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Error 404
• The page you requested is not available.
• If you have come to this page, you may be viewing old content or be using an old version of Sierra Chart. 

Go back to the prior page and refresh it. Or install the latest version of Sierra Chart.
• If you continue to come to this page, contact support by filling out an Account Support Ticket. Let support 

know what page you are trying to view and what page you came from.
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1.1. Data or Trading Service Setup Issue. Unable to Connect to Data or 
Trade Server.

[Link] - [Top]
To get charts or quotes and for them to continuously update, Sierra Chart needs to be properly set up to use a 
particular Data or Trading service and be connected to that service.

In the case of some services like SC Data - All Services, there is no special set up required to receive historical 
data and real-time Forex and CFD data.

Select File >> Connect to Data Feed on the menu to connect to the selected Data/Trade service. The selected 
service is set through Global Settings >> Data/Trade Service Settings >> Service.

After connecting to the Data/Trade server and the Message Log displays Your current service package does not 
support this function, then refer to help topic 57 for further instructions on what to do in this case.

If you are unable to make a connection to the Data/Trade server, the Sierra Chart Message Log will display a 
message indicating this error and the reason. To open the Message Log if it is not already visible, select Window 
>> Message Log . Refer to the image below of an example of the type of message you will see relating to an error 
connecting to the Data/Trade server.

Depending upon the Data or Trading service you are using, the connection error reason may or may not be very 
descriptive. 
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If you have the Reconnect on Failure option enabled in the Global Settings >> Data/Trade Service Settings 
window, Sierra Chart will try to reconnect to the Data/Trade server if it was unable to. 

To manually retry connecting to the Data/Trade server at any time, select File >> Connect to Data Feed on the 
menu. You can also stop connection attempts by selecting File >> Disconnect on the menu. 

If you are unable to connect to the Data/Trade server, then there could be a communication problem to the server, a 
problem with the server, or you may not be properly set up to use the Data or Trading service. For example, you 
may not have an account with the Data or Trading service you are trying to use. 

Whatever the reason for the connection problem, you may not be able to get new charts or quotes and existing 
charts will not update.

In the case where you do not have an account with the particular Data or Trading service you are trying to use, 
select Global Settings >> Data/Trade Service Settings. Set the Service to SC Data-All Services and then select 
File >> Connect to Data Feed. To know what symbols real-time data can be received for with that service without 
using the Sierra Chart Exchange Data Feed, refer to What Data Is Real-Time. 

Go to the Data and Trading Services page and follow the setup instructions for the Data or Trading service you 
want to use to get properly set up to use that service if you are unable to connect to the data/trade server due to a 
set up problem. 

If you are unable to connect to the data/trade server due to a communication or server problem, refer to help topic 
1.2.

If you are able to connect to the data/trade server, however you are using an unknown or improperly formatted 
symbol, or you are connected to the wrong service, then you also will not get a chart, quote or updates. In this case, 
refer to help topic 1.3 for further information about symbols.

Finally, the next step is to contact Sierra Chart support for help with connection problems. Refer to Contacting 
Support for Connection Help.

1.2. Network Communication or Server Problem

[Link] - [Top]
If you have followed all of the Setup Instructions to connect to the Data or Trading service you are using and Sierra 
Chart continues to report in the Window >> Message Log it cannot connect, it cannot Logon, there is a connection 
error, or there is a Timeout connecting to the Data or Trading server, then this can be caused by one of the reasons 
explained in the list below.

In addition to other error and connection related messages, you will see this common message in the Message Log 
which indicates a problem connecting: Error connecting to Data or Trading service. 

Below are examples of some network connection error messages you may receive in the Message Log when 
connecting to the server or when the connection to the server is lost. 

If the message you are receiving relates to a historical Intraday data download, then refer to Error when 
Downloading Historical Intraday Data from the Sierra Chart Historical Data Server instead. 

(Service Name/Socket Name) | Windows error code 10060: A connection attempt failed because the connected 
party did not properly respond after a period of time or established connection failed because connected host has 
failed to respond.

(Service Name/Socket Name) | Close event error. Windows error code 10053: An established connection was 
aborted by the software in your host machine.
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(Service Name/Socket Name) | Socket send error. Windows error code 10054: An existing connection was forcibly 
closed by the remote host.

(Service Name/Socket Name) | Shutdown error. Windows error code 10054: An existing connection was forcibly 
closed by the remote host.

(Service Name/Socket Name) | Socket gracefully closed by remote side.

(Service Name/Socket Name) | Connect event error. Windows error code 10013: An attempt was made to access a 
socket in a way forbidden by its access permissions.

(Service Name/Socket Name) | Connecting to the server ds7.sierracharts.com. Port 443 
Error getting address info for ds7.sierracharts.com. Windows error code 11001: No such host is known. 

(Service Name/Socket Name) | Using previously cached IP address because unable to resolve domain name.

(Service Name/Socket Name) | Connect event error. Windows error code 10051: A socket operation was attempted 
to an unreachable network.

1. Set Global Settings >> Sierra Chart Server Settings >> General >> Special >> Use Internal LAN IP 
for CME Data and Order Routing to No. This must always be No unless there is a rare case you require 
it. 99.9999% of Sierra Chart users cannot use this option.

2. A firewall on your computer is blocking Internet access from Sierra Chart. Usually the Windows firewall is 
not the source of a problem. Although, you could try temporarily disabling the Windows firewall just to be 
certain. 

If you have updated Sierra Chart to a newer version, then some firewalls may block Internet access (this is 
a common issue with some firewalls). In this case, what you need to do is unblock Sierra Chart from the 
firewall connection rules list in that firewall program. If that does not help, uninstall your firewall and 
restart your computer. Sierra Chart support cannot help with firewall problems. Sierra Chart needs to be 
provided full Internet access to establish connections to Data and Trading services. 

What we recommend doing to rule out a firewall as the source of the problem is to restart your computer 
into Windows Safe Mode with Network support. This will not load any firewall software. 

If you need more help solving a firewall problem on your computer blocking Sierra Chart from connecting 
to the servers it needs to connect to, you will need to contact someone who can help you with this problem 
on your computer or hire a competent computer expert to help you with this. Sierra Chart support does not 
provide this service. Sierra Chart support can only tell you about what ports and addresses, it needs to 
connect to. If a firewall is blocking the connection, the only other advice you will get from Sierra Chart 
support is to remove the firewall from your computer totally and completely and do not install it again for 
the very simple reason that we do not support other software on a user's computer, and we want to provide 
a fast resolution to the problem. 

3. If you are receiving HTTP errors in the Window >> Message Log like these: HTTPSendRequest Failed 
or HTTP request ## returned the following error, then refer to the HTTP Communication Errors page.

4. Your internal network is blocking connection on the ports required to connect to the Data and Trading 
servers. If you are on a work network, contact your network administrator to allow Sierra Chart access to 
the servers. You will need to contact the provider of the Data or Trading service you are using Sierra Chart 
with to find out the specific IP addresses and ports used. The Sierra Chart Window >> Message Log may 
display server addresses and ports used for the particular server or servers being connected to. 

5. The Domain Name Service on your computer or with your ISP is not functioning properly. The error 
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message in the Window >> Message Log would contain the text: No such host is known or you may get a 
message similar to the following: Windows error code 11002: This is usually a temporary error during 
hostname resolution and means that the local server did not receive a response from an authoritative 
server. 

In this case you may want to try restarting your computer or going to the command line and entering the 
following: ipconfig /flushdns. 

6. The Data or Trading server is temporarily unavailable. With some services, the Data or Trading server may 
be unavailable during end of day processing or during the weekend.

7. The Data or Trading server is temporarily unavailable. In this case contact your Data or Trading service to 
find out if this is the case.

8. There is a communication problem between Sierra Chart and the Data or Trading server due a general 
Internet issue that is outside of your computer or local network. In this case you may want to contact your 
ISP or wait for the problem to clear and be resolved. As the Internet has grown to be more and more 
reliable, this is less likely to be an issue. This was more of a potential problem in the past.

9. There is a communication problem between Sierra Chart and the Data or Trading server due to a network 
hardware or hardware configuration problem on your side. Try a different Internet connection as part of 
troubleshooting this problem. Also check all of your computer networking hardware. Try replacing any 
routers, switches and network adapters. And also try a different computer.

10. If you see a message like the following in the Message Log: Socket error on address resolution: 
Windows error code 11004: The requested name is valid, but no data of the requested type was 
found. , then this indicates your computer is not able to properly resolve server addresses. The 
recommendation in this case is to restart your computer, start Sierra Chart, and try connecting again with 
File >> Connect to Data Feed. 

Lost Connections to Server

[Link] - [Top]
Another connectivity problem can be that the connection is successful to a Data or Trading server but you lose the 
connection often.

There can be various errors. Some of them would be: 

(Service Name/Socket Name) | Close event error. Windows error code 10053: An established connection was 
aborted by the software in your host machine.
(Service Name/Socket Name) | There has been no activity on the network socket for 40 seconds. Will reconnect.
All of the reasons given in the parent section above can also be the cause of this condition including firewall/
security software on your system. 

1.3. Symbols

[Link] - [Top]

If you receive a "Symbol Error: [Symbol] is unknown, unavailable, or improperly formatted" message in the 
Sierra Chart Window >> Message Log for a symbol, or you see the message Symbol is unknown on the chart 
window, then you are using an unknown, unavailable on your Data or Trading service account, or improperly 
formatted symbol in a chart, Trade DOM, or Quote Board. 

In some cases you will not receive this message even when you are still using an invalid symbol. If Sierra Chart 
support has told you are using an invalid symbol for the particular Data or Trading service being used, then you are 
even if you do not receive that message. 

When using an invalid symbol, you will not get a chart, quote or real-time updates for that symbol. To open the 
Message Log to see this message, if the Message Log is not already open, select Window >> Message Log on the 
menu. If the Message Log window is not visible, select Window >> Reset Windows and open the Message Log 
again.



The message Symbol is unknown will be displayed on the chart window for an unknown, unavailable or 
improperly formatted symbol, for a period of 30 seconds. 

To find the available symbols for the Current Selected Data/Trading Service you are using, select File >> Find 
Symbol on the menu. 

If that list is blank, Update the Symbol Settings to get the Symbol Settings for the currently selected Data/Trading 
service.

Each of the supported Data and Trading services has their own symbology. Therefore, a symbol for one particular 
service may not match with another service and will not provide historical and real-time data. This can be a 
problem when sharing a Chartbook because the Chartbook may use a symbol which is correct for one particular 
Data/Trading service but is not correct for the service being used by the user receiving the Chartbook. This can be 
solved by simply changing the symbol of existing charts which is explained further below.

The fastest solution to translate symbols in most common cases is to use the Edit >> Translate Symbols to 
Current Service command. If that resolves the issue with a chart being blank or not receiving current data, then 
stop here.

Not all symbols that are supported by the Data/Trading service you are using will be listed in the Find Symbol 
window. For example, stock symbols will not be listed and less common futures markets will not be listed.

In these cases, manually type the symbol into the File >> Find Symbol >> Selected Symbol box and press the 
appropriate Open* button depending upon what type of window you want to open. 

To change the futures symbols of the charts in open Chartbooks and open Quote Boards automatically to the 
symbol format used by the current Data/Trading Service, select Edit >> Translate Symbols to Current Service. 
This is only going to work for the most common futures symbols. If this does not translate a particular futures 
symbol, let Sierra Chart Support know the symbol and the particular Data/Trade Service you are using.

To change the symbol of an existing chart or Trade DOM to the correct symbol for the Data or Trading service you 
are using, go to the chart and select Chart >> Chart Settings. Beside the Symbol box on the Main Settings tab, 
press the Find button, select the symbol from the list and press OK or enter the symbol in the Symbol box. For 
other methods and detailed instructions, refer to Changing the Symbol of a Chart or Trade DOM.

One other possible reason for a symbol error message is because you are connected to the wrong Data or Trading 
service. For example, by default Sierra Chart is configured to work with the Sierra Chart Real-Time and 
Historical Forex/CFD Data Service, Sierra Chart Market Statistics Data Feed, Cryptocurrencies Data 
Services, Delayed Exchange Data Feed, Denali Exchange Data Feed, and the Sierra Chart Historical Data 
Service. The Global Settings >> Data/Trade Service Settings >> Service in Sierra Chart for these services 
combined is listed as SC Data - All Services. 

If these are not the services you want to use or you do want to use these services and the current Service is set to 
SC Data - All Services, then you need to set Sierra Chart to work with the Data or Trading Service you want to 
use. 

Go to the Data and Trading Services page and follow the setup instructions for the Data or Trading service you 
want to use to get properly set up to use that service. The Data or Trading service for Sierra Chart to use is set 
through the Global Settings >> Data/Trade Service Settings >> Service setting.

Symbol Not Authorized On Data/Trading Service Account

[Link] - [Top]
One reason you receive a Symbol is Unknown message on the chart for a symbol is because the particular symbol 
is not authorized on the Data or Trading services account you are using Sierra Chart with. You will need to contact 
your Data or Trading service provider and tell them particular symbols you want to have authorized on your 
account.
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This is especially true with CME (Chicago Mercantile Exchange) symbols because the CME has begun to charge 
exchange fees for their market data for all users, effective as of 2015-01-01. 

1.4. Intraday Chart Not Updating

[Link] - [Top]
If you are able to connect to the Data and/or Trade server and you are using the correct symbol, however an 
Intraday chart is blank or is not updating, then refer to help topic 3 for additional items to check.

1.5. Contacting Support for Connection Help

[Link] - [Top]
If you have followed all the setup instructions to connect to the Data or Trading service you want to use and Sierra 
Chart continues to report it cannot connect or log on to the Data/Trade server, then you will need to contact Sierra 
Chart support for additional help. 

To do this, follow the Support Board Posting Instructions. 

We will need to see a copy of the Message Log. To provide that, refer to the instructions to post your Message 
Log.

1.6. Internet Ports and IP Addresses used by Sierra Chart Data Services

[Link] - [Top]
The information in this section refers to Sierra Chart provided Data and Trading services only. It does not apply to 
externally provided Data or Trading services. 

The port numbers and IP addresses for non Sierra Chart services in most cases are displayed in the Window >> 
Message Log when Sierra Chart is connecting to those services, but not in all cases. 

You will see messages similar to "Connecting to (server address:port)" in the Message Log. 

Internet Ports

[Link] - [Top]
For Sierra Chart provided real-time data services, the Internet ports are 443, 10048, 10047, 10045, 10060, 10043, 
10042. 

There is also the Global Settings >> Sierra Chart Server Settings >> Always use Port 443 for Real-Time Data 
setting. This is only used for real-time data, for some of the data feeds but not all.

Depending upon the particular symbol, and the selected Data or Trading service, historical Daily data from Sierra 
Chart data servers will be downloaded on ports 80, 10149, 10150, or 10159.

For most of the supported Data and Trading services historical Intraday data is downloaded on port 10149 or 
10150. However, port 80 can also be used. More information about this can be found in the Error when 
Downloading Historical Intraday Data from the Sierra Chart Historical Data Server section.

IP Addresses

[Link] - [Top]
When using the Sierra Chart provided data services and order routing services, the following are the server 
addresses. The IP addresses can be looked up from these domain names:

• ds3.sierracharts.com
• ds4.sierracharts.com
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• ds4-2.sierracharts.com
• ds12.sierracharts.com
• ds12-2.sierracharts.com
• ds13.sierracharts.com
• ds13-2.sierracharts.com
• ds14.sierracharts.com
• ds22.sierracharts.com
• ds23.sierracharts.com
• ds23-2.sierracharts.com
• ds24.sierracharts.com
• ds26.sierracharts.com
• ds26-2.sierracharts.com
• ds27.sierracharts.com
• ds28.sierracharts.com
• ds28-2.sierracharts.com
• ds30.sierracharts.com
• ds30-2.sierracharts.com
• ds31.sierracharts.com
• ds32.sierracharts.com
• ds32-2.sierracharts.com
• ds40.sierracharts.com
• futurestrading10.sierracharts.com
• futurestrading11.sierracharts.com
• futurestrading12.sierracharts.com
• futurestrading13.sierracharts.com
• futurestrading14.sierracharts.com
• futurestrading15.sierracharts.com
• futurestrading16.sierracharts.com
• futurestrading17.sierracharts.com
• futurestrading18.sierracharts.com
• futurestrading19.sierracharts.com
• tradesimulation1.sierracharts.com
• tradesimulation3.sierracharts.com
• tradesimulation5.sierracharts.com
• lmaxtrade2.sierracharts.com: LMAX Trading 
• lmaxtrade3.sierracharts.com: LMAX Trading 
• lmaxhd.sierracharts.com: LMAX Data 
• lmaxhd2.sierracharts.com: LMAX Data 
• lmaxrt.sierracharts.com: LMAX Data 
• lmaxrt2.sierracharts.com: LMAX Data 

The IP address of www.sierrachart.com is used by Sierra Chart for services other than market data services.

The IP address of ds01.ddfplus.com is used by Sierra Chart for historical daily price data.

1.7. Unable to Connect Because Server is Not Available over the 
Weekend

[Link] - [Top]
Some of the supported Trading services do not make their market data and trading servers available over the 
weekend.

This is true of many of the supported external Trading service.

All of the Data services and order routing Trading services directly provided by Sierra Chart are available 24 hours 
a day 7 days a week without exception. So there is never a problem connecting to them on the weekend. These 
services are expected to replace all other services in 2022. The services we are referring to are all of the Sierra 



Chart Data and Trading services with Sierra Chart in their name. Refer to the Supported Data and Trading Services 
list. 

This also includes the Sierra Chart Teton Futures Order Routing Service which we recommend users change to as 
soon as possible from services like Transact, Gain Capital CTS, CQG, Rithmic, Interactive Brokers, and the older 
SC/TT based order routing service, if it provides order routing for the exchanges that you require.

A weekend is defined as Friday evening, all day Saturday, and Sunday morning and afternoon. The weekend is 
considered to end on Sunday evening.

What this means is that Sierra Chart will not be able to connect to those servers from external Trading services 
over the weekend if they do not allow it. You will see a message in the Sierra Chart Message Log indicating that it 
cannot connect to the server, usually because the server refused the connection.

Do not contact Sierra Chart support about these kinds of connection problems over the weekend. We do not need 
this unnecessary burden. We do not need to hear about connection problems to external services that we do not 
control and have no control over. What you instead need to do is solve the problem yourself by changing to the 
Teton Futures Order Routing Service!

1.8. Checking Connection Quality to Remote Server by Using Ping

[Link] - [Top]
Sierra Chart supports numerous external Data and Trading services. In most cases it establishes a direct network 
connection to the remote server of those services. The server address name or IP address is shown in the Message 
Log (Window >> Message Log) when the connection to the server is being established. Look in the Message Log 
to see the server address name. 

An example: SC Exchange Data | Connecting to the server ds1.sierracharts.com. Port 443. In this line 
ds1.sierracharts.com is the server address name. 

A useful way to check the quality of the connectivity between your computer and the server being connected to, is 
by using the network Ping command from the operating system command line. You will use the server address 
name with the Ping command.

Refer to this Internet article for instructions to use Ping.

If you notice significant packet loss, then this indicates the connection quality to the remote server is not good.

*Last modified Monday, 13th May, 2024.
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• Advanced Custom Study/System Interface and Language (ACSIL) 
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• Working with Spreadsheets 
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◦ Sharing Your Spreadsheet Study With Another User 

• Spreadsheet Example Formulas and Usage 
• Getting Quotes 
• Quote Spreadsheet Settings 

Settings Windows

• Settings Windows Interface 
• Chart Settings 
• Study Settings 
• General Settings 
• Graphics Settings 
• Data/Trade Service Settings 
• Sierra Chart Server Settings 
• Advanced Service Settings 
• Intraday Data File Management 
• Time Zone Setting 
• NTP (Network Time Protocol) Settings 
• Tool Settings 
• Tool Configs 
• Intraday File Update List 
• Global Symbol Settings 
• Control Bar 
• Customize Chart Header 
• Customize Chart Shortcut Menu 
• Customize Chart Trade Menu 
• Customize Chart Drawing Menu 
• Customize Keyboard Shortcuts 
• Customize Menu Items 
• General Trade Settings 
• Chart Trade Settings 
• Chart DOM Settings 
• Customize Chart/Trade DOM Columns 
• Global Profit/Loss Management 
• Spreadsheet Settings 
• Quote Spreadsheet Settings 

Menu Commands

• File Menu 
• Edit Menu 
• Chart Menu 
• Analysis Menu 
• Tools Menu 
• Spreadsheet Menu 
• Trade Menu 
• Global Settings Menu 
• Window, CB and CW Menus 
• Help Menu 
• Shortcut Menus 
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• Keyboard Commands 
Managing Symbol Data

• Historical Intraday Data 
• Chart Data and Chart Data Files 
• Intraday Data Editor 
• Tick by Tick Data Configuration 
• Data Recording Modes 
• Downloading Historical Daily Data 
• Adjusting Data 
• Exporting and Importing Intraday Data Files 
• Text/CSV Data Format 
• Intraday Data File Format 
• Join Intraday Data 
• Custom Calculated Symbols 

External Interfaces

• Command Line Parameters 
• UDP Interface 
• Data and Trading Communications (DTC) Protocol

◦ DTC Messages and Procedures
▪ Authentication and Connection Monitoring Messages 
▪ All DTC Messages 
▪ Market Data Messages 
▪ Order Entry and Modification Messages 
▪ Trading Related Messages 
▪ Account List Messages 
▪ Symbol Discovery and Security Definitions Messages 
▪ Account Balance Data Messages 
▪ Logging Messages 
▪ Historical Price Data Messages 
▪ Sierra Chart Custom 

◦ Data and Trading Communications (DTC) Protocol Test Client 
◦ Data and Trading Communications (DTC) Protocol Server

▪ Using DTC Server for Data and Trading in Another Sierra Chart Instance (New Instances) 
• Text/CSV Data Format 
• Market Depth Data File Format 
• Relay Server 
• Data And Trading Service Provider Integration with Sierra Chart 

Help/Frequently Asked Questions

• Help/Frequently Asked Questions List 
• Help topic 1: Data/Trading Service Connection and Symbol Issues 
• Help topic 2: Data and Chart Display Errors 
• Help topic 3: Charts not Updating/Blank Charts 
• Help topic 4: Prices / Data Falling Behind 
• Help topic 5: Futures Chart Not Updating 
• Help topic 6: No Historical Chart or Blank Chart / Historical Chart Not Updating / Missing Historical Chart 

Data 
• Help topic 7: Missing or Incomplete Intraday Chart Data 
• Help topic 8: Loading More Or Less Data into an Intraday Chart 
• Help topic 9: Missing Text or Graphics in a Chart 
• Help topic 10: Adding Space after Last Bar in Chart 
• Help topic 11: Showing or Hiding Drawings for Different Symbols 
• Help topic 12: Historical Chart Prices 
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• Help topic 13: Charting the Day Session Only or Setting the Chart Session Times 
• Help topic 14: Window Size and Position Not Restored When Opening Chartbook 
• Help topic 15: Transferring Sierra Chart Settings and Data From Existing Installation to New Installation 
• Help topic 16: Error Messages When Opening Files 
• Help topic 17: Sierra Chart Unexpectedly Shutting Down /Unusual System or Software Problems 
• Help topic 18: Unable to Change Bar Period for Charts 
• Help topic 19: Chart Tools Do Not Work 
• Help topic 22: Missing Files After Upgrading Software 
• Help topic 23: Duplicate Bar in Historical Chart 
• Help topic 24: Unable to Install the Newest Version of the Software 
• Help topic 25: Comparing Daily Volume to Intraday Chart Bar Volume 
• Help topic 26: Different Symbols Between Historical Charts and Data Feed 
• Help topic 27: How to Quickly Change the Bar/Column Time Period In a Chart 
• Help topic 28: How to Overlay a Study or Main Price Graph From One Chart Onto Another Chart with a 

Different Timeframe per Bar or Symbol 
• Help topic 29: How To Change Settings For Your Sierra Chart Support Board Account 
• Help topic 30: High CPU Usage/Long Time to Load Chart Data 
• Help topic 31: How to View Time and Sales 
• Help topic 32: Changing the Price/Value Display Format 
• Help topic 34: Lines/Rays or Other Chart Drawings Move After Drawing Them 
• Help topic 37: IB Historical Backfill Data 
• Help topic 38: Incorrect Date and/or Time Display, Missing Data, Chart Not Updating 
• Help topic 40: Setting the Scale Increment for the Values Scale Display 
• Help topic 41: Error when Downloading Historical Intraday Data from the Sierra Chart Historical Data 

Server 
• Help topic 42: Downloading/Viewing More Historical Intraday data 
• Help topic 43: Differences With Data and Chart Bars Between Services/Connections 
• Help topic 45: Accessing a Backup Chartbook File 
• Help topic 46: Chart Bars or Studies Not Completely within View, Not Displayed, or Cut Off. Reset Scales. 
• Help topic 47: Number Of Trades, Volume or Range Bar Charts Do Not Match Setting or Are Not Accurate 

or Are Inconsistent 
• Help topic 48: Error Starting the Advanced Custom Study Editor 
• Help topic 49: TPO Letters/Blocks For Certain Time Periods Are Missing 
• Help topic 50: How to Eliminate Repeating Bars With Volume Bar Based Charts 
• Help topic 51: How to Create a Historical or Intraday Continuous Futures Chart for Services that Do Not 

Have Continuous Symbols 
• Help topic 52: How to Remove a Custom Program Name and Access Unlisted Data/Trade Services 
• Help topic 55: Setting up a Group of Symbols for Easy Viewing as Charts or Quote Lines (Watch List) 
• Help topic 56: Run Sierra Chart on GNU/Linux, BSD, and Mac OS X using Wine 
• Help topic 57: Free Mode / Service Package Does Not Support Function 
• Help topic 58: How Much Does the Sierra Chart Software Cost plus Data? 
• Help topic 59: What is Included in the Free Trial? 
• Help topic 61: How to Create High Accuracy Spread or Ratio Charts 
• Help topic 62: Software Login or Data Feed Connection Problem 
• Help topic 63: Out of Order Timestamps Detected 
• Help topic 64: How To Draw Parallel Lines 
• Help topic 65: Pivot Points are not Accurate or are Different 
• Help topic 66: Charting and Getting Data for Market Statistics/Indexes 
• Help topic 67: Hiding Study and Main Price Graph Names and Values from the Values Windows and 

Region Data Line 
• Help topic 68: Disabling Alert Sounds 
• Help topic 69: Displaying a Table of Study Values on a Spreadsheet 
• Help topic 70: Adjusting Tool Values to the Tick Size 
• Help topic 71: Cumulative AskVolume and BidVolume Difference Bars (Cumulative Delta) 
• Help topic 72: Copying Chart Drawings from Other Charts Automatically 
• Help topic 73: Help Menu Commands that Access the Website Give an Error Message and Do Not Work 
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Sierra Chart - High Performance Trading Platform
Introduction 

• Sierra Chart is a professional desktop Trading and Charting platform for the financial markets, supporting 
connectivity to various exchanges and backend trading platform services. 

Sierra Chart supports Live and Simulated trading. Both manual and automated trading is supported.
• Sierra Chart is a complete Real-time and Historical, Charting and Technical Analysis platform with very 
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powerful analytics for the financial markets.
• Sierra Chart fully supports the open specification Data and Trading Communications Protocol for the 

community. 
• Sierra Chart provides high quality direct Real-Time Exchange Market Data Feeds for CME, CBOT, 

NYMEX, COMEX, EUREX, CFE (CBOE futures), NASDAQ/CBOE Global Indexes, NASDAQ 
TotalView, NYSE, NASDAQ, AMEX exchanges. 

There is an additional cost for real-time exchange data. 

Delayed Exchange Data, Real-time Forex/CFD, Cryptocurrency and Historical Data data is included at no 
additional cost.

• Historical end of day data is provided for all of the major futures exchanges, US stock exchanges, crypto 
currencies, and global futures and forex markets. 

• Sierra Chart uses the very best engineering and design practices to produce well-organized, fast and ultra 
rocksolid software and services. We continue to strive to be as best as we can be.

• Get Started with Sierra Chart and evaluate Sierra Chart for yourself to see the advantages you will have 
over the rest of what is available in the industry.

Value

• Sierra Chart is an excellent value with low pricing to make it affordable for everyone in the community. 
Main Features of Sierra Chart

• Sierra Chart is widely known for its stable, open, and highly customizable design. 
• Sierra Chart is solid professional quality software. Designed for efficiency and ease-of-use. It has an 

uncomplicated interface that can handle the most demanding applications. It is developed by an 
experienced and competent development team that stays on top of development. It has been proven and 
trusted by investors/traders/clearing firms for more than a decade. 

• Sierra Chart is extremely fast with a definite focus on high performance in all areas of the program.
• Sierra Chart supports all types of markets: stocks, futures, indexes, currencies/forex and options.
• Complete trading support, both basic and advanced. Including easy to use automated trading. Use our 

exclusive ChartDOM (depth of market) which is a functional Trading DOM fully integrated with charts.
• Sierra Chart has excellent comprehensive documentation. Best quality support.
• Sierra Chart supports trading and order routing, and market data for the major exchanges. Sierra Chart 

supports DTC making it automatically compatible with any external Data or Trading service using this 
protocol.

• Sierra Chart uses the FIX and DTC protocols for trading where possible, for the most reliable and trouble-
free trading.

• Sierra Chart is simple to get started with and simple to use. Download it and see for yourself. It is well 
organized with all functionality easily found. Yet it has the features and flexibility for advanced users.

• You can create your own custom studies, indicators and trading systems using the Sierra Chart Advanced 
Custom Study Interface and Language or the built-in Excel compatible Spreadsheets. Or use ones 
developed by Sierra Chart users and third party developers.

• Market Depth Historical Graph feature to display historical market depth data on charts. 
• Stable and consistent design. Its existing functionality and interfaces remain consistent version to version. 

Data and Trading Connectivity

• Sierra Chart directly provides real-time forex, CFD (contract for difference), stock and futures data without 
having to use an external service.

• Sierra Chart directly provides Historical Daily and detailed Intraday data for stocks, forex, futures and 
indexes without having to use an external service.

• Sierra Chart supports many external Data and Trading services providing complete real-time and historical 
data and trading access to global futures, stocks, indexes, forex and options markets. All of the major Data 
services and Trading backends are supported.

• Sierra Chart uses direct connections to all Data and Trading services. It does not use any in process 
blackbox API components. Sierra Chart does not use Java or .NET. It is fast 100% native C++ code. All of 
this means you have super high reliability, the best connectivity and support for connections.
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• For supported Trading services that provide OCO (order cancels order) and/or bracket order functionality 
on the server side, Sierra Chart uses this server side functionality for the greatest safety for OCO and 
bracket orders. 

Ongoing Development and Growing

• Sierra Chart is being continuously improved and expanded. Come and join us and be a part of our growing 
community! We are here to support you with high-quality software and services.

• Find us right here at www.sierrachart.com. Do not find us on Facebook, Twitter, Instagram, YouTube or 
anywhere else. We are a self-sufficient operation and do not use those platforms.

Get Started with Sierra Chart Now (Free Trial) 

Features 

Video Library 
Quality Realtime/Delayed US Stock data with long-term historical data, Market Depth and Market by 

Order data. 
Now Available: Direct Order Routing to CME, CBOT, NYMEX, COMEX. Free 0.00 transaction fees! 
Realistic Trade Simulation Environment with Market Depth, Risk Management, and Trade Reporting 

Included 

Current Version: 2718 (December 6, 2024)
Pre-release: 2718 (December 6, 2024)
Version Notes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

For a full view click on the above images.

*Last modified Wednesday, 18th September, 2024.
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Software Download
If your Antivirus/Anti-malware Software indicates the Sierra Chart installer or one of the files it installs, as being 
unsafe or infected, then refer to Antivirus/Anti-malware Software Flagging Sierra Chart Installer or other Files as 
Unsafe/Infected. Sierra Chart is safe and these are false positives.

If you are using Linux/Wine/Crossover/Mac, you need to refer to Resolution of Poor Network IO Performance 
under Linux/Wine.

• *Software Download*
• Sierra Chart Zip Installer
• Requirements

◦ Hardware Requirements
• Fast Update: This is the preferred method of updating. Especially if you have multiple installations.

◦ Installer Does Not Run After Download is Complete
• Installation and Upgrading Instructions
• Resolving 'Access is Denied' Errors
• Transferring Sierra Chart Settings and Data From Existing Installation to New Installation. (Opens a new 

page)
• Software Rollback Procedure

◦ Simple Rollback Procedure
◦ Full Control Rollback Procedure

• Providing Installer Log to Support
• Uninstalling

◦ Introduction
◦ Step-By-Step Instructions
◦ Notes

• About Prereleases. Are they Stable?
• Setting up Shortcut to Sierra Chart
• What is New/Change Log (Opens a new page)
• Making a Backup of Your Sierra Chart Installation
• Antivirus/Anti-malware Software Flagging Sierra Chart Installer or other Files as Unsafe/Infected

◦ Solution to Prevent Flagging by Antivirus/Anti-malware Software as Unsafe
• Support for Other Operating Systems
• Automatically Starting Sierra Chart
• Using Sierra Chart on Mobile Devices
• Portable Design 
• Difference Between 32 and 64-bit Versions 
• Persistency of Chartbooks, Configuration and Other Data 

Software Download

[Link] - [Top]
• Current Version: 2718 (December 6, 2024)
• PreRelease Version: 2718 (December 6, 2024)

Download Sierra Chart (64-bit)

Download Sierra Chart (64-bit) - Mirror 1

Download Sierra Chart (64-bit) - Mirror 2
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If you have a new Sierra Chart account, then after installing Sierra Chart and logging in, you need to activate your 
Sierra Chart account. Refer to: Sierra Chart Trial Account and Account Activation .

The Sierra Chart installer and the Sierra Chart program are both 64-bit. You need to have a 64-bit operating 
system, to use them. 

The Sierra Chart program, the configuration files and data files are located in the folder where Sierra Chart is 
installed to or one of the subfolders. This allows the installation to be simple, self-contained within its own folder, 
portable, easy to backup, and allows you to install multiple copies of it. For additional information, refer to 
Portable Design

You cannot install Sierra Chart to the Program Files folder on your system. For additional information, refer to 
Portable Design.

Installation and Upgrading Instructions 

If you have issues installing Sierra Chart using the installer, we recommend using the ZIP Installer as an 
alternative.

If you are using Linux/Wine/Crossover, then it is mandatory to follow the Resolution of Poor Network IO 
Performance under Linux/Wine instructions.

Sierra Chart Zip Installer 

[Link] - [Top]
The use of the Zip installer is another way to install Sierra Chart. It is used to extract the Sierra Chart files into the 
folder where you want to install or also update Sierra Chart. 

This folder is normally C:\SierraChart. This is the folder you will want to use, if you are installing and not 
updating Sierra Chart. Although you can install it into a different storage drive on your system. 

Using the ZIP installer is very simple to either install Sierra Chart or update an existing installation. Simply extract 
the files from the zip file into the destination folder.

You can install Sierra Chart on any available storage drive on your system. 

1. Links of Zip Installer Versions of Sierra Chart
2. When updating an existing installation, Sierra Chart must not be running. Exit Sierra Chart with File >> 

Exit.
3. After using the zip installer, follow the Setting up Shortcut to Sierra Chart instructions to set up a shortcut 

on your system desktop. 
Zip Installer Detailed Instructions

[Link] - [Top]
1. On your computer create create this folder: C:\SierraChart. You can also create this folder on any available 

storage drive that you have.
2. Go to the Links of Zip Installer Versions of Sierra Chart page. Download the latest zip installer. The latest 

one will have the highest version number.
3. Right click with your Pointer on the downloaded zip file and select "Extract All".
4. Change the path in the displayed window to: C:\SierraChart. 
5. Extract the files.
6. All of the files will be extracted. Using File Explorer, go to the folder the files were extracted to.
7. Run the SierraChart_64.exe file, simply by double-clicking on it.
8. Follow the Login Instructions.
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9. After Sierra Chart is started and you have logged in, then within Sierra Chart select Global Settings >> 
Create Desktop Shortcut to create a shortcut to Sierra Chart on your desktop which you can later use to 
run Sierra Chart. 

Requirements

[Link] - [Top]
• Operating system requirements: Windows 7, 8, 10, 11, Server 2008-2016 and higher.
• Only 64-bit Operating Systems are supported.

Hardware Requirements

[Link] - [Top]
The hardware requirements for Sierra Chart depends upon what you are doing with it. Most desktop/laptop/
notebook/subnotebook systems can run Sierra Chart without any difficulty including the Microsoft Surface Pro. 

The following hardware specifications, are very much recommended for a fast system: 16 GB RAM, minimum of 4 
core CPU, and a SSD (solid-state drive). The more CPU cores and memory you have, generally will be beneficial.

A dedicated solid-state drive with just Sierra Chart installed to it is strongly recommended. 

For the threading capabilities of Sierra Chart, refer to Performance Features.

Beyond what is explained here, it is not possible to specify the hardware requirements because this depends upon 
what you are doing with Sierra Chart and the amount of CPU load it is presenting to the system. And how many 
instances of Sierra Chart you are running. 

If you find that you have performance problems with Sierra Chart, then refer to the High CPU Usage | Inactive 
User Interface | Long Time to Load Chart Data | Charts Reloading Often page. 

You can also run multiple instances of Sierra Chart to distribute CPU load among them. In this particular case you 
will want to have as many CPU cores as you can get.

Fast Update

[Link] - [Top]
Fast Update lets you update an installed copy of Sierra Chart very quickly. This is the preferred method of 
updating.

This procedure can also be used to install/reinstall any missing Sierra Chart files which may have been blocked 
during a previous install by security software on your computer, once you have resolved this issue with your 
security software. 

1. Go to Sierra Chart. Or run Sierra Chart if it is not already running. 

If you are running sub instances of Sierra Chart started with File >> New Instance, then do not update 
those. They need to be all exited (File >> Exit). They will automatically be updated to the same version as 
the main instance they are started from when they are started again. 

2. Select Help >> Download Current Version or Help >> Download PreRelease depending on what you 
want. The download will occur in the background. 

There is no progress indication. If for some reason it fails due to an error, just repeat this step. If there is an 
error, it will be displayed in the Sierra Chart Window >> Message Log.

3. When the download is complete, you will be notified with a prompt. At that prompt press Yes to close 
Sierra Chart and run the installer.

4. If for some reason the installer does not run after Sierra Chart is exited, then directly run the installer. In 
this case make sure you specify the correct Installation Path in the installer. 

5. To begin the update, press the Install button on the installer window. We recommend waiting about 5 
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seconds to allow Sierra Chart to shutdown in the background before beginning the installation. 
6. When the installation is complete you will receive a prompt. Press the OK button. Press the Close button 

on the installer window to close the installer and run Sierra Chart. 
7. Just repeat these steps for every copy of Sierra Chart you have installed. Although as explained previously, 

you do not need to update sub instances of Sierra Chart.
8. If you encounter any problem with the update, you can alternatively update an existing Sierra Chart 

installation by using the Sierra Chart Zip Installer. 
 

Installer Does Not Run After Download is Complete

[Link] - [Top]
If the following error is encountered in the Sierra Chart Message Log, Window >> Message Log, then perform the 
steps below:

Failed to open the file: C:\SierraChart\SierraChartFileDownloader.exe. Error: Windows error code 32: The process 
cannot access the file because it is being used by another process. 

1. Go to the Windows Task Manager. Select the Processes tab and see if the 
SierraChartFileDownloader.exe is running. If it is, then press the End Process button to terminate it. 
After this, repeat the Fast Update instructions.

2. The next reason why the above error message can occur is anti-virus/anti-malware software is preventing 
the SierraChartFileDownloader.exe installer program from running. In this case, disable the anti-virus/
anti-malware software running on your system. After that is done, repeat the Fast Update instructions. 

3. If the above error message still occurs, then the next step is to install Sierra Chart direct from the download 
link on this website. Follow the Installation and Upgrading Instructions on this page. 

Installation and Upgrading Instructions

[Link] - [Top]
1. If you are updating to a newer version, there is no need to uninstall a previous version. It will be updated. 

All you need to do is install Sierra Chart again following the instructions below. All of your Chartbooks 
and program settings will work and remain the same. The version number you currently have installed is 
shown on the title bar of the program after the name Sierra Chart. 

Refer to the What is New page for a listing of new features and changes in the newer versions.
2. Download and run the Sierra Chart Installer.
3. Your web browser will ask you to Save this program or to Run/Open this program. It is recommended you 

use the Run/Open option. If you selected the Run/Open option in your browser, then after the download is 
completed the installer program will automatically be run. 

4. If your Web browser or security software gives you any type of security warning, then press Yes/Allow to 
allow the installation since the content is definitely safe. 

If you have a problem downloading and running the Sierra Chart installer, then refer to Help Topic 24.
5. The installer has an edit box for the Installation Path/Folder. If you are updating, then be sure Sierra 

Chart is not running and specify the same installation path/folder where the existing installation of Sierra 
Chart is located in. 

To determine the folder where the existing installation of Sierra Chart is located on your system, go to the 
existing installation of Sierra Chart and select Window >> Message Log. At the top of the Message Log 
you will see a line that says Program path. That is the installation path you need to use. See the image 
below. 

There is no need uninstall a previous version.  

6. If this is a new installation of Sierra Chart, it is recommended to install it into the default installation folder. 
However, you can use any folder you want for Sierra Chart on any drive that provides fast access. Except 
avoid using the Program Files folder. Sierra Chart cannot work in that folder. 

7. Sierra Chart will be run automatically when the installation is finished. To start Sierra Chart later: Press the 
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Windows Start button. Select Programs >> Sierra Chart >> Sierra Chart on the menus to run Sierra 
Chart. The program file name is SierraChart.exe.

8. The Login window will appear after the program is started. The Account Name and Password boxes on the 
Login window are not for your Data or Trading service username and password. They are for your Sierra 
Chart Account Name and Password.

9. If you are a new user, continue with Step 2 on the Initial Setup Instructions page.
10. To get started with Sierra Chart, refer to the Getting Started page.
11. The colors and font sizes within Sierra Chart are fully customizable. Due to your preferences and also your 

computer monitor resolution, adjustments may be necessary. Select Global Settings >> Graphics Settings 
to adjust the colors and font sizes. For additional information, refer to Graphics Settings. 

Resolving 'Access is Denied' Errors

[Link] - [Top]
Follow the instructions in this section if you encounter any of the described errors. 

During the part of the installation where Sierra Chart is moving the files from the DownloadedInstallationFiles 
folder to the final destination folder, if the file system is blocking the copy, the following message is displayed in 
the Installer log: 

Error moving C:\SierraChart\DownloadedInstallationFiles\SierraChart.exe file to the folder C:\SierraChart\. 
Windows error code 5: Access is denied.
When the installation completes, and a message box displays the following: Error saving downloaded files to local 
system, then errors were encountered related to this. 

The solution to these is if your computer system is running any type of security software, temporarily disable it 
and/or exclude the C:\SierraChart folder and the subfolders from being scanned or monitored by that security 
software.

Make sure the folder that Sierra Chart is installed to, has full read and write permissions by your Windows 
operating system account. For complete information regarding this, refer to Error Messages When Opening Files.

Make sure Sierra Chart is not running. You cannot update a particular installation of Sierra Chart on your computer 
system if Sierra Chart launched from that installation folder, is running. 

For additional information, refer to Error Messages when Opening Files. 

Try the installation again. 

As an alternative, use the Sierra Chart Zip Installer. 

Software Rollback Procedure 

[Link] - [Top]
If you want to rollback to a prior version, then all you need to do is install the previous version over your existing 
version in the same folder on your computer. Follow one of the two methods documented below to do this. 

Simple Rollback Procedure

[Link] - [Top]
This method only applies to versions 2070 and higher and installs the prior version you were running before last 
updating.

1. From within Sierra Chart, select Help >> Install Previous Version. 
2. The installer will be downloaded in the background. When it is complete, press Yes when prompted to exit 

from Sierra Chart if Sierra Chart is running.
3. The Sierra Chart installer will then be run. 
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4. Press the Install button to install the prior version.
5. When the installation is complete, press the Close button on the installer window. Sierra Chart will then be 

started. 
Full Control Rollback Procedure

[Link] - [Top]
1. In the copy of Sierra Chart that you want to rollback, select Help >> Download Current Version. 

If you are unable to start and run Sierra Chart, then download the Sierra Chart installer with this Download 
link. Although it is recommended to access the installer through Sierra Chart if possible. 

2. The installer will be downloaded in the background. When it is complete, press Yes when prompted to exit 
from Sierra Chart if Sierra Chart is running.

3. The Sierra Chart installer will then be run. 
4. Make sure the Installation path setting is set to the path to the folder where your existing Sierra Chart 

installation is. In the case of a Transact user, this needs to be c:\SierraChart\SierraChartTransactMA. This 
field will not be changeable when the installer is run from Sierra Chart.

5. In the Version list box select Specific Version. Refer to the image below.  

6. In the Specific Version box on the installer window, enter the version number you want to roll back to. 
Version numbers are integers only. They are going to be in the range 1408 and up. Using the installer, the 
earliest you can roll back to is 1408. 

For versions prior to this, refer to the Previous Versions of Sierra Chart page. Find the version that you 
want to download. Install it into the very same folder that the newer version is located in. 

In either case there is no need to uninstall the version you have currently installed. 
7. Press the Install button to install the specified version.
8. When the installation is complete, press the Close button on the installer window. Sierra Chart will then be 

started. 

Providing Installer Log to Support

[Link] - [Top]
If there are any problems installing Sierra Chart, Sierra Chart support will need to see the installer log file. Follow 
the instructions below to provide this to Sierra Chart Support.

1. Start a Support Request on the Support Board, if you have not already started one related to this subject. 
Here are instructions to start a new Support Request. If you already have started a previous Support 
Request, then follow-up in that same one and do not create a new one.

2. Follow the instructions to attach a file to the support request (either a new one, or an existing one you 
already have).

3. Navigate to the folder where the SierraChartFileDownloader.exe file is located. If you are updating Sierra 
Chart, this normally will be C:\SierraChart. 

4. Go to the Logs subfolder within that folder.
5. In the list of files you will see files with names like this: Installer Log 2016-07-08 113512.log. Select the 

one with the latest Date and Time and attach that one.
6. Submit the Support Request.

Uninstalling

[Link] - [Top]
Introduction

[Link] - [Top]
Uninstalling Sierra Chart will remove Sierra Chart from your computer. 

You do not need to uninstall Sierra Chart to update it to a new version. You only need to download and run the 
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installer for the new version. If you are experiencing some problem, rarely does un-installing help and is an 
unnecessary procedure that will cause you to lose your configuration. Instead contact Sierra Chart support for help.

If you want to reset Sierra Chart to a default state, refer to the Resetting Sierra Chart to a Default State 
documentation.

Step-By-Step Instructions

[Link] - [Top]
1. To uninstall Sierra Chart from your system you simply need to delete the folder it was installed to. 

Usually this folder is C:\SierraChart. You can find the exact folder by running Sierra Chart and selecting 
Window >> Message Log. At the top of the Message Log, the folder path is shown after Program Path:. 

Otherwise, search your computer for SierraChart.exe. If you just want to delete the program files and not 
your data, then do not delete the Data subfolder contained within the folder Sierra Chart is installed to. 
Sierra Chart can be installed multiple times to your system, with each copy in a different folder. You need 
to be sure to delete the copy or copies that you want to un-install.

2. The only other two items to remove will be the Sierra Chart Icon/Shortcut on your desktop and the 
shortcuts to Sierra Chart on the Windows Start menu. You simply need to right-click on those and select 
Delete on the menu to remove them.

Notes

[Link] - [Top]
We do not use an un-installer for several reasons. Sierra Chart is self-contained in one folder. Therefore, it is easy 
to remove with simple deletion, so there is no practical reason for an un-installer.

Un-installers, for safety reasons, do not remove all the related software files from your system, like data files and 
configuration files. Which means if you want to completely remove Sierra Chart, you would still have to manually 
delete the folder it is installed to anyway. 

Sierra Chart can also be installed multiple times to your system, an un-installer listed through the Windows Control 
Panel would only remove the most recently installed copy. Which may not even be the copy you want to remove. 
While we could support listing multiple un-installers in the Windows Programs and Features control panel page, 
there is no practical benefit to this to justify the effort. It only unnecessarily complicates things especially if the 
Sierra Chart installation folder has been manually moved.

Sierra Chart does not support un-installation through the windows Programs and Features control panel page. 
Additionally, that does not provide a clear and direct method to uninstall a program. Often trying to uninstall a 
program through that interface simply fails because you are asked for a disk or a location to the un-installer to 
proceed with the un-installation, which you may not even have or may not even make any sense for the particular 
task you are trying to accomplish. 

We try to be as independent as possible from design flaws and problems in the Windows operating system and 
keep only to the basics for reliability and ease of use.

How often have you tried to un-install a program and have it fail and then have the listing for the program still in 
the Programs and Features control panel page? We have seen this often.

About Prereleases. Are they Stable?

[Link] - [Top]
A Prerelease is the version of Sierra Chart which has been most recently been released. As a general rule a version 
is released first as a prerelease and then becomes the main release anywhere from one day to two weeks later.

It has all of the latest development and any changes. It may contain new features which have not yet been finalized, 
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completely tested and require further review and consideration by us. 

In all cases the prerelease is stable. We would never knowingly release a version of Sierra Chart which is not 
stable. In general it is not a problem to use a prerelease. If Sierra Chart Support recommends that you update to the 
prerelease, you should not hesitate doing so. 

You have the same percentage of likelihood to encounter a potential unexpected problem in Sierra Chart whether it 
is a prerelease or main release. In general, Sierra Chart is a very reliable program. New development and changes 
when released do function properly.

Often a prerelease fixes some issues that have been discovered in the main release and therefore is better to use 
than the main release. 

Nevertheless, having said all of the above, the main reason the prerelease exists is because we want to catch any 
unexpected problem with the new development before it is released widely. Although the likelihood of this 
occurring is uncommon.

Setting up Shortcut to Sierra Chart 

[Link] - [Top]
Follow the below procedure to set up a shortcut to Sierra Chart on your system desktop.

1. Run Sierra Chart if it is not already running. If you need to start Sierra Chart and you do not currently have 
a shortcut to it, then go to the Sierra Chart installation folder which is usually C:\SierraChart and run the 
SierraChart.exe file.

2. Select Global Settings >> Create Desktop Shortcut on the main menu. 
3. You will see a new shortcut created on the desktop that you can then double-click on to start Sierra Chart at 

any time.

Making a Backup of Your Sierra Chart Installation

[Link] - [Top]
To make a backup of your Sierra Chart installation simply requires using any available backup method and backing 
up the folder Sierra Chart is installed to. By default this is C:\SierraChart. This is all you need to do.

Sierra Chart is a portable application and all of its files are contained within its own folder and its subfolders. For 
more information refer to Portable Design.

To restore a backup, simply requires restoring that same installation folder to the same location. You can install 
Sierra Chart into a different location but if you do make sure that Global Settings >> General Settings >> Always 
Use 'Data' Folder within Main Folder is enabled. 

After starting Sierra Chart, select File >> Clear Recent File List if you installed Sierra Chart into a different drive 
or folder. 

Select Global Settings >> Create Desktop Shortcut to create a shortcut to the program on your system desktop. 

Antivirus/Anti-malware Software Flagging Sierra Chart Installer or 
other Files as Unsafe/Infected

[Link] - [Top]
Sometimes the Sierra Chart installer or one of the executables it installs will be flagged by antivirus/anti-malware 
software as being malicious or infected. This is a false positive and false positives are not unusual. 

The consequence of this, is that you cannot use the Sierra Chart installer, the files that the Sierra Chart installer will 
install, get deleted or blocked. Or at some later time, your antivirus/anti-malware software blocks or deletes Sierra 



Chart executable file(s) preventing Sierra Chart from being used or preventing it partially from being used like 
studies which are in separate DLL executable files. This can even happen seemingly randomly without your 
knowledge. 

Programs like Sierra Chart which are completely safe can still get flagged as being malicious if certain patterns are 
detected in the executable code or certain action patterns being performed by a program are detected.

The antivirus/anti-malware scanner is not detecting a specific malicious program, but instead certain generalized 
patterns in the executable code or actions performed which might indicate a match to a malicious program. This is 
why false positives can and do occur. You can tell a generalized pattern is being used, if you see something like 
Gen. in the name of the detected infection.

Even Windows operating system files have been flagged as being malicious preventing the starting of the operating 
system.

Sierra Chart is not malicious software for the very simple reason that it is not malicious and is a legitimate and also 
widely used financial market trading and charting program. The code base is clean. When the executable files are 
distributed, they are freshly generated and distributed to users from secure systems. So there is never a chance for 
the installer or files to become compromised or infected in any way. Also, it is the installer program itself which is 
usually getting detected/flagged by antivirus/anti-malware software.

Confirmation that Sierra Chart is safe can be determined by the Virus Total website. You can upload a copy of the 
Sierra Chart installer or any of the executable files to confirm this. Normally there should be no matches. Or only 
one or two indicating whatever matches have been found are only false positives.

Solution to Prevent Flagging by Antivirus/Anti-malware Software as Unsafe

[Link] - [Top]
In the event that your antivirus/anti-malware software is flagging Sierra Chart as potentially a security risk or 
quarantining it, and therefore preventing you from installing, updating or using Sierra Chart, then temporarily 
disable this antivirus/anti-malware software on your system. 

Then proceed to install Sierra Chart again. This procedure will install any missing files that were removed by the 
antivirus/anti-malware software. This will be the solution in most cases.

The next step is to go into its exceptions/exclusion rule settings and prevent it from scanning or monitoring the C:
\SierraChart folder. This is the default folder that Sierra Chart is installed to. If you installed Sierra Chart to a 
different folder, then specify that folder. 

For further help, contact the support of your antivirus/anti-malware software.

Support for Other Operating Systems

[Link] - [Top]
Sierra Chart is currently designed to run on Microsoft Windows operating systems. Sierra Chart can be used on any 
computer running Microsoft Windows as long as the Requirements are met.

It has long been the intention of Sierra Chart to add support for other operating systems. Gradually there are 
internal changes within Sierra Chart being made to allow it to be ported to another operating system more easily. 
These changes are ongoing. When these changes are complete it will be much easier for Sierra Chart to be ported 
to another operating system. The time frame of when this complete, is not stated. Since we do not know.

The other operating system that is planned to be supported is Linux.

Automatically Starting Sierra Chart

[Link] - [Top]
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Sierra Chart can be automatically started based on various conditions by using the Windows Task Scheduler.

This includes automatically starting Sierra Chart on system startup and under various other conditions.

The task scheduler is accessed through the Windows Control Panel >> Administrative Tools.

For additional information, refer to Task Scheduler How To.

Using Sierra Chart on Mobile Devices

[Link] - [Top]
Sierra Chart can be used on desktop, laptop, and sub laptop computers that are running the Windows operating 
system. Follow the instructions in the Installation and Upgrading Instructions section for installation instructions.

If you want to use Sierra Chart on a mobile device running Android or similar types of operating systems, you will 
need to run Sierra Chart on a desktop, laptop, or server computer running Windows and then use a remote desktop 
type application on that mobile device to remote into the desktop of that other system running Sierra Chart on 
Windows and interact with Sierra Chart in that way.

Portable Design

[Link] - [Top]
Anyone with experience on Windows knows that the process of backing up and restoring Windows, is a difficult 
procedure which usually additionally requires reinstalling of the operating system and the individual programs 
being used especially when restoring to different hardware.

This whole process can go on for days, and take a long time to get the configuration back to the way that it 
previously was. The separation of executable program files, configuration in the operating system registry, and 
very separate folders for data simply is a broken up and confusing design for a program like Sierra Chart and it 
does not follow this model. It is a confusing design especially for the average person and has proven that it creates 
a massive burden and difficulty on the end-user when backing up and restoring a system. Also, an application 
program should never use the operating system registry.

Sierra Chart is fully self-contained in its own folder. It is just a matter of backing up its own folder and restoring it 
to put it back in its original state including all of its data files. It is that point blank simple. It is obvious where the 
Sierra Chart files are at all times. Sierra Chart also does not use the operating system registry. We believe that data 
files should not be scattered about your system in other folders, leaving you with questions as to where they are 
located and making the process of backing up more difficult. 

It is not recommended to install Sierra Chart to the Program Files folder on your system. By default Sierra Chart 
will not be installed into Program Files on your system. So there is nothing special to do. The Program Files 
folder is a protected folder on all Windows operating systems including server operating systems since Windows 
Vista. 

Sierra Chart may not function correctly and have issues when installed into the Program Files folder unless you run 
it with Administrator level access. Running Sierra Chart with Administrator level access is for more advanced 
users. The Program Files folder is not writable or writes are redirected to another location and the other location is 
not obvious to the user. Therefore, when backing up Sierra Chart in the Program Files folder, you are not backing 
up all of its files. Additionally when Sierra Chart needs to create a custom studies DLL file, it is going to be 
blocked from doing that in the Program Files folder. 

Either use the default folder or install Sierra Chart into the [drive:]\ProgramData or [drive:]\Users\[username] 
folder as an alternative. So the proper strategy is to use the \ProgramData or \Users\[username] folder for portable 
programs if you want to use a folder other than the default folder. 

Never in the history of the Sierra Chart operation have we ever had to struggle with extra time and have users 
suffer over issues with backing up and restoring Sierra Chart related to a broken up design where the program files, 
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configuration and data are scattered about a system. 

Some types of programs like word processors and spreadsheet programs, should have the user created word 
processor and spreadsheet document files separate from the executable program folder itself. Those types of files 
do not belong in the program folder itself. But belong in a separate program data folder.

Difference Between 32 and 64-bit Versions

[Link] - [Top]
Since the release of version 2177, Release Date: 2020-10-03, only a 64-bit implementation of Sierra Chart is 
provided. For 32-bit support, you need to use an earlier version of Sierra Chart. 

The 64-bit version of Sierra Chart is compiled for 64-bit CPU architectures. The 64-bit version requires a 64-bit 
operating system like Windows 7 and higher.

The main advantage of the 64-bit version of Sierra Chart is that it can access more than 4 GB of memory. 
However, in cases where it is necessary to access more memory than 4 GB, it is recommended that you consider 
using additional instances of Sierra Chart instead of using a single instance of Sierra Chart and having it use a large 
amount of memory far in excess of 4 GB.

There are some operating system function calls which will be faster with the 64-bit version. For example, those 
function calls which involve memory allocations and releasing are going to be faster. 

Other operating system function calls we would expect to be faster. The performance gain you will notice 
generally will be minimal because Sierra Chart, keeps interaction with the operating system to a minimum, and 
keeps memory allocations and releases to a minimum. 

Persistency of Chartbooks, Configuration and Other Data

[Link] - [Top]
In an installation of Sierra Chart, the Chartbooks you have created, the historical chart data which has been 
downloaded, the real-time chart data which has been recorded, all of the global configuration, the Spreadsheets, 
and any other settings and files, that you have set and have been created, are saved with that installation. 

You will not lose any of your settings or data files, no matter the status of your Sierra Chart account, whether it has 
paid usage time or has expired or if you log into a different Sierra Chart account to that installation.

Furthermore, when you change to a different Data or Trading service in your Sierra Chart installation like to a 
different broker/trading service, then you can translate the symbols in your Chartbook's, Quote Boards and 
anywhere else symbols are used, to match the current service with the Edit >> Translate Symbols to Current 
Service command. 

If you have a new or different Sierra Chart account that you want to log into your Sierra Chart installation with, 
follow the Login with a Different Sierra Chart Account Name instructions.

*Last modified Saturday, 30th November, 2024.

Service Terms and Refund Policy 
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Log of Changes and Improvements to Sierra Chart

This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 2718 Release Date: 2024-12-05
[Link] - [Top]

◦ Added new setting: Global Settings >> General Settings >> General >> Use OS Timer for 
Charts. When this is enabled operating system timers are used instead of Sierra Chart timers for 
charts. Some users continue to have issues with the new Sierra Chart timer functionality. When this 
is set to Yes, the Timer Management settings do not apply. The setting Timer Management 
Minimum Delay Between Chart Updates and Milliseconds is not yet implemented.

•

• 2712 Release Date: 2024-11-29
[Link] - [Top]

◦ Resolved 2 issues with the new Sierra Chart timer functionality. The first issue, is that this was not 
implemented properly: 
"Sierra Chart generated timer events, will be dropped/ignored for charts when the chart is not able 
to be updated as often as the Chart Update Interval. For example, if the Chart Update Interval is 10 
ms, which would mean this is 100 updates per second, and a chart is taking 100 ms to calculate and 
draw at each update, then the most number of events that can occur would be less than 10 per 
second. Therefore, at least 90 or more of the Chart Update timer events in a second would be 
ignored in this scenario." 
So the timer events were actually not getting ignored. They are now ignored as explained. This is 
now resolved. One thing to be aware of is that with the new Sierra Chart timers which were released 
with version 2702, but before version 2712, in the case where you were noticing what seemed to be 
a performance impact, it means you are using too low of a Chart Update Interval and under the 
Windows-based timers, a very large number of those timer events were just getting ignored. Which 
means there was no benefit to using a lower update interval. 

The second issue, is that when a timer event for a specific timer for a chart has been generated but 
not yet processed by the chart, any new timer events are not placed into the message queue. This 
will solve the problem that users are experiencing with back testing causing high CPU usage and 
freezing. 

◦ There will not be any support for Windows-based timers. There is no need for this.
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•

• 2706 Release Date: 2024-11-17
[Link] - [Top]

◦ The change with timers made in 2702 has been temporarily reverted in version 2706. Based upon 
user feedback, we believe it is best that for charts there is an option to use Windows based timers or 
Sierra Chart based timers. Therefore, a user can choose between either. 

Throughout the rest of the program only Sierra Chart timers will be used because it is not possible 
to have an option to implement different types of timers in other parts of the program. 

Currently in 2706 only Windows-based timers are used. In the next release, Sierra Chart timers will 
be used throughout the program. However, for charts you will have the option to use Windows-
based timers or Sierra Chart based timers.

•

• 2702 Release Date: 2024-11-04
[Link] - [Top]

◦ This version uses, Sierra Chart generated timer events, rather than by the operating system. These 
timer events, primarily are used to update charts. For example, if the Chart Update Interval is 100 
ms, then up to 10 timer events per second will update a particular chart. Timer events are used for 
various other functions as well in Sierra Chart. The advantage of using Sierra Chart timers is 
because they completely eliminate all operating system resource usage related to timers, and they 
are completely stable and accurate. It is a huge advantage in our server environments for us to use 
Sierra Chart generated timers in order to lower Windows resource usage. 

Increasing Windows resource usage causes sluggish behavior, of the Windows desktop. 

If you notice, that Sierra Chart is less responsive, in this version and higher, you need to increase 
the global Chart Update Interval and/or the chart specific Chart Update Interval. This will be the 
solution. 

There are no performance changes, one way or another with Sierra Chart generated timer events. 
However, what may be happening is that the timer events, are more frequently occurring rather than 
getting disregarded by the operating system, meaning the chart is more faithfully updated according 
to the Chart Update Interval. So if you have a performance issue in this version and higher, increase 
the Chart Update Interval. 

For the record, we notice no changes in performance with this version. 

Sierra Chart generated timer events, will be dropped/ignored for charts when the chart is not able to 
be updated as often as the Chart Update Interval. For example, if the Chart Update Interval is 10 ms, 
which would mean this is 100 updates per second, and a chart is taking 100 ms to calculate and 
draw at each update, then the most number of events that can occur would be less than 10 per 
second. Therefore, at least 90 or more of the Chart Update timer events in a second would be 
ignored in this scenario. 

If you notice Sierra Chart is less responsive, with this version and higher our recommendation is to 
use a higher global Chart Update Interval like 800 ms or higher or even higher. And only those 
charts which you want to have updated very fast, specify a lower chart specific Chart Update 
Interval on those. Specify a chart specific Chart Update Interval of 0 on other charts. So you reduce 
the updating load. 

Additionally, refer to Improving Performance Of Chart / Trade DOM. 
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◦ Changed Input for Enable Diagonal Bid Ask Compares to be two new items - Enable Diagonal 
Bid/Ask Compare with No Data at High/Low and Enable Bid/Ask Ratios with Zeros as Ones.

◦ Added two new Numbers Bars Text Types to the Numbers Bars study - Ask Vol Bid Vol Diagonal 
Difference Ask Side and Ask Vol Bid Vol Diagonal Difference Dominant Side.

◦ New study named Numeric Information Reference. This study uses the same tool that is used for 
the Numbers Bars Calculated Values to allow for up to 10 studies to be displayed in the Numeric 
Information table. This also allows for the use of coloring the background based on the Minimum 
and Maximum values found for the referenced study.

•

• 2679 Release Date: 2024-09-19
[Link] - [Top]

◦ Resolved issues, with the chat message list that arose in 2678.
•

• 2678 Release Date: 2024-09-17
[Link] - [Top]

◦ In version 2675, new high-performance Sierra Chart implemented timer functionality was released 
that significantly lowers the use of Windows resources. This makes a significant performance 
improvement of Sierra Chart on our servers. We reverted this change, in 2677 for user builds due to 
some users reporting higher CPU usage. This can be managed by increasing the Chart Update 
Interval. Apparently this new timer functionality ensures chart updates, at the set Chart Update 
Interval and not slower if possible. We will be adding this functionality back later. 

◦ Added new Chart >> Chart Settings >> Display setting: Replay Update Interval in 
Milliseconds. This is implemented for the above change regarding timer functionality even though 
that has been reverted for the time being.

◦ Performance improvements with chat.
◦ Performance improvements with rectangle highlight drawings.
◦ EUREX real-time data, must now come from the Denali Exchange Data Feed for all Trading and 

Data services including Interactive Brokers. It can be activated here.
•

• 2669 Release Date: 2024-08-16
[Link] - [Top]

◦ In Global Settings >> Tool Settings there is this new setting: Display Text Tab on Chart 
Drawing Properties Window. 

◦ Add a new setting to Global Settings >> Chart DOM Settings: Chart Trade DOM Recenter 
Using Bid Ask. 

◦ Added Flatten Action submenu to the Trade Window menu with three options to control the 
behavior of the Flatten button action. This also applies to custom studies performing a Flatten. 

◦ Implemented new ACSIL function: GetAttachedOrdersForACSIL for getting Attached Orders 
configured on the Trade Window for the chart. This function is likely to be changed in the near 
future with a new function, that is directly compatible with the Attached Orders on the chart Trade 
Window. 

◦ Resolved a problem with the Chart/Trade DOM market data columns, where an exception could 
occur based on unexpected price configuration.

•

• 2656 Release Date: 2024-07-11
[Link] - [Top]

◦ Implemented solution to issue where some Time and Sales record rows would display when they 
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should be filtered according to filtering settings.
◦ Implemented accurate time span calculations for TPO Profiles based on actual time span of bars 

contained within the profiles. 
•

• 2646 Release Date: 2024-06-13
[Link] - [Top]

◦ Resolved a problem with the Text Tool Properties/Configuration window where it was not properly 
initializing causing unexpected behavior, with the Text drawings and configuration. This is now 
resolved. 

•

• 2642 Release Date: 2024-05-21
[Link] - [Top]

◦ Resolved issues from recent releases with the File >> Open Chat Window >> Commands >> 
New Chat | Edit Chat windows. 

◦ Implemented Global Settings >> General Settings >> GUI >> Use Alternate Window 
Placement Method. Enable this option if there are problems with chart and other windows which 
are not part of the main Sierra Chart window, not being restored to their correct size and position. 
Changes to this setting require a restart of Sierra Chart. It needs to be understood with this option 
that when the window placement is saved and a window is maximized, it is not known what the 
restored size and position is. The maximized position will only be saved in this case.

•

• 2628 Release Date: 2024-04-16
[Link] - [Top]

◦ The Trade Activity Log Settings window (Trade >> Trade Activity Log >> DisplaySettings), 
now requires that you set whether you want to view Simulated or Non-Simulated Trade Activity. 
There is a new Simulation State setting that controls this. This is no longer determined from the 
selected Symbol or Trade Account to determine if Simulated or Non-Simulated trade activity is 
queried. Additionally, the Symbol setting, also in the Trade Activity Log Settings window, needs to 
be reselected to be a valid specific symbol or exactly "All Symbols" (with no other text like [Sim] 
which is now unsupported). 

Internally, it is more organized and better structured in this version to perform the checks for 
determining what records to include and not include when a query is performed when reading the 
records from the files. 

•

• 2627 Release Date: 2024-04-05
[Link] - [Top]

◦ Added support for the TWS Positions request and response messages which support all trading 
accounts without having to stop and start account updates for the different accounts. We saw issues 
with implementing support for this function in the past, but we have now worked out a solution.

◦ Corrected a compatibility issue between the Sierra Chart chat client messages and server messages. 
This version is required to be used effective as of the evening of April 5, 2024 to connect to the chat 
when using the Chat Window (File >> Open Chat Window). 

•

• 2617 Release Date: 2024-03-17



[Link] - [Top]

◦ Resolved some issues with the new Trade Activity Log settings window. This settings window 
replaces the previous controls at the top of the Trade Activity Log to control what is displayed in the 
various Trade Activity lists. This Settings Window is opened with DisplaySettings on the Trade 
Activity Log menu.

◦ Added automatic color management for the Chart Values Tool price and time boxes text color. So 
that if it is set to a color which is very similar to the background color for the price and time boxes, 
it will be changed to the chart background color automatically. 

•

• 2615 Release Date: 2024-03-14
[Link] - [Top]

◦ Resolved a problem from a recent release, where the delayed market orders data from exchanges 
was not successfully connecting due to invalid login data. This is resolved.

◦ Various enhancements to Chat functionality and Telegram integration. 
◦ New Period Type for TPO Profile Chart study added.

•

• 2604 Release Date: 2024-02-17
[Link] - [Top]

◦ In Global Settings >> General Settings >> Chart, added new Interactive Scale Range Percent 
Change for Full Region Move (Fractional: .1 = 10%) setting. This controls the sensitivity when 
using Interactive Scale Range. A larger number is higher sensitivity. A lower number is lower 
sensitivity. It is a fractional value. You can use as small of a number as you want, even .01. Or you 
can use a large of a number as you want, even 10. The default value is 1 which you will find will be 
less sensitive, than what you are used to in Sierra Chart. Adjust this as necessary.

•

• 2595 Release Date: 2024-02-03
[Link] - [Top]

◦ Added new Drawing Tool/Chart Drawing Configuration and Properties windows for some of the 
drawing tools. There is a known issue with the Anchor fields. Do not edit those. This issue will be 
corrected with a new release which will be out February 4. 

◦ New text color setting for the Price and Time boxes for the Chart Values tool. This color setting is 
in the Graphics Settings window. The name of the color setting is Chart Values: Price and Time 
Boxes Text Color. You may need to change this color setting to set it to what you require. 
Otherwise, the text may not be visible.

◦ Added in a previous release: Added support for combining the Recent Bid and Ask Volume data 
when the main Bid and Ask Market Depth data is combined. A new Chart Setting named Apply 
Combine Increment in Ticks to Recent Bid/Ask Volume Columns controls whether this is 
applied or not.

•

• 2591 Release Date: 2024-01-26
[Link] - [Top]

◦ Added new option in Global Settings >> Chart Trade Settings to disable the order quantity button 
functionality on order lines.

◦ Add a new setting in Global Settings >> General Settings >> Chart named Interactive Scale 
Range Movement Adjust Direction. The choices are: Move down decreases range. Move up 
increases range | Move down increases range. Move up decreases range.
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•

• 2590 Release Date: 2024-01-25
[Link] - [Top]

◦ Resolved a problem from a recent release with the Chart Values tool, not displaying rounded prices 
in the Chart DOM scale. Various performance improvements with the Chart Values tool have also 
been implemented.

◦ Resolved a problem from a recent release, where the font size on Settings type Windows is not 
correct and was getting cut off at the bottom.

◦ Various improvements to real-time Chartbook sharing for this functionality is still not quite ready 
for general use. We expect it will be ready, by February 1, 2024.

◦ The NTP (Network Time Protocol) functionality can now be used and is configured through Global 
Settings >> NTP Settings. This provides high precision, clock synchronization to a NTP server. 
Further improvements are being worked on.

•

• 2577 Release Date: 2024-01-01
[Link] - [Top]

◦ Various performance improvements related to chart updating and market depth data.
◦ There are these new Chart Settings related to ACSIL: Chart >> Chart Settings >> Performance 

>> Minimum Chart Update Interval In Milliseconds For ACSIL UpdateAlways | ACSIL 
Pointer Events Minimum Calling Interval In Milliseconds. They are documented in the 
corresponding sections in the ACSIL documentation. There is no reason to change these from 
defaults unless you specifically need to do so. 

◦ Some internal changes to the implementation of the Message Log. Timestamps are now left aligned.
◦ Further performance improvements coming in next release in about two days.
◦ Other general development. 

•

• 2569 Release Date: 2023-12-07
[Link] - [Top]

◦ When updating to version 2569 or higher, and you are using one of the Spreadsheet studies, it is 
necessary to check the "Use Column I and J Values Version 2" Input with the studies and make 
sure it is set as required. This version will reset this back to No.

•

• 2567 Release Date: 2023-12-01
[Link] - [Top]

◦ Corrected a problem from a recent version with the sc.UseTool function that would cause a stack 
corruption internally in Sierra Chart. This corruption did not create any noticeable problem but it 
was caught under our debugger. It is resolved. It is very important update to the current version of 
Sierra Chart.

•

• 2564 Release Date: 2023-11-09
[Link] - [Top]

◦ Some changes with the ACSIL graphics functions. If you are using these functions in a custom 
study, it is necessary to recompile your custom studies on this version or higher.

•



• 2560 Release Date: 2023-10-24
[Link] - [Top]

◦ Resolved issue with the downloading of historical market depth data.
•

• 2557 Release Date: 2023-10-11
[Link] - [Top]

◦ Corrected problem with Cumulative Delta Bars - Volume rolling calculation functionality.
◦ Added new option in Global Settings >> General Trade settings named "Simulated Orders: Use 

Last Trade Price for Fill when Bid Ask Beyond Last Trade Price". It is self-explanatory.
◦ Updates to Gann Fan and Fibonacci Fan drawing tools to give more freedom for cutting.
◦ New option to support Scale In functionality when there are not active Attached Orders and only 

pending Attached Orders. The option is : Global Settings >> Chart Trade Settings >> Support 
Scale In With Pending Attached Orders Only. When enabled, Scale In functionality is supported 
with Attached Orders that are in a pending state. It also works with the Attached Orders that are not 
pending and actually working and Open.

•

• 2551 Release Date: 2023-09-23
[Link] - [Top]

◦ Added full support for graphics functions in ACSIL to support drawing to a chart, using the nearly 
full functionality of the Windows GDI. These functions are located within the s_sc::s_Graphics 
structure. Refer to the /ACS_Source/SierraChart.h file for the available functions. These functions 
are modeled according to the Windows GDI API. Refer to the Windows API documentation for 
further information on the parameters. Example usage is found in the /ACS_Source/
GDIExample.cpp file supplied with Sierra Chart. The huge advantage of these functions is that they 
provide a very easy and safe to use interface for graphics unlike working with the Windows GDI 
directly. These functions also work when Sierra Chart is set to use OpenGL. So now custom 
drawing done by an ACSIL function also works with OpenGL. We still have to implement support 
for transparency. And we are seeing about the best way to support transparency.

◦ Revision 47616: It was needed to disable the ACSIL variable: sc.TransparencyLevel. This has been 
renamed to sc.TransparencyLevel_Unused and it is no longer used. You need to use these ACSIL 
functions instead: sc.GetChartStudyTransparencyLevel(sc.ChartNumber, 
sc.StudyGraphInstanceID), sc.SetChartStudyTransparencyLevel(sc.ChartNumber, 
sc.StudyGraphInstanceID, 50). The 50 is just an example transparency percentage. 

•

• 2547 Release Date: 2023-09-15
[Link] - [Top]

◦ Resolved an exception issue related to periodic monitoring of Futures contract rollovers. It is 
strongly recommended to update to this version or higher.

◦ Resolve an issue with OpenGL related to fonts related to the most recent font changes. This may 
resolve the exception/crash issue some users have experienced when using OpenGL.

◦ Added High resolution coordinates for relative window positioning for chart drawings in ACSIL. 
s_UseTool::UseHighResolutionForWindowRelativeCoordinates. With this set to 1, the range of 
coordinates is now from 0 to 10,000, both vertically and horizontally.

◦ Various enhancements to the chat functionality. This will soon support screen sharing and remote 
control.

◦ Added support for user set server-based risk management. This is only currently available the 
trading evaluator service. Will become available for Teton order routing soon.

◦ Changes to Font Size handling within Sierra Chart.

https://www.sierrachart.com/SupportBoard.php?ThreadID=85795


◦ Continued development related to adding trade window functionality to the Control Bars.
◦ Added the ability to enable Control Bars on attached charts through Window >> Control Bars-

Chart.
◦ Various other development, an issue is resolved. For example, various things requested on the 

Support Board and issues presented, have been added and resolved.
•

• 2516 Release Date: 2023-06-27
[Link] - [Top]

◦ There has been an issue reported from time to time mainly among users using Sierra Chart on Wine. 
This is when adding accounts to the Order Allocation to Trade Accounts interface, that Sierra Chart 
abnormally shuts down. We always have believed that this looks like a problem in Sierra Chart but 
we just could not find it. We had reviewed the code more than once and we could not identify the 
issue. However, once we were able to reproduce the issue, it then became clear where the problem 
was. It was deeper in the code then than we had looked previously. This problem is now resolved in 
this version.

◦ Improvements to the Chart Studies window. It is now possible to "Load" Study Collections directly 
from that window. When you load a Study Collection it will be applied to the chart immediately. 
The window has also been reorganized so that the Studies to Graph list is larger.

•

• 2504 Release Date: 2023-05-18
[Link] - [Top]

◦ Improvements with the Spread Order Entry study: 1. Identified a problem where the order quantities 
after triggering that are displayed in the Chart Region where the study is, were just showing a zeros. 
This is resolved. 2. There was no price multiplier applied in the case of Trading services which use 
a multiplier other than 1 for market orders for symbols different than the chart, but that did not 
affect order fills in any way. This was just a display issue in the Trade Orders window. This is fixed. 
3. We added what price the spread was at when the study triggered, to the on chart display. 

◦ Added support for real-time and delayed data for the new US Equities Consolidated Tape data 
feeds. Added support for delayed data for the NASDAQ Global Indexes data feed.

◦ With the Order Allocation to Trade accounts functionality, when performing a Flatten operation 
from a chart set to a particular Symbol and Trade Account, that Flatten operation will be copied to 
the other Trade Accounts for the same symbol and there will be a re-determination as to what the 
Position quantity is for that other Symbol and Trade Account. Rather than copying the identical 
order from the controlling chart, the appropriate quantity to Flatten the Position will be used for the 
Position, if any, for the symbol in the other Trade Accounts. 

•

• 2494 Release Date: 2023-04-21
[Link] - [Top]

◦ The following ACSIL member variables are no longer supported: sc.ChartBackgroundColor, 
sc.UseGlobalChartColors, sc.ScaleBorderColor. They have been replaced with the following 
ACSIL functions: sc.GetGraphicsSetting(), sc.SetGraphicsSetting(), 
sc.SetUseGlobalGraphicsSettings(). These new functions provide a full comprehensive access to all 
color and graphic settings of the chart. Documentation will be added for these new functions as soon 
as possible.

•

• 2492 Release Date: 2023-04-11
[Link] - [Top]



◦ Added support for the new NASDAQ Global Indexes data feed and the new United States Equities 
Consolidated Tape data feed.

◦ Corrected issue with modifying trade order price through the modify order window that use 
fractional values. Previously, the fractional price was not included in the modification. This is now 
resolved.

◦ Added new chart shortcut menu command for starting a replay from the point in the chart that you 
right-click at with your Pointer to display the chart shortcut menu. 

◦ New ACSIL functions for getting and setting colors, line widths, and line styles, for charts graphics. 
◦ Removed support for Trading Technologies order routing. 
◦ Added new Blank Volume Profile style for the Volume by Price study to prevent the drawing of the 

Volume Profile itself. You can use this in case where you want to have the extension lines but not 
the volume profile itself.

•

*Last modified Thursday, 25th April, 2024.
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Create and customize advanced and real-time Intraday and Historical charts for futures, stocks, commodities, 
indexes, mutual funds, currencies or any market.

• Reference: Working with Charts
Continuously updated charts as trades occur. Real-time tick by tick charting. Every trade received from the 
connected data feed is efficiently processed, stored and displayed, with none of them ignored. Charts scroll 
automatically as new bars are added. Ticks/trades can be stored as individual data records for highly precise 
charts.
Complete technical analysis capabilities through the detailed and interactive charts, chart Drawing Tools, and 
Studies.
Create Historical charts with a bar period of Daily, Weekly, Monthly, Quarterly, Yearly, or any number of 
days. Historical data for the charts is automatically downloaded from various supported services. The downloaded 
data is saved locally on your hard disk in a text format. You have the ability to easily edit the data, if necessary. 
Historical charts are updated in real time, so you always have a chart which is up to date with the latest trade.

• Reference: Working With Charts
Create Intraday charts with any bar period. The period can be less than 1 day or greater than or equal to 1 day. The 
bars can be based on any timeframe including: Seconds, Minutes, Hours, Days, Number Of Trades, Volume, 
Price Range, Delta/Difference Volume, Renko Value, Reversal Value. 

All historical Intraday data available from the Data or Trading service server and all real-time data received from 
the server is stored on your computer for analysis at any time including when offline. Whatever data is missing 
from the charts and is available on the server is downloaded when you connect to the Data or Trading service 
server.

• Reference: Working With Charts
High-performance Continuous Futures Contract feature with back adjustments. This feature allows you to 
instantly create continuous futures contracts without any additional data downloading, if the necessary futures data 
has already been previously downloaded, and optionally back adjust the data according to the rollover gaps 
between the contracts. This feature works with both Intraday and Historical charts. This feature works with all of 
the supported Data and Trading services including the Sierra Chart data services. 

• Reference: Chart Settings
Detach chart windows from the main application window to place on multiple monitors.

• Reference: Detaching and Attaching Chart Windows
Chartbook tabs. Chart window tabs. Spreadsheet window tabs. These tabs allow for direct selection of 
Chartbooks, charts and Spreadsheets.

• Reference: General Settings - Tabs
Create watch lists of symbols that can be easily iterated through or selected.

• Reference: Using the Associated Watch List
Replay one or more Intraday charts at any speed and from any point in time in the available chart data. The replay 
speed can be anywhere from .1 to 100,000 times the normal speed of real-time data. You can perform simulated 
trading or back testing during the replay if you require. There is no need to have recorded the data previously. The 
replay feature can be used easily at any time. When replaying multiple charts, they stay synchronized with each 
other.

• Reference: Replay Charts
Multiple Monitor Support. Charts can be displayed on multiple monitors.

• Reference: Working With Charts - Multiple Monitors
Advanced TPO Profile charts (also known as Market Profile). This is a powerful and interactive feature which 
provides a method of performing market analysis based upon the amount of time that price trades at particular 
price levels. TPO stands for Time-Price Opportunity . With TPO charts, you are able to analyze the amount of 
trading activity, based on time, for each price level the market traded at for any given time period.

• Reference: Advanced TPO Profile charts
Fully adjustable subregions within each chart window.

• Reference: Working With Charts
Fully customizable Vertical and Horizontal chart grids that can be hidden.

• Reference: Chart Menu
High-resolution chart Printing.

• Reference: File Menu
Linear or Logarithmic scale and many different Scale Range types.

• Reference: Scaling.
Left side scale display on the charts. This can be enabled by selecting: 
Chart >> Chart Settings >> Use Left Side Scale.

• Reference: 
Display graph values for any point in the chart using the Chart Values / Crosshair tool. Use the Global Cursor 
feature to see the crosshair on all charts at the corresponding location. You can choose to synchronize charts, 
which automatically scrolls charts to the corresponding location. You can synchronize all charts or linked charts.

• Reference: Chart Values Tool
Chart Linking. Establish links between specified charts. Link the Symbol, Bar Period, Scroll Position and/or 
Session Times.

• Reference: Chart Linking
Graph Draw Types for charts include:

• Open High Low Close Bars
• Candlestick Bars
• Candlestick Body Only Bars
• Line on Close
• Mountain
• High Low Close Bars
• Line on Open
• Line on High Low Average
• Stair Step on Close
• High Low Bars
• TPO Profile Chart
• Kagi
• Point and Figure OHLC Bars
• Volume by Price
• Point and Figure X-O
• Bid Ask Volume Bars
• Price Volume Bars
• Candle Price Volume Bars
• Reference: Graph Draw Types

A Numbers Bars study to display numerically the Volume, Ask Volume, Bid Volume, Ask Volume and Bid 
Volume difference at each price level within each chart bar. Expansive color coding and volume profile display 
capabilities are supported.

• Reference: Numbers Bars
Image

Chart templates. You can also instantly Duplicate a chart to the same or another Chartbook.
Customize colors for the chart graphics.

• Reference: Working With Charts
Load and work with an unlimited number of chart windows and Chartbooks. The Chartbooks can be saved to disk 
and loaded with all of your previous settings. Chartbooks are saved workspaces that contain all of your charts and 
related windows and the settings.

• Reference: Chartbooks
You can capture your charts or desktop and upload the images to be shared with others or for your own reference.
Ability to adjust the Time Scale on charts to your local time zone or whatever time zone you require. Each chart 
can use its own independent time zone.

• Reference: Time Zone Setting
Ability to load multiple symbols into the same chart window. This provides a multiple symbol type of chart. All of 
the built-in studies can be based on those additional symbols. Arithmetic studies can be used to perform various 
calculations involving the historical data of multiple symbols.

• Reference: Add Additional Symbol Study
• Reference: Using the Basic Arithmetic Studies

Many more Features. This Features page only provides a general overview of the functionality available.
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Create and customize advanced and real-time Intraday and Historical charts for futures, stocks, commodities, 
indexes, mutual funds, currencies or any market.

• Reference: Working with Charts
Continuously updated charts as trades occur. Real-time tick by tick charting. Every trade received from the 
connected data feed is efficiently processed, stored and displayed, with none of them ignored. Charts scroll 
automatically as new bars are added. Ticks/trades can be stored as individual data records for highly precise 
charts.
Complete technical analysis capabilities through the detailed and interactive charts, chart Drawing Tools, and 
Studies.
Create Historical charts with a bar period of Daily, Weekly, Monthly, Quarterly, Yearly, or any number of 
days. Historical data for the charts is automatically downloaded from various supported services. The downloaded 
data is saved locally on your hard disk in a text format. You have the ability to easily edit the data, if necessary. 
Historical charts are updated in real time, so you always have a chart which is up to date with the latest trade.

• Reference: Working With Charts
Create Intraday charts with any bar period. The period can be less than 1 day or greater than or equal to 1 day. The 
bars can be based on any timeframe including: Seconds, Minutes, Hours, Days, Number Of Trades, Volume, 
Price Range, Delta/Difference Volume, Renko Value, Reversal Value. 

All historical Intraday data available from the Data or Trading service server and all real-time data received from 
the server is stored on your computer for analysis at any time including when offline. Whatever data is missing 
from the charts and is available on the server is downloaded when you connect to the Data or Trading service 
server.

• Reference: Working With Charts
High-performance Continuous Futures Contract feature with back adjustments. This feature allows you to 
instantly create continuous futures contracts without any additional data downloading, if the necessary futures data 
has already been previously downloaded, and optionally back adjust the data according to the rollover gaps 
between the contracts. This feature works with both Intraday and Historical charts. This feature works with all of 
the supported Data and Trading services including the Sierra Chart data services. 

• Reference: Chart Settings
Detach chart windows from the main application window to place on multiple monitors.

• Reference: Detaching and Attaching Chart Windows
Chartbook tabs. Chart window tabs. Spreadsheet window tabs. These tabs allow for direct selection of 
Chartbooks, charts and Spreadsheets.

• Reference: General Settings - Tabs
Create watch lists of symbols that can be easily iterated through or selected.

• Reference: Using the Associated Watch List
Replay one or more Intraday charts at any speed and from any point in time in the available chart data. The replay 
speed can be anywhere from .1 to 100,000 times the normal speed of real-time data. You can perform simulated 
trading or back testing during the replay if you require. There is no need to have recorded the data previously. The 
replay feature can be used easily at any time. When replaying multiple charts, they stay synchronized with each 
other.

• Reference: Replay Charts
Multiple Monitor Support. Charts can be displayed on multiple monitors.

• Reference: Working With Charts - Multiple Monitors
Advanced TPO Profile charts (also known as Market Profile). This is a powerful and interactive feature which 
provides a method of performing market analysis based upon the amount of time that price trades at particular 
price levels. TPO stands for Time-Price Opportunity . With TPO charts, you are able to analyze the amount of 
trading activity, based on time, for each price level the market traded at for any given time period.

• Reference: Advanced TPO Profile charts
Fully adjustable subregions within each chart window.

• Reference: Working With Charts
Fully customizable Vertical and Horizontal chart grids that can be hidden.

• Reference: Chart Menu
High-resolution chart Printing.

• Reference: File Menu
Linear or Logarithmic scale and many different Scale Range types.

• Reference: Scaling.
Left side scale display on the charts. This can be enabled by selecting: 
Chart >> Chart Settings >> Use Left Side Scale.

• Reference: 
Display graph values for any point in the chart using the Chart Values / Crosshair tool. Use the Global Cursor 
feature to see the crosshair on all charts at the corresponding location. You can choose to synchronize charts, 
which automatically scrolls charts to the corresponding location. You can synchronize all charts or linked charts.

• Reference: Chart Values Tool
Chart Linking. Establish links between specified charts. Link the Symbol, Bar Period, Scroll Position and/or 
Session Times.

• Reference: Chart Linking
Graph Draw Types for charts include:

• Open High Low Close Bars
• Candlestick Bars
• Candlestick Body Only Bars
• Line on Close
• Mountain
• High Low Close Bars
• Line on Open
• Line on High Low Average
• Stair Step on Close
• High Low Bars
• TPO Profile Chart
• Kagi
• Point and Figure OHLC Bars
• Volume by Price
• Point and Figure X-O
• Bid Ask Volume Bars
• Price Volume Bars
• Candle Price Volume Bars
• Reference: Graph Draw Types

A Numbers Bars study to display numerically the Volume, Ask Volume, Bid Volume, Ask Volume and Bid 
Volume difference at each price level within each chart bar. Expansive color coding and volume profile display 
capabilities are supported.

• Reference: Numbers Bars
Image

Chart templates. You can also instantly Duplicate a chart to the same or another Chartbook.
Customize colors for the chart graphics.

• Reference: Working With Charts
Load and work with an unlimited number of chart windows and Chartbooks. The Chartbooks can be saved to disk 
and loaded with all of your previous settings. Chartbooks are saved workspaces that contain all of your charts and 
related windows and the settings.

• Reference: Chartbooks
You can capture your charts or desktop and upload the images to be shared with others or for your own reference.
Ability to adjust the Time Scale on charts to your local time zone or whatever time zone you require. Each chart 
can use its own independent time zone.

• Reference: Time Zone Setting
Ability to load multiple symbols into the same chart window. This provides a multiple symbol type of chart. All of 
the built-in studies can be based on those additional symbols. Arithmetic studies can be used to perform various 
calculations involving the historical data of multiple symbols.

• Reference: Add Additional Symbol Study
• Reference: Using the Basic Arithmetic Studies

Many more Features. This Features page only provides a general overview of the functionality available.
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Create and customize advanced and real-time Intraday and Historical charts for futures, stocks, commodities, 
indexes, mutual funds, currencies or any market.

• Reference: Working with Charts
Continuously updated charts as trades occur. Real-time tick by tick charting. Every trade received from the 
connected data feed is efficiently processed, stored and displayed, with none of them ignored. Charts scroll 
automatically as new bars are added. Ticks/trades can be stored as individual data records for highly precise 
charts.
Complete technical analysis capabilities through the detailed and interactive charts, chart Drawing Tools, and 
Studies.
Create Historical charts with a bar period of Daily, Weekly, Monthly, Quarterly, Yearly, or any number of 
days. Historical data for the charts is automatically downloaded from various supported services. The downloaded 
data is saved locally on your hard disk in a text format. You have the ability to easily edit the data, if necessary. 
Historical charts are updated in real time, so you always have a chart which is up to date with the latest trade.

• Reference: Working With Charts
Create Intraday charts with any bar period. The period can be less than 1 day or greater than or equal to 1 day. The 
bars can be based on any timeframe including: Seconds, Minutes, Hours, Days, Number Of Trades, Volume, 
Price Range, Delta/Difference Volume, Renko Value, Reversal Value. 

All historical Intraday data available from the Data or Trading service server and all real-time data received from 
the server is stored on your computer for analysis at any time including when offline. Whatever data is missing 
from the charts and is available on the server is downloaded when you connect to the Data or Trading service 
server.

• Reference: Working With Charts
High-performance Continuous Futures Contract feature with back adjustments. This feature allows you to 
instantly create continuous futures contracts without any additional data downloading, if the necessary futures data 
has already been previously downloaded, and optionally back adjust the data according to the rollover gaps 
between the contracts. This feature works with both Intraday and Historical charts. This feature works with all of 
the supported Data and Trading services including the Sierra Chart data services. 

• Reference: Chart Settings
Detach chart windows from the main application window to place on multiple monitors.

• Reference: Detaching and Attaching Chart Windows
Chartbook tabs. Chart window tabs. Spreadsheet window tabs. These tabs allow for direct selection of 
Chartbooks, charts and Spreadsheets.

• Reference: General Settings - Tabs
Create watch lists of symbols that can be easily iterated through or selected.

• Reference: Using the Associated Watch List
Replay one or more Intraday charts at any speed and from any point in time in the available chart data. The replay 
speed can be anywhere from .1 to 100,000 times the normal speed of real-time data. You can perform simulated 
trading or back testing during the replay if you require. There is no need to have recorded the data previously. The 
replay feature can be used easily at any time. When replaying multiple charts, they stay synchronized with each 
other.

• Reference: Replay Charts
Multiple Monitor Support. Charts can be displayed on multiple monitors.

• Reference: Working With Charts - Multiple Monitors
Advanced TPO Profile charts (also known as Market Profile). This is a powerful and interactive feature which 
provides a method of performing market analysis based upon the amount of time that price trades at particular 
price levels. TPO stands for Time-Price Opportunity . With TPO charts, you are able to analyze the amount of 
trading activity, based on time, for each price level the market traded at for any given time period.

• Reference: Advanced TPO Profile charts
Fully adjustable subregions within each chart window.

• Reference: Working With Charts
Fully customizable Vertical and Horizontal chart grids that can be hidden.

• Reference: Chart Menu
High-resolution chart Printing.

• Reference: File Menu
Linear or Logarithmic scale and many different Scale Range types.

• Reference: Scaling.
Left side scale display on the charts. This can be enabled by selecting: 
Chart >> Chart Settings >> Use Left Side Scale.

• Reference: 
Display graph values for any point in the chart using the Chart Values / Crosshair tool. Use the Global Cursor 
feature to see the crosshair on all charts at the corresponding location. You can choose to synchronize charts, 
which automatically scrolls charts to the corresponding location. You can synchronize all charts or linked charts.

• Reference: Chart Values Tool
Chart Linking. Establish links between specified charts. Link the Symbol, Bar Period, Scroll Position and/or 
Session Times.

• Reference: Chart Linking
Graph Draw Types for charts include:

• Open High Low Close Bars
• Candlestick Bars
• Candlestick Body Only Bars
• Line on Close
• Mountain
• High Low Close Bars
• Line on Open
• Line on High Low Average
• Stair Step on Close
• High Low Bars
• TPO Profile Chart
• Kagi
• Point and Figure OHLC Bars
• Volume by Price
• Point and Figure X-O
• Bid Ask Volume Bars
• Price Volume Bars
• Candle Price Volume Bars
• Reference: Graph Draw Types

A Numbers Bars study to display numerically the Volume, Ask Volume, Bid Volume, Ask Volume and Bid 
Volume difference at each price level within each chart bar. Expansive color coding and volume profile display 
capabilities are supported.

• Reference: Numbers Bars
Image

Chart templates. You can also instantly Duplicate a chart to the same or another Chartbook.
Customize colors for the chart graphics.

• Reference: Working With Charts
Load and work with an unlimited number of chart windows and Chartbooks. The Chartbooks can be saved to disk 
and loaded with all of your previous settings. Chartbooks are saved workspaces that contain all of your charts and 
related windows and the settings.

• Reference: Chartbooks
You can capture your charts or desktop and upload the images to be shared with others or for your own reference.
Ability to adjust the Time Scale on charts to your local time zone or whatever time zone you require. Each chart 
can use its own independent time zone.

• Reference: Time Zone Setting
Ability to load multiple symbols into the same chart window. This provides a multiple symbol type of chart. All of 
the built-in studies can be based on those additional symbols. Arithmetic studies can be used to perform various 
calculations involving the historical data of multiple symbols.

• Reference: Add Additional Symbol Study
• Reference: Using the Basic Arithmetic Studies

Many more Features. This Features page only provides a general overview of the functionality available.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index69b6.html?page=doc/WorkingWithCharts.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index69b6.html?page=doc/WorkingWithCharts.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index69b6.html?page=doc/WorkingWithCharts.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index4cf4.html?page=doc/ChartSettings.html#ContinuousFuturesContract
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2414.html?page=doc/DetachingandAttachingChartWindows.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index899f.html?page=doc/GeneralSettings.html#Tabs
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexa1a5.html?page=doc/SwitchingSymbols.html#AssociatedSymbolList
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index9600.html?page=doc/ReplayChart.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index69b6.html?page=doc/WorkingWithCharts.html#ViewingChartsinMultipleMonitors
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexf7ef.html?page=doc/StudiesReference/TimePriceOpportunityCharts.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index69b6.html?page=doc/WorkingWithCharts.html#ChartWindowandRegions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexfd56.html?page=doc/ChartMenu.html#HorizontalGrid
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index8793.html?page=doc/FileMenu.html#print
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index981f.html?page=doc/Scaling.html#ScaleWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexb844.html?page=doc/Tools.html#ChartValues
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index4cf4.html?page=doc/ChartSettings.html#LinkNumber
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexabed.html?page=doc/PriceGraphTypes.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index5ee6.html?page=doc/NumbersBars.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/bidvolumeaskvolumenumbersbars.png
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexda8e.html?page=doc/UsingChartTemplates.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexfd56.html?page=doc/ChartMenu.html#DuplicateChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index69b6.html?page=doc/WorkingWithCharts.html#ChartColorsandFonts
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index7674.html?page=doc/Chartbooks.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/indexf34e.html?page=doc/Image_to_Server.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index219e.html?page=doc/TimeZone.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index1fd3.html?page=doc/ArithmeticStudies.php


Create and customize advanced and real-time Intraday and Historical charts for futures, stocks, commodities, 
indexes, mutual funds, currencies or any market.

• Reference: Working with Charts
Continuously updated charts as trades occur. Real-time tick by tick charting. Every trade received from the 
connected data feed is efficiently processed, stored and displayed, with none of them ignored. Charts scroll 
automatically as new bars are added. Ticks/trades can be stored as individual data records for highly precise 
charts.
Complete technical analysis capabilities through the detailed and interactive charts, chart Drawing Tools, and 
Studies.
Create Historical charts with a bar period of Daily, Weekly, Monthly, Quarterly, Yearly, or any number of 
days. Historical data for the charts is automatically downloaded from various supported services. The downloaded 
data is saved locally on your hard disk in a text format. You have the ability to easily edit the data, if necessary. 
Historical charts are updated in real time, so you always have a chart which is up to date with the latest trade.

• Reference: Working With Charts
Create Intraday charts with any bar period. The period can be less than 1 day or greater than or equal to 1 day. The 
bars can be based on any timeframe including: Seconds, Minutes, Hours, Days, Number Of Trades, Volume, 
Price Range, Delta/Difference Volume, Renko Value, Reversal Value. 

All historical Intraday data available from the Data or Trading service server and all real-time data received from 
the server is stored on your computer for analysis at any time including when offline. Whatever data is missing 
from the charts and is available on the server is downloaded when you connect to the Data or Trading service 
server.

• Reference: Working With Charts
High-performance Continuous Futures Contract feature with back adjustments. This feature allows you to 
instantly create continuous futures contracts without any additional data downloading, if the necessary futures data 
has already been previously downloaded, and optionally back adjust the data according to the rollover gaps 
between the contracts. This feature works with both Intraday and Historical charts. This feature works with all of 
the supported Data and Trading services including the Sierra Chart data services. 

• Reference: Chart Settings
Detach chart windows from the main application window to place on multiple monitors.

• Reference: Detaching and Attaching Chart Windows
Chartbook tabs. Chart window tabs. Spreadsheet window tabs. These tabs allow for direct selection of 
Chartbooks, charts and Spreadsheets.

• Reference: General Settings - Tabs
Create watch lists of symbols that can be easily iterated through or selected.

• Reference: Using the Associated Watch List
Replay one or more Intraday charts at any speed and from any point in time in the available chart data. The replay 
speed can be anywhere from .1 to 100,000 times the normal speed of real-time data. You can perform simulated 
trading or back testing during the replay if you require. There is no need to have recorded the data previously. The 
replay feature can be used easily at any time. When replaying multiple charts, they stay synchronized with each 
other.

• Reference: Replay Charts
Multiple Monitor Support. Charts can be displayed on multiple monitors.

• Reference: Working With Charts - Multiple Monitors
Advanced TPO Profile charts (also known as Market Profile). This is a powerful and interactive feature which 
provides a method of performing market analysis based upon the amount of time that price trades at particular 
price levels. TPO stands for Time-Price Opportunity . With TPO charts, you are able to analyze the amount of 
trading activity, based on time, for each price level the market traded at for any given time period.

• Reference: Advanced TPO Profile charts
Fully adjustable subregions within each chart window.

• Reference: Working With Charts
Fully customizable Vertical and Horizontal chart grids that can be hidden.

• Reference: Chart Menu
High-resolution chart Printing.

• Reference: File Menu
Linear or Logarithmic scale and many different Scale Range types.

• Reference: Scaling.
Left side scale display on the charts. This can be enabled by selecting: 
Chart >> Chart Settings >> Use Left Side Scale.

• Reference: 
Display graph values for any point in the chart using the Chart Values / Crosshair tool. Use the Global Cursor 
feature to see the crosshair on all charts at the corresponding location. You can choose to synchronize charts, 
which automatically scrolls charts to the corresponding location. You can synchronize all charts or linked charts.

• Reference: Chart Values Tool
Chart Linking. Establish links between specified charts. Link the Symbol, Bar Period, Scroll Position and/or 
Session Times.

• Reference: Chart Linking
Graph Draw Types for charts include:

• Open High Low Close Bars
• Candlestick Bars
• Candlestick Body Only Bars
• Line on Close
• Mountain
• High Low Close Bars
• Line on Open
• Line on High Low Average
• Stair Step on Close
• High Low Bars
• TPO Profile Chart
• Kagi
• Point and Figure OHLC Bars
• Volume by Price
• Point and Figure X-O
• Bid Ask Volume Bars
• Price Volume Bars
• Candle Price Volume Bars
• Reference: Graph Draw Types

A Numbers Bars study to display numerically the Volume, Ask Volume, Bid Volume, Ask Volume and Bid 
Volume difference at each price level within each chart bar. Expansive color coding and volume profile display 
capabilities are supported.

• Reference: Numbers Bars
Image

Chart templates. You can also instantly Duplicate a chart to the same or another Chartbook.
Customize colors for the chart graphics.

• Reference: Working With Charts
Load and work with an unlimited number of chart windows and Chartbooks. The Chartbooks can be saved to disk 
and loaded with all of your previous settings. Chartbooks are saved workspaces that contain all of your charts and 
related windows and the settings.

• Reference: Chartbooks
You can capture your charts or desktop and upload the images to be shared with others or for your own reference.
Ability to adjust the Time Scale on charts to your local time zone or whatever time zone you require. Each chart 
can use its own independent time zone.

• Reference: Time Zone Setting
Ability to load multiple symbols into the same chart window. This provides a multiple symbol type of chart. All of 
the built-in studies can be based on those additional symbols. Arithmetic studies can be used to perform various 
calculations involving the historical data of multiple symbols.

• Reference: Add Additional Symbol Study
• Reference: Using the Basic Arithmetic Studies

Many more Features. This Features page only provides a general overview of the functionality available.

Trading

[Link] - [Top]
Complete and Advanced Trading Functionality: Enter orders, view orders, manage orders, and view positions 
from a Trade Window, Chart, Chart DOM or standalone Trade DOM. Advanced Trading from the charts.

• Reference: Overview of Trading
Advanced and highly configurable Trading DOM providing complete trading functionality. The order columns 
support entry of Limit, Stop, Stop-Limit, and Market if Touched orders. All other Order Types can be entered 
through the attached Trade Window or through the right-click Trade menu. The Trading DOM is fully 
configurable. You can set the colors, what columns to display and their order. 

• Reference: Trading DOM
• Reference: Customize Chart/Trade DOM Columns

Image

The Chart and Trade DOM/Order Entry Ladder can contain configurable market data columns. These columns 
include Bid and Ask Market Depth, Last Trade Size, Cumulative Last Trade Size, Profit and Loss, Recent 
Bid Volume, Recent Ask Volume, Current Traded Bid Volume, Current Traded Ask Volume, Current 
Traded Total Volume, Market Depth Bid/ Ask Pulling and Stacking. These market data columns can also be 
displayed independently of the order entry columns on either the Chart or Trading DOM. You can set the colors, 
what columns to display and their order. 

• Reference: Customize Chart/Trade DOM Columns
Advanced chart based trading interface (Chart DOM) which is a fully functional Trading DOM on the charts that 
functions just like a traditional trading DOM with optional market depth and other market data columns display. It 
supports entry of Limit, Stop, Stop-Limit, and Market if Touched orders. The Chart DOM is fully configurable. 
You can set the colors, what market data columns to display and the column order.

• Reference: Chart Trading
• Reference: Customize Chart/Trade DOM Columns

Advanced chart based trading interface for trading directly from the charts. Enter orders, modify orders, cancel 
orders and view Orders and Position in relation to the chart bars.

• Reference: Chart Trading
Advanced Trade strategies including: Targets, Stops, numerous types of Trailing Stops, and Move to Breakeven 
Stops, all fully managed with OCO functionality and automatic quantity management (Advanced Trade 
Management). Targets and Stops can be automatically entered when submitting the parent order or after. 

• Reference: Attached Orders Feature
Order types supported:

• Market
• Limit
• Stop
• Stop-Limit
• OCO Limit and Stop
• OCO Limit and Stop-Limit
• Market if Touched
• Trailing Stop
• Trailing Stop-Limit
• Triggered Trailing Stop
• Triggered Trailing Stop-Limit
• Move to Breakeven Stops
• OCO Buy Stop Sell Stop
• OCO Buy Limit Sell Limit
• OCO Buy Stop-Limit Sell Stop-Limit
• Attached Orders-Position
• Attached Orders-Price
• Limit Chase
• Limit Touch Chase
• Step Trailing Stop
• Step Trailing Stop Limit
• Triggered Step Trailing Stop
• Triggered Step Trailing Stop-Limit
• Limit If Touched
• Bid Ask Quantity Triggered Stop
• Triggered Limit
• Trade Volume Triggered Stop
• Stop With Bid Ask Triggering
• Stop With Last Triggering
• Limit If Touched Client Side
• Market If Touched Client Side
• Tiggered Stop
• Reference: Order Types

Trading Scale In and Scale Out functionality.

• Reference: Attached Orders - Scaling In
• Reference: Attached Orders - Scaling Out

Create Automated Trading Systems based on your own custom criteria using Spreadsheets or the Advanced 
Custom Study Interface and Language. Spreadsheets provide a rapid and simple means of creating an 
automated trading system.

• Reference: Spreadsheet Systems, Alerts and Automated Trading
• Reference: Automated Trading from an Advanced Custom Study

Advanced and complete Trade Simulation. Trade simulation can be used during chart replays or with live market 
data. All of the Sierra Chart trading functionality works in the Trade Simulation Mode

• Reference: Trade Simulation
Complete Trade Activity logging through the Trade >> Trade Activity Log. This window provides the ability to 
generate Trade Statistics with various performance related fields, a Trades list, and other performance reports for 
any period of time and based on other filters.

• Reference: Trade Activity Log
High speed back-testing with detailed trade reporting. Tick by tick back testing is supported.
Support for multiple trade accounts if the connected Trading service supports multiple trading accounts on the 
logged in username. All of the available trade accounts are automatically discovered on the logged in trading 
account username and can be easily selected from a drop-down list through the Trade Window on a chart or Trade 
DOM.
For supported Trading services that provide OCO (order cancels order) and/or bracket order functionality on the 
server side, Sierra Chart uses this server side functionality for the greatest safety for OCO and bracket orders.
When you are trading the foreign exchange markets on Sierra Chart you have a trading environment which is 
more powerful than typically what is offered in Forex trading platforms. Easily visualize where you want to enter 
an order in relation to the current price and the historical prices by using the Trade DOM or Chart DOM. There is 
a full view of the depth of market. There is a single Position for every Forex pair. There is no need to be 
concerned with all of the smaller trades which make up the larger Position. When you want to flatten the Position 
or reverse, it is a simple one step procedure. Chart based trading is easy, straightforward, and flexible and provides 
all of the capabilities needed for advanced trading.
Many more Features. This Features page only provides a general overview of the functionality available.
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Complete and Advanced Trading Functionality: Enter orders, view orders, manage orders, and view positions 
from a Trade Window, Chart, Chart DOM or standalone Trade DOM. Advanced Trading from the charts.

• Reference: Overview of Trading
Advanced and highly configurable Trading DOM providing complete trading functionality. The order columns 
support entry of Limit, Stop, Stop-Limit, and Market if Touched orders. All other Order Types can be entered 
through the attached Trade Window or through the right-click Trade menu. The Trading DOM is fully 
configurable. You can set the colors, what columns to display and their order. 

• Reference: Trading DOM
• Reference: Customize Chart/Trade DOM Columns

Image

The Chart and Trade DOM/Order Entry Ladder can contain configurable market data columns. These columns 
include Bid and Ask Market Depth, Last Trade Size, Cumulative Last Trade Size, Profit and Loss, Recent 
Bid Volume, Recent Ask Volume, Current Traded Bid Volume, Current Traded Ask Volume, Current 
Traded Total Volume, Market Depth Bid/ Ask Pulling and Stacking. These market data columns can also be 
displayed independently of the order entry columns on either the Chart or Trading DOM. You can set the colors, 
what columns to display and their order. 

• Reference: Customize Chart/Trade DOM Columns
Advanced chart based trading interface (Chart DOM) which is a fully functional Trading DOM on the charts that 
functions just like a traditional trading DOM with optional market depth and other market data columns display. It 
supports entry of Limit, Stop, Stop-Limit, and Market if Touched orders. The Chart DOM is fully configurable. 
You can set the colors, what market data columns to display and the column order.

• Reference: Chart Trading
• Reference: Customize Chart/Trade DOM Columns

Advanced chart based trading interface for trading directly from the charts. Enter orders, modify orders, cancel 
orders and view Orders and Position in relation to the chart bars.

• Reference: Chart Trading
Advanced Trade strategies including: Targets, Stops, numerous types of Trailing Stops, and Move to Breakeven 
Stops, all fully managed with OCO functionality and automatic quantity management (Advanced Trade 
Management). Targets and Stops can be automatically entered when submitting the parent order or after. 

• Reference: Attached Orders Feature
Order types supported:

• Market
• Limit
• Stop
• Stop-Limit
• OCO Limit and Stop
• OCO Limit and Stop-Limit
• Market if Touched
• Trailing Stop
• Trailing Stop-Limit
• Triggered Trailing Stop
• Triggered Trailing Stop-Limit
• Move to Breakeven Stops
• OCO Buy Stop Sell Stop
• OCO Buy Limit Sell Limit
• OCO Buy Stop-Limit Sell Stop-Limit
• Attached Orders-Position
• Attached Orders-Price
• Limit Chase
• Limit Touch Chase
• Step Trailing Stop
• Step Trailing Stop Limit
• Triggered Step Trailing Stop
• Triggered Step Trailing Stop-Limit
• Limit If Touched
• Bid Ask Quantity Triggered Stop
• Triggered Limit
• Trade Volume Triggered Stop
• Stop With Bid Ask Triggering
• Stop With Last Triggering
• Limit If Touched Client Side
• Market If Touched Client Side
• Tiggered Stop
• Reference: Order Types

Trading Scale In and Scale Out functionality.

• Reference: Attached Orders - Scaling In
• Reference: Attached Orders - Scaling Out

Create Automated Trading Systems based on your own custom criteria using Spreadsheets or the Advanced 
Custom Study Interface and Language. Spreadsheets provide a rapid and simple means of creating an 
automated trading system.

• Reference: Spreadsheet Systems, Alerts and Automated Trading
• Reference: Automated Trading from an Advanced Custom Study

Advanced and complete Trade Simulation. Trade simulation can be used during chart replays or with live market 
data. All of the Sierra Chart trading functionality works in the Trade Simulation Mode

• Reference: Trade Simulation
Complete Trade Activity logging through the Trade >> Trade Activity Log. This window provides the ability to 
generate Trade Statistics with various performance related fields, a Trades list, and other performance reports for 
any period of time and based on other filters.

• Reference: Trade Activity Log
High speed back-testing with detailed trade reporting. Tick by tick back testing is supported.
Support for multiple trade accounts if the connected Trading service supports multiple trading accounts on the 
logged in username. All of the available trade accounts are automatically discovered on the logged in trading 
account username and can be easily selected from a drop-down list through the Trade Window on a chart or Trade 
DOM.
For supported Trading services that provide OCO (order cancels order) and/or bracket order functionality on the 
server side, Sierra Chart uses this server side functionality for the greatest safety for OCO and bracket orders.
When you are trading the foreign exchange markets on Sierra Chart you have a trading environment which is 
more powerful than typically what is offered in Forex trading platforms. Easily visualize where you want to enter 
an order in relation to the current price and the historical prices by using the Trade DOM or Chart DOM. There is 
a full view of the depth of market. There is a single Position for every Forex pair. There is no need to be 
concerned with all of the smaller trades which make up the larger Position. When you want to flatten the Position 
or reverse, it is a simple one step procedure. Chart based trading is easy, straightforward, and flexible and provides 
all of the capabilities needed for advanced trading.
Many more Features. This Features page only provides a general overview of the functionality available.
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Complete and Advanced Trading Functionality: Enter orders, view orders, manage orders, and view positions 
from a Trade Window, Chart, Chart DOM or standalone Trade DOM. Advanced Trading from the charts.

• Reference: Overview of Trading
Advanced and highly configurable Trading DOM providing complete trading functionality. The order columns 
support entry of Limit, Stop, Stop-Limit, and Market if Touched orders. All other Order Types can be entered 
through the attached Trade Window or through the right-click Trade menu. The Trading DOM is fully 
configurable. You can set the colors, what columns to display and their order. 

• Reference: Trading DOM
• Reference: Customize Chart/Trade DOM Columns

Image

The Chart and Trade DOM/Order Entry Ladder can contain configurable market data columns. These columns 
include Bid and Ask Market Depth, Last Trade Size, Cumulative Last Trade Size, Profit and Loss, Recent 
Bid Volume, Recent Ask Volume, Current Traded Bid Volume, Current Traded Ask Volume, Current 
Traded Total Volume, Market Depth Bid/ Ask Pulling and Stacking. These market data columns can also be 
displayed independently of the order entry columns on either the Chart or Trading DOM. You can set the colors, 
what columns to display and their order. 

• Reference: Customize Chart/Trade DOM Columns
Advanced chart based trading interface (Chart DOM) which is a fully functional Trading DOM on the charts that 
functions just like a traditional trading DOM with optional market depth and other market data columns display. It 
supports entry of Limit, Stop, Stop-Limit, and Market if Touched orders. The Chart DOM is fully configurable. 
You can set the colors, what market data columns to display and the column order.

• Reference: Chart Trading
• Reference: Customize Chart/Trade DOM Columns

Advanced chart based trading interface for trading directly from the charts. Enter orders, modify orders, cancel 
orders and view Orders and Position in relation to the chart bars.

• Reference: Chart Trading
Advanced Trade strategies including: Targets, Stops, numerous types of Trailing Stops, and Move to Breakeven 
Stops, all fully managed with OCO functionality and automatic quantity management (Advanced Trade 
Management). Targets and Stops can be automatically entered when submitting the parent order or after. 

• Reference: Attached Orders Feature
Order types supported:

• Market
• Limit
• Stop
• Stop-Limit
• OCO Limit and Stop
• OCO Limit and Stop-Limit
• Market if Touched
• Trailing Stop
• Trailing Stop-Limit
• Triggered Trailing Stop
• Triggered Trailing Stop-Limit
• Move to Breakeven Stops
• OCO Buy Stop Sell Stop
• OCO Buy Limit Sell Limit
• OCO Buy Stop-Limit Sell Stop-Limit
• Attached Orders-Position
• Attached Orders-Price
• Limit Chase
• Limit Touch Chase
• Step Trailing Stop
• Step Trailing Stop Limit
• Triggered Step Trailing Stop
• Triggered Step Trailing Stop-Limit
• Limit If Touched
• Bid Ask Quantity Triggered Stop
• Triggered Limit
• Trade Volume Triggered Stop
• Stop With Bid Ask Triggering
• Stop With Last Triggering
• Limit If Touched Client Side
• Market If Touched Client Side
• Tiggered Stop
• Reference: Order Types

Trading Scale In and Scale Out functionality.

• Reference: Attached Orders - Scaling In
• Reference: Attached Orders - Scaling Out

Create Automated Trading Systems based on your own custom criteria using Spreadsheets or the Advanced 
Custom Study Interface and Language. Spreadsheets provide a rapid and simple means of creating an 
automated trading system.

• Reference: Spreadsheet Systems, Alerts and Automated Trading
• Reference: Automated Trading from an Advanced Custom Study

Advanced and complete Trade Simulation. Trade simulation can be used during chart replays or with live market 
data. All of the Sierra Chart trading functionality works in the Trade Simulation Mode

• Reference: Trade Simulation
Complete Trade Activity logging through the Trade >> Trade Activity Log. This window provides the ability to 
generate Trade Statistics with various performance related fields, a Trades list, and other performance reports for 
any period of time and based on other filters.

• Reference: Trade Activity Log
High speed back-testing with detailed trade reporting. Tick by tick back testing is supported.
Support for multiple trade accounts if the connected Trading service supports multiple trading accounts on the 
logged in username. All of the available trade accounts are automatically discovered on the logged in trading 
account username and can be easily selected from a drop-down list through the Trade Window on a chart or Trade 
DOM.
For supported Trading services that provide OCO (order cancels order) and/or bracket order functionality on the 
server side, Sierra Chart uses this server side functionality for the greatest safety for OCO and bracket orders.
When you are trading the foreign exchange markets on Sierra Chart you have a trading environment which is 
more powerful than typically what is offered in Forex trading platforms. Easily visualize where you want to enter 
an order in relation to the current price and the historical prices by using the Trade DOM or Chart DOM. There is 
a full view of the depth of market. There is a single Position for every Forex pair. There is no need to be 
concerned with all of the smaller trades which make up the larger Position. When you want to flatten the Position 
or reverse, it is a simple one step procedure. Chart based trading is easy, straightforward, and flexible and provides 
all of the capabilities needed for advanced trading.
Many more Features. This Features page only provides a general overview of the functionality available.

Studies And Indicators

[Link] - [Top]
Over 400 fully customizable technical studies and indicators. For the current list of available studies and 
indicators go to Analysis >> Studies within Sierra Chart. Sierra Chart offers an Advanced Custom Study 
Interface and Language. This allows us or users to add studies very rapidly. 

There is also a large library of custom studies developed by other users that you can use.

• Reference: Technical Studies Reference
• Reference: Advanced Custom Study Interface and Language (ACSIL)

Each study has inputs to modify the variables of the study. Various Draw Styles are available and can be 
customized for each subgraph of a study. Draw Styles include transparent styles as well.

• Reference: Chart Studies - Adding Studies To a Chart
• Reference: Study Subgraph Draw Styles

Specify simple or advanced Alert Conditions on studies and the main price chart for continuous monitoring and 
scanning across a list of symbols. Alerts can play a sound, are logged, are displayed on the chart, and an email 
message can optionally be sent. Alert conditions can reference multiple studies on the chart and are specified 
using very flexible and powerful Excel type formulas. You have access to all of the available Excel operators and 
functions.

• Reference: Alert Condition and Scanning
Color or paint bars based on any condition formula using the Color Bar Based on Alert Condition study. The 
condition formula can reference multiple studies on the chart. This condition formula is specified using the same 
Simple Alert formula you use for Alerts. There is also the Color Background Based on Alert Condition study 
that will color the background of the bars where your condition formula is true.

• Reference: Technical Studies Reference - Color Bar Studies
Create your own custom studies, indicators, trading systems, and other analysis methods using the built-in Excel/
Calc compatible Spreadsheets or use the powerful Sierra Chart Advanced Custom Study Interface and Language.

• Reference: Overview of Spreadsheet Studies
• Reference: Advanced Custom Study Interface and Language

Take advantage of custom indicators and trading systems developed by other users or third-party developers.
Receive e-mail notifications for any condition in Sierra Chart that plays an alert sound. This includes: Spreadsheet 
alerts, study alerts, trading conditions that play alerts, Chart Drawing alerts and Advanced Custom Studies that 
play alert sounds.

• Reference: General Settings Window - Alert Sound Settings
Point and Figure, Three Line Break, Kagi, Heikin Ashi chart types supported. Point and Figure charts support the 
traditional X-O bars and the more practical Open High Low Close bars for a more detailed view.
Volume by Price study for detailed volume analysis at each price level across any timeframe. Numerous and 
customizable time frames are supported. Sierra Chart maintains detailed Volume at Price data based upon the 
underlying data in the chart data file for the symbol when using the Volume by Price, Volume Value Area 
Lines, and TPO Profile Chart studies. This provides for 100% accurate and stable volume analysis across any 
timeframe per bar when using any of these studies.

• Reference: Volume by Price
• Reference: Volume Value Area Lines

Overlay multiple price graphs into a single chart.

• Reference: Technical Studies Reference - Overlay (Bar or Single Line)
Base a study on another study with the Based On setting for studies. This provides a simple method to create 
studies based on other studies. For example, you can apply Bollinger Bands to a Stochastic.

• Reference: Chart Studies - Technical Study Settings Window
Display graphs in the chart for Volume, Open Interest, and Number of Trades per Bar.
Spread and comparison charting.

• Reference: Technical Studies Reference - Difference Study - Bar or Single Line
Add any number of studies to a chart. You can set the region to display a study in.

• Reference: Chart Studies - Adding Studies to a Chart
Save a configured collection of studies and apply them to a chart with one step.

• Reference: Chart Studies - Study Collections
Built-in Excel and Calc compatible Spreadsheets for containing continuously updating quotes, for creating custom 
studies, alerts and trading systems, or for general Spreadsheet use. Most Excel functions are supported. Supports 
simple and advanced formulas, and cell formatting.

• Reference: Working with Spreadsheets
A Variable Period Pivot Points study which calculates Pivot Points anywhere from 1 minute to 1 Year on any 
chart bar type.

• Reference: Variable Period Pivot Points
Overlay Studies or primary price graphs from different timeframes or symbols onto a single chart. There is no 
limit to the number of overlays. For example, you can overlay 10 minute price bars on a 1 minute chart. Or you 
can overlay a Moving Average-Simple study from a 10 minute chart onto a 1 minute chart or do the reverse and 
overlay the moving average from a 1 minute chart onto a 10 minute chart. There is no limit to the possibilities. 
More information.
Market Depth data display on charts. This includes the DOM Graph. And Market Depth studies: Market Depth 
Historical Graph study and Bid & Ask Depth Bars study which provides an indication of bid versus ask depth. 
Custom studies also have complete access to current and historical market depth data. 

• Reference: Market Graph Historical Graph
• Reference: Bid & Ask Depth Bars
• Reference: Depth of Market Graph

The Study Summary window provides a table view of the Study Subgraphs of studies in the charts in the open 
Chartbooks. The full set of Quote Board fields is supported as well in the same window. This functionality 
provides a radar screen type of view.

• Reference: Study Summary Window
Many more Features. This Features page only provides a general overview of the functionality available.
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Over 400 fully customizable technical studies and indicators. For the current list of available studies and 
indicators go to Analysis >> Studies within Sierra Chart. Sierra Chart offers an Advanced Custom Study 
Interface and Language. This allows us or users to add studies very rapidly. 

There is also a large library of custom studies developed by other users that you can use.

• Reference: Technical Studies Reference
• Reference: Advanced Custom Study Interface and Language (ACSIL)

Each study has inputs to modify the variables of the study. Various Draw Styles are available and can be 
customized for each subgraph of a study. Draw Styles include transparent styles as well.

• Reference: Chart Studies - Adding Studies To a Chart
• Reference: Study Subgraph Draw Styles

Specify simple or advanced Alert Conditions on studies and the main price chart for continuous monitoring and 
scanning across a list of symbols. Alerts can play a sound, are logged, are displayed on the chart, and an email 
message can optionally be sent. Alert conditions can reference multiple studies on the chart and are specified 
using very flexible and powerful Excel type formulas. You have access to all of the available Excel operators and 
functions.

• Reference: Alert Condition and Scanning
Color or paint bars based on any condition formula using the Color Bar Based on Alert Condition study. The 
condition formula can reference multiple studies on the chart. This condition formula is specified using the same 
Simple Alert formula you use for Alerts. There is also the Color Background Based on Alert Condition study 
that will color the background of the bars where your condition formula is true.

• Reference: Technical Studies Reference - Color Bar Studies
Create your own custom studies, indicators, trading systems, and other analysis methods using the built-in Excel/
Calc compatible Spreadsheets or use the powerful Sierra Chart Advanced Custom Study Interface and Language.

• Reference: Overview of Spreadsheet Studies
• Reference: Advanced Custom Study Interface and Language

Take advantage of custom indicators and trading systems developed by other users or third-party developers.
Receive e-mail notifications for any condition in Sierra Chart that plays an alert sound. This includes: Spreadsheet 
alerts, study alerts, trading conditions that play alerts, Chart Drawing alerts and Advanced Custom Studies that 
play alert sounds.

• Reference: General Settings Window - Alert Sound Settings
Point and Figure, Three Line Break, Kagi, Heikin Ashi chart types supported. Point and Figure charts support the 
traditional X-O bars and the more practical Open High Low Close bars for a more detailed view.
Volume by Price study for detailed volume analysis at each price level across any timeframe. Numerous and 
customizable time frames are supported. Sierra Chart maintains detailed Volume at Price data based upon the 
underlying data in the chart data file for the symbol when using the Volume by Price, Volume Value Area 
Lines, and TPO Profile Chart studies. This provides for 100% accurate and stable volume analysis across any 
timeframe per bar when using any of these studies.

• Reference: Volume by Price
• Reference: Volume Value Area Lines

Overlay multiple price graphs into a single chart.

• Reference: Technical Studies Reference - Overlay (Bar or Single Line)
Base a study on another study with the Based On setting for studies. This provides a simple method to create 
studies based on other studies. For example, you can apply Bollinger Bands to a Stochastic.

• Reference: Chart Studies - Technical Study Settings Window
Display graphs in the chart for Volume, Open Interest, and Number of Trades per Bar.
Spread and comparison charting.

• Reference: Technical Studies Reference - Difference Study - Bar or Single Line
Add any number of studies to a chart. You can set the region to display a study in.

• Reference: Chart Studies - Adding Studies to a Chart
Save a configured collection of studies and apply them to a chart with one step.

• Reference: Chart Studies - Study Collections
Built-in Excel and Calc compatible Spreadsheets for containing continuously updating quotes, for creating custom 
studies, alerts and trading systems, or for general Spreadsheet use. Most Excel functions are supported. Supports 
simple and advanced formulas, and cell formatting.

• Reference: Working with Spreadsheets
A Variable Period Pivot Points study which calculates Pivot Points anywhere from 1 minute to 1 Year on any 
chart bar type.

• Reference: Variable Period Pivot Points
Overlay Studies or primary price graphs from different timeframes or symbols onto a single chart. There is no 
limit to the number of overlays. For example, you can overlay 10 minute price bars on a 1 minute chart. Or you 
can overlay a Moving Average-Simple study from a 10 minute chart onto a 1 minute chart or do the reverse and 
overlay the moving average from a 1 minute chart onto a 10 minute chart. There is no limit to the possibilities. 
More information.
Market Depth data display on charts. This includes the DOM Graph. And Market Depth studies: Market Depth 
Historical Graph study and Bid & Ask Depth Bars study which provides an indication of bid versus ask depth. 
Custom studies also have complete access to current and historical market depth data. 

• Reference: Market Graph Historical Graph
• Reference: Bid & Ask Depth Bars
• Reference: Depth of Market Graph

The Study Summary window provides a table view of the Study Subgraphs of studies in the charts in the open 
Chartbooks. The full set of Quote Board fields is supported as well in the same window. This functionality 
provides a radar screen type of view.

• Reference: Study Summary Window
Many more Features. This Features page only provides a general overview of the functionality available.
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Over 400 fully customizable technical studies and indicators. For the current list of available studies and 
indicators go to Analysis >> Studies within Sierra Chart. Sierra Chart offers an Advanced Custom Study 
Interface and Language. This allows us or users to add studies very rapidly. 

There is also a large library of custom studies developed by other users that you can use.

• Reference: Technical Studies Reference
• Reference: Advanced Custom Study Interface and Language (ACSIL)

Each study has inputs to modify the variables of the study. Various Draw Styles are available and can be 
customized for each subgraph of a study. Draw Styles include transparent styles as well.

• Reference: Chart Studies - Adding Studies To a Chart
• Reference: Study Subgraph Draw Styles

Specify simple or advanced Alert Conditions on studies and the main price chart for continuous monitoring and 
scanning across a list of symbols. Alerts can play a sound, are logged, are displayed on the chart, and an email 
message can optionally be sent. Alert conditions can reference multiple studies on the chart and are specified 
using very flexible and powerful Excel type formulas. You have access to all of the available Excel operators and 
functions.

• Reference: Alert Condition and Scanning
Color or paint bars based on any condition formula using the Color Bar Based on Alert Condition study. The 
condition formula can reference multiple studies on the chart. This condition formula is specified using the same 
Simple Alert formula you use for Alerts. There is also the Color Background Based on Alert Condition study 
that will color the background of the bars where your condition formula is true.

• Reference: Technical Studies Reference - Color Bar Studies
Create your own custom studies, indicators, trading systems, and other analysis methods using the built-in Excel/
Calc compatible Spreadsheets or use the powerful Sierra Chart Advanced Custom Study Interface and Language.

• Reference: Overview of Spreadsheet Studies
• Reference: Advanced Custom Study Interface and Language

Take advantage of custom indicators and trading systems developed by other users or third-party developers.
Receive e-mail notifications for any condition in Sierra Chart that plays an alert sound. This includes: Spreadsheet 
alerts, study alerts, trading conditions that play alerts, Chart Drawing alerts and Advanced Custom Studies that 
play alert sounds.

• Reference: General Settings Window - Alert Sound Settings
Point and Figure, Three Line Break, Kagi, Heikin Ashi chart types supported. Point and Figure charts support the 
traditional X-O bars and the more practical Open High Low Close bars for a more detailed view.
Volume by Price study for detailed volume analysis at each price level across any timeframe. Numerous and 
customizable time frames are supported. Sierra Chart maintains detailed Volume at Price data based upon the 
underlying data in the chart data file for the symbol when using the Volume by Price, Volume Value Area 
Lines, and TPO Profile Chart studies. This provides for 100% accurate and stable volume analysis across any 
timeframe per bar when using any of these studies.

• Reference: Volume by Price
• Reference: Volume Value Area Lines

Overlay multiple price graphs into a single chart.

• Reference: Technical Studies Reference - Overlay (Bar or Single Line)
Base a study on another study with the Based On setting for studies. This provides a simple method to create 
studies based on other studies. For example, you can apply Bollinger Bands to a Stochastic.

• Reference: Chart Studies - Technical Study Settings Window
Display graphs in the chart for Volume, Open Interest, and Number of Trades per Bar.
Spread and comparison charting.

• Reference: Technical Studies Reference - Difference Study - Bar or Single Line
Add any number of studies to a chart. You can set the region to display a study in.

• Reference: Chart Studies - Adding Studies to a Chart
Save a configured collection of studies and apply them to a chart with one step.

• Reference: Chart Studies - Study Collections
Built-in Excel and Calc compatible Spreadsheets for containing continuously updating quotes, for creating custom 
studies, alerts and trading systems, or for general Spreadsheet use. Most Excel functions are supported. Supports 
simple and advanced formulas, and cell formatting.

• Reference: Working with Spreadsheets
A Variable Period Pivot Points study which calculates Pivot Points anywhere from 1 minute to 1 Year on any 
chart bar type.

• Reference: Variable Period Pivot Points
Overlay Studies or primary price graphs from different timeframes or symbols onto a single chart. There is no 
limit to the number of overlays. For example, you can overlay 10 minute price bars on a 1 minute chart. Or you 
can overlay a Moving Average-Simple study from a 10 minute chart onto a 1 minute chart or do the reverse and 
overlay the moving average from a 1 minute chart onto a 10 minute chart. There is no limit to the possibilities. 
More information.
Market Depth data display on charts. This includes the DOM Graph. And Market Depth studies: Market Depth 
Historical Graph study and Bid & Ask Depth Bars study which provides an indication of bid versus ask depth. 
Custom studies also have complete access to current and historical market depth data. 

• Reference: Market Graph Historical Graph
• Reference: Bid & Ask Depth Bars
• Reference: Depth of Market Graph

The Study Summary window provides a table view of the Study Subgraphs of studies in the charts in the open 
Chartbooks. The full set of Quote Board fields is supported as well in the same window. This functionality 
provides a radar screen type of view.

• Reference: Study Summary Window
Many more Features. This Features page only provides a general overview of the functionality available.

Drawing Tools

[Link] - [Top]
Complete set of Chart Drawing Tools and functionality. Tools include:

• Pointer 
• Chart Values/Crosshair

◦ Global Cursor
◦ Symbol Cursor

• Adjust Regions
• Hand
• Zoom In / Cancel Zoom In
• Line, Ray, Extended Line
• Chart Calculator 
• Price Retracement (2 point) | Price Expansion (2 point) | Price Projection (3 point) Tools
• Vertical Line | Horizontal Line | Horizontal Ray
• Horizontal Level 
• Parallel Lines 
• Parallel Rays 
• Linear Regression with Channel
• Raff Regression Channel 
• Time Expansion 
• Time Projection 
• Fibonacci Fan / Percentage Fan / Speed Resistance Lines
• Gann Fan
• Type Text | Stationary Text
• Pitchfork (Median Line Tool) | Pitchfork - Schiff Median | Pitchfork - Modified Schiff
• Rectangle | Extending Rectangle | Ellipse
• Gann Grid
• Arrow
• Marker 
• Draw Volume Profile
• Zig-Zag
• Cycle
• Reward/Risk
• Swing Marker 
• Date Marker 
• OHLC Ray 
• Control Bar Text Drawing Buttons
• Reference: Chart Drawing Tools

Chart Drawing Modification Functions include: 

• Chart Drawing Properties
• Chart Drawing Alerts
• Move Drawing
• Copy and Move Drawing
• Adjust Drawing
• Copy and Adjust Drawing
• Make Line Parallel
• Snap to High/Low and Snap Side to High/Low
• Modify Text
• Erasing Chart Drawings
• Quickly Changing Colors / Line Style / Line Width
• Hide Drawing
• Reference: Chart Drawing Modification Functions

All Drawing Tools can be fully customized. Each drawing tool has 8 custom configurations which can be selected 
through the menu, the Control Bar buttons or keyboard shortcuts. These apply a preconfigured configuration to a 
Drawing Tool to be used.

• Reference: Tools - Drawing Tool Configuration
• Reference: Tools - Using Multiple Drawing Tool Configurations

Ability to Undo and Redo Chart Drawings drawn with a Tool.

• Reference: Tools - Undoing and Redoing Chart Drawing Operations
Set an Alert Condition on most Chart Drawings drawn with Tools (Lines, Rays, Horizontal/Vertical Lines, ...). 
When the Alert Condition becomes TRUE, a text and audible alert is given. An email, SMS, Twitter notice can 
also be sent indicating the particular alert. 

• Reference: Tools - Chart Drawing Alerts
True support for Chart Drawings on a Logarithmic scale. These drawings are drawn bar to bar and will fit the 
prices precisely and correspond with their location as if the scaling was set to Linear. You are able to select any 
point along the Chart Drawing with your Pointer and right click it any point on the Chart Drawing to bring up a 
menu specific to that particular Chart Drawing. 
Many more Features. This Features page only provides a general overview of the functionality available.
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Complete set of Chart Drawing Tools and functionality. Tools include:

• Pointer 
• Chart Values/Crosshair

◦ Global Cursor
◦ Symbol Cursor

• Adjust Regions
• Hand
• Zoom In / Cancel Zoom In
• Line, Ray, Extended Line
• Chart Calculator 
• Price Retracement (2 point) | Price Expansion (2 point) | Price Projection (3 point) Tools
• Vertical Line | Horizontal Line | Horizontal Ray
• Horizontal Level 
• Parallel Lines 
• Parallel Rays 
• Linear Regression with Channel
• Raff Regression Channel 
• Time Expansion 
• Time Projection 
• Fibonacci Fan / Percentage Fan / Speed Resistance Lines
• Gann Fan
• Type Text | Stationary Text
• Pitchfork (Median Line Tool) | Pitchfork - Schiff Median | Pitchfork - Modified Schiff
• Rectangle | Extending Rectangle | Ellipse
• Gann Grid
• Arrow
• Marker 
• Draw Volume Profile
• Zig-Zag
• Cycle
• Reward/Risk
• Swing Marker 
• Date Marker 
• OHLC Ray 
• Control Bar Text Drawing Buttons
• Reference: Chart Drawing Tools

Chart Drawing Modification Functions include: 

• Chart Drawing Properties
• Chart Drawing Alerts
• Move Drawing
• Copy and Move Drawing
• Adjust Drawing
• Copy and Adjust Drawing
• Make Line Parallel
• Snap to High/Low and Snap Side to High/Low
• Modify Text
• Erasing Chart Drawings
• Quickly Changing Colors / Line Style / Line Width
• Hide Drawing
• Reference: Chart Drawing Modification Functions

All Drawing Tools can be fully customized. Each drawing tool has 8 custom configurations which can be selected 
through the menu, the Control Bar buttons or keyboard shortcuts. These apply a preconfigured configuration to a 
Drawing Tool to be used.

• Reference: Tools - Drawing Tool Configuration
• Reference: Tools - Using Multiple Drawing Tool Configurations

Ability to Undo and Redo Chart Drawings drawn with a Tool.

• Reference: Tools - Undoing and Redoing Chart Drawing Operations
Set an Alert Condition on most Chart Drawings drawn with Tools (Lines, Rays, Horizontal/Vertical Lines, ...). 
When the Alert Condition becomes TRUE, a text and audible alert is given. An email, SMS, Twitter notice can 
also be sent indicating the particular alert. 

• Reference: Tools - Chart Drawing Alerts
True support for Chart Drawings on a Logarithmic scale. These drawings are drawn bar to bar and will fit the 
prices precisely and correspond with their location as if the scaling was set to Linear. You are able to select any 
point along the Chart Drawing with your Pointer and right click it any point on the Chart Drawing to bring up a 
menu specific to that particular Chart Drawing. 
Many more Features. This Features page only provides a general overview of the functionality available.

Performance

[Link] - [Top]
Solid professional quality software. Designed for efficiency and ease-of-use. It has a straightforward and well-
designed interface that can handle the most demanding applications. It is developed by an experienced and 
competent development team that stays on top of development. It has been proven and trusted by investors/
traders/clearing firms for more than a decade.
Automatically reconnects to the Data and Trading servers if there is a lost connection.
CPU multi-core support for increased performance with historical data downloading, Chartbook loading, 
streaming market data processing, Intraday chart data file and market depth data file writing, network input and 
output, and Trade Activity Log records storage and retrieval. A CPU core can run one or two program threads at 
the same time. It will run two threads if it supports hyperthreading. A thread is a unit of execution within Sierra 
Chart. 

When Intraday data downloading is being done, this is performed on a separate thread. When Daily or Intraday 
chart data is being loaded in a chart, it runs on a separate thread. For some of the supported Data and Trading 
services, market data feed processing is performed on a separate thread and is an ongoing task when connected to 
the data feed. 

Intraday chart data file writing and market depth data file writing is done on a separate thread and is an ongoing 
task when connected to the data feed. The primary processing of each instance of Sierra Chart, also runs on a 
separate thread. Therefore, it is advantageous to have a minimum of a 6 core system when using Sierra Chart. 

Multiple instances of Sierra Chart can be run to distribute processing load.

• Reference: Using DTC Server for Data and Trading in Another Sierra Chart Instance
Complete and detailed online and up to date documentation with numerous images.

• Reference: Table of Contents
Historical Intraday data is loaded from the local data file on a background thread for supersmooth and faster 
loading of data. This means the user interface is never busy during the loading process when opening an Historical 
chart or Intraday chart or Chartbook and this takes advantage of multiple CPU cores. Historical Intraday data 
downloaded from Data or Trading services that use the Sierra Chart server software/systems, is downloaded on a 
background thread also for faster and smooth performance.
Sierra Chart is a stand-alone software program for Windows operating systems. We are working to add native 
support for Mac OS and Linux. This is an ongoing task.
High quality and well engineered charting and trading software.
Sierra Chart is written entirely in C++ with a focus on high performance in all areas of the program. This language 
has proven itself to be very fast.

Sierra Chart does not use Java or .NET. Sierra Chart is high-performance code. All professional and serious 
applications where performance is critical, are developed in C++, the true development standard. 

.NET is a proprietary Microsoft technology that has high memory and performance overhead. Professional 
programmers use and trust C++. For example, consider web browsers, all the major web browsers are developed 
in C++. For the highest reliability and performance, a C++ based application is the only choice.

C++ gives a programmer the highest degree of control over the program code being written. It allows the code to 
be as fast and efficient and organized and clean as possible. It puts the programmer as close as possible to the 
operating system and the computer hardware. This is so long as external libraries are not being used or at least as 
little as possible which is the case with Sierra Chart.

Sierra Chart is a standalone high-performance program which you download and install and runs on your 
operating system (Windows, Linux or Mac OS). It has direct native integration to the operating system in the case 
of Windows. This gives you the highest degree of performance, stability and security possible. It is not web-based. 
Sierra Chart does not use the Windows registry in any way. 
Portable application. All program files, data files and configuration files are installed into the folder and sub-
folders where Sierra Chart is installed to. Very easy to uninstall or relocate. Sierra Chart can easily be installed to 
a removable drive. 

You can install unlimited copies of Sierra Chart to a system simply by installing each one into its own folder. 
There are no restrictions on the number of copies that can be run simultaneously on a system. 

By installing multiple copies of Sierra Chart on a system, you can work with multiple Data and Trading services 
or use multiple accounts with those services. Refer to Using Multiple Data and Trading Services at the Same 
Time. 
Multiple CPU processor/core support by running multiple copies of Sierra Chart at same time on a system. Each 
copy of Sierra Chart can share the data from other copies. One copy can act as a master, and the other as slaves. 
The most significant CPU load usually comes from charting, so slave copies can be dedicated for advanced 
charting purposes. Multiple back tests can be run by using multiple installed copies of Sierra Chart. You are able 
to install and use as many copies of Sierra Chart as you want on a system. Refer to Using Multiple Data and 
Trading Services at the Same Time. 
Widely known for its stable, open, and highly customizable design. Sierra Chart provides a wealth of 
functionality. All of which is stable and well engineered. Sierra Chart is developed by a team of highly 
experienced engineers with impeccable standards and who which continuously strive to design everything in the 
best possible way for the greatest stability and performance. 
No annoying pop-up windows which require acknowledgment. All messages from the program are organized into 
Log windows which do not interrupt the flow of user input. These log windows can be provided easily to Sierra 
Chart support for assistance without having to type or communicate the details of information or error messages 
because the Log windows contain the actual messages.
The user interface of Sierra Chart uses a straightforward, well-organized, consistent and stable design. We do not 
believe in major changes with the user interface in order to provide consistency and familiarity for users. This is 
unlike Microsoft which has made numerous disastrous and harmful mistakes with their continuous changing of the 
user interface of the Windows operating system and their other programs which have caused major problems, 
frustrations for users and have rendered existing Windows user interface related documentation out of date. The 
internal architecture of Sierra Chart is well organized, very well programmed, stable and designed for maximum 
performance always.
Fully touchscreen compatible. All interfaces of Sierra Chart can be interacted with completely with a touchscreen 
including manipulating Chart Drawings and orders on a Chart or Trading DOM Ladder.
All file operations in Sierra Chart or file operations which involve trading, are all handled on a separate thread and 
with temporary memory caches so the operating system/hardware file system does not cause any slow down to the 
main thread of Sierra Chart. The exception to this in some cases, but not all, is the writing of historical daily bar 
data which is a fast operation. And when using Data/Trading services which Sierra Chart obtains historical data 
from outside of the Sierra Chart historical Data services. This is why it is always important to use Sierra Chart 
provided Data services. 
Sierra Chart does not use any prebuilt components. We build everything from scratch including the spreadsheet 
functionality. The only libraries we use relate to compression and encryption and XML and JSON parsing. The 
XML and JSON parsers, are just header files. We have the source code for compression functionality and 
encryption functionality. These libraries are built specifically for Sierra Chart. Sierra Chart works directly with the 
Windows API and uses the most minimal set of functions from that API. 
Sierra Chart uses numerous market data servers in many geographical locations. Sierra Chart will have multiple 
connections for market data at any given time. This provides a high degree of redundancy and decentralization. 
Supports low bandwidth connections, like satellite connections, through data compression. Can configure real-
time data transmission interval. Proven connectivity on satellite connections including aircraft Wi-Fi.
Many more Features. This Features page only provides a general overview of the functionality available.
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Solid professional quality software. Designed for efficiency and ease-of-use. It has a straightforward and well-
designed interface that can handle the most demanding applications. It is developed by an experienced and 
competent development team that stays on top of development. It has been proven and trusted by investors/
traders/clearing firms for more than a decade.
Automatically reconnects to the Data and Trading servers if there is a lost connection.
CPU multi-core support for increased performance with historical data downloading, Chartbook loading, 
streaming market data processing, Intraday chart data file and market depth data file writing, network input and 
output, and Trade Activity Log records storage and retrieval. A CPU core can run one or two program threads at 
the same time. It will run two threads if it supports hyperthreading. A thread is a unit of execution within Sierra 
Chart. 

When Intraday data downloading is being done, this is performed on a separate thread. When Daily or Intraday 
chart data is being loaded in a chart, it runs on a separate thread. For some of the supported Data and Trading 
services, market data feed processing is performed on a separate thread and is an ongoing task when connected to 
the data feed. 

Intraday chart data file writing and market depth data file writing is done on a separate thread and is an ongoing 
task when connected to the data feed. The primary processing of each instance of Sierra Chart, also runs on a 
separate thread. Therefore, it is advantageous to have a minimum of a 6 core system when using Sierra Chart. 

Multiple instances of Sierra Chart can be run to distribute processing load.

• Reference: Using DTC Server for Data and Trading in Another Sierra Chart Instance
Complete and detailed online and up to date documentation with numerous images.

• Reference: Table of Contents
Historical Intraday data is loaded from the local data file on a background thread for supersmooth and faster 
loading of data. This means the user interface is never busy during the loading process when opening an Historical 
chart or Intraday chart or Chartbook and this takes advantage of multiple CPU cores. Historical Intraday data 
downloaded from Data or Trading services that use the Sierra Chart server software/systems, is downloaded on a 
background thread also for faster and smooth performance.
Sierra Chart is a stand-alone software program for Windows operating systems. We are working to add native 
support for Mac OS and Linux. This is an ongoing task.
High quality and well engineered charting and trading software.
Sierra Chart is written entirely in C++ with a focus on high performance in all areas of the program. This language 
has proven itself to be very fast.

Sierra Chart does not use Java or .NET. Sierra Chart is high-performance code. All professional and serious 
applications where performance is critical, are developed in C++, the true development standard. 

.NET is a proprietary Microsoft technology that has high memory and performance overhead. Professional 
programmers use and trust C++. For example, consider web browsers, all the major web browsers are developed 
in C++. For the highest reliability and performance, a C++ based application is the only choice.

C++ gives a programmer the highest degree of control over the program code being written. It allows the code to 
be as fast and efficient and organized and clean as possible. It puts the programmer as close as possible to the 
operating system and the computer hardware. This is so long as external libraries are not being used or at least as 
little as possible which is the case with Sierra Chart.

Sierra Chart is a standalone high-performance program which you download and install and runs on your 
operating system (Windows, Linux or Mac OS). It has direct native integration to the operating system in the case 
of Windows. This gives you the highest degree of performance, stability and security possible. It is not web-based. 
Sierra Chart does not use the Windows registry in any way. 
Portable application. All program files, data files and configuration files are installed into the folder and sub-
folders where Sierra Chart is installed to. Very easy to uninstall or relocate. Sierra Chart can easily be installed to 
a removable drive. 

You can install unlimited copies of Sierra Chart to a system simply by installing each one into its own folder. 
There are no restrictions on the number of copies that can be run simultaneously on a system. 

By installing multiple copies of Sierra Chart on a system, you can work with multiple Data and Trading services 
or use multiple accounts with those services. Refer to Using Multiple Data and Trading Services at the Same 
Time. 
Multiple CPU processor/core support by running multiple copies of Sierra Chart at same time on a system. Each 
copy of Sierra Chart can share the data from other copies. One copy can act as a master, and the other as slaves. 
The most significant CPU load usually comes from charting, so slave copies can be dedicated for advanced 
charting purposes. Multiple back tests can be run by using multiple installed copies of Sierra Chart. You are able 
to install and use as many copies of Sierra Chart as you want on a system. Refer to Using Multiple Data and 
Trading Services at the Same Time. 
Widely known for its stable, open, and highly customizable design. Sierra Chart provides a wealth of 
functionality. All of which is stable and well engineered. Sierra Chart is developed by a team of highly 
experienced engineers with impeccable standards and who which continuously strive to design everything in the 
best possible way for the greatest stability and performance. 
No annoying pop-up windows which require acknowledgment. All messages from the program are organized into 
Log windows which do not interrupt the flow of user input. These log windows can be provided easily to Sierra 
Chart support for assistance without having to type or communicate the details of information or error messages 
because the Log windows contain the actual messages.
The user interface of Sierra Chart uses a straightforward, well-organized, consistent and stable design. We do not 
believe in major changes with the user interface in order to provide consistency and familiarity for users. This is 
unlike Microsoft which has made numerous disastrous and harmful mistakes with their continuous changing of the 
user interface of the Windows operating system and their other programs which have caused major problems, 
frustrations for users and have rendered existing Windows user interface related documentation out of date. The 
internal architecture of Sierra Chart is well organized, very well programmed, stable and designed for maximum 
performance always.
Fully touchscreen compatible. All interfaces of Sierra Chart can be interacted with completely with a touchscreen 
including manipulating Chart Drawings and orders on a Chart or Trading DOM Ladder.
All file operations in Sierra Chart or file operations which involve trading, are all handled on a separate thread and 
with temporary memory caches so the operating system/hardware file system does not cause any slow down to the 
main thread of Sierra Chart. The exception to this in some cases, but not all, is the writing of historical daily bar 
data which is a fast operation. And when using Data/Trading services which Sierra Chart obtains historical data 
from outside of the Sierra Chart historical Data services. This is why it is always important to use Sierra Chart 
provided Data services. 
Sierra Chart does not use any prebuilt components. We build everything from scratch including the spreadsheet 
functionality. The only libraries we use relate to compression and encryption and XML and JSON parsing. The 
XML and JSON parsers, are just header files. We have the source code for compression functionality and 
encryption functionality. These libraries are built specifically for Sierra Chart. Sierra Chart works directly with the 
Windows API and uses the most minimal set of functions from that API. 
Sierra Chart uses numerous market data servers in many geographical locations. Sierra Chart will have multiple 
connections for market data at any given time. This provides a high degree of redundancy and decentralization. 
Supports low bandwidth connections, like satellite connections, through data compression. Can configure real-
time data transmission interval. Proven connectivity on satellite connections including aircraft Wi-Fi.
Many more Features. This Features page only provides a general overview of the functionality available.
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Solid professional quality software. Designed for efficiency and ease-of-use. It has a straightforward and well-
designed interface that can handle the most demanding applications. It is developed by an experienced and 
competent development team that stays on top of development. It has been proven and trusted by investors/
traders/clearing firms for more than a decade.
Automatically reconnects to the Data and Trading servers if there is a lost connection.
CPU multi-core support for increased performance with historical data downloading, Chartbook loading, 
streaming market data processing, Intraday chart data file and market depth data file writing, network input and 
output, and Trade Activity Log records storage and retrieval. A CPU core can run one or two program threads at 
the same time. It will run two threads if it supports hyperthreading. A thread is a unit of execution within Sierra 
Chart. 

When Intraday data downloading is being done, this is performed on a separate thread. When Daily or Intraday 
chart data is being loaded in a chart, it runs on a separate thread. For some of the supported Data and Trading 
services, market data feed processing is performed on a separate thread and is an ongoing task when connected to 
the data feed. 

Intraday chart data file writing and market depth data file writing is done on a separate thread and is an ongoing 
task when connected to the data feed. The primary processing of each instance of Sierra Chart, also runs on a 
separate thread. Therefore, it is advantageous to have a minimum of a 6 core system when using Sierra Chart. 

Multiple instances of Sierra Chart can be run to distribute processing load.

• Reference: Using DTC Server for Data and Trading in Another Sierra Chart Instance
Complete and detailed online and up to date documentation with numerous images.

• Reference: Table of Contents
Historical Intraday data is loaded from the local data file on a background thread for supersmooth and faster 
loading of data. This means the user interface is never busy during the loading process when opening an Historical 
chart or Intraday chart or Chartbook and this takes advantage of multiple CPU cores. Historical Intraday data 
downloaded from Data or Trading services that use the Sierra Chart server software/systems, is downloaded on a 
background thread also for faster and smooth performance.
Sierra Chart is a stand-alone software program for Windows operating systems. We are working to add native 
support for Mac OS and Linux. This is an ongoing task.
High quality and well engineered charting and trading software.
Sierra Chart is written entirely in C++ with a focus on high performance in all areas of the program. This language 
has proven itself to be very fast.

Sierra Chart does not use Java or .NET. Sierra Chart is high-performance code. All professional and serious 
applications where performance is critical, are developed in C++, the true development standard. 

.NET is a proprietary Microsoft technology that has high memory and performance overhead. Professional 
programmers use and trust C++. For example, consider web browsers, all the major web browsers are developed 
in C++. For the highest reliability and performance, a C++ based application is the only choice.

C++ gives a programmer the highest degree of control over the program code being written. It allows the code to 
be as fast and efficient and organized and clean as possible. It puts the programmer as close as possible to the 
operating system and the computer hardware. This is so long as external libraries are not being used or at least as 
little as possible which is the case with Sierra Chart.

Sierra Chart is a standalone high-performance program which you download and install and runs on your 
operating system (Windows, Linux or Mac OS). It has direct native integration to the operating system in the case 
of Windows. This gives you the highest degree of performance, stability and security possible. It is not web-based. 
Sierra Chart does not use the Windows registry in any way. 
Portable application. All program files, data files and configuration files are installed into the folder and sub-
folders where Sierra Chart is installed to. Very easy to uninstall or relocate. Sierra Chart can easily be installed to 
a removable drive. 

You can install unlimited copies of Sierra Chart to a system simply by installing each one into its own folder. 
There are no restrictions on the number of copies that can be run simultaneously on a system. 

By installing multiple copies of Sierra Chart on a system, you can work with multiple Data and Trading services 
or use multiple accounts with those services. Refer to Using Multiple Data and Trading Services at the Same 
Time. 
Multiple CPU processor/core support by running multiple copies of Sierra Chart at same time on a system. Each 
copy of Sierra Chart can share the data from other copies. One copy can act as a master, and the other as slaves. 
The most significant CPU load usually comes from charting, so slave copies can be dedicated for advanced 
charting purposes. Multiple back tests can be run by using multiple installed copies of Sierra Chart. You are able 
to install and use as many copies of Sierra Chart as you want on a system. Refer to Using Multiple Data and 
Trading Services at the Same Time. 
Widely known for its stable, open, and highly customizable design. Sierra Chart provides a wealth of 
functionality. All of which is stable and well engineered. Sierra Chart is developed by a team of highly 
experienced engineers with impeccable standards and who which continuously strive to design everything in the 
best possible way for the greatest stability and performance. 
No annoying pop-up windows which require acknowledgment. All messages from the program are organized into 
Log windows which do not interrupt the flow of user input. These log windows can be provided easily to Sierra 
Chart support for assistance without having to type or communicate the details of information or error messages 
because the Log windows contain the actual messages.
The user interface of Sierra Chart uses a straightforward, well-organized, consistent and stable design. We do not 
believe in major changes with the user interface in order to provide consistency and familiarity for users. This is 
unlike Microsoft which has made numerous disastrous and harmful mistakes with their continuous changing of the 
user interface of the Windows operating system and their other programs which have caused major problems, 
frustrations for users and have rendered existing Windows user interface related documentation out of date. The 
internal architecture of Sierra Chart is well organized, very well programmed, stable and designed for maximum 
performance always.
Fully touchscreen compatible. All interfaces of Sierra Chart can be interacted with completely with a touchscreen 
including manipulating Chart Drawings and orders on a Chart or Trading DOM Ladder.
All file operations in Sierra Chart or file operations which involve trading, are all handled on a separate thread and 
with temporary memory caches so the operating system/hardware file system does not cause any slow down to the 
main thread of Sierra Chart. The exception to this in some cases, but not all, is the writing of historical daily bar 
data which is a fast operation. And when using Data/Trading services which Sierra Chart obtains historical data 
from outside of the Sierra Chart historical Data services. This is why it is always important to use Sierra Chart 
provided Data services. 
Sierra Chart does not use any prebuilt components. We build everything from scratch including the spreadsheet 
functionality. The only libraries we use relate to compression and encryption and XML and JSON parsing. The 
XML and JSON parsers, are just header files. We have the source code for compression functionality and 
encryption functionality. These libraries are built specifically for Sierra Chart. Sierra Chart works directly with the 
Windows API and uses the most minimal set of functions from that API. 
Sierra Chart uses numerous market data servers in many geographical locations. Sierra Chart will have multiple 
connections for market data at any given time. This provides a high degree of redundancy and decentralization. 
Supports low bandwidth connections, like satellite connections, through data compression. Can configure real-
time data transmission interval. Proven connectivity on satellite connections including aircraft Wi-Fi.
Many more Features. This Features page only provides a general overview of the functionality available.
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All Sierra Chart service packages include a Real-Time and Historical Forex and CFD data service. Some packages 
include Historical Daily and Intraday data for stocks, futures, indexes, Forex, and mutual funds. 

• Reference: Sierra Chart Real Time and Historical Forex / CFD Data Service
• Reference: Sierra Chart Historical Data

Supports numerous external Data and Trading services as well as our own data services. This gives you access to 
many brokers and clearing firms throughout the world. We offer a complete trading and charting platform that you 
can use with most any broker that you choose. It is a trusted platform that is continuously being improved. It is 
offered at low prices to everyone.

• Reference: Supported Data and Trading Services
Sierra Chart provides its own Market Statistics data feed that can be used alongside any supported Data or Trading 
service, to receive various market statistics for several exchanges and indexes.

• Reference: Sierra Chart Market Statistics
Ability to correct errors in charts yourself without having to request a correction from the Data service.

• Reference: Edit Menu
Offline analysis. Chart data can be displayed at anytime whether you are connected to a Data or Trading service or 
not, since all data downloaded and received is stored locally on your computer.
Display prices in any decimal or fractional format.

• Reference: Changing the Price/Value Display Format
Time and Sales Window.

• Reference: Time and Sales Window
Complete data management functions including adjusting for stock splits, adjusting price and volume, adjusting 
for futures contract rollovers and mutual fund distributions, and adjusting Dates and Times.

• Reference: Adjusting Data
Intraday Data Editor for easy correcting of errors in an Intraday chart.

• Reference: Intraday Data Editor
Reads, charts and can automatically update Text/CSV/ASCII Historical Daily data directly. Imports Text/CSV/
ASCII Intraday data and CQG Time and Sales data.

• Reference: Text/CSV Data Format
• Reference: Exporting and Importing Intraday Data Files

Use the powerful Find Symbol window to get a listing of the available symbols for any particular Data and 
Trading service and to search for additional symbols
Many more Features. This Features page only provides a general overview of the functionality available.

*Last modified Monday, 07th January, 2019.

Service Terms and Refund Policy 
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Services

Supported Data and Trading Services

• Introduction
• Supported Services
• Using Multiple Services or Multiple Trading Accounts at the Same Time
• Is Historical and Real-time Futures Data Included?
• Alternative to Futures Data
• Blacklisted Services

Introduction
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• Sierra Chart supports the Data and Trading services listed below on this page. Some services are provided 

by Sierra Chart and are included with the available Service Packages. Some services are an extra cost. 
Some Services are separate external services which require separate payment to an external entity or 
require a Trading account. 

• Sierra Chart supports services that provide market data only. These are known as Data services. And Sierra 
Chart supports services that provide market Data and Trading (brokerage) functionality. These are known 
as Trading services. If the service provides both market Data and Trading services, it is referred to as a 
Trading service in the documentation. The links in the list below are to the service specific pages that 
explain each of the supported Data and Trading services and provides set up instructions for them.

• Be aware that the amount of historical data you can access, the type of available data, the completeness of 
data, accuracy of data, and timeliness of data are all very much affected by the Data or Trading service you 
use. Sierra Chart is very well engineered software. However, your charts in some ways will only be as good 
as the Data or Trading service you are using. Delays and missing data are not a function of our software, 
but of your Internet connection and the service you are using. We support many excellent and reliable 
services including Sierra Chart provided services. 

• The externally supported services below are separate entities with their own support to assist you with 
connectivity problems. Our ability to help with connectivity to those services is limited. We will always do 
our best to help you. However, you may need to contact the service you are connecting to, if it is not 
provided by us, for assistance to make the connection if it fails. 

• It also should be understood that there is a distinction between Trading/Broker services which provide their 
own trading technology infrastructure and those independent providers of trading technology infrastructure 
which they themselves are not actual brokers or clearing firms. Among the Trading services in the list 
below, they are not necessarily brokers or clearing firms. They may provide only trading technology 
infrastructure and they work with multiple brokers and clearing firms. 

Supported Services

[Link] - [Top]
Sierra Chart is integrated with the following services. These are the preferred Data and Trade services to use with 
Sierra Chart.

Sierra Chart
Real Time and Historical Forex and CFD 

Data Service

Sierra Chart Real Time and Historical Forex and CFD 
Data Service

• Symbols

Delayed Exchange Data Feed

Delayed Exchange Data Feed

• Provides streaming delayed and historical data 
and full market depth for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads.

Denali Exchange Data Feed

Denali Exchange Data Feed

• Provides real-time data, historical data, full 
market depth data, and market by order data for 
the CME, CBOT, NYMEX, COMEX, EUREX, 
CFE, NASDAQ, NYSE, AMEX exchanges.

• Exchange fees an extra cost.

Sierra Chart
Historical Daily and Intraday Data Service

Sierra Chart Historical Data

• Symbols

Sierra Chart Market Statistics
Sierra Chart Market Statistics

• Symbols Page

Simulated Trading Service

Simulated Trading Service

• Provides server-based Simulated Trading Service 
for futures, Forex and crypto currencies complete 
with market data for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads. Market 
data is also provided for Forex and crypto 
currencies. 

This differs from the internal Trade Simulation 
Mode where the simulation is on a remote server 
with this service and therefore all trading activity 
is reliably maintained for the generation of trading 
results, history and statistics. 

Sierra Chart Teton Futures Order Routing

Sierra Chart Teton Futures Order Routing

• Trading account is required with a supported 
broker or clearing firm.

• The Denali Exchange Data Feed is required for 
real-time data. Otherwise, market data is delayed.

Cryptocurrency Data Services
Cryptocurrency Data Services

•

 

Interactive Brokers Trading Service

• External Trading service.
• IB Symbol Formats and Common Symbols.

 

Open Specification Data and Trading Communication 
Protocol

•

Non-Integrated Text/ASCII Data
Non-Integrated Text/ASCII Data

•
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Sierra Chart
Real Time and Historical Forex and CFD 

Data Service

Sierra Chart Real Time and Historical Forex and CFD 
Data Service

• Symbols

Delayed Exchange Data Feed

Delayed Exchange Data Feed

• Provides streaming delayed and historical data 
and full market depth for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads.

Denali Exchange Data Feed

Denali Exchange Data Feed

• Provides real-time data, historical data, full 
market depth data, and market by order data for 
the CME, CBOT, NYMEX, COMEX, EUREX, 
CFE, NASDAQ, NYSE, AMEX exchanges.

• Exchange fees an extra cost.

Sierra Chart
Historical Daily and Intraday Data Service

Sierra Chart Historical Data

• Symbols

Sierra Chart Market Statistics
Sierra Chart Market Statistics

• Symbols Page

Simulated Trading Service

Simulated Trading Service

• Provides server-based Simulated Trading Service 
for futures, Forex and crypto currencies complete 
with market data for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads. Market 
data is also provided for Forex and crypto 
currencies. 

This differs from the internal Trade Simulation 
Mode where the simulation is on a remote server 
with this service and therefore all trading activity 
is reliably maintained for the generation of trading 
results, history and statistics. 

Sierra Chart Teton Futures Order Routing

Sierra Chart Teton Futures Order Routing

• Trading account is required with a supported 
broker or clearing firm.

• The Denali Exchange Data Feed is required for 
real-time data. Otherwise, market data is delayed.

Cryptocurrency Data Services
Cryptocurrency Data Services

•

 

Interactive Brokers Trading Service

• External Trading service.
• IB Symbol Formats and Common Symbols.

 

Open Specification Data and Trading Communication 
Protocol

•

Non-Integrated Text/ASCII Data
Non-Integrated Text/ASCII Data

•

Is Historical and Real-time Futures Data Included?
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[Link] - [Top]
Refer to the Is Historical and Real-time Futures Data Included? documentation.

Alternative to Futures Data

[Link] - [Top]
Refer to the Alternative to Futures Data documentation.

*Last modified Wednesday, 10th May, 2023.
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◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
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◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
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Login Page - Create Account 
Home >> (Table of Contents) Communication Features >> Image Gallery

Sierra Chart - Image Gallery
This is the public chart image gallery. To share a chart image, select Edit >> Screen Images >> Upload Chart on 
the Sierra Chart menu to upload a chart. Select Help >> Account Management. Click on Manage Images. Locate 
the chart image among the images you have uploaded. Add a note to it if you wish. And click on Share Image in 
the Public Image Gallery. That's it!
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Image Uploaded on 2024-10-28 using SC version 2686 
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Image Uploaded on 2024-09-06 using SC version 2671 

Note: Mostly same as my previous chart below, with bar volume profiles added and cleaned up a bit. 
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Image Uploaded on 2024-09-02 using SC version 2671 

Note: Just another footprint chart with volume deltas, POC's, and BB's. 
View Image | View Image with the note 

 
Image Uploaded on 2024-06-26 using SC version 2645 
by This is not supported 

Note: Numbers Bars With 3 Columns 
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Image Uploaded on 2023-07-29 using SC version 2488 
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Image Uploaded on 2023-04-11 using SC version 2480 
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Image Uploaded on 2022-11-01 using SC version 2448 
by FinalDevil 

Note: Main trading desk 
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Image Uploaded on 2022-11-01 using SC version 2448 
by FinalDevil 

Note: Execution chart 
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Image Uploaded on 2024-10-28 using SC version 2686 
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Image Uploaded on 2024-09-06 using SC version 2671 

Note: Mostly same as my previous chart below, with bar volume profiles added and cleaned up a bit. 
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Image Uploaded on 2024-09-02 using SC version 2671 

Note: Just another footprint chart with volume deltas, POC's, and BB's. 
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Image Uploaded on 2024-06-26 using SC version 2645 
by This is not supported 
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Image Uploaded on 2022-11-01 using SC version 2448 
by FinalDevil 
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Image Uploaded on 2022-11-01 using SC version 2448 
by FinalDevil 

Note: Execution chart 

*Last modified Wednesday, 22nd February, 2023.
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General Instructions

[Link] - [Top]
This page lists various Study Collections, Spreadsheets, Chartbooks and Custom Studies Files that you may find 
helpful.

When you click the link to one of these files, you will then need to save the file to your Sierra Chart Data Files 
Folder. This folder can be determined by selecting Global Settings >> General Settings on the menu.

The path to the folder where you need to save the files is displayed in the Data Files Folder box.

For complete instructions, refer to the How to Use an Advanced Custom Study or a Study Collection page.

Files

[Files] - [Top]
1. SingleBarVolumeProfilesWithBAV.StdyCollct [Study Collection file]. Description: This is a study 

collection file that applies a Volume by Price study to the chart where there is a single profile for each bar 
in the chart. At each price level within the Volume Profiles you will see the bid volume and ask volume for 
that price level. For more information, refer to Single Bar Volume Profiles with Bid Volume and Ask 
Volume. 

2. 60MT - Cash.StdyCollct [Study Collection file]. Description: This is a study collection file for the 60 
Minute Trader method.

3. 60MT - Futures.StdyCollct [Study Collection file]. Description: This is a study collection file for the 60 
Minute Trader method.

4. Average of Daily Range.StdyCollct [Study Collection file]. Description: This Study Collection is meant to 
be used on a chart where the timeframe of each bar is 1 Day. It calculates and displays the 10 day average 
of the daily price range. The result of this is very similar to the Average True Range study used on a Daily 
bar chart. 

5. Bands.StdyCollct [Study Collection file]
6. BasedOnExamples.StdyCollct [Study Collection file]
7. Buffy.StdyCollct [Study Collection file]
8. Removed
9. ColoredCCI.StdyCollct [Study Collection file]. Description: This study collection uses the Color Bar 

Based on Alert Condition studies to custom color the Commodity Channel Index. The CCI bars are 
colored when they are over 100 and less than -100. For more information, refer to Color Bar Based on Alert 
Condition study documentation.

10. CumulativeAskBidVolumeDifference.StdyCollct [Study Collection file]
11. Removed
12. Removed
13. Removed
14. Removed
15. Removed
16. Removed
17. Ichimoku.StdyCollct [Study Collection file]
18. MACD Crossing.StdyCollct [Study Collection file]
19. McClellanOscillator.cht [Chartbook file]
20. Pivot Points Study Example.cht [Chartbook file]
21. Removed
22. Rockwell.cht [Chartbook file]. Description: Sierra Chart provides this chartbook for the Rockwell Trading 

method. After you have saved this chartbook to your Data Files Folder, select File >> Open Chartbook in 
Sierra Chart. Select this file from the Open Chartbook window and press Open. You will notice at least 8 
charts in this chartbook. The relevant charts are #1, #3, #5 and #7 (the odd-numbered ones). Each chart has 
a number that you will see on the chart tabs at the bottom of the main window, and on the title bar of of 
each chart. The symbols of these charts will need to be updated because these are futures contracts. Go to 
each of these charts and select Chart >> Chart Settings on the menu. In the Symbol box, update the 
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symbol to the current month and year. If the symbol format used by the Data or Trading service you are 
using is significantly different, then you will need to change more than just the month and year. Refer to 
Changing the Symbol of a Chart. For more information, visit Rockwelltrading.com.

23. Removed
24. Time and Sales.StdyCollct [Study Collection file]
25. Woodies for Range Charts with PP.StdyCollct [Study Collection file]. Description: If you wish to use the 

Woodies CCI analysis methods, use this study collection. More information can be found in this Support 
Board subtopic.

26. Woodies for Range Charts.StdyCollct [Study Collection file]. Description: If you wish to use the Woodies 
CCI analysis methods, use this study collection. More information can be found in this Support Board 
subtopic.

27. MovingAverageAngleDisplay.StdyCollct [Study Collection file]. Description: This is a collection of 
studies which demonstrates how to calculate the angle of a moving average and display that angle as text on 
the chart. Be sure to look at all of the Studies on the chart and their settings to gain an understanding of how 
this configuration works.

28. Large_Last_Price_Display-.StdyCollct [Study Collection file]. Description: This is a study collection that 
contains the Text (Large) Display for Study. It displays the last trade price in large text on the chart. Refer 
to image. You can modify the colors and other Input settings in the Study Settings window for the study 
to customize it the way that you require. 

29. Stochastic_With_Blocks.StdyCollct [Study Collection file] 

30. CumulativeVolumeAndDailyRange.StdyCollct [Study Collection file]. Description: This is a study 
collection that contain studies which will calculate and display the cumulative Daily volume at each chart 
bar. This is meant to be used on Intraday charts. This volume gradually rises for each new bar. The study 
collection also contains studies which calculate and display the current Daily range at each chart bar. 

31. CCI_with_Avg.StdyCollct [Study Collection file]. Description: This is a study collection which consists of 
a Commodity Channel Index study and a Moving Average-Simple study based upon the Commodity 
Channel Index which calculates the moving average of the CCI line. Both of these studies are set to be 
displayed in the same Chart Region.

32. AverageDailyRangeText.cht [Chartbook file]. Description: This is a Chartbook which consists of 2 charts, 
a Historical Daily chart and an Intraday chart. On the Historical Daily chart, there are studies which 
calculate the Average Daily Range. On the Intraday chart, there is the Text Display for Study study which 
displays the most recent Average Daily Range value from the Historical chart, as text.

33. Removed
34. HighAndLowBarValues.StdyCollct [Study Collection file]. Description: This is a study collection which 

consists of 2 Moving Average-Simple studies which are configured in a way to display on each chart bar 
the high of the bar and the low of the bar.

35. Volume on Low.StdyCollct [Study Collection file]. Description: This is a Study Collection which consists 
of a Moving Average-Simple study with a Length Input of 1 which displays the volume of the bar at the 
low of the bar. 

36. CloseAboveAverageBlocks.StdyCollct [Study Collection file]. Description: This is a Study Collection 
which consists of a Moving Average-Simple study and a Color Bar Based on Alert Condition study 
which draws blocks in a separate Chart Region indicating where the closing price of a bar is above the 
moving average at that bar. 

37. Text at High Alert Condition.StdyCollct [Study Collection file]. Description: This Study Collection file 
uses a Color Bar Based on Alert Condition study which places text above the high of the last bar in the 
chart when the Alert Condition Formula defined on the Alerts tab of the Study Settings window is true. 

The provided formula compares the closing price to a fixed coded price in the Formula. Modify the formula 
as required. Refer to To Enter an Alert Condition on a Study to modify the formula. 

To modify the text, change the Text to Draw setting on the Study Settings >> Subgraphs window tab for 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexa1a5.html?page=doc/SwitchingSymbols.html
http://www.rockwelltrading.com/
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/time%20and%20sales.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/woodies%20for%20range%20charts%20with%20pp.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/showthread72a8.html?t=17649
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/showthread72a8.html?t=17649
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/woodies%20for%20range%20charts.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/showthread72a8.html?t=17649
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/showthread72a8.html?t=17649
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/movingaverageangledisplay.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/large_last_price_display-.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/stochastic_with_blocks.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/cumulativevolumeanddailyrange.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/cci_with_avg.stdycollct
https://www.sierrachart.com/AdditionalFiles/AverageDailyRangeText.cht
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexeb8c.html?page=doc/TechnicalStudiesReference.php#s334
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/highandlowbarvalues.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/volume%20on%20low-.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/closeaboveaverageblocks.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/text%20at%20high%20alert%20condition.stdycollct
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index9fef.html?page=doc/StudyChartAlertsAndScanning.php#EnterAlertOnStudy
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index9099.html?page=doc/ChartStudies.html#TextToDraw


the Color Bar Based On Alert Condition study.
38. Open Price As Text.StdyCollct [Study Collection file]. Description: This is a Study Collection file which 

uses the Text Display for Study study which displays the Open price for the current bar as a text value on 
the chart.

39. Ask Bid Volume Difference Below Bar.StdyCollct [Study Collection file]. Description: This is a Study 
Collection file which displays the difference between Ask Volume and Bid Volume for a chart bar below 
the chart bar.

40. Current to Previous Close Difference Text.StdyCollct [Study Collection file]. Description: This Study 
Collection file displays as text, the difference between the current price and the previous closing price in an 
Intraday chart. The specific text displayed on the chart before this number can be controlled through the 
Prefix Text for Display Value Input with the Text Display for Study study.

41. ColorBarCopyToHigherTimeframe.cht [Chartbook file]. Description: This Chartbook file contains two 
charts which demonstrates copying the Color Bar Based on Alert Condition signals from a shorter 
timeframe per bar chart, to a higher timeframe per bar chart. In uses the Study Overlay - OHLC study.

42. NumbersBarsExampleChartbook.cht [Chartbook file]. Description: This is an example Numbers Bars 
Chartbook displaying Bid Volume and Ask Volume at each price level. The more dominant side at each 
price level is covered. For additional information, refer to Numbers Bars.

43. FillOpenRange.StdyCollct [Study Collection file]. Description: This Study Collection file combines 
several studies to display a filled area on the chart 2 points above and two points below the prior days 
opening price.

44. High - Low Range as Text.StdyCollct [Study Collection file]. Description: This Study Collection file uses 
the Daily OHLC, Study Subgraphs Difference, Text Display for Study studies to display as text on the 
chart, the current high to low price range for the current day.

45. Daily_Range_Text.StdyCollct [Study Collection file]. Description: This Study Collection displays the 
difference between the previous days high value and low value.

46. ZigZagCumulativeVolumeResetAlert.StdyCollct [Study Collection file]. Description: This Study 
Collection has the Zig Zag Cumulative Volume study with an alert set that triggers when the Cumulative 
Volume resets.

47. BarDifferenceOverValueOnLow.StdyCollct [Study Collection file]. Description: This Study Collection has 
the Bar Difference study and also displays the actual Bar Difference on the Low of the Main Price Graph 
when the Bar Difference is greater than a set value (in this case 10.0). 

48. CumDeltaVolAlert-BarCloseOpposites.StdyCollct [Study Collection file]. Description: This Study 
Collection has a Cumulative Delta Bars - Volume study with an Alert that triggers when the Close of the 
Cumulative Delta Volume bar is Down and the Close of the Main Price Bar is Up, and vice versa.

49. CumDeltaVolAlert-BarUpDownOpposites.StdyCollct [Study Collection file]. Description: This Study 
Collection has a Cumulative Delta Bars - Volume study with an Alert that triggers when the Bar type of the 
Cumulative Delta Volume bar is Down and the Main Price Bar is Up, and vice versa. This check is 
performed by comparing the Close against the Open to determine Up or Down.

50. CumulativeSheepIndex.StdyCollct [Study Collection file]. Description: This study collection compares the 
current bar Volume against the average volume over the past 20 days at the same time and displays this 
difference.

51. TextDisplayOfAverageTrueRange.StdyCollct [Study Collection file]. Description: This study collection 
uses the Text Display for Study study to display the current value of the Average True Range study on the 
Main Price Graph without displaying the Average True Range study itself.

52. BarRangeTextAboveBar.StdyCollct [Study Collection file]. Description: This study collection uses a 
hidden Study Subgraphs Subtract/Difference study to supply the bar range to the Study Subgraph 
Above/Below Bar As Text in order to display the range of each bar at the top of the bar.

53. ColorCurrentBarLastAboveBelowOpen.StdyCollct [Study Collection file]. Description: This study 
collection uses two Color Bar Based on Alert Condition studies to control the color of the most recent bar 
in the chart depending on whether the current price is above the Open, or below the Open.

54. NumbersBars4xImbalanceHighlight.StdyCollct [Study Collection file]. Description: This study collection 
has a Numbers Bars study with the Bid Vol x Ask Vol text displayed with the dominant side colored Red 
(Bid) or Green (Ask) when the dominant side is 4x (400%) larger than the non-dominant side.

55. MarkerOnNonZeroBidAndAskAtHighLow.StdyCollct [Study Collection file]. Description: This study 
collection places a green marker above a bar when both the Ask and Bid volumes at the High Price are non-
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zero. It also places a red marker below the bar when both the Ask and the Bid volumes at the Low price are 
non-zero.

56. ZigZagAccVolumeColorByPosNeg.StdyCollct [Study Collection file]. Description: This study collection 
has a Zig Zag study with Volume calculation set to Ask Bid Volume Difference and then uses 4 Color Bar 
Based on Alert Condition studies to place the accumulated volume at the zig zag reversal points above and 
below the bars in different colors based on whether the accumulated volume is positive or negative.

57. StochasticSlow-ColorAboveBelow.StdyCollct [Study Collection file]. Description: This study collection 
has the Stochastic - Slow study with two Color Bar Based on Alert Condition studies to color the Slow 
%K line one color when it is above 70 and another color when it is below 30.

• StudyOutput.StdyCollct [Study Collection file]
• Keltner Alert.StdyCollct [Study Collection file]
• New High New Low Alert.StdyCollct [Study Collection file]
• SlowStochasticCrossoverAlert.StdyCollct [Study Collection file]
• MovingAverageAndLastCrossoverAlert.StdyCollct [Study Collection file]

*Last modified Wednesday, 22nd February, 2023.
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Sierra Chart has been in business since 1996 developing and supporting financial market analysis and trading 
software. Sierra Chart supports all markets including futures, stocks, forex, indexes and options. 

Sierra Chart develops and supports complete front-end advanced charting and trading software and backend order 
routing infrastructure. We develop high-performance server software for market data for Sierra Chart. 

Sierra Chart provides complete market data services from various exchanges for our front-end trading and charting 
software. 

We acquire, install, configure, monitor and maintain our own high-performance server and network hardware, 
which runs all of the backend (market data, order routing and web services) infrastructure for Sierra Chart.

Sierra Chart is truly a global operation with users throughout the world. We develop top-quality and well 
engineered software. 

Sierra Chart is an effort of engineers around the world developing and supporting the software and services we 
offer. 

The Sierra Chart charting and trading software is supported by many different financial market brokers and 
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clearing firms, trading educators and existing user referrals. We provide a complete solution for brokers and 
clearing firms. Contact us at [JavaScript is required to view the email address. Enable JavaScript.] if you are 
interested in making our software available to your customers. 

Sierra Chart is not a clearing firm or broker. We only develop the charting and trading software and related 
backend infrastructure for market data and order routing used by individuals, businesses and brokers. 

User Comments

[Link] - [Top]
• Thanks for the help and quick reply, you guys are amazing at your service! 
• Absolutely love the platform btw. And all the documentation that is available, it is just fantastic! 
• Sierra Chart is the greatest trading software I can think of. Thank you for your continued work. 
• From Support Board: Just a note of thanks to the SC Team 
• Your charting platform and order routing service are both leagues ahead of the competition. Keep up the 

good work. 
• Alright. Thank you immensely for all the time you've taken to reply. You truly are one of the best supports 

I've ever seen. ... Sierra Chart having the best charts in the business ... 
• I truly appreciate your quick response and solutions to the issues I had mentioned. You are Awesome. The 

Customer Support is excellent. Keep up your good work. 
• You guys are doing a fantastic job with the platform. The biggest home run for me was when you removed 

the character size limitation from Alerts. I can write 2-3 pages of code in a single alert instead of doing 
multiple alerts. Kudos to your engineering team!!! 

• I appreciate your help and I'm super grateful for you guys!! You deserve 10x what I pay each month for this 
amazing software! Sorry just had to throw some long overdue compliments your way. :-) 

• I wasn't sure where to send my thanks to, but after using the Teton order system for a while I have to say it 
is one of the most amazing order fill systems i've used. 

• Denali feed the same. Been using EUREX and CME feeds for months with no single issue at all. Superb! 
• I tried Ninjatrader 8 today and it is complete garbage compared to your platform (Sierra Chart).
• For the great service, transparency, and for striving to improve the market experience in many important 

and often overlooked facets.
• Thank you. The Sierra team is the best.
• I'm a huge fan of SC. I've been a user for a countless number of years and have implemented countless 

custom studies. I've even recently switched to using your fantastic DTC protocol w/ SC as the server for 
quicker execution.

• We LOVE Sierra Charts, and have used Sierra exclusively for years.
• My trading partner and I have recently switched to SierraChart after experience with several other 

platforms. 

We are simply amazed at the depth and power hidden behind every single feature within SierraChart! 
• In the last few weeks I decided to make the switch entirely to Sierrachart when it comes to my trading and 

charting platform. I am very pleased with the service and reliability of your tools. 

It has become clear to me that Sierrachart is the best by a long shot. I am not sure if this is in your best 
interest but more people deserve to know exactly why Sierrachart is the best. 

• The trio sierra/C++/visual studio is underrated. I have some experience programming but never touched c+
+. I decided to get started with ACSIL. I'm surprised how easy it is to develop things. For moderately/
complicated development I find it easier than easylanguage, and even c# trading environments. It's so easy 
to access data from any study!

• Sierra Chart is an amazing platform, and your expertise is mostly unmatched. Switching from my previous 
platform of 12 years has been a pleasure. The customisability and speed/implementation really stand out, as 
does your knowledgeable support.

• Keep up the great work. i just cannot stop LOVING your platform. lookign forward to trading with you 
guys again once you get it all set up. THANK YOU

• Hello to the greatest software engineers in land of trading!
• Honestly you are the best and Sierra Chart seems to be a great platform. I like the interface and I wish to 

https://www.sierrachart.com/SupportBoard.php?ThreadID=89269


keep using it.
• all updated and system seems to be fully functional. Thank you SC crew. my pleasure doing business with 

the best in the business!!!!
• btw just want to say, since changing datafeed from cqg to denali dataflow is very noticeably smooth and my 

frequent disconnect with cqg is gone. overall im very happy, keep up the good job guys. (Indonesian user)
• Hello, i’m fairly new to Sierra Charts and finished my free trial and was blown away. Awesome software.
• I want to continue to use Denali, as the performance and reliability has been excellent.
• Long time SC user here, you can see I even have subscribed year to year now. Nothing but great things to 

say about the platform easy to use, and at a good price point.
• First, I just want to thank you for your wonderful product and service. I have so much appreciation for this 

platform.
• I have been using your trading platform for about 3 months now and just wanted to feed back. I don’t 

normally do this but felt I had to say that I find Sierra Chart incredible! 

The work that has gone into developing this platform is truly outstanding and gives the user almost 
unlimited customisation features. I am not a trader with huge funds so being able to have access to this 
platform at an affordable price gets a huge thank you from me. Without it I don’t think I would trade the 
futures market. 

• Just wanted to say thank you. Thank you guys for an awesome platform. Every time I look for something, 
there's always an inbuilt solution or a work around in Sierrachart. I have used other platforms before but 
have never been this satisfied. This is my 4th year with Sierrachart. Thanks again.

• I'm a huge fan of the work you guys are doing here and would like to conduct [ALL] of my business 
through your platform.

• I would like to share the good and phenomenal customer service I experienced. For a long time I had a 
problem with the historical charts and as much I tried to resolve it I was in no way successful. I got 
connected through my broker (cannon trading) to the SIERRA CHART customer service and was amazed 
to see what dedicated and loyal service I got. For more than a week, they kept on contacting me as they 
tried to help and fix everything Until they found the solution. The program now works perfect and I really 
owe it to you! I thank you very much for your help and lots of patience. I am really happy to work with 
such a good company thanks again and again.

• What can I say - absolutely WORLD CLASS Legendary Support as always. Really can`t thank you 
enough. No idea how you guys manage to deal with so many queries in such an efficient manner.

• firstly Well Done with Sierra! The more I use it, the more I like it. My experience with other software has 
always been the opposite of this and I end up disappointed. Not so with Sierra - stable, robust, minimal lag, 
customizable = FANTASTIC. After 15 years, software I can rely upon = YES!

• Thanks for help and keep up the great work on the best trading platform in the world!
• Also wanted to say I am a new user and love the platform, thanks for making such a great product.
• By the way, I love trading with Sierra Charts!!!

Thanks for your magnificent software!!!! 
• BTW - Thanks for doing the work on Denali and this new Order Route Service ... The data with the crazy 

volumes of the last couple of months was super responsive and didn't have any data issues at all. I'm really 
happy with the SC platform.

• I just wanted to write to thank you folk for building some of the most amazing software I have used in the 
past 25 years. The stability and functionality of your product is above and beyond. The pricing is the best I 
have ever seen. I just enabled equity data. Being able to trade stocks using market profile with the tools you 
provide is just amazing. 

Your customer service was also prompt and easy to follow. 
• On that note, your documentation is absolutely splendid. For me, it's practically leisure reading it's so 

good. :) I appreciate you reaching out!
• Thank you for such a wonderful platform!
• I'm 100% done with (***). It is clear they are trying to push their clients into their new software. I can't do 

business with a company that screws over their clients for the sake of greed(with a highly inferior product). 
LOVE SIERRA CHARTS and definitely remaining a loyal user, just with a new broker.

• The more and more I use Sierra Chart, I realise that it really is the best platform out there. Customer service 
is top notch, even if you can't speak to anyone on the phone! Anyway, I appreciate all the hard work you 
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guys put in.
• Love that you guys are always updating Sierra Chart, you guys are the best software out there!
• The more I use your charts...the more I like them. They are stable and loaded with features. The chart 

trading capabilities are my favorite of all since that is where I make money. The color background based on 
Alert Condition and the study price overlay are two studies that I use a lot and they work great. With all this 
capability, they use low resources. I have ran them with NQ, CL, ES, 6E, RB, HO and HE charts and their 
supporting charts and studies, on a laptop. Very nice. Just my opinions. Keep up the good work. Your work 
does not go unnoticed or unappreciated. 

Sincerely spoken; 
• I think Sierra charts is great. And you are always innovating.
• Thank you guys for the quick and accurate response. You have really built a wonderful platform, and I try 

to recommend it to everyone. May you have many more years success. Good luck to you all!
• P.S. You're guys documentation rocks! It is very well written and easy to understand.
• First, I would like to say thank you for creating such a solid all-in-one trading and charting platform - what 

you offer vs. the competition is really quite impressive.
• I have been trading since 2000, and have tried many, many other chart packages and trading platforms. I 

must tell you - your product is phenomenal!! Stable, nimble, flexible, customizable, and intuitive. I will be 
customer for a very long time. Thank you for an outstanding product!!

• Sierra Chart is hands down the BEST out of the box charting software!!! The features included are well 
beyond what any other charting platform offers (without having to go through independent vendors)... And 
there is a real "open-source" attitude from the users. I've watched the "User Contributed Studies" grow and 
grow in just the last year alone. I could not be happier with Sierra Chart!!! When the big drop happened last 
year, several of the people I trade with who were not using Sierra, had their platforms crash as well... Not 
Sierra Chart!!!! if you're serious about trading, don't fall for those retail traps that are almost all other 
platforms... This is just my opinion, I'm not affiliated with Sierra Chart, just a HUGE fan of this software.

• Thank you Sierra Chart Engineering, your platform is by far and wide the best!
• By the way your platform is awesome and keep up the great work.
• I could write a whole whitepaper on the things I find outstanding about your product. Lean, file struture/

management, ease of backups, speed because written in a real low level programming language, runs on 
server, in-app updater, automation, documentation, more studies than I care to count, user contributed 
studies, ability to write own studies with build in compiler. (What seriously!!!!) :) 

Finally something done right. An intelligent, feature/function rich piece of software that hasn't had features/
functions stripped away, hidden, or decommed to be dumbed down (insulting the intelligence of those that 
have taken the time to understand technology) like most technology companies have done in the past 
decade. In my option, you guys rank up there with Google and AWS in the technical world. 

Thank you upper management for staying true north with a real application and not selling out to every 
sales guy that walks in the door trying to sale you the next greatest watered/dumbed down piece of fad tech. 
True Upper Mangement, not just a title. Thank you engineering for being real engineers and building 
something complexly simple, smart, advanced. True Engineering, not just a title. Thank you support for 
keeping us pointed in the right direction and explaining the hundreds of options and features that you offer. 
True Support, not just a title. 

A man is only as good as the tools he uses. Thank you for providing me a great tool. You could take all the 
other trading platforms and put them together and they still would not be as good as SC. #LongLiveSC 

• Thank you, I am starting to become familiar and while I still haven' t tweaked the alert as I want to, it is 
really exciting for me and it showed me what an extreme powerful tool Sierra can be - especially for those 
more skilled.

• I'm writing as a FORMER Ninjatrader user of almost a decade. I just wanted to say thank you for a serious 
piece of kit. Sierra chart is stable and extremely versatile. I am able to realize my ambitions for seriously 
well functioning intra-day futures systems because of it. Well done, amazing product!

• You've written truly amazing, performant, perfected software - thank you!
• Kudos for the Technical Service and a program that is Pure Genius.
• Every day for a lot of years, I thank you of Sierra Charts for quality, speed, ease of use, reliability. I may 



not be around forever to say thank you, so thought I'd better do it now even if typing is so hard. Love, 
appreciation.

• "Thank You" to all at Sierra Chart. I have been using your software for a few years now and it is a joy to 
use. I have used other software too but using Sierra Chart is such a pleasure that I don't need to use 
anything else. I use your software everyday and probably only use 1% of it's capability but if I have an idea 
for a study, I know that I can find the tools in the software to test it.

• Outstanding, the problem is resolved. SC support is unparalleled... you guys rock! Thanks.
• BTW...Your charts are very nice and fast!
• First of all, my heartiest thanks for such a great platform you guys have made.
• I wanted to thank you all so much for designing such and incredibly fast and solid product. I have used 

Esignal for 10 years, ninja, and OEC trader recently, and I am kicking myself mentally for not giving your 
superior product a try much sooner. Your product beats all of these hands down, and I spent thousands of 
dollars at EISIGNAL!! I am so impressed with the ease of use and just how "FAST" the charts draw and 
perform mathematical functions with ease!! THANK YOU.

• Thank you very much for an excellent service and software. As a formal IT guy your software is one of 
kind, the best out there.

• Sierra is a superior platform to TradingView.
• I am new to Sierra Charts. I am liking how snappy it is and how economical it is with computer resources.
• First of all, want to say that you are the best and most flexible graphics software
• I just signed up for the Standard service and this platform just blows my mind!!!! I'm coming from 

Ninjatrader, after years of struggling and dealing with memory leaks and such.... Anyway.
• Thanks for the exceptional support - question answered on a Saturday evening. Can't ask for better service 

than that.
• I have read here and there that Sierra chart documentation is no good, I do not share this view. It is very 

efficient.
• Also thank you for providing a software so excellent and robust. Not one crash, or error during a trading 

session, in over a year.
• Also I just wanted to let you know that I love the the customizability and features of Sierra chart, keep up 

the good work!
• Tradingview in my humble opinion doesn't come close to the quality, capability, cost and outstanding 

package that you guys offer at Sierra.
• Now, I do not want to waste any more of your time than necessary, but since I'm already wasting some, let 

me express my gratitude for the way you folks at Sierra take care of users -- you are THE BEST BY A 
COUNTRY MILE, and I have experience with many of your competitors. P.S. Your suggestion works 
beautifully. As usual. TYVM!

• I love the platform and after 6-7 months of use I have to say well done for an excellent job! It's such a 
pleasure to use after years of putting up with the inferior competition.

• The more I use SC the more I think this is a fantastic platform, and your Spreadsheet implementation is 
better than any "wizard" type of interface.

• SC charts are the best on the market, in my opinion.
• FWIW, I think your charts are the best. They are very stable; and, they seem to be able to do almost 

anything a trader would like them too.
• Once you get the hang of it, you'll find it's a fantastic piece of software and has great capabilities + 

functions.
• First off I want to say, I've traded with a few other platform, and I Love Sierra Chart.
• As a long time TradeStation, ThinkorSwim and Metatrader user I find your platform to be a great tool and 

my preferred. Awesoe customizability of the interface and drawing tools. Great for the self-directed trader 
using drawing the analyze the Market.

• It works beautifully! Gotta throw some love your way, you guys are frickin' great! Thank you so much for 
working with me on this.

• Dear Sierrachart.. Thank you for enabling me to see a Market Profile chart or TPO for a price I can afford. I 
am very grateful.. So thanks

• Anyway your platform is great--better than Ninjatrader and MarketDelta among others--and you guys 
continue to add awesome features (e.g. historical market depth on chart). Thanks!

• However, once SC added the ability to stream from their servers high quality data, I remained with IB and 
am very happy. The IB/SC/SC data solution is robust and IMO very good. I trade ES and NQ primarily 



with zero issues.
• By the way, love your software. The more I dive into it, the more I find it amazing. Really thought to 

perfection.
• Not only am I a huge "fan" of Sierra Chart but also I experience your software as the best tradingplatform 

on the market I am a "fan" since I like your business model, I love the ongoing development, the teams 
speed in solving problems - and even your way of communicating. 

And I love the appearance of SC: nothing fancy, nothing shiny, but - as soon as accustomed to it - complete 
reliability and even joy: every morning I am looking forward opening my platform! 

So thank you again for all your work and thoughtfulness - and now even granting a longime user discount. 
• I just want to let you know that Sierra Support is excellent !! What you are doing should be the standard for 

the industry ! The way you follow up questions/issues, explain and the patience. Very very good, 
outstanding and far ahead of the rest of the pack (I had/have extensive experience with Ensign, Ninjatrader 
(worst ever), Market Delta and Multicharts).

• Thanks again man you guys are seriously the best at Customer Service.
• First, congratulations on creating a fabulous charting package. It makes NinjaTrader feel like a toy.
• Hi Guys, sorted thanks for the help you have no idea how pleased we are to switch over from Ninja DOM 

to Sierra. We have been using the Sierra DOM in DEMO for a few weeks now getting used to it and setting 
things up while continuing with Ninja. We are happy to go live now and it is working 100% and very 
please. You have a great DOM second to non in my view and I have used a lot of DOM's over the years. 
We do not use auto bracket orders so deactivating server side brackets is fine. We place manual stops and 
limits and actively manage and that is all server side happy with that as well. Regards

• Like to take this opportunity to thank you for all the work you put in to constantly improve the Sierra 
trading platform. I have been trading for 15 years and used many products including Realtick, Sharescope, J 
Trader, Interactive Brokers, eSignal, Trade Navigator, Ninja Trader, Omnitrader and Trademaven. None of 
which offer anywhere near the versatility, capability, reliability or efficiency of Sierra.

• I have to admit that SC is really a superior product in many ways.
• You guys are the best. GetAttachedOrderIDsForParentOrder() works perfectly and I have lots to learn 

about programming. I don't know another charting package this powerful with an easy-enough API for 
beginning programmers. Everything else is either engineered poorly, or difficult to program for traders, or 
both. You extended the API to help me, even though I had asked for the thread to be closed so you could 
get back to work doing more important support; and then you went beyond that and helped me with my 
programming issue. Thank you! 

I'm a customer for life and hope to return the favor by helping others in the forum over the years. 
• I really do prefer drawing out my trades and teaching using your software - so much more practical than 

trying to draw out trades with MT4.
• Cannot speak highly enough of Sierra Charts - Excellent package, superior support, always evolving to the 

needs of the traders who use it and whatever they request if feasable!
• Must say... Sierra Chart is Pure Genius. Keep up the good work.
• Just wanted to say that I have exposure to many trading platforms and Sierra Chart is the most stable, by 

far.
• First of all - congratulations to your wonderful charting software. I've tested a lot of software already and I 

like this the most. I use it everyday now - thank you!
• You all have my testimony that SC is THE best charting package ever and I have tried them all over the last 

20+ years.
• I just wanted to write a note to say thank you for the quality software that you have produced. As someone 

who trades for a living, a solid platform is all that a trader can ask for.
• Excellent customer support, and IMHO, one of the best customer/trader experiences on the internet.
• I've been using Sierra Chart for a while now and consider it to be without a doubt the best documented and 

feature-packed market software that one could use today (and believe me, i've tried a good many of them 
over the years and have found them wanting-

• SC is the most customize-able charting package ive ever used while still maintaining that professional feel 
of a solid charting package.

• Awesome, I can't believe how quickly you implemented this! That's why you've got a customer for life 



right here. Thanks Sierra Chart, I really appreciate you taking the time to do this!
• ... SC farrrrr better then N********** ... a credit to you ....! NOW lets spread the word!!!!
• Can't appreciate enough Sierra Team on this and how nice of an addition this can be to already - "powerful" 

and "Can do anything" with Sierra platform.
• ...it is at this point highly unlikely that I will ever switch to a different platform after using Sierra Chart. 

Despite the fact that other platforms do have some VERY neat features when it comes to footprint/number 
bars and the DOM, as it currently stands there is no competition to SC when it comes to technical charting 
and especially the astounding and exemplary support from the Developers.

• I'm impressed with the power of the tools and how intuitive the software is so far.
• Cheers and much love to the great people at SC and the best trading software on the planet!
• ...your platform is very fantastic, fast, and powerfull and with it, i'm better than ever !!
• Also a big thanks for creating and updating Sierra Chart - thumbs up; it's a fantastic tool that is way ahead 

of more expensive but less reliable platforms that crash repeatedly and partly self-destruct their databases. 
Keep it going in 2013 !

• Like most of people who are using this software, I even could not tell you how much I really like this 
trading software, because that I don't think words can even explain...

• Traders really cannot truly appreciate the quality of SC without trying other charting software first, and I'm 
excited to be newly on-board, considering how SC has helped me already in just a few short months.

• I wanted to let all you guys know that I have been extremely pleased with the Sierra charts demo that my 
son A***** signed me up for a couple of weeks ago. I am really considering giving up on the current 
platforms that I use (both Ninjatrader and Ensign 10) as Sierra charts pretty much does everything that I 
need in one package.

• PS Whilst writing I'd like to say that Sierra Chart is absolutely the best charting software I have used by a 
long way.

• Hi all the sierrachart team! 
Once again, i would like to say a big THANK's to you SierraChart support group! I really appreciate all the 
improvments that you offer everytime about the numbers bars in your sierrachart platform; and i love 
working with SierraChart which is the best platform for me! I appreciate too your client support board, 
because it is very fast and usefull! 
I'm really proud of using this powerfull software : SierraChart. 
So you can count on me to bring you of new french customer! 
Thank's for all! And please continue to be the best!! 

• I WOULD LIKE TO THANK ALL THE SIERRA SUPPORT TEAM FOR YOU THEIR GREAT AND 
FAST HELP. I really apppreciate the commitment and approach how they react in a support board forum. 
This is also one of reasons why I will stay with SC platform. Proud to use it!

• I just wanted to drop a few lines to say THANK YOU for developing such a wonderful platform. I have 
been trading for a few years now and recently came across this platform. You will be glad to know that my 
search for a rock solid, reasonable trading platform stops here. This platform gets so many basic things 
right that even other more expensive platforms lack.

• Also, I would like to commend you on your charting software. For years I've been using Tradestation until 
just a few weeks ago and I feel right at home with your software. Keep up the great work! Your trading 
from the charts is perfectly designed and I couldn't ask for anything better.

• I'm using SierraChart platform since few month ago, and i just would like to congratulate you for all your 
job that is great ! I appreciate so much your platform, i have all the tools that i need (time and sales, market 
depth, number bars, volume profile, etc) it is powerfull software and i appreciate that it is very light for the 
uc system of the computer. With Sierra, i'm better in my trading :)

• Thanks again for your efforts in making Sierra Chart the best charting and trading software.
• I love Sierra Charts! I was working with N****T***** for some time and happened upon your charts. By 

far you have a superior product. Thanks for the great work!
• I have no complains about trading SC with (Interactive Brokers) TWS, I use it for so many trades now for 

so many months and it's incredibly stable. I use the FA (Financial Advisor) adviser group function in SC.
• PS: SC is most powerful platform for TA (technical analysis) and OFA (order flow analysis) now. Thank 

you to SC.
• Great software! Everything works well at my laptop! I don't understand why everybody isn't working with 

SC! Awesome software! In my opinion it is even better than **** which is also great (but expensive).
• First off I'd like to say how much I enjoy using Sierra Charts. It's the most intuitive and effective charting 



software I have come across.
• Thanks in advance guys for providing a tremendous stable platform.
• love the software thus far, everything just seems to work well.
• I'm new here and just want to say I am enjoying the experience. The extensiveness and clarity of 

documentation is refreshing, and, so far, I've been able to find answers to my most important questions. 
There is a bit of reading involved, but my goodness, the program has so much diversity and potential for 
customization. Impressive. My thanks to SC for a great product.

• Thanks for the fantastic product.
• No further data feed streaming issues today, your software update continues to work like a champion boxer 

(knocking out results on data streaming). I'm extremely happy with the software update and the results I'm 
experiencing. I've experienced a perfect day, Wow! As far as I'm concern my issue/problem has been 
resolved. Your hard work and outstanding customer support has been greatly appreciated!

• I am very pleased with your program. Speed and accuracy in the processed data is above the other programs 
with whom I worked. I wish you much success in the development of SC, and Happy New Year.

• I would like to say that after using your software for a month, you guys have done a fantastic job with it! I 
switched from Realtick and your charting is such a pleasure to work with.

• SC a fine piece of software and amazes with the possibilities it offers. No more ToS for day trading... ever.
• Thanks again. Your support seems truly outstanding, very quick replies.
• I think SC may now have the fanciest Median Line/Pitchfork tool in the whole universe of charting.
• Thanks Kiwi, I have no doubt you've inspired quite a few of the innovations that we all benefit from in 

Sierra Charts.
Also thanks to the other heavy hitters tomgilb, jysd, SgtJ..... and all of the rest who make SC the awesome 
program that it is.
Honestly does SC have any other competition? Its lonely at the top. 

• Sierra Chart is the best-jim branch.
• I am so deeply impressed with Sierra Charts and its Documentation Files.
• By the way, I have used many charting platforms over the 15 years I have been trading futures and Sierra 

Charts is the best platform I have used, nice work.
• Hello Sierra Chart Support Team. I just want to give you a big thank you...good work on your new release. 

I trade for 12 years and have to say your software ist just the best and getting better ... 
• Well done on developing a very impressive platform and excellent video tutorials. I'm addicted
• PS: Can I just add what a fantastic charting service you offer, I am just starting to get to grips with it and I 

really like it. It is way better than M********r!
• And as a side note, just wanted to say that the support here is really really top notch. fast, professional, 

shows great deal of patience to users. Great work SC team
• I am very pleasantly surprised with SC. Turns out the other software package got it wrong and SC got it 

right.
• Thank you one more time.... You are amazing! I'm very very happy with SIERRA CHART !
• I am quite pleased with the Rithmic/SC combination. March 2011.
• I have never seen another software that has the candlestick pattern recognition as an indiciator. Very nice. It 

works well. In addition, I have two chartbooks open for both M and H contract this morning; and, we are in 
a fast market and S C used very little resources and performed without a flaw. Really nice software. You 
can't imagine the difference I have seen coming from the " to be unnamed software vendor " that I was 
previously using. This software rocks! Thanks again. March 2011. 

• Thanks for everything you guys do, in my experience SC is the most flexible and best supported charting 
package out there - not to mention your very reasonable pricing.

• Again, I still believe Sierra offers the user the greatest level of freedom in customizing charts to meet their 
trading need, and most certainly the hardest working support group.

• At first I was very skeptical about SC auto trading, but I am very pleased with this great tool. It works 
excellent. Thank you very much.

• I have been using Sierra Chart for a few weeks and I think it is far superior to any trading application I have 
used before. I used NT for almost a year and I am honestly kicking myself for putting up with that 
nightmare for so long and not switching to Sierra Chart sooner.

• SierraChart is a full-featured, highly flexible, extremely powerful, continually updated, exceptionally-
priced, well-documented, fast-response-supported, very stable platform. I recently switched from 
NinjaTrader, an unstable memory-leaking resource hog. 



The dated interface is not a deal-breaker for me. It's fast, light on resources, and solid. I've never had SC 
crash in the 5 months I've used it. Every platform has its quirks, but Sierra's pluses far out-balance its 
minuses, IMHO.

Also support doesn't say to me : re-install sierracharts, or can't reproduce it, they have some kind of a guy 
over there working day and night and answering all questions with an ANSWER. Wow. Kudos to 
Sierracharts. I'm learning their DOM and chart trader so I can use it to the max. 

• SC is very impressive, fast and stable in comparison to NT, though there has been quite a learning curve to 
move to ACSIL. Overall it is a very impressive trading system. Thank you.

• After having had the opportunity to use the new TPO study for a few days I want to commend you guys on 
a job well done. I am a long time user of the TPO study, volume based, as an integral part of my 
methodology and I am very happy with the improvements and functionality of it.

• I found SC to be easier and more user friendly than CQG.
• being an ex esignal,tradestation and many other platform user in the past, i cannot thank you enough for the 

most comprehensive charting service at any price. with your fees i rank you by far the best and smartest 
bargin on the internet.

• As for Sierra Chart Support Staff, I commend you greatly for getting this done for us, it looks great and I 
will be switching over. I cant say enough about how important good software suppport is, and as a 12+ year 
trader, i am not usually impressed.

Quick response, quick action, Thanks Again!!!!
• Thanks for the wonderful support you guys have...will be making the switch next week...
• BTW, Sierra Chart and its support team rocks!
• Thank you very much. I am a programmer with 25 years of experience, and your system is really superb, as 

is your support.
• Thanks for a fast response as always.

Thanks also for the link to the relevant documentation. The amount of documentation you guys have 
produced is staggering! I've learnt a few more helpful features again today.

This really is a fantastic platform. 
• OK, thank you very much for the help and quick replies. Customer service much better than my previous 

charting provider! !
• SC price is right, it has a responsive support staff, it has C language user interface support, it's got all the 

major indicators and chart types (even the modern scalper's real-time tick by tick !), a wide, sharing, active 
user base, easy import/export support, its user interfaces work quickly, accurately, and precisely, its user 
interfaces sport a short learning curve, and it even supports xls spreadsheets (a prototyping-intensive trader 
tool)!

• Good stuff. I have to say it again: Sierra Chart is simply an awesome piece of software.
• Thank you very much.....you guys delivered as promised and on time ! SC is great product intuitive, 

efficient and powerful... Support is top notch
• IMO, I've used Sierra and NT, Sierra Chart is more user friendly than NT. It handles data better than NT, 

and for non programmers who like to tweak their indicators / systems, there is a built in Spreadsheet system 
for that. It may be a pain to switch brokers, but it's worth it. And I don't work for SC!

• Wonderful, after looking at no less then 30 charting programs it looks like Sierra is the clear winner to 
replace my Ensign, thanks a lot!

• That is perfect. Your software quite impressive and versatile. I'm sold. Thanks so much for your help.
• Sierra Chart is the best charting software I have ever used (and I've used a lot of such packages)....I really 

want you to understand that I, for one, really appreciate your approach to your business. There are very few 
companies I deal with about which I say that.

• Thanks for the great support and quick software update! This is why I love Sierra Software and 
Support.....no else comes close!

• Thanks a lot admin. For the best service in the industry, even on a Sunday, go to Sierra Charts. God Bless.
• Thanks for the quick response. I really like Sierra Charts and consider it the best bargin in the charting 

business: I've used quite a few.



• First things first...been using the package for months, and love it. Cannot find anything as good and I have 
been a longtime searcher, so there is no package that I find comes close...I m actually getting up to grips 
with the learning curve, can even make my own indicators and alerts and getting a real feel for the 
possibilities with the software...

• The more I interact with SC the more I realize I made the right decision to go with your product. The 
switch to VC++ is huge. Great Job!

• Thanks very much and I am still telling every one to use Sierra since I consider it the best and most user 
Friendly.

• Can't believe i got an answer within minutes at midnight on a Sunday
• What got me interested in fact was a program called n*********r.. but it seemed like too "blah" or 

something.. but I started to play with things on there.. forgot about it all.. saw something about this software 
and infinity futures then I was totally hooked..

• First off, just wanted to say that this is a wonderful forum, and I commend the efforts of the Sierra Chart 
team in being so active within their own user community, and for truely listening to what the customers 
say; kudos!

• I have been using Sierra Chart for two months now. I had an automated trading system that I wanted to run 
on Sierra Chart. The developers at Sierra Chart used the trading functions which are part of their Advanced 
Custom Study Interface and Language and coded my system to work on the Sierra Chart platform. Once the 
specifications were clear and the system was properly implemented, I have been successful using it and 
profitable with this system. I find that the Sierra Chart platform runs the system very well. This platform 
provides the ability to do back testing and has an good interface to monitor my position and the results. Doc 
White.

• Fwiw, from my perspective I haven't come across any competitors that overall trump the functionality you 
guys offer (let alone price and performance).

• It is not often that customers can pass on kind words to the folks who sold you something. Recently, I made 
a request via this forum, for an enhancement to one of SC's charting modules. The folks at SC gave me 
what I wanted at an incredibly fair price in the space of a few days. Dealing with a company like this is 
truly a joy. I can remember times back when I was a t**********n and E*****l customer, when the hair-
pulling over simple requests would drive me nuts.

Anyhow, there's really not much more to say. Sierra Charts - you are a damn fine company and your 
employees are second to none. I know many of you already do this, but to those that don't, I strongly urge 
you to inform your trading friends about Sierra Charts. It's a lot easier to complain then it is to give kudos 
when kudos is deserved. Don't know why that is. Kudos to SC - its deserved... 

• Thank you very much. I have officially cancelled my e*****l after many years to use Sierra going forward.
• This simulator is awesome. i like it better than e****ns' as it allows me to download the entire month or 

more, start from anywhere on the chart, and fast forward if i want during the replay. with all it's bells and 
whistles, t**********n can't do this and e****n, which is great for a simulator, doesn't allow such 
flexibility for replays. this program is the best all around charting package i've used in the past 10 years... 
very nice job and incredibly quick tech support.

• I repeat my praise of you guys, your product and your way of doing business. Many companies I've dealt 
with would have refused to even investigate this when so few customers were having problems. Continue to 
care about your product and care about your customers and your ongoing success is assured.

• I absolutely LOVE Sierra Chart. Furthermore, your support is second to none. Seriously, after the abuse I 
suffered at the hands of e*****l and q*****s customer "support," it's a breath of fresh air to find a 
company that realizes that the customer is not the enemy.

• You guys are the greatest. Many thanks for all your help.
• This is long over due and I just wanted to say thank you for your advice, help and support with all my 

questions because it is greatly appreciated. I think you guys do an outstanding job with regards to 
responding and answering complex and difficult questions and I appreciate all the effort and hard labor that 
you put into S.C. as it continues to evolve and improve. Again thank you!

• Thanks for all of the help. Today is my first day as a paying customer as I have completed my trial period 
and I look forward using SC going forward. It is a great product from my limited perspective of being a 
user for the last two weeks.

• I have been a long time Sierra user. There have been times in the past where I have posted questions and I 
have always had my issues resolved. This past week I have had more issues than normal, which have been 



issues that were not the fault of Sierra. Nonetheless, Sierra support did a great job in resolving my 
problems, and in less time that I would have thought. Just a post to thank Sierra for doing such a great job. I 
just can't figure out why the rest of the trading world doesn't use Sierra. Thanks again.

• Thanks for your work on improving the Linear Regression Tool.
It works beautifully and exactly as requested.

Sierra Charts are the Best ! !
Dave 

• All of you quality individuals at Sierra have an amazing happy healthy New Year!!!!
• happy holidays sierra support team ! !

You do a wonderful job throughout the year for reseting my login cache and I wanted to send a personal 
thank you for a job well done ........... admin on the support board is great...... tell them thanks also as they 
are always on the spot with a fix
Happy holidays to you all :). 

• I would like to say that of all the real time charting software I have used over the years, Sierra Chart is my 
favorite. I most recently came from *******, and I was skeptical of finding something I liked as well, but 
their customer service had become absolutely horrendous and their data was lagging badly. However, 
having used Sierra Chart for many months and loving its flexibility, I would now never consider returning 
to *******.

• I am grateful and floored at your kindness and generosity at adding the Schiff and Modified Schiff 
capabilities to your Pitchfork tool. How amazing you response to your customers requests there is no other 
company that can surpass you. I can go on and on but will now end this with you are untouchable in all 
areas of Greatness. Thanks again.

• Thanks for the replies, I am getting accustomed to the support board format. I am learning how to unlock 
some amazing flexibility in your software. All the support is appreciated. Thanks.

• Wow... customer oriented... now that is rare. You know that is why I kicked e-sig... to the curb. Glad to 
finally meet like minded folks. Have an excellent day.

• Thanks.... no worries. You guys are the best, whenever there is an issue, you're right on it!
• ...the sierra guys work very hard trying to get us a great product, and i feel the customer service is second to 

none. I dont know of any other service that will answer hundreds of forum posts everyday and still update 
their software several times a month.

• Let me start by thanking the SC engineers for all of the great work. The keyboard navigation makes 
switching between charts, chartbooks, studies or timeframes just a few keystrokes away. Couple that with 
great chartengine and serverside power and you have the winning muscle car on the racetrack. Just loving 
it.

• As I had stated before, Nobody does it better than you.
Customer service is Amazing Your Software is Amazing.
Can I give you a Hug? 

• TIA!!! BTW, I am a former TradeStation user and have only a few hours on Sierra Chart. So far, this 
software rocks!!! The Replay Chart feature is rad, totally rad!!!

• I just had my first occasion to need to print out a few Sierra charts. These charts print out absolutely 
beautifully......and.....automatically on a white background I might add. Very nice.

• As I get more comfortable with Sierra, it's making sense to me. AND I appreciate the fast replies to my 
questions. You guys are great.

• I have used all of the major charting companies in the past and i can say with complete confidence that 
Sierra is the best I've used. The ease of use and features are friendly to any level of user and there support is 
second to none. Plus they are just getting started with the features they plan to add! Great company.

• On a side note, I'm blown away by your customer service. I haven't experienced anything like this in the 
trading realm before.

• Several weeks ago ... i sent an email to have the ability to trade and see my trades through sierra and 
transact ....
thank you ...
it's great ... i just can't say enough good things about sierra charts ... it's absolutely the best ...
your hard work and efforts are deeply appreciated ...
thanks again ... 

• You are a godsend in the overpriced world of trading related software. i hope the gospel i spread about how 



incredible you are sends you a boatload of new users, All the best.
• good trouble shooting Sierra Charts. I really like the fast response. I'll be recommending your guys on 

forums around the web.
• V294 works like a song, thank you for the effort....You guys at sierra have an unbeatable customer service, 

my congratulations.
• I will never forget your attitude, your positivity, And your generosity,in every forum in Israel I am speaking 

about you, and your best charts.
• This support board is second to none!! The members and you guys at Sierra are very very quick and 

helpful. Thanks to you all.
• I have to probably say that now again I appreciate doing business with sierra charts hehe. Thanks again!!!!!
• I will say that Sierra Charts is light years ahead of any other software package in this regard
• Thank you for the updates on my support requests. I would also like to acknowledge that the customer 

support you've provided is outstanding and addressed promptly. I'm extremly impressed with Sierra Chart 
Support! I've experienced poor customer support from other companies which I will not mention. Many 
Thanks!

• I'm a new Sierra Charts user and I can't tell you how impressed I am with the software you've developed. 
Great work!

• This support board is second to none!! The members and you guys at Sierra are very very quick and 
helpful. Thanks to you all. 

• These charts with the Transact data are an outstanding combo IMHO. 
• Wow...I am not used to responsive tech support! Thank you for the attention!!!! 
• I totally love sc 262, the various ways you have enabled various charts to be combined. The patterns on the 

CCI can be formed into cascading effect to see what is really a ZLR (for example), what is not ZLR (for 
example), but in different CCI terms based on a different chart configuration. Then statistics are then not a 
matter of memorizing numbers, but on screen, live, as you go see the trend, its intensity, and what the 
pattern really represents in terms of strength and price potential from different angles. No other charting 
package could put together what you have put together. I am truely amazed with each revision that I work 
through. Thank you for your interest in my cursor phenomina, your charts. I have seen nothing so amazing 
in my life.

... the chart combinations are an absolute requirement for my style of trading--they work perfectly, once I 
get things all simulaneously and consistently arranged so that Spreadsheets see the indicators in the same 
order, thereby eliminating errors that slow down the system.

Again, Thank you every so much. No charting package but Sierra could do what you do. 
• I've been testing several charting/trading platforms over the past year and have come to the conclusion, that 

SC (Sierra Chart) fits my needs the best. Getting deeper and deeper into it, I'm enthused again and again 
with all the features SC offers. Great piece of trading software!! 

• I was also impressed with additional software enhancements/functionality! Many Thanks for the 
outstanding support and updating the software in a very timely matter to address my issue. Two day turn 
around approximately from the time I submitted my issues to providing a new software update to correct 
my issue. Very Impressive! I'm extremely impressed with the Customer Service and Support, and the 
superior Product you provide to traders. Keep up the good work! 

• SC is pretty efficient and one of the reasons I use it.
You guys are really doing a good job! 

• Your charting product really is the very best (over Esignal, Tradestation), I haven't worked with Trade 
Navigator much, but the little I did doesn't compare, especially working with my broker, Transact and the 
various combinations of charts you offer in your built in package, truly beautiful, truely useable, totally 
integrateable and tradeable, easily implemented and experimented with!. 

• Your Charting program is the finest in the world in my opinion. 
• I am not an Infinity user, but have recently (2 months ago) switched to Sierra from eSignal. I use DTN data 

because it has a reputation of long standing as one of the very best. I did many side by side tests using CME 
intra-day futures data . eSig was no different than DTN/Sierra and all studies like Mov avgs , etc were 
identical down the last wrinkle. I trade with TS users who publish charts at the 10 tick level as well as much 
longer. They are also identical to SC/DTN. My conclusion is that only the datafeed will distort charts or 
studies. Regards 



• I just want to rave about the technical assistance I got from Anthony today. All problems have been 
resolved and many kudos to Anthony. Remote assistance is truly one of the marvels of this computer age. 
Dell has aided me immensely through remote assistance as has one other outfit and now Sierra Charts is on 
the list. Many thanks to Sierra Charts and sign me up for a year. 

• Thanks again. SC is great and your customer service is excellent. I am sure I will become your paying 
customer after the trial. Have a nice weekend! 

• Really appreciate your help in this matter. In my estimate, Sierra Chart is hands down, the best charting 
software out there. Thanks again. 

• thanks for your help... I never realized how much sierra charts can really do. I used to use esignal but they 
are very expensive. 

• Administration: Thank you very much for taking the time and effort to send me this important detailed 
information. After following it exactly I was finally able to place any of the dll's I so generously received. I 
can see now that Sierra Chart is a much better program for putting in dll's and for customer support than the 
name of the other charting program I previusly referred to, but won`t refer to again. I feel I have made a 
quantum leap forward in understanding how to work within Sierra Chart due to the help of the 
Administration, [...]. Many thanks. 

• My trial has expired and I have definitely decided to go with SC. Esignal is **, plus the support of sc is 
amazing.

• Thanks for the fast response. I was really impressed. I am software engineer and I've learned to live with 
broken promises about new releases. I guess you are still small ops and have development under control. 
I've used Sierra many years ago and came back when I saw trading from the charts feature available. So far 
so good and it seems to me it will get only better.
Thanks again! 

• First being a former Esignal subscriber for almost 20 years my hat is off to all of you for your exceptional 
product at a great value price.

• I have used lots of charting programs and find yours to be the most stable, and cleanest I've run across, it is 
a professional traders dream!, TS and ESiG are way to retail for my taste, I just a program that can chart 
what I want to chart and have the flexibility to develop the tools I need to trade, your software far surpasses 
my expectations! Keep up the good work! 

• For the price, functionality and online support I believe its exceptional value. (Elite Trader Review) 
• I've looked at Ensign and Esignal and didn't like either. I now use SC with Quotetracker and DTN IQ Feed. 

I am totally happy. Excellant support forum as well. (Elite Trader Review)
• I do like sierra charts software. its very nicelly done and has great features. the programmers will fix 

problems on a dime and are very active trying to make it a better program. (Elite Trader Review)
• the bottom line fact is that for the money this is truly a great piece of software and a much better and 

cheaper package than tradestation... i recommend it without reservations. (Elite Trader Review)
• If you are looking for charting for IB, DTN-IQ, Transact, MyTrack, Opentick, or other datafeeds, for $24/

mo you cannot beat SC. (1.5% off per each additional pre-paid month) Remember, I'm coming from 
TradeStation, MultiCharts, Trade Navigator, and several others I don't remember off top. (Elite Trader 
Review)

• Iv'e been an eSignal user for 4 years but have been hearing good things about Sierra Charts and decided the 
potential $120 a month savings was worth checking out. (Elite Trader Review)

• Thank you for your help and suggestions. I have upgraded to the latest version of Sierra Charts, have re-
installed the TWS function, and.......now my chart is fully up to date!! Thank you for your help, and for 
your support of Sierra Charts.... many thanks. I'm very grateful to you. 

• all i can say is wow! i trade with interactive brokers, trading emini future (ES) so i use their free data feed, 
realtime. I had sierra charts up and running exactlly as i had my esignal charts set, in about two hours.

• the features sierra charrts offer (the ones i know how to use) exceed what esignal offers. currently spending 
$16 for monthly fees where i was previously spending $140 a month for esignal, same service. (Elite 
Trader Review)

• not knocking eSignal. i really liked their product but when someone offers the same thing for $120 a month 
less its hard to pass up. (Elite Trader Review)

• It's the most flexible charting system I know that allows you to modify your charts and, especially, the 
technical tools the way you want them to manifest themselves unlike other "rigid" charting software 
systems that suffer from the "put up with it or lump it" syndrome.

• I really like SC's drawing tools, both the large selection and the way in which they work.



• Sierra is becoming so much better than RT and E-Sig.
• you guys are the best............... have a nice day?? :)
• The way you are going, SC will become the leading charting software. I better prepay for few years in 

advance.
• Thank you so much for all your help - everyone at Sierra has been so kind to me through all of this! You 

folks are the best!
• I love Sierra, I am just a computer dummy, so I appreciate the assistance...You couldn't pry me away from 

sierra with a bulldozer winch and a crane.
• great software, by the way. today i've decided to cancel the other software i've been using for the last ten 

years...
• I find SC easy to use and visually cleaner than many charting packages I have used in the past.
• I am one of your customers that has been using Sierra Chart for some years and it is far better than Trade 

Station 4.0, CQG, Aspen, E-Signal to name a few. I've used them all and I would take Sierra Chart over any 
of them.

• Great effort! It is amazing how much stuff Sierra Chart is putting out all the time. I now ask myself how 
was I able to trade without all these toys?

• First and foremost I would like to express my delight about such great a product you are marketing. Keep 
up the excellent work.

• I've been using this for a few months now and would like to say how pleased I am. An easy to use interface 
with great charting functions at a very competitive price. Keep up the great work.

• I think that you have the finest point and figure algorithm in the charting marketplace. I mean that sincerely.
• Great product and one of the best kept secrets in the market place. I have been in the market 6 years and 

just found you guys a month ago.
• Just a note to say I really like your program. It does just about everything I need it to do and works without 

a hitch. Thanks.
• I thought I would take a minute and tell the developers how much I like Sierra Chart. The more I work with 

it, the more I respect it.
• Thanks for providing the trading community with a cost efficient, functional, and largely customizable 

program. Sierra Chart is an indispensable tool and particularly the greatest I've been fortunate to discover. 
This is coming from a person who's used RealTick charting, technical analysis and quote software program 
for the financial markets before. Thanks, you've just gained a loyal customer. Keep up the good work.

• "I think this is the best bargain on the Web!" George Slezak, Editor http://
www.commitmentsoftraders.com/, and Advisor on the "All Star Traders Hotline".

• I am discovering mytrack & sierra. The latter seems to be the first charting program, I've come across in 
some time done by someone who understands futures traders. Thanks once again for your fine support.

• I like Sierra Chart because of it's clean and straightforward interface and good charts.
• I have had reliable realtime charting for use in my investment research. I am satisfied with both the 

software and the data feed as being stable and properly represented. I would recommend the service and 
software to others. Worth the price. (Member of the 89th Illinois General Assembly)

• I am one of your customers and have been using Sierrachart for some time and find that it is as good if not 
better than Trade Station 4.0. The strong point of these charts are the many features that they provide and 
the fact that you can use these charts with a laptop on the road (Dr. John M. Irwin, Professor of 
Mathematics Emeritus, Wayne State University).

• After scouring the internet for charting programs I was delighted to find Sierra which seems to do all I want 
very well. Your program looks as if it's worth at least twice the asking price.

• Great program!, I am enjoying the sierra charts program. , Thank You for providing such a great program., 
You have been a great help to me in setting things up.

• Sierra Charts is excellent!! I really like they way your charts work for me !!!!
• I have chosen Sierra charts from the many available and I find it an excellent product. UK.
• Having spent 25 years developing software, I know how valuable user feedback can be and, overall, you 

folks have done a most excellent job... keep up the good work!

http://www.commitmentsoftraders.com/
http://www.commitmentsoftraders.com/
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Sierra Chart Educational Materials and Tools
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• Sierra Chart Handbook (Unofficial) 

Sierra Chart Personal Assistance
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This section lists people who provide personal assistance services for Sierra Chart users. They can be contacted for 
help with getting started with Sierra Chart, setting up connectivity, or anyone that needs help with the more 
advanced functionality of Sierra Chart. They can also help with creating specific chartbooks.

• Forgiving Computers
• TicinoTrader
• Trading Life Coach

Other Websites
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Emini Methods This site offers simple systems and methods for trading emini markets and stocks 
developed by a veteran trader and a long-time Sierra Chart user.
Advanced algorithms for tracking and analyzing market behavior. Our adaptive, non-
linear formulas give a real edge over strategies based on classical technical analysis. Our 
JMA is recognized as the "gold standard" in moving averages, even superior to 
institutional favorites like the Kalman filter. 

Jurik Research has been on the leading edge since 1988. We received awards from Stocks 
and Commodities Magazine and gave invited presentations to both national and 
international trading associations. Visit our website and see the difference.
We have one goal

Beating Wall Street at its own game. With decades of experience and a very successful 
proprietary trading model we want to do it in a big way now. Our goal is to start a hedge 
fund, make it world-famous and take it to the top.

• We understand the hedge funds world and unlike many of them who make their 
money largely from commissions and keep their trading models secret, we believe 
innovation requires transparency.

• We believe in a hedge fund that allows its investors to understand the investment 
strategy. For this reason we perfected our trading strategy and consequently 
created a trading course where we explain our methodology step by step.

• If you are interested trading on your own, we allow you to trade the very same 
strategy we’ll be using in our hedge fund and help you achieve your goals as a 
trader and win the Wall Street game.

Learn more at http://intuitivetradinginstitute.com.
Impossible Bot

Step into the future of automated trading with the Impossible Bot. Our site unveils a 
world-class trading system, blending state-of-the-art technology with proven strategies for 
unparalleled accuracy. Ideal for those seeking consistent performance and smart decision-
making in trading. Discover how to elevate your trading game to elite levels.

Forgiving Computers helps you with consistent rule based entries and exits. Our systems 
for automatic entries support range bound markets with scalping tools, and trending 
markets for multiple contracts with runners. Full Manual control is always maintained. 
You get complete flexibility, with your choice of symbols, time frames, and bar types. 
You can choose to only view the signals, or to have them executed on your behalf. We 
also offer automated trailing stops based on popular methods, such as prior bars and 
volatility. We can provide online personalized Sierra Chart training and setup through 
remote connections to your platform.
V-zone trading

The V-zone trading method is a unique and Dynamic analysis approach that gives a 
precise trading map with precise trade locations giving you the skills to masterfully pick 
market turning point locations in any markets in any time frames with stunning accuracy.
Divergence Software, Inc. is pleased to bring you the Harmonic Pattern Collection, a 
complete harmonic pattern analysis package and the only one fully endorsed by Scott 
Carney, President and Founder of HarmonicTrader.com. Harmonic Trading is a 
methodology that utilizes the recognition of specific price patterns and the alignment of 
exact Fibonacci ratios to determine highly probable reversal points in the financial 
markets. Find out more.
OctoPi Trader

OctoPi Trader is a no-code/low-code strategy builder and trade automation solution for 
Sierra Chart. We make trade strategy creation, testing, and automatic execution easy. 
Taking advantage of the Sierra's extensive trade automation and chart replay functionality, 
we provide tooling necessary to create, test, and live-trade any strategy our users can think 
of. OctoPi trader is not just for single strategies - we give you tools to compose and 
analyze a portfolio of algorithms, helping you reach desired profitability and levels and 
minimize risk, all with no requirement to learn any programming. We aim to be the most 
comprehensive trade automation solution available, built on the most robust trading 
platform.

To learn more, view our instructional tutorials at: YouTube Link

Impossible Indicator

Explore the realm of precision trading with the Impossible Indicator. Our website offers a 
deep dive into how this innovative tool transforms market analysis. Experience a new 
level of clarity and efficiency in your trades with our advanced, user-friendly indicator. 
Perfect for traders who want to stay ahead in all markets.

AlbaTherium

AlbaTherium – Precision and Performance for Traders

Unlock the power of Order Block Integrity, Price Action and Volume, Edge 
Enhancement, and Flawless Entries and Exits with AlbaTherium. Our robust tools focus 
on accuracy to give you the trading edge you need.

Save Time 
Reduce 90% of the time spent analyzing charts and drawing levels. Focus on smart 
execution, not over-analysis.

Boost Profitability 
Increase your performance and become a better trader today.

Learn more at https://albatherium.com
Plug & Play Sierra Chart templates and installation support as well as individualized 
templates upon request.
PriceSquawk is an audible trading tool, allowing traders to listen to price action, buying 
and selling activity and volume flow in any market for an edge. Real-time market data is 
converted into trade sounds, price action commentary and volume focused alerts, adding 
an audible dimension of market information to your current trading setup. Utilize 
PriceSquawk audio to enhance your focus on markets and stay tuned to market leading 
order flow across multiple asset classes. Download your 14 day free trial of PriceSquawk 
and access our free prop shop training exercises.
Sierra++

Sierra++ is a user-friendly interface designed to make Sierra Chart easier to use, and even 
more powerful, without compromising its performance and stability.

Sierra++ aims to speed up Sierra Chart learning for beginners, and bring time-saving 
features and increased flexibility to long-term Sierra Chart users.
Trading Order Flow offers all in one for the trading of Equity Index futures:

• Complete free training on price mechanics, order flow, auction process, VWAP, as 
well as a full Sierra Chart software tutorial

• Sierra Chart studies to immediately configure each type of chart and save time
• Certified Workstation for Sierra Chart

Inteligex takes algo trading and makes it accessible to everyone. It delivers clear trading 
signals and predicts where the markets are going as well as enabling you to manage risk. 
Inteligex is suitable for all traders from novices to serious pros and can help improve your 
profitability.
The Quantisme is a very new way to view and read the orderbook, and the market 
orderflow. On this website, you could see how these tools (quantbook/quantmap/
quantrun) let you read the market making HFT activities with a very special orderbook. 
You will be able to see how the limit order flow are reacting about the market order flow, 
and how the market execution is made, compare to the available liquidity of the 
orderbook. You will see how HFT are dealing with the market orderflow. Micro structure 
focused, TapeReader, OrderbookScalper, daytrader, you are all welcome!
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linear formulas give a real edge over strategies based on classical technical analysis. Our 
JMA is recognized as the "gold standard" in moving averages, even superior to 
institutional favorites like the Kalman filter. 

Jurik Research has been on the leading edge since 1988. We received awards from Stocks 
and Commodities Magazine and gave invited presentations to both national and 
international trading associations. Visit our website and see the difference.
We have one goal

Beating Wall Street at its own game. With decades of experience and a very successful 
proprietary trading model we want to do it in a big way now. Our goal is to start a hedge 
fund, make it world-famous and take it to the top.

• We understand the hedge funds world and unlike many of them who make their 
money largely from commissions and keep their trading models secret, we believe 
innovation requires transparency.

• We believe in a hedge fund that allows its investors to understand the investment 
strategy. For this reason we perfected our trading strategy and consequently 
created a trading course where we explain our methodology step by step.

• If you are interested trading on your own, we allow you to trade the very same 
strategy we’ll be using in our hedge fund and help you achieve your goals as a 
trader and win the Wall Street game.

Learn more at http://intuitivetradinginstitute.com.
Impossible Bot

Step into the future of automated trading with the Impossible Bot. Our site unveils a 
world-class trading system, blending state-of-the-art technology with proven strategies for 
unparalleled accuracy. Ideal for those seeking consistent performance and smart decision-
making in trading. Discover how to elevate your trading game to elite levels.

Forgiving Computers helps you with consistent rule based entries and exits. Our systems 
for automatic entries support range bound markets with scalping tools, and trending 
markets for multiple contracts with runners. Full Manual control is always maintained. 
You get complete flexibility, with your choice of symbols, time frames, and bar types. 
You can choose to only view the signals, or to have them executed on your behalf. We 
also offer automated trailing stops based on popular methods, such as prior bars and 
volatility. We can provide online personalized Sierra Chart training and setup through 
remote connections to your platform.
V-zone trading

The V-zone trading method is a unique and Dynamic analysis approach that gives a 
precise trading map with precise trade locations giving you the skills to masterfully pick 
market turning point locations in any markets in any time frames with stunning accuracy.
Divergence Software, Inc. is pleased to bring you the Harmonic Pattern Collection, a 
complete harmonic pattern analysis package and the only one fully endorsed by Scott 
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exact Fibonacci ratios to determine highly probable reversal points in the financial 
markets. Find out more.
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Taking advantage of the Sierra's extensive trade automation and chart replay functionality, 
we provide tooling necessary to create, test, and live-trade any strategy our users can think 
of. OctoPi trader is not just for single strategies - we give you tools to compose and 
analyze a portfolio of algorithms, helping you reach desired profitability and levels and 
minimize risk, all with no requirement to learn any programming. We aim to be the most 
comprehensive trade automation solution available, built on the most robust trading 
platform.

To learn more, view our instructional tutorials at: YouTube Link

Impossible Indicator

Explore the realm of precision trading with the Impossible Indicator. Our website offers a 
deep dive into how this innovative tool transforms market analysis. Experience a new 
level of clarity and efficiency in your trades with our advanced, user-friendly indicator. 
Perfect for traders who want to stay ahead in all markets.

AlbaTherium

AlbaTherium – Precision and Performance for Traders

Unlock the power of Order Block Integrity, Price Action and Volume, Edge 
Enhancement, and Flawless Entries and Exits with AlbaTherium. Our robust tools focus 
on accuracy to give you the trading edge you need.

Save Time 
Reduce 90% of the time spent analyzing charts and drawing levels. Focus on smart 
execution, not over-analysis.

Boost Profitability 
Increase your performance and become a better trader today.

Learn more at https://albatherium.com
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templates upon request.
PriceSquawk is an audible trading tool, allowing traders to listen to price action, buying 
and selling activity and volume flow in any market for an edge. Real-time market data is 
converted into trade sounds, price action commentary and volume focused alerts, adding 
an audible dimension of market information to your current trading setup. Utilize 
PriceSquawk audio to enhance your focus on markets and stay tuned to market leading 
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Trading Order Flow offers all in one for the trading of Equity Index futures:

• Complete free training on price mechanics, order flow, auction process, VWAP, as 
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• Sierra Chart studies to immediately configure each type of chart and save time
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• If you are interested trading on your own, we allow you to trade the very same 
strategy we’ll be using in our hedge fund and help you achieve your goals as a 
trader and win the Wall Street game.

Learn more at http://intuitivetradinginstitute.com.
Impossible Bot

Step into the future of automated trading with the Impossible Bot. Our site unveils a 
world-class trading system, blending state-of-the-art technology with proven strategies for 
unparalleled accuracy. Ideal for those seeking consistent performance and smart decision-
making in trading. Discover how to elevate your trading game to elite levels.

Forgiving Computers helps you with consistent rule based entries and exits. Our systems 
for automatic entries support range bound markets with scalping tools, and trending 
markets for multiple contracts with runners. Full Manual control is always maintained. 
You get complete flexibility, with your choice of symbols, time frames, and bar types. 
You can choose to only view the signals, or to have them executed on your behalf. We 
also offer automated trailing stops based on popular methods, such as prior bars and 
volatility. We can provide online personalized Sierra Chart training and setup through 
remote connections to your platform.
V-zone trading

The V-zone trading method is a unique and Dynamic analysis approach that gives a 
precise trading map with precise trade locations giving you the skills to masterfully pick 
market turning point locations in any markets in any time frames with stunning accuracy.
Divergence Software, Inc. is pleased to bring you the Harmonic Pattern Collection, a 
complete harmonic pattern analysis package and the only one fully endorsed by Scott 
Carney, President and Founder of HarmonicTrader.com. Harmonic Trading is a 
methodology that utilizes the recognition of specific price patterns and the alignment of 
exact Fibonacci ratios to determine highly probable reversal points in the financial 
markets. Find out more.
OctoPi Trader

OctoPi Trader is a no-code/low-code strategy builder and trade automation solution for 
Sierra Chart. We make trade strategy creation, testing, and automatic execution easy. 
Taking advantage of the Sierra's extensive trade automation and chart replay functionality, 
we provide tooling necessary to create, test, and live-trade any strategy our users can think 
of. OctoPi trader is not just for single strategies - we give you tools to compose and 
analyze a portfolio of algorithms, helping you reach desired profitability and levels and 
minimize risk, all with no requirement to learn any programming. We aim to be the most 
comprehensive trade automation solution available, built on the most robust trading 
platform.

To learn more, view our instructional tutorials at: YouTube Link

Impossible Indicator

Explore the realm of precision trading with the Impossible Indicator. Our website offers a 
deep dive into how this innovative tool transforms market analysis. Experience a new 
level of clarity and efficiency in your trades with our advanced, user-friendly indicator. 
Perfect for traders who want to stay ahead in all markets.

AlbaTherium

AlbaTherium – Precision and Performance for Traders

Unlock the power of Order Block Integrity, Price Action and Volume, Edge 
Enhancement, and Flawless Entries and Exits with AlbaTherium. Our robust tools focus 
on accuracy to give you the trading edge you need.

Save Time 
Reduce 90% of the time spent analyzing charts and drawing levels. Focus on smart 
execution, not over-analysis.

Boost Profitability 
Increase your performance and become a better trader today.

Learn more at https://albatherium.com
Plug & Play Sierra Chart templates and installation support as well as individualized 
templates upon request.
PriceSquawk is an audible trading tool, allowing traders to listen to price action, buying 
and selling activity and volume flow in any market for an edge. Real-time market data is 
converted into trade sounds, price action commentary and volume focused alerts, adding 
an audible dimension of market information to your current trading setup. Utilize 
PriceSquawk audio to enhance your focus on markets and stay tuned to market leading 
order flow across multiple asset classes. Download your 14 day free trial of PriceSquawk 
and access our free prop shop training exercises.
Sierra++

Sierra++ is a user-friendly interface designed to make Sierra Chart easier to use, and even 
more powerful, without compromising its performance and stability.

Sierra++ aims to speed up Sierra Chart learning for beginners, and bring time-saving 
features and increased flexibility to long-term Sierra Chart users.
Trading Order Flow offers all in one for the trading of Equity Index futures:

• Complete free training on price mechanics, order flow, auction process, VWAP, as 
well as a full Sierra Chart software tutorial

• Sierra Chart studies to immediately configure each type of chart and save time
• Certified Workstation for Sierra Chart

Inteligex takes algo trading and makes it accessible to everyone. It delivers clear trading 
signals and predicts where the markets are going as well as enabling you to manage risk. 
Inteligex is suitable for all traders from novices to serious pros and can help improve your 
profitability.
The Quantisme is a very new way to view and read the orderbook, and the market 
orderflow. On this website, you could see how these tools (quantbook/quantmap/
quantrun) let you read the market making HFT activities with a very special orderbook. 
You will be able to see how the limit order flow are reacting about the market order flow, 
and how the market execution is made, compare to the available liquidity of the 
orderbook. You will see how HFT are dealing with the market orderflow. Micro structure 
focused, TapeReader, OrderbookScalper, daytrader, you are all welcome!
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Help / Frequently Asked Questions
Summary

This page lists the descriptive titles to pages that contain answers to questions and issues you may have. If you are 
having a problem, then be sure to update to the Current version of Sierra Chart. 

To update, simply select Help >> Download Current Version on the Sierra Chart menu. You may want to briefly 
review all of the titles below to be sure you find the answer you need, even if support referred you to a specific 
topic.

If you are a new user and have not already done so, be sure follow the instructions on the Getting Started 
documentation page.

• Help topic 1: Data/Trading Service Connection and Symbol Issues
• Help topic 2: Data and Chart Display Errors
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• Help topic 73: Help Menu Commands that Access the Website Give an Error Message and Do Not Work
• Help topic 75: FIX Services Only Allow One Connection at a Time
• Help topic 76: Sierra Chart Does not Support External Service API Components
• Help topic 77: Profit/Loss Calculations and Symbol Settings
• Help topic 78: Overlaying One or More Additional Symbols on a Chart
• Help topic 79: Providing FIX Log to Support
• Help topic 80: Incorrectly Reported Trade Position
• Help topic 81: Help With Daily Profit/Loss Value
• Help topic 82: Enabling/Disabling Order Confirmations
• Help topic 83: Charts Unexpectedly Scroll Back and Change Fill Space Amount
• Help topic 84: Coloring or Marking Bars Based on Formula Defined Conditions
• Help topic 85: Bid Ask Average Price Used for Chart Bars and Last Trade Price / Incorrect Last Trade 

Price in Chart
• Help topic 86: Solving Inaccurate Trade Statistics for Charts Field Values

*Last modified Wednesday, 22nd February, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Getting Started >> New User Setup Instructions

Sierra Chart Setup Instructions 1
Setup Instructions Step 1

[Link] - [Top]
Sierra Chart is simple to get started with and simple to use. For more details click on each step.

• => Step 1 - Download
[Link] - [Top]

• Download Sierra Chart 2718 (December 6, 2024) 
Now 

You can also go to the Software Download page and follow the instructions to download Sierra Chart.

• Step 2 - Create Your Account. 
• Step 3 - Supported Data and Trading Services
• Step 4 - Getting Started Tutorial
• Step 5 - After the Trial Activate a Service Package

*Last modified Wednesday, 22nd February, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Getting Started >> Video Library

Video Library
• Introduction
• Video List

Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
If you are developer desiring to develop custom studies, indicators or trading systems for an advanced charting and 
trading platform, for distribution to users for a cost or for free, then Sierra Chart is an excellent choice. Below is a 
list of reasons to choose Sierra Chart.

Reasons to Choose Sierra Chart

[Link] - [Top]
• We provide an easy to use Advanced Custom Study/System Interface And Language (ACSIL), with an 

abundance of advanced capabilities.
• C++ based coding language. This is an industry standard language which is supported across all operating 

systems. Sierra Chart's use of C++ is very simple. Only the basics are used, however you will have the 
advantage of working with a standard nonproprietary language.

• We provide a feature where you will have a web-based control panel to specify those users who are allowed 
to use your studies or systems. You can specify an expiration date as well. To have access to this control 
panel, request this feature and provide us the text you use in the SCDLLName function at the top of your 
source code file. Make this request and provide us the SCDLLName by starting an Account Support Ticket. 

For information about the code changes you need to make to support this feature, refer to the Redistributing 
and Allowing Use Only by a Defined List of Users. 

This feature also supports providing Chartbook, Study Collection and DLL files automatically to those 
users installations of Sierra Chart, who authorized to use your custom studies. 

• We can list your website that you provide the studies or systems from, on our Other Sites Page. We can 
also make a posting about what you offer on our Support Board.

• Since the Sierra Chart Advanced Custom Study Interface and Language is based on C++, you are able to 
use the Microsoft Visual C++ development environment in addition to the editor and build system Sierra 
Chart provides. Visual C++ is available for free from Microsoft. 

• Since you are working with C++, your compiled study or system is inherently protected and cannot be 
reverse engineered or decompiled. This is regardless of whether you use Visual C++ or the Sierra Chart 
provided compiler. There is no need to use any type of obfuscation tool. C++ is proven high performance 
code that is extremely fast. Working with C++ to create custom studies and systems is very easy for Sierra 
Chart.

• Develop fully automated trading systems with Sierra Chart. You have the ability to Backtest those systems 
and obtain reports. These systems can send orders to various supported trading services. For more 
information, refer to the Automated Trading From an Advanced Custom Study documentation page.

• The Sierra Chart ACSIL supports numerous Drawing Styles for study subgraphs. You are able to create 
custom bars derived from the underlying data in the chart. You are able to access all of the drawing tools to 
draw various lines, shapes, text, and other kinds of chart drawings on the chart. 

• Sierra Chart is well respected and reliable software. We are in the business to provide top quality software 
that is up to date and properly supported.
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• We support many backend data and trading platforms with more coming. We support all of the major 
platforms. And our integration to them is very complete and stable.

• Our Advanced Custom Study Interface and Language has support to read files from a Web server. This is 
useful for the following: 1. To develop your own custom authorization method for your study or system and 
restrict it to be used to a list of authorized users. 2. It also allows you to access custom data to be used by 
your custom study or system that you provide your customers. For example, you could have special price 
levels that you want to make available to them every day and now this can be automated. 3. You may want 
to alter the input or settings for your custom study/system and can have your custom study/system get these 
variables from your server. 

You only need to have a file on your server with the necessary data and have your custom study or system 
make the request for it. For a complete working example, refer to ACSIL Programming Concepts.

• If you do promote or list Sierra Chart on your website or are developing something for Sierra Chart for use 
among the public or your group, we can provide you complimentary access to Sierra Chart. 

Describe what you are doing in the area development, marketing or promotion by starting an Account 
Support Ticket. We should be able to provide you complimentary Sierra Chart usage time. The free usage 
time is given 2-3 months increments at a time.

• Sierra Chart is a very widely used and respected charting and trading platform, used around the world. We 
have a considerably large user base, that continues to grow. These are serious investors and traders who are 
paying customers.

• Sierra Chart is an excellent value with low-cost pricing. Sierra Chart is offered free through various 
brokerage/trading services. Pricing can be as little as $10/month per user. So there is very little cost that 
your customers will have to be able to use Sierra Chart.

• While Sierra Chart does not provide programming help, if you have basic technical questions that you need 
answers for, you can post on the Support Board.

•

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link]
Sierra Chart offers complete solutions for financial market brokers. Our specialty is mainly in the area of the 
futures markets. However, all markets are supported including crypto currencies, equities and Forex. 

We have developed excellent relationships with many brokers and we can work with you as well.
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What We Offer

[Link]
1. World-class charting and trading software. This is a complete trading platform supporting all the features 

your trading customers need. Supporting numerous data feeds and exchange connectivity options. For what 
is currently supported, refer to Supported Data and Trading Services page. 

2. If you would like to do your own integration to Sierra Chart's trading and charting functionality, then you 
can develop a server which follows a simple protocol that Sierra Chart supports. For more information, 
refer to DTC Protocol. We are able to create a custom listed service in Sierra Chart for your Data or 
Trading service which follows this protocol.

3. Historical data databasing and serving to Sierra Chart client instances.
4. Centralized order routing where Sierra Chart client instances connect to an order routing server which 

interfaces to a FIX protocol connection or DTC Protocol connection.
5. Real-time data serving to Sierra Chart client instances from a single market data feed.
6. Provisioning of server hardware. 
7. Technical support to your brokers and customers.
8. Continued and high quality development of the Sierra Chart charting and trading software. The 

development is of the best quality to ensure high reliability. This development helps us stay ahead and 
helps you retain and gain new customers.

For more information, contact us at [Java Script Is Required. To View The Email, enable Java Script].

*Last modified Wednesday, 22nd February, 2023.
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Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 59: What is Included in the 
Free Trial?

What is Included in the Free Trial?
• Software Functionality
• Data
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• Support
• Is Historical and Real-time Futures Data Included? (Opens a new page)

Software Functionality

[Link] - [Top]
When you create a Sierra Chart account, you can request a Free trial period of 21 days. 

If you have been unable to use this trial time, then contact Sierra Chart Account Support about this.

During the Sierra Chart free trial period you get unrestricted access to all of the software functionality that is 
available. 

With the trial you can also use any of the supported Trading Services provided by Sierra Chart. 
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If a Trading service, is an external supported service like Interactive Brokers, CQG, Rithmic, and others, these are 
not supported in a free trial. You will need to change to a paid Service Package for these. A paid Service Package 
is required to use external services. 

As an alternative during a free trial, use the Simulated Futures Trading Service.

One reason, among many, for the policy of Sierra Chart not allowing a connection to externally provided services 
(like Interactive Brokers) during a trial, is that we do not control those services. Users inevitably will have trouble 
using these services, and will often have a poor impression of Sierra Chart when using these services for one 
reason or another. During a trial we will only allow a connection to our own Data and Trading services which 
provide the very best quality and reliability.

Data

[Link] - [Top]
The Sierra Chart free trial includes access to the following Sierra Chart provided Data Services listed below. 

• Delayed Exchange Data Feed: Provides streaming delayed data for many futures and stock exchanges. Also 
refer to Using Delayed Data to Evaluate Performance.

• Sierra Chart Real-time and Historical Forex/CFD Data Service
• Sierra Chart Historical Daily and Intraday Data Service
• Sierra Chart Market Statistics Data Feed
• Cryptocurrency Data Services

The above listed services are not included in what is called Free Mode, which is the mode you are placed in after 
your free functional trial is completed. After your free trial is completed, you will need to make a payment for 
Sierra Chart usage time. 

With the trial you can also use any of the supported Trading Services provided by Sierra Chart. If a Trading 
service, is an external supported service like Interactive Brokers, CQG, Rithmic, and others, these are not 
supported in a free trial. You will need a paid account for these. As an alternative during a free trial, use the 
Simulated Futures Trading Service.

If you want real-time futures data, then refer to the Is Historical and Real-time Futures Data Included? page for 
complete information about this subject.

What Data Is Real-Time

[Link] - [Top]
To know what categories of symbols that real-time data is provided for directly with the Sierra Chart Service 
Packages, refer to the Real-time Data page.

Support

[Link] - [Top]
For the available support options, go to the Support page. Keep in mind that free trial users do not have entitlement 
to support other than account issues, pricing questions, problems with basic operation or basic questions. 

Advanced support is not provided to free trial users.

If you need clarification or further help on any of this, use the appropriate Support option.

*Last modified Sunday, 18th February, 2024.
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Is Historical and Real-time Futures Data Included?

[Link] - [Top]
We often receive questions about futures data. The usual question is whether Sierra Chart includes futures data and 
how to obtain futures data. 

Sierra Chart software Service Packages, Standard and Advanced, and the trial package do include historical 
futures data through the Sierra Chart Historical Data Service (Follow the instructions on the page linked to, to get 
started using that service. This is a very good first step to get delayed futures data that periodically updates.). Use 
the Sierra Chart Historical Data Service for historical futures data and for demonstration purposes to get to know 
the software. The Sierra Chart Historical Data Service is included in the free Sierra Chart trial. You can Replay this 
historical data and perform Simulated Trading with it. 

Real-time futures data is not included with the Sierra Chart Service Packages, and is instead supported and 
provided by many of the Data and Trading services that provide futures trading and futures data feeds, which are 
listed in the Supported Data/Trading Services section. Many of the supported Trading services will provide a 
temporary trial for you to receive real-time futures data. Check with them about this. These are external services.

Sierra Chart has no support of any kind for TD Ameritrade or Think or Swim.

Futures data is also provided by the Denali Exchange Data Feed. This is a Sierra Chart service included with some 
of the Service Packages. This service is not included in the free trial. 

To take advantage of reduced exchange fees from the CME (Chicago Mercantile Exchange) you need to have a 
trading account when using one of the Sierra Chart data feeds. More information can be found in the 
Understanding and Accessing Data From the CME, CBOT, NYMEX, COMEX Exchanges section.

With a funded futures trading account, typically you will pay 5.50 to 37.50 USD per month for Chicago Mercantile 
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Exchange (CME) fees. Without a futures trading account the costs can potentially go up to 560 USD per month 
(140.00 USD/month for the CME, CBOT, NYMEX, COMEX individually) if you want access to all of the CME 
futures contracts across all four market data centers in real-time. However, for the major stock index futures (like 
ES, NQ, and others), the cost will be 75.00 USD per month for the CME exchange fee if you do not have a trading 
account. 

Therefore, you can see it is advantageous cost wise to have a futures trading account in the case of CME, CBOT, 
NYMEX, COMEX futures. With some brokers you can open an account with as little as 100 USD.

The EUREX has a more reasonable exchange fee for 21 USD per month. It is not dependent on whether you have 
a trading account or not. This is also true of other exchanges as well. A funded trading account is not required for 
other exchanges. The requirement for a funded futures trading account only applies to CME, CBOT, NYMEX, 
COMEX. 

If you still have confusion about this particular subject, read this page in its *entirety* and figure things out for 
yourself. Do not contact Sierra Chart about this. Or you can post a message for other users on the Support Board 
and make sure you post it as a "User Discussion". Sierra Chart support may or may not respond to it. Or perhaps 
other users will. 

We wish this were an easy subject, but because exchanges tightly control their market data and have various rules 
regarding the use of their real-time data, is the basic reason that this becomes so complicated. The complexity of 
this is a common complaint in the industry. 

If exchanges did not have strict rules and high costs for accessing their real-time market data, then it would be a 
very easy thing for Sierra Chart to provide a single unified server to provide market data across a large array of 
exchanges consistently and reliably.

So to summarize, the Sierra Chart Service Packages and do not themselves include real-time futures data but they 
support Data and Trading services that do provide this data. Only streaming delayed and historical futures data is 
included. 

How Much Does Futures Data Cost?

[Link] - [Top]
This section explains the cost of real-time futures data.

There is no additional cost for historical futures data. Historical futures data is included with all Sierra Chart 
Service Packages. 

Real-time futures data is an additional cost to the cost of a Sierra Chart Service Package and can be provided either 
by the Sierra Chart Exchange Data Feed or an external Data or Trading service (most common).

Cost for Real-Time Futures Data When Using External Trading Service

An external trading service refers to a Trading service supported by Sierra Chart where you have a live funded 
trading account with which Sierra Chart can connect to access the real-time futures data it provides.

The following are the costs in this case: 

• Monthly connection fee charged by the Trading service. Contact your Trading services provider to find out 
what this fee is.

• Plus the cost of Exchange Fees. You need to contact the Trading service you are using for the specific cost 
of these market data Exchange Fees. 

This generally is going to be the lowest-cost option for real-time futures data.

Cost for Real-Time Futures Data When Using one of the Sierra Chart Data Feeds *with* a 
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Futures Trading Account

[Link] - [Top]
• Cost of a Service Package which includes the Denali Exchange Data Feed. Refer to Denali Exchange Data 

Feed Pricing.
• Plus the cost of Exchange fees. For the cost of exchange fees, refer to Supported Exchanges. Since you 

have a futures Trading account, you can take advantage of the lower-priced CME Group exchange fees.
Cost for Real-Time Futures Data When Using one of the Sierra Chart Data Feeds *without* 
a Futures Trading Account

[Link] - [Top]
• Cost of a Service Package which includes the Denali Exchange Data Feed. Refer to Denali Exchange Data 

Feed Pricing.
• Plus the cost of Exchange fees. For the cost of exchange fees, refer to Supported Exchanges. Without a 

funded futures Trading account it is not possible to take advantage of the lower-priced CME Group 
Exchange fees. You will have to pay more for CME Group (CME, NYMEX, COMEX, CBOT) real-time 
data. This is the least desirable way to access real-time futures data from the CME.

Alternative to Futures Data

[Link] - [Top]
Since futures exchanges only make real-time futures data available to customers for monthly fees or may require a 
funded trading account for reduced exchange fees, then if you wish to do practice trading and not open a trading 
account with a Trading service, or you do not want to pay extra for the exchange fees, then we recommend using 
the Delayed Exchange Data Feed. 

Still Confused?

[Link] - [Top]
If you want to receive real-time futures data and if you are still confused about the information on this page, and if 
you have a funded futures trading account with a futures broker/trading service, then start an Account Support 
Ticket to contact Sierra Chart support. Let us know who that broker is and that you want to access real-time futures 
data.

If we determine that the particular futures broker/trading service you have an account with is supported by Sierra 
Chart, then we will provide you the setup instructions to use that Trading service.

If you want to receive real-time futures data and you are still confused about the information on this page, and you 
do not have a funded futures trading account with a supported futures broker/trading service, then follow through 
the Denali Exchange Data Feed Setup Instructions.

The CME Group related exchange fees are free until the end of the month they are activated in. If you want real-
time data for the S&P 500 mini Futures (ES) or the E-mini NASDAQ 100 Futures (NQ), you need to activate the 
CME E-mini (For users without a trading account) exchange. After the first month, the cost of that exchange 
fee is 75.00 USD per month if you do not have a trading account.

I Want Real-time Futures Data, I am Not Happy and I Want to Talk to 
Someone

[Link] - [Top]
You need to understand that real-time futures data is controlled by exchanges and they set the policies. These 
policies are irrational and greedy. Sierra Chart does not set these policies. You need to read through the 
information on this page and understand this subject. It is your responsibility to learn the information on this page. 
This is not difficult.
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If you are not going to read this information on this page, then in general it is not worth our time to spend time on 
the telephone regarding this subject. We waste far too much time explaining real-time futures data and handling the 
associated problems. The information on this page is a manifestation of exchange policies. It is a complicated 
subject, but you need to take the time to read this page.

We have taken far too much abuse related real-time futures data and all of the side effects of these garbage 
policies from the exchanges. If you are looking to complain, do not complain to us. Direct your complaint towards 
the exchanges. It does not help to complain to us or tell us things are too complicated. Your complaint belongs 
with the exchanges.

Let us give you a particular scenario of why we will not talk to someone on the phone about this. Let's say you do 
not have a funded futures trading account, and you want real-time data for the S&P 500 futures and crude oil 
futures. You thought you could get this for 24 USD a month and then you learn that the real cost is going to be 
another 162 USD a month. You then say that this is not worth it, and you want a refund. Why are we going to be 
on the phone trying to sell services that we receive nothing for and are ridiculously overpriced? Not only do we not 
earn any money on exchange fees. We do not earn any money on the data feed itself either. 

You should have also been aware of what is included in the Service Packages. In no case does it say real-time 
futures data is included in the Service Package prices. What is included is clearly specified.

You also should be aware that there are alternatives to futures data including the Delayed Exchange Data Feed.

The first thing that you should do is read the information on this page and then refer to the Still Confused? section.

If you are getting upset because you incorrectly believed that a Sierra Chart Service Package includes real-time 
futures data, you do not have a trading account with a supported futures broker, you just want that real-time futures 
data, you think the problem is with Sierra Chart and want to talk with someone, you need to realize that the Sierra 
Chart Service Packages do not include real-time futures data but support this real-time futures data through the 
Denali Exchange Data Feed.

However, the Service Packages do include delayed streaming futures data. 

Do Not Complain! / Zero Tolerance Policy

[Link] - [Top]
If you have a complaint about the information on this page and the exchange fees that the exchanges want, and the 
complexity and high costs that exchanges like the CME introduce, take your complaint to the exchanges. Do not 
communicate this to Sierra Chart support. Otherwise, we will not respond! We have a zero-tolerance policy in this 
regard. 

Also, the complaints we have are not just from us. We do maintain contacts with data providers, trading services, 
and others, and over the years we do hear the same type of complaints as well from them. We are probably much 
more outspoken than others, but the frustration does indeed exist with our partners as well.

Delayed Data

[Link] - [Top]
An alternative to real-time futures data that is available to all Sierra Chart users is the new Delayed Exchange Data 
Feed now available for the CME, CBOT, NYMEX, COMEX, EUREX, CBOE Futures exchanges.

For other exchanges, there is delayed historical data provided which can be set to update as often as every 20 
minutes and the latest data will be 10 minutes delayed. 

For complete instructions for this periodically updating historical data, refer to the Setup Instructions for that 
service and be sure to follow the last step which explains how to do this. 
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Difference Between Nonprofessional and Professional Designations by 
Exchanges

[Link] - [Top]
It is the exchanges, who designate users of market data from the exchange, either as Professional or 
Nonprofessional. This comes from the exchanges. There may be different market data fees depending upon 
whether you are a professional or nonprofessional using the same data.

Whether you are a professional or nonprofessional or paying a professional exchange fee versus a nonprofessional 
exchange fee, the market data you receive is always the same. There is no difference in market data for 
professionals versus nonprofessionals. 

The "Professional" exchanges are for professional traders, or those that are listed as brokers according to FINRA or 
the NFA. If you do not know what this means, then you most likely are not a professional trader. 

The "Non-Professional" exchange fees are for everyone else that is not a Professional. However, the CME Group 
has a requirement that you have a live, funded, futures trading account in order to qualify as a Non-Professional 
and get the data at the non-professional rates. You need to be able to connect your Sierra Chart software to that 
account at least once a month for verification as well. Refer to Understanding and Accessing Data From the CME, 
CBOT, NYMEX, COMEX Exchanges for more on this. 

Given the above Professional/Non-Professional requirements from the CME Group, you would have to pay the 
Professional exchange fees for market data if you do not have a live, funded, futures trading account that qualifies. 

Denali Exchange Data Feed Related

[Link] - [Top]
Denali Exchange Data Feed Trial

[Link] - [Top]
This section describes using the Denali Exchange Data Feed for real-time data, for free for the first month. 
However, due to various complications involving CME exchange fees, and subsequent restrictions which will 
create a support burden upon us and frustrate you we strongly advise you to instead use the new Delayed Exchange 
Data Feed now available to evaluate Sierra Chart data feed performance, for the CME, CBOT, NYMEX, COMEX, 
EUREX, CBOE Futures exchanges.

The Denali Exchange Data Feed is a data feed provided by Sierra Chart which provides real-time and historical 
data from the CME, CBOT, NYMEX, COMEX, EUREX, CBOE Futures exchanges.

This data feed is low cost. 

If you have not used this data feed at all or you have not used it within the last year, you can get a free trial for real-
time data from the CME, CBOT, NYMEX, COMEX exchanges until the end of the current month. The exchange 
fees provide a free trial.

To use this data feed, refer to the Setup Instructions.

If you do not have a funded futures trading account and you require real-time data from CME, CBOT, NYMEX, 
and/or the COMEX, then you need activate one or more of the following exchanges. If you do not activate one of 
these exchanges you will not receive real-time data and the data will be delayed instead. 

• CME (For professionals and users without a trading account): Price 140.00 USD/month.
• CBOT (For professionals and users without a trading account): Price 140.00 USD/month.
• COMEX (For professionals and users without a trading account): Price 140.00 USD/month.
• NYMEX (For professionals and users without a trading account): Price 140.00 USD/month.
• Or for ES and NQ stock index futures, activate CME E-mini, For professionals and users without a 
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trading account: Price 75.00 USD/month.
If you do have a funded futures trading account with a supported Trading service and you require CME, CBOT, 
NYMEX and COMEX data, then you can activate the following exchange: Full CME Group (CME, CBOT, 
COMEX, NYMEX) for nonprofessional Trading accounts - Price 5.50 USD/month, instead of all of the costly 
exchanges above.

Available CME Exchanges When Using a Supported Trading Service

[Link] - [Top]
If you are using the Denali Exchange Data Feed, and you are a nonprofessional and want to use the lower cost 
nonprofessional CME, CBOT, COMEX, NYMEX exchange fees, then due to CME Group rules, you need to have 
a live and funded trading account with or through one of the following supported brokers or supported trading 
platform services:

• Interactive Brokers Live account
• Sierra Chart Futures Order Routing Services including Teton
• CQG Live account
• Rithmic Live account

Demo/simulation trading accounts do not count towards this requirement.

Sierra Chart also needs to be able to connect to that trading account at least once per month.

If you do not have a funded trading account with one of the above Trading Services or Trading Platform Services 
and are not able to connect to that account in Sierra Chart, then instead you need to use the CME Exchange Fees 
for Professionals and Users Without a Supported Trading Account.

CME Exchange Fees for Professionals and Users Without a Supported Trading Account
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When you require real-time exchange data, then you will need to use the Denali Exchange Data Feed. If you do not 
have a live funded trading account with one of the supported Trading services Sierra Chart works with and you 
want to activate one or more of the CME/CBOT/NYMEX/COMEX exchanges, then you need to activate one or 
more of these specific exchange fees listed below.

These exchanges also have a trial until the end of the month they are activated in. Therefore, there is no cost the 
first month they are activated in. Understand that. However, there will be a cost the following month. 

• CME, For professionals and users without a trading account: Price 140.00 USD/month
• CME E-mini, For professionals and users without a trading account: Price 75.00 USD/month
• CBOT, For professionals and users without a trading account: Price 140.00 USD/month
• CBOT E-mini, For professionals and users without a trading account: Price 50.00 USD/month
• COMEX, For professionals and users without a trading account: Price 140.00 USD/month
• NYMEX, For professionals and users without a trading account: Price 140.00 USD/month

For a list of the symbols each of these exchange fees supports, go to Sierra Chart and select File >> Find Symbol. 
There are subsections for each of the different Futures exchanges. Expand the lists to see the supported symbols. 

If you are a nonprofessional as defined by the exchange but do not have a trading account with a supported Trading 
service, then a solution to avoid paying the professional fees listed above is to follow the Easy Solution to CME 
Funded Trading Account Requirement. In this case you can take advantage of the Available CME Exchanges 
When Using a Supported Trading Service assuming you are actually a nonprofessional.

Explanation of Different CME Exchange Fees

[Link] - [Top]
Below are some of the various CME exchange fees with descriptions for each one which effectively explain the 
differences.
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• CME, For professionals and users without a trading account: The cost of this is 140.00 USD/month. 
This can be used by professionals and nonprofessionals. It includes all of the symbols listed by the CME 
except for NYMEX, CBOT, or COMEX. No other symbols are included. Contact the Chicago Mercantile 
exchange for the explanation about what is a professional and nonprofessional. That is not within the scope 
of this document and Sierra Chart support will refuse to answer this question. Market depth data is 
included.

• Full CME Group (CME, CBOT, COMEX, NYMEX) for nonprofessional Trading accounts: The cost 
of this is 5.50 USD/month. This can be used by nonprofessionals only. And requires a funded trading 
account with one of the supported Trading services. Refer to Available CME Exchanges When Using a 
Supported Trading Service for further information about the requirement for a funded trading account. All 
non-pit traded symbols are supported from the CME, CBOT, COMEX, NYMEX exchanges. Market depth 
data is not included.

• CME with Market Depth for nonprofessional Trading accounts: The cost of this is 11.00 USD/month. 
This can be used by nonprofessionals only. And requires a funded trading account with one of the 
supported Trading services. Refer to Available CME Exchanges When Using a Supported Trading Service 
for further information about the requirement for a funded trading account. It includes all of the symbols 
listed by the CME except for NYMEX, CBOT, or COMEX. No other symbols are included. Market depth 
data is included

• CME E-mini (For users without a trading account: The cost of this is 75.00 USD/month. This can be 
used by professionals and nonprofessionals. It includes all of the E-mini symbols. No other symbols are 
included. Market depth data is included.

*Last modified Sunday, 28th July, 2024.
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Home >> Account Management >> Create Account 

Create Account Step 1
Enter your Email Address below and press Proceed.

If you already have an existing account and require an extension, then request this through an Account Support 
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If you encounter any problems creating your account, contact us at [JavaScript Is Required. To View The Email, 
enable JavaScript].

Enter your Email Address:
Email Address: 
IP: 172.18.0.1
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Delivery Policy

[Link] - [Top]
All services are delivered digitally and subject to refund policy.

How to Access Sierra Chart

[Link] - [Top]
• For access to Sierra Chart you need to have a Sierra Chart Account. And you need to have downloaded and 

installed Sierra Chart. 

If you already have an account, Login to Your Account to activate a Service Package and make a payment 
if your account Usage Time is expired, or to manage your account. 

• If you are a new user and do not have an account, then Create an Account here. 

After this trial time is up, refer to the Renewing Access section. 
• When your Usage Time ends there is nothing to cancel. To renew access, refer to the Renewing Access 

section.

Renewing Access

[Link] - [Top]
Overview

[Link] - [Top]
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The Sierra Chart Service Packages which include the software and included data services are paid for in 1, 3, or 6 
month increments depending upon what you choose. 

You pay for Usage Time of Sierra Chart by activating on your account the particular Service Package you want. 
And then adding sufficient credit to the Services Balance to pay for the chosen Service Package.

Thereafter, you then need to add sufficient credit to the Services Balance to pay for renewals. 

This is the basic model of billing. 

Your account has an ending date for the Service Package that you have active and paid for on your account. Just 
before the ending date is about to expire, this ending date for your Sierra Chart Service Package is extended by 1, 
3, or 6 months depending upon the Service Package time period activated, if there is sufficient credit on the 
Services Balance. The cost of the Service Package is deducted from the Services Balance. 

It is recommended to keep a sufficient Balance on the Services Balance for at least several months of Usage Time 
depending upon what you require.

The Sierra Chart software will notify you approximately 4 days before the current ending date of the Usage Time 
to remind you to activate a Service Package for renewal if this has not already been done, or to add additional 
credit your Services Balance to renew your current Service Package if there is an insufficient Balance for renewal. 

This notification is through the System Notification window which appears when starting Sierra Chart when there 
is a message to be viewed, or automatically appears when a message becomes available on your account. You will 
also get an email message if your Services Balance is too low. Refer to the images below. 

  
To find your Service Package Usage Time ending date, select Help >> Account Control Panel on the Sierra Chart 
menu. The Current Usage Time Ending Date will be displayed on your Account Control Panel page. 

The ending date will be automatically extended as long as a Service Package is active on your account and you 
have a sufficient Services Balance to pay for renewals. If there is an insufficient Services Balance on your account, 
the renewal will not happen until there is. Therefore, there is nothing to do when the Service Package Usage Time 
expires and there is an insufficient Services Balance to renew.

When the free trial Usage Time ends, follow the Instructions below.

Instructions

[Link] - [Top]
Video Instructions.

1. Determine the Service Package and number of months for which you want to activate a subscription. The 
information for the packages and their cost can be found on the Packages page.

2. If necessary, add enough funds to your account in order to cover the cost of the package, and any other fees, 
on the Add Account Credit page. 

3.      
4.    
5.    
6. Go to the Available Services >> Choose Service Package and Time Period for Usage Time section on the 

Activate Services page. Refer to the image below.
7. Select the Service Package and number of Months from the list and press the Update/Set button. 

The Update and Renew Button is only to be used when you want to immediately add additional time to 
your account for the selected package and time frame. 

8. The Service Package for the number of Months selected will automatically renew so long as there is a 
sufficient Services Balance on your account. If there is not a sufficient Services Balance, the automatic 
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renewal does not occur. There is normally not a need to use the Renew Now button on that form, if shown, 
since the renewal is automatic. 

9. In this image below, you can see that if you do not have enough credit on your Services Balance on your 
account, then you need to make a payment in order to pay for the activated Service Package which will then 
extend the Usage Time ending date by the selected time period (1, 3, or 6 months) for the current selected 
Service Package, if it is about to expire. To make a payment, click on the payment link. 

10. You can deactivate the current Service Package at any time on the Activate Services page. However, there 
is normally not a need to do this because if there is insufficient credit on the Services Balance a renewal 
will not automatically happen.

Automatic Renewals

[Link] - [Top]
Usage Time at a particular Service Package which allows you to use Sierra Chart, is added onto your Sierra Chart 
account in 1, 3, 6, 12 month increments at a time depending upon the number of months you selected on the 
Activate Services page. This occurs when Sierra Chart Usage Time is purchased.

One or two days before the Usage Time is about to expire, the Usage Time ending date on your account is 
extended by 1, 3, 6, 12 months and the payment for it is made from your Services Balance on your Sierra Chart 
account if there is a sufficient Balance.

So if you have 200 USD on your Services Balance and your cost of a particular Service Package is 40 USD per 
month, then this is enough to pay for 5 months and your account will automatically renew for 5 months, at the 
selected time interval, if the Service Package is set for renewal on your account. 

This has the advantage that you can suspend your account at any time and just keep the Balance as a reserve for 
future use.

When a Service Package for Usage Time is set for renewal on your account and when that Usage Time is about to 
expire, if there is an insufficient Balance on the Services Balance to pay for the selected Service Package and the 
Number of Months, it will not be extended. So even if there is enough of a Services Balance to pay for Usage Time 
at a 1 month interval but you have chosen to purchase a higher number of months at a time, there will be no 
automatic renewal if there is not enough funds to pay for the number of months you selected. 

There is also no automatic billing of a credit or debit card. As soon as you manually make a payment, the Usage 
Time will be extended at that time.

Therefore, it is not necessary to cancel services or do anything if you do not want to renew Usage Time on your 
Sierra Chart account, and your Services Balance is insufficient to pay for the Usage Time at the Service Package 
and number of months chosen. 

Additionally, other services like Additional Systems and the Denali Exchange Data Feed will also not renew if 
there is an insufficient Balance.

Unlike Sierra Chart Usage Time, when you make a payment, the Denali Exchange Data Feed / Sierra Chart 
Exchange Data Feed will not automatically renew if there was insufficient Balance previously because it is 
automatically canceled and will not renew the following month. You will need to go to the Recurring Services 
page to reactivate these services. 

Changing Package

[Link] - [Top]
Your Sierra Chart package selection can be changed at any time. When changing to a different package, neither a 
refund or payment will occur - rather the remaining Usage Time for your account is adjusted based on the cost 
difference of the packages. Therefore, when changing to a more expensive package, the remaining Usage Time for 
your account will be reduced and when changing to a less expensive package the remaining Usage Time for your 
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account will be increased.

Follow these instructions to change the selected package for your account:

• Go to the Available Services >> Choose Service Package and Time Period for Usage Time section on the 
Activate Services page.

• Select the Service Package and number of Months from the pulldown list on the left side of the page.
• Press the Update/Set button.

If you want to change your package and add an additional unit of time to your account per the selected package and 
time, then select the Update and Renew Now button instead of the Update/Set button.

Free Mode

[Link] - [Top]
When your Sierra Chart paid Usage Time ends, Sierra Chart is placed into Free Mode. It will not be able to connect 
to any external Data or Trading service in this mode. Some features of the program will be restricted like 
Advanced features. You are still able to open charts and view your existing chart data.

Studies and Drawing Tools and other features can still be used and you can do custom study development. 

Sierra Chart will also be placed into Free Mode, when an update of an older Sierra Chart version becomes 
mandatory. In this case, when you start Sierra Chart, the Help >> Download Current Version command will 
automatically be triggered. 

Lost Password

[Link] - [Top]
• If you lost your Sierra Chart software password, use the Account Password Reset page to go through the 

process to reset and retrieve your Account Name and Password.

Licensing / Number of Systems

[Link] - [Top]
• Each user should have a separate Sierra Chart account.
• You can install Sierra Chart on as many computer systems as you want. For instructions, refer to the 

Software Download page. 

You will need to login into those additional copies with your Sierra Chart Account Name and Password. 
However, each Sierra Chart account can by default be used on 2 computer systems at the same time or 
concurrently. This may be up to 3 systems depending upon the Service Package you are using. 

• However, regarding the above you may not be able to connect to an external Data or Trading service more 
than once at the same time, whether on the same or different computers, using the same external service 
username. That is a restriction imposed by external services and not Sierra Chart. A solution to this is to use 
the DTC Server. However, to access market data from the main server instance of Sierra Chart in another 
installation of Sierra Chart, these other installations of Sierra Chart can only be used on the same computer 
system. 

• If you are using the Denali Exchange Data Feed, then to access that real-time data on two computer 
systems at the same time, then refer to Denali Exchange Data Feed Connections. Due to exchange rules, 
market data can only be accessed on one computer system at a time unless you pay more in exchange fees. 
This is a requirement of exchanges. Not Sierra Chart.

• You can install Sierra Chart multiple times (no restrictions on the number of installations/copies) on the 
same computer system and each of those copies can be used concurrently without restriction. For 
instructions, refer to Multiple Services or Using DTC Server for Data and Trading in Another Sierra Chart 
Instance. 

You can have many tens of copies of Sierra Chart on the same system running at the same time with a 
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single license. 
• An installation of Sierra Chart is not linked in any way to a particular computer system. You can freely 

install Sierra Chart on any system or move Sierra Chart to any system you want. You just need to login to 
Sierra Chart using your Account Name and Password. There is only a limit to the number of simultaneous 
running instances of Sierra Chart on different systems. 

• If you wish to use Sierra Chart on more than 2 or 3 computer systems at the same time, you will need a 
separate Sierra Chart account.

• A Sierra Chart client is entering into an agreement with Teton IT Management Services.

Support Services

[Link] - [Top]
Users who pay for Sierra Chart are entitled to a reasonable amount of support to assist with connections to external 
services and guidance for the most basic use of the software and services. The definition of reasonable and basic 
use is defined by Sierra Chart support within the context of the support request. In general reasonable support 
would be not more than 10 minutes of support per month per user.

Support outside of what is described here is within the discretion of Sierra Chart Support. Telephone support is 
usually chargeable and an extra service. It may be provided at no charge if it is the most efficient way to resolve a 
basic issue you are having.

It is fully within the discretion of Sierra Chart engineering support as to whether support is provided at no cost or is 
billable. If you have a question or request, it is subject to being billed. We will advise you of this ahead of time.

Support which is not considered part of the service packages is billed at 65 USD per hour. You will be notified of 
this ahead of time. This charge applies to whether support is provided on the Support Board or through a remote 
assistance session.

Invoices for Payments

[Link] - [Top]
To get an invoice for payment you have made for Sierra Chart Usage Time or other services, go to the Transaction 
Log page.

It is possible to add additional text to the customer information which by default includes the name and address. 
You may want to add a tax ID. To do that, set the "Additional Invoice Text" first through the Manage Account 
Information page.

Refunds

[Link] - [Top]
• To request a refund, make this request through an Account Support Ticket. Refer to the information below 

for the specific refund terms and conditions.
• Refund requests for exchange fees will not be made. You have been advised of this before confirming a 

payment for these services. There are direct costs to us for exchanges and we cannot obtain refunds 
ourselves.

• A refund for the remaining Services Balance or usage time on your account can be made according to the 
following terms.

• A processing fee of 5 USD will be charged against any payment refund made.
• Refund requests for amounts less than 10 USD are not made.
• There may also be a deduction for support expenses at a rate of USD 50 per hour. Do understand that 

providing support to users whether online or via telephone does cost us money and is not refundable.
• Refunds are only given against actual transactions. Payment processors only allow for refunds within a 

certain period of time, typically 3 or 6 months. If the time frame for which a refund can be made for a 
particular payment has passed, then Sierra Chart will not be able to process a refund.

• Any refunds to a Bitcoin or other cryptocurrency address, will have the network fees present at the time, 
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deducted from the refund amount.
• Refunds through PayPal will have the PayPal fees deducted because we do not receive a refund of those 

from PayPal.

Privacy

[Link] - [Top]
• All of your account information is kept private and is never disclosed other than for the reasons stated 

below.
• When a payment is made for Sierra_Chart, your name and address information you have set in your 

account details is provided to the payment processor and their bank, which you choose to use among the 
supported payment processors. Additionally, if you choose to use the Sierra_Chart Exchange Data Feed, 
name and address information is provided to the data feed vendor of record and to the exchanges as is 
required.

• We do not have access to your credit/debit card number since this is processed by outside payment 
processors.

• Your contact information including email address and telephone number may be used to contact you 
regarding support that we need to provide you related to your use of Sierra Chart. Or to inform you about 
new features or functional changes with the Sierra Chart software or services.

• All network connections that Sierra Chart controls are encrypted using TLS except for market data 
connections (for performance reasons). However, any authorization related data for market data is 
encrypted.

Canceling

[Link] - [Top]
If you would like to cancel your Sierra Chart service, follow the instructions below.

1. Deactivate/disable the Service Package renewal on your account. This is done through the Activate 
Services page by selecting the package option for Disabled and then selecting the Update/Set button. The 
existing Usage Time will expire at its expiration date.

2. Deactivate the Denali Exchange Data Feed on your account if you are using it. This is done through the 
Denali Exchange Data Feed Features page. Also refer to the Canceling the Denali Exchange Data Feed 
documentation.

3. If you have setup Automatic Payments with Stripe, then you need to turn off these payments. Either 
select the button for Manage Automatic Payments on the Payments page and follow through the 
instructions to remove the existing card; or select the button for Stripe Cancel on the Account Control 
Panel.

4. If you want a refund of your Services Balance, then start an Account Support Ticket. First refer to the 
Refund Policy.

Recurring Billing

[Link] - [Top]
Normally there is not automatic or recurring billing to a credit or debit card for Sierra Chart. All payments must be 
manually initiated by a user. 

Recently, automatic payments through the Stripe payment processor has been added and can be used. To use this, 
go to the Add Account Credit page.

If you are not using the automatic payment option, you will pay for the services that you require ahead of time by 
making a payment to your Services Balance. 

In the case of your Sierra Chart Service Package and the Denali Exchange Data Feed if you are using it, the 
payment for these services is made automatically from the Services Balance on your account before the particular 
service expires.

Therefore, you generally want to make sure you have a sufficient credit on the Services Balance for your account 
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to keep the services you require active. 

Renewal Dates

[Link] - [Top]
Some Sierra Chart services renew on the particular date they expire which can be on any day in a calendar month. 
Other services renew according to the calendar month and therefore renew at the beginning of the month.

Sierra Chart Usage Time (Service Packages ) renews when the existing usage time on your account expires. So this 
can be at any time in the month. You can see your Sierra Chart account usage time expiration date in the Account 
Details section on the main control panel page.

Exchange Fees renew exactly at the start of a calendar month according to the UTC time zone.

Therefore, these two costs/fees, are not always in sync with each other. Additionally Sierra Chart usage time is 
paid for in increments of 31 days or a multiple of 31 days.

Suspending Usage Time

[Link] - [Top]
To suspend Sierra Chart Usage Time renewals on your account, set the Service Package to renew to Disabled on 
the Services Activation page. The existing Usage Time on your account will remain, and will be used up normally.

If you anticipate wanting to suspend your Usage Time, it is recommended that you set the Service Package on your 
account to only one of the 1 Month options rather than a longer time. This will renew month-to-month. You can do 
this on the Services Activation page. 

Exclusive Agreements

[Link] - [Top]
Sierra Chart does not engage in any kind of exclusive agreements.

Below are some examples of this.

We will not enter into an exclusive agreement with a single reseller in a particular geographical area to offer Sierra 
Chart.

We will not enter into an agreement containing language which excludes us from later entering into any kind of an 
agreement relating to Sierra Chart with individual users, resellers or businesses, that the agreement says should be 
excluded.

We will not enter into an agreement exclusively offering functionality in Sierra Chart to one particular entity to the 
exclusion of anyone else. This excludes some custom development that was agreed ahead of time to be for that one 
particular entity, but in that particular case it would be developed as something completely separate and not part of 
Sierra Chart.

Some feature or functionality that is developed as part of Sierra Chart, is open to all even if we billed a specific 
entity extra for the development of that feature or functionality. Although in these cases what we normally bill is 
only a small portion of the actual cost to develop it.

An individual or business will not be be cut off from the use of Sierra Chart or related services, other than for 
reasons of nonpayment, failure or refusal to accept the License Agreement, or when there are statements of 
intentions or actions, which are intended to harm Sierra Chart in some way. 

We understand that users take the time to learn about Sierra Chart, do custom development for Sierra Chart with 
their own time and money, and therefore can become dependent on our products and services for a certain period 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa1cf.html?page=doc/Packages.php
https://www.sierrachart.com/UserControlPanel.php#AccountDetails
https://www.sierrachart.com/UserControlPanel.php#AccountDetails
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#ServicePackage
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index1c43.html?page=doc/LicenseAgreement.php


of time. It is for this reason, that we always endeavor to maintain consistency as much as we can, maintain 
reliability and longevity of our products and services.

There is no promise being made here that Sierra Chart will always be available, available at the same prices, and 
always work the same way but this generally is our objective.

The price of Sierra Chart can be increased but these price increases will be reasonable and provided with notice 
when possible.

None of the above statements constitute any legally binding agreement. They are only statements of intention.

Non-Disclosure Agreements

[Link] - [Top]
Sierra Chart does not sign nondisclosure agreements. If you are the provider of an API for your service, there 
should not be any nondisclosure agreement. You want to sell your service, and that service has a cost to it, so why 
should there be a nondisclosure agreement for the API? It makes no sense. To think there is something unique or 
special there, or something worth protecting is frivolous and lacks any merit and common sense.

If you want to tell us about something you would like to have added to Sierra Chart, then we are also not going to 
sign a nondisclosure agreement because this is functionality which is going to be part of Sierra Chart and available 
to our user base. 

Additionally, there are a world of ideas. Anyone can come up with an idea, and your idea has already been thought 
of, or will be thought of at a later point in time independently and to think you have some kind of protection of that 
idea, and some claim against us, lacks any merit. 

And we are the engineers. We are the ones who implement ideas. It is the implementation and execution of an idea 
which is the most difficult part. And it is through that process, that specific details about accomplishing it that have 
to be determined and implemented. This is the hard part and we do all of that work and those are our ideas. 

Partnership Requests

[Link] - [Top]
Sierra Chart does not do partnerships. What does a partnership accomplish? There is no need for one. The Sierra 
Chart product and all of its associated services, are available for you to use very easily and are all publicly 
available. 

If there is something you would like added to Sierra Chart that we do not have, let us know. If there is some issue 
you have or you need help, we will help you with that and get it all resolved. 

Sierra Chart prices are kept low and we do not offer commissions. 

*Last modified Friday, 18th October, 2024.
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Description of Service Packages and Pricing
• Introduction
• Packages

◦ Base Packages
▪ Base Standard Sierra Chart (Service Package 3)
▪ Base Sierra Chart with Advanced Features (Service Package 5)

◦ Integrated Packages
▪ Integrated Standard Sierra Chart (Service Package 10)
▪ Integrated Sierra Chart with Advanced Features (Service Package 11)
▪ Sierra Chart with Advanced Features and Market by Order (Service Package 12)

• Included Data and Simulated Trading Services
• External Supported Services
• How Much Does the Sierra Chart Software Cost plus Data?
• Multiple Month Purchase Discount
• EUREX Historical and Real-time Data
• One Time Purchase Option?

Introduction

[Link] - [Top]
Sierra Chart has multiple Service Packages which are explained below.

• You can Activate a particular Service Package on your account.
• You can change your Sierra Chart Service Package at any time.
• You can also evaluate the highest available Service Package if your account is not currently on this Service 

Package.
Refer to the Free Trial Help Topic to see what is included in the trial. 

Be sure to read about possible additional expenses for data.

Packages

[Link] - [Top]
Base Packages

[Link] - [Top]
The Base Packages from Sierra Chart do not support connections to external provided Data or Trading services. 
For example, they will not connect to Interactive Brokers, CQG or Rithmic.

These Base Packages support connectivity to Sierra Chart provided Data and Trading services only. However, they 
do not support connectivity to the Denali Exchange Data Feed. 

In order to connect to any external Data or Trading service or to the Denali Exchange Data Feed, one of the 
Integrated Packages (Package 10, 11, or 12) must be used.

The following data feeds or simulated trading services can be used with these Base Packages:

• Sierra Chart FOREX and CFD Data Service
• Real-Time data enabled through the Sierra Chart Exchange Data Feed
• Sierra Chart Market Statistics Data Feed
• Cryptocurrency / Bitcoin Data and Trading Services
• Delayed Streaming Exchange Data Feed
• Simulated Trading Service
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Base Standard Sierra Chart (Service Package 3)

[Link] - [Top]
Price: 26 USD/month

The Base Standard Service Package includes all functionality of the software except what is listed in the Sierra 
Chart with Advanced Features section.

Base Sierra Chart with Advanced Features (Service Package 5)

Price: 36 USD/month

Base Sierra Chart with Advanced Features includes all of the Base Standard Service Package features and these 
additional advanced features:

• TPO Chart Study
• Numbers Bars
• Numbers Bars Calculated Values
• Market Depth Historical Graph
• Volume Profile Interactive Drawing Tool

Integrated Packages

[Link] - [Top]
The Integrated Packages from Sierra Chart includes external connectivity from Sierra Chart to any of the 
Supported Data and Trading Services.

In addition, these packages can be used with any of the Sierra Chart data feeds, including the real-time Denali 
Exchange Data Feed.

Integrated Standard Sierra Chart (Service Package 10)

[Link] - [Top]
Price: 36 USD/month

The Integrated Standard Sierra Chart Service Package includes external connectivity along with all functionality 
of the software except what is listed in the Integrated Sierra Chart with Advanced Features section and the Market 
by Order data.

Integrated Sierra Chart with Advanced Features (Service Package 11)

[Link] - [Top]
Price: 46 USD/month

The Integrated Sierra Chart with Advanced Features Service Package includes external connectivity along with 
the same features as the Integrated Standard Sierra Chart Service Package (Package 10) with the following 
Advanced features:

• TPO Chart Study
• Numbers Bars
• Numbers Bars Calculated Values
• Market Depth Historical Graph
• Volume Profile Interactive Drawing Tool

Sierra Chart with Advanced Features and Market by Order (Service Package 12)

[Link] - [Top]
Price: 56 USD/month
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The Integrated Sierra Chart with Advanced Features and Market by Order Service Package includes external 
connectivity with the same features as the Integrated Sierra Chart with Advanced Features Service Package 
(Package 11) with the additional Market by Order (MBO) functionality.

Included Data and Simulated Trading Services

[Link] - [Top]
The following data and services are available with any Sierra Chart package:

• Sierra Chart Historical Data Service
• Sierra Chart Real-time and Historical Forex/CFD Data Service
• Sierra Chart Market Statistics Data Feed
• Cryptocurrency / Bitcoin Data and Trading Services
• Delayed Exchange Data Feed. High quality and detailed, streaming delayed and historical data. With 

market depth data and market by order data.
• Simulated Trading Service. You can perform unlimited simulated trading, using real time or delayed data 

using a server-based environment.

External Supported Services

[Link] - [Top]
External Services are external Data or Trading services. They are not included in the Sierra Chart Service Package 
price since they are externally provided functionality.

For a list of the services which are externally provided, refer to Supported Data and Trading Services. In that list, 
only the services which are identified as "External" are considered external services. The others are considered 
included services or separately paid for Data services.

An example of an external service would be Interactive Brokers, CQG or Rithmic.

How Much Does the Sierra Chart Charting and Trading Software Cost 
plus Data?

[Link] - [Top]
The price of the Sierra Chart software and data for Sierra Chart depends upon what Data or Trading service you 
will be using Sierra Chart with and what Service Package you choose.

Sierra Chart supports many external Data and Trading services, including our own Trading and Data services.

The external services are separate from us. Data services provided with the Service Packages include the Sierra 
Chart Historical Data Service, Sierra Chart Real-Time and Historical Forex and CFD Data Service, and the Sierra 
Chart Market Statistics Data Feed.

If the service is separate from us, then there potentially is an additional charge for the data. Check with the Trading 
service you use to find out the monthly cost. In the case of futures data, whether you use a Trading service for the 
market data, an external Data service, or the Denali Exchange Data Feed (described below), you will have to pay 
exchange fees.

There are also the Real-Time Exchange Data Feeds Available from Sierra Chart which are Data services provided 
by Sierra Chart that provide real-time futures, stocks and cash indices data. These data services have their own 
separate pricing from the Service Packages described on this page, and therefore are an additional cost.

For information about real-time futures data, refer to Futures Data.

For further information and pricing for external services, refer to the Data and Trading Services page.
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Multiple Month Purchase Discount

[Link] - [Top]
Refer to the table below for the available discounts.

Numbe
r Of 

Month

Service 
Package 3 - 

Base Standard

Service 
Package 5 - 

Base 
Advanced

Service Package 
10 - Integrated 

Standard

Service Package 
11 - Integrated 

Advanced

Service Package 12 - 
Integrated 

Advanced MBO

Disco
unt

1 26 USD 36 USD 36 USD 46 USD 56 USD 0 %

3 70.2 USD (23.4 
USD/Month)

97.2 USD (32.4 
USD/Month)

97.2 USD (32.4 
USD/Month)

124.2 USD (41.4 
USD/Month)

151.2 USD (50.4 
USD/Month) 10 %

6
124.8 USD 
(20.8 USD/
Month)

172.8 USD 
(28.8 USD/
Month)

172.8 USD (28.8 
USD/Month)

220.8 USD (36.8 
USD/Month)

268.8 USD (44.8 
USD/Month) 20 %

12 Not Available Not Available 302.4 USD (25.2 
USD/Month)

386.4 USD (32.2 
USD/Month)

470.4 USD (39.2 
USD/Month) 30 %

All pricing is subject to small price changes over time without notice.

EUREX Historical and Real-time Data

[Link] - [Top]
As a matter of policy, EUREX historical and real-time data is provided by the Denali Exchange Data Feed when 
using Sierra Chart. If only historical data is required for EUREX, then this is provided by the Sierra Chart 
Historical Data Service.

These are the only recommended sources of data for EUREX data. We do not recommend using any other source. 
And no support will be provided for using EUREX data from any other source.

It is possible to access data from other sources, but no technical help is provided and you must be using Service 
Packages 10, 11, or 12. To change your Service Package, refer to Services Activation.

One Time Purchase Option?

[Link] - [Top]
Occasionally we get asked if we offer a one-time purchase option for Sierra Chart. The answer is no, and this is 
something that would never be offered.

It is inconsistent/incompatible with the services that we offer. Sierra Chart is not merely software, but provides 
extensive market data services, order routing services to exchanges, support services and continuous updates to our 
software which is necessary for it to work with external Data/Trading services due to various changes with those 
services which occur on an ongoing basis.

We also continuously update the software with various improvements and new features.

Therefore, our costs must be covered with continuous payments for the software and services.

*Last modified Saturday, 26th October, 2024.
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◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Account Control Panel / Purchase Services >> Account Password Reset 

Account Password Reset
Password Reset Email

Enter Account Name
Account Name *: 

*: If you do not know your Sierra Chart Account Name, go to this page to retrieve it.

If you are having difficulty retrieving your account information, then contact us at support@sierrachart.com.
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Introduction

[Link] - [Top]
On this page you can find all of the various available support options. 

Data/Trade Service Connection Problem?
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[Link] - [Top]
If you have logged in successfully to Sierra Chart but have trouble connecting or logging in to your external Data 
or Trading service, and need a solution to this problem, then refer to help topic number 62.

Self Help

[Link] - [Top]
Software Documentation

[Link] - [Top]
The Software Documentation is the complete documentation for the program. Be sure to read the Getting Started 
documentation page. 

Site Search

[Link] - [Top]
Sierra Chart Site Search : Use the Search box at the top of all Sierra Chart website pages to search this website and 
all Sierra Chart documentation pages.

Help / Frequently Asked Questions

[Link] - [Top]
The Help/Frequently Asked Questions page lists answers to questions and problems you may have. Most common 
issues are answered here in detail. Try to find your answer on this page before sending a question to support.

Sierra Chart Accounts

[Link] - [Top]
If you have a problem logging into the software, you have a question about your account (not a technical software 
question), you need help with an error related to your software service package, you need help with making a 
payment, have a billing question, or you lost your password, go to the Sierra Chart Accounts page, for instructions 
and to contact Account Support.

This contact method is not meant for technical software support. For technical software support, use the Support 
Board.

Pricing Questions

[Link] - [Top]
If you have a pricing question, first take a moment and review our Packages and Pricing page.

If you have further questions, it is preferred that you post your questions on the Sierra Chart Support Board. It is 
quite easy and it only takes a few minutes.

If you have a pricing question, you need to first let us know what Data or Trading service you wish to use. If you 
have been referred by a broker to us, then be sure to tell us which broker. Otherwise, without having this 
information it will be difficult for us answer a pricing question because we do not know what Data or Trading 
service that we support, that you want to use.

If you have questions about the pricing of an external Data or Trading service, those questions must be directed to 
that service and not us.

Support Board - Online Support
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[Link] - [Top]
If you need help with the Sierra Chart software, or the Data or Trading services, use the Sierra Chart Support 
Board. 

The Support Board is for all questions about and suggestions for the software and supported services. Including 
pricing questions.

Avoid sending requests by email since it is more organized and efficient for us to handle support through the 
support request pages on the Support Board. Files can be privately attached to a Support Board post and only seen 
by Sierra Chart support.

The Support Board provides reliable, efficient and organized communication between you and us. Sierra Chart 
Engineering continuously monitors the Support Board and it is given the highest priority.

Sierra Chart support will promptly and accurately respond to messages posted on the Support Board. You will also 
receive an e-mail notice when your message has been responded to.

If complete privacy is needed, you can use an Account Support Ticket instead.

Questions and requests sent to us by email that should be on the Support Board or through an Account Support 
Ticket will be delayed by 2 days or not answered at all. In general, we no longer are answering support questions 
by email unless we believe there is a good reason. If you are asking Sierra Chart Support questions by email related 
to pricing for external data feed services and when there are exchange fees involved, you can forget about 
receiving a response because you will not. We will always respond to email messages and direct you to the Support 
Board if that is where the question/request needs to go and this will happen in 90% of the cases.

Telephone And Interactive Remote Assistance Support

[Link] - [Top]
Sierra Chart only gives telephone and remote assistance at our discretion. This typically will occur when a Support 
Board posting has been made and we are unable to determine the cause of the particular issue. In this case, we will 
notify you that we want to contact you through the Support Board posting. There is no charge for this assistance, as 
it is an issue that we deem needs further clarification.

For customers wanting to have direct help with a particular aspect of Sierra Chart, then we recommend contacting 
one of the people listed in our Sierra Chart Personal Help section. The people listed are not Sierra Chart employees 
and do not represent the Sierra Chart company. They are listed as third party providers offering their help for a fee.

Management Contact

[Link] - [Top]
To send a private message to the Management about business related issues, use [Java Script Is Required. To 
View The Email, enable Java Script]. This address is not for any other purpose and improperly directed e-mail 
will not be replied to at this address.

If you do not receive a reply for your e-mail message, then check your junk folder and make certain that messages 
from SierraChart.com are allowed on your e-mail account.

Trading Support

[Link] - [Top]
The Sierra Chart software provides complete Trading capabilities and interfaces with many Trading services. All 
orders are routed directly to those services and not through Sierra Chart systems with the exception of Teton order 
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routing. If there are any problems with these connections, then in most cases we are automatically notified.

Or you can let us know through our Support Board and we will always promptly resolve any issues within our 
control. 

If you have some priority issue involving trading, this must be directed to your trading/broker service. We are not a 
broker, we cannot access your trading account and cannot provide any priority trading support. Sierra Chart 
support should never be relied upon for that.

Depending upon the particular Trading service being used, there may or may not be an electronic alternative means 
to access your trading account. You can ask Sierra Chart support about what would be available. If there is not an 
alternative means to access your account you are unsure about the status of Orders or Positions you must call your 
broker.

If you have a question about the trading functionality in Sierra Chart, or question about some particular live or 
simulated event that occurred that was unexpected, we will according to our own schedule, provide reasonable 
support for that. For these kind of questions, use our Support Board. The Support Board does provide a private 
method to provide your Trade Activity Log in the case where we ask for that.

Understand that any unexpected live trading issues that have occurred cannot be resolved by us. We can only 
explain what has happened based upon the order and fill activity in the Trade >> Trade Activity Log >> Trade 
Activity tab. It is solely within the discretion of Sierra Chart support as to whether we will undertake the time 
necessary to analyze a Trade Activity Log and explain a particular issue that has occurred which was outside of our 
control and not related to the Sierra Chart software.

If you have any questions about the trading activity and the responses received from the trading server for your 
orders, you will only need to look at the Trade >> Trade Activity Log in Sierra Chart. All of the information 
resides there in an organized format.

*Last modified Wednesday, 17th July, 2024.
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• List of Third Party Sierra Chart Study and System Programmers

List of Third Party Sierra Chart Study and System Programmers
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This is a list of outside developers who do study and system programming for Sierra Chart. They have their own 
prices and terms for development. Contact them to see if they can do your project and to find out their pricing and 
terms.

• www.simplesystemtrading.com: Do you want another version of an indicator you are using? Are you 
curious if your edge can be automated? Focus on your trading and let me handle the coding. From a simple 
indicator to an advanced automatic trading system coded in Sierra Chart, I am available to help you out. I 
work quick so I save you time and money. Honest quotes, no minimum fees. Find out how your trading can 
become more simple for a normal price. Contact me with no obligations. Stay tuned for exciting stuff on 
the website.

• 4xdev: Development of custom studies and conversion of trading tools from platforms such as Forex Tester 
3/4, MetaTrader 4/5, TradingView, NinjaTrader, etc. to Sierra Chart.

• sawtoothtrade.com: SawtoothTrade provides Sierra Chart Spreadsheet study programming and Alert 
programming.

• Frozen Tundra - custom.trading.solutions@gmail.com - Custom automated trading system development. 
Recommended.

• Gomicators: We provide high performance OrderFlow, Volume Profile, MultiTimeFrame MultiTop 
detection, and UniRenko studies for Sierra Chart.

• ForgivingComputers.com: Trading Systems Developer for Sierra Charts. Off-the-shelf and custom studies 
and trading systems using spreadsheets and ACSIL.

• Quantevo: We specialize in working with commercial vendors and high end individual traders for platform 
conversion projects such as porting commercial indicator sets to Sierra Chart and its white labels such as 
Infinity from other platforms, as well as other custom development and trading strategies.

• The Indicator Market: We have years of experience in trading all kind of instruments and also 
Programming Platforms as Sierra Chart. We offer custom programming services to the trader community 
with the advantage that you can talk with a trader that understands what you want. We quote by job, not per 
hour, so you will get the best final cost for your indicator or system.

• CHART{+}CODERS: We personally use Sierra Charts for our personal trading, so we know the 
development process inside and out and we are ready for your project.

• mboxwave.com: MBoxWave Wyckoff Trading System is a Complete Order Flow Trading System which 
exposes Supply / Demand, Accumulation & Distribution, Buy / Sell Imbalances, Speed of the Tape, 
combined with Algorithmic Buy / Sell signals to find optimal entry points to gain an edge in the markets.

• www.emojitrading.com: Emoji Trading specialise in Order Flow analysis for Sierra Chart offering their 
flagship Order Flow Suite as well as custom development services.

• https://tradedevils-indicators.com/pages/sierra-charts-indicators: We provide advanced OrderFlow, Smart 
Money Concepts, and other studies for Sierra Chart.

• OctoPi Trader: Effortlessly automate your trades using OctoPi, trading automation tool designed for traders 
with no prior programming knowledge.

• Patternsmart: Patternsmart can help you to develop your customized indicator and convert your code from 
any platform (NinjaTrader, MetaStock, MetaTrader, Tradestation, Esignal, Multicharts, Sharescope, 
Thinkorswim, Prorealtime, etc.) to Sierra Chart.

• www.twofoxtrading.co.uk: Custom studies and study/system development, chartbook templates, platform 
setup, and conversion of indicators from other platforms.

• onn@trade29.com: Custom study and system development. We have received good feedback about this 
developer. They are a good and recommended choice.
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• AlbaTherium - Professional Trading Solutions: Simplify your chart analysis with AlbaTherium’s 
innovative tools for Sierra Chart, We design high-performance Sierra Chart tools for precise entries and 
exits, including order flow optimization and advanced volume analysis. Our Edge Enhancement techniques 
allow you to increase profitability and make more informed trading decisions, while reducing 90% of the 
time spent on manual analysis. Tailored for professional traders looking for an edge.

*Last modified Monday, 07th October, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment

https://albatherium.com/
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop


◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Other Pages >> Blocked Email Domains for Alerts

Blocked Email Domains for Alerts
Blocked Email Domains for Alerts

The following are email domains which are blocked from receiving Sierra Chart Alert Messages by email.

The reason these are blocked is because these mail servers have blocked emails from the server that sends the alert 
messages from Sierra Chart. If we did not block them, then this can lead to a worse problem, and in some cases this 
is already the case, where normal email messages that we try to send users on these domains will also get blocked.

Generally, email servers listed here, are not very responsible with proper management of their mail services and 
should be avoided to begin with anyway.

The Sierra Chart server which sends email alert messages, also regulates the number of email messages which can 
be sent to an email address over a specified period of time to minimize this kind of problem to begin with. 

*Last modified Wednesday, 20th March, 2024.
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Setup Instructions Step 2
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Sierra Chart is simple to get started with and simple to use. For more details click on each step.
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• Step 1 - Download
• => Step 2 - Create Your Account. Free Trial is Available.

[Link] - [Top]

◦ Now that you have downloaded and installed Sierra Chart, the next step to use Sierra Chart is to 
create a Sierra Chart account. Go to the Create an Account page to create an account.

◦ After you create your Sierra Chart account and you have an Account Name and Password, then 
follow the Login Instructions to log into Sierra Chart. 

Once you create your Sierra Chart account, your account will automatically be setup for the Free 
Trial. 

•

• Step 3 - Supported Data and Trading Services
• Step 4 - Getting Started Tutorial
• Step 5 - After the Trial Activate a Service Package

*Last modified Wednesday, 17th July, 2024.
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Login Page - Create Account 
Home >> (Table of Contents) Getting Started >> New User Setup Instructions >> Become Setup with a Data 
or Trading Service

Sierra Chart Setup Instructions 3
Setup Instructions Step 3

[Link] - [Top]
Sierra Chart is simple to get started with and simple to use. For more details, click on each step.

• Step 1 - Download
• Step 2 - Create Your Account
• => Step 3 - Supported Data and Trading Services

[Link] - [Top]

◦ First, it must be understood, that Sierra Chart is fully self-sufficient and does not require utilizing it 
with any external Trading or Data or broker service for the purpose of evaluation and if you are not 
performing live trading. During a free trial, connection to these services is not supported. Only 
Sierra Chart provided market Data and Trading services can be used during a trial.

◦ Sierra Chart includes and has support for various Data and Trading services. For complete 
information, refer to Supported Data and Trading Services. 

◦ However, by default Sierra Chart is configured to have access to all of the included Data services. 
No additional configuration is needed. Therefore, it is recommended at this time to skip this step 
and proceed to Step 4 - Getting Started Tutorial.

◦ Sierra Chart provides a Trade Simulation Mode which can be used. However, if you want to use the 
Trading Evaluator - Delayed service, then refer to Simulated Futures Trading Service. 
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This provides a server-based simulation environment for futures and Forex trading. The Trade 
Simulation Mode which you have access to in Sierra Chart without using the Trading Evaluator 
is a simulation feature within Sierra Chart. It is not server-based.

•

• Step 4 - Getting Started Tutorial
• Step 5 - After the Trial Activate a Service Package

*Last modified Wednesday, 22nd February, 2023.
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Sierra Chart Setup Instructions 4
Setup Instructions Step 4

[Link] - [Top]
Sierra Chart is simple to get started with and simple to use. For more details click on each step.

• Step 1 - Download
• Step 2 - Create Your Account
• Step 3 - Supported Data and Trading Services
• => Step 4 - Getting Started Tutorial

[Link] - [Top]
Continue with the Getting Started page for step-by-step instructions to get started using Sierra Chart.
We provide comprehensive and up-to-date documentation and the Getting Started page is considered an 
essential page to read. It will help you get started and understand the key features. The rest of the Sierra 
Chart documentation can be used as needed for reference.

• Step 5 - After the Trial Activate a Service Package

*Last modified Friday, 14th June, 2024.
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Service Package

Sierra Chart Setup Instructions 5
Setup Instructions Step 5

[Link] - [Top]
Sierra Chart is simple to get started with and simple to use. For more details click on each step.

• Step 1 - Download
• Step 2 - Create Your Account
• Step 3 - Supported Data and Trading Services
• Step 4 - Getting Started Tutorial
• => Step 5 - After the Trial Activate a Service Package

[Link] - [Top]
This step is to be completed after your free trial has been completed.
After your free trial is completed, you will need to activate and pay for a Service Package on your account. 
For complete documentation, refer to Renewing Access. 

*Last modified Monday, 10th June, 2024.
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Before You Login
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1. If you have not already downloaded and installed Sierra Chart, download the current version from the 

Software Download page.
2. If you do not already have a Sierra Chart account, then you will need to Create an Account.

Step-By-Step Login Instructions

[Link] - [Top]
1. Start Sierra Chart. If Sierra Chart is running, restart it.
2. If the login button says Pending..., then press the Cancel button.
3. Enter your current Sierra Chart Account Name and Password on the Login window exactly as you specified 

them when you created your account. If you changed your password, then be sure to use your most current 
password.

4. In almost all cases Use HTTP Proxy should be unchecked. Complete information about the HTTP Proxy 
settings can be found on the HTTP Communication Errors page.

5. Safe Mode checkbox: This means Advanced Custom Study Safe Mode. When this option is checked, 
Advanced Custom Study files which provide studies, indicators and trading systems from outside 
developers, will not be downloaded from the Web server or loaded into charts. This only needs to be 
enabled in case these files are causing a stability problem in Sierra Chart.

6. Make sure you are connected to the Internet. Press the Login button.
7. If you receive an error, then refer to the Login Problems section below for instructions on how to resolve 

that error.
8. If you are a new user, continue with Step 3 in the Initial Setup Instructions.

When your usage time has ended, there is nothing to cancel. If you want to renew, go to the Purchase page or select 
Help >> Purchase on the menu.

Login Problems

[Link] - [Top]
When the Login window displays when you start Sierra Chart and you have logged in previously, the Login button 
will be automatically pressed. When the button is pressed either automatically or manually it will say Verifying 
and become grayed. Initially the button will say Pending while the login is pending.

1. If you receive an Invalid Account Name or Password message when the Login button is pressed on the 
Login window, then this is because you have not entered your Account Name or Password exactly as you 
provided. If you are unsure of your Account Name or Password, then request your password be resent to 
you by going to the Account Support page.

2. If sometime after pressing the Login button you receive a Sierra Chart Login Error: (specific HTTP 
error message) message, then this will be caused by an HTTP communications error. 

For help with HTTP errors, refer to the HTTP Communication Errors page.

Login with a Different Sierra Chart Account Name

[Link] - [Top]
If you need to login with a different Sierra Chart Account Name than you are already using or ensure verification 
of your account information, do the following:

1. If Sierra Chart is running, exit by going to the main Sierra Chart window and selecting File >> Exit.
2. Start Sierra Chart using the shortcut on your system desktop or by whatever means you normally use to run 

Sierra Chart.
3. Press the Cancel button on the Login window to prevent an automatic login. You will have an opportunity 

to do this, about 4 seconds. You can press the Cancel button more than one time. 
4. Enter your current Account Name and Password on the Login window or verify they are correct.
5. Press the Login button.
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6. If you have any trouble logging in, refer to the Login Problems section.

Working Off-Line Without an Internet Connection

[Link] - [Top]
Follow these instructions to use Sierra Chart when you do not have an Internet connection. 

These instructions are also applicable in the event that the Sierra Chart Web server is unavailable which is 
exceptionally rare, but there could always be Internet connectivity issues which can lead to it not being accessible 
from your system.

1. You first need to have logged into Sierra Chart successfully when you last used Sierra Chart while you had 
an Internet connection. Otherwise, the below procedure may not work. 

2. Run Sierra Chart. 
3. On the Login window, you must enable Save Password to be able to work off-line and for the below 

procedure to work. So be sure to keep that option checked in the event that you want to be able to login 
when off-line.

4. When you do not have an Internet connection, you simply need to start Sierra Chart and let it log in 
automatically. The login may take a little longer. About 10 to 20 seconds but it will let you in. Do not press 
the Cancel button during this time. 

5. You can use Sierra Chart without an Internet connection for about up to a month, so long as your Sierra 
Chart account does not expire during that time.

6. Once you have logged into Sierra Chart, to prevent it from connecting to the Data and Trade servers, select 
File >>Disconnect on the menu. You may also want to uncheck Global Settings >> Data/Trade Service 
Settings >> Connect on Program Startup to prevent Sierra Chart from connecting on start up.

7. Any existing chart data that you already have can be accessed without an Internet connection. New chart 
data cannot be unless you have Internet connectivity. 

8. When you open a Chartbook, there should not be an automatic connection to the external data and/or 
trading servers. If there is, simply select File >> Disconnect. An automatic connection would be caused by 
a blank chart normally. You may want to close those blank charts by going to the chart and selecting File 
>> Close Active Window. 

Forced Login

[Link] - [Top]
There are cases where it is necessary when starting Sierra Chart to ensure a connection to the Sierra Chart server to 
receive updated account information which may not occur if there is a connection problem to the server. To force a 
login, as it is called, follow these instructions. 

1. Start Sierra Chart. Or restart Sierra Chart if it is already running.
2. On the Login window press the Cancel button if you see a button to the left of it labeled "Pending".
3. Enable the Force Login option.
4. Press the Login button.
5. If you encounter any communications error, then refer to HTTP Communication Errors to resolve.

Using Safe Mode

[Link] - [Top]
Follow the instructions below to run Sierra Chart in Safe Mode or to disable Safe Mode if you no longer want to 
use it.

Safe Mode prevents the loading of custom studies, the downloading of custom studies that are set to be 
downloaded, and the automatic opening of Chartbooks and other files.

This is an important procedure to follow if there are abnormal shutdowns or freezing of Sierra Chart, related to 
custom studies with bugs or are inefficient, or Chartbooks which may be using high CPU usage.
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For more information about custom studies which are causing a problem, refer to help topic 17. 

1. Start Sierra Chart. Or restart Sierra Chart if it is already running. You can exit from Sierra Chart which is 
currently running through the File >> Exit menu command. Sierra Chart can be started using the shortcut 
on your system desktop.

2. On the Login window press the Cancel button if you see a button to the left of it labeled "Pending".
3. Enable the Safe Mode option. Refer to the image below. Uncheck Safe Mode if you no longer want to use 

it.
4. Press the Login button.

Disabling Automatically Opening Files on Startup

[Link] - [Top]
Follow the instructions below to disable the automatic opening of files that you have specified in the Global 
Settings >> General Settings >> Files to Open on Startup list. 

This will prevent the automatic loading of Chartbooks and Spreadsheet files upon startup of Sierra Chart.

1. Start Sierra Chart.
2. On the Login window press the Cancel button if you see a button to the left of it labeled "Pending".
3. Disable/uncheck the Open Files on Startup option.
4. Press the Login button.

*Last modified Wednesday, 30th November, 2022.
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Introduction
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Welcome to Sierra Chart. Sierra Chart is an advanced financial market charting and trading application. It is a full-
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featured and complete application to meet your requirements. This page contains important step-by-step 
instructions for getting started with Sierra Chart, opening charts and introducing you to Trading from Sierra Chart. 
If you only want to read one page on this website, then this should be the page to read. 

If Sierra Chart is not already running then press the Start button on your desktop and select Programs >> Sierra 
Chart >> Sierra Chart to run it. If the Login window displays prompting you for an Account Name and 
password, then read the Software Login Instructions page for further instructions. When Sierra Chart is started, the 
main Sierra Chart window will be blank. This is normal since no charts or other windows will be open.

Appearance Settings

[Link] - [Top]
The colors and font sizes within Sierra Chart are fully customizable. Due to your preferences and also your 
computer monitor resolution, adjustments may be necessary. Select Global Settings >> Graphics Settings to 
adjust the colors and font sizes.

For additional information, refer to Graphics Settings.

Initial Setup
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By default, Sierra Chart is set to work with the SC Data - All Services service which gives access to multiple 
Sierra Chart provided data services in a single connection.

A new Sierra Chart account which is on a Free Trial has access to a limited range of symbols.

For an understanding of what symbols provide real-time data and how to obtain real-time data for other symbols, 
refer to Real-Time Data.

Another available service which is included in the Sierra Chart trial and paid Service Packages is the Simulated 
Trading Service which provides simulated trading for futures, Forex and crypto currencies using a server-based 
environment for the simulated trading.

After the trial, Sierra Chart can be used with the supported Data and Trading services. To learn about the available 
data and trading services go to the Data and Trading Services page.

1. Set the Global Settings >>Time Zone Settings to the Time Zone for the default time zone in which you 
want your charts displayed. Chart specific time zone settings are available. 
◦ Select Global Settings >> Data/Trade Service Settings to open the Data/Trade Service Settings 

window.
◦ Select the Common Settings page listed at the top of the window to go the Common Settings.
◦ Ensure that Allow Support for Sierra Chart Data Feeds is set to Yes so that data from Sierra 

Chart can be received. 

When using a Sierra Chart provided Data service, this this option is always implied to be enabled. 
This setting is only relevant under certain conditions and with certain external Trading services.

◦ Set the Intraday Data Storage Time Unit to what you require. If you will be using Number of 
Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars, then set this to 1 Tick or 1 Second (1 Second is less precise). For complete details for this 
setting, refer to Intraday Data Storage Time Unit. 

It is generally recommended to start with an Intraday Storage Time Unit of 1 Tick. But, if you want 
charts to load superfast and you understand the tradeoffs for using a higher time unit, then set this to 
1 Minute. For more details, refer to Improving Performance of Loading Chart Data.

◦ Set the Maximum Historical Intraday Days to Download settings to the number days of historical 
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Intraday data that you want to have available for the symbols to be charted. 

In the case of futures contracts, it is not necessary and not recommended to increase this beyond 
186 days because that setting only applies to an individual contract month and not the overall 
amount of data to load into a Continuous Futures Contract chart which you will be using for long-
term futures contract charts.

◦ Press OK to close the Data/Trade Service Settings window.
2. Select File >> Connect to Data Feed on the menu (or press the Con button on the Control Bar) to connect 

to the Data server and Trade server (if applies to the service you are using) if Sierra Chart is not already 
connected.
If File >> Connect to Data Feed and the Con button are disabled, then this indicates Sierra Chart is 
already connected to the data feed. In this case, go on to the next step.
If there is a problem connecting to the data feed, then the Sierra Chart Message Log ( Window >> Message 
Log) will display and indicate this. In this case, refer to help topic # 1 for instructions to resolve the 
problem.
When Sierra Chart is connected to the external server, then DF: followed by a number will be displayed in 
the status window on the Control Bar below the Sierra Chart menu indicating this. Refer to the image 
below.
A connection to the server is also indicated by Con: # on the title bar of the main Sierra Chart window. The 
number after Con: is the data feed sequence number. And upon a successful connection to the server, a 
message will be added to the Sierra Chart Message Log indicating a successful connection.

Open A Chart
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To open a chart or a Trade DOM, select File >> Find Symbol on the menu.

Locate and select the symbol in the list of available symbols, or manually enter one in the Selected Symbol box 
and press either Open Historical Chart, Open Intraday Chart, or Open Trading DOM.

In the case of stock symbols, they are not listed and have to manually be typed in the Selected Symbol box.

In the unlikely case, where the Find Symbol window is empty, you will need to follow the instructions to Update 
Symbol Settings. Refer to the image below.

A symbol is a short abbreviation for a particular Stock, Futures contract, Forex market, CFD, Index or Option 
contract.

A list of available symbols during a trial can be found on the Sierra Chart Trial Account page.

Historical charts have a bar period of 1 Day and greater. They can also be Weekly, Monthly, Quarterly and 
Yearly charts. A Historical chart with a period per bar of 1 Day, is called a Historical Daily chart. The underlying 
data in the data file are daily data records containing data for a single day.

Intraday charts can have any bar period. Usually the bar period is less than 1 day and are based on a fixed time 
frame down to 1 millisecond. Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price 
Change, Point and Figure Bars are also supported.

Although you can specify a period per bar of 1 Day or greater with Intraday chart data types, it is usually not 
practical to create long-term Historical charts from Intraday data with a 1 Day or greater bar period because they 
will take a longer time to load and usually do not go back far in time.
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For a Trading DOM, go to the Overview of Trading page to get started with trading from a Trading DOM.

If you use an unknown or improperly formatted symbol, you will not get any data in the chart window and it will 
remain blank. In the case of a Trade DOM, the center price will be 0. You will also see a message on the chart or 
Trade DOM that says Symbol is Unknown. If you receive this message or do not get a chart make sure you are 
using the correct symbol, and also refer to Help Topic 1.3 (Symbols).

Multiple charts can be opened through File >> Find Symbol by selecting the symbol and pressing the appropriate 
button. The chart windows can be arranged using the commands on the Window menu. Charts can be selected 
through the CW menu at the top of the main Sierra Chart window or from the chart tabs at the bottom of the 
window.

It is strongly recommended that you prevent the scanning of the Intraday data chart files with a file extension of 
scid by anti-malware software on your system. Many systems run Microsoft Security Essentials and it needs to be 
set to prevent the scanning of these scid files. If this step is not performed, anti-malware programs will have a 
significant impact upon the performance of Sierra Chart.

Additional Steps

[Link] - [Top]
1. Chart Settings: To adjust the settings for the chart, make sure the chart is active and select Chart >> 

Chart Settings on the main menu.
Each chart has its own Chart Settings which are specific to that individual chart. Some settings can be 
shared among charts through the use of the Chart Linking feature.

2. Days to Load: The number of days of data loaded in the chart can be changed with the Chart >> Chart 
Settings >> Data Limiting >> Days to Load setting. When increasing this setting for Intraday charts, if 
additional historical Intraday data needs to be downloaded you will be prompted for that after pressing OK. 
For detailed instructions to increase the amount of data in Intraday charts, refer to Downloading/Viewing 
More Historical Intraday data.
The bar period or timeframe of the bars in the chart can be changed to be based upon numerous available 
bar periods. All of which are fully customizable.
For Intraday charts, the available settings are in the Chart >> Chart Settings >> Bar Period >> Bar 
Period Type list. Refer to the image below.
For Historical charts, the available settings are in the Chart >> Chart Settings >> Bar Period >> 
Historical Chart Bar Period Type list. Refer to the image below.
Refer to the Chart Settings page for the complete documentation for the Chart Settings window.
Press the OK button to close the Chart Settings window.

3. Continuous Futures Contract Charts: In the case of a futures contract symbol, like MES?##-CME, to 
increase the amount of historical data in these charts where at every bar the active contract month at that 
time is displayed, refer to the Continuous Futures Contract Charts page for instructions.

4. Changing the Timeframe Per Bar in a Chart: go to the chart and type the timeframe per bar directly into 
the chart window and select the Enter key.
For example, type the number of Minutes you want per bar into the chart window followed by the letter m 
for Minutes and the Enter key.
The chart window will capture the keystrokes as you type them. Example: 30m <ENTER>.
If the chart is already based upon Minutes, you can leave the m out and just enter the number of Minutes 
and press the Enter key. 

For complete instructions, including changing between the available Bar Period Types, refer to the 
Changing Chart Bars Period documentation page.
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Additionally, there are Control Bar buttons that can be pressed to change between common chart bar 
periods. You can add custom Control Bar buttons configured for a specific period per bar. For complete 
documentation, refer to Customize Control Bar.

5. Values Windows: Select Window >> Chart Values Window or Window >> Tool Values Window to 
display the two primary Values windows which display the data for the graphs in the chart. There is also 
the Compact Tool Values Window.
One of the most useful tools is the Tools >> Chart Values tool which displays a crosshair on the chart. With 
the Chart Values tool, the associated values for the chart column you are pointing to are displayed in the 
Tool Values Window.

6. Chart Shortcut Menu: You can right click with the Pointer over a chart window to display a menu of 
commonly used commands. If the chart is in Chart Trade Mode, you will see trading commands listed on 
the menu as well.
Select any of the Global Settings >> Customize Chart Shortcut Menu | Chart Trade Menu | Chart 
Drawing Menu commands on the main menu to customize this menu.
Keyboard shortcuts are also fully supported for all menu commands. For instructions, refer to Keyboard 
Shortcuts.

7. Scrolling The Chart: The chart can be scrolled back and forward in time by using the scroll bar located at 
the bottom of the chart.

To add space to the right side of the chart after the last bar in the chart, refer to Right Side Fill Space.

8. Horizontal Scaling: To change the bar spacing in a chart use the Up Arrow, Down Arrow, Page Up, and 
Page Down keys on your keyboard. Drag the timescale along the bottom of the chart left or right. Or use 
the Control Bar buttons shown below.

9. Vertical Scaling: The vertical scale can be expanded or compressed, or moved up and down. To do this 
click and drag on the Values Scale numbers on the right side of the chart. Right-click on those numbers to 
get a menu of Scale related commands. For complete instructions, refer to Scaling.

10. Adjusting the Height of Chart Regions: Refer to the image below.

11. Working with Charts: Refer to the Working With Charts documentation page for additional information 
on working with a chart.

12. Studies: To display a study like Volume or a Moving Average or put another study on the chart: Select 
Analysis >> Studies on the menu. Search for Volume in list of Studies Available or whatever study you 
need. Click on the study name. Press the Add button. Press the Settings button to adjust study settings and 
Inputs such as the Length of a moving average, colors and draw styles. Press OK. Press OK again to close 
the Chart Studies window. Refer to the Chart Studies documentation page for complete instructions on 
using chart studies.

13. Chartbooks: Select File >> Save on the menu. Type a name in the Filename box for your Chartbook. All 
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of the open charts are grouped into a Chartbook. Press the Save button to save the Chartbook.
Select File >> Close Chartbook on the menu to close all visible charts. Select File >> Open Chartbook 
on the menu, select the chartbook from the list and press Open to open your charts. Your saved chartbook 
will also be listed on the File menu for easy selection and opening. Refer to the Chartbooks documentation 
page for complete information on saving charts and how they are organized.

14. Drawing Tools: Sierra Chart provides a large set of professional Drawing Tools to draw various types of 
objects and lines on charts to perform analysis. To use a chart drawing tool, select Tools on the menu and 
select a tool from the menu. Refer to the Chart Drawing Tools documentation page for complete 
instructions for all of the available Tools and to learn about configuring tools.

15. Chart Replay: To replay an Intraday chart, select Chart >> Replay on the menu. Scroll the chart back to 
where you want to begin the replay, and press Play on the Replay control panel window.

16. Chart Update Interval: Select Global Settings >> General Settings on the menu and select the General 
page. Set the Chart Update Interval to the rate at which you want your charts updated. Typically 500 to 800 
milliseconds is reasonable.
Using a higher value will reduce CPU usage and the chart will update slower. Using a lower value will 
increase CPU usage and the chart will update faster. It is not recommended to use a setting less than 100 
milliseconds.
Press OK when done. This setting does not affect the speed at which data is stored. It is stored tick by tick 
without any gaps.
The Chart Update Interval can also be set individually for each Chart/Trade DOM and can be set lower 
when you require faster updating. Refer to the chart specific Chart Update Interval setting.

Working with Sierra Chart Settings Windows
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For information to work with the Sierra Chart Settings Windows, refer to Settings Window Interface.

Notes About Charts
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• Data for each symbol is stored in its own file. The filename is the symbol itself plus a file extension. The 

file extension depends upon whether the data file is for a Historical Daily or an Intraday chart. These files 
are called Chart Data Files. Charts are created from these files.

• When you enter a new symbol in the File >> New/Open Historical/Intraday Chart window Filename 
box or the File >> Find Symbol window and press the Open button, a new file will be created and data 
will be downloaded for the symbol, if available.

• The same chart data file can be opened more than once. This is if you want to have charts with different 
configurations for the same symbol. You can open as many charts as you require at the same time. It is 
possible to select multiple existing chart data files in the File >> New/Open Historical or File >> Intraday 
Chart windows to open multiple charts at the same time. Simply press and hold the Control key on your 
keyboard and select the chart data files one by one with your pointer.

• When you open a chart and are connected to the market data feed server, then data download status will be 
displayed directly on the chart window in the center. In the case of Intraday chart data, when the download 
is complete, then the real-time data will be written to the data file as trades occur and is accumulated in the 
file. 

After 6 months you will have an additional 6 months of data on top of what was initially downloaded. 
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For instructions to access more historical Intraday data, refer to Downloading/Viewing More Historical 
Intraday Data. 

In the case of Historical charts, all available data will be downloaded, up to 50 years. While connected to 
the market data feed, Historical charts are updated in real-time with the current prices. 

  

Submitting An Order for Trading
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To submit an order for trading, you first need to have a chart or a Trading DOM open for the symbol that you want 
to trade. For instructions, refer to Step 3 on this page. 

All of the Trading functionality in Sierra Chart is accessed through the Trade menu and the various windows 
opened by the available commands on that menu. Trading from charts and Trade DOMs is performed through the 
trading interfaces on the chart or Trade DOM (which is a special type of chart), and the Trade Window.

Sierra Chart has a simulated trading mode where Orders and Positions are simulated. And a non-simulated trading 
mode where Orders are submitted to an external trading service. It is important to understand the difference 
between these two. Refer to Difference between Simulated and Non-Simulated Trading Modes. During a trial, you 
can only use the internal Simulation Mode or the Simulated Futures Trading Service. Connections to external 
trading services is not supported during a trial.

For information for all of the Trading functionality, including chart trading, refer to Overview of Trading.

Quick Order Entry: Go to an already open chart or Trade DOM window and select Trade >> Open Trade 
Window for Chart to open the Trade Window for the chart if it is not already open. Follow the instructions in 
Entering an Order from the Trade Window section to submit the order.

For a list of all of the Trading Related documentation pages, refer to the Trading section on the Table of Contents 
page.

Need More Help?
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If you are having any kind of problem, refer to the Help and Frequently Asked Questions Page.

On-line Documentation

[Link] - [Top]
At the top of every website page there is a menu that links to all of our main website pages.

This on-line documentation system is the complete up to date documentation for Sierra Chart.

Pressing F1 in Sierra Chart will display the documentation page associated with the active window.

Each page in this documentation is called a documentation page. Every page is listed on the Table of Contents 
page.

The website documentation is updated and improved almost daily. It is designed to be simple and complete. 

The Sierra Chart Table of Contents page lists and categorizes every single page on this website including the 
documentation pages. This is for easy reference. You will notice how the website has a very simple and logical 
organization to it.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexcf3b.html?page=doc/HistoricalIntradayData.html#DownloadingViewingMoreHistoricalIntradayData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexcf3b.html?page=doc/HistoricalIntradayData.html#DownloadingViewingMoreHistoricalIntradayData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9473.html?page=doc/TradeWindow.html#OpeningTradeWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexf915.html?page=doc/Trading.html#DifferenceBetweenSimAndNonSim
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index7ada.html?page=doc/SimulatedFuturesTradingService.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexf915.html?page=doc/Trading.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9473.html?page=doc/TradeWindow.html#TradeWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0ca.html?page=doc/Contents.php#Trading
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0ca.html?page=doc/contents.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0ca.html?page=doc/contents.html


You will also notice at the top of every webpage, a series of links indicating where you are on the website. Using 
those links you can easily navigate back one level or to the Home page. 

Notes

[Link] - [Top]
Stocks, bonds, futures, options, market indices, statistics, mutual funds, are referred to as symbols in Sierra Chart.

A symbol is a symbolic representation of one of these types of securities/markets/indexes/statistics/instruments. A 
symbol is used for charts, trading windows, and quote lines on a Quote Board.

The time shown on the title bar of the main Sierra Chart window is based upon your computer's clock and adjusted 
to the Global Settings >> Data/Trade Service Settings >> Time Zone setting you have specified in Sierra Chart.

This documentation uses the word Pointer to refer to the human interface pointing device on your computer. This 
could be a tablet, touchpad, mouse, or touchscreen.

A list of Sierra Chart words and definitions can be found on the Sierra Chart Nomenclature page.

Alternative Method of Opening Charts
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Historical Charts
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Historical charts have a bar period of 1 Day and greater. They can also be Weekly, Monthly, Quarterly and Yearly 
charts. A Historical chart with a period per bar of 1 Day, is called a Historical Daily chart. The underlying data in 
the data file are daily data records containing data for a single day.

Select File >> New/Open Historical Chart on the menu to create or open a Historical Daily / Weekly / Monthly / 
Quarterly / Yearly chart. The default file extension for Historical Daily data files is dly.

In the New/Open File window, type a new or existing symbol in the File Name box or select one from the list of 
files, then press the Open button.

When manually typing a symbol in the File Name box, there is no need to enter the file extension.

Refer to the image above. The symbol needs to follow the format required by the Data or Trading service you are 
using.

For symbol lists and formats, use the File >> Find Symbol window.

Intraday Charts
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Intraday charts can have any bar period. Usually the bar period is less than 1 day and are based on a fixed time 
frame down to 1 second or Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, 
Point and Figure Bars. 

Although you can specify a period per bar of 1 Day or greater with Intraday chart data types, it is usually not 
practical to create long-term Historical charts from Intraday data with a 1 Day or greater bar period because they 
will take a longer time to load and usually do not go back far in time. 

Select File >> New/Open Intraday Chart on the menu to create or open an Intraday chart. The default file 
extension for Intraday chart data files is scid.
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In the New/Open File window, type a new or existing symbol in the File Name box or select one from the list of 
files, then press the Open button.

When manually typing a symbol in the File Name box, there is no need to enter the file extension.

Refer to the image above. The symbol needs to follow the format required by the Data or Trading service you are 
using.

For symbol lists and formats, use the File >> Find Symbol window.

*Last modified Wednesday, 17th July, 2024.
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◦ Volume

Introduction

[Link] - [Top]
Sierra Chart, like any company, uses a nomenclature that is made of internally developed words and phrases in 
addition to more commonly recognized terms from the industry.

The following are definitions for words, phrases or other terminology that may be seen within the Sierra Chart 
software and/or documentation.

Definitions

[Link] - [Top]
Ask

[Link] - [Top]
The price a seller is willing to accept for a security.

Bar

[Link] - [Top]
A graphical representation of the performance of a security over a specific range. The range is typically time, but 
can be based on other specifications such as Volume or Number of Trades.

A bar is notated by the prices at the Open, High, Low, and Close.

Best Ask

[Link] - [Top]
The Best Ask is the lowest Ask price available on the market.

Best Bid

[Link] - [Top]
The Best Bid is the highest Bid price available on the market.

Bid

[Link] - [Top]
The price a Buyer is willing to pay for a security.

Buy

[Link] - [Top]
The act of taking possession of a particular commodity asset or security.

Buyer

[Link] - [Top]
A person wanting to take possession of a security by buying it from a seller.



Close

[Link] - [Top]
The price of the last trade within a bar.

Daily Volume

[Link] - [Top]
The exchange reported total volume for the trading day.

Note that the Daily Volume will not be equivalent to the sum of the intraday data. For more information go to the 
Comparing Daily Volume to Intraday Chart Bar Volume documentation.

Evening Session

[Link] - [Top]
The After-Hours trading session. Also a secondary period of trading time that can be defined separately in Sierra 
Chart.

When used, the starting time for the Evening Session defines the beginning of the Trading Day.

Additional information can be found in the documentation for Session Times.

Exchange

[Link] - [Top]
A marketplace where securities, commodities, derivatives and other financial instruments are traded.

Intraday Data

[Link] - [Top]
Data in which each data point contains less than a full trading day's worth of data.

The transmitted data indicating the individual trades that take place while the exchange is open.

Futures

[Link] - [Top]
A futures contract is a legal agreement to buy or sell a particular commodity asset, or security at a predetermined 
price at a specified time in the future.

High

[Link] - [Top]
The highest price reached within a bar.

Low

[Link] - [Top]
The lowest price reached within a bar.

Market Depth

[Link] - [Top]
The size of the Limit orders on the exchange for a particular instrument at each price in the Price Ladder.
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Numbers Bar

[Link] - [Top]
A single column in the chart indicating various calculations at each price level.

Also known as a "Footprint" or "Footprint Chart". Within Sierra Chart it is only referred to by the term "Numbers 
Bar".

Open

[Link] - [Top]
The price of the first trade within a bar.

Price Ladder

[Link] - [Top]
The range of price levels displayed on to the side of a chart indicating the various Price Levels associated with the 
data in the chart.

Price Level

[Link] - [Top]
A single price point within the Price Ladder for which data is available.

The minimum difference in price levels within a chart is defined by the Tick Size.

Quantity

[Link] - [Top]
The number of items to be bought or sold in a single Trade.

This can also be referred to as the Volume of a trade.

Sell

[link] - [Top]
The act of removing possession of a particular commodity asset or security.

Seller

[Link] - [Top]
A person wanting to dispose of a security by selling it to a buyer 

Stock

[Link] - [Top]
A security that represents the ownership of a fraction of a corporation.

Tick Size

[Link] - [Top]
The minimum value that the price for that symbol can change by. For example, the E-Mini S&P 500 (ES) futures 
has a Tick Size of 0.25, therefore the price will always move in increments of 0.25.



Top-of-Book

[Link] - [Top]
The top of the book is the highest bid and lowest ask prices. These are also called the Best Bid and Best Ask.

Trade

[Link] - [Top]
An agreement between a buyer and a seller to take each side of a futures contract or to exchange stock shares. This 
also applies to other types of tradables. A single trade has a volume indicating the quantity of that trade. In the 
documentation, the term Trades is used to indicate the number of trades at a particular Numbers Bar price level or 
for a period of time. A single trade can have a Quantity or Volume which is greater than 1. Therefore, there is a 
difference between the number of trades at a price level and the quantity or volume of those trades at a price level.

Trading Day

[Link] - [Top]
The calendar day for which the exchange associates the trades over a certain time period.

This may not be an actual calendar day, as many exchanges consider the evening session trading to be part of the 
following day's trades. For example, the E-Mini S&P 500 Futures (ES) from the CME Group starts the trading day 
at 17:00 Central Daylight Time in the prior day. All trades between 17:00 the prior day through 16:00 of the 
current day are considered part of the current day's trading day.

Volume

[Link] - [Top]
The total quantity of futures contracts or stock shares traded. Often this is the sum of the quantities traded at a 
particular price level or for a period of time.

The Daily Volume for a symbol is the exchange reported Trade volume for the symbol for the trading day.

*Last modified Wednesday, 05th July, 2023.
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1.1. Data or Trading Service Setup Issue. Unable to Connect to Data or 
Trade Server.

[Link] - [Top]
To get charts or quotes and for them to continuously update, Sierra Chart needs to be properly set up to use a 
particular Data or Trading service and be connected to that service.

In the case of some services like SC Data - All Services, there is no special set up required to receive historical 
data and real-time Forex and CFD data.

Select File >> Connect to Data Feed on the menu to connect to the selected Data/Trade service. The selected 
service is set through Global Settings >> Data/Trade Service Settings >> Service.

After connecting to the Data/Trade server and the Message Log displays Your current service package does not 
support this function, then refer to help topic 57 for further instructions on what to do in this case.

If you are unable to make a connection to the Data/Trade server, the Sierra Chart Message Log will display a 
message indicating this error and the reason. To open the Message Log if it is not already visible, select Window 
>> Message Log . Refer to the image below of an example of the type of message you will see relating to an error 
connecting to the Data/Trade server.

Depending upon the Data or Trading service you are using, the connection error reason may or may not be very 
descriptive. 

If you have the Reconnect on Failure option enabled in the Global Settings >> Data/Trade Service Settings 
window, Sierra Chart will try to reconnect to the Data/Trade server if it was unable to. 

To manually retry connecting to the Data/Trade server at any time, select File >> Connect to Data Feed on the 
menu. You can also stop connection attempts by selecting File >> Disconnect on the menu. 

If you are unable to connect to the Data/Trade server, then there could be a communication problem to the server, a 
problem with the server, or you may not be properly set up to use the Data or Trading service. For example, you 
may not have an account with the Data or Trading service you are trying to use. 

Whatever the reason for the connection problem, you may not be able to get new charts or quotes and existing 
charts will not update.

In the case where you do not have an account with the particular Data or Trading service you are trying to use, 
select Global Settings >> Data/Trade Service Settings. Set the Service to SC Data-All Services and then select 
File >> Connect to Data Feed. To know what symbols real-time data can be received for with that service without 
using the Sierra Chart Exchange Data Feed, refer to What Data Is Real-Time. 

Go to the Data and Trading Services page and follow the setup instructions for the Data or Trading service you 
want to use to get properly set up to use that service if you are unable to connect to the data/trade server due to a 
set up problem. 

If you are unable to connect to the data/trade server due to a communication or server problem, refer to help topic 
1.2.

If you are able to connect to the data/trade server, however you are using an unknown or improperly formatted 
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symbol, or you are connected to the wrong service, then you also will not get a chart, quote or updates. In this case, 
refer to help topic 1.3 for further information about symbols.

Finally, the next step is to contact Sierra Chart support for help with connection problems. Refer to Contacting 
Support for Connection Help.

1.2. Network Communication or Server Problem

[Link] - [Top]
If you have followed all of the Setup Instructions to connect to the Data or Trading service you are using and Sierra 
Chart continues to report in the Window >> Message Log it cannot connect, it cannot Logon, there is a connection 
error, or there is a Timeout connecting to the Data or Trading server, then this can be caused by one of the reasons 
explained in the list below.

In addition to other error and connection related messages, you will see this common message in the Message Log 
which indicates a problem connecting: Error connecting to Data or Trading service. 

Below are examples of some network connection error messages you may receive in the Message Log when 
connecting to the server or when the connection to the server is lost. 

If the message you are receiving relates to a historical Intraday data download, then refer to Error when 
Downloading Historical Intraday Data from the Sierra Chart Historical Data Server instead. 

(Service Name/Socket Name) | Windows error code 10060: A connection attempt failed because the connected 
party did not properly respond after a period of time or established connection failed because connected host has 
failed to respond.

(Service Name/Socket Name) | Close event error. Windows error code 10053: An established connection was 
aborted by the software in your host machine.

(Service Name/Socket Name) | Socket send error. Windows error code 10054: An existing connection was forcibly 
closed by the remote host.

(Service Name/Socket Name) | Shutdown error. Windows error code 10054: An existing connection was forcibly 
closed by the remote host.

(Service Name/Socket Name) | Socket gracefully closed by remote side.

(Service Name/Socket Name) | Connect event error. Windows error code 10013: An attempt was made to access a 
socket in a way forbidden by its access permissions.

(Service Name/Socket Name) | Connecting to the server ds7.sierracharts.com. Port 443 
Error getting address info for ds7.sierracharts.com. Windows error code 11001: No such host is known. 

(Service Name/Socket Name) | Using previously cached IP address because unable to resolve domain name.

(Service Name/Socket Name) | Connect event error. Windows error code 10051: A socket operation was attempted 
to an unreachable network.

1. Set Global Settings >> Sierra Chart Server Settings >> General >> Special >> Use Internal LAN IP 
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for CME Data and Order Routing to No. This must always be No unless there is a rare case you require 
it. 99.9999% of Sierra Chart users cannot use this option.

2. A firewall on your computer is blocking Internet access from Sierra Chart. Usually the Windows firewall is 
not the source of a problem. Although, you could try temporarily disabling the Windows firewall just to be 
certain. 

If you have updated Sierra Chart to a newer version, then some firewalls may block Internet access (this is 
a common issue with some firewalls). In this case, what you need to do is unblock Sierra Chart from the 
firewall connection rules list in that firewall program. If that does not help, uninstall your firewall and 
restart your computer. Sierra Chart support cannot help with firewall problems. Sierra Chart needs to be 
provided full Internet access to establish connections to Data and Trading services. 

What we recommend doing to rule out a firewall as the source of the problem is to restart your computer 
into Windows Safe Mode with Network support. This will not load any firewall software. 

If you need more help solving a firewall problem on your computer blocking Sierra Chart from connecting 
to the servers it needs to connect to, you will need to contact someone who can help you with this problem 
on your computer or hire a competent computer expert to help you with this. Sierra Chart support does not 
provide this service. Sierra Chart support can only tell you about what ports and addresses, it needs to 
connect to. If a firewall is blocking the connection, the only other advice you will get from Sierra Chart 
support is to remove the firewall from your computer totally and completely and do not install it again for 
the very simple reason that we do not support other software on a user's computer, and we want to provide 
a fast resolution to the problem. 

3. If you are receiving HTTP errors in the Window >> Message Log like these: HTTPSendRequest Failed 
or HTTP request ## returned the following error, then refer to the HTTP Communication Errors page.

4. Your internal network is blocking connection on the ports required to connect to the Data and Trading 
servers. If you are on a work network, contact your network administrator to allow Sierra Chart access to 
the servers. You will need to contact the provider of the Data or Trading service you are using Sierra Chart 
with to find out the specific IP addresses and ports used. The Sierra Chart Window >> Message Log may 
display server addresses and ports used for the particular server or servers being connected to. 

5. The Domain Name Service (DNS) on your computer or with your ISP or network switch is not functioning 
properly or is out of date. It may need to be flushed. The error message in the Window >> Message Log 
would contain the text: No such host is known or you may get a message similar to the following: 
Windows error code 11002: This is usually a temporary error during hostname resolution and means 
that the local server did not receive a response from an authoritative server. 

In this case go to your operating system command line (like Command Prompt or Windows PowerShell) 
and enter the following command: ipconfig /flushdns followed by the Enter key in order to flush or clear 
the DNS cache. To go to your operating system command line, go to the Start/Windows menu on the 
system taskbar and search for "cmd" or "PowerShell". 

If that does not resolve the problem, follow the instructions here to change the DNS servers on your 
computer to OpenDNS. You can also use Google DNS servers which are 8.8.8.8 and 8.8.4.4. 

6. The Data or Trading server is temporarily unavailable. With some services, the Data or Trading server may 
be unavailable during end of day processing or during the weekend.

7. The Data or Trading server is temporarily unavailable. In this case contact your Data or Trading service to 
find out if this is the case.

8. There is a communication problem between Sierra Chart and the Data or Trading server due a general 
Internet issue that is outside of your computer or local network. In this case you may want to contact your 
ISP or wait for the problem to clear and be resolved. As the Internet has grown to be more and more 
reliable, this is less likely to be an issue. This was more of a potential problem in the past.

9. There is a communication problem between Sierra Chart and the Data or Trading server due to a network 
hardware or hardware configuration problem on your side. Try a different Internet connection as part of 
troubleshooting this problem. Also check all of your computer networking hardware. Try replacing any 
routers, switches and network adapters. And also try a different computer.

10. If you see a message like the following in the Message Log: Socket error on address resolution: 
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Windows error code 11004: The requested name is valid, but no data of the requested type was 
found. , then this indicates your computer is not able to properly resolve server addresses. The 
recommendation in this case is to restart your computer, start Sierra Chart, and try connecting again with 
File >> Connect to Data Feed. 

Lost Connections to Server

[Link] - [Top]
Another connectivity problem can be that the connection is successful to a Data or Trading server but you lose the 
connection often.

There can be various errors. Some of them would be: 

(Service Name/Socket Name) | Close event error. Windows error code 10053: An established connection was 
aborted by the software in your host machine.
(Service Name/Socket Name) | There has been no activity on the network socket for 40 seconds. Will reconnect.
All of the reasons given in the parent section above can also be the cause of this condition including firewall/
security software on your system. 

1.3. Symbols

[Link] - [Top]

If you receive a "Symbol Error: [Symbol] is unknown, unavailable, or improperly formatted" message in the 
Sierra Chart Window >> Message Log for a symbol, or you see the message Symbol is unknown on the chart 
window, then you are using an unknown, unavailable on your Data or Trading service account, or improperly 
formatted symbol in a chart, Trade DOM, or Quote Board. 

In some cases you will not receive this message even when you are still using an invalid symbol. If Sierra Chart 
support has told you are using an invalid symbol for the particular Data or Trading service being used, then you are 
even if you do not receive that message. 

When using an invalid symbol, you will not get a chart, quote or real-time updates for that symbol. To open the 
Message Log to see this message, if the Message Log is not already open, select Window >> Message Log on the 
menu. If the Message Log window is not visible, select Window >> Reset Windows and open the Message Log 
again.

The message Symbol is unknown will be displayed on the chart window for an unknown, unavailable or 
improperly formatted symbol, for a period of 30 seconds. 

To find the available symbols for the Current Selected Data/Trading Service you are using, select File >> Find 
Symbol on the menu. 

If that list is blank, Update the Symbol Settings to get the Symbol Settings for the currently selected Data/Trading 
service.

Each of the supported Data and Trading services has their own symbology. Therefore, a symbol for one particular 
service may not match with another service and will not provide historical and real-time data. This can be a 
problem when sharing a Chartbook because the Chartbook may use a symbol which is correct for one particular 
Data/Trading service but is not correct for the service being used by the user receiving the Chartbook. This can be 
solved by simply changing the symbol of existing charts which is explained further below.

The fastest solution to translate symbols in most common cases is to use the Edit >> Translate Symbols to 
Current Service command. If that resolves the issue with a chart being blank or not receiving current data, then 
stop here.

Not all symbols that are supported by the Data/Trading service you are using will be listed in the Find Symbol 
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window. For example, stock symbols will not be listed and less common futures markets will not be listed.

In these cases, manually type the symbol into the File >> Find Symbol >> Selected Symbol box and press the 
appropriate Open* button depending upon what type of window you want to open. 

To change the futures symbols of the charts in open Chartbooks and open Quote Boards automatically to the 
symbol format used by the current Data/Trading Service, select Edit >> Translate Symbols to Current Service. 
This is only going to work for the most common futures symbols. If this does not translate a particular futures 
symbol, let Sierra Chart Support know the symbol and the particular Data/Trade Service you are using.

To change the symbol of an existing chart or Trade DOM to the correct symbol for the Data or Trading service you 
are using, go to the chart and select Chart >> Chart Settings. Beside the Symbol box on the Main Settings tab, 
press the Find button, select the symbol from the list and press OK or enter the symbol in the Symbol box. For 
other methods and detailed instructions, refer to Changing the Symbol of a Chart or Trade DOM.

One other possible reason for a symbol error message is because you are connected to the wrong Data or Trading 
service. For example, by default Sierra Chart is configured to work with the Sierra Chart Real-Time and 
Historical Forex/CFD Data Service, Sierra Chart Market Statistics Data Feed, Cryptocurrencies Data 
Services, Delayed Exchange Data Feed, Denali Exchange Data Feed, and the Sierra Chart Historical Data 
Service. The Global Settings >> Data/Trade Service Settings >> Service in Sierra Chart for these services 
combined is listed as SC Data - All Services. 

If these are not the services you want to use or you do want to use these services and the current Service is set to 
SC Data - All Services, then you need to set Sierra Chart to work with the Data or Trading Service you want to 
use. 

Go to the Data and Trading Services page and follow the setup instructions for the Data or Trading service you 
want to use to get properly set up to use that service. The Data or Trading service for Sierra Chart to use is set 
through the Global Settings >> Data/Trade Service Settings >> Service setting.

Symbol Not Authorized On Data/Trading Service Account

[Link] - [Top]
One reason you receive a Symbol is Unknown message on the chart for a symbol is because the particular symbol 
is not authorized on the Data or Trading services account you are using Sierra Chart with. You will need to contact 
your Data or Trading service provider and tell them particular symbols you want to have authorized on your 
account.

This is especially true with CME (Chicago Mercantile Exchange) symbols because the CME has begun to charge 
exchange fees for their market data for all users, effective as of 2015-01-01. 

1.4. Intraday Chart Not Updating

[Link] - [Top]
If you are able to connect to the Data and/or Trade server and you are using the correct symbol, however an 
Intraday chart is blank or is not updating, then refer to help topic 3 for additional items to check.

1.5. Contacting Support for Connection Help

[Link] - [Top]
If you have followed all the setup instructions to connect to the Data or Trading service you want to use and Sierra 
Chart continues to report it cannot connect or log on to the Data/Trade server, then you will need to contact Sierra 
Chart support for additional help. 

To do this, follow the Support Board Posting Instructions. 
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We will need to see a copy of the Message Log. To provide that, refer to the instructions to post your Message 
Log.

1.6. Internet Ports and IP Addresses used by Sierra Chart Data Services

[Link] - [Top]
The information in this section refers to Sierra Chart provided Data and Trading services only. It does not apply to 
externally provided Data or Trading services. 

The port numbers and IP addresses for non Sierra Chart services in most cases are displayed in the Window >> 
Message Log when Sierra Chart is connecting to those services, but not in all cases. 

You will see messages similar to "Connecting to (server address:port)" in the Message Log. 

Internet Ports

[Link] - [Top]
For Sierra Chart provided real-time data services, the Internet ports are 443, 10048, 10047, 10045, 10060, 10043, 
10042. 

There is also the Global Settings >> Sierra Chart Server Settings >> Always use Port 443 for Real-Time Data 
setting. This is only used for real-time data, for some of the data feeds but not all.

Depending upon the particular symbol, and the selected Data or Trading service, historical Daily data from Sierra 
Chart data servers will be downloaded on ports 80, 10149, 10150, or 10159.

For most of the supported Data and Trading services historical Intraday data is downloaded on port 10149 or 
10150. However, port 80 can also be used. More information about this can be found in the Error when 
Downloading Historical Intraday Data from the Sierra Chart Historical Data Server section.

IP Addresses

[Link] - [Top]
When using the Sierra Chart provided data services and order routing services, the following are the server 
addresses. The IP addresses can be looked up from these domain names:

Domian IP Note
ds3.sierracharts.com 69.39.70.250
ds4.sierracharts.com 67.214.125.7
ds4-2.sierracharts.com 67.214.125.13
ds12.sierracharts.com 69.39.70.241
ds12-2.sierracharts.com 69.39.70.242
ds13.sierracharts.com 69.39.70.246
ds13-2.sierracharts.com 202.52.152.132
ds14.sierracharts.com 176.9.9.252
ds22.sierracharts.com 208.185.224.130
ds23.sierracharts.com 69.39.70.248
ds23-2.sierracharts.com 69.39.70.249
ds24.sierracharts.com 62.209.53.225
ds26.sierracharts.com 64.152.155.17
ds26-2.sierracharts.com 64.152.155.18
ds27.sierracharts.com 208.185.224.131
ds28.sierracharts.com 67.214.125.5
ds28-2.sierracharts.com 67.214.125.6
ds30.sierracharts.com 67.214.125.11
ds30-2.sierracharts.com 67.214.125.11
ds31.sierracharts.com 69.39.70.247
ds32.sierracharts.com 67.214.125.3
ds32-2.sierracharts.com 67.214.125.4
ds40.sierracharts.com 202.52.152.130
futurestrading10.sierracharts.com 208.185.224.130
futurestrading11.sierracharts.com 208.185.224.131
futurestrading12.sierracharts.com 208.185.224.131
futurestrading13.sierracharts.com 38.142.127.146
futurestrading14.sierracharts.com 208.185.224.130
futurestrading15.sierracharts.com 208.185.224.131
futurestrading16.sierracharts.com 208.185.224.131
futurestrading17.sierracharts.com 38.142.127.146
futurestrading18.sierracharts.com 38.142.127.146
futurestrading19.sierracharts.com 38.142.127.146
tradesimulation1.sierracharts.com 64.152.155.17
tradesimulation3.sierracharts.com 64.152.155.17
tradesimulation5.sierracharts.com 69.39.70.246

lmaxtrade2.sierracharts.com 176.9.9.252 LMAX 
Trading

lmaxtrade3.sierracharts.com 176.9.9.252 LMAX 
Trading

lmaxhd.sierracharts.com 67.214.125.7 LMAX Data
lmaxhd2.sierracharts.com 69.39.70.241 LMAX Data
lmaxrt.sierracharts.com 67.214.125.13 LMAX Data
lmaxrt2.sierracharts.com 69.39.70.242 LMAX Data
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Domian IP Note
ds3.sierracharts.com 69.39.70.250
ds4.sierracharts.com 67.214.125.7
ds4-2.sierracharts.com 67.214.125.13
ds12.sierracharts.com 69.39.70.241
ds12-2.sierracharts.com 69.39.70.242
ds13.sierracharts.com 69.39.70.246
ds13-2.sierracharts.com 202.52.152.132
ds14.sierracharts.com 176.9.9.252
ds22.sierracharts.com 208.185.224.130
ds23.sierracharts.com 69.39.70.248
ds23-2.sierracharts.com 69.39.70.249
ds24.sierracharts.com 62.209.53.225
ds26.sierracharts.com 64.152.155.17
ds26-2.sierracharts.com 64.152.155.18
ds27.sierracharts.com 208.185.224.131
ds28.sierracharts.com 67.214.125.5
ds28-2.sierracharts.com 67.214.125.6
ds30.sierracharts.com 67.214.125.11
ds30-2.sierracharts.com 67.214.125.11
ds31.sierracharts.com 69.39.70.247
ds32.sierracharts.com 67.214.125.3
ds32-2.sierracharts.com 67.214.125.4
ds40.sierracharts.com 202.52.152.130
futurestrading10.sierracharts.com 208.185.224.130
futurestrading11.sierracharts.com 208.185.224.131
futurestrading12.sierracharts.com 208.185.224.131
futurestrading13.sierracharts.com 38.142.127.146
futurestrading14.sierracharts.com 208.185.224.130
futurestrading15.sierracharts.com 208.185.224.131
futurestrading16.sierracharts.com 208.185.224.131
futurestrading17.sierracharts.com 38.142.127.146
futurestrading18.sierracharts.com 38.142.127.146
futurestrading19.sierracharts.com 38.142.127.146
tradesimulation1.sierracharts.com 64.152.155.17
tradesimulation3.sierracharts.com 64.152.155.17
tradesimulation5.sierracharts.com 69.39.70.246

lmaxtrade2.sierracharts.com 176.9.9.252 LMAX 
Trading

lmaxtrade3.sierracharts.com 176.9.9.252 LMAX 
Trading

lmaxhd.sierracharts.com 67.214.125.7 LMAX Data
lmaxhd2.sierracharts.com 69.39.70.241 LMAX Data
lmaxrt.sierracharts.com 67.214.125.13 LMAX Data
lmaxrt2.sierracharts.com 69.39.70.242 LMAX Data
The IP address of www.sierrachart.com is used by Sierra Chart for services other than market data services.

The IP address of ds01.ddfplus.com is used by Sierra Chart for historical daily price data.

1.7. Unable to Connect Because Server is Not Available over the 
Weekend

[Link] - [Top]
Some of the supported Trading services do not make their market data and trading servers available over the 
weekend.

This is true of many of the supported external Trading service.

All of the Data services and order routing Trading services directly provided by Sierra Chart are available 24 hours 
a day 7 days a week without exception. So there is never a problem connecting to them on the weekend. These 
services are expected to replace all other services in 2022. The services we are referring to are all of the Sierra 
Chart Data and Trading services with Sierra Chart in their name. Refer to the Supported Data and Trading Services 
list. 
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This also includes the Sierra Chart Teton Futures Order Routing Service which we recommend users change to as 
soon as possible from services like Transact, Gain Capital CTS, CQG, Rithmic, Interactive Brokers, and the older 
SC/TT based order routing service, if it provides order routing for the exchanges that you require.

A weekend is defined as Friday evening, all day Saturday, and Sunday morning and afternoon. The weekend is 
considered to end on Sunday evening.

What this means is that Sierra Chart will not be able to connect to those servers from external Trading services 
over the weekend if they do not allow it. You will see a message in the Sierra Chart Message Log indicating that it 
cannot connect to the server, usually because the server refused the connection.

Do not contact Sierra Chart support about these kinds of connection problems over the weekend. We do not need 
this unnecessary burden. We do not need to hear about connection problems to external services that we do not 
control and have no control over. What you instead need to do is solve the problem yourself by changing to the 
Teton Futures Order Routing Service!

1.8. Checking Connection Quality to Remote Server by Using Ping

[Link] - [Top]
Sierra Chart supports numerous external Data and Trading services. In most cases it establishes a direct network 
connection to the remote server of those services. The server address name or IP address is shown in the Message 
Log (Window >> Message Log) when the connection to the server is being established. Look in the Message Log 
to see the server address name. 

An example: SC Exchange Data | Connecting to the server ds1.sierracharts.com. Port 443. In this line 
ds1.sierracharts.com is the server address name. 

A useful way to check the quality of the connectivity between your computer and the server being connected to, is 
by using the network Ping command from the operating system command line. You will use the server address 
name with the Ping command.

Refer to this Internet article for instructions to use Ping.

If you notice significant packet loss, then this indicates the connection quality to the remote server is not good.

*Last modified Wednesday, 31st July, 2024.
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This page documents information about Sierra Chart Trial Accounts.

For an explanation of what is included in a Sierra Chart trial, refer to What is Included in the Free Trial?.

It is no longer possible to activate a trial. When you create a Sierra Chart account, you will be given 21 days of free 
usage time with limitations on the amount of chart data that can be loaded and the symbols that can be used.

You will be able to load 186 days of Historical Daily data and 10 days of Intraday data. You can use the following 
symbols or symbols that follow these patterns: 

• XAUUSD
• YM?##
• YM?##-CBOT
• XBTUSD-BMEX
• TICK-NYSE
• EURUSD
• AMZN-NQTV
• MES?##
• MES?##-CME
• AAPL
• BTCUSD_PERP_BINANCE
• FDAX?##-EUREX

If you use a symbol that is not on the list, the chart will remain blank and you will not receive any historical, 
delayed, or real-time data or quotes for that symbol.

There is an important note about data from exchanges which charge a fee for real-time data. You will instead 
receive delayed data which is 10 to 15 minutes delayed. When the market is open, you may notice a delay of 10 to 
15 minutes before updating begins. This is normal. Normally you will not experience this subsequently. It is 
something to be aware of.

If you pay for usage time, this will give you no limit to the amount of data that can be loaded and no limits with 
what symbols can be used.

Details

[Link] - [Top]
When you create a new Sierra Chart account you are given a full 21 days of trial time.

You will be able to load 186 days of Historical Daily data and 10 days of Intraday data. You can use the following 
symbols or symbols that follow these patterns:

• XAUUSD
• YM?##
• YM?##-CBOT
• XBTUSD-BMEX
• TICK-NYSE
• EURUSD
• AMZN-NQTV
• MES?##
• MES?##-CME
• AAPL
• BTCUSD_PERP_BINANCE
• FDAX?##-EUREX

To use any of these symbols within Sierra Chart, select File >> Find Symbol >> _Free_Trial_Symbols. Refer to 
the image below. You can then open a Historical and/or Intraday chart for the symbol. For complete details, refer 
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to Getting Started.

To see the list of symbols you see below, you need to be running Sierra Chart version 2660 or higher. Update with 
Help >> Download Current Version from within Sierra Chart. 

What is included in that free trial is documented on the What is Included in the Free Trial page.

The full functionality of Sierra Chart is limited during the trial, in particular connections to Trading and Data 
services is not allowed during a trial. For more information, refer to What is Included in the Free Trial.

We do recognize, that users may not have been able to use the free trial time for various circumstances, and we are 
accommodative of that condition, and we will give you a new trial under those conditions when we are made aware 
of them.

To gain full functionality of Sierra Chart, you will need to pay for usage time through the Activate Services page. 
You will need to log in with your Sierra Chart Account Name or Password. You can also alternatively select Help 
>> Add Usage Credit on the Sierra Chart program menu.

When you purchase usage time, that usage time will be added onto the free usage time that each new account gets. 
So the 21 days of trial time that you have received, will also be used towards paid usage time.

*Last modified Tuesday, 23rd July, 2024.
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Login Page - Create Account 
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Free Mode / Service Package Does Not Support 
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• "You are in FREE MODE"
• "Your current service package does not support this function."

You are in FREE MODE
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Your usage time has ended. You are in FREE MODE. Features are restricted.
This message means your usage time has ended. To access the full functionality of the software you will need to 
purchase usage time by selecting Help >> Add Usage Credit on the menu.

If you have paid for usage time and you are still getting this message, then restart Sierra Chart and perform a 
forced login as explained below:

1. Start Sierra Chart. If Sierra Chart is running, restart Sierra Chart by selecting File >> Exit and start Sierra 
Chart again using the Sierra Chart icon on your desktop or from the Windows Start menu.

2. You will see the Login window. Quickly press the Cancel button to prevent a login.
3. Enable the Force Login option.
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4. Make certain the Account Name and Password are set to the account you most recently made a payment on.
5. Press the Login button. 
6. If you have any trouble logging in, refer to the Login Problems page.

Your current service package does not support this function

[Link] - [Top]
Your current service package does not support this function. Select Help >> Account Control Panel to change 
your package.

• What this means is that you performed some function in Sierra Chart or used a particular study that is not 
supported by your current Sierra Chart software service package. You can quickly view what service 
package your account is on by selecting Help >> Account Control Panel on the menu.

• If you have mistakenly received this message based upon the fact that you have paid for the correct service 
package and you still have time on your account, then you might be using the wrong account or you need to 
restart Sierra Chart if you just made a payment. Refer to this section for instructions in this case.

• This message will also be given when using certain functions when your free trial has ended and you are in 
free mode.

• If you are on a trial, this is different than free mode that you are placed on when your trial or paid usage 
time ends, then you will also be given this message when using certain functions of Sierra Chart that are not 
included in the free trial. For what is included, refer to What is Included in the Free Trial.

• All of the Sierra Chart service packages can be found on the Pricing page.
• To change your Sierra Chart service package, select Help >> Account Control Panel on the menu. Click 

on the Set Service Package For Renewal link on the displayed webpage and follow the instructions to set 
the Usage Time Service Package to the required Service Package. After you change your service package, 
you will need to restart Sierra Chart.

If you need further help on this issue, fill out an Account Support Ticket for assistance.

*Last modified Wednesday, 17th July, 2024.
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• Introduction
• Instructions

Introduction
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This page contains basic instructions for trialing or demoing Sierra Chart for customers or potential customers with 
futures brokerages. 

Although these instructions can apply to any user. They are oriented around those users who will be doing futures 
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or forex trading.

Sierra Chart in general does not support demo trading accounts from any external system. For example CQG or 
CTS or Rithmic demo accounts are not supported. 

Instructions

[Link] - [Top]
1. Create a Sierra Chart account. 
2. Wait for activation of account if necessary.
3. Optionally, create a simulated Trading Account on the delayed Simulated Trading Service. 

Follow the Simulated Trading Service Setup Instructions for this. 

This is a simulated trading account on a high-quality and highly reliable server-side environment. 

This step is not necessary. You can alternatively use the internal Sierra Chart Trade Simulation Mode 
which is more simplified and can be used with SC Data - All Services which gives you access to all of the 
available data Sierra Chart has. Although using the Simulated Trading Service gives you a realistic trading 
account with an account balance. You can leave this for a later point in time.

4. Install and Run Sierra Chart.
5. Run Sierra Chart using the Sierra Chart shortcut on your desktop. 
6. Select Global Settings >> Data/Trade Service Settings. 
7. Set the Service at the top to SC Data - All Services if you did not create a simulated Trade Account above. 

You will have access to the provided Delayed Exchange Data Feed. 

Or, set the Service at the top to Trading Evaluator - Delayed if you did create a simulated Trade Account 
above. You will also be using the same Delayed Exchange Data Feed.

8. Press OK.
9. Select File >> Connect to Data Feed.
10. Open chart or Trading DOM through File >> Find Symbol within the Sierra Chart software.
11. To do simulated trading, refer to Overview of Trading. The trading you perform will be simulated.
12. You can view charts, and trade and practice with Sierra Chart all you want without any need for a 

brokerage account. Or without any need for any external service.
13. The data feed is delayed but this is more than sufficient for demo and evaluation purposes. This is fully 

explained in the Using Delayed Data To Evaluate Performance section.
So long as your Sierra Chart account is active, you will continue to have access to the Simulated Trading Service 
and the delayed data feed. 

You can have access to the delayed futures data feed as long as you want without paying any exchange fees. 

With Sierra Chart, all that you have done with the program, including creating Chartbooks, the recorded Daily, 
Intraday and market depth data, and all of your trading history, all remains with your Sierra Chart installation at all 
times under your own control. 

*Last modified Monday, 10th January, 2022.

Service Terms and Refund Policy 
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Working With Charts

• Chartbooks and Opening a Chart
• Chart Numbers
• Templates and Duplicating Charts
• Setting the Price Display Format
• Chart Values Scale
• Left Side Scale
• Interactive Scaling: Compress/Expand Vertical Scale, Move Chart Up and Down
• Chart Window and Regions

◦ Adjusting the Height of Chart Regions By Using the Values Scale
◦ Adjusting the Height of Chart Regions By Using the Adjust Regions Tool
◦ Displaying the Main Price Graph Below Chart Region 1
◦ Trading DOM Chart Regions

• Time Scale
◦ Determining Most Recent Trade Time of Last Bar

• Region Data Line / Chart Header
◦ Hiding Region Data Line at Top of Chart and Other Chart Regions
◦ Chart Header Field Descriptions
◦ Chart Header Text Colors

• Chart Title Bar
• Chart Settings Indicators at Lower Right of Chart

◦ Color Indicating Whether Scrolled to the End of the Chart Or Not
• Symbol Indicators
• Bar Countdown Timer
• Chart Colors and Fonts
• Viewing Charts in Multiple Monitors
• Scrolling the Chart and Right Side Fill Space

◦ Right Side Fill Space
◦ Locking the Right Side Fill Space
◦ Chart Drawings and Studies in the Right Side Fill Space
◦ Removing Right Side Fill Space
◦ Study Subgraphs in Right Side Fill Space

• Automatic Scrolling as New Bars are Added
• Chart Linking

◦ Chart Linking through Chart Settings
◦ Chart Linking through the Menu
◦ Chart Linking through Control Bar Buttons
◦ Chart Linking through Link Number Field on Region Data Line

• Changing the Chart Bars Timeframe
• Changing Bar Spacing
• Zooming In and Out

◦ Zooming In
▪ Increasing Bar Spacing
▪ Zoom In Tool
▪ Interactive Scale Range

◦ Zooming Out
• Selecting Charts or Navigating Among Charts
• Working with Tabs

◦ Reordering the Chartbook Tabs
◦ Reordering the Chart (MDI) Tabs
◦ Changing Tab Names/Shortening Tab Names
◦ Tab Coloring



• Creating an Inset Chart
• Chart Data Files
• Using Chart Drawing Tools
• Displaying Current Price Line
• Overlaying Multiple Symbols in a Single Chart Window
• Resolving Chart Issues
• Charts Unexpectedly Scroll Back and Change Fill Space Amount
• Zooming into Bar by Decreasing Time Period per Bar
• Hiding Main Price Graph
• Out of Memory Condition
• Resolving Differences of Chart Bars Between Charts
• Error Creating Chart Windows and Trade Windows
• Stopping Chart Data Loading/Calculations

Chartbooks and Opening a Chart

[Link] - [Top]
For instructions to open a Historical or an Intraday chart, refer to Open Chart on the Getting Started page, or refer 
toTo Add a New Chart To a Chartbook on the Chartbook page.

Charts are contained within Chartbooks. For complete information to work with Chartbooks including adding and 
removing charts, refer to Chartbooks. 

The following sections on this page have information for working with charts.

Chart Numbers

[Link] - [Top]
Each chart has a unique number to identify itself within the Chartbook where it is located.

When a new chart is opened or a chart is duplicated, the next lowest available number is used to identify the chart.

It is not possible to change the chart number.

The chart number is used with Study Inputs which select a particular Chart. 

The following images shows the chart number:

Templates and Duplicating Charts

[Link] - [Top]
Any existing chart or Trade DOM window in a Chartbook can serve as a template for creating a new chart that is 
exactly like it. This is done by duplicating the chart. For complete instructions, refer to Using Chart Templates.

Setting the Price Display Format

[Link] - [Top]
Typically the Price Display Format for a symbol will be set automatically for you. This is managed through 
Global Settings >> Symbol Settings . If you need to change the Price Display Format, refer to Help Topic 32.

Chart Values Scale
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[Link] - [Top]
The standard scale for the chart is displayed on the right side of the chart. To make changes to the Chart Values 
scale, right click over the scale numbers and select Scale Settings. All of the Scale settings are set in the displayed 
window.

The Scale Increment value sets the spacing between scale numbers on the right side of the chart. For the numbers 
to be set automatically, leave Scale Increment at 0.

To display a scale on the left side of a chart, select Chart >> Chart Settings >> Scale and enable Use Left Side 
Scale.

The width of the right side price scale is not directly adjustable. However, the maximum width of the displayed 
studies scale numbers, can optionally be individually set to be used within the width calculation. To do this, open 
the Scale Settings for a study and enable or disable Include in Scale Width calculation. 

Left Side Scale

[Link] - [Top]
To display a Values scale on the left side of the chart, enable Chart >> Chart Settings >> Scale >> Use Left Side 
Scale. This is useful when you have graphs displayed in a chart region that use different scaling. The left side scale 
will display the scale for the secondary graphs. For additional details, refer to Use Left Side Scale in the Chart 
Settings documentation.

Interactive Scaling: Compress/Expand Vertical Scale, Move Chart Up 
and Down

[Link] - [Top]
By using the Interactive Scaling functionality you can compress and expand the vertical scale to create space above 
and below a Chart Region or expand the graphs in the Chart Region to make them larger. You can also move the 
chart up and down interactively in the main chart region or in any chart region. For complete documentation, refer 
to the Interactive Scaling page.

Chart Window and Regions

[Link] - [Top]
The chart window contains many adjustable regions. The number of regions displayed depends on the chart regions 
the studies on a chart are set to be drawn in. 

Each region contains one or more graphs. A graph would be a price graph or a study graph. The top line of a region 
shows the values for the last column of the graphs in the region.

Adjusting the Height of Chart Regions By Using the Values Scale

[Link] - [Top]
You are able to adjust the height of the regions in the chart by hovering your Pointer over the boundary between 
the regions in the Values Scale on the right side of the chart. 

Refer to the attached image below. As you hover over the boundary between chart regions you will see a horizontal 
line displayed. Click and drag with your Pointer device to adjust to the new height and release.

This feature is not supported when a Drawing Tool is active. To ensure a drawing tool is not active select Tools >> 
Pointer on the menu.
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Adjusting the Height of Chart Regions By Using the Adjust Regions Tool

[Link] - [Top]
To adjust the height of the chart regions, select Tools >> Adjust Regions on the menu. Move your Pointer over the 
boundary of two regions on the chart, left click with your pointing device and drag to adjust the height. For 
complete instructions, refer to the Adjusting Regions section on the Tools documentation page.

Displaying the Main Price Graph Below Chart Region 1

[Link] - [Top]
It is supported to display the main price graph of the chart below Chart Region 1 where it is displayed in by 
default.

Follow the instructions below to do this.

1. Go to the chart.
2. Select Chart >> Chart Settings.
3. Select the Regions tab.
4. Set the Chart Region setting to a number of other than 1.
5. Press OK.
6. Select Analysis >> Studies.
7. Open the Study Settings window for each study on the chart and set them to the specific Chart Regions 

where you want them to display in.
8. Note that Chart Trading functionality cannot function properly in any Chart Region other than 1.

Trading DOM Chart Regions

[Link] - [Top]
A Trading DOM is not designed to support more than one Chart Region. 

If you add a study which uses another Chart Region other than the main price graph region, the height of that Chart 
Region cannot be adjusted. 

Time Scale

[Link] - [Top]
The Time Scale along the bottom of the chart displays labels for the Year, Month, Day of Month, Day Name, or 
Time for the chart columns/bars. As many labels that can fit with a reasonable space between them, will be 
displayed.

The Date and Time labels displayed always correspond to the starting time of the chart column/bars for which they 
are for. The starting time of the chart bars is aligned to the Start Time setting in the Session Times for the chart. 

In the case of Intraday charts, the displayed starting Date-Time will be the starting time of the bar and this can be 
in the prior day in the case of bars with a time length of 1 day per bar or higher, if the trading day starts in the prior 
day. For more information, refer to Why Reverse Session Times. 

Therefore, by adjusting the Session Times >> Start Time in Chart >> Chart Settings, you can control the 
starting times of the bars and the corresponding Time Scale labels.

To see more Date and Time labels displayed, you need to increase the spacing between the chart bars and/or reduce 
the Chart Text Font Size. To adjust the chart bar spacing, refer to Changing Bar Spacing. 

To reduce the Chart Text Font Size, select Global Settings >> Graphics Settings on the menu. Reduce the Fonts 
>> Chart Text size using the controls in the displayed window.

To hide the Time Scale, set the following option to No: Chart >> Chart Settings >> Scale >> Hide Time Scale. 
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The scale is built from left to right. Therefore, the Date or Time label on the Time Scale for the rightmost column/
bar in the chart will not be displayed if there is not enough room. 

To see the Date or Time label for the rightmost column/bar, then look along the top line of the chart and view the 
Date or Time for the last displayed bar. If that is not visible, select Global Settings >> Customize Chart Header 
and Add or Move Up the Date and Time fields into view.

There are several options in Chart >> Chart Settings affecting the Time Scale. They are as follows:

• Display Day Of Week With Dates On Intraday Chart Time Scale
• Highlight Timescale Dates, Months and Years
• Hide Time Scale
• Number of Forward Columns

The Vertical Grid for a chart is independent from the Time Scale.

Date-Times are set for chart columns after the last bar in the chart. The number of columns after the end of the 
chart which will have a Date-Time is controlled by the Number of Forward Columns Chart setting. 

In the case of Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars, these Date-Times after the last bar in the chart are estimated and are based upon the average time frame of 
the chart bars in the chart. Use the Chart Values tool to view the Date-Times for the columns after the last bar in 
the chart. 

Determining Most Recent Trade Time of Last Bar

[Link] - [Top]
To determine the most recent time of the last trade or quote update in the last bar in the chart, it is necessary to 
scroll to the end of the chart by selecting Chart >> Goto End of Chart. Look at the Time field on the Chart 
Header. That will show the most recent trade time. The Time field will need to be added if it is not already there.

You can also look at the Window >> Current Quote Window if connected to the data feed and the symbol is 
receiving streaming delayed or real-time data. Look at the Date and Time at the top of that window. It represents 
the most recent received trade time.

Region Data Line / Chart Header

[Link] - [Top]
The top data line on a chart is called the Region Data Line.

The Region Data Line can be customized by selecting Global Settings >> Customize Chart Header on the menu. 
You can Add, Remove, and Move Up/Down the displayed fields.

 
For studies on the chart, the particular fields of data displayed in the Region Data Lines can be controlled. Refer to 
Help topic 67: Hiding Study and Main Price Graph Names and Values from the Values Windows and Region Data 
Line. 

If you do not want to display the Input settings from studies in the Region Data Lines, then enable Global Settings 
>> General Settings >> Charts >> Hide Study Inputs on Charts.

The Window >> Current Quote Window is another way to view the Daily quote data for the symbol of the active 
chart.

When an Alert Condition Formula defined in Chart >> Chart Settings >> Alerts is TRUE, then the Symbol on 
the Region Data Line at the top of the chart will be highlighted in red (the default). Refer to the image below.
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Hiding Region Data Line at Top of Chart and Other Chart Regions

[Link] - [Top]
The Region Data line can be hidden by following the instructions below. 

1. Select Chart >> Chart Settings >> Regions.
2. Select Region Number 1 or whatever the Chart Region number is that you want to hide the Region Data 

Line for.
3. Set the Value to Hidden for that Region Number.
4. Press OK.

Chart Header Field Descriptions

[Link] - [Top]
Below are a description of the available fields which can be displayed in the Chart Header line. These are 
configured through Global Settings >>Customize Chart Header.

• T: This value on the top line of Intraday charts shows the number of trades that occurred for the last 
displayed bar. Depending upon the Data or Trading service you are using, this data may only be stored in 
real-time while connected to the data feed. If it is only available in real-time, then the historical data 
downloaded in the chart will not show the number of trades per bar.

• A: This is the current Ask price. This is the same no matter where the chart is scrolled to.
• B: this is the current Bid price. This is the same no matter where the chart is scrolled to.
• [Bid Size] x [Ask Size]: This is the quantity of the orders at the current best Bid price and orders at the 

current best Ask price.
• AB Diff: This is the difference between the current Ask price and the current Bid price. This value will 

only be valid when connected to the data feed or during a chart replay.
• V: This is the volume for the last displayed bar.
• DV: This is the total daily volume for the current trading day.
• BV: This is the Bid Volume for the last displayed bar. Bid Volume is the volume traded at the Bid price or 

lower.
• AV: This is the Ask Volume for the last displayed bar. Ask Volume is the volume traded at the Ask price 

or higher.
• OI: This value is open interest for the last displayed bar for Historical charts.
• (YYYY-MM-DD) : This is the date of the last displayed bar. 

• (HH:MM:SS) : When the last bar in a chart is displayed, the time shown on the top line of the chart is the 
last trade time of the bar down to the second. If a bar other than the last bar is displayed at the right side of 
the chart, then the time shown on the top line of the chart is the starting time of the bar. 

This time is based upon that Time Zone setting in Sierra Chart.
• The Last (C:), High (H:), Low (L:), Open (O:) values are for the entire time period of the right most bar in 

the chart.
• Chg: This is the price change which is the difference between the rightmost displayed bar and the bar 

immediately before it. In the case of an Intraday chart or when the timeframe in a Historical chart is greater 
than 1 day, this is not the Daily Price Change. 

• Chg% (Percent Change): This is the price change as a percentage which is the difference between the 
rightmost displayed bar and the bar immediately before it. 

• DChg: This is the Daily Price Change. The Daily Price Change is based on the data provided by the Data or 
Trading service you are using Sierra Chart with. The Daily Price Change (DChg:) is calculated as the 
difference between the last trade price for the symbol and the prior day's closing/settlement price. If the 
prior day's closing/settlement price is incorrect or unavailable, then the Daily Price Change will be incorrect 
or be 0. You can see these values in Window >> Current Quote Window. 

This value is in no way affected by the Session Times in the Global Symbol Settings or in the chart itself. 

The underlying variables used in the calculation are accessible through ACSIL with the sc.SymbolData 
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member. 
• DChg%: This is the Daily Price Change (DChg) calculated as a percentage. 
• [description]: This displays the descriptive text for the symbol. This will be the name of a company in the 

case of a stock, or in the case of a futures contract the name of the futures contract. This description 
originates from the Global Symbol Settings but can change to a different description when connected to the 
data feed if the data feed provides a description for the symbol in the security definition data requested by 
Sierra Chart.

• DD(Link) (Data Delay): the Data Delay field calculates and displays the difference between the current 
time and the time of the Last Trade Price or the Last Bid / Ask Update time, whichever one is more recent. 
This is used to determine how much of a delay there is. If there is a delay of more than 1 minute 
"(delayed)" is displayed as well. 

It is normal for this to show a delay at times of several seconds or even potentially of a minute or more 
during the time the market is open because there may not be trading always continuously occurring. 

When the market is closed, the delay time that it shows will continue to get larger and larger as time goes 
by. However, once it exceeds 12 hours it no longer displays. 

This field can be added through Global Settings >> Customize Chart Header. 
Chart Header Text Colors

[Link] - [Top]
On the Chart Header the colors of the Net Change Up, Net Change Down and Alert Condition Highlight can be 
modified within the Graphics Settings. For more information, refer to Colors and Widths on the Graphics Settings 
webpage.

Additionally, any of the displayed Chart Header Text can be set to display as Reverse Color. When displayed in 
this manner, the text color is used as a highlight around the text itself and the text color is then changed to match 
the background color of the chart. In order to use Reverse Color, open the Global Settings >> Customize Chart 
Header page, select the desired header field in the Selected Header Fields box on the right, and then select the 
Reverse Color button. The Header Field will now show the text (RC) before the field name indicating that it will 
be displayed as Reverse Color.

Chart Title Bar

[Link] - [Top]
Below is an example of the data fields displayed on the title bar of a chart. When a chart is detached or it is in a 
Restored state, the title bar is clearly visible. 

When a chart is maximized and part of the main Sierra Chart window, the fields can be seen along the main 
window of Sierra Chart.

When a chart is set to a nonzero Link Number the link number is displayed on the title bar as is shown below. 

A custom name can also be displayed on the title bar and this is set through Chart >> Chart Settings >> Display 
>> Title Bar Name . 

The title bar of a chart can be hidden by removing the checkmark from Chart >> Show Title Bar. Make sure that 
menu item has a checkmark to see the title bar of a chart. It is enabled by default.

Chart Settings Indicators at Lower Right of Chart

[Link] - [Top]
At the lower right corner of the chart window, you will see various text indicators indicating certain Chart Settings. 
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They are described below.

• [number]: This is the bar spacing in pixels. 
• Log: This means the chart is using logarithmic scaling. 
• L: This means Chart >> Lock Fill Space is enabled.
• E:This means that Chart >> Chart Settings >> Use Evening Session Times is enabled. 

Color Indicating Whether Scrolled to the End of the Chart Or Not

[Link] - [Top]
The Chart Settings Indicator at the lower right corner of the chart is colored to indicate if the chart is scrolled to the 
end or not. 

If it is colored in green (default color), then this is an indication that you are scrolled to the very end of the chart. 
This means that you will see real-time updating of the chart when connected to the data feed( File >> Connect to 
Data Feed). If it is colored in red (default color), then this is an indication that you are scrolled to a location other 
than at the end of the chart. To quickly jump to the end of the chart, press the End key on the keyboard.

  
The default green and red colors can be changed by changing the Scroll End Color and Scroll Not End Color 
color settings in the Graphics Settings window.

Symbol Indicators

[Link] - [Top]
After the symbol displayed on a chart or the chart's title bar, there are potential indicators that can be displayed: 
[M], [C], [CV], [CB], [CBV].

For information about [M], refer to Integration with Trading Services.

For information about [C], [CV], [CB], [CBV], refer to Text Indicator Description Table.

Bar Countdown Timer

[Link] - [Top]
To display the bar countdown timer select Global Settings >> Customize Chart Header on the menu. Add the 
field named Bar Countdown. It can be moved up or down as you require.

Once the Bar Countdown field is added, the countdown timer will be displayed on the Region Data Line at the top 
of the chart.

The remaining time only changes when there is trading activity. If there is no trading activity, the remaining time 
will not change. Markets do not trade second to second. They only trade when there is trading activity. Therefore, 
you cannot expect that the countdown timer will decrement every second because it will not always do this.

For a more advanced countdown timer use the Countdown Timer study which can be added through Analysis >> 
Studies. The countdown timer can be moved anywhere on the chart.

Chart Colors and Fonts

[Link] - [Top]
To adjust chart colors and the chart font, select Chart >> Graphics Settings on the menu. 

Refer to the Graphics Settings documentation page for complete instructions.
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To adjust the colors of studies, refer to the Chart Studies documentation page.

Viewing Charts in Multiple Monitors

[Link] - [Top]
There are 2 methods for viewing charts on multiple monitors.

One method is to detach a chart from the main Sierra Chart program window so it becomes a floating independent 
window. For instructions, refer to Detaching and Attaching Chart Windows.

The second method is to expand the main Sierra Chart window across multiple monitors. To do this, left click with 
your pointing device over the very top left of the main Sierra Chart window (this is where the globe is) and select 
Restore to put the main window in a resizable state. 

Restore will be grayed out if the window is already in a resizable state. 

By grabbing the title bar and edges of the main Sierra Chart window, adjust the position and size of the window to 
fully cover the monitors you want to view the charts on. 

Open all the charts you want to view on your monitors, if they are not already open. Multiple charts can be opened 
at the same time in Sierra Chart.

Select Window >> Cascade so all of the charts are in a resizable state. 

Adjust the position and size of your charts so they are positioned on the monitors where you want them. 

With Sierra Chart spread across more than one monitor, you will be able to move charts anywhere within the Sierra 
Chart desktop. Select File >> Save on the menu to save the charts as a Chartbook so the chart window positions 
are saved.

Scrolling The Chart and Right Side Fill Space

[Link] - [Top]
To view different sections of the loaded chart data, drag the box within the scroll bar at the bottom of the chart 
window (see image below).

This lets you scroll the chart horizontally along the time axis. Clicking once on either arrow of the scroll bar will 
scroll the chart by one graph column. 

Left clicking in the scroll bar itself away from the scroll box will scroll the chart by just less than an entire window 
of graph columns. It is supported to scroll by more or less than one window of graph columns at a time. This is 
accomplished by changing the Global Settings >> General Settings >> GUI >> Scroll Multiplier. The default is 
1.0. Use a smaller value to scroll by a smaller amount. Use a larger value to scroll by a larger amount.

When you left click in the scrollbar area away from the scroll box and the scroll box jumps either to the far left or 
far right, then there are two things you can do. Increase the number of days of data loaded in the chart through the 
Days to Load Chart Setting. Or, increase the chart Bar Spacing.

If it is not possible to scroll the chart either to the left or to the right, this could be caused by having all the 
available chart bars currently displayed in the window. When this occurs, there is nothing to scroll, therefore the 
scroll box will not be displayed and selecting the arrows of the scroll bar or clicking in the scroll bar will not 
change the positions of the bars. To overcome this there are two things that can be done. Increase the number of 
days of data loaded in the chart through the Days to Load Chart Setting. Or, increase the chart Bar Spacing until 
there is data that is outside of the view of the window.

The Left and Right arrow keys on your keyboard or the scroll wheel on your pointing device can also be used to 
scroll the chart. The scroll wheel can perform 2 functions. It can scroll the chart, change the bar spacing or be set to 
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do nothing. Refer to the Scroll Wheel Setting documentation in the General Settings page.

The Chart menu contains the Page Scroll Left and Page Scroll Right commands which can have keyboard 
shortcuts assigned to them to scroll the chart by an entire page of bars. For more information, refer to Customize 
Keyboard Shortcuts.

It is possible to adjust the Scroll Multiplier in Global Settings >> General Settings >> GUI to adjust the amount 
the chart is scrolled by when scrolling by one full page either with the scrollbar or by keyboard.

Hand Tool: Another method by which the chart can be scrolled horizontally is by using the Tools >> Hand tool. 
Refer to Hand Tool for complete documentation.

The Chart Settings Indicators at the lower right corner of the chart are colored to indicate if the chart is scrolled to 
the end or not. 

Right Side Fill Space

[Link] - [Top]
It is possible to scroll beyond the last bar loaded in the chart to create blank space on the right side of the chart. 
This is known as the Right Side Fill Space.

As new bars are added to the chart whether the chart is visible or not, the blank space will fill in. If Global Settings 
>> General Settings >> Charts >> Allow New Data In Unlocked Fill Space is set to No, then the blank space 
will not automatically fill in as new bars are added to the chart.

This fill space can also be locked (explained below).

The Right Side Fill Space is also useful for displaying study values for studies that support this, displaying study 
Subgraphs that forward project, and drawing Chart Drawings into the future using the Drawing Tools.

To scroll past the last bar loaded in the chart, do one of the following:

1. Go to the chart and disable Chart >> Lock Fill Space if it is enabled. 
2. Press the right arrow button on the scrollbar at the bottom of the chart.
3. Press and hold the Right Arrow key on your keyboard.
4. Use the Tools >> Hand tool and drag the chart towards the left.

To remove the space on the right side of the chart, unlock the fill space if it is locked by removing the checkmark 
from Chart >> Lock Fill Space. Select Chart >> Go to End of Chart.

To reduce the amount of fill space on the right side of chart, press the left arrow button on the scrollbar at the 
bottom of the chart.

Locking the Right Side Fill Space

[Link] - [Top]
When the Chart >> Lock Fill Space option is enabled, the fill space on the right side of the chart will not change 
due to any new data or scrolling. This option can also be found in the Chart >> Chart Settings window.

When the fill space is unlocked, set it to the amount of space that you require. For instructions, refer to Right Side 
Fill Space. When that is done, lock it by enabling Chart >> Lock Fill Space.

The amount of fill space on the right side and locking of the fill space can also be programmatically controlled 
from chart studies. Therefore, if you are using a special study that controls the fill space, although highly unlikely, 
then you may not be able to set the fill space to the way you want and it will get reverted back to what the study 
sets. However, the study may have settings to adjust the amount of fill space on the right side of the chart.
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When Lock Fill Space option is not enabled, you can modify the amount of fill space and the fill space will be 
filled in as new bars are added to the chart. 

You can temporarily toggle this option by holding down the Ctrl key on the keyboard. So if the Lock Fill Space 
option is on, you can hold down the Ctrl key to modify the fill space, and if the Lock Fill Space option is off, you 
can hold down the Ctrl key to temporarily lock the fill space. You can easily enable or disable this option by using 
the Chart >> Lock Fill Space menu command.

Chart Drawings and Studies in the Right Side Fill Space

[Link] - [Top]
The right side fill space can be used for Chart Drawings and some Studies are capable of drawing into this space as 
well. This is also known as the forward projection area.

For example, the Time Line study can be set to be drawn in the forward projection area as well as where there are 
existing chart bars.

Chart Drawing tools can be drawn in the Forward Projection Area.

Removing Right Side Fill Space

[Link] - [Top]
Follow the instructions below to remove the fill space on the right side of the chart. However, based upon the 
amount of loaded data in the chart, there may still be space on the right side of the chart even after following the 
below instructions.

1. Set Global Settings >> Graphics Settings >> Default Right Side Fill Space to 0. Press OK.
2. Go to the chart and remove the checkmark from Chart >> Lock Fill Space.
3. Select Chart >> Go to End of Chart .
4. The right side fill space should now be removed and the last bar should be at the right side of the chart, 

assuming there is enough data loaded in the chart.
Study Subgraphs in Right Side Fill Space

[Link] - [Top]
A Study can be set to display its Subgraphs in the right side fill space of the chart by setting the Subgraph Draw 
Style to Line at Last Bar to Edge. 

An Advanced Custom Study can also draw its Study Subgraphs into this right side fill space by using 
sc.Subgraph[].ExtendedArrayElementsToGraph. 

Automatic Scrolling as New Bars are Added

[Link] - [Top]
When the last bar in the chart is visible, then as new bars are added to the chart during chart updating, the chart will 
automatically scroll and display those new bars.

To see if the chart is scrolled to the end and the last bar is visible in the chart, refer to the Scrolling the Chart 
section which describes the colored box at the lower right of the chart indicating whether the chart is scrolled to the 
end or not. By default this will be green when the last bar is visible.

To make sure you are scrolled to the end of the chart, select Chart >> Goto End of Chart .

There are two things to be conscious of which could inadvertently scroll the chart back from the end and prevent 
the last bar from being displayed. One of them is bumping the scroll wheel on your pointing device. This will 
scroll the chart if Scroll Wheel Scrolls Chart is selected in Global Settings >> General Settings >> GUI >> 
Scroll >> Scroll Wheel(List). You may want to set this to No Scroll Wheel Support. 
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The chart could be inadvertently scrolled back when using Tools >> Synchronize Charts.

Make sure to disable Chart >> Chart Settings >> Linking >> Chart Linking >> Scroll Position.

Chart Linking

[Link] - [Top]
Two or more charts and Trade DOMs within a Chartbook can be linked together.

Any of the following can be linked, so that when you make a change to any of these in one chart, the other charts 
will be updated to match.

• Symbol. Refer to Changing Symbol of Chart.
• Bar Period. Refer to Changing Chart Bars Period.
• Scroll Position (also adjusts the Fill Space to match) 
• Session Times
• Studies
• Days to Load
• Bar Spacing
• Trade Window
• Vertical Scale 

For complete details for these Chart Linking options, refer to the Chart Linking section on the Chart Settings page.

The Link Number is displayed on the title bar of the chart window and on the Region Data Line at the top of the 
chart. Example: L5 indicating Link number 5.

There are several methods to establish Chart Linking and they are documented below.

Chart Linking through Chart Settings

[Link] - [Top]
Chart Linking can be set through the Chart >> Chart Settings >> Linking window. Refer to the Chart Linking 
section on the Chart Settings page.

This is the method to use in the case of setting the Chart Linking settings for a Trade DOM.

Chart Linking through the Menu

[Link] - [Top]
Chart Linking can be set through the Chart >> Linking >> Number and Chart >> Linking >> Type menus for 
the active chart. It is necessary to set charts you want to link together to the same Link Number and then use the 
Type submenu to specify the type of linking.

Chart Linking through Control Bar Buttons

[Link] - [Top]
Control Bar buttons can be added to set the Link Number and the chart linking Type. To add these Control Bar 
buttons, follow these instructions:

1. Select Global Settings >> Customize Control Bars >> Control Bar 1-8 on the menu.
2. In the displayed window, in the Available Control Bar Commands, select the Chart Linking list and add 

the buttons that you require to the Control Bar.
3. For more information, refer to Control Bars in the Global Settings Menu documentation.
4. Once these buttons are on the Control Bar, when you press them, they will set the chart Link Number or the 

chart linking Type for the active chart.
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Chart Linking through Link Number Field on Region Data Line

[Link] - [Top]
On the top Region Data Line of a chart it is possible to add a field that when clicked on with the left pointer button, 
a Chart Link window will display. To add this field, select Global Settings >> Customize Chart Header on the 
menu. In the list of the Available Header Fields, Add the Link Number field if it is not already added. Press OK.

Left click on the link number (L:#) on the Region Data Line at the top of a chart or click on NoLink if there is no 
link number set, to display the Chart Link window to set the Link Number and linking Type.

Changing the Chart Bars Timeframe

[Link] - [Top]
Changing the timeframe per chart bar is done by selecting Chart >> Chart Settings on the menu. For the 
documentation, refer to Chart Settings.

To quickly change the timeframe per chart bar, refer to the Changing the Period of the Chart Bars documentation 
page.

It is also supported to quickly change the timeframe per chart bar through standard and custom Control Bar 
buttons. The Control Bar is the series of buttons you see below the main window menu, this is the default location. 
For instructions to customize the Control Bar, refer to the Customize Control Bar section on the Global Settings 
Menu page.

Note: The Low and High for a bar in a chart is the Low and High for the entire time period of the bar. For example, 
a 10 minute Intraday bar that covers the time period 9:40 to 9:49, will show the Low and High for that time period.

Changing Bar Spacing

[Link] - [Top]
There are several ways to change spacing between the bars or columns in a chart. All of the available methods are 
explained below.

These methods also apply to TPO Profile Charts.

1. Use the Up and Down arrow keys on your keyboard to increase or decrease the chart bar spacing by 1 
graphics pixel at a time, respectively.

2. Use the Page Up and Page Down keys on your keyboard to increase or decrease the chart bar spacing by a 
larger amount than 1 pixel, respectively.

3. Use the  Control Bar buttons to increase and decrease bar spacing by 1 pixel or a larger amount. For more 
information about the Control Bars, refer to Customize Control Bars.

4. Use the scroll wheel on your pointing device. The setting which enables this is Global Settings >> 
General Settings >> GUI. Refer to the image below. Depending upon which option you select you may 
need to press and hold the Shift key on your keyboard before scrolling up or down to increase or decrease 
the bar spacing.  

5. Change the bar spacing in the chart by dragging the time scale at the bottom of the chart using your 
pointing device. To do this, left click and drag left or right along the time scale at the bottom of the chart. 
This will increase or decrease the spacing. 

If after reducing the bar spacing zero (0) pixels, you still are not able to view the time range that you require, the 
next step is to increase the timeframe per chart bar. Refer to Changing Time Period of Chart Bars for instructions.

When changing the bar spacing in a chart, you are actually changing the number of pixels between all of the bars. 
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There must be a consistent amount of spacing between bars. When there are a large number of bars currently 
displayed in the chart, and you increase or decrease the spacing between the chart bars, this will cause a significant 
change to the number of bars displayed. It is inherently impossible, to change the bar spacing in such a way to add 
or remove single or a small amount of chart bars, when there is already a large amount of bars displayed. 

Zooming In and Out

[Link] - [Top]
Zooming In

[Link] - [Top]
Increasing Bar Spacing

[Link] - [Top]
Increasing bar spacing on a chart is a method by which you can expand horizontally or zoom-in an area on the 
chart.

To zoom-in to an area of the chart: Move the chart scrollbar at the bottom of the chart so that the last bar of the 
area you want to zoom-in to is at the end of the chart window. The reason this is important is because as the chart 
bar spacing is increased, the last displayed chart bar will continue to be in view and the bars on the left side of the 
chart will move off the chart towards the left. Increase the chart bar spacing to zoom-in.

Zoom In Tool

[Link] - [Top]
Another method by which you can zoom into an area on the chart is to use the Zoom In tool. Follow the 
instructions below to use this tool. 

1. Select Tools >> Zoom In on the menu. For other methods to select this tool, refer to Selecting Drawing 
Tools.

2. Left click with your pointing device at the top left of the area you want to zoom in to, move your Pointer 
and left click again at the lower right of the area you want to zoom into.

3. When you left click the second time, the chart will display the area from the top left to the lower right 
positions that you selected. This Zoom In Tool automatically places the main price graph of the chart to a 
User Defined Scale Range to display the upper and lower price boundaries selected. The prior Scale Range 
type is remembered.

4. After you are done viewing the zoomed in area, select Tools >> Cancel Zoom In to restore to prior view 
and restore the Scale Range to the remembered setting.

The color of the Zoom In Tool is set by the value of the Chart Text setting on the Graphics Settings window.

Interactive Scale Range

[Link] - [Top]
Another method by which you can zoom into an area on the chart is to use the Interactive Scale Range feature and 
expand the scale vertically. This supports vertical zooming in. 

Zooming Out

[Link] - [Top]
Decreasing bar spacing on a chart is a method by which you can compress horizontally or zoom-out an area on the 
chart. To zoom-out an area of the chart: Move the chart scrollbar at the bottom of the chart so that the last bar of 
the area you want to zoom-out is at the end of the chart window. Decrease the bar spacing.

Another method by which you can zoom-out an area on the chart is to use the Interactive Scale Range feature and 
compress the scale vertically. This supports vertical zooming out.
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Selecting Charts or Navigating Among Charts

[Link] - [Top]
There are various methods to switch among the chart windows that are currently open within the active Chartbook. 
These methods are documented below.

• Using the MDI (multiple document interface) window tabs at the top or bottom of the main Sierra Chart 
window. If the MDI Window tabs are not enabled, then enable them in the Global Settings >> General 
Settings >> Windows tab. 

For additional information, refer to General Settings >> Windows 
• Selecting a Chart or Spreadsheet window from the CW menu.
• Selecting a chart from the Window >> Windows and Chartbooks list.
• Arranging windows with the Tile commands on the Window menu and then clicking on a chart window 

with your Pointer.
• Using the Window >> Previous Chart (F4 Key) and Window >> Next Chart (F9 Key) commands.
• Detaching a chart and selecting it from the Windows taskbar.
• Within the main Sierra Chart window, select Window >> Restore. Once a window is in a restored state, its 

position can be adjusted by left clicking and dragging the title bar of the window. The size of the window 
can be adjusted by left clicking and dragging any edge of the window.

Working with Tabs

[Link] - [Top]
Double-clicking with your Pointer on an MDI tab, will maximize or restore the chart or Spreadsheet window 
associated with that tab.

Reordering the Chartbook Tabs

[Link] - [Top]
Chartbook tabs can be reordered through dragging and dropping.

To reorder the Chartbook tabs by dragging, simply click and drag a tab to its new location.

Reordering the Chart (MDI) Tabs

[Link] - [Top]
To reorder the Chart tabs through the Windows and Chartbooks window, select Window >> Windows and 
Chartbooks. Use the Move Up and Move Down to change the order of the windows, which affects the order of 
the tabs for the windows.

To reorder the Chart tabs by dragging, simply click and drag a tab to its new location. See image for further 
clarification.

The Spreadsheet windows, will always be on the right side of the MDI tabs bar. It is not possible to reorder those 
Spreadsheet tabs. It is not possible to move Chart window tabs between Spreadsheet window tabs or after them.

Changing Tab Names/Shortening Tab Names

[Link] - [Top]
To modify the name (description) you see on a chart window tab, select Chart >> Chart Settings >> Advanced 
Settings 2.

Specify a Title Bar Name. You can also set a shorter name in the Title Bar Name box to shorten the name 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3e/index899f.html?page=doc/GeneralSettings.html#Tab_Windows
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3e/index2414.html?page=doc/DetachingandAttachingChartWindows.html


(description) of the tab.

Enable the Use Title Bar Name As Tab Label option.

Tab Coloring

[Link] - [Top]
The Chart and Spreadsheet and Chartbook tab coloring is controlled by the following color settings in the Graphics 
Settings window.

• Chart Tab Color
• Chart Tab Text Color
• Chart Selected Tab Color
• Chart Selected Tab Border Color
• Chart Selected Tab Text Color
• Chartbook Selected Tab Color
• Chartbook Selected Tab Text Color
• Chartbook Tab Color
• Chartbook Tab Text Color

Additionally, it is also possible to color the Chart tabs according to the color assigned to a particular Chart Link 
number. For further details, refer to Color Chart Tabs with Chart Link Number Color.

Creating an Inset Chart

[Link] - [Top]
It is possible to create a chart that can be displayed in the corner of a monitor to enable quick viewing of a 
particular symbol. This can be viewed as an Inset chart, even though it actually will be separate from the main 
instance. Use the following instructions to create this kind of chart:

• Open the chart with the desired symbol as normal and have this chart as the active chart.
• Select Window >> Detach/Attach Window to detach this chart from the main Sierra Chart program.
• Resize the detached chart to the desired size and place it in the desired placement on the monitor.
• On this detached chart select Window >> Always on Top. This will keep this detached window in view 

when working with other charts within the same Chartbook.
The following instructions are for additional changes that can be made to the Inset window based on personal 
display preferences:

• To keep this inset window visible even when changing between Chartbooks: on the Inset window select 
Window >> Window Always Visible.

• To remove the display of the Title Bar: on the Inset window select Chart >> Show Title Bar to remove 
the check next to this feature.

• To remove the display of the scrollbar: on the Inset window select Chart >> Show Scrollbar to remove 
the check next to this feature.

• To remove the display of the menu bar: on the Inset window select Chart >> Show Menu to remove the 
check next to this feature. To access the menu when it is not displayed, refer to the documentation for Show 
Menu.

Chart Data Files

[Link] - [Top]
For detailed information about chart data files, refer to the Chart Data Files documentation page.

Using Chart Tools

[Link] - [Top]
Sierra Chart provides a large set of professional drawing tools to draw various types of objects and lines on charts 
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to perform analysis. To use a chart drawing tool, select Tools on the menu and select a tool from the menu. Refer 
to the Chart Drawing Tools documentation page for complete instructions for all of the available Tools and to learn 
about configuring tools.

Displaying Current Price Line

[Link] - [Top]
To display a line on a chart, at the price level of the current price, that displays across the entire visible chart, use 
the Current Price Line study.

Overlaying Multiple Symbols in a Single Chart Window

[Link] - [Top]
Sierra Chart supports overlaying graphs for multiple symbols, within a single chart.

There are two ways this can be done. They are both documented below.

The first method is by using the Add Additional Symbol study and requires no additional charts. To add this study 
to the chart, refer to For further details, refer to Adding/Modifying Studies.

The second method is to use the Overlay (Bar) study and is documented below.

1. Open a chart for each of the symbols that you want to view. Open the charts through File >> Find Symbol.
2. Go to one of the charts where you want to contain graphs for all of the symbols.
3. Select Analysis >> Studies on the menu.
4. Add either the Overlay (Bar) or the Overlay (Single Line) study to the chart. For further details, refer to 

Adding/Modifying Studies. 
5. Open the Study Settings window for the added study by selecting the study in the Studies to Graph list 

and pressing the Settings button on the Chart Studies window.
6. Select the Settings and Inputs tab, set the Chart Number to Overlay input, to the particular chart that 

you want to overlay the main price graph of, on the destination chart.
7. Set the Chart Region setting to the particular Chart Region where you want to the overlay graph to be 

displayed.
8. Select the Subgraphs tab and change the Graph Draw Type setting and the Subgraph related settings to 

what you require.
9. Repeat the prior five steps for each symbol that you want to overlay a graph of on the chart.

Resolving Chart Issues

[Link] - [Top]
If you have data errors in a chart or a chart is not updating when it should be, then refer to the Help Topics page.

Charts Unexpectedly Scroll Back and Change Fill Space Amount

[Link] - [Top]
When using the Chart Values tool on a chart, you then switch to another chart and you find that the chart you 
switched to has scrolled back from the end and the fill space on the right side of the chart also may have changed, 
then this is the result of using the Tools >> Synchronize Charts feature.

You will need to uncheck the Tools >> Synchronize Charts option to prevent this.

Another potential reason why a chart could unexpectedly scroll, is if you have set the Scroll Wheel Setting to scroll 
the chart. The scrolling could possibly happen if your scroll wheel is inadvertently giving signals.

A chart can also scroll back from the end of the chart when using Chart Linking and linking the Scroll Position. 
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When any other chart is scrolled back from the end that is also using the same Link Number and the other chart 
which has unexpectedly scrolled back, has Linking >> Scroll Position enabled in the Chart >> Chart Settings, 
then it also will be scrolled back. 

To go back to the end of the chart, go to the chart and make sure it is active and select Chart >> Go to End of 
Chart. 

Zooming into Bar by Decreasing Time Period per Bar

[Link] - [Top]
Follow the instructions below to zoom into a bar by decreasing the time period / timeframe per bar in the chart.

1. Scroll the chart to 1 bar after the last bar you want to zoom into, by using the scroll bar at the bottom of the 
chart.

2. Decrease the timeframe per bar in the chart to 1 Minute or whatever detail that you require. Refer to 
Changing Chart Bars Period.

3. The bars displayed, will be bars which are contained in the bar that you wanted to zoom in to.
4. Increase or decrease the Bar Spacing as required.

Hiding Main Price Graph

[Link] - [Top]
Follow the instructions below to hide the main price graph.

1. Select Chart >> Graph Draw Types >> Blank. This can also be set through Chart >> Chart Settings >> 
Graph Draw Type.

2. Reduce the height of Chart Region 1 to a minimum by using the Adjust Regions function. Assuming there 
are other Chart Regions being used which contain studies. For instructions, refer to Chart Window and 
Regions.

3. Select Chart >> Chart Settings >> Advanced Settings 2. Set the Region Data Lines >> Region Number 
>> Region 1 >> State to Hidden .

4. Press OK.

Out of Memory Condition

[Link] - [Top]
A message like the following:

GER30 1 Min #1 | Moving Average - Simple | Encountered an out of memory condition when calling study 
function.
Means that the memory available to Sierra Chart from the operating system, has run out. When this condition 
occurs the chart will go completely blank. A similar error can occur in relation to the chart itself and not to a 
particular study. 

The first step is to reduce the amount of memory used by Sierra Chart if possible. The next step is to run the 64-bit 
version of Sierra Chart.

Go to each of your charts in each open Chartbook and select Chart >> Chart Settings. Set the Days to Load 
setting to 10 days or less. This should at least bring the problem under control for the time being for you. You may 
have to set Days to Load to an even smaller value if there are a large number of bars per day in the chart.

Generally the cause of this condition is loading too many days of data in a chart and having a very short timeframe 
per bar.

Another setting to check is Global Settings >> Data/Trade Service Settings >> Number of Stored Time and 
Sales Records. This should not be higher than 10000 to 15000 usually. Otherwise, using too high of a setting will 
use a lot of memory.
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Another good solution to the problem is to reduce the number of charts you have open in an instance of Sierra 
Chart and use additional instances of Sierra Chart through the File >> New Instance feature. Refer to the Using 
DTC Server for Data and Trading in Another Sierra Chart Instance page for instructions.

If a chart is completely blank due to an out of memory condition and more memory is later available, you can try 
reloading the chart with Chart >> Reload and Recalculate.

Finally, computers these days running the Windows operating system really should have 16 GB of memory 
minimum. This is what we recommend.

Resolving Differences of Chart Bars Between Charts

[Link] - [Top]
Follow the instructions below to resolve differences between chart bars on two different charts. 

These charts can be within the same installation of Sierra Chart or different installations of Sierra Chart. 

If this issue involves differences with studies between charts, then refer to Resolving Study Differences instead. 

1. One way to ensure consistency between chart bars between two different charts of the same symbol in the 
same installation of Sierra Chart, is to duplicate one of the charts. After duplicating one of the charts, reload 
the data in the original chart with Chart >> Reload and Recalculate. Both the original chart and the 
duplicated chart will now be identical. 

At least in most cases. But there could be a difference if basic symbol settings like the Tick Size has 
changed in the duplicated chart. Since it will be set back to its default value in the duplicated chart. 

The information below has more detailed information. 
2. Ensure there is complete and consistent data for the charts. If you are comparing charts between different 

instances of Sierra Chart, check the Intraday Data Storage Time Unit setting. It needs to be set the same 
between instances. 

Re-download the data by going to the chart and selecting Edit >> Delete All Data and Download. If the 
charts are within the same instance of Sierra Chart, this only needs to be done for one of the charts. 

If the charts are in different instances of Sierra Chart, then this procedure needs to be followed for each 
instance. 

If you are using sub instances (File >> New Instance), perform this procedure first in the main/server 
instance of Sierra Chart and then in the sub instance.

3. The next step in order to make sure that you remove any data that has been loaded in the chart earlier than 
the Days to Load setting in Chart >> Chart Settings, which occurs over time, is to select Chart >> 
Reload and Recalculate for each of the charts being compared. 

This step will make a difference if the first Date-Time in the chart is different between the two charts you 
are comparing. You can see what this is by going to each chart and selecting Chart >> Goto Beginning of 
Chart and looking at the Date-Time of the first bar. 

4. Go to one of the charts you are comparing, and examine all of the settings in Chart >> Chart Settings and 
compare them to the Chart Settings to the other chart being compared to see where the difference is with 
these settings. 

The settings on the following tabs can change chart bars: Symbol, Data Limiting, Bar Period, Session 
Times, Chart Data 

Also the following settings will cause differences and need to be the same between the charts:
◦ Days to Load
◦ New Bar at Session Start
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◦ Combine Trades into Original Summary Trade
5. In the two charts being compared which have different chart bars compared to each other, select Chart >> 

Go to Beginning of Chart and ensure the Date-Time of the first bar in the chart, matches between the 
charts you are comparing. This may not always be necessary but could be necessary. 

If they do not match between the charts being compared, then ensure the Chart >> Chart Settings >> Use 
Number of Days to Load >> Days to Load matches between the charts and reload each chart by going to 
the chart and selecting Chart >> Reload and Recalculate. 

Select Chart >> Go to End of Chart to go to the end of the chart. 
6. The difference could also be with the configuration of studies in Analysis >> Studies. Check the Inputs 

settings for each study and make sure they match between the charts. 
7. Make sure the Use Monday as Start of Week instead of Sunday setting is set the same between each Sierra 

Chart installation when comparing charts between installations. After changing this setting you will need to 
reload the charts with Chart >> Reload and Recalculate.

8. If the charts are within different instances of Sierra Chart, then follow the Sharing a Chart with Another 
User procedure to save that single chart as a Chartbook and share it with the other instance of Sierra Chart 
and open that Chartbook. The charts should be identical because the settings now are guaranteed to be the 
same. 

If there is a difference, then this would mean there is a difference in the underlying data between the charts 
if the charts are within different instances. 

Error Creating Chart Windows and Trade Windows

[Link] - [Top]
If you receive messages like the following in the Window >> Message Log when opening a Chartbook or creating 
a new chart or opening a Trade Window, then this means you are running out of resources in your Windows 
operating system for the creation of chart windows.

c_Chart::CreateDetachableWindow: Error creating the MDI child window.
Chart ([symbol]) | Error creating the Trade Window.
The first solution to this problem is to enable Destroy Chart Windows When Hidden and then close all of the 
Chartbooks with File >> Close All Chartbooks and reopen them.

The next solution is going to be to use sub instances of Sierra Chart to distribute your Chartbooks among multiple 
instances of Sierra Chart.

Sierra Chart places no restrictions on the number of Chart or Trade windows you can have and are open 
simultaneously. It is the operating system running into a problem if you encounter these errors. We must make this 
clear, this is a Windows operating system limitation and problem.

Stopping Chart Data Loading/Calculations

[Link] - [Top]
If you look at the chart, that is loading you can left click where it says "Click to cancel" to stop the loading process. 

If that does not work and the entire program is in a frozen state, the frozen state must be relating to study 
calculations being performed, which can be due to a large number of bars in the chart which can be the case, if a 
very short timeframe has been set for each bar. In this Case you need to wait until the study calculations complete. 
For more information, refer to High CPU Usage/Long Time to Load Chart Data.

*Last modified Sunday, 14th April, 2024.
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Missing or Incomplete Intraday Chart Data

[Link] - [Top]
• Retrying Downloading of Intraday Data

◦ Retrying the Download When There is Data in the Chart
◦ Missing Volume Profile Data on a Trade DOM
◦ Deleting and Downloading Intraday Data for All Charts
◦ Retrying the Download When There is No Data in the Chart

• Mismatch Between Bar Close and Price Box on Right Side Scale of Chart
• Incorrect Chart and Session Times Settings
• Dates to Exclude
• Symbol Not Trading for a Particular Period of Time
• Invalid Symbol / Symbol Not Supported by Data/Trading Service

Retrying Downloading of Intraday Data

[Link] - [Top]
Sierra Chart will always download and permanently store historical Intraday chart data for a symbol when you are 
connected to the data feed and an Intraday chart for the symbol is open or the symbol is listed in the Global 
Settings >> Intraday File Update List. 
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If the Data or Trading service Sierra Chart is connected to does not provide streaming real-time or delayed data, 
then Intraday charts will not automatically be kept up-to-date. You will need to select File >> Disconnect and File 
>> Connect to Data Feed to cause a historical data download for the Intraday charts so they will be up-to-date. 

In the case of when using SC Data-All Services, the historical Intraday charts will be periodically updated without 
reconnecting to the data feed if they are not receiving streaming data updates.

When Sierra Chart is connected to the data feed or you open an Intraday chart for a symbol that was not previously 
opened while connected to the data feed, the data that is missing from the data file for the symbol and is also 
available on the data server will definitely be downloaded by Sierra Chart. 

The amount of Historical Intraday Data that you will receive from the Data or Trading service server depends upon 
the service you are using and how many days Sierra Chart is set to download. Select Global Settings >> Data/
Trade Service Settings on the menu. Set the Maximum Historical Intraday Days to Download >> Non-Tick 
Data / 1-Tick Data settings to the number of days of Intraday data you require be downloaded.

If the server does not have all the Intraday data for a symbol from the last time in the chart to the present, the 
Maximum Historical Intraday Days to Download is not high enough, or the server has less than the maximum 
number of days you have specified to download, then there will be data missing from the chart.

In the case of the Sierra Chart Historical Intraday Data services which is used by many of the supported Data and 
Trading services we support, a problem connecting to this server or a problem downloading data, will also cause 
missing data.

Note: The data server may be providing the all the data. However, the missing data issue may be caused by the data 
being filtered out from the chart for other reasons which are explained in the other sections below.

Retrying the Download When There is Data in the Chart

[Link] - [Top]
If there are bars in the chart, even a few, then to re-download Intraday data for the symbol of the chart, follow 
these instructions:

1. Important: To make sure that the historical Intraday data request is routed to the proper source, it is 
necessary that the Symbol Settings are up-to-date by following the instructions to Update the Symbol 
Settings. This only needs to be done one time. Although if you have not done this step in a while and there 
is missing Intraday data, you should do it again now.

2. Make certain Sierra Chart is connected to the data feed by selecting File >> Connect to Data Feed on the 
menu. If Sierra Chart was not connected, then the data from the last bar in the chart to the present time will 
be downloaded after you connect. Depending upon the particular Data or Trading service being used, if 
Sierra Chart cannot connect to the data feed, then historical Intraday data may not be able to be 
downloaded. To determine if Sierra Chart is connected to the data feed, refer to File >> Connect to Data 
Feed.

3. Select Global Settings >> Data/Trade Service Settings on the menu. Make sure the Maximum 
Historical Intraday Days to Download >> Non-Tick Data / 1 Tick Data settings are set to what you 
require. 186 is recommended. If you want to get data further back in time than you already have in the chart 
data file, then you may need to increase this setting, assuming the server has the data. Press OK.

4. Make sure your computer's Date and Time are set accurately. For complete details, refer to Date and Time 
Issues. This step only needs to be done once. 

5. Go to your chart and use your Pointer to point to where you want to begin the historical Intraday data 
download at. This should be right before the missing or incomplete Intraday data. 

Right-click your Pointer and select Delete and Download Data on the Chart Shortcut Menu. This will 
delete and re-download from the position you pointed to, all the way to the end of the data file. You will see 
Downloading Historical Data displayed on the chart window. Refer to the image to the right. 

If the Intraday chart is missing data at the end of the chart, then just point to a bar near the end of the chart, 
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right-click your pointer and select Delete and Download Data on the chart shortcut menu.

6. Deleting All Data: To delete all the data in the chart data file and download all available data from the 
server, then select Edit >> Delete All Data And Download on the menu. You will want to perform this 
procedure if you did not get any historical when you initially opened the chart, or in the case to get data 
going further back than you already have. This is also the simplest method just to re-download all of the 
data. 

When the chart has one of the Chart >> Chart Settings >> Symbol >> Continuous Contract options 
selected, then you will receive a prompt asking if you want to delete and re-download data for the current 
symbol of the chart or for all of the symbols loaded into the chart. 

In this case it is recommended to press No to delete data for all of the current and expired symbols loaded 
in the chart to make sure all of the missing data is downloaded. 

7. When the historical Intraday data download is complete, you will see the following message displayed on 
the chart. 

8. If instead you see the following Download Failed message, then refer to the Error when Downloading 
Historical Intraday Data from the Sierra Chart Historical Data Server section on this page. Also refer to that 
section if the download takes a long time with no data being downloaded in the chart. 

9. For instructions to edit an Intraday data file, refer to the Intraday Data Editor documentation page.
Missing Volume Profile Data on a Trade DOM

[Link] - [Top]
In the case of a Trade DOM window that has a Volume by Price study, then this data is built from Intraday chart 
data. If the Volume Profile looks incomplete which would indicate there is missing Intraday chart data, then what 
you need to do is go to a standard Intraday chart and follow the procedure above to re-download the Intraday data 
to fill in any missing Intraday data.

After this procedure is completed, then go back to the Trade DOM and select Chart >> Reload and Recalculate. 
If this command is not available, then update to the latest version.

Deleting and Downloading Intraday Data for All Charts

[Link] - [Top
It is supported to perform a Delete and Download of Intraday data from a specific Date-Time for all open charts in 
the Chartbook, in a single operation. Follow these steps: 

1. Select Global Settings >> Customize Chart Shortcut Menu. 
2. Make sure the Delete & Download Data - All Charts menu command is listed in the Selected Menu 

Items list.
3. Press OK. 
4. Follow through the Retrying the Download When There is Data in the Chart instructions on this page. At 

the step where you normally will select the Delete and Download Data menu command, instead select 
Delete & Download Data - All Charts on the menu. 

Retrying the Download When There is No Data in the Chart

[Link] - [Top]
1. If there is no data in the chart, then this could be either because the chart data file for the symbol contains 

no data or the Session Times in Chart >> Chart Settings >> Session Times are filtering out the data. 
2. Important: To make sure that the historical Intraday data request is routed to the proper source, it is 

necessary that the Symbol Settings are up-to-date by following the instructions to Update the Symbol 
Settings. This only needs to be done one time. Although if you have not done this step in a while and there 
is missing Intraday data, you should do it again now.
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3. Select Edit >> Edit/Download Data - Intraday Chart on the menu. The editor will not display any data if 
the data file is empty.

4. If the data file is empty, all you need to do to retry downloading the data is to go to the chart and select Edit 
>> Delete All Data and Download.

5. Otherwise, if there is data displayed in the Intraday Data Editor, scroll to the position to where you want to 
start the data re-download from and press the Delete and Download Data from Current Position to End 
button.

6. After the historical data download is complete, if there still is no data, then the symbol may not be correct. 
Refer to Symbols. Or there is no historical Intraday data available for the symbol. 

Mismatch Between Bar Close and Price Box on Right Side Scale of Chart

[Link] - [Top]
If data from the last time in the chart to the present price is missing from the chart, then the close mark on the last 
bar in the chart will not match the current price box that is displayed on the right of the chart window. 

When the markets are open and there is active trading for the symbol, then the last bar and the price box on the 
right should definitely match. If they do not, then the problem would be explained in one of the subsections of help 
topic number 3. 

Another reason the close mark on the last bar in the chart will not match the current price box is because the Start 
Time and End Time in the Chart >> Chart Settings window are not set to cover the full 24-hour period. In this 
case, the data that is in the chart data file is not loaded into the chart. 

The box on the right will always show the current price for the symbol.

Incorrect Chart and Session Times Settings

[Link] - [Top]
Data will also appear to be missing from an Intraday chart if some Chart >> Chart Settings are incorrect. 

Select Chart >> Chart Settings on the menu to open the Chart Settings window.

Select the Data Limiting tab.

If the Load Data Limiting Method: Days to Load >> Days to Load for Intraday Chart Data Type setting is 
not set to load all of the data you want to see in the chart, data will seem to be missing. The Days to Load for 
Intraday Chart Data Type setting must include weekends as the setting is based upon calendar days.

Normally the Load Data Limiting Method: Date Range >> Date Range >> To/From settings should be blank. 
However, if you are using those settings make sure they are set to the date range that you want to see. Normally 
these settings should not be used. If you are using a From date, it is recommended that the To date is kept blank.

If the Session Times >> Intraday Chart Session Times >> Session Start Time and Session Times >> Intraday 
Chart Session Times >> Session End Time settings do not cover the time period you want to see, data will be 
missing from the chart. 

To cover the full 24 hours use 00:00:00 for the Session Start Time and 23:59:59 for the Session End Time. Try 
setting these Session Times to cover the full 24 hours to see what data is available.

The global Time Zone setting or the chart specific Time Zone setting controls the time zone that times are 
displayed in. The Session Start Time and Session End Time Session Times settings for the chart correspond to 
that Time Zone setting and need to be set appropriately. 

For complete documentation to control the time zone either globally or for an individual chart, refer to the Time 
Zone page.

If the Session Times >> Weekend Data setting is not set to load weekend data, then you will not see the 
corresponding weekend data in the chart. A weekend is considered Saturday and Sunday. For additional details, 
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refer to the Weekend Data setting.

Dates to Exclude

[Link] - [Top]
It is possible through the Chart >> Chart Settings >> Chart Data >> Set Dates To Exclude setting to specify 
one or more calendar dates to exclude from a chart.

If you see data for a particular Date missing from an Intraday chart, then check the Dates to Exclude setting to be 
sure that particular date is not listed. If it is, then remove it.

Symbol Not Trading for a Particular Period of Time

[Link] - [Top]
One reason for missing data in an Intraday chart for a particular period of time, is that trading did not occur during 
that period of time. This is something to be aware of. Check with the contract specifications on the exchange 
website to find out what times a symbol trades during.

Obviously if the market is open and there is not trading for a very active symbol for a period of an hour, then 
almost certainly the data is actually missing.

However, if there is data missing from 1 to 5 seconds for an active symbol, this is not unusual. The market may not 
have traded during that short period of time. Data feeds do not transmit data every second when there is not trading 
occurring for a symbol.

In the case of the Chicago Mercantile Exchange which includes the CME, COMEX, CBOT, NYMEX, there is no 
trading from 17:00:00 to 17:59:59.999 US Eastern time for all symbols. And there is no trading on Saturday or on 
Sunday until 18:00:00 US Eastern time.

If you want to have bars in the chart for periods of time where there is no trading, then enable the Include Columns 
with No Data option in the Chart >>Chart Settings.

Invalid Symbol / Symbol Not Supported by Data/Trading Service

[Link] - [Top]
Symbols are specific to the Data or Trading service being used. One reason for no data in an Intraday chart or the 
chart no longer updating is that the symbol of the chart is not correct.

In this case, refer to the Symbols section for complete information and instructions on what to do in this case. 

Error when Downloading Historical Intraday Data from the Sierra 
Chart Historical Data Server

[Link] - [Top]
• Overview and Solutions
• Using Port 80
• Improving Historical Intraday Data Downloading Performance

Overview and Solutions

[Link] - [Top]
When you are using a Data or Trading service which uses the Sierra Chart Historical Data servers, then in these 
cases all historical Intraday data and in some cases historical Daily data is downloaded from the Sierra Chart 
Historical Data servers.

The Sierra Chart Historical Data servers are used by many of the supported Data and Trading services. If you do 
not get any historical Intraday or Daily data or you have missing historical Intraday or Daily data, and you receive 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index4ec1.html?page=doc/SessionTimes.php#LoadWeekendData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index4cf4.html?page=doc/ChartSettings.html#IncludeColumnsWithNoData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index4cf4.html?page=doc/ChartSettings.html#IncludeColumnsWithNoData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexffdc.html?page=doc/helpdetails1.html#Symbols


an error displayed in the Message Log that says one of the following:

• Error downloading historical Intraday data for [symbol]. The download timed out
• Lost the connection to the Sierra Chart Historical Data server
• Windows error code 10061: No connection could be made because the target machine actively refused it. 
• Socket (#) | Closed. Windows error code 10053: An established connection was aborted by the software 

in your host machine. 
• Windows error code 10013: An attempt was made to access a socket in a way forbidden by its access 

permissions.
• HD Request # - Error downloading historical Intraday data for [symbol]. The network socket has been 

closed. Retrying download. 
• Socket (#) | Error on address resolution. Windows error code 11002: This is usually a temporary error 

during hostname resolution and means that the local server did not receive a response from an 
authoritative server.

• HD Request # | Error downloading historical Intraday data for [symbol]. Timeout error connecting to 
server. 

• HD Request # | Error downloading historical Daily data for [symbol]. The network socket has been 
closed. Retrying download. 

Then these would be due to a firewall blocking the connection to the server, or a network communication problem 
to the server or a DNS name resolution problem.

If it is a firewall issue, it could be a software firewall on your computer, a firewall with your router or your ISP 
(Internet service provider). Most likely, it is a software firewall on your computer. The built-in Windows firewall 
will not be a problem. If you are using a firewall other than the Windows firewall, then disable it to see if it solves 
the problem.

After disabling firewall software, restart Sierra Chart and try again by opening the chart and connecting to the data 
feed (File >> Connect to Data Feed). Firewalls can be very troublesome and disabling them sometimes may not 
resolve the problem. Only uninstalling them completely from your system might resolve the issue (however not 
necessarily).

You may also want to try restarting your computer to see if that resolves the problem if you continue to have a 
problem.

Sierra Chart needs to be provided access to ports 10149, 10150 to connect to the historical data server. If you are 
using a router, make sure it allows access to ports 10149, 10150. Contact your ISP (Internet Service Provider) and 
make certain they are not blocking ports 10149, 10150. They could be blocking this port or degrading 
communication over this port. If they are blocking this port, you can use port 80 as explained below.

Once the problem is solved and you are able to connect to the Sierra Chart historical data server, then you will 
need to re-download the data in your charts to fill in the missing data. For instructions to do this, refer to Retrying 
Downloading of Intraday Data.

Using Port 80

[Link] - [Top]
Some ISPs will block or restrict data on nonstandard Internet ports. In this case you will need to use the standard 
Internet port 80 for downloading historical Intraday data from the Sierra Chart historical data server. To do this, 
follow the steps here:

1. Select Global Settings >> Sierra Chart Server Settings.
2. Set the option Use Port 80 for Historical Data to Yes.
3. Press OK.
4. If you previously were having a problem getting a successful connection to the Sierra Chart historical data 

server or maintaining that connection during the historical data download, using port 80 should resolve the 
problem. The next step is to re-download the data in the charts to fill in the missing data. 



For instructions to do this, refer to Retrying the Download When There is Data in the Chart.
Note: It is not normally recommended to use port 80 because some ISPs will block data over port 80 if the data is 
not true HTTP data and this will cause problems when downloading historical Intraday data. However, if you need 
to use port 80 because your ISP is blocking other ports, then you will need to use this port.

Improving Historical Intraday Data Downloading Performance

[Link] - [Top]
Follow the below steps to improve the performance (reduce download time) when downloading historical Intraday 
data.

There normally is not a problem with the performance of downloading historical Daily data because the amount of 
data transferred with Daily data is extremely small in comparison.

When you start using new symbols in Sierra Chart that have not been previously used and there is no historical 
data already downloaded for them, or you have not opened an Intraday chart for a particular symbol in a long 
while, then it will take time for the initial historical data to download for those symbols. 

This can be the case when you switch to a different Data or Trading service in Sierra Chart since the symbols are 
different between services. So historical data needs to be downloaded for the symbols for the service you have 
changed to. 

We have had numerous reports, that when using Sierra Chart on WINE and Linux, that network I/O performance, 
in particular with receiving data is very slow/poor and receiving historical data when using WINE, in particular 
tick by tick data, is very very slow. In this case, follow the instructions.

1. Once a historical Intraday data has completed, you can see how long it took from a Window >> Message 
Log line like this: HD Request # 24 | Intraday download COMPLETE for XAUUSD. Completion time: 7s. 
Unique request ID: 23
In this particular case it took 7 seconds. This step is just provided for information. 

2. Select File >> Disconnect.
3. If historical Intraday data downloads are still in progress, then select Edit >> Cancel Intraday Data 

Downloads to cancel the downloads. 
4. Select Global Settings >> Data/Trade Service Settings. 
5. Increase the Intraday Data Storage Time Unit setting. For the best performance use 1 Minute. However, 

this setting may not be acceptable depending upon the type of chart bars you are using. 

For example, with Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, 
Point and Figure Bars, a setting of 1 Second or 1 Tick is necessary for accuracy. 

However, to improve performance you really need to increase this to 5 Seconds or higher. The larger the 
time unit, the better the performance.

6. Press OK. 
7. It will also help to reduce the days to load in charts which are loading a lot of days of data. This is 

controlled through the Days to Load Chart Setting for the chart.
8. Select File >> Connect to Data Feed.
9. If there is still a problem with slow historical data downloads, then follow the instructions in the Using Port 

80 section if your ISP throttles data on the default ports of 10149, 10150. Generally this is most unlikely 
and is not going to help and can create a problem instead of solving it.

10. If there is missing historical Intraday data in your charts due to previous timeout or other errors when 
downloading data, then follow the Retrying the Download When There is Data in the Chart instructions.

11. If there is a temporary problem with your Internet connection, with your Internet service provider or 
somewhere else on the Internet causing slow downloading of historical Intraday data, you will just have to 
wait for that condition to clear.

Downloading/Viewing More Historical Intraday Data
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[Link] - [Top]
• Instructions to Download/View More Historical Intraday Data
• Using Date Range in File >> From to Download More Historical Data
• Using Expired Futures Contracts

Instructions to Download/View More Historical Intraday Data

[Link] - [Top]
It is possible to download and/or view more historical Intraday data than you are currently able to see. To 
download and/or view more data, follow the steps below. 

Keep in mind that the amount of historical data available depends upon the Data or Trading service you are using 
and the symbol. This help topic subsection applies to Intraday data only. 

For help with Historical (Daily, Weekly, Monthly, Quarterly, Yearly) charts, refer to No Historical Chart or Blank 
Chart | Historical Chart Not Updating | Missing Historical Chart Data instead.

In the case of a futures contract chart for a specific contract month (Example: H22 March 2022), it has a limited 
life. Therefore, it will only go back so far in time. Also, depending upon the Data or Trading service you are using, 
it may not go back to the time that trading began in the particular contract. To get data further back in time you will 
need to enable the Continuous Futures Contract option for the chart. This will load in multiple futures contracts 
in the chart. 

For instructions to do this, refer to the Continuous Futures Contract Charts page. 

The time period of data displayed in the current view in the chart depends upon the scroll position of the scroll bar 
at the bottom of the chart and the chart bar spacing. Make sure the scrollbar is enabled and visible through Chart 
>> Scrollbar. Use the scrollbar at the bottom of the chart scroll back in time to see more data. 

For more information and instructions, refer to Scrolling The Chart and Right Side Fill Space.

To load more data in the chart continue to follow the instructions below. 

1. Select Chart >> Chart Settings >> Data Limiting on the menu. . 
2. Set the Load Data Limiting Method setting to Number of Days to Load. 
3. Set the Days to Load for Intraday Chart Data Type setting to the number of days you want to load and 

view in the chart. Press OK. 

If that does not load all the data you need to view, then go on to the next step. To see all of the data loaded 
in the chart you will need to scroll back the chart. If you do see the data in the chart that you require, then 
stop here. 

4. Make sure you are using the correct Symbol in the chart based upon the Current Selected Service. Refer to 
Symbols. 

In the case of futures contract symbols, you can translate these to the correct symbol based upon the 
Current Selected Service, by using the Edit >> Translate Symbols to Current Service command.

5. Select Global Settings >> Data/Trade Service Settings >> Common Settings on the menu. Set the Max 
(Maximum) Historical Intraday Days to Download Non-Tick Data / 1-Tick Data settings to the number 
of days of Intraday data you want to have downloaded from the server. The easiest thing to do is set both of 
these settings to 186 and go on to the next step, assuming you do not require more than 6 months of 
historical data for a non-futures symbol. 

In the case of a futures contract symbol, the number of days to download is relative to the last day of the 
month in the contract month of the symbol, and not to the current date. 

There is a separate setting for 1 Tick Data and Non-Tick Data. To make sure you get a reasonable amount 
of data, it is recommended to set both of these to 186. You will need to set these settings to a higher value 
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to download more historical Intraday data. The 1 Tick Data setting applies when the Intraday Data 
Storage Time Unit is set to 1 Tick, or historical Tick data is downloaded from the Data/Trading service. 

There may be a limit to the maximum number of historical Intraday days of data available from the Data or 
Trading service you are using. If you use a setting that is over the limit, only the maximum number of 
historical Intraday days of data supported by the server will be downloaded. 

6. If you have increased the Maximum Historical Intraday Days To Download setting, it will take longer to 
download the initial historical Intraday data for a chart especially if the data is Tick by Tick data. 

If you do not use a timeframe per bar in your charts of less than 1 Minute and you are not using Number of 
Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars, then 
set the Intraday Data Storage Time Unit to 4 seconds or higher to increase download speed.

7. Press OK.
8. You should make sure the Symbol Settings are up-to-date before re-downloading the data in the next step. 

This ensures the historical data request is routed to the correct source. Follow the instructions to Update the 
Symbol Settings. This step only needs to be performed once. If you are not sure whether you should 
perform this step, then perform this step.

9. Necessary Step: Go to the chart. Select Edit >> Delete All Data And Download on the menu. Press Yes 
to confirm. Sierra Chart will request historical Intraday data up to the number of days specified with the 
Maximum Historical Intraday Days to Download setting explained above. 

If you are using the Continuous Futures Contract option in Chart >> Chart Settings, then select the 
particular contract months in the list you want to re-download data for in the chart. 

Once the download is complete you should be all set. 

10. Finally, if you do not receive the data in the chart that you require, and you are using a sub instance started 
through File >> New Instance, then you need to go back to the main instance of Sierra Chart and perform 
the above steps for that instance. 

And then return back to the sub instance chart and select Edit >> Delete All Data And Download. For 
additional information about this, refer to Historical Data and Missing Historical Data. 

Using 'Date Range in File >> From' to Download More Historical Data

[Link] - [Top]
These instructions explain an alternative way to download more historical Intraday data in a chart when Chart >> 
Chart Settings >> Symbol >> Continuous Contract is set to None. 

1. Select Chart >> Chart Settings >> Data Limiting on the menu. Set the Date Range in File From date to 
the date that you want the data in the chart to start at. This needs to be set to an earlier date.

2. Set the Days to Load for Intraday Chart Data Type to the number of days that you want to view in the 
chart.

3. Press OK.
4. You will then be prompted to download more historical Intraday data. Press Yes to confirm.
5. After the historical data downloading is complete, if you notice any missing data in the chart, then you will 

need to follow the Instructions to Download/View More Historical Intraday Data instead. 

After following those instructions, then re-download the data with Edit >> Delete All Data and Download 
from the main menu at the top. For additional information, refer to Retrying the Download When There is 
Data in the Chart. 

Normally there should not be any missing data. Although one reason there could be incomplete data, which 
will not be resolved by re-downloading the data is that the chart is not set to a Continuous Futures Contract 
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chart in the case of a futures symbol. You will need to do that. Refer to Continuous Futures Contract 
Charts.

Using Expired Futures Contracts

[Link] - [Top]
With all of the supported Data and Trading services, it is possible to use an expired futures contract symbol. By 
using an expired symbol you can get data further back in time for a particular futures market.

However, there is a better method to access data further back in time for a particular futures market instead of 
opening an expired futures contracts symbol. This method is to use the Continuous Futures Contract Chart feature. 
This is the recommended method.

To open a Historical or an Intraday chart for an expired futures contract symbol, select File >> Find Symbol on 
the menu. Select an expired symbol from the list or manually type one into the Selected Symbol box. 

The symbol does not need to actually be listed to open a chart for it. If it is not listed, you will need to manually 
type the symbol into the Selected Symbol box. 

In the case of a futures contract, to specify an expired contract symbol, you simply need to modify the month and 
year portion of the symbols that you see listed. For example, in the case of COMEX gold futures, if you see 
GCM20 listed, and you want to open a chart for the market going back 10 years, then you would manually type in 
the Selected Symbol box: GCM10. 

Press the Open Intraday Chart or Open Historical Chart button to open an Intraday chart or Historical Daily or 
higher timeframe chart respectively. 

If the chart that has been opened is not displaying the symbol you manually typed in or selected, then select Chart 
>> Chart Settings and uncheck Main Settings >> Automatically Rollover Futures Symbol (Refer to 
Automatically Rollover Futures Symbol). After this then type the correct symbol into the symbol box.

Single Digit Year Limitation

[Link] - [Top]
For supported Trading services that use symbols that use single-digit years for futures contracts, it is not possible to 
open a chart for an expired futures contract for a year which is more than 5 to 8 years prior to the current year and 
get a reliable match of the intended year, since the single-digit years do not provide a definite identification of 
which decade the single digit year belongs to. 

The way to work around this limitation is to install another copy of Sierra Chart on your system into a different 
folder and use the Sierra Chart Historical Data Service. For instructions, refer to Sierra Chart Historical Data 
Service Setup Instructions.

Canceling Intraday Data Downloads

[Link] - [Top]
To cancel the current and pending historical Intraday data downloads, select File >> Disconnect. 

To resume the historical Intraday data downloads for open charts, select File >> Connect to Data Feed. 

*Last modified Sunday, 27th October, 2024.
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Introduction

[Link] - [Top]
All chart windows, Time and Sales windows, Market Depth windows, Trade windows for charts, Trade DOM 
windows, and Spreadsheets used by the Spreadsheet studies are contained within Chartbooks. A Chartbook is not a 
window. It is a collection of multiple windows. 

A Chartbook is like a desktop/layout/workspace for Sierra Chart. Multiple charts and other windows can be within 
a single Chartbook. When a chart or Trade DOM window is opened, it is added to a Chartbook. A new Chartbook 
named chartbook#.cht is created if one is not already open when a chart or Trade DOM is opened. 
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The charts and other windows are saved by saving the entire Chartbook they are contained within. A Chartbook 
can be later opened with all the charts, other windows and all of the related settings completely restored to the way 
they were when you closed it, assuming you saved the Chartbook at the time of closing the Chartbook.

Many Chartbooks can be loaded but only 1 can be visible at a time in an instance of Sierra Chart. To have multiple 
Chartbooks visible at the same time requires that you use additional instances of Sierra Chart. Each instance can 
display a separate Chartbook. For instructions, refer to Using DTC Server for Data and Trading in Another Sierra 
Chart Instance.

It is not possible to save a chart independent from a Chartbook. If you want just one chart within a Chartbook, then 
you do have the ability to do that just by saving the Chartbook that contains a single chart. Although there is also 
the capability to duplicate existing charts. Refer to Using Chart Templates.

Refer to the File Menu documentation page for commands to use with chartbooks.

Refer to the Chartbook Tasks section below for all of the various Chartbook related tasks that you can do.

To Create a New Chartbook

[Link] - [Top]
Select File >> New Chartbook on the menu. If there is already a Chartbook opened, then that Chartbook will be 
hidden.

To switch back to the previous Chartbook, select it from the CB menu.

To add a chart to the Chartbook, refer to To Add a New Chart To a Chartbook. 

To Add a New Chart To a Chartbook

[Link] - [Top]
Open or switch to the Chartbook you want to add a chart window to.

Open a Chartbook with File >> Open Chartbook on the menu. 

You can switch to an open Chartbook by finding and selecting it on the CB menu. 

Select File >> Find Symbol to open a chart by selecting a symbol from the list and pressing Open Historical 
Chart or Open Intraday Chart. For complete documentation, refer to Find Symbol.

Configure the chart the way you require. After that, Save the Chartbook. You can add as many charts as you want 
to a Chartbook without limit.

To Add a New Trade DOM To a Chartbook

[Link] - [Top]
To add a new Trade DOM to a Chartbook, open or switch to the Chartbook you want add the Trade DOM to. 

Open a Chartbook with File >> Open Chartbook on the menu. 

You can switch to an open Chartbook by finding and selecting it on the CB menu. 

Select File >> Open Trade DOM to open a Trade DOM. This will open the Find Symbol window, where you can 
then select or enter a symbol and press the Open Trading DOM button to open the Trade DOM.

Set it up the way that you require, then Save the Chartbook. 
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A Trade DOM is a special version of a chart used specifically for trading purposes.

To Remove a Chart From a Chartbook

[Link] - [Top]
To remove a chart from a Chartbook, the first step is to make sure the chart you want to remove is active by 
clicking anywhere on the chart window. Select File >> Close Active Window on the menu. If prompted to remove 
the chart, press Yes. 

Alternatively you can click the X button at the top right of the chart window to close it and remove it from the 
Chartbook. 

Save the Chartbook by selecting File >> Save.

If you no longer want the underlying data file for the chart that has been removed, then follow the Deleting Chart 
Data File instructions. 

Arranging Open Charts in a Chartbook

[Link] - [Top]
It is possible to automatically arrange the open charts in your Chartbook by selecting one of the following 
commands on the Window menu: Cascade, Tile Horizontally, Tile Vertically.

To arrange the Z axis ordering of the charts, which is necessary to have the charts open in a particular order, use 
the Window >> Windows and Chartbooks window. 

To Save a Chartbook

[Link] - [Top]
Go to one of the visible charts in the Chartbook and make sure it is active. You can do that by left clicking on its 
title bar with your Pointer or on the window itself.

Select File >> Save or File >> Save As on the menu.

If you select File >> Save As or if the Chartbook was never saved before, then a File Save window will be 
displayed. Enter a file name to save it to. Press Save to save the Chartbook.

You can not use the following file system reserved characters in the file name:

• < (less than)
• > (greater than)
• : (colon)
• " (double quote)
• / (forward slash)
• \ (backslash)
• | (vertical bar or pipe)
• ? (question mark)
• * (asterisk)

To Close a Chartbook

[Link] - [Top]
Select File >> Close Chartbook on the menu. You can also use the Close Chartbook Control Bar button. The 
Control Bar by default is located below the main menu of the main Sierra Chart window. This button can be added 
through Global Settings >> Customize Control Bars >> Control Bar #.
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To Open a Chartbook

[Link] - [Top]
Select File >> Open Chartbook on the menu.

Select the Chartbook file in the list of files in the Open Chartbook window and press Open. 

To open multiple Chartbooks at the same time, enable the Multiple Selection option on the Open Chartbook 
window and select the Chartbooks in the list of files by left clicking on them with your Pointer. Press the Open 
button.

Or, select the Chartbook which has been recently saved or opened, from the list of Chartbooks listed on the right 
side of the File menu. 

Using either method, all of the charts in the Chartbook will open with all the same settings, window sizes and 
positions, at the time that Chartbook was last saved.

When a Chartbook is opened, all existing charts will be scrolled to the very end and displaying the most recent 
Date-Time available in the chart data. This is the standard behavior and cannot be changed.

To Open a Chartbook Group

[Link] - [Top]
A Chartbook Group is a collection of Chartbooks that has been grouped together in order to quickly open them at 
one time.

To open a Chartbook Group, select File >> Open Chartbook Group on the menu.

Select the Chartbook Group in the list of files in the Open Chartbook Group window and press Open.

The setting Close Existing Chartbooks When Open Chartbook Group controls whether open Chartbooks are 
automatically closed when opening a Chartbook Group or if they remain open.

For information on how to create a Chartbook Group, refer to Creating a Chartbook Group.

To Switch Between Loaded Chartbooks

[Link] - [Top]
There are 3 ways to switch between loaded chartbooks:

1. Chartbook Tabs 
1. Select Global Settings >> General Settings >> Windows.
2. Enable the Show Chartbooks Tabs option in the Tabs frame.
3. Set Place Chartbook Tabs At to either Top or Bottom depending upon where you want them. 

Press OK.
4. You will see Chartbook tabs displayed on the main Sierra Chart window.
5. Each tab will have the Chartbook name on it for the Chartbook it is for. Click on any of these tabs to 

switch among the loaded Chartbooks. Refer to image.
2. Keyboard : Use F7 or F8 keys to switch to the prior or next Chartbook. The Window menu also has the 

same commands for switching to another Chartbook. When switching to another Chartbook, the currently 
visible one will be hidden and the next one will be displayed.

3. Menu : Select CB on the menu. This lists all of your opened chartbooks. Select on the menu the Chartbook 
name to switch to.

Deleting a Chartbook
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[Link] - [Top]
1. Select File >> Open Chartbook on the menu.
2. Locate the Chartbook filename in the file list in the displayed Open Chartbook window. You can use the 

Search box at the top to help locate the file by typing a portion of the filename.
3. Selects the Chartbook filename.
4. Press the Delete File button.
5. Press the Cancel button.
6. If you have recently opened a Chartbook that you have later deleted and you want to clear it from the 

Recently Used File List on the right side of the File menu, then select File >> Clear Recent File List.

Making a Copy of a Chartbook

[Link] - [Top]
1. Open the Chartbook you want to make a copy of by following the To Open a Chartbook instructions.
2. Select File >> Save As on the menu.
3. Enter the new file name in the File Name box that you want to save the Chartbook as.
4. Press the Save button. The currently open Chartbook now represents a copy of the original Chartbook.
5. To open the original Chartbook, follow the To Open a Chartbook instructions.

Duplicating Multiple Charts to a Chartbook

[Link] - [Top]
It is supported to duplicate multiple charts in a single step from one Chartbook to another open Chartbook. Follow 
the below steps to do this.

1. Open both of the Chartbooks you want to duplicate charts from and to, by following the To Open a 
Chartbook instructions.

2. Go to the Chartbook through the CB menu that you want to duplicate charts from.
3. Select Chart >> Duplicate All Charts to Chartbook.
4. In the displayed list of Chartbooks, select a particular Chartbook you want to duplicate the charts to and 

press OK.
5. The charts from the visible Chartbook will now be duplicated to the selected Chartbook.

Moving Multiple Charts to a Different Chartbook

[Link] - [Top]
Follow the instructions below to move multiple charts from one Chartbook to another Chartbook.

1. Either Open an existing Chartbook or create a New Chartbook.
2. Go to the source Chartbook through the CB menu that you want to move charts from.
3. Go to one of the charts you want to move by selecting it from the CW menu. Select Chart >> Duplicate 

Chart to Chartbook to put a copy of it in the destination Chartbook. For instructions, refer to Duplicate 
Chart To Chartbook.

4. Repeat the above step for each chart you want to move.
5. Close each of the charts that you no longer need in the original source Chartbookby selecting the chart from 

the CB menu and then selecting File >> Close Active Window.
6. Select File >> Save All to save both Chartbooks.
7. Go to the destination Chartbook to see the moved charts by selecting it from the CB menu.

Automatically Open a Chartbook

[Link] - [Top]

To open a Chartbook automatically when you start Sierra Chart, select Global Settings >> General Settings on 
the menu. In the Files To Open on Startup frame, press the Add button. Select an existing saved Chartbook from 
the Open File window and press Open. If you wish to remove a Chartbook from this list, highlight it in the list and 
press the Remove button.
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Controlling the Order in Which Chartbooks Are Automatically Opened

[Link] - [Top]
To have your Chartbooks opened in a particular order so they appear in a particular order on the Chartbook tabs 
after they are opened, then follow these steps:

1. Add your Chartbooks to the Files To Open on Startup list.
2. Select a particular Chartbook in the list and press the Move Up or Move Down buttons to adjust its 

position in the list. Adjust the order of other Chartbooks as necessary. Chartbooks listed at the top are 
opened first.

Unexpected Chartbook Automatically Opening

[Link] - [Top]
If a particular Chartbook is automatically opening and it is not listed in the Files To Open on Startup list, 
therefore it must be being opened through a UDP Port command to open a Chartbook. A separate program would 
be doing this. For further information, refer to UDP Interface. 

Selecting Charts or Navigating Among Charts

[Link] - [Top]
Refer to the Selecting Charts or Navigating Among Charts documentation.

Renaming a Chartbook

[Link] - [Top]
1. If you want to change the name of a new Chartbook which has not yet already been saved, then select File 

>> Save As on the menu. Type the name in the File Name box and press Save. Stop here. 
2. It is first recommended that you close the Chartbook you wish to rename if it is open. To close the 

Chartbook if it is open, make sure the Chartbook is active by selecting it from the CB menu and then select 
File >> Close Chartbook on the menu.

3. Select File >> Open Chartbook on the menu. Locate and select the Chartbook in the list of Chartbooks in 
the displayed Open Chartbook window.

4. Press the Rename button.
5. Type in the new name. The file extension still needs to be Cht. If the file extension is not specified it will 

automatically be added.
6. Once you have renamed the Chartbook, simply select it in the list and press Open to reopen it.

Reordering Chartbook Tabs

[Link] - [Top]
Once multiple chartbooks are open, it is possible to change the order in which the chartbooks are diplayed by 
moving the tabs that display the chartbook information.

To move a tab, select the tab with the left pointer and drag it to the new position desired among the other tabs. 
When the tab is selected and the pointer has started to move, a red bar will appear next to another tab indicating the 
position to which the tab will be moved. Refer to the image below.

It is not possible to move the Chartbook Tab to another position within the program. It can only be rearranged 
within the space for the tabs.

In order to open chartbooks in a specific order, set the order of the chartbooks in Files to Open on Startup.

Combining Chartbooks
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[Link] - [Top]
Follow the instructions below to combine charts from two Chartbooks into a single Chartbook. The basic 
procedure is that you will duplicate charts from one Chartbook to another Chartbook.

1. Open both Chartbooks that you want to combine. 
2. Go to one of those open Chartbooks through the CB menu.
3. Duplicate All of the charts for the selected Chartbook into the other Chartbook that you have open.
4. This other Chartbook will now have all of the charts from both Chartbooks. You can select it from the CB 

menu. 

Keeping a Chart Window Always Visible / Sharing a Chart Between 
Chartbooks

[Link] - [Top]
It is possible to keep a chart window always visible even if it is not part of the active Chartbook, but the Chartbook 
is still open in the background. This allows you to share a chart between Chartbooks and always keep a particular 
chart or charts always visible.

Go to the chart that you want to make always visible and select Window >> Window Always Visible. Uncheck 
this menu command to make a chart only visible when the Chartbook it is part of, is the active Chartbook. It is 
recommended not to overuse this feature, so there is no confusion as to what Chartbook a chart belongs to.

Window >> Window Always Visible: This command applies to chart windows. When this option is checked, 
indicating it is enabled, then a chart window will always remain visible even when it is part of a Chartbook that is 
not the active Chartbook. This allows you to share a chart among multiple Chartbooks. The chart still belongs to its 
own Chartbook, but it still remains visible when another Chartbook is active.

Creating a Chartbook Group

[Link] - [Top]
A Chartbook Group can be created in order to open a collection of Chartbooks at the same time. In order to create 
the group of Chartbooks, follow these instructions:

1. Create and save the Chartbooks that you want to include in the Chartbook Group.
2. When you save a Chartbook file, it is saved to the Sierra Chart Data Files Folder with a Cht file extension. 

To determine the location of the Data Files Folder, select Global Settings >> General Settings>> Paths. 
Look in the Data Files Folder field. Make a note of this complete folder path.

3. Go to the Data Files Folder on your system through the file manager program in your operating system.
4. Copy or Cut the desired Chartbook file(s) in the Data Files Folder that will be placed into a single 

Chartbook Group.
5. In the file manager program change to the folder named ChartbookGroups that is located in the Data 

Files Folder.
6. Create a new folder with the name of the Chartbook Group that you want to create.
7. In the file manager program change to this new folder that was just created.
8. Paste the Chartbook files into this folder.
9. Repeat steps 1 through 8 as necessary to create as many Chartbook Groups as desired.

Chartbooks that are placed into a Chartbook Group are separate from Chartbooks that are accessible through File 
>> Open Chartbook. This means that there can be Chartbooks with the same name available, but these 
Chartbooks are not linked in any way, therefore changes made to one Chartbook will not affect the other one.

For example, if MyChartbook is in the main Sierra Chart Data Files Folder, and this Chartbook is copied into a 
Chartbook Group folder named Group1, then changes made to MyChartbook when opened using File >> Open 
Chartbook will not be reflected in the MyChartbook when opened using File >> Open Chartbook Group.

Sharing a Chartbook with Another User or Copying it to Another 
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Installation

[Link] - [Top]
Follow the instructions below to share a Chartbook with another user or copy it to another installation of Sierra 
Chart. 

1. The first thing to be aware of is that color settings for the main price graph in a chart use the global color 
settings (Global Settings >> Graphics Settings-Global). Therefore, unless the destination copy of Sierra 
Chart that you are copying the Chartbook to uses the same global color settings, the main price graph colors 
will be different. 

One solution to this is to use the chart specific color settings which are set through Chart >> Graphics 
Settings. For additional information, refer to Graphics Settings.

2. First save the Chartbook if it has not already been saved by selecting File >> Save. If it has not been 
previously saved, you will be presented with a Save File window to specify the File Name. 

The current name of the Chartbook will be shown in the File Name box and can be modified. If the Save 
File window is not displayed, then you can find out the name of your active Chartbook by looking on the 
title bar of the main window of Sierra Chart.

3. When you save the Chartbook file, it is saved to the Sierra Chart Data Files Folder with a Cht file 
extension.

4. To determine the location of the Data Files Folder, select Global Settings >> General Settings >> Paths. 
Look in the Data Files Folder field. Make a note of this complete folder path.

5. Go to the Data Files Folder on your system through the file manager program in your operating system.
6. If you will be providing the Chartbook file to another user, then you will need to provide that user a copy of 

the Chartbook file. 

If you will be copying the Chartbook to another installation of Sierra Chart on a different computer, then 
you will need to copy it to the other computer. Otherwise, if you will be copying it to another folder on the 
same system, then you can just simply Copy it from the source folder and Paste it into the destination Data 
Files Folder. Refer to the next step to determine the location of the destination Data Files Folder.

7. The Chartbook file needs to be copied/saved to the Data Files Folder in the destination copy of Sierra 
Chart where it will be used. 

To determine the location of the Data Files Folder in the destination copy of Sierra Chart where you will be 
using a copy of the Chartbook, select Global Settings >> General Settings >> Paths in this copy of Sierra 
Chart. Look in the Data Files Folder box. That folder is where you need to save the Chartbook to.

8. In the case of a destination instance started with File >> New Instance, the destination Data Files Folder 
will be located in [main Sierra Chart installation path]\SierraChartInstance_#\Data where # is a 
number starting from 2 depending upon the instance number.

9. After saving Chartbook file, to open the Chartbook in the destination copy, select File >> Open 
Chartbook. Select the Chartbook in the file list and press Open.

10. When the Chartbook is opened in another installation of Sierra Chart that is connected to the same Data or 
Trading service, the chart data will be automatically downloaded for the charts in the Chartbook. 

If the Chartbook is used in a copy of Sierra Chart using a different Data or Trading service, then the 
symbols of the charts most likely will need to be changed to match the Data or Trading service that it is 
being used with. Refer to Changing Symbol of Chart for instructions.

11. In the case where you are using any of the Spreadsheet studies in a chart in the Chartbook you have copied, 
you also need to copy the Spreadsheet files. These have a .scss file extension. These are also located in the 
Data Files Folder and need to be saved into the Data Files Folder of the destination installation.

Restoring Prior State of Chartbook

[Link] - [Top]
If you need to go back to a prior state of a Chartbook when that Chartbook has already been saved and after 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index5795.html?page=doc/GraphicsSettings.html#Introduction
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexa1a5.html?page=doc/SwitchingSymbols.html


changes to the Chartbook which have not yet been saved, then follow the instructions below. 

For example if a chart window is mistakenly closed and it was previously saved as part of a Chartbook which is 
currently open, then it is possible to restore it.

1. Select File >> Close Chartbook to close the Chartbook.
2. When prompted to save the Chartbook, press No.
3. Open the Chartbook by selecting File >> Open Chartbook.
4. Select that Chartbook from the list of files and press the Open button.
5. At this point, you will have the prior state of the Chartbook at the last time it was saved.
6. Additionally, there are backup Chartbooks available, one for each day of the month, which can be restored. 

For instructions to use a backup Chartbook, refer to Backup Chartbooks Files.

Using a Chartbook Provided by Sierra Chart Support

[Link] - [Top]
Follow the instructions below to save a Chartbook from the Support Board which has been provided by Sierra 
Chart support or another user.

1. Go to the message thread on the Support Board which contains the posting which has an attached 
Chartbook. Refer to the image below. 

2. Left click on the Chartbook file name at the bottom of the posting which has a CHT file extension.
3. Your web browser should prompt you for the location to save this file. It needs to be saved to the Sierra 

Chart Data Files Folder. To determine the location of the Data Files Folder, select Global Settings >> 
General Settings >> Paths. Look in the Data Files Folder field. This is where you need to save the 
Chartbook file from your web browser.

4. Go to Sierra Chart and select File >> Open Chartbook.
5. You will see the Chartbook you saved listed.
6. Select the Chartbook in the list of files and press the Open button.
7. When the Chartbook is opened and Sierra Chart is connected to a Data or Trading service which uses 

symbols which match the symbols used in the Chartbook, the chart data will be automatically downloaded 
for the charts in the Chartbook. 

If the Chartbook is used in a copy of Sierra Chart using a different Data or Trading service compared with 
the copy the Chartbook originated from, then the symbols of the charts most likely will need to be changed 
to match the Data or Trading service that it is being used with. The correct symbols are listed in File >> 
Find Symbol. Refer to Changing Symbol of Chart for instructions to change the symbol of a chart. 

For further information about this subject, refer to Symbols.

Sharing a Chart with Another User

[Link] - [Top]
Follow the instructions below to save an individual chart as a new Chartbook which can then be shared with 
another user.

1. Select Chart >> Graphics Settings and uncheck Use Global Graphics Settings Instead of These 
Settings.

2. Set the color and other graphics settings. Refer to the Graphics Settings page.
3. Select File >> New Chartbook .
4. Go back to the prior Chartbook through the CB menu containing the chart you want to share.
5. Select Chart >> Duplicate Chart to Chartbook and duplicate the chart to the new Chartbook you created.
6. Go to the new Chartbook through the CB menu and select File >> Save.
7. Enter the File Name you want to save it as and press the Save button.
8. Share the Chartbook file as explained in the Sharing a Chartbook with Another User Or Copying It to 

Another System section.
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Accessing a Backup Chartbook File

[Link] - [Top]
Sierra Chart saves copies of the Chartbook files for the last 30 days. Every time a Chartbook is saved a copy of it is 
saved in the Backups subfolder. There is a separate backup Chartbook file for each day of the month.

These files are located in the Backups subfolder in the folder that Sierra Chart is installed to on your system. 

The File format is [Day of month].[Chartbook Filename].Cht. Example: 1.Chartbook1.Cht 

To access a backup Chartbook file, follow the steps given below:

1. Select File >> Open Chartbook on the Sierra Chart menu.
2. In the Open Chartbook window, press the Folder button.
3. In the list of folders, navigate to the Backups folder within the folder that Sierra Chart is installed to. In the 

list of folders, that should be just above the Data folder.
4. Press OK.
5. You will now see all of the backup Chartbooks listed in the file list.
6. Locate the particular backup Chartbook file that you want and select it.
7. Press the Open button.
8. After the backup Chartbook file has been opened, select File >> Save As to save it with any name that you 

want. You can save it as the original name and overwrite the original Chartbook. 

This is an important step to follow to ensure the backup Chartbook is saved in the main Data Files Folder.

No Charts Visible when Open Chartbook

[Link] - [Top]
After opening the Chartbook and there are no charts visible, the first thing to do is to go to the CW menu and see if 
there any charts listed. 

If there are charts listed, then select Window >> Tile Horizontally / Vertically to make them come into the 
current container window coordinates. It is also possible that the charts are minimized. In this case select Window 
>> Maximize to maximize the active chart. 

If there are no charts listed on the CW menu, then use a Backup Chartbook because the Chartbook contains no 
charts. 

Notes

[Link] - [Top]
• If you want to change the symbol of a chart, refer to the Changing the Symbol of a Chart documentation 

page for instructions.
• You can save a group of chart studies and add them to a chart with one step. Refer to the Study Collections 

page for instructions.
• Chartbooks do not contain the data contained in chart data files (files with a .DLY and .SCID extension) 

from which the chart bars are built from. They only contain chart configuration data.

Potential Operating System Issue When Saving Chartbook During 
System Shut Down

[Link] - [Top]
Rarely but sometimes we receive reports where a user encounters the following error when opening a Chartbook 
after previously saving it: The Chartbook file is not a valid Chartbook.. 

After examining a Chartbook which gives this error, what we find is it contains a long series of zero values and 
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nothing but zero values. It is not possible for Sierra Chart to have saved a Chartbook that just contains zero values. 
Such functionality does not exist in Sierra Chart. The Chartbook saving functionality in Sierra Chart is 100% 
reliable.

For the users that have experienced this, we have determined that this issue occurs when a user is saving the 
Chartbooks during the time the computer system is being shut down. Although we are not quite sure exactly how 
this would be accomplished because when shutting down a Windows computer system, it will not complete if a 
program is giving a prompt and preventing shutdown which Sierra Chart will. The prompt will be asking you 
whether you want to save the Chartbooks or not. Nevertheless, the information we have from users is that this 
problem occurs during system shutdown. It is very rare for some unknown reason the operating system is not 
saving the actual Chartbook file data before system shutdown and instead is only writing zero values to the file. 

Before shutting down your system we recommend exiting Sierra Chart ahead of time to make sure the operating 
system is committing all of the files to the actual physical storage system which it should do anyway. 

For the record we have never ourselves ever observed a problem like this ever. 

Effective with version 2183 and higher, Sierra Chart is now requesting the operating system to flush file buffers to 
the physical file system after writing a Chartbook. We believe this most likely will resolve the issue in the rare 
cases where users have experienced this. Since this change we have not had any further reports of the problem 
described in this section. So it confirms, this was the necessary solution.

Sensitive Information

[Link] - [Top]
When saving a Chartbook, there is no sensitive information like passwords or connection details saved. 

A Chartbook potentially can contain a non-simulated account identifier for each chart. Although if you share a 
Chartbook with another user, that account identifier would be replaced with the user's own trading account 
identifier when connected to the trading server. 

This trading account identifier in no way can be used to access your trading account. 

To prevent the trading account identifier from being saved, you need to put Sierra Chart into Trade Simulation 
Mode before saving the Chartbook. 

Opening Older Chartbooks

[Link] - [Top]
Effective with version 2364 and higher, you are not able to open Chartbooks saved in versions more than about 
two years ago before this version. They are not compatible. The error message you will receive in the Sierra Chart 
Window >> Message Log will begin with: The Chartbook file is not a valid Chartbook.

This change was made, in order to clean up older code, which dates back to about 20 years ago. We wanted to 
remove this code in order order to have not any confusion as we are adding support for real-time Chartbook 
sharing.

Therefore, if you want to open a Chartbook saved more than two years ago in a version before 2364, means that 
you first need to roll back to version 2363 following the Full Control Rollback Procedure.

Open the Chartbook in version 2363. 

Save the Chartbook in version 2363. 

Some older Chartbooks need to be opened in version 2204 and saved in 2204 in order to properly access all of the 
charts within the Chartbook. Once this is done, the Chartbook can be opened in newer versions including 2364 and 
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higher.

Update to the latest version of Sierra Chart with Help >> Download Current Version.

You can then open the Chartbook in newer versions.

Additional keywords: chartbook, chart, book

*Last modified Friday, 26th April, 2024.
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▪ Delta Volume Per Bar
▪ Price Change Bar
▪ Monthly Bars (Intraday Charts)
▪ Point and Figure Bar (Intraday Charts)
▪ Historical Chart Bar Period >> Weekly
▪ Historical Chart Bar Period >> Monthly
▪ Historical Chart Bar Period >> Quarterly
▪ Historical Chart Bar Period >> Yearly

◦ Bar Period Value
◦ Intraday Chart Bar Period >> Gap Fill
◦ Renko Bar New Bar Mode
◦ Historical Chart Bar Period Type
◦ Historical Chart Days Per Bar
◦ Graph Draw Type
◦ Combine Sunday-Monday Daily Bars
◦ Do Not Draw Columns With No Data
◦ Include Columns With No Data
◦ Include Saturday-Sunday Bars For Daily Charts
◦ Include Weekend Columns Before First Trade

• Session Times
◦ Intraday Session Times Start / End
◦ Use Evening Session
◦ Evening Times Start / End
◦ New Bar at Session Start
◦ Weekend Data
◦ Apply Intraday Session Times To Intraday Chart
◦ Chart Data Type
◦ Time Zone (List)
◦ Time Zone (List)

• Display
◦ Chart Update Interval in Milliseconds
◦ Display Main Price Graph Values in Values Windows
◦ Chart Values >> Settings (Button)
◦ Autowrap Chart Header
◦ Limit Price Displayed to N Right Characters



◦ Lock Fill Space
◦ Number of Forward Columns
◦ Title Bar Name
◦ Use Title Bar Name as Tab Label
◦ Hide Volume Numbers From Current Traded Volume Columns

• Grid
◦ Display Region Dividing Lines
◦ Draw Horizontal/Vertical Grid Above Graphs
◦ Show Vertical Grid
◦ Vertical Grid Interval Type
◦ Vertical Grid Interval Value

• Trading
◦ Order Fills Start Date-Time
◦ Order Fills Number of Days to Load
◦ Load Order Fills for Current Day Only
◦ Start Time for Trades List
◦ Include Chart Trade List in Trade Statistics for Charts Window
◦ Use Order Fill Calculated Trade Position Data
◦ Use Last In First Out Fill Matching
◦ Clear Trade and Current Quote Symbol on Symbol Change
◦ Always Simulate Bid and Ask Prices During Replay
◦ Load Order Fills for Multiple Futures Contracts
◦ Filter Initial Fills Which Are Part of Existing Position
◦ Open Position Average Price
◦ Use Symbol Commission Setting in Trade List and Statistics Calculations
◦ Support Chart Values Tool for Trading DOM Mode
◦ Extend Chart DOM Across Entire Chart When Using Ctrl/Shift
◦ Attach Trade Window to Right Side
◦ Align Order Cancel (X) Button to Right
◦ Align Trade Drawings Text to Right
◦ Extend Trade Order Drawing Line to Left
◦ Trade Drawing Left Align %
◦ Transparent Trade Drawings
◦ Profit/Loss Format (List)

▪ Supported Formats
◦ Display Trade Account Below Trade Mode Box
◦ Additional Manually Set Trade Account

• Linking
◦ Setting Same Linking Options Across All Linked Charts
◦ Chart Linking Only Works for Charts Within the Same Chartbook
◦ Chart Linking

▪ Chart Linking >> Link Number (List)
▪ Chart Linking >> Symbol
▪ Chart Linking >> Bar Period
▪ Chart Linking >> Scroll Position
▪ Chart Linking >> Session Times
▪ Chart Linking >> Studies
▪ Chart Linking >> Days to Load
▪ Chart Linking >> Bar Spacing
▪ Chart Linking >> Trade Window
▪ Chart Linking >> Vertical Scale
▪ Chart Linking >> Trade/Quote Symbol
▪ Chart Linking >> Time Zone
▪ Chart Linking >> Symbol List
▪ Chart Linking >> Master Mode



▪ Chart Linking >> Apply to Linked Charts (Button)
• Scale

◦ Scale (Button)
◦ Use Left Side Scale
◦ Highlight Timescale Dates, Months and Years
◦ Hide Values Scale
◦ Hide Time Scale
◦ Display Day of Week with Dates on Intraday Chart Time Scale
◦ Include Seconds on Intraday Chart Timescale
◦ Reset Scales on Symbol Change in Chart
◦ Display Months as Names on Intraday Time Scale
◦ Vertical Scroll Multiplier

• Regions
◦ Chart Region (List)
◦ Region Data Lines (List)

• Market Depth
◦ Maximum Market Depth Data Days to Load
◦ Use Large Number Display Formatting for Market Depth Window
◦ Maximum Market Depth Levels
◦ Number of Levels for Bid/Ask Depth Calculations
◦ Market Depth Combine Increment in Ticks
◦ Number of Decimal Places for Market Depth Quantities
◦ Chart DOM/DOM Graph: Only Display Market Depth Above/Equal Quantity
◦ Apply Combine Increment in Ticks to Recent Bid/Ask Volume Columns
◦ Draw DOM Graph On Chart
◦ Show Volume Numbers
◦ Only Bid/Ask Levels with Greatest Volume
◦ Only Single Level with Greatest Volume
◦ Show Volume Totals and Percentages
◦ Show Spread (Read Only)
◦ Show Bid/Ask Prices
◦ Width in Bars

• Chart Drawings
◦ Draw Highlight Drawings Underneath Main Graph and Studies
◦ Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies
◦ Draw Advanced Custom Study Drawings Above Other Drawings
◦ Adjust Tool Values to Tick Size
◦ Copy Chart Drawings from Chart #'s

▪ What to Do If Chart Drawings Do Not Copy
▪ Chart Drawings Not Visible in Destination Chart from Smaller Time Frame Per Bar Source 

Chart
▪ Excluding Specific Chart Drawings from Being Copied

◦ Hide / Disable User Drawn Chart Drawings from Other Charts
◦ Show Chart Drawings For Different Symbols
◦ Show Hidden Drawings
◦ Allow Modification of Chart Drawings From Other Charts
◦ Value Increment per Bar in Ticks (Price Unit per Bar in Ticks)

• Chart Data
◦ Split Data Records (applies to Tick, Volume and Range charts)
◦ Allow Real-Time Updating of Historical Chart
◦ Allow Zero Values
◦ Disable Data File Updating (Disable Historical Data Download)
◦ Historical Pullback Data
◦ Load Bid/Ask Update Only Intraday Records
◦ Set Dates To Exclude (Button)



◦ Combine Trades into Original Summary Trade (Data Feed and Exchange Specific)
◦ Load Empty Bars for Date Range
◦ Include Odd Lot Equity Trades
◦ Volume Multiplier for Time Sales
◦ Include Saturday Sunday Bars in Daily Chart When Create New Bar
◦ Save Days to Load, Intraday Bar Period, Graph Draw Type as Default
◦ Volume at Price Multiplier

• Performance
◦ Chart Drawing Time
◦ Draws Per Second
◦ Calculations Per Second

• Alert
◦ Alert Condition
◦ Alert Enabled
◦ Alert Sound
◦ Alert Only Once Per Bar
◦ Evaluate On Bar Close
◦ Reset Alert Condition on New Bar
◦ Log Evaluated Formula at Each Evaluation
◦ Disable Simple Alert After Trigger

• Alerts (opens a new page)
• Determining References to Chart
• Decimal Point Position for Main Price Graph

Chart Settings Window

[Link] - [Top]
To display the Chart Settings window go to the chart and select Chart >> Chart Settings on the menu.

Press OK to saves changes or Cancel to cancel changes.

Default Settings

[Link] - [Top]
When you open a new chart, change the symbol of the chart, or press the Apply Global Symbol Settings button on 
the Chart Settings window, then the following settings will automatically be set from the defined Global Symbol 
Settings in Global Settings >> Symbol Settings, if they exist for the symbol or there is a matching symbol pattern:

• Tick Size
• Price Display Format
• Currency Value Per Tick
• Real-Time Price Multiplier
• Historical Price Multiplier
• Intraday Session Times
• Trade and Current Quote Symbol

For more information, refer to Global Symbol Settings.

You have the ability to set the Days to Load, Intraday Bar Period, and the Graph Draw Type to default settings 
when you open a new chart. For more information refer to the Save Days to Load, Intraday Bar Period, Graph 
Draw Type as Default setting.

Symbol

[Link] - [Top]
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Symbol (text box) (Chart >> Chart Settings >> Symbol >> Symbol menu)

[Link] - [Top]
This text box contains the symbol of the chart. You can press the Find button beside it to select a different symbol.

Trade and Current Quote Symbol (text box) (Chart >> Chart Settings >> Symbol >> Symbol 
menu)

[Link] - [Top]
This is an optional Symbol setting which can be used to place a trade for a different symbol than what is displayed 
in the chart and update the Current Quote data (Data displayed in Window >> Current Quote Window and 
current market depth data in the chart) in the chart with this symbol.

Use the Find button to select the symbol from the Find Symbol interface. 

The Trade and Current Quote Symbol can be automatically set when setting or changing the Symbol of the 
chart, by setting this Trade and Current Quote Symbol in the Global Symbol Settings for the main symbol of the 
chart. 

Also refer to Clear Trade and Current Quote Symbol on Symbol Change.

Trade and Current Quote Symbol Uses

[Link] - [Top]
The following sections describe how the Trade and Current Quote Symbol can be used:

Symbol for Trading

If the symbol used for Trading is different than the symbol of the chart data file, then enter this Trading symbol in 
this box. 

This allows you to trade from the chart using the symbol specified in this box, and to receive market depth data, 
Bid and Ask data, and the data for the Window >>Current Quote Window using the connected Trading service 
in the copy of Sierra Chart where you are entering this symbol. 

This setting does not affect the data used for chart bars themselves . The chart bars are always from the data in the 
chart data file specified by the main Symbol setting of the chart.

If the option for Use as Trade Only Symbol is selected, then the Market Depth Data, Bid and Ask data, and 
Current Quote Window will reflect the main Symbol setting and not the symbol specified in the Trade and 
Current Quote Symbol box.

When setting a Trade and Current Quote Symbol and the option for Use As Trade Only Symbol is not 
checked, the last trade price box on the right side price scale, uses the data from the Trade and Current Quote 
Symbol and not from the last trade price marked on the last price bar.

When setting a Trade and Current Quote Symbol and the option for Use As Trade Only Symbol is checked, the 
last trade price box on the right side price scale, uses the data from the main Symbol setting of the chart.

Since the Current Quote data for the chart will be for the specified Trade and Current Quote Symbol when the 
Use As Trade Only Symbol is not checked, in the case of a Historical Daily chart this will affect the last bar in the 
chart since the Current Quote data is added to the last bar in the chart. Therefore, if the Trade and Current Quote 
Symbol has pricing which is significantly different compared to the main Symbol of the chart, then the last bar in a 
Historical Daily chart will be incorrect.

If the Use As Trade Only Symbol option is checked, then in the case of a Historical Daily chart the last bar in the 
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chart will not be affected since the Current Quote data is for the main Symbol of the chart.

When using this symbol for trading, the Tick Size that is used is the Tick Size set on the main symbol in the Chart 
>> Chart Settings window. The Chart >> Chart Settings >> Symbol >> Real-time Price Multiplier setting is 
also applied to the pricing for the Trade and Current Quote Symbol and this multiplier effect is removed when 
the prices are submitted to the connected Trading service or to the Trade Simulation system.

Therefore, if this Real-time Price Multiplier should not be applied to the Current Quote data and it needs to be set 
at a value other than 1, then the only way to prevent this is to have the option for Use As Trade Only Symbol 
checked, otherwise there is no way to prevent it and the specified Trade and Current Quote Symbol cannot be 
used as a Trade Symbol. You can see the effect of this multiplier through the Window >> Current Quote 
Window for the Trade and Current Quote Symbol data.

The Trade and Current Quote Symbol should not be used during a chart replay or back testing. It is meant to be 
used for either non-simulated or simulated trading using the currently updating data feed for the symbol of the 
chart. Otherwise, the price data used to fill the orders will be based upon the underlying symbol of the chart and 
therefore this may not make any logical sense.

If the pricing of the Trade symbol is significantly different than the chart symbol, then this potentially can be 
resolved by setting the Real-Time Price Multiplier to cause the Trade symbol to more closely match the chart 
symbol. When submitting an order, this multiplier adjustment is removed. So the order price will still be correct.

Updating Currency Value per Tick for Trade Symbol

[Link] - [Top]
When setting the Trade and Current Quote symbol, it is necessary to update the Currency Value Per Tick setting to 
correspond with this symbol for proper Profit/loss calculations.

For additional information, refer to Profit/Loss Calculations and Symbol Settings.

Automatic Rollover of Symbol (Chart >> Chart Settings >> Symbol menu)

[Link] - [Top]
If the Trade and Current Quote Symbol is a futures symbol and the main Symbol field is also a futures symbol, 
then when performing a rollover of the main Symbol through Chart >> Perform Futures Symbol Rollover, then 
the Trade and Current Quote Symbol is also rolled over to the same contract month automatically.

There is no need to manually change it. 

Use as Trade Only Symbol (Chart >> Chart Settings >> Symbol >> Symbol menu)

[Link] - [Top]
This option applies to the Trade and Current Quote Symbol box, and determines if the symbol entered in the 
Trade and Current Quote Symbol is to be used for Market Depth data, Bid and Ask data, the Current Quote 
Window, and for Trading, or if the symbol entered is only to be used for Trading.

When this option is not selected, then the symbol entered in the Trade and Current Quote Symbol box will be 
used for Market Depth Data, Bid and Ask Data, the Current Quote Window, and for Trading.

When this option is selected, then the symbol entered in the Trade and Current Quote Symbol box will only be 
used for trading purposes.

Automatically Rollover Futures Symbol (Chart >> Chart Settings >> Symbol >> Symbol 
menu)

[Link] - [Top]
It is not recommended that this setting be enabled! It should be disabled. You should perform a rollover to the next 
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futures contract manually only. There will be a message displayed on the chart when the chart is open, indicating if 
it needs to be rolled over. There is also the Detect Rollover of Current Futures Contract Symbols Based on Real-
time Volume option in Global Settings >> General Settings >> Charts >> Symbol which will also provide a 
notice on the chart.

When the Automatically Rollover Futures Symbol option is enabled, then this means that when the symbol of 
the chart is set to a futures symbol, and a date-based rollover rule is defined for the symbol pattern, an automatic 
rollover to the current futures symbol will be performed according to the date-based rollover rules in Global 
Settings >> Symbol Settings for the matching symbol pattern, when the chart is reloaded.

The rollover will only occur when the Chartbook the chart is contained within is opened or the chart is reloaded 
with Chart >> Reload and Recalculate. 

The automatic rollover when using Automatically Rollover Futures Symbol, is based upon the date based 
rollover rule for the symbol. It is never based upon volume. 

To manually initiate a rollover at other times, refer to Changing to a New Futures Contract Month.

The rollover rules use the exchange rules to determine a particular date for rollover. Daily trading volume is not 
used to determine the rollover time with this particular setting.

This date can be moved forward by a number of days through the Global Settings >> General Settings >> 
Additional Days to Add to Rollover Date for Automatic Chart and Quote Board Rollovers setting. 

A rollover rule for the symbol may not be defined, in which case an automatic rollover will not occur.

For further details about defining rollover rules for a symbol or to change the rollover rules, refer to Global Symbol 
Settings.

Rollover Based on Volume : To get an indication to rollover a futures contract symbol based upon when the 
volume in the next contract month becomes greater than the current contract month, enable the Detect Rollover of 
Current Futures Contract Symbols Based on Real-time Volume option in Global Settings >> General Settings. 

Continuous Contract (Chart >> Chart Settings >> Symbol >> Symbol menu)

[Link] - [Top]
For documentation for this feature, refer to Continuous Futures Contract Charts.

Price Display Format (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)

[Link] - [Top]
Price Display Format sets the format to use for the display of price values for the main price graph in the chart.

There are many decimal formats and fractional formats available.

When there is a study which replaces the main price graph, then this setting has no effect unless the Value Format 
of the study is set to Inherited.

This setting has no effect on the internal precision of the data which is used in study calculations.

The Price Display Format setting will be automatically set if there are Global Symbol Settings in Global 
Settings >> Symbol Settings defined for the exact symbol or a symbol pattern matching the symbol.

If there are no Global Symbol Settings defined for the symbol, then the Price Display Format will be 
automatically set from the connected Data or Trading service, if supported, when Sierra Chart is connected to the 
data feed (File >> Connect to Data Feed) and the Auto Set from Data Feed option is enabled. If this option is 
enabled, then it is necessary to disable it in order to be able to manually change the Price Display Format setting. 
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Not all Data and Trading services support providing Price Display Format data for a symbol.

Tick Size (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)

[Link] - [Top]
The Tick Size setting for a chart is the minimum value that a symbol moves by. 

For example, the Mini S&P 500 futures contract has a tick size of .25.

The Tick Size setting is automatically set in most cases and normally does not need to be changed.

Although depending upon how the data feed quotes prices, this could be different depending upon the symbol.

US stocks typically have a tick size of .01. Set this setting to the tick size for the symbol of the chart. This setting is 
used for the trading functions, by some studies, scaling, and various charting related features. This is a critical 
setting that needs to be correct.

The Tick Size setting will be automatically set if there are Global Symbol Settings in Global Settings >> Symbol 
Settings defined for the exact symbol or a symbol pattern matching the symbol. 

If there are no Global Symbol Settings defined for the symbol, then the Tick Size will be automatically set from 
the connected Data or Trading service, if supported, when Sierra Chart is connected to the data feed (File >> 
Connect to Data Feed) and the Auto Set from Data Feed option is enabled. If this option is enabled, then it is 
necessary to disable it in order to be able to manually change the Tick Size setting. Not all Data and Trading 
services support providing Tick Size data for a symbol.

It is not recommended to change the Tick Size unless you know what you are doing. However, you can change this 
to meet special requirements that you have. Using a different Tick Size does affect Studies and Drawing Tools 
dependent on the Tick Size.

If you change the Tick Size, you also need to change the Price Display Format and Currency Value per Tick 
settings to correspond to the new tick size.

For example, if the Tick Size was previously .25 and the Currency Value per Tick setting is 12.50. And then you 
change the Tick Size to .50, it is necessary to then change the Currency Value per Tick setting to 25 since it 
needs to be doubled in this case.

To always use a certain Tick Size for a particular symbol which is different from the default Tick Size or if there is 
no default, then set that through Global Settings >> Symbol Settings for the symbol or symbol pattern. Refer to 
Global Symbol Settings.

After changing the Tick Size on a Trade DOM, you may want to use the Auto Scale the Chart DOM command.

The Tick Size can be automatically set from the defined Global Symbol Settings for the symbol. To do this, press 
the Apply Global Symbol Settings button in Chart >> Chart Settings >> Symbol >> Global Symbol Settings. 

Auto Set from Data Feed (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)

[Link] - [Top]
When this option is enabled, then the Price Display Format, Tick Size, Currency Value Per Tick, and the Real-
time Price Multiplier will be automatically set from the connected Data or Trading service when Sierra Chart is 
connected to the data feed (File >> Connect to Data Feed). 

Not all Data and Trading services support providing data for these settings. Some settings may be automatically set 
and some settings may remain at the default.

Real-Time Price Multiplier (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)
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[Link] - [Top]
Sets the multiplier for the real-time price data received from the connected data feed. This is used for the last bar in 
a Historical Daily chart, Bid and Ask data, market depth data, and the last price display you see on the right side of 
the chart, and the values in Window >> Current Quote Window.

This setting is automatically set for the symbol. If you make changes to this setting, it will be necessary to adjust 
the Price Display Format and Tick Size settings in the Chart Settings window to correspond to the changes. For 
example, if the Real-time Price Multiplier is set to 10 from 1, then it is necessary to decrease the Price Display 
Format by one decimal point and increase the Tick Size by 10.

Historical Price Multiplier (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)

[Link] - [Top]
Sets the multiplier for the Open, High, Low, and Last chart bar values for both Historical and Intraday charts. In 
the case of Historical charts, this setting may not affect the very last displayed bar if that has been updated by the 
real-time data feed.

This setting can be used to adjust Historical Daily data in the chart to match the price format used by the real-time 
data feed, in case the chart is using Historical Daily chart data from a source other than provided by the Data or 
Trading service you are connected to.

This setting only adjusts the historical data which is loaded from the chart data file. It does not adjust the real-time 
price data which is used for the last bar in a Historical Daily chart, or the market depth and current quote data in 
the chart. To adjust the real-time data, use Real-Time Price Multiplier .

In the case of Intraday charts, this setting is useful for adjusting the position of the decimal place of the values in 
the chart.

This setting is automatically set for the symbol. If you make changes to this setting, it will be necessary to adjust 
the Value Format and Tick Size settings in the Chart Settings window to correspond to the changes.

Volume and Open Interest Multiplier (Chart >> Chart Settings >> Symbol >> Symbol 
Settings menu)

[Link] - [Top]
Sets the multiplier for the Volume and Open Interest (OI) data for the historical data in the chart for the symbol. 
You can either directly specify a value or select one from the list.

Open Interest only applies to Historical Charts (Daily, Weekly, Monthly, Quarterly, Yearly).

In the case of Historical charts, this multiplier does not apply or affect the volume provided from the real-time data 
feed. It only applies to the historical data in the Chart Data file for the symbol of the chart.

In the case of Intraday charts the multiplier applies to the individual Intraday chart data file records loaded into the 
chart. So if the data records consist of 1 Tick, then this multiplier affects individual trades.

Therefore, in the case of Intraday chart data, When using a multiplier that is less than 1 since volume is stored as 
integers, this reduces the accuracy of volume and causes loss of volume because the portion of the volume shifted 
to the right of the decimal is completely lost.

Volume Value Format (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)

[Link] - [Top]
This setting only applies to symbols which use fractional volumes/quantities. Currently this is only the case with 
Crypto Currencies and Bitcoin markets.

The default for this setting is 1 and that is what it must be when the symbol does not use a fractional volume/



quantity. 

It specifies what the actual volume is for every integer 1 unit of volume. For example, if it is set to .1, then a 
volume of 1 would be displayed as .1. 

Currency Value Per Tick (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)

[Link] - [Top]
This is the value that each Tick Size is worth in the currency for the particular symbol.

For example, if a futures contract is equivalent to a 1000 units of the underlying that the contract is for, then this 
should be set to 1000 times the Tick Size.

For a COMEX Gold Contract which is equivalent to 100 ounces of gold and has a Tick Size of 0.1, the Currency 
Value Per Tick will be 10.

Invert Prices (Chart >> Chart Settings >> Symbol >> Symbol Settings menu)

[Link] - [Top]
When Invert Prices is enabled, the Open, High, Low and Close/Last prices of the chart bars are inverted by 
dividing 1.0 by these price values. For example: 1.0/Open.

This is useful for currency charts which will give you the exchange rate in reverse.

When enabling Invert Prices you may need to change the chart Tick Size and the Price Display Format to match 
the new values appropriately.

If either the Open or Close of a chart bar is higher than the high price of the bar, then the high price is adjusted up 
to match either the Open or Close, whichever is higher. 

If either the Open or Close of a chart bar is lower than the low price of the bar, then the low price is adjusted down 
to match either the Open or Close, whichever is lower. 

When Invert Prices is enabled, the option Adjust Tool Values to Tick Size is ignored and no adjustments are made 
to match to a tick size.

If you encounter any problems with the display of prices or other data when enabling this setting, then do not use it 
and do not ask Sierra Chart Support for help with this. Support is not provided for this setting.

Do Not Change Symbol Settings for Chart on Symbol Change (Chart >> Chart Settings >> 
Symbol >> Symbol Settings menu)

[Link] - [Top]
When this setting is enabled, then when the symbol for a chart is changed or the chart is duplicated, the settings for 
the new symbol, or the default Symbol Settings for the existing symbol upon chart duplication, are not loaded. 
Rather, the previously existing settings are maintained.

This includes items such as: Session Times, Tick Size, and Value Format, among other symbol settings that will 
not be updated.

It is not recommended to use this option due to the potential for errors when changing symbols.

Trade and Current Quote Symbol Price Multiplier (Chart >> Chart Settings >> Symbol >> 
Symbol Settings menu)

When using a Trading service where a Real-time Price Multiplier other than 1 is required for some symbols like 
with the Sierra Chart Order Routing Service, and a Trade and Current Quote Symbol is being used as a Trade 



Only Symbol, the Trade symbol may use a different Price Multiplier as compared to the main symbol of the chart.

This is the case for CME Forex futures with the standard Forex contracts as compared to the micro contracts. For 
example, the real-time price multiplier for 6E futures is .0001 and the real-time price multiplier for M6E is 1. 
Therefore, when using M6E as a trade symbol it requires that a different multiplier be set in the chart or trading 
DOM. 

This different multiplier is set through the Trade and Current Quote Symbol Price Multiplier setting. This 
multiplier only applies when the Trade and Current Quote Symbol is set. Otherwise, the multiplier is automatically 
set to 0 which means it is unset.

Using the example above you would set the Trade and Current Quote Symbol Price Multiplier setting to 1 if 
the main symbol of the chart is 6E and the Trade and Current Quote Symbol is M6E. 

Apply Global Symbol Settings (Button) (Chart >> Chart Settings >> Symbol >> Global 
Symbol Settings menu)

[Link] - [Top]
This command button will apply the Global Symbol Settings defined for the symbol to the Chart Settings for the 
chart. For additional information, refer to the Global Symbol Settings page.

Edit Global Symbol Settings (Button) (Chart >> Chart Settings >> Symbol >> Global 
Symbol Settings menu)

[Link] - [Top]
This command button will edit the Global Symbol Settings for the symbol of the chart. When you press this button, 
the Global Symbol Settings window will open and the symbol will be highlighted. You will then be able to 
modify the settings as required. For additional information, refer to the Global Symbol Settings page.

Data Limiting

[Link] - [Top]
Date Range and Limiting Method >> Date Range in File From / To (Chart >> Chart Settings 
>> Data Limiting >> Date Range and Limiting Method menu)

[Link] - [Top]
The Date Range in File >> From and To dates display the first and last dates in the chart data file for the symbol 
of the chart. 

Intraday and Historical Daily or higher timeframe per bar charts use different data files, so when you change 
between an Intraday and Historical type of chart, this date range will change.

The Sierra Chart Time Zone setting may adjust these displayed dates by one day. All data in the chart data file is 
time stamped to GMT time and the Sierra Chart Time Zone setting adjusts the timestamps to the selected time 
zone.

The Date Range in File >> From setting for Intraday charts can be changed. When you set it to an earlier date and 
press OK, you will be prompted to download additional historical Intraday data. There is no guarantee that earlier 
data will be available though. Therefore, after the data is attempted to be downloaded, the From date may not 
display the date you specified and can change back to what it was previously. This is a likely condition if you have 
used a date which clearly is not available. 

In the case of a futures contract, to get additional historical data during the time that other futures contracts for the 
same underlying market were active, requires that you use the Continuous Futures Contract feature instead of 
altering the From date.
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The Date Range in File >> To setting is not adjustable.

For another method to get more historical Intraday data for Intraday charts, refer to Downloading/Viewing More 
Historical Intraday Data.

To try to get more historical data for Historical Daily charts, refer to help topic 6.6. In the case of a Historical 
Daily chart, all data available from the server was downloaded when the chart data file was originally created, so 
generally you cannot download data earlier than the date shown here.

In the case of a Continuous Futures Contract chart, the Date Range in File is for the current symbol of the chart 
and not the historical futures contracts symbols loaded in the chart.

The Date Range displayed does not necessarily correspond to the Global Settings >> Data/Trade Service 
Settings >> Maximum Historical Intraday Days to Download setting. That setting is the maximum number of 
historical Intraday days to download when a download is done for an empty Intraday chart data file.

Chart Data Type (Chart >> Chart Settings >> Data Limiting >> Date Range and Limiting 
Method menu)

[Link] - [Top]
This control specifies the chart data type. The following are available: Historical Chart , Intraday Chart, and 
Intraday Chart Only.

Historical Chart data is for Daily, Weekly, Monthly, Quarterly, Yearly bars or bars of the specified number of 
Days.

Intraday Chart data is for any bar time frame less than 1 day. It is possible to create higher time frames per bar 
even with Intraday Chart data, but it is less efficient.

When this is set to Intraday Chart Only, the chart data type will always be Intraday chart data. What this means 
is when you use the Chart >> Daily, Weekly, Monthly, Quarterly, Yearly commands, then rather than the chart 
switching to use the Historical Daily data file, it will continue to use Intraday chart data.

Load Data Limiting Method (Chart >> Chart Settings >> Data Limiting >> Date Range and 
Limiting Method menu)

[Link] - [Top]
The Load Data Limiting Method setting allows you to control the days of data to load in the chart based upon 
either a specified Number of Days from the last date in the chart, or a Date Range.

Days to Load for Intraday Chart Data Type (Chart >> Chart Settings >> Data Limiting >> 
Load Data Limiting Method: Days to Load menu)

[Link] - [Top]
Days to Load for Historical Chart Data Type (Chart >> Chart Settings >> Data Limiting >> 
Load Data Limiting Method: Days to Load menu)

[Link] - [Top]
To use the Days to Load settings, set Load Data Limiting Method to Use Number of Days to Load.

This setting controls the maximum number of days to load into the chart and display. The number of days you 
enter also needs to include weekends and holidays. For example, if you enter 2, then on Monday you will see 
Sunday and Monday's data. Use 0 to load all data from the displayed Date Range in File >> From to the Date 
Range in File >> To dates. For faster data loading and calculations, use a small number.

Usually you will need to use the scroll bar at the bottom of the chart to scroll back and actually see all of the data 
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that is loaded into the chart.

In the case of futures charts, to get more historical data which spans multiple futures contracts which is necessary 
for a properly displayed chart, requires that you use the Continuous Futures Contract feature and not only increase 
the Days to Load setting. Both have to be done.

Data in a chart is never automatically reduced as bars are added to the chart in real-time or during a chart replay, to 
maintain the number of days in the chart which matches the Days to Load setting. Therefore, the Days to Load 
setting can and will get exceeded over time. If you want to have no more days in the chart than the Days to Load 
setting, then at any point in time you can select Chart >> Reload and Recalculate on the menu. Or you can select 
Edit >> Reload All Charts. There is no way to overcome this. This is normal operating behavior and is how 
charts are designed and is not changeable. 

You will also notice that when the amount of data in a chart is reduced, there is going to be a corresponding 
reduction of memory use by Sierra Chart.

In the case of Intraday charts, when historical data is being downloaded into the chart, then additional data will be 
loaded into the chart beyond what was initially loaded from the local data file on your system. Therefore, the Days 
to Load setting will get exceeded. When the historical Intraday data download is complete for the symbol, if you 
want to have no more days in the chart than the Days to Load setting, then select Chart >> Reload and 
Recalculate on the menu to load only the Days to Load .

This setting does not control how many days of data are downloaded from the remote data service. In the case of 
Historical Daily data, all historical Daily data available is downloaded from the data service. In the case of Intraday 
data, this is controlled through the Global Settings >> Data/Trade Service Settings >> Maximum Historical 
Intraday Days to Download settings.

Adjust Proportional With Bar Period (Chart >> Chart Settings >> Data Limiting >> Load 
Data Limiting Method: Days to Load menu)

[Link] - [Top]
To use this option, enable Use Number of Days to Load.

When this option is enabled, then the Days to Load setting is automatically adjusted to be proportional with the 
Intraday Bar Period. 

For example, if the chart is set to load 30 days of data, the chart bars are currently set to 1 minute bars, this option 
is enabled and you change to 5 minute bars, then the Days to Load setting will be adjusted to 150 days. 

Adjustments to Days to Load will also be made when working with Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars. 

Load Data Limiting Method: Date Range >> Date Range From / To (Chart >> Chart 
Settings >> Data Limiting >> Load Data Limiting Method: Date Range menu)

[Link] - [Top]
These settings only apply, when Load Data Limiting Method is set to Use Date Range.

The From and To settings specify the First and Last dates of data to load into the chart from the data file. The date 
format is: YYYY/MM/DD. Normally the To field will be blank and should be blank because it means load until 
the last date available.

If the From field is left blank, then this implies that the first date available in the data file will be loaded into the 
chart. If the To field is left blank, than this implies that the last date available in the data file will be loaded into the 
chart.

These settings are useful to look at days in an Intraday chart data file that go back a significant amount of time, 
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without having to load all the data up to the current Date.

The Use Date Range >> From setting is also useful to specify date of Sunday or Monday when using an Intraday 
chart bar timeframe of 7-0-0 (7 Days/Weekly). 

 
Volume Filter (Chart >> Chart Settings >> Data Limiting >> Volume Filter Settings menu)

[Link] - [Top]
The Volume Filter settings are located in Chart >> Chart Settings >> Data Limiting.

When a nonzero value is entered for Exclude >= , this will filter the volume from trades from the chart bars that 
have a volume that is greater than or equal to the specified value. When a data record in the underlying data file has 
a volume which is greater than or equal to this setting, then its Total Volume, Bid Volume, and Ask Volume are all 
set to 0 and the volume will not be added to any of the Volume related studies on the chart.

When a nonzero value is entered for Exclude <= , this will filter the volume from trades from the chart bars that 
have a volume that is less than or equal to the specified value. When a data record in the underlying data file has a 
volume which is less than or equal to this setting, then its Total Volume, Bid Volume, and Ask Volume are all set 
to 0 and the volume will not be added to any of the Volume related studies on the chart.

When Filter Trade Completely is unchecked, the price of the trade is still included in the chart bars. However, 
the Number of Trades for the chart bars is reduced by the number of trades which had the volume filtered. So in 
effect the Number of Trades field in the underlying Intraday data file record is set to 0 when it is loaded in the case 
where the volume was filtered as well.

Note: If you have set Volume Filter >> Exclude <= to 1 and the volume of each trade in the file, assuming the file 
contains tick by tick data, is 1 as is normally the case with Forex data, then all of the volume data will be filtered.

These settings will only work accurately when there is tick by tick data in the data file. Otherwise, the accuracy of 
these settings is greatly reduced and not likely to give accurate results.

For instructions to store tick by tick data in an Intraday chart data file, refer to the Tick by Tick Data Configuration 
documentation.

To remove the trade completely when the volume matches these settings, enable the Filter Trade Completely 
option. Enabling this option will cause the price bars to look less complete and it is normally not recommended to 
use this option.

It is important to understand whether this feature will even be useful for you. For additional information, refer to 
Large Volume Trades.

The Volume Filter settings have no effect on any of the market data columns. However, during a Chart Replay 
because the market data columns are built from the Intraday file data, the Volume Filter settings will have an effect 
on some of the market data columns. With real time or streaming delayed data, there is no effect at all on the 
market data columns on the right side of the chart. 

How to Use Multiple Volume Filters in a Chart

[Link] - [Top]
The following instructions explain how to have multiple price graphs in the same chart or multiple studies in the 
same chart, which are based upon different Volume Filter settings.

1. Open a separate chart for each additional Volume Filtering rules that you want. For instructions, refer to 
Opening Charts.

2. Follow the instructions in the Volume Filter section to set the volume filtering on each of those charts as 
you require.
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3. Add all of the studies that you want to have use particular Volume Filtering settings, to the chart with the 
volume filtering set as you require. Do this for each of the charts. For instructions, refer to Adding/
Modifying Studies. 

4. On the chart that you want to contain the price graphs or the studies based upon the particular volume 
filtering you have set on the other charts, overlay those on the destination chart that you want to see them 
on, by using the Study/Price Overlay study. 

Filter Trade Completely (Chart >> Chart Settings >> Data Limiting >> Volume Filter 
Settings menu)

[Link] - [Top]
Refer to the Volume Filter documentation for information about the Filter Trade Completely setting.

Bar Period

[Link] - [Top]
Chart Data Type (Chart >> Chart Settings >> Bar Period >> Chart Data Type Settings 
menu)

[Link] - [Top]
Refer to the information for this item in the Data Limiting >> Chart Data Type section.

Bar Period Type (List) (Chart >> Chart Settings >> Bar Period >> Intraday Chart Bar 
Period Settings menu)

[Link] - [Top]

To access the Bar Period Type setting and also the associated Bar Period Value setting, select Chart >> Chart 
Settings. Select the Bar Period tab. 

These controls set the time period or the amount of data for each bar/column in the price graph.

A chart column is single column of data in the chart. A column consists of the main price graph bar and any study 
graph elements in that same column.

For instructions to quickly change the bar period, refer to the Changing the Period of the Chart Bars documentation 
page.

Days-Minutes-Seconds-Milliseconds Per Bar (Chart >> Chart Settings >> Bar Period >> Intraday Chart 
Bar Period Settings menu)

[Link] - [Top]
This setting is accessed through Chart >> Chart Settings >> Bar Period.

This Bar Period Type setting is for Intraday charts only.

This sets the number of Days, Minutes, Seconds and Milliseconds per bar/column in the chart. A bar occupies one 
column in the chart. The actual value to enter is entered through the Bar Period Value setting field. 

There are 4 ways bar periods can be entered:

Days-Minutes-Seconds-Milliseconds 0-0-1-500 (1 second and 500 milliseconds per chart column)
Days-Minutes-Seconds 1-0-0 (1 Day per chart column)
Minutes-Seconds 5-30 (5 Minutes and 30 Seconds per chart column)
Minutes 5 (5 Minutes per chart column)
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Seconds Bars (Time Specific Bars)

[Link] - [Top]
The following applies to the Bar Period >> Intraday Chart Bar Period Settings >> Bar Period Type >> Days-
Mins-Secs-Milliseconds Per Bar setting. 

If you specify a setting of less than 1 Minute, then the time period of a chart bar may exceed your setting if it is not 
a multiple of the timeframe of the underlying data records in the data file, or the timeframe of the data records in 
the data file exceed your setting.

For example, if your Data or Trading service provides historical data in 1 Minute timeframe units, then the bars in 
the chart built from this historical data will not have a period less than 1 Minute. 

To ensure your data records are in the smallest possible unit, select Global Settings >> Data/Trade Service 
Settings >> Common Settings from the menu. Set the Intraday Data Storage Time Unit to 1 Second or less.

1 Day Bars (Time Specific Bars)

[Link] - [Top]
The following applies to the Intraday Chart Bar Period >> Bar Period Type >> Days-Mins-Secs-Millisecs Per 
Bar setting. 

To create a Daily chart from Intraday data, use a setting of 1-0-0. When you create a 1 Day per bar (1-0-0) chart 
using an Intraday chart, the Date-Time of the bar will be the starting Date-Time of that bar. This Date could be one 
day earlier than the corresponding bar in a Historical Daily chart. The Date may be one day earlier only if the 
Session Start Time of the Intraday chart is later than the Session End Time and starts in the previous day. With a 
1 Day per bar chart created from Historical Daily data, the Date of each bar will have the primary trading session 
Date.

Weekly Bars (Time Specific Bars)

[Link] - [Top]
The following applies to the Intraday Chart Bar Period >> Bar Period Type >> Days-Mins-Secs-Millisecs Per 
Bar setting. 

To create a Weekly chart from Intraday data, use a setting of 7-0-0. This is unlike Historical charts, which would 
use a setting of Weekly or 5 Days . To have Weekly bars start on a Sunday it is necessary to set Chart >> Chart 
Settings >> Use Date Range >> From to a Sunday Date in the past. You may also need to adjust the Session 
Times.

Intraday Chart Bar Period >> Bar Period Type >> Volume Per Bar (Chart >> Chart Settings menu)

[Link] - [Top]
This setting is only for Intraday charts. To create chart bars based upon a specified amount of trading volume, 
select the Volume Per Bar option in the Bar Period Type list and enter the Volume per bar that you want each 
bar to be based on, in the box below. Do not use commas or any delimiters in the number.

For example, with a setting of 100000, each bar will be equal to or greater than 100000 shares/contracts of trading.

It is recommended that you enable Chart Settings >> Chart Data >> Split Data Records when using Volume 
bars.

For the chart bars which are based upon a Volume Per Bar it is necessary to have tick by tick data in the Intraday 
chart data file. Refer to Tick by Tick Data Configuration for instructions. This is an essential step to follow.

For additional information to ensure that you always get a Volume Per bar that matches the setting, refer to help 
topic 47.
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When using Volume Per Bar, it is necessary that New Bar at Session Start be enabled. Otherwise, the starting 
Date-Time for building the volume bars is always going to be relative to beginning Date-Time in the chart which 
can change over time. The beginning Date-Time is going to be based upon the Days to Load setting. Every time 
there is a change with the beginning Date-Time in the chart, then this is going to cause a change with the formation 
of the volume based chart bars.

If you do not enable New Bar at Session Start , then one solution to maintain stable volume bars is to enter a 
starting date in the Load Data Limiting Method: Date Range >> Date Range From box and keep get the same as 
long as you can.

Intraday Chart Bar Period >> Bar Period Type >> Number of Trades Per Bar (Chart >> Chart Settings 
menu)

[Link] - [Top]
The Number of Trades Per Bar setting is for Intraday charts only. This sets the number of trades or ticks per bar. 
A tick is a trade. Each bar will be based on the specified number of trades instead of a time specific period. Select 
this option and enter the number of trades you want per bar in the box below this setting.

For the chart bars which are based upon a Number of Trades Per Bar it is necessary to have tick by tick data in 
the Intraday chart data file. Refer to Tick by Tick Data Configuration for instructions. This is an essential step to 
follow.

Depending upon the Data or Trading service you are using, to ensure you always get the number of trades per bar 
that matches your setting, you may need to refer to help topic 47.

If you want to see each individual trade in the chart, then use the Number of Trades Per Bar Bar Period Type and 
set the value for it to 1. To reduce the amount of memory usage and chart data loading time, set the particular date 
range in the chart to only the days you need to view through the Load Data Limiting Method: Date Range >> Date 
Range From/To Chart Settings. 

Intraday Chart Bar Period >> Bar Period Type >> Range Per Bar - Standard (in ticks) (Chart >> Chart 
Settings menu)

[Link] - [Top]

This setting is only for Intraday charts. To create a Range bar chart where the range of each bar in the chart is the 
price range that is specified, then select Range Per Bar-Standard from the Bar Period Type list. Enter the range 
you want each bar to be in Ticks, in the box below the Bar Period Type list. For example, if you want the range of 
each bar to be 1.0 and the Tick Size is .25, then enter 4 in the input box below for Range Per Bar-Standard.

In order for the Range Per Bar-Standard setting to work correctly, the Tick Size setting, also on the Chart 
Settings window, needs to be set correctly.

It is necessary that the Price Display Format setting, also on the Chart Settings window, is set correctly for the 
Symbol when using Bar Period Type >> Range Per Bar.

For additional information to ensure you always get a range per bar that matches your setting, refer to help topic 
47. This help topic also provides additional information about Range Bars.

One of the most important settings is to set Global Settings >> Data/Trade Service Settings >> Intraday Data 
Storage Time Unit to 1 Tick.

On the Region Data Line at the top of the first region in the chart, the range will be displayed as the actual range 
value, rather than the number of Ticks. Therefore, if the Tick Size is .25 and you have a range of 8 Ticks, you will 
see 2.00 Range displayed.

• When New Bar at Session Start is enabled and there is a new session encountered, the current Range bar 
will be cut and no more data will be added to it. Therefore, it may not be the full specified range in this 
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case.
• In the case where tick by tick data is not being used or not available, then if the range of the last bar is 

greater than the range setting when there is a new data record read from the Intraday data file, then the bar 
will be split and it will then equal the specified Range Per Bar setting. The direction in which the splitting 
occurs depends upon the direction of the last range bar. The open of the next bar will always be moved one 
tick outside of the prior bars range.

• The rules for determining the direction of a Range bar are as follows: 
1. If the close is below the open, then the bar is down. 
2. If the close is above the open, then the bar is up. 
3. If the close is the same as the open, then we look at the difference between the current close and the prior 
close. If the current close is below the prior close, then the bar is down. If the current close is above the 
prior close, the bar is up. If the current close is the same as the prior close, repeat the algorithm using the 
next previous bar.

• In the case where there is a price gap with trading and the range of the current range bar cannot be 
expanded to connect with the next data record because of the gap, then the current range bar is expanded 
and set to the Range Per Bar setting. The low of the current range bar is expanded down if the next data 
record is below the current range bar. Or, the high of the current range bar is expanded up if the next data 
record is above the current range bar.

• When a range bar is completed, the Close price of the bar is adjusted. This happens even though the price it 
is adjusted to is not the actual last trade price. The close price is moved to the high of the range bar if the 
close price is closer to the high compared to the low. The close price is moved to the low of the range bar if 
the close price is closer to the low compared to the high. 

If the close price is equal distance between a higher level of the range bar that is now complete, then the 
High and Low of the completed range bar is compared to the opening price of the next bar. If the high of 
the completed range bar is closer to the open of the next range bar rather than the low, then the close price 
is moved to the high. If the low of the completed range bar is closer to the open of the next range bar rather 
than the high, then the close is moved to the low. 

To avoid this automatic adjustment of the Last trade price for a bar use Range Per Bar - True instead.
• Another adjustment which occurs, is that the Open price of a new range bar, will never be within the range 

of the prior range bar. If it is, it is moved one tick away from the prior bar. 

To avoid this automatic adjustment of the Open price of a Range bar, use Range Per Bar - True instead. 

The Open price will not necessarily be within one tick of the prior range bar Close. It can be more than this 
if there is a price gap with trading. 

Intraday Chart Bar Period >> Bar Period Type >> Range Per Bar - New Bar on Range Met (in ticks)

[Link] - [Top]
Range Per Bar - New Bar on Range Met is another type of Range Bar. All of the Range Per Bar - Standard 
documentation applies to this Range Bar type. The exception is that with this particular type, a new bar is started 
when the range has met the Range Per Bar setting whether or not trading continues within the range.

It is only the case when a new underlying Intraday file record or trade, in the case of tick by tick data, is being 
added to a chart bar and the range of the last bar is equal to the range setting, is then a new bar started at that time. 
The trade that extends the bar range to the specified range, will not in and of itself start a new bar. Only the next 
trade will. 

You may be also interested in the Range Per Bar - New Bar on Range Met & Open = Close (in ticks) Bar Period 
Type. 

Intraday Chart Bar Period >> Bar Period Type >> Range Per Bar - New Bar on Range Met & Open = Close 
(in ticks)

[Link] - [Top]
Range Per Bar - New Bar on Range Met & Open = Close is another type of Range Bar. All of the Range Per 



Bar - New Bar on Range documentation applies to this Range Bar type. 

The exception is that with this particular Bar Period Type, the open price of the bar is always set to the same as the 
prior close price.

Intraday Chart Bar Period >> Bar Period Type >> Range Per Bar - True (in ticks)

[Link] - [Top]
Range Per Bar - True is another type of Range Bar. All of the Range Per Bar - Standard documentation applies to 
this Range Bar type. The exception is that with this particular type, there is no adjustment / manipulations of the 
Open, High, Low or Last prices of a range bar. They are left at their accurate and true values.

Therefore, with these types of bars, you still have the basic Range bar functionality and in addition to that, a true 
representation of price action in the chart bars.

With Range Per Bar - True a bar could have a range less than the specified range if there is a price gap in trading. 
This is something you will not see with the other manipulated range bar types.

Intraday Chart Bar Period >> Bar Period Type >> Range Per Bar - Fill Gaps (in ticks)

[Link] - [Top]
Range Per Bar - Fill Gaps is another type of Range Bar. All of the Range Per Bar - Standard documentation 
applies to this Range Bar type. The exception is that with this particular type, price gaps between Range Bars are 
filled.

This may be useful when there are price gaps in the underlying data and you do not want to see these gaps 
displayed.

Intraday Chart Bar Period >> Bar Period Type >> Range Per Bar - Open=Close (in ticks)

[Link] - [Top]
Range Per Bar - Open=Close is another type of Range Bar. All of the Range Per Bar - Standard documentation 
applies to this Range Bar type. The exception is that with this particular type, the Open of a new Range Bar will 
always equal the previous Range Bar Close.

Intraday Chart Bar Period >> Bar Period Type >> Reversal Bar (in ticks) (ReversalAmount - 
MinimumLength)

[Link] - [Top]
The Reversal Bar setting is for creating a Reversal bar chart.

Reversal bars are very similar to Point and Figure type bars.

Reversal Bars consist of two settings. The reversal amount in ticks (according to the chart Tick Size), a hyphen (-) 
character, and the minimum length in ticks the bar must have before starting a new reversal bar (ReversalAmount - 
MinimumLength).

Example: 4-0. In this example, 4 ticks of a reversal from the high or low of the bar is required to start a new bar 
and there is no minimum length required. 

Example: 4-8, in this example, 4 ticks of a reversal from the high or low of the bar is required to start a new bar 
and the minimum length required is 8 ticks. 

At the first bar in the chart, the underlying price movement is monitored to determine when the current price has 
moved away from the first bar High or Low by the specified number of price ticks or more. If a reversal from the 
High occurs at the first bar, then a new bar is started and a reversal will need to occur from the Low on the next 
bar. 



If a reversal from the Low occurs at the first bar, then a new bar is started and a reversal will need to occur from 
the High on the next bar.

For any given bar in the chart other than the first bar, a reversal needs to occur from the High or Low, not both. 
Whether it is the High or Low depends upon where the reversal occurred on the prior bar. If a reversal occurred on 
the prior bar from the Low, then on the next bar it needs to occur from the High. 

If a reversal occurred on the prior bar from the High, then on the next bar it needs to occur from the Low. 

This pattern continues through the chart. Therefore, there is a continuous alternation, between detecting a reversal 
from either the High and Low from bar to bar.

A new bar is only started when prices reverse from the High or the Low, depending upon which side is being 
monitored for, by the specified number of price ticks.

To specify the number of price ticks, enter this value in the box below Reversal Bar (in ticks).

The specified number of ticks is multiplied by the Tick Size of the chart and this is the actual value that the price 
has to reverse by from the High or Low of the bar.

In the case where the Minimum Length setting is greater than 0, then before a reversal can occur, it is necessary 
that the chart bar has the specified Minimum Length which is calculated as the difference between the High and 
Low of the chart bar. This difference is converted into ticks and compared to the specified Minimum Length in 
ticks setting. This difference must be greater than or equal to the specified number of ticks specified by the 
Minimum Length setting. So the Minimum Length must be met, before the reversal condition can be even 
evaluated. 

When using a Minimum Length setting, as soon as the Minimum Length is reached, and if the price at that point 
is the specified number of ticks from the high if the prior bar reversed at the low, or from the low if the prior bar 
reversed at the high, then a new bar will be initiated which means that the opening can be the same as the closing 
price of the prior bar. This can mean that in the case of candlestick bars, that in some cases you do not notice any 
wicks for that subsequent chart bar. 

When using Bar Period Type >> Reversal Bar , it is required to have tick by tick data in the Intraday chart data 
file for the highest accuracy. To do this, refer to the Tick by Tick Data Configuration page. This is an essential step 
to follow.

When New Bar at Session Start is enabled, and a new trading day begins according to the Session Times, the 
existing Reversal bar will be cut short and a new one will begin.

Intraday Chart Bar Period >> Bar Period Type >> Renko Bar (in ticks)

[Link] - [Top]
For complete details to use the Renko Bar Bar Period Type setting, refer to Renko Chart Bars.

Intraday Chart Bar Period >> Bar Period Type >> Aligned Renko Bar (in ticks)

[Link] - [Top]
For complete details to use the Aligned Renko Bar Bar Period Type setting, refer to Renko Chart Bars.

Intraday Chart Bar Period >> Bar Period Type >> Flex Renko Bar

[Link] - [Top]
For complete details to use the Flex Renko Bar Bar Period Type setting, refer to Renko Chart Bars.

Intraday Chart Bar Period >> Bar Period Type >> Flex Renko Bar Inverse Settings

[Link] - [Top]
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For complete details to use the Flex Renko Bar Inverse Settings Bar Period Type setting, refer to Renko Chart 
Bars.

Intraday Chart Bar Period >> Bar Period Type >> Delta Volume Per Bar

[Link] - [Top]
Delta Volume bars are bars that consist of all of the price action until the absolute value of the difference between 
the Ask Volume and Bid Volume for a chart bar equals or exceeds the Delta Volume per Bar setting.

The Bar Period Type >> Delta Volume Per Bar setting is only available for Intraday charts. To create a Delta 
Volume Bar chart, select this option and enter the Delta per bar that you want each bar to be based on, in the box 
below.

Do not use commas or any delimiters in the number. The term "Delta" refers to the absolute value of the difference 
between the Ask Volume and Bid Volume for the bar. With a setting of 10000, a new bar is formed when this 
calculated difference for the bar exceeds +/-10000.

It is essential that the New Bar Session Start setting on the Chart Settings window is enabled when using Delta 
Volume Bars because this establishes a new starting point at the beginning of the trading session for the calculation 
of the difference of Ask Volume and Bid Volume rather than using the beginning of the loaded data which can 
cause inconsistencies.

Price Change Bar

[Link] - [Top]
Sierra Chart supports Price Change Bars. These chart bars only work with Intraday charts. 

Price Change Bars track the number of price changes. A price change occurs each time there is a trade at a 
different price versus the previous trade. A new bar is started when the number of price changes exceeds the set 
number of price changes per bar setting for the bar. When a new bar is started, it has a price change count of 1.

With Price Change Bars, each bar is based on the specified number of price changes instead of a time specific 
period.

To create a Price Change Bar chart, select Bar Period Type and enter the number of price changes you want per 
bar in the box below this setting. Do not use commas or any delimiters in the number.

For Price Change Bars to work accurately, it is necessary to have tick by tick data in the Intraday chart data file. 
Refer to Tick by Tick Data Configuration for instructions. This is an essential step to follow.

Monthly Bars (Intraday Charts)

[Link] - [Top]
It is supported to create Monthly bars from Intraday data.

The Intraday Chart Bar Period >> Bar Period Type >> Monthly Bars sets the chart bars to Monthly bars.

Since these are long-duration bars it is necessary to have enough data loaded into the Intraday chart. This can be 
done with the Days to Load setting.

Point and Figure Bar (Intraday Charts)

[Link] - [Top]
For a description of Point and Figure type bars, refer to the Point and Figure Chart study. It is highly recommended 
to use the newer Bar Period Type >> Point and Figure Bar setting rather than the old study for Point and Figure 
bars. The study is only provided for back compatibility.

The Intraday Chart Bar Period >> Bar Period Type >> Point and Figure Bar (in Ticks) setting supports 
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creating Point and Figure charts directly from the underlying data in the Intraday data file. 

The Bar Period Type >> Point and Figure Bar (in Ticks) is more efficient and more accurate than the Point and 
Figure Chart study. When using this Bar Period Type, you will no longer use the Point and Figure Chart study 
on the chart.

When the Bar Period Type is set to Point and Figure Bar, enter the Box Size and the number of boxes required 
for a reversal in the box below separated by a hyphen. Format: [Box Size in ticks]-[Reversal Size]. 

The Box Size needs to be entered in ticks. Each tick is equivalent to the chart Tick Size. The Reversal Size is the 
number of boxes required to reverse the current bar direction. A common setting would be 1-3.

For X and O style chart bars, set the Graph Draw Type setting on the Chart >> Chart Settings >> Main Settings 
tab, to Point and Figure XO.

The colors for X and O bars are controlled with the Bar High-Low Down and Bar High-Low Up color settings in 
the Graphics Settings window.

For Open, High, Low, Close style chart bars, set the Graph Draw Type setting on the Chart >> Chart Settings >> 
Main Settings tab, to OHLC bars.

The colors for the standard OHLC Bars type when using Bar Period Type >> Point and Figure Bar, are 
controlled with the standard color settings for OHLC bars in Graphics Settings.

The true and accurate Open, High, Low and Last/Close values which represent the underlying data contained 
within each Point and Figure chart bar are maintained and can be viewed through the Chart Values window. 

The Open value represents the first price of the chart bar and would be the price that caused a new chart bar to 
start. The High value is the highest price during the chart bar. The Low value is the lowest price during the chart 
bar. The Last value is the last trade price of the bar. The volume of the chart bar will be the volume of all of the 
trades contained within the chart bar. When the chart bar is displayed using either the OHLC Bars or Candlestick 
Bars for the Graph Draw Type, the true Open, High, Low, Last values are displayed. 

The Point and Figure High and Point and Figure Low values which represent the top and bottom of each Point and 
Figure bar respectively, are also displayed in the Chart Values window. When using a study on a Point and Figure 
bar chart, and the study Input Data Input is set to use Last, then it is using the true last price of each chart bar and 
not the Point and Figure High or Low. 

To see an indication on the last Point and Figure chart bar where a reversal will occur, add the Point and Figure 
Chart Reversal Marker study to the chart. The study only works with the Bar Period Type >> Point and Figure 
Bar setting and not the older Point and Figure Chart study. 

Bar Period Value (Chart >> Chart Settings >> Bar Period >> Intraday Chart Bar Period 
Settings menu)

[Link] - [Top]

Intraday Chart Bar Period >> Gap Fill (Chart >> Chart Settings >> Bar Period >> Intraday 
Chart Bar Period Settings menu)

[Link] - [Top]
The documentation in this section for Gap Fill is effective with version 1658 and higher.

Price gaps between the Intraday chart bars can be filled with the Gap Fill setting. This setting only applies to 
Intraday charts. 
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This setting needs to be set to None when using the Numbers Bars study. Otherwise, it will create false price 
levels with invalid volume. 

The way in which this works is by filling the price gaps between the underlying Intraday chart data file records. 
When an Intraday record is read from the Intraday chart data file, if the low of this data record is above the close of 
the prior data record, then the Open and Low of this data record is set to be equal to the close of the prior data 
record. 

If the high of this data record is below the close of the prior data record, then the Open and High of this data record 
is set to be equal to the close of the prior data record. 

The following are the different options for filling gaps between the chart bars.

• None: There is no filling of price gaps. Always use this setting when using the Numbers Bars study.
• Fill All Bar Gaps: Price gaps between all chart bars are filled.
• Fill Bar Gap at Start of Day: Only the price gap at the bar of the start of the trading day according to the 

Session Times >> Start Time is filled. Or at the Evening Start Time if the Use Evening Session is 
enabled. This setting has no effect if New Bar at Session Start is disabled.

• Fill Bar Gaps except Start of Day: Price gaps between all chart bars are filled except at the first bar of the 
trading day.

Renko Bar New Bar Mode (Chart >> Chart Settings >> Bar Period >> Intraday Chart Bar 
Period Settings menu)

[Link] - [Top]

Historical Chart Bar Period Type (Chart >> Chart Settings >> Bar Period >> Historical 
Chart Bar Period Settings menu)

[Link] - [Top]

Historical Chart Days Per Bar (Chart >> Chart Settings >> Bar Period >> Historical Chart 
Bar Period Settings menu)

[Link] - [Top]

Graph Draw Type (Chart >> Chart Settings >> Bar Period >> Graph Draw Type menu)

[Link] - [Top]
Sets the graph draw type to use for the main chart graph. Refer to the Graph Draw Types documentation page.

Combine Sunday-Monday Daily Bars (Chart >> Chart Settings >> Bar Period >> Chart Bar 
Settings menu)

[Link] - [Top]
The Combine Sunday and Monday Daily Bars option only applies to Historical Daily charts. It does not apply to 
Intraday charts.

This option also only applies when there a separate daily bar data the chart data file specifically for Sunday. The 
only known cases of this are with Bitcoin data feeds.

When the Combine Sunday and Monday Daily Bars option is enabled, then the Sunday and Monday daily bar data 
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is combined into a single bar with the starting date of Sunday.

For other markets, the way to get a Sunday bar is to use an Intraday chart. You will need to set the Session Start 
and End Times to 00:00:00 and 23:59:59. Set the time period per bar to 1440 minutes. And enable New Bar at 
Session Start.

To combine a Sunday and Monday bar on an Intraday chart that is set to 1 Day per bar, it is necessary to set the 
Session Times so that the Start Time is set to the start time of the evening session and the End Time is set one 
second before the Start Time.

Do Not Draw Columns With No Data (Chart >> Chart Settings >> Bar Period >> Chart Bar 
Settings menu)

[Link] - [Top]
This option only applies to Intraday charts. Not to Historical Daily charts.

When Include Columns with No Data is enabled and Do Not Draw Columns With No Data is enabled, then 
there will be bars/columns included in the chart for periods in the price graph where there is no data available, 
except these columns will not have any bars drawn and the bar values for these columns will be 0.

However, when Allow Zero Values is also enabled, then these columns where there is no data will still be drawn 
but at the zero price level. 

Include Columns With No Data (Chart >> Chart Settings >> Bar Period >> Chart Bar 
Settings menu)

[Link] - [Top]
When this option is enabled, this will cause columns/bars to be included in the chart for periods in the price graph 
where there is no data available. Like holidays for Historical Daily charts and periods of no trading for Intraday 
charts.

The Open, High, Low and Close for a bar included where there is no data available, are set to the previous bar 
Close value.

This option is ignored on Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point 
and Figure Bars Bar Period Types.

If the time period per bar is set to a short period like 2 seconds or less and the Days to Load setting is high when 
using this option, then it can take a long time to allocate memory and load chart data.

The behavior of this option for Historical Daily and Intraday charts is different. If there is no trading at all for a 
particular day in an Intraday chart, this option will not include bars for that day.

In the case of Intraday charts, columns are only included for periods of time where there is no trading that are also 
within the defined Session Times.

Include Saturday-Sunday Bars For Daily Charts (Chart >> Chart Settings >> Bar Period >> 
Chart Bar Settings menu)

[Link] - [Top]
When Include Columns with No Data is enabled and Include Sat-Sun Bars For Daily Charts is enabled, then 
there will be bars included in Historical Daily charts for Saturday and for Sunday even if there is no trading on 
these days.

Include Weekend Columns Before First Trade (Chart >> Chart Settings >> Bar Period >> 
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Chart Bar Settings menu)

[Link] - [Top]
This option only applies to Intraday charts.

This option only applies when Include Columns with No Data is enabled. When Include Weekend Columns 
Before First Trade is enabled, then on a weekend, there will not be columns included in the chart that are within 
the defined Session Times until there is an actual data record in the Intraday data file encountered on Saturday or 
Sunday. Subsequent to that first trade within a trading day, columns will be included for the trading day at columns 
where there is no data.

Session Times

[Link] - [Top]
Intraday Session Times Start / End (Chart >> Chart Settings >> Session Times >> Intraday 
Chart Session Times menu)

[Link] - [Top]

Refer to the Session Times documentation for the Session Times settings for Intraday charts.

Use Evening Session (Chart >> Chart Settings >> Session Times >> Intraday Chart Session 
Times menu)

[Link] - [Top]

Evening Times Start / End (Chart >> Chart Settings >> Session Times >> Intraday Chart 
Session Times menu)

[Link] - [Top]

New Bar at Session Start (Chart >> Chart Settings >> Session Times >> Intraday Chart 
Session Times menu)

[Link] - [Top]
When this option is enabled and the time period of a bar crosses into the start of the next trading day as defined by 
the Session Times, it will be cut and a new bar will be started. 

This option applies to all types of bar periods whether based upon a fixed amount of time, or Number of Trades, 
Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars.

If a bar is based upon a fixed amount of time, this option only applies if the bar period is less than 1 Day.

The start of the trading day is the Session Start Time or if the Evening Session times are used, it is the Evening 
Start Time.

Weekend Data (List) (Chart >> Chart Settings >> Session Times >> Intraday Chart Session 
Times menu)

[Link] - [Top]
Refer to the Load Weekend Data Setting documentation.
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Apply Intraday Session Times To Intraday Chart (Chart >> Chart Settings >> Session 
Times >> Intraday Chart Session Times menu)

[Link] - [Top]
When this option is enabled, then when the symbol of the chart is changed, the Intraday Session Times specified 
for a symbol or symbol pattern in Global Settings >> Symbol Settings will be applied to the chart.

Even if this option is disabled, when the symbol of the chart changes, the Intraday Session Times from the Global 
Symbol Settings will still be applied if Global Settings >> Symbol Settings >> Apply Intraday Session Times 
to Intraday Chart is enabled.

Chart Data Type (Chart >> Chart Settings >> Session Times >> Intraday Chart Session 
Times menu)

Refer to the information for this item in the Date Limiting >> Chart Data Type section.

Time Zone (List) (Chart >> Chart Settings >> Session Times menu)

[Link] - [Top]
This is the time zone setting specific to the chart. It allows the chart to have a time zone different than the global 
time zone. For more information, refer to Using Different Time Zone in Individual Charts.

Normally this should be set to Use Global Time Zone.

[Set Custom Time Zone (for Other/Custom Time Zone)] (Chart >> Chart Settings >> 
Session Times >> Time Zone menu)

[Link] - [Top]
When the Time Zone selection is set to Other/Custom DST..., then this button will be available. Select this button 
to bring up the page to set the Time Zone for the chart.

Display

[Link] - [Top]
Chart Update Interval in Milliseconds (Chart >> Chart Settings >> Display >> Chart 
Update Interval menu)

[Link] - [Top]
The chart specific Chart Update Interval overrides the global Chart Update Interval in Global Settings >> 
General Settings.

For a full understanding of the setting, refer to Chart Update Interval 

This setting allows individual charts to use a different setting than the global Chart Update Interval when this is 
set to a nonzero value. 

When this is set to 0, then the global Chart Update Interval is used instead.

The valid range for this setting is 10 to 600000. Using an invalid value will set it 0. 

It is recommended that rather than using a very short Chart Update Interval globally, that you only use a short 
update interval on those charts or Trading DOMs which require it by using this chart specific setting. 

Display Main Price Graph Values in Values Windows (Chart >> Chart Settings >> Display 
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>> Chart Values menu)

[Link] - [Top]
When this option is selected, then the selected items within the Settings window for this option, will be displayed 
in the Chart Values Window, Tool Values Window, and the Compact Tool Values Window. Otherwise, none 
of the data from the Main Price Graph will be displayed in these windows.

Settings Button (Chart >> Chart Settings >> Display >> Chart Values menu)

[Link] - [Top]
Select the Settings button to select the items from the Main Price Graph that are to be displayed in the Chart 
Values Window, Tool Values Window, and the Compact Tool Values Window. Selecting an option by having a 
checkmark next to it, will have the item displayed, otherwise it will not be displayed. The following items are 
available:

• Open: The Opening value of the referenced bar.
• High: The High value of the the referenced bar.
• Low: The Low value of the referenced bar.
• Last: The Last/Close value of the referenced bar.
• Volume: The Total Volume of the referenced bar.
• # of Trades: The Total Number of Trades of the referenced bar.
• OHLC Average: The Average value of the Open, High, Low, and Close/Last of the referenced bar.
• HLC Average: The Average value of the High, Low, and Close/Last of the referenced bar.
• HL Average: The Average value of the High and Low of the referenced bar.
• Bid Volume: The Total Bid Volume for the referenced bar.
• Ask Volume: The Total Ask Volume for the referenced bar.

Autowrap Chart Header (Chart >> Chart Settings >> Display >> Chart Display Items 
menu)

[Link] - [Top]
When this option is enabled, then the chart header will automatically wrap into multiple lines in order to fill the 
space that is available in the window.

Note that this only applies to the standard items that make up the Chart Header and does not wrap the data that is in 
the header that relates to study information.

Limit Price Displayed to N Right Characters (Chart >> Chart Settings >> Display >> Chart 
Display Items menu)

[Link] - [Top]
The Limit Price Displayed to N Right Characters setting controls the number of characters that are displayed for 
the price in the Right Side Price Scale, the Left Side Price Scale and for the Trade Price in the Time and Sales 
window.

Setting this to a non-zero positive number will display just the number of characters starting from the right of the 
entire price string that is normally presented.

For example, if the standard price display looks like 1234.56, then entering a value of 2 in the Limit Price 
Displayed to N Right Characters will then have the price displayed as 56, as these are the rightmost 2 characters.

Setting this to a value of 0 will have the price displayed in the standard format.

Lock Fill Space (Chart >> Chart Settings >> Display >> Chart Display Items menu)

[Link] - [Top]
When this option is enabled, the fill space you may have set on the right side of the chart is locked. For more 



information, refer to Right Side Fill Space.

Number of Forward Columns (Chart >> Chart Settings >> Display >> Chart Display Items 
menu)

[Link] - [Top]
The Number of Forward Columns setting is the number of chart columns that are after the last bar in the chart. 
Each chart bar occupies a chart column. 

These additional chart columns on the right side of the chart can be drawn into when using one of the drawing 
Tools. They are displayed in the Right Side Fill Space.

Do not increase this setting to a dramatically higher number because it does increase the amount of memory used 
within the chart. If it is made dramatically higher, to something like 10000, potentially it can have a negative 
impact on the performance of the chart. When using extreme settings, this can have a negative impact on Sierra 
Chart.

If you need to be able to have the last bar in the right side fill space at a certain far forward Date-Time, then 
another technique to have that last bar at a far forward Date-Time is to increase the timeframe per chart bar in 
addition to increasing the Number of Forward Columns. Refer to Time Period Per Bar/ Amount of Data Per Bar.

Title Bar Name (Chart >> Chart Settings >> Display >> Chart Display Items menu)

[Link] - [Top]
The text entered in this text box will be displayed on the title bar of the chart window. This helps you identify the 
chart more uniquely.

When Use Title Bar Name as Tab Label is enabled, then this text replaces the text normally displayed on the tab 
for the chart in the main Sierra Chart program window. For information about tabs, refer to Tabs.

The name of the chart as displayed in the Study Summary window will include this text. 

Use Title Bar Name as Tab Label (Chart >> Chart Settings >> Display >> Chart Display 
Items menu)

[Link] - [Top]
When this option is enabled, then the text entered in the Title Bar Name text field, will be displayed as the tab text 
for the chart in the main Sierra Chart program window.

For information about tabs, refer to Tabs. 

When this option is enabled, the Title Bar Name text which is displayed on the title bar of the chart is then 
displayed on the left most side of the title bar. This makes it more easily found on the title bar. When this chart title 
is displayed on the CW menu, Title Bar Name will also be also on the left side in the menu list. 

Hide Volume Numbers From Current Traded Volume Columns (Chart >> Chart Settings 
>> Display >> Chart Display Items menu)

[Link] - [Top]
When this option is set to Yes, then the Current Traded Bid/Ask/Total Volume numbers in these corresponding 
columns will be hidden.

Volume bars, if enabled, will remain visible.

Grid
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[Link] - [Top]
Display Region Dividing Lines (Chart >> Chart Settings >> Grid menu)

[Link] - [Top]
When this option is enabled, then a horizontal dividing line will be displayed at the boundary of chart regions.

The color of the region dividing lines is controlled through the Region Dividing Line color setting in the Graphics 
Settings window. If the dividing lines do not appear, make sure the Region Dividing Line color is not set to be the 
same as the Chart Background color.

Draw Horizontal/Vertical Grid Above Graphs (Chart >> Chart Settings >> Grid menu)

[Link] - [Top]
When this option is enabled, Horizontal and Vertical Grid lines will be displayed above or on top of the graphs in 
the chart. Otherwise, they will be displayed below them. The default is below.

Show Vertical Grid (Chart >> Chart Settings >> Grid >> Show Vertical Grid menu)

[Link] - [Top]
To display a vertical grid on the chart, enable the Vertical Grid Lines >> Enabled option. When this option is 
checked, it will draw vertical lines at the interval specified by the interval settings. 

The Count specifies the number of intervals. For example, using a Count of 2 with an interval of Hours means 
there will be a vertical grid line every two hours. Count does not apply to the intervals of Session Start and Start 
of Trading Day .

The interval types are:

• Seconds: Always aligned to 00:00:00.
• Minutes: Always aligned to 00:00:00.
• Hours: Always aligned to 00:00:00.
• Days: Always aligned to 00:00:00.
• Weeks
• Months
• Bars
• Session Start: The vertical gridlines will be drawn at the Start Time and the Evening Start Time (if you 

are using Evening Session) in Chart >> Chart Settings >> Session Times. If Session Times >> Use 
Evening Session is disabled, then this interval type is no different than Start of Trading Day. For more 
information, refer to Session Times. 

• Pixels
• Start of Trading Day: The vertical grid lines will be drawn at the Session Times >> Start Time, or the 

Session Times >> Evening Start if Session Times >> Use Evening Session is enabled. For more 
information, refer to Session Times. 

Vertical Grid Interval Type (Chart >> Chart Settings >> Grid menu)

[Link] - [Top]

Vertical Grid Interval Value (Chart >> Chart Settings >> Grid menu)

[Link] - [Top]

Trading
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[Link] - [Top]
Order Fills Start Date-Time (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
 

These two controls (Order Fills Start Date, Order Fills Start Time) display and set the first Date-Time of order 
fills to load in the chart when a chart is maintaining its own internal Trades list. 

For information about when a chart maintains its own internal Trades list, refer to the Trade Statistics for Charts 
Tab section.

This setting applies to both non-simulated trading, and simulated trading when Trade >> Trade Simulation Mode 
On is enabled. 

The Date format is YYYY-MM-DD and is the left box. The Time format is HH:MM:SS and is the right box. This 
Date and Time is relative to the Time Zone setting for the chart. Refer to Time Zone for complete details.

This setting is ignored if Load Order Fills for Current Day Only is enabled. Therefore, it is necessary to disable/
uncheck this option for the Order Fills Start Date and Time controls to be used. If you are not day trading or 
your trading is not aligned with the Daily Trade Statistics Reset Time, then you will also want to uncheck Load 
Order Fills for Current Day Only.

When the Date is blank and the Time is 0:00:00 then this means load all available order fills for the Symbol and 
Trade Account the chart is set to, since the first Date-Time in the chart but not less than 14 days. These order fills 
originate from the Trade Activity Log. 

However, in the case of when Trade >> Trade Simulation Mode On is enabled, then all available order fills for 
the Symbol and Trade Account of the chart are loaded with an unset Order Fills Start Date-Time setting, and the 
prior paragraph explanation does not apply. 

Whether setting an Order Fills Date-Time or not, it is recommended to also enable the Filter Initial Fills Which 
Are Part of Existing Position option. 

One reason you would want to change the starting Date-Time of order fills loaded into the Trades list of the chart is 
to ensure the internal Position Quantity tracking of the Trades list is accurate which is necessary for accurate Trade 
Statistics. For more information, refer to Open Quantity Field Calculation Method.

Other reasons are for an accurate Daily Profit/Loss calculation. And for an accurate Order Fill Display for both 
simulated and non-simulated trading.

When setting this Date and Time, it is important to set this to a time when the Position Quantity was flat for the 
Symbol and Trade account of the chart in order so that the order fill matching is correct. For a further 
understanding of this, refer to Open Quantity Field Calculation Method. This happens automatically when in Trade 
Simulation Mode.

When the Filter Initial Fills Which Are Part of Existing Position option is enabled, and it normally should be, then 
there can be additional fills filtered out even after the Order Fills Start Date-Time setting due to this option 
filtering out fills which do not start with the beginning of a new Trade Position. 

This is something to be aware of. You can actually see the Date-Time of the first fill loaded in the chart Trades list 
through the Trade Stats for Charts tab of the Trade >> Trade Activity Log. Refer to the Order Fills Start Date-
Time field for the chart. This field indicates the actual Date-Time of the first fill loaded irrespective of the setting.

The Trade Position Average Price is very dependent on the Order Fills Start Date-Time setting in the chart. The 
chart must be set to load all of the order fills, going back in time, which are part of the current Trade Position for 
the chart to be able to calculate the correct Position Average Price. This is absolutely essential. 

This is explained in more detail in the How Average Price for Positions Is Calculated and Used section. in most 
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cases leaving the Order Fills Start Date-Time setting blank is sufficient. However, if you have a Trade Position 
which spans a long time, then it may be necessary to set this to a date earlier than the earliest date loaded in the 
chart.

When the chart loads order fills when the chart is reloaded or when the Chart Settings window is closed and the 
settings are applied, the order fills are not loaded immediately. There can be a delay, normally less than a second. 
Although the delay could be significant. For more information, refer to Trade Activity Not Displaying or Clearing 
(Improving Trade Activity Query Performance). In which case the functionality that has a dependency on the order 
fills, will not do anything until those fills are received.

When the chart loads order fills when the chart is reloaded or when the Chart Settings window is closed and the 
settings are applied, the number of order fills loaded in the chart can change if the Date part of this setting is not 
set, or in the case simulated trading or when Load Order Fills for Current Day Only is enabled. Therefore, in the 
case of live trading when using the Order Fill Calculated Position or in the case of simulated trading, there can be 
less fills loaded, which potentially can affect the Position Quantity displayed. This is something to be aware of.

For more information, refer to Understanding and Setting the Start Date-Time for a Trades List. 

Order Fills Number of Days to Load (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
The Order Fills Number of Days to Load setting only applies when Order Fills Start Date-Time is unset and has 
no date setting. 

The Order Fills Number of Days to Load setting applies to both, simulated and non-simulated order fills. 

This setting controls the number of days to load order fills, if available, for the Symbol and Trade Account the 
chart is set to, relative to the last Date-Time in the chart. 

For more information, refer to Understanding and Setting the Start Date-Time for a Trades List. 

Load Order Fills for Current Day Only (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
As of version 1937, this setting no longer applies to Simulated Trading. It only applies to non-simulated trading. 

When this option is enabled, then only the order fills that have a Date-Time which is considered in the current 
trading day are loaded into the Trades list in the chart when the chart is maintaining its own Trades list.

For information about when a chart maintains its own internal Trades list, refer to the Trade Statistics for Charts 
Tab section.

The current trading day is determined from the last date in the chart and is considered to start at the Chart >> 
Chart Settings >> Session Times >> Start Time or the Session Times >> Evening Start Time if Use Evening 
Session is enabled for the chart. When the Session Times are reversed, the trading day can be considered one day 
later. For complete details, refer to Session Times and Understanding Trading Day Dates Based on Session Times. 

When this option is enabled, you have to consider the effect it has upon the Daily Profit/Loss calculation. For that 
calculation to be accurate, all trading has to be within the current trading day and there have been no trades which 
have crossed the prior day and into the new trading day. And that the Position Quantity for the symbol and Trade 
Account of the chart was flat at the start of the trading day.

When Load Order Fills for Current Day Only is enabled and a new trading day begins, prior order fills are not 
cleared from the chart unless the chart is recalculated and you are running version 2176 or higher. To recalculate 
the chart, select Chart >> Recalculate. 

Start Time for Trades List (Chart >> Chart Settings >> Trading menu)
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[Link] - [Top]
This setting controls what is considered the time of day that a Trades list used for Trade Statistics and other 
calculations from trade order fills, resets or is considered the start time of the day for the Trades list in the chart. 
The default is 00:00. 

This time will be displayed just as a blank in the edit field for this control. For information, refer to Understanding 
Daily Trade Statistics Reset Time.

Include Chart Trade List in Trade Statistics for Charts Window (Chart >> Chart Settings 
>> Trading menu)

[Link] - [Top]
When this option is set to Yes, and the chart is maintaining a Trades list, which the chart does when it is being used 
for Trading, then the chart will be listed in the Trade Statistics for charts sub window of the Trade Activity Log. 

This option lets you control what charts are included in that sub window list. 

Use Order Fill Calculated Trade Position Data (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled, then the Trade Position Quantity and Average Price will be based strictly upon the 
order fills that Sierra Chart has for the Symbol and Trade Account the Chart is set to.

Otherwise, the Trade Position Quantity and Average Price will come from the connected trading provider.

For more information refer to Order Fill Calculated Position.

Use Last In First Out Fill Matching (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled, then a Last In First Out order fill matching method is used for creating Trades within 
the Trades list in a chart. This is used for various trading related profit/loss calculations, Trades list generation and 
other Trade Statistics.

For information about the Trades list in a chart, refer to Trade Statistics for Charts - Open Quantity Field 
Calculation. 

Clear Trade and Current Quote Symbol on Symbol Change (Chart >> Chart Settings >> 
Trading menu)

[Link] - [Top]
When this option is enabled and there is a Trade and Current Quote Symbol specified for the chart, and the symbol 
of the chart changes, then this symbol is automatically cleared (made blank).

Always Simulate Bid and Ask Prices During Replay (Chart >> Chart Settings >> Trading 
menu)

[Link] - [Top]
when replaying a chart and this option is disabled and the Intraday chart data file contains tick by tick data, the bid 
and ask prices at each trade are exactly as recorded from the data feed.

This sometimes causes a problem when doing Back Testing because sometimes these Bid and Ask prices are not 
close to the last trade price due to the behavior of the data feed. To have the Bid and Ask prices simulated 
according to the Method 2 - Estimated Bid and Ask Prices documentation, then enable the Always Simulate Bid 
and Ask Prices During Replay setting.
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Load Order Fills for Multiple Futures Contracts (Chart >> Chart Settings >> Trading 
menu)

[Link] - [Top]
The setting is only supported in version 2415 and higher.

When this setting is set to Yes, and the Continuous Futures Contract option is set to a setting other than None, then 
order fills for the historical futures contract symbols will also be loaded into the chart even if they are different than 
the main symbol of the chart. 

Filter Initial Fills Which Are Part of Existing Position (Chart >> Chart Settings >> Trading 
menu)

[Link] - [Top]
For complete documentation for this setting, refer to Automatically Aligning First Loaded Order Fill to Beginning 
of Position.

Open Position Average Price (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
For complete details for this setting, refer to How Average Price for Positions Is Calculated and Used.

This setting in no way affects the Trades list in a chart. For more information about the Trades list, refer to Trade 
Statistics for Charts - Open Quantity Field Calculation. 

Use Symbol Commission Setting in Trade List and Statistics Calculations (Chart >> Chart 
Settings >> Trading menu)

[Link] - [Top]
When this setting is enabled, the Round Turn Commission setting set for the symbol or symbol pattern in the 
Global Symbol Settings will be applied to the Profit/Loss calculations used in the Trade list and Trade Statistics in 
the chart.

This includes the Daily Profit/Loss (DPL) value displayed on the Trade Window and also on the chart when in 
Chart Trade Mode.

After making any change to the Round Turn Commission setting in the Global Settings >> Symbol Settings for 
the symbol, it is necessary to select Chart >> Reload and Recalculate for that value to go into effect in the chart. 

It is also necessary that when you want to use the custom Symbol Settings, like the Round Turn Commission, that 
you enable the Use Custom Symbol Settings Values option in Global Settings >> Symbol Settings. 

Support Chart Values Tool for Trading DOM Mode (Chart >> Chart Settings >> Trading 
menu)

[Link] - [Top]
When this option is set to Yes, then the Chart Values tool is supported with a Trading DOM chart.

Extend Chart DOM Across Entire Chart When Using Ctrl(Buy) / Shift(Sell) (Chart >> 
Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled along with the Trading Chart DOM On enabled, then when holding the Control or 
Shift key, the ability to click at a level to place an order is extended across the entire chart instead of being limited 
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to the Buy and Sell columns of the Chart DOM.

Holding the Control key extends the Buy functionality, whereas holding the Shift key extends the Sell 
functionality.

The specific action taken when holding the Control and Shift keys and clicking in the chart is defined by the setup 
in the Chart DOM Settings.

Attach Trade Window to Right Side (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled, then the Trade Window that can be attached to a chart by selecting Trade >> Attach 
Trade Window to Chart, will be aligned on the right side of the chart, instead of the left side.

Align Order Cancel (X) Button to Right (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled, the Order Cancel Button (the X on the Order Line) is displayed on the right hand side 
of the chart window, apart from the rest of the Order Line.

For information about chart trading, refer to Chart Trading. 

Align Trade Drawings Text to Right (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled, the Working Order lines and Trade Position line on a chart when in Chart Trade 
Mode, will be aligned to the right side of the chart alongside the Values Scale. You will only see the text line for 
the Working Orders and the Trade Position. There will not be a horizontal line displayed. When this option is 
disabled, the Working Order lines and the Trade Position line will be aligned to the left side of the chart and a 
horizontal line will be displayed for each one.

Extend Trade Order Drawing Line to Left (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled, the Working Order lines when aligned to the right side of the chart will have a line 
extending from the left side of the Trade Drawing, to the left side of the chart. 

This line can also be interacted with to move the order.

Trade Drawing Left Align % (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
This setting controls the length of Order and Trade Position lines on the chart when Trade >> Chart Trade Mode 
On / Show Orders and Position is enabled.

100% means the Order and Trade Position lines go all the way to the far left side of the chart. 50% means that they 
go to the middle of the chart from the right side of the chart.

Transparent Trade Drawings (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this option is enabled, the Working Order Lines and Trade Position Lines on a chart when in Chart Trade 
Mode, will be displayed with no background coloring and the text will be the defined color for the particular order 
type as set in Graphics Settings.

This setting essentially reverses the color settings for how the Working Order and Trade Position Lines on a chart 
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are displayed.

Profit/Loss Format (List) (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
The Position Profit/Loss setting sets the format of the Open Profit/Loss display for the Trade Position line on a 
chart, for the Open Profit/Loss displayed on the Trade Window, and other Profit/Loss displays on the chart and 
Trade Window for the chart, including the Daily Profit/Loss.

However, in the case of the Daily Profit/Loss, Points - Ignore Quantity and Ticks - Ignore Quantity do not 
apply. Instead the full quantity will be used in the calculation. 

This is a chart specific setting and is not a global setting. There are several possible formats that can be used and 
they are listed below.

 
It is also supported to change the Profit/Loss format directly through the Chart/Trade DOM column displaying the 
Profit/Loss of the open Trade Position. Refer to Chart DOM Position Profit and Loss Column.

Supported Formats

[Link] - [Top]
• Do Not Display: The Profit/Loss value is not displayed. 
• Currency Value: The Profit/Loss value is displayed as a currency value which uses the Currency Value 

per Tick setting on the Chart >> Chart Settings >> Symbol tab. If Currency Value per Tick is not set 
and is 0, then the Profit/Loss value will be displayed in Points instead. When using this setting, make 
certain the Currency Value per Tick has a valid setting. The suffix displayed after this profit/loss value is 
C. 

Calculation Method For Currency Value: In the case of a Profit/Loss value that is displayed as a 
Currency Value there are two main numbers involved in the calculation. There is the Entry Price and the 
Current Price for a position the Exit Price for a closed trade. For a Buy position/trade Currency Value 
equals: (Exit Price - Entry Price) / Tick Size * Currency Value per Tick. For a Sell position/trade 
Currency Value equals: (Entry Price - Exit Price) / Tick Size * Currency Value per Tick. 

The Tick Size and the Currency Value per Tick are set through Chart >> Chart Settings and these values 
are obtained from the Global Symbol Settings. Tick Size and the Currency Value per Tick can be 
changed to meet your requirements.

• Points: The Profit/Loss value is calculated based upon the values of the symbol being traded. There is no 
consideration of the currency value per price tick. The order quantity is considered. For example, if you 
bought symbol ABC at 100 and the current price is 102 in your quantity is 2, then the profit/loss will be 
displayed as 4P. The suffix displayed after this profit/loss value is P.

• Points - Ignore Quantity: This is the same as Points, although the position quantity is ignored and is 
considered 1. The suffix displayed after this profit/loss value is p. In the case of Daily and Cumulative 
Profit/Loss values, the quantity will always be considered. So therefore the full quantity will always be 
used. In this case you will see an uppercase P. 

• Ticks: This displays the Profit/Loss value in Ticks. Therefore, this is the number of price Ticks of profit or 
loss. For example, if you bought symbol ABC at 100 and the current price is 102, the tick size is .1, the 
order quantity is 2, then the profit/loss will be 40 ((102-100)/.1*2). The suffix displayed after this profit/loss 
value is T.

• Ticks - Ignore Quantity: This is the same as Ticks, although the position quantity is ignored and is 
considered 1. The suffix displayed after this Profit/Loss value is t. In the case of Daily and Cumulative 
Profit/Loss values, the quantity will always be considered. So therefore the full quantity will always be 
used. In this case you will see an uppercase T.

• Currency Value & Points: This displays the Profit/Loss value as combination of Currency Value and 
Points.

• Currency Value & Points - Ignore Quantity: This displays the Profit/Loss value as combination of 
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Currency Value and Points - Ignore Quantity. 
• Currency Value & Ticks: This displays the Profit/Loss value as combination of Currency Value and 

Ticks.
• Currency Value & Ticks - Ignore Quantity: This displays the Profit/Loss value as combination of 

Currency Value and Ticks - Ignore Quantity.
Display Trade Account Below Trade Mode Box (Chart >> Chart Settings >> Trading menu)

[Link] - [Top]
When this setting is enabled and the option for Trade >> Chart Trade Mode On is also enbaled, then the 
currently active trading account is displayed in the Chart Trade Mode Box in the upper left-hand corner of the 
chart.

Otherwise, when this setting is not enabled, the trading account information is not displayed in the Chart Trade 
Mode Box.

Additional Manually Set Trade Account (Chart >> Chart Settings >> Trading >> Trade 
Account menu)

[Link] - [Top]
This setting is to specify a Trade Account manually which will be shown in the drop-down list of Trade Accounts 
for the Chart or Trading DOM. 

This is so you have access to a particular Trade Account within a Chart or Trading DOM, that you no longer have 
access to on the current connection to the Trading server. 

To see the list of Trade Accounts, refer to Selecting Trade Account for Chart / Trade DOM. 

Linking

[Link] - [Top]
Chart linking allows you to maintain various settings among a group of charts that share the same Link Number.

Chart Linking settings can be accessed through Chart >> Chart Settings >> Linking on the menu.

For each chart that you want to link together within the same Chartbook, set the Link Number to the same 
nonzero number for all of those charts and Sierra Chart will use this number to link them together.

To disable chart linking set the Link Number to None.

For example, if you have 4 charts that you want to link together, then select the same Link Number for each of 
those charts. Next, enable one or more of the Chart Linking options documented below to select the type of Chart 
Linking that you want.

For example, if you have enabled Link Symbol and Link Bar Period for a particular chart and you change the 
symbol in another chart or the bar period in another chart that has the same Link Number, then the chart with these 
options enabled will be changed to match.

The Link Number will be shown in the title bar of the chart window. Example: L5.

Do not confuse the Link Number with the Chart Number. They are different and not associated with each other.

Scope of Chart Linking : The scope of chart linking is within a Chartbook. In other words, a Link Number is 
unique within a Chartbook. It is possible to use the same Link Number in different Chartbooks and have no 
association between the charts with that same Link Number that are in separate Chartbooks.

The particular Chart Linking option which is enabled on a chart, affects that chart if the corresponding action is 
performed in another chart with the same Link Number. So in other words, if there is chart 1 and 2, they both use 
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the same Chart Linking number, and chart 1 has Chart Linking >> Scroll Position enabled and chart 2 does not, 
then scrolling chart 2 will scroll chart 1. 

Setting Same Linking Options Across All Linked Charts

[Link] - [Top]
It is supported for charts that use the same Link Number to have all of the same linking option.

By default, charts that use the same Link Number can have different linking options. The effect of a linking option 
on a chart depends upon its own Chart Linking options. For example, if there are two charts which use the same 
Link Number, and one of them has Link Scroll Position and another has Link Symbol, then on the chart that has 
Link Scroll Position has its symbol changed, then the chart with Link Symbol enabled, will be changed to the 
same symbol but the scroll position will remain the same.

To set charts which all use the same Link Number to use the same linking options, go to one of the charts which 
has the Chart Linking options set as you require and select Chart >> Chart Settings >> Linking. Press the Chart 
Linking >> Apply to Link to Charts button.

Chart Linking Only Works for Charts Within the Same Chartbook

[Link] - [Top]
Charts that use the same Link number are only linked when they are contained within the same Chartbook.

One area of possible confusion is that if a chart has Window >> Window Always Visible enabled, then it will be 
visible no matter which Chartbook is active making it confusing as to which Chartbook it actually belongs to.

To solve this problem disable Window >> Window Always Visible, to identify which Chartbook it is from.

Chart Linking (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
Chart Linking >> Link Number (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
For each chart that you want to link together within the same Chartbook, set the Link Number to the same 
nonzero number.

Set the Link Number to None to not have this chart linked to other charts.

Chart Linking >> Symbol (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the symbol of a chart is changed, the symbol of other linked charts using this option will change to match.

Chart Linking >> Bar Period (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the bar period of a chart is changed, the bar period of other linked charts using this option will change to 
match. This also applies to the Continuous Contract setting, such that changes to the Continuous Contract setting of 
other linked charts using this option will change to match, as well as changes to the bar period will update the 
Continuous Contract setting to match.

Chart Linking >> Scroll Position (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the scroll position of a chart is changed, the other linked charts using this option will be scrolled to the 



identical position.

Chart Linking >> Session Times (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the Session Times of a chart are changed, the other linked charts using this option will be changed to the 
same Session Times.

Chart Linking >> Studies (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the studies of a chart are changed, the other linked charts using this option will be changed to have the exact 
same study configuration. This includes all of the studies and their settings.

If you are linking Studies through the Chart Linking feature, potentially there could be problems when using the 
Spreadsheet studies. This is true when the Chart Data Output Sheet Number input with the Spreadsheet study is 
set to a nonzero number.

If there are many studies on the chart, and/or a lot of days of data loaded in a chart, there are many charts linked 
together and you are using the Chart Linking >> Studies option, then potentially Sierra Chart can freeze for an 
extended time after changing the studies on one chart and all of the other charts are updated. This happens because 
the studies have to be recalculated on all of the charts that are linked together.

Chart Linking >> Days to Load (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the Use Number of Days to Load >> Days to Load setting of a chart is changed, the other linked charts 
using this option will be changed to have the same Days to Load setting. This setting also applies to the Use Date 
Range settings. 

Chart Linking >> Bar Spacing (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the bar spacing of a chart is changed, the other linked charts using this option will also have their bar 
spacing changed to match.

Chart Linking >> Trade Window (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When this option is enabled, changes to Trade Window settings on other charts in the Chartbook using the same 
Link Number, will be changed on the chart with this option enabled.

To also include linking of Order Allocation to Trade Account settings, on any Trade Window set the global setting 
for Menu >> Settings >> Order Allocation to Trade Accounts >> Order Allocation To Trade Accounts 
Include in Linking to Yes.

When using Trade Window linking, when settings change on one Trade Window, other linked Trade Windows 
may take 2 to 3 seconds to update.

Chart Linking >> Vertical Scale (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the vertical scale of a chart is changed through Interactive Scale Range or Interactive Scale Move, or the 
Constant Range is changed when using a Constant Range scale, the other linked charts using this option will have 
identical adjustments made to their vertical scales.
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Chart Linking >> Trade / Quote Symbol (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the Trade and Current Quote Symbol for a chart is changed, the other linked charts using this option will 
be changed to have the same Trade and Current Quote Symbol.

Chart Linking >> Time Zone (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When Chart Time Zone is changed, the other linked charts using this option will be changed to have the same 
Time Zone.

This does not affect the global time zone setting.

Chart Linking >> Symbol List (Chart >> Chart Settings >> Linking menu)

When items in the Associated Watch List are changed, the other linked charts using this option will be changed to 
have the same symbols in the Associated Watch List.

Chart Linking >> Master Mode (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
When the Master Mode Chart Linking setting is enabled, rather than the various Chart Linking options (Link 
Symbol,...) applying to the chart that they are set on at the time another chart with the same Link Number is having 
its settings changed, what instead will happen is that the chart that is having its settings changed, using Master 
Mode, will control the other charts with the same Link Number according to its own Chart Linking options.

For example, given charts #1 and #2, if Chart #1 has Link Symbol enabled and Chart #2 does not have Link 
Symbol enabled, without Master Mode enabled on Chart #2, when Chart #2 has its symbol changed, then the 
symbol of Chart #1 will change its symbol to match Chart #2 because it has Link Symbol enabled. When Master 
Mode is enabled on Chart #2 and the symbol of Chart #2 is changed, the symbol of Chart #1 will not change 
because with Master Mode, the Chart Linking options set on the controlling chart instead apply to other charts 
with the same Link Number. And in this particular example Chart #2 which is using Master Mode did not have 
Link Symbol enabled.

Apply to Linked Charts (Button) (Chart >> Chart Settings >> Linking menu)

[Link] - [Top]
Select this button to set all charts that have the same Link Number as this chart, to have the same link options set to 
Yes.

Scale

[Link] - [Top]
Scale (Button) (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
The Scale button displays the Scale window. For more information, refer to the Scale Window documentation.

Use Left Side Scale (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
When this option is enabled, a scale displaying the range of values for each Chart Region will be displayed on the 
left side of the chart.
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The left side scale range and Value Format, for a Chart Region, comes from the first encountered study in the Chart 
Region that has the setting enabled for Use In Left Side Scale. If there is no study in the Chart Region that has this 
setting enabled, then the scale is controlled by the scale settings of the first encountered study in the Chart Region, 
except for Region 1, where the scale would controlled by the main price graph.

In regions other than Region 1, if the first study in the Region has the setting for Use In Left Side Scale, it controls 
the scale on the right side of the chart and the left side scale will be controlled by the next found study with the 
setting for Use In Left Side Scale enabled, if there is one. If there is no other study in the Chart Region with the 
setting for Use In Left Side Scale enabled, then the scale of the first study in the Chart Region will control the left 
side scale.

The order of studies listed in the Studies to Graph list in the Chart Studies window can be controlled with the 
Move Up and Move Down buttons on the Chart Studies window.

Highlight Timescale Dates, Months and Years (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
When this option is enabled, then on Intraday charts, Dates shown on the time scale will be highlighted. On 
historical charts, Months and Years on the time scale will be highlighted.

Hide Values Scale (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
When this option is enabled, the Values Scale on the right side of the chart is hidden.

If the Left Side Values Scale is displayed, then this does not remove the Left Side Values Scale. If both the Right 
and Left Side Values Scale are to be removed, then select this option to hide the Ride Side Values Scale and also 
deselect the option for Use Left Side Scale.

Hide Time Scale (Chart >> Chart Settings >> Scale menu))

[Link] - [Top]
When this option is enabled, the Time Scale along the bottom of the chart is hidden.

Display Day of Week with Dates on Intraday Chart Time Scale (Chart >> Chart Settings >> 
Scale menu)

[Link] - [Top]
When this option is enabled, then the 2 letter day of week name will be displayed on the time scale for Intraday 
charts beside the date.

For further information about the chart time scale, refer to Time Scale. 

Include Seconds on Intraday Chart Timescale (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
When this option is enabled, then the time scale will includes seconds.

Reset Scales on Symbol Change in Chart (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
When this option is enabled, then the scales will be reset when a new symbol is loaded for the chart.

Otherwise, the scales are adjusted for the new pricing when a new symbol is loaded for the chart, but they are not 
reset.
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Display Months as Names on Intraday Time Scale (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
When this option is enabled, the month in the Time Scale at the beginning of each data for an intraday chart will 
display as names rather than as numbers. For example, rather than displaying 10-11 it will display Oct 11.

Vertical Scroll Multiplier (Chart >> Chart Settings >> Scale menu)

[Link] - [Top]
The Vertical Scroll Multiplier applies to Interactive Scaling when using the Scroll Wheel. It is a multiplier relating 
to how much of a change occurs with the Scale Range or Scale Move. A larger number causes more of a change 
from scroll wheel movement. A smaller number causes less of a change from scroll wheel movement.

The default is .3. 

Regions

[Link] - [Top]
Chart Region (List) (Chart >> Chart Settings >> Regions >> Chart Region menu)

[Link] - [Top]
This setting controls the Chart Region the main price graph is displayed in. The default is 1 and is recommended. 
For information about Chart Regions, refer to Chart Window and Regions.

When this is set to a Chart Region other than 1, then you will need to move any studies which are on the same 
chart which use a different scale, to a different Chart Region that you have set the main price graph to.

When setting the main price graph to a Chart Region other than 1, Chart Trading functionality will only work 
properly with version 1458 or higher.

Region Data Lines (List) (Chart >> Chart Settings >> Regions >> Region Data Line menu)

[Link] - [Top]
This section allows you to choose how the data line for a region is displayed. The default setting is Visible, which 
will show the data line, and make sure that it does not overlap with any graphs in that region. The Hidden option 
will cause the data line to not be shown at all. The Overlapped option will set the data line to overlap the graphs 
that are contained in that region. It will not allow you to change the information that is displayed in the data lines.

Market Depth

[Link] - [Top]
Maximum Market Depth Data Days to Load (Chart >> Chart Settings >> Market Depth 
menu)

[Link] - [Top]
By default, historical market depth data is only loaded for the last 10 days of data in an Intraday chart if there is 
historical market depth data available for those days. 

To adjust this, change the Market Depth setting to what you require. 

This setting primarily applies to the Market Depth Historical Graph study. 

The number of market depth days to load, cannot be larger than the number of Days to Load in the chart. The 
additional days of market depth data will not get loaded in the chart in this case. 
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Use Large Number Display Formatting for Market Depth Window (Chart >> Chart Settings 
>> Market Depth menu)

[Link] - [Top]
When this setting is enabled, the Bid Quantity and the Ask Quantity displayed in the Market Depth Window will 
be truncated and display a suffix denoting the multiplier when the value is greater than or equal to 10,000. For 
example, 10000 would be displayed as "10.0K".

Otherwise, the Bid Quantity and Ask Quantity are displayed as full integer numbers.

Maximum Market Depth Levels (Chart >> Chart Settings >> Market Depth menu)

[Link] - [Top]
The Maximum Market Depth Levels controls how many Market Depth levels are displayed in the Chart DOM 
Bid and Ask Size columns, the Market Depth Window, and the DOM Graph. If this is set to 0, then the maximum 
number of depth levels available will be displayed.

Changes to this setting does not affect the Position in Queue calculations. 

To add the Bid and Ask Size columns to the Chart/Trade DOM, refer to Customize Trade/Chart DOM Columns 
and Descriptions.

This setting only applies to the chart or Trading DOM from which this was selected. To change Maximum 
Market Depth Levels for a Trading DOM, select Chart >> Chart Settings >> Market Depth from the Trading 
DOM window itself.

Keep in mind, that unless market depth data is available for the symbol of the chart and from the Data or Trading 
service you are using, no matter what this setting is set to, you will only see 1 or 0 levels of Bid and Ask Sizes/
Quantities when no market depth data is available.

There is also the Max Depth Levels setting in the Global Settings >> Sierra Chart Server Settings which is used 
by the Sierra Chart Exchange Data Feeds to control the number of levels of market depth subscribed to from the 
data server. The setting needs to be set to 0, or equal to or greater than the Maximum Market Depth Levels 
setting in the Chart Settings for this Chart Setting to work properly. Reconnect to the data feed after changing this 
setting.

Number of Levels for Bid/Ask Depth Calculations (Chart >> Chart Settings >> Market 
Depth menu)

[Link] - [Top]
The Number of Levels for Bid/Ask Depth Calculations setting controls the number of market depth levels used 
in the calculations for the Bid and Ask Depth Bars study. 

The number of levels used in the calculation is in no way affected by the Maximum Market Depth Levels setting. 

However, the Max Depth Levels setting in the Global Settings >> Sierra Chart Server Settings >> General 
needs to be set to 0, or equal to or greater than the Number of Levels for Bid/Ask Depth Calculations setting.

Market Depth Combine Increment in Ticks (Chart >> Chart Settings >> Market Depth 
menu)

[Link] - [Top]
This setting specifies the number of price ticks to combine market depth price levels and their quantities into in 
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order to consolidate levels into a larger increment. 

For example, if this is set to 2, then the number of market depth levels displayed will be combined into increments 
2 * the chart Tick Size. And the Market Depth increment will be every two ticks instead of every tick.

The default for this is 0 meaning there is no combining of market depth data. Set this to 0 for the best performance. 
There is more processing involved when market depth levels are combined. If this is set to 1, then the combining 
increment will be 1 * the chart Tick Size. 

You can increase the chart Tick Size to a larger value and then set Market Depth Combine Increment in Ticks 
to 1 to combine the market depth quantities at the prices, into the specified Tick Size. 

Number of Decimal Places for Market Depth Quantities (Chart >> Chart Settings >> 
Market Depth menu)

[Link] - [Top]
The setting specifies the number of decimal places to the right of the decimal point to display for the quantity 
numbers on the Chart >> Market Depth Window. 

The default is 0, which means the number of decimal places displayed, if any, will be automatically managed. The 
usual cases to set a nonzero value would be in the case of crypto currencies where there can be fractional market 
depth values.

Chart DOM/DOM Graph: Only Display Market Depth Above/Equal Quantity (Chart >> 
Chart Settings >> Market Depth menu)

[Link] - [Top]
When this setting is set to 0, it is disabled.

This setting specifies, the minimum market depth quantity to display on the Chart DOM and also the DOM Graph. 
Market depth quantities, that are above or equal to this setting will be displayed. Market depth quantities lower 
than this setting will not be displayed. 

Apply Combine Increment in Ticks to Recent Bid/Ask Volume Columns (Chart >> Chart 
Settings >> Market Depth menu)

[Link] - [Top]
When this setting is set to Yes then the Market Depth Combine Increment in Ticks will be applied to the Recent 
Bid and Recent Ask columns. Otherwise, the Recent Bid and Recent Ask columns will display the data in the 
native resolution.

Draw DOM Graph On Chart (Chart >> Chart Settings >> Market Depth >> DOM Graph 
menu)

[Link] - [Top]
For complete information about the DOM Graph and all of the related settings, refer to Draw DOM Graph on 
Chart documentation.

Show Volume Numbers (Chart >> Chart Settings >> Market Depth >> DOM Graph menu)

[Link] - [Top]
This setting relates to the Draw DOM Graph on Chartfunctionality. When this is enabled, then the actual Quantity/
Volume numbers are displayed for each price level on the DOM Graph.

Only Bid/Ask Levels with Greatest Volume (Chart >> Chart Settings >> Market Depth >> 
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DOM Graph menu)

[Link] - [Top]

Only Single Level with Greatest Volume (Chart >> Chart Settings >> Market Depth >> 
DOM Graph menu)

[Link] - [Top]

Show Volume Totals and Percentages (Chart >> Chart Settings >> Market Depth >> DOM 
Graph menu)

[Link] - [Top]

Show Spread (Read Only) (Chart >> Chart Settings >> Market Depth >> DOM Graph 
menu)

[Link] - [Top]

Show Bid/Ask Prices (Chart >> Chart Settings >> Market Depth >> DOM Graph menu)

[Link] - [Top]

Width in Bars (Chart >> Chart Settings >> Market Depth >> DOM Graph menu)

[Link] - [Top]

Chart Drawings

[Link] - [Top]
Draw Highlight Drawings Underneath Main Graph and Studies (Chart >> Chart Settings >> 
Chart Drawings menu)

[Link] - [Top]
When this option is enabled, all highlight chart drawings (Rectangle Highlight, Extending Rectangle Highlight, and 
Ellipse Highlight) will be drawn underneath the main price graph and all studies. Otherwise, they will be drawn on 
top of the main price graph and all studies.

Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies (Chart >> Chart 
Settings >> Chart Drawings menu)

[Link] - [Top]
When this option is enabled, all non-highlight chart drawings (Lines, Rays, Extended Lines, Retracements, 
Extensions...) will be drawn underneath the main price graph and all studies. Otherwise, they will be drawn on top 
of the main price graph and all studies.

Draw Advanced Custom Study Drawings Above Other Drawings (Chart >> Chart Settings 



>> Chart Drawings menu)

[Link] - [Top]
When this option is enabled, Chart Drawings added by Advanced Custom Studies will be displayed above other 
Chart Drawings not added by Advanced Custom Studies.

For further information, refer to Using Drawing Tools from an Advanced Custom Study.

Adjust Tool Values to Tick Size (Chart >> Chart Settings >> Chart Drawing menu)

[Link] - [Top]
When this option is enabled, it will cause the anchor point values (locations where you clicked on the chart) of 
Chart Drawings drawn when using Drawing Tools to be rounded to the nearest tick.

This will cause the Chart Drawings as you are drawing them with a Drawing Tool to actually move from tick to 
tick.

For example, if the Tick Size Chart Setting is set to .25, then a Line anchor point will move in increments in steps 
of .25. The same with the Chart Values tool and other Drawing Tools.

In order for this to work correctly, be certain that the Tick Size setting on the Chart Settings window is set 
correctly. Otherwise, this feature cannot work properly.

Disable/Uncheck this option if you want Drawing Tools to work smoothly and move pixel to pixel on the chart 
instead.

When a chart has the option Invert Prices selected, then this option is ignored and drawings and the Chart Values 
tool will act as if this option is unset.

Copy Chart Drawings from Chart #'s (Chart >> Chart Settings >> Chart Drawings menu)

[Link] - [Top]
To access the Copy Chart Drawings from Chart #'s setting, select Chart >> Chart Settings >> Chart 
Drawings from the menu. To copy Chart Drawings (drawings created with Chart Drawing Tools) from one or 
more charts to the chart that the Chart Settings window is opened for, enter the Chart Number(s) of the chart or 
charts you wish to copy the drawings from in the Copy Chart Drawings from Chart #'s box. 

If there are multiple chart numbers, separate them with a ',' (comma). Example: 4. For multiple charts use: 1, 2, 3.

Each chart has a number that is shown after the # sign on its title bar, or the Region Data Line at the top of the 
chart. This is the chart number you need to specify without the #. After you draw a Chart Drawing on a source 
chart, it will instantly appear on the destination chart. Chart Drawings are drawings that are created with any of the 
drawing tools on the Tools menu.

Copying Chart Drawings from Other Chartbooks: It is supported to copy chart drawings across charts from 
different open Chartbooks. It is necessary for the Chartbooks containing the charts which contain the Chart 
Drawings which are being copied, to be open. 

To copy Chart drawings from another Chartbook, you need to specify the Chartbook name with the chart number 
in the Copy Chart Drawings from Chart #'s box. The general format is: [chartbook name]:[chart number]. 
Example: Chartbook1:4, Chartbook1:2. There can be multiple Chartbooks with a Chart Number specified, each 
separated by a comma.

It is not supported to copy Chart Drawings from another running instance of Sierra Chart. 

When you erase a drawing from a source chart, it will be removed from the chart where it has been copied to.
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Chart Drawings that are copied to another chart from a source chart can be interacted with. They can be adjusted, 
moved, erased and have other changes made to them like any other Chart Drawing. If you want to prevent this, 
then uncheck the option Chart Drawings >> Allow Modification of Chart Drawings From Other Charts in 
Chart Settings. 

Show Chart Drawings For Different Symbols: When you are copying chart drawing from a chart with a different 
symbol, then you must also enable the Show Chart Drawings For Different Symbols option. If a symbol is 
different, the prices between the two charts need to be similar. For example, you cannot copy drawings from a 
chart that has values in the 10's to a chart with values in the 100's. The drawings will not appear. Typically the 
reason for different symbols is in the case of different contract months for the same underlying futures market.

For an understanding of how the chart drawing anchor point Date-Times are mapped from one chart to another, 
refer to How Chart Drawings Are Mapped Between Bars with Different Starting Date Times.

To limit the types or numbers of drawings being copied, then it is recommended that to use a specific chart that has 
only the specific drawings that you wish to copy to another chart. Specify that chart number in the Copy Chart 
Drawings from Chart Numbers box.

Chart Drawing Alerts: When a Chart Drawing is copied to another chart using this feature, the Alert settings are 
ignored and the Alert condition is not evaluated on the copied drawing.

Replays: During a Chart Replay, it is fully supported to copy Chart Drawings drawn on a chart that is replaying 
and it will be copied to other replaying charts that are copying drawings from the source chart where the drawing 
was drawn on.

What to Do If Chart Drawings Do Not Copy

[Link] - [Top]
When you are copying Chart Drawings from one chart (source chart) to another chart (destination chart) with the 
Copy Chart Drawings from Chart Numbers feature and they do not appear on the destination chart, there can be 
different reasons for this. Refer to the possible reasons below.

Make sure you have specified the Chart Numbers and Chartbooks (optional) properly. For the format, refer to Copy 
Chart Drawings from Chart #'s. 

On the destination chart make sure that Chart >> Hide Chart Drawings from Other Charts is unchecked/disabled. 

The Symbol could be different between the source chart and the destination chart. To resolve this issue you need to 
enable the Show Chart Drawings For Different Symbols on the destination chart, the chart where the drawings are 
copied to.

You also need to consider that the Symbols may be the same between the source chart and the destination chart, 
however the source chart contains Chart Drawings that were originally for a different Symbol and in the source 
chart you already have Show Chart Drawings For Different Symbols enabled. This could be an issue when you 
are working with different futures contract months. 

You can check what symbol a Chart Drawing is for through the Manage Chart Drawings Window. And you can 
convert symbols with the Update Chart Drawings to Current Symbol command.

It is also important to understand how Chart Drawings are mapped from one chart to another. Refer to How Chart 
Drawings Are Mapped Between Bars with Different Starting Date-Times. Part of the issue could be that the 
destination chart does not contain the same Date-Time range as the source chart. 

It is not possible to copy Chart Drawings on a particular source chart which were copied from another source chart. 
It is only possible to copy Chart Drawings from a particular chart that were drawn on that specific chart. To see 
what chart drawings are drawn on a specific source chart, go to that source chart and select Tools >> Manage 
Chart Drawings Window. You will not see listed in that window, Chart Drawings copied from another chart to 
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that particular chart you are looking at the Manage Chart Drawings window for. 

The chart background color on the destination chart, could be the same or a similar color to the Chart Drawing 
color preventing the drawing from being visible on the destination chart. You can control the background color of 
the chart through the Graphics Settings window.

A Chart Drawing will not be copied from a source chart to a destination chart, if on the source chart the drawing 
has the option Allow Copy to Other Charts disabled on the right click Chart Drawing menu. To add this 
command, refer to Chart Drawing Shortcut Menu.

Chart Drawings Not Visible in Destination Chart from Smaller Time Frame Per Bar Source Chart

[Link] - [Top]
As is explained in the How Chart Drawings Are Mapped Between Bars with Different Starting Date Times section, 
anchor points for a Chart Drawing from a source chart are mapped to the corresponding destination chart bars.

When a Chart Drawing on a smaller time frame per bar chart does not span a sufficient number of bars, the anchor 
points for the drawing may map to the same bar in a higher timeframe per bar chart. The effect of this is that the 
drawing does not appear. This can especially be a problem with extending drawings where you rely upon the 
extending functionality to carry the drawing forward and you draw the drawing across a small number of bars. On 
the destination chart the drawing may not even appear. 

The solution in this case is to draw the Chart Drawing across as many bars as you can in the source chart, in order 
to ensure that it appears in the destination chart.

Excluding Specific Chart Drawings from Being Copied

[Link] - [Top]
It is supported to exclude specific Chart Drawings from being copied with the Copy Chart Drawings from Chart 
Numbers feature. To do this, add the command Allow Copy to Other Charts, to the Chart Drawing Shortcut 
Menu.

Hide / Disable User Drawn Chart Drawings from Other Charts (Chart >> Chart Settings >> 
Chart Drawings menu)

[Link] - [Top]

Show Chart Drawings For Different Symbols (Chart >> Chart Settings >> Chart Drawings 
menu)

[Link] - [Top]
If this option is enabled, then Chart Drawings drawn on the chart for a different symbol that was used on the chart 
at that time of the drawing, will be visible for the current symbol of the chart.

For example, if you drew a Line on the chart which was set to the September futures contract and then change the 
symbol to the December contract, you will see the line drawn for the September contract symbol.

Another method by which you can display Chart Drawings drawn for a different futures contract month, after 
changing the symbol of the chart to a new futures contract month, is to select Chart >> Update Chart Drawings 
to Current Symbol. This only works with recognized futures contract symbols.

This setting has no effect for manually drawn Volume Profiles using the Draw Volume Profile tool. In all cases 
those will be displayed on a chart no matter the state of this setting. 
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Show Hidden Drawings (Chart >> Chart Settings >> Chart Drawings menu)

[Link] - [Top]
This option only applies to chart Drawings which have been copied to the chart with the Copy Chart Drawings 
from Chart #'s setting.

When Show Hidden Drawings is enabled, and the Chart Drawings on the source chart have been hidden with 
Chart >> Hide Chart Drawings they will still be displayed on the destination chart. 

When Show Hidden Drawings is disabled, and the Chart Drawings on the source chart have been hidden with 
Chart >> Hide Chart Drawings they will not be displayed on the destination chart. 

Show Hidden Drawings has no effect if an individual Chart Drawing has been hidden on a source chart using the 
Hide Drawing command on the Chart Drawing shortcut menu for an individual Chart Drawing. In this case, the 
drawing will never be displayed on destination charts regardless of how Show Hidden Drawings is set. 

Allow Modification of Chart Drawings from Other Charts (Chart >> Chart Settings >> 
Chart Drawing menu)

[Link] - [Top]
When Chart Drawings are copied to a chart from other charts through the Copy Chart Drawings from Chart #'s 
setting, then when Allow Modification of Chart Drawings from Other Charts is enabled, those copied Chart 
Drawings can be modified on the chart they are copied to just like any other Chart Drawing. They can be moved, 
erased or other modifications can be made to them.

To prevent these modifications from being allowed, disable Allow Modification of Chart Drawings from Other 
Charts.

Value Increment per Bar in Ticks (Price Unit per Bar in Ticks) (Chart >> Chart Settings >> 
Chart Drawing menu)

[Link] - [Top]
This setting is used for some of the Chart Drawing tools for angle calculations.

This value is in ticks and represents the vertical axis value for every one unit of time (horizontal axis) which is 
equivalent to one bar in the chart. One unit of time (run) and unit of price (rise) will draw a 45 degree line.

For example, if this is set to 2 and the Tick Size for the symbol of the chart is .25, then this will result in a value 
of .5 which means that a unit of price is .5 for every unit of time.

For additional information, refer to Drawing a Line with a Specific Angle or Slope.

Chart Data

[Link] - [Top]
Split Data Records (applies to Number of Trades, Volume and Range charts) (Chart >> 
Chart Settings >> Chart Data >> Chart Data menu)

[Link] - [Top]
When this option is enabled, data records from the Intraday chart data file are split, if necessary, to create 100% 
constant Number of Trades, Volume, Range, Reversal chart bars. If you require these types of bars to be based 
precisely on your settings, then be sure the Split Data Records option is enabled.

This option is always considered to be enabled in the case of Renko chart bars even if it is not enabled. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1a/indexb844.html?page=doc/Tools.html#Angle
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1a/index2885.html?page=doc/RenkoCharts.html


If the data records in the Intraday chart data file are 1 Tick each, this is when the Global Settings >> Data/Trade 
Service Settings >> Intraday Data Storage Time Unit setting is set to 1 Tick, then splitting does not occur 
unless the chart is set to use Volume bars. The reason for this in the case of Volume bars, is because a single 1 Tick 
data record can have a volume more than 1, so splitting may be necessary to distribute the volume across more than 
one chart bar.

In the case of Number of Trades and Volume chart bars, if a data record has a timeframe greater than 1 Tick, then 
the Open, High, Low, Close of the data record is not split. Only the Volume and Number of Trades fields are split 
and distributed among the bars to match the setting. 

What this means is that if the High of the Intraday data record is 105 and the Low is 100, and it is split 5 times, 
then you would see 5 bars in the chart with that range even if the bar setting is 1 trade. Therefore, with these types 
of charts, you always want to ensure the Intraday chart data records are of the shortest timeframe possible. This is 
discussed in more detail in help topic 47.

In the case of Range bar charts, the OHLC, Volume and Number of Trades of the data records are split to create 
bars that match the Range bar setting.

Splitting of a data record does not occur on the last record in the Intraday data file because there is no way to know 
whether it is complete or not. What this means is that if the Intraday chart data file does not contain 1 Tick data or 
the chart bars are Volume bars, then the very last bar in the chart can exceed the Number of Trades, Volume, 
Range, Reversal setting.

Allow Real-Time Updating of Historical Chart (Chart >> Chart Settings >> Chart Data >> 
Chart Data menu)

[Link] - [Top]
This setting only applies to Historical charts and not Intraday charts. This option is enabled by default. When 
Allow Real-Time Updating of Historical Chart is enabled, then the last bar in a Historical chart will be updated 
with the latest High, Low, Close values from the real-time data feed. You need to be connected to the real-time 
data feed for this to occur.

Set this setting to No to prevent the last bar in the Historical Daily chart from being updated from current quote 
data from the data feed. This is useful if you want to see the official settlement price in a Historical Daily chart, for 
the current day without having to wait until the next day. 

Allow Zero Values (Chart >> Chart Settings >> Chart Data >> Chart Data menu)

[Link] - [Top]
This option only applies to Intraday charts.

When Allow Zero values is enabled, then Open, High, Low, Close values of the Intraday chart data records with a 
value of 0 are drawn on the chart. They will not be when this option is disabled.

This option is useful with spread symbols which can have values of zero.

Disable Data File Updating (Disable Historical Data Download) (Chart >> Chart Settings >> 
Chart Data >> Chart Data menu)

[Link] - [Top]
This setting applies to both Historical and Intraday charts.

When this setting is enabled, it disables the downloading of historical data to the symbol data file and it also 
prevents real-time data from being subscribed to for the symbol.

However, any other chart which does not have this setting enabled for the same symbol, will cause historical data 
to be downloaded to the symbol data file and real-time data will be subscribed. Therefore, this setting must be 
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enabled for all charts for the same symbol and Chart Data Type (Historical or Intraday) for it to have any practical 
effect. Regardless of this, if it is enabled in a particular chart, that chart will still not display any Current Quote 
Data for the symbol.

In the case where the Trade and Current Quote Symbol is set and not empty, then the chart will still receive the 
Current Quote Data. 

Historical Pullback Data (Chart >> Chart Settings >> Chart Data >> Chart Data menu)

[Link] - [Top]
The Historical Pullback Data setting is used to control whether or not historical Volume at Price data is 
separately maintained since the last reset for the High and Low prices of the chart bars using the selected resetting 
method. This historical pullback data is used by the Numbers Bars study.

This pullback data, as it is called, consists of Volume, Ask Volume, Bid Volume and Number of Trades for all of 
the trades at each price level since the last reset for the High and Low of the chart bar. There is separate data since 
the last High reset and the last Low reset. From this data, the difference between Ask Volume and Bid Volume, 
among other calculations, can be calculated.

The options and descriptions are below.

• None: Historical Pullback data is not maintained.
• Reset and Accumulate on New High/Low: This includes all of the volume data from the trades at the 

point that a new bar High or Low is made, including the trade making the new extreme. On a new bar High 
or Low, the corresponding volume data since the prior High or Low is cleared. Separate High and Low 
volume data is maintained for each bar.

• Reset and Accumulate on New or Touch High/Low: This includes all of the volume data from the trades 
at the point that a new bar High or Low is made or touched by the last trade price. The trade that made a 
new High or Low or touched the High or Low is not included, only the volume data from subsequent 
trades. On a new bar High or Low or touch of the existing High or Low, the corresponding volume data 
since the prior High or Low or touch is cleared. Separate High and Low volume data is maintained for each 
bar.

Load Bid/Ask Update Only Intraday Records (Chart >> Chart Settings >> Chart Data 
menu)

[Link] - [Top]
When a symbol is using the -BID_ASK_TRADE_SYNC recording mode, then this option controls whether 
records which are recording a bid/ask update only, are loaded in the chart.

For complete information about Data Recording Modes, refer to Data Recording Modes.

The default for this option is Yes.

Set Dates To Exclude (Button) (Chart >> Chart Settings >> Chart Data >> Chart Data 
menu)

[Link] - [Top]
The Set Dates To Exclude window is for specifying one or more dates which will be excluded from the chart. The 
data for those dates will not be loaded in the chart.

This setting applies to both Intraday and Historical Daily charts.

The Date format is: YYYY-MM-DD.

In the case of Intraday charts, the data for the trading day Date will be excluded. Not necessarily the actual Date. 
The trading day Date can be different from the actual date for a particular chart bar when using reversed Session 
Times. For example, if the Start Time is set to 17:00:00 and the End Time is set to 16:59:59 , and you have 
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specified a date of 2014-01-02 to exclude, then this actual Date-Time range will be excluded: 2014-01-01 17:00:00 
through 2014-01-02 16:59:59. 

For more information, refer to Understanding Trading Day Dates Based on Session Times.

There is also an equivalent global setting which can be set through the Global Symbol Settings for the symbol or 
symbol pattern which will apply to all charts rather than setting this individually for each chart. The setting is 
DatesToExcludeFromChart and is a comma (,) separated list.

Combine Trades into Original Summary Trade (Data Feed and Exchange Specific) (Chart 
>> Chart Settings >> Chart Data >> Chart Data menu)

[Link] - [Top]
When this setting is enabled, then individual trades which are part of a larger summary trade are combined into a 
summary trade as reported by the exchange. This only works with CME Group and EUREX futures contracts.

Trades which are combined into a larger quantity summary trade are always at the same price. A summary trade 
only consists of one price.

This setting only works with the Real-Time Exchange Data Feeds Available from Sierra Chart and the Sierra Chart 
Historical Data Service. The Denali Exchange Data Feed is included among these.

Sierra Chart must be set for a tick by tick data configuration for this feature to work. 

There is a corresponding setting to perform the same functionality for the trades in the Time and Sales window. 
Refer to Combine Records on the Time and Sales Window page.

Load Empty Bars for Date Range (Chart >> Chart Settings >> Chart Data >> Chart Data 
menu)

[Link] - [Top]
When this option is enabled and the chart is set to display Historical Daily data with a range of data defined by the 
Load Data Limiting Method: Date Range >> Date Range From/To settings, then only the most recent day in the 
range of data will have a bar displayed in the chart. The other days will be present in the scale of the chart, but no 
bars will be displayed for the data.

Include Odd Lot Equity Trades (Chart >> Chart Settings >> Chart Data >> Chart Data 
menu)

[Link] - [Top]
The default for this setting is No and that is what is recommended.

This setting only is applicable to the US Equities Consolidated Tape exchange provided with the Denali 
Exchange Data Feed. And the Delayed Exchange Data Feed. 

When this setting is set to Yes, then odd lot trades (equity trades that have a number of shares less than 100) are 
included in Intraday charts. Be aware that these will cause out of range values in many cases.

A related setting is the Process Known Odd Lot Equity Trades for DTC Services global setting. 

Volume Multiplier for Time Sales (Chart >> Chart Settings >> Chart Data >> Chart Data 
menu)

[Link] - [Top]
When this setting is set to a nonzero value, then this multiplier value is multiplied by the Can volume values in the 
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Time and Sales window.

When this setting is set to 0 it has no effect.

Include Saturday Sunday Bars in Daily Chart When Create New Bar (Chart >> Chart 
Settings >> Chart Data >> Chart Data menu)

[Link] - [Top]
When a new bar is created in a Historical Daily chart, when this setting is set to Yes, then there will not be a bar 
created for Saturday or Sunday.

Save Days to Load, Intraday Bar Period, Graph Draw Type as Default (Chart >> Chart 
Settings >> Chart Data >> Chart Data menu)

[Link] - [Top]
When this option is enabled, then the Use Number of Days to Load >> Days to Load, Intraday Bar Period, 
Graph Draw Type that are currently set will be used as the default settings when you open a new chart. 

The Days to Load setting is saved individually for Historical Daily and Intraday charts. Therefore, if you enable 
this option when you have the chart data type set to Historical Chart, then the Days to Load setting you have 
saved as a default will apply only to Historical charts.

Volume at Price Multiplier for Historical/Intraday Chart (Chart >> Chart Settings >> Chart 
Data >> Volume at Price menu)

[Link] - [Top]
There is a separate Volume at Price Multiplier setting for Historical and Intraday charts. The setting for 
Historical charts applies to charts with a bar time frame of Daily and higher. The setting for Intraday charts applies 
to Intraday charts and these usually have a bar timeframe less than 1 Day.

The Volume at Price Multiplier is used for Volume at Price (VAP) data. This data is used by the Volume by 
Price study, TPO Profile Chart study, Numbers Bars study, Volume Value Area Lines study, TPO Value Area 
Lines study, and other studies which require this type of data.

When using these studies, normally Sierra Chart will maintain Volume data for each price level for each bar in the 
chart. Each price level is based upon the Tick Size setting. When this multiplier is set to 1, there will be separate 
volume data for each tick within a bar. This potentially can consume a lot of memory. If you increase the VAP 
Multiplier, then prices are grouped together, to save memory. The resolution will be lower.

For example, if VAP Multiplier is set to 2, the Tick Size is 1, then the prices 101 and 102 are grouped together, 
into the 102 price level. There will be no separate 101 price level. 

A VAP Multiplier setting of 10 would mean that the Tick Size is multiplied by 10 and prices are group together 
into this multiple. This feature is used to save memory when using Historical Daily charts where high precision is 
not necessary. 

If you use a setting of 2, then you would want to set Ticks per Volume Bar in the Volume by Price study to 2 as 
well, although this happens automatically.

Performance

[Link] - [Top]
Chart Drawing Time (Chart >> Chart Settings >> Performance menu)

[Link] - [Top]



This field displays the time to draw the chart if the chart is being drawn while the Chart Settings window is open. It 
will be drawn when connected to a real-time data feed for the symbol.

Draws Per Second (Chart >> Chart Settings >> Performance menu)

[Link] - [Top]

Calculations Per Second (Chart >> Chart Settings >> Performance menu)

[Link] - [Top]

Alert

[Link] - [Top]
Alert Condition (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
Alert Condition

In this text box you can enter an Alert Condition formula that is based on the main price graph data and studies. 
For complete documentation, refer to Alerts and Scanning.

Alert Enabled (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
When this option is enabled, then the Alert Condition Formula is enabled and will generate an alert when true. 
When this option is disabled the Alert Condition Formula cannot generate any alert.

Alert Sound (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
If you have specified an Alert Condition formula in the Alert Condition box, then use this list to select which Alert 
Sound number you want to play when the condition becomes TRUE. If you select No Alert you will not get an 
audible indication when your condition is TRUE. However, you will still get a graphical and text indication when 
the Alert Condition formula is TRUE. For more information, refer to Alert Sound Settings.

Alert Only Once Per Bar (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
Refer to Alert Options.

Reset Alert Condition on New Bar (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
Refer to Alert Options.

Evaluate On Bar Close (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
Refer to Alert Options.
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Log Evaluated Formula at Each Evaluation (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
Refer to Alert Options.

Disable Simple Alert After Trigger (Chart >> Chart Settings >> Alert menu)

[Link] - [Top]
Refer to Alert Options.

Determining References to Chart

[Link] - [Top]
A chart can be referenced by studies on other charts within the same Chartbook.

When a chart is referenced by other studies on other charts, it then acts as a source chart. When data in the source 
chart changes, other charts referencing it, are notified of the change, so they can be updated or recalculated (if 
necessary).

To determine what other charts reference a particular source chart, go to a chart and select Chart >> Chart 
Settings.

On the top of the Chart Settings window, you will see RefBy: # indicating what chart numbers reference the chart 
the Chart Settings window has been opened for.

Decimal Point Position for Main Price Graph

[Link] - [Top]
The decimal point position for the price values of the main price graph is the default position as specified from the 
data provider for the symbol.

To make sure the decimal point position in a chart is set to the default, follow the steps below:

1. Update the Symbol Settings as explained in the Update Symbol Settings section.
2. Apply the Symbol Settings to the chart as explained in the Update Chart Settings section.
3. If you want to change the decimal point position, then adjust all four of these settings in Chart >> Chart 

Settings:
◦ Symbol >> Real-Time Price Multiplier
◦ Symbol >> Historical Price Multiplier
◦ Symbol >> Price Display Format
◦ Symbol >> Tick Size

4. You need to be certain the settings in the prior step are all set correctly. It is not within the scope of Sierra 
Chart support to assist with these settings as the default settings are correct. If the default settings are not 
correct, then let Sierra Chart Support know.

*Last modified Tuesday, 26th November, 2024.

Service Terms and Refund Policy 
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Session Times

[Link] - [Top]
This section documents setting the Session Times for Intraday charts. 

To set the Session Times for a chart, go to the chart and select Chart >> Chart Settings >> Session Times. Refer 
to the image below.

It is not possible to change the Session times for Historical Daily, Weekly, Monthly, Quarterly and Yearly charts. 
For additional information about this, refer to Historical Daily Bars Session Times and Evening Session Trading. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/indexc0ca.html?page=doc/Contents.php#Charting
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index4ec1.html?page=doc/SessionTimes.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index4cf4.html?page=doc/ChartSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index3bb7.html?page=doc/helpdetails12.html#h12.1


All of the Session Times settings for a chart are relative to the global Time Zone setting you have set in Global 
Settings >> Data/Trade Service Settings or to the chart specific Time Zone setting in Chart >> Chart Settings 
>> Session Times.

The chart Session Times can either be manually set as explained here or automatically set from the Global Symbol 
Settings.

Start Time (Chart >> Chart Settings >> Session Times)

[Link] - [Top]
This setting applies only to Intraday charts. This sets the starting time of data within each day to include in the 
chart.

The time needs to be entered in 24 hour format. Example: 09:30:00. 

It is possible to reverse the times. For example, you can use a start time of 17:00:00 and an end time of 16:00:00. 
All data will be included, except for the time period from 16:00:01 to 16:59:59. When you reverse the times, the 
start time is considered to be in the prior day.

End Time (Chart >> Chart Settings >> Session Times)

[Link] - [Top]
This setting applies only to Intraday charts. This sets the end time of data within each day to include in the chart.

The time needs to be entered in 24 hour format. Data up to and including this time is used, therefore the time 
entered should be the last second in which data will be accumulated for the last bar of the session. For example: 
09:29:59.

Note: the times displayed in the Time Scale area at the bottom of the chart, the Chart Values Window or the Tool 
Values Window, are the bar's or column's starting time. 

A particular second in the End Time, like 59, always implies all milliseconds and microseconds up to .999999 
(Example 59.999999). So there is no need to specify milliseconds. Those will always be included.

Use Evening Session (optional) (Chart >> Chart Settings >> Session Times)

[Link] - [Top]
When the Use Evening Session option is enabled, you can then specify a second time range of data to include in 
the chart. This is normally going to be evening session data. 

If you want to include all 24 hours of data in the chart, then there is no need to enable this option. Just use the Start 
Time and End Time controls and set them to 00:00:00 and 23:59:59 respectively or whatever the appropriate 
session times that you require. The standard Session Times can be reversed to include a trading day that starts in 
the prior day.

If you want to include data that covers a specific period of time without interruption, then also use just the Start 
Time and End Time controls only. An example of this would be just showing the day session only or showing the 
day session and the evening session without any interruption or only one period of time excluded.

Here is an example for using the Evening Session times: If a market has a day session from 09:30:00 to 16:14:59 
and an evening session from 16:30:00 to 09:29:59 the next day, then these day session times would be entered in 
the Start Time and End Time boxes and these evening session times would be entered into the Evening Start and 
Evening End boxes. 

The Chart >> Use Evening/Full Session command on the main menu enables and disables the Use Evening 
Session option.

There is a shortcut key combination that can be used to enable and disable the Use Evening Session option. It is 
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displayed after the Chart >> Use Evening/Full Session command. It can be changed through Global Settings >> 
Customize Keyboard Shortcuts.

There is a Control Bar button to enable and disable the Use Evening Session option as well.

Evening Start Time (Chart >> Chart Settings >> Session Times)

[Link] - [Top]
This setting applies only to Intraday charts. Sets the Evening Session Start Time of data to include in the chart.

The time needs to be entered in 24 hour format. Example: 16:30:00. 

The format is Hours:Minutes:Seconds.

When using the Evening Session times, it is the Evening Start Time which is considered the start of the trading 
day rather than the standard Start Time setting. However, the standard Start Time and End Time are still used to 
control what time range of data is included in the chart in addition to the Evening Start Time and Evening End 
Time.

Evening End Time (Chart >> Chart Settings >> Session Times)

[Link] - [Top]
This setting only applies to Intraday charts. Sets the evening session End Time of data to include on the chart. Data 
up to and including this time is used.

This time can either be greater or less than the Evening Start time. If it is greater, then it is the ending time of data 
to include for the very same day. If it is less, then it is the ending time of data to include from the next day of data.

The time needs to be entered in 24 hour format. Data up to and including this time is used, therefore the time 
entered should be the last second in which data will be accumulated for the last bar of the session. For example: 
09:29:59.

The format is Hours:Minutes:Seconds.

A particular second in the End Time, like 59, always implies all milliseconds and microseconds up to .999999 
(Example 59.999999). So there is no need to specify milliseconds. Those will always be included.

Why Reverse Session Times?

[Link] - [Top]
The reason for reversing the Session Times (where the Start Time has a time setting which is greater than the End 
Time) is so that trading day begins in the prior day. 

This can be useful when creating chart bars like 24-hour bars that start in the prior day.

If you were to set the period per bar to 1 Day, then the starting time of the chart bars will begin at the Evening 
Start time if Use Evening Session is enabled, or the Start Time if not using the evening session times. The bars 
will begin in the prior day and run all the way up to and include the day session End Time into the next day.

Another reason for reversing Session Times is so that studies which depend on Session Times, start their 
calculations in the prior day and go through into the next day and finish with the end of the day session (End 
Time).

For additional information, refer to Understanding Trading Day Dates Based on Session Times. 

Starting Trading Day in Prior Day

[Link] - [Top]
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To set the Session Times of the trading day to begin in the prior day, it is necessary to reverse the Session times. 
Refer to Why Reverse Session Times.

Even when using reversed Session Times, the timescale at the bottom of a chart will always show the true Date-
Time of each bar and the true Day of Week for that chart bar.

It is important to understand that when using long-duration timeframe chart bars in an Intraday chart, like 1 Day, 
and when there are reversed Session Times, then the start of each chart bar will be in the prior day. For example, if 
the Start Time is 18:00:00 and the End Time is 17:59:59, then each chart bar will begin at 18:00:00 in the prior 
day. However, the trading day date of those chart bars will be in the next day. 

Why Use Evening Session Times?

[Link] - [Top]
The following are the reasons why you would want to use a separate Evening Start and Evening End times for 
the evening session.

For example, how is it different than using just the regular Start Time and End Time boxes set to 09:30:00 and 
09:29:59 respectively? 

Studies like the Volume by Price and TPO Profile Chart studies can use the separate session times to create two 
separate profiles during a 24-hour period of time.

You are able to quickly switch the evening session data in and out of the chart. In other words, you can quickly 
switch from regular trading hours to the full 24 hours of trading. Refer to Quick Switching between the Full 
Session and Day Session.

The chart can be set to skip over 2 separate continuous periods of time where there is no trading to filter out data 
that should not be displayed on the chart.

Why Enabling or Disabling Use Evening Session Does Not Affect Chart Bars

[Link] - [Top]
If you enable the Use Evening Session option, apply it to the chart, and then disable the Use Evening Session 
option and the displayed chart bars do not change in any way on the chart, then this indicates the following 
possibilities:

The Start Time and End Time already are covering the Evening Start to Evening End time range. Check these 
to make sure they are set correctly.

The time range that Evening Start and Evening End span is a time range where there is no data available in the 
chart data file. If this is not correct, you may want to re-download the data in the chart with Edit >> Delete All 
Data and Download.

Another possibility is that the Time Zone in Sierra Chart is not set correctly relative to the Session Times you are 
using. Refer to Time Zone. 

Quick Switching between the Full Session and Day Session

[Link] - [Top]
To quickly switch from the Full Session and the Day Session you first need to setup Evening Session times using 
the controls explained in the Use Evening Session section.

To perform the switch, select Chart >> Use Evening/Full Session on the menu. 

With your keyboard you can use a shortcut key combination. The particular shortcut key combination is displayed 
after the Chart >> Use Evening/Full Session menu command. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index219e.html?page=doc/TimeZone.html


On the Control Bar there is a corresponding button available. Select Global Settings >> Customize Control Bar 
to add it.

Time Range of Session Times

[Link] - [Top]
It needs to be understood that the Time Range of the Start and End session times is inclusive of the very last 
second of the End Time. For example, the time range from 08:00:00 to 10:00:00 is two hours and 1 second. The 
time range for 08:00:00 to 09:59:59 is two hours exactly. Keep this in mind when setting the times.

Always Allowing Session Times to be Set

[Link] - [Top]
Session Times can only be set for Intraday Charts.

If you always want to be able to set the Session Times for a particular chart, then set the Chart Data Type setting to 
Intraday Chart Only.

Load Weekend Data Setting (Chart >> Chart Settings >> Session 
Times)

[Link] - [Top]
The Load Weekend Data Setting consists of four options. They are documented below.

A weekend day is considered Saturday or Sunday. 

However, for any particular time on a Saturday or Sunday where that time is associated with Friday's or Monday's 
trading will not be considered part of the weekend. This occurs when the Session Times are reversed. For example, 
in the case when the Session Times are reversed and the Start Time is 17:00:00 and the End Time is 16:59:59, then 
the beginning of the trading day is in the prior day. Therefore, trading at 17:000:00 on Sunday is considered part of 
the Monday trading day data, and that data will be included in the chart even when Do Not Load Weekend Data 
is selected.

When Session Times are not reversed, then any time from 00:00:00 to 23:59:59 on Saturday or Sunday is 
considered a weekend. 

All Session Times are relative to the Time Zone setting.

All of the above is very important to understand.

Do Not Load Weekend Data

[Link] - [Top]
Saturday and Sunday data is not loaded into the chart. However, the above rules apply when Session Times are 
reversed. This also applies to real-time chart updating. Therefore, when using this setting Sunday night trading is 
blocked from the chart unless the Session Times are reversed.

Load All Weekend Data

[Link] - [Top]
Saturday and Sunday data is loaded into the chart.

Load Saturday Data

[Link] - [Top]
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Only Saturday data is loaded into the chart and not Sunday.

Load Sunday Data

[Link] - [Top]
Only Sunday data is loaded into the chart and not Saturday.

Automatically Setting Session Times

[Link] - [Top]
The chart Session Times can either be manually set as explained in the Session Times section, or you can define 
Session Times for a particular symbol or symbol pattern through the Global Symbol Settings.

Therefore, whenever you open a chart for that symbol or the symbol matches the symbol pattern, the Session 
Times will be automatically set as you have specified. 

The Session Times will also be applied to an Intraday chart from the Global Symbol Settings when you change the 
symbol of the chart or it is changed automatically from a symbol rollover, if Global Settings >> Symbol Settings 
>> Apply Intraday Session Times to Intraday Chart is checked. Or if Chart >> Chart Settings >> Session 
Times >> Apply Intraday Session Times to Intraday Chart is set to Yes. 

If you do not want this to occur, then refer to Setting of Intraday Chart Session Times for instructions to disable 
this.

Follow the instructions below to set the preset Session Times from the Global Symbol Settings for the symbol of 
the current chart: 

1. Set Chart >> Chart Settings >> Session Times >> Apply Intraday Session Times to Intraday Chart to 
Yes. 

2. In the Chart >> Chart Settings window press the Symbol >> Global Symbol Settings >> Apply Global 
Symbol Settings button. 

3. Press OK. 

Creating Daily Bars with Custom Session Times

[Link] - [Top]
To create Daily bars that have a specific Start and End time that you require, then follow the instructions below. 
Intraday chart data is required and these charts will also include Bid Volume and Ask Volume per bar as well.

1. Open an Intraday chart by selecting File >> Find Symbol >> [select symbol] >> Open Intraday Chart. 
2. Select Chart >> Chart Settings. 
3. Set the Chart Data Type to Intraday Chart Only. This control is located just above the Intraday Chart 

Bar Period frame.
4. Set the Intraday Chart Bar Period >> Bar Period Type to Days-Minutes-Seconds. 
5. Set the control under Days-Minutes-Seconds to 1-0-0. This will set the chart bars to 1 day per bar. For 

weekly bars, refer to Day Session Only Weekly Chart Bars.
6. Set the Start Time and the End Time controls in this window to what you require. For more information, 

refer to Session Times. 
7. Press OK to close the Chart Settings window. 

Understanding Hours, Minutes, Seconds Places

[Link] - [Top]
When entering the Start Time, End Time, Evening Start, Evening End Session Times, the format is Hours: 
Minutes: Seconds. Refer to the image below

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index4404.html?page=doc/GlobalSymbolSettings.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index4404.html?page=doc/GlobalSymbolSettings.php#SettingIntradaySessionTimes


The Session Times are always relative to the time zone setting in Sierra Chart or to the chart specific time zone 
setting if you have set a time zone within the chart to override the global time zone. For complete documentation 
on setting the time zone, refer to Time Zone.

A possible mistake that may be made is that the hours is specified in the minutes field and the minutes is specified 
in the seconds field. Check for this kind of mistake if you have a problem with your session times. Refer to the 
image below. 

 

Bar Starting Times

[Link] - [Top]
The starting time for each bar in a chart can be determined with the Chart Values tool. When using the Chart 
Values tool, you will see the bar starting time in the Window >> Tool Values Window. Therefore, the displayed 
time for each chart bar is its starting time.

The Time Scale at the bottom of the chart shows the starting times for the particular chart column/bar that the 
Date-Time is for. For additional information, refer to Time Scale. 

In the case of Intraday chart bars which are based upon a fixed amount of time, for example 5 minutes, the starting 
time of the bar is aligned to the Session Times >> Start Time in Chart >> Chart Settings. 

If Session Times >> Use Evening Session is enabled, then Session Times >> Evening Start Time is the start 
time which is used for bar starting time alignment.

However, when Session Times >> Use Evening Session is enabled and when Session Times >> New Bar at 
Session Start is enabled, then for the chart bars which are within the Session Times >> Start Time to Session 
Times >> End Time time range, those bars will have their starting time be aligned to the Session Times >> Start 
Time instead. Although this will not be the case, when the Chart Setting Include Columns with No Data is enabled. 
In this case, the bar starting time will still be aligned to the Session Times >> Evening Start Time.

For example, if the Session Times >> Start Time is 09:35:00, and the chart bars are 10 minutes each, then the first 
bar would start at 09:35:00 and the next bar would start at 09:45:00, and so on. By default, if there is no trading for 
a particular period of time, then there will not be any chart bar at that time. This behavior can be changed with 
Include Columns with No Data.

For example, if the Session Times >> Start Time is 09:30:00, a 60 minute chart bar for the trading day will start at 
09:30:00 and end at 10:29:59 and the next bar will start at 10:30:00.

In the case of Intraday chart bars which are not based upon a fixed amount of time, for example Range Bars, the 
time shown for a bar is its starting time and they are not aligned to the Session Times >> Start Time. The starting 
time of the bar will be the time of the first trade of the bar. 

In the case of Intraday charts, the displayed starting Date-Time will be the starting time of the bar and this can be 
in the prior day in the case of bars with a time length of 1 day per bar or higher, if the trading day starts in the prior 
day. For more information, refer to Why Reverse Session Times. 

For additional information about this subject, refer to Time Scale.

At the top of the chart in the Region Data Line, the Time field displays the last trade time of the chart bar.
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Starting Time Does Not Represent Actual Start Time of Data Within Chart Bar

[Link] - [Top]
As explained in the Bar Starting Times section above, the starting time for a chart bar indicates the chart bar 
starting time. 

However, that is not necessarily the exact Date-Time of the first trade or other data contained within that chart bar. 
The first trade can be seconds, minutes or even hours later.

For example, in the case when Intraday chart bars have a timeframe of 1 Day each, the starting Date-Time for a 
chart bar could be hours earlier than the very first trade within that chart bar. 

Start and End Times Relative to Time Zone Setting

[Link] - [Top]
When setting the Start Time and End Time session time settings as explained below, these are relative to the 
Time Zone setting in Sierra Chart.

To Chart Only the Day Session in an Intraday Chart

[Link] - [Top]
Select Chart >> Chart Settings on the menu. Set the Start Time and End Time to cover the day session only. 
Press OK. See the Session Times section on the Chart Settings documentation page for more information on these 
settings.

Day Session Only Daily Chart Bars

[Link] - [Top]
Typically Historical Daily charts, opened with File >> Find Symbol >> Open Historical Chart, provide 
Historical Daily bar data which covers the full 24 hours of trading for a symbol.

This is the function of the Data or Trading service you are using Sierra Chart with. The time period of the 
Historical Daily bar data, cannot be changed. In the case of the Sierra Chart Historical Data Service, the data for 
a Daily bar is for 24 hours of trading. This data comes from the exchange. 

However, if you want to have the Historical Daily chart bars display only the Day trading session, then follow 
these instructions. Intraday chart data is required and these charts will also include Bid Volume and Ask Volume 
per bar as well.

1. Open an Intraday chart for the same symbol with File >> Find Symbol >> [select symbol] >> Open 
Intraday Chart.

2. Select Chart >> Chart Settings on the menu.
3. Set the Days - Mins - Secs setting for the Intraday chart to 1-0-0 (1 Day) to create Daily bars.
4. Set the Start Time and End Time to cover the Day Session only.
5. Make sure Use Evening Session is unchecked. 
6. Refer to Session Times for more information on these settings.
7. Set the list box for the Chart Data Type to Intraday Chart Only (above the Intraday Chart Bar Period 

frame).
8. Press OK to close the Chart Settings window.

Day Session Only Weekly Chart Bars

[Link] - [Top]
To create chart bars that are a timeframe of 1 Week each, start on Sunday or Monday if there is no Sunday trading, 
and only consist of data from the Day trading session, then follow these instructions:

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index219e.html?page=doc/TimeZone.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/21/index4ec1.html?page=doc/SessionTimes.php


1. Open an Intraday chart for the same symbol with File >> Find Symbol >> [select symbol] >> Open 
Intraday Chart.

2. Select Chart >> Chart Settings on the menu.
3. Set the Days - Mins - Secs setting for the Intraday chart to 7-0-0 (1 Week) to create Weekly bars.
4. Set the Start Time and End Time to cover the Day session only.
5. Make sure Use Evening Session is unchecked. 
6. Refer to Session Times for more information about the Session Times settings.
7. Set the list box for the Chart Data Type to Intraday Chart Only (above the Intraday Bar Period frame).
8. Enable Use Date Range the option. In the Use Date Range frame, set the From date to a Sunday in the 

past where you want the chart to begin at. The To date box needs to be blank. 
9. Press OK to close the Chart Settings window.

Day Session Only Monthly Chart Bars

[Link] - [Top]
To create chart bars that are a timeframe of 1 Month each, from the 1st day of the month to the last day of the 
month, then follow these instructions:

1. Open an Intraday chart for the same symbol with File >> Find Symbol >> [select symbol] >> Open 
Intraday Chart.

2. Select Chart >> Chart Settings on the menu.
3. Set the Bar Period Type setting for the Intraday chart to Monthly Bars.
4. Set the Start Time and End Time to cover the Day session only.
5. Make sure Use Evening Session is unchecked. 
6. Refer to Session Times for more information about the Session Times settings.
7. Set the list box for the Chart Data Type to Intraday Chart Only (above the Intraday Bar Period frame).
8. Press OK to close the Chart Settings window.

Weekly Bars Created From Intraday Data Starting at a Particular Day 
of the Week

[Link] - [Top]
To create chart bars that are a timeframe of 1 Week each and start at a day other than Sunday, then follow these 
instructions:

1. Open an Intraday chart for the same symbol with File >> Find Symbol >> Open Intraday Chart.
2. Select Chart >> Chart Settings on the menu.
3. Set the Days - Mins - Secs setting for the Intraday chart to 7-0-0 (1 Week) to create Weekly bars.
4. Set the Start Time to 00:00:00 and the End Time to 23:59:59. Or whatever Session Times you require.
5. Make sure Use Evening Session is unchecked. 
6. Set the list box for the Chart Data Type to Intraday Chart Only (above the Intraday Bar Period frame).
7. Enable Use Date Range the option. In the Use Date Range frame, set the From date to a Monday in the 

past where you want the chart to begin at. Or whatever day of week you want the bars to start on. The To 
date box needs to be blank. 

8. Press OK.

To Chart Data That Falls Within Specific Time Ranges

[Link] - [Top]
To chart data that falls within specific time ranges, select Chart >> Chart Settings on the menu. 

In the Session Times frame, set the Start Time and End Time controls for both the primary and Evening Session 
as required. Press OK. 

Refer to Session Times for more information on these settings.



Linking Session Times Between Charts

[Link] - [Top]
Session Times can be set for a symbol or symbol pattern in the Global Symbol Settings and automatically applied 
to the chart with a matching symbol. For complete information about this, refer to Setting of Intraday Chart 
Session Times.

It is also supported to use the Chart Linking feature and link the Session Times so that when the Session Times are 
changed in one chart, charts with the same Link Number and also have Chart >> Chart Settings >> Linking >> 
Chart Linking >> Session Times enabled, will have their Session Times set to be the same as the chart they are 
being changed on.

For complete information, refer to Chart Linking.

Session Times Automatically Changing Unexpectedly

[Link] - [Top]
There are 3 conditions which will cause the chart Session Times and the related settings like Use Evening Session 
to change in a chart. These are explained below.

1. When the symbol of a chart is changed, the Session Times and related settings may be automatically 
changed to the Session Times specified in the Global Symbol Settings for the symbol or symbol pattern. 
For further details and instructions on how to prevent this, refer to Setting of Intraday Chart Session Times.

2. The Session Times will be automatically changed in a chart when the Session Times are changed in another 
chart that has the same Chart >> Linking >> Number of the chart they have been automatically changed 
in, and the chart that they have been automatically changed in has the Chart Linking >> Session Times 
option enabled. For further details, refer to Linking Session Times Between Charts.

3. When using a study that references another chart like the Overlay (Bar) or the Difference (Bar) study, then 
these studies will change the Session Times of the chart they are referencing to the same Session Times of 
the chart they are applied to. 

To see if a chart is being referenced by another chart select Chart >> Chart Settings. You will see the 
references displayed on the title bar of the Chart Settings window. Example: Ref. by: . 

One way to avoid this problem is to use the Study/Price Overlay study instead of the Overlay (Bar) study. 

When using the Difference(Bar) study, also use the Study/Price Overlay study to overlay the main price 
graph from another chart on to the destination chart where the Difference study is located and then set the 
Difference study to reference the Study/Price Overlay study on the same chart it is on.

Session Times to Include Only the Main/Primary Trading Hours

[Link] - [Top]
1. Enable Global Settings >> Symbol Settings >> Apply Intraday Session Times To Intraday Chart.
2. To make sure you have the Symbol Settings, follow the procedure to Update the Symbol Settings.
3. Go to the chart and select Chart >> Chart Settings.
4. Press the Apply Global Symbol Settings button.
5. Uncheck the Use Evening Session option.
6. Press OK.

Filtering Out Friday Evening Data

[Link] - [Top]
In an Intraday chart, chart bars with a date on Friday and are part of the evening session based on the Session Time 
settings in the chart when using Reversed Session Times or using the Evening Session Times, will have a Trading 
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Day Date of Saturday.

For an understanding of this, refer to Understanding Trading Day Dates Based on Session Times.

To not load this Friday evening data in the chart, you need to select Chart >> Chart Settings. In the Session 
Times frame, there is a list box with several Weekend data options. In that list box, select Load Sunday Data.

Understanding Trading Day Dates Based on Session Times

[Link] - [Top]
The trading day for a symbol is a period of 24 hours whether the symbol trades for the full 24 hours or not. The 
trading day has a single Date associated with it.

A new trading day begins at the start of the evening trading session which begins after the end of the day trading 
session. For example, the start of the evening session begins at 18:00:00 US Eastern time for the CME S&P 500 
futures.

Many studies for Intraday charts rely on 24 hour/Daily calculations. These calculations begin at the start of the 
trading day which is the start of the evening session, if used. Refer to the Session Times set for the chart to see if 
there is an Evening Session used or there are reversed session times which will also cause the trading day to start in 
the prior day.

The following are the rules to determine the trading day Date for any bar in the chart. This information is essential 
to understand what trading day a particular bar in the chart belongs to according to the Session Times when using a 
particular study that relies upon calculations which occur over a 24-hour/Daily period. 

These rules also apply to calculations which are based on weekly or monthly calculations because the trading day 
at the start of a week or the start of the month, can start in the prior day before the week or month actually literally 
begins.

Look at the timestamp of the bar. This is the bar beginning time. The timestamp has both the Date and the Time. 
This is known as the Date-Time of bar. 

Each bar in the chart belongs to a particular trading day Date. All bars that belong to the same Date will be part of 
a study calculation which requires a 24 hours range of data. 

"Use Evening Session" Enabled

[Link] - [Top]
When the Use Evening Session is enabled, then the Evening Start time is the start of the trading day. If the 
Evening Start is greater than the Evening End time, then the Evening Start is in the prior trading day. 

In this particular case if the time of a chart bar is greater than or equal to the Evening Start time, then its Date 
needs to be incremented by 1 and that gives you the true trading day Date for the bar.

If the time of a chart bar is less than the Evening Start time, then its Date is correct and does not need to be 
adjusted.

Example: Evening Start is set to 18:00:00 and bar Date-Time is 2016-04-01 18:30:00, then the Trading day date 
of this bar is 2016-04-02. Which actually places it on a Saturday. 

In the case where the Evening Start time is less than Evening End time, then there is never an adjustment to the 
trading day date of the bar.

"Use Evening Session" Not Enabled
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[Link] - [Top]
When the Use Evening Session is disabled, then the Start Time is the start of the trading day. If the Start Time is 
greater than the End Time, then the Start Time is in the prior trading day. 

In this particular case if the time of a chart bar is greater than or equal to the Start Time, then its Date needs to be 
incremented by 1 and that gives you the true trading day Date for the bar.

If the time of a chart bar is less than the Start Time, then its Date is correct and does not need to be adjusted.

In the case where the Start Time is less than End Time, then there is never an adjustment to the trading day date 
of the bar.

Based upon the above explanations, if a particular Date-Time based on the Session Times settings is considered to 
be a Saturday or Sunday, then you need to consider whether that Date-Time is going to be filtered out from the 
chart and not loaded based on the Load Weekend Data Setting. This is important to understand since it can result in 
data getting filtered out from the chart unexpectedly if Saturdays and Sundays are not loaded.

*Last modified Monday, 11th March, 2024.
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Scale Window

[Link] - [Top]
The Scale Window is for setting the scale to use for the main price graph or study graphs on the chart. Each graph 
in the chart has its own Scale Settings. 

Opening the Scale Settings Window for the Main Price Graph

[Link] - [Top]
Follow the instructions below to open the Scale Settings window for a Chart or Trade DOM window.

1. Select Chart >> Chart Settings on the menu.
2. Select the Scale tab from the top menu.
3. Press the Scale button at the top of the tab. Refer to the image below for its location.
4. Adjust the settings as required.
5. Press OK.
6. Press OK.

Accessing Scale Settings through the Values Scale

[Link] - [Top]
1. Right-click on the Values Scale on the right side of the chart. The Scale menu will display. 
2. Select the Scale Range that you require.
3. Or select Scale to open the Scale Settings window.
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Opening the Scale Settings Window For a Study

[Link] - [Top]
1. Select Analysis >> Studies.
2. Select the particular study you want to modify the Scale settings for, in the Studies to Graph list.
3. Press the Settings button.
4. Select the Settings and Inputs tab.
5. Press the Scale button.
6. Adjust the settings as required.
7. Press OK to close the Scale Settings window.
8. Press OK.
9. To quickly access the Study Settings window for a study refer to Quick Access to Study Settings on the 

Chart Studies page.

Scale Type

[Link] - [Top]
The Scale Type settings are located in the Scale window. To open the Scale window for the main price graph, or a 
study, or by using other methods, refer to the Scale Window section. 

Linear

[Link] - [Top]
With a linear scale, all values in the graph are evenly spaced across the region.

Logarithmic

[Link] - [Top]
With a logarithmic scale, smaller values take more space in the region as compared with higher values. This gives 
a clearer view of a graph when there has been a large percentage increase in prices or values over a period of time.

It is possible to easily change to a logarithmic scale for the main price graph of the chart through Chart >> 
Linear/Logarithmic Scale. Or you can add the Logarithmic Control Bar button through Global Settings >> 
Customize Control Bars >> Control Bar #.

When a logarithmic scale is enabled for the chart you will see Log displayed in the lower right of the chart.

When any of the data in the visible chart bars has a negative or 0 value, then logarithmic scaling is automatically 
disabled. This also applies to studies as well which are set to use a logarithmic scale.

Scale Range (Scale Settings)

[Link] - [Top]
The Scale Range setting specifies how the highest and lowest value of the chart scale for the Main Price Graph or a 
Study is determined. 

To set the Scale Range for the main price graph, refer to Opening the Scale Settings Window for the Main Price 
Graph. To set the Scale Range for a study, refer to Opening the Scale Settings Window For a Study. 

If you have used Interactive Scale Move to move the vertical scale of the chart up or down, this will alter the scale 
from the default that the selected Scale Range setting has set for the visible scale. In this case, right-click on the 
Values Scale of numbers on the right side of the chart and select Reset to remove any Interactive Scale Move 
adjustments, or double-click the Values Scale on the right side of the chart to perform a reset.
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Automatic (Scale Range)

[Link] - [Top]
The top and bottom values for the scale range for the price or study graph are automatically set. 

The top and bottom values are the highest high and the lowest low respectively, of all graphs in the Chart Region 
which have their Scale Range set to Automatic.

The Interactive Scale Locked command on the right click shortcut menu on the right side Values Scale, does not 
lock the Automatic scale top and bottom values. These values will be updated as needed according to the graphs in 
the Chart Region. 

Independent (Scale Range)

[Link] - [Top]
The top and bottom values for the scale for the graph are automatically set and are determined from the study 
graph itself and not other graphs which are in the same region. This allows you to overlay multiple graphs in a 
region which have different scale ranges and values. For example you can overlay a stochastic on the main price 
graph in region 1. To do this you would set the stochastic to display in region 1 and set its scale to Independent.

The Independent scale is useful when overlying studies on the main price graph or over other study graphs. It is the 
default scale for the Overlay study. 

A graph that uses an Independent scale range type uses a completely independent scale. Graph values will not 
match the same values on other graphs in the same region. Graph lines that are over a certain position on another 
graph in the region may not be over that same position as you change bar spacing, scroll the chart to a different 
position, or change the size of the window. 

Constant Range (Scale Range)

[Link] - [Top]
When the Constant Range option is enabled, the difference between the top and bottom values for the scale will 
always be equal to the specified Range value.

There are additional modes that control the automatic behavior of the vertical scale when using a Constant Range 
scale. They are documented below.

Constant Range Scale Modes

[Link] - [Top]
Constant Range Scale Modes >> Manual Mode

[Link] - [Top]
The vertical scale will not change with any new bars or values, it will only change with user interaction. Pressing 
the End key on your keyboard, or double-clicking on the values scale area on the right side of the chart will re-
center the vertical scale to the last bar in the chart or last trade price in the case of a Trade DOM.

Constant Range Scale Modes >> Keep The Last Bar Within View

[Link] - [Top]
The vertical scale will be automatically adjusted to ensure that the High and Low of the last bar always are within a 
specified number of ticks from the top or bottom edge of the chart. The scale will not adjust until such time that the 
High or Low of the last chart bar are less than the specified number of ticks from the top or bottom of the chart.

However, if you have used Interactive Scale Move to move the vertical scale of the chart up or down, the High and 
Low of the last bar could possibly move outside of the visible view, in which case this option cannot keep the last 
bar High or Low within view. In this case, right-click on the scale of numbers on the right side of the chart and 



select Reset to remove any Interactive Scale Move adjustments, or double-click the scale on the right side of the 
chart.

Pressing the End key on your keyboard, or double-clicking the values scale area on the right side of the chart will 
re-center the vertical scale to the last bar.

In the case of a Trade DOM the last trade price is used instead since there are no visible chart bars.

Constant Range Scale Modes >> Re-Center To The Last Bar On Every Update

[Link] - [Top]
The vertical scale will be automatically adjusted each time the chart is updated so that the center of the scale will 
match the combined average prices of the last two visible bars. Or the last trade price in the case of a Trade DOM. 

Be aware that if the price difference between the last two visible bars is greater than the range of the scale, then 
both bars potentially could end up off the top and bottom edges of the chart, which could give the appearance of a 
blank chart. This paragraph does not apply to a Trade DOM.

In the case of a Trade DOM the last trade price is used instead since there are no visible chart bars.

Constant Range Scale Modes >> Re-Center To The Last Price On Every Update

[Link] - [Top]
The vertical scale will be automatically adjusted each time the chart is updated so that the center of the scale will 
match the last price of the last visible last bar or the last trade price in the case of a Trade DOM.

Constant Range Scale Modes >> Re-Center When The Last Bar Exceeds A Certain Number Of Ticks From The Center

[Link] - [Top]
This Constant Range Scale Mode only applies to Intraday charts. It cannot be selected for Historical Daily charts. 

The vertical scale will be automatically adjusted to re-center to the last bar (or last trade price in the case of a Trade 
DOM) only when the last bar/price exceeds a specified number of ticks from the current center of the scale. 

The number of ticks is specified with the Ticks from Center setting directly below the Constant Range Scale 
Mode list. 

The scale will be adjusted within the timeframe specified by the Adjust Interval (ms) setting, also directly below 
the Constant Range Scale Mode list. 

Adjust Interval (ms) specifies the number of milliseconds to complete the adjustment. Adjust this as required to 
not cause any sudden jumps. This can be set to a minimum of 1 ms.

Pressing the End key on your keyboard, or double-clicking the scale area on the right will immediately re-center 
the vertical scale to the last bar (or last trade price in the case of a Trade DOM). 

This Constant Range Scale Mode can only be used on the main price graph.

 
Constant Range Scale Modes >> Re-Center When The Last Price Exceeds A Certain Number Of Ticks From The Center

[Link] - [Top]
This Constant Range Scale Mode only applies to Intraday charts. It cannot be selected for Historical Daily charts.

The vertical scale will be automatically adjusted to re-center to the last price only when the last bar/price exceeds a 
specified number of ticks from the current center of the scale.

The number of ticks is specified with the Ticks from Center setting directly below the Constant Range Scale 



Mode list.

The scale will be adjusted within the timeframe specified by the Adjust Interval (ms) setting, also directly below 
the Constant Range Scale Mode list.

Adjust Interval (ms) specifies the number of milliseconds to complete the adjustment. Adjust this as required to 
not cause any sudden jumps. This can be set to a minimum of 1 ms.

Pressing the End key on your keyboard, or double-clicking the scale area on the right will immediately re-center 
the vertical scale to the last price

This Constant Range Scale Mode can only be used on the main price graph.

Re-Center On Chart Scroll (Scale Range)

[Link] - [Top]
This only applies when using a Constant Range scale. When the Re-Center On Chart Scroll option is enabled, 
the vertical scale will be re-centered any time the scroll bar or arrow keys are used to scroll the chart. 

This option does not apply to a Trading DOM since that cannot be scrolled horizontally. 

The default for this option is enabled.

User Defined (Scale Range)

[Link] - [Top]
The top and bottom values for the scale range for the graph are set to the values you enter in the Top of Range and 
Bottom of Range text boxes in this window.

Same As Region (Scale Range)

[Link] - [Top]
When the Same As Region option is enabled, the top and bottom values for the scale range for the graph are the 
same as other graphs in the Chart Region which are set to Automatic. The highest high or lowest low of the graph 
does not affect the top and bottom values for the scale range.

This keeps a study with a wider range from compressing the other graphs in the same Chart Region. 

This is a useful Scale Range type to use for overlaying Moving Averages and other studies on the main price graph 
when those studies cause the main price graph to become compressed because the studies occupy a wider range 
than the main price graph. 

When using this Scale Range type with a study which is displayed in Chart Region 1, the main price graph needs to 
be set to Automatic and the study needs to be set to Same As Region. 

Automatic Zero-Based (Scale Range)

[Link] - [Top]
This scale range is similar to Automatic where the top and bottom values for the scale range for the graph are 
automatically set based upon the displayed range of values for the graph. The difference is that the bottom value is 
always zero. By default this is used with the Volume study. When this Scale Range Type is used, neither 
Interactive Scale Range or Interactive Scale Move Interactive Scaling methods will work.

Automatic Zero Centered (Scale Range)

[Link] - [Top]
This scale range sets the zero level as the center of the scale for the study or the main price graph.



Scale Increment (Scale Settings)

[Link] - [Top]
The Scale Increment setting is for the increment between the scale number labels displayed in the Values Scale on 
the right and left side of the chart. Set this to 0 for automatic labeling. In the case of the main price graph, the 
automatically set increment is always a multiple of the chart Tick Size. 

Horizontal Grid Line Increment (Scale Settings)

[Link] - [Top]
The Horizontal Grid Line Increment displays and sets the increment between Horizontal Grid lines in the chart 
region of the main price graph or study that you are modifying the Scale Settings for. 

Set this to 0 to use the same value as the Scale Increment.

Number of Increments for Secondary Grid (Scale Settings)

[Link] - [Top]
The Number of Increments for Secondary Grid defines the increment of the Horizontal Grid that will be 
highlighted using the Chart Grid Secondary graphics settings when the Horizontal Grid is displayed.

As an incremental value, this is defined as every n'th gridline. For example, an entry of 4 will result in every 4th 
gridline being drawn using the Chart Secondary Grid graphics settings rather than the Chart Grid settings.

Scale Padding Percentage (Scale Settings)

[Link] - [Top]
The Scale Padding Percentage determines the amount of blank space above the highest bar and below the lowest 
bar for the graph.

The value is entered as a percentage and uses this percentage of the displayed bar range to determine the top and 
bottom spacing.

Default Scale Padding Percentage (Scale Settings)

[Link] - [Top]
The Default Scale Padding Percentage sets the initial value for Scale Padding Percentage for a new chart, and is 
used as the padding perecentage when the scales are reset

Reduce Interactive Scale Range Padding on New High/Low (Scale Settings)

[Link] - [Top]
When this option is enabled, any increased amount of padding above or below the chart bars added by increasing 
the range of prices with Interactive Scale Range, is reduced as there is a new high or low in the main price graph 
during chart updating.

The amount the padding is reduced by is equivalent to the expansion of the highest high and lowest low of the 
price graph by the new high or low. 

This option only applies to the main price graph and not to studies. 

Include in Scale Width Calculation

[Link] - [Top]
When this option is enabled, the width of the values of the study graph displayed on the left or right side chart 
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Values Scale affect the width of the Values Scale region. Otherwise, they do not.

To change this setting, refer to Opening the Scale Settings Window For a Study. 

Use In Left Side Scale

[Link] - [Top]
When the left-side values scale is displayed, then the first study that has this option enabled will determine the 
scaling for the left-side scale for that region

The order in which the studies are evaluated follows the order of the studies in the Chart Studies window from top 
to bottom.

Although this will allow a study to set the left-side scaling, the study must be set to a scale other than Automatic 
or Same As Region in order for the scaling to work properly.

This setting only applies to studies. It has no affect on the scaling of the Main Price Graph or those studies that 
replace the Main Price Graph.

Constant Range Scale Recenter on Interactive Scaling Change

[Link] - [Top]
When this setting is enabled and the Trading DOM price has automatically moved from the center of the Trading 
DOM (due to market pressures), then when a change is made to adjust the scale, it will first recenter the price and 
then perform the adjustment.

This setting only applies to the Trading DOM. It does not have any effect on the Chart DOM.

Effect Of Window Sizes On Graph Display

[Link] - [Top]
With larger chart window sizes or decreased bar spacing, more of a study graph is visible which increases the 
range of the graph. 

The range is the highest high minus the lowest low of the study graph values displayed. 

Areas of the study graph which have a small range will appear to be more compressed compared with that same 
area in a smaller window size or with increased bar spacing because under these conditions the chart region will 
display a smaller range of values making the area of the study more zoomed.

Basing Scale Only on Price Bars

[Link] - [Top]

Sometimes you may not want to have studies which are displayed in Chart Region 1 where the main price graph is, 
affect the scale of the main price graph. For example, in this image (right) you can see the Moving Average study 
affect the price scale. 

To prevent this, set the Scale Range for the study to be Same As Region. For instructions to set the scale for a 
study, refer to Opening the Scale Window For a Study.

To ensure there have been no Interactive Scale Range or Move adjustments on the main price graph which can also 
cause it to become partially out of view or compressed or expanded, select Chart >> Reset Scales. 

Maintaining Same Scale for Multiple Graphs in Chart Region



[Link] - [Top]
When there are multiple study graphs displayed in a Chart Region, and you want them to all use the same scale so 
that they remain synchronized to each other, then follow the instructions below.

If the study graphs including the Main Price Graph, are in the same chart region and are not using the same Scale 
Settings, they will not be vertically synchronized with each other. In other words they will be misaligned in 
relation to each other.

1. For each study in the same Chart Region, set the Scale Range for the study to Automatic. Follow the 
instructions in the Opening the Scale Window For a Study section to do this.

2. When studies are in Chart Region 1, it is also important that the main price graph is set to have an 
Automatic Scale Range. To do this, refer to Opening the Scale Settings Window for the Main Price Graph. 
Set the Scale Range for the Main Price Graph to Automatic.

3. For any study in the Chart Region that you do not want to have share the same scale with the other studies, 
then set its Scale Range to Independent. Follow the instructions in the Opening the Scale Window For a 
Study section to do this.

Displaying Multiple Graphs in Chart Region

[Link] - [Top]
To display multiple graphs in the same chart region when and when they use different range of values, it is 
necessary that each of the studies use an Independent Scale Range. 

This will put them into the same view in the Chart Region. But there is no way to specifically align them within the 
Chart Region if they are all using different scales. 

To change the scale for a study, refer to Opening the Scale Settings Window For a Study. 

X & Y Constant Relationship Scaling

[Link] - [Top]
X & Y Constant Relationship Scaling maintains a constant relationship between the right side Values Scale and 
the Time Scale or bar spacing in a chart. 

 
Therefore, when you change the Values Scale by expanding or compressing the price range, the Time Scale or bar 
spacing will automatically adjust to maintain the original ratio between the two. 

Likewise, when you alter the bar spacing in the chart, which is done by adjusting the spacing for the Time Scale, 
the Values Scale will automatically expand or compress to maintain the original ratio between the two.

Only the main price graph in the chart supports Constant Relationship Scaling.

Only the Constant Range Scale Range type for the main price graph supports X and Y Constant Relationship 
Scaling.

Follow these instructions to enable a X & Y Constant Relationship Scale. 

1. Set the bar spacing in the chart as you require. For instructions, refer to Working With Charts. 
2. Adjust the range of prices on the right side Values Scale to maintain the ratio that you want to the Time 

Scale in the chart. For instructions, refer to Interactive Scale Range - Expand/Compress Scale. 
3. Right-click on the Values Scale on the right side of the chart and select Set X & Y Constant Relationship. 

This is the only way to enable this feature. It cannot be enabled through the Scale Window for the main 
price graph. Refer to the image below. 

4. Select Chart >> Chart Settings >> Scale to set the number of Bars and Values Range settings for X and 
Y Constant Relationship Scaling if you want to alter them. 
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These settings establish the ratio between the Time Scale or bar spacing and the Values Scale. As you alter 
the Values Scale or the bar spacing in the chart, this ratio is used to change the other dimension to maintain 
the original ratio. These values are automatically set when you select Set X & Y Constant Relationship on 
the Values Scale menu which is displayed by right clicking on the Values Scale on the right side of the 
chart. 

5. To disable use of X and Y Constant Relationship Scaling, right-click on the Values Scale on the right 
side of the chart and uncheck Set X & Y Constant Relationship . 

6. You may also want to right-click again on the right side Values Scale and set the Scale Range back to 
Automatic since it will have been changed to Constant Range. 

Using a Constant Range Scale

[Link] - [Top]
To use a constant range scale where there is a constant range for the scale of the chart and where the last bar is 
centered within that range, follow the instructions below. 

1. Open the Scale Window for the chart. Refer to Opening the Scale Window for the Main Price Graph.
2. Set the Scale Range to Constant Range.
3. Select the desired mode of automatic behavior. The Keep The Last Bar Within View mode is 

recommended.
4. Understand that when using Interactive Scale Move, that this shifts the center point of the scale. Therefore, 

when using the Keep The Last Bar Within View mode, and because of this shifting of the scale, the High 
or Low of the last bar is not always going to be in view.

5. To manually re-center the scale, right-click on the right side Values Scale and select Reset. Or double-click 
on the right side of Values Scale.

Using Fixed Values for Top and Bottom of Scale Range

[Link] - [Top]
To set both the top and the bottom of the current scale range as displayed within the current view of the chart, to 
fixed values so that when you scroll the chart, those specific top and bottom values remain, follow the instructions 
below.

1. Right-click with your pointer on the right side Values Scale of the chart.
2. Select Scale Range: User Defined with Auto Set.
3. You can now scroll the chart left and right and the top and bottom values of the scale remain the same.
4. To set this back to automatic, Right-click with your pointer on the right side Values Scale of the chart.
5. Select Scale Range: Automatic.

Interactive Scaling

[Link] - [Top]
Interactive Scale Range - Expand/Compress Scale

[Link] - [Top]
With Interactive Scale Range, you are able to left click and drag with your Pointer up and down in the Values 
Scale on the right side of the chart to expand the scale (increase the displayed range of prices) and compress the 
scale (decrease the displayed range of prices). 

The Values Scale is the column of numbers on the right side of the chart. When you are using studies on the chart 
that are displayed below the main price graph, then there are multiple Chart Regions used. 

Each Chart Region has its own independent Values Scale. Therefore, you can invoke scale changes for each of 
these separate Chart Regions and they are all independent from each other. 

To be able to use Interactive Scale Range, you need to right-click with your Pointer over the Values Scale on the 
right side of the chart to display the Scale Menu. Make sure Interactive Scale Range is selected. 



When you left-click and drag the Values Scale with your Pointer it will expand and compress the scale. Refer to 
the images below for visual instructions.

The sensitivity is controlled through Global Settings >> General Settings >> Chart >> Interactive Scale Range 
Percent Change for Full Region Move. The higher the number the higher the sensitivity. The lower the number 
the lower the sensitivity.

The Scroll Wheel of your system can also be used for Interactive Scaling. Although only for Interactive Scale 
Move. It does not control Interactive Scale Range (expand/compress). The Vertical Scroll Multiplier affects the 
vertical scale change speed. 

When using Interactive Scale Range with the Scale Range set to Constant Range, the amount of interactive scaling 
is based off of the current constant range. If the range of the data has changed significantly compared to the current 
constant range, it might feel like the interactive scaling is more or less sensitive than it should be, until the user 
adjusts the range to what they expect. 

Interactive Scale Range Does Not Work with Logarithmic Scale Type

[Link] - [Top]
When the chart is set to a Logarithmic Scale which is set through the Scale Window for the Main Price Graph, then 
the Interactive Scale Range function is disabled. Therefore, to use Interactive Scale Range, it is necessary to use a 
Linear Scale Type instead.

Interactive Scale Move - Move Scale Up and Down

[Link] - [Top]
Within a chart you can left click and drag your Pointer up and down in the Values Scale on the right side of the 
chart to move the chart up and down. 

The Values Scale is the column of numbers on the right side of the chart. 

When you are using studies on the chart that are displayed below the main price graph, then there are multiple 
Chart Regions used. Each region has its own independent Values Scale. Therefore, you can invoke scale changes 
for each of these separate regions and they are all independent from each other. 

Right-click with your Pointer over the Values Scale on the right side of the chart in the appropriate chart region to 
bring up the Scale Menu. Make sure Interactive Scale Move is selected. When you left-click and drag the Values 
Scale it will move the Chart Region up and down. 

Refer to the Instructional Images below for a visual representation. 

The Hand tool can be set to move the chart up and down as well. For more information, refer to Hand Tool. 

Resetting the Scale

[Link] - [Top]
After Interactive Scale Range or Interactive Scale Move adjustments to a scale, double-click with your Pointer on 
the Values Scale within the Chart Region on the right side of the chart to reset the scale for that region to the 
default. 

Alternatively, you can right-click over the Values Scale for a Chart Region on the right side of the chart and select 
Reset Scale to reset it back to the default. 

Select Chart >> Reset Scale on the menu to reset the scale for all Chart Regions back to the default at once.

Locking the Scale
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[Link] - [Top]
You can lock the Values Scale to prevent the Values Scale from being modified at all by clicking and dragging, by 
selecting Interactive Scale Locked on the right-click Scale Menu. The Reset and Lock menu option will first 
reset the scale before locking it. Right click with your mouse pointer over the Values Scale on the right side of the 
chart to bring up the Scale Menu.

Inverting the Scale Mode

[Link] - [Top]
You can temporarily invert the Scale Mode between Interactive Scale Range and Interactive Scale Move, by 
holding down the Ctrl key on your keyboard while dragging the Values Scale with the mouse pointer.

Studies Not Adjusting with Scale Range/Move Changes

[Link] - [Top]
When using Interactive Scale Range or Interactive Scale Move, in a particular Chart Region on a chart, and not all 
of the graphs within that region are being adjusted, make sure the Scale Range for each graph is set to Automatic.

Left Side Scale - Interactive Scale Range/Move

[Link] - [Top]
If the Left Side Scale is enabled for the chart, then it is possible to perform Interactive Scale Range - Expand/
Compress Scale and Interactive Scale Move - Move Scale Up and Down adjustments there as well. 

If a Study in the chart, is set to use an Independent Scale Range, then Interactive Scale changes on the left side 
scale will affect those Independent study graphs in the Chart Region being adjusted. 

Instructional Images

[Link] - [Top]

Chart Bars or Studies Not Completely within View, Not Displayed, or 
Cut Off. Reset Scales.

[Link] - [Top]
If you notice that the bars in a chart or study lines are not all within view vertically on the chart or are only 
partially visible, follow these steps to reset the chart Scale Settings and scaling back to default:

1. Optional step: To ensure that there are sufficient chart bars displayed, disable Chart >> Lock Fill Space if 
it is enabled. And then select Chart >> Goto End of Chart. You can make adjustments to the Right Side 
Fill Space after all of the below steps.

2. Select Chart >> Chart Settings on the menu. 
3. Press the Scale button.
4. Select the Automatic option within the Scale Range section.
5. Press OK. 
6. Select the Regions tab.
7. Check each Region Data Lines >> Region Number >> Region # and make sure the State is not set to 

Overlapped.
8. Press OK.
9. Make sure that Chart >> Graph Draw Types is not set to Blank. 
10. In the case of a study, open the Study Settings window for the study by following the Adding/Modifying 

Studies instructions.
11. Press the Scale button and check that the Scale Range is set to Automatic . In the case of a study, 
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depending upon the study or what Chart Region it is displayed in, it may use a different Scale Range other 
than Automatic . In this case you will need to use the Scale Range which is considered proper for it.

12. Select Chart >> Reset Scales on the menu to reset the scales for all of the Chart Regions of the chart. 
When you have used Interactive Scale Move to move the scale up or down, this is going to cause a problem 
where chart bars are cut off at either the top or bottom of the Chart Region. This is why it is necessary to 
reset the scales to remove these adjustments.

13. Additionally, unless you have a need for Logarithmic scaling, we recommend unchecking Chart >> 
Logarithmic Scale. With a Logarithmic scale, expanding and compressing the scale using Interactive Scale 
Range is not supported.

To prevent this problem from occurring, avoid using the Interactive Scale Move feature which causes the scale of 
the chart to be shifted up or down and therefore causes chart bars to not be within view.

And to prevent this from occurring when using the Hand tool, disable Global Settings >> Tool Settings >> 
Support Vertical Scaling/Movement with Hand Tool. 

*Last modified Sunday, 24th March, 2024.
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Introduction

[Link] - [Top]
Sierra Chart provides numerous ways to change the period of the bars in a chart. You are able to specify any time 
period per bar that you require.

Fast Changing by Keyboard

[Link] - [Top]

To change the period of the chart bars through the keyboard, make the chart with the bars that you want to change 
the active chart, if it is not already active, by selecting it with a single left click using the mouse pointer anywhere 
on the chart window, with a single left click on the title bar of the chart, by selecting it from the chart tabs along 
the top or bottom of the main window (if displayed), or by selecting it from the Window menu.

Type the new period from the keyboard and press the ENTER key on your keyboard. As you type, the characters 
will appear in the title area of the window, assuming the title bar is wide enough to see the standard text and the 
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additional characters being typed. The window captures the keys as you press them. 

Example: With an Intraday chart, type 10 and press the ENTER key to change the bars to 10 minutes, assuming it 
is a Minute based chart currently. If it were currently a Range bar chart, then this would change to a 10 Tick Range 
per bar. With a Historical Daily chart, type 5 and press the ENTER key to change to a 5 Day bar period.

You can also change the Bar Period Type by entering the abbreviation for the Bar Period Type at the end of the 
period number. This is described in more detail below. 

When a chart drawing modification function on the Tools menu, like the Erase Drawing Mode or Move 
Drawing, is selected, changing the period of the chart bars through the keyboard may not work. To solve this 
problem, select a different tool like Tools >> Chart Values.

The following are the supported Bar Period Type abbreviations:

• s: Seconds Per Bar
• m: Minutes Per Bar
• h: Hours Per Bar
• t: Trades Per Bar
• v: Volume Per Bar
• r: Range Per Bar (Standard range bars)
• rm: Range Per Bar (New bar on range met)
• rt: Range Per Bar (True range bars)
• rf: Range Per Bar (Fill gaps)
• ro: Range Per Bar (Open = close)
• rmo: Range Per Bar (New bar on range Met and Open = close)
• rv: Reversal Bar
• rk: Renko Bar
• fr: Flex Renko Bar (BoxSize, TrendOffset, RevOffset with a comma, dash, or space delimiting the period 

components. This abbreviation suffix must always be typed when changing the Flex Renko Bar settings by 
the keyboard.)

• ar: Aligned Renko
• dv: Delta Volume Per Bar
• pc: Price Changes Per Bar
• d: Days Per Bar
• w: Weeks Per Bar
• mn: Months Per Bar
• q: Quarters Per Bar 
• y: Years Per Bar
• fri: Flex Renko Inverse Setting Bar (BarSize, TrendBarOffset, ReversalBarTrigger with a comma, dash, or 

space delimiting the period components. This abbreviation suffix must always be typed when changing the 
Flex Renko Inverse Setting Bar settings by the keyboard.)

• pf: Point and Figure (BoxSize, ReversalSize)
• pnf: Point and Figure (BoxSize, ReversalSize)

If the chart is an Intraday chart:

• To switch to Minute based chart bars, type the number of Minutes followed by the letter m (for example: 
15m).

• To switch to Seconds based chart bars, type the number of Seconds followed by the letter s (for example: 
10s).

• To switch to Number of Trades based chart bars, type the number of Number of Trades per bar followed by 
the letter t (for example: 100t).

• To switch to Volume based chart bars, type the number of Shares or Contracts per bar followed by the letter 
v (for example: 100000v).

• To switch to Range based chart bars, type the Range in Ticks followed by the letter r (for example: 4r for 4 
Ticks per bar).

• To switch to Reversal based chart bars, type the Reversal Amount, and the Minimum Length followed by 



the abbreviation rv (for example: 5-10rv, 10,15rv, 5 10rv).
• To switch to Days based chart bars, type the number of Days followed by the letter d (for example: 1d).
• To switch to Flex Renko bars, type the BoxSize, TrendOffset, and RevOffset separated by dashes, followed 

by the abbreviation fr (for example: 4-2-2fr).
• To switch to Point and Figure bars, type the BoxSize and ReversalSize separated by a dash, followed by the 

abbreviation pf or pnf (for example: 1-5pf).
It is possible to quickly change the symbol of the chart through the keyboard. Refer to Changing the Symbol of a 
Chart for instructions.

Changing the Period of the Chart Bars Through Control Bar Buttons

[Link] - [Top]

Select Global Settings >> Customize Control Bar 1-8. In the Customize Control Bar window you can add 
buttons for common Historical and Intraday bar periods. 

These are listed in the Available Control Bar Commands >> Chart Bar Period list. For Historical charts these 
will be: Daily, Weekly, Monthly, Quarterly, Yearly. 

For Intraday charts these will begin with Intraday Bar Period. Once these are added, you can press these buttons 
directly on the Control Bar. 

To make the Control Bar visible if it is not already, select Window >> Control Bars >> Control Bar 1-8.

It is supported to customize 20 Control Bar buttons to set a specific time period per bar for Intraday charts. For 
complete documentation, refer to Custom Buttons for Intraday Chart Bar Period. Custom Control Bar buttons are 
also supported for Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and 
Figure Bars.

For complete documentation for the Control Bar, refer to Control Bar. 

Changing the Period of the Chart Bars Through the Chart Menu

[Link] - [Top]
There are several commands on the Chart >> Bar Periods menu to change the period of chart bars. They are as 
follows: Daily, Weekly, Monthly, Quarterly, Yearly and many common Intraday chart bar periods 

Changing the Period of the Chart Bars Through Chart Settings

[Link] - [Top]
You can also change the chart bars period through the Chart Settings window by selecting Chart >> Chart 
Settings on the Sierra Chart menu. You can set the period with the controls in the Intraday Chart Period or the 
Historical Chart Period frames. For more information, refer to Chart Settings.

Changing the Period of Chart Bars Uses Only Local Data File

[Link] - [Top]
When changing the period/timeframe of chart bars by using any of the methods documented on this page, the chart 
bars are rebuilt by using data from the chart data file for the symbol held on your local computer.

There is no downloading of historical data from the remote data server which occurs while the chart bars are being 
rebuilt from the chart data file held on your computer. Downloading of historical data does not occur immediately 
after the chart bars are built either.
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If it appears to be taking a long time reading the data from the local data file, then this could be caused by 
antivirus/anti-malware software. For more information about this, refer to help topic 30.8.

Improving Performance of Loading Chart Data

[Link] - [Top]
When changing the period/timeframe of Intraday chart bars by using any of the methods documented on this page, 
if the chart takes longer than you want to load, then follow any or all of the below methods to improve 
performance.

1. Reduce the Days to Load setting in the Intraday chart. Refer to Days to Load. 
2. Avoid changing the time period of the chart bars and instead open separate charts for the different time 

periods that you want to look at. Refer to Opening Charts.
3. Increase the Intraday Data Storage Time Unit setting from 1 Tick to a higher setting. 

If you are using Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point 
and Figure Bars in your charts, then normally this needs to be set to 1 Tick for 100% precision. For slightly 
less precision you can use 1 Second. It is not recommended to go to a higher value in the case of when 
using Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars. 

In the case of when changing the Intraday Data Storage Time Unit, you need to re-download the data by 
going to an Intraday chart for each symbol and select Edit >> Delete All Data and Download. You will 
need to do this once for each symbol and not each chart. This will cause the data in the Intraday chart data 
files to be replaced with the higher timeframe per record. 

4. If you do not want to increase the Intraday Data Storage Time Unit setting because you require that more 
detailed precision for charts which use Number of Trades, Volume, Range, Reversal, Renko, Delta 
Volume, Price Change, Point and Figure Bars, then for charts which do not require the lower Intraday Data 
Storage Time Unit, run a New Instance of Sierra Chart and open those charts in that instance. 

In that instance, increase the Intraday Data Storage Time Unit for better performance for the charts running 
in that sub instance. We recommend using 10 Seconds, 30 Seconds, or 1 Minute. 

In the case of chart bars which are only based upon 1 Minute time frames, use 1 Minute for the Intraday 
Data Storage Time Unit. This will massively reduce the time to load Intraday charts and make them 
nearly instantaneous. 

For more details, refer to Intraday Data Storage Time Unit. Historical Data Record Time Frame. 

*Last modified Monday, 10th April, 2023.
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• Changing the Period of the Chart Bars (New Page)

Introduction

[Link] - [Top]
This page documents using keyboard shortcuts for accessing all of the available menu commands by keyboard. 

Keyboard Shortcuts for Menu Commands

[Link] - [Top]

To see the supported keyboard shortcut for a corresponding menu command, refer to the keyboard shortcut 
description after each menu command on the Sierra Chart menus.

It is supported to assign your own custom keyboard shortcut to any Sierra Chart menu command. Refer to 
Customize Keyboard Shortcuts for instructions.

It is possible to quickly change the symbol of the chart through the keyboard. Refer to Changing the Symbol of a 
Chart for instructions.

Keyboard Shortcuts are Global and Affect All Windows

[Link] - [Top]
Keyboard shortcuts are global and affect all windows assuming that the command they invoke, is relevant to that 
particular window. 

The function key F1 is going to be interpreted at the operating system level and open the relevant help 
documentation for the current context. It should not be used for any other keyboard shortcut. 

*Last modified Wednesday, 22nd February, 2023.
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Using Chart Templates

There are several methods by which you can use default Symbol Settings, default Chart Settings, and sets of 
studies, for new charts, duplicated charts, and when you change the symbol of a chart.

All of these methods are explained below.

Study Collections

[Link] - [Top]
The studies on a chart can be saved as a Study Collection. A Study Collection can then be applied to an existing or 
new chart by selecting the Study Collection name from the Analysis menu. 

All of the existing saved Study Collection names are listed directly on the Analysis menu. 

You also have the ability to set this Study Collection to automatically be applied to new charts that you open. 

For complete instructions for all of the above, refer to the Study Collections page.

Duplicating Charts / Template Charts

[Link] - [Top]
The simplest method to use a chart or Trade DOM as a template and create an identical one is to use the Duplicate 
Chart commands. 

The various duplicate chart functionality is the only method by which you can use a chart as a template to create 
another one. There is no other method.

What we recommend doing is create a chart or charts that serve as templates for other charts. You can actively use 
this chart or these charts, or just keep them minimized and out-of-the-way. In this way the chart serves as a 
template. 

When you want a chart based on one of them, simply duplicate one to the same or a different Chartbook. Either are 
possible. By supporting the use of existing charts as templates, you have an unlimited set of possible configurations 
that you can use as templates and for default settings.

Follow the instructions below to duplicate a chart or Trade DOM.

1. Go to the chart or Trade DOM you want to duplicate.
2. Use one of the following methods to duplicate it.
3. Select Chart >> Duplicate Chart to duplicate the chart or Trade DOM to the same Chartbook.
4. Select Chart >> Duplicate Chart to Chartbook to duplicate the chart to a different Chartbook.
5. After you duplicate a chart, you have the ability to change the symbol on the duplicated chart to any 

symbol. For complete step-by-step instructions, refer to the Duplicate Chart documentation.
6. An easier way to duplicate a chart or Trade DOM and have it be set to a particular symbol, is to go to that 

chart that you want to duplicate and then select File >> Find Symbol. Select the symbol in the list you 
want for the duplicated chart or Trade DOM and press the Duplicate Active Chart button. 

Setting Default Chart Settings For New Charts

[Link] - [Top]
You are able to set defaults for the following Chart Settings: Days to Load, Intraday Bar Period (Intraday charts 
only), Graph Draw Type. The Graph Draw Type is the setting for the bar type (Open High Low Close Bars, 
Candlestick Bars, ...). 

1. Select Chart >> Chart Settings on the menu.
2. Set the Data Limiting >> Days to Load..., Bar Period >> Intraday Bar Period Settings (Intraday charts 

only) and the Bar Period >> Graph Draw Type as you require.
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3. Set the Chart Data >> Save Days to Load, Intraday Bar Period, Graph Draw Type as Default option 
to Yes.

4. Press OK.
5. When you open a new chart, these default settings will be applied to that new chart.

You should also be familiar with Chartbooks (workspaces). Charts that you open should be saved to Chartbooks. 
This way you can reopen them at once with the same configuration that you had when you saved the chartbook. 
For more information, refer to Chartbooks.

Changing the Symbol of the Chart / Trade DOM

[Link] - [Top]
Another method by which you can use a chart as a template and reuse its existing settings and studies is to change 
the symbol of the Chart or Trade DOM to another symbol. 

Refer to the Changing the Symbol of a Chart documentation for instructions.

Default Symbol Settings

[Link] - [Top]
The Symbol Settings defined for a symbol or symbol pattern in Global Settings >> Symbol Settings, will 
automatically be applied to new charts for the matching symbol and when changing the symbol of a chart.

For complete details, refer to the Global Symbol Settings page.

Using Chart Linking

[Link] - [Top]
It is supported to link charts together and have various categories of settings set the same between them. 

This also includes Studies as well. When the studies on one chart are changed, the other charts set to the same Link 
Number will be set with the same set of studies and the same study settings. 

For information on linking charts, refer to the Chart Linking section.

Duplicating Entire Chartbook

[Link] - [Top]
It is supported to duplicate all of the charts in a Chartbook to another Chartbook. The destination Chartbook where 
the charts are duplicated to can be a new or existing Chartbook.

Follow the instructions below. 

1. Open the Chartbook that you want to duplicate the charts from. This will be called the Source Chartbook.
2. Open the Chartbook that you want to duplicate the charts to. This will be called the Destination Chartbook. 

Skip this step if you will be duplicating to a new Chartbook.
3. Go back to the Source Chartbook by selecting it from the CB menu.
4. Select Chart >> Duplicate All Charts to Chartbooks.
5. In the new displayed window, select in the list of Chartbooks the Destination Chartbook if you are 

duplicating to an existing Chartbook.
6. If you are not duplicating to an existing Chartbook, set Create New Chartbook to Yes.
7. Press OK to complete the operation.

*Last modified Wednesday, 13th July, 2022.
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Introduction

[Link] - [Top]
Graph Draw Types set the type of graph to be displayed using the bar data which includes Open, High, Low and 
Close data.

There several ways to set the Graph Draw Type: 

1. To set the Graph Draw Type for the main price graph of the chart, select Chart >> Chart Settings >> Bar 
Period.

2. In the Graph Draw Type box, select the Graph Draw Type that you require. 
3. The alternative way to quickly set the Graph Draw Type for the main price graph of the chart, is to select 

Chart >> Graph Draw Types and choose the Graph Draw Type that you require in the list on the menu.
4. To set the Graph Draw Type for a study that supports the Graph Draw Type setting, open the Study 

Settings window. 
5. Select the Subgraphs tab of the Study Settings window. 
6. Change the Graph Draw Type to what you require. Refer to Adding/Modifying Studies for instructions.

In the case of when using one of the Graph Draw Types for a study, refer to Color Settings for Graph Draw Types 
for information about the color settings. 

Available Graph Draw Types
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[Link] - [Top]
Open High Low Close (OHLC) Bars

[Link] - [Top]
The vertical line of the bar indicates the High and Low for the period of the bar. The mark on the left is the Open. 
The mark on the right is the Close or last.

CandleStick Bars

[Link] - [Top]
The vertical line in this type of bar indicates the High and Low for the period of the bar. The box/body over the 
line goes from the Open to the Close for the period of the bar. 

Candlestick Body Only Bars

[Link] - [Top]
This is similar to the Candlestick Bars, except that only the box/body, that goes from the Open to the Close for the 
period of the bar, is displayed. 

Candlestick Bars Hollow

[Link] - [Top]
This is the same as the Candlestick Bars except that the box/body is not colored in (the center of the body is 
hollow).

Line on Close

[Link] - [Top]
A line drawn at the level of the closing price for the period of a chart column to the closing price of next period.

Mountain

[Link] - [Top]
The Mountain Graph Draw Type draws a Mountain graph using the period Close values.

The color for the Mountain Graph Draw Type can be set through the Graphics Settings window.

The specific color setting is Line on Close / Line On Open / Mountain and is listed in the Colors and Widths 
list.

HLC Bars

[Link] - [Top]
The HLC Bars Graph Draw Type is similar to the OHLC Bars Graph Draw Type, except that the Open value is 
not displayed on the chart.

HL Bars
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[Link] - [Top]
The HL Bars Graph Draw Type is similar to the OHLC Bars Graph Draw Type, except that the Open and Close 
values are not displayed on the chart.

Line On Open

[Link] - [Top]
The Line On Open Graph Draw Type draws a line from the Open Price of one bar period to the Open Price of the 
next bar period.

Line On HL Avg

[Link] - [Top]
The Line On HL Avg Graph Draw Type draws a line from the average of the High Price and the Low Price of one 
bar period to the average of the High Price and the Low Price of the next bar period.

Stair Step on Close

[Link] - [Top]
Draws a Stair Step graph using the period Close values.

Bid Ask Volume Bars

[Link] - [Top]

This graph is based on the Bid Volume, Ask Volume and total volume data as well as the Open, High, Low, and 
Close values.

For these bars to function as documented you must have Bid Volume and Ask Volume for the symbol of the chart. 
To confirm that you do, add the Bid Volume and Ask Volume studies to the chart. If these studies do not display 
any bars or have missing bars, then where you do not see bars you do not have Bid Volume and Ask Volume 
available. If Bid Volume and Ask Volume are not known for a bar in the chart, they are assumed to each be 50% of 
the total volume of the bar.

Each bar provides the following information:

• High price value: The top of the bar.
• Low price value: The bottom of the bar.
• Open price value: The thin dash on the left of the bar.
• Close price value: The thin dash on the right of the bar.
• Volume: The width of the bar depends on its total volume. The widest bar corresponds to the bar with the 

largest volume among the visible bars in the chart. The narrowest bar corresponds to the bar with lowest 
volume among the visible bars in the chart.

• BidVolume and AskVolume: The bar has two colors. The Bid Volume color (red by default) represents the 
volume of the trades that make up the bar that traded at the Bid. The Ask Volume color (green by default) 
represents the volume of the trades that make up the bar that traded at the Ask. For example, if Bid volume 
and Ask volume each represent 50% of the total volume, then each will be 50% of the bar. The color of 
BidVolume and AskVolume depends upon the width of the bar. These colors are explained in the Bid Ask 
Volume Bars Color Settings section.

The largest width for these types of chart bars is controlled through the Global Settings >> Graphics Settings >> 
Other >> Price Volume Bars Width % setting. The default setting is 125 percent.



Color Settings for Bid Ask Volume Bars

[Link] - [Top]
You can set the colors for the Bid Ask Volume Bars Graph Draw Type through the Graphics Settings window. 

The color settings are in the Colors and Widths list.

 

Color Description
Bid Ask Bar: Large 
Volume Ask Color

This color is used for the Ask Volume portion of the bar when the total volume of the 
bar is in the 75% to 100% range of the volumes of the displayed bars.

Bid Ask Bar: Medium - 
Large Volume Ask Color

This color is used for the Ask Volume portion of the bar when the total volume of the 
bar is in the 50% to less than 75% range of the volumes of the displayed bars.

Bid Ask Bar: Light - 
Medium Volume Ask 
Color

This color is used for the Ask Volume portion of the bar when the total volume of the 
bar is in the 25% to less than 50% range of the volumes of the displayed bars.

Bid Ask Bar: Light 
Volume Ask Color

This color is used for the Ask Volume portion of the bar when the total volume of the 
bar is in the 0% to less than 25% range of the volumes of the displayed bars.

Bid Ask Bar: Large 
Volume Bid Color

This color is used for the Bid Volume portion of the bar when the total volume of the 
bar is in the 75% to 100% range of the volumes of the displayed bars.

Bid Ask Bar: Medium - 
Large Volume Bid Color

This color is used for the Bid Volume portion of the bar when the total volume of the 
bar is in the 50% to less than 75% range of the volumes of the displayed bars.

Bid Ask Bar: Light - 
Medium Volume Bid 
Color

This color is used for the Bid Volume portion of the bar when the total volume of the 
bar is in the 25% to less than 50% range of the volumes of the displayed bars.

Bid Ask Bar: Light 
Volume Bid Color

This color is used for the Bid Volume portion of the bar when the total volume of the 
bar is in the 0% to less than 25% range of the volumes of the displayed bars.

Price Volume Bars

[Link] - [Top]
This Graph Draw Type will combine Price and Volume into the chart bars. The width of the bar depends on the 
Volume compared to the Volume of other bars displayed within the visible chart window. The wider the bar, the 
higher the volume of that bar relative to the other bars that are visible.

These bars are also reffered to as EquiVolume Bars.

For these bars to function properly, the symbol must have Volume data.

The largest width for these types of chart bars is controlled through the Global Settings >> Graphics Settings >> 
Other >> Price Volume Bars Width % setting. The default setting is 125 percent. 

For each chart bar there is a consistent amount of space in the chart regardless of the width of the actual displayed 
bar itself. To change the spacing between the bars, refer to Changing Bar Spacing. 

Candle Price Volume Bars

[Link] - [Top]
The Candle Price Volume Bars Graph Draw Type draws candlesticks that have a variable width based upon the 
volume of the candlestick relative to the candlestick with the maximum volume. 

A narrow width indicates that the candlestick bar has a lower volume compared to the visible candlestick bar with 
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the maximum volume. 

A wide width indicates the candlestick bar has a larger volume compared to the visible candlestick bar with the 
minimum volume.

The width of a candlestick bar is based upon the comparison of the volume of that particular bar to the visible 
candlestick bar with the maximum volume. Therefore, as you scroll the chart, the candlestick bar widths can 
change previous to what they were at a different position in the chart.

The largest width for these types of chart bars is controlled through the Global Settings >> Graphics Settings >> 
Other >> Price Volume Bars Width % setting. The default setting is 125 percent. 

Candle Price Volume Bars Hollow

[Link] - [Top]
The Candle Price Volume Bars Hollow Graph Draw Type draws candlesticks that have a variable width based 
upon the volume of the candlestick relative to the candlestick with the maximum volume. The interior of these 
candlesticks is not colored in.

A narrow width indicates that the candlestick bar has a lower volume compared to the visible candlestick bar with 
the maximum volume.

A wide width indicates the candlestick bar has a larger volume compared to the visible candlestick bar with the 
minimum volume.

The width of a candlestick bar is based upon the comparison of the volume of that particular bar to the visible 
candlestick bar with the maximum volume. Therefore, as you scroll the chart, the candlestick bar widths can 
change previous to what they were at a different position in the chart.

The largest width for these types of chart bars is controlled through the Global Settings >> Graphics Settings >> 
Other >> Price Volume Bars Width % setting. The default setting is 125 percent.

Point and Figure XO

[Link] - [Top]
The Point and Figure XO Graph Draw Type consists of columns of X's or O's. An X column is created when the 
price of the symbol is going up. An O column is created when the price of the symbol is going down. One X or O 
is drawn for each price move of the specified Box Size Input.

If the price of the symbol reverses direction by the number of boxes specified by the Reversal Size Input setting or 
more, then a new column is created in the opposite direction. If the prior column consisted of X's, then the next 
column will be O's, or O's if the prior column is X's. The Reversal Size in no way controls the minimum number of 
boxes per chart column. The number of boxes per chart column just simply depends upon whether a reversal has 
occurred based on the price action of the symbol. So there can be just one box.

The chart Tick Size can be changed to whatever that you require and this will affect the Box Size. However, this 
does not change the values of the underlying data in the chart. Those will remain the same. And as explained below 
all comparisons are based upon the Price Display Format setting on the chart.

For more information on how Point and Figure charts are generated, refer to the Point and Figure Chart Study.

Renko Bricks
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[Link] - [Top]
The Renko Brick Graph Draw Type draws a Renko Brick body based on the Bar Size as defined in Chart >> 
Chart Settings.

For more information on Renko Bricks and how to create a Chart using Renko Bricks see the Renko Charts 
documentation.

Renko Brick With Wicks

[Link] - [Top]
The Renko Brick With Wicks Graph Draw Type is similar to the Renko Brick Graph Draw Type, except that it 
includes lines (wicks) on the top and bottom of the Renko Brick Body that extend up to the High and down to the 
Low of the bar.

For more information on Renko Bricks With Wicks and how to create a Chart using Renko Bricks With Wicks see 
the Renko Charts documentation.

Blank

[Link] - [Top]
The Blank Graph Draw Type does not display any bars in the chart

*Last modified Wednesday, 06th December, 2023.
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Introduction

[Link] - [Top]

The information on this page applies to version 1647 and higher. 

Sierra Chart offers three different types of Renko chart bars. These are Standard Renko bars and Flex (flexible) 
Renko Bars, and Flex Renko Inverse Setting Bars. 

These types of chart bars only work with Intraday chart data.

In a standard price bar there are four values. The Open, High, Low, and Close/Last. The Open is the first price 
traded for a bar. The High is the highest price traded. The Low is the lowest price traded. The Close is the final 
price traded. If the bar is still forming, then the Close of the bar is last price traded.

A Standard Renko chart is made up of bars, also known as bricks, which are always the same price range from the 
Open price to the Close price. The distance between the Open to the Close is specified in price ticks. 

For example, if the Tick Size for the symbol of the chart is .25, and the Renko Bar/Brick Size is specified as 4, the 
Renko Bar will have a price range of 1.0 from its Open to Close prices. This is known as the Bar/Brick Size of the 
Renko Bar. It always is the Open to Close price range and does not include the High to Low price range.

The High and Low of a Renko bar can be optionally displayed based upon the Graph Draw Type setting. The 
High and Low represent the true high and low of the prices which make up the Renko bar.

The Renko Bar can be cut short if New Bar At Session Start is enabled in Chart >> Chart Settings. In which 
case you will see a Renko Bar less than the specified number of price ticks. This can also result in overlapping 
bars/bricks. For additional information, refer to Overlapping Bricks.

There are Up Renko bars and Down Renko bars, and each bar either continues or reverses the direction/trend of the 
previous Renko bar. A bar continues the direction of the previous bar when the price movement of the symbol 
moves the Bar Size in the same direction from the most recent completed Renko bar Close price. A completed 
Renko bar is considered a bar where the Open to Close difference is equal to the Bar Size. 

A reversal occurs when there is price movement of the symbol which is twice the Bar Size, the Close to the Open 
range, in the opposite direction. In the case of a currently forming incomplete Renko bar, the comparison to 
determine a reversal is to the Close of the previous Renko bar. So there must be price movement twice the Bar Size 
from that Close price. In the case of the current Renko bar being complete, the comparison to determine a reversal 
is to its own Close price. 

If the current Renko bar is not complete, then there is a reversal in place on that same bar. If the current Renko bar 
is complete, which is the case when its Open to Close range is equal to the Bar Size, then a new reversal bar is 
created. 

However, in the case of when Renko New Bar Mode has been set to New Trend Bar When Range Exceeded | 
New Bar When Open Crossed or New Trend Bar When Range Met | New Bar When Open Crossed, then a 
new bar will be started before an actual reversal occurs when the Open price is crossed. Refer to Renko New Bar 



Mode for details. 

The current forming Renko bar will continue to accumulate data and can continue the current trend, or can reverse.

When the direction/trend of the previous bar is continued with a new bar, the open of the new bar is equal to the 
close of the previous bar. When the direction/trend of the previous bar is reversed, the open of the new bar is equal 
to the open of the prior bar. 

Sierra Chart Renko bars are Candlesticks which include tracking of the High and Low values that are outside of the 
classic brick. These are called wicks. To ensure that you see the wicks, set the Graph Draw Type in Chart >> 
Chart Settings to Renko Bricks with Wicks which is the default. 

Sierra Chart Renko bars also update the last bar closing/last price as real-time data is received. The last bar in the 
chart could be either an Up or Down Renko Bar, and is not determined until the bar is complete. The final bar is 
never removed, but the Open value of the bar can change when the bar is closed. Refer to the image below.

Once a Renko Bar/Brick (Open to Close) becomes equal to the Bar Size setting in ticks, any trading above that 
brick in the case of an up Renko bar or below that brick in the case of a down Renko bar, immediately starts a new 
bar and that new bar begins to form a new Renko bar according to the Renko bar rules depending upon the specific 
Renko Bar Period Type. 

Using Renko Bars

[Link] - [Top]
1. Follow the instructions of the Tick by Tick Data Configuration page to make sure you have tick by tick 

data.
2. To set the chart bars to Renko bars, select Chart >> Chart Settings on the menu.
3. In the Intraday Bar Period >> Bar Period Type list, select Renko Bar (in ticks) or Aligned Renko Bar 

(in ticks). For information about Aligned Renko Bars, refer to Opening Price for First Renko Bar.
4. Specify the number of ticks per Renko bar in the box below. This is also known as the Bar Size. Each 1 tick 

is equivalent to the Tick Size setting in Chart Settings. Therefore, if the Tick Size is .25 and you specify 4 
ticks, then this is equivalent to 1.0 as an actual value. This will mean that each Renko bar body will have a 
length of 1.0. This Bar Size always applies to the body. Not from the High to the Low of the Renko bar.

5. Verify the Price Display Format is set correctly. The building of Renko bars has a dependency on this 
setting when performing a comparison of values. It needs to be set to the same precision as the Tick Size. 
For example, if the tick size is .25, then the Price Display Format needs to be .01.

6. The Session Times >> New Bar At Session Start option applies when using Renko bars. We recommend 
keeping this option enabled, so that the Renko bars always start from a consistent point in time. However, 
keep in mind that this can also result in the Renko bricks overlapping. Refer to Overlapping Bricks. 

7. Verify the correct Tick Size is set for the symbol. If it is not correct, change it. This setting is also one the 
Chart Settings window. 

8. There are several choices for the Graph Draw Type setting when using any of the Renko Bar Bar Period 
Types:
◦ CandleStick: Uses the true Open and Close values to draw the bars. The High and Low are also 

displayed. The Candlestick bar color settings in Global Settings >> Graphics Settings apply when 
using this Graph Draw Type.

◦ CandleStick Body Only: Uses the true Open and Close values to draw the bars. The High and Low 
are not displayed. The Candlestick bar color settings in Global Settings >> Graphics Settings 
apply when using this Graph Draw Type.

◦ Renko Brick: The Renko Open and Renko Close values are used to draw the bars. The High and 
Low are not displayed. The Candlestick bar color settings in Global Settings >> Graphics Settings 
apply when using this Graph Draw Type.

◦ Renko Brick With Wicks: The Renko Open and Renko Close values are used to draw the bars. 
The High and Low are also displayed. The Candlestick bar color settings in Global Settings >> 
Graphics Settings apply when using this Graph Draw Type.
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9. Set the Intraday Chart Bar Period >> Gap Fill - * setting as required. When using a setting other than 
Gap Fill - None, the setting will fill the gaps between the chart bars. For complete details, refer to Filling of 
Price Gaps with Renko Bars. 

Gap Fill - Fill Bar Gap at Start of Day is only valid when you also have New Bar At Session Start 
enabled. Otherwise, it has no effect. 

When the opening price of the new session for the day is outside of the range of the previous Renko bar, the 
range from the close of the prior bar to the open of the new bar (the gap) is filled with Renko bars if using 
the Gap Fill - Fill All Bar Gaps | Gap Fill - Fill Bar Gap at Start of Day setting. The Renko bars will 
have the same Date-Time as the new Renko bar. The effect of this can easily be seen when looking at a 
chart with Day Session only data.

10. Press OK to close the Chart Settings window. 

Renko New Bar Mode

[Link] - [Top]
In Chart >> Chart Settings >> Intraday Chart Bar Period, there is the Renko New Bar Mode setting. Each 
setting consists of two sub settings. They are listed below. 

• New Trend Bar When Range Exceeded | New Reversal Bar When Reversal Amount Met
• New Trend Bar When Range Exceeded | New Bar When Open Crossed
• New Trend Bar When Range Exceeded | New Reversal Bar When Reversal Amount Met Plus 1 Tick 

and References Prior Close
• New Trend Bar When Range Met | New Reversal Bar When Reversal Amount Met
• New Trend Bar When Range Met | New Bar When Open Crossed
• New Trend Bar When Range Met | New Reversal Bar When Reversal Amount Met Plus 1 Tick and 

References Prior Close
• New Trend Bar After Range Met | New Reversal Bar When Reversal Amount Met
• New Trend Bar After Range Met | New Bar When Open Crossed
• New Trend Bar After Range Met | New Reversal Bar When Reversal Amount Met Plus 1 Tick and 

References Prior Close
• New Trend Bar After Range Met | Allow Change of Direction of Current Bar

Among the two sub settings, there is one for a new trend bar and one for a reversal bar. A description of each of 
these individual sub settings is below.

The definition of a complete or completed Renko bar is where the Open to Close range is equal to the Bar Size 
setting. 

New Trend Bar When Range Exceeded

[Link] - [Top]
A new trend bar will be started, when the current Renko bar is complete and the Bar Size has been exceeded and 
price is moving in the same direction as the current bar.

New Trend Bar When Range Met

[Link] - [Top]
A new trend bar will be started, when the current Renko bar Bar Size has been met. The volume of the trade that 
causes the bar size to be met, is not included in the existing bar, only the new bar.

New Trend Bar After Range Met

[Link] - [Top]
A new trend bar will be started, after the current Renko bar is complete and the Bar Size has been met. This means 
that the Intraday data record that causes the Bar Size to be met, is added to that chart bar and the next Intraday Data 



record will start a new bar.

New Reversal Bar When Reversal Amount Met

[Link] - [Top]
A new reversal bar will be established, when the reversal amount, normally two times the Bar Size has been met 
by the price action. 

New Bar When Open Crossed (for potential reversals)

[Link] - [Top]
In the case of a completed Up Renko bar, once the price moves below the lower Open price, a new bar begins 
because a reversal potentially can occur. But this new bar has no known direction until it is established. 

In the case of a completed Down Renko bar, once the price moves above the higher Open price, a new bar begins 
because a reversal potentially can occur. But this new bar has no known direction until it is established.

The reason for this Renko Mode is to support the use of the Numbers Bars study on Renko bars so that the chart 
bar where the reversal occurs, contains the volume at price data for all of the levels of the reversal bar. Otherwise, 
this would not happen. 

New Reversal Bar When Reversal Amount Met Plus 1 Tick and References Prior Close

[Link] - [Top]
A new reversal bar will be established, when the reversal amount, normally two times the Bar Size has been met 
plus one additional tick by the price action. 

The calculation for determining if a reversal takes place according to the price range needed (normally two times 
the Bar Size), will be in reference to the prior bar close.

Although one additional tick is required to trigger the reversal, the size of the reversal bar still will be according to 
the Bar Size and the distance between the prior close and the close of the reversal bar will be equal to twice the Bar 
Size. In the case of Flexible Renko bars, the offset will either increase or reduce this amount. However, because the 
additional tick is required, what happens is that a new trend bar of at least a length of 1 Tick is also started at the 
same time as a reversal.

When using a Renko New Bar Mode which contains this method, in some cases this will result in Renko bars 
where the high to low range either at the top of a down Renko bar, or at the bottom of an up Renko bar will be 
equal to the Bar Size and there will be a missing Renko bar/brick. Another effect of this, is that sometimes 
reversals are missed when they should actually exist. Therefore, this method is questionable but it is supported to 
create Renko bars similar to another common implementation in another program. 

Allow Change of Direction of Current Bar

[Link] - [Top]
With this particular mode, the current building Renko bar can have its trend change at any moment. This means 
that the closing price can be changed from being above the open price, to below the open price, or from below the 
open price to being above the open price. Normally this change is not allowed. This can happen whether the Renko 
bar is considered complete or not. 

Effectively what this means is that the normal logic of reversals never occurs.

Renko Open, High, Low, Close Values

[Link] - [Top]
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Renko bars maintain the actual true High and Low for each bar in addition to the Renko Open and Renko Close 
values. 

There are also the true Open and Close values from the underlying price data for each Renko bar. The Renko Open 
and Renko Close values are the values that are used to draw the Renko body. While the actual Open and Close 
values are based on the actual open and close prices which occurred while building the Renko bar. 

All six values are displayed in the Window >> Chart Values Window and the Window >> Tool Values 
Window. To view these values for each chart bar in the Tool Values Window, refer to Chart Values Tool. Refer to 
the image below. 

When using ACSIL, all of the Renko bar data is accessed with the sc.BaseData[] arrays. Use the SC_OPEN, 
SC_HIGH, SC_LOW, SC_LAST, SC_RENKO_OPEN, SC_RENKO_CLOSE constants with sc.BaseData[] 
to access these different arrays. The SC_RENKO_OPEN, SC_RENKO_CLOSE arrays hold the values for the 
displayed Renko bar candlestick body. 

For Study and Chart Alert Formulas, the Renko Open and Renko Close values are accessed with the ID0.SG22 
(Renko Open) and the ID0.SG23 (Renko Close) identifiers.

The candlestick wicks, if visible on a Renko bar, are based upon the true High and Low values of the Renko bar, 
which are based upon the actual underlying price data. In ACSIL these are accessed with the SC_HIGH and 
SC_LOW sc.BaseData[] arrays. For Study Alert and Chart Alert Formulas, these are accessed with the H or 
ID0.SG2 (High) and L or ID0.SG3 (Low) identifiers. 

The last Renko bar in the chart, is a standard candlestick bar which represents the true Open, High, Low, Last of all 
of the trades which make up that bar. It is not possible to know the final values of the Renko Open and Renko 
Close (ACSIL SC_RENKO_OPEN and SC_RENKO_CLOSE arrays) until the bar closes and there is a new bar 
after it. In the case of a Renko bar for a new trading day, and at the beginning of a chart when using the Aligned 
Renko Bar Period Type, Renko Open and Renko Close values for this bar can be 0 until the alignment price is 
encountered in the data.

The actual true Close price ( ACSIL SC_LAST array ) of a Renko bar will not necessarily equal the visual Renko 
Close price ( ACSIL RENKO_CLOSE array ), when a Renko bar is completed.

To output the Renko bar Open and Close values as you visually see on the chart to a Spreadsheet when using one 
of the Spreadsheet studies, add the Renko Visual Open/Close Values study to the chart.

Opening Price for First Renko Bar and Alignment (Aligned Renko Bars)

[Link] - [Top]
When Chart >> Chart Settings >> Intraday Bar Period >> Bar Period Type is set to Aligned Renko, then the 
first bar in a chart or the first bar of the new session for the day when Chart >> Chart Settings >> Session Times 
>> New Bar at Session Start is enabled, is aligned based on the Bar Size setting.

This is done by waiting to build the first Renko bar until there is a price encountered in the underlying data which 
has no remainder when divided by the actual Bar Size. 

For example, if the chart Tick Size is .25 and the Bar Size is 4 ticks, giving an actual Bar Size of 1.0, then the first 
Renko bar/brick does not begin until there is a price which evenly divides by 1.0.

So in this example all bars/bricks are aligned to 1.0 boundaries. 

In other words, the opening price of a Renko bar will always be an exact multiple of the Bar Size.

To prevent the alignment of the first bar in a Renko bar chart or the first bar of the new session for the day, use the 
Chart >> Chart Settings >> Intraday Bar Period >> Bar Period Type >> Renko Bars (in ticks) setting 
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instead.

Splitting of Renko Bars

[Link] - [Top]
When there are price gaps in the trading activity for symbol, or when the Intraday Data Storage Time Unit for the 
underlying Intraday data records in the chart data file, are not of 1 Tick units, there will be splitting of Renko bars 
when there is excess range on the bar which is in the same direction of the bar.

For example, a trade occurs which causes the current Renko bar to become complete and this trade price is away 
from the closing price of the current Renko bar by more than the Bar Size. This will cause a new Renko bar and 
there will be a high or low value extending beyond that Renko bar to this trade price.

The Renko close to this high or low price, will be broken down into smaller Renko bars. As many Renko bars 
consisting of the Bar Size setting which can be added, will be added. If only a single partial Renko bar can be split 
from it, that will be done as well.

For example, if the Renko Bar Size is 5, the Tick Size is 1, and there is a Renko bar with a closing price of 100 and 
it is a complete 5 tick Renko bar with an open at 95, but its high is at 105, then the range from 100 to 105 will be 
split off into a new adjacent Renko bar just to the right of it. This process repeats as necessary until there is no 
longer any excess range.

The opposite is true for down Renko bars.

Filling in of High or Low Bar Values to Match Renko Bar Open at 
Reversals

[Link] - [Top]
Still to be documented.

Flex Renko

[Link] - [Top]

In Chart >> Chart Settings there is a Bar Period Type named Flex Renko. This is short for Flexible Renko. The 
edit box below this setting requires 3 separate parameters separated by a - character. 

Format: BarSize-TrendOffset-ReversalOffset. All 3 of these parameters must be specified in Ticks. If the Tick 
Size for the symbol is .25, then a setting of 10 ticks will equal 2.5.

Refer to the Renko Open, High, Low, Close Values section for details about Flex Renko Open, High, Low and 
Close values.

Bar Size

[Link] - [Top]
The Bar Size specifies the Renko Bar size as a number of ticks. A tick is equivalent to the Tick Size setting in 
Chart >> Chart Settings. 

A standard Renko chart requires that price moves the Bar Size in the current trend direction in order to form a new 
bar in the direction of the trend. To form a reversal bar, price has to move two times the Bar Size.

The Flex Renko allows the user to adjust the algorithm used to build a Renko Bar. Therefore, allowing different 
types of charts that capture different types of price action. The additional settings are the Trend Offset and 
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Reversal Offset.

Trend Offset

[Link] - [Top]
Trend Offset : A standard Renko bar has a Trend Offset of zero, which means that when a new bar is formed in 
the current trend direction, the Renko Open value of the new bar is equal to the Renko Close value of the prior bar. 

When you specify a non-zero value for the Trend Offset , the Renko Open value is offset inside the prior bar by 
the specified number of ticks. This means that the price of the symbol no longer has to move as far to form a new 
bar in the trend direction. Note: Trend Offset must be greater than or equal to zero and less than the Bar Size. 

Reversal Offset

[Link] - [Top]
Reversal Offset : A standard Renko bar has a Reversal Offset of zero, which means that when a new bar is 
formed that reverses the current trend direction, the Renko Open value of the new bar is equal to the Renko Open 
value of the prior bar. 

When you specify a non-zero value for the Reversal Offset, the Renko Open value is offset from the prior bar 
Open by the specified number of ticks. This offset causes the new Renko bar to overlap the prior Renko bar. This 
means that the price of the symbol no longer has to move as far to form a new bar to reverse the trend direction. 
Note: Reversal Offset must be greater than or equal to zero and less than the Bar Size. 

Examples

[Link] - [Top]
A standard N-tick Renko Bar would be specified with N-0-0, which specifies that the trend and reversal bars are in 
the standard locations. A standard trending Renko Bar would have an Open equal to the prior Close, and a standard 
reversal Renko Bar would have an Open equal to the prior Open

A "Hybrid Renko" can be formed by using settings for BarSize-TrendOffset-ReversalOffset like N-N/2-N/2 
(Example: 4-2-2). With these settings you will see the trend/reversal bar Open values are offset into the standard 
Renko bar by 50%. Refer to image below.

Another interesting combination for BarSize-TrendOffset-ReversalOffset is N-(N-1)-1 (Example: 10-9-1), which 
forms a "Trend Channel". Refer to image below.

Filling of Price Gaps with Renko Bars

[link] - [Top]
This section explains how to fill or not to fill price gaps in trading, when using Renko bars. By default price gaps in 
trading are not filled when using Renko bars. Although price gaps are filled in where reversals occur.

When there are price gaps in the chart, the gap is always going to be equivalent to an amount which is evenly 
divisible by the Renko Bar Size . This means that each Renko bar is always in alignment with the first Renko bar 
in the chart, or the trading day when New Bar at Session Start is enabled in the Chart Settings for the chart.

To fill price gaps in trading when using Renko bars, select Chart >> Chart Settings. Refer to the image below for 
the relevant setting.

From the list of gap fill options in the Intraday Chart Bar Period frame, select Fill All Bar Gaps or Fill Bar 
Gap at Start of Session to fill only the gap at the start of the trading day. Press OK. 



To not fill price gaps in trading when using Renko bars, from the list of gap fill options in the Intraday Chart Bar 
Period frame, select None.

The image below shows a filled in gap at the beginning of the trading day, according to the Session Times.

The image below shows the gap at the beginning of the trading day, according to the Session Times, without being 
filled. 

Overlapping Bricks

[link] - [Top]
When New Bar At Session Start is enabled in Chart >> Chart Settings, and a new trading day session is 
encountered in the chart, then this can result in the Renko open to close range (brick) of the new bar at the start of 
the new trading session intersecting the previous bar brick. Refer to the image below for an example of this.

The last Renko bar brick of the prior session can also intersect the prior Renko bar brick. This is because the final 
bar of the previous trading session is not complete, because a new bar was forced at the start of the new trading 
session. So you are effectively seeing where the true closing price was when it completed due to end of the trading 
session versus a bar that completes normally according to the standard Renko bar rules. When there is a new 
trading session there is no way to really complete the last bar without fabricating prices so it is left as is.

Using Numbers Bars Study on Renko Charts

[link] - [Top]
When using the Numbers Bars study on a Renko bars chart, the Renko bars are replaced by the Numbers Bars. The 
number of bars and timestamps remains the same. The existing bars are just replaced with a numbers Bars display.

The Numbers Bars study will display the true Open, High, Low and Close values of each bar showing the true 
price activity which make up the bar. The altered Renko Open and Close values of Renko bars will not normally be 
visible unless you have set the Open andClose Marker StyleInput to display the Open and Close values through 
markers or through a Candlestick.

When using the Numbers Bars study, it is recommended to set the Renko New Bar Mode, to one of the options 
with New Bar When Open Crossed. This is so the chart bar where the reversal occurs, contains the Volume at 
Price data for all of the price levels of the reversal bar. Otherwise, this would not happen. 

Flex Renko Inverse Setting Bars

[link] - [Top]
The information in this section is effective as of Sierra Chart version 1645. 

Flex Renko Inverse Setting Bars are similar to Flex Renko bars but the parameters for them have an opposite/
inverse implementation but effectively do the same thing. Flex Renko Inverse Setting Bars are constructed using 
the very same code base as standard Renko and Flex Renko bars. 

To use these bars, select Chart >> Chart Settings on the menu. In the Intraday Bar Period >> Bar Period Type 
list, select Flex Renko Inverse Set Bar (in ticks). The parameters are described below.

• Bar Size: The size of the brick/bar in ticks.
• Trend Bar Offset: New Renko bricks are offset from the prior brick by this amount in ticks. In other 

words, a new Renko bar is created when price moves by this number of ticks or more from the last 
completed Renko bar. The comparison is done to the Close of the prior Renko bar to the Close of the 
current Renko bar. The difference between these will be equal to this setting. 
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Set Trend Bar Offset to the same as the Bar Size to make a standard Renko bar. Trend Bar Offset cannot 
be less than or equal to 0. The minimum is 1.

• Reversal Bar Trigger: Reversal Bar Trigger is specified as a number of ticks. When there is a reversal of 
the price by this amount, a new reversal bar is created. 

When there is a reversal, calculating the difference between the Close of the prior completed Renko bar to 
the Close of the current Renko bar, the difference between these will be equal to this setting. 

Reversal Bar Trigger cannot be less than 2 ticks. 

Set Reversal Bar Trigger to be twice the Bar Size to make a standard Renko bar. For example, if the Bar 
Size is 8, then set this to 16.

Renko Education

[link] - [Top]
If you have any questions about the formation of Renko bars or the underlying True Open, High, Low and Close 
values, then the first step is to educate yourself about Renko Bars. These are the relevant sections:

• Renko Introduction
• Renko New Bar Mode
• Flex Renko Bars
• Intraday Chart Bar Period >> Gap Fill
• Filling of Price Gaps with Renko Bars
• Splitting of Renko Bars
• Filling in of High or Low Bar Values to Match Renko Bar Open at Reversals

We believe this documentation is a very good definitive reference. Once you have understood and read that 
documentation about how Renko bars are built in Sierra Chart and all of the related aspects of them, at this point 
you need to go through an exercise on your own. The objective of this exercise is to gain an understanding about 
Renko bars and validate all of the data Open, High, Low, and Close that Sierra Chart is providing with Renko bars 
and validate the appearance of the bars.

Here is the exercise. Open a chart and set the chart bars to 1 Number of Trades Per Bar. Set Chart >> Graph 
Draw Type to Line on Close. Examine each and every single trade and begin to draw on graph paper or whatever 
method you find appropriate, Renko bars according to the specifications. Also draw draw another bar representing 
the true Open, High, Low and Close values.

Using the underlying tick by tick data, and following the relevant specifications based on the particular Renko 
New Bar Mode you are using and other relevant settings, do you get a different result than what Sierra Chart is 
providing? If not, and then you can see that with Sierra Chart provides does make sense. Or if you see a difference, 
you have to understand why there is a difference and see where you are going wrong and verify what you are doing 
even makes sense.

You really only have to go through this process for a couple of bars to get an idea about Renko bar construction. It 
is not that difficult if you just simply take the time and have some patience for this. It really is an important 
exercise to gain a good understanding about Renko bar construction and all of the detailed aspects behind them.

It also is important to be very faithful with the handling of gaps. When there are price gaps, make sure the true 
Open, High, Low, Close do not represent those because those were price levels that never traded. Unless you are 
using one of the Fill Gap options.

Renko Reversal Bar Alert Formula

[link] - [Top]
To get a visual indication also an alert of where the Renko chart bars reverse direction, use the following formula 
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with the Color Bar Based on Alert Condition study: 

OR(AND(ID0.SG23[-1] > ID0.SG22[-1] , ID0.SG23 < ID0.SG22), AND(ID0.SG23[-1] < ID0.SG22[-1] , 
ID0.SG23 > ID0.SG22)) 

*Last modified Wednesday, 22nd February, 2023.
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Tools

[Link] - [Top]
Pointer

[Link] - [Top]
Description

[Link] - [Top]
This tool allows selection of existing chart drawings. It is also intended to be the tool selected when no other 
interaction with the chart is desired.

The Pointer tool should not be confused with the use of the word "Pointer" in this documentation, which refers to 
the pointing device on your computer. As you move your pointing device around, it does cause the screen pointer 
to move as well.

Tool Usage

[Link] - [Top]
In order to select an existing drawing, place the screen pointer over the desired drawing and left click. Once 
selected the drawing can be manipulated based on the allowed changes for the specific drawing.

Tool Configuration

[Link] - [Top]
By default, the Pointer Tool selects an existing Chart Drawing by left clicking on the drawing when this tool is 
active. This can be changed by unselecting the Support Left Click to Select Chart Drawings option on the 
Global Settings >> Tool Settings dialog.

Chart Values/Crosshair

[Link] - [Top]

Description



[Link] - [Top]
The Chart Values tool displays the values for each graph in the chart at the chart column that you are pointing to. 
These values are displayed in the Window >> Tool Values Window. 

Tool Usage

[Link] - [Top]
To use or activate the Chart Values tool, select Tools >> Chart Values/Crosshair on the menu. On the chart, 
click your Pointer left button once to activate the tool and display the chart values for the column that you are 
pointing to with your Pointer.

To deactivate the tool, left click your Pointer.

The chart values are displayed in the Tool Values Window. If this window is not already displayed, select 
Window >> Tool Values Window on the menu.

If you see a checkmark by Window >> Tool Values Window, but the window is not visible, then select Window 
>> Reset Windows and reselect this command to display the Tool Values Window.

The values are also displayed in the Compact Tool Values Window. For more information about both of these 
windows, refer to the Viewing Tool and Chart Data When Using Tools section on this page.

Chart Values Tool Configuration

[Link] - [Top]
The following Chart Values tool settings are located on the Chart Values tab in the Global Settings >> Tool 
Settings window.

To control color and other appearance settings for the Chart Values tool, refer to Chart Values Tool Colors. 

Show Y Value and Time Boxes (Tool Settings >> Chart Values >> Chart Values

[Link] - [Top]
When this setting is set to Yes, boxes that show the Time and Price information are displayed in the respective 
scales area for the location of the Crosshairs.

Hide Chart Values Tool when Pointer not Over Chart (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
When this setting is set to Yes, the Crosshairs for the Chart Values Tool will not be shown on the Chart when the 
Pointer is moved outside of the Chart window.

Show Crosshair Horizontal Line (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
This setting enables and disables the display of the horizontal crosshair line which intersects the Pointer location.

Show Crosshair Vertical Line (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
This setting enables and disables the display of the vertical crosshair line which intersects the Pointer location.

Keep Compact Tool Values Window Always Visible with Tool (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
When this setting is set to Yes, the Compact Tool Values Window will always be visible when the Chart Values 



tool is the selected active tool in the Tools menu.

It will also be visible when another drawing tool is active and the Chart Values option Always On When Using 
Other Tools is selected.

Compact Tool Values Window Shows Chart Region 1 Values Only (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
When this setting is set to Yes, the Compact Tool Values Window will only show values for the first Chart Region.

Show/Hide Tool Values Window When Tool Activated/Deactivated (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
When this option is set to Yes, the Tool Values Window (Window >> Tool Values Window) will be displayed 
when you activate the Chart Values tool and will be hidden when you deactivate the Chart Values tool.

Jump to End of All Charts When Global Cursor is on and Tool is Deactivated (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
When this option is set to Yes, then when using the Chart Values tool with the Tools >> Global Cursor On and 
Tools >> Synchronize Charts options enabled, all the charts will move to their last bar when you deactivate the 
Chart Values tool and the controlling chart is already showing the last bar.

Refer to Global Cursor and Synchronize Charts for more information on these options. 

Note: for this to work properly the chart on which the Chart Values tool is on when the tool is deactivated, must 
have the last bar in view.

Center Bars to Global Cursor Crosshair (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
When this option is set to Yes, and when using the Global Cursor option with the Chart Values Tool, the other 
charts that do not have the active pointer, will have the chart bar that the crosshair is over be centered to the chart. 
This allows you to look to the left and to the right of that bar and see all of the bars on either side of it.

Note that due to differences in the time scales for different charts, that as the crosshair approaches the far left 
(beginning of time for the chart) or far right (end of time for the chart) of a particular chart, the crosshair will then 
move off center and approach the left or right side to align with the proper time in that window.

Always On When Chart Values Tool Selected (Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
When this option is set to Yes, the Chart Values tool will always be active when Tools >> Chart Values is 
enabled/checked.

As you move your Pointer around the chart window, the Tool Values windows will update. Refer to Viewing Tool 
and Chart Data When Using Tools for information about these windows.

Action When Other Tools Selected (Global Settings >> Tool Settings >> Chart Values >> Chart Values)

[Link] - [Top]
The following options are available:

• None: When this option is selected, neither of the below two options are active. 
• Always On When Using Other Tools: When this option is selected, the Chart Values tool is always on 

when any of the Drawing Tools is selected from the Tools menu. The crosshairs stay on the screen and the 
Tool Value windows update as the Pointer is moved.



• Always Enabled When Using Other Tools: When this option is selected, the Chart Values tool is always 
enabled when any of the Drawing Tools is selected from the Tools menu. The crosshairs display and the 
Tool Value windows update as the left button is clicked. Note that for most tools, the action of selecting the 
left button will perform the action of both the selected tool and the Chart Values tool. 

The difference between this option and Always On When Using Other Tools is that the Chart Values tool 
does not actually become active until the selected Tool becomes active when you left click the Pointer and 
initiate the selected tool. 

If you notice the Chart Values tool is out of sync with the Drawing Tool and it disables when you activate 
the Drawing Tool, then reselect the Drawing Tool from the Tools menu.

Day of Week (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

[Link] - [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 
Day of the Week will be displayed in the Time Box.

Year (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

[Link] - [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 
year will be displayed in the Time Box.

Month (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

Link] - [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 
month will be displayed in the Time Box.

Day (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

Link] - [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 
day of the week will be displayed in the Time Box.

Hour (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

[Link] - [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 
hour will be displayed in the Time Box.

Minute (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

[Link] - [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 
Minute will be displayed in the Time Box.

Second (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

[Link] - [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 
Seconds will be displayed in the Time Box.

Millisecond (Tool Settings >> Chart Values >> Date-Time Label Options for Intraday Charts)

[Link]- [Top]
When this option is set to Yes, then when the Chart Values tool is active and the Time Box is displayed, then the 



Milliseconds will be displayed in the Time Box.

Global Cursor (Tools >> Global Cursor On)

[Link] - [Top]

When using the Chart Values Tool, the Crosshair can be displayed on multiple charts within the same Chartbook 
at the same time to show the bars and price levels on other charts which correspond to the bar and price level the 
Crosshair is over on the active chart.

To use this feature, enable the Tools >> Global Cursor On option on the menu. This is a global setting and 
applies to all charts.

Place the charts side-by-side so they are visible.

Select Tools >> Chart Value/Crosshair on the menu to select the Chart Values tool.

Left click on a chart to activate the tool. The Chart Values Crosshair will appear on all charts. On the other charts it 
will be on a corresponding bar according to the Date-Time of the bar it is over on the chart it is being used on.

In order to synchronize your charts by bringing into view the corresponding time on the other charts, enable the 
option Tools >> Synchronize Charts on the menu. Refer to Synchronize Charts for more information.

If you want to synchronize only the charts which have the same Link Number, then enable the option Tools >> 
Synchronize Linked Charts Only. This option can only be enabled when Tools >> Synchronize Chartsis also 
enabled.

To change the Link Number of a chart, select Chart >> Chart Settings >> Linking from the menu. Select a 
number in the Link Number box in the Chart Linking frame. Refer to Synchronize Linked Charts Only for more 
information.

Keep in mind that charts from other Chartbooks that are currently visible because they have Window >> Window 
Always Visible enabled, will not display the crosshair if they are in another Chartbook. This is not supported. 

If the crosshair is not showing or not showing in the expected location on charts other than the source chart which 
you are using the Chart Values tool on, then make sure the horizontal scroll position for those other charts is 
including the same Date-Time and the vertical scale is including the same price as the source chart which you are 
using the Chart Values tool on. 

Global Cursor Not Active on All Charts

[Link] - [Top]
When using the Global Cursor and it is not active on all of the charts in the current Chartbook, then this will be 
because for the charts where it is not appearing, Tools >> Chart Values is not selected. 

The easiest solution in this case is to enable Global Settings >> Tool Settings >> Use Common Drawing Tool 
for Charts. 

Otherwise if that option is not enabled you need to select the Tools >> Chart Values tool for each chart.

Symbol Cursor (Tools >> Symbol Cursor)

[Link] - [Top]
It is supported to use the Global Cursor only on charts that have the same symbol. This is known as the Symbol 
Cursor.

The Symbol Cursor works identically to the Global Cursor except that the Symbol Cursor only displays on 



charts that have the same symbol as the chart where the Chart Values tool is being used.

To enable the Symbol Cursor, select Tools >> Symbol Cursor.

Synchronize Charts (Tools >> Synchronize Charts)

[Link] - [Top]
Selecting this option along with the Global Cursor adjusts all charts being viewed to show the same time on the 
screen as the location of the Chart Value tool in whichever window it is active within. This allows the timelines of 
multiple charts to be kept within view as the cursor is moved.

Turn this option on by selecting Tools >> Synchronize Charts. 

This option can be used with charts with different timeframes.

Synchronize Linked Charts Only (Tools >> Synchronize Linked Charts Only)

[Link] - [Top]
Enabling this option in addition to enabling Synchronize Charts will cause charts to scroll to the matching Date-
Time location when using the Global Cursor to keep the same time displayed for the charts, except that with this 
option enabled only charts that are linked together through the Chart Linking option will adjust their Date-Time 
location.

Enable this option by first enabling Tools >> Synchronize Charts and then enable Tools >> Synchronize Linked 
Charts Only.

Chart Values Tool Colors

[Link] - [Top]
The color, style, and width of the Crosshair lines and Price and Time boxes is controlled on the Global Settings / 
Chart >> Graphics Settings windows. Refer to the following Color and Width items within Colors and Widths tab 
of the Graphics Settings window.

• Chart Values: Color of the Price and Time Boxes 
• Chart Values: Crosshair 

Refer to the image below for the specific location of these. 

The vertical and horizontal lines drawn by the Chart Values tool are combined with the existing graphics on the 
chart using an exclusive or operation with the existing graphics. This allows, the prior lines to be removed as you 
move the Chart Values Tool around the chart, very efficiently. This means that the color of them, can be different 
than the color you selected. 

Adjust Regions

[Link] - [Top]

Description

[Link] - [Top]
The Adjust Regions special chart tool adjusts the height of Chart Regions.

You can make the regions larger or smaller.

In recent Sierra Chart versions it is possible to adjust the height of the regions in the chart by hovering your pointer 
over the boundary between the regions in the Values Scale on the right side of the chart. This eliminates the need 
to use the Adjust Regions tool. Refer to the image below. As you hover over the boundary between Chart 
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Regions, you will see a horizontal line displayed. Left click this line with your Pointer and drag to adjust to the 
new height and then release the left Pointer button.

Tool Usage

[Link] - [Top]
To select this tool, select Tools >> Adjust Regions on the main menu, press the corresponding Control Bar button 
(AR), or access it from the right-click chart shortcut menu.

Move your pointer over a chart region boundary. A horizontal dividing line will be displayed.

Left click with your pointer and hold. Move the pointer to adjust the height of the region to the desired height and 
release the left button.

You do not have to be very precise and move your Pointer to within one pixel of the boundary. There is about a 4 
pixel region above and below where you can left click your Pointer and drag to adjust the Chart Region height.

After you a change the heights of the Chart Regions, you may want to save your Chartbook by selecting File >> 
Save on the menu.

Also, if the studies on the chart are from a study collection on the Analysis menu, then you will need to save the 
Study Collection again in order to have the region heights saved with the Study Collection so they will be restored 
next time you apply the Study Collection. To do this select Analysis >> Studies. Select the Study Collection name 
in the Study Collections list and press the Save All button.

Tool Configuration

[Link] - [Top]
Maintaining Always Active State

To always have the Adjust Regions tool active select Global Settings >> Tool Settings. Select the General tab 
and enable Adjust Regions Tool Always Active with Current Tool.

Hand

[Link] - [Top]

Description

[Link] - [Top]
The Hand tool is a tool that is used to drag the chart left and right by simply clicking and dragging anywhere on 
the chart.

This is an alternative to using the scrollbar at the bottom of the chart. Vertical movement as well is optionally 
supported.

You may be more comfortable using this method of scrolling the chart rather than using the scrollbar.

Vertical scrolling/movement is also optionally supported with the Hand tool.

For additional information and methods of selecting this tool, refer to Selecting Drawing Tools.

The Hand tool is active when Tools >> Pointer is enabled/checked and the Chart Scrollbar is disabled.

Tool Usage
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[Link] - [Top]
To use the Hand tool select Tools >> Hand on the menu. Left click with your Pointer on the chart window and 
then drag left to move the chart towards the left and drag right to move the chart towards the right. Release the left 
Pointer button when you are done moving.

If you want the chart scale to remain completely the same, with the High value and Low value as you use the Hand 
tool to scroll the chart left and right, then refer to Using Fixed Values for Top and Bottom of Scale Range.

Tool Configuration

[Link] - [Top]
Vertical Movement and Scaling

[Link] - [Top]
The Hand tool can be used for vertical movement and scale changes. To enable this, select Global Settings >> 
Tool Settings >> General on the menu. Enable Support Vertical Movement/Scaling with Hand Tool. 

When the Hand tool is active and you drag up and down over the main chart, the chart will be moved up and down. 
This is the very same action that occurs when you drag up and down in the Values Scale area on the right side of 
the chart and Interactive Scale Move is selected for the scale.

If there is no vertical scale change, then right-click on the Values Scale on the right side of the chart and make sure 
Interactive Scale Locked is not selected. If it is, select Interactive Scale Move/Range instead.

When the option for Vertical Movement with the Hand tool is enabled, it is then possible to press and hold the 
Control (Ctrl) key on your keyboard and cause the chart scale to be compressed and expanded when you left click 
with your Pointer and drag up and down over the chart when using the Hand tool.

If you have any problems moving the chart with the Hand tool, then it is possible the scale has become out of 
expected alignment and you will need to reset the scale by selecting Chart >> Reset Scale. Or you can double-
click in the Values Scale area on the right side of the chart. It is not that something has gone wrong with the scale, 
rather it just needs to be reset to give you a default point from which to work from so you have an expected result.

You are also able move the chart up and down, and expand and compress the scale by using the Interactive Scaling 
feature which involves clicking and dragging on the right side Values Scale of the chart.

Chart Values Tool Always on When Using Hand Tool

[Link] - [Top]
It is supported to have the Chart Values Tool always on when using the Hand tool.

To do this, go to Global Settings >> Tool Settings >> Chart Values >> Action When Other Tools Selected and 
set it to Always On When Using Other Tools. 

For more information, refer to Chart Values Tool Settings.

Changing Hand Cursor

[Link] - [Top]
To change the cursor for the Hand tool, go into the operating system Control Panel >> Mouse Properties and 
then change the "Pointer >> Link Select" cursor. 

Line, Ray, Extended Line

[Link] - [Top]
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Description

[Link] - [Top]
The Line tool is for drawing a line that has 2 points and does not extend in either direction.

The Ray tool is for drawing a line that has 2 points and where the second point extends to the edge of the chart 
window.

The Extended Line tool is for drawing a line that has 2 points and where both points extend to the edges of the 
chart window.

All of these Drawing Tools can be used to draw vertical, horizontal, or any kind of lines you require on a chart.

A Line can be drawn on a Logarithmic Scale. When drawing the line either on a Linear or Logarithmic scale the 
Date-Time and vertical Value for each point is remembered according to the actual displayed values on the chart. 

On a Logarithmic scale, each point is drawn exactly at the original Date-Time and vertical Value that it was 
originally drawn to when using the Tool. There is correct display of a Line on a Logarithmic scale. If you want the 
Line to be curved so that the imaginary points along the line are drawn to their true correct values, then enable 
Global Settings >> Tool Settings >> Other >> Support Curved Lines on Logarithmic Scale.

In the case of a Ray drawing, when it is extended on a Logarithmic scale it goes to the correct transformations. 
First the vertical scale values go through a base 10 logarithmic conversion. After this, an extension is done on the 
Ray drawing using these logarithmic values. After the extension is complete, these vertical scale base 10 
logarithmic values, are converted back to the actual values by raising the number 10, to the power of these 
logarithmic values. These points are then drawn on the chart.

When changing between a Linear or Logarithmic scale, there is a correct transformation of the Line or Ray 
drawing anchor points, between these types of scales. 

Tool Usage

[Link] - [Top]
To use any of these tools, select Tools >> Line | Ray | Extended Line on the menu. For additional methods of 
selecting this tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer at the point where you want the first point to be and left click the Pointer. To complete the 
line, position the Pointer at the point where you want the second point to be and left click the Pointer again.

Cutting Lines

Rays, Extended Lines, and many other Chart Drawings can be cut by right-clicking on the Chart Drawing with 
your Pointer at the location that you want to cut it and selecting the Cut Drawing Here command on the Chart 
Drawing Shortcut menu. If this command does not exist on the Chart Drawing Shortcut menu, it can be added. 
Refer to Customizing Chart Drawing Shortcut Menu for instructions.

Extending Lines

A Line or Ray can be extended by right clicking on the side you wish to extend and selecting Extend Drawing on 
the menu.

Making a Line Either Vertical or Horizontal

When drawing line, it is possible to make it horizontal or vertical. As you are drawing the line, press the Control 
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key on your keyboard. As you move your Pointer around, the line will become either horizontal or vertical. 
Continue to hold the Control key until you set the second point of the line. This method can also be used when you 
are Adjusting the Line.

Setting a Line or Ray to a Specific Angle

In order to create a Line or Ray that has a specific angle, set the desired angle in the Line Fixed Angle setting field 
and set Use Line Fixed Angle to Yes, in the Chart Drawing Properties / Chart Drawing Configuration window.

Tool Configuration

[Link] - [Top]
To configure the Line | Ray | Extended Line Drawing Tools, refer to the Drawing Tool Configuration section.

Erasing

[Link] - [Top]
To erase a line Chart Drawing, refer to the Erasing Chart Drawings section.

Parallel Lines

[Link] - [Top]

Description

[Link] - [Top]
The Parallel Lines drawing tool is for drawing 2 or more parallel lines.

By default, 2 lines will be displayed. Additional lines are automatically drawn based upon the specified Levels in 
the Parallel Lines Configuration window. Refer to Tool Configuration below.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Parallel Lines on the menu. For additional methods of selecting this tool, refer to 
the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer where you want to start the first Parallel Line and left click the Pointer. Move the Pointer 
where you want the line to end and left click again.

Move the Pointer above or below the first Parallel Line to set the position of the second Parallel Line and left click 
the Pointer to complete the drawing. Any additional Levels that have been specified in the Parallel Lines 
Configuration window will be drawn.

Cutting Parallel Lines

Parallel Lines, and many other Chart Drawings, can be cut by right-clicking on the Chart Drawing with your 
Pointer at the location that you want to cut it and selecting the Cut Drawing Here command on the Chart Drawing 
Shortcut menu. If this command does not exist on the Chart Drawing Shortcut menu, it can be added. Refer to 
Customizing Chart Drawing Shortcut Menu for instructions.

Tool Configuration
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[Link] - [Top]
Additional lines are specified through the Levels >> Level % setting in the Parallel Lines Configuration window. 
The percentage is a percentage of the distance between the first and second drawn parallel lines.

A positive percentage draws lines which originate from the first line towards the second line. For example a 50% 
percentage will draw line between the first and second parallel line. A negative percentage draws lines which 
originate from the first line and are placed away from the second line.

Using a percentage of -100 will draw a parallel line opposite of the second line on the other side of the first line. 
Using a percentage of 100, will draw a line directly at the same position as the second line. Using a percentage of 
50 will draw a parallel line in the middle of the first and second lines. For more information refer to the Drawing 
Tool Configuration section.

Erasing

[Link] - [Top]
To erase a Parallel Lines drawing, refer to the Erasing Chart Drawings section.

Parallel Rays

[Link] - [Top]

Description

[Link] - [Top]
The Parallel Rays drawing tool is for drawing 2 or more parallel lines which extend beyond the second point. 
These extending lines are known as Rays.

By default, 2 lines are displayed. Additional lines are automatically drawn based upon the specified Levels in the 
Parallel Rays Configuration window. Refer to Tool Configuration below.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Parallel Rays on the menu. For additional methods of selecting this tool, refer to 
the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer where you want to start the first Parallel Ray and left click the Pointer. Move the Pointer 
where you want the line to end and left click again.

Move the Pointer above or below the first Parallel Ray to set the position of the second Parallel Ray and left click 
the Pointer to complete the drawing. Any additional Levels that have been specified in the Parallel Rays 
Configuration window will be drawn.

Cutting Parallel Rays

Parallel Rays, and many other Chart Drawings, can be cut by right-clicking on the Chart Drawing with your 
Pointer at the location that you want to cut it and selecting the Cut Drawing Here command on the Chart Drawing 
Shortcut menu. If this command does not exist on the Chart Drawing Shortcut menu, it can be added. Refer to 
Customizing Chart Drawing Shortcut Menu for instructions.

Tool Configuration
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[Link] - [Top]
Additional lines are specified through the Levels >> Level % setting in the Parallel Rays Configuration window. 
The percentage is a percentage of the distance between the first and second drawn parallel lines.

A positive percentage draws lines which originate from the first line towards the second line. For example a 50% 
value will draw line in the middle of the first and second parallel lines. A negative percentage draws lines which 
originate from the first line and are placed away from the second line.

Using a percentage of -100 will draw a parallel line opposite of the second line on the other side of the first line. 
Using a percentage of 100, will draw a line directly at the same position as the second line. Using a percentage of 
50 will draw a parallel line in the middle of the first and second lines. For more information refer to the Drawing 
Tool Configuration section.

Erasing

[Link] - [Top]
To erase a Parallel Rays drawing, refer to the Erasing Chart Drawings section.

Chart Calculator

[Link] - [Top]
 
Description

[Link] - [Top]
The Chart Calculator drawing will perform the specified calculations between two points on the chart and display 
the results.

Refer to the Drawing Tool Configuration section to configure this drawing tool and specify what calculations to 
calculate and display.

Tool Usage

[Link] - [Top]
To select this tool, select Tools >> Chart Calculator on the menu. For additional methods of selecting this tool, 
refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

To use this tool, left click with the pointer on the chart to set the beginning point. Move your pointer to where you 
want to end the line and left click again to set the end point. 

Making a Line Either Vertical or Horizontal

When drawing a Chart Calculator line, it is possible to make it horizontal or vertical. As you are drawing the line, 
press the Control key on the keyboard. As you move your Pointer around, the line will become either horizontal or 
vertical. Continue to hold the Control key until you set the end point of the line. This method can also be used 
when you are Adjusting the line.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

For angle readings to be correct, you must set the Value Increment per Bar in Ticks (Price Unit per Bar in Ticks) 
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setting in Chart >> Chart Settings >> Chart Drawings.

Erasing

[Link] - [Top]
To erase a Chart Calculator drawing, refer to the Erasing Chart Drawings section.

Horizontal Line | Horizontal Ray | Horizonal Line Non-Extended | Vertical Line

[Link] - [Top]

Description

[Link] - [Top]
The Horizontal Line tool is for drawing a horizontal line on the chart that extends across the entire chart. As an 
alternative to using this drawing tool you could use the Line or Horizontal Lines studies instead.

The Horizontal Ray tool is for drawing a horizontal line that extends from the first point set for the line and 
extends either to the left or right of the chart window.

The Horizonal Line Non-Extended tool is for drawing a horizontal line that does not extend beyond the two 
points used to set the line. 

The Vertical Line tool is for drawing a vertical line on the chart.

Tool Usage

[Link] - [Top]
To use any of these tools, select Tools >> Horizontal Line | Horizontal Ray | Horizonal Line Non-Extended | 
Vertical Line on the menu. For additional methods of selecting these tools, refer to the Selecting Drawing Tools 
section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

For the Horizonal Line and Vertical Line, position your Pointer where you want the horizontal or vertical line to be 
and left click with your Pointer. Move the Pointer until you find the line is positioned exactly where you want it, 
then left click again with your Pointer.

In the case of the Horizontal Ray drawing, the line will extend in one direction from the point you have left 
clicked at or subsequently moved the Pointer to. The direction of the extension is to the left or right based upon the 
Drawing Tool Configuration or the Chart Drawing Properties.

For the Horizonal Line Non-Extended, position your pointer where you want the horizontal line to start and left 
click with your Pointer. Move the Pointer to where you want the horizontal line to end, then left click again with 
your Pointer.

Tool Configuration

[Link] - [Top]
The direction of the Horizonal Ray is based upon the Drawing Tool Configuration or the Chart Drawing 
Properties.

Refer to the Drawing Tool Configuration section to configure the drawing tool.
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Adding Text to a Horizontal Line

[Link] - [Top]
1. To add text to an existing horizontal line on the chart, right-click with your Pointer on this horizontal line 

and select Modify Text on the displayed menu. The Modify Text command will need to be added to the 
Chart Drawing Shortcut menu if it is not already listed. For instructions to add this command, refer to 
Customizing Chart Drawing Shortcut Menu. 

2. Enter the text in the displayed window and press OK. 
3. You will then see this text displayed under the horizontal line.
4. You can change the alignment of the text through the Chart Drawing Properties. 

Erasing

[Link] - [Top]
To erase a Vertical Line, Horizontal Line or Horizontal Ray drawing, refer to the Erasing Chart Drawings section.

Type Text | Stationary Text

[Link] - [Top]

Description

[Link] - [Top]
The Type Text and the Stationary Text drawing tools are used to place text directly on a chart.

When using the Type Text tool, the text you enter is linked to a specific Date and Time and value in the Chart 
Region it was typed in. Therefore, as you scroll the chart, the text will move.

When using the Stationary Text tool, the text you enter is positioned relative to the top left of the chart window. 
Therefore as you scroll the chart, it always remains stationary.

It is supported to configure a Control Bar button that uses the Type Text tool and draws on the chart specific 
predefined text with predefined Properties. Refer to Custom Text Drawing Control Bar Buttons.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Type Text | Stationary Text on the menu. For additional methods of selecting 
this tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer where you want enter the text and left click the pointer. Enter the text in the displayed text 
box and press OK.

When you have preset text for the Text or Stationary Text Tools on the Text tab of the Drawing Tool 
Configuration for these Tools, then when left clicking on the chart, there will not be a prompt to enter the text. 

Rather, the preset text will be displayed automatically. If you do not want this behavior, then remove the preset text 
in the Drawing Tool Configuration window for these tools.

To display multiple lines of text, enter the text that you want on a separate line. Separate lines just by pressing the 
Entry key in the text box which displays when you left click on the chart when using the Type Text Tool.

Tool Configuration
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[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Modifying Existing Text Drawings

[Link] - [Top]
To modify an existing Text drawing on the chart, refer to the Chart Drawing Properties section.

Erasing

[Link] - [Top]
To erase a Text drawing, refer to the Erasing Chart Drawings section.

Price Retracement (2 point) | Price Expansion (2 point) | Price Projection (3 point) Tools

[Link] - [Top]
This section documents the Price Retracement (2 point), Price Expansion (2 point), and Price Projection (3 
point) tools.

Description

[Link] - [Top]
Price Retracement

[Link] - [Top]

This tool is used to draw Retracement levels as horizontal lines which are based on 2 points. To select this tool, 
select Tools >> Price Retracement on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Using this tool involves drawing a line. To do this, left click with your Pointer on the chart to mark point A, move 
the Pointer and left click again to mark point B. The line A-B represents the length of price move.

The retracement levels are calculated from these 2 points. If the line is down sloping, then the retracement lines 
will move upward starting from 0% at the bottommost point and the percentages will increase from this 
bottommost point. If the line is up sloping, then the retracement lines will move downward starting from 0% at the 
topmost point and the percentages will increase from this topmost point.

Price Expansion

[Link] - [Top]

This tool is used to draw Expansion/Extension levels as horizontal lines which are based on 2 points. To select this 
tool, select Tools >> Price Expansion on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Using this tool involves drawing a line. To do this, left click on the chart with your Pointer to mark point A, move 
the Pointer and left click again to mark point B. The line A-B represents the length of price move.



The expansion/extension levels are calculated from these 2 points. If the line is down sloping, then the expansion 
lines will move downward starting from 0% at the bottommost point and the percentages will increase from this 
bottommost point. If the line is up sloping, then the retracement lines will move upwards starting from 0% at the 
topmost point and the percentages will increase from this topmost point.

Price Projection

[Link] - [Top]

This tool is used to draw expansion/extension levels as horizontal lines which are based upon 3 points. To select 
this tool, select Tools >> Price Projection on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Using this tool involves drawing 2 lines that identify 3 points (A-B-C). To do this, left click with your Pointer on 
the chart to mark point A, move the Pointer, and left click again to mark B. The line A-B represents the length of 
price move.

Move the Pointer again and left click to mark point C. Point C is the point at which expansion/extension horizontal 
lines are drawn from. These expansions/extension lines are calculated using the length of line A-B and they are 
drawn from point C. 

If the A-B line is down sloping, then the expansion lines will move downward starting at point C and the 
percentages will increase as they go downward from this point. If the A-B line is up sloping, then the expansion 
lines will move upward starting at point C and the percentages will increase as they go upward from this point.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Modifying Retracement/Expansion Levels for Retracement/Expansion/Projection Drawings

[Link] - [Top]
To modify retracement/expansion levels on an existing drawing, you will need to open the Chart Drawing 
Properties window and simply modify the percentages on the Levels tab.

Hiding Retracement/Expansion Levels for Retracement/Expansion/Projection Drawings

[Link] - [Top]
To hide a retracement/expansion level on an existing drawing, follow either of these steps:

• Open the Chart Drawing Properties window for the drawing and uncheck the Levels >> Show option for 
the level that you wish to hide.

• Right-click on a level line on the drawing and select Hide Level. The level can be displayed again by 
opening the Chart Drawing Properties window and enabling the Levels >> Show option for that level.

Erasing the Drawing

[Link] - [Top]
To erase a Retracement/Expansion/Projection drawing, refer to the Erasing Chart Drawings section.

Moving the Drawing

[Link] - [Top]



To move an existing Retracement/Expansion/Projection Chart Drawing, refer to the Move Chart Drawing section.

Adjusting the Drawing

[Link] - [Top]
You have the ability to adjust the A or B points of a Price Retracement or Price Expansion drawing. Or the A, B, or 
C points of a Price Projection drawing. Refer to the Adjust Chart Drawing section. To adjust one of the A, B, or C 
points, you need to select one of these points.

Gann Fan

[Link] - [Top]

Description

[Link] - [Top]
The Gann Fan tool draws multiple angled lines at the angles set in the configuration for the Gann Fan Drawing 
Tool, beginning from the first point selected.

The angles are specified as slope values instead of degrees.

Tool Usage

[Link] - [Top]
To select this tool, select Tools >> Gann Fan on the menu.

For additional methods of selecting this tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

To use this tool, left click with your Pointer on the chart to start the lines at a significant point. The angled fan lines 
are drawn from this point.

Depending upon whether the line drawn is sloping up or down determines whether the fan lines are going to be 
sloping up or down, respectively. The exact ending bar is not relevant to this.

The direction and number of bars from the first point to the second point only establishes the direction of the fan 
lines, whether the lines are sloping up or down, and the internal ending point of the extending fan lines. In addition, 
the angle value that is displayed in the Tool Values Windows when creating or modifying the Gann Fan is 
determined by the position of a virtual line from the first point to the second point relative to the horizontal. 
Otherwise, it is not used in the calculations.

The fan lines are calculated using one of three methods based on how the Value Increment Per Bar Set From 
setting is configured in the Drawing Tool Configuration window for the Gann Grid tool.

Refer to the Common Tool Configuration Settings and Chart Drawing Properties for Gann Grid and Gann Fan 
section for the possible choices.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

The Levels tab of the Tool/Drawing Configuration for the Gann Fan controls the individual drawn lines. You can 
control how many lines are visible, the slope of those lines and the color, style, and width of those lines. The slope 



is simply calculated as rise over run. One unit of price by one unit of time (1x) will be a slope of 1. One unit of 
price by two units of time (1x2) will be a slope of .5. 

The option for Extend on the Tools >> Tool Configs >> Gann Fan Config window under the Options tab 
controls whether the lines for the Gann Fan are extended beyond the location of the second point when being 
drawn. When this option is disabled, it is important to understand that the size of the Gann Fan drawing should be 
at least 10 bars beyond the first point. This is necessary in order to be able to visualize the Gann Fan when the 
Chart timeframe is changed.

Drawing One or More Lines at Specific Angles

[Link] - [Top]

The Gann Fan tool can be used to draw one or more lines at certain angles specified by the Slope value for each 
fan line. For example, if you want to draw a 45 degree angle precisely every time, then configure one of the 
available Tool Configurations for the Gann Fan tool with a single line in addition to the Initial line and set the 
Slope to 1 (See image). When you draw a line with this Gann Fan tool configuration, it will be converted to a 
precise 45 degree angle line. The formula for slope is: Rise divided by Run. A 1 point rise in value and a change in 
time by 1 time period (equivalent to 1 chart bar), is a slope of 1 or a 45 degree angle.

Note that the angle is determined from the data in the chart, not from the visual display. Since the slope is 
determined by the difference in the number of ticks (Y) divided by the difference in the number of bars (X), a line 
that is defined as a 45 degree angle (slope of 1), will most likely not visually appear to be at 45 degrees due to the 
geometry of the chart.

Erasing

[Link] - [Top]
To erase a Gann Fan drawing, refer to the Erasing Chart Drawings section.

Fibonacci Fan / Percentage Fan / Speed Resistance Lines

[Link] - [Top]

Description

[Link] - [Top]
The Fibonacci Fan tool draws multiple lines based upon the specified percentages. These percentage lines are 
relative to an imaginary vertical line from the end point of the drawn line down to the price level of the first point 
of the drawn line.

By default the Fibonacci Fan percentages are based on Fibonacci numbers. You are able to specify any percentages 
that you require. For example, specifying the percentages 66 and 33 will draw Speed Resistance lines.

Tool Usage

[Link] - [Top]
To select this tool, select Tools >> Fibonacci Fan on the menu. For additional methods of selecting this tool, refer 
to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

To use this tool, left click with the pointer on the chart to start a line at a significant point. Move your pointer to 
where you want to end the line and left click again to set the endpoint. As you are drawing it, you will see the fan 



lines drawn at the same time.

Tool Configuration

[Link] - [Top]
The option for Extend on the Tools >> Tool Configs >> Fibonacci Fan Config window under the Options tab 
controls whether the lines for the Fibonacci Fan are extended beyond the location of the second point when being 
drawn. When this option is disabled, it is important to understand that the size of the Fibonacci Fan drawing should 
be at least 10 bars beyond the first point. This is necessary in order to be able to visualize the Fibonacci Fan when 
the Chart timeframe is changed.

Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Fibonacci Fan drawing, refer to the Erasing Chart Drawings section.

Linear Regression

[Link] - [Top]

Description

[Link] - [Top]
The Linear Regression tool is used to draw a linear regression line across the specified bars with two parallel lines 
above and below it. The distance between these parallel lines and the linear regression line is two standard 
deviations, by default, from the linear regression line. 

The lines of a Linear Regression Chart Drawing can be extended beyond the endpoints of the lines by enabling the 
Options >> Extend Forward option in the Tool Configuration window for the Linear Regression tool.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Linear Regression on the menu. For additional methods of selecting this tool, 
refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer on the bar where you want to start the linear regression line and left click the Pointer. Move 
the Pointer to the last bar you want the line to end at and left click again.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section.

Erasing

[Link] - [Top]
To erase a Linear Regression drawing, refer to the Erasing Chart Drawings section.

Raff Regression Channel
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[Link] - [Top]

Description

[Link] - [Top]
The Raff Regression Channel tool is used to draw a linear regression line across the specified bars with two 
parallel lines above and below it. The distance between these parallel lines and the linear regression line is equal to 
the greatest distance of the highs and lows of the bars that the linear regression line is drawn across.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Raff Regression Channel on the menu. For additional methods of selecting this 
tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer on the bar where you want to start the Raff Regression Channel and press the left Pointer 
button. Move the Pointer to the last bar you want the channel to end at and left click again.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section.

Erasing

[Link] - [Top]
To erase a Raff Regression drawing, refer to the Erasing Chart Drawings section.

Arrow

[Link] - [Top]

Description

[Link] - [Top]
The Arrow tool is for drawing an arrow on a chart. When drawing the arrow, the head of the arrow is always at the 
location of the Pointer.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Arrow on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer where you want to start the arrow and left click the Pointer. Move the Pointer where you 
want the arrow to end and left click again.

Tool Configuration
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[Link] - [Top]
Refer to the Drawing Tool Configuration section.

Erasing

[Link] - [Top]
To erase an Arrow drawing, refer to the Erasing Chart Drawings section.

Cycle

[Link] - [Top]

Description

[Link] - [Top]
The Cycle tool is used to draw repeated arcs that have a width set by the two points you select. These arcs repeat 
backward and forward from the two selected points. This is helpful to identify patterns that repeat regularly in 
time.

Each cycle is based on the bar count. Therefore, the cycle arcs may not repeat themselves at exactly the same time 
interval as originally drawn across. One solution to this is to enable Chart >> Chart Settings >> Bar Period >> 
Include Columns With No Data. This setting will insert bars where there is no data, and then the cycles will 
match up timewise. Alternatively, look at using the Time Expansion or Time Projection Drawing Tools, since these 
have an option to be time or bar based.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Cycle on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Left click on the chart with your Pointer to set the first point. As you move the Pointer around, the distance in time 
(TD:) between the two points is displayed in the Window >> Tool Values Window and in the Window >> 
Compact Tool Values Window. This is useful to get a precise distance. For more information, refer to the 
Viewing Tool and Chart Data When Using Tools section.

Left click again to select the second point and complete the drawing.

To add or remove cycles from an existing Cycle drawing, right-click on the base of the cycle drawing (see image 
and description below) and select the Chart Drawing Properties command on the Chart Drawing Shortcut menu. 
If this command does not exist on the Chart Drawing Shortcut menu, it can be added - refer to Customizing Chart 
Drawing Shortcut Menu for instructions. 

Change the number of cycles drawn using the Options >> Number of Cycles property. As they are added/
removed, you can see the Cycle drawing update on the chart.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Selecting a Cycle Drawing for Moving, Adjusting or Erasing
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[Link] - [Top]

When you need to select a Cycle drawing to Move it, Adjust it, or Erase it - such as when you have selected Tools 
>> Move Drawing - you will then need to select the drawing by left clicking with your Pointer at any point of the 
base of the Cycle drawing where the Cycle lines touch the bottom of the Chart Region. Refer to the image above 
for more information.

Displaying the Chart Drawing Shortcut Menu For Cycle Drawings

[Link] - [Top]
When you need to display the Chart Drawing Shortcut menu for a Cycle drawing, in order to select one of the 
commands, you need to right-click with your pointer at any point of the base of the Cycle drawing where the Cycle 
lines touch the bottom of the Chart Region. Refer to the image above for more information.

Erasing

[Link] - [Top]
To erase a Cycle drawing, refer to the Erasing Chart Drawings section. When you need to select a Cycle drawing 
to erase it, you need to left click with your pointer at any point of the base of the Cycle drawing where the Cycle 
lines touch the bottom of the Chart Region. Refer to the image above for more information.

Time Expansion

[Link] - [Top]

Description

[Link] - [Top]
The Time Expansion tool is used to draw vertical lines at time or bar counts forward from a point, based upon the 
time or bar span between two points.

This tool marks two points on the chart. There are vertical lines at point A and B. The distance between point A 
and B represents the time interval as an actual time or bar count.

The third vertical line is drawn relative to point B at the first specified percentage of the time or bar count span 
between points A and B. The remaining vertical lines are drawn in the same way.

By default the percentages are based on the Fibonacci number sequence. These percentages can be changed to any 
values you want through the tool's Configuration window.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Time Expansion on the menu. For additional methods of selecting this tool, refer 
to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your pointer on the bar where you want to start the time interval and left click the pointer. Move the 
pointer to the last bar where you want to end the time interval and left click again.

Tool Configuration

[Link] - [Top]
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Refer to the Drawing Tool Configuration section.

Erasing

[Link] - [Top]
To erase a Time Expansion drawing, refer to the Erasing Chart Drawings section.

Marking Bars Certain Bar Counts Forward

[Link] - [Top]
The Time Expansion tool can be used to mark bars which are the specified number of bars forward from a 
particular point.

 
To use the tool in this way, follow these instructions:

1. Select the Time Expansion Tool Configuration Window by selecting Global Settings >> Tool Configs >> 
Time Expansion. 

2. Select the appropriate Tool Configuration number that you want to configure. Each drawing tool has 
multiple tool configurations. Refer to Using Multiple Drawing Tool Configurations.

3. Select the Options tab.
4. Set the Top and Bottom Labels to Num Bars or None.
5. Set Time Analysis Based On to Bars.
6. Select the Levels tab. 
7. Set the Level % values to percentages which correspond to bar counts where you want the vertical lines 

drawn. Every 100% equals one bar forward from point B. Therefore, if you want vertical lines drawn at 2, 
3, 5 and 10 bars forward from point B, then enter the following percentages: 200, 300, 500, 1000.

8. Press OK to close the Time Expansion Tool Configuration window.
9. Refer to the Tool Usage section above to use this drawing tool. To draw vertical lines at the specified bar 

counts forward from a particular point you need to position your Pointer one bar prior to where you want to 
start the bar count from, then left click the pointer to establish point A. Move the pointer one bar forward 
and left click again to establish point B.

10. You will now see vertical bars on the chart numbered according to the bar count forward from point B.
Time Projection

[Link] - [Top]

Description

[Link] - [Top]
The Time Projection tool is used to draw vertical time projection lines on a chart.

The drawing consists of three points. The distance between point A and B represents the time interval. From point 
C, vertical lines are drawn based upon a percentage of the distance from point A and B. By default the percentages 
are based on the Fibonacci number sequence. These percentages can be changed to any values you want through 
the tool's Configuration window.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Time Projection on the menu. For additional methods of selecting this tool, refer 
to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.
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Position your Pointer on the bar where you want to start the time interval and left click the pointer, move the 
pointer to the bar where you want to end the time interval and left click, then move the pointer to the third point to 
set where the projection lines begin and left click again to complete the drawing.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section.

Erasing

[Link] - [Top]
To erase a Time Projection drawing, refer to the Erasing Chart Drawings section.

Zig-Zag

[Link] - [Top]

Description

[Link] - [Top]
The Zig-Zag tool is used to draw multiple lines that have connected endpoints.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Zig-Zag on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer where you want to start the Zig-Zag line and left click the Pointer. Position the Pointer at the 
next point and left click the Pointer again to complete that segment. Repeat until you have drawn all required lines, 
then right click the Pointer to end the drawing.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Zig-Zag drawing, refer to the Erasing Chart Drawings section.

Gann Grid

[Link] - [Top]

Description

[Link] - [Top]
The Gann Grid tool is used to draw a grid of lines that are at a specific angle. The distance between the lines is 
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controlled as you draw the grid.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Gann Grid on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

To start the drawing, left click with your Pointer on the chart to initiate the Gann Grid drawing.

The Gann Grid operates in one of several methods based on how the Value Increment Per Bar Set From setting 
is configured in the Drawing Tool Configuration window for the Gann Grid tool. Refer to the Common Tool 
Configuration Settings and Chart Drawing Properties for Gann Grid and Gann Fan section for the possible choices.

Move your Pointer until you get the desired distance between the grid lines and the desired angle, then left click 
with your Pointer again to finish the Gann Grid. The second left click with your Pointer sets the width of the Gann 
Grid.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Gann Grid drawing, refer to the Erasing Chart Drawings section.

Pitchfork (Median Line Tool) | Pitchfork - Schiff Median | Pitchfork - Modified Schiff

[Link] - [Top]

Description

[Link] - [Top]
There are 3 Pitchfork Tools: Pitchfork, Pitchfork - Schiff Median, and Pitchfork - Modified Schiff. These tools 
are used in order to draw a central trend line along with upper and lower boundary lines.

All Pitchfork drawings are drawn by selecting 3 points on a chart. The first point is a major peak or trough on the 
chart. The second and third points are at a major peak and trough to the right of the first point. These are points A, 
B, and C respectively.

Point A represents the starting point of the median line. This median line is drawn between the B and C points. 
This line is also known as the handle of the Pitchfork drawing. The differences in the three different pitchfork tools 
is how it calculates the handle's (or Median Line's) point of rotation. 

The standard Pitchfork (sometimes referred to as a Median Line Tool or a Andrews Pitchfork) fixes the Handle 
point of rotation as the given point A that is entered with the initial Pointer click.

The Pitchfork - Schiff Median fixes the Handle point of rotation as the same X (time) position as Point A, but 
then uses the average of the Y (Price) values for Points A and B. Therefore, the Handle point of rotation X and Y 
coordinates are (Point A X-Value, (Point A Y-Value + Point B Y-Value)/2).



The Pitchfork - Modified Schiff fixes the Handle point of rotation as the average of points A and B in both X and 
Y. Therefore, the Handle point of rotation X and Y coordinates are ((Point A X-Value + Point B X-Value)/2, 
(Point A Y-Value + Point B Y-Value)/2).

Tool Usage

[Link] - [Top]
To use any of these pitchfork tools, select Tools >> Pitchfork | Pitchfork - Schiff Median | Pitchfork - Modified 
Schiff on the menu.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your pointer to place Point A and left-click to place the point. Move the pointer to place Point B, and left-
click a second time to place this point. Move the Pointer to place Point C and left-click a third time to finish the 
drawing.

Additional parallel lines can be drawn above and below the second and third lines which start at the B and C 
points. These are configured through the Levels tab on the Configuration/Properties window for the Pitchfork tools.

Adjusting the Points

[Link] - [Top]
You have the ability to adjust any of the three points (A, B, C) of a Pitchfork drawing. To do this, refer to the 
Adjust Drawing section.

Changing the Type of an Existing Pitchfork Drawing

[Link] - [Top]
You have the ability to change the type of an existing pitchfork drawing. For example, you can change from a 
normal Pitchfork drawing to a Pitchfork - Modified Schiff. To do this, follow these steps.

1. Right-click on one of the lines of an existing Pitchfork drawing. This can be any type of Pitchfork drawing.
2. Select Chart Drawing Properties on the displayed menu (if Chart Drawing Properties is not displayed, 

refer to Customizing Chart Drawing Shortcut Menu for instructions to have it added).
3. On the Chart Drawing Properties window, select the Options tab.
4. Choose the Pitchfork type.
5. Press OK.

Erasing

[Link] - [Top]
To erase a Pitchfork drawing, refer to the Erasing Chart Drawings section.

Rectangle | Extending Rectangle | Ellipse | Triangle

[Link] - [Top]

Description

[Link] - [Top]
These tools are used to draw a Rectangle, an Extending Rectangle, an Ellipse, or a Triangle on a chart.

An Extending Rectangle is a rectangle that extends either all the way to the right or left of the graph (depending on 
the direction in which it is drawn).



Tool Usage

[Link] - [Top]
To use use one of these tools, select Tools >> Rectangle | Extending Rectangle | Ellipse | Triangle on the menu. 
For additional methods of selecting this tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Left click with your Pointer on the chart to set the first point, move your Pointer until you get the desired region 
and then left click again. For the Rectangle, Extending Rectangle and Ellipse, this will close the drawing.

In the case of the Triangle Drawing Tool, three points are required. Using the Pointer, left-click to set the first 
corner of the triangle. Move the Pointer to the desired location for the second corner of the triangle and left-click 
again. Move the Pointer to the desired location of the third corner and left-click again to finish the drawing.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Rectangle, Extending Rectangle, Ellipse, or Triangle Chart Drawing, refer to the Erasing Chart 
Drawings section.

Additional Notes

[Link] - [Top]
When drawing an ellipse drawing and you draw it as a perfect circle, if you want it to maintain that same shape, it 
is necessary to use fixed timeframe chart bars, therefore not using Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars, do not change the timeframe of the chart bars, or 
change the bar spacing.

Draw Volume Profile

[Link] - [Top]
For information on the Draw Volume Profile tool, see the Draw Volume Profile page.

Erase All Drawn Volume Profiles

[Link] - [Top]
Description

[Link] - [Top]
The Erase All Drawn Volume Profiles tool is used to remove all Volume Profiles from the graph that were 
created using the Draw Volume Profile tool. This does not remove any Volume by Price studies that were addded 
through the Analysis >> Studies window. 

Tool Usage

[Link] - [Top]
Select the menu option Tools >> Erase All Drawn Volume Profiles to remove all drawn Volume Profiles. 
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Marker

[Link] - [Top]

Description

[Link] - [Top]
The Marker tool is used to display a marker on the chart. Point, Dash, Square, Star, Plus, X, Arrow, Triangle, and 
Diamond Markers are supported.

In the case of a Point marker drawing, the Size setting in the Drawing tool configuration specifies the half-size of 
the ellipse. So the diameter will be twice the size. When Size Based on Bar Spacing is enabled, then the size will 
be based on the chart bar spacing.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> Marker on the menu. For additional methods of selecting this tool, refer to the 
Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Position your Pointer to where you want to put the marker and left-click the Pointer to place the marker.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Marker drawing, refer to the Erasing Chart Drawings section.

Reward/Risk

[Link] - [Top]

Description

[Link] - [Top]
The Reward/Risk tool, is designed to indicate the Reward and Risk based upon a Stop price, Entry price, and 
Target price. A Reward/Risk ratio of 1 means that based upon the selected prices, the potential loss will equal the 
potential profit. A Reward/Risk ratio of 3 means that based upon the selected prices, the potential profit will be 3 
times the potential loss.

The calculation of the Currency Value for the Reward/Risk tool takes into account the current Quantity that is set 
for the chart. For more information, refer to the Reward/Risk Configuration.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> More Tools >> Reward/Risk on the menu. For additional methods of selecting 



this tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Move the Pointer to the desired Stop price and left-click the Pointer. Move the Pointer to the desired Entry price 
and left-click. Move the Pointer to the desired Target price and left-click to complete the drawing.

The text displayed beside the Target price indicates the values for the Entry, Stop, and Target locations. The 
Reward/Risk ratio will be displayed after the Entry price text.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Reward/Risk drawing, refer to the Erasing Chart Drawings section.

Swing Marker

[Link] - [Top]
Description

[Link] - [Top]
The Swing Marker tool allows you to place information about a bar and its relationship with the last selected bar 
on a graph. The tool can be used multiple times in one session, continually updating the inforamtion for the most 
recent bar with the previous bar that was selected. The available options to display include: Date, Time, Price, 
Price Difference, Tick Difference, Percent Change, and Number of Bars.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> More Tools >> Swing Marker on the menu. For additional methods of selecting 
this tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Move the Pointer to the first bar for which you want information drawn, and left-click to have the information 
displayed on the graph (since this is the first point, information that is relative to another bar (such as Price 
Difference) is not displayed for this bar). Move the Pointer to another bar (the tool can be used in either direction 
from the first selected bar) and left-click to have the information displayed on the graph for the second bar.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]



To erase a Swing Marker drawing, refer to the Erasing Chart Drawings section.

Date Marker

[Link] - [Top]
Description

[Link] - [Top]
The Date Marker tool allows you to place date information on the graph about a bar.

Tool Usage

[Link] - [Top]
To use this tool, select Tools >> More Tools >> Date Marker on the menu. For additional methods of selecting 
this tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Move the Pointer to the bar for which you want the date information drawn on the graph, and left-click to have the 
information drawn on the graph.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Date Marker drawing, refer to the Erasing Chart Drawings section.

OHLC Ray

[Link] - [Top]
Erasing

[Link] - [Top]
The OHLC Ray drawing tool allows you to draw a horizontal Ray line from the High, Low, Close, or Open of a 
bar to the right side of the graph. 

The tool also draws information on the right side of the chart for the Price and Date/Time of the bar. The specific 
information that is displayed is configurable in the OHLC Ray Configuration window (see Tool Configuration 
below).

If two or more of the bar levels are at the same location (same price), then a selection is automatically made on 
which one to display based on the following hierarchy: High, Low, Close, then Open.

When Adjust Tool Values to Tick Size in Chart >> Chart Settings is enabled, then when using this drawing tool, 
the Open, High, Low or Last values of the chart bar are rounded to the chart Tick Size setting. Therefore, the 
values you see could be different than the actual values. The solution to this is to uncheck Adjust Tool Values to 
Tick Size in Chart >> Chart Settings.

Tool Usage

[Link] - [Top]
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To use this tool, select Tools >> More Tools >> OHLC Ray on the menu. For additional methods of selecting this 
tool, refer to the Selecting Drawing Tools section.

Select the active Drawing Tool Configuration that you want to use by selecting Tools >> Current Tool Config >> 
Config # on the menu. For more information about Drawing Tool Configurations, refer to Using Multiple Drawing 
Tool Configurations.

Move the Pointer to the High, Low, Close, or Open of the bar for which you want to draw the ray and information, 
and left-click to draw the ray.

Tool Configuration

[Link] - [Top]
Refer to the Drawing Tool Configuration section to configure the drawing tool.

Erasing

[Link] - [Top]
To erase a Date Marker drawing, refer to the Erasing Chart Drawings section.

Custom Text Drawing Control Bar Buttons

[Link] - [Top]
Description

[Link] - [Top]
Control Bar buttons can be added which can place specific text on the chart when clicking the left Pointer button 
on the chart.

Tool Usage

[Link] - [Top]
To use one of these Control Bar buttons, press the Custom Text Drawing tool button on the Control Bar which has 
been configured and added to the Control Bar, then left-click with the Pointer on the Graph where you want to 
draw the text.

Configuration

[Link] - [Top]
This tool is configured through Global Settings >> Customize Control Bars >> Control Bar # >> Available 
Control Bar Commands >> Tools - Custom Text Drawing.

Add one or more of these Custom Text Drawing tool buttons to the Control Bar. Press the Set Custom Text 
button to configure the text that will be drawn.

There are various options which can be configured for each Custom Text Drawing tool button. These are found 
by selecting the Set Custom Text... button on the Customize Control Bar # window. They are as follows:

• Custom Text Tool: This displays the Custom Text Drawing tool being configured.
• Drawing Text: The text to be drawn on the chart when using the tool.
• Text Color: The color of the text to be drawn on the chart.
• Reverse Color: Uses the color defined in Text Color as the color of a box that surrounds the text which is 

then drawn in Black.
• Font: The font of the text to be drawn on the chart.
• Use Global Font: Uses the Global Font as the font to use for this Custom Text Tool.
• Next Text Tool: The next Custom Text Drawing tool to be selected after the one selected on the Control 

Bar has been used.



Shortcuts for Custom Text Drawings

[Link] - [Top]
Keyboard shortcuts can be added for all Custom Text Drawing tool configurations on the Control Bar. Additionally 
there are keyboard shortcuts for Next/Previous Custom Text Drawing configurations.

To configure the keyboard shortcuts, select Global Settings >> Customize Keyboard Shortcuts.

The Next Custom Text Drawing command will go to the next set Custom Text Drawing tool configuration 
specified through Next Text Tool in the Custom Text Drawing Tool Settings window. Otherwise, it will follow a 
linear advancement through the defined Custom Text Drawing tool configurations.

The Previous Custom Text Drawing command will go to the previous set Custom Text Drawing tool 
configuration specified through Next Text Tool in the Custom Text Drawing Tool Settings window. If there are 
multiple Next Text Tool settings pointing to the current Custom Text Drawing tool configuration, the first found 
Next Text Tool is used as a reference. If no specified Next Text Tool configuration is found, then this command 
will move back through the Custom Text Drawing tool configurations in reverse order.

Erasing

[Link] - [Top]
To erase a Custom Text drawing, refer to the Erasing Chart Drawings section.

Definition of Chart Drawing

[Link] - [Top]
The definition of a Chart Drawing in Sierra Chart, is an object like a Line or Ray which is drawn on a chart with a 
Drawing Tool selected through the Tools menu. 

Selecting Drawing Tools

[Link] - [Top]

To select a Chart Drawing tool to use, select Tools on the menu and the specific Tool on the menu you would like 
to use. Additionally, there are several additional ways to select a tool:

1. Right-click with your Pointer over the chart, and select the Tool on the chart shortcut menu. You will need 
to first add the Tools that you want to this chart shortcut menu if they are not already listed. To do this, 
select Global Settings >> Customize Chart Shortcut Menu.

2. Use the keyboard shortcut. The keyboard shortcuts are shown on the Tools menu after the drawing tool 
commands.

3. Use the corresponding Control Bar button. By default the Control Bar is displayed below the main Sierra 
Chart menu. You can detach it and move it anywhere. To add, hide or reorder the Control Bar buttons, 
select Global Settings >> Customize Control Bars >> Control Bar 1-8 on the menu. A Control Bar can 
be made visible by selecting Window >> Control Bars >> Control Bar 1-8.

A tool will remain selected until you select a different tool from the Tools menu, use one of the other methods to 
select a tool, or if you have the option Global Settings >> Tool Settings >> After Single Tool Use Change To set 
to something other than None. 

To have no tool active, select Tools >> Pointer on the menu.

When a drawing tool is selected through the Tools menu, it will become active whenever you left click your 
Pointer on the chart. This may cause a problem any time you interact with the chart with a left click if you do not 
intend to actually use the tool.



There are two solutions to this. Select Tools >> Pointer to switch to the default pointer which is not an actual tool 
and does not perform a drawing function. Additionally, refer to Using a Tool One Time, and Switching to the 
Default Tool, to use the feature to use a drawing tool one time and switch to the default drawing tool which can be 
the Pointer.

Creating Control Bar Buttons which Select Drawing Tool and Drawing 
Tool Configuration in One Step

[Link] - [Top]
It is supported to configure a Control Bar button which consists of selecting a particular Drawing Tool and 
Drawing Tool Configuration in one step. Follow these steps to accomplish this:

1. Select Global Settings >> Customize Control Bars >> Control Bar #.
2. In the Available Control Bar Commands list expand Tools - Custom Drawing Tool.
3. Select one of the Custom Drawing Tool # commands and press the Add button.
4. Make sure the Custom Drawing Tool # command is highlighted in the Selected Control Bar Commands 

list and press the Set Custom Tool button.
5. Set the Drawing Tool that you want to switch to when selecting the Control Bar button. Refer to the image 

below.
6. Set the Drawing Config that you want to use for the particular Drawing Tool. Refer to the image below. 

Each Drawing Tool supports 24 different configurations. Therefore, you can preset a configuration for a 
Drawing Tool and when selecting the particular Control Bar button being configured with these steps, that 
configuration will apply when using the drawing tool. 

Refer to Drawing Tool Configuration to set a Drawing Tool configuration. If this is not already done, it can 
be done after completing these steps.

7. Press OK. Press OK.
8. By default Custom Drawing Tool buttons have the caption CDT# where the # is the Custom Drawing Tool 

number. To customize the caption or the description that displays when you hover over the button with 
your Pointer, follow the instructions in the Control Bar Button Properties section.

9. When you select the CDT# button on the Control Bar that you have just added, the Drawing Tool be will 
be selected and the Drawing Configuration for the Drawing Tool will be selected all at the same time.

Note that when using a Control Bar button for a Custom Drawing Tool, the selected Drawing Tool Configuration 
number for that tool is always set to the Config # that was selected when the Control Bar Button was created. 

This is different from how the selection of a Drawing Tool Configuration is performed when selecting only the 
Drawing Tool itself. In the case where only the Drawing Tool is selected, then the previously selected Drawing 
Tool Configuration number for that drawing tool will be automatically selected. For example, when using the 
Extending Rectangle tool with Tools >> Current Tool Config >> Config 9, and then switching to using the Line 
tool with Tools >> Current Tool Config >> Config 1, and then changing back to the Extending Rectangle tool, 
the selected Current Tool Config for the Extending Rectangle will be Config 9.

If, however, the Control Bar Button for a Custom Drawing Tool for an Extending Rectangle is selected in which 
Config 3 was configured as part of the button, then Config 3 will be selected for that Drawing Tool and for any 
selection of the Extending Rectangle going forward until specifically changed.

Keyboard Shortcuts for Custom Drawing Tool Buttons

[Link] - [Top]
To set a keyboard shortcut for a Custom Drawing Tool button, follow the instructions below.

1. Select Global Settings >> Customize Keyboard Shortcuts.
2. In the Commands list expand the Custom Drawing Tool Keyboard Shortcuts list.
3. Select the particular Custom Drawing Tool number that you want to set a keyboard shortcut for.
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4. For further details refer to the Customize Keyboard Shortcuts documentation.

Drawing Tool Configuration

[Link] - [Top]

To configure the default settings for a Drawing Tool, select Global Settings >> Tool Configs >> [Tool Name] 
Config on the menu.

The Drawing Tool Configuration windows will be slightly different depending on whether you are setting the 
default configuration for the Drawing Tool or you are changing the Properties for an existing drawing on the chart. 
For example, there will be an Anchors tab for the Chart Drawing Properties window which will not be present on 
the Chart Tool Configuration window.

When setting the default configuration for a Drawing Tool, there may be less settings available for the Drawing 
Tool as compared to when changing the Properties for an existing Chart Drawing. The same Tool Configuration 
window is used in each case other than possibly less settings in the case of when setting the default tool 
configuration.

If an item described below does not display when editing the default Drawing Tool Configuration, then the 
setting is one that will display when the Chart Drawing Properties is selected for that drawing.

Additionally, some items may not be available for modification when editing the Drawing Tool Configuration, 
but will become available when editing the Chart Drawing Properties.

Changes to the default Tool Configurations do not affect existing Chart Drawings you have drawn on a chart, it 
only affects drawings made after the change to the defaults.

To change the configuration for existing Chart Drawings already drawn, you need to right-click on a Chart 
Drawing and select Chart Drawing Properties on the Chart Shortcut Menu displayed. If you do not see the Chart 
Drawing Properties command listed on the Chart Shortcut Menu, then you need to add it to the Chart Shortcut 
Menu. To do this, refer to the Customizing Chart Drawing Shortcut Menu section.

Each drawing tool has 24 different configurations. For detailed instructions on how to set each of these different 
configurations, refer to Using Multiple Drawing Tool Configurations.

It is also supported to specify the default Alert settings for a particular Drawing Tool configuration number. To set 
these settings, press the Alert button on the Tool Configuration window. 

The following are descriptions of the settings for each drawing tool. Many of the Drawing Tools share the same 
settings - these are described in the Common Tool Configuration areas.

When you are done updating a configuration, press the Save button on the Configuration/Properties window to 
save your changes.

Common Tool Configuration Settings and Chart Drawing Properties

[Link] - [Top]
• Levels >> Color: This displays and sets the color for the level line.
• Levels >> Style: This displays and sets the line style for the level line.
• Levels >> Width: This displays and sets the line width in pixels for the level line.
• Options >> Color: This displays and sets the color for the line.
• Options >> Style: This displays and sets the line style for the line.
• Options >> Width: This displays and sets the line width in pixels for the line.
• Options >> Outline >> Color: This displays and sets the color for the line.
• Options >> Outline >> Style: This displays and sets the line style for the line.
• Options >> Outline >> Width: This displays and sets the line width in pixels for the line.
• Levels >> Show All: This is the Show All Levels selection. When this option is selected, all the Levels are 
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set to display. Conversely, if this is selected off, then all of the levels are set to not display.
• Levels >> : This is the Add level button. When this button is pressed, a new level will be added to the list. 

When you click on the right side of a level just after the Width setting, or in any of the level settings 
options, it is defined as the selected level. The new level will be added before the selected level.

• Levels >> : This is the Remove level button. When this button is pressed, the selected level will be 
removed from the list. When you click on the right side of a level just after the Width setting, or in any of 
the level settings options, it is defined as the selected level. This selected level will be removed.

• Levels >> : This is the Move Level Up button. When this button is pressed, the selected level will be 
moved up the list. When you click on the right side of a level just after the Width setting, or in any of the 
level settings options, it is defined as the selected level that moves up.

• Levels >> : This is the Move Level Down button. When this button is pressed, the selected level will be 
moved down the list. When you click on the right side of a level just after the Width setting, or in any of 
the level settings options, it is defined as the selected level that moves down.

• Levels >> : When this button is pressed in, then all of the retracement/extension level lines will use the 
same Color and Width as the Tool (first level of the list) level.

• Levels >> : This is the reset button. When you press this button all of the levels will be set to the default 
settings. After resetting them you can use any percentages that you require.

• Labels >> Copy Config Name To Text: When this option is enabled, the configuration name (Config 
Name) given to the active Tool Configuration you are using for the Drawing Tool that supports this option, 
will be copied to the Text for that Chart Drawing and will be displayed with that Chart Drawing. 

For more information about Config Name, refer to Using Multiple Drawing Tool Configurations. 

This option can only be enabled through the Drawing Tool Configuration window through Global Settings 
>> Tool Configs>> [Tool Name]. It cannot be changed through the Chart Drawing Properties window for 
an existing Chart Drawing. Additionally, changing the Config Name of a Drawing Tool Configuration will 
not change the Text on existing Chart Drawings. 

There are several Chart Drawings that support setting Text on them. For instructions to set the text on them, 
refer to Modify Text. 

• : This button hides the Chart Drawing when it is in a Show state.
• : This button shows the Chart Drawing when it is in a Hide state.
• : This button locks the Chart Drawing when it is in an Unlocked state. Locked drawings cannot be modified 

or directly deleted without additional intervention.
• : This button unlocks the Chart Drawing when it is in a Locked state. Unlocked drawings can be modified 

or deleted without additional intervention.
• : This button opens the Chart Drawing Alert window.
• Anchors >> Date-Time: In the case when you have opened the Chart Drawing Properties for a Chart 

Drawing, then you will have an Anchors tab on the Chart Drawing Properties window. This displays the 
Date-Time individually for points A1-A2, A-B, or A-B-C of the Chart Drawing. 

These are the anchor points of the Chart Drawing where you begin and end the Chart Drawing with your 
Pointer when drawing it. These Date-Times can be modified. 

• Anchors >> Value: In the case when you have opened the Chart Drawing Properties for a Chart 
Drawing, then you will have an Anchors tab on the Chart Drawing Properties window. This displays the 
values individually for points A1-A2, A-B, or A-B-C of the Chart Drawing. 

These are the anchor points of the Chart Drawing where you begin and end the Chart Drawing with your 
Pointer when drawing it. These Values can be modified. 

• Anchors >> : Swaps the values of the anchor point Date-Time and Value coordinates.
• Anchors >> : Flips drawing vertically. Supported drawings include pitchforks, lines, fans, and parallel 

lines.
• Anchors >> : Flips drawing horizontally. Supported drawings include pitchforks, lines, fans, and parallel 

lines.
Common Tool Configuration Settings and Chart Drawing Properties for Gann Grid and 



Gann Fan

[Link] - [Top]
The following Tool Configuration Settings and Chart Drawing Properties apply to the Gann Grid and Gann Fan 
drawing tools.

• Options >> Value Increment Per Bar Set From >> Second Point: In this mode, the second left click 
with your Pointer which sets the second anchor point also sets the Value Increment Per Bar in Ticks for 
this Chart Drawing and is then stored with this Chart Drawing. Modifications to the Chart Drawing will 
then use the Value Increment Per Bar in Ticks that is stored with the Chart Drawing, and will not use the 
Chart >> Chart Settings >> Value Increment per Bar in Ticks (Price Unit per Bar in Ticks) setting.

• Options >> Value Increment Per Bar Set From >> From Tool: In this mode, you will be prompted for 
the Value Increment per Bar in Ticks when you first left-click the Pointer to begin the drawing. The 
initial value shown is set from the value in the Tool Configuration window for the drawing tool. 
Modifications to the Chart Drawing will then use the Value Increment Per Bar in Ticks that is stored with 
the Chart Drawing, and will not use the Chart >> Chart Settings >> Value Increment per Bar in Ticks 
(Price Unit per Bar in Ticks) setting or the value on the Tool Configuration window.

• Options >> Value Increment Per Bar Set From >> From Chart Setting: In this mode, you will be 
prompted for the Value Increment per Bar in Ticks when you first left-click the Pointer to begin the 
drawing. The initial value shown is set from the value specified in Chart >> Chart Settings >> Chart 
Drawings >> Value Increment per Bar in Ticks (Price Unit per Bar in Ticks). The Chart Settings value 
is then updated and is used for the Chart Drawing.

For complete details about what value you should enter for Value Increment per Bar in Ticks (Price Unit per 
Bar in Ticks), refer to the Value Increment Per Bar section.

Line | Ray | Extended Line Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Line | Ray | 
Extended Line tools and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing 
drawing, refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Ext (First): This extends the first point of the line to the edge of the chart window. 

When saving a Tool Configuration and the Ext option is enabled, the Line/Ray drawing is transformed into 
a Ray/Extended Line. So this setting is not applied to Line/Ray as it cannot be. It is always enabled with 
Ray/Extended Line. 

• Options >> Mark (First): This highlights with a small box the first point of the line.
• Options >> Mark (Second): This highlights with a small box the second point of the line.
• Options >> Ext (Second): This extends the second point of the line to the edge of the chart window. 

When saving a Tool Configuration and the Ext option is enabled, the Line/Ray drawing is transformed into 
a Ray/Extended Line. So this setting is not applied to Line/Ray as it cannot be. It is always enabled with 
Ray/Extended Line. 

• Options >> Use Line Fixed Angle (Yes/No): Enabling this option uses the value entered in the Line Fixed 
Angle setting field for the angle of the Line or Ray that is drawn. This option is only available for Line and 
Ray drawings.

• Options >> Use Fixed angle (value): Entering a value in this field along with having the Use Fixed Angle 
checkbox enabled will set the angle of the line to the entered value. This option is only available for Line 
and Ray drawings.

• Options >> Draw Text at End: Enabling this option will place the text associated with this drawing at the 
location of the second point that was entered for this drawing. Otherwise, the text is drawn at the location of 
the first point that was entered for this drawing. This option is only available for Line drawings.



Documentation for Line, Ray, Extended Line

Parallel Lines Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Parallel Lines 
tools and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display the line at the specified level. Uncheck this setting to hide a 
line. For the level that is labeled 1st Line, this is the original drawn line. For the level that is labeled 2nd 
line, this is the original drawn outer line.

• Levels >> Level %: The percentage for the parallel line which is drawn relative to the first and second 
lines. You can add as many parallel lines as you require and specify the relative position as a positive or 
negative percentage value for each. If you want to reset to the default lines, press the R button on the 
configuration window.

• Options >> Enable Vertical Lines: When this option is enabled, it connects the parallel lines on each side 
which creates a defined box style.

• Options >> Mark Anchors: When this option is enabled, it highlights the base line with its start and end 
point.

• Options >> Extend Forward: For Parallel Lines, this option is only available when modifying a current 
Chart Drawing. When enabled all of the lines are endlessly extended in the direction of the second point. 

When saving a Tool Configuration and the Extend Forward option is enabled, the Parallel Lines drawing 
is transformed into Parallel Rays. So this setting is not applied to Parallel Lines, as it cannot be. It is 
always enabled with Parallel Rays only.

• Options >> Extend Back: For Parallel Lines, this option is only available when modifying a current chart 
drawing. When enabled all of the lines are endlessly extended in the direction of the first point.

• Options >> Allow Horizontal Shift: When this is enabled, the third drawing point can shift the parallel 
lines left and right in addition to up and down. When this is enabled, the optional Vertical Lines become 
connecting lines since they are no longer vertical.

Documentation for Parallel Lines.

Parallel Rays Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Parallel Rays tools 
and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer to 
Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display the line at the specified level. Uncheck this setting to hide a 
line. For the level that is labeled 1st Line, this is the original drawn line. For the level that is labeled 2nd 
Line, this is the original drawn outer line.

• Levels >> Level %: The percentage for the Parallel Ray line which is drawn relative to the first and second 
lines. You can add as many Parallel Ray lines as you require and specify the relative position as a positive 
or negative percentage value for each. If you want to reset to the default lines, press the R button on the 
configuration window.

• Options >> Enable Vertical Lines: When this option is enabled, it connects the parallel lines on each side 
which creates a defined box style.

• Options >> Mark Anchors: When this option is enabled, it highlights the base line with its start and end 
point.



• Options >> Extend Forward: For Parallel Rays, this option is always enabled. This means all of the lines 
are endlessly extended in the direction of the second point.

• Options >> Extend Back: When enabled all of the lines are endlessly extended in the direction of the first 
point.

• Options >> Allow Horizontal Shift: When this is enabled, the third drawing point can shift the parallel 
lines left and right in addition to up and down. When this is enabled, the optional Vertical Lines become 
connecting lines since they are no longer vertical.

Documentation for Parallel Rays.

Chart Calculator Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Chart 
Calculator tool. 

To set the Tool Configuration or modify the Drawing Properties for an existing Chart Drawing, refer to Drawing 
Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Settings >> Horizontal Alignment: This controls the horizontal alignment of the text labels displayed at 
the end of the Calculator line.

• Settings >> Vertical Alignment: This controls the vertical alignment of the text labels displayed at the end 
of the Calculator line.

• Settings >> Text Opaque: When this option is enabled, the text labels will be drawn with a nontransparent 
background. Therefore, the chart bars will not be visible underneath the labels. Disable this option if you do 
not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart Drawings >> 
Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that can 
alternatively be used to prevent the labels from overlapping the bars.

• Settings >> Show Tick Difference: When this option is enabled, the difference in price ticks based upon 
the Tick Size setting in Chart >> Chart Settings is calculated between the two points of the Calculator 
line drawing and displayed. This is calculated as: Tick Difference = (Price at Second Entered Point - 
Price at First Entered Point) / Tick Size. This is prefixed with DIT: (Difference in Ticks) on the chart 
calculator drawing. For information on Tick Size see the Tick Size documentation.

• Settings >> Show Currency Value: When this option is enabled, the difference between the two points of 
the Calculator line drawing is calculated as a currency value, which considers the price value per tick, and 
is displayed on the calculator drawing. 

The Currency Value is calculated as: Currency Value = Absolute Value(((Price at First Entered Point - 
Price at Second Entered Point) / Tick Size) * Currency Value per Tick). This is prefixed with CV: 
(Currency Value) on the Chart Calculator drawing. 

When the chart is in Chart Trade Mode, then the Currency Value is multiplied by the Trade Window Order 
Quantity. This will affect the result displayed on the chart. 

For correct calculations, you need to verify that the Tick Size and Currency Value Per Tick are set properly. 
Normally these are automatically set and do not have to be changed. These are set in Chart >> Chart 
Settings.

• Settings >> Show Price Difference: When this option is enabled, the difference between the two points of 
the Calculator line drawing is calculated and displayed. The Price Difference is calculated as: Price 
Difference = Price at First Entered Point - Price at Second Entered Point. This is prefixed with PD: 
(Price Difference) on the Chart Calculator drawing.

• Settings >> Show Percent Change: When this option is enabled, the percentage difference between the 
two points of the Calculator line drawing is calculated and displayed. 

The Percent Change calculation is dependent on the direction of the slope of the line. The following are the 
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different calculations:
◦ If the line has a positive slope (As determined by a increase in price over time for the line), then:

▪ Percent Change = Absolute Value(Value at First Entered Point - Value at Second 
Entered Point) / Value of Lower Price Point.

◦ If the line has a negative slope (As determined by a decrease in price over time for the line), then:
▪ Percent Change = Absolute Value(Value at First Entered Point - Value at Second 

Entered Point) / Value of Higher Price Point.
• This option is prefixed with PC: (Percent Change) on the Chart Calculator drawing.

• Settings >> Show Time Difference: When this option is enabled, the time difference between the two 
points of the Calculator line drawing is calculated and displayed. This is prefixed with TD: (Time 
Difference) on the Chart Calculator drawing.

• Settings >> Show Numbers of Bars: When this option is enabled, the number of bars the two points of the 
Calculator line drawing spans across is calculated and displayed. This is prefixed with NB: (Number [of] 
Bars) on the Chart Calculator drawing.

• Settings >> Show Angle: When this option is enabled, then the angle of the Calculator line drawing is 
displayed. It is critical to understand how this calculation is arrived at. For details, refer to the Value 
Increment Per Bar description. This is prefixed with Deg: on the Chart Calulator drawing.

• Settings >> Show End Point Price: When this option is enabled, the price of the second point (A2) of the 
Calculator line drawing is displayed. This is prefixed with EV: (Ending Value) on the Chart Calculator 
drawing.

• Settings >> Multiline Label: When this option is enabled, then each of the enabled calculations will be 
displayed on a separate line instead of a single line.

• Settings >> Show Volume: When this option is enabled, then the total Volume of the chart bars the Chart 
Calculator line is drawn across is calculated and displayed. This is prefixed with V: on the Chart Calculator 
drawing.

• Settings >> Show Ask Bid Difference Volume: When this option is enabled, then the sum of the 
differences between the total Ask Volume and total Bid Volume of the chart bars the Chart Calculator line 
is drawn across is calculated and displayed. This can also be referred to as the Cumulative Delta Ask Bid 
Volume. This is prefixed with ABV: on the Chart Calculator drawing.

• Settings >> Draw Text at End: Enabling this option will place the text associated with this drawing at the 
location of the second point that was entered for this drawing. Otherwise, the text is drawn at the location of 
the first point that was entered for this drawing. 

Documentation for Chart Calculator.

Horizontal Line | Horizontal Line Non-Extended Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Horizontal Line 
tools and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Labels >> Price(EV): When this option is enabled, a price label will be displayed with the horizontal line.
• Labels >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 

nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars.

• Labels >> Horizontal Align: This sets the horizontal alignment of the Price label. The choices are Left 
and Right.

• Labels >> Vertical Align: This sets the vertical alignment of the Price label. The choices are Top, Bottom, 
and Center.



Documentation for Horizontal Line | Horizontal Ray | Horizonal Line Non-Extended | Vertical Line.

Horizontal Ray Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Horizontal Ray 
tools and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Ext (Left): When this option is enabled, the Horizontal Ray will extend to the left of the chart 
window. A Horizontal Ray can only extend left or right but not both.

• Options >> Ext (Right): When this option is enabled the Horizontal Ray will extend to the right of the 
chart window. A Horizontal Ray can only extend left or right but not both.

• Options >> Extend Until Future Intersection: When this option is enabled and the Horizontal Ray is 
extended to the right, the ray will only extend until it intersects with a bar in the chart. If no bar is 
intersected, then the ray will extend to the far right as normal.

• Labels >> Price: When this option is enabled, a price label will be displayed with the horizontal ray.
• Labels >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 

nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars.

• Labels >> Horizontal Align: This sets the horizontal alignment of the Price label. The choices are Left 
and Right.

• Labels >> Vertical Align: This sets the vertical alignment of the Price label. The choices are Top, Bottom, 
and Center.

Documentation for Horizontal Line | Horizontal Ray | Horizonal Line Non-Extended | Vertical Line.

Vertical Line Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Vertical Line tools 
and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer to 
Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Draw Within Chart Region: When this option is enabled, the Vertical line is only drawn 
within the main Chart Region (Chart Region 1).

• Options >> Vertical Text: When this option is enabled, the text drawn with the Vertical line is drawn 
vertically, instead of the typical horizontal (the text is rotated 90° from the horizontal and aligns with the 
Vertical line).

• Labels >> Multiline Label: When this option is enabled, then each of the enabled text options will be 
displayed on a separate line instead of a single line.

• Labels >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 
nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars.

• Labels >> Date: When this option is enabled, a Date label will be displayed with the Vertical line.
• Labels >> Time: When this option is enabled a Time label will be displayed with the Vertical line.
• Labels >> Date & Time: When this option is enabled, both a Date and Time label will be displayed with 

the Vertical line.



• Labels >> Horizontal Align: This sets the horizontal alignment of the displayed text. The choices are Left 
and Right 

• Labels >> Vertical Align: This sets the vertical alignment of the Price label. The choices are Top and 
Bottom.

Documentation for Horizontal Line | Horizontal Ray | Horizonal Line Non-Extended | Vertical Line.

Type Text | Stationary Text Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Text | 
Stationary Text tools. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, 
refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Text: This is the text that is displayed by the text drawing. In the case of when you are setting the 
configuration for the Text | Stationary Text tool, normally this should be left blank. If you specify text 
when configuring the tool, then whenever you use the Text | Stationary Text tool, then you will not be 
prompted for the text that should be displayed, and instead the text you specify here will be used. In the 
case where you are modifying the text of an existing text drawing on the chart through the Chart Drawing 
Properties window, then this shows the text of the specific drawing that you are modifying and allows you 
to edit it.

• Options >> Text Color: The color of the Text.
• Options >> Reverse Color: When this option is enabled, then the foreground and background colors of the 

Text are reversed.
• Options >> Opaque Background: When this option is enabled, then the background of the Text 

completely covers any graphics underneath it. When this option is disabled, then any graphics underneath 
the Text will appear, only the actual text itself will cover the graphics, and the surrounding background is 
not drawn.

• Options >> Override Back Color: When this option is enabled, then a color control will appear allowing 
setting of the background color of the Text. This option is only available when the option Opaque 
Background is enabled.

• Options >> Link to Vertical Axis Scale: When this is enabled, then the text is stationary along the 
horizontal axis but not stationary on the vertical axis. This only applies to Stationary Text drawings.

• Options >> Use Global Font: When this option is enabled, then the Text will be drawn using the global 
Chart Drawing font set in Global Settings >> Tool Settings. When this option is disabled, than the font 
used for the Text is specified within the Font frame on this window.

• Options >> Font >> Select: This button displays the Font Properties window for the font used for the Text.
• Options >> Horizontal Align: This sets the horizontal alignment for the Text. The choices are Left, 

Center, or Right.
• Options >> Vertical Align: This sets the vertical alignment for the Text. The choices are Top, Center, or 

Bottom.
Documentation for Type Text | Stationary Text.

Price Retracement | Price Expansion | Price Projection Configuration

[Link] - [Top]
  
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Price Retracement | 
Price Expansion | Price Projection tools and drawings. To set the Tool Configuration or modify the Drawing 
Properties for an existing drawing, refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display a retracement or expansion/extension level. Uncheck this 



setting to hide the level. For the level that is labeled Tool, this is the sloping line(s) defined by the entered 
points for the Price Retracement/Expansion/Projection drawing. If Show is disabled for this level, then the 
sloping line(s) will not be displayed unless you are actively drawing the drawing.

• Levels >> Level %: This specifies the retracement or expansion/extension level as a percentage to draw in 
the tool drawing. You can add as many levels as you require and specify the percentages, where 1 = 1% and 
100 = 100%. The default percentages are Fibonacci numbers. If you want to reset to the default 
percentages, press the R button on the configuration window. Use positive percentages for standard use. 
Use negative percentages when you want an opposite level. For example, with the Price Retracement tool 
a negative percentage will give you an extension line. With the Price Expansion tool, a negative 
percentage will give you a retracement level.

• Options >> Show Percent: When this option is enabled, the percentage of each retracement/extension 
level line will be displayed.

• Options >> Show Price: When this option is enabled, the price level of each retracement/extension level 
line is displayed.

• Options >> Round To Tick Size: When this option is enabled, the retracement/extension level lines will 
be rounded and adjusted to the nearest Tick Size set in Chart >> Chart Settings.

• Options >> Labels On Right: When this option is enabled, the Price and Percent labels are aligned to the 
right side of the retracement/extension horizontal lines.

• Options >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 
nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option can 
alternatively be used to prevent the labels from overlapping the bars.

• Options >> Start Drawing At End Point: When this option is enabled, the horizontal retracement/
extension level lines will be drawn at the location of the last point entered for the tool (either the second or 
third point, depending on the tool being used).

• Options >> Enable Vertical Line: When this option is enabled, a vertical line will be drawn from the 0 to 
100% retracement or extension levels at the last point entered for the drawing (either the second or third 
point, depending on the tool being used).

• Options >> Show Reward/Risk: When this option is enabled, the Reward/Risk value of each level line is 
displayed. The Reward/Risk is calculated as: Reward/Risk = Absolute Value((Price at Level - Price at 
Second Entered Point) / (Price at Second Entered Point - Price at First Entered Point)). This option is 
not available with the Price Projection tool.

• Options >> Show Currency Value: When this option is enabled, the monetary value of each level line is 
displayed. The currency value is calculated by taking the difference in the prices of the first two entered 
points divided by the Tick Size and multiplied by the Currency Value per Tick: Value = Absolute 
Value(Price at First Entered Point - Price at Second Entered Point) / Tick Size * Currency Value per 
Tick. For information on the Tick Size and Currency Value per Tick see the Chart Settings page.

• Options >> Show Ticks: When this option is enabled, the number of ticks is displayed for the level line. 
The ticks are displayed for each level line followed by the letter "T" (for example, "6T" would be displayed 
for a level line that is 6 ticks away from the 0 level line). For information on the Tick Size see the Chart 
Settings page.

• Options >> Show Points: When this option is enabled, the chart price difference is displayed for the level 
line. The price difference is calculated by taking the difference in the prices of the first two entered points 
and then multiplying by the level line percentage: Points = Absolute Value((Price at First Entered Point - 
Price at Second Entered Point) * Line Percentage). The Points are displayed for each level line followed 
by the letter "P" (for example "0.94P" is displayed for a level line that has a points difference from the 0 
level line of 0.94).

• Options >> Extend Left: When this option is enabled, the horizontal retracement/extension level lines are 
extended to the left by an amount equal to the distance between the first two anchor points multiplied by the 
value set in Extend Multiplier. If Extend Multiplieris set to 0 then the line is extended to the left side of 
the chart window.

• Options >> Extend Right: When this option is enabled, the horizontal retracement/extension level lines 
are extended to the right by an amount equal to the distance between the first two anchor points multiplied 
by the value set in Extend Multiplier. If Extend Multiplieris set to 0 then the line is extended to the right 
side of the chart window.
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• Options >> Extend Multiplier: This option sets the multiplier when using Extend Left or Extend Right 
options. 0 will extend the lines to the left or right edge of the chart window, respectively. 

Setting this to 1 will extend the lines by the length of the distance between the beginning and ending anchor 
points of the Price Retracement | Price Expansion | Price Projection drawing. 2 will extend the lines by 
twice the distance as explained previously, and so on. Fractional values can be used.

• Options >> Label Vertical Placement: This control sets the vertical placement of the Price and Percent 
labels for the horizontal retracement/extension level lines. The choices are Above, Centered, or Below. 
When Labels On Right is disabled and you have selected Centered, then the right side of the labels will 
be aligned to the left edge of the retracement/extension lines rather than the left side of the labels being 
aligned to the left edge of the retracement/extension level lines. Therefore, this allows the labels to be more 
to the left, so they do not overlap the price bars.

• Font Configuration: To configure the Font for the labels that can optionally be displayed by the drawings 
from all three of these Drawing Tools, select Global Settings >> Tool Settings on the menu. Modify the 
Global Chart Drawing Font by pressing the Select button in that frame.

Documentation for Price Retracement (2 point) | Price Expansion (2 point) | Price Projection (3 point) Tools.

Fibonacci Fan | Gann Fan Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties specific to the Fibonacci Fan and 
Gann Fan tools and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing 
drawing, refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display the Fan line at the specified level. Uncheck this setting to 
hide the Fan line. For the level that is labeled Base, this is the original drawn line. For the level that is 
labeled Initial, this is the original drawn line and in the case of the Gann Fan, it cannot be shown.

• Levels >> Level %: This specifies percentage for the Fan line to draw in the Fibonacci Fan drawing. You 
can add as many fan lines as you require and specify the percentages for each. The default percentages are 
Fibonacci numbers. 1 = 1% and 100 = 100%. If you want to reset to the default percentages, press the R 
button on the configuration window.

• Levels >> Slope: This specifies the slope value for the Fan line to draw in the Gann Fan drawing. You can 
add as many fan lines as you require and specify the slopes for each of them. If you want to reset to the 
default slope values, press the R button on the configuration window.

• Options >> Show Labels: When this option is enabled, then labels on the Fan lines will be drawn 
indicating the Percentage (Fibonacci Fan) or Slope (Gann Fan) value. 

• Options >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 
nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars.

• Options >> Draw Labels At Line End: When this option is enabled, then the labels for the Fan lines will 
be drawn at the end of the Fan lines.

• Options >> Draw Fan from Second Point: This option only applies to the Fibonacci Fan tool. When this 
option is enabled, then the fan lines which are based upon the specified percentages, will be drawn from the 
second point that defined the line that was originally drawn with the Fibonacci Fan tool.

• Options >> Extend: When this option is enabled, the Fan lines are drawn to the edges of the Chart area. 
Otherwise, the fan lines are only drawn to where the second point is placed to set the Fan lines. This option 
is enabled by default. 

Documentation for Fibonacci Fan / Percentage Fan / Speed Resistance Lines.

Documentation for Gann Fan.



Linear Regression Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Linear 
Regression tool and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing 
drawing, refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display the line at the specified level. Uncheck this setting to hide a 
line. For the level that is labelled LR Line, this is the Linear Regression Line that is fit to the data. For the 
levels that are labelled 2 and -2 (default values), these are the drawn outer lines at the specified distance 
from the Linear Regression Line.

• Levels >> Std Dev: This is the position for drawing the specific level line. The value is the number of 
standard deviations from the center linear regression line.

• Options >> Enable Vertical Lines: When this option is enabled, it connects the parallel lines on each side 
which creates a defined box style.

• Options >> Mark Anchors: When this option is enabled, it highlights the base line with the selected start 
and end points.

• Options >> Extend Forward: When this option is enabled, all lines are endlessly extended in the direction 
of the second point.

• Options >> Calc Based On: This sets which element of the chart bars the linear regression calculation 
uses. The linear regression can be set to use the Open, High, Low, Close, OHLC (Open, High, Low, 
Close), HLC (High, Low, Close), or HL (High, Low) values.

Documentation for Linear Regression.

Raff Regression Channel Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Raff Regression 
Channel tool and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing 
drawing, refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display the line at the specified level. Uncheck this setting to hide a 
line. For the level that is labeled LR Line, this is the Linear Regression Line that is fit to the data. For the 
levels that are labeled 100 and -100 (default values), these are the drawn outer lines at the specified distance 
from the Linear Regression Line.

• Levels >> Level %: This is the position for drawing the specific level line. The value is the percentage of 
the greatest difference between the highs and lows of the bars that the Linear Regression is drawn across 
and is drawn away from the center linear regression line. If you want to reset to the default lines, press the 
R button on the configuration window.

• Options >> Enable Vertical Lines: When this option is enabled, it connects the parallel lines on each side 
which creates a defined box style.

• Options >> Mark Anchors: When this option is enabled, it highlights the base line with the selected start 
and end points.

• Options >> Extend Forward: When this option is enabled, all lines are endlessly extended in the direction 
of the second point.

• Options >> Calc Based On: This sets which element of the chart bars the linear regression calculation 
uses. The linear regression can be set to use the Open, High, Low, Close, OHLC (Open, High, Low, 
Close), HLC (High, Low, Close), or HL (High, Low) values.

Documentation for Raff Regression Channel.



Arrow Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Arrow tools and 
drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer to 
Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Fixed Arrow Head Size: When enabled this fixes the head of the arrow at a specific size. 
When unchecked, this allows for the arrow head to be resized using the numeric value entry field Line to 
Arrow Head Ratio.

• Options >> Line To Arrow Head Ratio: This will set the size of the arrow if Fixed Arrow Head Size is 
unchecked.

• Options >> Draw Text at End: Enabling this option will place the text associated with this drawing at the 
location of the second point that was entered for this drawing. Otherwise, the text is drawn at the location of 
the first point that was entered for this drawing.

Documentation for Arrow.

Cycle Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Cycle tool and 
drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer to 
Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Show >> Node Vertical: Enable this setting to display a vertical line located at the beginning 
and end of each arc an extending up to just below the bars on the chart.

• Options >> Show >> Mid Vertical: Enable this setting to display a vertical line located at the center of 
each arc and extending up to just below the bars on the chart.

• Options >> Show Verticals when Modifying: When this option is enabled, the Node Vertical and Mid 
Vertical lines are displayed when initially creating or modifying the Cycle Drawing. This option is enabled 
by default.

• Options >> Draw Cycles Forward Only: When this option is enabled, the arcs are only drawn forward in 
time from the Cycle drawing starting point.

• Options >> Number of Cycles: Specifies the number of arcs drawn on each side of a Cycle drawing 
starting point.

Documentation for Cycle.

Time Expansion Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Time Expansion 
tools and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display the line at the specified level. Uncheck this setting to hide a 
line. The levels that are labeled Tool, Time Horizon, Time Start and Time End are automatically drawn 
from the given points. For the levels that are labeled 100 and higher (default values), these are the original 
drawn time expansion lines.



• Levels >> Level %: The percentage for the time expansion line which is drawn relative to the Time 
Horizon line. You can add as many time expansion lines as you require and specify the relative position as 
a positive or negative percentage value for each. If you want to reset to the default lines, press the R button 
on the configuration window.

• Options >> Extend Verticals: When this option is enabled, it extends the vertical marker lines to full 
window height. This is a selection option in combination with Standard Verticals and Compress 
Verticals, in which only one of these can be selected at a time.

• Options >> Standard Verticals: When this option is enabled, it extends the vertical marker lines to the 
height distance of points A and B. This is a selection option in combination with Extend Verticals and 
Compress Verticals, in which only one of these can be selected at a time. This is the default selection for 
these items.

• Options >> Compress Verticals: When this option is enabled, it provides minimal vertical marker lines. 
This is a selection option in combination with Extend Verticals and Standard Verticals, in which only 
one of these can be selected at a time. This is the default selection for these items.

• Options >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 
nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars.

• Options >> Top Label 1: This lets you specify a label value to be displayed on top of the marker lines. The 
options for the labels are:
◦ None: When selected no label is drawn.
◦ Percent: When selected, the percentage away from the Time End (0%) position for each level, as 

defined by the Level %, is displayed.
◦ Num Bars: When selected, the number of bars away from the Time End (0%) position for each 

shown level is displayed.
◦ % (Bar): When selected, the percentage and the number of bars (in parentheses) away from the 

Time End (0%) position for each shown level is displayed.
◦ Bars (%): When selected, the number of bars and the percentage (in parentheses) away from the 

Time End (0%) position for each shown level is displayed.
◦ Date: When selected, the date associated with the shown level is displayed. The date is displayed as 

MM-DD (for example, if the date is August 1, 2017, this will display as 8-1)
◦ Time: When selected, the Time associated with the shown level is displayed. The time is displayed 

as HH:MM:SS.
◦ Date Time: When selected, both the Date and the Time associated with the shown level is 

displayed.
• Options >> Bottom Label 1: This lets you specify a label value to be displayed on the bottom of the 

marker lines. See the Top Label 1 section above for the specific display options available.
• Options >> Top Label 2: This lets you specify an additional label value to be displayed on top of the 

marker lines. See the Top Label 1 section above for the specific display options available.
• Options >> Bottom Label 2: This lets you specify an additional label value to be displayed on the bottom 

of the marker lines. See the Top Label 1 section above for the specific display options available.
• Options >> Time Analysis Based On: This lets you specify if the time analysis is based on Bars (default) 

or Time.
Documentation for Time Expansion.

Time Projection Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Time Projection 
tools and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.



• Levels >> Show: Enable this setting to display the line at the specified level. Uncheck this setting to hide a 
line. The levels that are labeled Tool, Time Horizon, Time Start, Time End and Proj Start are 
automatically drawn from the given points. The levels that are labeled 100 and higher (default values), are 
the time projection lines.

• Levels >> Level %: The percentage for the time projection line which is drawn relative to the Proj Start 
line. You can add as many time projection lines as you require and specify the relative position as positive 
or negative percentages value for each. If you want to reset to the default lines, press the R button on the 
configuration window. 

• Options >> Extend Verticals: When this option is enabled, it extends the vertical marker lines to full 
window height. This is a selection option in combination with Standard Verticals and Compress 
Verticals, in which only one of these can be selected at a time.

• Options >> Standard Verticals: When this option is enabled, it extends the vertical marker lines to the 
height distance of points A and B. This is a selection option in combination with Extend Verticals and 
Compress Verticals, in which only one of these can be selected at a time.

• Options >> Compress Verticals: When this option is enabled, it provides minimal vertical marker lines. 
This is a selection option in combination with Extend Verticals and Standard Verticals, in which only 
one of these can be selected at a time. This is the default selection for these items.

• Options >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 
nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars.

• Options >> Top Label 1: This lets you specify a label value to be displayed on top of the marker lines. The 
options for the labels are:
◦ None: When selected no label is drawn.
◦ Percent: When selected, the percentage away from the Time End (0%) position for each level, as 

defined by the Level %, is displayed.
◦ Num Bars: When selected, the number of bars away from the Time End (0%) position for each 

shown level is displayed.
◦ % (Bar): When selected, the percentage and the number of bars (in parentheses) away from the 

Time End (0%) position for each shown level is displayed.
◦ Bars (%): When selected, the number of bars and the percentage (in parentheses) away from the 

Time End (0%) position for each shown level is displayed.
◦ Date: When selected, the date associated with the shown level is displayed. The date is displayed as 

MM-DD (for example, if the date is August 1, 2017, this will display as 8-1)
◦ Time: When selected, the Time associated with the shown level is displayed. The time is displayed 

as HH:MM:SS.
◦ Date Time: When selected, both the Date and the Time associated with the shown level is 

displayed.
• Options >> Bottom Label 1: This lets you specify a label value to be displayed on the bottom of the 

marker lines. See the Top Label 1 section above for the specific display options available.
• Options >> Top Label 2: This lets you specify an additional label value to be displayed on top of the 

marker lines. See the Top Label 1 section above for the specific display options available.
• Options >> Bottom Label 2: This lets you specify an additional label value to be displayed on the bottom 

of the marker lines. See the Top Label 1 section above for the specific display options available.
• Options >> Time Analysis Based On: This lets you specify if the time analysis is based on Bars (default) 

or Time.
Documentation for Time Projection.

Zig-Zag Configuration

[Link] - [Top]
Since the Zig-Zag tool creates individual lines that share a common ending and beginning point, the Tool 
Configuration settings and Chart Drawing Properties is set through the Line Configuration window. Refer to the 
Line | Ray | Extended Line Configuration documentation for more information.



Note that when selecting a Tool Configuration to use with the Zig-Zag tool, you are actually selecting a Line 
Configuration. As such, the Current Tool Config selections will show the configurations set for the Line 
Configuration, including any names that have been assigned to the different configuration options.

Documentation for Zig-Zag.

Gann Grid Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Gann Grid tool 
and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer to 
Drawing Tool Configuration.

for the descriptions of settings that are common between the Gann Grid and the Gann Fan, refer to Common Tool 
Configuration Settings and Chart Drawing Properties for Gann Grid and Gann Fan. 

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Angle: This specifies a value in degrees for the angle of the Gann Grid lines.
Documentation for Gann Grid.

Pitchfork | Pitchfork - Schiff Median | Pitchfork - Modified Schiff Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Pitchfork | 
Pitchfork - Schiff Median | Pitchfork - Modified Schiff tools and drawings. To set the Tool Configuration or 
modify the Drawing Properties for an existing drawing, refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Levels >> Show: Enable this setting to display a pitchfork drawing level. Uncheck this setting to hide the 
level. For the level that is labeled Median , this is the centerline of the pitchfork drawing. For the level that 
is labeled BC, this is the connecting line for the B and C pitchfork lines. Any number of levels can be 
added or removed. There needs to be at least two levels added for a basic pitchfork drawing.

• Levels >> Level %: This specifies the level position as a percentage, where 1 = 1% and 100 = 100%. 100% 
is the percentage which represents the standard B and C pitchfork lines. If you want to reset to the default 
percentages, press the R button on the Configuration/Properties window. To have lines drawn automatically 
which are parallel to the B and C standard pitchfork parallel lines, then add the levels and enter a 
percentage for the parallel lines that you want drawn.

• Options >> Enable AB Connecting Line: When this option is enabled, a connecting line between anchor 
points A and B will be drawn. The color and other properties of this line is set on the Levels tab of the 
Pitchfork Configuration/Properties window. The level is labeled AB.

• Options >> Enable AC Connecting Line: When this option is enabled, a connecting line between anchor 
points A and C will be drawn. The color and other properties of this line is set on the Levels tab of the 
Pitchfork Configuration/Properties window. The level is labeled AC.

• Options >> Extend / Extend Multiplier: When the Extend option is enabled, the pitchfork lines extend to 
the edge of the chart window. 

The Extend Multiplier setting controls the amount of the extension. Zero is infinite. Each integer value is a 
multiplier of 10 bars of extension. Therefore, a value of 1 will extend the lines by 10 bars, 2 will extend the 
lines by 20 bars, and so on.

• Options >> Pitchfork Type: This option sets the pitchfork type. The choices are Andrews, Schiff and 
Modified Schiff.

Documentation for Pitchfork (Median Line Tool).



Rectangle | Extending Rectangle | Ellipse | Triangle Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to Rectangle | 
Extending Rectangle | Ellipse | Triangle tools and drawings. To set the Tool Configuration or modify the 
Drawing Properties for an existing drawing, refer to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Outline >> Color/Style/Width: The Color/Style/Width outline settings, display and set the 
color, style and draw width respectively for the outline around the Rectangle, Extending Rectangle, Ellipse, 
or Triangle drawing. The width can be set to 0 to not draw an outline.

• Options >> Fill: When this option is enabled, then the interior of the Rectangle, Ellipse, or Triangle is 
filled in.

• Options >> Fill Color: This displays and sets the interior fill color of the Rectangle, Ellipse, or Triangle.
• Options >> Fill Color >> Transparency %: The interior is drawn using a transparent drawing method. 

This setting displays and sets the level of transparency as a percentage. 0% means there is no transparency 
and the interior is drawn as solid. 100% means the interior is not drawn at all. 50% means there is 50% 
transparency and what is below the Rectangle, Ellipse, or Triangle is partially visible.

• Options >> Show Price Labels: When this option is enabled, then price labels are drawn on the Rectangle 
drawing representing the coordinate values. This does not apply to the Ellipse or Triangle Chart Drawings.

• Options >> Labels On Right: When this option is enabled, the price labels are aligned to the right side of 
the Chart Drawing.

• Options >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 
nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars. This setting does not apply to the 
Ellipse or Triangle Chart Drawings

• Options >> Split Text Opposite Of Labels: When this option is enabled, the text is drawn on the opposite 
side of the price labels. This setting does not apply to the Ellipse or Triangle Chart Drawings.

• Options >> Use Start Time: When this option is enabled, the time of the first Anchor point can be 
specified. The specified start time is used along with the date of the current point, allowing the Chart 
Drawing to always start at a specified time regardless of where the Pointer is clicked (Example: always start 
at beginning of session). This does not apply to the Ellipse or Triangle Chart Drawings.

• Options >> Use End Time: When this option is enabled, the time of the second Anchor point can be 
specified. The specified end time is used along with the date of the current point, allowing the Chart 
Drawing to always end at a specified time regardless of where the Pointer is clicked (Example: always 
terminate at end of session). This does not apply to the Extending Rectangle, Ellipse or Triangle Chart 
Drawings.

• Options >> First Point Is Center: When this option is enabled, the first Anchor point specifies the center 
of the ellipse instead of the first corner of the bounding rectangle. This option only applies to the Ellipse 
Chart Drawing.

• Options >> Center Text Vertically: This applies only to Rectangle and Extending Rectangle drawings. 
When enabled, the text is split from the top label and centered vertically within the highlight. This option is 
also supported from ACSIL in the s_UseTool structure.

• Options >> Center Price Labels On Level: This applies only to Rectangle and Extending Rectangle 
drawings. When enabled, the price labels (and potentially the text) are centered on the upper/lower 
highlight level. This option is also supported from ACSIL in the s_UseTool structure.

• Options >> No Vertical Outline: This applies only to Rectangle and Extending Rectangle drawings. When 
enabled, the vertical lines of the outline will not be drawn.

• Options >> Draw Midline; This applies only to Rectangle, Extending Rectangle, and Ellipse drawings. 
When enabled, a horizontal line through the middle of the Rectangle/Ellipse is drawn.

• Options >> Double Extend: This applies only to Extending Rectangle drawings. When enabled, the 
drawing will be extended both to the left and right of the chart.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index1397.html?page=doc/ACSILDrawingTools.html#UseToolMembers
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Documentation for Rectangle | Extending Rectangle | Ellipse | Triangle.

Draw Volume Profile Configuration

[Link] - [Top]
For configuration information for the Draw Volume Profile tool refer to the Step by Step Instructions to Configure 
the Draw Volume Profile Tool information which is part of the Volume Profile study documentation. 

Marker Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Marker tool 
and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer to 
Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Type: This sets the type of Marker to draw. It can be one of the following:
◦ Point: Displays as 

⚫

◦ Dash: Displays as ▬
◦ Square: Displays as ■
◦ Star: Displays as ★
◦ Plus: Displays as ✚
◦ X: Dsiplays as ✖
◦ Arrow Up: Displays as ↑
◦ Arrow Down: Displays as ↓
◦ Arrow Right: Displays as →
◦ Arrow Left: Displays as ←
◦ Triangle Up: Displays as ▲
◦ Triangle Down: Displays as ▼
◦ Triangle Right: Displays as ▶
◦ Triangle Left: Displays as ◀
◦ Diamond: Displays as ◆
◦ Horiz Segment: Displays as an extended ▬
◦ Arc Up: Displays as ◠
◦ Arc Down: Displays as ◡

• Options >> Color: This sets the color of the Marker Chart Drawing.
• Options >> Draw Outline Only (Hollow): When this option is selected, the Marker Chart Drawing has the 

center of the drawing removed, such that the drawing is only the outline of the selected type. This only 
applies to Marker Chart Drawings of type Point, Square, Star, Triangle Up, Triangle Down, Triangle 
Right, Triangle Left, and Diamond.

• Options >> Size Based On Bar Spacing: When this option is enabled, then the size of the Marker Chart 
Drawing is based upon the spacing between the bars in the chart. Otherwise, the size of the Marker Chart 
Drawing is based on the setting in Size.

• Options >> Size: This sets the size of the Marker Chart Drawing in pixels for all marker types except 
Horiz Segment. In the case of the Horiz Segment this option sets the number of bars that the Horiz 
Segment is drawn across.

• Options >> Line Width: When the Marker Type is a Dash, Plus, X, Arrow Up, Arrow Down, Arrow 
Right, Arrow Left, Horiz Segment, Arc Up, or Arc Down then this sets the width of the lines for these 
types of drawings in pixels.

Documentation for Marker.
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Reward/Risk Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Reward/Risk 
tool and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Line # >> Color: This displays and sets the color of the line.
• Options >> Line # >> Style: This displays and sets the line style for the line.
• Options >> Line # >> Line Width: This displays and sets the line width in pixels.
• Options >> Entry / Stop / Target >> Color: This displays and sets the color of the marker for the 

specified item.
• Options >> Entry / Stop / Target >> Marker Type: This displays and sets the marker type for the 

specified item. The type can be one of the following:
◦ Point: Displays as 

⚫

◦ Dash: Displays as ▬
◦ Square: Displays as ■
◦ Star: Displays as ★
◦ Plus: Displays as ✚
◦ X: Dsiplays as ✖
◦ Arrow Up: Displays as ↑
◦ Arrow Down: Displays as ↓
◦ Arrow Right: Displays as →
◦ Arrow Left: Displays as ←
◦ Triangle Up: Displays as ▲
◦ Triangle Down: Displays as ▼
◦ Triangle Right: Displays as ▶
◦ Triangle Left: Displays as ◀
◦ Diamond: Displays as ◆
◦ Horiz Segment: Displays as an extended ▬
◦ Arc Up: Displays as ◠
◦ Arc Down: Displays as ◡

• Options >> Entry / Stop / Target >> Size: This sets the size of the Marker Chart Drawing in pixels for all 
marker types except Horiz Segment. In the case of the Horiz Segment this option sets the number of bars 
that the Horiz Segment is drawn across.

• Options >> Entry / Stop / Target >> Line Width: When the Marker Type is a Dash, Plus, X, Arrow Up, 
Arrow Down, Arrow Right, Arrow Left, Horiz Segment, Arc Up, or Arc Down then this sets the width 
of the lines for these types of drawings in pixels.

• Options >> Text >> Color: This displays and sets the color of the text.
• Options >> Text >> Opaque Background: When this option is enabled, then the background of the Text 

completely covers any graphics underneath it. When this option is disabled, then any graphics underneath 
the Text will appear, only the actual text itself will cover the graphics, and the surrounding background is 
not drawn.

• Options >> Text >> Text On Left: When this option is enabled, the text alignment is to the left of the 
Target point.

• Options >> Text >> Use Global Font: When this option is enabled, the the global Chart Drawing font 
setting is used.

• Options >> Text >> Font: This displays and sets the font properties for the Chart Drawing text when the 
option Use Global Font is unchecked. Press the Select button to change the properties of the font.

• Options >> Show Ticks: When enabled, the number of ticks is displayed rounded to the nearest whole 
number. The number of ticks is determined by taking the absolute value of the difference in the prices at 
two points, dividing by the Tick Size, and then rounding the resulting value: Stop Ticks = Round(Absolute 



Value((Price at Entry - Price at Stop) / Tick Size)) and Target Ticks = Round(Absolute Value((Price at 
Stop - Price at Target) / Tick Size)). For information on the Tick Size see the Chart Settings page.

• Options >> Show Points: When enabled, the price difference between points is displayed. The price 
difference is determined from the number of ticks (defined above) by taking the number of Ticks and 
multiplying by the Tick Size: Stop Points = Stop Number of Ticks * Tick Size and Target Points = 
Target Number of Ticks * Tick Size. For information on the Tick Size see the Chart Settings 
documentation.

• Options >> Show Currency Value: When enabled, the monetary value at each point is displayed. The 
currency value is calculated using the following formula: Stop Value = Absolute Value(((Price at Entry - 
Price at Stop) / Tick Size) * Currency Value per Tick * Quantity), and Target Value = Absolute 
Value(((Price at Stop - Price at Target) / Tick Size) * Currency Value per Tick * Quantity). 

Refer to the documentation for Tick Size and Currency Value per Tick in the Chart Settings. For 
information on how to change the Order Quantity, refer to Changing Order Quantity documentation.

• Options >> No Auto Snap: If this option is enabled, and the Tools >> Auto Snap on Creation or Tools 
>> Auto Snap on Adjustment options are enabled, then auto snapping will not be applied when using this 
drawing tool.

Documentation for Reward/Risk.

Swing Marker Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Reward/Risk 
tool and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Arrow >> Color: This displays and sets the color of the Arrow.
• Options >> Arrow >> Style: This displays and sets the line style for the Arrow.
• Options >> Arrow >> Line Width: This displays and sets the line width of the Arrow in pixels.
• Options >> Arrow >> Arrow Size: This sets the size of the Arrow in pixels.
• Options >> Text >> Color: This displays and sets the color of the text.
• Options >> Text >> Opaque Background: When this option is enabled, then the background of the Text 

completely covers any graphics underneath it. When this option is disabled, then any graphics underneath 
the Text will appear, only the actual text itself will cover the graphics, and the surrounding background is 
not drawn.

• Options >> Text >> Use Global Font: When this option is enabled, the the global Chart Drawing font 
setting is used.

• Options >> Text >> Font: This displays and sets the font properties for the Chart Drawing text when the 
option Use Global Font is unchecked. Press the Select button to change the properties of the font.

• Options >> Date & Time: When this option is enabled, both the Date and Time will be displayed with the 
Swing Marker.

• Options >> Date: When this option is enabled, the Date will be displayed with the Swing Marker.
• Options >> Time: When this option is enabled the Time will be displayed with the Swing Marker.
• Options >> Price: When this option is enabled the Price will be displayed with the Swing Marker. The 

price that is shown depends on whether the marker is above or below the bar on the graph. If the Swing 
Marker is placed above the bar, then the price that is shown with the Swing Marker is the High of the bar. If 
the Swing Marker is placed below the bar, then the price that is shown with the Swing Marker is hte Low of 
the bar.

• Options >> Price Difference: When this option is enabled the Price Difference between the two Swing 
Markers is displayed with the second Swing Marker. This Price Difference is the difference between the 
two displayed prices for the pair of Swing Markers.

• Options >> Tick Difference: When this option is enabled the Tick Difference between the two Swing 
Markers is displayed with the second Swing Marker. The Tick Difference is determined by taking the Price 
Difference (see above) and dividing by the Tick Size: Tick Difference = Absolute Value(Price 
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Difference) / Tick Size. For information on the Tick Size see the Chart Settings page.
• Options >> Percent Change: When this option is enabled the Percentage Change in the price between the 

two Swing Markers is displayed with the second Swing Marker. The Percentage Change is calculated as 
follows: Percent Change = Absolute Value(Price Difference) / Price at Second Marker. 

• Options >> Number of Bars: When this option is enabled the number of bars between the two Swing 
Markers is displayed with the second Swing Marker. The number of bars is inclusive of the first bar, 
therefore this is not the difference in the number of bars between the two markers, but rather this is the total 
number of bars that the Swing Markers cover. For example, if the Swing Markers are placed on two 
neighboring bars, the Number of Bars will show a value of 2. 

Documentation for Swing Marker.

Date Marker Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Reward/Risk 
tool and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> Arrow >> Color: This displays and sets the color of the Arrow.
• Options >> Arrow >> Style: This displays and sets the line style for the Arrow.
• Options >> Arrow >> Line Width: This displays and sets the line width of the Arrow in pixels.
• Options >> Arrow >> Arrow Size: This sets the size of the Arrow in pixels.
• Options >> Text >> Color: This displays and sets the color of the text.
• Options >> Text >> Opaque Background: When this option is enabled, then the background of the Text 

completely covers any graphics underneath it. When this option is disabled, then any graphics underneath 
the Text will appear, only the actual text itself will cover the graphics, and the surrounding background is 
not drawn.

• Options >> Text >> Use Global Font: When this option is enabled, the the global Chart Drawing font 
setting is used.

• Options >> Text >> Font: This displays and sets the font properties for the Chart Drawing text when the 
option Use Global Font is unchecked. Press the Select button to change the properties of the font.

• Options >> Date & Time: When this option is enabled, both the Date and Time will be displayed with the 
Swing Marker.

• Options >> Date: When this option is enabled, the Date will be displayed with the Swing Marker.
• Options >> Time: When this option is enabled the Time will be displayed with the Swing Marker.

Documentation for Date Marker.

OHLC Ray Configuration

[Link] - [Top]
This section lists Tool Configuration settings and Chart Drawing Properties settings specific to the Reward/Risk 
tool and drawings. To set the Tool Configuration or modify the Drawing Properties for an existing drawing, refer 
to Drawing Tool Configuration.

For the descriptions of settings that are common among all Drawing Tools, refer to Common Tool Configuration 
Settings and Chart Drawing Properties.

• Options >> OHLC | Open >> Color: This displays and sets the color of the ray and associated text. When 
the option All Levels Same Color / Style (see below) is checked then this applies to all rays and their 
associated text, otherwise it only applies to rays that are placed at the Open of a bar.

• Options >> OHLC | Open >> Style: This displays and sets the line style for the ray. When the option All 
Levels Same Color / Style (see below) is checked then this applies to all rays, otherwise it only applies to 
rays that are placed at the Open of a bar.

• Options >> OHLC | Open >> Width: This displays and sets the line width for the ray. When the option 
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All Levels Same Color / Style (see below) is checked then this applies to all rays, otherwise it only applies 
to rays that are placed at the Open of a bar.

• Options >> All Levels Same Color / Style: When this is option is checked, the Colors, Styles, and Widths 
of any drawn rays and their associated text is drawn in the Color, Style, and Width defined by the Options 
>> OHLC >> Color | Style | Width settings above. The Color, Style and Width options above are then 
denoted with OHLC. When this option is unchecked the Colors, Styles, and Widths of any drawn rays and 
their associated text is drawn in the Color, Style, and Width defined by the Options >> High | Low | Close 
>> Color | Style | Width defined below. The Color, Style and Width options above are then denoted with 
Open and only apply to rays that are placed at the Open of a bar.

• Options >> High >> Color: This displays and sets the color of the ray and associated text for rays that are 
placed at the High of a bar. This option is only available and applicable if the option All Levels Same 
Color / Style (see above) is unchecked.

• Options >> High >> Style: This displays and sets the line style for rays that are placed at the High of a 
bar. This option is only available and applicable if the option All Levels Same Color / Style (see above) is 
unchecked.

• Options >> High >> Width: This displays and sets the line width for rays that are placed at the High of a 
bar. This option is only available and applicable if the option All Levels Same Color / Style (see above) is 
unchecked.

• Options >> Low >> Color: This displays and sets the color of the ray and associated text for rays that are 
placed at the Low of a bar. This option is only available and applicable if the option All Levels Same 
Color / Style (see above) is unchecked.

• Options >> Low >> Style: This displays and sets the line style for rays that are placed at the Low of a bar. 
This option is only available and applicable if the option All Levels Same Color / Style (see above) is 
unchecked.

• Options >> Low >> Width: This displays and sets the line width for rays that are placed at the Low of a 
bar. This option is only available and applicable if the option All Levels Same Color / Style (see above) is 
unchecked.

• Options >> Close >> Color: This displays and sets the color of the ray and associated text for rays that are 
placed at the Close of a bar. This option is only available and applicable if the option All Levels Same 
Color / Style (see above) is unchecked.

• Options >> Close >> Style: This displays and sets the line style for rays that are placed at the Close of a 
bar. This option is only available and applicable if the option All Levels Same Color / Style (see above) is 
unchecked.

• Options >> Close >> Width: This displays and sets the line width for rays that are placed at the Close of a 
bar. This option is only available and applicable if the option All Levels Same Color / Style (see above) is 
unchecked.

• Options >> Extend Until Future Intersection: When this option is enabled, the OHLC Ray will only 
extend until it intersects a chart bar at the same level. If it does not encounter a chart bar, it will be drawn as 
normal to the right side of the graph.

• Labels >> Opaque Label Background: When this option is enabled, the text labels will be drawn with a 
nontransparent background. Therefore the chart bars will not be visible underneath the labels. Uncheck this 
option if you do not want the labels to cover the bars underneath. The Chart >> Chart Settings >> Chart 
Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph and Studies option that 
can alternatively be used to prevent the labels from overlapping the bars.

• Labels >> Price: When this option is enabled, the price at which the ray is drawn, is displayed in the text 
associated with the ray. 

• Labels >> Date: When this option is enabled, the Date of the bar at which the ray is drawn is displayed in 
the text associated with the ray.

• Labels >> Time: When this option is enabled, the Time of the bar at which the ray is drawn is displayed in 
the text associated with the ray.

• Labels >> Date & Time: When this option is enabled, the Date and Time of the bar at which the ray is 
drawn is displayed in the text associated with the ray.

• Labels >> Vertical Alignment: This sets the Vertical Alignment of the text associated with the ray. The 
choices are Top, Bottom, and Center.

Documentation for OHLC Ray.



Using Multiple Drawing Tool Configurations

[Link] - [Top]
Each Drawing Tool in Sierra Chart supports 24 individual configurations that can easily be selected before you use 
that Drawing Tool. This is controlled through the Tools >> Current Tool Config menu and the selection applies 
to the currently selected Drawing Tool.

You also have the ability to easily apply one of the 24 configurations to an already drawn Chart Drawing.

When switching between drawing tools, the previously selected configuration number for that drawing tool will be 
automatically selected. For example, when using the Extending Rectangle tool with Tools >> Current Tool 
Config >> Config 9, and then switching to using the Line tool with Current Tool Config >> Config 1, and then 
changing back to the Extending Rectangle tool, the selected Tools >> Current Tool Config for the Extending 
Rectangle will be Config 9.

Once a Drawing Tool Configuration has been defined by following the instructions below, there is the ability to 
select both the Drawing Tool and Tool Configuration with one Control Bar button. Refer to Creating Control Bar 
Buttons which Select Drawing Tool and Drawing Tool Configuration in One Step for instructions. 

To setup multiple configuration options for a tool, follow these directions:

1. Select Global Settings >> Tool Configs >> [Tool Name]. 

You will see a Tool Configuration window similar to the one that is shown below. You will see TC1 (Tool 
Configuration #) through TC8 buttons on the right side of this configuration window with the words Quick 
Load above them. 

Along the bottom of the window is a list box with tool configuration numbers TC1 through TC24. This 
provides an alternative way other than the buttons (1-8) to select a different configuration number to 
configure. In order to make the selected configuration active, you need to select the Load button after 
selecting the configuration number in the list box. If the Load button is not selected, then the changes will 
be associated with the previously loaded configuration number. 

All of the settings on this configuration window apply to the loaded configuration number represented by 
the pushed in TC# button or the configuration number selected from the list box and loaded. For example, 
if TC1 is pressed in, then all of the settings apply to the configuration for TC1, or if TC12 is selected from 
the list box and then Load is selected, then all of the settings apply to the configuration for TC12. 

When you press a different TC# button or select a different configuration from the list box and select Load, 
all of the settings will update and correspond to the configuration for that specific number. When you press 
a different configuration button or select a different configuration from the list box and select Load, any 
changes you made for the current configuration are saved into the prior selected Tool Configuration number 
(TC#). 

When the Tool Configuration window is opened, the selected Tool Configuration number corresponds to 
the configuration currently selected through Tools >> Current Tool Config >> Config # for the active 
tool. 

2. Set all of the settings on the Tool Configuration window for the Drawing Tool, as you require.
3. You can optionally enter a name for the current Tool Configuration number by specifying that name in the 

Config Name box on the Tool Configuration window. This name will also be displayed in the hover text 
when hovering over the corresponding Tool Configuration button (TC#) on the Control Bar. The Config 



Name cannot be set through the Chart Drawing Properties window for an existing Chart Drawing.
4. When you are done with the settings, press OK to save them.
5. Select the Drawing Tool from the Tools menu that you set a Drawing Tool Configuration for with the 

above steps. You can also select the Tool by using the corresponding keyboard shortcut for that tool. 

Or, press the corresponding Control Bar button for the tool that you want to use.
6. Optionally select Global Settings >> Customize Control Bar >> Control Bar [#]. Go to the Tools list on 

the left and select Config #(1-24). 

Add as many Config # buttons to the Control Bar that correspond to the 24 Tool Configurations that you 
will be using. See image below for how these buttons look on the Control Bar after they have been added. 
They are the TC# buttons on the Control Bar. 

  

7. Press OK.
8. Select Tools >> Current Tool Config>> Config # to select a specific configuration that you want to use 

for the active Drawing Tool. The Current Tool Configuration, applies to each individual Tool. 

For example, if you are currently using the Line tool and you have Config 1 selected and you switch to the 
Price Retracement tool which had previously had Config 2 selected, then Config 2 will be selected for the 
Price Retracement tool. 

Alternatively you can press one of the TC# buttons that you may have added to the Control Bar that 
corresponds to the particular configuration you want to use. These buttons will be disabled if you do not 
have a drawing tool selected. 

So the previously used Drawing Tool configuration number for a particular Drawing Tool type, will be 
reselected, when you go back to that same drawing tool. 

9. Use the Drawing Tool as you normally would, and the selected configuration number (Config #) will 
control the specific settings that are used for the Chart Drawing.

Saving the Current Drawing Configuration to a Different Configuration Number

[Link] - [Top]
Each Drawing Tool can have up to 24 configurations. To save the current configuration into one of the other 23 
configurations follow the instructions below:

1. Open the configuration window for the drawing tool by selecting Global Settings >> Tool Configs >> 
[Drawing Tool Name]. 

2. Configure the Tool as you require.
3. Select a configuration number to save the current configuration as from the Config Num list. 
4. Optionally type a name into the Config Name text box.
5. Select the Save button. 
6. Press OK to close the Tool Configuration or the Chart Drawing Properties window. The configuration 

selected with the Load >> TC# button on the first tab of the Tool Configuration window will also be saved 
when you press OK.

Chart Drawing Alerts

[Link] - [Top]

Sierra Chart supports specifying an Alert Condition on the following Chart Drawing types:

• Line
• Ray
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• Chart Calculator
• Extended Line
• Horizontal Line
• Horizontal Ray
• Vertical Line (When a vertical line is drawn in the future past the last bar, when its time is encountered with 

a new bar, then an alert will be given)
• Rectangle (Both the Top and Bottom values of the rectangle are checked against the alert settings 

separately as if they are separate lines)
• Extending Rectangle (Both the Top and Bottom values of the rectangle are checked against the alert 

settings separately as if they are separate lines)
The Alert Conditions in copied Chart Drawings are not going to be evaluated. They are only evaluated in the 
source chart.

To set up an Alert Condition on a Chart Drawing follow these steps:

1. Display the Chart Drawing Alert window for a Chart Drawing. To do this, you will need to right-click on 
the Chart Drawing and select Alerts on the menu, or open the Chart Drawing Properties and select the 
Alert button. 

If you do not see these commands listed on the right-click options, then you need to add it to the Chart 
Drawing shortcut menu. To do this, refer to the Customizing Chart Drawing Shortcut Menu section.

2. Check the Enable Alert For Chart Drawing option.
3. In the Study Subgraph list box, select the Subgraph of the main price graph or study to compare with the 

Chart Drawing. This setting does not apply to Vertical Lines. 

The study Subgraphs that are listed are for the very first found graph in the Chart Region where the Chart 
Drawing is located. In the case of Chart Region 1, this is going to be the main price graph. In the case of 
another Chart Region, this will be the study graph which is listed first for that Chart Region in the list of 
studies in the Analysis >> Studies window. The order of the studies can be adjusted. Refer to Study 
Display Order. 

4. In the Comparison To Drawing list box, select the type of comparison you want to use. This does not 
apply to Vertical lines.

5. In the Comparison Precision drop-down list, select the precision used when comparing the values of a 
Chart Drawing to the values of the main graph in the Chart Region where the Chart Drawing is drawn. For 
example, if the precision is .1, then 100.11 will be considered equal to 100.1. This does not apply to 
Vertical Lines. 

This is a critical setting to ensure that the evaluation of the Chart Drawing Alert Condition is correct. 
Otherwise, the Alert Condition can incorrectly be TRUE or FALSE. If the Chart Drawing is on the main 
price graph we recommend using the same setting as Chart >> Chart Settings >> Price Display Format.

6. Select an Alert Sound number to play when the alert condition is true.
7. Enable Alert Once Per Bar to only have the alert sound once per chart bar even if the condition goes from 

false to true to false and back to true. It will sound the first time the alert condition goes to true, but not 
subsequent times for the same bar.

8. Press OK.
9. The Chart Drawing will be evaluated for the specific Alert Condition which has been configured as the 

chart is updated. The evaluation only occurs on the last bar in the chart. 

A Chart Drawing alert will be evaluated only if the chart it was drawn on is currently open, and the original 
Symbol the Chart Drawing was drawn on matches the current Symbol of the chart, or if Chart >> Chart 
Settings >> Chart Drawings >> Show Chart Drawings for Different Symbols is enabled. 

10. When the Alert Condition is true for the Chart Drawing, a sound will be played. You also have the option 
of receiving an e-mail message when the condition is true. To configure the specific sound to play for the 
selected Alert Sound number and enable an e-mail notification, select Global Settings >> General 
Settings >> Alerts >> Alert Settings tab and select the option Send E-Mail When This Alert is 
Triggered. For more information on the settings on this page, refer to Alert Sound Settings.

11. When the Alert Condition is true for the Chart Drawing, a detailed message will be added to the Alerts 
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Log. To display the Alerts Log, select Window >> Alerts Manager >> Alerts Log on the menu.
12. To automatically have the Alerts Log open when an Alert Message from a Chart Drawing or Study is 

added, enable Global Settings >> General Settings >> Alerts >> Additional Settings >> Show Alerts 
Log on Study Alert.

13. If you do not get an Alert Sound when expected and the Chart Drawing Alert condition is getting triggered, 
then refer to Troubleshooting for Alert Sounds That Do Not Play.

Chart Drawing Alert Options

[Link] - [Top]
• Enable Alert For Chart Drawing: This option must be enabled for the Chart Drawing Alert condition 

settings to be active on the Chart Drawing. Otherwise, there will be no alert generation possible.
• Only Trigger Once: When this option is enabled and a Chart Drawing Alert condition has been met, the 

Enable Alert For Chart Drawing option will be disabled automatically.
• Alert Once Per Bar: When this option is enabled, a Chart Drawing Alert will only be generated once per 

bar even if the state goes to FALSE and then TRUE within the same bar.
• Blink Once Per Bar: When a Chart Drawing Alert is triggered on a Chart Drawing, the Chart Drawing will 

change color at each chart update to indicate the Alert has been triggered. 

When the option Blink Once Per Bar is enabled, the Chart Drawing will only blink (change color) once 
for each new bar after the Alert is triggered.

• Tool Configuration for Appearance When True: When this is set to a configuration number other than 
None, then the Chart Drawing appearance Properties set for the selected Tool Configuration number will be 
applied to the Chart Drawing when its Alert condition is true.

• Comparison Precision: This sets the precision of the numbers that are used to make the comparison for the 
alert. Refer to Chart Drawing Alert Condition Being Incorrectly True or False Due to Incorrect Comparison 
Precision.

• Alert Sound: This sets the Alert that is used when the Alert is triggered.
Chart Drawing Alert Comparison Options

[Link] - [Top]
• Crossing: This comparison becomes True when the selected Study Subgraph crosses through the drawing. 

The crossing can be either from above or from below. Crossing in this context means that a virtual line is 
drawn from the previous bar's Study Subgraph value to the current bar's Study Subgraph value, and it is this 
virtual line that is taken into consideration for the purposes of crossing through the drawing. Since this 
comparison can be either Crossing from Above or Crossing from Below, the specific action that causes the 
alert to become true is listed in the Alerts Log.

• Above: This comparison becomes True when the selected Study Subgraph is above and within the same 
timeframe as the drawing. This does not require a crossing to be valid.

• Below: This comparison becomes True when the selected Study Subgraph is below and within the same 
timeframe as the drawing. This does not require a crossing to be valid.

• Equal To: This comparison becomes True when the selected Study Subgraph is equal to the drawing and 
within the same timeframe as the drawing.

• Crossing or Equal To: This comparison becomes True when the selected Study Subgraph either crosses 
through the drawing, or is equal to the drawing and is within the same timeframe as the drawing. Crossing 
in this context means that a virtual line is drawn from the previous bar's Study Subgraph value to the 
current bar's Study Subgraph value, and it is this virtual line that is taken into consideration for the purposes 
of crossing through the drawing. Since this comparison can be either Crossing from Above or Crossing 
from Below, the specific action that causes the alert to become true is listed in the Alerts Log.

• Above or Equal To: This comparison becomes True when the selected Study Subgraph is either above the 
drawing or equal to the drawing and within the same timeframe as the drawing.

• Below or Equal To: This comparison becomes True when the selected Study Subgraph is either below the 
drawing or equal to the drawing and within the same timeframe as the drawing.

• Cross From Below: This comparison becomes True when the selected Study Subgraph crosses through the 
drawing while moving from a lower value to a higher value (from underneath).

• Cross From Above: This comparison becomes True when the selected Study Subgraph crosses through the 
drawing while moving from a higher value to a lower value (from above).
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Chart Drawing Alert Condition Being Incorrectly True or False Due to Incorrect 
Comparison Precision

[Link] - [Top]
In the Chart Drawing Alert settings window for a Chart Drawing, there is the Comparison Precision setting. 
This precision setting is used when comparing the values of a Chart Drawing to the values of the main graph in the 
Chart Region where the Chart Drawing is drawn.

This is a critical setting to ensure that the evaluation of the Chart Drawing Alert Condition is correct. Otherwise, 
the Alert Condition can be incorrectly True or False.

If the evaluation of the Chart Drawing is incorrect, it is either True or False when it should not be, and the Chart 
Drawing is on the main price graph, then the Comparison Precision needs to be set the same as Chart >> Chart 
Settings >> Price Display Format.

To open the Chart Drawing Alert settings window for a Chart Drawing, right-click on the Chart Drawing with 
your Pointer and select Alerts on the menu.

Configuring a Default Chart Drawing Alert Condition

[Link] - [Top]
To configure a default Alert Condition for Chart Drawings which will be applied when you draw a new Chart 
Drawing, follow these steps:

1. Select Global Settings >> Tool Configs >> [Drawing Tool Name]. You must set the default Alert 
Condition through these Tool Configuration windows and not through the Chart Drawing Properties on an 
existing Chart Drawing.

2. Press the Alert button in lower right to open the Drawing Alert Configuration window.
3. Set the Drawing Alert Configuration controls as you require.
4. Set the Alert Sound setting to the particular Alert Number configuration that you want. This particular 

Alert Number can be configured to optionally play a sound, send an email message, or an SMS message. 
For detailed instructions, refer to Configuring Alert Number Instructions.

5. Press OK.
6. To save the default Alert Condition configuration for other than the currently selected Tool Configuration 

Number selected on the Tool Configuration window (Load >> TC#), press the button corresponding to the 
configuration number you want to save this configuration as, or select the particular Tool Configuration 
Number from the list box and press the Save button. For more information refer to Saving the Current 
Drawing Configuration to a Different Configuration Number.

7. Press OK.
8. Use the Drawing Tool and draw the Chart Drawing. The default Alert Condition settings will be applied to 

that drawing.
9. You can also set up a Custom Drawing Tool Control Bar button which includes a particular drawing tool 

and a drawing configuration that includes the Alert Condition you have defined above. Refer to Creating 
Control Bar Buttons. This allows for very easy selection of a drawing tool and the configuration including 
the Alert configuration.

Chart Drawing Alert Not Triggering When Expected

[Link] - [Top]
For reasons of efficiency Chart Drawing Alerts are only evaluated at the Chart Update Interval.

Therefore, it is possible that a Chart Drawing Alert as it is configured, may get skipped. This can happen if the 
condition occurs in between chart updates.
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An example would be as follows: Study Subgraph >> Last, Comparison to Drawing >> Crossing.

If the last trade price from the prior bar and the current bar were to cross a Line drawing, but this event occurs in 
between chart updates, then the alert is just not going to trigger. This can happen with more volatile price activity.

The solution to this is to lower the Chart Update Interval for the chart. Although this creates more of a CPU load. 
Therefore, you may want to put the chart with the Chart Drawing alerts and the lower Chart Update Interval on a 
sub instance of Sierra Chart.

Customizing Chart Drawing Shortcut Menu

[Link] - [Top]
The menu which displays when you right-click on a Chart Drawing can be customized. This menu is known as the 
Chart Drawing shortcut menu. 

To customize it, select Global Settings >> Customize Chart Drawing Menu on the menu. Add the commands 
that you require and press OK. 

Throughout this documentation, when it is documented to right-click on a Chart Drawing and then select a 
command, and you do not see the command listed on that menu, then you need to add it to this menu through the 
Customize Chart Drawing Menu window.

Viewing Tool and Chart Data When Using Tools

[Link] - [Top]
When using a Drawing Tool or the Tools >> Chart Values tool, drawing tool data (including y-axis value), main 
price graph values, and chart study values are displayed in two different Values Windows:

Tool Values Window

[Link] - [Top]
The first way to view the drawing tool and chart data is with the Tool Values Window. To open the Tool Values 
Window, select Window >> Tool Values Window on the menu.

 
To customize what is displayed in the Tool Values Window, refer to help topic 67.

Compact Tool Values Window

[Link] - [Top]
The second way to view drawing tool and chart data is with the Compact Tool Values Window. This window 
displays less information and is more compact. It displays the chart values for the first graph in a chart region at the 
column being pointed to with one of the Tools.

To enable this window make sure there is a checkmark by Window >> Show Compact Tool Values Window on 
the menu. If that command is unchecked, then this compact data window will not become visible when using a 
Chart Drawing Tool or the Chart Values tool.

By default the Compact Tool Values Window only displays when you are actively using a Chart Drawing Tool or 
the Chart Values tool, unless Global Settings >> Tool Settings >> Chart Values >> Keep Compact Tool 
Values Window Always Visible With Tool is enabled and the Chart Values tool is active.

 
The data for the first graph in the specific Chart Region you are pointing to with one of the Tools, is displayed in 
Compact Tool Values Window, unless Global Settings >> Tool Settings >> Chart Values >> Compact Tool 
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Values Window Shows Chart Region 1 Values Only is enabled.

The position of the Compact Tool Values window, is remembered for each individual chart. By default it will be 
located at the top left of the chart. As a chart window is moved, the Compact Tool Values Window will move with 
it. Although when maximizing or restoring a chart window, the Compact Tool Values Window will not move.

To not save the Compact Tool Values Window for each chart and have one constant location for it no matter which 
chart is being used, then disable the option Global Settings >> Tool Settings >> Save Compact Tool Values 
Window Position for Each Chart.

The Compact Tool Values window can be easily dragged anywhere on the desktop simply by left clicking 
anywhere on it with your pointer and dragging it. The window automatically resizes to fit the contents.

If you cannot see the Compact Tool Values Window, refer to Cannot See Values Windows.

 
The Compact Tool Values Window does not display the bar average values which may be enabled in Chart >> 
Chart Settings >> Display >> Display Main Price Graph Values in Values Windows >> Settings. You will 
instead need to use the Tool Values Window for these values. 

Horizontal Compact Tool Values Window

[Link] - [Top]
The Compact Tool Values Window can be displayed in a horizontal format as shown in the image below. To use 
this, enable Global Settings >> Tool Settings >> General >> Use Horizontal Compact Tool Values Window 
Layout.

 
Instructions to Use Compact Tool Values Window Equivalent to Old Status Bar

[Link] - [Top]
To use the Compact Tool Values Window in a way which is equivalent to the old Status Bar, refer to this Support 
Board Posting.

Changing the Font And Font Size for Values Windows

[Link] - [Top]
You are able to change the Font for the Tool Values Window and the Compact Tool Values Window. For 
example, you may want to make the font smaller to display more text in less space. To Adjust the Font:

1. Select Global Settings >> Graphics Settings on the menu.
2. Select the Font tab.
3. To change the Tool Values Window font, select the line in the list for the Text Windows Font. To change 

the Compact Tool Values Window font, select the line in the list for the Compact Tool Values Window.
4. Press the Select button to open the font properties window for the selected list item.
5. Change the font properties as you require.
6. Press OK.
7. Press the OK button to save the changes.

Cannot See Values Windows?

[Link] - [Top]
If you cannot see the Tool Values Window after enabling it from the Window menu, then select Window >> 
Reset Windows.

Compact Tool Values Window Not Visible

[Link] - [Top]
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The Compact Tool Values Window will always display when the Chart Values Tool is selected and activated (left 
click once on the chart). Whether the Chart Values Tool is displayed with other tools is controlled by the Action 
When Other Tools Selected setting.

If you cannot see the Compact Tool Values Window when using the Chart Values tool, then do the following:

1. Make sure there is a checkmark by Window >> Show Compact Tool Values Window.
2. Select Chart >> Reset Child Windows.
3. Select Window >> Reset Windows.
4. Select Global Settings >> Tool Settings.
5. Set Save Compact Tool Values (CTV) Window Position for Each Chart as you require.
6. Set Use Horizontal Compact Tool Values Window Layout as you require.
7. Select the Chart Values tab. Set Keep Compact Tool Values Window Always Visible with Tool as you 

require. When this is enabled, the Compact Tool Values Window will always be visible when the Chart 
Values tool is selected whether it is active or not.

8. Press OK.
As long as you have the Chart Values Tool active and you are moving your Pointer around a chart window, you 
will see the Compact Tool Values Window displayed. You can left click with your Pointer directly on that 
window and drag it anywhere on your desktop.

Remembering the Position of the Compact Tool Values Window for Each Chart

[Link] - [Top]
1. Enable Global Settings >> Tool Settings >> Save Compact Tool Values Window Position for Each 

Chart.
2. Enable Window >> Show Compact Tool Values Window.
3. Go to a chart and activate it by left clicking on its title bar or anywhere on the chart window.
4. Select Tools >> Chart Values.
5. Left click on the chart to activate the Chart Values tool.
6. The Compact Tool Values Window will display. Left click on it with your Pointer and drag it to the 

position you want relative to the chart window.
7. Go to another chart and activate it by left clicking on its title bar or anywhere on the chart window.
8. While the Chart Values tool is still active, position the Compact Tool Values Window on that chart as 

required.
9. Repeat the appropriate steps above for each chart.
10. Select File >> Save to save the Chartbook and the position of the Compact Tool Values Window for each 

chart.
Remembering the Size and Position of the Tool Values Window for Each Chart

[Link] - [Top]
The Tool Values window opened with Window >> Tool Values Window can have both its size and position 
remembered for each chart window.

To enable this feature, select Global Settings >> Tool Settings >> General from the menu and enable the option 
Save Tool Values Window Position for Each Chart.

Whenever you activate a different chart, the Tool Values window size and position will be restored to the prior 
state when last using it with that chart window.

The Tool Values window is a very useful window to use with the Chart Values tool to view detailed data for each 
chart column.

If the Tool Values window is not visible, you will need to open it with Window >> Tool Values Window. If you 
still do not see it, you may need to reset its position with Window >> Reset Windows and then try opening it 
again.

Customizing What Is Displayed in the Tool Values Window and the Compact Tool Values 



Window

[Link] - [Top]
The contents of the Tool Values Window and the Compact Tool Values Window can be customized. You can 
hide fields that you do not want to display. Refer to the following sections in Help Topic 67:

• Hiding Main Price Graph Values from the Values Windows
• Hiding Study Names and Values from the Values Windows and Region Data Line

The image to the right displays a Compact Tool Values Window that only contains the OHLC values.

Color Settings for Tool Values Window and Compact Tool Values Window

[Link] - [Top]
The background color of the Chart Values, Tool Values and Compact Tool Values Windows is the same as the 
Chart Background color of the active chart. This is set through the Graphics Settings window.

The color of the names and values for the chart bars for the Main Price Graph in the Chart Values, Tool Values and 
Compact Tool Values Windows are the same as the Chart Text color which is set through the Graphics Settings 
window.

The color of the study Subgraph names and values for a study displayed in the Chart Values, Tool Values and 
Compact Tool Values Windows are based upon the Subgraphs color settings for the study, which are set on the 
Subgraphs tab of the Study Settings window for the study.

General Tool Settings

[Link] - [Top]
To open the Tool Settings window, select Global Settings >> Tool Settings on the menu and select the General 
tab. This window has various general settings related to Drawing Tools.

Refer to the Chart Values Tool section, for information about the Chart Values tab settings on this window.

General (Global Settings >> Tool Settings)

[Link] - [Top]

Tool Options (Global Settings >> Tool Settings >> General)

[Link] - [Top]
This sub-section contains settings related to the interaction with all drawing tools.

After Single Tool Use Change To (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
This setting allows you to automatically change to a specified default tool after using any other drawing Tool a 
single time. Choose the tool you want to automatically change to from the list. The option of None will not change 
the tool after use, and will leave the selected drawing tool active after it is used.

When this option is set to other than None, when a drawing tool has been selected but not yet used, when right 
clicking on the chart, this will change the active tool to the specified tool and the right-click shortcut menu will not 
display.

Support Left Click to Select Chart Drawings (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes, then when one of the following tools is selected from the Tools menu: Pointer, 
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Chart Values, Adjust Regions, or Hand; you are then able to left click on a Chart Drawing on the chart, to select 
it. When you left click again on that drawing, you are then able to Move or Adjust the drawing. For more 
information, refer to the Move Drawing and Adjust Drawing sections.

Support Drag For Chart Drawing Creation/Modification (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes and a new Chart Drawing is being created on the chart with one of the Tools, then 
the method of interaction is by using the left Pointer button to set the first point of the Chart Drawing at the current 
location of the Pointer on the chart, continuing to hold the left button down, and move the Pointer to the location of 
the second point and then release the left Pointer button to finish the drawing.

To modify a Chart Drawing when this option is set to Yes, use the left Pointer button on the Chart Drawing at the 
location where you want to modify it, continue to hold the left Pointer button down, and move the Chart Drawing 
as required and then release the left Pointer button.

When this option is set to No, then to initiate a Chart Drawing, left click the Pointer and release, move the Pointer 
to the second point and left click the pointer again.

This option is supported with touchscreens as well.

Drawing Selection Margin in Pixels (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When selecting a Chart Drawing, along its line or its edges, this setting controls the margin in pixels on either side 
of the line or edge which will be considered a selection of that line or edge.

Double Click On Drawing Brings Up Drawing Properties (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes and the Global Settings >> Tool Settings >> Support Left Click To Select Chart 
Drawings option is also set to Yes, then double-clicking on a Chart Drawing with the Pointer will display the 
Chart Drawing Properties window for the drawing.

Keep Chart Drawing Selected After Modification (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes, then after you modify a drawing using Move, Adjust or changing the Properties, it 
will continue to be selected as noted by having handles drawn along the drawing.

Keep Chart Drawing Selected After Creation

[Link] - [Top]
When this option is set to Yes, then after you create a drawing, it will continue to be selected as noted by having 
handles drawn along the drawing.

Enable Delete Selected Drawing With Right Click (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes and when a Chart Drawing is currently selected, a right-click operation with the 
pointer will cause the Chart Drawing to be deleted. For more information, refer to Erasing By Selecting and Right 
Clicking.

Right Click Exits Current Drawing Tool To (Global Settings >> Tool Settings >> General >> Tool Options)



[Link] - [Top]
When this option is set to a value other than None, then when right clicking over the chart, the active Drawing 
Tool is changed to the specified tool. If you are actively drawing a Chart Drawing, then this action is not 
performed.

When using this setting, it is necessary to understand that the chart context menu will not display until a second 
right click after the active Drawing Tool has been changed to the specified tool.

Support Interior Rectangle Selection (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes, then a rectangle drawing can be selected by left clicking in its interior instead of just 
the edges. And you can also right-click in the interior to display the Chart Drawing shortcut menu for the rectangle 
drawing.

Otherwise, it is not possible to select a rectangle drawing in any way when left or right clicking in its interior. You 
will need to select through its edges only.

Use Common Drawing Tool for Charts (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
By default each chart uses its own current selection for the active Drawing Tool selected on the Tools menu.

When Use Common Drawing Tool for Charts is set to Yes, then when changing the active drawing tool through 
the Tools menu, this also is applied to all other open charts.

Adjust Regions Tool Always Active With Current Tool (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes, then the Adjust Regions Tool is always active no matter what other drawing Tool is 
currently selected. For instructions to use the Adjust Regions tool, refer to Adjust Regions.

Support Vertical Scaling/Movement With Hand Tool (Global Settings >> Tool Settings >> General >> Tool Options)

[Link] - [Top]
When this option is set to Yes, then when actively using the Hand Tool, vertical movement of the chart is possible 
when you left click and drag your pointer vertically on the chart.

If you press and hold the Control key on your keyboard when dragging vertically on the chart, then the scale for 
the Chart Region you are dragging will compress and expand instead of being moved up and down.

Snapping (Global Settings >> Tool Settings >> General)

[Link] - [Top]
This sub-section contains tool settings related to snapping to the Open/High/Low/Close of bars.

Drawing Tool AutoSnap Sensitivity Percentage (Global Settings >> Tool Settings >> General >> Snapping)

[Link] - [Top]
When you have Tools >> Auto Snap on Creation or Tools >> Auto Snap on Adjust enabled, then this controls 
the sensitivity for automatically snapping to the Open, High, Low or Close values. Enter a percentage value as a 
whole number (enter 1 for 1%, 2.5 for 2.5%, etc.). The higher the number entered, the more sensitive the snapping 
will be - that is that you can be further away from the bar and still have it snap to the Open/High/Low/Close.

Include Open/Close In AutoSnap (Global Settings >> Tool Settings >> General >> Snapping)

[Link] - [Top]



When you have Tools >> Auto Snap on Creation or Tools >> Auto Snap on Adjust enabled, and this option is 
enabled, then the Open and Close of a bar will be included in the auto-snapping locations in addition to the High 
and Low.

Minimum Pixels for Chart Drawing Adjustment (Global Settings >> Tool Settings >> General >> Snapping)

[Link] - [Top]

Anchors (Global Settings >> Tool Settings >> General)

[Link] - [Top]
This sub-section contains tool settings for anchor points.

Square Drawing Anchors (Global Settings >> Tool Settings >> General >> Anchors)

[Link] - [Top]
When this option is set to Yes, the anchor or end points of the Chart Drawing are highlighted with squares rather 
than circles, when drawing a new drawing or moving or adjusting a drawing.

Anchor Uses Drawing Color (Global Settings >> Tool Settings >> General >> Anchors)

[Link] - [Top]
When this option is set to Yes, the anchor boxes or circles at the endpoints of the drawing, when displayed, will be 
the same color as the Chart Drawing itself.

Anchor Color: (Global Settings >> Tool Settings >> General >> Anchors)

[Link] - [Top]
This sets the display color of the anchor boxes or circles that define the endpoints of a drawing. This color will 
only be used if the option Anchor Uses Drawing Color is set to No.

Volume Profiles (Global Settings >> Tool Settings >> General)

[Link] - [Top]
This sub-section contains tools settings related to the Drawn Volume Profiles.

Select Drawn Volume Profile by Outline Only (Global Settings >> Tool Settings >> General >> Volume Profiles)

[Link] - [Top]
When this option is set to Yes, then a drawn Volume Profile in a chart can only be selected by the boundary near 
its outline rectangle. For complete documentation, refer to Draw Volume Profile.

Enable Drawn Volume Profile Selection (Global Settings >> Tool Settings >> General >> Volume Profiles)

[Link] - [Top]
When this option is set to Yes, then this allows Volume Profiles which have been drawn with the Tools >> Draw 
Volume Profile drawing tool to be selected on the chart in the same way as any other Chart Drawing. This allows 
the Volume Profiles to be erased, adjusted, or moved. For complete documentation, refer to Draw Volume Profile.

Drawing Font (Global Settings >> Tool Settings >> General)

[Link] - [Top]
This sub-section contains settings for the tool font.

Global Chart Drawing Font (Global Settings >> Tool Settings >> General >> Drawing Font)
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[Link] - [Top]
This specifies the font properties for the text that is drawn with Drawing Tools that use text. Press the Select button 
to change the font properties.

This font can be overridden and will not be used when Use Global Font is enabled in the Drawing Tool 
Configuration or Chart Drawing Properties if that setting is available.

Other (Global Settings >> Tool Settings >> General)

[Link] - [Top]
This sub-section contains miscellaneous Drawing Tool settings.

Switch to Pencil Cursor in Draw Mode (Global Settings >> Tool Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes and when a drawing tool is currently selected on the Tools menu, you will see a 
pencil style pointer rather than the standard pointer you have configured through the Windows Control Panel.

Use Compact Date Format For Drawings (Global Settings >> Tool Settings >> General >> Other)

[Link] - [Top]
This option only applies to the Horizontal Line and Swing Marker Drawing Tools. When this option is enabled, the 
date format when a date is set to be displayed with the drawing is in the format: DDMMMYY.

Prompt When Deleting All Chart Drawings (Global Settings >> Tool Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes, then when Tools >> Erase All Non-Text Drawings or Tools >> Erase All Text is 
selected, there will be a prompt to confirm. Otherwise, there will not be a prompt and the drawings will be 
immediately erased.

Support Curved Lines On Logarithmic Scale (Global Settings >> Tool Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes then Drawing Tools that involve line positions across all the bars (such as Line, Ray, 
Pitchfork, and Parallel Lines) will be drawn in the Logarithmic scale meaning that these items will be curved or 
may not appear parallel.

Otherwise, all the drawing tools are drawn in a Linear Scale and ignore the logarithmic setting. This means that 
lines will be straight and appear parallel.

When Mapping Chart Drawings to Bars, Use Nearest Match Instead of Containing Match (Global Settings >> Tool Settings >> 
General >> Other)

[Link] - [Top]
For the documentation for this, refer to the Chart Drawing Date and Time Mapping section.

Allow Copy to Other Charts for New Drawings (Global Settings >> Tool Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes then when a drawing is first drawn it will have the setting for Allow Copy to Other 
Charts enabled. Otherwise, if this option is set to No, then new drawings will have their setting for Allow Copy to 
Other Charts disabled.

Chart Values (Global Settings >> Tool Settings >> General)

[Link] - [Top]



This sub-section contains settings related to the chart values windows.

Save Tool Values Window Position for Each Chart (Global Settings >> Tool Settings >> General >> Chart Values)

[Link] - [Top]
When this option is set to Yes, then the Tool Values window position is saved for each individual chart. Therefore, 
when the Tool Values window is open, and you change the focus to another chart, the Tool Values window will 
be moved to the position and size it last had when using that chart.

Or, if the Tool Values window is not visible you will see it moved to the same position and size when you display 
the Tool Values window when using a specific chart. This data is saved in Chartbook files. Therefore, you need to 
save your charts as part of a Chartbook for this information to be saved and restored when you reopen your charts.

Use Horizontal Compact Tool Values Window Layout (Global Settings >> Tool Settings >> General >> Chart Values)

[Link] - [Top]
When this option is set to Yes, the Compact Tool Values Window will be displayed horizontally rather than the 
default of vertically.

Save Compact Tool Values Window Position for Each Chart (Global Settings >> Tool Settings >> General >> Chart Values)

[Link] - [Top]
When this option is set to Yes, then the Compact Tool Values Window position is saved for each individual chart. 
When changing to another chart, the Compact Tool Values window will display at the last position it was at when 
using a Drawing Tool. Set this option to No to use one common location for the Compact Tool Values window.

When this option is set to Yes and the Compact Tool Values Window is displayed within the rectangle of a chart 
window, and the chart window is moved, the Compact Tool Values Window will be repositioned so that it 
maintains the same relative position to the top left of the chart that it had before. This only works when the chart 
window is active and it is moved. If a chart window is moved as part of a Window >> Tile operation, the Compact 
Tool Values Window will not move.

The Compact Tool Values Window top left corner must be contained within the coordinates of the chart window 
itself, for the Compact Tool Values Window to move with the chart window it is associated with. Otherwise, it will 
not. It is designed this way because there are problems with moving it under certain conditions when it is not 
within the bounds of the chart window it is associated with.

Shortcut Menu and Properties Window (Global Settings >> Tool Settings >> General)

[Link] - [Top]
This sub-section contains settings related to the chart shortcut menu and Chart Drawing Properties windows.

Number of Quick Configurations for First Tab of Chart Drawing Properties (Global Settings >> Tool Settings >> General >> 
Shortcut Menu and Properties Window)

[Link] - [Top]
This setting controls the number of configuration buttons displayed on the first tab of a Chart Drawing Properties 
or Tool Configuration window. These buttons allow you to quickly change the configuration of the Chart Drawing 
being modified, just by pressing the button. Or load the configuration from the selected number, in the Tool 
Configuration window.

For more information, refer to Using Multiple Drawing Tool Configurations. 

Number of Quick Configurations for Config Tab of Chart Drawing Properties (Global Settings >> Tool Settings >> General >> 
Shortcut Menu and Properties Window)
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[Link] - [Top]
This setting controls the number of configuration buttons displayed on the Config (Configuration) tab of a Chart 
Drawing Properties or Tool Configuration window. These buttons allow you to quickly change the configuration of 
the Chart Drawing being modified, just by pressing the button. Or load the configuration from the selected number, 
in the Tool Configuration window.

For more information, refer to Using Multiple Drawing Tool Configurations. 

Changing the Font Size For Text Displayed with Tool Drawings (Global 
Chart Drawing Font)

[Link] - [Top]
To adjust the size and other properties of Text that is displayed with Tool drawings, select Global Settings >> 
Tool Settings on the menu. Modify the Drawing Font >> Global Chart Drawing Font by left clicking twice on 
the font name on the right side, then press the Select button.

The Global Chart Drawing Font applies to Chart Drawings that display text whether as part of the drawing type 
like with the Type Text, Stationary Text drawing types, or optionally display text like with the Price Retracement 
drawings. 

Some Chart Drawings will have the setting Use Global Font in their Chart Drawing Properties. When this is 
enabled, then those Chart Drawings will use the Global Chart Drawing Font. Otherwise, they will use the fonts 
specified within the Properties for the Chart Drawing.

Automatic Snapping of Chart Drawing Ends to Open, High, Low or 
Close Bar Values

[Link] - [Top]
Automatic Snapping on Creation

[Link] - [Top]
A Chart Drawing being drawn can have the ends of the drawing automatically adjusted to the nearest Open, High, 
Low or Close value of a bar. This is called snapping.

To automatically snap the ends of the drawing you will be actively drawing to the nearest Open, High, Low or 
Close value of a bar, make certain there is a checkmark by Tools >> Auto Snap on Creation.

There is also a corresponding Control Bar button for this command. The Control Bar is below the main menu. The 
buttons on the Control Bar can be added, reordered and removed through Global Settings >> Customize Control 
Bars >> Control Bar 1-8.

As you are drawing a Chart Drawing with a Drawing Tool, the point of the Chart Drawing that you are currently 
setting, will automatically snap to the nearest Open, High, Low or Close value of the bar which is nearest to the 
point, if there is one of these values nearby.

To set the Auto Snap Sensitivity, select Global Settings >> Tool Settings >> General and set the Auto Snap 
Sensitivity. If you want to include the Open and Close values in auto snapping, then enable Include Open/Close 
in Auto Snap as well.

Snapping is always done to the defined Tick Size in the Chart Settings. So the Chart Drawing point may not snap 
exactly to the Open, High, Low, or Close values. This is particularly noticeable in Forex markets and in any type of 
market where there is not a well-defined tick size. If you find that the snapping is not occurring to the price levels 
that you want, then try reducing the Tick Size in the Chart Settings.
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Automatic Snapping on Chart Drawing Adjustment

[Link] - [Top]
A Chart Drawing being adjusted can have the anchor point being adjusted automatically adjust to the nearest Open, 
High, Low or Close value of a bar. This is called snapping.

To automatically adjust the anchor point of a Chart Drawing being adjusted to the nearest Open, High, Low or 
Close value of a bar, make certain there is a checkmark by Tools >> Auto Snap on Adjust.

There is also a corresponding Control Bar button for this command. The Control Bar is below the main menu. The 
buttons on the Control Bar can be added, reordered and removed through Global Settings >> Customize Control 
Bars >> Control Bar 1-8.

As you are adjusting one of the anchor points of a Chart Drawing with a Chart Drawing Modification Function, the 
point of the Chart Drawing that you are currently adjusting, will automatically snap to the nearest Open, High, Low 
or Close value of the bar which is nearest to the point, if there is one of these values nearby.

To set the Auto Snap Sensitivity, select Global Settings >> Tool Settings >> General and set the Auto Snap 
Sensitivity. If you want to include the Open and Close values in auto snapping, then enable Include Open/Close 
in Auto Snap as well.

Snapping is always done to the defined Tick Size in the Chart Settings. So the Chart Drawing point may not snap 
exactly to the Open, High, Low, or Close values. This is particularly noticeable in Forex markets and in any type of 
market where there is not a well-defined tick size. If you find that the snapping is not occurring to the price levels 
that you want, then try reducing the Tick Size in the Chart Settings.

Automatic Snapping to Nearest Chart Bar

[Link] - [Top]
When using a Drawing Tool, there is always automatic snapping of an anchor point to the nearest chart bar when 
moving the Pointer around the chart and when left clicking with the Pointer. There is no way to disable this.

Controlling Display Order of Chart Drawings Relative to Graphs

[Link] - [Top]
Chart Drawings can be displayed above or below (beneath) the main price graph and study graphs in a chart (Z-
Order). There are 2 options which control this, both of which are on the Chart Settings page. Select Chart >> 
Chart Settings >> Chart Drawings.

These options are as follows: Draw Non-Highlight Chart Drawings Under Main Graph and Studies and Draw 
Highlight Drawings Under Main Graph and Studies. Highlight drawings are Rectangle, Extending Rectangle, 
Ellipse, and Triangle.

When Highlight drawings are drawn above the chart bars, you may need to increase the transparency of them if 
necessary so that you can see the chart bars underneath them. Refer to Chart Drawing Properties for instructions to 
change the transparency of existing Highlight drawings.

Drawing Related Problems

[Link] - [Top]
This section contains information and links to known issues that are related to the drawing tools.

Draw Styles Other Than Solid Line

[Link] - [Top]
When a drawing uses any Draw Style other than the Solid Line and has a width other than 1, then this will cause 
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performance issues related to the CPU of the computer.

For more information refer to Help Topic 30.33 - Dotted or Dashed Lines >= 2 Pixels in Width.

Undoing and Redoing Chart Drawing Operations

[Link] - [Top]
Chart Drawing operations include:

• Inserting a Chart Drawing by drawing with one of the Drawing Tools.
• Modifying a Chart Drawing by Moving or Adjusting it.
• Modifying a Chart Drawing by changing any of its Properties.
• Erasing a Chart Drawing.

You are able to undo or redo any of these operations. To undo one of these operations, select Edit >> Undo Chart 
Drawing. To redo one of these operations select Edit >> Redo Chart Drawing. 

To the right of these menu commands you will see a shortcut key that can also be used for these commands. There 
are also corresponding Control Bar buttons for these commands. To add these buttons to the Control Bars, select 
Global Settings >> Customize Control Bars >> Control Bar #.

Using a Tool One Time, and Switching to the Default Tool

[Link] - [Top]
The Drawing Tool you use most often can be set as the default tool. Setting the default tool means that after one 
use of another Tool, the default Tool will be reselected automatically. To set the default Tool, select the Global 
Settings >> Tool Settings >> General tab. The default Tool is set with the After Single Tool Use Change To: 
drop down box.

If you want to use a drawing Tool just once, then you will want to select either Pointer or Chart Values. 
Otherwise, set it to None.

There is one special consideration when using this feature. When using a Drawing tool and you use the right 
Pointer button to cancel the drawing, then to switch back to the default tool you need to press the right Pointer 
button a second time.

Canceling a Tool Drawing During Drawing

[Link] - [Top]
When using one of the Drawing Tools and you want to stop the drawing and not complete it, right click with your 
pointer and the operation will be canceled.

Drawing a Line with a Specific Angle or Slope

[Link] - [Top]
Viewing Angle in Degrees, Related Settings, Understanding Angled Lines on Charts

[Link] - [Top]
When actively drawing a Chart Drawing, the angle of the drawing line is displayed in the Compact Tool Values 
Window (Window >> Show Compact Tool Values Window) and in the Tool Values Window (Window >> 
Tool Values Window) as degrees (Deg:).

Refer to Viewing Tool and Chart Data When Using Tools for more information about these windows. Using this 
angle information with the Line tool and other tools, you can draw lines with a specific angle or slope.

For correct angle readings, you need to specify the Value Increment per Bar in Ticks (Price Unit per Bar in 
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Ticks) in Chart >> Chart Settings >> Chart Drawings.

This is used to determine the correct slope of the line. This setting is an integer and is specified as the number of 
price ticks. If the Tick Size specified in Chart >> Chart Settings for the chart is .25 and Value Increment per 
Bar in Ticks (Price Unit per Bar in Ticks) is set to 4, then the actual Value Increment Per Bar in Ticks would 
be 1.

Gann Drawing Tools can prompt you for an update to the value of this setting. The definition of Value Increment 
Per Bar in Ticks is the value of one unit price over one unit of time (bar). For example: With an actual Value 
Increment Per Bar in Ticks of 10, a rising 45 degree line will be one that rises 10 points for every bar.

A 45 degree line is a line with a slope of 1. The formula for slope is Rise divided by Run. A Line drawn across 2 
bars is considered a span of 1 bar.

It must be understood that an angled Line generally will not match visually with the angle that you would expect 
relative to the sides of the monitor. The angle calculations are based upon units of prices and number of bars. This 
is completely independent of the pixel coordinate system of the monitor.

The general rule is that you will need a larger Value Increment Per Bar in Ticks if you have a large range of 
prices displayed or high values, and the opposite for a smaller range of prices and low values. You need to 
experiment and see what is best.

On Intraday charts using 1 as the Value Increment per Bar in Ticks (Price Unit per Bar in Ticks) may be best. 
However, this depends upon the range of prices displayed. You may even want to use 10 if you have a large range 
of prices.

For Point and Figure Charts, the general rule is you should use a Value Increment Per Bar in Ticks which 
would be equivalent to the Box Size setting.

In the case of an Historical Daily stock chart, you may want to use a Value Increment per Bar in Ticks of 50. 
You just have to experiment and see what is best.

Drawing a Line with a Specific Angle

[Link] - [Top]
It is also possible to draw a line with specific angle by using the Line or Ray drawing tool.

Before using the Line or Ray drawing tool for a specific angle, select Chart >> Chart Settings >> Chart 
Drawings and ensure that the Value Increment per Bar in Ticks is set as required. Usually it needs to be set to 1 
which is equivalent to the chart Tick Size.

Before using the Line or Ray drawing tool, open the Drawing Tool Configuration window for that tool. To set the 
specific angle, set Use Line Fixed Angle to Yes and enter the angle in degrees from 0 to 90 in the Line Fixed 
Angle setting field. 

This can also be altered for an existing drawing through the Chart Drawing Properties.

For complete documentation about Chart Drawing Configurations, refer to Drawing Tool Configuration.

Forward Projection Area

[Link] - [Top]
Charts have a Forward Projection Area, this is also known as the Right Side Fill Space, to support drawing Chart 
Drawings that project forward in time.

To view the Forward Projection Area on the chart, you need to click the right arrow on the horizontal scroll bar at 
the bottom of the chart or press the right arrow key on your keyboard. Either way, make sure the chart is first 
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scrolled to the end.

The Right Side Fill Space can be locked by selecting Chart >> Lock Fill Space. Make certain it is unlocked 
before you increase or decrease the space on the right side of the chart, otherwise you will not be able to do so.

Once you have space on the right side of the chart which is known as the Forward Projection Area, you can freely 
draw Chart Drawings into that area.

The time intervals in the Forward Projection Area are based on the chart bar timeframe/period settings in the 
Chart >> Chart Settings window.

For an Intraday Chart, when the bar period is set with the Days-Min-Secs setting, the time intervals in the Forward 
Projection Area are based on this setting.

For Number of Trades, Volume, Range, Reversal, Renko, Delta, and Price Change bars, the time intervals in 
the Forward Projection Area are based on the average time of the bars in the chart. The times in the Forward 
Projection Area do not include times outside of the Start Time and End Time settings in the Chart >> Chart 
Settings window.

For a Historical Daily Chart, the time intervals are based on the Days, Weekly, Monthly, Quarterly, or Yearly 
setting in the Chart >> Chart Settings window.

Increasing the Number of Forward Projection Columns in the Chart

[Link] - [Top]
The number of forward projection columns after the last bar in the chart can be increased or decreased. Go to the 
chart and select Chart >> Chart Settings >> Display . Adjust the Number of Forward Columns setting as 
required.

The default is 150. You may need to increase this as you require. Refer to Number of Forward Columns for further 
information.

Using the Maximum Amount of Space from Number of Forward Columns Setting

[Link] - [Top]
To take advantage of the maximum amount of space on the right side of a chart when using a higher Chart >> 
Chart Settings >> Display >> Number of Forward Columns setting, follow these instructions:

1. Increase the Chart >> Chart Settings >> Display >> Number of Forward Columns setting to what you 
require.

2. Unlock the fill space by removing the checkmark from Chart >> Lock Fill Space.
3. Decrease the spacing in the chart by pressing the Down Arrow key on the keyboard or by using the "Large 

Decrease Bar Spacing" Control Bar button. Decrease it to an absolute minimum. You will see 0 at the lower 
right of the chart when it is at the minimum.

4. Press the right arrow on the scrollbar at the bottom of the chart to scroll the chart bars towards the left, so 
only 1 bar appears on the left of the chart.

5. Optionally increase the timeframe of the chart bars until you see the Date-Times in the right side fill space 
that you require.

6. As you may already have observed, any of the above only needs to be done to the extent that you require to 
get the Date-Times in the right side fill space that you require. You can then draw Chart Drawings into that 
right side.

Having Tool Values Adjust to the Nearest Tick

[Link] - [Top]
When using a Drawing Tool on the main price graph and you want the points of the Chart Drawing to adjust to the 
nearest price based upon the chart Tick Size, then follow the instructions below.
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This feature is only supported for the main price graph in the chart and not other graphs displayed in other Chart 
Regions on the chart.

Select Chart >> Chart Settings.

Check to be sure the Tick Size and Price Display Format are set correctly for the symbol. To set them from the 
Sierra Chart Global Symbol Settings, press the Apply Global Symbol Settings button on the Chart Settings 
window.

Select the Chart Drawings tab.

Enable the Adjust Tool Values to Tick Size setting. By default the setting is enabled.

This option also applies to the Chart Values/Crosshair tool.

Also refer to Automatic Snapping of Chart Drawing Ends to Open, High, Low or Close Bar Values.

Chart Bar Values, Chart Tick Size and Adjusting Tool Values to Tick 
Size

[Link] - [Top]
When Chart >> Chart Settings >> Adjust Tool Values to Tick Size is enabled, then Chart Drawing anchor 
points are always adjusted to the Tick Size set in Chart >> Chart Settings >> Tick Size.

If the actual prices of the chart bars do not correspond to the Tick Size, then the anchor points of a Chart Drawing 
are not going to match properly to the Open, High, Low and Close values of the chart bars.

This can be a problem with Forex symbols where a Tick Size of 0.00005 may be used and the actual values of the 
chart bars have detail down to 0.00001 or even lower. It is also important to be aware that by default the price data 
in a Forex symbol chart is the midpoint of the Bid and Ask prices. For additional information, refer to Forex/CFD 
Market Data and Data Recording Modes.

The basic solution is to either disable the Chart >> Chart Settings >> Adjust Tool Values to Tick Size option or 
set the Chart >> Chart Settings >> Tick Size for the chart you are using the drawing tools with to the Tick Size 
which corresponds to the price values of the chart bars. In general it will need to match the Price Display Format 
setting for the chart. In the example below, you will need to use a Tick Size of 0.00001.

Locking Chart Drawings

[Link] - [Top]
Chart Drawings drawn with Drawing Tools can be locked. When a Chart Drawing is locked, this means that it will 
not be erased when selecting Tools >> Erase All Non-Text Drawings or Tools >> Erase All Text.

To lock a Chart Drawing follow these instructions:

1. To add the Lock Drawing command to the Chart Drawing Shortcut Menu, refer to Customizing Chart 
Drawing Shortcut Menu for instructions.

2. Right-click on the Chart Drawing and select Lock Drawing to lock it.
3. To unlock the Chart Drawing right-click on the drawing and select Unlock Drawing.
4. Chart Drawings can also be locked and unlocked through Tools >> Manage Chart Drawings Window or 

from the Chart Drawing Properties window.

Automatically Copying Chart Drawings to Another Chart

[Link] - [Top]
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For complete documentation, refer to Copying Chart Drawings from Other Charts. 

Preventing Chart Drawing from Being Copied to Other Chart

[Link] - [Top]
For complete documentation, refer to Preventing Chart Drawing from Being Copied to Other Chart. 

Modifying and Deleting Drawing Copied to Other Charts

[Link] - [Top]
When using the Automatically Copying Chart Drawings to Another Chart functionality to copy Chart Drawings 
from one or more source charts onto a destination chart, it is fully supported to modify and delete those Chart 
Drawings on the destination chart. This is supported in version 1549 and higher.

All of the methods for modifying and deleting drawings documented on this page, can be used with copied Chart 
Drawings on a destination chart.

The Chart >> Chart Settings >> Chart Drawings >> Allow Modification of Chart Drawings from Other 
Charts option needs to be enabled on the destination chart to support modifying copied drawings. Disable this 
option on the destination chart to not allow the modification of Chart Drawings on the destination chart they are 
copied to.

The Chart Drawing modifications on the destination chart are mirrored on the source chart. Depending upon the 
Chart Update Interval, there may be a slight delay with the final changes appearing on the destination chart.

Undo and Redo functionality is supported for the modified Chart Drawing only on the source chart where the 
drawing originated from. Therefore, you can go back to the source chart and undo a modification or a deletion. Or 
redo it if it was undone. It is not possible to undo a modification or deletion on the destination chart of a copied 
Chart Drawing.

Showing or Hiding Drawings for Different Symbols

[Link] - [Top]
Since the symbol of the chart can be changed, the Chart Drawings from Tools that were drawn for other symbols 
can either be shown or hidden. 

To show the Chart Drawings for other symbols, go to the chart and enable Chart >> Chart Settings >> Chart 
Drawings >> Show Chart Drawings for Different Symbols. 

This option is specific to each individual chart and it is not global. 

To hide the Chart Drawings and not show them disable/uncheck Show Chart Drawings for Different Symbols.

In the case of when the chart is set to a futures contract symbol, after rolling over to the next futures contract month 
in the chart, rather than enabling Show Chart Drawings for Different Symbols, instead select Chart >> Update 
Chart Drawings to Current Symbol.

For further details, refer to Update Chart Drawings to Current Symbol.

Chart Drawings can also be adjusted up or down in price after a futures contract rollover. For instructions, refer to 
Adjusting Chart Drawings to Match Futures Contract Rollover Difference 

Performing Drawings that Span More than the Window Width

[Link] - [Top]
It is possible to draw a Chart Drawing that spans more columns in the chart than are currently visible. To do this 
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left click on the chart at the point where you want the drawing to begin and release the left pointer button.

Scroll the chart to the position where you want to end the drawing and left click again with your pointer to end the 
drawing.

Chart Drawing Date and Time Mapping

[Link] - [Top]
Chart Drawings drawn with Drawing Tools have 1 to 4 points (may also be referred to as Anchors throughout this 
documentation). Each of these points are associated with a specific Date and Time and y-axis value.

There are two different mapping methods that Sierra Chart can use to map the Date and Time of a point to a 
particular bar. One is a Nearest Match and the other is a Containing Match. The default is a Containing Match. 

To use a Nearest Match, select Global Settings >> Tool Settings on the menu and enable the option When 
Mapping Chart Drawings to Bars, Use Nearest Match Instead of Containing Match.

Nearest Match: The Date and Time of a Chart Drawing point is mapped to the bar with the nearest matching Date 
and Time. For example, if a Chart Drawing point has a time of 10:14, in a 5 min. chart this drawing point will be 
mapped to the 10:15, not the 10:10 bar since the 10:15 bar is the nearest match.

Containing Match: The Date and Time of a Chart Drawing point is mapped to the bar which contains this Date 
and Time. The time of each bar in a chart is its starting time. For example, if a Chart Drawing point has a time of 
10:14, in a 5 minute per bar chart, this drawing point will be mapped to the 10:10 bar since it contains the times 
between 10:10:00 and 10:14:59.

Mapping of Chart Drawings Between Historical Daily and Intraday Charts: When a Chart Drawing like a 
Line is drawn on a Historical Daily or higher timeframe chart and then the chart bars are changed to an Intraday 
timeframe, the Date of a particular anchor point on the Historical Daily chart will map to the chart bar containing 
12:00:00 on that same Date on the Intraday chart. The anchor points will not map to the chart bar containing 
00:00:00 on the Intraday chart.

Procedure to Resolve Chart Drawings That Do Not Display

[Link] - [Top]
Follow the below procedure to resolve a problem where one or more Chart Drawings are not visible on a chart.

1. Make sure Chart >> Hide Chart Drawings is unchecked.
2. Open the Manage Chart Drawings Window. Make sure the Chart Drawing is listed there.
3. Make sure the Chart Drawing is not hidden as show by the crossed out Glasses icon in the Chart Drawings 

Window. Refer to Hide/Show Chart Drawing for more information.
4. In the Manage Chart Drawings Window, check the Date-Time of the anchor points to make sure they are 

valid and as expected. They can be modified by selecting the Chart Drawing in the list, pressing the 
Properties button, and then selecting the Anchors tab. Check the vertical coordinate values of the anchor 
points to make sure they are valid and within the current visible view of the chart.

Controlling the Type of Pointer Displayed When Using Drawing Tools

[Link] - [Top]
When one of the Drawing Tools is selected from the Tools menu, the standard Normal Select pointer/cursor set in 
Windows for the Mouse is displayed.

When the Chart Values tool is selected from the Tools menu, the standard Precision Select pointer set in Windows 
for the Mouse is displayed. However, if you have enabled Global Settings >> Tool Settings >> Chart Values >> 
Always On When Chart Values Tool Selected, then the standard Normal Select pointer will be used instead. 

When a Trade DOM window is attached to the main Sierra Chart window, the standard Normal Select pointer will 
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always be used. For information about attaching a Trade DOM window, refer to Detaching and Attaching 
Windows.

Windows 7: To use different pointers go to the Start menu on your Windows Taskbar. Select Control Panel >> 
Mouse. Select the Pointers tab. Change the Normal Select and the Precision Select pointer to the pointer style 
you want to use.

Windows 10: To use different pointers go to the Start menu on your Windows Taskbar. Select Settings. Select 
Devices. Select Mouse (this is located on the left side of the window). Select Additional Mouse Options (this is 
located on the right side of the window), this opens the Mouse Properties window. Select the Pointers tab. Change 
the Normal Select and the Precision Select pointer to the pointer style you want to use.

Chart Drawings and Chart Regions

[Link] - [Top]
Chart Drawing types except for Vertical Lines can only be drawn within a single Chart Region.

They cannot span more than one Chart region other than the Vertical Line tool.

Chart Drawing Modification Functions

[Link] - [Top]
This section discusses the various methods to modify an existing Chart Drawing.

Chart Drawing Properties

[Link] - [Top]
The Chart Drawing Properties command lets you modify all of the settings (Properties) of an existing Chart 
Drawing you have drawn on your chart with one of the Drawing Tools. To adjust the Properties of a Chart 
Drawing, follow the steps below:

1. Right-click on the Chart Drawing and select Chart Drawing Properties. If you do not see this command 
listed, then you need to add it to the Chart Drawing shortcut menu. To do this, refer to the Customizing 
Chart Drawing Shortcut Menu section. 

The Chart Drawing Properties command will be disabled for manually drawn Volume Profiles. 
The Chart Drawing Properties window is the very similar to the Tool Configuration window that you open 
with Global Settings >> Tool Configs >> [Tool Name]. 

2. Modify the Chart Drawing Properties as you require. You are also able to press one of the TC# (tool 
configuration) buttons to choose an existing defined configuration to apply to the Chart Drawing, or select 
the Tool Configuration Number from the list box on the bottom of the window and select Load. You will 
notice as you change the Properties of a Chart Drawing, that they are immediately applied to that Chart 
Drawing.

3. Press OK to keep the changed Properties or press the Cancel button to discard them.
Modifying Chart Drawing Properties by Double-Clicking

[Link] - [Top]
1. Select Global Settings >> Tool Settings on the menu.
2. Make sure the Double-Click on Drawing Brings up Drawing Properties option is enabled.
3. Double-click on a Chart Drawing on the chart. This will then open the Chart Drawing properties window.
4. Modify the Chart Drawing Properties as you require. You are also able to press one of the TC# (tool 

configuration) buttons to choose an existing defined configuration to apply to the Chart Drawing, or select 
the Tool Configuration Number from the list box below the buttons. You will notice as you change the 
Properties of a Chart Drawing, that they are immediately applied to that Chart Drawing.

5. Press OK to keep the changed Properties or press the Cancel button to discard them.
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Applying Predefined Tool Configuration to Existing Chart Drawing Using Chart Drawing Menu

[Link] - [Top]
As noted above, it is possible to apply a predefined Tool Configuration to an existing Chart Drawing by opening 
the Chart Drawing Properties window and selecting one of the Tool Configurations listed. This section shows 
how to apply a predefined Tool Configuration to an existing Chart Drawing by adding the Tool Configurations to 
the Chart Drawing Menu that is accessed when clicking with the right pointer on the drawing. To setup this 
capability, follow these steps:

1. Select Global Settings >> Customize Chart Drawing Menu.
2. Add any number of the Config 1-24 commands from the Available Menu Items list to the Selected Menu 

Items list. You only need to add the Config numbers that you want to apply to existing Chart Drawings. 
For example, if you only need to work with two configurations, then just add Config 1 and Config 2.

3. Press OK.
4. Right-click on a Chart Drawing on the chart and select Config 1-24 depending upon what Tool 

Configuration you want to apply to the Chart Drawing. If you right-click on a Line drawing, then the Tool 
Configurations for the Line drawings will apply.

5. Alternatively, you can left click on existing Chart Drawing to select it. To enable this functionality, select 
Global Settings >> Tool Settings >> General and enable Support Left Click to Select Chart Drawings. 
Chart Drawing selection works only with the following Tools: Pointer, Chart Values, Hand, and Adjust 
Regions. When the Chart Drawing is selected, select Tools >> Current Tool Config >> Config 1-24, to 
apply the Tool Configuration to the drawing.

With either of the methods described above, the Chart Drawing Alert settings which may have been set with the 
Tool Configuration 1-24 for a Drawing Tool set with the Configuring a Default Chart Drawing Alert Condition 
instructions, will be applied to the existing Chart Drawing including the Tool Configuration for Appearance 
when True setting.

Applying Predefined Tool Configuration to Existing Chart Drawing Using Custom Control Bar Buttons

[Link] - [Top]
As noted above, it is possible to apply a predefined Tool Configuration to an existing Chart Drawing by opening 
the Chart Drawing Properties window and selecting one of the Tool Configurations listed, or by selecting a 
Tool Configuration from the Chart Drawing Menu. 

This section shows how to apply a predefined Tool Configuration to an existing Chart Drawing by adding the Tool 
Configuration to a Control Bar. To setup this capability, follow these steps:

1. Select Global Settings >> Customize Control Bar >> Control Bar #, where the # is the number of the 
Control Bar to which the Tool Configuration button will be added.

2. Expand the Tools section of the Available Control Bar Commands and select the Tool Config # | TC# 
you want to add to the Control Bar, where # is the number of the Tool Configuration.

3. Select the Add -> button to add this Tool Configuration to the Control Bar.
4. To customize the button, refer to Control Bar Button Properties.
5. Select OK.
6. To display the control bar, refer to Window >> Control Bars >> Control Bar 1 - 8.

The desired Tool Configuration can be selected prior to starting the drawing or to change an existing drawing.

Prior to starting a drawing, select the Drawing Tool you desire and then select the appropriate Tool Configuration 
on the Control Bar. The drawing will use the settings from the selected Tool Configuration.

In order to change the settings for an existing Chart Drawing, select the drawing by left clicking on it with your 
Pointer when Pointer | Chart Values | Hand is selected on the Tools menu. Select the desired Tool 
Configuration on the Control Bar to change this selected drawing to the predefined configuration.

Move Drawing

[Link] - [Top]
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Use the Move Drawing modification function to move the location of any type of Chart Drawing on a chart drawn 
with a drawing Tool, including Text.

There are several methods to move a Chart Drawing. These are documented below.

It is also supported to copy a Chart Drawing first and then move the copy of the Chart Drawing. This is 
documented below in the section Copy and Move Drawing.

With any of the below methods, move the Chart Drawing as needed then left click with your Pointer at the desired 
new location to set the Chart Drawing or the copy of the Chart Drawing into place and complete the move 
operation.

It is possible to scroll the chart while in the Move Drawing mode to move the Chart Drawing to another area of 
the chart.

Move Drawing - Double Click Method

[Link] - [Top]
Double-click with your Pointer near the middle of a Chart Drawing to invoke movement of the Chart Drawing.

To be able to Move a Chart Drawing by double-clicking, General Settings >> Tool Settings >> Double-Click on 
Drawing Brings up Drawing Properties must be disabled.

You can press the Control key on your keyboard at the time you double-click on a Chart Drawing in order to first 
make a copy of the Chart Drawing. The Move will then be performed on the copy of the Chart Drawing.

Move Drawing - Left-Click Selection Method

[Link] - [Top]
To enable this functionality, select Global Settings >> Tool Settings >> General and enable Support Left Click 
to Select Chart Drawings. 

Chart Drawing selection works only with the following Tools: Pointer, Chart Values, Hand, and Adjust 
Regions.

When one of the following tools is active: Pointer, Chart Values, Hand, or Adjust Regions, then do a single left 
click anywhere along a Chart Drawing. Handles will appear on that drawing. Click near the middle of the drawing 
to initiate the move of it. However, do not left click on one of the anchor points themselves. Otherwise, you will 
initiate an adjustment of the drawing for that particular anchor point.

You can press the Control key on your keyboard at the time you left-click on a Chart Drawing in order to first 
make a copy of the Chart Drawing. The Move will then be performed on the copy of the Chart Drawing.

Converging Drawings

[Link] - [Top]
If there are multiple Chart Drawings converging at the point where you left click to select a drawing, then multiple 
drawings may be selected. These drawings will be drawn with numbers for identification.

Enter the drawing number from the keyboard, and the drawing move will start after pressing the Enter key on the 
keyboard.

Or you can click on the drawing you actually want to move, away from the point where the drawings are 
converging, and the drawing move will start.

If you decide that you do not want to select a drawing to move, then press the Escape key on the keyboard to 



deselect the drawings and remove the identification numbers.

Moving Rectangle Drawings

[Link] - [Top]
To move a Rectangle | Extending Rectangle | Ellipse | Triangle Chart Drawing, first requires that you left click on 
one of its edges. Once the Chart Drawing is selected, left click in the middle of the drawing to initiate the move.

Move Drawing - Right-Click Method

[Link] - [Top]
Right-click over a Chart Drawing that you want to move.

Select Move Drawing or Copy and Move Drawing on the shortcut menu to initiate the movement of the drawing.

If you do not see these commands listed, then you need to add them to the Chart Drawing shortcut menu. To do 
this, refer to the Customizing Chart Drawing Shortcut Menu section.

Move Drawing - Menu and Control Bar Button Method

[Link] - [Top]
Select Tools >> Move Drawing or Tools >> Copy and Move Drawing on the menu or use the Move Drawing 
Control Bar buttons.

Or you can right-click on the chart and select Move Drawing or Copy and Move Drawing on the shortcut menu. 
In this case you will first need to add these commands to the Chart Shortcut menu if they are not already listed. To 
do this, select Global Settings >> Customize Chart Shortcut Menu. 

Once you have selected one of the Move Drawing commands as explained, all Chart Drawings that you have 
drawn on the chart will be numbered.

The font size of the numbers is controlled with the Global Chart Drawing Font. You can increase it or decrease it 
as required.

Type the number of the Chart Drawing that you want to Move and press Enter on the keyboard. Or you can left 
click on the Chart Drawing to initiate the move. No matter where you left click on the Chart Drawing, it will be 
moved.

Preventing Adjust of Rectangle Drawing When Intending Moving

[Link] - [Top]
With Rectangle | Extending Rectangle | Ellipse | Triangle type of drawings, when they have very little vertical 
height it may be difficult to initiate a Move of the drawing with the Left Click Selection method, and an Adjust is 
initiated instead of the top or bottom of the rectangle.

It should first be understood how it is that a Rectangle type of Chart Drawing is moved through the Left Click 
Selection method. Refer to Moving Rectangle Drawings. 

Therefore, in this particular case to always ensure that you initiate a Move of the Rectangle Chart Drawing, use the 
Move Drawing - Right-Click Method which involves the Chart Drawing shortcut menu.

To reduce the possibility of initiating an adjustment of the top or bottom line of a rectangle when you intend to 
initiate a move when there is very little vertical height of the rectangle, reduce the Drawing Selection Margin in 
Pixels setting. This margin is necessary so you do not have to click directly on the exact pixel coordinate of the line 
of a rectangle. 
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Copy and Move Chart Drawing

[Link] - [Top]
This Chart Drawing modification function works identically to the Move Chart Drawing modification function 
described above. 

The only difference is that a copy of the Chart Drawing is made first before you begin moving the copy of the 
Chart Drawing.

Adjust Drawing

[Link] - [Top]

Use the Adjust Drawing modification function to adjust the beginning, middle (in the case of a drawing with 3 
points) or ending point (anchors) of any type of existing Chart Drawing on a chart drawn with a drawing Tool.

There are several methods to adjust a Chart Drawing. These are documented below.

It is also supported to copy a Chart Drawing first and then adjust the copy of the Chart Drawing. This is 
documented below in the section Copy and Adjust Drawing.

With any of the below methods, Adjust the Chart Drawing as needed, then left click with your Pointer at the 
desired new point to set it into place.

It is possible to scroll the chart while in the Adjust Drawing mode to adjust the end of a Chart Drawing to another 
area of the chart which is not currently visible.

Adjust Drawing - Double Click Method

[Link] - [Top]
Double-click with your Pointer near the point of a Chart Drawing object for which you want to make adjustments.

To be able to Adjust a Chart Drawing by double-clicking, General Settings >> Tool Settings >> Double-Click 
on Drawing Brings up Drawing Properties must be disabled.

You can press the Control key on your keyboard at the time you double-click on a Chart Drawing in order to first 
make a copy of the Chart Drawing. The adjustment will be performed on that copy. The other 1 or 2 points in the 
Chart Drawing that are not being adjusted will remain in place as you adjust the new copy from the point that you 
double-clicked.

Adjust Drawing - Left Click Selection Method

[Link] - [Top]
To enable this functionality, select Global Settings >> Tool Settings >> General and enable Support Left Click 
to Select Chart Drawings. Chart Drawing selection works only with the following Tools: Pointer, Chart Values, 
Hand, and Adjust Regions.

When one of the following tools is active: Pointer, Chart Values, Hand, or Adjust Regions, then do a single left 
click anywhere along a Chart Drawing. Handles will appear on that drawing.

Left click near the point that you want to adjust and move the pointer to the new desired location and left-click to 
set the point.

In the case of an extending type drawing like a Ray, the particular point that will be adjusted is going to be relative 
to the entire drawn line and not to the beginning point and second anchor point for that Ray. Therefore, if you want 
to adjust the second point, it is necessary to left-click somewhere in the second half of the line based on the visible 
portion of the line.



Refer to Adjusting Rectangle, Extending Rectangle, Ellipse Drawings in regards to adjusting Rectangle and Ellipse 
drawings.

You can press the Control key on your keyboard when you left click on a Chart Drawing, in order to first make a 
copy of the Chart Drawing before adjusting the copy.

Converging Drawings

[Link] - [Top]
If there are multiple Chart Drawings converging at the point where you left click to select a drawing, then multiple 
drawings may be selected. These drawings will be drawn with numbers for identification.

Enter the drawing number from the keyboard, and the drawing adjustment will start after pressing the Enter key on 
the keyboard.

Or you can click on the drawing you actually want to adjust, away from the point where drawings are converging, 
and the drawing adjustment will start.

If you decide that you do not want to select a drawing to adjust, then press the Escape key on the keyboard to 
deselect the drawings and remove the identification numbers.

Adjust Drawing - Right-Click Method

[Link] - [Top]
Right-click over a Chart Drawing near the point you want to adjust.

In the case of an extending type drawing like a Ray, the particular point that will be adjusted is going to be relative 
to the entire drawn line and not to the beginning point and second anchor point for that Ray. Therefore, if you want 
to adjust the second point, it is necessary to right-click somewhere in the second half of the line based on the 
visible portion of the line.

Select Adjust Drawing or Copy and Adjust Drawing on the shortcut menu to initiate the adjustment of the 
drawing. 

If you do not see these commands listed, then you need to add them to the Chart Drawing shortcut menu. To do 
this, refer to the Customizing Chart Drawing Shortcut Menu section.

You will want to right-click over the beginning of the Chart Drawing to adjust the beginning of the drawing, or 
right-click over the end of the Chart Drawing to adjust the end of the drawing. In the case of a drawing that has 3 
points and you want to adjust the middle point, then you need to right-click near the middle point.

Adjust Drawing - Menu and Control Bar Button Method

[Link] - [Top]
Select Tools >> Adjust Drawing or Tools >> Copy and Adjust Drawing on the menu or use the Adjust Drawing 
Control Bar buttons.

Or you can right-click on the chart and select Adjust Drawing or Copy and Adjust Drawing on the shortcut 
menu. In this case you will first need to add these commands to the Chart Shortcut menu if they are not already 
listed. To do this, select Global Settings >> Customize Chart Shortcut Menu. 

Once you have selected one of the Adjust Drawing commands as explained, all Chart Drawings that you have 
drawn on the chart will be numbered. 

The font size of the numbers is controlled with the Global Chart Drawing Font. You can increase it or decrease it 
as required.
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Type the number of the Chart Drawing that you want to Adjust and press Enter on the keyboard. Or you can left 
click on the Chart Drawing to initiate the Adjustment. No matter where you left click on the Chart Drawing, the 
beginning point will always be adjusted.

Adjusting Rectangle, Extending Rectangle, Ellipse Drawings

[Link] - [Top]
The Sierra Chart selection model uses the selection point to tell it what you want to do. Therefore, if you are using 
the Left Click Selection Method, where you click is important.

In the case of a Rectangle, Extending Rectangle and Ellipse drawing, the first 25% of the drawing signifies 
adjusting the beginning, the last 25% signifies adjusting the end, and the middle signifies a Move. Therefore, when 
you right-click on one of these Chart Drawings you can specifically indicate whether you want to perform an 
Adjust Drawing or a Move Drawing without having to make an additional selection to specify the action.

When one of these drawings is selected, two lines are drawn in the shape that define the first 25% and last 25% of 
the shape (in the case of the Extending Rectangle the percentages are based on the viewable area of the rectangle in 
the graph). By left-clicking in the area that defines the first 25% of the shape, you will then be performing an 
Adjust Drawing for the left side of the drawing. By left-clicking in the area that defines the last 25% of the shape, 
you will then be performing an Adjust Drawing for the right side of the drawing. By left-clicking in the middle 
area between the two lines (the middle 50% of the shape) you will then be performing a Move Drawing.

When selecting a point in the first 25% or last 25% in order to perform an Adjust Drawing the nearest corner point 
will be selected and adjusted, not just the corner that has the initial anchor point.

Copy and Adjust Chart Drawing

[Link] - [Top]
This Chart Drawing modification function works identically to the Adjust Chart Drawing modification function.

The only difference is that a copy of the Chart Drawing is made first before you begin adjusting the copy of the 
Chart Drawing.

Make Line Parallel

[Link] - [Top]
The Make Line Parallel Chart Drawing modification function is used to make an existing Chart Drawing parallel 
to another Chart Drawing on the chart. This option is only available for the Line, Ray, Extended Line, and Arrow 
Drawings. Additionally, these drawings can only be made parallel to one of the following drawing types: Line, 
Ray, Extended Line, Calculator, Arrow, Raff Regression, Linear Regression, Parallel Lines, Parallel Rays, 
Pitchfork, Pitchfork - Schiff, or Pitchfork - Modified Schiff. Follow one of these methods to make a line 
drawing parallel to another drawing:

Make Line Parallel - Method 1

[Link] - [Top]
1. Right-click with your Pointer on a Chart Drawing and select Make Line Parallel. If you do not see this 

command listed, then you need to add it to the Chart Drawing shortcut menu. To do this, refer to the 
Customizing Chart Drawing Shortcut Menu section.

2. After selecting Make Line Parallel, all of the available Chart Drawings on the chart will have handles 
drawn on them. These appear as small circles along the Chart Drawing lines which indicate the Chart 
Drawing can be selected. Left click with the pointer on the specific Chart Drawing you want to make the 
first selected Chart Drawing line parallel to.

Make Line Parallel - Method 2



[Link] - [Top]
Another method to make a Chart Drawing line parallel to another is to right-click on the line and select Make 
Parallel to Previous to make that Chart Drawing line parallel to the previous drawn Chart Drawing. If you do not 
see this command listed, then you need to add it to the Chart Drawing shortcut menu. To do this, refer to the 
Customizing Chart Drawing Shortcut Menu section.

If the previous Drawing is not one of the types to which the selected drawing can be made parallel, then selecting 
this option will not result in any changes.

Snap to High/Low | Snap Side to High/Low

[Link] - [Top]
These Chart Drawing modification functions will snap a Chart Drawing or one of the Chart Drawing points, to the 
nearest High or Low of the chart bars that the point(s) of the drawing are on.

When using the Snap to High/Low option, all of the possible anchor points that can be moved to the High or Low 
of a bar are adjusted. When using the Snap Side to High/Low option, only the anchor point that is closest to the 
Pointer right-click will be moved to the High or Low of a bar. Note that exactly which anchor points are moved 
will vary depending on the type of Chart Drawing that is being modified.

The selection of snapping to the High or Low of a bar is determined by the distance of the anchor point that is 
being moved to the High or Low of the bar. If the distance to the High of the bar is less than or equal to the 
distance to the Low of the bar, then the point will be moved to the High of the bar. Otherwise, the point is moved 
to the Low of the bar.

To snap the point(s) of a Chart Drawing, right-click on the Chart Drawing and select Snap to High/Low or Snap 
Side to High/Low. If you do not see these commands listed, then you need to add them to the Chart Drawing 
shortcut menu. To do this, refer to the Customizing Chart Drawing Shortcut Menu section.

Not all Chart Drawing types will support snapping to the high/low. Newer versions of Sierra Chart support 
snapping of Horizontal Lines. The particular bar that the horizontal line will be snapped to is the bar at the location 
where the user right-clicked at on the chart to select this command on the menu.

Modify Text

[Link] - [Top]
The Modify Text Chart Drawing modification function is used to add or edit the text for any of the following 
Chart Drawing types:

• Text
• Stationary Text
• Vertical Line
• Horizontal Line
• Horizontal Ray
• Horizontal Line Non-Extended
• Line
• Calculator
• OHLC Ray
• Rectangle
• Extending Rectangle
• Arrow
• Marker

To select the Modify Text Chart Drawing modification function, right-click on the Text or Chart Drawing with 
your Pointer and select Modify Text on the menu. Edit the text in the displayed window and press OK. 

If you do not see this command listed, then you need to add it to the Chart Drawing shortcut menu. To do this, 



refer to the Customizing Chart Drawing Shortcut Menu section.

To change the font properties of the text, refer to Changing the Font Size For Text Displayed with Tool Drawings.

Erasing Chart Drawings

[Link] - [Top]
 
There are several methods and commands for erasing or deleting Chart Drawings drawn with Drawing Tools. This 
also includes text drawings from the Type Text or Stationary Text tools. These methods and commands are 
documented below:

Erasing Drawings by Menu Commands

[Link] - [Top]
All of the menu commands documented in this section can also have Keyboard Shortcuts assigned to them. The 
keyboard shortcut can be used to invoke that command. 

• Tools >> Erase Drawing Mode: Selecting this command from the menu places the Pointer into Erase 
Drawing Mode. 

In this mode, the Chart Drawings will be numbered and selecting a drawing by left-clicking on it will erase 
the drawing from the chart. Or type the displayed number from the keyboard, and press the Enter key on 
the keyboard to erase the drawing from the chart. 

This mode remains until the Pointer is right-clicked to exit. Or select Tools >> Pointer on the menu or 
another command to switch out of this mode.

• Tools >> Erase Last Drawing: The Erase Last Drawing command erases the last drawn Chart Drawing 
or Text. This command does not apply to Chart Drawings which have been copied from other charts.

• Tools >> Erase Single Drawing: The Erase Single Drawing command will switch to the Erase Drawing 
Mode to let you erase one Chart Drawing or text and then will switch back to the Tool you were previously 
using. 

In this mode, the Chart Drawings will be numbered and selecting a drawing by left-clicking on it will erase 
the drawing from the chart. Or type the displayed number from the keyboard, and press the Enter key on 
the keyboard to erase the drawing from the chart. 

Pressing the Delete key on the keyboard will switch to this mode. 
• Tools >> Erase All Non-Text Drawings: The Erase All Non-Text Drawings command erases all Chart 

Drawings drawn on the chart, except for text drawings. 

Chart Drawings that have been Locked and User Drawn chart drawings added by Advanced Custom 
Studies are not erased/removed with this command. 

Additionally, Chart Drawings copied from other charts are not erased/removed with this command. 
• Tools >> Erase All Text: The Erase All Text command erases all text drawings drawn on the chart. 

Text Chart Drawings that have been Locked and User Drawn chart drawings added by Advanced Custom 
Studies are not erased/removed with this command. 

Additionally, Text Chart Drawings copied from other charts are not erased/removed with this command. 
• Tools >> Manage Chart Drawings Window: You can select a particular Chart Drawing through the 

Manage Chart Drawings Window and delete it.
Each of these commands is on the Tools menu. They can be also activated with a keyboard command if setup 
through the Customize Keyboard Shortcuts, or selected from the Control Bar which is below the menu by default. 
If these commands are not already on the Control Bar, they can be added through Global Settings >> Customize 
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Control Bar.

Erasing Drawings by Right Clicking on the Chart Drawing

[Link] - [Top]
Chart Drawings and text drawn with text Drawing Tools can also be erased by right-clicking over the Chart 
Drawing or text and selecting the Erase Drawing command on the displayed menu. This is the most direct 
method. If you do not see this command listed, then you need to add it to the Chart Drawing shortcut menu. To do 
this, refer to the Customizing Chart Drawing Shortcut Menu section.

Erasing By Selecting the Chart Drawing And Using the Delete Key

[Link] - [Top]
When Global Settings >> Tool Settings >> Support Left Click to Select Chart Drawings is enabled, and you 
left-click on a Chart Drawing when either the Pointer, Chart Values, or Hand tools is selected, the Chart 
Drawing will become selected.

Press the Delete key on your keyboard to delete the selected Chart Drawing.

Converging Drawings

[Link] - [Top]
If there are multiple Chart Drawings converging at the point where you left click to select a drawing, then multiple 
drawings may be selected. These drawings will be drawn with numbers for identification.

Enter the drawing number from the keyboard and press Enter to select the drawing and then press the Delete key 
to erase the specific drawing.

Or you can click on the drawing you actually want to move, away from the point where the drawings are 
converging, and then press the Delete key to erase the drawing.

If you decide that you do not want to select a drawing to move, then press the Escape key on the keyboard to 
deselect the drawings and remove the identification numbers.

Erasing By Selecting and Right Clicking

[Link] - [Top]
When Global Settings >> Tool Settings >> Enable Delete Selected Drawing With Right Click is enabled, then 
select the Chart Drawing by left clicking on it when either the Pointer or Chart Values tool is selected. Global 
Settings >> Tool Settings >> Support Left Click to Select Chart Drawings needs to be enabled to support the 
left click.

When the Chart Drawing is selected a right click will delete the drawing.

With this option enabled, you can still get the drawing context menu by right clicking over a non-selected drawing.

Erasing Chart Drawings by using Manage Chart Drawings Window

[Link] - [Top]
To erase Chart Drawings through the Manage Chart Drawings Window, select Tools >> Manage Chart Drawings 
Window. Select the drawing in the list of drawings and press the Delete button.

Press OK when done.

Quickly Changing Colors / Line Style / Line Width

[Link] - [Top]



You can quickly change the Color, Line Style, and Line Width of a Chart Drawing by right-clicking on a Chart 
Drawing with your pointer.

To change the color, select Color and select a color from the submenu.

To change the line style select Line Style and choose the line style from the submenu.

To change the line width, select Line Width and choose the width from the submenu.

If you do not see these commands listed, then you need to add them to the Chart Drawing shortcut menu. To do 
this, refer to the Customizing Chart Drawing Shortcut Menu section.

Customizing Colors on the Menu

[Link] - [Top]
It is possible to customize the colors listed on the menu. Right-click on a Chart Drawing and select Chart 
Drawing Properties. If you do not see this command listed, then you need to add it to the Chart Drawing shortcut 
menu. To do this, refer to the Customizing Chart Drawing Shortcut Menu section.

Press one of the colored buttons on the first tab of the Configuration/Properties window to open the Color Selector 
window.

Press the Define Custom Colors button if the Color customization portion of the window is not already displayed.

Select one of the bottom 8 colors on the left side of the window in the Custom Colors section by left clicking on 
the color box. 

Modify the color to what you want using the color controls on the right side of the Color selector window. Press 
the Add to Custom Colors button when done, to set the color. Do this for any of the other bottom 8 Custom 
colors.

Press OK when done. The 8 Custom colors will be listed on the Chart Drawing shortcut menu.

Hide/Show Chart Drawing

[Link] - [Top]
There are several ways to hide and show an individual Chart Drawing or all Chart Drawings on a chart.

Hide Chart Drawing Command

[Link] - [Top]
Add the Hide Drawing command to the Chart Drawing Shortcut menu by following the instructions in the 
Customizing Chart Drawing Shortcut Menu section.

To hide a drawing right-click on the drawing on the chart and select Hide Drawing.

Alternatively, a drawing can be hidden by selecting the Tools >> Manage Chart Drawings Window, selecting 
the drawing to be hidden and then selecting the Hide button. Note that the Hide button and the Show button occupy 
the same space and are displayed according to the state of the drawing (that is, if a drawing is not hidden, then the 
button will say Hide, whereas if the drawing is hidden then the button will say Show.

When the Chart Drawing is hidden by this method, then to unhide it, use the Tools >> Manage Chart Drawings 
Window. Find and select the drawing in the list and press the Show button. Refer to the image below. For 
complete documentation, refer to Manage Chart Drawings.



Hide Chart Drawing On Manage Chart Drawings Window

[Link] - [Top]
Select Tools >> Manage Chart Drawings Window. Find and select the Chart Drawing in the list of drawings and 
press the Hide button.

When the Chart Drawing is hidden by this method, then to unhide it, use the Tools >> Manage Chart Drawings 
Window. Find and select the drawing in the list and press Show. Refer to the image below.

Hide All Chart Drawings Command

[Link] - [Top]
To hide all Chart Drawings on a chart which originated and were drawn from that same chart, enable Chart >> 
Hide Chart Drawings.

Select that same command and remove the check mark to display the Chart Drawings.

A Control Bar button can be added for this command and also a keyboard shortcut.

Hide All Chart Drawings from Other Charts Command

[Link] - [Top]
To hide all Chart Drawings on a chart which originated from another chart and have been copied to a chart with the 
Automatically Copying Chart Drawings to Another Chart feature, enable Chart >> Hide Chart Drawings from 
Other Charts.

Select that same command and remove the check mark to display the Chart Drawings copied from other charts.

A Control Bar button can be added for this command and also a keyboard shortcut.

Flip Horizontal

[Link] - [Top]
The Flip Horizontal Chart Drawing modification function performs a horizontal flip of the anchor points of the 
following Chart Drawings:

• Pitchfork
• Line
• Parallel Lines
• Parallel Rays
• Gann Fan
• Fibonacci Fan

To use this Chart Drawing modification function, make sure it is added to the Chart Drawing Shortcut menu. Refer 
to Customizing Chart Drawing Shortcut Menu for instructions.

Right-click on the Chart Drawing on the chart to flip, and select Flip Horizontal.

Altheratively, you can open the Chart Drawing Properties window for one of these drawings by right-clicking on 
the drawing and selecting Chart Drawing Properties and then selecting the Anchors tab and then selecting the 
Flip Horizontal button. 

Flip Vertical

[Link] - [Top]
The Flip Vertical Chart Drawing modification function performs a vertical flip of the anchor points of the 
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following Chart Drawings:

• Pitchfork
• Line
• Parallel Lines
• Parallel Rays
• Gann Fan
• Fibonacci Fan

To use this Chart Drawing modification function, make sure it is added to the Chart Drawing Shortcut menu. Refer 
to Customizing Chart Drawing Shortcut Menu for instructions.

Right-click on the Chart Drawing on the chart to flip, and select Flip Vertical.

Altheratively, you can open the Chart Drawing Properties window for one of these drawings by right-clicking on 
the drawing and selecting Chart Drawing Properties and then selecting the Anchors tab and then selecting the 
Flip Vertical button. 

Cut a Drawing

[Link] - [Top]
Chart Drawings which indefinitely extend to the left or right, or Chart Drawings which have fixed beginning and 
ending anchor points, can be cut at any point along the drawing to set a new location for the anchor point at the cut 
location.

There are several ways to cut a Chart Drawing, each is described as follows:

1. Add the Cut Drawing Here menu command to the Chart Drawing Shortcut menu. When this is added, 
right-click on the Chart Drawing at the location where you want to cut it and select Cut Drawing Here.

2. Select Tools >> More Tools >> Cut Single Drawing. All the Chart Drawings will be drawn with numbers. 
Left click on the particular Chart Drawing you want to cut at the specific location where you want to have it 
cut.

3. Select Tools >> More Tools >> Cut Drawing Mode. Left click on the particular Chart Drawing you want 
to cut at the location where you want to cut it, to cut to that specific point. This mode will remain until a 
different Drawing Tool or Modification command is selected from the Tools menu.

Hide Level

[Link] - [Top]
This Chart Drawing Shortcut option allows one level of a drawing, that contains multiple levels, to be hidden 
(turned off). There are multiple methods to be able to hide a level for a drawing, each is described as follows:

1. Add the Hide Level menu command to the Chart Drawing Shortcut menu. When this is added, right-click 
on the Chart Drawing on the level you want to hide and Hide Level.

2. Select Tools >> More Tools >> Hide Single Drawing Level. All the Chart Drawings that allow levels to 
be hidden will be shown as selected - having small circles added to the drawing. Left click on the particular 
level you want to hide. After selecting the level, the Pointer will go back to the last tool mode that was 
selected.

3. Select Tools >> More Tools >> Hide Drawing Level Mode. All the Chart Drawings that allow levels to 
be hidden will be shown as selected - having small circles added to the drawing. Left click on the particular 
level you want to hide. This mode will remain until a different Drawing Tool or Modification command is 
selected from the Tools menu.

Manage Chart Drawings

[Link] - [Top]
The Manage Chart Drawings window provides a list of all of the Chart Drawings on a chart organized by 
Symbol. Each Chart Drawing on a chart is associated with a particular chart Symbol.



To open the Manage Chart Drawings Window for the active chart, select Tools >> Manage Chart Drawings 
Window.

Since a chart can have its symbol changed, there can be drawings for more than one symbol on the chart.

You are able to display all Chart Drawings on the chart or select a particular Drawing Type from the list box at the 
top to filter the list by the selected Drawing Type.

Set the Drawing Type to All to list all Chart Drawings on the chart.

Set the Drawing Type to Drawings with Alerts to list only those Chart Drawings that have an alert set on them.

After selecting a Chart Drawing in the list, press the Properties button to open the Chart Drawing Properties 
window and change any of its current properties. 

Press the Show/Hide buttons to show or hide the drawing (Show or Hide will be displayed depending on the state 
of the selected drawing).

Press the Lock/Unlock buttons to lock or unlock the drawing (Lock or Unlock will be displayed depending on the 
state of the selected drawing).

Press the Delete button to delete the drawing.

Press the Alert button to set an alert on the Chart Drawing if it supports an alert, or to modify an alert that is 
already set for a drawing.

Press the Adjust button to display a window to adjust the Chart Drawing up or down by a fixed amount. Use a 
positive number to adjust the drawing up, or use a negative number to adjust the drawing down.

Press the Duplicate button to make an exact copy of the selected drawing.

Press the Undo button to reverse the last action taken with respect to the Chart Drawings. This could include 
moving, cutting, or drawing the drawing. Selecting this button is not associated with any selected drawing, it 
undoes whatever the last action is for all Chart Drawings.

Selecting Multiple Items

[Link] - [Top]
To select multiple items in the Manage Chart Drawings window, enable the Multiple Selection checkbox at the 
top.

Left click on each item that you want to select.

To select all of the items, select the first item in the list at the top. Scroll to the bottom of the list. Hold the Shift 
key on the keyboard and select the last item. All items will now be selected.

Programmatically Accessing Chart Drawings | Exporting Drawings

[Link] - [Top]
There is no built-in support for exporting Chart Drawings to a text file. However, there are many alternatives to let 
you accomplish this and other methods related to Chart Drawings. They are explained here.

You are able to copy Chart Drawings from one chart to another chart within the same Chartbook or another 
Chartbook. For full documentation, refer to Copying Chart Drawings from Other Charts Automatically. 

You can access a list of all of the Chart Drawings on a chart through the Manage Chart Drawings Window. 
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You are able to programmatically access the Chart Drawings through ACSIL. Use the 
sc.GetUserDrawnChartDrawing function. There are other functions as well. 

Once you get a Chart Drawing in ACSIL, you can then output the data of it to a Spreadsheet. Refer to Direct 
Programmatic Interaction with Spreadsheet Sheets.

You are also able to write the Chart Drawing data to a file through the ACSIL File Functions.
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Introduction
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Sierra Chart is well known for its advanced chart replay functionality. When chart replay is used with Trade 
Simulation Mode, you have a very powerful trade simulation platform.

The Chart Replay feature is used to replay Intraday charts. Multiple charts can be replayed at the same time. To 
access the Chart replay feature, select Chart >> Replay Chart >> Replay Chart on the menu to open the floating 
control panel.

This control panel can be always visible and moved anywhere you like. It contains controls for controlling the 
replay, allows you to set the jump time, replay speed, and an option to replay all the charts in your Chartbook. 
Your replay speed can be slower than normal speed or much faster.

Market Depth data, if available, can also be recorded and replayed.

The Time and Sales window for the chart will display the individual trades during a chart replay, assuming the data 
in the chart data file is stored tick by tick. 

Only Intraday data in the Sierra Chart scid (Sierra Chart Intraday data) file format can be replayed. By default this 
is the file format that Sierra Chart uses when Intraday data is stored from the integrated Data/Trading services.

If you have opened an Intraday chart from Intraday data that is in a text format, you first need to Import it before 
you can replay it. You should easily be able to import the data, as various text data line formats are supported.

Basic Chart Replay Instructions

[Link] - [Top]
1. Open a new chart or go to an existing open chart. For instructions, refer to Open Charts. A replay can only 

be started from a standard chart. A replay cannot be started from a Trading DOM window which has no 
scrollbar, and no visible bars loaded.

2. Select Chart >> Replay Chart >> Replay Chart (Control Panel) on the menu. Or press the Rpl Control 
Bar button. 

If the Chart Replay window does not appear, then refer to Chart Replay Window Not Visible. 

In the case of a detached chart, you must select Chart >> Replay Chart >> Replay Chart (Control 
Panel) on the detached chart menu so that the Replay Chart window is opened with the detached chart as 
the owner. Or if the detached chart has a Control Bar, press the Rpl button on the Control Bar. 

3. Important: On the Chart Replay window be sure to uncheck Use Start Date-Time unless you want to 
specify the starting Date and Time directly on the Chart Replay control panel. WARNING: Do not use this 
setting! 

If you are using Use Start Date-Time, then skip the next step. However, in this case it is essential that you 
ensure that the first Date-Time you want to replay is actually in the chart. Go to the beginning of the chart 
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with Chart >> Goto Beginning of Chart and look at the first Date-Time in the chart. You can tell by 
looking at the timescale at the bottom. To load more data in the chart, refer to Downloading/Viewing More 
Historical Intraday Data. 

If you are starting a replay at a Date-Time which is not in the chart, then there is going to be unexpected 
behavior with the replay. 

4. Scroll the chart back to where you want to begin the replay. Use the scroll bar at the bottom of the chart to 
scroll the chart back. You can also press the Home key on the keyboard to go to the beginning of the chart. 
Refer to the image below. 

If you cannot scroll back to the point in time where you wish to begin the replay, then select Chart >> 
Chart Settings >> Data Limiting and increase the Days to Load for Intraday Chart Data Type setting. 
Press OK to close the Chart Settings window. Also, increase the chart bar spacing by pressing the Up 
Arrow key on your keyboard. 

If you wish to replay data from an earlier date than what is shown in the Date Range in File box, then refer 
to Downloading/Viewing More Historical Intraday Data to access more historical Intraday data.

5. In the case of when replaying a futures contract chart, you need to be aware that it will not make sense to 
replay a futures contract for Dates where that particular contract month and year was not active. There will 
be very little market activity in this case. Therefore, when replaying a futures contract chart, you will want 
to make sure it is set to be a Continuous Futures Contract Chart.

6. Set the Speed to what you want to use. If this is your first time with a replay, try running at about 30 or 60 
times in order for it to be more obvious a replay is occurring.

7. Set the Charts to Replay setting to the particular charts you want to replay. If you are just getting started 
with chart replay, we recommend using just Single Chart. 

8. Press the Play button to start the replay.
9. You will receive a prompt named Clear Trade Data . Choose the appropriate option. 
10. In this image, you can see the indicators which indicate that a chart is replaying:  

11. If you do not see the chart advancing to the next bar when you expect it should, there can be two 
possibilities. The first step is to increase the replay Speed because it is not fast enough. Try increasing the 
Speed to 120. If that speed does not cause new chart bars to appear, increase the Speed to 1440 for the 
purpose of confirming the replay functionality is working, and to advance to a point in time where there is 
data.

12. In the rare case, there is missing data in the chart or out of order data which is impacting the replay, re-
download all the data in the chart by going to the chart and selecting Edit >> Delete All Data and 
Download. You just need to do this once on any chart for the symbol being replayed. 

13. The next step is to enable Skip Empty Periods on the Chart Replay window. For more information about 
this setting, refer to Automatic Skipping of Periods Where There Is No Trading and Synchronization. 

Even with this option enabled, you may still have to wait up to about 65 seconds for the next bar to appear 
based upon the replay Speed you are using, the Intraday Data Storage Time Unit setting, and whether or 
not trading has occurred at the point in time in the chart you are replaying. For some additional information 
about this, refer to Historical Intraday Data Record Timeframe Effect on Replays.

Replaying Chart from Specific Date-Time

[Link] - [Top]
To replay from a specific Date-Time in the chart, follow the instructions below.

1. Open a new chart or go to an existing open chart. For instructions, refer to Open Charts. A replay can only 
be started from a standard chart. A replay cannot be started from a Trading DOM window which has no 
scrollbar, and no visible bars loaded.

2. Select Chart >> Replay Chart >> Replay Chart (Control Panel) on the menu. Or press the Rpl Control 
Bar button. 

3. On the Replay control panel, enable the Use Start Date-Time option. 
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4. In the Date and Time boxes, enter the starting Date and Time for the replay in the time zone of the chart. 

You need to enter a Date-Time, which is not earlier than the first Date-Time in the chart. Select Chart >> 
Goto Beginning of Chart and look at the first Date-Time in the chart. You can tell by looking at the 
timescale at the bottom. To load more data in the chart, refer to Downloading/Viewing More Historical 
Intraday Data.

5. Set the Speed to what you want to use. If this is your first time with a replay, try running at about 30 or 60 
times in order for it to be more obvious a replay is occurring.

6. Set the Charts to Replay setting to the particular charts you want to replay. If you are just getting started 
with chart replay, we recommend using just Single Chart. 

7. Press the Play button to start the replay.
8. For further details, refer to Basic Chart Replay Instructions.

Chart Replay Window Not Visible
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If the Replay Control Panel window does not appear at all when you select Chart >> Replay Chart >> Replay 
Chart, then select Chart >> Replay Chart >> Reset Replay Control Panel Window to reset it back to its default 
position.

After selecting this command, select Chart >> Replay Chart >> Replay Chart to display it again.

If you are not able to display the replay control panel by using the configured keyboard shortcut, then the check the 
Keyboard Shortcuts to see if it is assigned to something else in Sierra Chart. 

Additionally a keyboard shortcut may not work because at the Operating System level the keyboard shortcut may 
be getting captured and not picked up by Sierra Chart. 

Replay Control Panel Controls

[Link] - [Top]

All replay functionality is accessed through the Replay Control Panel window. Each of the controls on this window 
are documented in this section.

The Replay Control Panel window can be opened by selecting Chart >> Replay Chart >> Replay Chart on the 
menu, by pressing the Ctrl-R keyboard shortcut or by pressing the Rpl Control Bar button.

The ability to Play/Pause and Stop the Replay is also available from the Chart >> Replay Chart menu. If the 
Chart Replay Window is closed when when of these options is selected, then the Chart Replay Window will be 
displayed.

Partially Visible Replay Control Panel: If the Replay Control Panel window does not appear at all or some of its 
controls are partially cut off, then refer to Chart Replay Window Not Visible.

Play
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This button begins or resumes a replay on the active chart. When starting a replay, the first step is to scroll your 
chart back so that the bar you want to begin the replay at, is the last bar in view on the chart. Press the Play button 
to begin the replay. When the Charts to Replay option is set to All Charts in Chartbook, then this plays all 
Intraday charts in the active Chartbook.

Reloading of Chart

[Link] - [Top]
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When starting a replay or jumping back in time, keep in mind that the chart needs to be reloaded, which can be 
time-consuming Therefore, it is important that you set the Days to Load for Intraday Chart Data Type to the 
minimum number of days possible in Chart >> Chart Settings >> Data Limiting.

If you need to replay data that is far back in time and want to load a minimum number of days, then set the Use 
Date Range >> From and Use Date Range >> To in Chart >> Chart Settings to the date range that you want to 
replay. The date format is: YYYY-MM-DD. 

New Bars Do Not Appear During a Replay

[Link] - [Top]
When you start a replay and new bars do not appear, then this can be for two possible reasons:

1. You are running a replay at too slow of a speed, Speed = 1.0 (equivalent to real-time), and the underlying data in 
the data file has a high timeframe per record such as 1 Minute. Therefore, you would only see a new bar appear 
every minute assuming there is some trading activity every minute. Increase the replay Speed in this case.

2. There is infrequent trading activity at the time you are performing a replay. When you perform a replay at a time 
in the chart where there has been minimal trading going on, then bars will be appearing infrequently. This is 
especially true if you are replaying at a slow replay Speed.

Pause
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After beginning a replay, the Play button becomes the Pause button. This button pauses a replay on the active 
chart.

When All Charts in Chartbook is selected, this pauses a replay for all charts in the Chartbook that are being 
replayed.

Stop
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When a replay is running or is paused, the Stop button becomes enabled.

Press the Stop button to stop the chart replay. When stopping a replay, the chart data is reloaded in the chart up 
until the most recent time in the Intraday data file.

When a Chartbook is closed, the replay is also stopped on all charts within that Chartbook.

Jump
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This section of the Replay Window is used to jump forward or backward in time. There are different methods 
available for the amount to jump by along with the quantity associated with the movement.

Method
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This section defines the specific method that is used to move forward or backward in time. The following options 
are available:

• By Time (hh:mm:ss.ms): The amount to jump forward or backward is defined by an amount of time in 
hours (hh), minutes (mm), seconds (ss), and milliseconds (ms) from the current position.

• By Number of Trades: The amount to jump forward is defined by a number of trades that has occurred 
from the current position.

• To Next Bar: The amount to jump forward is defined as the next bar from the current position. This 



effectively ends the replay of the current bar, displays the full bar information for the current bar and then 
begins the replay at the next time period in the chart.

Unit
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This value defines the amount that will be skipped in the replay when selecting the << (Jump Back) or >> (Jump 
Forward) button.

The entry of the unit changes depending on the setting of the Method. When Method is set to By Time then the 
Unit values are entered in the form hh:mm:ss.ms where h=hours, m=minutes, s=seconds, and ms=milliseconds. 
When Method is set to By Number of Trades then the Unit values are entered as integers for the number of 
trades.

It is important to understand that you cannot specify hours as 24 or Minutes as 60 or Seconds as 60. 24 hours 
would need to be specified as 23:59:59.999. 60 minutes would be specified as 1:00:00.000. 1 minute would be 
specified as 00:01:00.000. 

<< (Jump Back)
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This is the jump back button. It jumps the replay back by the amount specified in the Unit edit box on the Replay 
Control Panel. When you use this jump button, the chart is reloaded to the last time displayed in the replay of the 
chart minus the jump amount. 

It is only supported jump back by time or to the prior bar, and not by the Number of Trades.

If the location to jump to does not exist in the data file then no jump will occur or the jump may not go to the exact 
time desired. If you want to be able to jump to any time, then enable Chart >> Chart Settings >> Include 
Columns with no Data.

To reduce the amount of time to reload the chart when jumping, select Chart >> Chart Settings >> Data 
Limiting. Reduce the Days to Load for Intraday Chart Data Type setting to a smaller number.

>> (Jump Forward)
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This is the jump forward button. It jumps the replay forward by the amount specified in the Unit edit box on the 
Replay Control Panel. When you use this jump button, the chart is loaded to the last time displayed in the replay of 
the chart plus the jump amount. 

If the location to jump to does not exist in the data file, then no jump will occur or the jump may not go to the exact 
time desired. If you want to be able to jump to any time, then enable Chart >> Chart Settings >> Bar Period >> 
Include Columns with no Data.

If you have paused one or more charts being replayed, and then you use the >> (Jump Forward) button to step 
through them, the charts will momentarily play to do the jump. They will go back into a paused state after the jump 
is completed. Do not try to pause them during this condition because this can inadvertently affect the state of other 
charts if you are replaying multiple charts.

Speed
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This control displays and sets the Replay Speed. A value of 1 means the chart will be replayed at normal speed. 
Normal speed is equivalent to the speed at which a chart will update when it is updating in real time. A value of .5 
means the chart will be replayed at half speed. A value of 2 means the chart will be replayed at twice the normal 
speed. Use any replay speed up to 100000. Do not enter a comma with the speed number.



The speed can be changed at any time. If a replay is running and the speed is changed, the replay will update to the 
new speed automatically.

Charts to Replay
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Single Chart
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This option replays the single active chart.

All Charts in Chartbook
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If you want to replay multiple charts or Trade DOM charts at the same time, select the All Charts in Chartbook 
option.

This will cause Play, Pause, <<, >> and Stop to affect all the Intraday charts and Trade DOMs (which are also 
chart objects) in the same Chartbook where the chart you are controlling the replay from is located.

When you are replaying multiple charts by using Charts to Replay >> All Charts in Chartbook, they will remain 
synchronized. However, synchronization potentially can be lost and is explained in the Automatic Skipping of 
Periods Where There Is No Trading and Synchronization section.

Days to Load for Intraday Chart Data Type setting: When replaying multiple Intraday charts with the Charts 
to Replay >> All Charts in Chartbook option, you will need to make sure the Days to Load for Intraday Chart 
Data Type setting in Chart >> Chart Settings>> Data Limiting for any other charts being replayed, is set to the 
same or greater value than the chart you are controlling the replay from.

For example, if in the current chart you are controlling the replay from, you have Days to Load for Intraday 
Chart Data Type set to 20 days and you are starting a replay from the beginning of the chart, then you need to 
make certain the other charts and Trade DOM windows in the same Chartbook also have Days to Load for 
Intraday Chart Data Type set to 20 or higher. This is especially true for the Trade DOM charts (File >> Open 
Trading DOM), in case you want to do simulated trading with a Trade DOM.

By default Trade DOMs only load 1 day. Additionally, the Session Times in Chart Settings should be identical for 
all the charts or they should be set to 00:00:00 to 23:59:59. Otherwise, the replay may not run in the other charts at 
certain times and you may also have synchronization issues.

Charts from other Chartbooks which have been made visible through Window >> Window Always Window will 
not be replayed. 

Charts with Same Link Number
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This option will replay charts with the same chart Link Number which are in the same Chartbook.

When starting a replay using this option you must have one of the charts active that has the same Link Number of 
the charts that you want to replay. Otherwise, just the active chart will replay.

If the expected charts do not replay, then make sure they have the same Link Number, and they are all in the same 
Chartbook. When determining if the charts are in the same Chartbook, keep in mind they could be from another 
Chartbook if the Window >> Window Always Visible command is enabled.

This option is ignored if the chart you are starting the replay from has its Link Number set to None or 0. 
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Replay Mode
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There are three possible settings for the Replay Mode. They are described below.

The Replay Mode can only be set when a replay is started from a completely stopped state. Any changes to this 
setting after the replay is started, do not go into effect. 

Standard Replay

[Link] - [Top]
Use Standard Replay when not performing back testing of an automated trading system and only performing an 
ordinary chart replay. This will provide the fastest and most efficient replay. There is no reason to use Accurate 
Trading System Back Test Mode. It is less efficient and only designed for automated trade system back testing.

The Time and Sales window for the chart that is being replayed is supported during a replay and will display trades 
as they occur. The Time and Sales window will accurately display the true historical trades if the Intraday data file 
contains tick by tick data. Otherwise, there will be one trade each displayed for each of the Open, High, Low, 
Close values of the underlying data records in the Intraday data file.

Calculate Same as Real Time

This mode performs a calculation for the studies after the amount of time that elapses during the replay is equal to 
the Chart Update Interval.

Accurate Trading System Back Test Mode

If you are performing a replay based back test of an automated trading system when using the Spreadsheet System 
for Trading study or an Advanced Custom Study that uses the ACSIL Trading functions, then you need to set the 
Replay Mode to Accurate Trading System Back Test Mode.

When you use Accurate Trading System Back Test Mode, the study functions on the chart are going to be 
called/calculated whenever the High, Low, or Last prices of the latest bar currently loaded into the chart change or 
there is a new bar added to the chart during the processing of the underlying data records in the Intraday chart data 
file. This provides a combination of accuracy and efficiency. It will give a consistent result every time you perform 
a back test of your trading system.

If there is a change with the Bid or Ask prices, which are stored with 1 Tick Intraday data, but the High, Low, Last 
trade prices of the last bar in the chart do not change or there are no new bars added to the chart, the studies on the 
chart will not be calculated.

Although, any working Simulated orders can still be filled from these Bid and Ask prices as they are processed 
from the Intraday data file. An ACSIL study can be aware of all of the Bid and Ask price changes by using the 
sc.GetTimeAndSalesData function the next time the study function is called.

When you have enabled Charts to Replay >> All Charts in Chartbook | Charts with Same Link Number and 
you are using Accurate Trading System Back Test Mode, then in this case there is a multiple chart synchronized 
replay being performed.

When there is a multiple chart synchronized replay, the studies are called/calculated whenever the High, Low, or 
Last prices of the current bar changes or there is a new bar added to the chart during the processing of the data 
records in the Intraday chart data file. This ensures consistency with multiple chart back tests no matter what the 
replay speed is.

It needs to be noted, that back testing does not give results which will be exactly what you receive in real-time. 
This is not possible for various reasons. The actual bid and ask prices are not known and it is not known where in 
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the order queue your order exists. There can be other factors as well.

When using Accurate Trading System Back Test Mode, Filled and Canceled orders will be removed from the 
Trade Orders list, so it does not become full of too many orders and slow down processing.

When using Accurate Trading System Back Test Mode, momentary freezing of the Sierra Chart user interface is 
not unusual because there is a large amount of processing done before the thread processing that data yields back to 
the user interface of Sierra Chart.

When there is a multiple chart synchronized replay, the amount of time of data which is processed in each chart at 
a time, is prompted for when the replay is started during a multiple chart synchronized replay with the Enter 
Processing Step in Seconds prompt. This also applies when using the Calculate at Every Tick/Trade Replay 
Mode. Therefore, if you use a processing step of 5 seconds, then 5 seconds of trades will be processed at once 
before the next chart is processed.

Calculate at Every Tick/Trade

When using Calculate at Every Tick/Trade, this is identical to the Accurate Trading System Back Test Mode 
Replay Mode, except that the study functions on the chart are going to be called/calculated for each data record in 
the Intraday data file. Therefore, when using tick by tick intraday data this is a very high accuracy, but inefficient, 
Back Test.

In the case where an Intraday data record has a timeframe of greater than 1 Tick/Trade, and you need to be aware 
of when this is the case, then there will be price and volume data consisting of more than one Tick added to the 
chart bars before the study function is called. 

All of the other information in the Accurate Trading System Back Test Mode section applies to this Replay 
Mode as well.

When multiple charts are being replayed when using Calculate at Every Tick/Trade and you are prompted for the 
Processing Step In Seconds even though there is a calculation at every tick, there still are multiple ticks processed 
per chart for the specified time increment in seconds before going onto the next chart to be calculated. 

Use Start Date-Time

[Link] - [Top]
It is strongly recommended to keep Use Start Date-Time, disabled and never use it. It is the source of so many 
replay problems. And you are definitively going to create more confusion and difficulties for yourself by using this 
setting. The reason it is a major problem is that if you set it to a Date-Time earlier than the first date-time loaded in 
the chart, then you will not be replaying data from that date-time and there will be limited amount of data in the 
chart at the start of the replay. You also may mistakenly set the Date-Time to be different then you intend. This is a 
common mistake. And in the case of a futures contract chart, you may set this to a Date-Time where there is little 
or no trading activity going on because the chart is not a Continuous Futures Contract chart.

Once again using the Use Start Date-Time option is the source of numerous problems when replaying charts. 
Sierra Chart support will provide no technical support at all when using this option. We will insist that you disable 
it and never use it. Once again do not use this setting! Do not use it! We are tired of dealing with problems with the 
consequence of using this setting!

The Use Start Date-Time checkbox allows the entry of a specific Date and Time to be entered as the beginning 
point of the Replay. When this checkbox is enabled, the following items become available:

• Date (YYYY/MM/DD): Enter the date for the start of the replay. The date is entered in the form YYYY/
MM/DD where YYYY is the four digit Year, MM is the two digit month Month, and DD is two digit day. 
For example - 2017/09/23.

• Time: Enter the time for the start of the replay. The time is entered in the form hh:mm:ss where hh is 
hours in the 24 hour format, mm is minutes, and ss is seconds. For example - 14:27:00.



Skip Empty Periods

[Link] - [Top]
When this option is enabled, the replay will automatically skip over any period in time in which there is a gap of 65 
seconds or more. For more information, refer to the Automatic Skipping of Periods Where There is No Trading 
and Synchronization section.

Clear Trade Data Options

[Link] - [Top]
When starting a chart replay from a stopped state, not a paused state, you will receive a list of options for clearing 
trade data for the Symbol and Trade Account of the chart. 

This data includes Trade Activity Data, open and finished orders, and the Trade Position data. 

The purpose of clearing this data, is so that if a replay is being done for the purpose of trading, the data related to 
prior trades is removed so that the new trades do not get mixed in with the old trades. 

If you want to maintain the existing trades from a prior back test, then before starting the replay, change the Trade 
Account on the Trade Window to a different account for the next replay to avoid conflicting trading data.

The descriptions of each of the different options for clearing trading related data, are given below. 

• Do Not Clear Trade Data for Symbol and Account: When choosing this option, there is no clearing of 
the trading data for the symbol and Trade account of the chart. Any new trade submitted during the replay, 
will be added in with any existing trading data for the Symbol and Trade Account of the chart.

• Clear All Trade Data for Symbol and Account: When choosing this option, all prior trading data for the 
Symbol and Trade Account is cleared. 

• Clear Trade Data from Start Date-Time for Symbol and Account: When choosing this option, trading 
data for the Symbol and Trade Account is cleared from the starting Date-Time of the replay. When this type 
of operation is performed, it is performed asynchronously and takes some time for it to complete. Normally 
this is going to be less than one second. It should be very fast. So therefore, before actually trading in the 
chart, it is necessary for this operation to complete. So the chart is placed into a Paused state when you start 
a replay. 

To resume the replay simply press the Play button on the Replay window. If you do not want to have the 
replay paused, then do not use this option. 

Starting Replay with Existing Data in Chart

[Link] - [Top]
Follow the instructions below to start a replay with existing data in the chart. These instructions assume that you 
are using the Replaying Chart from Specific Date-Time.

1. Select Chart >> Chart Settings >> Data Limiting.
2. Set the Days to Load for Intraday Chart Data Type to the number of days which will sufficiently go 

back further in time before the Date-Time you are starting the replay at.
3. Start the replay according to the Replaying Chart from Specific Date-Time instructions.

Bid and Ask Prices During Replay

[Link] - [Top]
During a chart replay, the Bid and Ask prices displayed and ced or actual.d in the chart, can either be estimated or 
actual. For more information about this, refer to Trade Simulation Accuracy and Bid/Ask Prices During Replays. 

To always use simulated Bid and Ask prices, enable the Always Simulate Bid and Ask Prices During Replay 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index9473.html?page=doc/TradeWindow.html#SelectingTradeAccount
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index9473.html?page=doc/TradeWindow.html#SelectingTradeAccount
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexad24.html?page=doc/TradeSimulation.php#TradeSimulationBidAskPrices
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index4cf4.html?page=doc/ChartSettings.html#AlwaysSimulateBidAndAskPricesDuringReplay


(Chart >> Chart Settings >> Trading) Chart Setting.

Whether the actual or simulated Bid and Ask prices are used, the Bid Size and Ask Size values will always be 1 
within the chart during a replay. However, if market depth data is being replayed, then the qnantities for each of the 
market depth levels in the market depth data, will contain the actual quantities and not just 1. However, this still 
will not affect the best Bid and Ask sizes that are displayed in the Window >> Current Quote Window.

Replaying Trade DOM Windows

[Link] - [Top]
To replay data through a Trade DOM, follow these instructions:

1. Open a Trade DOM through File >> Find Symbol if you do not have one open already.
2. On the Trade DOM window, select Chart >> Chart Settings.
3. Select the Data Limiting tab.
4. Set the Load Data Limiting Method: Days to Load >> Days to Load for Intraday Chart Data Type, to 

the number of days back from today that the replay will be started at. This is essential. It is best to set this 
too high rather than too low. However, not too high.

5. Select the Session Times tab. 
6. The Time Zone setting must match the Time Zone setting in the chart the replay will be started from. This 

is essential.
7. If the chart you will be starting the replay from has the Continuous Futures Contract option enabled and it 

has an identical Symbol to the Trade DOM, then it is necessary to set the Symbol >> Continuous 
Contract setting on the Trade DOM to be the same as the chart you will be starting the replay from.

8. Press OK to close the Chart Settings window for the Trade DOM.
9. It is most reliable to start the replay from a standard chart and control the Trade DOM replay from there. 

Therefore, open or go to the chart you will be starting the replay from. This needs to be a standard chart.
10. Select Chart >> Replay Chart >> Replay Chart to open the Chart Replay window.
11. On the Chart Replay window, select the Charts to Replay >> All Charts in Chartbook option.
12. Start a replay from that specific chart following the Basic Instructions.
13. You need to disable Skip Empty Periods on the Chart Replay window to prevent any loss of 

synchronization between the Trading DOM and the associated chart.
14. For additional information, refer to the Charts to Replay >> All Charts in Chartbook section.
15. If you want to also replay market depth data, then follow the Downloading of Historical Market Depth Data 

instructions. 

Wait for the historical market depth data to complete, before starting the chart replay. You can check the 
progress in Window >> Message Log. Example: 

HD Request # 73 | Market depth data download complete for MESM23_FUT_CME. Unique request ID: 73 
| (Date-Time) 

Replaying of Market Depth Data

[Link] - [Top]
In order to replay Market Depth data, the Market Depth data has to have been saved for the time of the replay. This 
can be accomplished using any of the following options:

• When the Market Depth Historical Graph is on a chart, the Market Depth data is automatically stored.
• Historical Market Depth data can be downloaded by following the Downloading of Historical Market 

Depth Data instructions. 

The downloading of historical market depth data is only supported with certain exchanges (CME, CBOT, 
NYMEX, COMEX, EUREX, CFE, NYSE, NASDAQ, AMEX) and only when using the Denali Exchange 
Data Feed or the Delayed Exchange Data Feed. It is not supported with other data feeds.

• Market Depth data can be forced to be stored as it is received by setting the Symbol Settings for a particular 
symbol to have the option for Record Market Depth Data set to Yes. Follow the Instructions to edit the 
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symbol settings.
Follow the instructions below to be able to replay market depth data or include market depth data during chart 
replay.

1. The first step is for there to be historical market depth data available for the time period being replayed. 
Refer to the information above.

2. To replay a chart follow the Basic Chart Replay Instructions.
3. Select File >> Open Market Depth Window to see the recorded market depth data. Only Date-Times in 

the chart where market depth data is available will show market depth data.
4. Other features within a chart which depend upon market depth data, will display the stored market depth 

data.
5. If you do not see any market depth data during the replay or you only see it at certain times, then verify that 

there is market depth data available for the particular Date-Time range being replayed. 

To do this, add the Market Depth Historical Graph study to the chart. This will let you visually see the 
market depth data at each chart bar. 

6. Also refer to Market Depth Historical Graph Not Displaying.
Update Frequency of Replayed Market Depth Data

[Link] - [Top]
A full snapshot of market depth is recorded once every 10 minutes. At the time you start a replay which includes 
market depth data, you will not necessarily see all of the market depth levels at that moment. It can take a few 
seconds or a minute or so to for them to fill in. Although the levels which are displayed are 100% accurate. 

Daily Session Values During Replay

[Link] - [Top]
During a chart replay, the daily session values displayed in Window >> Current Quote Window will be based 
upon the price movement of the symbol in the chart being replayed, from the start of the replay, to the current 
replay time. 

Therefore, the Daily High, Daily Low, Daily Volume and other values will be based upon prices and volume 
encountered from the start of the replay to the current replay time. 

Automatic Skipping of Periods Where There Is No Trading and 
Synchronization

[Link] - [Top]
During a chart replay of an Intraday chart, the replay simulates real-time updating and is also affected by the 
Replay Speed.

What this means is that when the Replay Speed is 1, then trading that occurred over a 1 minute period will take 1 
minute to replay. When the Replay Speed is increased to 2, then it will take 30 seconds to replay 1 minute of 
trading.

It is important to be aware, that when periods of no trading are encountered in the Intraday chart, that the replay 
will pause until the replay time, which is affected by the replay speed, catches up to new data with a time equal to 
or less than the replay time.

When the Skip Empty Periods option is enabled, then when encountering a period of time in the chart where you 
will have to wait 65 seconds or more, that period is instantly skipped over and the replay continues. This is also 
true when replaying multiple charts when using Charts to Replay >> All Charts in Chartbook, unless Accurate 
Trading System Back Test Mode is selected on the Chart Replay window. In this last case, the data will not be 
instantly skipped over.
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It is also important to be aware that when a chart is replayed at an accelerated speed, there is a greater probability 
of encountering a period of time where the chart pauses when there is no trading activity because the amount of 
time to wait will be less than 65 seconds because of the acceleration. You will notice that when reducing the 
Replay Speed at these points, then the period of time where there is no trading will then be instantly skipped over. 
So in this case it is recommended reduce the Replay Speed to 1 and enable Skip Empty Periods. The period of 
time of no trading will get skipped over instantly.

When data is encountered in the Intraday chart data file which is outside of the Session Times defined in Chart >> 
Chart Settings >> Session Times and the Skip Empty Periods option is enabled, then that data is instantly 
skipped over and the replay continues. This is also true when replaying multiple charts when using Charts to 
Replay >> All Charts in Chartbook, unless Accurate Trading System Back Test Mode is selected on the Chart 
Replay window. In this last case, the data will not be instantly skipped over.

When you have selected Charts to Replay >> All Charts in Chartbook and you have selected Accurate Trading 
System Back Test Mode for the Replay Mode, then in this case there is a multiple chart synchronized replay being 
performed. The Skip Empty Periods option does not apply in this case. In this case the charts are always kept 
synchronized regardless of the Skip Empty Periods setting. In this case to skip over a period of time where there 
is no trading, increase the Replay Speed.

Skip Empty Periods also does not apply when using Trade >> Auto Trade System Replay BackTest. In this 
last particular case, the replay is run at the maximum possible speed. The speed is dependent upon the computer 
hardware.

When there is a skipping of time in the chart during a replay, synchronization is lost between the charts when 
multiple charts are replaying.

Preventing Loss of Synchronization Between Different Charts During Replay

[Link] - [Top]
When replaying multiple charts or Trading DOMs through the Charts To Replay Replay Control Panel setting, it is 
necessary to disable Skip Empty Periods on the Replay Control Panel window to prevent any loss of 
synchronization between the charts and Trading DOMs as the replay progresses through. Even during periods of 
time where there is no trading.

Select Chart >> Replay Chart >> Replay Chart to open the Chart Replay window.

Additionally, all of the charts being replayed must use the same Session Times and associated settings. This is 
mandatory.

And all the charts being replayed must have loaded into their charts, all of the data during the time range being 
replayed. This is mandatory. To load more or less data, refer to the Data Limiting tab of the Chart Settings 
window. 

When a period of time is encountered in a chart where there is no trading, to quickly skip past it, increase the 
Replay Speed to a significantly higher setting or Jump Forward. 

Replay and Trading

[Link] - [Top]
The information in this section applies to version 2128 and higher. 

When a chart replay is started, the existing order fills in the Trade >> Trade Activity Log for the Symbol and 
selected Trade Account of the chart are loaded into an internal Trades list in the chart.

These order fills which are loaded into the chart start according to the Understanding and Setting the Start Date-
Time for a Trades List explanation, assuming they exist, and up to the Date-Time that the replay is being started at. 
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In the case of simulated order fills, all of the available fills up to the Date-Time that the replay is being started at, 
are loaded in the chart. 

Subsequent order fills which exist are loaded in the chart, as the Date-Time which they are for is encountered 
during the replay.

During the initial load of order fills, if at that Date-Time, the order fills indicate there is a nonzero Trade Position 
Quantity, then it will appear on the chart and in Trade Window Position Quantity display. 

For an understanding of the calculation method, refer to Open Quantity Field Calculation Method.

This will be the reason why a Trade Position Quantity may appear on a chart and the Trade Window when it did 
not previously exist when the chart was not replaying.

And this is another reason why when you go back in time during a replay and start the replay again, why the Trade 
Position Quantity can and will change. 

Trade Position Quantity During Replay and Jumping Back

[Link] - [Top]
The information in this section applies to version 2128 and higher. 

During a Chart Replay, the Position Quantity at the current time of the replay is based upon the order fills available 
in the Trade Activity Log for the Symbol in Trade Account of the chart, up to the current Date-Time of the replay.

For a detailed explanation of the Position Quantity calculation method, refer to Open Quantity Field Calculation.

When jumping back in time during a replay, the Position Quantity can change if there were order fills which 
occurred after the Date-Time you jumped back to. Those order fills will no longer be included in the Position 
Quantity calculation. 

When those subsequent Date-Times are encountered in chart where the order fills occurred, they they will then be 
included in the chart and therefore also included in the Position Quantity. So as the replay progresses after jumping 
back, and if you are not doing any new trading, the Position Quantity will change.

However, most importantly When jumping back in time, you must never perform trading again during the the 
timeframe that you have jumped back over. If you do, this will result in an incorrect Open/Close state of the order 
fills, an incorrect Position Quantity of the order fills, and therefore cause various issues with the display of those 
order fills, issues with the Position Quantity calculation, and issues with order fill matching. Therefore, trading 
again over the timeframe that you have jumped back over, inherently is just not supported unless you clear the 
order fills first. 

Historical Intraday Data Record Timeframe Effect on Replays

[Link] - [Top]
When replaying data, updating is not necessarily tick by tick. The replay will be in time units based on the 
timeframe of the data records in the Intraday chart data file. The timeframe of the data records depends on the 
timeframe of the historical data from the Data or Trading service you are using and the Intraday Data Storage 
Time Unit setting.

For example, if the Intraday Data Storage Time Unit is set to 1 Minute and the replay speed is 1 times, then you 
will not see any updating of the chart more often than in 1 minute intervals.

Select Global Settings >> Data/Trade Service Settings on the menu. Set the Intraday Data Storage Time Unit to 
a small setting for smoother replays. It should be at 2 Seconds or less. 1 Second is better than 1 Tick for 
efficiency.
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The Intraday Data Storage Time Unit setting affects data collected in real-time and also affects historical data 
downloaded. For complete details, refer to Tick by Tick Data Configuration.

Depending upon the Data or Trading service you are using, there can be a mix of records with different time 
frames in the same data file. There can be 1 Minute data for some records and 1 Tick data for other records. So you 
may not always see consistency with the update interval during a replay.

After you make changes to the Intraday Data Storage Time Unit which affects the data records in the chart data 
files, you will need to re-download all of the data in the chart data file for the symbol you are replaying because 
these changes will not affect the existing data in the file. 

To re-download the data, select Edit >> Delete All Data And Download. This only needs to be done once per 
symbol.

To visually observe a tick by tick replay, Accurate Trading System Back Test Mode must not be set. This setting 
is meant for back testing and the chart will not be redrawn frequently but instead infrequently. The actual 
frequency of drawing is dependent on various variables and cannot be stated here. You simply have to observe it to 
see what it will be in your particular case. Also, the user interface of Sierra Chart can momentarily freeze when 
running a back test when using Accurate Trading System Back Test Mode.

Chart Update Interval During Replays

[Link] - [Top]
During a replay, a chart is updated at the interval specified by the Global Settings >> General Settings >> Chart 
Update Interval setting when the replay speed is 1. As you increase the replay Speed, the Chart Update Interval 
is automatically decreased internally in the chart to accelerate the replay intervals to make the chart replay more 
smooth.

Replaying Historical Daily and Higher Timeframe Charts

[Link] - [Top]
It is not possible to replay Historical Daily, Weekly, Monthly and Yearly charts which are opened with File >> 
Find Symbol >> Open Historical Chart or File >> New/Open Historical Chart.

However, there are two solutions to this.

If you want to perform a Back Test of an automated trading system, then use the Bar Based Back Testing method. 
This works with historical Daily and higher timeframe charts.

Otherwise, you need to use an Intraday chart where the chart bars are set to a timeframe of 1 Day or greater. 
Follow the instructions below to do this.

1. Open an Intraday chart by selecting File >> Find Symbol >> [select symbol] >> Open Intraday Chart.
2. Select Chart >> Chart Settings on the menu.
3. Set the Chart Data Type to Intraday Chart Only. This control is located just above the Intraday Chart 

Bar Period frame.
4. Set the Intraday Chart Bar Period >> Bar Period Type to Days-Minutes-Seconds.
5. Set the control under Days-Minutes-Seconds to 1-0-0. This will set the chart bars to 1 Day per bar. Use 

7-0-0 for Weekly bars.
6. Set the Start Time and the End Time controls in this window to what you require. For more information, 

refer to Session Times. Using the default Start Time of 00:00:00 and End Time of 23:59:59 is acceptable.
7. Press OK to close the Chart Settings window.
8. Continue with the Basic Instructions to replay this Intraday chart.

Stepping through Chart Bars One by One

[Link] - [Top]
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It is supported to step through the chart bars one by one manually. To do so, follow these instructions:

1. Open an Intraday chart.
2. Start replay of an Intraday chart as explained in the Basic Instructions section.
3. The Speed setting does not matter and can be anything.
4. Select To Next Bar in the Jump Method selection box.
5. Press the >> (Jump Forward) button to step through the bars one by one. Each time the Jump Forward 

button is pressed, the chart will advance by one bar and the next bar displayed will be complete. 

In the case of Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and 
Figure Bars, the very first trade of the next bar will be displayed and the last bar in the chart will consist 
only of a single trade. 

Replay Not Starting at Specified Bar or Date-Time

[Link] - [Top]
When you start a chart replay, if you notice what appears to be a case where the starting Date-Time of the replay is 
not as intended, then one reason for this is that if there is a noticeable amount of time to load the chart when you 
start the replay, then as soon as the replay starts at the specified Date-Time or the bar you started the replay at, 
there is going to be a fast advancement, depending on the speed of the replay, from that bar due to the elapsed time 
of the chart loading. 

For example, if the replay speed is 60 and it takes 10 seconds to load the chart, then the replay elapsed time will be 
60×10 which is 600 seconds. This is equivalent to 10 minutes. So although the chart will actually indeed start at the 
specified Date-Time, you will notice that it seems to start at a time which is 10 minutes later. 

Replaying Non-Simulated / Live Order Fills

[Link] - [Top]
It is supported to replay live trading activity so long as Sierra Chart has the order fills for that trading activity. You 
can view the order fills in the Trade Activity Log. 

1. Select File >> Connect to Data Feed in order to get the list of trading accounts from your Trading service 
if they have not been received during the current Sierra Chart session. However, the most recently used 
Trade Account will be remembered from the last session. So this step may not be necessary.

2. Select File >> Disconnect if you do not have a need to be connected.
3. Enable Trade >> Trade Simulation Mode On.
4. On the Trade Window for the chart you will be doing the replay from, select your live trading account 

identifier. Refer to Selecting Trade Account. 
5. Enable Trade >> Show Order Fills.
6. Perform a Chart Replay.
7. As the order fills are encountered according to the current Date-Time in the chart as the chart is replaying, 

they will be displayed and the current Position Quantity will update to reflect these fills.
8. Only the order fills will display. Working orders and Attached Orders will not display. Only the resulting 

fills from those orders.

Improving Replay Performance / Eliminating Freezing

[Link] - [Top]
There are conditions after when starting a chart replay which can cause Sierra Chart to be less responsive or in a 
frozen state for momentary periods of time. Follow these instructions below to avoid this.

You will first need to stop the replay by pressing the Stop button if a replay is running. 

The information in this section also helps reduce the time to start the replay. 

1. Run Sierra Chart in Safe Mode if there are custom studies which are using high CPU usage. 
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2. Set the Replay Mode to Standard. 
3. Use a lower Replay Speed like 50 or less.
4. Refer to help topic 30 for other conditions which can lead to high CPU usage.
5. Set the Intraday Data Storage Time Unit to 1 Second or higher. 
6. If there is a specific date range you want to replay, then first set that date range to load through the Chart 

Settings. And then start the replay after. Refer to Load Data Limiting Method . 

*Last modified Tuesday, 18th June, 2024.
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Introduction

[Link] - [Top]
Within a chart you can change to a different symbol. This feature lets you change to any symbol in the chart and 
keep all the existing chart settings and studies the same. 

Data for each symbol is stored in its own chart data file. These files are located in the Data Files Folder. Select 
Global Settings >> General Settings to see the location of the Data Files Folder.

Trading DOM windows: All of the methods described on this page to change the symbol of the chart, also apply 
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to Trade DOMs as well. 

Changing the Symbol of a Chart or Trade DOM Through Chart 
Settings

[Link] - [Top]

The method described in this section is the simplest method of changing the Symbol of a chart or Trade DOM. As 
with any of the methods described on this page, the existing settings and studies in the chart will be preserved after 
changing the symbol. Although the Tick Size, Price Display Format and Session Times can change to 
correspond to the new symbol.

Select Chart >> Chart Settings on the menu. In the Symbol box type the symbol you want to change the chart to. 

If you are not sure what the symbol is or to look up the symbol, press the Find button to choose one from a list. In 
the case of futures contracts, it is always recommended to use the Find button to select the symbol. 

For some services, you may need to use the Get Symbols button to actually request and list the symbols. In this 
case, refer to Getting Symbols for instructions. 

When done, press the OK button. 

A new chart data file will be created for the entered symbol if you have not previously requested the symbol 
before.

If you find that the symbol changes to the following contract month as compared to the contract month you 
selected or entered, then disable the Automatically Rollover Futures Symbol option. 

Futures: For instructions to change the symbol of a chart to a new futures contract month and include the data 
from prior futures contracts, refer to the Continuous Futures Contract page. 

Quickly Changing the Symbol of a Chart to a Symbol for which a Data 
File Exists

[Link] - [Top]
The instructions in this section explain how to change the symbol of a chart to a symbol which there is already a 
data file existing for that symbol. 

You will have a data file for a symbol if you previously opened a chart for that symbol.

1. Make a chart window active if it is not already by clicking on its title bar with your Pointer.
2. Optional: Press the Escape (Esc) key on your keyboard to clear the character input buffer. The character 

input buffer could be holding mistakenly entered keystrokes which will affect the symbol entry. You can 
see what is in the character input buffer by looking at the title bar of the chart. The typed characters are 
displayed on the title bar.

3. For this feature to work, you need to have the option Global Settings >> General Settings >> Support 
Symbol Entry from Chart Window enabled. You may want to disable this option to prevent accidentally 
modifying the symbol of a chart from inadvertent pressing of keys on the keyboard. 

4. Type a complete symbol or partial symbol into the active chart window and press the Enter key on the 
keyboard. This will load the first symbol that there is a data file for that matches the entered symbol. The 
window captures the keystrokes as you type them. There is no specific place on the chart you need to type 
them. The keystrokes will be displayed in the title bar of the window.

5. For example, you can type: IBM and press the Enter key on the keyboard to change to the symbol IBM. Or 
for example, you can type: IB and press the Enter key to change to the symbol IBM assuming you do not 
have a data file for IB.
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Quickly Changing the Symbol of a Chart to a New Symbol for which a 
Data File Does Not Exist

[Link] - [Top]
To quickly change the symbol of a chart to a new symbol for which a data file does not exist, follow these 
instructions: 

1. Activate the chart by clicking on its title bar or anywhere on the chart. 
2. Type a slash (/) followed by the symbol, and press the Enter key on your keyboard. Example: /ESH16.
3. The chart window captures the keystrokes as you type them. There is no specific place on the chart you 

need to type them. The keystrokes will be displayed in the title bar of the window.
4. For this feature to work, you need to have the option Global Settings >> General Settings >> Support 

Symbol Entry from Chart Window enabled. You may want to disable this option to prevent accidentally 
modifying the symbol of a chart from inadvertent pressing of keys on the keyboard.

Clearing Character Input Buffer

[Link] - [Top]
The following 2 features use the character input buffer for the chart:

Changing The Symbol of a Chart or Trade DOM

Quickly Changing the Symbol of a Chart to a Symbol for which a Data File Exists

As you type keys from the keyboard you will see the characters appear on the top of the chart window. Refer to the 
below image. 

To clear the character input buffer from keys pressed from the keyboard and are displayed on the title bar of a 
chart, simply press the Escape (Esc) key on your keyboard. 

Preventing Accidental Symbol Changes to Chart

[Link] - [Top]
To prevent accidentally changing the symbol of a chart by inadvertent character entry from your keyboard, disable 
Global Settings >> General Settings >> Charts >> Symbol >> Support Symbol Entry from Chart Window.

Using the Associated Watch List

[Link] - [Top]
The Associated Watch List will allow you to select or cycle among multiple symbols within a chart or Trade 
DOM. This allows you to maintain the same Chart Settings and studies for all of the symbols in the Watch List.

All of the current settings for the chart window or Trade DOM will stay the same except for the settings which 
relate specifically for the symbol. Before you can use the Associated Watch List, you must add symbols to the 
Associated Watch List for the chart. Each chart window or Trade DOM has its own Associated Watch List.

1. Select Chart >> Associated Watch List on the menu.
2. If the Associated Watch/Symbol List window does not appear, then select Chart >> Reset Child 

Windows and it should appear. If necessary open it again with Chart >> Associated Watch List. 
3. Press the Add button.
4. Type the symbol in the Symbol text box you wish to add. Press Add before entering each symbol. Use the 

Find button to choose among the available symbols for the Data or Trading service you are using.
5. Enable the Watch List Mode option on the Associated Watchlist window to cause the symbol of the chart 



to immediately change to the selected symbol. 
6. Select File >> Save on the menu to save your Chartbook, so that the Associated Watch List will be saved.
7. Remember that each Associated Watch List is associated with a particular chart. If you have closed the 

Watch List window and you want to open it again, go to the chart and select Chart >> Associated Watch 
List on the menu. You can also add a Control Bar button for this command.

Each chart has its own Associated Watch List. When you open the Associated Watch List you will see the 
associated chart name on the title bar. 

The Associated Watch List can be opened by using a Control Bar button for quick access. To do this, select Global 
Settings >> Customize Control Bars >> Control Bar 1-8. In the in the Available Control Bar Commands list, 
go to the Chart sub list and Add the Associated Watch List command to the Control Bar.

Combining the Associated Watch List with Chart Linking

[Link] - [Top]
You may want to have several charts linked by Symbol. So when you use the Associated Watch List on one of 
these charts, the other charts will change to the same symbol. For additional information, refer to Chart Linking on 
the Chart Settings page.

You will need to set the Chart Linking >> Symbol option to Yes for the linked charts.

Moving through the Symbols in the Associated Watch List

[Link] - [Top]
Once the Associated Watch List is setup, make sure the option Chart >> Only Symbols in Watch List on the 
menu is checked. Otherwise, in the case of an Intraday chart you will instead move through all of the Intraday data 
files that are in the Data Files Folder.

And in the case of a Historical chart, you will instead move through all of the Historical chart data files that are in 
the Data Files Folder.

Use the + and - keys on your keyboard to change the symbol displayed in the chart to the next or previous symbol 
in the Associated Watch List, respectively.

There are also the Chart >> Next File and Chart >> Previous File menu commands which will move to the next 
or previous file in the Associated Watch List if Chart >> Only Symbols in Watch List on the menu is checked. 

Otherwise, if this option is not checked, these menu commands will move to the next or previous data files in the 
Data Files Folder. 

You are also able to add Control Bar buttons for these commands to move to the Next or Previous symbols. This 
will allow you to use Control Bar buttons to move to the Next or Previous symbol. 

Another method you can use is to move through the open chart windows within the visible chartbook. This can be 
done using the F4 ( Window >>Previous Chart) key on your keyboard and the F9 ( Window >>Next Chart) 
key. These particular shortcut keys need to be set up, if they are not already, through Global Settings >> 
Customize Keyboard Shortcuts.

Scanning

[Link] - [Top]
It is possible to scan through the symbols in the Associated Watch List. This is useful to evaluate Simple Alert 
Formulas you have set on the studies on the chart or through Chart >> Chart Settings >> Alerts. Or to evaluate 
the Spreadsheet formulas when using the Spreadsheet System/Alert study.

These formulas will provide alert signals. The Chart >> Start Scan command will cause the chart to cycle 
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through all symbols in the Associated Watch List. 

However, if the Chart >> Only Symbols in Watch List option is not checked, this will cause the chart to cycle 
through the symbols, based on chart type, you have a data file for in the Data Files Folder. The Chart >> Stop 
Scan command will stop the chart from scanning.

Scanning is also a method by which you can perform historical Intraday chart data downloads for the symbols in 
the list when the chart is an Intraday chart. 

For complete instructions, refer to Scan Menu Commands.

Watch List Mode

[Link] - [Top]
On the Chart >> Associated Watch List window you can enable the Watch List Mode option. 

When this is enabled, simply click on a symbol in the list to change the chart immediately to that symbol. 

If you have used one of the Drawing Tools on the chart, make sure that Chart >> Chart Settings >> Chart 
Drawings >> Show Chart Drawings for Different Symbols is disabled to prevent Chart Drawings for other 
symbols from displaying on the chart for a different symbol that you have changed to from the Associated Symbol 
List. 

Automatically Rolling over Futures Symbols in Watch List

[Link] - [Top]
Futures symbols in the Watch List can be automatically rolled over as they are used in the chart by setting Chart 
>> Chart Settings >> Symbol >> Automatically Rollover Futures Symbol to Yes. 

When the symbol of the chart is changed to an expired Watch List symbol and this option is enabled, the symbol 
will be updated to the current symbol. The future symbol in the Watch List will still remain the same.

You can also rollover the symbols, within the Watch List window itself by going to the Watch List window and 
selecting Symbols >> Rollover Expired Futures Symbols. Only those symbols which are fully expired will be 
rolled over to the current contract. If they are not expired, they will not be rolled over.

Using Compact Associated Watch List on Control Bar for Chart or Trade DOM

[Link] - [Top]
A compact symbol drop-down list containing the same symbols from the Associated Watch List for a Chart or 
Trade DOM can be added to a Control Bar. 

For a detached Chart or Trade DOM, a Control Bar can be added to those. 

Follow the instructions below. 

1. In the case of the main Sierra Chart window, if the Control Bar is not already displayed, then select 
Window >> Control Bars >> Control Bar #. Where the # equals the particular Control Bar you want to 
display. This can be 1-8. Make sure there is a Checkmark by that menu command indicating the Control 
Bar is displayed. For more details, refer to Control Bars >> Control Bar [1-8].

2. In the case of a detached Chart or Trade DOM, if the Control Bar is not already displayed, then select 
Window >> Control Bars >> Control Bar #. Where the # equals the particular Control Bar you want to 
display. This can be 1-8. Make sure there is a Checkmark by that menu command indicating the Control 
Bar is displayed. For more details, refer to Control Bars >> Control Bar [1-8].

3. Select Global Settings >> Customize Control Bars >> Control Bar 1-8 depending upon what particular 
Control Bar you want to add the Watch List control to. This will be the Control Bar you have added to the 
Sierra Chart main window or to a detached Chart/Trade DOM. 
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4. In the Available Control Bar Commands list, go to Special Items.
5. Select the Watch List item. It will not be there in the list if it is already on the Control Bar. If it is listed, 

then press the Add button.
6. It will now be listed on the Selected Control Bar Commands list. Use the Move Up or Move Down 

buttons to position it where you require.
7. Press OK.
8. You will now see the Watch List displayed on the Control Bar. Refer to the image below. 

9. Select from the list Edit Watch List to add symbols to the list. 
10. Select a symbol from the Watch List on the Control Bar to change the active Chart or Trade DOM to that 

symbol.
The Symbol/Watch List on a Control Bar in the case of when the chart is set to a futures contract symbol, will also 
list the forward contract months for that chart futures contract symbol. It will list those symbols in addition to the 
symbols in the Associated Watch List for the chart. 

Exporting a List of Symbols

[Link] - [Top]
Follow the instructions below to export the list of symbols in the Associated Watch List window to a text file.

1. Open the Associated Watch List window by going to the chart and selecting Chart >> Associated Watch 
List.

2. Press the Export button. This button will only be enabled if there is at least one or more symbols in the list.
3. In the File Name box, enter a name that you want to save the list of symbols as. By default it will have a 

SymbolList file extension. There is no need to type that extension. It will be automatically added.
4. Press the Save button to save the list of files.

Importing a List of Symbols
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It is possible to import a list of symbols from a plain text file into the Associated Watch List. Each symbol needs to 
be on its own line in this file. 

When importing a list of symbols, they are added to the existing list. Existing symbols will remain in the list. 

This feature is especially useful if you have a long or complex list of symbols. Follow the steps below.

1. The first step is to create the list of symbols in a text file. To create this text file, use an editor like the 
Notepad++ editor supplied with Sierra Chart. This is in the NPP subfolder within the folder that Sierra 
Chart is installed to on your system. Enter each symbol on its own line in the file. The last line in the file 
needs to be blank in order to properly import the last symbol. If the last symbol is not importing, then 
ensure there is an Enter placed after the last symbol creating a blank line at the end of the file.

2. Save the file to the Sierra Chart Data Files Folder. The location of this folder can be determined through 
Global Settings >> General Settings >> Data Files Folder.

3. Open the Associated Watch List by selecting Chart >> Associated Watch List.
4. Press the Import button.
5. Locate your text file you created in the prior step, select it, and press Open. The list of symbols will now be 

imported. 
6. The existing symbols will still remain in the list and duplicates will be ignored when the file is imported.

Downloading Historical Daily Data for Symbols List

[Link] - [Top]
Follow the instructions below to download Historical Daily data for a list of symbols in the Associated Watch List.

1. Open a Historical Daily chart if one is not already open. Refer to Opening Charts.
2. Follow the instructions to use the Associated Watch List and add symbols to it.
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3. Select Edit >> Download Daily Data for Associated Watch List Symbols.
4. After the historical data download is complete for all of the symbols, you can then select the symbols in the 

Associated Watch List and they will already be up-to-date with the latest data.
Downloading Historical Intraday Data for Symbols List

[Link] - [Top]
Follow the instructions below to download Historical Intraday data for a list of symbols in the Associated Watch 
List.

1. Open a Intraday chart if one is not already open. Refer to Opening Charts. If one is already open, go to that 
Intraday chart.

2. Follow the instructions to use the Associated Watch List and add the symbols you want historical Intraday 
data for.

3. Enable Global Settings >> General Settings >> General >> Data >> Subscribe Real Time (RT) Data 
and Download Historical Data During Scan. 

4. Enable Chart >> Only Symbols in Watch List. 
5. Select Chart >> Start Scan. The symbol of the chart will be changed to each symbol one at a time and 

historical Intraday data will be downloaded for the symbols.
Automatically Inserting Symbols for Exchange or Index
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It is supported to automatically insert into the Associated Watch List, symbols for a supported Exchange or Index.

1. Open a new chart or go to an existing chart.
2. Select Chart >> Associated Watch List.
3. Press the Remove All button to clear the existing symbols from the list.
4. From the Symbols menu, select a particular Exchange or Index you want to add the symbols for to the list.

Changing Multiple Charts Symbols
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To automatically change the symbols on multiple charts at one time, or to create a Chartbook with a specific set of 
charts with specific symbols, follow these instructions:

1. Open or switch to the desired Chartbook that contains the charts for which you want to change the symbols. 
Or, create a new Chartbook and then open a single chart.

2. Open the Associated Watch List and add the desired symbols to the list using the Add button. Use the Find 
button to display a list of the available symbols. Alternatively, use the Import button to import a pre-defined 
list of symbols.

3. On the Associated Watch List window select Symbols >> Set Charts to Symbols. 
4. You will receive a Add Additional Charts prompt. Press Yes to open additional charts as required to 

match the number of symbols in the Associated Symbols/Watch List. Or press No, to not.
5. The charts in the Chartbook will be updated to the list of symbols in the Watch List. Additional charts will 

be opened as needed if you pressed yes in response to Add Additional Charts. 

Otherwise, if there are fewer charts than the number of symbols, then only the symbols that can fit into the 
charts will be updated. If there are more charts than the number of symbols, then the remaining charts after 
the symbols have been updated will not change from the symbol they originally had.

Programmatically Changing Symbol of a Chart

[Link] - [Top]
It is possible to programmatically change the symbol of a chart through the Advanced Custom Study Interface and 
Language. 

Refer to sc.DataFile for complete documentation. 
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Other Methods to Change the Symbol of a Chart

[Link] - [Top]
Another method to change the symbol of a chart is through the Chart Linking feature by setting the same link 
number for two or more charts and enabling the Chart Linking >> Symbol option in Chart >> Chart Settings. 
For complete documentation, refer to Chart Linking.

Another method to change the symbol of a chart is through the File >> Find Symbol >> Change Chart Symbol 
command.

Another method to change the symbol of a chart is through Quote Boards.

*Last modified Saturday, 21st October, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index4cf4.html?page=doc/ChartSettings.html#LinkNumber
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index1eaf.html?page=doc/GettingQuotes.html#ChangingSymbolOfChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc97d.html?page=doc/SoftwareDownload.php


◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Charting >> * Changing to a New Futures Contract Month (Rollover)*

Changing to a New Futures Contract Month
• Introduction
• Changing to a New Futures Contract Month
• Enabling/Disabling Automatic Rollover
• Updating the Intraday File Update List
• Allowing Lines and Other Chart Drawings From Other Contract Months to Appear on the Current Contract
• Adjusting Chart Drawings to Match Futures Contract Rollover Difference

Introduction

[Link] - [Top]
This page documents how to change the symbol of a futures contract chart, to the next contract month.

For example, if you are following ESH14 and then trading begins in ESM14, then follow the instructions below.

Changing to a New Futures Contract Month

[Link] - [Top]

1. Go to one of your charts that you want to rollover and select Chart >> Perform Futures Symbol Rollover 
on the menu.

2. In the New Symbol box, enter or select the symbol of the futures contract you want to change to. If you do 
not see it listed, manually type it in.

3. If you also want to rollover the symbol of Chart Drawings to the new symbol, then enable the Rollover 
Chart Drawing Symbols checkbox. This will not adjust the values of the Chart Drawing points. It will 
only update the symbol of them. To adjust the prices/values, refer to Adjusting Chart Drawings to Match 
Futures Contract Rollover Difference.

4. Press OK to rollover the futures contract symbol. In the case of an Intraday chart, all Intraday charts that 
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you currently have open for the same symbol, in all Chartbooks, will be rolled over to the new symbol. In 
the case of a Historical Daily chart, all Historical Daily charts that you currently have open for the same 
symbol will be rolled over to the new symbol.

5. If you have rolled over the futures contract symbol for an Intraday chart, and you have Historical Daily 
charts open for futures, then you also need to perform this procedure for the Historical Daily charts. The 
same is true if you rolled over the futures contract symbol for a Historical Daily chart, and you have 
Intraday charts open, then you will need to perform this procedure for the Intraday charts.

6. Repeat the above procedure for each futures contract market you need to rollover.
7. To include data from the prior futures contract month in the chart, refer to the Continuous Futures Contract 

Charts page. All other previous methods to include data from the prior futures contract, are not 
recommended to be used anymore.

After this procedure, if you want to fully re-download all of the data in your chart for any reason, you can do this 
by selecting Edit >> Delete All Data And Download.

Enabling/Disabling Automatic Rollover

[Link] - [Top]
It is supported to automatically rollover a future symbol in an existing chart when the Chartbook it is contained 
within is opened. The setting is Chart >> Chart Settings >> Automatically Rollover Futures Symbol.

To prevent the automatic rollover uncheck this option. Otherwise, if you try to use an expired futures contract 
symbol in the chart, it will just get changed to the current futures contract symbol when this option is enabled.

Also refer to the Global Settings >> General Settings >> Additional Days to Add to Rollover Date for Automatic 
Chart and Quote Board Rollovers setting. 

Updating the Intraday File Update List
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If you are using the Global Settings >> Intraday File Update List , then after changing to a new futures contract 
month in your charts, select Global Settings >> Intraday File Update List on the menu.

If you have added futures symbols to this list previously, then modify the Month-Year part of the symbols to the 
current Month-Year portion you are charting. 

To do this, click on the symbol in the Symbols list, modify the symbol displayed in the Symbol box. Do this for 
each futures symbol, and press OK when finished.

Allowing Lines and Other Chart Drawings From Other Contract 
Months to Appear on the Current Contract

[Link] - [Top]
To make Chart Drawings like Lines and Rays drawn on other futures contract months appear on the current futures 
contract month chart, select Chart >> Chart Settings >> Chart Drawings. Enable the Show Chart Drawing For 
Different Symbols option.

Another method to make Chart Drawings like Lines and Rays drawn on other futures contract months appear on 
the current futures contract month chart, is by selecting Chart >> Update Chart Drawings to Current Symbol. 
This command will change the symbol of Chart Drawings with the same futures base symbol as the symbol of the 
current chart, to the symbol of the current chart. This command only applies to the active chart.

Adjusting Chart Drawings to Match Futures Contract Rollover 
Difference
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When rolling over to a new futures contract month in a chart, almost always the next contract has a price difference 
compared to the previous futures contract month. This is due to interest rates. 

When you are using the Continuous Futures Contract feature in Sierra Chart and performing back adjustments, 
what this means is that Chart Drawings, (Lines, Rays, ...) will shift relative to the price bars they have been drawn 
over, once the back adjustment is done.

Additionally, if the Chart Drawings that were drawn previously on the prior contract month, extend or appear for 
days in the chart for the current contract month, then their vertical axis position will be in a different location due 
to the pricing differences between contract months. 

A solution to this is to adjust the Chart Drawings by the price difference between the two contract months. Follow 
these instructions to do this:

1. Go to the Continuous Futures Contract chart which contains the Chart Drawings to be adjusted. 
2. You will first want to determine what the back adjustment amount is. This can be determined through the 

Sierra Chart Message Log. For how to access this information, refer to Controlling Rollover Amount.
3. Select Tools >> Manage Chart Drawings Window on the menu. 
4. Enable the Multiple Selection option. 
5. In the list of Chart Drawings, select one or more Chart Drawings that you want to adjust by left clicking on 

them.
6. Press the Adjust button.
7. Enter the amount to adjust the Chart Drawings in the Adjust Amount box. Use a negative number to 

reduce/lower the prices of the Chart Drawings. 
8. Press the OK button to make the adjustment. 
9. Refer to the image the below for further clarity. 

*Last modified Wednesday, 22nd February, 2023.
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• Customizing Messages in Alerts Log
• Scanning for Alert Condition Across Multiple Symbols

◦ Scanning Large Number of Intraday Charts
◦ Scanning Large Number of Historical (Daily) Charts
◦ Understanding Scanning Historical Daily Charts

• Evaluating Alert Condition Across All Chart Bars
• Applying your Alert Condition To Other Charts by Using Study Collections
• Evaluation of Alert Condition Formulas
• Alert Condition Formula Format

◦ Formula Format Overview
◦ Numbers
◦ Operators
◦ OR and AND Functions
◦ Available Main Price Graph Identifiers

▪ Examples
◦ Special Functions

▪ VAP
▪ BVAP
▪ AVAP

◦ Referencing Study Subgraphs
◦ Referencing Other Studies on the Chart
◦ Referencing Studies on Other Charts
◦ Referencing Chart Drawings

▪ Reference by Anchor
▪ Reference by Bar Value

◦ Referencing Data Other Than on the Last Bar/Column In the Chart
▪ Using Positive Bar Reference Offsets and Consequences

◦ Referencing A Range of Data
◦ Referencing Data Beyond the Last Bar in the Chart

• The Effect of Value Format on Identifier Values
• Writing Formulas for Studies without Obvious Values
• Writing Formulas Based On Color Settings
• ** Support Policy For Alert Condition Formula Programming Help **
• Alert Formula Examples
• Repeating Alert Sound Until Manually Canceled
• Related: Symbol Based Alerts (Opens new page)

General Information

[Link] - [Top]
This page has information on the Simple Alerts feature in Sierra Chart. A more advanced alert and system feature 
is part of the Spreadsheet System/Alert study.

How do you know which alert feature to use? Start with the Simple Alert feature, and if it does not meet your 
requirements, then use the Spreadsheet System/Alert study. The Spreadsheet System/Alert study allows for 
larger formulas and more advanced logic.

A Simple Alert Condition Formula can be specified on a chart study or the main chart graph that will be 
continuously monitored. This alert Condition Formula can also be scanned for.

When an Alert Condition Formula becomes TRUE, an audible alert will be given if enabled, an exclamation mark 
(!) will be displayed in front of the study graph name, the study graph name will be highlighted as shown below, 
and a detailed message will be added to the Window >> Alerts Log. An email notification can also be sent.
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The color of the highlight is controlled through the Graphics Settings window. The specific color setting is Colors 
and Widths >> Alert Highlight Color.

When an Alert Condition Formula was TRUE on the previous formula evaluation, it is evaluated again and it 
continues to be TRUE, there will not be a new message added to the Alerts Log (Window >> Alerts Manager >> 
Alerts Log) or a sound played, if enabled. Only when the formula result transitions from FALSE to TRUE will 
there be a new alert message and sound. However, when the Alert Condition Formula is in a TRUE state, you will 
still see the Study Name that it is associated with, highlighted on the chart.

When using one of the Spreadsheet studies, or when using an Advanced Custom Study that uses the sc.SetAlert() 
function, then a Simple Alert Condition Formula entered directly on these studies is ignored. However, other 
studies on the chart and the main price graph can reference these studies in their Simple Alert Condition Formula.

Each study on a chart can have a Simple Alert Condition Formula and the main price graph can also have a Simple 
Alert Condition Formula.

When writing and testing a Simple Alert Condition Formula, if it is not TRUE on the last bar in the chart, then it 
may be hard to know whether it is working correctly. What we recommend is to use either the Color Bar Based on 
Alert Condition study or the Color Background Based on Alert Condition study and have it reference the study 
that contains the Simple Alert Condition Formula you are working on.

In this way you can instantly and clearly see if your Alert Condition Formula works as expected because the bars 
will be colored at the bars where it is TRUE. Alert Condition Formulas can sometimes be complicated to resolve 
problems with.

It is recommended that you use a step-by-step process to create a formula whereby you start simple and then add to 
it. The very first formula you should use to simply see how formulas work is =1 or =TRUE. This will color all of 
the bars in the chart, when using this study, and then you can go from there to a more advanced formula.

Monitoring of Alert Formulas

[Link] - [Top]
When an Alert Condition Formula is entered on the main price graph of the chart or on a particular study on the 
chart, so long as the chart it is on is open and the study is on the chart, it will be monitored for a TRUE condition, 
as the chart updates.

The chart does not have to be visible, even if it is in another chartbook which is loaded but not visible. The chart 
only needs to be open but can be open in the background.

Therefore, Sierra Chart needs to be running for the Alert Condition Formulas to be monitored.

To Enter an Alert Condition on a Study

[Link] - [Top]
To enter an Alert Condition Formula on a study, you will need to create the Alert Condition Formula based upon 
the documented Alert Condition Formula Format and enter it into the Condition text box on the Alerts tab in the 
Study Settings window for the study. Refer to the image below.

Refer to the Modifying Study Settings section on the Chart Studies page for instructions to open the Study 
Settings window for a study.

For example Alert Condition Formulas, refer to the Examples section on this page.

The Spreadsheet System/Alert study and the Spreadsheet System for Trading study, do not support specifying 
an Alert Condition Formula or using the Alert options on the Alerts tab of the Study Settings window for these 
studies. The reason for this, is that the studies themselves have advanced alert functionality which is separate from 
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the Alerts tab.

To Enter an Alert Condition on the Main Chart/Price Graph

[Link] - [Top]
To enter a Simple Alert Condition Formula on the main chart/price graph, select Chart >> Chart Settings >> 
Alerts from the menu. Enter the Alert Condition Formula using the documented Alert Condition Formula Format 
into the Alert Condition text box.

For an example alert condition, refer to the Simple Price Alert Example.

Historical and Visual Evaluation of Alert Condition

[Link] - [Top]
It is supported to color the chart bars themselves, the background behind the bars, or place an up arrow or a down 
arrow above or below a bar, when an Alert Condition Formula becomes TRUE on the corresponding bar. 

This will give you a visual indication of the Alert Condition Formula result and also allows you to see the Alert 
Condition Formula result applied to all of the historical bars in the chart, at least up until the Number of Bars to 
Calculate Input setting with the Color Bar/Background Based on Alert Condition study. 

It is also supported to color a study Subgraph at the chart column, where a particular Condition Formula is true.

To do this, use the Color Bar Based on Alert Condition study or the Color Background Based on Alert Condition 
study.

Alert Options

[Link] - [Top]
The following are the available options for Simple Alert Formulas. 

Enabled

[Link] - [Top]
When the Enabled option is enabled, then the Alert Condition Formula will be evaluated and can trigger an alert 
signal. Otherwise, it is disabled.

Alert Only Once Per Bar

[Link] - [Top]
When the Alert Only Once Per Bar option is enabled, then when the Alert Condition Formula becomes TRUE, 
goes back to FALSE and becomes TRUE more than once when a bar is forming, only one alert signal will be 
given.

Even when this option is disabled, if an Alert Condition Formula becomes TRUE and remains TRUE during the 
formation of a bar, then there will only be one alert signal given.

Evaluate on Bar Close

[Link] - [Top]
This option will cause the Alert Condition Formula to be only evaluated on a closed bar. When this option is 
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enabled, effectively what happens is that the Alert Condition formula is evaluated at every chart update, although it 
is only on the bar before the last bar in the chart.

When an Alert Condition Formula is referencing data from other charts through studies which overlay that data to 
the chart containing the Alert Condition Formula, Evaluate on Bar Close always applies to the chart containing 
the study this option is enabled on, or applies to the chart this is enabled on if enabled through the Alerts tab in the 
Chart Settings of the chart. Whatever data is present at the chart bar before the last bar in the chart, is the data that 
the formula evaluation is using. 

Reset Alert Condition On New Bar

[Link] - [Top]
This option will cause the Simple Alert Condition Formula result to be reset back to FALSE when a new bar is 
added to the chart. 

What this means is that if an Alert Condition Formula is currently evaluated as being TRUE, there is a new bar 
added to the chart, and if it evaluates to TRUE on a new bar, then you will get a new Alert Message and sound 
played (if enabled). 

Otherwise, this will not occur because when an Alert Condition Formula is evaluated and the result is TRUE and 
the prior formula evaluation result was TRUE, there is no new Alert Message added or sound played.

Use Full Precision When Evaluating Alert Formula

[Link] - [Top]
The default for this option is disabled and it is recommended to keep it disabled. In this particular case The Effect 
of Value Format on Identifier Values applies.

Otherwise, the full precision is used in evaluation of the numbers in the Alert Condition Formula.

Log Evaluated Formula at Each Evaluation

[Link] - [Top]
The default for this option is disabled. When this option is enabled, then each time the Alert Condition Formula is 
evaluated, the evaluated formula where the identifiers are converted to numeric values, is added through an Alert 
Log line in the Window >> Alert Manager >> Alerts Log.

This is useful for gaining a better understanding of how the alert formula is actually being evaluated either in real-
time or during a chart replay. You can use this option, during a chart replay, to see how the formula is evaluated at 
each chart update and at each chart bar. 

One potential problem you may encounter when an alert formula on a study is referencing other studies on the 
chart is whether the calculation order of those studies is correct when one or more studies depends upon the results 
of another study for its calculation. For further information about this, refer to Study Calculation Precedence. 

This option is for debugging only and is not saved. It will cause higher CPU usage during a higher-speed replay. 

Selecting a Sound for the Alert and Email Notifications

[Link] - [Top]
You can specify an Alert Sound to be played when the Alert Condition Formula becomes TRUE for a study, by 
selecting an Alert Number 1-150 or No Alert Sound from the Alert Sound list box on the Alerts tab of the Study 
Settings window.

Or, in the case of an Alert Condition Formula set in Chart >> Chart Settings >> Alerts, select an Alert Number 
in the Alert Sound list box.
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The specific sound file to play for a particular Alert Number is configured by selecting Global Settings >> 
General Settings >> Alerts from the menu. 

An email notification can be optionally set for the different Alert Numbers as well. 

For complete documentation, refer to Alert Sound Settings.

It is not supported to use a different Alert Number for different parts of an Alert Formula within the same study. 
However, the Spreadsheet System/Alert Study does support this through its Study Inputs by supporting different 
Alert Numbers for different Subgraphs. Or, as an alternative, it is necessary to use a different instance of a study 
for each Alert Number that you want to use for each formula.

Below is an example of an alert message sent by email. All of the details that are in the Alerts Log are also 
provided in the email message.

Alert - Chart: YMM18 Daily #1 | Study: Aroon Indicator | Formula: =1 is TRUE. | Last Price: 25192 | Bar start 
date-time: 2018-06-07 00:00:00 | Alert: [User-defined alert name] (8)

Alerts Log

[Link] - [Top]
All alerts are added to the Alerts Log. To view the Alerts Log, select Window >> Alerts Manager >> Alerts 
Log on the menu.

An alert message in the Alerts Log contains detailed information about the origin of the alert. In the case of Simple 
Alerts, the Alert Condition Formula will be contained within the alert message. You can control whether this 
window is automatically opened when an alert message is added. Select Global Settings >> General Settings, and 
enable/disable the Show Alerts Log on Study Alert option.

Customizing Messages in Alerts Log

[Link] - [Top]
To some extent it is possible to customize the alert messages from studies which are added to the Alerts Log. This 
is done by setting the Short Name for a study which is displayed on the alert message line in the Alerts log.

To set the Short Name open the Study Settings window for the study. On the Settings and Inputs tab set the Short 
Name.

If you want to have different custom alert messages for different alert conditions, you need to use separate studies, 
each with their own Alert Condition Formula.

Scanning for Alert Condition Across Multiple Symbols

[Link] - [Top]
With Sierra Chart you are able to scan a list of symbols to see which ones where your Alert Condition Formula is 
TRUE. Follow the instructions below to do this.

Step By Step Instructions

1. Enter the Alert Condition Formula on a Study or the main price graph. Refer to the To Enter an Alert 
Condition on a Study section on this page for instructions to enter a Alert Condition Formula on a study.

2. Refer to the To Enter an Alert Condition on the Main Chart/Price Graph section on this page for 
instructions to enter a Alert Condition Formula on the main price graph.

3. Enter or import a list of symbols into the Associated Watch List (Chart >> Associated Watch List) for 
the chart containing your Alert Condition Formulas. These are going to be the symbols you want to perform 
the scan on. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index899f.html?page=doc/GeneralSettings.html#Tab_Alerts
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexf70c.html?page=doc/SpreadsheetSystemsAlertsAndAutomatedTrading.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


Follow the instructions in the Associated Watch List section. 

If you want to import a list of symbols into the Associated Watch List, then refer to the Importing a List of 
Symbols section.

4. Enable Chart >> Only Symbols in Watch List. You also have the ability to scan among all of the symbols 
that you have chart data files for and not use the Associated Watch List. If this is what you want to do, 
then skip this step and go on to the next step.

5. Select Edit >> Download Daily Data for Associated Watch List Symbols.
6. Wait for the downloads to finish. You can monitor the progress through the Window >> Message Log.
7. After the historical data downloading is completed, then continue with the next step. 
8. To scan for symbols where the Alert Condition Formula is TRUE among the list of symbols in the 

Associated Watch List for the chart or among all of the symbols you have data files for, refer to the Scan 
Menu Commands section.

9. During the scan, when the Alert Condition Formula is true for a symbol, a message will be added to the 
Alerts Log. This provides a complete list symbols where the Alert Condition Formula has become true. 
From the Alerts Log you can jump back to the particular chart triggering the alert and also the symbol.

Scanning Large Number of Intraday Charts

[Link] - [Top]
These are additional steps to perform when scanning a large number of Intraday charts for a TRUE condition 
returned from an Alert Condition Formula. 

These instructions have two purposes. To ensure the most reliable Data Service is being used and to ensure the 
Intraday chart data is up-to-date.

1. Set Global Settings >> Data/Trade Service Settings >> Service to SC Data - All Services. 

When you do this, it is essential that the symbols of the charts match the symbols used for this Data 
Service. To change the symbol of a chart, refer to Changing the Symbol of a Chart. 

Futures symbols are listed in File >> Find Symbol. For stock symbols, refer to the Sierra Chart Real-time 
and Historical Exchange Data Feed Symbols page.

2. Enable Global Settings >> General Settings >> General >> Data >> Subscribe Real-time (RT) Data 
and Download Historical Data During Scan.

3. Reconnect to the data feed. This will reset the real-time symbol list. If you are subscribed to either of the 
Real-Time Exchange Data Feeds Available from Sierra Chart for the exchange of a symbol, then the 
symbols to be scanned will be up-to-date with the real-time data. Otherwise, the data will be delayed. 

4. Keep in mind that if the number of symbols being scanned goes over the real-time symbol limit of the 
Sierra Chart Exchange Data Feed, then those symbols will not continue to update in real-time once the scan 
begins on them. 

In this case select the Edit >> Download Data for Associated Watch List Symbols to update them at any 
point in time later.

5. Perform the scan. Refer to the Scan Menu Commands section.
6. For additional information, refer to Scanning for Alert Condition Across Multiple Symbols. 

Scanning Large Number of Historical (Daily) Charts

[Link] - [Top]
The following instructions explain how to perform a scan of a large number of Historical Daily charts. 

1. Update to Sierra Chart version 2601 or higher.
2. Go to the Historical Daily Chart you will be starting the scan on.
3. Adjust the Chart >> Chart Settings >> Display >> Chart Update Interval to the time interval in 

milliseconds that you want before changing to the next symbol during the scan. 
4. Enter or import a list of symbols into the Associated Watch List (Chart >> Associated Watch List) for 

the chart containing your Alert Condition Formulas. These are going to be the symbols you want to perform 
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the scan on. 

For more information, follow the instructions in the Associated Watch List section. 
5. Disable Global Settings >> General Settings >> General >> Data >> Subscribe Real-time (RT) Data 

and Download Historical Data During Scan to prevent real-time data from being subscribed to for the 
symbols being scanned.

6. Enable Chart >> Only Symbols in Watch List. 
7. To scan for symbols where the Alert Condition Formula is TRUE among the list of symbols in the 

Associated Watch List for the chart, refer to the Scan Menu Commands section.
8. During the scan, when the Alert Condition Formula is true for a symbol, a message will be added to the 

Alerts Log. This provides a complete list symbols where the Alert Condition Formula has become true. 
From the Alerts Log you can jump back to the particular chart triggering the alert and also the symbol.

Understanding Scanning Historical Daily Charts

[Link] - [Top]
When scanning through Historical Daily charts for a list of symbols, the evaluation of the Alert Condition Formula 
is always performed on the last bar in the chart. 

If a historical data download has to be done for the chart, the historical data will be then downloaded for the chart. 
After the download finishes there will be an evaluation done for the last bar in the chart at that time. 

When you look at the Window >> Alerts Manager >> Alerts Log, you can see what particular bar Date-Time the 
alert formula was evaluated on in the chart. Look at the Bar Start Date-Time text in the alert line. 

It may be best to first download Historical Daily data for all of the charts in the Associated Watch List and then 
perform the scan after that is complete. Follow the procedure below to do this.

During a scan, the Current Quote data from the real-time data feed is not added to the last chart bar if Global 
Settings >> General Settings >> General >> Data >> Subscribe Real-time (RT) Data and Download 
Historical Data During Scan is disabled. 

Otherwise, the Current Quote data from the real-time data feed is added to the Historical Daily chart, if the data is 
available. Understand that this can change the last chart bar. However, the Current Quote data still may not be 
added to the chart, because by the time the chart is advanced to the next symbol, the data may not have been 
received from the real-time data feed for the symbol.

If the Current Quote data is not added to the chart, then when the scan is stopped, and you manually set the chart to 
a particular symbol, the Current Quote data will be added to the chart if connect to the data feed. This can mean an 
alert that was previously given is no longer given or an alert is given when it was previously not given during the 
scan. This is something to be aware of. 

1. Disable Global Settings >> General Settings >> General >> Data >> Subscribe Real-time (RT) Data 
and Download Historical Data During Scan for the most stable outcome from scanning. 

2. Go to the Historical Daily Chart you will be starting the scan on.
3. Add the symbols to the Associated Watch List. Follow the instructions in the Associated Watch List 

section.
4. Select Edit >> Download Daily Data for Associated Watch List Symbols.
5. Wait for the downloads to finish. You can monitor the progress through the Window >> Message Log.
6. After the historical data downloading is completed, then run the scan. Refer to the Scan Menu Commands 

section for instructions. At this point in time, the scan will be performed on the most recent data. 
7. Select Window >> Alerts Manager >> Alerts Log for the results.

Evaluating Alert Condition Across All Chart Bars

[Link] - [Top]
To visually see where an Alert Condition Formula set on a study or on the main chart, is true on the past and 
current bars, follow the instructions in the >Historical and Visual Evaluation of Alert Condition section. 
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If you want to be able to evaluate the Alert Condition Formula across all chart bars and have the TRUE results 
added to the Alerts Log, requires that you replay the chart. This only works with Intraday charts. Refer to the 
Replay Chart documentation. 

Applying your Alert Condition Formulas To Other Charts by Using 
Study Collections

[Link] - [Top]
Once you have set up your studies and set up your Alert Condition Formulas on one or more of those studies, you 
can easily apply that configuration to other charts by using Study Collections. Save your set of studies which 
contain the Alert Condition Formulas, as a Study Collection. For instructions, refer to the Study Collections 
documentation.

If an Alert Condition Formula is entered on a study and that study is saved as part of a Study Collection, then every 
chart the Study Collection is applied to will use that same Alert Condition Formula. To use unique Alerts on charts 
where you apply a Study Collection, then do not enter Alert Condition Formulas on the studies before you will be 
saving them as a Study Collection. Enter the Alert Condition Formulas on the study or studies after applying the 
Study Collection to a chart.

Evaluation of Alert Condition Formulas

[Link] - [Top]
Alert Condition Formulas set on a Chart or a Study are evaluated/calculated when the chart is updated. This is 
according to the Chart Update Interval. 

Therefore, it is possible some very fast price movement can be skipped in between evaluations.

Alert Condition Formula Format

[Link] - [Top]
Formula Format Overview

[Link] - [Top]
The formatting and evaluation of a Simple Alert Condition Formula is designed to work similar to formulas you 
use in Sierra Chart Spreadsheets. This is like the Excel formula format. This means you can use any of the same 
Spreadsheet formula operators and available Spreadsheet Functions in your Simple Alert Condition Formula.

With Simple Alerts, typically the only Spreadsheet Functions you would be using will be the OR() and the AND() 
functions. If your Simple Alert Condition Formula involves times and dates, then you may need to use the Time 
and Date related functions as well. Refer to the Examples.

The Simple Alert Condition Formula usually begins with an equals sign (=). Although it is not necessary to use the 
=. All of our examples will use the =. Example: =[formula]. [formula] is replaced with the actual formula. 
Example: = C >100 .

When entering numbers and formulas, keep in mind to use the proper delimiters in your numbers and formulas, 
according to the English (US) region. The numbers in the examples shown here, use the "." delimiter as the 
decimal separator. The delimiter used for parameters (arguments) for Spreadsheet functions is a ",". These are both 
based upon the English (US) region.

Numbers

[Link] - [Top]
These are the possible formats for number constants:
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• Integer: Integer value. Example: 10
• Floating-point value: Floating-point value. Example: 10.5
• Fractional Format: Integer + numerator/denominator. Example: 120+20.5/32

Operators

[Link] - [Top]
The following standard operators can be used in the alert condition:

Conditional Operators
Operator Operation Example
= equal to 4 = 4
<> not equal to 4 <> 6
< less than 4 < 6
<= less than or equal to 6 <= 6
> greater than 6 > 4
>= greater than or equal to 4 >= 4

Logic Operators
Operator Operation Example
! Not !(1 = 2)

Arithmetic Operators
Operator Operation Example
+ addition 6 + 2 = 8
- subtraction 6 - 2 = 4
* multiplication 6 * 2 = 12
/ division 6 / 2 = 3
^ exponent (to the power of) 6 ^ 2 = 36
All of the above examples return a TRUE value.

In addition to all of the above operators, remember that you are able to use all of the available Spreadsheet 
Functions because Alert Condition Formulas are based upon the same formula evaluator which is used with Sierra 
Chart Spreadsheets.

OR and AND Functions
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When you want to combine multiple Alert Condition formulas into a single formula, this can be done by using the 
OR an AND functions. The documentation linked to below shows examples.

• OR Function
• AND Function

An Alert Condition formula can refer to other studies on the same chart. Refer to Referencing Other Studies on the 
Chart.

An Alert Condition formula can indirectly refer to studies in other charts. Refer to Referencing Studies on Other 
Charts. 

In the case where there is a very elaborate and long Alert Condition formula that you require, you may want to 
consider using the Spreadsheet System/Alert study to break it up into multiple formulas and to overcome the 
formula length limitation for Simple Alert formulas.
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Available Main Price Graph Identifiers/Variables
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To reference data from the main price graph (This is the price graph in Chart Region 1) and other related data for 
the symbol, use the following identifiers/variables:

• BARDATE = The Date of the bar as a SCDateTime type. For further information and for Spreadsheet 
functions which can be used with these Date-Time values, refer to Serial DateTime Values. 

• BARTIME = The Time of the beginning (open) of a bar as an SCDateTime type. For further information 
and for Spreadsheet functions which can be used with these Date-Time values, refer to Serial DateTime 
Values. It is recommended to use the TIME function when making comparisons to the BARTIME 
identifier. 

However, making an equals comparison to a time value is imprecise and will not give a TRUE result. This 
can be solved by calculating the absolute value of the difference between BARTIME the other time value 
and checking if it is less than a certain value like 1 minute. Example: ABS(BARTIME - TIME(10, 0, 0)) < 
TIME(0, 0, 1).

• BARDATETIME = The Date and Time of the beginning (open) of a bar as an SCDateTime type. For 
further information and for Spreadsheet functions which can be used with these Date-Time values, refer to 
Serial DateTime Values.

• BARENDDATETIME = The Date and Time of the end (close) of a bar as an SCDateTime type. This is 
precise to the millisecond. For further information and for Spreadsheet functions which can be used with 
these Date-Time values, refer to Serial DateTime Values.

• O = Bar Open
• H = Bar High
• L = Bar Low
• C = Bar Close/Last
• V = Bar Volume
• OI = Open Interest of the bar
• NT = Number of Trades of the bar
• OHLC = Average of Open, High, Low, and Close of the bar
• HLC = Average of High, Low, and Close of the bar
• HL = Average of High and Low of the bar
• BV = Bid Volume of the bar
• AV = Ask Volume of the bar
• SG22 = This is the Renko Open value for Renko bars and can be used in an Alert Condition Formula on the 

chart itself. For an Alert Condition Formula for a study, the identifier needs to be ID0.SG22 assuming there 
are no other studies acting as the base graph in the chart. 

As of version 1734, when using SG22, if the chart is not a Renko bar chart, this will refer to the standard 
bar Open price without causing any formula error. This allows the use of this particular Subgraph identifier 
(SG22) even when the chart bars are not Renko and will always refer to the correct Open price. 

• SG23 = This is the Renko Close value for Renko bars and can be used in an Alert Condition Formula on 
the chart itself. For an Alert Condition Formula for a study, the identifier needs to be ID0.SG23 assuming 
there are no other studies acting as the base graph in the chart. 

As of version 1734, when using SG23, if the chart is not a Renko bar chart, this will refer to the standard 
bar Close price without causing any formula error. This allows the use of this particular Subgraph identifier 
(SG23) even when the chart bars are not Renko and will always refer to the correct Close price. 

• DAILYHIGH = Daily High. Refer to Footnote 1.
• DAILYLOW = Daily Low. Refer to Footnote 1.
• LASTTRADESIZE = Last Trade Size. Refer to Footnote 1.
• BID = Bid Price. Refer to Footnote 1.
• ASK = Ask Price. Refer to Footnote 1.
• LASTTRADE = Last Trade Price. Refer to Footnote 1.
• PREVCLOSE = Previous Day Close. Refer to Footnote 1.
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• TICKSIZE = This is equal to the Tick Size set in the Chart Settings window for the chart.
By default these identifiers will be set to their value at the current/last bar in the chart. They can reference any bar 
relative to the current bar. To do this, refer to Referencing Data Other Than on the Last Bar/Column In the Chart.

Footnote 1: These identifiers will have values of zero unless the Symbol of the chart is valid and Sierra Chart is 
connected to the real-time data feed. When replaying a chart, LASTTRADESIZE, BID, ASK, LASTTRADE 
will be set and valid. During a chart replay DAILYHIGH, DAILYLOW, PREVCLOSE will be 0. The data for 
all of these identifiers can be viewed in the Window >> Current Quote Window. All of these identifiers reference 
current values only and do not support the [] array operator to reference previous values.

Examples

[Link] - [Top]
= C > 1000

= C[-1] > ID1.SG1

Special Functions
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VAP
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VAP(Price, Offset)

Returns the total Volume at the given Price on the bar at the given Offset from the current calculation bar. Returns 
#VALUE! if the given Price is not a number, or if the given Offset could not be interpreted as an integer value. 
Returns #N/A if the given Offset is beyond the range of the bars.

For example, VAP(1000.5, 0) returns the Volume for the 1000.5 price at the chart bar index being evaluated. 
VAP(1000.5, -1) will return the Volume for the the prior chart bar from the one being evaluated.

Main price graph identifiers can be used within the parameters. For example: VAP(H, 0). You can access other 
price levels relative to the high by using this formula: VAP(H - (TICKSIZE * 1), 0). Change the * 1 any other 
number to reference additional price levels below the High.

When using a main price graph identifier together with an offset, like VAP(L, -1), the offset does not affect how 
the main price graph identifier is evaluated. VAP(L, -1) will return the Volume of the prior bar at the low price of 
the current bar. To get the Volume of the prior bar at the low price of the prior bar, enter the formula VAP(L[-1], 
-1).

The Total Volume at the given Price for the Pullback Column can also be referenced using this function. In order 
to do this, use an Offset value of 1. For example, VAP(1000.5, 1) returns the Total Volume for the 1000.5 price in 
the Pullback Column.

This function is not supported by Sierra Chart Spreadsheets.

When using a Volume at Price Multiplier higher than 1 in Chart >> Chart Settings, and using one of the volume 
at price functions, you need to use a formula like the following:

VAP(MROUND(H, TICKSIZE * 2),0)=[volume to compare to]

The 2 represents the Volume at Price Multiplier. Replace [volume to compare to] with the actual volume you 
want to compare to.

BVAP
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BVAP(Price, Offset)

Returns the Bid Volume at the given Price on the bar at the given Offset from the current calculation bar. Returns 
#VALUE! if the given Price is not a number, or if the given Offset could not be interpreted as an integer value. 
Returns #N/A if the given Offset is beyond the range of the bars.

For example, BVAP(1000.5, 0) returns the Bid Volume for the 1000.5 price at the chart bar index being evaluated.

Main price graph identifiers can be used within the parameters. For example: BVAP(H, 0). You can access other 
price levels relative to the high by using this formula: BVAP(H - (TICKSIZE * 1), 0). Change the * 1 any other 
number to reference additional price levels below the High.

The Bid Volume at the given Price for the Pullback Column can also be referenced using this function. In order to 
do this, use an Offset value of 1. For example, BVAP(1000.5, 1) returns the Bid Volume for the 1000.5 price in 
the Pullback Column.

This function is not supported by Sierra Chart Spreadsheets.

AVAP
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AVAP(Price, Offset)

Returns the Ask Volume at the given Price on the bar at the given Offset from the current calculation bar. Returns 
#VALUE! if the given Price is not a number, or if the given Offset could not be interpreted as an integer value. 
Returns #N/A if the given Offset is beyond the range of the bars.

For example, AVAP(1000.5, 0) returns the Ask Volume for the 1000.5 price at the chart bar index being evaluated.

Main price graph identifiers can be used within the parameters. For example: AVAP(H, 0). You can access other 
price levels relative to the high by using this formula: AVAP(H - (TICKSIZE * 1), 0). Change the * 1 any other 
number to reference additional price levels below the High.

The Ask Volume at the given Price for the Pullback Column can also be referenced using this function. In order 
to do this, use an Offset value of 1. For example, AVAP(1000.5, 1) returns the ASK Volume for the 1000.5 price 
in the Pullback Column.

This function is not supported by Sierra Chart Spreadsheets.

Referencing Study Subgraphs
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To reference the data of one of the study's own Subgraphs (These are the Subgraphs of the study the Alert 
Condition Formula is applied to), use the identifier SG# where the # is the number of the Subgraph.

For example, SG1 is the first Subgraph, and SG4 is the 4th Subgraph. 

The actual numbers of the Subgraphs that are available with the study, are displayed on the Subgraphs tab of the 
Study Settings Window for the study. Refer to the image below.

These identifiers will be set to the value of the Subgraph at the last bar/column in the chart. These Subgraph 
identifiers can make reference to other bars/columns in the chart, refer to Referencing Data Other Than on the Last 
Bar/Column In the Chart. 

If you reference a Subgraph (SG#) that is not used, the Alert Condition Formula will not be evaluated.

If you reference a Subgraph that has a non-zero value for its Displacement, then the value of that Subgraph at any 
particular bar, is the offset value at that bar.
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Examples
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= SG1 > 40

Referencing Other Studies on the Chart
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To reference a Subgraph from another study on the same chart in an Alert Condition Formula, start the identifier 
with ID#. where the # is the unique identifier of the study. Follow this with a "." and then the identifier of the 
Subgraph (SG#. Example: ID1.SG1) you want to reference from that study. 

For example, ID2.SG1 references the first Subgraph of the study with ID: 2. The unique study IDs for all of the 
studies on the chart are displayed in the Studies to Graph list on the right side of the Chart Studies window. 

These identifiers can also be written as ID:#. ID:2.SG1 is the same as ID2.SG1. If you reference the unique ID of 
a study that does not exist, the Alert Condition Formula will not be evaluated.

The delimiter used in these study Subgraph references is the ".". It will always be a ".".

It is possible to access the main underlying price graph in this way by using ID0. So to access the closing price at 
the bar being processed by the Alert Condition Formula, you would specify ID0.SG4. Where SG1 = Open, SG2 = 
High, SG3 = Low, SG4= Last/Close.

One concept to understand is that If you require an Alert Condition which involves multiple studies, then you will 
put it on one of the studies and that formula through Study Subgraph identifiers (Example: ID2.SG1) will make 
reference to the other studies.

Example
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=AND(ID3.SG1 > 0 , C > ID8.SG1)

Referencing Studies on Other Charts
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To reference a study or the main price graph from another chart in an Alert Condition Formula, it is first necessary 
to overlay that study or main price graph from the other chart onto the chart where the Alert Condition Formula is 
located. To do this, you need to use the Study/Price Overlay study. 

You can use multiple instances of the Study/Price Overlay study for multiple overlays.

Once you have overlaid the the study or main price graph on to the chart where the Alert Condition Formula is 
located, you then need to follow the method described in Referencing Other Studies on the Chart, to reference the 
data in the Study/Price Overlay study in the Alert Condition Formula.

If you are trying to overlay the results of the Color Bar Based on Alert Condition or the Color Background 
Based on Alert Condition study from one chart to another chart, inherently that is not reliable using the Study/
Price Overlay study. There is a solution to this and the method is documented on the Study Overlay - OHLC study 
page.

Referencing Chart Drawings
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There are two ways to reference a Chart Drawing for an alert.

• Reference by Anchor: This references the price/study value of an anchor point for the Chart Drawing, in 
the alert. The format is UDID[x].Ay, where x is the drawing identifier and y is the anchor number.

• Reference by Bar Value: This references the price/study value of the Chart Drawing at a bar location, in 
the alert. The format is UDID[x][z], where x is the drawing identifier and z is the bar offset. The bar offset 
is relative to the chart bar the alert formula is being evaluated on. 

For the last bar in the chart, when the alert formula is being evaluated, using an offset of 0 would return the 
price/study value of the Chart Drawing at that chart bar. Using -1 would give the value of the Chart 
Drawing at the bar prior to the last bar.

In both cases, the first part of the format is identical and uses the chart drawing identifier. The Chart Drawing 
Identification Number can be found on the Chart Drawing Properties window under the Anchors tab. 

In this window there is text that states Line ID: -#. The number following the negative sign is the identifier to be 
used for the overall drawing (see image below). Note that the number should be entered as the positive value, and 
not as the negative value that is displayed.

Reference by Anchor
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To use a Chart Drawing Anchor Point in an Alert, enter the formula as UDID[x]Ay where x is the Chart Drawing 
Identification Number (as described above) and y is the number of the anchor point that is to be used.

The anchors associated with a drawing are shown on the Chart Drawing Properties window under the Anchors 
tab. Each anchor shows the name on the left side of the window. For anchors that are listed as Ay simply use this 
value in the alert formula.

For Chart Drawing anchors that use a different identifier format other than Ay, simply count the number of the 
anchors starting with number 1 at the top and moving down; enter this number after the A in the formula. For 
example, if the anchors are labeled as A and B on the Anchors tab, then enter A1 for the A anchor and A2 for the B 
anchor. See the image below for further clarification.

The Anchor value that is used in the alert is the Value of the anchor, or the vertical axis coordinate on the Chart 
Scale for the Chart Region the Chart Drawing is in. The Date/Time of the anchor is not used in the alert condition.

For example, to set an alert condition when the Last price is higher than the second anchor point for the Chart 
Drawing in the image below, enter the following alert formula: C > UDID[2].A2.

Reference by Bar Value
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To use the value of a Chart Drawing at a specific bar position in an Alert, enter the formula as UDID[x][z] where x 
is the Chart Drawing Identification Number (as described above) and z is the Bar Index Offset that establishes 
which bar is to be used to determine the value of the drawing.

The Bar Index Offset is the number of bars before or after the current bar in the chart. To reference the current bar, 
use a value of 0. To reference a bar that is 2 bars behind the current bar, use a value of -2. This is the same context 
as is used to generally Reference Data Other Than on the Last Bar/Column in the Chart.

If the drawing does not have a presence at the bar being referenced, then the value of the drawing at that location is 
0. This could lead to inappropriate True alert conditions depending on the setup of the alert. It is important to keep 
this in mind when defining the alert and the bar reference that is used.

For example, to set an alert condition for the drawing referenced in the image below when the Last price of the 
current bar is higher than the value of the drawing five bars prior to the current bar, enter the following alert 
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formula: C > UDID[2][-5].

Referencing Data Other Than on the Last Bar/Column In the Chart
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To access the data from a bar/column in the chart other than the current bar, with any of the Main Price Graph and 
Study Subgraph identifiers described in this section, you need to include an offset within square brackets after the 
Main Price Graph or Study Subgraph identifier.

For example, H[-1] will be set to the High value 1 bar prior to the current bar, SG1[-3] will be set to the value of 
the first Subgraph three bars prior to the current bar, and ID2.SG1[-4] will be set to the value of the first Subgraph 
of the study with ID 2 four bars prior to the current bar.

If no offset is given for an identifier, that is equivalent to an offset of zero. For example, SG1 is equivalent to 
SG1[0].

If the Alert Condition Formula references a bar that does not exist, the Alert Condition Formula will not be 
evaluated.

In the description above, current bar refers to the last bar in the chart when evaluating an Alert Condition Formula 
on a study other than the Color Bar Based on Alert Condition / Color Background Based on Alert Condition 
studies. It will refer to the bar before the last bar the chart when Evaluate on Bar Close is enabled.

When using the Color Bar Based on Alert Condition / Color Background Based on Alert Condition studies, current 
bar refers to the bar currently being evaluated by this study. This study evaluates an Alert Condition Formula on 
historical bars. 

Using Positive Bar Reference Offsets and Consequences
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It is also possible to use a positive number within the square brackets (ID1.SG1[1]) to reference data for chart bars 
which are after the chart bar the Alert Condition Formula is being evaluated on.

For example, you could specify H[1] which will reference the bar High price one bar forward. This would only be 
meaningful if you are using the option Evaluate on Bar Close or you are using the Color Bar/Background Based 
on Alert Condition study, or a Subgraph that is being referenced has a positive Displacement.

Use a positive bar reference of [1] in Subgraph references to reference the pullback column data of the Numbers 
Bars Calculated Values study. 

In any of these cases, the formula will be applied to bars other than the last bar in the chart. So using a positive 
reference would be useful. Otherwise, you would be referencing data beyond the end of the chart which normally 
does not exist. Although, there are consequences to using a positive reference.

The consequence of using a positive offset within the square brackets to reference data after the last bar in the chart 
is that during real-time updating of the chart or during a replay, the data being referenced will not exist and your 
Alert Condition Formula will evaluate to FALSE and you will not get an Alert or the new bars added to the chart 
will not be colored in the case of when using the Color Bar/Background Based on Alert Condition study.

Referencing A Range of Data

[Link] - [Top]
In order to reference a range of data within a specific Subgraph, use the format IDx.SGy[b:e] where x is the ID of 
the particular study, y is the Subgraph number of the study (or chart), b is the beginning data reference, and e is the 
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ending data reference.

For example, to calculate the average of the last 10 bars for the Open of the Main Price Graph, the formula would 
be AVERAGE(ID0.SG1[0:-10]).

When the data being referenced is part of the given chart, then it is not necessary to use the ID portion of the 
formula. For example, if writing a Chart alert from the Chart >> Chart Settings >> Alerts tab, and comparing 
the Average of the Open prices in the Main Price Graph against a constant, you could enter just the following: 
=AVERAGE(SG1[0:-10]) > 100 or =AVERAGE(O[0:-10]) > 100.

It needs to be understood that you cannot compare a range of individual values using a comparison operator to a 
single value. For example, this is not valid: =SG1[0:-10] > 100 . It inherently makes no sense because 11 different 
values cannot be compared to a single value. This requires an iteration which is not possible with Spreadsheet 
formulas. 

Referencing Data Beyond the Last Bar in the Chart
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There are cases where it does make sense to reference chart columns beyond the last bar in the chart. In particular, 
to be able to reference the data from the Pullback Column of the Numbers Bars Calculated Values study; or to 
access data from a Subgraph that has a positive Displacement.

You need to be running the current version of Sierra Chart for support for this.

To reference the Pullback Column column data, simply use the study Subgraph identifier for the particular 
Subgraph you want to reference and follow it by [1]. Example: SG1[1].

The Effect of the Value Format on Identifier Values
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All study and main price graph identifiers O, H, L, C, SG1, ID1.SG1, ... are converted to values which correspond 
to the Price Display Format/Value Format setting on the main price graph or study that the identifier belongs to.

Therefore, the Price Display Format setting for the chart will affect the O, H, L, C identifiers. The Value Format 
setting on a study will affect the ID#.SG# identifiers for that same study.

This conversion takes place before the formula is evaluated. In other words the value will be as you see it on the 
chart.

For example, if internally a Moving Average value at a chart bar is 841.2351 and the Value Format for that 
particular study is .1, then this will be converted to 841.2. So the value is rounded. So 841.25 would be rounded to 
841.3 if the Value Format for the study is .1.

Another example, if a Study Subgraph at a specific chart bar is 0.001, at another chart bar the Study Subgraph is 
0.004, in the Value Format for the study is 0.01, then 0.001 and 0.004 will be considered equal because 0.001 
rounds to 0.00 and 0.004 rounds to 0.00. Therefore, you can see the importance of the Value Format setting on the 
evaluation of formulas.

Main price graph values are rounded according to the Price Display Format setting in Chart >> Chart Settings. 
This is the main chart equivalent to the Value Format setting.

The application of the Value Format does not occur when using the CROSSOVER(), CROSSFROMABOVE(), 
or the CROSSFROMBELOW() functions. The numbers are represented as they actually internally are with full 
precision. The only way to see the full precision yourself of the identifier values is to set the Value Format setting 
for the study or the Price Display Format setting for the main price graph to .0000001 or more precise. Refer to 
Changing the Price/Value Display Format.
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If your Alert Condition formula is not giving an expected result, then it is possible that the Value Format setting 
is not correct. 

You will need to increase the number of decimal places in the Value Format for greater precision. Be aware, that 
a less precise Value Format setting can create unexpected comparison results which do not correspond to what 
you visually see on the chart with the Study Subgraph drawings.

Writing Formulas for Studies without Obvious Values

[Link] - [Top]
There are some Study Subgraphs like the Candlestick Patterns Finder >> Pattern # Subgraph and the Zig Zag 
>> Text Labels Subgraph which do not have obvious values because these are just displayed as text.

However, in each of these cases the Study Subgraph which is used to control the color and Font Size contain values 
which correspond with the particular text displayed. 

In the case of the Zig Zag study, it is necessary to set the Additional Output for Spreadsheets study Input to Yes 
for some of these additional study Subgraphs to contain values.

Related to this, you may want to write an Alert Condition Formula based on changing colors of a study Subgraph. 
In this particular case you need to base the formula on the actual values of the Subgraph which is affecting the 
coloring. 

To see these study Subgraph values you need to use the Chart Values Tool and the Tool Values Window.

When you move the Pointer over a particular chart bar, you will see displayed in the Tool Values Window the 
value for each of the Subgraphs at that chart bar. Refer to the image below for this. 

So this is a method that you can determine to values for a Study Subgraph that do not have obvious values.

You can then write a formula to use these values. For example SG1>0.

Writing Formulas Based On Color Settings

[Link] - [Top]
There are some studies that color a subgraph based on underlying information. In these cases, if a subgraph is 
available, it is only to allow for the user to change the color for that particular subgraph. As such, the actual data 
that drives the color is not available. When it is desired to use the color change as part of an alert, it is necessary to 
write the alert using the underlying algorithm, as the data that drives the color, and the color itself, are not available 
for use within an alert.

For example, the study Volume - Colored Based on Closes sets the color of the volume bar based on whether the 
close of the bar is higher or lower than the close of the previous bar. It is not possible to create an alert that is based 
on the color of these Volume Bars, but rather an alert can be created that is based on how the coloring is 
performed. In this case, the information for how the coloring is performed is given on the Volume - Colored Based 
On Bar Closes page, where it states that A Volume bar is colored the Volume Subgraph Primary color if the 
closing price of the corresponding bar is higher or equal to the previous bar. Therefore, the alert condition 
would be C >= C[-1].

** Support Policy For Alert Condition Formula Programming Help **

[Link] - [Top]
As a matter of clear and firm policy, Sierra Chart support does not provide any formula programming help. 

There are some exceptions to this, like if it is a very simple formula or if something is not clear in the 
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documentation in relation to what the user wants to accomplish in the Alert Formula. In this particular case we may 
provide some simple help and work to update the documentation to make it clear.

However, in no case should there ever be a reliance on Sierra Chart support for formula programming or formula 
programming help.

Users are most welcome and encouraged the post their formula questions on the Support Board but just mark them 
as a User Discussion for others users to help. Or we will mark them as a User Discussion or Programming Help 
for you. 

If you are interested in formula programming services we can offer that at 80 USD per hour. 

Alert Formula Examples

[Link] - [Top]
Some of the examples below provide Study Collection files. To use a Study Collection file, refer to Using a Study 
Collection for step-by-step instructions.

When an example says to add a study to the chart, refer to the Adding/Modifying Studies documentation for 
instructions if needed.

The below Alert Condition Formulas can be used with studies or on the main price graph depending upon what 
they are designed to do.

To enter one of these formulas on a study, refer to To Enter an Alert Condition on a Study.

To enter one of these formulas on the main price graph of the chart, refer to To Enter an Alert Condition on the 
Main Chart/Price Graph.

1. Stochastic Alert: Add the Stochastic-Slow study to the chart. Enter the =CROSSOVER(SG1, SG2) 
formula into the Alert Condition text box on the Alerts tab of the Study Settings window for the study. 
When the %K line crosses the %D line an alert will be given. Enter the =AND(CROSSOVER(SG1, SG2) 
<> 0, SG1 > 70) formula into the Alert Condition text box on the Alerts tab of the Study Settings window 
for the study. With this formula, when the %K line crosses the %D line and %K is above 70, then an alert 
will be given.

2. Simple Price Alert: Enter =C > 50 into the Alert Condition text box on the Chart >> Chart Settings >> 
Alerts tab for the chart. This formula means if the close is greater than 50, then give an alert.

3. Moving Average Crossover Alert: Add the study Moving Averages to the chart. The study will display 
three moving averages. Open the Study Settings window for the study. Configure the Inputs as you 
require. On the Subgraphs tab set the Draw Style moving averages you do not want to see to Ignore. In 
the Alert Condition text box on the Alerts tab enter: =CROSSOVER(SG1, SG2). This means if the first 
two moving averages cross, an alert will be given.

4. Moving Average Crossover Alert Using Separate Moving Averages: Add 2 Moving Average studies to 
the chart. Configure the studies as you require. Take note of the ID number of each study as it is displayed 
in the Studies to Graph list box on the Study Settings window. 

Select one of the Moving Average studies and open the Study Settings window for that study. In the Alert 
Condition text box on the Alerts tab, enter: =CROSSOVER(ID1.SG1, ID2.SG1). This means if the 
moving average with ID1 crosses the moving average with ID2, then an alert will be given. If you apply 
this formula to the study with ID1, then ID1. can be removed and instead you can just use SG1.

5. To Scan For Charts With Increasing Volume: Add a Moving Average study to the chart. Open the 
Study Settings window for the study. Set the Input Data input to Volume. Set the Chart Region setting to 
2. Enter =SG1 > SG1[-5] into the Alert Condition text box on the Alerts tab for the study. This formula 
means if the Moving Average value on the last column/bar is greater than the Moving Average value five 
columns/bars prior, then give an alert. Select Chart >> Start Scan on the menu to scan all your data for 
this condition. The number 5 in the bars back operator ([-5]) can be set to whatever you require.
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6. Alert at Specific Time: If you want to get an alert at a specific time, use a formula like this: 
=AND(BARTIME>= TIME(9, 30, 0), BARTIME <= TIME(9, 30, 59)). This will give you an alert when 
the time 9:30:00 to 9:30:59 occurs on the last bar.

7. Highlighting the Evening Session Background: If you want to highlight the background of the chart for 
the evening session trading, then use the Color Background Based on Alert Condition study and use the 
following Formula: =OR(BARTIME >= TIME(15, 30, 0), BARTIME <= TIME(8, 30, 0)), this will color 
the bars from 15:30 to 8:30. 

There is a better way to perform the same function rather than using this formula. Use the Time Range 
Highlight study.

8. Simple Alert Condition Formula for Change of Slope of a Study Subgraph Line: To get an alert when 
a study Subgraph line changes its slope, then use this Simple Alert Condition Formula: =OR(AND(SG1[0] 
> SG1[-1],SG1[-1] < SG1[-2]), AND(SG1[0] < SG1[-1],SG1[-1] > SG1[-2])). This formula is meant for 
study Subgraph 1. This will work fine for any of the Sierra Chart Moving Average studies. 

In the case where this formula is used on another study other than the study being referenced, like in the 
case of Color Bar Based on Alert Condition, it is necessary to change SG1 to include the study ID 
number. Refer to Referencing Other Studies for complete details. 

9. Simple Alert Condition Formula for Change of Slope or New Slope of a Study Subgraph Line: To get 
an alert when a study Subgraph line changes its slope or there is a new slope after a flatline, then use this 
Simple Alert Condition Formula: =OR(AND(SG1[0] > SG1[-1] , SG1[-1] <= SG1[-2]) , AND(SG1[0] < 
SG1[-1], SG1[-1] >= SG1[-2])). This formula is meant for study Subgraph 1.

10. Color Bar Formula To Color Bars Based On Whether Study Subgraph Is Above Or Below 0: These 
formulas need to be used on the Color Bar Based on Alert Condition study. You need two instances of 
this study. This formula assumes that the study we are referencing has an ID of 1 and we are referring to the 
first Subgraph of that study. Simple Alert Condition Formulas: =ID1.SG1 > 0, =ID1.SG1 < 0.

11. Making an Alert Condition Formula Function During Certain Times: In this example the alert will 
only function between 5:30:00 and 22:20:00. =AND((Your Alert Condition Formula), BARTIME >= 
TIME(5, 30, 0), BARTIME <= TIME(22, 20, 0))

12. Alert for TICK-NYSE chart when it crosses these levels: -600, -1200 and +600, +1200. 
=OR(CROSSOVER(C,-600) <> 0, CROSSOVER(C,-1200) <> 0, CROSSOVER(C,600) <> 0, 
CROSSOVER(C,1200) <> 0). Enter this alert in Chart >> Chart Settings >> Alerts in the Alert 
Condition box.

13. Alert for Commodity Channel Index (CCI) when it crosses -180, -200 and +180, +200: 
=OR(CROSSOVER(SG1,-180) <> 0, CROSSOVER(SG1,-200) <> 0, CROSSOVER(SG1,180) <> 0, 
CROSSOVER(SG1,200) <> 0). Enter this alert in the Study Settings window for the Commodity 
Channel Index study in the Alert Condition box.

14. Alert for Commodity Channel Index (CCI) when it crosses its Line 2 or Line 3 Subgraphs: 
=OR(CROSSOVER(SG1,SG3) <> 0, CROSSOVER(SG1,SG4) <> 0). Enter this alert in the Study 
Settings window for the Commodity Channel Index study in the Alert Condition box.

15. Slow Stochastic Crossover: This Study Collection file, when applied to a chart, will place a green up 
arrow at the price bar where the stochastic %K line crosses the stochastic %D from below. It will place a 
red down arrow at the price bar where the stochastic %K line crosses the stochastic %D from above. The 
Study Collection uses 2 Color Bar Based on Alert Condition studies. Study Collection file: 
SlowStochasticCrossoverAlert.StdyCollct

16. Alert when Moving Average Crosses Bar Close Price: This Study Collection file, when applied to a 
chart, will place a green up arrow at the price bar where the bar Close price crosses a Moving Average from 
below. It will place a red down arrow at the price bar where the bar Close price crosses a Moving Average 
from above. The Study Collection uses 2 Color Bar Based on Alert Condition studies. Click on the 
following link to download the Study Collection file: MovingAverageAndLastCrossoverAlert.StdyCollct. 
For complete instructions to use this Study Collection, refer to Using Study Collections.

17. Alert when New High or New Low of Day: This Study Collection file, when applied to a chart, will 
provide you with an Alert when there is a new high or new low that has occurred during the trading day. 
This Study Collection uses the Daily OHLC study. Click on the following link to download the Study 
Collection file: New High New Low Alert.StdyCollct. For complete instructions to use this Study 
Collection, refer to Using Study Collections.
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18. Alert When High or Low of a Chart Bar Intersects Keltner Bands: This Study Collection file, when 
applied to a chart, will provide you with an Alert when the High or Low of a chart bar intersects or goes 
beyond the Keltner Bands. Click on the following link to download the Study Collection file: Keltner 
Alert.StdyCollct. For complete instructions to use this Study Collection, refer to Using Study Collections.

19. Alert When Moving Average Within Range of Price Bar: Enter the following Alert Condition Formula 
on a Moving Average study: AND (H >= SG1,L <= SG1). This means if the moving average is less than or 
equal to the High and greater than or equal to the Low.

20. Alert When Moving Average Crosses over Close Price of Bar: Enter the following Alert Condition 
Formula on a Moving Average study: =CROSSOVER(SG1, C).

21. Alert When Moving Average Crosses over Price Bar: Enter the following Alert Condition Formula on a 
Moving Average study: =OR(CROSSOVER(SG1, H) <> 0, CROSSOVER(SG1, L) <> 0).

22. Alert When there is a gap between Close and Open of Price Bars (Close of previous bar is different 
from next bar Open): Enter the following Alert Condition Formula on the Main Price Graph: =C[-1] <> O. 
The O is the letter 'O' for open and not zero.

23. Formula To Detect Chart Bar Within Study Bands: The following Simple Alert Condition Formula can 
be used with studies like the Moving Average Envelope to detect when the chart bars enter within the 
bands of the study. : =OR(AND(H <= ID1.SG1, H >= ID1.SG2) , AND(L <= ID1.SG1, L >= ID1.SG2) , 
AND(H > ID1.SG1, L < ID1.SG2)). 

24. Alert Formula For When Difference Between All 3 Study Subgraph Lines is Less than Chart Tick 
Size: =AND(ABS(SG1-SG2) < TICKSIZE, ABS(SG2-SG3) < TICKSIZE).

25. Alert Formula For When Study Subgraph Crosses 0: The following Simple Alert Condition Formula 
can be used for any study: =CROSSOVER(SG1, 0). This checks for when the first study Subgraph crosses 
0.

26. Alert Formula For When 2 Study Subgraphs Cross: The following Simple Alert Condition Formula 
needs to be entered on one of the studies: =CROSSOVER(ID#.SG1, ID#.SG1,). ID# needs to be changed 
to the study ID of the study being referred to. For information about study IDs, refer to Referencing Other 
Studies on the Chart.

27. Formula to Detect Swing High and Low: The following Simple Alert Condition Formula is for the Swing 
High and Low study when its Length input is set to 2. This will provide an alert whenever there is a Swing 
High or Low. Formula: =OR(SG1 > 0, SG2 > 0, SG1[-1] > 0, SG2[-1] > 0, SG1[-2] > 0, SG2[-2] > 0, 
SG1[-3] > 0, SG2[-3] > 0).

28. Alert Formula for When Bar Close Price Crosses over Top or Bottom Bollinger Band: The following 
Simple Alert Condition Formula needs to be entered on the Bollinger Bands study: 
=OR( CROSSFROMBELOW(C, SG1), CROSSFROMABOVE(C, SG3)). This formula will give an alert 
when the bar closing price crosses from below the Top Band to above the Top Band or crosses from above 
the Bottom to below the Bottom Band. You may optionally want to enable the Evaluate on Bar Close 
option on the Alerts tab of the Study Settings window.

29. Alert for Volume Greater Than Certain Volume: Enter =V > 10000 into the Alerts tab of the Chart 
Settings window. Change 10000 to the volume number that you require. Refer to To Enter an Alert 
Condition on the Main Chart/Price Graph.

30. Alert for Bar Time Duration Equal to Specific Time: Enter the following formula into the Alerts tab of 
the Bar Time Duration study: =AND(SG1 > TIME(0, 4, 59), SG1 < TIME(0, 5, 1)). This will provide an 
alert when the time of a bar is five minutes. Since Date and Time values are imprecise floating-point values 
requires that we check for a range of up to one second on either side of five minutes. For this formula to 
work correctly it is necessary the Value Format setting for the study is set to Time. Reference: TIME 
Spreadsheet Function.

31. Moving Average Crossover With Arrows: This is an example which uses Alert Condition Formulas and 
Color Bar Based on Alert Condition studies to draw Up and Down arrows on the price bars when long 
and short length Moving Average-Exponential studies cross. Click the following link to download the 
Study Collection file: MovingAverageCrossoverWithArrows. For complete instructions to use this Study 
Collection, refer to Using Study Collections. 

32. Ask Volume Bid Volume Difference Alert: Enter the following formula into the Alerts tab of the Bid 
Volume versus Ask Volume study: OR(SG5 < -100, SG5 > 100). This formula will provide an Alert when 
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the difference between Ask Volume and Bid Volume is greater than 100 or less than -100. Modify the 
number 100 to use a different trigger value.

33. Alert when Chart Bar is Within Specified Ticks of Touching Bollinger Bands: Enter the following 
Alert Condition Formula on a Bollinger Bands study: =OR(H >= SG1 - (4 * TICKSIZE), L <= SG3 + (4 * 
TICKSIZE)). In this particular case the specified number of ticks is 4 and can be modified as required.

34. Alert when High Crosses Upper Bollinger Band or Low Crosses Lower Bollinger Band: Enter the 
following Alert Condition Formula on a Bollinger Bands study: OR( CROSSFROMBELOW(H, SG1), 
CROSSFROMABOVE(L, SG3)). 

35. Alert when Close Within 25 Percent of Bottom of Chart Bar: Enter the following Alert Condition 
Formula on a Color Bar Based on Alert Condition study: AND(C >= L, C <= ((H - L) * .25 + L) ).

36. Alert for where Body of Candlestick Bar is Less Than 50 Percent of the High to Low Range of the 
Bar: (ABS(O - C) / (H - L) < .50). This formula can either be entered on the main price graph or on a study.

37. Alert when High of the Current Bar Goes Higher than a Chart Drawing: The Chart Drawing has a line 
ID of -40. Formula: H > UDID[40][0].

38. Alert for when Last Trade Price is Within the High or Low of TPO Profile By 4 Ticks: OR (C >= H-
TICKSIZE*4, C <= L+TICKSIZE*4). Set this formula on the TPO Profile Chart study. Instructions. 

39. Alert for When Close Crosses Into a Rectangle/Extending Rectangle Chart Drawing: This formula is 
entered on the Main Price Graph. The Alert Formula checks for a cross from above for the first point (top 
value), and a cross from below for the second point (bottom value) of the Rectangle Chart Drawing. This 
assumes that the Rectangle Chart Drawing was entered with the first point higher than the second; if the 
Rectangle Chart Drawing was entered with the first point lower than the second, then the points would need 
to be reversed in the formula. Refer to Referencing Chart Drawings for more information. In this example, 
the Chart Drawing has an ID of 40 and is compared to the Close price: OR(CROSSFROMABOVE(C, 
UDID[40].A1), CROSSFROMBELOW(C, UDID[40].A2)).

40. Alert when Last price crosses over a Pivot Point study line: OR(CROSSOVER(C, SG13), 
CROSSOVER(C, SG1), CROSSOVER(C, SG2), CROSSOVER(C, SG3), CROSSOVER(C, SG4)). This 
formula is entered on a Pivot Points study to alert when the Last price has crossed over any of the R2, R1, 
Pivot Point, S1, or S2 lines. The option Reset Alert Condition on New Bar should be selected in order to 
force the alert into a negative state when the next bar starts.

Repeating Alert Sound Until Manually Canceled

[Link] - [Top]
The following gives instructions on how to create an Alert sound that will repeat many times, which can then be 
shut off by creating a Custom Control Bar Button to Clear Alert Sound Queue.

1. Select Global Settings >> General Settings and select the Alerts >> Alert Settings.
2. Select the desired Alert number.
3. Set the value for Number of Times to Play this Alert to a large number such as 100 or 1000. The total 

length of time that the Alert sound will play is this value multiplied by the length of the .wav file that is 
used for the alert.

4. Set the other Alert values as desired for this alert. Ensure that there is a valid .wav file selected for the alert 
by selecting the Test Sound button .

5. Select OK to close this window.
6. Select Global Settings >> Customize Control Bar and select a Control Bar number to which the Cancel 

Alert Sound button will be added.
7. Select and expand Global Settings in the Available Control Bar Commands section.
8. Select the option Clear Alert Sound Queue and select the Add button to add it to the Selected Control 

Bar Commands.
9. Select OK to close the Customize Control Bar Buttons Window.
10. If necessary, add the Control Bar that has been updated to the Main window by selecting Window >> 

Control Bars >> Control Bar #.

*Last modified Wednesday, 14th February, 2024.
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◦ Ask
◦ Ask Size

• Opening Multiple Time and Sales Windows for the Same Symbol
• Using Default Time and Sales Settings
• Keeping Same Time and Sales Window Visible across Chartbooks
• Time and Sales Window Not Visible
• Time and Sales Window Always on Top
• Time and Sales Window Not Updating
• Time and Sales Data During a Replay
• Comparisons of Time and Sales Data to Chart Bars, Bar Volume and to Numbers Bars
• Viewing Time and Sales Data as Studies on a Chart
• Accessing Time and Sales Data in Advanced Custom Studies
• Viewing Time and Sales on a Spreadsheet
• Solving Missing Time and Sales Records Issue

Introduction

[Link] - [Top]
The Time and Sales window lists in a table the Trades and Quotes received from the data feed. Trades refers to 
actual trades made for the symbol. Quotes refers to Bid and Ask data. Quotes can be optionally displayed based on 
the Show Bid and Ask Records setting. 

Time and Sales data is another name for a trade by trade history which includes the date and time of the trade and 
the volume of the trade. 

There are various filtering, record combining, highlighting, coloring, and column configuration options available.

Instructions

[Link] - [Top]
Follow these instructions to use the Time and Sales windows:

1. Select Global Settings >> Data/Trade Service Settings on the Sierra Chart menu. 
2. The Number of Stored Time and Sales Records setting is set to the number of Time and Sales records for 

each Symbol held in memory. For example, if you set Number of Stored Time and Sales Records to 
1000, then the Time and Sales window will be able to list up to 1000 rows initially, assuming 1000 records 
already exist, plus more as it fills up in real time. When you close and reopen the Time and Sales window 
or adjust its settings, 1000 rows will initially appear. Do not set the Number of Stored Time and Sales 
Records setting too high because it will slow down the Time and Sales window and maintaining a lot of 
records in memory will consume excessive memory.

3. Press OK. Time and Sales setting in Data/Trade Service Settings does not need to be modified again 
unless you want to change it. If you did make a change to this setting, select File >> Disconnect and then 
File >> Connect to Data Feed.

4. To open a Time and Sales window for a chart, select Chart >> Open Time and Sales Window on the 
Sierra Chart menu. Or, you can select File >> Open Time and Sales Window. 

5. If the Time and Sales window does not display when you try to open it, then select Chart >> Reset Child 
Windows. Open it again with Chart >> Open Time and Sales Window.

6. The Time and Sales window is associated with a specific chart. Each chart can have only one associated 
Time and Sales window. Once you open a Time and Sales window for a chart, and you select Chart >> 
Open Time and Sales again, you will not get another Time and Sales window. If you want another Time 
and Sales window you will have to switch to another chart or open another chart and then open a Time and 
Sales window for that chart.

7. The Time and Sales window displays the individual trades and individual Bid and Ask price changes. Bid 
and Ask price changes will not be displayed, unless the Show Bid and Ask Records option is enabled in 
the Time and Sales Settings window opened through the Settings menu. New lines are added as the data is 



received.
8. To modify any of the Time and Sales window settings, select the Settings menu item.

Clear

[Link] - [Top]
Selecting Clear on the menu of the Time and Sales Window will clear all the data that is in the Time and Sales 
Window and will start a new accumulation of data from that point.

Note that this is not a pulldown menu, but is a button that performs this action when selected.

Settings Menu

[Link] - [Top]
The Settings menu is a pulldown menu to access the Settings for the Time and Sales Window. And to Attach or 
Detach the Time and Sales window to or from the main Sierra Chart window, or to or from a detached chart 
window.

Time and Sales Settings

[Link] - [Top]
To access the Time and Sales settings, select Settings >> Settings Window on the menu of the Time and Sales 
window for the chart. This allows you to change various settings. 

Each of the settings is documented below.

To open the Time and Sales window, follow the Instructions on this page.

Columns

[Link] - [Top]
Enable or disable the columns you want to display in the Time and Sales window.

Show Bid and Ask Records

[Link] - [Top]
Enable this option to display Quote records whenever there are changes with bid and ask data. If you have enabled 
this option, then ensure the Store Bid and Ask Recordsoption is enabled in the Global Settings >> Data/Trade 
Service Settings window. 

Show Grid Lines

[Link] - [Top]
When this option is enabled, gridlines will be shown on the Time and Sales window

Show Title Bar

[Link] - [Top]
When this option is enabled, then the title bar on the Time and Sales window will be displayed. When this option is 
disabled, the Title Bar will be hidden. When it is hidden, it is not possible to easily move the Time and Sales 
window. It is only possible to resize it by dragging the edges of the window. 

If you notice any problems when disabling this option like the title bar does not get hidden under certain 
conditions, then do not disable this option because the problem is going to be caused by an operating system level 
problem that Sierra Chart has no control over.



Sierra Chart does not recommend disabling this option. There can be various issues with removing a title bar on a 
window.

Include Milliseconds and Microseconds in Time

[Link] - [Top]
When this option is enabled, the Time displayed in the Time column will show the time of the trade including the 
milliseconds or microseconds (when available).

Input Filtering >> Volume >= | Volume <=

[Link] - [Top]
These controls display and set the minimum and maximum volume of the individual trades that will be displayed 
in the Time and Sales window. This is for filtering out individual trades that do not fall within the specified volume 
range. Input Volume filtering applies to the individual trades before they are combined into a single record when 
Combine Records is set to any value other than Do Not Combine. 

For example: If you only want to see trade records that have an individual volume of 10 or greater, then type 10 in 
the Volume >= Input Filtering text box.

Filtering never applies to the most recent Time and Sales record. This is because that is in the process of being 
created when using a combining option. 

Input Filtering >> Price >= | Price <=

[Link] - [Top]
These controls display and set the minimum and maximum price of the individual trades that will be displayed in 
the Time and Sales window. This is for filtering out trades that do not fall within the specified price range.

Filtering never applies to the most recent Time and Sales record. This is because that is in the process of being 
created when using a combining option. 

Input Filtering >> Ask Size >= | Ask Size <=

[Link] - [Top]
These controls display and set the minimum and maximum Ask Size of the individual trades that will be displayed 
in the Time and Sales window. This is for filtering out Ask trades that do not fall within the specified size range. 
Input Ask Size filtering applies to the individual trades before they are combined into a single record when 
Combine Records is set to any value other than Do Not Combine.

Filtering never applies to the most recent Time and Sales record. This is because that is in the process of being 
created when using a combining option. 

Input Filtering >> Bid Size >= | Bid Size <=

[Link] - [Top]
These controls display and set the minimum and maximum Bid Size of the individual trades that will be displayed 
in the Time and Sales window. This is for filtering out Bid trades that do not fall within the specified size range. 
Input Bid Size filtering applies to the individual trades before they are combined into a single record when 
Combine Records is set to any value other than Do Not Combine.

Filtering never applies to the most recent Time and Sales record. This is because that is in the process of being 
created when using a combining option. 

Combined Filtering >> Volume >= | Volume <=

[Link] - [Top]



These controls display and set the minimum and maximum volume of the combined trades that will be displayed in 
the Time and Sales window. This is for filtering out trades that do not fall within the specified volume range. 
Combined Volume filtering applies to summed trades after they are combined into a single record when Combine 
Records is set to any value other than Do Not Combine.

Filtering never applies to the most recent Time and Sales record. This is because that is in the process of being 
created when using a combining option. 

Combined Filtering >> Trades >= | Trades <=

[Link] - [Top]
These controls display and set the minimum and maximum number of trades of the combined trades that will be 
displayed in the Time and Sales window. This is for filtering out trades that do not fall within the specified number 
of trades range. Combined Trades filtering applies to summed trades after they are combined into a single record 
when Combine Records is set to any value other than Do Not Combine.

Filtering never applies to the most recent Time and Sales record. This is because that is in the process of being 
created when using a combining option. 

List Font

[Link] - [Top]
These are the font settings for the lines and the header in the Time and Sales window. Press the Select button in the 
List Font frame to display and set the Font settings. Set the Font, Font Style, and Size as required. You should 
always see a sample of the font in the Sample frame. If not, then choose a different Font name. 

If you find that after closing the Time and Sales Settings window or after closing the Chartbook which contains 
the chart that the Time and Sales window is associated with, that the Font >> Size setting is not previously as you 
set, then choose a different Font name because the one you have selected may not be supported by the operating 
system or not properly supported.

Highlight >> ByField

[Link] - [Top]
Set this to either Price or Volume to enable highlighting of the trade lines within the Time and Sales window 
based upon Price or Volume. When this is set to None, then highlighting and Alerts are disabled and all of the 
other fields within the Highlight frame are not used

Highlight >> Condition

[Link] - [Top]
The operator used in the comparison of the Field to the Value. For example, if the Field is set to Price, the 
Condition is set to =, and the Value is 100, then when the Price equals 100, the trade line will be highlighted (if 
enabled) and an Alert Sound will be played (if enabled). Supported operators: =, >, >=, <, <=.

Highlight >> Value

[Link] - [Top]
The value to be compared to the Field.

Highlight >> Color Row

[Link] - [Top]
Enable this option to highlight the trade line in the Time and Sales window using the Highlight Color when the 
condition is met.



Highlight >> Color

[Link] - [Top]
The color to highlight the trade line when the condition is met.

Highlight >> Bid Trade Alert

[Link] - [Top]
Sets the particular Alert Number to trigger when the trade is at the Bid price or lower. If you want to have an alert 
sound play whenever your Highlight condition is met, then set this to one of the Alert # items in the list. 
Otherwise, select No Alert Sound. 

You will then need to configure that particular Alert Number in the Global Settings >> General Settings window. 

If you want the Alerts Log to open every time there is a Time and Sales alert, then enable the Show Alerts Log on 
Study Alert.

Highlight >> Ask Trade Alert

[Link] - [Top]
Sets the particular Alert Number to trigger when the trade is at the Ask price or higher. If you want to have an alert 
sound play whenever your Highlight condition is met, then set this to one of the Alert # items in the list. 
Otherwise, select No Alert Sound. 

You will then need to configure that particular Alert Number in the Global Settings >> General Settings window.

If you want the Alerts Log to open every time there is a Time and Sales alert, then enable the Show Alerts Log on 
Study Alert. 

Combine Records >> Do Not Combine

[Link] - [Top]
When this option is enabled, then the Time and Sales records are not combined together.

Combine Records >> Combine Records with Same Price and Type

[Link] - [Top]
When this option is enabled, then time and sales records that have an identical trade price, and an identical type 
with regard to Bid Trade or Ask Trade, are combined into a single record in the Time and Sales list window.

When this option is enabled, then be sure to use the Combined Filtering settings, if you want the filtering to be 
based upon the combined Time and Sales record. 

Combine Records >> Combine Records with Same Time and Price

[Link] - [Top]
When this option is enabled, then time and sales records that have an identical timestamp, compared down to the 
second, and an identical trade price, are combined into a single record in the Time and Sales list window. 

When this option is enabled, then be sure to use the Combined Filtering settings, if you want the filtering to be 
based upon the combined Time and Sales record. 

Combine Records >> Combine Records with Same Time and Type

[Link] - [Top]
When this option is enabled, then time and sales records that have an identical timestamp, compared down to the 
second, and an identical type with regard to Bid Trade or Ask Trade, are combined into a single record in the Time 
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and Sales list window. 

When this option is enabled, then be sure to use the Combined Filtering settings, if you want the filtering to be 
based upon the combined Time and Sales record. 

Combine Records >> Combine Records into Exchange Reported Original Summary Trade

[Link] - [Top]
When this option is enabled, then Time and Sales records which are part of a larger summary trade are combined 
into the original reported summary trade. 

This only works with CME Group, EUREX, and CFE symbols and only when using the Denali Exchange Data 
Feed. The summary trades are only going to be for the same single price. Not multiple prices.

When using Combine Records into Exchange Reported Original Summary Trade, then both the Input 
Filtering and the Combined Filtering settings apply. When multiple individual trades are combined into a 
summary trade, then the Combined Filtering settings apply. When there is no combining, then the standard Input 
Filtering settings apply. So both must be specified. 

The Input Filtering and the Combined Filtering settings need to be set identically when using Combine Records 
into Exchange Reported Original Summary Trade .

During a chart replay, using Combine Records into Exchange Reported Original Summary Trade is ignored. If 
you want to have records combined into the original summary trade in the Time and Sales window during a chart 
replay, you will instead need to enable the Combine Trades into Original Summary Trade option in Chart >> 
Chart Settings. However, during a replay the Num Trades field will always be 1 still. 

You can tell that individual trades have been combined into a summary trade when the Num Trades field for the 
Time and Sales row has a value greater or equal to 2. 

Attach/Detach Window

[Link] - [Top]
When this option is selected, the Time and Sales Window will be attached or detached from the chart with which 
it is associated.

Note that the action of Attaching the window does not dock the window into the chart, but rather becomes 
associated with the chart window so it is no longer a separate window independent window on the system desktop.

The main difference for when the window is attached versus detached is that when it is attached, the window will 
stay on top of the chart windows. Whereas, when it is detached, it becomes a window at the desktop level and will 
have its own icon in the operating system Taskbar and therefore will move to the back when another window is 
selected.

Color Configuration

[Link] - [Top]
The Colors for the background and text are controlled on the Graphics Settings windows. 

Refer to the Time and Sales items within Colors and Widths list.

The background color of the Time and Sales window where there are no records displayed is the same color as the 
Chart Backgroundcolor that Time and Sales window is associated with. 

The Chart Grid is also used for the Time and Sales grid color.
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Column Descriptions

[Link] - [Top]
Month/Day

[Link] - [Top]
This column displays the date of the Trade or Quote. The format is MM/DD.

Time

[Link] - [Top]
This column displays the time of the Trade or Quote in the format HH:MM:SS:microseconds.

The microsecond portion acts as a counter when trades occur within the same millisecond. The second trade to 
occur in the same millisecond will have a microsecond value of 001 and this value is incremented for additional 
trades within the same millisecond, up to a maximum of 999.

When replaying a chart and the historical Intraday data records of the chart data file are not 1 tick/trade per record, 
the timestamps of the 3 Trades listed will each have the same millisecond and there will be no microseconds 
component.

Price

[Link] - [Top]
This column displays the trade price in the case of a Bid Trade or Ask Trade record type. In the case of a Bid Ask 
record type, the trade Price is the price of the last trade received and does not indicate a new trade.

It is supported to limit the number of characters displayed to the specified number of rightmost characters. Refer to 
this Chart Setting: Limit Price Displayed to N Right Characters.

Volume

[Link] - [Top]
This column displays the quantity of shares or contracts of the trade in the case of a Bid Trade or Ask Trade 
record type. In the case of a Bid Ask record type, the Volume is the volume of the last trade received and does not 
indicate a new trade.

Num Trades

[Link] - [Top]
This indicates the number of trades per displayed Time and Sales record. This will be 1 unless you are using one of 
the Settings >> Combine Records options.

Type

[Link] - [Top]
The Time and Sales record type can be one of the following:

Bid Ask

[Link] - [Top]
This Time and Sales record type indicates that there has been a change with the Bid, Ask, Bid Size, or Ask Size 
received from the data feed or during a chart replay. 

These market data values are called Quote data. The Price and Volume fields for the record are for the last trade 
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received and they do not indicate a new trade.

This record type is not available during a chart replay. 

Bid Trade

[Link] - [Top]
This record type indicates a new trade that occurred at the Bid price or lower. Or was considered to be a Bid Trade 
based upon other logic. For details, refer to Numbers Bars Definitions.

Ask Trade

[Link] - [Top]
This record type indicates a new trade that occurred at the Ask price or higher. Or was considered to be a Ask 
Trade based upon other logic. For details, refer to Numbers Bars Definitions.

Additional Information

[Link] - [Top]
It is Sierra Chart which determines whether a trade is at the Bid or Ask with some exceptions. One exception is 
CME (Chicago Mercantile Exchange) data using the Sierra Chart Exchange Data Feed or when using Rithmic. 
In these cases, it is the exchange which indicates whether a trade is at the Bid or Ask. All trades need to happen at 
the Bid or Ask when trades are executed on an exchange. Therefore, the concept of a trade between the Bid or Ask 
or trade above or below the Bid or Ask prices is due to a lack of Bid and Ask updates.

Bid

[Link] - [Top]
This column displays the Bid price at the time of the trade or at the time of the Bid and Ask update.

Bid Size

[Link] - [Top]
This column displays the Bid Size at the time of the trade or at the time of the Bid and Ask update.

This is the quantity of shares or contracts at the best Bid price, waiting to be filled. This value is provided by the 
Data or Trading service Sierra Chart is connected to.

Ask

[Link] - [Top]
This column displays the Ask price at the time of the trade or at the time of the Bid and Ask update.

Ask Size

[Link] - [Top]
This column displays the Ask Size at the time of the trade or at the time of the Bid and Ask update.

This is the quantity of shares or contracts at the best Ask price, waiting to be filled. This value is provided by the 
Data or Trading service Sierra Chart is connected to.

Opening Multiple Time and Sales Windows for the Same Symbol

[Link] - [Top]
To open multiple Time and Sales windows for the same symbol, what you will need to do is open multiple charts 
for the same symbol. For each of those additional charts, select Chart >> Display Time and Sales to open a Time 
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and Sales window.

If you do not need the additional charts other than for the purpose of viewing Time and Sales windows for them, 
then simply Minimize them. This can be done by clicking on the standard Windows Minimize button at the top 
right of each chart window. Or select Window >> Hide Window.

If the charts are minimized or hidden, it is recommended that you reduce the Days to Load setting for them since 
you will not be using them other than for the purpose of Time and Sales. To do this select Chart >> Chart 
Settings. Reduce the Days to Load setting to 1.

Using Default Time and Sales Settings

[Link] - [Top]
Each chart has its own associated Time and Sales window. Therefore, to use default Time and Sales settings, 
requires that your charts are saved as part of a Chartbook by selecting File >> Save, if you have not already saved 
them previously. When the Chartbook is opened, the Time and Sales windows previously set will have the same 
settings as previously.

The Time and Sales window settings are contained within the chart that it is associated with. When a chart is active 
and you select File >> Open Time and Sales Window, then that particular Time and Sales window which has 
been opened is associated with the active chart and that always remains.

When you duplicate the chart, then the Time and Sales window for the duplicated chart will have the same settings 
as the Time and Sales window for the original chart.

Therefore, when you want to use the same Time and Sales settings as an existing Time and Sales window 
associated with an existing chart, go to that chart and select Chart >> Duplicate Chart or Chart >> Duplicate 
Chart to Chartbook on the menu. The new chart will use the same Time and Sales settings from the chart that 
you duplicated.

You can then open a Time and Sales window for that duplicated chart with File >> Open Time and Sales 
Window.

Keeping Same Time and Sales Window Visible across Chartbooks

[Link] - [Top]
A Time and Sales window is a child of a chart it was open for and is always associated with that chart.

When switching to a different Chartbook, the Time and Sales windows associated with charts in a previously 
visible Chartbook will be hidden.

To keep a Time and Sales window visible across all Chartbooks, go to the chart it is associated with and enable 
Window >> Window Always Visible. This will also keep the chart visible across Chartbooks.

Time and Sales Window Not Visible

[Link] - [Top]
If the Time and Sales window does not display when you try to open it, then select Chart >> Reset Child 
Windows. 

Open it again with Chart >> Open Time and Sales Window.

Time and Sales Window Always on Top

[Link] - [Top]
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A Time and Sales window is associated with a particular Chart or Trading DOM window. It will always be on top 
relative to that particular Chart/Trading DOM.

If it is not on top relative to that window, then go to that Chart or Trading DOM window and select Chart >> 
Open Time and Sales window. This Time and Sales window will always be on top relative to it.

When a Time and Sales window is detached through the Time and Sales window Settings >> Attach/Detach 
Window menu, then it is possible to enable Settings >> Always on Top. This command is only relevant for a 
detached Time and Sales window. Always on Top has no relevancy for an attached Time and Sales window and 
will always be an owned window of the main Sierra Chart window.

Time and Sales Window Not Updating

[Link] - [Top]
If a Time and Sales window is not updating, then follow these steps.

1. Go to the Time and Sales window, and press the Home key to cause it to scroll all the way to the top in 
case it was not previously which would prevent it from showing new records being added. 

2. On the Time and Sales window, select the Settings menu. Set all of the Filtering settings to 0.
3. Press OK.
4. If this does not resolve the problem, then close the Time and Sales window.
5. Go to the chart that you want a Time and Sales window for.
6. Make sure this chart is updating. If not, refer to help topic 3.
7. Open a Time and Sales window again by selecting File >> Open Time and Sales Window. If you do not 

see the Time and Sales window, then go to the chart and select Chart >> Reset Child Windows and try 
opening it again.

Time and Sales Data During a Replay

[Link] - [Top]
It is fully supported to replay time and sales data during a chart replay. Time and Sales data is nothing more than 
trade by trade data which is stored by Sierra Chart in the Intraday chart data file for the symbol when Sierra Chart 
is set to use a tick by tick data storage configuration.

The Trades listed in the Time and Sales window during real-time chart updating, represent the actual trades 
received in real-time from the connected data feed. The prices and volumes are accurate and complete, assuming 
the data feed is providing accurate and complete data.

During a replay, the Trades listed in the Time and Sales window are derived from the historical Intraday data.

If the historical Intraday data is not stored tick by tick (1 trade per data record), there will be 3 Trades listed in the 
Time and Sales window per historical data record. One for the data record High, Low, and Last. The volume for 
each of these records is one third of the total volume of the historical data record.

If the historical Intraday data is stored tick by tick, then there will be one Trade per data record listed in the Time 
and Sales window during the replay. The price and volume of the trade will be accurate and all Trades will be 
listed.

Follow the instructions on the Tick by Tick Data Configuration page to configure Sierra Chart for a tick by tick 
data configuration. Even with a tick by tick data configuration, the historical data may not all be tick by tick if the 
particular Data or Trading service you are using does not provide historical 1 tick data.

The Bid Size/Quantity and Ask Size/Quantity fields will always be 1 during a replay.

Comparisons of Time and Sales Data to Chart Bars, Bar Volume and to 
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Numbers Bars

[Link] - [Top]
When comparing trades listed in the Time and Sales window for a chart to the chart bar values, the volume of the 
chart bars and to the price level volume in Numbers Bars, then be aware that the following settings can and will 
cause differences with these types of comparisons:

• Chart >> Open Time and Sales Window >> Settings >> Combine Records
• Chart >> Open Time and Sales Window >> Settings >> Volume Filtering
• Chart >> Chart Settings >> Data Limiting >> Volume Filter

Viewing Time and Sales Data as Studies on a Chart

[Link] - [Top]
To view a graph of the Time and Sales data on a chart, select Analysis >> Studies on the menu. You can add any 
of the available Time and Sales studies available. They are as follows:

• Time and Sales AskSize
• Time and Sales Bid&Ask
• Time and Sales BidSize
• Time and Sales Price
• Time and Sales Time
• Time and Sales Volume

Accessing Time and Sales Data in Advanced Custom Studies

[Link] - [Top]
Time and Sales data is programmatically available through the Advanced Custom Study Interface and Language 
(ACSIL). For information on how to use this data in an Advanced Custom Study function, refer to the 
sc.GetTimeAndSales() function.

For long-term Time and Sales (trade by trade) data access, refer to Alternative Way for Obtaining Time and Sales 
Data.

It is also supported to access the individual trades within each chart bar by using the 
sc.ReadIntradayFileRecordForBarIndexAndSubIndex function.

Viewing Time and Sales on a Spreadsheet

[Link] - [Top]
The most reliable way to view long-term Time and Sales data is to use the underlying trade by trade (tick by tick) 
data in the Intraday chart data file. When Sierra Chart is set to store data tick by tick, the Intraday chart data files, 
store every single trade so there is long-term permanent history made of "Time and Sales" data. 

Follow the instructions below.

1. Select Global Settings >> Data/Trade Service Settings >> Common Settings. Set the Intraday Data 
Storage Time Unit to 1 Tick. For complete instructions, refer to Tick by Tick Data Configuration. 

2. Press OK. 
3. Open an Intraday chart for the symbol that you want Time and Sales data for, through File >> Find 

Symbol.
4. If you changed the Intraday Data Storage Time Unit setting at Step 1 above, then select Edit >> Delete 

All Data and Download to re-download the data in the Intraday chart to get the 1 tick data. This only 
needs to be done once per symbol.

5. Select Chart >> Chart Settings on the menu. 
6. Set Days To Load to 1 or 2 days. Or alternatively set the Use Date Range >> To and Use Date Range >> 

From controls to specify the beginning and ending dates of the time range that you want to view Time and 
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Sales data for. The date format is: YYYY-MM-DD.
7. Set the Intraday Bar Period >> Bar Period Type to Number of Trades Per Bar and set the value in the 

box below this setting to 1. 
8. If you want to display only trades above a certain volume, then select the Data Limiting tab. Set the 

Volume Filter as you require. And enable Filter Trade Completely. 
9. Press OK.
10. Select Analysis >> Studies on the menu.
11. Add the Spreadsheet Study study to the chart.
12. Press the Settings button. Set a unique name for the Spreadsheet Name.
13. Press OK.
14. Press OK.
15. A Spreadsheet window will open. If you do not see this window, you can find it listed as the specified 

Spreadsheet Name on the CW menu.
16. For more information about the Spreadsheet Study, refer to the Spreadsheet Study documentation.
17. You will now have each trade on a separate line of the Spreadsheet. The chart bars also will display 1 trade 

per bar.
18. If you want to have the Bid Volume and Ask Volume for each trade displayed on the Spreadsheet, then add 

the Bid Volume and Ask Volume studies to the chart. 

These will be displayed on the Spreadsheet beginning at column AA by default if 16 formula columns are 
being used, which is the default.

19. To see the actual Bid price and Ask price at each trade, then add the Bid and Ask Prices study to the chart. 

This data will be displayed on the Spreadsheet beginning at column AA by default if 16 formula columns 
are being used, which is the default. 

There is not a way to access the Bid and Ask Sizes on the spreadsheet. 
20. To see more rows, increase the Number of Rows Input with the Spreadsheet Study. Refer to Adding/

Modifying Studies.
21. The data on a Spreadsheet can be saved as a text file by selecting File >> Save As. In the File Type list box 

on the Save File window, select Text Files. Enter a file name and press the Save button.
22. As an alternative to using a Spreadsheet, you can export the data within the chart to a text file. For 

instructions, refer to Export Bar and Study Data to Text File. 

Solving Missing Time and Sales Records Issue

[Link] - [Top]
There can be different reasons, why there are missing Time and Sales records in the Time and Sales window. One 
reason is that the trade data was not received from the external data feed.

A much less common reason is an internal technical issue where when there is a slow rate of updating with the 
Time and Sales window, and there are quote and trade updates received from the data feed or during a chart replay, 
for a symbol which exceed the time and sales buffer size, in between the Time and Sales window updates.

To solve this second issue, select Global Settings >> Data/Trade Service Settings >> Common Settings.

Increase the Number of Stored Time and Sales Records setting. Normally there is not a need for this to be more 
than 5000. You really should never need more than 10,000. 

*Last modified Saturday, 02nd November, 2024.
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Detaching a Chart

[Link] - [Top]
It is supported to detach a chart or Spreadsheet window from the main Sierra Chart window. 

To detach a chart or Spreadsheet window, select Chart >> Detach/Attach Window or Window >> Detach/
Attach Window on the menu.

 
Detach Chart

Attaching a Chart

[Link] - [Top]
To re-attach a detached chart, select Chart >> Detach/Attach Window or Window >> Detach/Attach Window 
on the detached chart's menu.

 
Detached Chart

Notes

[Link] - [Top]
When using Windows XP, there is a limitation for the number of detached charts you can have. If you exceed this 
limit, this will result in corrupted graphics within Sierra Chart and other windows. You will also notice exceptions 
and possible system instability.

Therefore, when using detached charts, it is recommended to run Windows 7 or higher.

Setting Detached Chart to Always Be Visible

[Link] - [Top]
An attached or detached chart can be set to be always visible even when it is not part of the visible Chartbook, so 
long as the Chartbook it is part of is still open. 

To make a chart window always visible even when the Chartbook it is part of is currently not visible, go to the 
chart and select Window >> Chart Window Always Visible.
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Minimizing and Restoring All Detached Charts

[Link] - [Top]
To minimize all Detached Charts that are in a Maximized or Normal window state, select Window >> Minimize 
Detached Windows on the menu. 

A Keyboard Shortcut can be added for this command and a Control Bar Button can be added for this command as 
well.

To restore all Detached Charts that are in a Minimized window state, select Window >> Restore Detached 
Windows on the menu. 

A Keyboard Shortcut can be added for this command and a Control Bar Button can be added for this command as 
well.

Internal Ordering of Detached Charts

[Link] - [Top]
The internal list within Sierra Chart that holds the detached/floating chart windows is based upon the order in 
which these windows have originally been opened. It is possible to reorder the list. 

One reason that you may want to reorder detached chart windows is because when they are opened from a 
chartbook, they are opened in the order in which they exist in the internal list. The opening order is essential so 
they are layered in the proper order that you wish them to be in and so that a maximized chart window remains 
maximized.

To change the order of the charts, select Window >> Windows and Chartbooks on the menu. Select a chart 
window in the Windows list. Press the Move Up or Move Down buttons to move the chart up or down in the 
internal list.

Setting Detached Chart to Be Always on Top

[Link] - [Top]
A detached Chart or Spreadsheet window can be set to be displayed always on top of other windows on the system. 
Follow the instructions below to do this.

1. If the Chart or Spreadsheet window is not already detached, then go to the main menu and select Window 
>> Detach/Attach Window. It is not possible to make a window which is a child of the main Sierra Chart 
window to be always on top. It must be detached.

2. Go to the detached Chart or Spreadsheet window and on its menu select Window >> Always on Top and 
make sure this is checked.

3. To remove the always on top attribute of a detached Chart or Spreadsheet window, remove the checkmark 
from Window >> Always on Top. 

Alternatives to Detaching Charts

[Link] - [Top]
This section explains alternatives to detaching charts. 

1. If you want to have multiple Chartbooks visible at the same time, then run additional instances of Sierra 
Chart with File >> New Instance. 

For complete documentation, refer to Using DTC Server for Data and Trading in Another Sierra Chart 
Instance. 

2. Adjust the position and size of the main Sierra Chart window to span multiple monitors. You will first need 
to put the window into a resizable state by left clicking the icon at the top left of the main window and 
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selecting Restore. Move and resize the main window as required.

Detaching Chartbooks

[Link] - [Top]
A Chartbook cannot be detached from the main Sierra Chart window.

However, there is an alternative.

1. For each Chartbook that you want to have visible at the same time, run additional instances of Sierra Chart 
with File >> New Instance. 

For complete documentation, refer to Using DTC Server for Data and Trading in Another Sierra Chart 
Instance. 

2. Open the particular Chartbook you want to be visible in that instance through File >> Open Chartbook or 
you can also create a new Chartbook as well.

3. Understand that each instance of Sierra Chart is fully independent from other instances. They use their own 
set of global settings and changes to a particular Chartbook in one instance of Sierra Chart will not change a 
Chartbook of the same name in another instance of Sierra Chart. 

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
The Sierra Chart Message Log which is opened by selecting Window >> Message Log on the menu, lists non-
trading messages related to and from the Data and Trading service you are using, and messages from Sierra Chart.

When a message is added to a Message Log window, the window will not get the focus. This is so you will not be 
interrupted with your work in another program or Sierra Chart. However, it may partially cover the window you 
are working in. Just press the Close button on the Message Log window to close it if it is in your way. Or move it 
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by dragging the title bar of the window.

If the Message Log often opens automatically, then this could be because it is reporting an error message of 
significance. You need to look at the error message and do what is necessary to prevent this error message from 
occurring. You may need to contact Sierra Chart Support for interpretation of some of the Message Log messages.

The usual reason you will see the Message Log open automatically is upon an error connecting to a Data or 
Trading service.

Controls

[Link] - [Top]
Close Log

Closes the Message Log window.

Copy Selection

Copies the selected Message Log lines to the system clipboard.

Clear Log

This button will clear the contents of the Message Log permanently.

Copy Log

This command copies the entire Message Log contents to the system clipboard. This is useful for providing a copy 
of the log to Sierra Chart support if there is a problem.

Send For Analysis

This command will send the entire Message Log to the Sierra Chart server for analysis by support, if support 
requested this. Otherwise, the log will not be reviewed.

Font Type and Size

[Link] - [Top]
To change the Font Type and Size of the text in the Message Log:

1. Select Global Settings >> Graphics Settings - Global from the menu.
2. Go to the Fonts tabs.
3. Select the Text Windows Font.
4. Click Select to open the font's settings.
5. Change the Font, Size and other properties as needed.
6. Press OK.
7. Press OK.

Color Settings

[Link] - [Top]
The foreground (text) color and the background color for the Message Log can be changed. 

1. Select Global Settings >> Graphics Settings.
2. On the Colors and Widths tab, the following two colors can be changed:

◦ General Text Window Background Color 



◦ General Text Window Foreground Color 
3. The change the colors press the Color button.
4. Press OK. The changes will immediately go into effect.
5. For further information, refer to Graphics Settings.

Clearing the Message Log

[Link] - [Top]
Due to the large amount of lines of information the Message Log it may be helpful to clear the Message Log before 
performing some analysis in order to remove unnecessary information. Sierra Chart support may ask you to do this 
before providing the Message Log after a particular action.

Follow the below procedure to clear the Message Log.

1. If the Message Log window is not already visible, select Window >> Message Log.
2. If the Message Log window does not appear after selecting the Window >> Message Log command, then 

select Window >> Reset Windows. After this select Window >> Message Log again.
3. Select the Edit >> Clear Log command or press the Clear Log button (if available) on the Message Log to 

clear the Message Log. Press Yes when prompted.

Automatically Saving Message Log to File

[Link] - [Top]
The Window >> Message Log can automatically be saved to a file as lines are added to that log. 

To enable this, select Global Settings >> General Settings >> Log. Enable the Save Message Log to File option.

If you have enabled this option, it becomes effective at that time. Existing messages will not be saved to a file. 
Only new ones added.

The Message Log files are stored in the Logs subfolder in the Sierra Chart installation folder. A new log file is 
automatically created every 24 hours. 

The file name format is Message Log [YYYY-MM-DD] [HHMMSS].log. The date and time indicate the time that 
the file is created. So the most recent Message Log file will have the most recent Date-Time.

Searching for Specific Text

[Link] - [Top]
To search for specific text in the Message Log you need to first copy the text into a text editor. 

Copy the log to the clipboard by opening the log with Window >> Message Log and then on the log window 
select Edit >> Copy Log. 

Paste the contents of the clipboard in a text editor. 

And then use the text search function to search for the text that you want. 

Messages That Cause the Message Log to Automatically Open

[Link] - [Top]
Messages added to the Window >> Message Log that have an asterisk (*) at the end of them cause the Message 
Log to open automatically if it is not already open. These messages are of significance. 

Sometimes these messages will require your attention. 

If the Message Log is already open when new message is added to the log, whether it has an asterisk or not, it will 
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not cause the Message Log to get the focus or be activated. 

To prevent the Message Log from automatically opening a for messages that have an asterisk at the end of them, 
then enable the Never Automatically Open Message Log or Trade Service Log option. 

Preventing Message Log from Automatically Opening

[Link] - [Top]
Follow the instructions below to prevent the Window >> Message Log from automatically opening. 

1. Set the Global Settings >> General Settings >> Log >> Never Automatically Open Message Log or 
Trade Service Log option to Yes.

2. Detach the Message Log from the main Sierra Chart window by selecting Edit >> Attach/Detach Log on 
the Message Log menu. When the Message Log is detached and you leave it open and it is on the main 
system taskbar, when a message is added to the log which would cause it to automatically open, it will no 
longer be shown in a no active state. 

The messages will simply be added to the log and no change in its visibility state will be occurring.
3. If the Message Log is appearing because there are errors connecting to the external Data or Trading service 

then select File >> Disconnect to prevent further connection attempts.

Disabling Message Log List View

[Link] - [Top]
The visible list view in the Message Log can be disabled. So it does not display any messages. This will improve 
performance if there are a lot of messages being added.

To disable the Message Log list, enable Window >> Disable Visible Message Logging. 

If the Message Log data is set to be automatically saved to a file, Automatically Saving Message Log to File, this 
file saving will still continue even if the Message Log visible list view is disabled. 

Determining Installation Folder for Sierra Chart

[Link] - [Top]
Follow the below steps to determine the installation folder for Sierra Chart.

1. Select Window >> Message Log to open the Message Log if it is not already open. If it is still not visible 
then select Window >> Reset Windows and open it again if it is still not visible.

2. Scroll to the very top of the Message Log and look for the line that says "Program Path:" (see image 
below). If that line is not visible, then select Edit >> Clear Log on the Message Log menu and look for it 
again.

3. The folder path shown is the installation folder for Sierra Chart.
4. You can navigate to that folder through your operating system file manager. That folder will contain other 

subfolders that Sierra Chart uses.

*Last modified Monday, 12th February, 2024.

Service Terms and Refund Policy 
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Introduction

[Link] - [Top]
The Sierra Chart Alerts Manager is opened by selecting Window >> Alerts Manager on the menu.

It contains 3 different tabs. Each of them are documented below.

Alerts Log

[Link] - [Top]
To open the Alerts Log, select Window >> Alerts Manager >> Alerts Log.

The Alerts Log tab lists Simple Alert and Spreadsheet System/Alert messages which contain detailed information 
given when an Alert Condition Formula has become TRUE.

Other events, like trading events and automated trading signals which trigger an alert are also added to the Alerts 
Log.

When the last line is selected in the Alerts Log, and a new Alert Message is added, the log will automatically be 
scrolled to the newly added line to the Alerts Log. Therefore, it is recommended to keep the last line selected so 
that the new Alert Message lines will be visible when they are added.
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To prevent the Alerts Log from opening automatically when a study or chart alert event occurs, then uncheck 
Global Settings >> General Settings >> Alerts >> Show Alerts Log On Study Alert. 

Refer to the Alerts Manager Controls section for the available commands to use with the Alerts Log. 

Symbol Alerts

[Link] - [Top]
To open the Symbol Alerts tab, select Window >> Alerts Manager >> Symbol Alerts.

A Symbol Alert is an alert condition set on a particular Symbol and uses the Current Quote data for the symbol to 
trigger the alert.

The Symbol Alerts tab lists all of the configured Symbol Alerts.

Sierra Chart must be connected to the configured data feed to access streaming quote and trade data for the Symbol 
with the configured Symbol Alert which is necessary to evaluate this alert. When Sierra Chart is not running or it is 
disconnected from the data feed, Symbol Alerts will not be evaluated. 

Add Symbol Alert

[Link] - [Top]
A Symbol Alert is an alert condition set on a particular Symbol and uses the Current Quote data for the symbol to 
trigger the alert. Therefore, it only works when connected to the data feed (File >> Connect to Data Feed).

Due to the reliance on the Current Quote data, Symbol Alerts will not function properly during a replay.

To add a new Symbol Alert, follow the instructions below:

1. Select Chart >> Add Symbol Alert.
2. Or, right click on a chart at the price level that you want to set the alert at and select Add Symbol Alert. To 

add this command to the Chart Shortcut Menu if it is not already listed, refer to Customize Chart Shortcut 
Menu. 

The Value field in the Add Symbol Alert window will be set to the price level you right-clicked at on the 
chart.

3. Or, select Alerts >> Add Symbol Alert on the Quote Board or Study Summary windows.
4. Or, open the Alerts Manager window by selecting Window >> Alert Manager and select the Symbol 

Alert tab. Select the Alerts >> Add Symbol Alert menu command. Alternatively, right click on any cell 
and select New Alert.

5. Once the Add Symbol Alert settings window is open, set all of the settings as required. Most especially the 
Symbol if it is not already set. Press the Find button to look up the symbol.

6. Press the Add button to add the Symbol Alert or press the Cancel button to not add it.
In order to modify or remove a Symbol Alert, select Window >> Alert Manager and select the Symbol Alerts 
tab. Right click on the alert to modify or remove and select Edit or Delete. 

Alternatively, select the alert by left clicking on it and then select Edit >> Edit Alert, Edit >> Delete Alert, or 
Edit >> Delete All Alerts from the Alert Manager window. It is also possible to edit the alert by double left 
clicking on it in the Alerts Manager window.

To mute alert sounds including Symbol Alerts, enable Global Settings >> Mute All Alert Sounds. Or Alerts >> 
Mute all Alert Sounds on the Quote Board menu. Remove the check mark from this menu command to reenable 
alert sounds. 

Symbol Alert Inputs
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[Link] - [Top]
• Symbol: Enter the symbol for which the alert is to be created.
• Find: Selecting this button brings up the Find Symbol window. A symbol from the list can be selected and 

used for the alert.
• Field: Select one of the following options as the item to be tested for the alert.

◦ Open: The Open value of the Current Quote Data for the symbol.
◦ High: The High value of the Current Quote Data for the symbol.
◦ Low: The Low value of the Current Quote Data for the symbol.
◦ Last: The Last value of the Current Quote Data for the symbol.
◦ Volume: The Volume of the Current Quote Data for the symbol.
◦ # Trades: The Number of Trades of the Current Quote Data for the symbol.
◦ OHLC Avg: The Average of the Open, High, Low, and Close (Last) of the Current Quote Data for 

the symbol.
◦ HLC Avg: The Average of the High, Low, and Close (Last) of the Current Quote Data for the 

symbol.
◦ HL Avg: The Average of the High and Low of the Current Quote Data for the symbol.

• Comparison: Select one of the following options as the comparison operator for the alert.
◦ Crossing: The alert checks if the selected Field item is crossing the amount set in the Value Input, 

either from above or from below.
◦ Above: The alert checks if the selected Field is above (greater than) the amount set in the Value 

Input.
◦ Below: The alert checks if the selected Field is below (less than) the amount set in the Value Input.
◦ Equal To: The alert checks if the selected Field is equal to the amount set in the Value Input.
◦ Crossing or Equal To: The alert checks if the selected Field is crossing the amount set in the 

Value Input, either from above or from below; or if the selected Field is equal to the amount set in 
the Value Input.

◦ Above or Equal To: The alert checks if the selected Field is above (greater than) or equal to the 
amount set in the Value Input.

◦ Below or Equal To: The alert checks if the selected Field is below (less than) or equal to the 
amount set in the Value Input.

• Value: Enter the value for the alert to check against. If the Add Symbol Alert page was accessed through 
the right click menu, then this value will be filled in with the value at the level where the mouse was clicked 
on the chart.

• Monitoring Option: Select one of the two options for this section.
◦ One Time: The alert will only trigger once. After it is triggered the alert becomes disabled.
◦ Continuous: The alert will continually monitor the data and change between True and False 

depending on the selected options. 

Note that like all other Alerts, it is necessary for this alert to become False before it can trigger a 
new True state. For example, if the alert is set to check if the Last is Above a value of 2700.00, then 
when the Last goes over 2700.00 the alert becomes True. As long as the Last stays above 2700.00, 
the alert stays True and does not continually trigger a new True state with each update. 

• Triggered Value: When a Symbol Alert is setup and has a Monitoring Option of One Time, this field 
displays the value at which the alert went True. Otherwise, this field is blank.

• Triggered At: When a Symbol Alert is setup and has a Monitoring Option of One Time, this field 
displays the time at which the alert went True. Otherwise, this field is blank.

• Comment: Text entered into this field is displayed in the Comment column of the Symbol Alerts tab of the 
Alert Manager window.

• Show Alert Log When Triggered: If this option is enabled, then when the Symbol Alert is triggered as 
True, then the Alert Manager window will be displayed.

• Show Alert Popup When Triggered: If this option is enabled, then when the Symbol Alert is triggered as 
True, a popup window is displayed with information on the alert.

• Alert Num: This defines the Alert Number to be used when the Symbol Alert is triggered as True. For 
more information, refer to Alert Settings.

• Comparison Precision: This is the precision that is used when making the comparison between the 
selected Field and the entered Value. Any data that is less than this Comparison Precision is ignored 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index899f.html?page=doc/GeneralSettings.html#Tab_Alerts


during the comparison.
• Enable/Change: This button either Enables the alert or invokes any Changes that have been made to the 

alert. The particular wording displayed depends on the state of the alert at the time that the Enable/Edit/
Add Alert Symbol window is opened. If the alert has not been created previously, or if the alert is in a 
Disabled state by having already triggered in a One Time condition, then the button will state Enable. 
Otherwise, the button will state Change.

• Cancel: This button will cancel all changes made to the Enable/Edit/Add Alert Symbol window.
Viewing, Editing, Deleting or Disabling Symbol Alert

[Link] - [Top]
All of the existing added Symbol Alerts, can be edited, deleted or disabled by following the instructions below. 

1. Select Window >> Alert Manager >> Symbol Alerts.
2. Right-click over the particular Symbol Alert you want to edit, delete or disable.
3. The menu will display. Select one of the following: Edit, Delete, Disable. 

Time Alerts

[Link] - [Top]
To open the Time Alerts tab, select Window >> Alerts Manager if it is not already visible. Select the Time 
Alerts tab.

The Time Alerts tab lists all of the configured Time Alerts. To add a Time Alert, go to the Time Alerts tab. Press 
the Add Time Alert button. Set all of the fields as you require. Press the Add button when done. You should now 
see it listed on the Time Alerts tab.

When right clicking with your Pointer on an existing Time Alert in the Time Alerts list, you are able to Edit, 
Delete, Disable, the Time Alert.

The Alert Time and Alert Date need to be relative to the global Time Zone setting in Sierra Chart. 

On the Add Time Alert window, when you have enabled Show Alert Pop up when Triggered, there will be a 
pop-up window displayed when the particular time event has been triggered. If this pop-up window is not visible 
when you expect to see it, then select Window >> Reset Windows. It will be visible next time. 

Alert Manager Controls

[Link] - [Top]
The following lists descriptions of the various menu commands available on the Alerts Manager.

File >> Save Log to File

[Link] - [Top]
When this command is selected, the current contents of the Alerts Log will be saved to a file. Enter or choose a file 
name and press the Save button.

File >> Always on Top

[Link] - [Top]
When this option is enabled, the Alerts Manager window remains on top of other windows.

File >> Close

[Link] - [Top]
Closes the Alerts Manager window.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index219e.html?page=doc/TimeZone.html


Edit >> Clear Log

[Link] - [Top]
This button will clear the contents of the Alerts Log permanently. You will be prompted to confirm.

Go To Chart

[Link] - [Top]
This command only applies to the Alerts Log tab.

If an alert message is selected in the Alerts Log, the Go to Chart command will open the chart that has given this 
alert message. If the chart has been changed to a different symbol, the chart will be changed back to the symbol 
that triggered the alert.

When you select the Go to Chart command when the Alerts Log tab is selected in the Alerts Manager, the chart 
the alert originated from will be scrolled to the Date-Time the Alert Condition became TRUE at. 

The chart will be scrolled so that the last bar is at that particular Date-Time. To go to the end of the chart, press the 
End key on your keyboard, use the scrollbar to go back to the end of the chart, or select Chart >> Goto End of 
Chart.

When Edit >> Close Window when Goto Chart is enabled, then the Alerts Manager window will be closed when 
selecting the Go to Chart command.

Edit >> Copy Selection 

[Link] - [Top]
This command copies the selected alert message lines on the Alerts Log tab to the system clipboard. After this you 
can paste the contents into another program.

Edit >> Copy Symbols

[Link] - [Top]
This menu command only applies to the Alerts Log tab. This command will create a list of the symbols from each 
of the alert message lines that are selected and put them on the system clipboard. Each symbol will be on its own 
line.

Settings >> Customize Columns

[Link] - [Top]
This menu command applies to the Symbol Alerts and Time Alerts tabs only.

Select this command to open the Customize Symbol/Time Alerts Tab Columns window to Add, Remove, Move 
Up, Move Down columns for these tabs.

Settings >> Auto Set Alert Text Column Width

[Link] - [Top]
This menu command applies to the Alerts Log tab only. When it is enabled, then the Alert Text column width is 
automatically set based upon the maximum size of the text among all of the rows in the Alert Text column.

Font Type and Size

[Link] - [Top]
To change the Font Type and Size of the text in the Alerts Manager, select Global Settings >> Graphics Settings 



>> Other >> Text Windows Font>> Select from the menu. 

The Font window will open. Choose the Font, Font Style, and Size and press OK.

Troubleshooting Symbol Alerts

[Link] - [Top]
Follow the instructions below to troubleshoot a problem where Symbol Alerts are not triggering or not giving a 
sound.

1. Review the Settings of each Symbol Alert that is not working and make sure they are correct. To do this, 
select Window >> Alerts Manager >> Symbol Alert. Select a symbol alert line. Right-click on that line 
and select edit. Make sure the Comparison Precision setting is correct. 

2. Make sure that Sierra Chart is connected to the data feed with File >> Connect to Data Feed. 
3. Make sure there is data available from the data feed for a particular Symbol Alert by monitoring the quote 

data for it through the Quote Board.
4. If you are not receiving a sound for the Symbol Alert, then refer to Troubleshooting Alert Sounds. 

Disabling Alert Sounds

[Link] - [Top]
Alert sounds that you hear can come from the Alert Condition Formulas defined on the main price graphs and are 
set through Chart >> Chart Settings >> Alerts, from Studies, Chart Drawings from drawing Tools, from Trading 
events, or data feed connection and disconnections.

Below is the Alerts Log showing Alert Messages. To open the Alerts Log, select Window >> Alerts Manager >> 
Log.

Globally Mute Alert Sounds

[Link] - [Top]
To globally mute (prevent from playing) all alert sounds, check the menu option Global Settings >> Mute All 
Alert Sounds. Uncheck this menu option to un-mute the sounds.

Disabling Alert Sounds from Studies

[Link] - [Top]
To disable alert sounds from studies, select Window >> Alerts Manager >> Alerts Log.

The Source column will indicate the particular source Chart and study the Alert Message is from. The Chart 
Number (#) is also given. After the | character, the name of the Study is given.

Once you know the particular Chart and Study the alert is from, then go to the chart where the Alert Message 
originated from.

Select Analysis >> Studies on the menu. Open the Study Settings window for the specific study, that is given in 
the Alerts Log Source column, that the Alert Message originated from.

Select the Alerts tab. Set the Alert Sound to No Alert or uncheck the Enabled option.

Press the OK button to close the Study Settings window. 

Disabling Alert Sounds for Main Price Graph

[Link] - [Top]
To disable alert sounds that are set through Chart >> Chart Settings >> Alerts for a chart, select Window >> 
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Alerts Manager >> Alerts Log .

The Source column will indicate the particular source chart the alert is from. The Chart Number (#) is also given.

Go to the chart where the alert originated from. Select Chart >> Chart Settings >> Alerts. Set the Alert Sound 
setting to No Alert or you can remove the Alert Condition formula.

Disabling Alert Sounds for Chart Drawings

[Link] - [Top]
Alert Sounds can also originate from Chart Drawing Alerts that you have set up on Chart Drawings. A Chart 
Drawing is a drawing drawn by one of the drawing Tools from the Tools menu, like a Line .

Here is an example chart drawing alert message in the Window >> Alerts Manager >> Alerts Log: Chart 
Drawing Alert: 6EZ14 1 Min #2, Horizontal Line, Low (1.3300) Below line #80 (1.3320).

To find this chart drawing, select Tools >> Manage Chart Drawings Window. Find the Chart Drawing in the list. 
This Chart Drawing is #80. The list of Chart Drawings also has the drawing numbers to be able to find the 
corresponding drawing easily. Once you find the drawing in the list, press the Alert button. Uncheck the Enable 
Alert for Chart Drawing option to disable the alert.

Disabling Alert Sounds for Trading Events

[Link] - [Top]
To disable alert sounds for Trading events, select Trade >> General Trade Settings and set the Alert settings to 
No Alert.

Disabling Alert Sounds for Data Feed Connection Events

[Link] - [Top]
To disable alert sounds for Trading events, select Global Settings >> General Settings >> Alerts. 

Set Server Connected Alert and Server Connection Lost Alert to No Alert Sound. Press OK. 

Clearing Current Alert Sound Queue

[Link] - [Top]
There can be many alert sounds that have been triggered in Sierra Chart from one or more studies, which have been 
placed in the queue waiting to be played. In this case, you will be hearing sound after sound until the queue 
becomes empty.

To clear the alert sound queue, select Global Settings >> Clear Alert Sound Queue on the menu.

*Last modified Wednesday, 05th July, 2023.
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Status Bar
• Introduction
• Description

Introduction

[Link] - [Top]
The Status Bar displays Data and Trading server connection status and can be optionally located on any of the 
Control Bars.

A Control Bar can be set to be displayed on a floating Chart or Spreadsheet window or the Sierra Chart main 
application window.

The Status Bar can be added through Global Settings >> Customize Control Bars >> Control Bar # >> 
Available Control Bar Commands >> Special Items.

The colors are controlled through the Graphics Settings. 

Description

[Link] - [Top]
The connection status on the Status Bar displays multiple information.

The background color of the Status Bar, indicates the connection status. By default, red indicates no connection to 
the primary Data/Trading service, yellow indicates the process of connecting, and green indicates current 
connection. 

Many of the supported Data Feeds used by Sierra Chart use connections in the background. When those 
connections are active or have been lost, this does not change the Status Bar color. The connection status in this 
case can only be viewed through the Window >> Message Log. There are messages added to the log indicating a 
connection to a data feed, lost connections and successful connections. 

DF: When connected to the data feed, the number after this text is the sequence number of the latest message 
received from the data feed. If there is a comma after the first number followed by another number, then this is the 
number of messages lost.

ST: (first number) The first number after this text is the number of symbols being tracked by Sierra Chart. For 
information about how to reduce the number of symbols being tracked, refer to Reducing Number of Symbols 
Being Tracked by Sierra Chart.

In the case of when using sub instances started with File >> New Instance, the ST: number also includes symbols 
tracked by sub instances as well. 

ST: (, second number) Depending upon the particular Data or Trading service being used, there may be a second 
number displayed after a comma character after ST:. This indicates the number of symbols that are placed into a 
fast lookup map for higher performance market data processing. This is for when Sierra Chart is used in market 
data processing applications where Sierra Chart is tracking a large number of symbols. 

DL: This is the number of historical data downloads which are outstanding. This includes both historical Daily and 
historical Intraday chart downloads. 

When you are looking at the number of symbols being tracked when using either of the Real-Time Exchange Data 
Feeds Available from Sierra Chart, you need to be aware that symbols that do not come from these data feeds are 
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included in the ST: count. For example, cash Forex symbols are included in this count but do not go towards the 
symbol limit for the Sierra Chart Data Feeds.

Disabling Detect Rollover of Current Futures Contract Symbols Based on Real Time Volume will also reduce the 
number of symbols being tracked.

BR: For some of the supported Data and Trading services, this indicates the bytes received in bytes (B), kilobytes 
(K), megabytes (M), or gigabytes(G) from the data feed on the current connection. This gives you an indication of 
the amount of data received. This value does not include historical price data which has been downloaded.

When Sierra Chart begins to track a symbol, it will continue to do so until you disconnect from the data feed by 
selecting File >> Disconnect on the menu, even if you close the chart or Quote Board or Quote Spreadsheet which 
contains the symbol. 

For further information, refer to Reducing Number of Symbols Being Tracked by Sierra Chart.

The font size of the text in the Status Bar can be adjusted with Global Settings >> Graphics Settings >> Fonts 
>> Text Windows.

The overall size of the Status Bar is controlled with the Status Bar Width In Characters setting.

*Last modified Monday, 03rd April, 2023.
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◦ Candlestick Price Volume Bars Hollow
• ACSIL Color Control of Price Bar Graph Draw Types

Introduction

[Link] - [Top]
This page documents the color and width settings on the Subgraphs tab of the Study Settings window that apply to 
the various Graph Draw Types for price bars. The Graph Draw Type is set on the Subgraphs tab of the Study 
Settings window for a study.

For studies that have a Graph Draw Type set to a price bar type (OHLC Bar, Candlestick, ...), there are two ways 
to set colors and widths of the chart bars. They are listed below.

1. The colors and widths can be set through the individual Subgraph settings of the Study Settings window 
for the study. Descriptions for each of the settings is documented on this page.

2. If Use Chart Graphics Settings for Subgraph Colors is enabled on the Subgraphs tab of the Study 
Settings window, then the Subgraph color and width settings on the Subgraphs tab of the Study Settings 
window do not apply and the color and width settings are instead set through Chart >> Graphics Settings 
or Global Settings >> Graphics Settings. For more information refer to Graphics Settings.

If you have enabled Global Settings >> Graphics Settings >> Color Entire OHLC Bar the High/Low Color, 
then the Open and Close colors for OHLC bars documented on this page will not apply.

If you have enabled Global Settings >> Graphics Settings >> Other >> Color Candlestick High-Low Using 
the Outline Colors, then the High to Low coloring documented on this page will not apply. The Candlestick 
outline colors will be used instead.

In the case where Display As Main Price Graph is enabled on a study that is not considered a Custom Chart type 
of study and it has a Graph Draw Type set to a price bar type (OHLC Bar, Candlestick), then the study's 
Subgraph color settings do not apply and the price bar color settings are instead set through Chart >> Graphics 
Settings or Global Settings >> Graphics Settings. In this case the option Use Chart Graphics Settings for 
Subgraph Colors does not apply and is always considered to be enabled.

In the case where the study uses the ACSIL sc.Subgraph[].DataColor[] arrays, then those color arrays will fully 
control the colors of the price bars instead of the Chart or Global specific Graphics Settings.

Graph Draw Type Settings

[Link] - [Top]
OHLC Bars

[Link] - [Top]
The Width settings for these bars is always controlled through the Graphics Settings window. 

The Colors will be controlled through the Graphics Settings window when the option Use Chart Graphics 
Settings for Subgraph Colors is enabled.

Otherwise, below are the color settings on the Subgraphs tab of the Study Settings for this Graph Draw Type. 

• Open Primary Color: This colors the Left Open Line of the bar.
• Open Secondary Color: Does not apply.
• High Primary Color: If this is an Up bar (Close > Open), then this colors the High to Low line of the bar.
• Low Primary Color: If this is an Down bar (Close < Open), then this colors the High to Low line of the 

bar.
• Low Secondary Color: Does not apply.
• Last Primary Color: This colors the Right Close Line of the bar.
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Also refer to the setting Global Settings >> Graphics Settings >> Other >> Up/Down Coloring for OHLC 
Bars Based on Previous and Current Close . For more information, refer to Up/Down Coloring for OHLC Bars 
Based on Previous and Current Close. 

Candlestick

[Link] - [Top]
The Width and Color settings for these bars will be controlled through the Graphics Settings window when the 
option Use Chart Graphics Settings for Subgraph Colors is enabled.

Otherwise, below are the color settings on the Subgraphs tab of the Study Settings for this Graph Draw Type. 

• Open Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the outline of the 
candlestick body.

• Open Secondary Color: If this is an Up candlestick bar (Close > Open), then this colors the High to Low 
line. Although this color setting is ignored if Global Settings >> Graphics Settings >> Other >> Color 
Candlestick High-Low Using the Outline Colors is enabled.

• High Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the interior of the 
candlestick body.

• Low Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the outline of the 
candlestick body.

• Low Secondary Color: If this is a Down candlestick bar (Close < Open), then this colors the High to Low 
line. Although this color setting is ignored if Global Settings >> Graphics Settings >> Other >> Color 
Candlestick High-Low Using the Outline Colors is enabled.

• Last Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the interior of the 
candlestick body.

• Open Width: This controls the outline width of up candlestick bars.
• High Width: This controls the High to Low line width of up candlestick bars.
• Low Width: This controls the outline width of down candlestick bars.
• Last Width: This controls the High to Low line width of down candlestick bars.

Candlestick Body Only
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The Width settings for these bars is always controlled through the Graphics Settings window. The Colors will be 
controlled through the Graphics Settings window when the option Use Chart Graphics Settings for Subgraph 
Colors is enabled.

• Open Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the outline of the 
candlestick body.

• Open Secondary Color: Does not apply
• High Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the interior of the 

candlestick body.
• Low Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the outline of the 

candlestick body.
• Low Secondary Color: Does not apply.
• Last Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the interior of the 

candlestick body.
Line on Close
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The Width, Line Style, and Color settings for this Draw Type will be controlled through the Graphics Settings 
window when the option Use Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: Does not apply.
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• Low Primary Color: Does not apply.
• Low Secondary Color: Does not apply.
• Last Primary Color: This colours the line of Line on Close graph.

Mountain
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The Color of this Draw Type will be controlled through the Graphics Settings window when the option Use Chart 
Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: Does not apply.
• Low Primary Color: Does not apply.
• Low Secondary Color: Does not apply.
• Last Primary Color: This colours the line of the graph and colors the fill underneath the line.

HLC Bars
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The Width settings for these bars is always controlled through the Graphics Settings window. The Colors will be 
controlled through the Graphics Settings window when the option Use Chart Graphics Settings for Subgraph 
Colors is enabled.

• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: If this is an Up bar (Close > Open), then this colors the High to Low line of the bar.
• Low Primary Color: If this is an Down bar (Close < Open), then this colors the High to Low line of the 

bar.
• Low Secondary Color: Does not apply.
• Last Primary Color: This colors the Right Close Line of the bar.

Line on Open
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The Width, Line Style, and Color settings for this Draw Type will be controlled through the Graphics Settings 
window when the option Use Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: This colours the line of Line on Close graph.
• Open Secondary Color: Does not apply.
• High Primary Color: Does not apply.
• Low Primary Color: Does not apply.
• Low Secondary Color: Does not apply.
• Last Primary Color: Does not apply.

Line on HL Avg
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The Width, Line Style, and Color settings for this Draw Type will be controlled through the Graphics Settings 
window when the option Use Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: Does not apply.
• Low Primary Color: Does not apply.
• Low Secondary Color: Does not apply.
• Last Primary Color: Does not apply.
• Note: Regardless of color chosen, a blue color line will appear.

Stair Step on Close
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The Width, Line Style, and Color settings for this Draw Type will be controlled through the Graphics Settings 
window when the option Use Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: Determines the color of the line outline.
• Open Secondary Color: Does not apply.
• High Primary Color: Does not apply.
• Low Primary Color: Does not apply.
• Low Secondary Color: Does not apply.
• Last Primary Color: Determines the color of the line outline.

High-Low (HL) Bars
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The Width settings for these bars is always controlled through the Graphics Settings window. The Colors will be 
controlled through the Graphics Settings window when the option Use Chart Graphics Settings for Subgraph 
Colors is enabled.

• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: If this is an Up bar (Close > Open), then this colors the High to Low line of the bar.
• Low Primary Color: If this is an Down bar (Close < Open), then this colors the High to Low line of the 

bar.
• Low Secondary Color: Does not apply.
• Last Primary Color: Does not apply.

Point and Figure OHLC Bars
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The Width settings for these bars is always controlled through the Graphics Settings window. The Colors will be 
controlled through the Graphics Settings window when the option Use Chart Graphics Settings for Subgraph 
Colors is enabled.

• Open Primary Color: This colors the Left Open Line of the bar.
• Open Secondary Color: Does not apply.
• High Primary Color: If this is an Up bar (Close > Open), then this colors the High to Low line of the bar.
• Low Primary Color: If this is an Down bar (Close < Open), then this colors the High to Low line of the 

bar.
• Low Secondary Color: Does not apply.
• Last Primary Color: This colors the Right Close Line of the bar.

Point and Figure X-O Columns

[Link] - Top]
• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: Does not apply.
• Low Primary Color: Does not apply.
• Low Secondary Color: Does not apply.
• Last Primary Color: Does not apply.

Bid Ask Volume Bars
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• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: Does not apply.
• Low Primary Color: Does not apply.
• Low Secondary Color: Does not apply.
• Last Primary Color: Does not apply.
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Price Volume Bars
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The Colors for this Draw Type will be controlled through the Graphics Settings window when the option Use 
Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: Does not apply.
• Open Secondary Color: Does not apply.
• High Primary Color: If this is an Up bar (Close > Open), then this colors the body of the bar.
• Low Primary Color: If this is an Down bar (Close < Open), then this colors the body of the bar.
• Low Secondary Color: Does not apply.
• Last Primary Color: Does not apply.

Candlestick Price Volume Bars
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The Colors for this Draw Type will be controlled through the Graphics Settings window when the option Use 
Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the outline of the 
candlestick body.

• Open Secondary Color: If this is an Up candlestick bar (Close > Open), then this colors the High to Low 
line.

• High Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the interior of the 
candlestick body.

• Low Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the outline of the 
candlestick body.

• Low Secondary Color: If this is a Down candlestick bar (Close < Open), then this colors the High to Low 
line.

• Last Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the interior of the 
candlestick body.

Renko Bricks

[Link] - [Top]
The Width settings for these bars is always controlled through the Graphics Settings window. The Colors will be 
controlled through the Graphics Settings window when the option Use Chart Graphics Settings for Subgraph 
Colors is enabled.

• Open Primary Color: If this is an Up bar (Close > Open), then this colors the outline of the body.
• Open Secondary Color: Does not apply.
• High Primary Color: If this is an Up bar (Close > Open), then this colors the interior of the body.
• Low Primary Color: If this is a Down bar (Close < Open), then this colors the outline of the body.
• Low Secondary Color: Does not apply.
• Last Primary Color: If this is a Down bar (Close < Open), then this colors the interior of the body.

Renko Bricks With Wicks
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The Width and Color settings for these bars will be controlled through the Graphics Settings window when the 
option Use Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: If this is an Up bar (Close > Open), then this colors the outline of the body.
• Open Secondary Color: If this is an Up bar (Close > Open), then this colors the High to Low line. 

Although this color setting is ignored if Global Settings >> Graphics Settings >> Other >> Color 
Candlestick High-Low Using the Outline Colors is enabled.

• High Primary Color: If this is an Up bar (Close > Open), then this colors the interior of the body.
• Low Primary Color: If this is a Down bar (Close < Open), then this colors the outline of the body.
• Low Secondary Color: If this is a Down bar (Close < Open), then this colors the High to Low line. 
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Although this color setting is ignored if Global Settings >> Graphics Settings >> Other >> Color 
Candlestick High-Low Using the Outline Colors is enabled.

• Last Primary Color: If this is a Down bar (Close < Open), then this colors the interior of the body.
• Open Width: This controls the outline width of up bars.
• High Width: This controls the High to Low line width of up bars.
• Low Width: This controls the outline width of down bars.
• Last Width: This controls the High to Low line width of down bars.

Candlestick Bars Hollow
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The Width and Color settings for these bars will be controlled through the Graphics Settings window when the 
option Use Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the outline of the 
candlestick body.

• Open Secondary Color: If this is an Up candlestick bar (Close > Open), then this colors the High to Low 
line. Although this color setting is ignored if Global Settings >> Graphics Settings >> Other >> Color 
Candlestick High-Low Using the Outline Colors is enabled.

• High Primary Color: Does not apply.
• Low Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the outline of the 

candlestick body.
• Low Secondary Color: If this is a Down candlestick bar (Close < Open), then this colors the High to Low 

line. Although this color setting is ignored if Global Settings >> Graphics Settings >> Other >> Color 
Candlestick High-Low Using the Outline Colors is enabled.

• Last Primary Color: Does not apply.
• Open Width: This controls the outline width of up candlestick bars.
• High Width: This controls the High to Low line width of up candlestick bars.
• Low Width: This controls the outline width of down candlestick bars.
• Last Width: This controls the High to Low line width of down candlestick bars.

Candlestick Price Volume Bars Hollow
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The Colors for this Draw Type will be controlled through the Graphics Settings window when the option Use 
Chart Graphics Settings for Subgraph Colors is enabled.

• Open Primary Color: If this is an Up candlestick bar (Close > Open), then this colors the outline of the 
candlestick body.

• Open Secondary Color: If this is an Up candlestick bar (Close > Open), then this colors the High to Low 
line.

• High Primary Color: Does not apply.
• Low Primary Color: If this is a Down candlestick bar (Close < Open), then this colors the outline of the 

candlestick body.
• Low Secondary Color: If this is a Down candlestick bar (Close < Open), then this colors the High to Low 

line.
• Last Primary Color: Does not apply.

ACSIL Color Control of Price Bar Graph Draw Types

[Link] - [Top]
An Advanced Custom Study, which uses a price bar type of Graph Draw Type, can control the coloring of chart 
bars in several ways.

It can set the sc.Subgraph[].PrimaryColor and sc.Subgraph[].SecondaryColor color values according to the color 
settings described on this page for each of the corresponding sc.Subgraph[] objects. In this case the Advanced 
Custom Study needs to set sc.GraphUsesChartColors to 0.

Or the Advanced Custom Study, can set the ACSIL equivalent of the Study Settings >> Subgraphs tab option 
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Use Chart Graphics Settings for Subgraph Colors which is sc.GraphUsesChartColors, to 1 to use the colors 
defined for price bars in the Graphics Settings window.

Or the Advanced Custom Study, can control the colors of individual chart bars by using the 
sc.Subgraph[].DataColor arrays. In this case the Advanced Custom Study needs to set sc.GraphUsesChartColors to 
0.
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Introduction

[Link] - [Top]
Effective with Sierra Chart version 2346, there is a change with how back adjustments are done for Continuous 
Futures Contract charts. The prior day settlement prices are now used rather than the current day open prices. 

The Continuous Futures Contract Chart feature for Intraday charts is not supported when using Interactive Brokers, 
CQG or Rithmic data. You must be using the Denali Exchange Data Feed and pay for the corresponding exchange 
fee for the symbol that you are charting, to be able to get a Continuous Futures Contract chart. 

This is necessary to receive the proper data for Continuous Futures Contract Charts. 

It must be understood by you that the Continuous Futures Contract chart feature requires access to historical data 
for expired futures contracts, that there is no missing historical data, and that this data is delivered fast and reliably. 
No external Data service, can meet these requirements. They do not even come close to the historical data 
capabilities of the Sierra Chart provided data feeds (Denali Exchange Data Feed, Sierra Chart Historical Data 
Service). 

In other words if you are using any external Trading service (Interactive Brokers, CQG or Rithmic), and you are 
not using the Denali Exchange Data Feed or the Sierra Chart Historical Data Service, the feature described on 
this page is either not going to work, or work very poorly and you therefore **absolutely** will have numerous 
issues with it. 

As an alternative to the above listed Trading services, install another installation of Sierra Chart set to use the 
Sierra Chart Historical Data Service to have access to the full historical data for the Continuous Futures Contract 
Chart feature. 

The Sierra Chart Continuous Futures Contract Chart functionality cannot be reliably used with the Rithmic 
because Rithmic uses single digit years in the symbols, instead of 2 or 4 digit years. This creates a severe limitation 
with the amount of historical data that can be accessed. Therefore, this feature must be considered unsupported 
when using Rithmic. The solution is to install another installation of Sierra Chart set to use the Sierra Chart 
Historical Data Service. 

A standard futures contract symbol is for a specific delivery month and year. Example ESZ14 (S&P 500 mini 
futures for December 2014). Futures contracts have a limited life. A futures contract chart for a particular symbol, 
normally does not go back very far in time.

When you look at a futures contract chart back in time to a point where that particular delivery month and year was 
not the actively traded one, the bars usually will look incomplete (may look like dashes) and have low-volume. 
Refer to the below two screenshots indicating this.

The solution to have a futures contract chart that goes back far in time with complete bars at every point in time in 
the chart, is to use a Continuous Futures Contract chart which joins together multiple futures contracts. For every 
bar in this kind of chart, the data will be for the most actively traded delivery month and year at that moment in 
time.

Sierra Chart provides a very powerful feature to create Continuous Futures Contract charts. Automatic back 
adjustment of data is supported.

It is fully supported to replay Continuous Futures Contract charts.

The following screenshot is an example of a Continuous Futures Contract chart. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index765f.html?page=doc/SierraChartHistoricalData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index765f.html?page=doc/SierraChartHistoricalData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index765f.html?page=doc/SierraChartHistoricalData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9600.html?page=doc/ReplayChart.html


Using Continuous Futures Contract Charts

[Link] - [Top]
The Continuous Contract options are a very powerful feature that activates the Continuous Futures Contract chart 
feature for both Historical and Intraday charts.

When one of the Continuous Contract options is selected other than None, the chart will load in historical futures 
contracts going back from the futures contract specified with the Symbol setting in the Chart Settings, and based 
upon the Use Number of Days to Load or Use Date Range Load Data Limiting Method Chart Setting.

Automatic back adjustment of data is supported.

The Continuous Futures Contract Chart feature is only for futures contracts. It is not for any other kind of market. 
It will not have any effect with stock, cash index, or market statistics symbols. Therefore, do not use it with these 
symbols because it is completely unnecessary and adds unnecessary messages to the Message Log.

Step-By-Step Instructions

[Link] - [Top]
1. To use this feature you should be running a current version of Sierra Chart. To update Sierra Chart, refer to 

the Fast Update instructions.
2. The Continuous Futures Contract chart feature requires a reliable historical data service with the particular 

Data or Trading service you are working with. If you are using a Sierra Chart provided data feed, then this 
will be a reliable service and provide the necessary data for the Continuous Futures Contract chart feature.

3. To make sure the necessary futures contract rollover settings needed for the construction of Continuous 
Futures Contract charts exist, update the Global Symbol Settings as explained in the Update Symbol 
Settings section. This step only needs to be performed once.

4. Set Global Settings >> Data/Trade Service Settings >> Common Settings >> Download Total Volume 
for All Contracts for Futures Daily Data to No. This is essential!.

5. Connect to the data feed if Sierra Chart is not already connected. Select File >> Connect to Data Feed on 
the menu.

6. Open or go to either a Historical or an Intraday chart. If you do not have a chart open, open one with File 
>> Find Symbol. With a Historical chart, you can look at Daily, Weekly, Monthly, Quarterly, and Yearly 
time frames per bar.

7. To enable this option, select Chart >> Chart Settings >> Symbol. Select one of the Continuous Contract 
options. Refer to the image below. 

8. Choose one of the Continuous Futures Contract Rollover Options in the Continuous Contract list. 
9. Select the Symbol tab.
10. You must use a standard futures contract symbol for the chart. For example: ESM23-CME. Make certain 

the Symbol is not a continuous contract symbol. Do not use a symbol with a # in it.
11. Make certain the Symbol is set to the current futures contract month assuming that you want the latest 

contract month at the end of the chart. If the Symbol is set to a further forward futures contract symbol that 
is not currently actively traded, then this can cause a problem with the construction of the chart.

12. Set Data Limiting >> Days to Load for Historical/Intraday Chart Data Type sufficiently high enough 
to see the number of days that you want in the chart. Keep in mind the higher this number, the longer the 
chart will take to load in historical data. 

It can be a disadvantage to increase this number too large. It takes longer to download the data and 
increases the possibility of historical data ddownloading errors because data may be requested for older 
contracts for which there is no data. Related to this: Preventing Error Messages by Reducing Days to Load 
in Chart.

13. Press OK to close the Chart Settings window. The necessary chart data will be downloaded if needed, and 
the chart will be created. You will see Downloading Continuous Contract Data displayed on the chart 
during the downloading process.

14. If there any missing contract months in the chart, missing Daily or Intraday data, the back adjusted prices 
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are incorrect, or a rollover date is significantly off from where it should be, then Re-download the 
Continuous Futures Contract Data in the chart since there is missing, incomplete or inaccurate data 
necessary to build the Continuous Futures Contract chart.

Continuous Futures Contract Rollover Options

[Link] - [Top]
The descriptions of the available Chart >> Chart Settings >> Symbol >> Continuous Contract rollover options 
are as follows:

None

[Link] - [Top]
The Continuous Futures Contract feature for the chart is disabled. This should be the setting for symbols that are 
not futures contracts or if you do not want to use this feature.

Continuous Futures Contract - Date Rule Rollover

[Link] - [Top]
This option will create a Continuous Futures Contract chart. The transition date from one futures contract to the 
next is determined by a specific rollover rule defined for the symbol. This works very well for stock index futures. 
This method is a little faster than Volume Based Rollover because there is slightly less time involved because 
there does not have to be an analysis of the volume across futures contracts loaded in the chart to determine the 
rollover dates.

The rollover rules are programmed in the Global Symbol Settings. It is not recommended to change the rollover 
rule for a symbol unless you specifically have a need to do so and you understand the changes you are making. If 
the rollover rule is not set correctly for a symbol, it might cause the building of the Continuous Futures Contract to 
not work properly.

Continuous Futures Contract - Volume Based Rollover

[Link] - [Top]
This option will create a Continuous Futures Contract chart and the transition date from one futures contract to the 
next is determined by when the daily volume, as determined from the historical Daily chart data for the symbol, 
becomes greater from one contract to the next at a particular day. At that particular day, the rollover occurs. This 
method is preferred for commodity futures which do not have a very definite calendar-based rollover rule and the 
rollover date can vary from one rollover to the next.

Continuous Futures Contract - Date Rule Rollover, Back Adjusted

[Link] - [Top]
This option is the same as Continuous Futures Contract - Date Rule Rollover, and in addition, prior futures 
contract months loaded into the chart are back adjusted.

When there is a rollover from one futures contract to the next, on the day of the rollover, the difference between the 
newer futures contract settlement price from the prior day and the prior futures contract settlement price from the 
prior day is calculated. This is the back adjustment amount between those two contracts.

At the very first rollover in the chart, the back adjustment amount is calculated for that rollover and all of the 
subsequent rollovers.

At each rollover, the back adjustment amount for that particular rollover and all of the rollovers forward from that 
rollover, are added together. This total amount is the amount by which the prior contract is adjusted by. This 
process continues itself going forward through the contract months.

The futures contract settlement prices from the prior day at the date of the rollover are determined from the 
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historical Daily chart data for the symbol.

Continuous Futures Contract - Volume Based Rollover, Back Adjusted

[Link] - [Top]
This option is the same as Continuous Futures Contract - Volume Based Rollover, and in addition, prior futures 
contract months loaded into the chart are back adjusted. The method by which back adjustment is performed, is 
explained in the description for the prior option.

Continuous Futures Contract - Rollover Each Year. Same Month

[Link] - [Top]
This option means that the particular contract month used in the Continuous Futures Contract chart will be the 
same month as the current symbol of the chart set through Chart >> Chart Settings. 

The rollover date, will be the standard rollover date for the particular contract month for the futures symbol. 

So if the current symbol is a June contract, that means each of the prior years in the chart, will also be the June 
contract month but for those years.

Displaying Rollover Transition Times and Contract Months

[Link] - [Top]
When viewing a Continuous Futures Contract chart it is essential to understand where in the chart there is a 
transition from one futures contract month to the next and what the contract year and month is for a particular date 
in the chart.

One reason this is very important is because for a particular date, a futures contract for one delivery year and 
month will have different pricing compared to other contract months for the same underlying futures market.

This different pricing will cause differences in the price relationships from one contract month to the next 
especially if the chart bars are not back adjusted.

Another reason this is important is to clearly identify any problems where there is an incorrect transition from one 
contract month to the next. 

In Intraday charts, transitions from one contract month to the next occur at the Chart >> Chart Settings >> 
Session Times >> Start Time set for the chart. In the case where the Session Times >> Start Time and Session 
Times >> End Time are reversed or when using the Evening Session times, this means that the rollover will occur 
in the prior trading day. For further information, refer to Session Times. It is important to be aware of this.

To view these transitions, as vertical lines with labels indicating the beginning of a specific contract month and 
year, go to the chart and enable Chart >> Show Rollover Dates.

Therefore, use this feature to understand where the transition occurs from one contract month to the next.

Refer to the image below for an example.

If there any missing contract months in the chart, the back adjusted prices are incorrect, or a rollover date is 
significantly off from where it should be, then Re-download the Continuous Futures Contract Data in the chart 
since there is missing, incomplete or inaccurate data necessary to build the Continuous Futures Contract chart.

Current Day Always Uses Contract Month of Symbol of Chart

[Link] - [Top]
The chart bars for the current day in an Intraday Continuous Futures Contract chart from the Session Times >> 
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Start Time for the chart, or the last bar in a Historical Daily chart, will always be for the symbol the chart is set to. 

This is so you always see the current days data for the symbol of the chart even if it is not the most actively traded 
symbol at the current time.

Therefore, when the next day comes, and the chart is reloaded with Chart >> Reload and Recalculate, you 
reopen the Chartbook, or restart Sierra Chart, what was previously the current day is now the previous day and if 
the current symbol of the chart is not the actively traded contract, then that previous days chart bars will then 
change to the prior contract month. 

This is something to be aware of because it will cause a change in values. The solution to this, is to not use the 
Continuous Futures Contract feature on a chart when you are looking at a futures contract symbol which currently 
is not the actively traded contract month.

However, if the contract month of the chart is the actively traded contract month and there is a significant 
difference in the rollover timing between a Date based rollover and the Volume based rollover, then make sure you 
are using the Volume Based Rollover setting for the Continuous Futures Contract option to eliminate the effect 
of what is described here. 

Automatic Advancing of Chart Symbol for Unsupported Contract Month to Next Contract 
Month

[Link] - [Top]
For some commodity markets, there are certain contract months which are not actively traded. For example with 
Soybeans, the August contract is never an active futures contract month.

Therefore, this contract month will never be included in a Continuous Futures Contract chart. Only the next 
contract month which is November will be included. If the chart symbol is set to a contract month which is not part 
of the contract months used in a Continuous Futures Contract chart for the particular futures market, then it will be 
automatically advanced to the next supported month. Although the symbol of the chart will still show the entered 
symbol. However, the displayed data will be for the next supported contract month.

In this particular example August soybeans, will be internally advanced to November automatically. So the chart 
will display November data. This is something to be aware of.

Ongoing Effect of Back Adjustments

[Link] - [Top]
When using one of the Back Adjusted continuous futures contract options, as time goes by, the prices of the 
contract will change for a particular date and contract month.

For example, the current contract will have unadjusted prices but 10 years from now, if using back adjustments, it 
will have a very different price with all of the back adjustments applied cumulatively.

To avoid this problem do not use one of the Back Adjusted options. 

Automatically Rolling Over to Next Futures Contract Month

[Link] - [Top]
The Continuous Futures Contract feature in Sierra Chart does not automatically roll forward the current futures 
contract symbol of the chart to the next contract when it expires or when the trading volume becomes higher in the 
next futures contract month (Chart >> Chart Settings >> Symbol).

This feature is used to load in historical futures contracts, if necessary, based upon the number of days of data 
loaded into the chart. The Rollover Options control the rollover from one contract to the next, for historical futures 
contracts within the chart. They have no effect upon automatically rolling over the current symbol of the chart.
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To automatically rollover the futures contracts symbol of a chart, use the Automatically Rollover Futures Symbol 
setting in Chart >> Chart Settings. However, you need to understand that setting before using it.

Setting Rollover Time to Match Session Times

[Link] - [Top]
In newer versions of Sierra Chart the rollover from one contract month to the next in Intraday charts will be 
according to the Session Times set for the chart. 

The rollover will be at the Session Times >> Start Time. If this is set to a time other than 00:00:00, then the 
rollover will occur at that time. If the Session Times are reversed, then the rollover will be in the prior trading day 
at that time. 

Re-Downloading Continuous Futures Contract Data

[Link] - [Top]
1. After the Continuous Futures Contract chart data loading is complete, if you notice missing data, price gaps 

(related to missing data), significantly invalid price values, out of order timestamps along the timescale at 
the bottom of the chart, incorrect transition Date-Times from one contract to the next, or the back 
adjustments are incorrect or do not occur in the chart, then you will need to re-download the data in the 
chart. 

Incorrect Symbol Settings can also cause incorrect an transition Date-Time to the next contract month, 
missing data, and incorrect prices. 

You can identify the specific contract months which may have missing data and exactly where the 
transition occurs from one contract month to the next in the chart, by enabling Chart >> Show Rollover 
Dates. When this option is enabled, then where a new contract month begins in the chart, there is a vertical 
line drawn and a Month and Year displayed at the bottom of the line. 

Therefore, you will know specifically what contract month is being displayed at each bar in the chart. For 
further information, refer to Displaying Rollover Transition Times and Contract Months.

2. To make sure the necessary futures contract rollover settings needed for the construction of Continuous 
Futures Contract charts exist, update the Global Symbol Settings as explained in the Update Symbol 
Settings section. This step only needs to be performed once.

3. Set Global Settings >> Data/Trade Service Settings >> Common Settings >> Download Total Volume 
for All Contracts for Futures Daily Data to No. This is essential!.

4. Mandatory Step: This step is absolutely mandatory because it rules out any problems with incorrect 
Symbol Settings (rollover rules and price multiplier) which can cause various issues in Continuous Futures 
Contract charts. Select Global Settings >> Symbol Settings. Uncheck Use Custom Symbol Settings 
Values. Press OK.

5. In the case of missing data, the first step is to select Chart >> Reload and Recalculate to see if that loads 
in the missing data. If that corrects the problem, and there are no price gaps (related to missing data), 
significantly invalid price values, or out of order timestamps along the timescale of the bottom of the chart, 
then stop here.

6. Select Chart >> Chart Settings >> Data Limiting. Set the Load Data Limiting Method: Days to Load 
>> Days to Load for Historical/Intraday Chart Data Type sufficiently high enough to see the number of 
days that you want in the chart. 

Press OK. Keep in mind the higher this number, the longer the chart will take to load in historical data. 

It can be a disadvantage to increase this number too large. It takes longer to download the data and 
increases the possibility of historical data ddownloading errors because data may be requested for older 
contracts for which there is no data. Related to this: Preventing Error Messages by Reducing Days to Load 
in Chart.
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7. The next step is to select Edit >> Delete All Data And Download on the menu. 

No longer applicable in current versions: If you are using a sub instance of Sierra Chart connected to a 
DTC Server, which will be the case if you started the instance of Sierra Chart you are currently using with 
File >> New Instance, then you must perform this step and the remaining steps in the main DTC Server 
instance of Sierra Chart. Once that is done, then perform these steps in the sub instance again. For 
additional information, refer to Historical Data and Missing Historical Data.

8. A Multiple Symbol Selection Window will be displayed listing all of the symbols loaded into the 
Continuous Futures Contract chart. Refer to the image below. 

By default only the three most recent symbols are selected. Left click on a symbol to select or unselect it, or 
use the Select All or Unselect All buttons to select all the symbols or unselect all the symbols. 

This way you can control whether you want to re-download data for a particular symbol, some of the 
symbols or all symbols. 

Press the Select All button to select all of the symbols, if there is any uncertainty as to how much data you 
should download or you want to re-download data for all contract months. 

Always select all of the symbols when there are significantly invalid price values in the chart. You can 
unselect a particular futures contract symbol if you are sure there is not any missing data for that symbol 
and the price values are correct for it. 

9. In the case of an Intraday chart, if it requires Historical Daily chart data files which would be the case if it is 
back adjusted, then if you only want to re-download data for the Historical Daily chart data files, then 
enable the option Download for Daily Data Files Only. Otherwise keep this disabled. 

10. Press OK to re-download data for the selected symbols. 
11. To improve performance, while the historical data is being downloaded, it is recommended to close the 

Chartbooks with File >> Close All Chartbooks until the historical data downloading is complete. You can 
monitor the historical data download progress through the Window >> Message Log window.

Basic Steps to Correct Invalid Back Adjust Amount for Most Recent 
Transition to New Contract Month

[Link] - [Top]
Follow the basic instructions below to resolve an incorrect back adjustment amount at the most recent rollover for 
a chart which uses a Back Adjusted Rollover Option.

1. Update to the current version. Refer to Fast Update. You will need version 2615 or higher.
2. Set Global Settings >> Data/Trade Service Settings >> Common Settings >> Historical Daily Data >> 

Historical Daily Data Download Time to 17:55 US Eastern time. 
3. Update the Symbol Settings. 
4. Go to the chart. Set the Chart >> Chart Settings >> Symbol >> Continuous Contract option to one of 

the Volume Based Rollover options. 
5. From the top menu, select Edit >> Download Data from End of Chart. For more information, refer to 

Download Data from End of Chart.
6. Once the downloads complete, the chart will be automatically reloaded. At this time the problem should be 

resolved. 

Trade Order Fill Display Issues

[Link] - [Top]
In the case of a Continuous Futures Contract chart, it is essential to understand for each day in the chart, what 
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contract month is it. To do this, refer to Displaying Rollover Transition Time and Contract Months. 

Order fills are loaded for the current Symbol of the chart. When order fills are loaded for the current symbol of the 
chart, and when they are displayed on a prior contract month which is a different symbol than the symbol of the 
fill, they will not be aligned to the prices of the chart bars. 

There are two solutions to this problem. One solution is to enable the Load Order Fills for Multiple Futures 
Contracts setting in the Chart Settings window. 

Another solution is to use the Order Fills Start Date-Time settings and set those to prevent loading order fills for 
Dates which are earlier than the days loaded in the chart for the current symbol of the chart in a Continuous Futures 
Contract chart. 

Incorrect Rollover Date

[Link] - [Top]
There can be different reasons, why the transition from one futures contract month to the next in a Continuous 
Futures Contract chart may be incorrect or seemingly incorrect.

1. The first thing to do is to make sure the Symbol Settings are correct for Date based rollovers. And to disable 
the use of Custom Symbol Settings Values. To do this, follow the Update Symbol Settings section. After 
this is done, reload the chart with Chart >> Reload and Recalculate. 

If you have changed the Rollover Method settings for the symbol pattern of the chart in the Global 
Settings >> Symbol Settings, then remove those unless you are certain the settings you have used are 
correct. 

2. Make sure there is no missing data in the chart or in the Historical Daily data used in the background, if 
there is, then refer to Re-Downloading Continuous Futures Contract Data. 

3. When you have changed the symbol of the chart to the next or other forward futures contract month but that 
is not the active a month based upon trading volume and you are using a volume-based rollover Continuous 
Contract setting, then the chart will rollover according to the Date based rule instead in this circumstance. 
This can make it look like the rollover, is not correct based on volume. 

Or instead the rollover date may not be be correct for other reasons. 

In either case, the solution in this case, is to change the symbol of the chart, back to the active contract 
month. 

Handling Specific Error Messages

[Link] - [Top]
This section explains the steps to follow when receiving specific error messages for a Continuous Futures Contract 
chart in the Sierra Chart Window >> Message Log, like the following:

ZNU16 [CBV] Daily #3 | Error while getting daily settlement price with date 
2014-12-22 from file. C:\SierraChart\Data\ZNH15.dly. Error: Date not found.
        
For the above error message, re-download the data for the mentioned symbol and contract month, following these 
instructions:

• Re-Downloading Continuous Futures Contract Data
However, if the problem is that there is not enough historical data available for the particular contract, then refer to 
the Preventing Error Messages by Reducing Days to Load in Chart instructions instead. Be sure to follow those 
instructions and reduce the Days to Load setting in the chart to prevent error messages from occurring every time 
the chart is loaded.

 Unable to determine transition date based on volume from files: ZBU14.dly, 
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ZBZ14.dly
 The ZBZ14.dly symbol may not be the active contract month.
        
For the above error message, re-download the data for the mentioned symbols/contract months, following these 
instructions:

• Re-Downloading Continuous Futures Contract Data
 ZNU16 [CBV] Daily #14 | Limiting the number of years to download historical 
data for to 10 years for the continuous futures chart. Reason: Account 
limitation
        
For the above error message, select Chart >> Chart Settings>> Data Limiting. Set the Load Data Limiting 
Method: Days to Load >> Days to Load for Historical/Intraday Chart Data Type to a value less than the 
number of days in 10 years.

TSLA [CB-D] 15 Min #11 | No contract months found for symbol. Unable to 
build continuous futures contract chart. | (Date-Time)
 
TSLA [CB-D] 15 Min #11 | There are no continuous futures contract symbols. 
Loading data normally. | (Date-Time)

        
Some symbols do not support Continuous Futures Contract charts. In this case you will see [CB-D] displayed after 
the symbol. Set the Chart >> Chart Settings >> Continuous Contract setting to None.

Preventing Error Messages by Reducing Days to Load in Chart

[Link] - [Top]
If you see a large number of messages like the following in the Window >> Message Log, then this is likely 
because the Chart >> Chart Settings >> Data Limiting >> Load Data Limiting Method: Days to Load >> 
Days to Load for Historical/Intraday Chart Data Type is set too high and beyond the available historical data 
for the symbol. 

Remember that some futures contracts are relatively new like micro contracts and they have a limited amount of 
historical data. 

[symbol] [CB] Daily #2 | File [symbol].dly has a volume of 0 at (Date). | 
(Date-Time)

Unable to determine transition date based on volume from files: [symbol], 
[symbol].dly | (Date-Time)
The [symbol].dly symbol may not be the active contract month. | (Date-Time)

[symbol] [CB] Daily #2 | Error while getting daily settlement price with 
date (Date) from file. C:\SierraChart\Data\[symbol].dly. Error: Date not 
found | (Date-Time)

[symbol] [CB] Daily #2 | Error while getting daily settlement price with 
date 0 from file. C:\SierraChart\Data\[symbol].dly. Error: No Data for read. 
End of file. | (Date-Time)

        
 Unable to determine transition date based on volume from files: 
[symbol].dly, [symbol].dly | (Date-Time)



 The [symbol].dly symbol may not be the active contract month. | (Date-Time)
        
The solution is to reduce the Chart >> Chart Settings >> Data Limiting >> Load Data Limiting Method: Days 
to Load >> Days to Load for Historical/Intraday Chart Data Type setting to the number of days which there is 
historical data available for the symbol, and the amount of data that you require.

This is something that you must do to prevent these excessive messages displayed in the Message Log repeatedly 
when charts are loaded. For example, for these new CME micro stock index futures contracts, the Days to Load 
setting cannot be before the starting date for these contracts.

There is a very real and detrimental data storage and performance impact, from loading a large amount of data in a 
Continuous Futures Contract Chart. Keep the number of days loaded to the absolute minimum.

Text Indicator Description Table

[Link] - [Top]
When the Continuous Contract option is set to one of the Continuous Futures Contract options, a [C], [CB], 
[CV], or [CBV] is displayed after the symbol of the chart in the Region Data Line and on the title bar of the chart 
window. 

Refer to the table below for descriptions.

C = Continuous.
B = Back adjusted.
V = Volume-based rollover.
CV-D. D means disabled. When the Continuous Futures Contract feature has been disabled on a chart, like in the 
case where there are not Symbol Settings for the symbol, a -D will be displayed after the other text indicators.

Notes

[Link] - [Top]
1. Unlike some Data services which use continuous futures contract symbols (for example @ES# for IQ 

Feed), the Continuous Futures Contract feature in Sierra Chart dynamically joins together individual futures 
contracts which exist as separate files. 

The advantage of this is that if you are back adjusting the data, you do not have to re-download the entire 
historical data for the chart at the time of a futures contract rollover to get updated back adjusted data. Since 
the back adjustment is done dynamically in memory. The original prices are also preserved and never 
modified in the chart data file. 

Therefore, any changes to back adjustment calculations can be dynamically done without actually 
modifying data. 

To recalculate the back adjustments and update the chart, simply select Chart >> Reload and Recalculate. 
It is that easy. 

Additionally, you are also able to modify the rollover dates by changing the General Settings >> Symbol 
Settings >> Rollover rules for the symbol. 

The method used by Sierra Chart to create the Continuous Futures Contract charts and do back adjusting, 
has no additional overhead compared to Continuous Futures Contract data on the server. And rather than 
having one large data file for a Continuous Futures Contract chart, there are multiple files which are easier 
to manage. 

Now that this feature has been in use for more than 2.5 years, we can unequivocally say that it is far more 
efficient, orderly, and flexible to generate Continuous Futures Contract charts on the client-side from 



individual futures contract files rather than maintaining the data on a server. 
2. When transitioning from one futures contract to the next, the transition from the current futures contract 

being processed will only occur within the last two months of that particular contract month.
3. The transition point from one contract month to the next in a Historical Daily, Weekly, Monthly, Quarterly 

chart occurs at the particular date according to the date rollover rules or volume depending upon the 
particular Continuous Futures Contract option you have selected.

4. The transition point from one contract month to the next in an Intraday chart occurs at the particular date 
according to the Date rollover rules or Volume depending upon the particular Continuous Futures Contract 
option you have selected. In Intraday charts, transitions within a particular Date from one contract month to 
the next occur at the Session Times >> Start Time which is controlled by the Session Times in the chart. 

5. In the case of a Continuous Futures Contract chart and Weekly bars, a Weekly bar will contain data from 
two different contracts around the point of rollover.

6. Back Adjustments of Historical Futures contracts in Chart: If the current symbol of the chart is not 
considered the current futures contract based upon the Date rules or Volume rollover rules, then the back 
adjustments for the Continuous Futures Contract chart will not be correct because they cannot be 
completely calculated. Therefore, in order to use the back adjustment options, the current symbol of the 
chart must be the active futures contract month based upon the Date rules or Volume rollover rules.

Continuous Futures Contract Charts with Skipped Month

[Link] - [Top]
Some futures markets have contract months which are not actively traded. For example, in the case of CBOT 
Soybeans, the listed contract month letters are as follows: FHKNQUX. Although in the case of when building a 
Continuous Futures Contract chart, only the following contract months are included: FHKNX in that chart. 

When the symbol of the chart is set to a contract month which is not one of the ones included in a Continuous 
Futures Contract Chart, then that month will not be included but the following month will be instead.

Controlling Rollover Amount for Back Adjustments

[Link] - [Top]
When using one of the Back Adjusted Continuous Futures Contract options, when there is a rollover from one 
futures contract to the next, on the day of the rollover, the difference between the newer futures contract Settlement 
price from the prior day and the prior futures contract Settlement price from the prior day is calculated. 

This is the back adjustment amount between those two contracts. The settlement prices come from Historical Daily 
data for the futures contracts, not from Intraday data.

The closing/settlement prices cannot be used because those are calculated by the exchanges using certain 
algorithms and will not produce correct price differences between one futures contract to the next. While using 
settlement prices may seem like the correct method in certain futures markets, the problem is this is certainly not a 
universally reliable method to compute the back adjustment amounts. Overall it is inherently unreliable because the 
settlement is not the final trade price of the day. 

The settlement prices are the only accurate method of doing this. The reason for the price difference between one 
futures contract month to the next relates to the cost of carry which also includes interest rates.

Furthermore, we must make it clear that the exchanges do not provide any official data about what is the correct 
back adjustment amount from one futures contract to the next since this concept is not something, to our 
knowledge, accepted by exchanges.

Below is an example of what you will see in the Sierra Chart Message Log for the back adjustment calculations. To 
see these calculations displayed, follow these instructions:

1. Enable Global Settings >> General Settings >> Log >> Detailed Continuous Futures Contract Chart 
Logging.

2. Press OK.
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3. Go to the Continuous Futures Contract chart and reload it by selecting Chart >> Reload and Recalculate.
4. Select Window >> Message Log to open the Message Log if it is not already open.
5. Scroll to the bottom of the Message Log.
6. You will see messages like the following:

ZWH16 [CBV] Daily #2 | Symbols used for continuous contract chart: |
 ZWZ15 |
 ZWH16 | 
ZWH16 [CBV] Daily #2 | Checking for volume based rollover dates. | 
ZWH16 [CBV] Daily #2 | Volume based rollover from ZWZ15 to ZWH16 occurs at 
2015-11-17 | 
ZWH16 [CBV] Daily #2 | Performing continuous futures contract back 
adjustment calculations. | 
ZWH16 [CBV] Daily #2 | ZWZ15 Settlement price on 2015-11-17 is 493.5. |
ZWH16 [CBV] Daily #2 | ZWH16 Settlement price on 2015-11-17 is 493.5. |
ZWH16 [CBV] Daily #2 | ZWZ15 price difference to ZWH16 is 0. |
ZWH16 [CBV] Daily #2 | Back adjust amount for symbol ZWZ15 is 0. | 
        
These messages can be generated at any time for a Continuous Futures Contract chart by selecting Chart >> 
Reload and Recalculate.

For both Historical Daily charts and Intraday charts, the Settlement prices are determined from the Historical Daily 
chart data files. 

Instructions for Entering Settings for Controlling Rollover Amount

[Link] - [Top]
In the particular example Message Log above, if you wanted to adjust the actual back adjustment amount for the 
transition from the ZWZ15 futures contract symbol to the ZWH16 contract, then follow the instructions below for 
this.

1. Before following these instructions, it is a good idea to re-download the data for the two contract months 
where you want to adjust the back adjustment amount between those contract months. Refer to Re-
Downloading Continuous Futures Contract Data. This may correct any error with the back adjustment 
amount. If it does, then stop here.

2. Select Global Settings >> Symbol Settings.
3. In the list of Symbols, select the symbol or symbol pattern that you want to adjust the back adjustment 

amounts for. 
4. In the list of Symbol Settings, select the Custom Continuous Contract Back Adjustment Amounts 

setting.
5. In the Custom Continuous Contract Back Adjustment Amounts edit box, you will want to enter the 

futures contract symbol and amount as an actual price value, to add to the existing back adjustment amount 
already calculated by Sierra Chart for the particular futures contract month just before the rollover to the 
next contract. The symbol and the amount need to be separated by an equals (=) sign. To subtract, use a 
negative value. 

For example, in the case of the rollover from December wheat to March wheat, if you want to add .5 to the 
existing back adjustment amount then you would enter ZWZ15 = .5. Additional back adjustment amounts 
can be entered by separating them with a comma (,) character. Refer to the image below for an example. 
The image below shows an adjustment to GC June gold. 

6. Enable the Use Custom Symbol Settings Values option. 
7. Press OK to close Global Symbol Settings window.
8. Go back to the chart and select Chart >> Reload and Recalculate. 

Understanding Back Adjusted Price Data and Comparisons

[Link] - [Top]
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Continuous Futures Contract charts which use back adjustments will have price data for prior contract months 
adjusted either up or down relative to the price difference to the next contract month in the chart. The most recent 
contract month in the chart is not adjusted. For information about how the calculations are done, refer to 
Continuous Futures Contract Rollover Options.

These adjustments are going to cause differences when comparing to a chart within Sierra Chart that does not use 
back adjustments. Or when you are comparing to a chart from a completely different service which uses a different 
method of back adjusting. This is important to understand. 

It is also important to understand what particular contract month you are looking at, at each bar in the chart. For 
information about this, refer to Displaying Rollover Transition Times and Contract Months. 

You also have the ability to adjust the price adjustment amount at each transition from one contract month to the 
next. For instructions, refer to Controlling Rollover Amount for Back Adjustments. 

Finally, if there is an inaccuracy with the back adjustment price amount between contract months in the chart, then 
re-download the data from one month before the first contract month in the chart which is not accurate, all the way 
to the last contract month loaded in the chart. To do this, refer to Re-Downloading Continuous Futures Contract 
Data. 

Verifying Correct Back Adjustment Amounts

[Link] - [Top]
Follow the instructions below to verify the correct back adjustment amounts, when using one of the Back Adjusted 
Continuous Contract options.

1. Follow the instructions to Update Symbol Settings. Be sure to disable the Use Custom Symbol Settings 
Values setting in the Global Symbol Settings. The step is necessary to avoid any problems with user 
changed rollover settings which cause incorrect transition dates or back adjustment amounts. 

In this case it is recommended to use a Historical Chart and not Intraday. 
2. Follow the instructions to set up a Continuous Futures Contract chart if this has not already done.
3. Enable Chart >> Show Rollover Dates. For more details, refer to Displaying Rollover Transition Times 

and Contract Months.
4. Set Global Settings >> General Settings >> Log >> Detailed Continuous Futures Contract Logging to 

Yes.
5. Set the Continuous Contract option in the Chart Settings to Continuous Futures Contract - Date Rule 

Rollover, Back Adjusted.
6. Select Window >> Message Log to open the message log.
7. Scroll to the bottom of that log if not already.
8. You will see messages like the following in the log:     ESM22-CME [CB][M]  Daily  #1 | 

ESH22-CME Settlement price on 2022-03-09 is 4275.25.
9.     ESM22-CME [CB][M]  Daily  #1 | ESM22-CME Settlement price on 

2022-03-09 is 4266.75. 
10.     ESM22-CME [CB][M]  Daily  #1 | ESH22-CME price difference to ESM22-

CME is -8.5.
11.     ESM22-CME [CB][M]  Daily  #1 | Back adjust amount for symbol ESH21-

CME is -43.75. 
12.     ESM22-CME [CB][M]  Daily  #1 | Back adjust amount for symbol ESM21-

CME is -34.
13.     ESM22-CME [CB][M]  Daily  #1 | Back adjust amount for symbol ESU21-

CME is -24.5.
14.     ESM22-CME [CB][M]  Daily  #1 | Back adjust amount for symbol ESZ21-

CME is -15.25. 
15.     ESM22-CME [CB][M]  Daily  #1 | Back adjust amount for symbol ESH22-

CME is -8.5.         
16.             
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17. You can now see the back adjustment amount for each contract month loaded in the chart. And you can see 
in the chart, where each contract month begins and ends from the vertical lines at the transition Date and 
the Month and Year displayed at the bottom of the vertical line. For details, refer toDisplaying Rollover 
Transition Times and Contract Months. 

18. If these back adjustment amounts are not correct, then refer to Controlling Rollover Amount for Back 
Adjustments. 

19. These back adjustment amounts are added to the Open, High, Low and Close values of each chart bar. If 
the back adjustment amount is negative, then the Open, High, Low and Close values become lower. 

20. Set the Continuous Contract option in the Chart Settings to Continuous Futures Contract - Date Rule 
Rollover.

21. Manually add the back adjustment amounts to some of the chart bars Open, High, Low, and Close values to 
verify that the correct adjustments are performed. When we say manually add the back adjustment amounts, 
we simply mean use like a spreadsheet program or something to do the calculations separately and be able 
to reference them in the next step. 

22. You can verify the correct adjustments are performed by making a note of these new adjusted values and 
setting the chart Continuous Contract option in the Chart Settings to Continuous Futures Contract - Date 
Rule Rollover, Back Adjusted and seeing that you have the same results.

Using Date Rule Rollover or Volume Based Rollover?

[Link] - [Top]
For Continuous Futures Contract charts, Sierra Chart provides two methods to determine when to rollover from 
one futures contract month to the next in a chart.

Each of them is described below along with an explanation as to when you should use one instead of the other.

• Date Rule Rollover: When using this rollover method, there are specific date-based rules which is used to 
determine when to rollover from one contract month to the next in the chart. These are set on the Rollover 
tab in Global Settings >> Symbol Settings for the symbol pattern. 

Use this method, when you want a very definite and specific rollover date. Using a date rule rollover is 
going to be faster than a volume-based rollover and avoids any issues caused by inaccurate volume data. In 
the case of Intraday charts, there is no reliance on the volume data in a Historical Daily chart data file when 
using this rollover method. 

• Volume Based Rollover: This is the method to use for commodity futures and more recently stock index 
and currency futures (ES, NQ, YM, RTY, 6E, 6B). Since these usually do not have a very definite date-
based rule for when the volume transitions from one futures contract month to the next. Sometimes there 
can be slight variations by a day or two. For a description of how this option works in more detail, refer to 
the Rollover Options description.

Forward Curve Charts

[Link] - [Top]
Follow the steps below to create a Forward Curve chart.

1. Open a Historical Chart through File >> Find Symbol >> [select symbol] >> Open Historical Chart. 
This needs to be a futures contract symbol. This feature will not work properly with Intraday charts. Only 
Historical Daily Charts. 

2. It is imperative, that you are using the correct symbol and only use the symbols listed in File >> Find 
Symbol. If the symbol is not correct, then the Forward Curve chart functionality cannot work. Check to 
make sure you are using the correct symbol. 

3. Select Chart >> Chart Settings >> Data Limiting.
4. Set Load Data Limiting Method: Days to Load >> Days to Load for Historical/Intraday Chart Data 

Type to the number of days forward that you want a forward curve chart for. Do not set this too high. 



Only set it to what is necessary because the futures contracts for forward months all have to be downloaded 
and will update every time Sierra Chart is restarted. Generally it is not recommended to set Days to Load 
higher than 365.

5. Set the Historical Chart Bar Period to Days and the value beside it needs to be 1. You cannot use a 
higher timeframe per bar than this.

6. Select the Symbol tab.
7. Set the Continuous Contract option to Continuous Futures Contract - Forward Curve.
8. Press OK.
9. To see a line only, select Chart >> Graph Draw Types >> Line On Close.
10. Select Chart >> Show Rollover Dates to see which bar is which contract month. 
11. You have the ability to alter what particular contract months are used in a Forward Curve chart. This is 

done through the Global Symbol Settings. Set the Continuous Contract Months setting to the particular 
months you want to be included. 

Limitations

[Link] - [Top]
1. For Historical Daily charts which use 2 or more digit years in the futures contracts symbols, the maximum 

years back for Continuous Futures Contract charts is 50 years. For single-digit years it is 5 years. 

It is important to be aware of these limits and to adjust the Chart >> Chart Settings >> Data Limiting >> 
Days to Load for Historical Chart Data Type setting to be well within this stated limit. The limits are 
less if the historical data for a particular symbol has less number of years available. 

2. For Intraday charts which use 2 or more digit years in the futures contracts symbols, the maximum years 
back for Continuous Futures Contract charts is 15 years. For single-digit years it is 5 years. 

3. To be able to access more than 5 years of historical Intraday data in a Continuous Futures Contract Chart 
when the particular Trading service you are using only supports single-digit years in the futures symbols 
(like Rithmic), then follow these instructions:

1. Install another copy of Sierra Chart following the Step-By-Step Instructions to Install Multiple 
Copies of Sierra Chart instructions.

2. Set that installation to use the Delayed Exchange Data Feed. 
4. You can then open charts in this new copy of Sierra Chart using two digit year futures symbols.
5. There is also a limit on the number of Historical Daily data downloads that can be done within a single 

calendar month. When the limit is reached, this will prevent all or some historical data for a Continuous 
Futures Contract Chart from being complete and will result in missing data and Message Log errors. 

This is the error message which will be displayed in the Window >> Message Log:         Max 
downloads per month exceeded. Downloads = ###. Monthly Limit: #####. 

6.         

For complete details, refer to Daily Data Download Limit. 

After increasing the limit, you will need to re-download the data for any symbol that is missing Historical 
Daily data. Once the data is downloaded, it does not need to be downloaded again. 

Back Testing and Trading with Continuous Futures Chart

[Link] - [Top]
When performing trading from a Continuous Futures Contract chart, whether Trade Simulation Mode is enabled or 
not, and the chart is not replaying, the symbol for the orders will always be the current symbol of the chart.

When performing a Back Test or Chart Replay at any Date-Time in the chart, the symbol for the orders will always 
be the current symbol of the chart completely irrespective of the Date-Time of the chart bar the order is submitted 
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at during the Back Test or a Chart Replay.

Therefore, when looking at the trading activity related to the trading from the chart, in the Trade Activity Log, you 
need to select the Symbol in the Trade Activity Log which matches the symbol of the chart, in order to see the 
trading activity related to the trades made from the chart. It will always be the same symbol completely irrespective 
of the Date-Time of the chart bar the order was submitted at.

Issues When Symbol of Chart is not Current Contract and Expires 
Later

[Link] - [Top]
When the Continuous Contract option is set to an option other than None and when the Symbol setting for the 
chart is not set to the current active contract month and is instead set to a contract month that is further forward in 
time, then this may/will result in that contract month from not being included in the chart. 

To determine if this is the case, set the chart to Display Rollover Dates. You can see in the chart what is the last 
contract month included.

If the last contract month included in the chart is not the active contract month, and it is a Historical Daily or higher 
timeframe chart, then the current quote data (High/Low/Close) for the symbol of the chart, will also be included in 
the last bar in the chart and can cause a longer chart bar.

If the last contract month included in the chart is not the active contract month, and it is an Intraday chart, then the 
current data being added into the chart for the symbol of the chart, will start at the moment of the chart updating 
and will not correspond to the prior loaded data.

There can also be months skipped near the end of a Continuous Futures Contract chart, when using a symbol that is 
multiple months forward from the current contract. 

In general the solution in this case is to set the Continuous Contract option for the chart to None. 

*Last modified Wednesday, 31st July, 2024.
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• Chart Drawings During a Chart Replay

Introduction

[Link] - [Top]
There are reasons why a Chart Drawing that you have drawn with a Drawing Tool may move after you have drawn 
it. The drawing could move during chart updating, after a download or re-download of historical chart data, when 
you change the period/timeframe of the chart bars, or when changing the scale of the chart. The various kinds of 
issues you may see and reasons for the behavior are provided on this page.

If support has referred you to this Help topic, review the information here carefully and please do not ask support 
about this further.

The reasons why you see this type of behavior are solely based on very definite mathematical and technical facts, 
that are not changeable, and the nature of what you are doing. None of this is any type of problem/bug in Sierra 
Chart.

Furthermore, it is not possible for us to resolve something which is mathematically or technically impossible or 
illogical to resolve. The solution is to change your procedures with working with Chart Drawings and altering 
Chart Drawings in such a way as to not encounter the problem to begin with. So you have the ability to solve the 
problem yourself.

Right Side Fill Space and Variable Chart Bar Timeframes

[Link] - [Top]
A variable timeframe chart bar is one that is based upon Volume, Number of Trades, Range, Reversal, Renko, 
Delta Volume, Price Changes.

When scrolling past the right side of the chart you will create what is known as the Right Side Fill Space. For more 
information, refer to Right Side Fill Space. It is possible to draw Chart Drawings, like a Line or Ray, into this fill 
space.

The Date-Times of the columns in the chart Right Side Fill Space are based upon the timestamps of the prior bars 
in the chart.

If you are using chart bars based upon Volume, Number of Trades, Range, Reversal, Renko, Delta Volume, 
Price Changes, then these Date-Times in the Right Side Fill Space are estimated and will change as new bars are 
added to the chart, possibly after a historical data reload from the data file, after historical data is downloaded, and 
when you change the Bar Period/Timeframe setting of the chart bars.

If you draw a Chart Drawing with one or more endpoints on a column in this Right Side Fill Space, then that Chart 
Drawing can move as the Date-Times of the columns in the fill space change. An endpoint are any of the clicked at 
points in the chart when drawing a Chart Drawing. For example, if you are drawing a Ray and the second point 
you set is in the Right Side Fill Space, then it has an endpoint in this fill space.

The simple solution to this kind of problem is to avoid drawing a Line/Ray or other type of Chart Drawing that has 
an endpoint in the Fill Space on the right side of the chart.

The best solution to this in the case of when you just want a simple Line, is to use the Ray tool and do not make 
the second point that you set with the second left click, go past the last visible bar and into the Right Side Fill 
Space.

Since a Ray extends, it will extend into the fill space anyway. There are several types of extending drawing tools. 
They are as follows: Ray, Parallel Rays, Extended Line, Horizontal Ray, Price Retracement/Projection/
Expansion (when using extended levels).
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Later on when the extensions are no longer relevant, you can right-click on the extending line or lines and select 
Cut Drawing Here .

If you are drawing a horizontal line and you are using the Line/Ray Tool, then we recommend using the 
Horizontal Line or Horizontal Ray tools instead.

This issue is another reason why chart bars with a variable timeframe are unstable in their nature.

Is There a Solution?

[Link] - [Top]
Sometimes we are asked about whether there is a solution to what is described primarily in the Right Side Fill 
Space and Variable Chart Bar Timeframes section.

The short answer is there is no technical solution to this other than the one described and we will explain the reason 
why.

The horizontal axis on a chart is a time-based axis. This is a basic fact which does not change. The timeframe of 
each column in the chart is either variable or fixed. The problem comes about when each of the chart columns have 
a variable amount of time.

When you draw a Chart Drawing that ends within the right side fill space in a chart with variable timeframe bars, 
then you are drawing that Chart Drawing into a point of time which is really unknown and indefinite. So you need 
to understand, at this point, you have created the problem which does not have a definite solution other than the 
one described.

If Sierra Chart were to consider that the column you drew into, as the number of chart columns after the last bar in 
the chart (offset from last bar), and as chart bars are added to the chart, we were to step down that offset, then may 
seem to solve the problem but it creates another equal problem explained below.

When the timeframe of the chart bars are changed, the time span of those empty columns after the last bar in the 
chart change. So if you drew 10 columns after the last bar in the chart and then you change the timeframe of the 
bars and the Chart Drawing ends 10 bars after the last bar in the chart, then the Chart Drawing you drew will move 
because the amount of time that those 10 columns represents is now different. So therefore it is necessary to do an 
adjustment and best fit the Chart Drawing to the correct Date-Time. This last way is how Sierra Chart currently 
works.

The only solution to the problem is when drawing a Chart Drawing on variable timeframe chart bars that ends in 
the fill space, which is an unstable area timewise, that the actual ending point of the Chart Drawing is at a known 
time which would be the last bar in the chart or earlier, and then extend the Chart Drawing after that known point 
in time.

You can accomplish this yourself simply by using a Chart Drawing type that extends and making sure the last point 
is set at or before the last actual bar in the chart. This has been what is already described in Right Side Fill Space 
and Variable Chart Bar Timeframes.

Now could Sierra Chart prevent the end point of a Chart Drawing from going beyond the last bar in the chart when 
using variable timeframe chart bars? Yes, but if we were to do this it is going to create a limitation which would 
certainly be disliked by many users and you already have the ability to do it yourself anyway and understand 
exactly what is going on. Also, it would not make any sense for Sierra Chart to do this when drawing a Chart 
Drawing in the fill space when the timeframe of the chart bars are fixed, like 5 minutes per bar or 1 Day per bar.

Rays and Other types of Extending Drawings Move

[Link] - [Top]
This section is about Ray Chart Drawings and other types of extending Chart Drawings. Ray drawings are drawn 



with the Tools >>Ray drawing tool.

When Ray drawings and other types of extending drawings, extend to the right, the price level the Ray is at on the 
right side of the chart can change as new data is added or when the timeframe per bar changes. Therefore, the Ray 
will not always intersect the same chart values on the right side. The reason for this is the Ray endpoint value can 
ascend or descend because the line is sloping and as it extends, the value that it intersects changes. 

The above also applies to when a Chart Drawing which is copied to another chart since in most cases the other 
chart will have a different timeframe per bar and therefore a different number of bars. This is especially true with 
variable timeframe bars because with a sloping line, the level where it will intersect at a particular point in time, is 
going to be different compared to fixed time bars. This is all basic geometry. 

Values in a chart and Chart Drawings drawn in a chart use floating-point values. Computer monitors or other 
display type devices use an integer coordinate system. Each pixel that you see on a monitor is equivalent to a 
particular integer coordinate. When mapping between floating-point coordinates and integer coordinates, there is 
some imprecision and some misalignment that does occur. The effect of this will be reduced by using a 4K (high-
resolution) monitor.

This is a reason why you may see a Ray and other extending drawings move at the end of those lines, as you adjust 
the scaling of a chart, like when expanding and compressing the vertical scale or changing the bar spacing in the 
chart.

The solution to this, is to set the ending point of a Ray drawing as close as possible to the endpoint of the Ray 
drawing. By doing this, this will make it more stable. Although avoid placing it into the Right Side Fill Space in 
the chart which will cause other stability issues for a different reason.

To adjust the endpoint of the Ray drawing, right-click on the Ray drawing with your Pointer device, towards the 
end of the drawing and select Adjust Drawing. Adjust the endpoint as far towards the end as possible and left 
click with the Pointer to set the endpoint. Refer to the image below for further detail.

This section explains some background on how a Ray drawing extends from the ending point you have drawn, 
towards the edge of the chart, whatever direction that may be in. The beginning and ending horizontal coordinates 
(exist as bar index values) and vertical coordinates (exist as floating-point chart region values, usually prices) are 
used in a standard line equation formula to adjust the line to the edge of the chart. Once these calculations are done, 
these results are mapped into the horizontal and vertical integer coordinate system of the display device. This 
method provides the highest degree of accuracy, but on the final step when converting to the integer coordinates 
system, this is where a Chart Drawing can shift.

This is less of a problem on 4K monitors. Therefore, if you are having a problem with Ray and other extending 
type drawings moving, use a 4K monitor.

There is no such thing as a fractional pixel. Sierra Chart has to draw line to the nearest matching pixel, and that can 
cause a slight shift of the line.

Logarithmic Scaling and Rays

[Link] - [Top]
When a Ray is extended, it is done so using a linear equation using the actual price values. The value of the line at 
the end of the chart should be accurate to the original slope of the line. However, values in the middle may not 
visually match up because the chart is on a Logarithmic (non-linear) scale.

If Sierra Chart were to draw a line that would match up with all the values in-between, the line would have to be 
drawn as a curve. And because Sierra Chart does not do this, lines can be a bit confusing on charts using the 
Logarithmic scale.

In addition, since the slope of the ray is being kept constant when the line is extended, it may not match up with the 
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anchor point from which the extension occurred, depending on the size of the range of prices that are displayed. 
For example, when drawing a ray, the initial line is defined by Anchor Points A and B, and the line is automatically 
extended from point B outward, therefore the line is no longer constrained to go through Point B, but rather is 
drawn from Point A to the edge keeping the same slope as initially drawn.

Logarithmic Scale and Parallel Lines

[Link] - [Top]
This section is about parallel lines drawn on a chart with a Logarithmic scale. This is somewhat of a different 
subject than the rest of this help topic, but it is somewhat related.

When using the Parallel Lines or Parallel Rays drawing tools on a chart with a Logarithmic scale, the lines will not 
visually appear to be parallel if they are sloping.

This is especially true if there is a wide range of prices displayed in the chart.

The definition of parallel lines is that at any given chart bar, the distance between the two parallel lines will be the 
same. So this definition is being met. However, because the chart uses a Logarithmic scale and the lines are 
sloping, they visually appear to have a different distance between them at different chart bars.

If you want lines to visually appear to be parallel on a Logarithmic scale, then you need to manually draw them 
and not use the Parallel Lines/Rays drawing tools. However, you need to ask yourself whether what you are doing 
is logical to begin with.

In addition, since the slope of the lines is being kept constant when the line is extended, it may not match up with 
the anchor point from which the extension occurred, depending on the size of the range of prices that are displayed.

How Chart Drawings Are Mapped Between Bars with Different 
Starting Date-Times

[Link] - [Top]
When you change the period/timeframe of the chart bars or you are copying Chart Drawings from one chart to 
another using the Copy Chart Drawings from Chart #'s feature to do this, Sierra Chart has to find the corresponding 
bars among the new period/timeframe bars or the destination chart bars in the other chart, for the endpoints of 
Chart Drawings.

The Date-Time of the bars that the Chart Drawing endpoints were originally drawn to, are matched to the bars that 
contain those same Date-Times.

It is for this reason that when you are drawing a Line or other Chart Drawing to the High or Low of a higher 
timeframe bar and you then change the chart bars to a lower timeframe per bar (For example: changing from 60 
minutes to 5 minutes per bar), the Line will most likely not have its endpoints match to the same bar that has made 
the particular High or Low. The vertical axis price coordinates will match, but the horizontal axis Date-Time 
coordinates most likely will not. The solution to this is to draw a Line or other Chart Drawing on a lower 
timeframe per bar chart to the exact Date-Time where the High or Low occurred.

You can instruct Sierra Chart to perform a nearest match instead of a containing match by selecting Global 
Settings >> Tool Settings >> General and enable the When Mapping Chart Drawings to Bars, Use Nearest 
Match Instead of Containing Match option.

For additional help with this, refer to the Chart Drawings Are Misaligned After Changing the Period / Timeframe 
Per Bar section.

Chart Drawings Are Misaligned After Changing the Period / 
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Timeframe Per Bar

[Link] - [Top]
There are various reasons why a Chart Drawing may be misaligned after you change the timeframe of the chart 
bars. For example, going from Daily bars to 60 minute bars.

The information given in this section also applies when copying Chart Drawings from one chart to another chart 
that has a different timeframe per bar or has a different starting Date-Time in the chart, by using the Chart >> 
Chart Settings >> Chart Drawings >> Copy Chart Drawings from Chart Numbers feature.

• In most cases there is not an exact match of the starting Date-Time of the bars that the Chart Drawing 
anchor points use, between the different timeframes of the bars you are changing between. You can use an 
alternative matching method as explained in the How Chart Drawings Are Mapped Between Bars with 
Different Starting Date-Times section on this page, as a possible solution. So this is going to cause the 
Chart Drawings to be misaligned relative to the chart bars when copied to another chart. 

In the case of a Ray drawing, the portion of the Ray that extends after the second point is going to intersect 
different vertical axis coordinates because of this. Also, the very fact there are different number of bars 
between the different time frames also will change the vertical axis coordinates the line intersects after the 
second point. 

In this case regarding Ray drawings, the solution is that the Ray drawing on the source chart needs to have 
its beginning and ending anchor points as set when drawing the Ray, to cover the same or wider Date-Time 
range that the Ray drawing is copied to on the destination chart where there is a misalignment. 

• Another possible solution is to consistently use your Chart Drawings on either Historical or Intraday 
charts only. For example, set the Chart Data Type in Chart >> Chart Settings to Intraday Chart Only, so 
that no matter what time frame per bar that you use, only the more detailed Intraday data will be used. 

This might minimize misalignment issues. When using Intraday data charts, you can create Daily bars by 
setting Chart >> Chart Settings >> Days-Minutes-Seconds to 1-0-0. If the chart was previously a 
Historical Daily data chart, you will need to redraw the Chart Drawings on the more detailed Intraday data 
for the greatest accuracy. 

• Values in a chart are floating-point values. Computer monitors or other display type devices use an integer 
coordinate system. Each pixel that you see on a monitor is equivalent to a particular integer coordinate. 
When mapping between floating-point coordinates and integer coordinates, there is some imprecision and 
some misalignment that can and will occur. The effect of this will be reduced by using a 4K (high-
resolution) monitor.

• If you have changed the timeframe of the chart bars or you are copying Chart Drawings from one chart to 
another, then also check that the first Date-Time in the chart where the drawing appears is early enough to 
actually include the Date-Time of the original leftmost point of the Chart Drawing. So you may need to 
increase the Days to Load setting in Chart >> Chart Settings.

• Another very important item which can cause misalignment of Chart Drawings when changing the 
timeframe of the chart bars or copying Chart Drawings from one chart to another, is if the ending anchor 
point of the Chart Drawing is is in the Right Side Fill Space in either the source or the destination chart. 

Make sure it is on an actual visible bar instead of in the fill space. Refer to the Adjust Chart Drawing 
documentation to adjust the ending anchor point of a Chart Drawing on the source chart. 

This is definitely a problem when the chart bars are not based upon a fixed amount of time and instead are 
variable. 

• When copying a Chart Drawing between different time frames, it is best to draw the Chart Drawing on the 
shorter timeframe chart and actually make sure the anchor points (where you left click to set the points) of 
the Chart Drawing are set exactly where you want them to be on that timeframe. This ensures they will 
remain stable at those particular locations.

Based upon the above explanations, there is not necessarily an exact mapping of the Date-Time and Value anchor 
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points of the Chart Drawing between different time frames per bar.

This is simply because the bars are of a different resolution and there is insufficient and consistent detail available. 
This imprecision exists due to mathematical and physical display monitor limitations which cannot be overcome. 

Additionally, in the case of a Chart Drawing that extends, the reason for misalignment is simply due to the fact that 
the coordinate system is different because there are a different number of chart bars over the span between the 
anchor points of the Chart Drawing.

Chart Drawings During a Chart Replay

[Link] - [Top]
During a Chart Replay, it is necessary that that Date-Time begin and end anchor points for the Chart Drawing are 
currently loaded in the chart. Otherwise, the chart drawing anchor points will map to the nearest Date-Time values 
in the current chart, and affect the display of the Chart Drawing. In this case the Chart Drawing will not appear 
correctly and will gradually change as the chart replays.

*Last modified Thursday, 18th May, 2023.
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Copying Chart Drawings from Other Charts

[Link] - [Top]
A Chart Drawing is a drawing drawn with a Chart Drawing Tool from the Tools menu. 

This includes Lines, Rays, Parallel Lines, Price Retracement drawings and all of the other types of drawings drawn 
with a Drawing Tool.

These Chart Drawings can be copied from the original source chart they were drawn in, to any number of other 
charts in the same or different Chartbooks. These other charts are called the destination charts. When the original 
drawing is changed on the source chart, the copied drawing will automatically update on the destination chart. The 
copied drawing can also be modified on the destination charts. 

To copy Chart Drawings from one or more charts to a specific chart in the same or different Chartbook 
automatically, then you will need to use the Copy Chart Drawings from Chart #'s edit box in Chart >> Chart 
Settings >> Chart Drawings for the chart.
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Enter in that box, the source Chart Number. Example: 4. Each chart has a number that is shown after the # sign on 
its title bar, or the Region Data Line at the top of the chart. This is the Chart Number you need to specify without 
the #.

If there are multiple chart numbers, separate them with a ',' (comma). Example: 1, 2, 3.

Copying Chart Drawings from Other Chartbooks: It is supported to copy Chart Drawings across charts from 
different open Chartbooks. It is necessary for the Chartbooks containing the charts which contain the Chart 
Drawings which are being copied, to be open. To accomplish this you need to specify the Chartbook name with the 
Chart Number in the Copy Chart Drawings from Chart #'s box. The general format is: [chartbook name]:
[chart number]. Example: Chartbook1:4, Chartbook1:2. There can be multiple Chartbooks with a Chart Number 
specified, each separated by a comma.

When using this feature, when the Chart Drawing changes in the source chart, it will automatically be updated in 
the destination chart. This occurs at the Chart Update Interval.

Chart Drawings copied from a source chart can also be modified on the destination chart, refer to Modifying and 
Deleting Chart Drawing Copied to Other Chart.

For complete documentation, refer to Copy Chart Drawings from Chart #'s.

If the Chart Drawings from the source chart do not display on the destination chart, then refer to What to Do If 
Chart Drawings Do Not Copy and Chart Drawings Not Visible in Destination Chart from Smaller Time Frame Per 
Bar Source Chart. 

Volume Profile drawings cannot be copied from one chart to another. 

Drawing Advanced Custom Study Chart Drawings on Other Charts

[Link] - [Top]
The feature documented above to automatically copy Chart Drawings on a chart to another chart does not work 
with user drawn drawings added by Advanced Custom Studies. 

By default they are ignored during the copying process. For further information about drawing tools in Advanced 
Custom Studies, refer to Using Drawing Tools From an Advanced Custom Study. 

There are two solutions to this. One solution is to support in the custom study which is adding these chart drawings 
to a chart, to also add these chart drawings to the other charts where you want them displayed. This can be done by 
using the s_UseTool::ChartNumber member of the tool structure. 

Another solution is to make the ACSIL added Chart Drawing a user drawn drawing and set 
s_UseTool::AllowCopyToOtherCharts to 1. 

Preventing Specific Chart Drawings from Being Copied

[Link] - [Top]
As is explained in the Automatically Copying Chart Drawings to Another Chart section, it is supported to copy 
chart drawings from one chart to another chart automatically.

It is possible to prevent individual Chart Drawings from being copied to another chart when using this feature. To 
prevent the copying of a Chart Drawing, right-click with your Pointer on that drawing and remove the checkmark 
from Allow Copy to Other Charts. 

This command needs to be added to the right-click Chart Drawing Shortcut menu if it is not already. For 
instructions, refer to Customizing Chart Drawing Shortcut Menu. 
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Copying Chart Drawings from TPO Profile Charts Not Supported

[Link] - [Top]
It is not supported to copy Chart Drawings drawn on a TPO Profile Chart to standard charts. They will not copy 
properly because the timestamps in a TPO Profile Chart do not correspond to the timestamps in a standard chart. 

Certain types of Chart Drawings like Rectangle drawings may copy properly to some extent but there is no 
assurance.

*Last modified Monday, 22nd August, 2022.
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• Continuous Futures Contracts Not Supported 
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Description

[Link] - [Top]
The Add Additional Symbol study allows the chart bar data for an additional symbol to be added to either a 
Historical or an Intraday chart in a separate Chart Region. The data is read directly into the chart. There is no need 
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for a separate chart.

The purpose of this study is to visualize the bar data for another symbol within the same chart and also to perform 
custom calculations that involve the main price graph and the chart bar data for an additional symbol or multiple 
symbols.

It is essential when using this study to use Sierra Chart version 1694 or higher. This is a relatively new study and in 
previous versions, the study was still under development and there are some issues prior to this version with the 
Add Additional Symbol study.

Any number of Add Additional Symbol studies can be added to the chart to add more than one additional symbol 
to the chart.

The timeframe of each chart bar for the Add Additional Symbol study matches the timeframe of the main price 
graph bar for the same chart column. The timeframe of the main price graph chart bars can be any time frame 
including Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars.

For example, if the main price graph chart bars are set to 60 minutes per bar, then each of the Add Additional 
Symbol study bars will be 60 minutes each and they will start and stop according to the same time frame as the 
bars of the main price graph.

The start time for any particular chart bar for the Add Additional Symbol study is the same as a start time of the bar 
in the same chart column. The end time for that part will be 1 second before the following bar in the main price 
graph. If there is no following bar because it is the last bar in the chart, the ending time is the Date-Time of the last 
trade within the last bar in the chart.

When the chart bars of the main price graph are based on a variable time frame like Number of Trades, Volume, 
Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars, then the timeframe of each chart bar 
for the Add Additional Symbol study matches the timeframe of the main price graph bar for the same chart 
column.

When an additional symbol has been added to the chart, the use of the Chart Values Crosshair and the displays in 
the Chart Values and Tools Values windows function as they do for other studies. For example, when using the 
Chart Values Crosshair, the displayed information in the Compact Tools Value Window will display the 
information for the area in which the crosshair is located. This will include the bar data for the Add Additional 
Symbol study if the crosshair is in the same Chart Region as that study.

The data for the additional symbol can be used directly in the Difference (Bar) study. For more information refer 
to the Difference - Bar documentation. Specifically refer to the documentation for the Chart 2 Number and 
Graph Input.

The data for the additional symbol can also be used with any of the Arithmetic Studies.

Editing of the underlying data that that is used for the Add Additional Symbol study cannot be performed from 
the chart that contains the additional symbol. In order to edit the data, it is necessary to open the symbol directly in 
a separate chart for that symbol and then make changes to the data there. Refer to Open A Chart, Edit/Download 
Data - Intraday Chart, Edit Data - Historical Chart.

After you complete the editing in a separate chart, then go back to the chart containing the Add Additional 
Symbol study for the symbol which was edited and select Chart >> Reload and Recalculate.

Color Settings

[Link] - [Top]
To set the colors for the price bars displayed by the Add Additional Study graph, refer to Color Settings for Graph 
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Draw Types.

Basing Other Studies on Add Additional Symbol

[Link] - [Top]
It is supported to base studies on the price graph for an Add Additional Symbol study.

The price data, Volume, Number of Trades, Bid Volume and Ask Volume are all available to the study being based 
on the Add Additional Symbol study. Number of Trades, Bid Volume and Ask Volume are only available for 
Intraday charts.

For instructions to base a study on another study, refer to the Based On setting on the Study Settings window. 

Studies that require the underlying Volume at Price data will not have the Volume at Price data from the Add 
Additional Symbol study. 

One example of not being able to access the Volume at Price data would be the Volume by Price study. The 
Volume by Price study cannot be based upon a Add Additional Symbol study or any other study. 

Another example is the Volume Weighted Average Price study. However, in the case of Volume Weighted 
Average Price, you just need to set the Based on Underlying Data Input to No when it is based on the Add 
Additional Symbol study.

Updating of Additional Symbols in Chart

[Link] - [Top]
When using more than one Add Additional Symbol study in the chart, the real-time updating of them or updating 
of them during a chart replay does not occur until the historical data is complete for all of them. 

Performing Calculations Involving Additional Symbols in Chart

[Link] - [Top]
When using the Add Additional Symbol study one or more times a day chart to add additional symbols into a chart, 
you may want to then perform calculations between the symbols. For example you may want to calculate the 
difference between two symbols or the ratio between two symbols.

Add the Add Additional Symbol study for each symbol you want to add to the chart. 

To calculate the difference between two symbols use the Study Subgraphs Subtract study. To calculate the ratio 
between two symbols use the Study Subgraphs Ratio study.

For additional information, refer to Using Basic Arithmetic Studies. 

Inputs

[Link] - [Top]
Symbol

[Link] - [Top]
This Input is for setting the additional symbol to be added to the chart. The symbols need to be the same format as 
the symbols listed in File >> Find Symbol.

Either manually type the symbol or select one through the Find Symbol button. 

In the case of when the chart is a Historical Daily data chart, the additional symbol will also be using the Historical 
Daily data for that additional symbol as well. If you want to use your own chart data file, then refer to the Text/
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CSV Data Format page. Make sure the file extension is .dly.

In the case of when the chart is an Intraday data chart, the additional symbol will also be using the Intraday data for 
that additional symbol as well. If you want to use your own Intraday chart data file, then it first needs to be 
imported into Sierra Chart. Refer to the Exporting and Importing Intraday Data Files page.

Price Multipler

[Link] - [Top]
Sets the price multiplier value to be applied to the additional symbol's price. By default, this value is 1.

An example of when you would need to use this would be when using the Teton Order Routing Service, since 
exchange native pricing is used for the data. And a multiplier needs to be applied to adjust the data to the proper 
format for displaying. Therefore, for most of the CME stock index futures, this would need to be set to .01. 

Volume Multiplier

[Link] - [Top]
Defines the volume multiplier value to be applied to the additional symbol's volume. By default this value is 1.

Fill Blanks With Last Value

[Link] - [Top]
When this is set to Yes any bar for a particular time that would not normally have any data present will use the 
values from the most recent previous bar that does have data. Otherwise, the chart column is left blank.

In most cases it is going to be essential that when using any of the Arithmetic Studies, that this Input is set to Yes 
so that there is data at each chart column which is necessary for these studies.

First Date to Load

[Link] - [Top]
This Input only applies when the study is used on Historical Daily charts. It specifies the first date to load from the 
Historical Daily data file for the symbol.

Align Futures Contract Daily Bars Independent of Year

[Link] - [Top]
This Input only applies when the study is used on Historical Daily charts. Otherwise, it is ignored.

When this Input is set to Yes, then the Daily bar data from the Add Additional Symbol study is aligned to the 
corresponding dates in the chart completely independent of the year. It is used for seasonal futures spreads 
analysis.

Do Not Update Last Bar with Latest Price from Data Feed

[Link] - [Top]
When this Input is set to Yes then the last price that is shown in the most recent bar for this Add Additional 
Symbol study matches to the Date and Time of the last price from the Main Price Graph.

Otherwise, if this Input is set to No then the last price that is shown in the most recent bar for this Add Additional 
Symbol is the most recent data from the data feed, regardless of the Date and Time for the bar.

Continuous Futures Contracts Not Supported

[Link] - [Top]
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When using the Add Additional Symbol study it is not possible to create a Continuous Futures Contract. 

In the case of a futures contract, only the data for the individual symbol specifying a particular contract month and 
year can be displayed by this study.

Seasonal Spread Analysis

[Link] - [Top]
The Add Additional Symbol study can be used in combination with arithmetic studies to perform seasonal spread 
analysis. 

A description of the calculation is as follows. The value of a particular spread, for example December Wheat 
futures for one year minus December Wheat futures for the next year is calculated for each day for the duration of 
that particular spread. This calculation is done for the current year and multiple years prior. This can be for 10 or 
20 years prior or more. For example, the following spreads would be calculated for the duration of the spreads: 
ZWZ19-ZWZ20, ZWZ18-ZWZ19, ZWZ17-ZWZ18 and so on. 

The chart will then show the current spread and the average value of each of the spreads for the different contract 
years for each day in the chart, over a particular number of years. For example the 5 year average the 10 year 
average, the 15 year average, and so on. 

This allows you to see what the typical average price is for a given day of the December wheat spread. 

This is accomplished by using the Add Additional Symbol study, Study Subgraphs Difference study, and the 
Study Subgraphs Average-Multiple studies. 

Refer to the Spread Calculations Example Chartbook for an example of how to do this. 

The Inputs First Date to Load and Align Futures Contract Daily Bars Independent of Year with a Add 
Additional Symbol study are used to support this type of calculation. 

Additionally, the Chart >> Chart Settings >> Chart Data >> Load Empty Bars for Date Range is enabled. 
Also, in the Chart Settings the Date Range is specified to be January 1 for a particular year to December 31 in the 
same year. The year does not matter in this particular case. 

In an upcoming version, Sierra Chart will add a single study, with the necessary Inputs which will automatically 
add and manage the other studies mentioned in this section to do this type of seasonal spread analysis calculation. 

*Last modified Thursday, 13th June, 2024.
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Introduction

[Link] - [Top]
The Custom Calculated Symbols feature requires that you use an up-to-date version of Sierra Chart. This is 
essential for historical data support for custom calculated symbols. 

Custom Calculated Symbols is a feature where you can create a new symbol which is calculated from data from 
two or more symbols using a formula that you specify. 

The calculations are done using the real-time streaming data (when connected to the data feed with File >> 
Connect to Data Feed). Historical data for custom calculated symbols is calculated from historical data 
downloaded for the individual symbol components in the custom formula symbol.

This feature only works with Intraday charts and the Quote Board. 

Custom calculated symbols using this particular feature are not supported with Historical Daily charts. For 
Historical Daily charts, it is necessary to use the various studies available like the Difference (Bar) study. 

The advantage of this feature is that you can create accurate spread charts for nonexchange traded spreads or where 
exchange traded spread data is not available. 

The historical Intraday data generated for Custom Calculated Symbols has a time increment of 1 second. So all of 
the trading activity of the symbols used in the calculation for this 1 second time are consolidated into a single 1 
second Intraday record. 

When historical Intraday data is generated for Custom Calculated Symbols according to the formula in the symbol, 
when there is not historical data at the same Date-Time among all of the different symbols in the calculation, the 
most recent data from the other symbols will be used going back to a maximum of 24 hours. 

There is no market depth data or Bid or Ask values for a Custom Calculated Symbol. 

Continuous Futures Contract Charts are not supported for Custom Calculated Symbols. 

The Intraday data storage timeframe of generated historical data for a Custom Calculated Symbol is always going 
to be 1 Second. The Intraday data storage timeframe, of real-time generated data for a Custom Calculated Symbol 
will depend upon the Intraday Data Storage Time Unit and will be tick by tick in the case of a 1 Tick setting. The 
frequency of the data depends upon the trading activity of the symbol components.

Instructions

[Link] - [Top]
1. If you are using sub instances of Sierra Chart, unless you want to set up a Custom Calculated Symbol 

specific to a particular sub instance, then make sure the Global Settings >> Symbol Settings >> Use 
These Symbol Settings in New Instances When Started option is enabled in the main instance of Sierra 
Chart and follow the instructions below within the main instance only. 

If you want to use Custom Calculated Symbols in a sub instance, you will then need to restart the sub 
instances for them to receive the updated symbol Settings after following the below instructions. 

If you want to set up a Custom Calculated Symbols in a particular sub instance only, then these instructions 
below can be followed in the sub instance. Although in this case it is essential that the Global Settings >> 
Symbol Settings >> Use These Symbol Settings in New Instances When Started option is disabled in 
the main instance of Sierra Chart. This is so you do not overwrite the custom Symbol Settings you will 
have set up with the below instructions when the sub instance is restarted. 
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2. Custom symbols are specific to each individual Data or Trading service Sierra Chart is set to. Therefore, 
select Global Settings >> Data/Trade Service Settings. Set the Current Selected Service that you want 
the custom calculated symbol to be associated with. Press OK.

3. Select Global Settings >> Symbol Settings.
4. Ensure that the option for Use Custom Symbol Settings Values is Enabled. If it is not enabled, then select 

the Checkbox next to this option to Enable it.
5. Press the New button to create a new symbol.
6. In the New Symbol box, enter the symbol according to the following format. The square brackets simply 

represent optional characters. The curly braces ,{}, need to be entered around a symbol to identify the 
symbol to the parser. 

Format: [numeric value][operator]{symbol}[operator][numeric value][operator]{symbol}. 

The [ ] characters are not used in the formula symbol itself. 

This pattern can repeat with as many symbols as necessary. Example: 2*{EURUSD}-2*{EURGBP}. 

Any of the standard Arithmetic Operators can be used. 
7. The following steps describe setting Symbol Settings for custom calculated symbols. For detailed 

instructions about how to do this, refer to Global Symbol Settings Instructions. 
8. Set appropriate values for the Price Format, Tick Size, and Currency Value Per Tick settings.
9. Enter an appropriate name for the Category setting. We recommend using Custom Symbols for the 

Category.
10. Set the Uses Formula Operators setting to Yes. It is absolutely essential to have this option enabled.
11. Set the Download Historical Data for Formula Symbol setting to either Yes or No depending upon 

whether you want historical data downloaded and calculated for this custom formula symbol or not. 
Downloading historical data will take more time. So it is not necessarily an advantage to download 
historical data. By default this is set to No. 

The amount of historical data that will be generated depends upon the Global Settings >> Data/Trade 
Service Settings >> Maximum Historical Intraday Days to Download >> Formula Symbols setting. 
We recommend not using too high of a number for this. Otherwise, downloads will take a long time. 

12. No other settings need to be set. Do not contact Sierra Chart support about how to set other settings because 
they are not needed. Leave them at their default settings!. However, it is fine to set the Intraday Session 
Times.

13. Press OK.
14. Open the symbol through File >> Find Symbol. You will see it listed in the specified Category.
15. Select the Symbol from the list and press Open Intraday Chart. You cannot open a Historical Daily chart 

for a custom symbol.
16. Historical Intraday data download will be downloaded for each of the individual symbol components in the 

custom formula symbol. Once this is complete, the historical data from each of the individual components 
will be calculated into the Intraday data file for the custom formula symbol. This process can take a while. 
The chart will indicate "Downloading Historical Data" while this is occurring. 

17. Once the historical data downloading and calculations are complete, as real-time data is received you will 
see the custom calculated symbol being updated on the chart. 

Regardless of how the chart Session Times are set, the data is still recorded outside of those session times if 
connected to the data feed. Refer to Session Times, for instructions to change the Chart Session Times. 

Resolving Missing Historical Data Issue

[Link] - [Top]
First, make sure you are running an up-to-date version of Sierra Chart. To update, refer to the Fast Update 
instructions. 

It is important to understand that historical data for a custom calculated symbol has two sources. 
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The first source is from downloaded historical data for the component symbols, and is then merged together into 
the custom calculated symbol. This historical data can be enabled or disabled based upon the Download Historical 
Data for Formula Symbol Symbol Setting for the custom calculated symbol in the Global Symbol Settings. 

The second source is historical data that is accumulated from the real time or delayed updating of the custom 
calculated symbol from the data received from the data feeds. 

To enable the Download Historical Data for Formula Symbol Symbol Setting for the custom calculated symbol, 
refer to the Instructions. Understand though that enabling this option, does have a significant negative impact upon 
the real-time updating of the custom calculated symbol. Real-time updating cannot occur until the downloading is 
complete. 

The following information is only applicable when using the Download Historical Data for Formula Symbol 
Symbol Setting for the custom calculated symbol in the Global Symbol Settings. 

If there is missing historical data in a chart for a Custom Calculated Symbol, the first step is to open the individual 
charts for each symbol used within that custom formula. Open the Intraday charts following the Open Chart 
instructions. For example, for the symbol {US30}-{SPX500} you would open Intraday Charts for the US30 and 
SPX500 symbols.

Follow the Retrying Downloading of Intraday Data instructions if there is any missing data for those symbols. 

The amount of historical data that will be generated for a formula symbol depends upon the Global Settings >> 
Data/Trade Service Settings >> Maximum Historical Intraday Days to Download >> Formula Symbols 
setting. We recommend not using too high of a number for this. Otherwise, historical data generation will take a 
long time. However, there must be at least the same number of days or greater in the Intraday data files for the 
individual component symbols of the formula symbol, as compared to this particular setting to actually generate 
the number of days of historical data for the custom formula symbol, that has been set. If the individual symbols 
have less data, the less data will be generated. The number of days generated will be the smaller number of days, 
among all of the components symbols, and the Maximum Historical Intraday Days to Download >> Formula 
Symbols setting.

Once you are sure that there is no missing data in the Intraday Charts for the individual symbols, then the next step 
is to go to the Intraday chart for the Custom Calculated Symbol. Select Edit >> Delete All Data and Download to 
redownload the data from the individual Intraday symbol files.

Historical Data Download Taking Long Time to Complete

[Link] - [Top]
To create historical data for custom calculated symbols, this has to be calculated and generated from existing 
historical data for the individual symbols in the custom calculated symbol. The calculation and generation of this 
historical data can potentially take a long time. 

In this case, you will see Downloading Historical Data or if the historical data download has not yet started, 
Waiting to Download Historical Data displayed on the chart. 

There are two possibilities of what to do. You can disable historical data downloading and calculations. To do this, 
select Global Settings >> Symbol Settings. In the list of symbols, select the formula symbol. Set the Download 
Historical Data for Formula Symbol setting to No. Press OK. 

Or, to speed up the process of downloading historical data for a custom calculated symbol, follow the instructions 
below.

1. Select File >> Disconnect.
2. Set the Maximum Historical Intraday Days to Download setting to a smaller value.
3. Delete the existing Intraday data files which make up the custom calculated symbols.
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4. Connect to the data feed with File >> Connect to Data Feed.
5. Open the custom calculated symbol chart if it is not already open. 

Stock Index Futures Premiums

[Link] - [Top]
The calculation for a stock index futures premium is the difference between the futures price and the cash index 
price.

As of March, 2020 Sierra Chart recommends a new method for calculating stock index futures premiums as 
compared to using specific symbols for these premiums available with the Sierra Chart Exchange Data Feed.

There are two reasons for this.

There is the new Custom Calculated Symbols feature which makes this easy to accomplish.

Second, if the user is not using the Sierra Chart Exchange Data Feed which was previously necessary to access 
stock index futures premiums symbols, it is now possible to do these calculations without relying upon this data 
feed or at least without relying on it for the real-time futures data.

To do this calculation requires that you have real-time data for the stock index futures symbol and real-time data 
for the cash index symbol.

The most accurate way to calculate the premiums is to use the real cash index symbols. If you require this high 
accuracy, you need to use the Sierra Chart Exchange Data Feed which is an additional cost. You have to pay for 
the data feed. And you have to pay for the exchanges the cash index symbols are from. For further information, 
refer to Cash Indexes. 

As an alternative you can use the CFD symbols like SPX500. Initially we recommend just using the CFD symbols.

You also need to have real-time data for the particular stock index futures contract you want to use in the 
calculation. This can be provided through the Denali Exchange Data Feed or be provided through the data feed 
from an external Trading service you may be using. 

For example, to be able to calculate the S&P 500 futures premium you will need to use the formula symbol: 
{ESM20-CME}-{$INX} or {ESM20-CME}-{SPX500}. Accessing data for these symbols is explained above. 
$INX is on the S&P Indices exchange.

To do this calculation in Sierra Chart, refer to the Custom Calculated Symbols page. 

The only requirements for the custom symbol are as follows:

• Symbol: {ESM20-CME}-{SPX500} (Example. Use the appropriate symbol.)
• Category: Custom Symbols
• Uses Formula Operators: true

Meaning of FSC and FSE Displayed After the Symbol

[Link] - [Top]
Since it can take some time to download all the data and perform the initial calculations for a Custom Calculated 
Symbol, an indicator is displayed after the Symbol Name to give some basic information. This indicator will be 
displayed after the symbol name in the Title Bar and the Chart Header (if the Chart Header has the display of the 
Symbol Name enabled).

The following two items may be displayed:

• [FSC]: Formula Symbol Calculating. This indicates that the Custom Calculated Symbol is functioning 
properly and calculations are being performed.

• [FSE]: Formula Symbol Error. This indicates that there is an error with the Custom Calculated Symbol. It 
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could be that one of the symbols that makes up the Custom Calculated Symbol is out of date and therefore 
there is no data to match up, or that there is a more serious error that would need to be reported.

Custom Calculated Symbols Volume Calculations

[Link] - [Top]
In the case of a custom calculated symbol, the following fields: TotalVolume, BidVolume, AskVolume, and 
NumTrades for each generated Intraday data record are the total sum from these same fields of all of the 
component symbols used in the custom calculated symbol. 

This sum is calculated across all of the trades contained within the standard time increment of 1 second (for 
historical data).

You cannot reliably use the generated data for Custom Calculated Symbols with the Numbers Bars study. 

Trading Custom Calculated Symbols

[Link] - [Top]
A custom calculated symbol can be traded when using Trade Simulation Mode both during a chart replay and with 
real-time or delayed streaming data. 

When trading a Custom Calculated Symbol, be sure to set the Currency Value Per Tick Symbol Setting for the 
custom symbol. 

However, there is no support for trading one of the Custom Calculated Symbols using the external connected 
Trading service. Support for trading custom calculated symbols when connected to an external Trading service will 
come in a future release.

Keywords: synthetic, spreads
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Introduction

[Link] - [Top]
This page documents how to create custom spread charts using studies. A spread chart is a chart which is the 
difference between two or more symbols. There can be other calculations involved like multiplying one or more 
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symbols by a particular multiplier.

This documentation is written according to the current version of Sierra Chart which at the time of this writing is 
1919.

In the case of exchange listed spread symbols, it is recommended that you use one of the Sierra Chart Data Feeds 
and use the available spread symbols and chart those as native symbols. Refer to Exchange Traded Spreads on the 
Real-Time Exchange Data Feeds Available from Sierra Chart page.

You will need to use the Add Additional Symbol study and the Arithmetic studies which would include the Study 
Subgraphs- Difference. This is the most efficient way but there is not anything wrong with using the older method 
by using the Difference (Single Line) study.

Instructions

[Link] - [Top]
The following are the instructions to perform a calculation between two different symbols. These instructions 
support creating either Open, High, Low, Close bars or a single line. 

These steps do not document each and every single detail but explain the basic steps. For additional details, click 
the links given.

1. Open a chart for the first symbol through File >> Find Symbol. 
2. Add the additional symbol by selecting Analysis >> Studies. 
3. Add the Add Additional Symbol study to the chart. 
4. Set the Symbol Input with that study to the second symbol to be used in the spread calculation. 
5. Add the Difference (Bar) Study to the chart if you want to create Open, High, Low, Close bars. 
6. The Chart 2 Number and Graph Input with the Difference (Bar) study needs to reference the same chart 

and the Add Additional Symbol study added above. The name of that study will be listed as "Symbol: 
[symbol]". Configure the other Inputs as shown in the screenshot below. 

7. Or if you want to create a single line for the difference/spread calculation, Add the Study Subgraphs 
Subtract study to the chart. Or it is also supported to use the Difference (Single Line) study. The advantage 
is that the Difference (Single Line) study supports using multipliers in the calculation. There is no 
performance difference between either one.

8. In the case of when using Study Subgraphs Subtract study, set the Input Study 1 Input to reference the 
Main Price Graph and the Last Subgraph. Set the Input Study 2 Input to reference the Add Additional 
Symbol study and the Last Subgraph. 

9. Press OK to close the Chart Studies window. 
10. More symbols and more advanced calculations can be involved to create the spread that you need by using 

additional instances of the Add Additional Symbol study and the Arithmetic Studies .

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
The Denali Exchange Data Feed Delayed Exchange Data Feed have available the Market by Order data from the 
CME Group, EUREX, and CBOE Futures exchanges. 

The Market by Order data shows the specific orders that make up the Market Depth at each price level and displays 
the relative position of these orders in the queue.

Market by order data consists of Limit orders which have not yet executed. 

Access to this information is limited to Service Package 12.

The Market by Order data is displayed in a separate column in the Trade/Chart DOM. Bid, and Ask, or Combined 
Bid and Ask columns can be added to display the information.

Currently only Market by Order data that has an order quantity greater than or equal to 3 is transmitted and 
displayed in the Trade/Chart DOM market orders columns. Therefore, this is not a full representation of the orders 
at each price level, but gives information for the larger orders. It is also possible to change the minimum order 
quantity to a larger value than 3 in the Symbol Settings.

The Market by Order data is displayed in the order that the data exists in the queue at each price level. The 
ordering of the data (from front of queue to back) is controlled by the alignment for each of the Market Order 
columns.

There is no support for recording market by order data or downloading of historical market by order data. 

Step-by-Step Instructions

[Link] - [Top]
In order to receive and display the Market by Order data, follow these steps:

1. Go to Global Settings >> Sierra Chart Server Settings and make sure that the option for Subscribe 
Market by Order Data When Market Depth Subscribed is set to Yes and that the option for Use 
Separate Connection for Market by Order Data is set to Yes.

2. Select OK to close the Sierra Chart Server Settings window.
3. Update the Symbol Settings.
4. After changing the settings, reconnect to the data feed by selecting File >> Disconnect and File >> 

Connect to Data Feed.
5. Open an Intraday chart by selecting File >> Find Symbol. A chart needs to be open for the next step. For 

more information, refer to Find Symbol.
6. Select Trade >> Trading Chart DOM On to enable the Trading Chart DOM for the active chart. If this is 

already enabled, then skip this step. 

For the remainder of these steps the Trading Chart DOM will be used as the basis for the example. The 
same concepts apply to the Trade DOM and the Market Data Columns, although appropriate adjustments to 
the following steps will need to be made if applying these steps to the Trade DOM.

7. Select Trade >> Customize Chart/Trade DOM Columns.
8. Select any of the three Market by Order column options in the left pane :
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◦ Bid Market Orders Column 
◦ Ask Market Orders Column 
◦ Combined Bid Ask Market Orders Column 

9.

And select the -> button to add the column to the right pane. 

The Combined Bid Ask Market Orders Column can not be used at the same time as the Bid Market 
Orders Column or the Ask Market Orders Column. If it is added when either of these is already added, 
then the other columns will be removed. 

10. By default, the Market Data columns alignment is set to Center, this places the front of the queue 
quantities on the right side of the list. This can be modified by changing the alignment for the column. A 
Right alignment will keep the order the same as Center (front of queue to the right) and will align the data 
to the right side of the column. A Left alignment will change the order of the data such that the front of the 
queue is to the left and will also align the data to the left. Change the alignment setting for the column(s) as 
desired.

11. Adjust the position of the added column(s) as desired by selecting the column name in the Visible 
Columns list and pressing the Move Up or Move Down buttons to move the column up or down in the list.

12. Select OK to close the Customize Chart/Trade DOM Columns.
13. Select File >> Disconnect.
14. Select File >> Connect to Data Feed to reconnect to the data feed to start receiving the Market by Order 

data.
15. If you do not receive the market by order data, one thing to do is to disable use of Custom Symbol Settings.

Queue Ordering and Alignment

[Link] - [Top]
The data in the Market Order columns is ordered relative to the position in the queue (front of queue to back of 
queue). Data towards the front of the queue will fill prior to orders towards the back of the queue.

The specific order is determined by the Alignment of the column. The following settings apply:

• Left: When a Market Data Column has the alignment set to Left then the data that is furthest to the left for 
a specific price in the Market Data Column is towards the front of the queue and the data that is furthest to 
the right for a specific price in the Market Data Column is towards the back of the queue. 

In this alignment mode, the data will also be aligned to the left side of the column. 
• Center: When a Market Data Column has the alignment set to Center then the data that is furthest to the 

right for a specific price in the Market Data Column is towards the front of the queue and the data that is 
furthest to the left for a specific price in the Market Data column is towards the back of the queue. 

In this alignment mode, the data will also be aligned in the center of the column. 
• Right: When a Market Data Column has the alignment set to Right then the data that is furthest to the right 

for a specific price in the Market Data Column is towards the front of the queue and the data that is furthest 
to the left for a specific price in the Market Data column is towards the back of the queue. 

In this alignment mode, the data will also be aligned in the right side of the column. 

Determining Your Order's Relative Position in the Queue

[Link] - [Top]
When using the Teton Order Routing Service, any orders that are placed that have a quantity large enough to 
display in the Market Orders columns will show in the column with an asterisk (*) next to the quantity. The 
asterisk indicates that this is your order.

Since only orders that are greater than the set quantity for the columns are displayed, it is not possible to determine 
the absolute position in the queue for an order. But, the position relative to other large orders is easily determined 
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by looking at the position of your order in relation to the other orders that are displayed in the column.

It is important to keep in mind the ordering of the data based on the alignment of the column data. Refer to the 
Queue Order and Alignment section for further information.

Adjusting Minimum Quantity to Display for Market by Order Data

[Link] - [Top]
The minimum value that is transmitted, and hence displayed, for the Market by Order data is 3. Therefore, any 
value less than 3 is not sent from the data server to the Sierra Chart software.

It is possible to change the minimum value to a number larger than 3 on a per symbol basis. This may be necessary 
if performance issues arise due to the amount of data that is being transmitted. Or it may be performed simply to 
identify larger orders in the DOM.

The following instructions walk through how to change the minimum value for a symbol:

1. Select Global Settings >> Symbol Settings on the menu.
2. On the Symbol Settings window select the desired symbol in the Symbols list on the left. 

If you are using a Trade and Current Quote Symbol in the Chart or Trading DOM and you do not have Use 
as Trade Only Symbol enabled, then you must select that particular Trade and Current Quote Symbol in 
the list in the Symbol Settings window. Otherwise, there will be no effect on the minimum quantity 
displayed for Market by Order data.

3. In the Settings list on the right scroll down to find the entry for Minimum Market by Order Quantity. 
Select this entry.

4. Enter a value greater than 3 in the Custom field just below the Settings pane. Any value less than 3 will be 
treated as a value of 3.

5. Enable Use Custom Symbol Settings Values.
6. Select the OK button to close the Symbol Settings window.
7. Select File >> Disconnect to disconnect from the data feed.
8. Select File >> Connect to Data Feed to reconnect to the data feed and have the Minimum Quantity for the 

Market by Order data updated for the adjusted symbol(s).

*Last modified Wednesday, 05th July, 2023.
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◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Chart Studies

Chart Studies
A simple definition of a Study is that it is a graph of the results from a formula applied to the entire series of data 
elements in a chart. A study may also be called an indicator. In Sierra Chart they are called studies.

See the Technical Studies Reference documentation page for information on the available studies. In Sierra Chart, 
you can also create your own custom study by using the Spreadsheet Study or by using the Advanced Custom 
Study Interface and Language.
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• Adding/Modifying Chart Studies
• Chart Studies Window
• Studies Available
• Studies to Graph
• Add
• Move Up / Move Down
• Settings
• Duplicate
• Remove (Analysis >> Studies)
• Save Studies as Study Collection
• Add Custom Study
• Study Settings Window

◦ Settings and Inputs Tab
▪ Based On - Basing a Study on Another Study
▪ Short Name
▪ Chart Region

▪ Overlaying Studies in the Same Chart Region on a Chart
▪ Overlaying a Study on the Main Price Graph
▪ Displaying a Scale on the left Side for the Overlay Study

▪ Value Format
▪ Scale
▪ Display As Main Price Graph
▪ Hide Study
▪ Draw Study Underneath Main Price Graph (in the same Chart Region)
▪ Protect With Password
▪ Spreadsheet Name / DLL File and Function Name
▪ Include in Study Summary
▪ Include in Spreadsheet

◦ Subgraphs Tab
▪ Subgraphs >> Graph Draw Type
▪ Subgraphs >> Color
▪ Subgraphs >> Draw Style

▪ Line (ACSIL: DRAWSTYLE_LINE)
▪ Bar (ACSIL: DRAWSTYLE_BAR)
▪ Point (ACSIL: DRAWSTYLE_POINT)
▪ Dash (ACSIL: DRAWSTYLE_DASH)
▪ Hidden (ACSIL: DRAWSTYLE_HIDDEN)
▪ Ignore (ACSIL: DRAWSTYLE_IGNORE)
▪ Stair Step (ACSIL: DRAWSTYLE_STAIR_STEP)
▪ Stair Step To Edge(ACSIL: DRAWSTYLE_STAIR_STEP_TO_EDGE)
▪ Square (ACSIL: DRAWSTYLE_SQUARE)
▪ Square Offset Left (ACSIL: DRAWSTYLE_SQUARE_OFFSET_LEFT)
▪ Square Offset Left for Candlestick (ACSIL: 

DRAWSTYLE_SQUARE_OFFSET_LEFT_FOR_CANDLESTICK)
▪ Star (ACSIL: DRAWSTYLE_STAR)
▪ Plus (ACSIL: DRAWSTYLE_PLUS)
▪ X (ACSIL: DRAWSTYLE_X)
▪ Arrow Up (ACSIL: DRAWSTYLE_ARROW_UP)
▪ Arrow Down (ACSIL: DRAWSTYLE_ARROW_DOWN)
▪ Arrow Left (ACSIL: DRAWSTYLE_ARROW_LEFT)
▪ Arrow Right (ACSIL: DRAWSTYLE_ARROW_RIGHT)
▪ Fill Top (ACSIL: DRAWSTYLE_FILL_TOP) and Fill Bottom (ACSIL: 

DRAWSTYLE_FILL_BOTTOM)
▪ Fill Rectangle Top (ACSIL: DRAWSTYLE_FILL_RECTANGLE_TOP) and Fill 

Rectangle Bottom (ACSIL: DRAWSTYLE_FILL_RECTANGLE_BOTTOM)



▪ Fill Rectangle To Zero (ACSIL: DRAWSTYLE_FILL_RECTANGLE_TO_ZERO)
▪ Left Side Tick Size Rectangle (ACSIL: 

DRAWSTYLE_LEFT_SIDE_TICK_SIZE_RECTANGLE) and Right Side Tick Size 
Rectangle (ACSIL: DRAWSTYLE_RIGHT_SIDE_TICK_SIZE_RECTANGLE)

▪ Color Bar (ACSIL: DRAWSTYLE_COLOR_BAR)
▪ Color Bar Hollow (ACSIL: DRAWSTYLE_COLOR_BAR_HOLLOW)
▪ Color Bar Candle Fill (ACSIL: DRAWSTYLE_COLOR_BAR_CANDLE_FILL)
▪ Box Top (ACSIL: DRAWSTYLE_BOX_TOP) and Box Bottom (ACSIL: 

DRAWSTYLE_BOX_BOTTOM)
▪ Box Top Center (ACSIL: DRAWSTYLE_BOX_TOP_CENTER) and Box Bottom 

Center (ACSIL: DRAWSTYLE_BOX_BOTTOM_CENTER)
▪ Custom Text (ACSIL: DRAWSTYLE_CUSTOM_TEXT)
▪ Text With Background (ACSIL: DRAWSTYLE_TEXT_WITH_BACKGROUND)
▪ Bar Top (ACSIL: DRAWSTYLE_BAR_TOP) and Bar Bottom (ACSIL: 

DRAWSTYLE_BAR_BOTTOM)
▪ Transparent Bar Top (ACSIL: DRAWSTYLE_TRANSPARENT_BAR_TOP) and 

Transparent Bar Bottom (ACSIL: 
DRAWSTYLE_TRANSPARENT_BAR_BOTTOM)

▪ Line - Skip Zeros (ACSIL: DRAWSTYLE_LINE_SKIP_ZEROS)
▪ Transparent Fill Top (ACSIL: DRAWSTYLE_TRANSPARENT_FILL_TOP) and 

Transparent Fill Bottom (ACSIL: 
DRAWSTYLE_TRANSPARENT_FILL_BOTTOM)

▪ Text (ACSIL: DRAWSTYLE_TEXT)
▪ Point On Low (ACSIL: DRAWSTYLE_POINT_ON_LOW)
▪ Point On High (ACSIL: DRAWSTYLE_POINT_ON_HIGH)
▪ Triangle Up (ACSIL: DRAWSTYLE_TRIANGLE_UP)
▪ Triangle Down (ACSIL: DRAWSTYLE_TRIANGLE_DOWN)
▪ Triangle Left (ACSIL: DRAWSTYLE_TRIANGLE_LEFT)
▪ Triangle Right (ACSIL: DRAWSTYLE_TRIANGLE_RIGHT)
▪ Triangle Right Offset(ACSIL: DRAWSTYLE_TRIANGLE_RIGHT_OFFSET)
▪ Triangle Right Offset for Candlestick (ACSIL: 

DRAWSTYLE_TRIANGLE_RIGHT_OFFSET_FOR_CANDLESTICK)
▪ Transparent Fill Rectangle Top (ACSIL: 

DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_TOP) and Transparent Fill 
Rectangle Bottom (ACSIL: 
DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_BOTTOM)

▪ Transparent Fill Rectangle To Zero (ACSIL: 
DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_TO_ZERO)

▪ Transparent Text (ACSIL: DRAWSTYLE_TRANSPARENT_TEXT)
▪ Background (ACSIL: DRAWSTYLE_BACKGROUND)
▪ Diamond (ACSIL: DRAWSTYLE_DIAMOND)
▪ Fill to Zero (ACSIL: DRAWSTYLE_FILL_TO_ZERO)
▪ Transparent Fill to Zero (ACSIL: 

DRAWSTYLE_TRANSPARENT_FILL_TO_ZERO)
▪ Left Price Bar Dash (ACSIL: DRAWSTYLE_LEFT_PRICE_BAR_DASH)
▪ Right Price Bar Dash (ACSIL: DRAWSTYLE_RIGHT_PRICE_BAR_DASH)
▪ Candlestick Body Open (ACSIL: DRAWSTYLE_CANDLESTICK_BODY_OPEN) 

and Candlestick Body Close (ACSIL: 
DRAWSTYLE_CANDLESTICK_BODY_CLOSE)

▪ Value on High (ACSIL: DRAWSTYLE_VALUE_ON_HIGH)
▪ Value on Low (ACSIL: DRAWSTYLE_VALUE_ON_LOW)
▪ Value of Subgraph (ACSIL: DRAWSTYLE_VALUE_OF_SUBGRAPH)
▪ Custom Value At Y (ACSIL: DRAWSTYLE_CUSTOM_VALUE_AT_Y)
▪ Custom Value At Y with Border (ACSIL: 

DRAWSTYLE_CUSTOM_VALUE_AT_Y_WITH_BORDER)



▪ Custom Value at Y Left Aligned (ACSIL: 
DRAWSTYLE_CUSTOM_VALUE_AT_Y_LEFT_ALIGNED)

▪ Custom Value at Y Right Aligned (ACSIL: 
DRAWSTYLE_CUSTOM_VALUE_AT_Y_RIGHT_ALIGNED)

▪ Transparent Custom Value at Y Left Aligned (ACSIL: 
DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y_LEFT_ALIGNED)

▪ Transparent Custom Value at Y Right Aligned (ACSIL: 
DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y_RIGHT_ALIGNED
)

▪ Point Right Offset (ACSIL: DRAWSTYLE_POINT_RIGHT_OFFSET)
▪ Point Left Offset (ACSIL: DRAWSTYLE_POINT_LEFT_OFFSET)
▪ Subgraph Name and Value Labels Only (ACSIL: 

DRAWSTYLE_SUBGRAPH_NAME_AND_VALUE_LABELS_ONLY)
▪ Line at Last Bar to Edge (ACSIL: 

DRAWSTYLE_LINE_AT_LAST_BAR_TO_EDGE)
▪ Horizontal Profile (ACSIL: DRAWSTYLE_HORIZONTAL_PROFILE)
▪ Horizontal Profile Hollow (ACSIL: 

DRAWSTYLE_HORIZONTAL_PROFILE_HOLLOW)
▪ Left Offset Box Top (ACSIL: DRAWSTYLE_LEFT_OFFSET_BOX_TOP) and 

Left Offset Box Bottom (ACSIL: 
DRAWSTYLE_LEFT_OFFSET_BOX_BOTTOM)

▪ Right Offset Box Top (ACSIL: DRAWSTYLE_RIGHT_OFFSET_BOX_TOP) and 
Right Offset Box Bottom (ACSIL: 
DRAWSTYLE_RIGHT_OFFSET_BOX_BOTTOM)

▪ Right Offset Box Top for Candlestick (ACSIL: 
DRAWSTYLE_RIGHT_OFFSET_BOX_TOP_FOR_CANDLESTICK) and Right 
Offset Box Bottom for Candlestick (ACSIL: 
DRAWSTYLE_RIGHT_OFFSET_BOX_BOTTOM_FOR_CANDLESTICK)

▪ Square Offset Right (ACSIL: DRAWSTYLE_SQUARE_OFFSET_RIGHT)
▪ Square Offset Right for Candlestick (ACSIL: 

DRAWSTYLE_SQUARE_OFFSET_RIGHT_FOR_CANDLESTICK)
▪ Transparent Circle (ACSIL: DRAWSTYLE_TRANSPARENT_CIRCLE)
▪ Circle Hollow (ACSIL: DRAWSTYLE_CIRCLE_HOLLOW)
▪ Transparent Circle Variable Size (ACSIL: 

DRAWSTYLE_TRANSPARENT_CIRCLE_VARIABLE_SIZE)
▪ Circle Hollow Variable Size (ACSIL: 

DRAWSTYLE_CIRCLE_HOLLOW_VARIABLE_SIZE)
▪ Point Variable Size (ACSIL: DRAWSTYLE_POINT_VARIABLE_SIZE)
▪ Point Variable Size With Border (ACSIL: 

DRAWSTYLE_POINT_VARIABLE_SIZE_WITH_BORDER)
▪ Line Extend To Edge (ACSIL: DRAWSTYLE_LINE_EXTEND_TO_EDGE)
▪ Background Transparent (ACSIL: 

DRAWSTYLE_BACKGROUND_TRANSPARENT)
▪ Transparent Custom Value At Y (ACSIL: 

DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y)
▪ Left Offset Box Top for Candlestick (ACSIL: 

DRAWSTYLE_LEFT_OFFSET_BOX_TOP_FOR_CANDLESTICK) and Left 
Offset Box Bottom for Candlestick (ACSIL: 
DRAWSTYLE_LEFT_OFFSET_BOX_BOTTOM_FOR_CANDLESTICK)

▪ Color Background At Price (ACSIL: 
DRAWSTYLE_COLOR_BACKGROUND_AT_PRICE)

▪ Line at Last Bar to Left Side (ACSIL: 
DRAWSTYLE_LINE_AT_LAST_BAR_TO_LEFT_SIDE)

▪ Line at Last Bar Left to Right (ACSIL: 
DRAWSTYLE_LINE_AT_LAST_BAR_LEFT_TO_RIGHT)



▪ Line From End of Chart Left to Right (ACSIL: 
DRAWSTYLE_LINE_FROM_END_OF_CHART_LEFT_TO_RIGHT)

▪ Left Side Tick Size Rectangle (ACSIL: 
DRAWSTYLE_LEFT_SIDE_TICK_SIZE_RECTANGLE)

▪ Right Side Tick Size Rectangle (ACSIL: 
DRAWSTYLE_RIGHT_SIDE_TICK_SIZE_RECTANGLE)

▪ Transparent Square Offset Left for Candlestick (ACSIL: 
DRAWSTYLE_TRANSPARENT_SQUARE_OFFSET_LEFT_FOR_CANDLESTI
CK)

▪ Transparent Square Offset Right for Candlestick (ACSIL: 
DRAWSTYLE_TRANSPARENT_SQUARE_OFFSET_RIGHT_FOR_CANDLEST
ICK)

▪ Transparent Left Side Tick Size Rectangle (ACSIL: 
DRAWSTYLE_TRANSPARENT_LEFT_SIDE_TICK_SIZE_RECTANGLE)

▪ Transparent Right Side Tick Size Rectangle (ACSIL: 
DRAWSTYLE_TRANSPARENT_RIGHT_SIDE_TICK_SIZE_RECTANGLE)

▪ Transparent Circle Variable Size With Border (ACSIL: 
DRAWSTYLE_TRANSPARENT_CIRCLE_VARIABLE_SIZE_WITH_BORDER)

▪ Notes about Top and Bottom Draw Style Pairs
▪ Filling the Area Between Two Study Subgraphs
▪ Filling the Area Between Two Study Subgraphs within Different Studies
▪ Subgraphs >> Line Style
▪ Subgraphs >> Line Width/Size
▪ Subgraphs >> Auto Coloring

▪ Auto Coloring >> None
▪ Auto Coloring >> Based on Slope
▪ Auto Coloring >> Based on Positive/Negative
▪ Auto Coloring >> Same As Base Graph
▪ Auto Coloring >> Angle Based Gradient

▪ Subgraphs >> Label
▪ Subgraphs >> Text To Draw
▪ Subgraphs >> Displacement
▪ Subgraphs >> Name and Value Labels

▪ Label for Study Bars Not Updating
▪ Subgraphs >> Display Name and Value in Chart Values Windows
▪ Subgraphs >> Display Name and Value in Region Data Line
▪ Subgraphs >> Include in Summary
▪ Subgraphs >> Include In Spreadsheet
▪ Subgraphs >> Use Transparent Label Background
▪ Subgraphs >> Display Study Subgraphs Name and Value - Global
▪ Subgraphs >> Display Study Name
▪ Subgraphs >> Display Input Values
▪ Subgraphs >> Always Show Name and Value Labels When Enabled
▪ Subgraphs >> Use Common Displacement
▪ Subgraphs >> Resolve Full Names for Reference Inputs
▪ Subgraphs >> Display Values When Hidden
▪ Subgraphs >> Use Chart Graphics Settings for Subgraph Colors
▪ Transparency Level for Fill Styles

◦ Alerts Tab (Opens a new page)
• Quick Access to Study Settings
• Changing Study Inputs Directly from Chart
• Hiding and Showing Study Directly from Chart
• Using Custom Default Study Settings

◦ Resetting Default Study Settings For an Individual Study
◦ Resetting Default Study Settings For All Studies

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2d/index9fef.html?page=doc/StudyChartAlertsAndScanning.php


• Password Protecting Studies
• Preventing Study From Compressing Main Price Graph
• Adjusting Study Settings Input Regions
• Displaying a Study with Both Bars and Bounding Line
• Avoiding Vertical Joining Line for Study Subgraphs
• Adding a Horizontal Line to an Existing Study
• Hiding a Study Subgraph within a Study

◦ Hiding Subgraphs to Prevent Display of Study when Unhiding Studies
• Study Display Order

◦ Chart Studies and Chart Drawings
◦ Using Transparency
◦ Scale Values

• Study Calculation Precedence And Related Issues
◦ Chart Values and Spreadsheet Studies
◦ Circular Study References When Using the Spreadsheet Study
◦ How Calculation Order of Studies Is Determined

• Basing Study Calculations on Set Time Range in Chart
• References to Other Charts and Tagging
• Resolving Study Not Visible Issue
• Using Transparency
• Resolving Study Differences
• First Bar Study is Visible At

◦ Study Controlled Number of Bars to Calculate
◦ Study Requires a Certain Amount of Data Prior to Display

• Adding Multiple Instances of the Same Study
• Reducing Processing Time for Studies
• Using the Basic Arithmetic Studies (Opens a new page)
• Study Collections (Opens a new page)
• Alert Conditions and Scanning (Opens a new page)

Adding/Modifying Chart Studies

[Link] - [Top]
1. Open or go to an already opened chart for which you want to add studies to, or modify the studies of.
2. Select Analysis >> Studies on the menu or press the F6 key on your keyboard to display the Chart 

Studies window. 

3. To Add a study, select a study in the Studies Available list box (see image to the right) and then press the 
Add button. Any number studies can be added to a chart and even the same study can be added more than 
once to the chart. For example, you can add 2 Moving Averages to the chart, each with a different Length 
input. 

Advanced Custom Studies from DLL files (these are studies developed by other developers) can be added 
by pressing the Add Custom Study button. The names of all the Advanced Custom Study files will be 
listed on the Studies list on the Add Study window. Press the + sign to the left of the Advanced Custom 
Study file name to list all of the available Custom Studies within that file. 

To add a study to the chart, select the custom study from the list and press the Add button. For additional 
information, refer to the How to Use an Advanced Custom Study page.

4. To Modify the settings for a study, select the study in the Studies to Graph list box and press on the 
Settings button to open the Study Settings Window for the study. 

On the Study Settings window you will see two tabs. The Settings and Inputs tab is for setting the study's 
Inputs and various other settings. The Subgraphs tab sets various appearance settings for the study's 
subgraphs. This includes the Draw Style and Color of each Subgraph. Each line in a study is called a 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2d/index1fd3.html?page=doc/ArithmeticStudies.php
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Subgraph. Although, not all Subgraphs are continuous lines. For example, the Bar Draw Style are 
individual vertical lines at each chart column that are all related to each other and are considered one 
subgraph.

5. When you are done, press the OK button on the Study Settings window for a study, if it is open. If not, go 
onto the next step.

6. Press the OK button on the Chart Studies window to apply your studies and changes to the chart.
7. To quickly modify the settings for a study after it is on the chart, refer to the Quick Access to Study 

Settings section.
Note: For the Subgraphs in a study graph to be visible, you need to have enough data in the chart. For example, a 
Moving Average study with a Length of 10 needs at least 10 bars of historical data in the chart. If there are only 10 
bars in the chart, then you will only see one point of data in the Moving Average graph.

Chart Studies Window

[Link] - [Top]
Open the Chart Studies window by selecting Analysis >> Studies on the menu.

 
Studies Available

[Link] - [Top]
Lists all available studies that can be applied to a chart.

Studies To Graph

[Link] - [Top]
Lists the studies that will or are currently applied to the chart.

After each study name, is the calculation time in milliseconds during the last full recalculation of the study. Refer 
to the image below for an example of this.

 
This time represents the full calculation time. Not the calculation time, at each chart update. At a chart update, a 
study may not take any calculation time because it has nothing to do. Therefore, it takes no time. 

Each study has a unique ID assigned to it (ID: ). It is unique and cannot be changed after it is assigned. When a 
study is duplicated, it will receive a new ID.

Add

[Link] - [Top]
Adds the selected study in the Studies Available list box to the Studies To Graph list box. If you wish to add the 
same study more than once, then press the Add button twice.

Move Up / Move Down

[Link] - [Top]
Moves the selected study in the Studies To Graph list box, up or down one level.

This is useful for adjusting the study display order on the chart, study calculation order, or the display order of 
studies on a Spreadsheet when using one of the Spreadsheet studies.

If you are using one of the Spreadsheet studies, then the order studies that will be displayed on the Spreadsheet is 
the same as this list.

Settings



[Link] - [Top]
The Settings command button displays the Study Settings Window for the selected study in the Studies To Graph 
list box.

To select a study, just select its name in the Studies to Graph list box with your Pointer. A study must be first 
added to the Studies to Graph list box before you can adjust the settings for it.

Duplicate

[Link] - [Top]
The Duplicate command button duplicates the selected study in the Studies To Graph list box and creates an 
exact copy of it using the same settings.

Another way to apply a study to a chart is to save that single study as a Study Collection that contains a single 
study. Refer to Study Collections. Make sure to enable the option to Prompt to Remove Existing Studies.

Remove (Analysis >> Studies)

[Link] - [Top]
Removes the selected study in the Studies To Graph list box. Press OK or Apply to actually remove the study 
from the chart.

Save Studies as Study Collection

[Link] - [Top]
These controls are for Study Collections:

• Save Single
• Save All
• Delete Study Collections List
• Delete
• Prompt to Remove Existing Studies

Refer to the Study Collections page for complete documentation.

Add Custom Study

[Link] - [Top]
Opens the Add Custom Study window. This window allows you to add Advanced Custom Studies to the chart. 
The Advanced Custom Studies are contained within DLL (dynamic Link Library) files. These DLL study files need 
to be located in the Sierra Chart Data Files Folder. You can find this folder by selecting Global Settings >> 
General Settings on the menu.

OK 

Saves all changes, closes the window and calculates the studies.

Cancel

Cancels all changes and closes the window.

Apply

Saves all changes and calculates the study while keeping the window open.

Help
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Displays this page.

Study Settings Window

[Link] - [Top]
The Study Settings window is for entering and adjusting the settings for a study on the chart. To open the Study 
Settings window for a study, follow these steps:

1. Open the Chart Studies window if it is not already open by selecting Analysis >> Studies on the menu.
2. Add the study to the Studies To Graph list on the Chart Studies window, if it is not already added.
3. Highlight the study in the Studies To Graph list by selecting it with your pointer.
4. Press the Settings button on the Chart Studies window to display Study Settings window.
5. For more details, refer to Adding/Modifying Studies.

OK

The OK button saves all changes and closes the window.

Cancel

The Cancel button cancels all changes and closes the window.

Help

The Help button displays this page.

Settings and Inputs tab

[Link] - [Top]
To access the Settings and Inputs tab for a study, refer to Adding/Modifying Chart Studies. Refer to the image 
below.

Settings and Inputs Tab >> Inputs

The Inputs list box displays the input settings for the study which control various parameters of the study. To 
adjust an Input, click on its name in the list and enter or select the new value in the control box or boxes just below 
the list.

Settings and Inputs Tab >> Based On - Basing a Study on Another Study

[Link] - [Top]

The Based On setting on the Settings and Inputs tab of the Study Settings window supports basing a study 
another study. For example, you could apply the Moving Average study to a Volume study. Follow the 
instructions below.

Not all studies support being based on other studies. For example, studies that rely on two or more of the Open, 
High, Low, or Close values of chart bars usually cannot be based on other studies unless they have Input Data 
inputs to control what specific Subgraphs to reference in the study they are based on.

1. Open the Study Settings window for a study by following the instructions in the Adding/Modifying Chart 
Studies section on this page.

2. Select the Inputs and Settings tab.
3. Select from the Based On list the study to base the study that the Study Settings window is open for, on. 

Only studies which are already added to the Studies to Graph list on the Chart Studies window will be 
listed. It is necessary for a study to be in that list in order to base a study on it. If you want to base a study 



on the main price graph, then select <Main Price Graph>.
4. When you base a study on another study, then the inputs named Input Data will list the Subgraphs of the 

study you are basing your study on. After setting Based On, you will need to choose the appropriate 
Subgraph listed in these Input Data inputs. This is especially important when basing a study that normally 
is based on the main price graph and refers to Open, High, Low, or Close/Last values from that main price 
graph. Those Input Data Inputs now need to refer to the appropriate Study Subgraphs it is based on.

5. Adjust the Chart Region setting for the study to the same region as the study you are basing it on, if you 
want it displayed in that same region.

6. If you wish to hide the study that you Based your study on because it is not in itself useful for you to view, 
then enable the Hide Study setting on the Study Settings window for that study.

7. Press OK.
Settings and Inputs Tab >> Short Name

[Link] - [Top]
Use the Short Name setting to give a study a short or custom name to display as an alternative to the default study 
name in the Region Data Line for the chart region where the study is located on the chart and to display in the 
Chart Values windows. This name is also displayed on a Spreadsheet where the study is outputted to when using 
one of the Spreadsheet studies. In the case of the Spreadsheet studies, the original name is displayed in (). 
Example: YourCustomShortName (Moving Average-Simple).

Settings and Inputs Tab >> Chart Region

[Link] - [Top]
Use Chart Region drop-down list to set the region to display the study in.

There are 12 regions in a chart. Region 1 is at the top of the chart window. It is where the main price graph is 
located. Regions 2 through 12 are below the main price graph.

Regions 2 through 12 are only displayed if a study is set to display in one of them.

Note that it is not possible to display some Subgraphs of a study in one chart region and some in another chart 
region. It is the entire study that gets displayed in the selected chart region. If you want to display some Subgraphs 
in one region and some in another, then you can either use multiple studies, or use the Study Subgraph Reference 
study to accomplish this. 

If you notice a blank Chart Region, then make sure there are no other studies using a Chart Region below that 
Chart Region. There could also be studies which are hidden in that Chart Region. Refer to Hide Study. 

When studies are added or removed, and this changes the used Chart Regions within the chart, the height 
percentages of these regions are reset to default. One way to avoid this is to use preconfigured Study Collections 
which also save the region heights. Therefore, you can switch between different configurations saved exactly as 
you want just by selecting the particulars previously saved Study Collection. 

Overlaying Studies in the Same Chart Region on a Chart
[Link] - [Top]
Follow the instructions below to overlay 2 studies in the same Chart Region on the chart.

1. Select Analysis >> Studies from the Sierra Chart menu.
2. Add the 2 studies to the chart. For instructions, refer to Adding/Modifying Chart Studies.
3. Select one of the studies and press the Settings button to display the Study Settings window for the 

study.
4. Set the Chart Region box to 2 or whatever chart region you want it displayed in.
5. Note: If you are overlaying studies that have significantly different scales, then it is necessary to set 

the Scale Range of one of them to an Independent scale. On the Study Settings window for the 
current study, which is already open, press the Scale button and set the Scale Range to 
Independent.

6. Press OK.
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7. Repeat steps 2 and 3 above for the other study. Make sure this other study is set to the same Chart 
Region as the other study you require in the same Chart Region.

8. Press OK and OK again.
9. If you require to see the scale for each of these studies, then select Chart >> Chart Settings >> 

Scale. Enable the Use Left Side Scale option.
  

Overlaying a Study on the Main Price Graph
[Link] - [Top]
It is also supported to set the Chart Region to 1 to overlay the study on the main chart graph.

1. For example, if you want to overlay a stochastic on the main price graph, then Select Analysis >> 
Studies from the Sierra Chart menu.

2. Add the study that you want to overlay in Chart Region 1 by selecting it from the Studies Available 
list.

3. Press the Add button.
4. Press the Settings button to display the study settings.
5. Set the Chart Region box to 1.
6. On the Study Settings window, which is already open for the study, press the Scale button and set 

the Scale Range to Independent. Refer to the image below.
7. Press OK and OK again.

Displaying a Scale on the Left Side for the Overlay Study
[Link] - [Top]
In the case where there is more than one study in the same Chart Region or you have a study displayed in 
the main price graph region, you may want to see the scale for the second and additional studies. To do this 
you will need to enable the Left Side Scale.

Settings and Inputs Tab >> Value Format

[Link] - [Top]
Use this drop-down list to set the value format for displaying the study values. Selecting a Fractional value or the 
Decimal locations will display the data to that nearest amount of the value selected.

The remaining options will set the values for the study as defined below:

• Time: The study values will be displayed as times. This is only valid if the study values actually contain 
valid time values.

• Inherited: The Price Display Format set in Chart >> Chart Settings for the chart is used.
• Large Integer with Suffix: Study values that are inherently integers (Volume, for example) are displayed 

as the actual value from -9,999 to +9,999. From -999,999 to +999,999 the numbers are divided by 1,000 
and displayed with one decimal place and the suffix of K (for example, 489,200 would display as 489.2K). 
Beyond this range the numbers are divided by 1,000,000 and displayed with one decimal place and the 
suffix of M (for example, 3,268,423 would display as 3.3M).

• Percent: The study values are displayed as Percentages. Therefore, the underlying value is multiplied by 
100 and is displayed with a %.

Settings and Inputs Tab >> Scale

[Link] - [Top]
The Scale button displays the Scale window. The controls in that window set the scale used for the study graph. 
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For complete information about the Scale window, see the Scale Window documentation page.

Settings and Inputs Tab >> Display As Main Price Graph

[Link] - [Top]
This option is in the Settings and Inputs tab for a study.

When Display As Main Price Graph is enabled, the study will be displayed as the main price graph in the chart. It 
will replace the underlying price bars the study is based on and the study itself will become the new underlying 
data for any other studies on the chart. 

For example, if you enable this option on the Difference (Bars) study, then any other studies added to the chart will 
be based directly on this study and not the original main price graph.

This option can also be used on the Spreadsheet Study study. Using this feature with the Spreadsheet Study can 
be a very useful feature and will let you do many things with Sierra Chart. 

This option is also very useful to create currency cross rates by using it with the Ratio study and two currency 
charts.

If using this option with the Spreadsheet Study, then the K column is the Open price, the L column is the High, 
the M column is Low, and the N column is the Close.

Settings and Inputs Tab >> Hide Study

[Link] - [Top]
When this option is enabled the study will be hidden from the chart. The Study name and the name and value for 
Subgraphs will also not be displayed in the Chart Values Windows. 

The usefulness of this option is that you can effectively disable the display of a study without actually removing it 
from the chart, and still retain its settings and calculation functionality.

If you still want the study to appear on the Study Summary window when it is hidden, then make sure that Settings 
>> Include Hidden Studies is enabled on the Study Summary Window.

Hidden studies are still calculated. They have to be calculated. 

Settings and Inputs Tab >> Draw Study Underneath Main Price Graph (in the same Chart Region)

[Link] - [Top]
To access the Draw Study Underneath Main Price Graph setting, open the Study Settings window for the study. 
Select the Settings and Inputs tab.

When the Draw Study Underneath Main Price Graph option is enabled and the study is displayed in Chart 
Region 1, then the study will be drawn directly underneath the main price graph bars instead of above them.

Settings and Inputs Tab >> Protect with Password

[Link] - [Top]
For complete documentation for this feature, refer to Password Protecting Studies.

Settings and Inputs Tab >> Spreadsheet Name / DLL File and Function Name

[Link] - [Top]
For Spreadsheet studies, this is the name of the Spreadsheet file the study is associated with. In this case do not 
specify a file extension. For complete documentation, refer to Using the Spreadsheet Study.

For Advanced Custom Studies, this is the DLL (Dynamic Link Library) file name and function name for the study 
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in the format: [DLL File Name].[External Function Name] (Example: MyDll.MyFunction).

In the case of Advanced Custom Studies, 64 bit DLLs will normally have the extension _64. However, this _64 
extension may not be displayed in this box if the study was previously added in the 32-bit version of Sierra Chart. 
Although when using the 64-bit version of Sierra Chart the 64-bit DLL will be loaded and the _64 will be 
appended if needed in the background but not displayed.

Settings and Inputs Tab >> Include in Study Summary

[Link] - [Top]
When this option is enabled the study Subgraphs will be included in the Study Summary window assuming that at 
least one of the study Subgraphs has Subgraphs >> Include in Study Summary enabled as well. For more 
information, refer to Study Summary.

Settings and Inputs Tab >> Include in Spreadsheet

[Link] - [Top]
When this option is enabled, the Subgraphs of the study will be outputted to the Spreadsheet Sheet used by one of 
the Spreadsheet Studies if the chart has one of the Spreadsheet Studies on it. 

For more information, refer to Using the Spreadsheet Study.

Note that each study Subgraph also has a control as to whether it will be outputted to the Spreadsheet. Both of 
these settings must be enabled for the Subgraph data to be outputted to the Spreadsheet Sheet. 

For more information on this Subgraph option, refer to Subgraphs Tab >> Include in Spreadsheet.

Subgraphs Tab

[Link] - [Top]
The Subgraphs tab of the Study Settings window contains the individual settings for each of the Subgraphs that 
are used in the study, as well as settings that affect all Subgraphs.

The list box at the top of the tab lists the Subgraphs which are used by the study.

Select the individual Subgraph in that list you want to change the settings for and use the controls below to change 
its settings.

Each line in a study is called a Subgraph. Although not all subgraphs are continuous lines. For example, the Bar 
Draw Style are individual vertical lines at each chart column that are all related to each other and are considered 
one Subgraph.

Follow these steps to go to the Subgraphs tab for a study:

1. Select Analysis >> Studies on the menu.
2. Select a study in the Studies to Graph list. If you have not already added the study to the chart, then Add 

it.
3. Press the Settings button.
4. Select the Subgraphs tab on the Study Settings window.
5. Select the individual Subgraph in the list at the top of the Subgraphs tab that want to change the settings for 

and use the controls below to change its settings.
Subgraphs Tab >> Graph Draw Type

[Link] - [Top]
For studies that use a price graph type of drawing, support the Graph Draw Type setting. This setting lets you 
choose between various Graph Draw Types which include Open, High, Low, Close (OHLC) bars and Candlestick 
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bars.

Choose the Graph Draw Type that you require.

For studies that support the Graph Draw Type setting, the individual Subgraphs only support a Draw Style of 
Visible or Ignore.

This control is disabled for Studies which do not support a price graph type of drawing.

Subgraphs Tab >> Color

[Link] - [Top]
The Subgraph Color settings specify the color of the study Subgraph.

If the study Subgraph supports two colors, then there will be a second color button. In this case, the first button is 
considered the Primary color and the second button is considered the Secondary color.

There are various ways in which a Study Subgraph will use the colors. The standard method is that there is a single 
color button and the entire study Subgraph is colored the selected color. When there are two color buttons, then a 
Subgraph can be colored both of those colors depending upon various conditions.

A second color button will appear and follow predefined coloring rules when the Subgraph >> Auto-Coloring 
setting is set to other than None.

Subgraphs Tab >> Draw Style

[Link] - [Top]
The Draw Style drop-down list allows you to select the Draw Style for a study Subgraph.

1. To set the Draw Style for a Subgraph, open the Study Settings window for a study.
2. Select the Subgraphs tab.
3. In the list of Subgraphs, select the particular Subgraph you want to modify the Draw Style for.
4. If you want to hide a Subgraph, set the Draw Style for it to Hidden or Ignore. Refer to the descriptions 

below for these.

The available Draw Style types are listed below.

References to ACSIL in parentheses indicate the actual constant value that can be assigned to 
sc.Subgraph[].DrawStyle. ACSIL = Advanced Custom Study Interface and Language.

Line (ACSIL: DRAWSTYLE_LINE)

[Link] - [Top]
A standard continuous line Draw Style.

In the case where a Subgraph is not drawing zero values and contains zero values, and you do not want a nonzero 
value at a particular chart column to connect with another nonzero value at a further forward chart column where 
there are zeros in between these columns and not drawn, when using this Draw Style, then use the Line - Skip 
Zeros Draw Style instead.

Bar (ACSIL: DRAWSTYLE_BAR)

[Link] - [Top]
A bar style where a line is drawn from 0 to the value of the Subgraph within a chart column.

Point (ACSIL: DRAWSTYLE_POINT)
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[Link] - [Top]
This draw style is a point or circle.

Dash (ACSIL: DRAWSTYLE_DASH)

[Link] - [Top]
This draw style is a dash which is the width of the chart bars.

For additional information on how the Line Style appears when using the Dash Draw Style, refer to Line Style.

Hidden (ACSIL: DRAWSTYLE_HIDDEN)

[Link] - [Top]
This style does not draw the Subgraph. However, the Subgraph data still is included in the displayed Scale Range.

The study Subgraph is still calculated in the background. Although study calculations are always very efficient. 
There is a slightly reduced CPU load because the Subgraph is not drawn.

Ignore (ACSIL: DRAWSTYLE_IGNORE)

[Link] - [Top]
This style does not draw the Subgraph. The Subgraph data is not included in the displayed scale range and 
therefore has no effect on the scale for the Chart Region.

The study Subgraph is still calculated in the background. Although study calculations are always very efficient. 
There is a slightly reduced CPU load because the Subgraph is not drawn.

Stair Step (ACSIL: DRAWSTYLE_STAIR_STEP)

[Link] - [Top]
A stairstep draw style.

Stair Step To Edge(ACSIL: DRAWSTYLE_STAIR_STEP_TO_EDGE)

[Link] - [Top]
A stairstep draw style that extends to the edge of the Values Scale on the right side of the chart.

Square (ACSIL: DRAWSTYLE_SQUARE)

[Link] - [Top]
A single independent square draw style.

Square Offset Left (ACSIL: DRAWSTYLE_SQUARE_OFFSET_LEFT)

[Link] - [Top]
An independent square draw style. The square's right side is offset to the left of the bar.

Square Offset Left for Candlestick (ACSIL: DRAWSTYLE_SQUARE_OFFSET_LEFT_FOR_CANDLESTICK)

[Link] - [Top]
An independent square draw style. The square's right side is offset to the left of the bar based on the candlestick 
body width.

Star (ACSIL: DRAWSTYLE_STAR)

[Link] - [Top]



An independent star draw style.

Plus (ACSIL: DRAWSTYLE_PLUS)

[Link] - [Top]
An independent plus sign draw style.

X (ACSIL: DRAWSTYLE_X)

[Link] - [Top]
An independent 'X' draw style.

Arrow Up (ACSIL: DRAWSTYLE_ARROW_UP)

[Link] - [Top]
An independent up arrow draw style.

Arrow Down (ACSIL: DRAWSTYLE_ARROW_DOWN)

[Link] - [Top]
An independent down arrow draw style.

Arrow Left (ACSIL: DRAWSTYLE_ARROW_LEFT)

[Link] - [Top]
An independent left arrow draw style.

Arrow Right (ACSIL: DRAWSTYLE_ARROW_RIGHT)

[Link] - [Top]
An independent right arrow draw style.

Fill Top (ACSIL: DRAWSTYLE_FILL_TOP) and Fill Bottom (ACSIL: DRAWSTYLE_FILL_BOTTOM)

[Link] - [Top]
These two Draw Styles are used in combination to fill the area between the two Subgraphs that are set to them. 
With these draw styles, the edges of the fill area are smooth. For more information, refer to the Notes about Top 
and Bottom Draw Style Pairs.

Fill Rectangle Top (ACSIL: DRAWSTYLE_FILL_RECTANGLE_TOP) and Fill Rectangle Bottom (ACSIL: 
DRAWSTYLE_FILL_RECTANGLE_BOTTOM)

[Link] - [Top]
These two Draw Styles are used in combination to fill the area between the two Subgraphs that are set to them. 
With these draw styles, the edges of the fill area are rectangular. For more information, refer to the Notes about 
Top and Bottom Draw Style Pairs.

Fill Rectangle To Zero (ACSIL: DRAWSTYLE_FILL_RECTANGLE_TO_ZERO)

[Link] - [Top]

Left Side Tick Size Rectangle (ACSIL: DRAWSTYLE_LEFT_SIDE_TICK_SIZE_RECTANGLE) and Right Side Tick Size 
Rectangle (ACSIL: DRAWSTYLE_RIGHT_SIDE_TICK_SIZE_RECTANGLE)

[Link] - [Top]



Color Bar (ACSIL: DRAWSTYLE_COLOR_BAR)

[Link] - [Top]
This Draw Style is used to fully color price graph bars with the color/colors the Subgraph is set to, or the color set 
in the corresponding ACSIL sc.Subgraph[].DataColor[] array element if it is used by the study.

A price graph bar is a type specified by the Graph Draw Type setting other than the Custom setting.

A price graph bar will be colored when a Subgraph data element for the corresponding bar is nonzero.

When using this Draw Style for coloring price bars for studies in Chart Regions other than 1, it is necessary that 
the study using this Draw Style is set to draw after the study that it is coloring. Refer to Study Display Order.

Color Bar Hollow (ACSIL: DRAWSTYLE_COLOR_BAR_HOLLOW)

[Link] - [Top]
This Draw Style is used to color the main price graph bars with the color/colors the Subgraph is set to, or the color 
set in the corresponding ACSIL sc.Subgraph[].DataColor[] array element if it is used by the study. A bar will be 
colored when a Subgraph data element for the corresponding bar is nonzero. In order for the chart bars to be 
colored, you need to set the study to display in Chart Region 1.

The area drawn will be the outline of the candlestick when used with a candlestick graph. With an OHLC bar 
graph, the entire OHLC bar will be colored.

Color Bar Candle Fill (ACSIL: DRAWSTYLE_COLOR_BAR_CANDLE_FILL)

[Link] - [Top]
This Draw Style is used to color the main price graph bars with the color/colors the Subgraph is set to, or the color 
set in the corresponding ACSIL sc.Subgraph[].DataColor[] array element if it is used by the study. A bar will be 
colored when a Subgraph data element for the corresponding bar is nonzero. In order for the chart bars to be 
colored, you need to set the study to display in Chart Region 1.

The area drawn is only the body of the candlestick when used with a candlestick graph. With an OHLC bar graph, 
the entire OHLC bar will be colored.

Box Top (ACSIL: DRAWSTYLE_BOX_TOP) and Box Bottom (ACSIL: DRAWSTYLE_BOX_BOTTOM)

[Link] - [Top]
These two Draw Styles are used in combination to create boxes which are the width of the spacing between the 
chart bars. 

For more information, refer to the Notes about Top and Bottom Draw Style Pairs.

Box Top Center (ACSIL: DRAWSTYLE_BOX_TOP_CENTER) and Box Bottom Center (ACSIL: 
DRAWSTYLE_BOX_BOTTOM_CENTER)

[Link] - [Top]
These two Draw Styles are used in combination to create boxes which are the width of the spacing between the 
chart bars. 

The box is positioned around the center of the chart bar.

For more information, refer to the Notes about Top and Bottom Draw Style Pairs.

Custom Text (ACSIL: DRAWSTYLE_CUSTOM_TEXT)
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[Link] - [Top]
Custom Text is not an actual Draw Style. It is used only for the setting of the Color and Size of custom drawn text 
that a study performs. The study will set itself to use this Draw Style. This is not a Draw Style that you would ever 
manually set. However, you will use it to set the Color and Size of custom drawn text from the study.

Text With Background (ACSIL: DRAWSTYLE_TEXT_WITH_BACKGROUND)

[Link] - [Top]

Bar Top (ACSIL: DRAWSTYLE_BAR_TOP) and Bar Bottom (ACSIL: DRAWSTYLE_BAR_BOTTOM)

[Link] - [Top]
These two Draw Styles are used in combination to draw a vertical line/bar from the top Subgraph to the bottom 
Subgraph. The width of this line/bar is controlled by the Width setting of the first Subgraph used in this pair. For 
more information, refer to the Notes about Top and Bottom Draw Style Pairs.

Transparent Bar Top (ACSIL: DRAWSTYLE_TRANSPARENT_BAR_TOP) and Transparent Bar Bottom (ACSIL: 
DRAWSTYLE_TRANSPARENT_BAR_BOTTOM)

[Link] - [Top]
These two Draw Styles are used in combination to draw a vertical line/bar from the top Subgraph to the bottom 
Subgraph. The width of this line/bar is controlled by the Width setting of the first Subgraph used in this pair. For 
more information, refer to the Notes about Top and Bottom Draw Style Pairs.

This line/bar is drawn with transparency. The level of transparency is controlled through the Transparency Level 
for Fill Styles setting on the Subgraphs tab.

Line - Skip Zeros (ACSIL: DRAWSTYLE_LINE_SKIP_ZEROS)

[Link] - [Top]
This Draw Style draws a continuous line. Where there are zero values in the Subgraph, no line will be drawn at 
those points. Here is an example: There are the Subgraph values for the chart columns of 1, 2, 3, 0, 4. There will be 
no line drawn between 3 and 4. This differs from using sc.Subgraph[].DrawZeros = FALSE in ACSIL, by not 
actually drawing a line where there are 0 values. Whereas when setting DrawnZeros to FALSE, a line would 
actually be drawn from 3 to 4 but it would not go down to the 0 value. That is the key difference.

Transparent Fill Top (ACSIL: DRAWSTYLE_TRANSPARENT_FILL_TOP) and Transparent Fill Bottom (ACSIL: 
DRAWSTYLE_TRANSPARENT_FILL_BOTTOM)

[Link] - [Top]
These 2 Draw Styles used in combination to fill the area between the two Subgraphs that are set to them. The filled 
area is transparent and the edges of the filled area are smooth. For more information, refer to the Notes about Top 
and Bottom Draw Style Pairs.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Text (ACSIL: DRAWSTYLE_TEXT)

[Link] - [Top]
This Draw Style will display the specified text at each chart bar/column at the level of the Subgraph value for that 
bar/column. The actual text is specified with the Text to Draw setting for the Subgraph. To clearly see the text, be 
certain to set the Width/Size setting for the Subgraph to a large enough value. For example, use 12. Refer to the 
image.



Point On Low (ACSIL: DRAWSTYLE_POINT_ON_LOW)

[Link] - [Top]
This is a special type of draw style where when a Subgraph value at a column in the chart is nonzero, then a circle 
or point will be drawn on the low of the corresponding bar.

Point On High (ACSIL: DRAWSTYLE_POINT_ON_HIGH)

[Link] - [Top]
This is a special type of draw style where when a Subgraph value at a column in the chart is nonzero, then a circle 
or point will be drawn on the high of the corresponding bar.

Triangle Up (ACSIL: DRAWSTYLE_TRIANGLE_UP)

[Link] - [Top]
An independent up pointing triangle draw style.

Triangle Down (ACSIL: DRAWSTYLE_TRIANGLE_DOWN)

[Link] - [Top]
An independent down pointing triangle draw style.

Triangle Left (ACSIL: DRAWSTYLE_TRIANGLE_LEFT)

[Link] - [Top]
An independent left pointing triangle draw style.

Triangle Right (ACSIL: DRAWSTYLE_TRIANGLE_RIGHT)

[Link] - [Top]
An independent right pointing triangle draw style.

Triangle Right Offset(ACSIL: DRAWSTYLE_TRIANGLE_RIGHT_OFFSET)

[Link] - [Top]
An independent right pointing triangle draw style. The triangle's left side is offset to the right of the bar.

Triangle Right Offset for Candlestick (ACSIL: DRAWSTYLE_TRIANGLE_RIGHT_OFFSET_FOR_CANDLESTICK)

[Link] - [Top]
An independent right pointing triangle draw style. The triangle's left side is offset to the right of the bar based on 
the candlestick body width.

Transparent Fill Rectangle Top (ACSIL: DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_TOP) and Transparent Fill 
Rectangle Bottom (ACSIL: DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_BOTTOM)

[Link] - [Top]
These 2 Draw Styles are used in combination to fill the area between the two Subgraphs that are set to them. The 
filled area is transparent and the edges of the filled area are rectangular. For more information, refer to the Notes 
about Top and Bottom Draw Style Pairs.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Transparent Fill Rectangle To Zero (ACSIL: DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_TO_ZERO)

[Link] - [Top]



The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Transparent Text (ACSIL: DRAWSTYLE_TRANSPARENT_TEXT)

[Link] - [Top]

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Background (ACSIL: DRAWSTYLE_BACKGROUND)

[Link] - [Top]
This is a special type of draw style where when a Subgraph value at a column in the chart is nonzero (any number 
other than zero), then the background of the width of the chart column in the Chart Region where the study is 
located, is colored the Subgraph Primary color.

When the Subgraph Auto-Coloring setting is set to Based on +/-, then the Subgraph Primary color is used if the 
Subgraph value is greater than zero and the Subgraph Secondary color is used if the value is less than zero.

The Primary and Secondary colors are set with the 2 Subgraph Color buttons.

An ACSIL (Advanced Custom Study Interface and Language) study can optionally use the 
sc.Subgraph[].DataColor array to use alternate coloring for the background at each chart column that differs from 
the primary color.

When using the Spreadsheet Study, use the IF function to return 1 or -1 to color the background of a chart bar for 
the corresponding cell in the Sheet. If returning -1, and you want to use a different color when returning a negative 
value, then set the Auto-Coloring setting as explained above and set the Primary and Secondary colors as you 
require.

Note (Link): When using the Background Draw Style, it causes the Study to be drawn underneath the main price 
graph and other studies in the Chart Region where it is displayed. Therefore, if the study is also using certain types 
of Draw Styles like Color Bar, then those Draw Styles will not be visible because they will be drawn first and then 
the chart bars are drawn after covering over the colored bar in the case of Color Bar.

Regarding the above, the solution in this case is to use Background Transparent. 

Diamond (ACSIL: DRAWSTYLE_DIAMOND)

[Link] - [Top]
An independent diamond draw style.

Fill to Zero (ACSIL: DRAWSTYLE_FILL_TO_ZERO)

[Link] - [Top]
This draw style will fill the Chart Region from the Study Subgraph value to the zero level. For more information, 
refer to Notes about Top and Bottom Draw Style Pairs.

Transparent Fill to Zero (ACSIL: DRAWSTYLE_TRANSPARENT_FILL_TO_ZERO)

[Link] - [Top]
This draw style will fill the Chart Region from the Study Subgraph value to the zero level. The filled area is 
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transparent. For more information, refer to Notes about Top and Bottom Draw Style Pairs.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Left Price Bar Dash (ACSIL: DRAWSTYLE_LEFT_PRICE_BAR_DASH)

[Link] - [Top]
A hash mark on left of bar (Example: Opening hash of OHLC bar).

Right Price Bar Dash (ACSIL: DRAWSTYLE_RIGHT_PRICE_BAR_DASH)

[Link] - [Top]
A hash mark on right of bar (Example Closing hash of OHLC bar).

Candlestick Body Open (ACSIL: DRAWSTYLE_CANDLESTICK_BODY_OPEN) and Candlestick Body Close (ACSIL: 
DRAWSTYLE_CANDLESTICK_BODY_CLOSE)

[Link] - [Top]
These two Draw Styles are used in combination to draw a Candlestick Body from the Open Subgraph to the Close 
Subgraph. The colors are controlled by the ACSIL sc.SubGraph[].DataColor array if used. Or, the Subgraph 
Primary Colors if an up bar, or the Subgraph Secondary Colors if it is a down bar. The Body Open Subgraph colors 
are used for the Fill color, while the Body Close Subgraph colors are used for the Outline color.

Value on High (ACSIL: DRAWSTYLE_VALUE_ON_HIGH)

[Link] - [Top]
This Draw Style will draw the numeric value, as text, of the Study Subgraph at each chart bar/column at the High 
of the main price graph bar. When using ACSIL, to not display a value at the High of a bar, then set the Subgraph 
element at that particular bar index to be 0 and set sc.Subgraph[].DrawZeros = 0.

Value on Low (ACSIL: DRAWSTYLE_VALUE_ON_LOW)

[Link] - [Top]
This Draw Style will draw the numeric value, as text, of the Study Subgraph at each chart bar/column at the Low 
of the main price graph bar. When using ACSIL, to not display a value at the Low of a bar, then set the Subgraph 
element at that particular bar index to be 0 and set sc.Subgraph[].DrawZeros = 0.

Value of Subgraph (ACSIL: DRAWSTYLE_VALUE_OF_SUBGRAPH)

[Link] - [Top]
This Draw Style will draw the numeric value of the Study Subgraph which uses this Draw Style, at the level of the 
Subgraph value at each chart bar/column. The size of the font is set through the Width/Size Subgraph setting.

Custom Value At Y (ACSIL: DRAWSTYLE_CUSTOM_VALUE_AT_Y)

[Link] - [Top]
This Draw Style will draw the numeric value contained in the Study Subgraph array at the bar index which 
corresponds to a particular chart bar/column.

The vertical axis level this will be drawn at is specified by the value in the sc.Subgraph[].Arrays[0][sc.Index] 
Subgraph extra array 0 at the Subgraph bar index.

This Draw Style is only intended to be used by ACSIL.
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This Draw Style is used by the Study Subgraph Above/Below Bar as Text study. 

The size of the font is set through the Width/Size Subgraph setting.

The array sc.Subgraph[].Arrays[0][] for the Subgraph controls the vertical axis level of the text drawn on the 
chart and therefore has an effect on the scaling of the study. When sc.Subgraph[].DrawZeros is set to true, any 
zero values in this array at the visible bars will cause the bottom of the study scale to be 0 assuming there are no 
lower values. 

Therefore, set sc.Subgraph[].DrawZeros to false to avoid the scale for the study from having a lower range of 0 
which can adversely affect the display of the study and other graphs in the same Chart Region. 

However, it is necessary to set sc.Subgraph[].DrawZeros to true if you want to display a visible 0 in the 
sc.Subgraph[].Data[] array at a particular chart bar. In this particular case what you then need to do is set 
sc.Subgraph[].DrawZeros to true and make sure that at each element in the sc.Subgraph[].Arrays[0][] array 
there is a nonzero value within the normal range of values for the study.

When a Name or Value Label is displayed when using this Draw Style, that Name or Value Label will always be 
the last displayed value in the Subgraph array and it will be displayed at the level specified through the 
sc.Subgraph[].Arrays[0][] array. 

This Draw Style also supports offsetting the text by a positive or negative amount in units of the text size. This is 
controlled through the sc.Subgraph[].Arrays[1][sc.Index] Subgraph Extra Array 1 at the Subgraph bar index. If the 
element in this array is set to 1 at a particular chart bar index, then the text will be offset down by the amount of the 
text height. If this is set to -1 the text will be offset up by the text height. Using a larger values will increase the 
amount of the offset. 

Custom Value At Y with Border (ACSIL: DRAWSTYLE_CUSTOM_VALUE_AT_Y_WITH_BORDER)

[Link] - [Top]
This Draw Style is identical to Custom Value At Y, except that it draws a border around the text as well.

Custom Value at Y Left Aligned (ACSIL: DRAWSTYLE_CUSTOM_VALUE_AT_Y_LEFT_ALIGNED)

[Link] - [Top]
This Draw Style is identical to Custom Value At Y, except that the text is left aligned.

Custom Value at Y Right Aligned (ACSIL: DRAWSTYLE_CUSTOM_VALUE_AT_Y_RIGHT_ALIGNED)

[Link] - [Top]
This Draw Style is identical to Custom Value At Y, except that the text is right aligned.

Transparent Custom Value at Y Left Aligned (ACSIL: 
DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y_LEFT_ALIGNED)

[Link] - [Top]
This Draw Style is identical to Custom Value At Y Left Aligned, but the text is transparent.

Transparent Custom Value at Y Right Aligned (ACSIL: 
DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y_RIGHT_ALIGNED)

[Link] - [Top]
This Draw Style is identical to Custom Value At Y Right Aligned, but the text is transparent.

Point Right Offset (ACSIL: DRAWSTYLE_POINT_RIGHT_OFFSET) 

[Link] - [Top]
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The Point Right Offset Draw Style draws a point or circle to the right of the center of the chart bar.

The size of the point or circle is controlled by the Subgraph Width setting.

Point Left Offset (ACSIL: DRAWSTYLE_POINT_LEFT_OFFSET) 

[Link] - [Top]
The Point Left Offset Draw Style draws a point or circle to the left of the center of the chart bar.

The size of the point or circle is controlled by the Subgraph Width setting.

Subgraph Name and Value Labels Only (ACSIL: DRAWSTYLE_SUBGRAPH_NAME_AND_VALUE_LABELS_ONLY)

[Link] - [Top]
This Draw Style will not draw any study Subgraphs on the chart bars but instead only the Subgraph Name and 
Value Labels will be displayed if those are enabled. To enable the Name and Value Labels, refer to Subgraphs >> 
Name and Value Labels.

You may want to use this Draw Style with the Line study to just place a label on the right side of the chart at the 
price level specified by the Line study.

Line at Last Bar to Edge (ACSIL: DRAWSTYLE_LINE_AT_LAST_BAR_TO_EDGE)

[Link] - [Top]
This Draw Style draws a horizontal line from the last displayed chart column to the left edge of the right side 
Values Scale. The purpose of this particular Draw Style is to draw only the current value of a study Subgraph. You 
can optionally enable the Subgraph Name and Value Labels for the Subgraph if you require.

Horizontal Profile (ACSIL: DRAWSTYLE_HORIZONTAL_PROFILE) 

[Link] - [Top]
The Horizontal Profile Draw Style provides a horizontal profile type of drawing similar to the Volume Profiles 
you see with the Volume by Price study.

The following is the explanation of how the horizontal bars are created.

The height of the chart graph region containing the study is divided by the Subgraph Width setting. This gives us 
an integer "Step" value.

Next the visible elements of the study Subgraph are iterated through to determine the highest High and lowest Low 
of the Subgraph. The High to Low range is then divided by the Step value in order to get a Subgraph "Increment".

Each of the visible elements of the Subgraph are iterated through again. The Subgraph element at a chart bar is 
rounded to this Increment. This result is called the "Subgraph Value at Increment". The number of times this 
Subgraph Value at Increment is encountered across the visible bars/columns of the chart is counted and is known 
as the "Count for Subgraph Value at Increment". There is a separate horizontal volume bar for each Subgraph 
Value at Increment. The width of it is based upon the "Count for Subgraph Value at Increment" relative to the 
other Subgraph Value at Increments.

Horizontal Profile Hollow (ACSIL: DRAWSTYLE_HORIZONTAL_PROFILE_HOLLOW) 

[Link] - [Top]
Horizontal Profile Hollow is identical to Horizontal Profile except that the horizontal bars are hollow instead of 
filled in.

Left Offset Box Top (ACSIL: DRAWSTYLE_LEFT_OFFSET_BOX_TOP) and Left Offset Box Bottom (ACSIL: 
DRAWSTYLE_LEFT_OFFSET_BOX_BOTTOM)
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[Link] - [Top]
The Left Offset Box Top and Left Offset Box Bottom Draw Styles are a Draw Style pair which are the same as 
Box Top and Box Bottom except they are offset to the left of the center of a chart bar.

Right Offset Box Top (ACSIL: DRAWSTYLE_RIGHT_OFFSET_BOX_TOP) and Right Offset Box Bottom (ACSIL: 
DRAWSTYLE_RIGHT_OFFSET_BOX_BOTTOM)

[Link] - [Top]
The Right Offset Box Top and Right Offset Box Bottom Draw Styles are a Draw Style pair which are the same 
as Box Top and Box Bottom except they are offset to the right of the center of a chart bar.

Right Offset Box Top for Candlestick (ACSIL: DRAWSTYLE_RIGHT_OFFSET_BOX_TOP_FOR_CANDLESTICK) and Right 
Offset Box Bottom for Candlestick (ACSIL: DRAWSTYLE_RIGHT_OFFSET_BOX_BOTTOM_FOR_CANDLESTICK)

[Link] - [Top]
The Right Offset Box Top for Candlestick and Right Offset Box Bottom for Candlestick Draw Styles are a 
Draw Style pair which are the same as Box Top and Box Bottom except they are offset to the right of the center of 
a Candlestick bar.

Square Offset Right (ACSIL: DRAWSTYLE_SQUARE_OFFSET_RIGHT) 

[Link] - [Top]
The Square Offset Right Draw Style draws a square which is drawn to the right of the center of the chart bar.

The size of the square is controlled by the Subgraph Width setting.

Square Offset Right for Candlestick (ACSIL: DRAWSTYLE_SQUARE_OFFSET_RIGHT_FOR_CANDLESTICK) 

[Link] - [Top]
The Square Offset Right for Candlestick Draw Style draws a square which is drawn to the right of the center of 
the body of a Candlestick bar. If the chart bar is not a Candlestick bar, the alignment still is according to the width 
of a body of a Candlestick bar as if the chart bars are set to Candlesticks.

The size of the square is controlled by the Subgraph Width setting.

Transparent Circle (ACSIL: DRAWSTYLE_TRANSPARENT_CIRCLE) 

[Link] - [Top]
The Transparent Circle Draw Style draws a circle at each chart bar using transparency. The diameter of the circle 
is controlled by the Subgraphs >> Width setting for the individual Subgraph.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Circle Hollow (ACSIL: DRAWSTYLE_CIRCLE_HOLLOW) 

[Link] - [Top]
The Circle Hollow Draw Style draws a circle at each chart bar which is hollow. The diameter of the circle is 
controlled by the Subgraphs >> Width setting for the individual Subgraph.

Transparent Circle Variable Size (ACSIL: DRAWSTYLE_TRANSPARENT_CIRCLE_VARIABLE_SIZE) 

[Link] - [Top]
The Transparent Circle Variable Size Draw Style draws a variable size circle at each chart bar using 
transparency.



This Draw Style is only meant to be used by custom studies. Otherwise, the circle width is constant.

The sc.Subgraph[].Data[] array contains the Chart Region y-coordinate for the circle. The circle size in pixels is 
controlled through the sc.Subgraph[].Arrays[0][] array.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Circle Hollow Variable Size (ACSIL: DRAWSTYLE_CIRCLE_HOLLOW_VARIABLE_SIZE) 

[Link] - [Top]
The Circle Hollow Variable Size Draw Style draws a variable size hollow circle at each chart bar.

This Draw Style is only meant to be used by custom studies. Otherwise, the circle width is constant.

The sc.Subgraph[].Data[] array contains the Chart Region vertical axis coordinate for the circle. The circle size in 
pixels is controlled through the sc.Subgraph[].Arrays[0][] array.

Point Variable Size (ACSIL: DRAWSTYLE_POINT_VARIABLE_SIZE) 

[Link] - [Top]
The Point Variable Size Draw Style draws a variable size point at each chart bar.

This Draw Style is only meant to be used by custom studies. Otherwise, the point width is constant at each chart 
bar and controlled by the Width Subgraph setting.

The sc.Subgraph[].Data[] array contains the Chart Region vertical axis Coordinate for the point. The point size in 
pixels is controlled through the sc.Subgraph[].Arrays[0][] array.

Point Variable Size With Border (ACSIL: DRAWSTYLE_POINT_VARIABLE_SIZE_WITH_BORDER) 

[Link] - [Top]
The Point Variable Size With Border Draw Style draws a variable size circle at each chart bar with a 1 pixel 
wide border using the secondary subgraph color.

This Draw Style is only meant to be used by custom studies. Otherwise, the point width is constant at each chart 
bar and controlled by the Width Subgraph setting.

The sc.Subgraph[].Data[] array contains the Chart Region vertical axis Coordinate for the point. The point size in 
pixels is controlled through the sc.Subgraph[].Arrays[0][] array.

Line Extend To Edge (ACSIL: DRAWSTYLE_LINE_EXTEND_TO_EDGE) 

[Link] - [Top]
This Draw Style is a standard line that extends to the edge of the Values Scale on the right side of the chart.

Background Transparent (ACSIL: DRAWSTYLE_BACKGROUND_TRANSPARENT) 

[Link] - [Top]
This Draw Style is identical to Background except that it is transparent.

Unlike Background, this Draw Style is not automatically drawn first under the main price graph. 

Transparent Custom Value At Y (ACSIL: DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y)

[Link] - [Top]
This Draw style is identical to Custom Value At Y except the background of it is transparent and not opaque.



This Draw Style also supports offsetting the text by a positive or negative amount in units of the text size. This is 
controlled through the sc.Subgraph[].Arrays[1][sc.Index] Subgraph Extra Array 1 at the Subgraph bar index. If the 
element in this array is set to 1 at a particular chart bar index, then the text will be offset down by the amount of the 
text height. If this is set to -1 the text will be offset up by the text height. Using a larger values will increase the 
amount of the offset. 

Left Offset Box Top for Candlestick (ACSIL: DRAWSTYLE_LEFT_OFFSET_BOX_TOP_FOR_CANDLESTICK) and Left 
Offset Box Bottom for Candlestick (ACSIL: DRAWSTYLE_LEFT_OFFSET_BOX_BOTTOM_FOR_CANDLESTICK)

[Link] - [Top]
The Left Offset Box Top for Candlestick and Left Offset Box Bottom for Candlestick Draw Styles are a Draw 
Style pair which are the same as Box Top and Box Bottom except they are fully offset to the left of the 
candlesticks.

Color Background At Price (ACSIL: DRAWSTYLE_COLOR_BACKGROUND_AT_PRICE)

[Link] - [Top]
The Color Background At Price draw style draws a solid rectangle at the price level ranging from 1/2 tick above 
the price and 1/2 tick below the price in height and the width of a bar, when this draw style is used with a study 
Subgraph that contains price data. 

Otherwise, it draws a line at the level of the Subgraph the width of the bar.

This Draw Style is meant to be used with the main price graph in Chart Region 1.

Line at Last Bar to Left Side (ACSIL: DRAWSTYLE_LINE_AT_LAST_BAR_TO_LEFT_SIDE)

[Link] - [Top]
The Line at Last Bar to Left Side draw style draws a line using the value of the Subgraph at the last visible bar in 
the chart, all the way to the left side of the chart. 

Line at Last Bar Left to Right (ACSIL: DRAWSTYLE_LINE_AT_LAST_BAR_LEFT_TO_RIGHT)

[Link] - [Top]
The Line at Last Bar Left to Right Draw Style draws a line using the value of the Study Subgraph at the last 
visible bar in the chart, all the way to the left and right side of the chart. 

Line From End of Chart Left to Right (ACSIL: DRAWSTYLE_LINE_FROM_END_OF_CHART_LEFT_TO_RIGHT)

[Link] - [Top]
The Line From End of Chart Left to Right Draw Style draws a line using the value of the Study Subgraph at the 
very last bar in the chart, all the way to the left and right side of the chart. 

Left Side Tick Size Rectangle (ACSIL: DRAWSTYLE_LEFT_SIDE_TICK_SIZE_RECTANGLE)

[Link] - [Top]
The Left Side Tick Size Rectangle Draw Style draws a rectangle which is the height of the Tick Size on the left 
side of the chart bar at the level of the Subgraph value for that chart bar/column.

Right Side Tick Size Rectangle (ACSIL: DRAWSTYLE_RIGHT_SIDE_TICK_SIZE_RECTANGLE)

[Link] - [Top]
The Right Side Tick Size Rectangle Draw Style draws a rectangle which is the height of the Tick Size on the right 
side of the chart bar at the level of the Subgraph value for that chart bar/column.

Transparent Square Offset Left for Candlestick (ACSIL: 
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DRAWSTYLE_TRANSPARENT_SQUARE_OFFSET_LEFT_FOR_CANDLESTICK)

[Link] - [Top]
This Draw Style is identical to Square Offset Left for Candlestick and is drawn with transparency.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Transparent Square Offset Right for Candlestick (ACSIL: 
DRAWSTYLE_TRANSPARENT_SQUARE_OFFSET_RIGHT_FOR_CANDLESTICK)

[Link] - [Top]
This Draw Style is identical to Square Offset Right for Candlestick and is drawn with transparency.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Transparent Left Side Tick Size Rectangle (ACSIL: 
DRAWSTYLE_TRANSPARENT_LEFT_SIDE_TICK_SIZE_RECTANGLE)

[Link] - [Top]
This Draw Style is identical to Left Side Tick Size Rectangle and is drawn with transparency.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Transparent Right Side Tick Size Rectangle (ACSIL: 
DRAWSTYLE_TRANSPARENT_RIGHT_SIDE_TICK_SIZE_RECTANGLE)

[Link] - [Top]
This Draw Style is identical to Right Side Tick Size Rectangle and is drawn with transparency.

The level of transparency is controlled through the Transparency Level for Fill Styles setting on the Subgraphs 
tab.

Transparent Circle Variable Size With Border (ACSIL: 
DRAWSTYLE_TRANSPARENT_CIRCLE_VARIABLE_SIZE_WITH_BORDER) 

[Link] - [Top]
This Draw Style is identical to Transparent Circle Variable Size. In addition a border is drawn around the circle.

The border is drawn using the selected Secondary Color.

Notes about Top and Bottom Draw Style Pairs

[Link] - [Top]
• The Top and Bottom Draw Style pairs (Fill Top, Fill Bottom, and others) fill or draw in an area between 

two study Subgraphs. 

To use them you need to have a study with at least two Subgraphs. Set the Draw Style of one of the 
Subgraphs to the first Draw Style in one of the pairs (Example: Fill Top). Set the Draw Style of another 
Subgraph to the second Draw Style for one of the pairs (Example: Fill Bottom). 

For example, using the Bollinger Bands study, you could set the Top Band (SG1) Subgraph to Fill Top and 
the Bottom Band (SG3) Subgraph to Fill Bottom. This will result in the area between the Top Band and the 
Bottom Band being filled.



• There are some Draw Styles which fill in an area and do not have a corresponding Draw Style and instead 
fill to the zero level. For example, the Fill To Zero Draw Style is one of these.

• When using the Fill* Draw Styles in Chart Region 1, they may overlap the price bars in the chart. There are 
two solutions to this. The first solution is to open the Study Settings window for the study and enable the 
Draw Study Underneath Main Price Graph option. 

The second solution is to use a pair of Transparent Draw Styles. However, keep in mind transparent Draw 
Styles will elevate CPU usage. The level of transparency is controlled through the Transparency Level for 
Fill Styles setting on the Subgraphs tab. 

The Transparent Draw Styles are as follows:
◦ Transparent Fill Rectangle Top
◦ Transparent Fill Rectangle Bottom
◦ Transparent Fill Top
◦ Transparent Fill Bottom
◦ Transparent Fill Bottom
◦ Transparent Fill To Zero
◦ Transparent Fill Rectangle To Zero
◦ Transparent Bar Top
◦ Transparent Bar Bottom

• Only similar Top and Bottom Draw Styles can be used together. For example, it is only possible to use Fill 
Bottom with Fill Top. You cannot use Fill Rectangle Bottom with Fill Top.

• If you use the Fill Top or Fill Rectangle Top Draw Styles without the matching Bottom style, then the 
Subgraph will fill to the bottom of the Chart Region. Likewise, if you use the Fill Bottom or Fill Rectangle 
Bottom Draw Styles without the matching Top* Draw Style, then the Subgraph will fill to the top of the 
Chart Region. 

The Box Top and Box Bottom Draw Styles do not do this.
• When using one of the Top* fill Draw Styles, the Subgraph Color setting is used to fill the region when that 

Subgraph is above the Subgraph set to a Bottom* fill Draw Style. 

Likewise, when using one of the Bottom* fill Draw Styles, the Subgraph Color setting is used to fill the 
region when that Subgraph is above the Subgraph set to a Top* fill Draw Style.

• It is supported to use multiple sets of the Top and Bottom Draw Style pairs within a single study. The first 
encountered Top/Bottom Draw Style will be matched with the next found matching Top/Bottom Draw 
Style in the list of Subgraphs according to the order of the Subgraphs. The same logic continues for the 
remaining Top and Bottom Draw Style pairs.

Filling the Area Between Two Study Subgraphs within Same Study

[Link] - [Top]
To fill an area between two study Subgraphs within the same study follow the instructions below.

A study Subgraph is a single line or a related graph of Draw Style elements along the horizontal axis within a 
study.

To fill an area between Subgraphs of two different studies, then follow the Filling the Area Between Two Study 
Subgraphs within Different Studies instructions instead.

1. Add the study to the chart. This study must have at least 2 Subgraphs. Refer to the Adding/Modifying Chart 
Studies section for instructions to add a study to the chart.

2. Optional: If you want to fill a rectangle area between two levels on the chart, then add the Horizontal Lines 
study to the chart and define 2 levels within that study.

3. Open the Study Settings window for the Horizontal Lines study.
4. Go to the Settings and Inputs Tab tab. 
5. Enable the option Draw Study Underneath Main Price Graph.
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6. Set the Chart Region that you want to display the study in.
7. Select the Subgraphs tab.
8. Set the Draw Style for the first study Subgraph to Fill Top and the Draw Style for the second study 

Subgraph to Fill Bottom. 

You can also use any Draw Style Top/Bottom pair. Refer to Draw Style for descriptions for all of the 
available Draw Style pairs.

9. Set the colors for each Subgraph as you require. The Color of the Fill Top Subgraph is the fill color used 
when the Fill Top Subgraph is above the Subgraph set to Fill Bottom. 

The Color of the Fill Bottom Subgraph is the fill color used when the Fill Bottom Subgraph is above the 
Subgraph set to Fill Top.

10. Press OK again.
11. Optional: If there is a single study Subgraph that you want have filled to two other Subgraphs within the 

same study, then it is necessary to add another instance of the study to the chart and configure that study 
Subgraph to fill to that other Subgraph as explained above. 

For example, if you want Subgraph 1 to fill to Subgraph 2 and 3, then in one instance of the study set 
Subgraph 1 to Fill Top and Subgraph 2 to Fill Bottom. In the second instance of the study, set Subgraph 1 
to Fill Top and Subgraph 3 to Fill Bottom.

12. Press OK again.

Filling the Area Between Two Study Subgraphs within Different Studies

[Link] - [Top]
To fill an area between two study Subgraphs which exist in different studies, then follow the instructions below.

A study Subgraph is a single line or a related graph of Draw Style elements along the horizontal axis within a 
study.

In the case of where you want to fill the area between two Moving Averages, rather than following the instructions 
below, use the Moving Averages study and follow the Filling the Area Between Two Study Subgraphs instructions 
instead.

1. Add the first study to the chart. Refer to the Adding/Modifying Chart Studies section for instructions to add 
a study to the chart. You may want to enable the Hide Study option for the study.

2. Add the second study to the chart. Refer to the Adding/Modifying Chart Studies section for instructions. 
You may want to enable the Hide Study option for the study.

3. Add the Study Subgraphs Reference study to the chart. Refer to the Adding/Modifying Chart Studies 
section for instructions. This study is able to reference the individual Subgraphs from two different studies 
to combine them into a single study.

4. Open the Study Settings window for the Study Subgraphs Reference study.
5. Go to the Settings and Inputs Tab tab. 
6. Enable the option Draw Study Underneath Main Price Graph.
7. Set the Chart Region that you want to display the study in.
8. Using the Input Study 1 Input, select the first study added to the chart which contains the Subgraph that 

you want to use for the filled area. After selecting the study, using the second list box select the particular 
Subgraph within that study that you want to use.

9. Using the Input Study 2 Input, select the second study added to the chart which contains the Subgraph that 
you want to use for the filled area. After selecting the study, using the second list box select the particular 
Subgraph within that study that you want to use.

10. Select the Subgraphs tab.
11. Set the Draw Style for Study Subgraph 1 to Fill Top and the Draw Style for Study Subgraph 2 to Fill 

Bottom. You can also use any Draw Style Top/Bottom pair. Refer to Draw Style for descriptions for all of 
the available Draw Style pairs.

12. Set the colors for each Subgraph as you require. The Color of the Fill Top Subgraph is the fill color used 
when the Fill Top Subgraph is above the Subgraph set to Fill Bottom. The Color of the Fill Bottom 
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Subgraph is the fill color used when the Fill Bottom Subgraph is above the Subgraph set to Fill Top.
13. Press OK.
14. Press OK again.

Subgraphs Tab >> Line Style

[Link] - [Top]
This drop-down list allows you to select the line style of the Subgraph. Not all Draw Styles make use of the Line 
Style. The Line Draw Style does support the Line Style. 

If the Line Style is not supported for a particular Draw Style, then the list box will be disabled and not allowing 
you to change the setting.

In the case of a study Subgraph with a Draw Style of Line or Dash, when the Line Style is set to a style other than 
Solid it may not have any visible effect when the chart bar spacing is very small and the Subgraph >> Width is 2 
or greater because each segment of the line is drawn independently for each chart bar and each segment of it may 
appear solid since it is very short which can effectively create a solid line.

The solution to this is to change the Draw Style to Point or something similar. Or increase the spacing between the 
chart bars. Although increasing the chart bar spacing still may not have any effect when using a Draw Style of 
Line / Dash unless you decrease the study Subgraph Width to 1.

Subgraphs Tab >> Line Width

[Link] - [Top]
When the Draw Style is set to display the data in the form of a nontext style, then this controls the width of that 
particular Subgraph style. 

When the Draw Style is set to display the data as text, then this controls the size of the subgraph's text.

In the case of when changing the width of a particular element of a price type bar, then it is necessary to disable the 
Use Chart Graphics Settings for Subgraph Colors option on the Subgraphs tab for the width to go into effect. 
Otherwise, it will be reverted back to the global setting for the particular Price Graph Type.

Subgraphs Tab >> Auto Coloring

[Link] - [Top]
None

[Link] - [Top]
When this option is selected, the study Subgraph will have no Auto-Coloring.

Based on Slope

[Link] - [Top]
When this option is selected, the Subgraph colors will based upon whether the line is sloping up or down. For 
example, if a Subgraph Line value at a chart column is greater than the prior column, then the Subgraph Primary 
color (first color button) will be used. If the Line value at a chart column is less than the prior column, then the 
Subgraph Secondary color (second color button) will be used.

If the Line value at a chart column is same as the prior column, then the average color between the Primary and 
Secondary colors will be used.

When comparing values, the actual underlying values are compared without regard to the Value Format setting of 
the study.
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Based on Positive/Negative

[Link] - [Top]
When this option is selected, the Subgraph colors will based upon whether the Subgraphs value at a chart column 
is positive (+) or negative (-). The Subgraph primary color (first color button) controls the positive line color. The 
Subgraph secondary color (second color button) controls the negative line color.

If the value is 0 then this is colored an equal mix of the Primary and Secondary colors.

Same As Base Graph

[Link] - [Top]
When this option is selected, the Subgraph colors will be based upon the relationship between the Open and Close 
values of the main price graph bar in the same column on the chart. If the close is greater than the open on the bar 
of the base graph, the primary color will be used. If the close is less than the open on the bar of the base graph, the 
secondary color will be used. This is useful for when you use one of the Color Bar Draw Styles over the main 
price graph.

Angle Based Gradient

[Link] - [Top]
A color gradient is applied to the study Subgraph based on the calculated angle of a Subgraph element at each chart 
column compared to the prior Subgraph element.

The Subgraph Primary Color (first color button) is used for the positive angles, and the Subgraph Secondary Color 
(second color button) is used for the negative angles. The selected color will be used for the Subgraph for angles 
greater or equal to the Angle Maximum value, and successively lighter shades of the color as the angle approaches 
zero.

Very light colors may not work well as there will not be enough difference between the two extremes. As an 
alternative, the Angle Unit can be specified as a negative value, and then the selected color will be used for angles 
approaching zero, and darker shades will be used as the angle approaches the Angle Maximum value.

• Angle Unit: This box becomes visible when you have set the Auto-Coloring option to Angle Based 
Gradient. This value is used to scale the calculated angle. The angle is calculated by dividing the 
difference between the current value and the previous value by the Angle Unit, and the result is then 
converted to degrees. The Angle Unit defaults to the TickSize for the chart symbol, and should be changed 
if Auto coloring >> Angle Based Gradient is being applied to a non-price chart region. 

The formula for the angle is the following: Angle = atan((Current Value - Previous Value) / (Angle 
Unit)) 

• Angle Maximum (Max): This box becomes visible when you have set the Auto-Coloring option to Angle 
Based Gradient. The color gradient is applied based on how the current angle falls within the scale of zero 
to Angle Maximum. If the angle is greater than the Angle Maximum, it is treated the same as if it were the 
Angle Maximum.

Subgraphs Tab >> Label

[Link] - [Top]
When the Label option is selected, then the color defined just to the right of the Label text with the colored button 
is used as the color of the Name and Value Labels when they are displayed, rather than the color of the Subgraph 
itself.

To change the color, click on the color button just to the right of the Label text and select the desired color from 
the color selector window.



Subgraphs Tab >> Text To Draw

[Link] - [Top]
Text to Draw specifies the actual text to display by the study Subgraph when using the Text, Transparent Text, 
or Text with Background Draw Style. There is a limit to the number of characters this can be.

Subgraphs Tab >> Short Name

[Link] - [Top]
This setting displays and sets an alternative name for the study Subgraph which is displayed on the chart and in the 
Chart Values windows. 

This name can be longer or shorter than the default. It does not matter.

Subgraphs Tab >> Displacement

[Link] - [Top]
This setting offsets the study Subgraph. A positive displacement will shift the Subgraph towards the right, and a 
negative displacement will shift the Subgraph towards the left.

If you wish to use a common displacement for all of the subgraphs, then enable the Use Common Displacement 
option on the Subgraphs tab. In this case the displacement of the 1st Subgraph controls the other Subgraphs.

When a study Subgraph is forward displaced and you scroll past the last bar in the chart using the scrollbar at the 
bottom of the chart, or any of the other supported methods to scroll the chart, then you will see the Subgraph line 
drawn past the last bar of the chart into the future.

Note that when using the Displacement option, any alerts or references to the Subgraph that is displaced, will use 
the value of the Subgraph at the location specified. For example, if a Subgraph has the following values for the 
three most current bars: 450, 300, 200 where the value of 200 is the most recent bar, 300 is one bar back, and 450 
is two bars back; and an Alert exists that uses that Subgraph, such as =ID1.SG1 > 400, then when the subgraph is 
displaced by a value of 2, the alert will be triggered, since a value of 450 is greater than 400.

It is not possible to displace studies like the Volume by Price or TPO Profile Chart studies. 

Subgraphs Tab >> Name and Value Labels

[Link] - [Top]
For each Subgraph line in a study, it is possible to display Name and/or Value labels. Refer to the chart image 
below for an example. Follow these instructions to do this:

1. Refer to the Adding/Modifying Studies section to open the Study Settings window for the study.
2. Select the Subgraphs tab.
3. In the list of Subgraphs, select a particular Subgraph you want to set the Name and Value labels for. Make 

sure you are selecting the correct Subgraph. For example, if you want to set a Value Label for the last trade 
price for a study that displays chart bars, it is necessary to select Close SG4.

4. To display the Subgraph Name Label, enable the Show option for the Name Label for the selected 
Subgraph on the Subgraphs tab of the Study Settings window. 

5. To set a different name for a Subgraph rather than the default name, then specify this name in the Short 
Name box for the Subgraph. This Short Name will then be used for the Name Label.

6. To display the Subgraph Value Label, enable the Show option for the Value Label for the selected 
Subgraph on the Subgraphs tab of the Study Settings window.

7. There are several options for Vertical and Horizontal Alignment. Set these as you require. They are 
described below.
◦ Left Edge: This horizontal alignment option will display the label on the left side of the chart 

window.



◦ Left: This horizontal alignment option will display the label at the end of the Subgraph at the last 
displayed bar. The right side of the label will be aligned to the end of the Subgraph.

◦ Right: This horizontal alignment option will display the label at the end of the Subgraph at the last 
displayed bar. The left side of the label will be aligned to the end of the Subgraph.

◦ Right Edge: This horizontal alignment option will display the label on the right side of the chart 
window.

◦ Values Scale: This horizontal alignment option will display the label within the right side Values 
Scale. When using this particular Horizontal Alignment, you may want to add space to the right side 
of the chart and lock it. For instructions, refer to Right Side Fill Space.

◦ Label Column: This will display the label in the Chart/Trade DOM Label Column if it has been 
added to the chart. Otherwise, the label will not display. To add this column, refer to Customize 
Chart/Trade DOM Columns.

8. Custom Coloring: To change the color of the Name and Value labels, enable the Subgraphs >> Label 
(Color) option and then use the colored button to the right of this checkbox to change the color.

9. These Name and Value labels display beside the study Subgraphs on the chart (see image below). They are 
not for the display of the Subgraph Names and Values on the Region Data Line at the top of the chart 
region the study is located in. For the Region Data Line, use the Display Name and Value in Region Data 
Line Subgraph option.

10. If the study Subgraphs do not extend all the way to the last bar in the chart, then it is necessary to enable the 
Always Showed Name and Value Labels When Enabled option on the Subgraphs tab to allow the labels 
to display.

Labels Not Visible: When a study Subgraph does not extend to the very last bar on the chart, then the Subgraph 
Name Label and Value Label will only display when Always Showed Name and Value Labels When Enabled is 
enabled on the Subgraphs tab of the Study Settings window. Therefore, in the case when a study Subgraph does 
not extend to the very last bar on the chart, and you do not see Name and Value labels that you have enabled, then 
make sure Always Showed Name and Value Labels When Enabled is enabled.

Label for Study Bars Not Updating

[Link] - [Top]
In the case where you have set a Value Label intended for the closing/last price for a study that displays bars 
(OHLC Bars, Candlestick Bars, ...), and it is not updating when you expect, it is necessary that you have set this on 
the Close (SG4) Subgraph. You probably have set it on the Open (SG1)Subgraph.

The solution is to follow carefully through the Subgraphs >> Name and Value Labels instructions and make sure 
you set the Value Label on the Close Subgraph.

Subgraphs Tab >> Display Name and Value in Chart Values Windows

[Link] - [Top]
When this option is enabled, the Subgraph Name and Value are displayed in the Window >> Chart Values 
Window, Window >> Tool Values Window and the Compact Tool Values Window. Otherwise, the Subgraph 
Name and Value will not be displayed and can save space. This option applies to the individual selected Subgraph 
in the Subgraphs list. Each Subgraph has its own independent setting.

The Compact Tool Values Window currently only displays the values for the first study (graph) or main price 
graph in the Chart Region being pointed to with one of the chart tools, such as the Chart Values tool. Therefore, in 
the case of a study in Chart Region 1, even if you have enabled Display Name and Value in Chart Values 
Windows, you will not see the values for it in the Compact Tool Values Window because it is the second graph in 
that region.

Subgraphs Tab >> Display Name and Value in Region Data Line

[Link] - [Top]
When this option is enabled, the Subgraph name and value are displayed in the Region Data Line at the top of the 
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region that the study is located in. 

Otherwise, the Subgraph name and value will not be displayed and can save space. This option applies to the 
individual selected Subgraph in the Subgraphs list. Each Subgraph has its own independent setting.

This option is ignored, when the Draw Style for the Subgraph is set to Ignore. In this case, the Subgraph Name and 
Value will not display in the Region Data Line. 

Subgraphs Tab >> Include in Summary

[Link] - [Top]
When this option is enabled the study Subgraph will be included in the Study Summary window assuming that 
Settings and Inputs >> Include in Study Summary is enabled as well for the study. For more information, refer 
to Study Summary.

Subgraphs Tab >> Include in Spreadsheet

[Link] - [Top]
When this option is enabled, the study Subgraph will be outputted to the Spreadsheet Sheet used by the 
Spreadsheet Study if that study is on the chart.

For more information, refer to Using the Spreadsheet Study. 

Subgraphs Tab >> Use Transparent Label Background

[Link] - [Top]
When this option is enabled, the labels for the study Subgraph will be set to have a transparent (not visible) 
background.

Since the coloring for the labels uses the background color for the label name/value, by default, it is recommended 
to enable the option for Reverse Colors for the label when using this option.

Subgraphs Tab >> Display Study Subgraphs Name and Value - Global

[Link] - [Top]
When this option is enabled, then the Name and Value for each Subgraph will be displayed in the Chart Values, 
Tool Values and Compact Tool Values Windows and in the Region Data Line if the individual Subgraph option 
Subgraphs >> Display Name and Value in Region Data Line is also enabled. 

Otherwise, they will not be displayed even when the individual Subgraph option Subgraphs >> Display Name and 
Value in Region Data Line is also enabled

Subgraphs Tab >> Display Study Name

[Link] - [Top]
When this option is enabled, then the main study name will be displayed in the Chart Values Windows and in the 
Region Data Line. Otherwise, it will not be displayed.

Subgraphs Tab >> Display Input Values

[Link] - [Top]
When this option is enabled, then study Input values will be displayed in the Chart Values Windows and in the 
Region Data Line. Otherwise, they will not be displayed.

If Global Settings >> General Settings >> Charts >> Charts >> Hide Study Inputs on Charts is enabled, then 
regardless of whether Display Input Values is enabled or not, the Study Inputs will not be displayed on the chart 
in the Region Data Line area. Therefore, when you have Display Input Values enabled in the Study Settings, be 
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sure to disable Hide Study Inputs on Charts in the Global General Settings.

Subgraphs Tab >> Always Show Name and Value Labels When Enabled

[Link] - [Top]
When this option is enabled, then the Name label for a study Subgraph will always be displayed when the Show 
option is enabled for Name Label for the Subgraph, even when the label would not normally be displayed.

When this option is enabled, then the Value label for a study Subgraph will always be displayed when the Show 
option is enabled for Value Label for the Subgraph, even when the label would not normally be displayed. One 
reason the label would not be displayed is that at the last displayed column/bar in the chart, there is no data 
available for the study Subgraph. In this case, the prior value of the study Subgraph will be used for the label.

Subgraphs Tab >> Use Common Displacement

[Link] - [Top]
When this option is enabled, then the displacement of the 1st Subgraph controls the other Subgraphs.

Subgraphs Tab >> Resolve Full Names for Reference Inputs

[Link] - [Top]
When this option is enabled and the study that contains this option has an Input for Study and Subgraph to 
Reference, then the information for the referenced Study and Subgraph is displayed in the Region Data Line and in 
the Chart Values Window as Study Name|Subgraph Name where the Study Name is the name of the referenced 
study and the Subgraph Name is the name or Short Name (if provided) of the referenced Subgraph.

Otherwise, when this option is not enabled and the study that contains this option has an Input for Study and 
Subgraph to Reference, then the information for the referenced Study and Subgraph is displayed in the Region 
Data Line and in the Chart Values window as IDx.SGy, where x is the Number of the study and y is the number of 
the Subgraph.

Subgraphs Tab >> Display Values When Hidden

[Link] - [Top]
When this option is enabled and the study that contains this option is hidden, then the values from this study will 
be displayed in the Tool Values Window. Otherwise, the values are not displayed in the Tool Values Window.

Subgraphs Tab >> Use Chart Graphics Settings for Subgraph Colors

[Link] - [Top]
This option is only allowed to be set when the Graph Draw Type setting on the Subgraphs Tab is a setting other 
than Custom. In this case, the Graph Draw Types will be various price bar types.

When this option is enabled, then the colors for the price bars will be controlled through either Chart >> Graphics 
Settings, if using chart specific graphics settings or Global Settings >> Graphics Settings.

If this option is disabled, then the price bar colors will be controlled through the Subgraph Color settings you 
specify on the Subgraphs Tab of the Study Settings window for the study.

For complete documentation for the color settings for the various Graph Draw Types when this option is disabled, 
refer to the Color Settings for Graph Draw Types page to know which color settings control each specific element 
of a bar.

Subgraphs Tab >> Transparency Level for Fill Styles

[Link] - [Top]
This setting displays and sets the the transparency level for the transparent study Draw Styles. This includes 
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Transparent Fill Top and Transparent Fill Bottom Draw Styles.

0% represents no transparency and would be completely opaque, in other words completely filled in. 100% 
represents complete transparency and the filled area would not appear. Values between 0% to 100% represent 
varying levels of transparency.

Quick Access to Study Settings

[Link] - [Top]
Above any Chart Region on a chart is a line of text displaying data from the studies, the main price graph, or both. 
This is known as the Region Data Line.

When you right-click with your Pointer on that line of text, a menu will display that contains the names of the 
studies in that same Chart Region, along with their unique study identifiers. Each Chart Region has its own Region 
Data Line.

If you have hidden the Region Data Line for a particular Chart Region, then you will not be able to access that 
menu for the studies in that particular Chart Region. Region Data Lines can be made hidden and visible through 
Chart >> Chart Settings >> Regions >> Region Data Lines. If the Region Data Line is hidden, then you can 
right-click anywhere else in the Chart Region. On the displayed Chart Shortcut menu, select Study Settings and 
then the particular study that you want to modify the settings for.

Selecting any study from that list will immediately open the Study Settings window for that study.

Once the Study Settings window is open, modify the settings as you require and press either OK, or press Apply 
to see the changes without closing the Study Settings window.

When you right-click on the Region Data Line, you will also see a Remove submenu. This lets you remove any 
selected study from that submenu quickly.

 

Also refer to Changing Study Inputs Directly from Chart. 

Changing Study Inputs Directly from Chart

[Link] - [Top]
It is supported to modify a study Input directly from the chart window, by using the keyboard.

This feature is primarily meant as an interface for an external program to modify study Inputs.

When a chart is active, type the new Input value following the below format and press the Enter key on the 
keyboard. The letters are not case sensitive. 

In:Id[Study ID Number].In[Input Number]=[value] Example: In:Id2.In1=10 .

As you type the letters they appear on the title bar of the chart. Refer to the image below.

It is supported in version 2209 and higher to change Date and Time Inputs. The date format is YYYMMDD. The 
time format is HH:MM:SS.ms, HH:MM:SS or HH:MM. In the case of a Date and Time Input, both the Date and 
Time can be inputted as a single text string separated by a space character. 

This image shows the Input Numbers to identify a particular Input in the list of study Inputs.
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Hiding and Showing Study Directly from Chart

[Link] - [Top]
A chart study can be hidden or shown very easily directly from the chart. Follow the instructions below:

1. Right-click on the Region Data Line above the Chart Region that contains the study. The Region Data Line 
contains text information for the graphs in that Chart Region.

2. You will see Hide and/or Show submenus.
3. To hide a study, select its name from the Hide submenu.
4. To show a study, select its name from the Show submenu.

One thing to be aware of is hiding and showing studies in this way does not cause a recalculation of those studies, 
for efficiency reasons. When using this method to hide a study and that study uses what are called Chart Drawings 
(drawings added through the Tools menu), those drawings will not be hidden. To cause them to be hidden you 
need to select Chart >> Recalculate after hiding the study. 

Using Custom Default Study Settings

[Link] - [Top]
To use custom default settings for a study:

1. Open the Study Settings window for a study by following the Adding/Modifying Chart Studies instructions.
2. On the Settings and Inputs tab.
3. Set the Study Settings as desired to be the defaults.
4. Press the Set Defaults button.

The next time you add a new instance of the study from the Studies Available list, the new default settings will be 
used.

Also refer to the information for Study Collections. This is another way to use custom Study Settings.

Resetting Default Study Settings For an Individual Study

[Link] - [Top]
To reset all of the settings back to the original internal defaults for a study, follow the steps below.

1. Open the Study Settings window for the desired study. The study will need to be in the Studies to Graph 
list first before it can be reset back to default settings.

2. Press Reset Defaults button.
3. Press OK to confirm.

The next time that study is added to a chart, it will not use the custom default settings, but will use the standard 
default settings.

Resetting Default Study Settings For All Studies

[Link] - [Top]
To reset the defaults for all of the studies to be certain you are back to the defaults for all of the studies, go to the 
folder you installed Sierra Chart to and delete the DefaultStudySettings folder. Sierra Chart can be running when 
you do this.

Password Protecting Studies

[Link] - [Top]
In Sierra Chart you are able to password protect studies. This allows you to hide the original name of the study, 
Subgraph names, Inputs and prevent changing of the Inputs. Follow these steps to password protect a study.
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1. Open the Study Settings window for the study.
2. On the Settings and Inputs tab, enter a Short Name.
3. Set all of the Study Inputs as you require.
4. On the Subgraphs tab enter a Short Name for each Subgraph to hide the original name.
5. Go back to the Settings and Inputs tab and enable the option Protect with Password. Enter a password 

and press OK.
6. The study is now password protected. Next time you go into the Settings you will see that the names and 

Inputs cannot be seen. They will also not be displayed on the chart or Chart Values Windows.

Preventing Study From Compressing Main Price Graph

[Link] - [Top]
1. Select Analysis >> Studies on the menu.
2. Select in the Studies To Graph list, one of the studies that is set to display in Chart Region 1.
3. Press the Settings button to open the Study Settings window.
4. Press the Scale button. Refer to the image.  

5. Set the Scale Range to Same As Region. Refer to the image.  

6. Press OK. Press OK. 
7. Repeat steps 2 through 6 for each study that is displayed in Chart Region 1. 
8. Press OK.

Adjusting Study Settings Input Regions

[Link] - [Top]
The two regions in the Study Settings Input region can be adjusted to show more or less of either the Input Name 
or Input Value. 

To adjust this region, place the Pointer in the horizontal line separating these two areas in the window. The Pointer 
will change shape to indicate that it is in the correct position to adjust the region sizes. Hold down the left Pointer 
button and adjust the size to the left or right as desired to set the size. See the image below for indicators of how to 
make the adjustment.

Note that it is not possible to change the size of the Study Settings window. If the Input Name or Input Value 
regions are made larger, a scrollbar will be available to move the window left and right to see all the information.

The full text of an Input Name will always be shown in the bottom of the Study Settings window after selecting 
the particular Input setting, as shown in the image below.

Displaying a Study with Both Bars and Bounding Line

[Link] - [Top]

The image above shows the Commodity Channel Index study displayed with bars and with and without a bounding 
line. Follow the instructions below to add a study with both bars and a bounding line to the chart. The following 
instructions use the Commodity Channel Index study as an example, this same process can be used for any study 
that displays as bars. For general information on adding and modifying studies and their related settings refer to 
Adding/Modifying Chart Studies.

1. Select Analysis >> Studies to open the Chart Studies window.
2. Select the Commodity Channel Index study in the Studies Available section and select the Add button to 

add this study to the chart.
3. Set the Commodity Channel Index study settings as desired. Do not change the Subgraph setting CCI - 

this setting is set to Bar by default and is the base bar graph that will be used. Press OK to close the 
Settings window if any changes have been made.



4. On the Chart Studies Window select the Commodity Channel Index study in the Studies Available 
section and select the Duplicate button to create an exact copy of the first study.

5. Select this second instance of the Commodity Channel Index in the Studies to Graph section on the right 
and select the Settings button.

6. Select the Subgraphs tab.
7. Select the first Subgraph named CCI in the Subgraph section at the top of this page.
8. Change the Draw Style to Line.
9. Change the Line Style and Width as desired.
10. Select the checkbox next to Display Study Name, Subgraph Names, and Subgraph Values - Global to 

turn off the display of this study information. This is not required, but the information from the first study is 
already displayed and therefore leaving this on would only display a repeat of the information.

11. Select OK to close the Study Settings Window.
12. Select OK to close the Study Window and have the graph displayed on the chart.

There are various options available for how to combine graphs together to obtain a specific look. For example, 
rather than using the Line option, setting the Draw Style to Transparent Fill to Zero will display a transparent 
coloring over the bars. It is also possible to combine more than two studies, therefore it is possible to add a third 
study with the Draw Style set to Line, which will display along with the Bars and Transparent Fill to Zero 
studies.

Avoiding Vertical Joining Line for Study Subgraphs

[Link] - [Top]

The images above show the Pivot Points study displayed with Lines that connect together and jump from one Pivot 
Point to the next, and then with Lines that are not connected together, therefore not showing the jump between the 
Pivot Points. 

Follow the instructions below to add a study to the chart and change the Subgraph Draw Style in order to remove 
the adjoining line between items. 

The following instructions uses the Pivot Points - Variable Period study as an example. This same process can be 
used for any study that displays as Lines. For general information on adding and modifying studies and their 
related settings, refer to Adding/Modifying Chart Studies.

1. Select Analysis >> Studies to open the Chart Studies window.
2. Select the Pivot Points - Variable Period study in the Studies Available section and select the Add button 

to add this study to the chart.
3. Set the Pivot Points - Variable Period study settings as desired.
4. Select the Subgraphs tab.
5. Select the first Subgraph named R1 in the Subgraph section at the top of this page.
6. Change the Draw Style from Line to Dash or to Line-Skip Zeros.
7. Change the Line Style and Width as desired.
8. Repeat steps 5-7 for the other displayed Subgraphs.
9. Select OK to close the Study Settings Window.
10. Select OK to close the Study Window and have the graph displayed on the chart.

Adding a Horizontal Line to an Existing Study

[Link] - [Top]
Follow the instructions below to add a horizontal line to an existing study in the same Chart Region.

1. Select Analysis >> Studies.
2. Add the study, if it is not already added, that you want to add an additional horizontal line to.
3. Select that study in the Studies to Graph list. Press the Settings button to open the Study Settings window.
4. Press the Scale button. Make sure the Scale Range is set to Automatic.
5. Press OK. Press OK.



6. In the Available Studies list, select the Line study.
7. Press Add.
8. Press Settings button. Select the Settings and Inputs tab.
9. Set the Value input to the level where you want the line displayed at.
10. Set the Chart Region setting to the very same chart region where the existing study that you want to add 

additional horizontal line to, is located.
11. Press the Scale button and confirm that the Scale Range is set to Automatic as well. Press OK.
12. Select the Subgraphs tab and set the Color and Line Width.
13. If you want to use a different Draw Style other than a line, then change the Subgraph Draw Style setting to 

what you want to use.
14. Press OK. Press OK. Refer to the image below for an example.

Hiding a Study Subgraph within a Study

[Link] - [Top]
There may be cases where you do not want to see a particular Subgraph of a study and you will want to hide it. 
Follow these instructions to do that:

1. Open the Study Settings window for the study. For instructions, refer to Adding/Modifying Chart Studies.
2. Select the Subgraphs tab.
3. Select in the list of Subgraphs the particular subgraph that you want to hide.
4. Set the Draw Style for it to Ignore. Refer to the image below.

Hiding Subgraphs to Prevent Display of Study when Unhiding Studies

[Link] - [Top]
The ability to hide the Subgraphs can also be used to ensure that a particular study stays hidden when using the 
Menu Command to Unhide All Studies. To do this, follow these instructions for the study that is to remain hidden:

1. Change all the Study Subgraphs to Ignore as described above.
2. Set the Chart Region for this study to 1.
3. If desired, the data from the hidden study can be displayed on the chart using the Text Display for Study 

study.

Study Display Order

[Link] - [Top]
The order in which studies are drawn on the chart is according to how they are listed in the Studies to Graph list 
on the Chart Studies Window. The first study in the list is drawn first and the last study in the list is drawn last.

To open the Chart Studies window, select Analysis >> Studies on the menu.

Select a study in the list of Studies to Graph on the Chart Studies window and use the Move Up and Move Down 
buttons to reorder the study relative to other studies.

In the case of a study which displays as the main price graph like the TPO Profile Chart study, make sure it is at the 
top of the Studies to Graph list so the standard chart header line is displayed in the Region Data Line at the top of 
the chart.

The order in which Study Subgraphs are drawn within a study cannot be reordered and is according to the internal 
order of Study Subgraphs with the study.

In the case of when studies are displayed in Chart Region 1, where the main price graph is, studies can be 
displayed above the main price graph or underneath the main price graph within the same Chart Region. Each 
chart study has a Draw Study Underneath Main Price Graph setting on the Study Settings Window for the study to 
control this.
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Chart Studies and Chart Drawings

[Link] - [Top]
It is possible to display Chart Drawings from Chart Drawing Tools, above or below studies. To control this, refer 
to Controlling Display Order of Chart Drawings Relative to Graphs.

Using Transparency

[Link] - [Top]
One method that helps to see a study which is displayed under another study which is covering it is to set the study 
that is covering it to use Transparent Draw Styles.

It is also useful to use Transparent Draw Styles to see Chart Drawings that are displayed under Study Graphs 
which occupy a large area of the chart because they use the Fill Draw Styles. 

In the case of the Volume by Price study, transparency is enabled through in the Volume by Price Study Inputs.

Scale Values

[Link] - [Top]
The scale values on the right side scale will display the range of values for all studies within the Chart Region 
which are set to an Automatic Scale Range.

If the first study in the Chart Region according to its study display order, has a Scale Range which is different than 
the other studies in the same Chart Region, then the scale of values on the right side will be for that first study in 
the Chart Region.

Study Calculation Precedence And Related Issues

[Link] - [Top]
There are various rules for determining the order in which studies are calculated on a chart. The significance of the 
calculation order is that a study which depends upon another study must be calculated after, the study or studies 
that it depends upon.

For the most part, this is an automatic process that you do not need to be concerned about. However, there are 
cases where Sierra Chart cannot determine the calculation order properly and you will have to make some 
adjustments. Refer to the How Calculation Order of Studies Is Determined section for the calculation order rules.

There are many details to determining the calculation order of studies. The first general rule is that they are 
calculated in the order that they exist in the Studies to Graph list on the Chart Studies window opened with 
Analysis >> Studies.

Use the Move Up and Move Down buttons (refer to the image below) to change the calculation order if you have 
any problems with studies not calculating and displaying properly due to the rules described in the How 
Calculation Order of Studies Is Determined section.

 
The 2nd general rule is that the calculation order of studies is determined by the precedence that each study has in 
relation to each other. Once again, this is explained in the How Calculation Order of Studies Is Determined section.

The following built-in studies have a Low Calculation Precedence. These are calculated after other studies with a 
Standard Calculation Precedence (These are studies which do not have a Low Calculation Precedence or Very 
Low Calculation Precedence).

• Spreadsheet Study
• Trade Management by Study
• Correlation Coefficient

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2d/indexb844.html?page=doc/Tools.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2d/indexb844.html?page=doc/Tools.html#DisplayOrder
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2d/index29a2.html?page=doc/StudiesReference.php&ID=141&Name=Volume_by_Price#Settings


• Study Subgraphs Difference
• Color Bar Based On Above/Below Study
• Study Subgraphs Reference
• Study Subgraphs Average
• Cumulative Sum Of Study
• Reference Study Data
• Study Subgraphs Add
• Study Subgraphs Multiply
• Study Subgraphs Ratio

The following built-in studies have a Very Low Calculation Precedence:

• Spreadsheet System/Alert
• Spreadsheet System for Trading
• Color Bar Based On Alert Condition
• Color Background Based On Alert Condition

Studies with a Very Low Calculation Precedence level means they are calculated after other studies with a Low 
Calculation Precedence level.

An ACSIL study can control its calculation precedence level through the sc.CalculationPrecedence member.

Chart Values and Spreadsheet Studies

[Link] - [Top]
When you are viewing the values of studies on the chart or in the Chart Values Windows, then these values you are 
seeing are after all of the studies on the chart have been calculated.

You may notice differences when comparing those values to the values you see on a Spreadsheet because the study 
values on a Spreadsheet are the values that existed, if they exist at all, at the moment in time the particular instance 
of the Spreadsheet Study was calculated, which is based upon the order of studies in the Studies to Graph list 
and the calculation order rules.

You will not have any differences with values unless you have studies which make references to other studies and 
the Spreadsheet Study being used is not at the end of the calculation order.

Circular Study References When Using the Spreadsheet Study

[Link] - [Top]
If you are using chart studies which are Based On a Spreadsheet study and you are also using the results of those 
studies in the same Spreadsheet, then you have created what is known as a circular reference. Although these 
studies are outputted to the Spreadsheet, the data from them cannot be used because of the fact that these studies 
are calculated after the instance of the Spreadsheet study they are based on, and the data outputted for these studies 
at the time the Spreadsheet study is calculated, is old, incomplete, and/or nonexistent. Incomplete would mean that 
only 10 rows of data are outputted.

You simply cannot base studies on the Spreadsheet study and use the results of those studies in the very same 
Spreadsheet. This is an impossible circumstance to resolve.

Instead, what you need to do, if you need to perform calculations on those studies which are based on the 
Spreadsheet Study is to use another Spreadsheet Study, which those studies are not Based On. Make certain that 
other Spreadsheet Study is at the end of the Studies to Graph list in the Chart Studies window. You may also want 
to be aware of the various arithmetic studies we have which can in some cases eliminate the need for the 
Spreadsheet Study. They are as follows:

1. Study Subgraph Add
2. Study Subgraphs Add
3. Study Subgraph Subtract
4. Study Subgraphs Difference
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5. Study Subgraph Multiply
6. Study Subgraphs Multiply
7. Study Subgraph Divide
8. Study Subgraphs Ratio

How Calculation Order of Studies Is Determined

[Link] - [Top]
To quickly determine how Sierra Chart has determined the calculation order of a study relative to other studies, 
refer to the CalcOrder: value displayed after each study in the Studies to Graph list in the Chart Studies window. 
Refer to the image below. 

A lower number in the calculation order means that the study is calculated before studies with a higher number. So 
if the study has a Calc Order of 1, it is the first study calculated. If it has a Calc Order of 2, it is the second study 
calculated. So in other words, the study with Calc Order of 2 is calculated after a study with Calc Order of 1.

 
The following describes the rules for determining the order in which all graphs/studies are calculated.

When determining the calculation order for a chart, references to all of the graphs/studies in the chart are moved 
from one list, representing the internal list, to another list, representing the calculation order.

The order of the internal list is the same order that studies are listed in the Studies To Graph list in the Chart 
Studies window. Although the base graph is not listed in the Studies To Graph list, it is the first item in the 
internal list, before all the studies.

Moving items from one list to another ensures that no items are duplicated (no study is calculated twice), and no 
infinite loops are created.

When inserting graphs/studies into the calculation order list, the place in the list that they are inserted may be based 
upon a precedence level. There are four levels of precedence. These are called groups in the internal precedence 
calculator class. They are in this order:

1. Base Graphs. A study will be a base graph if it has Display as Main Price Graph enabled or it functions 
as a base graph.

2. General Studies
3. Low Precedence Studies
4. Very Low Precedence Studies

The studies/graphs in the Base Graphs group get calculated first, and the studies/graphs in the Very Low 
Precedence Studies group get calculated last.

When determining where to insert a graph/study, the following things are checked in this order:

1. Is the study a base graph?
If so, it will be inserted at the end of the Base Graphs group.

2. Does the study have a custom size? (custom base graph)
If so, it will be inserted at the end of the Base Graphs group.

3. Is the study a very low precedence study that is based on a higher precedence study? *[1]
If so, it will be inserted at the end of the Very Low Precedence Studies group.

4. Is the study based on another study?
If so, it will be inserted immediately after the study that it is based on. *[2]

5. Does the study have a "very low" calculation precedence?
If so, it will be inserted at the end of the Very Low Precedence Studies group.

6. Does the study have a "low" calculation precedence?
If so, it will be inserted at the end of the Low Precedence Studies group.

7. Do any of the study's inputs reference another study?
If so, it will be inserted immediately after the study that it references. *[3]

8. Does the study have an Alert Condition Formula that references another study?



If so, it will be inserted at the end of the Low Precedence Studies group.
Otherwise, if the study does not match any of the above conditions, it will be inserted at the end of the General 
Studies group based upon the order the study exists in the Studies to Graph list in the Chart Studies window.

*[1]. A study is considered "a very low precedence study that is based on a higher precedence study" iff the study 
has a "very low" calculation precedence, and it is based on another study (that exists), and the study that it is based 
on has either a "low" or "standard" calculation precedence level.

*[2]. If a study is based on a study that does not exist, the study will be inserted at the end of the General Studies 
group instead.

*[3]. Inputs with the value types: STUDYID_VALUE, STUDY_SUBGRAPH_VALUES, 
CHART_STUDY_SUBGRAPH_VALUES, and CHART_STUDY_VALUES may reference another study. The 
last two will only count if the chart in the Input is the same as the chart that the study is on. If an Input references 
the same study that it is on, that Input is ignored, because it is not referencing another study. If the study that the 
Input references does not exist, then that Input is ignored. If a study has more than one valid Input study reference, 
then the Input reference with the greatest index in the unmodified internal list is used.

Notice that when studies are inserted into a precedence level group, they are always inserted at the end of the 
group. This maintains the original internal order of the studies when they end up in the same group, assuming no 
other conditions cause the order to change.

Basing Study Calculations on Set Time Range in Chart

[Link] - [Top]
When adding a study to a chart the study will use the time as it is set for the chart in the Session Times.

If the chart times are not what is required for the study, then the Session Times need to be changed to match what 
is desired for the study. If necessary, create a copy of the chart and modify the Session Times on the copy of the 
chart and add the study to the new chart. Refer to Duplicate Chart for more information on how to copy a chart.

To view the accumulated information from a study at the end of the trading day (as defined by the Session Times), 
use the Cumulative Sum of Study study.

References to Other Charts and Tagging

[Link] - [Top]
A study on one chart can reference the main price graph of or a study on another chart. The chart that a study is 
referencing is considered the source chart. The chart that the referencing study is on is considered the destination 
chart.

When a study references a source chart, and data in the source chart changes, the destination chart is notified of this 
and the studies on the destination chart are calculated so that they can make reference to the up-to-date data in the 
source chart.

When the data in the source chart changes at an earlier bar than the last bar in the chart, then the destination chart is 
tagged for a full recalculation.

The following are the conditions in a source chart which will cause a destination chart to be tagged by the source 
chart:

• A historical data download completes.
• Study settings are modified.
• Chart Settings are changed.
• The chart is opened as part of a Chartbook.
• A full study recalculation occurs in the source chart for some reason.
• Chart >> Reload and Recalculate is selected or a reload of chart data occurs for some other reason.
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In the case of when a source chart tags a destination chart for a full recalculation, you will see messages like the 
following added to the Sierra Chart Message Log:

Chart #1 has tagged chart #2 for full recalculation. Chartbook: C:\SierraChart\Data\Chartbook1.cht
Chart #2 is performing a full recalculation because it has been tagged. Chartbook: C:
\SierraChart\Data\Chartbook1.cht 
There are two potential issues which can result in frequent recalculations of charts referencing other charts. They 
are:

• Charts Reloading Often
• References to Other Charts / Continuous Full Recalculation of Charts

One way to avoid references to other charts is to use the Add Additional Symbol study which is an alternative if 
the purpose you are referencing another chart is just to access data from another symbol but the bar timeframe is 
the same between the charts. 

Resolving Study Not Visible Issue

[Link] - [Top]
Follow the instructions below to resolve the problem where a study does not display on the chart.

1. The first step is to see if the study has nonzero values among the visible chart bars. Use the Chart Values 
tool for this. You will see the data in the Tool Values Window. 

If the study only has zero values, then this is the reason for the problem and the solution to this is going to 
vary based upon the study. 

2. If the study has Length Inputs, and you have used large/high values for those Inputs, then there may not be 
enough data loaded in the chart. In this particular case you will need to increase amount of data in the chart 
through the Days to Load setting in Chart Settings. 

For example, if a Length input is set to 100, and there are fewer than 100 chart bars in the chart, the study 
will not display. If there are 150 chart bars in the chart, then the study will only display on 51 of the chart 
bars and not bars 1 through 99. 

In the case of futures charts, to load more historical data which spans multiple futures contracts which is 
necessary for a longer term chart, requires that you use the Continuous Futures Contract feature and not 
only increase the Days to Load setting. Both have to be done.

3. On the Subgraphs tab of the Study Settings for the study, check to make sure the Draw Style for the 
Subgraphs you want to see are not set to Hidden or Ignore.

4. On the Subgraphs tab of the Study Settings for the study, check to make sure the Primary and Secondary 
Color settings for the Subgraphs are set to visible colors.

5. To make sure the scales for the chart are in their default state and have no Interactive Scale Move/Range 
adjustments, select Chart >> Reset Scales.

6. The next step is to expand the range of prices in the chart by using Interactive Scale Range for Chart 
Region 1 assuming the studies are in Chart Region 1. Do this in order to see if the study Subgraphs which 
are not currently visible become visible after expanding the range of prices in the chart. The objective is to 
compress the main price graph bars in order to see a greater range of prices and to see the study Subgraphs.

7. Check the Scale Settings for the study to make sure they are set as intended. 

If the study is set to display in Chart Region 1 where the main price graph is, then set the main price graph 
Scale Range to Automatic. 

In most cases the study should have a Scale Range set to either Automatic or Same as Region. Verify this 
is the case. 

8. Contact Sierra Chart Support for further help. 

Using Transparency
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Some of the study Subgraphs >> Draw Styles use transparency. Transparency means that a Subgraph plot is 
transparent and the graphics directly below it can be partially seen.

The level of transparency is set through the Transparency Level for Fill Styles setting on the Subgraphs tab. This 
is specified as a number from 0 to 100. A value of 0 means there is no transparency and the Subgraph is drawn 
completely solid and the graphics underneath cannot be seen. A value of 100 means that the Subgraph is totally 
transparent and will not be visible.

Transparency is accomplished through a color blending operation. The Subgraph Color setting is blended with the 
existing graphics below it. Therefore, the resulting color will be different than what you set.

Using transparency also requires higher CPU usage to perform the blending operation. Therefore, it can be 
disadvantageous to use for that reason.

Some studies like the Large Volume Trade Indicator and Volume by Price studies will have a Use Transparent 
Draw Style Input which enables transparency for those studies rather than through a Subgraph Draw Style.

Resolving Study Differences

[Link] - [Top]
This section explains the procedure to follow when there are differences between the same study on two different 
charts either within the same instance of Sierra Chart, or in different instances of Sierra Chart, when you expect 
them to display the very same output.

For help with differences with the Point of Control, Value Area High, Value Area Low for the Volume by Price, 
Volume Value Area Lines, TPO Profile Chart, or TPO Value Area Lines studies, refer to Incorrect Value Area or 
Point of Control Values. However, still refer to the information in this section below because the issue may be 
related to some other configuration difference explained in this section.

1. The usual reason for a difference is differences in the underlying chart data. Therefore, the first step is to 
compare the settings in the Chart >> Chart Settings for each of the charts being compared. Many of the 
settings among each of the tabs need to be identical. 

Related to this is that when you are using Number of Trades, Volume, Range, Reversal, Renko, Delta 
Volume, Price Change, Point and Figure Bars, it is recommended that in order for there to be consistency 
with the study results as the Days to Load setting is changed in the chart or additional days are added to the 
chart during real time updating of the chart, make sure that New Bar at Session Start in the Chart >> 
Chart Settings is enabled. 

If the charts you are comparing, were opened at different points in time, select Chart >> Reload and 
Recalculate to load the equivalent number of days in each of the charts. The number of days loaded 
increases during real-time updating. 

2. Check the Time Zone setting for the charts being compared, and also for the charts that are referenced by 
those charts, to be sure they are set to the identical Time Zone setting.

3. Make sure the Days to Load Chart Setting is set high enough to load sufficient data based upon the Length 
or Time Period Unit / Length Input settings for the study.

4. In the case of Historical Daily chart data for stocks, one instance of Sierra Chart may be set to adjust the 
historical data for dividends and another instance may not be set to adjust historical data. This is going to 
cause differences with studies between the charts in each instance. For further instructions on this, refer to 
Differences with Historical Data Due to Dividend Adjustments. 

5. If comparing charts between two different instances of Sierra Chart, make sure the Global Settings >> 
Data/Trade Service Settings >> Intraday Data Storage Time Unit is set the same between the two 
different instances of Sierra Chart. If this setting has to be changed in one of the instances and the charts 
being compared are Intraday charts, then it is necessary to go to the Intraday chart of the chart being 
compared in the instance where this setting has been changed, and re-download the data by selecting Edit 
>> Delete All Data and Download.
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6. If you are comparing between charts in different instances of Sierra Chart, then it is important that the chart 
data is identical between them. If they are Intraday charts, then re-download the data in each chart by 
selecting Edit >> Delete All Data and Download, if this was not already done in the prior step. 

7. Remove all of the studies from the charts being compared through Analysis >> Studies >> [select study in 
Studies to Graph] >> Remove.

8. Add the Volume study to each of the charts being compared.
9. Go to each of the charts being compared and select Chart >> Graph Draw Types >> Candlestick Bars to 

see the Open, High, Low, Close values.
10. Visually compare the chart bars and the volume bars between the two charts being compared. Use the Chart 

Values tool to examine the chart values in detail. If you notice any differences, then this will be the reason 
for the differences with the study output between the charts being compared. Re-download the data for both 
of these charts with Edit >> Delete All Data and Download. This should make the chart bar data the 
same, assuming the same Data or Trading service is being used for the charts.

11. Add the study being compared back to the charts.
12. Make sure the Study Settings are the same between the two instances of the study on the charts being 

compared. All of the settings on all of the tabs of the Study Settings window must match between the two 
instances of the study on the charts.

13. Make sure the Scale Settings are the same between the two instances of the study on the charts being 
compared. All of the Scale settings must be identical. You need to open the Scale Settings window for each 
individual study. And compare them.

14. After following the above procedure, you should have resolved the problem at one of these steps.

First Bar Study is Visible At

[Link] - [Top]
Some studies may not display data from the very first bar in the chart. There are two primary reasons why this will 
occur, and these are discussed below. 

Study Controlled Number of Bars to Calculate

[Link] - [Top]
Some studies, such as the Spreadsheet Formula, Spreadsheet Study, and Color Bar Based on Alert Condition 
only calculate a set number of bars based on an Input setting for the study itself. 

When a study contains an Input Setting for Number of Bars to Calculate, then only that number of bars will 
contain the results of the study, starting from the most recent bar and working backwards. 

In the case of the Spreadsheet Studies, the number of bars that are calculated is controlled through the Study Input 
for Number of Rows. Since each row within a Spreadsheet Study relates to one bar, there is a direct correlation 
between this setting and the display of the calculated data from a Spreadsheet Study.

Increasing these values will display data further back in the chart, but it will also increase the calculation time for 
the study. Conversely, decreasing this value will decrease the calculation time. The exact impact has to be 
determined for each study and can be affected by the performance of the system on which Sierra Chart is running.

These Inputs are directly related to the number of bars and do not relate to time in any way directly. Therefore, as 
the time period for a chart is changed, the times at which the study will be displayed will also change. For example, 
a study set to calculate 120 bars on a 1 minute chart will display data for the most recent 2 hours, but if the chart is 
changed to 1 hour bars, then the study will display data for the most recent 120 hours.

Study Requires a Certain Amount of Data Prior to Display

[Link] - [Top]
Some studies, such as the Moving Average, Highest High / Lowest Low Over N Bars, KD - Fast, and KD - 
Slow studies require a certain amount of data in order to properly calculate. In these cases, the display of the data 
does not occur until the required number of bars has been taken into account, starting from the beginning of the 
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chart.

In many of these cases, the amount of data is controlled within the study itself as the Length Input for the study. 
Therefore, the study will not be drawn until the bar that matches the Length input.

For example, with a Moving Average - Simple study that has a Length Input set to 10, the Moving Average data 
will not be displayed until bar 10 in the chart.

Adding Multiple Instances of the Same Study

[Link] - [Top]
It is supported to add multiple instances of the same study to a chart. To do this, simply follow the Adding/
Modifying Chart Studies instructions for each instance of the study. 

You will want to make sure you have the settings different for each of the studies. Also, be aware that there may be 
times when the studies will have the same values, therefore you will only see one of the lines. 

If the study is not visible, refer to Resolving Study Not Visible Issue.

It is best to add one study at a time, and verify that it is configured as you require before adding another instance of 
the same study.

Reducing Processing Time for Studies

[Link] - [Top]
The processing time for a chart study consists of two components. The calculation of the study and the drawing of 
the study results. Initially when a study is added to the chart, a chart is recalculated, or a chart is loaded or 
reloaded, there is a full recalculation of the study. Thereafter, there is only an update calculation which is very 
efficient. The update calculation, is an negligible amount of processing. 

Drawing of a study during real-time chart updating, potentially can take a significant amount of time depending 
upon the complexity of what is being displayed and the chart bar spacing. The lower the chart bar spacing, the 
more time to draw a study. 

The time is not significant. Normally it will be less than 10 ms. It can be longer depending upon what is displayed. 
Or it could be significantly higher if you have a large monitor with no chart bar spacing, and there is a very 
complex display like a very dense TPO Profile Chart. Also the speed of your computer and whether OpenGL is 
being used or not, affects the drawing time. OpenGL should reduce the drawing time.

Hiding a study eliminates the graphics load from the study completely. It is the graphics load which is most of the 
processing. Although if the chart is not visible, the graphics processing is not occurring anyway. 

To effectively disable a chart and the study processing, you just need to increase the Chart Update Interval of the 
chart to a significantly higher number. For example, you could set this to 10000 which would mean the chart only 
updates every 10 seconds. 

You can also move charts and studies that you use less frequently to sub instances to distribute processing into a 
separate process and separate CPU threads.

*Last modified Monday, 21st October, 2024.
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Introduction

[Link] - [Top]
A Study Collection is a saved collection of one or more studies and their settings, that can be added to a chart with 
one step from the Analysis menu.

The Study Collection feature allows you to quickly switch between different study configurations which you have 
previously saved.

Create a Study Collection

[Link] - [Top]
Follow the below instructions create a Study Collection. 

1. Open the Chart Studies window by selecting Analysis >> Studies on the menu.
2. Type the name that you want to use for the Study Collection in the Save Studies As Study Collection >> 

Name edit box in the Chart Studies window. Or, select an existing name from that list. 
3. Enable the Prompt to Remove Existing Studies option if you want to be prompted to remove the existing 

studies on the chart when applying the Study Collection to the chart rather than the existing studies on the 
chart being automatically removed. For more information, refer to Adding a Study Collection Without 
Clearing Existing Studies On The Chart (Prompt to Remove Existing Studies). 

4. Press the Save All button to save all the studies using the name entered or selected. 
5. Or press the Save Single button to save the study selected in the Studies to Graph list, using the name 

entered or selected. 
6. Sierra Chart will ask you to confirm the name you want to save studies as. Press Yes to confirm. 
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7. Press the OK button in the Chart Studies window.
8. You can modify the studies or the settings in a Study Collection at any time and then just save it again 

using the same name. There is no limit to the number of Study Collections you can save. However, there is 
a limit to the number of Study Collections which will be listed on the Analysis menu.

Applying a Study Collection to a Chart

[Link] - [Top]
Select the name you saved it as from the list on the Analysis menu. This menu is on the Sierra Chart main window.

Automatically Applying a Study Collection to New Charts

[Link] - [Top]
To automatically apply one of your saved Study Collections to newly opened charts: go to Global Settings >> 
General Settings on the menu. Make sure the Use Default Study Collection check box is checked and select your 
saved Study Collection from the list. Press OK.

Adding a Study Collection Without Clearing Existing Studies On The 
Chart (Prompt to Remove Existing Studies)

[Link] - [Top]
If you want apply a Study Collection to the chart and not clear the existing studies from the chart, then check the 
Save Studies As Study Collection >> Prompt to Remove Existing Studies checkbox before saving the Study 
Collection with Save All or Save Single. 

For instructions to create a Study Collection, refer to Create a Study Collection. 

When enabling this option, a plus sign (+) is appended to the Study Collection name. When applying a Study 
Collection that was saved with this option, then Sierra Chart will ask whether or not to clear existing studies from 
the chart.

Using this method you are able to apply one or more Study Collections to a chart without removing or clearing the 
existing studies. Each time you apply a new Study Collection, press No when prompted, to not clear the existing 
studies. 

Delete a Study Collection

[Link] - [Top]
Follow the instructions below to delete a Study Collection file that is already existing. This will remove it from the 
Analysis menu.

1. Select Analysis >> Studies on the menu. 
2. Select the existing Study Collection name from the Save Studies as Study Collection >>Name list box.
3. Press the Delete button to delete the Study Collection. 
4. A backup of the Study Collection file prefixed by the Date-Time of deletion, is placed into the Backups 

subfolder in the Sierra Chart installation folder so that it can be restored if needed. 
5. Also be aware that if the Study Collection file was provided from the Sierra Chart server for your account, 

then next time you restart Sierra Chart, that file will be downloaded again. These file downloads can be 
disabled. 

Quickly Clearing All Studies from a Chart

[Link] - [Top]
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To quickly and easily clear all studies from a chart select Analysis >> Clean Chart on the menu. The studies will 
no longer be listed in the Chart Studies window. 

If you want to reapply the studies which were previously on the chart, you first needed to have saved those studies 
as a Study Collection and then you can select the Study Collection name from the Analysis menu.

Study Collection Files

[Link] - [Top]
Study collections are stored in files with the file extension stdycllct. They are stored in the Data Files folder which 
is set in the Global Settings >> General Settings window. If you move that folder, then be sure to set its location 
in the General Settings window so the files can be found by Sierra Chart.

If you want to share a Study Collection file or copy it to another computer, then simply copy the Study Collection 
file that has the extension stdycllct, to the Data Files Folder of the other copy of Sierra Chart where it will be used.

Modify a Study Collection

[Link] - [Top]
These steps explain modifying an existing Study Collection. 

1. Apply the Study Collection to the chart by selecting the Study Collection name directly from the Analysis 
menu. Refer to the image below. 

2. After the Study Collection has been applied to the chart, select Analysis >> Studies on the menu.
3. Add, Remove, or modify the studies as you require. For instructions, refer to Adding/Modifying Chart 

Studies.
4. In the Save Studies As Study Collection frame, make sure the Name is set to the name of the Study 

Collection that you want to update. If it is not, select the name from the list of Study Collection names.
5. Enable the Prompt to Remove Existing Studies if you want to receive a prompt to remove existing studies 

on the chart when you apply the Study Collection to the chart, rather than having them automatically 
removed.

6. Press the Save All button.

Linking Studies Between Charts

[Link] - [Top]
It is supported to link the studies between charts that use the same Link Number so that when a study is changed on 
one of the charts, the other linked charts will have their studies set to be identical. This linking also applies to when 
applying a Study Collection a chart.

For further information, refer to Chart Linking. 

Sharing a Study Collection File

[Link] - [Top]
Follow the below instructions to share or copy a study collection file to another user or to another installation of 
Sierra Chart.

1. Determine the Sierra Chart Data Files Folder by selecting Global Settings >> General Settings. Make a 
note of the Data Files Folder.

2. Navigate to the Data Files Folder through the operating system file manager window.
3. Locate that particular study collection file that you want to share. The name of it will be the same name that 

you see on the Analysis menu. The file extension will be stdycollct.
4. Make a copy of the file.
5. Determine the Sierra Chart Data Files Folder in the destination copy of Sierra Chart where you want to 
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5. Determine the Sierra Chart Data Files Folder in the destination copy of Sierra Chart where you want to 
copy the Study Collection file to, by selecting Global Settings >> General Settings. Make a note of the 
Data Files Folder.

6. Save the study collection file into the Data Files Folder in the destination copy of Sierra Chart.
7. Once the file is saved in the destination copy of Sierra Chart, it can be selected from the Analysis menu 

when a chart is active.

Combining Study Collection Files

[Link] - [Top]
Follow the below procedure to combine 2 study collection files into one.

1. Make sure both of the study collections are saved using the Prompt To Remove Studies option. For 
instructions for this, refer to the Adding a Study Collection Without Clearing Existing Studies On The 
Chart (Prompt to Remove Existing Studies) section on this page. 

2. Apply one of the Study Collections to the chart from the Analysis menu. For instructions, refer to Applying 
a Study Collection to a Chart. When prompted whether to remove the existing studies on the chart, press 
Yes. 

3. Apply the other Study Collection to the chart from the Analysis menu. For instructions, refer to Applying a 
Study Collection to a Chart. When prompted whether to remove the existing studies on the chart, press No. 

4. Now all of the studies from both Study Collections are on the chart. At this point you need to save all of the 
studies as a new Study Collection. For instructions, refer to Create a Study Collection.

Using a Study Collection Provided by Sierra Chart Support

[Link] - [Top]
Follow the instructions below to save a Study Collection from the Support Board which has been provided by 
Sierra Chart support or another user.

1. Go to the message thread on the Support Board which contains the posting which has an attached Study 
Collection file. Refer to the image below. 

2. Left click on the Study Collection file name at the bottom of the posting which has a StdyCollct file 
extension.

3. Your web browser should prompt you for the location to save this file. It needs to be saved to the Sierra 
Chart Data Files Folder. 

To determine the location of the Data Files Folder, select Global Settings >> General Settings. Look in 
the Data Files Folder box. This is where you need to save the Study Collection file from your web 
browser. Refer to the image below. 

4. Go to Sierra Chart and select the name of the Study Collection file on the Analysis menu. It will then be 
applied to the active chart. 

5. To modify any of the studies in the Study Collection, refer to Adding/Modifying Chart Studies. 

Opening Older Study Collections

[Link] - [Top]
Effective with version 2364 and higher, you are not able to open Study Collections saved in versions more than 
about two years ago before this version. They are not compatible. You will receive an error message in the Sierra 
Chart Window >> Message Log indicating this.

Therefore, if you want to open a Study Collection, saved more than two years ago in a version at or after 2364, 
means that you first need to roll back to version 2363 following the Full Control Rollback Procedure.

Re-save the Study Collection in this version by following the Modify a Study Collection instructions. 

Update to the the latest version of Sierra Chart with Help >> Download Current Version. 
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You can then open the Study Collections in newer versions.

*Last modified Wednesday, 22nd February, 2023.
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Technical Studies Reference

[Link] - [Top]
This reference contains descriptions and instructions for the studies (also known as indicators) in Sierra Chart. For 
more detailed information, if necessary, about the studies, refer to the many books available on technical analysis 
and the abundant amount of technical analysis information on the Internet.

Refer to the Chart Studies documentation page for complete instructions on applying, setting Inputs for and 
adjusting settings for the chart Studies described here.

The default study Input values are not necessarily the recommended or optimized values to use.

• 1 Divided by Price
• 3 10 Oscillator
• AC DC Histogram - Bill Williams Acceleration Deceleration Oscillator
• ADX
• ADXR
• Account Balance Graph - External Service
• Account Balance Text - External Service
• Accumulation Distribution
• Accumulation Distribution - Williams
• Accumulation Distribution Flow
• Adaptive Center of Gravity Oscillator
• Adaptive Cyber Cycle
• Adaptive RSI Moving Average with Smoothing
• Adaptive RVI
• Add Additional Symbol
• Advance Decline Line
• Arms Ease of Movement
• Aroon Indicator
• Aroon Oscillator
• Ask Bid Volume Difference Bars
• Ask Volume
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• Ask Volume Bid Volume Difference Text
• Auto Retracement Projection
• Automatic Trendlines
• Average - Continuous
• Average Daily Range
• Average Price For Bar
• Average True Range
• Average True Range - Normalized
• Awesome Oscillator
• Balance Of Power
• Bands Envelope
• Bar Delta Below Bar
• Bar Difference
• Bar End Time
• Bar Numbering
• Bar Price Change Difference - 2 Chart
• Bar Time Duration
• Bars In Ticks
• Bars With Zeros
• Bid Ask Depth Bars
• Bid Ask Prices
• Bid Ask Volume Ratio
• Bid Volume
• Bid Volume vs Ask Volume
• Bill Williams AC
• Bill Williams Alligator
• Bill Williams Awesome Oscillator
• Bill Williams Fractal Signals
• Bill Williams MA
• Bollinger Bands
• Bollinger Bands - Bandwidth
• Bollinger Bands - Percentage
• Bollinger Squeeze
• Bollinger Squeeze 2
• Bollinger Squeeze 3
• Butterworth Filter
• CCI Predictor
• Candle Stick Pattern Finder
• Candles without Tails
• Center Of Gravity Oscillator
• Chaikin Money Flow
• Chaikin Oscillator
• Chande Forecast Oscillator
• Chande Momentum Oscillator
• Chart Bars with Zero Values
• Chart Recalculation - Periodic
• Chikou Span
• Chop Zone
• Choppiness Index
• Clear Method Swing Line
• Clock RealTime
• Color Background Based on Alert Condition
• Color Bar Based On Above Below Study
• Color Bar Based on Alert Condition
• Color Bar Based on Slope
• Color Bar HH LL
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• Color Bar Open Close
• Combination Symbol Chart
• Commodity Channel Index
• Connie Brown Composite Index
• Coppock Curve
• Correlation Coefficient
• Countdown Timer
• Covariance
• Cumulative Adjusted Value
• Cumulative Daily Volume
• Cumulative Delta Bars - Trades
• Cumulative Delta Bars - Up Down Tick Volume
• Cumulative Delta Bars - Volume
• Cumulative Sum of Study
• Current Bid Ask Lines
• Current Price Line
• Custom DLL Study
• Custom Scale Control
• Cyber Cycle
• Cycle Period
• DMI ADX ADXR
• DT Oscillator
• Daily OHLC
• Daily OHLC - Single Point
• Daily Range Bands
• Date-Time Line
• DeMarker Oscillator Type I
• DeMarker Oscillator Type II
• Demand Index
• Demarker
• Depth Of Market Data
• Detrended Oscillator
• Detrended Oscillator - DiNapoli
• Difference - Bar
• Difference - Bid and Ask Prices
• Difference - Single Line
• Directional Movement Index
• Directional Movement Oscillator
• Dispersion
• Divergence Detector
• Donchian Channel
• Double Stochastic
• Double Stochastic - Bressert
• DownTick Volume
• Elder Impulse
• Elder Ray
• Ergodic
• Even Better Sinewave Indicator
• Extend Bar Gap Until Future Intersection
• Extend Bar Value Until Future Intersection
• Extend Closes Until Future Intersection
• Fisher Center Of Gravity Oscillator
• Fisher Cyber Cycle
• Fisher Function
• Fisher Relative Vigor Index 3
• Fisher Transform
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• Force Index
• Force Index Average
• Forward Curve
• Forward Projection Bars
• Freedom of Movement
• Full Contract Value
• Gann HiLo Activator
• Gann Swing Oscillator
• Gann Trend Oscillator
• Greatest Swing Value
• HL Volatility
• HalfTrend
• Heikin-Ashi
• Heikin-Ashi Smoothed
• Herrick Payoff Index
• High Low For Time Period
• High Low For Time Period - Extended
• Highest High Lowest Low Over N Bars
• Historical Volatility Ratio
• Horizontal Line At Time
• Horizontal Lines
• Hurst Bands
• Hurst Exponent
• Inertia
• Inertia 2
• Initial Balance
• Inside Bar
• Inside or Equals Bar
• Instantaneous Trendline
• Inverse Fisher Transform
• Inverse Fisher Transform with RSI
• Island Reversal
• KDJ
• KD - Fast
• KD - Slow
• Kagi Chart
• Kaufman Efficiency Ratio
• Keltner Channel
• Kijun Sen
• Kiwis Trailing Stop
• Klinger Volume Oscillator
• Kurtosis
• LSMA Above Below CCI
• LSMA Above Below Last
• Laguerre Filter
• Laguerre RSI
• Large Volume Trade Indicator
• Leading Indicator
• Line
• Linear Estimation
• Linear Regression End Channel
• Linear Regressive Slope
• Load Day Session Only at Open
• MACD
• MACD - Volume Weighted
• MACD Bollinger Bands - Improved
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• MACD Bollinger Bands - Standard
• MACD Crossover System
• MACD Leader
• Market Depth Historical Graph
• Market Facilitation Index
• Market Facilitation Index Colored
• Market Structure MSL MSH
• McClellan Oscillator - 1 Chart
• McClellan Summation Index - 1 Chart
• Momentum
• Momentum Trend
• Momentum with Moving Average
• Money Flow Index
• Moving Average - Adaptive
• Moving Average - Adaptive Binary Wave
• Moving Average - Arnaud Legoux
• Moving Average - Block
• Moving Average - Double Exponential
• Moving Average - Elastic Volume Weighted
• Moving Average - Exponential
• Moving Average - Exponential Regression
• Moving Average - Generalized Double Exponential
• Moving Average - Hull
• Moving Average - Linear Regression
• Moving Average - Move-Adjusted
• Moving Average - Rolling High Accuracy
• Moving Average - Simple
• Moving Average - Simple Skip Zeros
• Moving Average - Sine-Wave Weighted
• Moving Average - Smoothed
• Moving Average - Time Period
• Moving Average - Triangular
• Moving Average - Triple Exponential
• Moving Average - Variable Index Dynamic
• Moving Average - Volume Move-Adjusted
• Moving Average - Volume Weighted
• Moving Average - Weight Volume Move-Adjusted
• Moving Average - Weighted
• Moving Average - Welles Wilders
• Moving Average - Zero Lag Exponential
• Moving Average Crossover
• Moving Average Difference
• Moving Average Envelope
• Moving Averages
• Moving Linear Regression
• Moving Median
• Multiply All Charts
• Multiply Bars By -1
• Multiply Charts - Bar
• Murrey Math
• Mutual Fund Bars
• Narrow Range Bar
• Negative Volume Index
• New Daily High Low Alert
• Normalized Volume
• Number of Trades
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• Number of Trades - Ask
• Number of Trades - Bid
• Numbers Bars
• Numbers Bars Calculated Values
• Numbers Bars Avg Volume Per Price Graph
• Numeric Information Reference
• On Balance Open Interest
• On Balance Open Interest - Short Term
• On Balance Volume
• On Balance Volume - Short Term
• On Balance Volume with Moving Average
• One Time Framing
• Open Interest
• Out of Order Timestamps Detector
• Outside Bar
• Overlay - Bar
• Overlay - Single Line
• Overlay Non sync
• Parabolic
• Percent Change Since Open
• Percent Change Since Previous Close
• Percentage Price Oscillator
• Period OHLC-Variable Period
• Pivot Points - Daily
• Pivot Points - Variable Period
• Pivot Range - Variable Period
• Point Figure Chart Reversal Marker
• Point and Figure Box Count
• Point and Figure Chart
• Polarized Fractal Efficiency
• Positive Volume Index
• Preferred Stochastic - DiNapoli
• Premier Stochastic Oscillator
• Previous Bar Close
• Previous Close Line
• Price Change Since Open
• Price Levels
• Price Momentum Oscillator
• Price Open Interest Volume
• Price Volume Trend
• Q Stick
• RSI
• RSI - Connors
• RSI - TS
• RSI - W
• R Squared
• Rahul Mohindar Oscillator
• Random Walk Indicator
• Range Bar Predictor
• Range Expansion Index
• Rapid Adaptive Variance Indicator
• Rate of Change - Percentage
• Rate of Change - Points
• Rate of Change Oscillator Type I
• Rate of Change Oscillator Type II
• Ratio - Bar
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• Ratio - Single Line
• Relative Momentum Index
• Relative Vigor Index
• Relative Vigor Index 1
• Relative Vigor Index 2
• Relative Vigor Index 3
• Relative Volume
• Relative Volume Standard Deviation
• Renko Bar Predictor
• Renko Chart Enhanced
• Renko Charts
• Renko Visual Open Close Values
• Repulse
• Reverse Order Copy Of Base Graph
• Rollover Date Display
• Rotation Factor
• Round Price Bars to Tick Size
• Round Study Subgraph To Tick Size
• SC Woodies Panel
• STIX
• Schaff Trend Cycle
• Senkou Span A
• Senkou Span A and B
• Senkou Span B
• Session Indicator
• SideWinder
• Sinewave Indicator
• Smoothed Adaptive Momentum
• Spread - 3 Chart
• Spread - 4 Chart
• Spread - Butterfly
• Spreadsheet Formula
• Spreadsheet Study
• Spreadsheet System Alert
• Spreadsheet System Alert for Trading
• Square Of 9
• Standard Deviation
• Standard Deviation Bands
• Standard Error Bands
• Starc Bands
• Stochastic - Fast
• Stochastic - Percentile
• Stochastic - Slow
• Stochastic Center Of Gravity Oscillator
• Stochastic Crossover System
• Stochastic Cyber Cycle
• Stochastic Function
• Stochastic Momentum Indicator
• Stochastic RSI
• Stochastic Relative Vigor Index 3
• Study/Price Overlay
• Study Angle
• Study Moving Average
• Study Overlay - OHLC - Open High Low Close
• Study Subgraph Above Below Bar As Text
• Study Subgraph Absolute Value
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• Study Subgraph Add
• Study Subgraph As Text Above Below Bar
• Study Subgraph Daily High Low
• Study Subgraph Divide
• Study Subgraph In Ticks
• Study Subgraph Multiply
• Study Subgraph Reference
• Study Subgraph Reverse Order
• Study Subgraph Standard Deviation
• Study Subgraph Subtract
• Study Subgraph as Currency Value
• Study Subgraphs Add
• Study Subgraphs Average
• Study Subgraphs Divide - Ratio
• Study Subgraphs Multiply
• Study Subgraphs Reference
• Study Subgraphs Subtract - Difference
• Sum - Bar
• Sum 3 Chart
• Sum All Charts
• Sum All Charts - Bar
• Sum Charts From List
• Summation
• Summation Of Study Subgraph Periodic
• Summation Periodic
• SuperTrend
• Super Smoother Filter
• Super Trend Stop
• Swing High and Low
• Symbol Display
• Synthetic VIX
• T3
• TPO and Volume Profile Chart
• TPO Value Area Lines
• TRIX
• Tenkan Sen
• Text Display For Study
• Text Display For Study from Chart
• Three Line Break Chart
• Time And Sales Total Ask Size Depth
• Time Line
• Time Range Highlight
• Time Range Highlight - Transparent
• Time Series Forecast
• Time and Sales Ask Size
• Time and Sales Bid Ask
• Time and Sales Bid Size
• Time and Sales Price
• Time and Sales Time
• Time and Sales Total Bid Size Depth
• Time and Sales Volume
• Trade Management by Study
• Trade Volume Index
• Traders Dynamic Index
• Trading: Closed Profit/Loss
• Trading: Daily Profit/Loss
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• Woodie CCI Trend
• Woodies CCI Trend
• Woodies EMA
• Woodies ZLR System
• Write Bar Data to File
• Write Bar and Study Data To File
• Z Score
• Zig Zag
• Zig Zag Cumulative Volume

Multiple Chart Studies

[Link] - [Top]
These instructions are for studies that use 2 or more charts in their formula. For example, the Ratio (Bar/Single 
Line), Difference (Bar/Single Line), or Combination Symbol Chart studies. There are other studies which use two 
or more charts as well.

1. Open 2 charts, if they are not already open. To open the charts use File >> Find Symbol >> [select 
symbol] >> Open Intraday Chart/Open Historical Chart. These are the two charts used in the 
calculation. For example, if you want to calculate the difference between symbol A and symbol B, then 
open charts for both of these symbols.

2. Each chart has a number. Let us assume that the two charts opened have chart Numbers #1 and #2 
respectively.

3. Add the Ratio (Bar) or Difference (Bar) study to the chart identified as #1. Or, whatever study you need to 
work with that requires a second chart in its calculation. You can also add the Single Line version of these 
studies. For instructions to add a study to the chart, refer to Adding/Modifying Studies. 

The formula for Difference is Chart #1 - Chart #2. Therefore, the Difference study, or whatever study you 
want to work with, needs to be added to the chart to the left of the minus operator in this particular 
example. This can be any chart. 

4. Set the Chart 2 Number Input with the study to the chart that you want on the right side of the calculation. 
Each chart is identified with a number. The Chart Numbers are displayed along the Region Data Line at the 
top of the chart and on the title bar of the chart. Refer to the example below. 

5. Press OK to close Study Settings window.
6. Press OK to close the Chart Studies window.
7. You will now see the Ratio or Difference calculation (or whatever the result is based upon the study you are 

using) displayed in Chart Region 2 on Chart #1.
8. To understand how each chart fits into the calculation, we will explain this with the Ratio (Bar) study. If 

you add the Ratio study to Chart #1 and set the Chart 2 Number Input to Chart #2, then #1 will be divided 
by #2 (#1 / #2). So the chart that the study is applied to, is used on the left side of the division operator.

9. The Days To Load and Time Period per Bar settings for a chart, that is referenced by one of these studies, 
cannot be changed. They are set to the same settings as the chart that is referencing it. If they are changed, 
then they will be changed back to the same settings as the chart containing the study that is referencing it.

Displaying As Main Price Graph

[Link] - [Top]
If you want to make a study that uses multiple charts, the main price graph in the chart, and allow other studies to 
be applied to it, then enable the Display as Main Price Graph option in the Study Settings window for the study. 
Once you do this, other studies you have applied or will apply to the chart, will then be based upon this multiple 
chart study.

Inputs

[Link] - [Top]
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• Input Data (applies only to multiple chart studies that use a single line and not a price bar style)
• Chart 1, 2, 3 Multiplier: Value to multiply the selected Input Data or the bar in chart 1, 2, or 3 by. Chart 

1 is the chart the study is applied to.
• Chart 2, 3 Number: The Chart Number of the second or third chart to use in the study formula. Select the 

chart from the list of charts. The first chart used in the calculation is the chart that the study is applied to.
• Chart 1 Addition: This Input adds the specified amount to chart 1 after multiplying chart 1 by the Chart 1 

Multiplier.

*Last modified Thursday, 23rd February, 2023.
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Common Study Inputs
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This section describes chart Study Inputs that are common among the available chart studies.

Input Data

[Link] - [Top]
The Input data from either the Main Price Graph, or another study, to use in the study calculations. The Main Price 
Graph is the default. The default choices for the Main Price Graph are Open, High, Low, Last, Volume, Number 
of Trades, OHLC Average, HLC Average, HL Average, Bid Volume, Ask Volume. This Input can select a 
study Subgraph if the Based On setting is set to another study on the chart, or the study has an Input type that lets 
you choose another Study and Subgraph combination.

Chart Number

[Link] - [Top]
This Input type allows the selecting of a specific chart within the Chartbook which contains the chart which 
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contains the study with this Input.

All of the charts within the Chartbook will be listed. Select one from the list. 

For information about Chart Numbers, refer to Chart Numbers on the Working with Charts page. 

Length

[Link] - [Top]
The number of graph elements or graph elements back from a chart column to use in the calculation of each graph 
element in a study. A graph can be the main price bars graph or could be a Moving Average study graph. A graph 
element is a value along a graph drawing and occupies one column in the chart. A graph can contain multiple 
drawings, each one known as a Subgraph. 

For the purpose of this discussion, we generally are referring to a single line drawing within a graph (also known as 
study Subgraph). A graph element can be an Input Data like Open, High, Low or Close/Last, an entire price 
graph bar, a Subgraph element of one of the study graphs, or an element of an internal array used in calculating the 
study.

This Length definition is for all Inputs with Length in their name, like Moving Average Length. Example: A 
moving average study with the Length Input set to 10 and the Input Data Input set to Last will use 10 bar Last 
prices in the average calculation for each of the elements along its graph.

Displace

[Link] - [Top]
The number of bars (chart columns) forward to shift the study. 

For example, there is a chart with 10 bars in it. Each bar is one day. There is a 10 day Moving Average on that 
chart with the Displace Input set to 1. 

Normally the average for the 10th bar will be drawn on the 10th bar. It will be the average of the 9 bars prior and 
the 10th bar. Since the Displays Input is set to 1, the average will be drawn on the 11th bar and it will be the 
average of the 10 bars prior. It is shifted forward by 1 bar.

An alternative to using the Displace Input, if provided, is the Displacement setting found on the Subgraphs tab of 
the Study Settings Window. This setting allows for both positive and negative displacements for each individual 
Subgraph in the study.

Line # (Line1, Line2, etc.), Overbought, Oversold

[Link] - [Top]
The value to draw a horizontal line at in the study graph. For example if you set the Line1 Input to 50, then a line 
will be drawn at the 50 level in the study graph.

Multiplication Factor or Multiplier

[Link] - [Top]
For standard deviation studies (Standard Deviation Bands, Bollinger Bands), this is the value the standard 
deviation is multiplied by. For other studies, this is the value that a component of the study is multiplied by.

Percentage

[Link] - [Top]
The percentage of the Input Data (Open, High,...) or moving average to be added or subtracted from the Input Data 
or moving average.
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Moving Average Type

[Link] - [Top]
The Moving Average Type standard Input lets you choose among several basic types of moving averages. They 
are as follows:

• Exponential Moving Average (Be sure to read the documentation for this Moving Average Type to be sure 
it is fully understood)

• Linear Regression Moving Average (same as Least Squares Average)
• Simple Moving Average
• Weighted Moving Average
• Wilders Smoothing Moving Average
• Simple Moving Average Skip Zeros (same as Simple Moving Average except that zero values are skipped 

in the calculation)
• Smoothed Moving Average

Derivative averages which are based upon these basic types cannot be used with the Moving Average Type Input. 
This includes the Hull and T3 Moving Averages. This is because these derivative average types use additional 
internal arrays which is not supported in the way in which these basic moving average functions are used.

For example, it is not possible to use a Hull, T3 or Adaptive Moving Average. However, there is an alternative 
possible solution depending upon what you want to do. It is possible to base any of these individual Moving 
Average studies upon another study Subgraph. Refer to Based On in the Chart Studies documentation for 
instructions.

Time Period Unit

[Link] - [Top]
Sets the time unit for the time period setting for the study. This Input works in conjunction with Time Period Unit 
Length Input.

This can be set to Minutes, Days, Weeks, Months, or Years. For a 1 Day period, set this to Days.

The Time Period Unit and Time Period Unit Length settings segment time into fixed amounts of time from fixed 
points of reference. They are not creating a single trailing time period from the last Date-Time in the chart. 

In the case of Days, the starting reference point in time is Sunday 1950-1-1. 

The starting reference point in time for Weeks is Monday or Sunday depending upon the setting Global Settings 
>> General Settings >> General >> Data >> Use Monday as Start of Week instead of Sunday. 

The starting reference point in time for Months is the first day of the month. 

The starting reference time for Years is January 1.

For all of the starting reference points in time, the start of the day is according to the Session Times settings in the 
chart. If the Session Times are reversed, then the starting time is in the prior day.

For additional information, refer to sc.scGetStartOfPeriodForDateTime.

Time Period Unit Length

[Link] - [Top]
Sets the quantity to be used with Time Period Unit Input. For example, for a period of 1 Day, set this to 1 and set 
Time Period Unit to Days.

Alert Sound Number
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[Link] - [Top]
The Alert Sound Number Input is for setting the Alert Sound Number for a particular alert event in the study.

The Alert Sound Number can be configured to play a specific sound file, and send an email or SMS message. A 
message is also added to the Window >> Alerts Manager >> Alerts Log, when the alert event occurs.

To configure the selected Alert Sound Number, refer to Alert Sound Settings.

*Last modified Tuesday, 06th June, 2023.
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List of Mathematical Symbols

[Link] - [Top]
This section lists the mathematical symbols that are used in Technical Studies Reference.

Common Mathematical Operations

[Link] - [Top]
This section lists and explains some of the mathematical operations that are frequently used in technical studies.

Ceiling Function
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[Link] - [Top]
The ceiling function returns the least integer that is greater than a given number. The notation for the ceiling 
function of a number \(X\) is \(\lceil X \rceil\).

Example: \(\lceil 3.3 \rceil = 4\)

Exponential Function

[Link] - [Top]
The exponential function returns the exponential of a variable \(X\) in the natural base \(\mathrm{e} \approx 
2.71828\). The notation for the exponential function is either \(\mathrm{e}^X\) or \(\exp(X)\).

Floor Function

[Link] - [Top]
The floor function returns the greatest integer that is less than a given number. The notation for the floor function 
of a number \(X\) is \(\lfloor X \rfloor\).

Example: \(\lfloor 5.8 \rfloor = 5\)

Logarithmic Function

[Link] - [Top]
The logarithmic function returns the logarithm of a variable \(X\) in the natural base \(\mathrm{e} \approx 
2.71828\). The notation for the logarithmic function is either \(\log_{\mathrm{e}}(X)\) or \(\ln(X)\).

Moving Maximum

[Link] - [Top]
This operation returns the maximum of a set of values in a moving window of Length \(n\). Our notation for the 
Moving Maximum of a Random Variable \(X\) at Index \(t\) is \(\max_t(X,n)\), and it is calculated as follows.

\(\max_t(X,n) = \max\{X_{t - n + 1}, X_{t - n + 2},...,X_t\}\)
In the event that there are not yet \(n\) values in the moving window (that is, \(t < n - 1\)), the Moving Maximum is 
calculated as follows.

\(\max_t(X,n) = \max\{X_0, X_1,...,X_t\}\) 
Moving Minimum

[Link] - [Top]
This operation returns the minimum of a set of values in a moving window of Length \(n\). Our notation for the 
Moving Minimum of a Random Variable \(X\) at Index \(t\) is \(\min_t(X,n)\), and it is calculated as follows.

\(\min_t(X,n) = \min\{X_{t - n + 1}, X_{t - n + 2},...,X_t\}\)
In the event that there are not yet \(n\) values in the moving window (that is, \(t < n - 1\)), the Moving Minimum is 
calculated as follows.

\(\min_t(X,n) = \min\{X_0, X_1,...,X_t\}\) 
Moving Range

[Link] - [Top]
This operation returns the difference of the Moving Maximum of a Random Variable \(X^{(1)}\) and the Moving 
Minimum of a Random Variable \(X^{(2)}\) at Index \(t\). It is calculated as follows.

\(\textrm{Range}_t\left(X^{(1)},X^{(2)},n\right) = \max_t\left(X^{(1)},n\right) - \min_t\left(X^{(2)},n\right)\) 
Moving Summation
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[Link] - [Top]
This operation returns the sum of a set of values in a moving window of Length \(n\). Our notation for the Moving 
Sum of a Random Variable \(X\) at Index \(t\) is \(\mathrm{sum}_t(X,n)\), and it is calculated as follows.

\(\mathrm{sum}_t(X,n) = X_{t - n + 1} + X_{t - n + 2} + \cdots + X_t\)
We can express this as a Summation as follows.

\(\displaystyle{\mathrm{sum}_t(X,n) = \sum_{i = t - n + 1}^t X_i}\)
In the event that there are not yet \(n\) values in the moving window (that is, \(t < n - 1\)), the Moving Summation 
is calculated as follows.

\(\displaystyle{\mathrm{sum}_t(X,n) = X_0 + X_1 + \cdots + X_t = \sum_{i = 0}^t X_i}\) 
Multiplication

[Link] - [Top]
We make occasional use of Pi (\(\Pi\)) notation for multiplication.

For the list of \(n\) numbers \(X_1,X_2,...,X_n\), we denote their product as follows.

\(\displaystyle{\prod_{i = 1}^n}X_i = X_1 \cdot X_2 \cdot \cdots \cdot X_n\)

\(\Pi\) is called the product sign.
\(i\) is called the index of multiplication, or simply the index. It functions as a counter from \(1\) to \(n\).
\(1\) is called the lower limit of multiplication.
\(n\) is called the upper limit of multiplication.
\(X_i\) is called the multiplicand.
Rounding Function

[Link] - [Top]
The rounding function returns the integer that is closest to a given number. The notation for the rounding function 
of a number \(X\) is \([X]\).

Example: \([5.1] = 5\)

Example: \([5.8] = 6\)

Stochastic Ratio

[Link] - [Top]
Let \(X\) be a random variable, and let \(X_t\) be its value at Index \(t\). Let \(n\) be a Length.

The Stochastic Ratio at Index \(t\) for the given Inputs is denoted as \(StochRat_t(X,n)\), and it is computed for \(t 
> n - 1\) as follows.

\(\displaystyle{StochRat_t(X,n) = \left\{ \begin{matrix} \frac{X_t - \min_t(X,n)}{\max_t(X,n) - \min_t(X,n)} & 
\max_t(X,n) - \min_t(X,n) \neq 0 \\ 0 & \max_t(X,n) - \min_t(X,n) = 0 \end{matrix}\right .}\)
In the above ratio, \(\max_t(X,n)\) and \(\min_t(X,n)\) are the Moving Maximum and Moving Minimum, 
respectively, of \(X\) over \(n\) bars.

Summation

[Link] - [Top]
We make frequent use of Sigma (\(\Sigma\)) notation for summation.

For the list of \(n\) numbers \(X_1,X_2,...,X_n\), we denote their sum as follows.

\(\displaystyle{\sum_{i = 1}^n}X_i = X_1 + X_2 + \cdots + X_n\)
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\(\Sigma\) is called the summation sign.
\(i\) is called the index of summation, or simply the index. It functions as a counter from \(1\) to \(n\).
\(1\) is called the lower limit of summation.
\(n\) is called the upper limit of summation.
\(X_i\) is called the summand.
Welles Summation

[Link] - [Top]
This operation returns the sum of a set of values in a moving window of Length \(n\). Our notation for the Moving 
Sum of a Random Variable \(X\) at Index \(t\) is \(WS_t(X,n)\), and it is calculated as follows.

\(WS_t(X,n) = \left\{ \begin{matrix} X_0 & t = 0 \\ WS_{t - 1}(X,n) + X_t & 0 < t < n \\ WS_{t - 1}(X,n) - WS_{t 
- 1}(X,n)/n + X_t & t \geq n \end{matrix}\right .\)

Parameters

[Link] - [Top]
Parameters are variables whose values are either entered by the user as Inputs, calculated from Input values, 
automatically generated by Auto Looping, or automatically generated by internal looping.

• \(\Delta\alpha\) - Acceleration Increment - Appears in Parabolic
• \(\alpha_{max}\) - Max Acceleration Factor - Appears in Parabolic
• \(\alpha_S\) - Start Acceleration Factor - Appears in Parabolic
• \(\alpha(n)\) - Smoothing Constant (Length-Dependent) - Appears in Instantaneous Trendline and Cyber 

Cycle
• \(\beta(\ell)\) - Smoothing Constant (Lag-Dependent) - Appears in Cyber Cycle
• \(c\) - Currency Value Per Tick - This is set through Chart >> Chart Settings >> Symbol. 
• \(c\) - Smoothing Constant - Appears in Moving Average - Adaptive
• \(c(n)\) - Smoothing Constant (Length-Dependent) - Appears in Moving Average - Exponential.
• \(i\) - Variable Chart Bar Index Value - Usually varies from some past value of the Index up to the Current 

Index Value \(t\).
• \(k\) - Offset
• \(k^{(i)}(n)\) - \(i^{th}\) coefficient of the Butterworth Filter or Super Smoother Filter
• \(l\) - Line Value - Appears in Inverse Fisher Transform and Inverse Fisher Transform with RSI
• \(\ell\) - Lag - Appears in Cyber Cycle
• \(\mu\) - ATR Multiplier - Appears in Volatility Trend Indicator.
• \(n\) - Length - This may be subscripted, e.g. \(n_1\), \(n_{RSI}\).
• \(N^{(1)}(n)\) - Appears in Detrended Oscillator
• \(N^{(2)}(n)\) - Appears in Detrended Oscillator
• \(\phi_D\) - Divergence Threshold in Degrees - Appears in Divergence Detector
• \(\phi_O\) - Opposite Slope Divergence Threshold in Degrees - Appears in Divergence Detector
• \(s\) - Tick Size - This is set through Chart >> Chart Settings >> Main Settings. 
• \(t\) - Current Chart Bar Index Value
• \(\tau\) - Current Chart Bar Number
• \(v\) - Multiplier (in T3) or Value (in Bands/Envelope) or Value Per Point (in Study Angle)
• \(y^{(H)}\) - High Threshold - Appears in Rate of Change Oscillator Type II
• \(y^{(L)}\) - Low Threshold - Appears in Rate of Change Oscillator Type II

Random Variables

[Link] - [Top]
Random Variables are variables whose values are determined by the outcome of an experiment. For our purposes, 
Random Variables are almost always volumes, prices or Statistical Functions of these.

When we refer to the value of a Random Variable at Index \(t\), we use a subscript to indicate this. For instance, 
the value of the Random Variable Input Data \(X\) at Index \(t\) is denoted as \(X_t\).
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• \(C\) - Closing Price - This may be superscripted, e.g. \(C^{(1)}\), \(C^{(HA)}\), \(C^{(-1)}\), etc.
• \(H\) - High Price - This may be superscripted, e.g. \(H^{(1)}\), \(H^{(HA)}\), \(H^{(-1)}\), etc.
• \(L\) - Low Price - This may be superscripted, e.g. \(L^{(1)}\), \(L^{(HA)}\), \(L^{(-1)}\), etc.
• \(n_t^{(NZ)}\) - Number of Nonzero values of \(X\) - Appears in Moving Average - Simple Skip Zeros
• \(N^{(P)}\) - Number of Prices - Appears in Numbers Bars Avg Volume Per Price Graph
• \(N\) - Number of Trades - This may be superscripted, e.g. \(N^{(ask)}\), \(N^{(bid)}\), etc.
• \(O\) - Opening Price - This may be superscripted, e.g. \(O^{(1)}\), \(O^{(HA)}\), \(O^{(-1)}\), etc.
• \(OI\) - Open Interest
• \(P\) - Price - This may be superscripted, e.g. \(P^{(ask)}\), \(P^{(bid)}\), etc.
• \(R\) - +/- Volume - Appears in Volume Zone Oscillator
• \(S\) - Study Reference - Appears in Color Bar Based On Above/Below Study and Divergence Detector
• \(V\) - Volume - This may be superscripted, e.g. \(V^{(ask)}\), \(V^{(bid)}\), etc.
• \(X\) - Input Data - These may be superscripted, e.g. \(X^{(1)}\), \(X^{(2)}\).

Statistical Functions

[Link] - [Top]
Statistical Functions take on a value at each Current Index Value \(t\). Unless otherwise stated, the value of a 
Statistical Function is 0 prior to the starting value of \(t\). We refer to the value of a Statistical Function at Index \
(t\) by using a subscript, and we write any Inputs for the Statistical Function in parentheses. For instance, the value 
of the Statistical Function Moving Average - Simple of Input Data \(X\) with Length \(n\) at Index \(t\) is denoted 
as \(MA_t(X,n)\).

When a Statistical Function is used as a Random Variable for another Statistical Function, we indicate this by 
omitting its subscript. For instance, the value of the Exponential Moving Average of \(X\) with Length \(n\) at 
Index \(t\) is denoted as \(EMA_t(X,n)\). If we take the Exponential Moving Average of \(EMA_t(X,n)\), again 
with Length \(n\), we denote its value at Index \(t\) as \(EMA_t(EMA(X,n),n)\). Here, \(EMA(X,n)\) is a random 
variable corresponding to the first Exponential Moving Average.

When we list the arguments of Statistical Functions, we list only those that have numerical values and that are 
input by the user. We omit all others. As an example, in the notation for the Bar Difference study, we omit the 
Input Calculate Difference in Price Ticks from the list of arguments because it is not numerical. As another 
example, in the notation for the Q Stick study, we omit the random variables \(C\) and \(O\) from the list of 
arguments because these are not input by the user.

When alphabetizing the list of Statistical Functions, we observe the following conventions.

Symbols take precedence over letters. This is why \(\% B_t(X,n,v)\) is listed first.
When the name of a Statistical Function begins with a Greek letter, the English spelling of the letter is used to 
determine alphabetization. For example, \(\Delta MA_t(X,n_1,n_2)\) is treated as though it was spelled "D-E-L-T-
A-M-A".
When two or more statistical functions have the same notation, then they are sorted first according to their 
superscripts, and then according to their parameters in the order in which they appear. For example, \(DeM_t(n)\) 
is listed before \(DeM^{(\max)}_t\).

• \(\% B_t(X,n,v)\) - Bollinger Bands: %B
• \(\%\Delta X_t\) - Percent Move - Appears in Freedom of Movement
• \(\%\Delta X^{(N)}_t(n)\) - Normalized Percent Move - Appears in Freedom of Movement
• \(\% \Delta X^{(O)}_t(v)\) - Percent Change Since Open
• \(\% \Delta X^{(PC)}_t(v)\) - Percent Change Since Previous Close
• \(\% R_t\left(X^{(High)},X^{(Low)},X^{(Last)},n\right)\) - Williams' %R
• \(a_t(X,n)\) - Intercept of Least Squares Regression Line - Appears in Moving Linear Regression / Moving 

Average - Linear Regression
• \(A_t(X,n)\) - Wave Amplitude - Appears in Even Better Sinewave Oscillator
• \(\overline{A}_t(X,n)\) - Average Wave Amplitude - Appears in Even Better Sinewave Oscillator
• \(AC_t(n_L,n_S,n_{Sig})\) - Bill Williams AC
• \(ACDC_t(X,n_1,n_2,n_3,n_4)\) - AC/DC Histogram
• \(AD_t\) - Accumulation Distribution - Appears in Chaikin Oscillator
• \(ADF_t\) - Accumulation/Distribution Flow
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• \(\overline{ADF}_t(n)\) - Moving Average of Accumulation/Distribution Flow
• \(AdjVal_t(X,n)\) - Adjusted Value - Appears in Cumulative Adjusted Value
• \(ADR_t(n)\) - Average Daily Range
• \(ADX_t(n_{DX},n_{ADX})\) - ADX - Also appears in ADXR
• \(ADXR_t(n_{DX},n_{ADX},n_{ADXR})\) - ADXR
• \(AMA_t(X,n,c_F,c_S)\) - Moving Average - Adaptive
• \(AMAHigh_t(X,n,c_F,c_S)\) - Appears in Moving Average - Adaptive Binary Wave
• \(AMALow_t(X,n,c_F,c_S)\) - Appears in Moving Average - Adaptive Binary Wave
• \(AI^{(Down)}_t\left(X^{(Low)},n\right)\) - Aroon Indicator Down
• \(AI^{(Up)}_t\left(X^{(High)},n\right)\) - Aroon Indicator Up
• \(ALMA_t(X, n, \sigma, k)\) - Moving Average - Arnaud Legoux
• \(\alpha^{(1)}_t(n)\) - High Pass Filter Smoothing Constant - Appears in Even Better Sinewave Oscillator
• \(\alpha^{(1)}_t(n)\) - Smoothing Constant 1 - Appears in Leading Indicator
• \(\alpha^{(1)}_t(X,n_1,n_2)\) - Adaptive Smoothing Constant - Appears in Adaptive Cyber Cycle
• \(\alpha^{(2)}_t(n)\) - Smoothing Constant 2 - Appears in Leading Indicator
• \(AO_t(X,n_1,n_2)\) - Awesome Oscillator, aka Bill Williams Awesome Oscillator
• \(AO_t\left(X^{(High)},X^{(Low)},n\right)\) - Aroon Oscillator
• \(ATR_t(n)\) - Average True Range
• \(ATR^{(Norm)}_t(n)\) - Normalized Average True Range
• \(Avg^{(1)}_t(n_L)\) - First Average - Appears in Bill Williams AC
• \(Avg^{(2)}_t(n_S)\) - Second Average - Appears in Bill Williams AC
• \(Avg^{(3)}_t(n_L,n_S)\) - Third Average - Appears in Bill Williams AC
• \(Avg^{(4)}_t(n_L,n_S,n_{Sig})\) - Fourth Average - Appears in Bill Williams AC
• \(B_t(n,v)\) - Buy Price - Appears in Greatest Swing Value
• \(b_t(X,n)\) - Slope of Least Squares Regression Line - Appears in Moving Linear Regression / Moving 

Average - Linear Regression
• \(B^{(+)}_t(n,v)\) - Appears in Murrey Math
• \(B^{(-)}_t(n,v)\) - Appears in Murrey Math
• \(BarDiff_t\left(X^{(1)},X^{(2)},k\right)\) or \(BarDiff_t\left(X^{(1)},X^{(2)},k,s\right)\) - Bar Difference
• \(BB^{(B)}_t(X,n,v)\) - Bottom Band - Appears in Bollinger Bands and related studies
• \(BB^{(D)}_t(n)\) - Bottom Band - Appears in Donchian Channel
• \(BB^{(E)}_t(X,v)\) or \(BB^{(E)}_t(X,v,s)\) - Bottom Band - Appears in Bands/Envelope
• \(BB^{(EVW)}_t(X,n)\) - Bottom Band - Appears in Moving Average - Elastic Volume Weighted
• \(BB^{(K)}_t(X,n_K,n_{TR},v_B)\) - Bottom Band - Appears in Keltner Channel
• \(BB^{(MAE)}_t(X,n)\) - Bottom Band - Appears in Moving Average Envelope
• \(BB^{(\sigma)}_t(X,n,v)\) - Bottom Band - Appears in Standard Deviation Bands
• \(BB^{(SE)}_t(X,n)\) - Bottom Band - Appears in Standard Error Bands
• \(BB^{(ST)}_t(X,n,k)\) - Bottom Band - Appears in SuperTrend
• \(BB^{(Starc)}_t(X,n_S,n_{TR},v_B)\) - Bottom Band - Appears in Starc Bands
• \(BB_t^{(VIDYA)}(X, n_V, n_{\sigma}, \sigma_{ref}, k)\) - Bottom Band - Appears in Moving Average - 

Variable Index Dynamic
• \(BB_t^{(Vol)}(X,n_{RSI},n_{Vol})\) - Bottom Band - Appears in Traders Dynamic Index
• \(BBB^{(ST)}_t(X,n,k)\) - Bottom Band - Basic - Appears in SuperTrend
• \(BearPow_t(n)\) - Bear Power - Appears in Elder Ray
• \({BEB}^{(H)}_t(X,n,v_E)\) - Bottom Extreme Band - Appears in Hurst Bands
• \({BIB}^{(H)}_t(X,n,v_I)\) - Bottom Inner Band - Appears in Hurst Bands
• \({BOB}^{(H)}_t(X,n,v_O)\) - Bottom Outer Band - Appears in Hurst Bands
• \(BOP_t\) - Balance of Power
• \(\overline{BOP}_t(n)\) - Average Balance of Power
• \(Bot^{(i)}_t(n,v_i)\) - Bottom \(i\), \((i = 1,2)\) - Appears in Moving Average - Block
• \(BP_t(n_{BS})\) - Buy Power - Appears in Demand Index
• \(\overline{BP}_t\left(n_{BS},n_{\overline{BS}}\right)\) - Average Buy Power - Appears in Demand 

Index
• \(BR_t(X,n_B,v_B,n_K,n_{\overline{TR}},v_K)\) - Bands Ratio - Appears in Bollinger Squeeze
• \(BS_t\) - Buy Swing - Appears in Greatest Swing Value
• \(\overline{BS}_t(n)\) - Average Buy Swing - Appears in Greatest Swing Value
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• \(BullPow_t(n)\) - Bull Power - Appears in Elder Ray
• \(BW_t(X,n,c_F,c_S,f)\) - Binary Wave - Appears in Moving Average - Adaptive Binary Wave
• \(BW_t(X,n,v)\) - Bollinger Bands: Bandwidth
• \(BWF^{(2)}_t(X,n)\) - 2-Pole Butterworth Filter - Appears in Butterworth Filter
• \(BWF^{(3)}_t(X,n)\) - 3-Pole Butterworth Filter - Appears in Butterworth Filter
• \(c_t(X,n)\) - Smoothing Constant - Appears in Moving Average - Adaptive
• \(CBI^{(1)}_t\left(X, n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right)\) - First Index of the 

Connie Brown Composite Index
• \(CBI^{(2)}_t\left(X, n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(2)}\right)\) - 

Second Index of the Connie Brown Composite Index
• \(CBI^{(3)}_t\left(X, n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(3)}\right)\) - 

Third Index of the Connie Brown Composite Index
• \(CC_t(X,n)\) - Coppock Curve
• \(CC_t(X,n)\) - Cyber Cycle. Also appears in Stochastic Cyber Cycle and Fisher Cyber Cycle with 

subscripts \((Stoch)\) and \((Fish)\), respectively.
• \(CC^{(A)}_t(X,n)\) - Adaptive Cyber Cycle
• \(CCI_t(X,n,v)\) - Commodity Channel Index
• \(CFO_t(X,n)\) - Chande Forecast Oscillator
• \(CG_t(X,n)\) - Center of Gravity Oscillator. Also appears in Stochastic Center of Gravity Oscillator and 

Fisher Center of Gravity Oscillator with subscripts \((Stoch)\) and \((Fish)\), respectively.
• \(CG^{(A)}_t(X,n_1,n_2)\) - Adaptive Center of Gravity Oscillator
• \(CI_t(n_S,n_{ATR})\) - Choppiness Index
• \(CLV_t\) - Close Level Value - Appears in Chaikin Money Flow
• \(CM_t\) - Cumulative Measurement - Appears in Klinger Volume Oscillator
• \(CMF_t(n)\) - Chaikin Money Flow
• \(CMO_t(X,n_{CMO})\) - Chande Momentum Oscillator
• \(CO_t(n_L,n_S,v)\) - Chaikin Oscillator
• \(Cov_t\left(X^{(1)}, X^{(2)}, n\right)\) - Covariance
• \(CS_{i - n}(X,n)\) - Chikou Span
• \(CSF_t(X,n)\) - Custom Smoothing Function - Appears in Price Momentum Oscillator
• \(CumAdjVal_t(X,n)\) - Cumulative Adjusted Value
• \(CVol_t(n)\) - Volatility - Chaikins
• \(D_t(X)\) - Downward Change in \(X\) - Appears in RSI - Also appears in Chande Momentum Oscillator, 

though defined slightly differently there
• \(D_t(X,\gamma)\) - Down Sum - Appears in \(RSI^{(L)}_t(X,\gamma)\) - Laguerre RSI
• \(D_t(X,n)\) - Downward Change in \(X\) over \(n\) Bars - Appears in Relative Momentum Index
• \(d^{(k)}_t(X,\gamma)\) - \(k^{th}\) coefficient for the Down Sum - Appears in \(RSI^{(L)}_t(X,\gamma)

\) - Laguerre RSI
• \(\Delta (\Delta C_t)\) - Bar Price Change Difference - 2 Chart
• \(\Delta MA_t(X,n_1,n_2)\) - Moving Average Difference - Also appears in AC/DC Histogram
• \(\Delta MACD_t(X,n_F,n_S,n_M)\) - MACD Difference - Appears in MACD
• \(\Delta MACD^{(3/10)}_t(X,n_F,n_S,n_{3/10})\) - 3/10 Oscillator Difference - Appears in 3/10 

Oscillator
• \(\Delta X_t(n)\) - Rate of Change - Points
• \(DeM_t(n)\) - Demarker
• \(DeM_t^{(I)}\left(X^{(H)},X^{(L)},n_{DeM}^{(1)},n_{DeM}^{(2)}\right)\) - Demarker Oscillator Type 

I
• \(DeM_t^{(II)}\left(X^{(H)},X^{(L)},X^{(C)},n_{DeM}^{(1)},n_{DeM}^{(2)}\right)\)
• \(DeM_t^{(\max)}\) - Max Demarker
• \(DeM_t^{(\min)}\) - Min Demarker
• \(DeMax_t^{(I)}\left(X^{(H)},n_{DeM}^{(1)}\right)\) - Max DeMarker Type I - Appears in Demarker 

Oscillator Type I
• \(DeMax_t^{(II)}\left(X^{(H)},X^{(L)},X^{(C)},n_{DeM}^{(1)}\right)\) - Max DeMarker Type II - 

Appears in Demarker Oscillator Type II
• \(DeMin_t^{(I)}\left(X^{(L)},n_{DeM}^{(1)}\right)\) - Min DeMarker Type I - Appears in Demarker 

Oscillator Type I
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• \(DeMin_t^{(II)}\left(X^{(H)},X^{(L)},X^{(C)},n_{DeM}^{(1)}\right)\) - Min DeMarker Type II - 
Appears in Demarker Oscillator Type II

• \(DEMA_t(X,n)\) - Moving Average - Double Exponential
• \(DI_t\left(n_{BS}, n_{\overline{BS}}\right)\) - Demand Index
• \(\overline{DI}_t\left(n_{BS}, n_{\overline{BS}}, n_{\overline{DI}}\right)\) - Average Demand Index
• \(DI_t^{(+)}(n_{DX})\) - Positive Directional Indicator - Appears in Directional Movement Index - Also 

appears in ADX, though it is calculated differently there
• \(DI_t^{(-)}(n_{DX})\) - Negative Directional Indicator - Appears in Directional Movement Index - Also 

appears in ADX, though it is calculated differently there
• \(Dir_t(X,n)\) - Direction - Appears in Moving Average - Adaptive
• \(Dir_t(X,n,\mu,DPL_{\max})\) - Direction - Appears in Volatility Trend Indicator - Differs from the 

function that appears in Moving Average - Adaptive
• \(Dir^{(i)}_t(n,v_i)\) - Direction \(i\), \((i = 1,2)\) - Appears in Moving Average - Block
• \(DM_t\) - Daily Measurement - Appears in Klinger Volume Oscillator
• \(DM_t^{(+)}\) - Positive Directional Movement - Appears in Directional Movement Index and ADX
• \(DM_t^{(-)}\) - Negative Directional Movement - Appears in Directional Movement Index and ADX
• \(DMO_t(n_{DX})\) - Directional Movement Oscillator 
• \(DO_t(n)\) - Detrended Oscillator
• \(DO^{(DN)}_t(X,n)\) - Detrended Oscillator - DiNapoli
• \(DPL_t(X,n,\mu,DPL_{\max})\) - Dynamic Period Length - Appears in Volatility Trend Indicator
• \(DR_t\) - Daily Range - Appears in Average Daily Range
• \(DS_t(n,n_{MA})\) - Double Stochastic
• \(DS^{(B)}_t(n_{HL},n_{MA},n_S)\) - Double Stochastic - Bressert
• \(DT^{(SD)}_t(n_{RSI},n_{S},n_{SK},n_{SD})\) - Moving Average of \(D^{(SK)}

_t(n_{RSI},n_{S},n_{SK})\) - Appears in DT Oscillator
• \(DT^{(SK)}_t(n_{RSI},n_{S},n_{SK})\) - Moving Average of \(100\) times Stochastic RSI - Appears in 

DT Oscillator
• \(DX_t(n_{DX})\) - Directional Movement Index - Appears in ADX and ADXR
• \(E_t\left[\left(X - SMA(X,n)\right)\right]^2\) - Second Central Moment - Appears in Kurtosis
• \(E_t\left[\left(X - SMA(X,n)\right)\right]^4\) - Fourth Central Moment - Appears in Kurtosis
• \(EBSWI_t(X,n)\) - Even Better Sinewave Oscillator
• \(EMA_t(X,n)\) - Moving Average - Exponential
• \(EMA_t^{(j)}(X,n)\) - \(j-\)fold composition of the Exponential Moving Average with itself - Appears in 

Moving Average - Double Exponential, Moving Average - Triple Exponential, T3, and TRIX
• \(EMV_t(k)\) - Arms Ease of Movement
• \(\overline{EMV}_t(k,n)\) - Moving Average of Arms Ease of Movement
• \(EP_t\left(X^{(High)}, X^{(Low)}\right)\) - Extreme Point - Appears in Parabolic
• \(ERMA_t(X,n)\) - Exponential Regression Moving Average
• \(EVWMA_t(X,n)\) - Moving Average - Elastic Volume Weighted
• \(Fast\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD})\) - Fast %D (aka Slow %K) - 

Appears in KD - Fast and KD - Slow
• \(Fast\% D_t(Z,n,v)\) - Fast %D - Appears in Schaff Trend Cycle
• \(Fast\% D_t^{(1)}(n,n_{MA})\) - First Fast %D - Appears in Double Stochastic and Double Stochastic - 

Bressert
• \(Fast\% D_t^{(2)}(n,n_{MA})\) - Second Fast %D - Appears in Double Stochastic and Double Stochastic 

- Bressert
• \(Fast\% K_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK})\) - Fast %K - Appears in KD - Fast
• \(Fast\% K_t(Z,n)\) - Fast %K - Appears in Schaff Trend Cycle
• \(Fast\% K_t^{(1)}(n)\) - First Fast %K - Appears in Double Stochastic and Double Stochastic - Bressert
• \(Fast\% K_t^{(2)}(n,n_{MA})\) - Second Fast %K - Appears in Double Stochastic and Double Stochastic 

- Bressert
• \(FCV_t(X,s,c)\) - Full Contract Value
• \(FI_t\) - Force Index
• \(\overline{FI}_t(n)\) - Force Index Average
• \(FOM_t(X,n)\) - Freedom of Movement
• \(FT_t(X,n)\) - Fisher Transform
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• \(GHLA_t(n)\) - Gann Hi Lo Activator
• \(GSO_t\) - Gann Swing Oscillator
• \(GTO_t\) - Gann Trend Oscillator
• \({HH}_t\) - Highest High - Appears in Clear Method Swing Line
• \({HH}_t^{(i)}\) - Highest High for Case \(i\), \((i = 1, 2, 3)\) - Appears in Clear Method Swing Line
• \(HiLo_t(n)\) - High Low Function - Appears in Gann Hi Lo Activator
• \({HL}_t\) - Highest Low - Appears in Clear Method Swing Line
• \({HL}_t^{(i)}\) - Highest Low for Case \(i\), \((i = 1, 2, 3)\) - Appears in Clear Method Swing Line
• \(HLDiff_t(n)\) - Difference between Highest High and Lowest Low - Appears in HL Volatility
• \(HLVol_t(n)\) - HL Volatility
• \(HMA_t(X,n)\) - Moving Average - Hull
• \(HP_t(X,n)\) - High Pass Filter - Appears in Even Better Sinewave Oscillator
• \(\overline{HP}_t(X,n)\) - Average High Pass Filter - Appears in Even Better Sinewave Oscillator
• \(HPI_t(v_1,v_2,v_3)\) - Herrick Payoff Index
• \(HPI^*_t(v_1,v_2)\) - Intermediate function for calculating Herrick Payoff Index
• \(HVol_t(X,n,N)\) - Volatility - Historical
• \(HVR_t(n_S,n_L)\) - Historical Volatility Ratio
• \(HT_t(n)\) - HalfTrend
• \(I_t(n,v)\) - Appears in Murrey Math
• \(IB_t\) - Inside Bar
• \(IEB_t\) - Inside or Equals Bar
• \(IFT_t(X)\) - Inverse Fisher Transform
• \(\overline{IFT}_t(X,n)\) - Moving Average of the Inverse Fisher Transform
• \(Inertia^{(1)}_t(n_{RVI},n_{LR})\) - Inertia
• \(Inertia^{(2)}_t(n_\sigma,n_{RVI},n_{LR})\) - Inertia 2
• \(IT_t(X,n)\) - Instantaneous Trendline
• \(J_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD})\) - J Line - Appears in KDJ
• \(Jaw_t(X,n_J)\) - Jaw of Bill Williams Alligator
• \(K_t(X,n)\) - Kurtosis
• \(KS_t\left(X^{(High)},X^{(Low)},n_{KS}\right)\) - Kijun-Sen
• \(KVO_t(n_F,n_S)\) - Klinger Volume Oscillator
• \(L(n)\) - Lag - Appears in Moving Average - Zero Lag Exponential
• \(L_t(X,n)\) - Lead - Appears in Leading Indicator
• \(L^{(i)}_t(X,\gamma)\) - \(i^{th}\) Laguerre Smoothing Function - Appears in Laguerre Filter and 

Laguerre RSI
• \(Label_t\) - Label - Appears in Market Structure MSL/MSH
• \(LF_t(X,\gamma)\) - Laguerre Filter
• \({LH}_t\) - Lowest High - Appears in Clear Method Swing Line
• \({LH}_t^{(i)}\) - Lowest High for Case \(i\), \((i = 1, 2, 3)\) - Appears in Clear Method Swing Line
• \(LI_t(X,n_1,n_2)\) - Leading Indicator
• \(\overline{LI}_t(X,n_1,n_2,n_3)\) - Average Leading Indicator
• \(Lips_t(X,n_L)\) - Lips of Bill Williams Alligator
• \({LL}_t\) - Lowest Low - Appears in Clear Method Swing Line
• \({LL}_t^{(i)}\) - Lowest Low for Case \(i\), \((i = 1, 2, 3)\) - Appears in Clear Method Swing Line
• \(LR_t(X)\) - Logarithmic Return - Appears in Volatility - Historical and Historical Volatility Ratio
• \(LRI_t(X,n)\) - Linear Regression Indicator - Appears in Moving Linear Regression / Moving Average - 

Linear Regression
• \(LRMA_t(X,n)\) - Moving Average - Linear Regression
• \(LRS_t(X,n)\) - Linear Regressive Slope
• \(M_t(n,v)\) - Appears in Murrey Math
• \(M_t(X,n)\) - Momentum
• \(\overline{M}_t(X,n,n_{MA})\) - Moving Average of Momentum
• \(MA_t(X,n)\) - Moving Average - Simple
• \(MACD_t(X,n_F,n_S)\) - MACD
• \(MACD^{(3/10)}_t(X,n_F,n_S)\) - 3/10 Oscillator
• \(\overline{MACD}_t(X,n_F,n_S,n_M)\) - MACD Moving Average - Appears in MACD
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• \(\overline{{MACD}}^{(3/10)}_t(X,n_F,n_S,n_{3/10})\) - 3/10 Oscillator Moving Average - Appears in 
3/10 Oscillator

• \(MACDL_t(X,n_F,n_S)\) - MACD Leader
• \(\max_t(X,n)\) - Moving Maximum - Appears in several studies, such as Highest High/Lowest Low Over 

N Bars and Donchian Channel
• \(MaxRSI_t(X,n,n_{HL})\) - Maximum RSI - Appears in Stochastic RSI
• \(MB^{(D)}_t(n)\) - Middle Band - Appears in Donchian Channel
• \(MB_t^{(Vol)}(X,n_{RSI},n_{Vol})\) - Middle Band - Appears in Traders Dynamic Index
• \(MEMA^{(1)}_t(X,n)\) - McClellan Exponential Moving Average Type 1 - Appears in McClellan 

Oscillator - 1 Chart
• \(MEMA^{(2)}_t(X,n)\) - McClellan Exponential Moving Average Type 2 - Appears in McClellan 

Summation Index - 1 Chart
• \(MF^{(+)}_t\) - Positive Money Flow - Appears in Money Flow Index
• \(MF^{(-)}_t\) - Negative Money Flow - Appears in Money Flow Index
• \(MFI_t(k)\) - Market Facilitation Index
• \(MFI_t(n)\) - Money Flow Index
• \(MFR_t(n)\) - Money Flow Ratio - Appears in Money Flow Index
• \(Mid^{(i)}_t(n,v_i)\) - Middle \(i\), \((i = 1,2)\) - Appears in Moving Average - Block
• \(\min_t(X,n)\) - Moving Minimum - Appears in several studies, such as Highest High/Lowest Low Over N 

Bars and Donchian Channel
• \(MinRSI_t(X,n,n_{HL})\) - Minimum RSI - Appears in Stochastic RSI
• \(MLR_t(X,n)\) - Moving Linear Regression
• \(MMed_t(X,n)\) - Moving Median
• \(MML_t(n,v,\ell)\) - Murrey Math Lines
• \(MO_t\) - McClellan Oscillator - 1 Chart
• \(MOMA_t(X,n)\) - Moving Average - Move-Adjusted
• \(MSH_t\) - Market Structure High - Appears in Market Structure MSL/MSH
• \(MSI_t\) - McClellan Summation Index - 1 Chart
• \(MSL_t\) - Market Structure Low - Appears in Market Structure MSL/MSH
• \(N_t(n)\) - Number of Floating Shares - Appears in Moving Average - Elastic Volume Weighted
• \(n^{(ARVI)}_t(X,n_1,n_2)\) - Adaptive RVI Length - Appears in Adaptive RVI
• \(ND_t\) - Negative Divergence - Appears in Divergence Detector
• \(NextTrend_t(n)\) - Next Trend - Appears in HalfTrend
• \(NR_t(n)\) - Narrow Range for NR n lookback scheme - Appears in Narrow Range Bar
• \(NR_t(n,x)\) - Narrow Range for x Bar NR lookback scheme - Appears in Narrow Range Bar
• \(NRLB_t(n,x)\) - Narrow Range of Leading Bar for x Bar NR lookback scheme - Appears in Narrow 

Range Bar
• \(NVI_t(X,NVI_0)\) - Negative Volume Index
• \(OB_t\) - Outside Bar
• \(OC_t(n,v)\) - Octave Count - Appears in Murrey Math
• \(OI^*_t\) - Modified Open Interest - Appears in Herrick Payoff Index
• \(OI^{(\pm)}_t(n)\) - Signed Open Interest - Appears in On Balance Open Interest - Short Term
• \(OI^{(OB)}_t\) - On Balance Open Interest
• \(OI^{(OB)}_t(n)\) - On Balance Open Interest - Short Term
• \(OTF^{(D)}_t(k)\) - One Time Framing - Down - Appears in One Time Framing
• \(OTF^{(U)}_t(k)\) - One Time Framing - Up - Appears in One Time Framing
• \(P_t(X,n)\) - Smoothed or Unsmoothed Price - Appears in Adaptive RSI Moving Average with Smoothing
• \(P_t(X,n)\) - Wave Power - Appears in Even Better Sinewave Oscillator
• \(\overline{P}_t\) - Average Price - Appears in Average Price For Bar - Also appears in Relative Vigor 

Index 2 with superscripts: \(\overline{P}^{(C-O)}_t\) and \(\overline{P}^{(H-L)}_t\)
• \(\overline{P}_t(X,n)\) - Average Wave Power - Appears in Even Better Sinewave Oscillator
• \(PD_t\) - Positive Divergence - Appears in Divergence Detector
• \(PFE_t(X,n)\) - Polarized Fractal Efficiency
• \(PFE^{(S)}_t(X,n)\) - Smoothed Polarized Fractal Efficiency
• \(\phi^{(DCP)}_t(X)\) - Dominant Cycle Phase - Appears in Sinewave Indicator
• \(\pi^{(i)}_t(X,n,\mu,DPL_{\max})\), \(i = 1,2,3\) - Period 1, 2, and 3 - Appear in Volatility Trend 
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Indicator
• \(PMO_t(X,n_1,n_2)\) - Price Momentum Oscillator Line
• \(\overline{PMO}_t(X,n_1,n_2,n_{Sig})\) - Price Momentum Oscillator Signal Line
• \(POIV_t\) - Price, Open Interest, Volume
• \(PPO_t(X,n_L,n_S)\) - Percentage Price Oscillator
• \(PrevBar_t(X)\) - Previous Bar Close
• \(PSO_t\left(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD},n_{PSO}\right)\) - 

Premier Stochastic Oscillator
• \(PVI_t(X,PVI_0)\) - Positive Volume Index
• \(PVT_t\) - Price Volume Trend
• \(Q_t\left(n_{BS}, n_{\overline{BS}}\right)\) - Quotient - Appears in Demand Index
• \(QStick_t(n)\) - Q Stick
• \(R_t(X,n)\) - Rank - Appears in Stochastic - Percentile
• \(R_t(X,n,n_{MA},n_{\sigma})\) - Ratio - Appears in Bollinger Squeeze 3
• \(R_t(X,n_{PS},n_{ARSI},n_{RSIS})\) - Smoothed or Unsmoothed RSI - Appears in Adaptive RSI 

Moving Average with Smoothing
• \(\textrm{Range}^{(MMI)}_t(n,v)\) - Murrey Math Interval Range - Appears in Murrey Math
• \(\overline{\textrm{Range}}_t\left(X^{(1)},X^{(2)},n,n_{Avg}\right)\) - Average Range - Appears in 

Demand Index
• \(\textrm{Range}^{(Rel)}_t\left(X^{(1)},X^{(2)},X^{(3)},n\right)\) - Relative Range - Appears in 

Stochastic Momentum Indicator
• \(RAVI_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, 

\sigma_{ref}^{(S)}\right)\) - Rapid Adaptive Variance Indicator
• \(RF_t\) - Rotation Factor
• \(RF^{(i)}_t\), \(i = 1,2,3,raw\) - Various stages of the calculation of the Rotation Factor
• \(RMF_t\) - Raw Money Flow - Appears in Money Flow Index
• \(RCB_t\) - Range of Current Bar - Appears in Narrow Range Bar and Wide Range Bar
• \(RCG_t(x)\) - Range of Current Group - Appears in Narrow Range Bar and Wide Range Bar
• \(REI_t\left(X^{(HC)}, X^{(LC)}, n, n_L^{(1)}, n_L^{(2)}, n_L^{(3)}\right)\) - Range Expansion Index
• \(Repulse_t(n)\) - Repulse
• \(\rho_t(X,Y,n)\) - Correlation Coefficient
• \(RMI_t(X,n,n_{MA})\) - Relative Momentum Index
• \(RMO_t(X,n_1,n_2,n_4)\) - Rahul Mohindar Oscillator
• \(ROC_t(X,n)\) - Rate of Change - Appears in RSI - Connors
• \(ROC_t(X,n,v)\) - Rate of Change - Percentage
• \(ROC_t^{(I)}\left(X,n_{ROC}\right)\) - Rate of Change Oscillator Type I
• \(ROC_t^{(II)}\left(X,X^{(H)},X^{(L)},n_{ROC},y^{(H)},y^{(L)}\right)\) - Rate of Change Oscillator 

Type II
• \(\overline{ROC}_t(X,n,v,n_1)\) - Average Rate of Change - Percentage - Appears in Price Momentum 

Oscillator
• \(RSI_t(X,n_{RSI})\) - RSI
• \(RSI^{(C)}_t(X,n_1,n_2)\) - RSI - Connors
• \(RSI^{(L)}_t(X,\gamma)\) - Laguerre RSI 
• \(RSI^{(Stoch)}_t(n,n_{HL})\) - Stochastic RSI 
• \(\overline{RSI}_t(X,n_{RSI},n)\) - Moving Average of RSI
• \(\overline{RSI}_t(X,n_{PS},n_{ARSI},n_{RSIS},v)\) - Adaptive RSI Moving Average with Smoothing
• \(RSI^*(X,n_{RSI})\) - Transformation of RSI - Appears in Inverse Fisher Transform with RSI
• \(\overline{RSI^*}(X,n_{RSI},n_{\overline{RSI}})\) - Moving Average of Transformation of RSI - 

Appears in Inverse Fisher Transform with RSI
• \(RV_t\) - Range Volume - Appears in Accumulation/Distribution
• \(RV_t(n)\) - Relative Volume Standard Deviation
• \(RV^{(N)}_t(n)\) - Normalized Relative Volume Standard Deviation - Appears in Freedom of Movement
• \(RVI_t\) - Relative Vigor Index - Appears in Relative Vigor Index 1 and Relative Vigor Index 2
• \(RVI^{(A)}_t(X,n_1,n_2)\) - Adaptive RVI
• \(RVI_t(n)\) - Relative Vigor Index 3. Also appears in Stochastic Relative Vigor Index 3 and Fisher 

Relative Vigor Index 3 with subscripts \((Stoch)\) and \((Fish)\), respectively.
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• \(\overline{RVI}^{(1)}_t(n)\) - Smoothed Relative Vigor Index 1 - Appears in Relative Vigor Index 1
• \(\overline{RVI}^{(2)}_t(n)\) - Smoothed Relative Vigor Index 2 - Appears in Relative Vigor Index 2
• \(RVIX_t(n_\sigma,n_{RVIX})\) - Relative Volatility Index - Appears in Inertia 2
• \(RVIX^{(D)}_t(n_\sigma)\) - Relative Volatility Index Down - Appears in Inertia 2
• \(\overline{RVIX}^{(D)}_t(n_\sigma,n_{RVIX})\) - Smoothed Relative Volatility Index Down - Appears 

in Inertia 2
• \(RVIX^{(U)}_t(n_\sigma)\) - Relative Volatility Index Up - Appears in Inertia 2
• \(\overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX})\) - Smoothed Relative Volatility Index Up - Appears in 

Inertia 2
• \(RWI^{(High)}_t(n)\) - High Random Walk Indicator
• \(RWI^{(Low)}_t(n)\) - Low Random Walk Indicator
• \(S_t(n,v)\) - Sell Price - Appears in Greatest Swing Value
• \(SAM_t(X,n_1,n_2)\) - Smoothed Adaptive Momentum
• \(SAR_t\left(X^{(High)}, X^{(Low)}, \alpha_S, \Delta\alpha, \alpha_{max}\right)\) - Parabolic Stop and 

Reverse - Appears in Parabolic
• \(SF_t(X,n_{PS},n_{ARSI},n_{RSIS},v)\) - Scaling Factor - Appears in Adaptive RSI Moving Average 

with Smoothing
• \(Si_t(n,v)\) - Appears in Murrey Math
• \(SI_t(X,n_B,v_B,n_K,n_{\overline{TR}},v_K)\) - Squeeze Indicator - Appears in Bollinger Squeeze 2
• \(\sigma_t(X,n)\) - Standard Deviation
• \({SL}_t\) - Clear Method Swing Line
• \(Slow\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD})\) - Slow %D - 

Appears in KD - Slow
• \(SMA_t(X,n)\) - Moving Average - Simple
• \(SMI_t(n_K,n_D)\) - Stochastic Momentum Indicator
• \(\overline{SMI}_t(n_K,n_D,n_{EMA})\) - Average of Stochastic Momentum Indicator
• \(SMMA_t(X,n,k)\) - Smoothed Moving Average
• \(SP_t(n_{BS})\) - Sell Power - Appears in Demand Index
• \(SP_t(X,n)\) - Stochastic - Percentile
• \(\overline{SP}_t\left(n_{BS},n_{\overline{BS}}\right)\) - Average Sell Power - Appears in Demand 

Index
• \(\overline{SP}_t(X,n,n_{MA})\) - Moving Average of Stochastic - Percentile
• \(SR_t(n,v)\) - Appears in Murrey Math
• \(SS_t\) - Sell Swing - Appears in Greatest Swing Value
• \(\overline{SS}_t(n)\) - Average Sell Swing - Appears in Greatest Swing Value
• \(SSA_t(n_{TS},n_{KS})\) - Senkou Span A
• \(SSB_t\left(X^{(High),}, X^{(Low)}, n\right)\) - Senkou Span B
• \(SSF^{(2)}_t(X,n)\) - 2-Pole Super Smoother Filter - Appears in Super Smoother Filter
• \(SSF^{(3)}_t(X,n)\) - 3-Pole Super Smoother Filter - Appears in Super Smoother Filter
• \(ST_t(X,n,k)\) - SuperTrend
• \(ST^{(1)}_t(X,n_1,n_2)\) - Swing Trade 1 - Appears in Rahul Mohindar Oscillator
• \(ST^{(2)}_t(X,n_1,n_2,n_3)\) - Swing Trade 2 - Appears in Rahul Mohindar Oscillator
• \(ST^{(3)}_t(X,n_1,n_2,n_3)\) - Swing Trade 3 - Appears in Rahul Mohindar Oscillator
• \(STC_t(X,n_S,n_L,n,v)\) - Schaff Trend Cycle
• \(STIX_t\) - STIX
• \(sum_t(X)\) - Summation
• \(Sum^{(1)}_t(n_L)\) - First Sum - Appears in Bill Williams AC
• \(Sum^{(2)}_t(n_S)\) - Second Sum - Appears in Bill Williams AC
• \(Sum^{(4)}_t(n_L,n_S,n_{Sig})\) - Fourth Sum - Appears in Bill Williams AC
• \(SWI_t(X,n_1,n_2)\) - Sinewave Indicator
• \(SWI^{(Lead)}_t(X,n_1,n_2)\) - Lead Sinewave Indicator
• \(SWWMA_t(X,n)\) - Moving Average - Sine Wave Weighted
• \(SynthVIX_t(n)\) - Synthetic VIX
• \(SZMA_t(X,n)\) - Moving Average - Simple Skip Zeros
• \(T^{(DC)}_t(X,n)\) - Dominant Cycle Period - Appears in Adaptive Cyber Cycle
• \(T^{(DCP)}_t(X)\) - Dominant Cycle Phase Period - Appears in Sinewave Indicator
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• \(T_t^{(Down)}\left(X^{(Low)},n\right)\) - Index of most recent low of \(X^{(Low)}\) - Appears in Aroon 
Indicator

• \(T^{(Int)}_t(X,n)\) - Integer Period - Appears in Adaptive Center of Gravity Oscillator
• \(T_t^{(Up)}\left(X^{(High)},n\right)\) - Index of most recent high of \(X^{(High)}\) - Appears in Aroon 

Indicator
• \(T3_t(X,n,v)\) - T3
• \(TB^{(B)}_t(X,n,v)\) - Top Band - Appears in Bollinger Bands and related studies
• \(TB^{(D)}_t(n)\) - Top Band - Appears in Donchian Channel
• \(TB^{(E)}_t(X,v)\) or \(TB^{(E)}_t(X,v,s)\) - Top Band - Appears in Bands/Envelope
• \(TB^{(EVW)}_t(X,n)\) - Top Band - Appears in Moving Average - Elastic Volume Weighted
• \(TB^{(K)}_t(X,n_K,n_{TR},v_B)\) - Top Band - Appears in Keltner Channel
• \(TB^{(MAE)}_t(X,n)\) - Top Band - Appears in Moving Average Envelope
• \(TB^{(\sigma)}_t(X,n,v)\) - Top Band - Appears in Standard Deviation Bands
• \(TB^{(SE)}_t(X,n)\) - Top Band - Appears in Standard Error Bands
• \(TB^{(Starc)}_t(X,n_S,n_{TR},v_B)\) - Top Band - Appears in Starc Bands
• \(TB^{(ST)}_t(X,n,k)\) - Top Band - Appears in SuperTrend
• \(TB_t^{(VIDYA)}(X, n_V, n_{\sigma}, \sigma_{ref}, k)\) - Top Band - Appears in Moving Average - 

Variable Index Dynamic
• \(TB_t^{(Vol)}(X,n_{RSI},n_{Vol})\) - Top Band - Appears in Traders Dynamic Index
• \(TBB^{(ST)}_t(X,n,k)\) - Top Band - Basic - Appears in SuperTrend
• \({TEB}^{(H)}_t(X,n,v_E)\) - Top Extreme Band - Appears in Hurst Bands
• \(Teeth_t(X,n_T)\) - Teeth of Bill Williams Alligator
• \(TEMA_t(X,n_1,n_2)\) - Moving Average - Triple Exponential
• \(TH_t\) - True High - Appears in Ultimate Oscillator and Price, Open Interest, Volume
• \(\theta_t(X,k)\) - Angle - Appears in Sinewave Indicator
• \(\theta_t(X,n,v)\) - Study Angle
• \({TIB}^{(H)}_t(X,n,v_I)\) - Top Inner Band - Appears in Hurst Bands
• \(TL_t\) - True Low - Appears in Ultimate Oscillator and Price, Open Interest, Volume
• \(TMA_t(X,n)\) - Moving Average - Triangular
• \({TOB}^{(H)}_t(X,n,v_O)\) - Top Outer Band - Appears in Hurst Bands
• \(Top^{(i)}_t(n,v_i)\) - Top \(i\), \((i = 1,2)\) - Appears in Moving Average - Block
• \(TR_t\) - True Range
• \(\overline{TR}_t(n)\) - Average True Range
• \(Trend_t\) - Trend - Appears in Klinger Volume Oscillator
• \(Trend_t(n)\) - Trend - Appears in HalfTrend
• \(Trig_t(n)\) - Signal (Trigger) Line - Appears in Relative Vigor Index 1, Relative Vigor Index 2, and 

Relative Vigor Index 3.
• \(Trig_t(n_1,n_2,n_3)\) - Trigger Line - Appears in Klinger Volume Oscillator
• \(Trig_t(X,n)\) - Appears in several studies such as Instantaneous Trendline and Cyber Cycle. Appears with 

various superscripts such as \((IT)\), \((CC)\), etc.
• \(Trig_t(X,n_1,n_2)\) - Trigger Line - Appears in several studies such as Adaptive Cyber Cycle and 

Adaptive Center of Gravity Oscillator
• \(TRIX_t(X,n)\) - TRIX
• \(TS_t\left(X^{(High)},X^{(Low)},n_{TS}\right)\) - Tenkan-Sen
• \(TSF_t(X,n)\) - Time Series Forecast
• \(TSI_t(X,n_L,n_S,v)\) - True Strength Index aka Ergodic
• \(TSIOsc_t(X,n_L,n_S,n_{Sig},v)\) - Oscillator Line for True Strength Index aka Ergodic
• \(TSISig_t(X,n_L,n_S,n_{Sig},v)\) - Signal Line for True Strength Index aka Ergodic
• \(TMACD_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, 

\sigma_{ref}^{(S)}, n_T\right)\) - Turbo MACD
• \(TV_t(n)\) - Total Volume - Appears in Volume Zone Oscillator
• \(TVI_t(X,s)\) - Trade Volume Index
• \(U_t(X)\) - Upward Change in \(X\) - Appears in RSI - Also appears in Chande Momentum Oscillator, 

though defined slightly differently there
• \(U_t(X,\gamma)\) - Up Sum - Appears in \(RSI^{(L)}_t(X,\gamma)\) - Laguerre RSI
• \(U_t(X,n)\) - Upward Change in \(X\) over \(n\) Bars - Appears in Relative Momentum Index
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• \(u^{(k)}_t(X,\gamma)\) - \(k^{th}\) coefficient for the Up Sum - Appears in \(RSI^{(L)}_t(X,\gamma)\) - 
Laguerre RSI

• \(UDL_t(X)\) - Up-Down Length - Appears in RSI - Connors
• \(UDR_t\) - Up/Down Volume Ratio
• \(UO_t(n_1,n_2,n_3)\) - Ultimate Oscillator
• \({US}_t\) - Up Swing - Appears in Clear Method Swing Line
• \({US}_t^{(i)}\) - Up Swing for Case \(i\), \((i = 1, 2, 3)\) - Appears in Clear Method Swing Line
• \(\overline{V}_t(n_{BS})\) - Average Volume - Appears in Demand Index
• \(V^{(-)}_t(k,n_{VPN})\) - Volume Down - Appears in Volume Positive Negative Indicator
• \(V^{(+)}_t(k,n_{VPN})\) - Volume Up - Appears in Volume Positive Negative Indicator
• \(V^{(\pm)}_t(n)\) - Signed Volume - Appears in On Balance Volume - Short Term
• \(V_t^{(N)}(n)\) - Normalized Volume
• \(V^{(OB)}_t\) - On Balance Volume
• \(V^{(OB)}_t(n)\) - On Balance Volume - Short Term
• \(Val_t(X,n_1,n_2)\) - Value - Appears in Smoothed Adaptive Momentum
• \(Var_t(X,n)\) - Variance - Appears in Standard Deviation and Dispersion
• \(VBRR_t\) - Volume Bar Range Ratio
• \(VF_t\) - Volume Force - Appears in Klinger Volume Oscillator
• \(VHF_t(X,n)\) - Vertical Horizontal Filter
• \(VI^{(-)}_t(n)\) - Vortex Indicator Minus - Appears in Vortex
• \(VI^{(+)}_t(n)\) - Vortex Indicator Plus - Appears in Vortex
• \(VIDYA_t(X, n_V, n_{\sigma}, \sigma_{ref})\) - Moving Average - Variable Index Dynamic
• \(VM^{(Down)}_t\) - Vortex Movement Down - Appears in Vortex
• \(VM^{(Up)}_t\) - Vortex Movement Up - Appears in Vortex
• \(Vol_t(X,n)\) - Volatility - Appears in Moving Average - Adaptive
• \(VOMOMA_t(X,n)\) - Moving Average - Volume Move-Adjusted
• \(VP_t(n)\) - Volume Position - Appears in Volume Zone Oscillator
• \(VPN_t(k,n_{VPN},n_S)\) - Volume Positive Negative Indicator
• \(\overline{VPN}_t(k,n_{VPN},n_S,n_{\overline{VPN}})\) - Average VPN - Appears in Volume Positive 

Negative Indicator
• \(\overline{VPP}_t\) - Average Volume Per Price - Appears in Numbers Bars Avg Volume Per Price Graph
• \(VR_t\) - Volume Ratio - Appears in Bid Ask Volume Ratio
• \(VR_t(k,n_{VPN})\) - Volume Ratio - Appears in Volume Positive Negative Indicator
• \(\overline{VR}_t(n)\) - Average Volume Ratio - Appears in Bid Ask Volume Ratio
• \(VTI_t(X,n,\mu,DPL_{\max})\) - Volatility Trend Indicator
• \(VWMA_t(X,n)\) - Moving Average - Weighted
• \(VZO_t(n)\) - Volume Zone Oscillator
• \(W^{(Bear)}_t(n)\) - Bearish Weighting - Appears in Repulse
• \(W^{(Bull)}_t(n)\) - Bullish Weighting - Appears in Repulse
• \(WAO_t(X,n_F,n_S)\) - Weighted Average Oscillator
• \(WAD_t\) - Accumulation Distribution - Williams
• \(WBH^{(i)}_t(n)\) - Work Box Half \(i\), \((i = 1,2)\) - Appears in Moving Average - Block
• \(WEVOMO_t(X,n)\) - Moving Average - Weight Volume Move-Adjusted
• \(WR_t(n)\) - Wide Range for NR n lookback scheme - Appears in Wide Range Bar
• \(WR_t(n,x)\) - Wide Range for x Bar NR lookback scheme - Appears in Wide Range Bar
• \(WRLB_t(n,x)\) - Wide Range of Leading Bar for x Bar NR lookback scheme - Appears in Wide Range 

Bar
• \(WWMA_t(X,n)\) - Moving Average - Welles Wilders
• \(X^{(Fish)}_t(n)\) - Fisher Function
• \(X^{(S)}\) - Smoothed Input Data - Appears in numerous studies by John Ehlers, for example Cyber Cycle
• \(X^{(Stoch)}_t(n)\) - Stochastic Function
• \(\Xi_t(X,n)\) - De-Lagged Price Data - Appears in Moving Average - Zero Lag Exponential
• \(\xi_t(X,n)\) - First Transformation of Price Data - Appears in Fisher Transform and Inverse Fisher 

Transform, though defined differently in the two studies
• \(\overline{\xi}_t(X,n)\) - Moving Average of \(\xi_t(X,n)\) - Appears in Inverse Fisher Transform
• \(\xi^*_t(X,n)\) - Second Transformation of Price Data - Appears in Fisher Transform
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• \(Z_t(X,n_{\mu},n_{\sigma})\) - Z-Score
• \(ZLEMA_t(X,n)\) - Moving Average - Zero Lag Exponential

*Last modified Wednesday, 05th July, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/indexf51b.html?page=doc/StudiesReference.php&ID=350&Name=Z_Score
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/indexeb8c.html?page=doc/StudiesReference_MovingAverages.php#s191
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/indexa1cf.html?page=doc/Packages.php


◦ Account Password Reset
• Support

◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Using the Basic Arithmetic Studies

Using the Basic Arithmetic Studies
• Introduction
• Arithmetic Studies Examples

◦ Calculate an Upper Band 1.5 Times the Distance Between Two Study Subgraphs
◦ Calculate the Area Between Two Subgraphs (Integration)

• Displaying Calculated Value As a Single Text Value on the Chart

Introduction
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In Sierra Chart it is possible to perform additional relatively simple calculations on the existing studies in Analysis 
>> Studies >> Studies Available, by using a combination of the Study Subgraph/Subgraphs Arithmetic studies 
which can be based on other studies including other arithmetic studies.

Alternatively, there is also the Spreadsheet Formula study.

The arithmetic studies are as follows:

• Study Subgraph Add
• Study Subgraphs Add
• Study Subgraphs Average
• Study Subgraph Standard Deviation
• Study Subgraph Subtract
• Study Subgraphs Subtract/Difference
• Study Subgraph Multiply
• Study Subgraphs Multiply
• Study Subgraph Divide
• Study Subgraphs Divide/Ratio
• Study Subgraphs Reference
• Study Subgraph Absolute Value
• Study Subgraph in Ticks

If you are not able to accomplish at all or easily, a custom calculation using the Arithmetic Studies, then use the 
Spreadsheet Study or Spreadsheet Formula study instead.

Or for more advanced programming use the Advanced Custom Study Interface and Language.

To create a custom calculated symbol, refer to Custom Calculated Symbols.

There is also the Add Additional Symbol study to load additional symbols into the chart and then you can use the 
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various Arithmetic studies documented here with those data sets for each of the additional symbols to perform any 
custom calculations required. 

Arithmetic Studies Examples

[Link] - [Top]
The following are examples of how to use the Arithmetic Studies.

Calculate an Upper Band 1.5 Times the Distance Between Two Study Subgraphs

[Link] - [Top]
This example will calculate an upper band which is 1.5 times the distance between the two study Subgraphs of the 
High/Low for Time Period study.

Refer to the image below for the example.

1. First add the study to the chart that you want to perform additional calculations on. In this particular 
example we are using the High/Low for Time Period study. Therefore, add this study to the chart.

2. Add the Study Subgraphs Difference. Set it to calculate the difference between the two Subgraphs of the 
High/Low for Time Period study. Enable the Hide Study option in the Study Settings window for this 
study.

3. Add the Study Subgraph Multiply study. Set it to be based on the Study Subgraphs Difference study 
and multiply it by whatever amount you require. In this example we are using 1.5. Enable the Hide Study 
option in the Study Settings window for this study.

4. Add the Study Subgraphs Add study to the chart and set it to add the High line of the High/Low for Time 
Period study and the Study Subgraph Multiply study.

Calculate the Area Between Two Subgraphs (Integration)

[Link] - [Top]
This example will calclulate the area between Subgraphs. This is similar to an integration of the two Subgraphs, 
but due to the quantization of chart bars within Sierra Chart, only the difference between the Subgraphs at the 
location of chart bars is possible using the built-in tools. If a full integration is required, this would require 
programming in ACSIL.

To find the sum of the differences between two study Subgraphs follow these instructions:

1. Place the two desired studies on the chart.
2. Add the Study Subgraphs Subtract/Difference study to the chart.
3. Go to the settings window for the Study Subgraphs Subtract/Difference study.
4. Enter the first Subgraph information in the Input for Input Study 1.
5. Enter the second Subgraph information in the Input for Input Study 2.
6. Select OK.
7. Add the Cumulative Sum of Study to the chart.
8. Go to the settings window for the Cumulative Sum of Study study.
9. Enter the information for the Study Subgraphs Subtract/Difference study in the Study and Subgraph to 

Reference Input.
10. Select OK.

Displaying Calculated Value As a Single Text Value on the Chart

[Link] - [Top]
When using the arithmetic studies, you may want to display the calculated result as a single value on the chart and 
hide the studies themselves. 

To do this, use the Text Display for Study study.
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There is also the Study Subgraph Above/Below Bar as Text study.

To hide studies on the chart, use the Hide Study option on the Study Settings window for each of the arithmetic 
studies being used.

*Last modified Tuesday, 15th November, 2022.
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Introduction

[Link] - [Top]
The Numbers Bars feature in Sierra Chart is a study that provides a very detailed view of the volume and trading 
activity within each individual bar in the chart. The regular price bars are replaced with up to 3 columns of 
numbers. There is a separate number or pair of numbers for each price level for each bar/column in the chart 
detailing the volume activity at that price level.

The numbers within a Numbers Bar can represent the difference between the Ask Volume and Bid Volume at each 
price level, the total Volume or number of Trades at each price level, the Ask Volume and Bid Volume at each 
price level, and other values. These bars reveal very detailed trading activity within a bar.

The Numbers Bars study can be configured to display multiple columns of data for each price bar. Each column 
can be configured to display different data. For example, the difference or delta between Ask Volume and Bid 
Volume, and another column can be configured to display the Ask Volume and Bid Volume individually. 

The Numbers Bar study is highly configurable and there are numerous coloring options. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexd02f.html?page=doc/StudiesReference.php&ID=386&Name=Volume_At_Price_Threshold_Alert_V2#HighlightMultipleAdjacentBidOrAskDominantPrices-StackedImbalance


The Numbers Bars study only functions properly on Intraday charts. It cannot be used on Historical Daily charts.

The data records in the Intraday chart data file for the symbol need to be 1 Tick when using Numbers Bars. 
Otherwise, the displayed Numbers Bars data will be less accurate.

The Numbers Bars study does *not* require what is known as Market Depth data. 

To get started using the Numbers Bars study, refer to Step-By-Step Instructions. 

Numbers bars is also known as "Footprint" in other charting programs. 

Definitions

[Link] - [Top]
This section gives definitions for various terms used on this page. 

• Numbers Bar: A single column in the chart indicating various calculations at each price level.
• Bid: When the market is open for a symbol that can be traded, it will provide a Bid price. This is the current 

highest price that someone in the marketplace is willing to pay to complete a buy transaction for the 
symbol.

• Ask: When the market is open for a symbol that can be traded, it will provide an Ask price. This is the 
current lowest price that someone in the marketplace is willing to sell at to complete a sell transaction for 
the symbol.

• Trade: An agreement between a buyer and seller to take each side of a futures contract or to exchange 
stock shares. This also applies to other types of tradables. A single trade has a volume indicating the 
quantity of that trade. In the documentation, the term Trades is used to indicate the number of trades at a 
particular Numbers Bar price level or for a period of time. A single trade can have a Quantity or Volume 
which is greater than 1. Therefore, there is a difference between the number of trades at a price level and 
the quantity or volume of those trades at a price level.

• Tick : Tick has the same definition as Trade.
• Bid Trade [Link]: This is a Trade which is considered to have occurred at the Bid price. A Trade is 

considered to occur at the Bid price for one of the following reasons. Once one of these is true, there is no 
further evaluation of whether the Trade occurred at the Bid.

1. The exchange or data feed has indicated the Trade has occurred at the Bid. If this is supported, this 
is the most accurate determination. In the case of the CME Group data from the Denali Exchange 
Data Feed, this is the method used. So there is 100% accuracy with this. This method is not used 
with CQG.

2. The price of the Trade is at the Bid price or lower.
3. The trade occurred between the Bid and the Ask and the Trade direction is a downtick and the Bid 

direction is a downtick.
4. The Trade occurred between the Bid and the Ask and it is closer to the Bid.
5. There has been no change in the last Trade price, and the last Trade was considered a Bid trade. 
6. The final determination is if the Trade direction is a downtick.
7. The determination of whether a trade is at the Bid price, is not in any way affected by time 

stamping. The method of the determination is as explained above.
• Ask Trade [Link]: This is a Trade which is considered to have occurred at the Ask price. A Trade is 

considered to occur at the Ask price for one of the following reasons. Once one of these is true, there is no 
further evaluation of whether the Trade occurred at the Ask.

1. The exchange or data feed has indicated the Trade has occurred at the Ask. If this is supported, this 
is the most accurate determination. In the case of the CME Group data from the Denali Exchange 
Data Feed, this is the method used. So there is 100% accuracy with this. This method is not used 
with CQG.

2. The price of the Trade is at the Ask price or higher.
3. The trade occurred between the Bid and the Ask and the Trade direction is an uptick and the Ask 

direction is an uptick.
4. The Trade occurred between the Bid and the Ask and it is closer to the Ask.
5. There has been no change in the last Trade price, and the last Trade was considered a Ask trade.
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6. The final determination is if the Trade direction is an uptick.
7. The determination of whether a trade is at the Ask price, is not in any way affected by time 

stamping. The method of the determination is as explained above.
• Alternative Bid Trade / Ask Trade: In the case of HKFE, cash index symbols, the following method is 

how a trade is determined to be at the Bid or Ask price. In the case of exchange traded futures, although a 
trade must always occur at the Bid or Ask price, based upon the transmission of the Bid/Ask data from the 
exchange, often there is no synchronization between this Bid/Ask data and trades. 

This is why this special algorithm is used. If the last trade price is the exact same price as previously, then if 
this price is equal to the current known Bid price, then it is considered a Bid Trade. If this price is equal to 
the current known Ask price, then it is considered an Ask Trade. Else if the last trade is an uptick or was 
previously an uptick, then the trade is considered to be an Ask Trade. If the last trade is a downtick or was 
previously a downtick, then the trade is considered to be a Bid Trade. 

This section does not apply to IQ Feed data.
• Bid Volume / Bid Trade Volume: This is the sum of all traded volume, not the number of trades, rather 

the number of contracts or shares traded, for a Numbers Bar price level or for period of time, that were Bid 
Trades (see description above).

• Ask Volume / Ask Trade Volume: This is the sum of all traded volume, not the number of trades, rather 
the number of contracts or shares traded, for a Numbers Bar price level or for period of time, that were Ask 
Trades (see description above).

• Delta: Sierra Chart does not normally use this term, since it is to generalized. Typically this means the 
difference between Ask Volume and Bid Volume at a particular Numbers Bar price level or for a period of 
time.

• Volume: The total quantity of futures contracts or stock shares traded at a particular Numbers Bar price 
level, or for a period of time. The Daily Volume for a symbol is the exchange reported Trade volume for 
the symbol for the trading day.

• Dominant Side: When comparing the Bid Volume and Ask Volume at a price level, the side with the larger 
value is considered the dominant side.

• Diagonal Dominant Side: Diagonal Dominant Side is similar to Dominant Side. The difference is the 
Bid Volume at one price level is compared diagonally to the Ask Volume at the next higher price level. 
And the Ask Volume is compared to the Bid Volume at the next lower price level. 

The side with the larger value is the dominant side. Within a single price level, both the Bid Volume and 
Ask Volume could be dominant due to the diagonal comparisons of two different price levels. 

Within a bar, the highest Bid Volume and lowest Ask Volume are never dominant because there is nothing 
to compare against higher or lower respectively. 

• Tick Size : Every symbol that can be traded has a Tick Size. The Tick Size for a symbol is the minimum 
value that the price for that symbol can change by. For example, the S&P ES futures has a Tick Size of .25.

• Market Depth Data: Market Depth data is data provided by an exchange that contains the quantities of 
Buy and Sell limit orders currently in the market at price levels nearby the current market price. Market 
Depth data is usually anywhere from 5 to 20 levels deep. The Numbers Bars study has no dependency on 
Market Depth data. Numbers Bars only requires the best Bid and Ask price. Any study in Sierra Chart that 
has a dependency on Bid Volume and Ask Volume, has no dependency on Market Depth data. They only 
require the best Bid and Ask price. Therefore, Market Depth data is not required for Numbers Bars or any 
study dependent on Bid Volume or Ask Volume.

Step-By-Step Instructions

[Link] - [Top]
1. Your Sierra Chart account needs to have the Numbers Bars study feature. To change your Sierra Chart 

service package, select Help >> Account Control Panel on the menu. Click on the Set Service Package 
For Renewal link on the displayed webpage and follow the instructions to set the Usage Time Service 
Package to 5 (Advanced). After you change your service package, you will need to restart Sierra Chart.

2. The data records in the Intraday chart data file for the symbol need to be 1 Tick when using Numbers Bars. 
Otherwise, the displayed Numbers Bars data will be less accurate. For instructions to set this, refer to Tick 
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by Tick Data Configuration.
3. Select Chart >> Chart Settings.
4. Set Days to Load/Display to a small number, like 7, to reduce the amount of time it takes to load chart data 

due to the additional volume processing required when using Numbers Bars. 
5. Set the Tick Size if it is not set correctly. This is the minimum increment that the symbol trades in. In the 

case of foreign exchange symbols, this value should not be too small, otherwise it will increase the amount 
of time to build the Numbers Bars.

6. Press OK to close the Chart Settings window.
7. Select Analysis >> Studies on the menu.
8. In Studies Available list, select the Numbers Bars study.
9. Press the Add button.
10. Press the Settings button.
11. Select the Settings and Inputs tab. 
12. The Numbers Bars study supports the ability to configure up to 3 Numbers Bars columns per underlying 

chart bar. For example, if the chart bars are set to 10 minutes per bar, it is possible to define 3 Numbers 
Bars columns showing data for each 10 minute bar. You will notice in the list of Inputs for Numbers Bars 
study, 3 sets of Inputs, one for each column. These are numbered 1 through 3.

13. Configure the Column # Numbers Bars Text for each of the 3 Numbers Bars columns you want to use. 
Numbers Bars can contain 1-3 columns of information. For each of the three columns, select one of the 
choices. For descriptions of each text type refer to Numbers Bars Text Types. If you only want to display a 
single column, then set Column 1 Numbers Bars Text to the Text type that you require and the other 
columns need to be set to No Text. 

14. Configure the Column # Background Type for each of the 3 Numbers Bars columns you want to use. For 
details of each type, refer to Numbers Bars Background Types. 

15. Configure the Column # Background Coloring Method for each of the 3 Numbers Bars columns you 
want to use. For details of each method, refer to Numbers Bars Background Coloring Methods. 

Refer to Color Settings and Logic for Numbers Bars for descriptions of the various color settings that are 
used with these Background Coloring Methods.

16. Configure additional Numbers Bars Inputs as required. For detailed descriptions for each of the available 
Inputs, refer to Input Settings for Numbers Bars.

17. Press OK. Press OK.
18. You will now see the Numbers Bars on the chart so long as the necessary historical data is available. This 

requires historical tick by tick data with Bid Trade Volume and Ask Trade Volume. Refer to the Services 
That Support Bid Volume and Ask Volume section to know what Data or Trading services have the proper 
historical data for Numbers Bars.

19. Due to the nature of Numbers Bars you probably will have to change the horizontal and vertical scaling to 
get a readable view. Refer to the Scaling a Numbers Bars Chart section for instructions. This is a very 
important step that must not be overlooked.

20. To change the the Font, Font Style, and Font Size refer to the Font Size and Style for Numbers Bars 
section.

Example Numbers Bars Chart
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To help get started with using Numbers Bars, Sierra Chart has created an example Chartbook that contains a chart 
with the Numbers Bars and Numbers Bars Calculated Values studies.

This Chartbook can be used to help get started with the use of the Numbers Bars and to help understand how the 
various Inputs to the studies can be used to highlight different sets of values.

To use this Chartbook, follow these instructions:

1. Left-click on the following link to access the file: NumbersBarsExampleChartbook.cht.
2. Your Operating System should prompt you for where you want to save the file. It needs to be saved to the 

Sierra Chart Data Files Folder. To determine the location of the Data Files Folder, select Global Settings 
>> General Settings. Look in the Data Files Folder box. This is where you need to save the Chartbook file 
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from your web browser.
3. Go to Sierra Chart and select File >> Open Chartbook.
4. Select the NumbersBarsExampleChartbook.cht Chartbook and press the Open button.
5. Select Chart >> Chart Settings and enter an appropriate symbol in the Symbol box, or select the Find 

button to open the Find Symbol window and select an appropriate symbol from that window.

Scaling a Numbers Bars Chart
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Due to the nature of Numbers Bars charts you probably will have to change the horizontal and vertical scaling to 
avoid the numbers in the Numbers Bars from overlapping (refer to image below), or to get the visual appearance 
that you require. Follow these instructions below.

1. Select Chart >> Chart Settings >> Scale. Make sure the Scale Range Type is set to Automatic. This step 
is not necessary unless you have previously changed the Scale.

2. Confirm that the Scale Range Type for the Numbers Bars study is set to Automatic. To do this, refer to 
Opening the Scale Window For a Study documentation. This step is not necessary unless you have 
previously changed the Scale for this study.

3. Right-click on the Values Scale of numbers on the right side of the chart and select Reset.
4. Increase the chart bar/column spacing (horizontal scaling) by pressing the Control Bar button that increases 

the spacing between the bars in the chart until you get a clear view of the numbers. 

These are all of the available Control Bar buttons that change bar spacing: . You can also press the Up 
Arrow key on your keyboard. For complete instructions, refer to the Changing Spacing documentation on 
the Working With Charts page. 

Alternatively, reduce the bar spacing in the chart if the Numbers Bars columns are to far apart which will 
cause the Numbers Bars columns to be too wide.

5. Right-click on the Values Scale on the right of the chart and select Interactive Scale Range. If necessary 
click and drag down on the Values Scale to expand the chart so that the numbers within the bars are easier 
to view. When you do this, it will cause the Numbers Bars to be expanded beyond the top and bottom of the 
chart. 

What you can then do in this case is move the chart up and down to see all of the bars. To do this, right 
click on the Values Scale on the right and select Interactive Scale Move. You can then click and drag on 
the Values Scale to move the chart up and down. For additional information about these types of scale 
changes, refer to the Interactive Scaling documentation.

6. Once you get a reasonable view of the Numbers Bars, the next step is to choose the most appropriate font 
for the chart. Refer to Font Size and Style for Numbers Bars.

7. You may want to save the Chartbook by selecting File >> Save. 

Adjusting Tick Size For Larger Increment

[Link] - [Top]
In this image below, we see Numbers Bars that have overlapping price levels because the range of prices displayed 
contains a large number of price levels based upon the chart Tick Size. 

There is insufficient space to clearly display each price level without overlapping. One effect of overlapping price 
levels is sometimes based upon the density of those levels, that nothing appears at all for some price levels.

In the case of a severe overlap like we see above, the solution to this is to increase the Tick Size in Chart >> 
Chart Settings >> Symbol. For example, it can be increased by 4 to 10 times or higher. Even 100 times may be 
necessary. In this particular case, we have increased it by 10 times. See the result below.

Another solution is to right-click on the Values Scale on the right side of the chart and select Interactive Scale 
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Range. Left click and drag down on the Values Scale to expand the chart so that the numbers within the bars are 
easier to view. When you do this, it will cause the Numbers Bars to be expanded beyond the top and bottom of the 
chart. 

What you can then do in this case is move the chart up and down to see the top and bottom of the chart bars. To do 
this, right click on the Values Scale on the right of the chart and select Interactive Scale Move. Left click and drag 
on the Values Scale to move the chart up and down. For additional information , refer to the Interactive Scaling 
documentation.

Another solution you could use is to increase the Volume at Price Multiplier in Chart >> Chart Settings.

Numbers Bars Text Types
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This section describes the Column # Numbers Bars Text study Input. This Input setting determines the specific 
text which is displayed at each price level within a Numbers Bar.

For instructions to modify the Column # Numbers Bars Text Input, refer to the Step-By-Step Instructions.

1. No Text: When No Text is selected, then there is no Numbers Bar column displayed.
2. Ask Vol Bid Vol Difference (AskVolume BidVolume Difference): This Numbers Bars Text type displays 

the difference between AskVolume and BidVolume for each price within the Numbers Bar.
3. Volume: This Numbers Bars Text type displays the Total Volume for each price within the Numbers Bar.
4. Trades: This Numbers Bars Text type displays the Number of Trades for each price within the Numbers 

Bar.
5. Bid Vol x Ask Vol (Bid Volume by Ask Volume): This Numbers Bars Text type displays the Bid Volume 

and Ask Volume separated by an x, |, space, or two spaces character(s), for each price within the Numbers 
Bar.

6. Dominant Side Volume Percent: This Numbers Bars Text type displays a percentage and it is calculated 
as follows: 

When Ask Volume is greater than the Bid Volume at a price level within the Numbers Bar, then this will be 
a positive percentage. This percentage represents what the Ask Volume is percentagewise of the sum of the 
Ask Volume and Bid Volume for the price level within the Numbers Bar. 

When Bid Volume is greater than the Ask Volume at a price level within the Numbers Bar, then this will be 
a negative percentage. This percentage represents what the Bid Volume is percentagewise of the sum of the 
Ask Volume and Bid Volume for the price level within the Numbers Bar.

7. Price: This Numbers Bars Text displays the actual price for each price within the Numbers Bar.
8. Ask Vol Bid Vol Difference Diagonal (Ask Volume Bid Volume Difference Diagonal): This Numbers 

Bars Text type displays 2 values at each price level. 

Left Value: Ask Volume at Next Price level - Bid Volume at Price level. 

Right Value: Ask Volume at Price level - Bid Volume at Previous Price level. 

In the case where there is a comparison to a Bid or Ask level which does not exist above or below the 
Numbers Bar, then the resulting value is 0. 

It may be useful to display the Bid Vol x Ask Vol Text Type in a second Numbers Bars column by setting 
the Column 2 Numbers Bars Text Input to this Text Type. 

9. Ask Vol Bid Vol Diff Diagonal Bid Side: This Numbers Bars Text Type displays the Diagonal Difference 
of the Bid side for each price level. That is, it displays the Ask Volume at the next higher price level minus 
the Bid Volume at the current price level.

10. Ask Vol Bid Vol Diff Diagonal Ask Side: This Numbers Bars Text Type displays the Diagonal Difference 
of the Ask side for each price level. That is, it displays the Ask Volume at the price level minus the Bid 
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Volume at the next lower price level.
11. Ask Vol Bid Vol Diff Diagonal Dominant Side: This Numbers Bars Text Type displays the dominant side 

Diagonal Difference for each price level. That is, if the Bid side Diagonal Difference is greater than the Ask 
side Diagonal Difference, then the Bid side Diagonal Difference is displayed. If the Ask side Diagonal 
Difference is greater than or equal to the Bid side Diagonal Difference, then the Ask side Diagonal 
Difference is displayed. If neither side is dominant at a price level, a value of zero is displayed. 

When the Input for Enable Diagonal Bid/Ask Compare with No Data at High/Low is set to Yes and if a 
dominant side is determined based on this setting, then that value will be displayed at the High or Low. 

Numbers Bars Background Types
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This section describes the Column # Background Type study Input. These settings affect how the background of 
a price level within a Numbers Bar is filled in.

For instructions to modify the Column # Background Type Input, refer to the Step-By-Step Instructions.

• Full Background: This background type fills the entire background of a price level within a Numbers Bar.
• Background on Dominant Side (Supports Separate Bid and Ask Coloring): The functioning of this 

background type is affected by the Numbers Bars Background Coloring Methods. This background type 
fills 50% of the background of a price level within a Numbers Bar, either the Bid Side, Ask Side or both, 
depending on which side is the dominant side. 

This setting is only meaningful if the Column # Background Coloring Method is set to one of the 
Dominant Side or Diagonal Dominant Side Coloring Methods. 

• Background on Dominant Side Outline: (Supports Separate Bid and Ask Coloring): The functioning of 
this background type is affected by the Numbers Bars Background Coloring Methods. This background 
type outlines 50% of a price level within a Numbers Bar, either the Bid Side, Ask Side or both, depending 
on which side is the dominant side. 

This setting is only meaningful if the Column # Background Coloring Method is set to one of the 
Dominant Side or Diagonal Dominant Side Coloring Methods. 

• Volume Profile: This background type fills the background for a price level based upon the volume at the 
price level compared to the maximum volume among all of the price levels within the Numbers Bar.

• Volume Profile Outline: This is identical to Volume Profile , except that only an outline is drawn instead 
of filling the price level.

• Right Aligned Volume Profile: This is identical to Volume Profile , except that the Volume Profile fill is 
right aligned.

• Right Aligned Volume Profile Outline: This is identical to Volume Profile, except that only an outline is 
drawn instead of filling the price level and this outline is right outlined 

• Ask Bid Difference Profile: This background type will calculate the difference between Ask Volume and 
Bid Volume and color the width of the background of the price levels within the Numbers Bar based upon 
this difference, relative to the maximum difference. This will give a Volume Profile appearance. 

When highlighting the Point of Control, the price level with the greatest volume may not necessarily be the 
largest vertical bar based upon this background type.

• Ask Bid Difference Profile Outline: This is identical to the Ask Bid Difference Profile, except that only 
the outline of the volume difference profile is drawn, instead of filling the price level.

• Right Aligned Ask Bid Difference Profile: This is identical to Aask Bid Difference Profile, except that 
the volume difference profile is right aligned.

• Right Aligned Ask Bid Difference Profile Outline: This is identical to Ask Bid Difference Profile, 
except that only the outline of the volume difference profile is drawn, instead of filling the price level and 
the volume difference is right aligned.

• Ask/Bid Volume Split Profile (Supports Separate Bid and Ask Coloring): This background type draws 
separate Volume Profiles for Bid volume and Ask volume. The Bid volume is on the left side and the Ask 
volume is on the right side. The base of the Volume Profiles is along the center of the Numbers Bar. 



Both the Ask and Bid Volume profiles are built independently. The profile widths are built by looking at the 
percentage of the Bid Volume/Ask Volume versus the maximum Bid Volume/Ask Volume depending on 
whether the profile is for Bid Volume or Ask Volume.

• Ask/Bid Volume Split Profile Outline (Supports Separate Bid and Ask Coloring): This is identical to the 
Ask/Bid Volume Split Profile except only the outline of the Volume Profiles are drawn, instead of filling 
the price level.

• Volume Profile Across All Columns: This background type is identical to the Volume Profile background 
type except that the bars extend across all the Numbers Bars columns if you are using more than one 
column per price bar.

• Volume Profile Outline Across All Columns: This is identical to the Volume Profile Across All 
Columns, except that only an outline is drawn for the Volume Profiles, instead of filling the price level.

• Ask/Bid Volume Split Profile Across Bid & Ask (Supports Separate Bid and Ask Coloring): This 
background type is similar to Ask/Bid Volume Split Profile, however it uses the maximum value across 
price levels for both the Bid and Ask sides to determine the bar widths. 

• Ask/Bid Volume Split Profile Across Bid & Ask Outline (Supports Separate Bid and Ask Coloring): 
Same as Ask/Bid Volume Split Profile Across Bid & Ask, except that only an outline is drawn for the 
Volume Profiles, instead of filling in the price level. 

Numbers Bars Background Coloring Methods
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This section documents the Column # Background Coloring Method study Input. The Background Coloring 
Method controls the application of colors to each price level within the Numbers Bar. There are multiple formulas 
to choose from. They are documented below.

For instructions to modify the Column # Background Coloring Method Input, refer to the Step-By-Step 
Instructions.

1. None (Transparent): This setting means there is no background coloring for each price level in the 
Numbers Bar. The text will be displayed directly on the chart background color.

2. Based on Volume Percentage: This setting uses the Volume at Price in comparison to the maximum value 
of volume across all prices for the bar. Refer to the Background Coloring Based On Volume Percentage 
Color Settings and Logic section for more information.

3. Based on Trades Percentage: This setting uses the Trades at Price versus the maximum value of trades 
across all prices for the bar. Refer to the Background Coloring Based On Trades Percentage Color Settings 
and Logic section for more information.

4. Based on AskVol/BidVol Percentage: This setting uses the Ask or Bid volume at Price versus the 
maximum value of Ask or Bid volume across all prices for the bar. Refer to the Background Coloring 
Based On AskVol BidVol Percentage Color Settings and Logic section for more information.

5. Based on Dominant AskVol BidVol To Volume at Price Percentage: This setting uses the Ask or Bid 
volume at Price versus the total volume at Price. Refer to the Background Coloring Based on Dominant 
AskVol BidVol to Volume at Price Percentage Color Settings and Logic section for more information.

6. Based on Above/At or Below Last: This setting uses the current price versus the Last price. Refer to the 
Background Coloring Based on Above/At or Below Last Color Settings and Logic section for more 
information.

7. Based on Dominant Side AskVol BidVol Percentage: This setting uses the Ask or Bid volume at Price 
versus the Bid or Ask Volume at Price. Refer to the Background Coloring Based on Dominant Side AskVol 
BidVol Percentage Color Settings and Logic section for more information.

8. Based on Diagonal Dominant Side AskVol BidVol Percentage: This setting uses the Ask or Bid volume 
at Price versus the Previous Bid or Next Ask Volume at Price. Refer to the Background Coloring Based on 
Diagonal Dominant Side AskVol BidVol Percentage Color Settings and Logic section for more 
information.

9. Based on Diagonal Dominant AskVol BidVol to Volume at Price Percentage: This setting uses the Bid 
or Ask Volume at Price versus the total of diagonal Bid and Ask Volume. Refer to the Background 
Coloring Based on Diagonal Dominant AskVol BidVol to Volume at Price Percentage Color Settings and 
Logic section for more information.



10. Based on Diagonal Dominant AskVol BidVol Difference - Actual: This setting uses the Ask Volume at 
Price minus the Bid Volume at the previous price. Refer to the Background Coloring Based on Diagonal 
Dominant AskVol BidVol Difference - Actual Color Settings and Logic section for more information.

11. Based on AskVol BidVol Diagonal Difference Percentage of Bar Range: This setting uses the volume 
difference between the Ask or Bid Volume at Price and the Bid or Ask Volume at the previous or next price 
divided by the range of diagonal volumes within the bar. Refer to the Background Coloring Based on 
AskVol BidVol Diagonal Difference Percentage of Bar Range Color Settings and Logic section for more 
information.

12. Based on Volume - Actual: This setting uses the volume at price. Refer to the Background Coloring Based 
on Volume - Actual Color Settings and Logic section for more information.

13. Based on Trades - Actual: This setting uses the trades at price. Refer to the Background Coloring Based 
on Trades - Actual Color Settings and Logic section for more information.

14. Based on Dominant AskVol BidVol - Actual: This setting uses the Ask Volume or Bid Volume at price. 
Refer to the Background Coloring Based on Dominant AskVol BidVol - Actual Color Settings and Logic 
section for more information.

15. Based on AskVol BidVol Difference - Actual: This setting uses the difference of the Ask volume at price 
to the Bid volume at price. Refer to the Background Coloring Based on AskVol BidVol Difference - Actual 
Color Settings and Logic section for more information.

16. Based on Separate Ask Volume Bid Volume - Actual: This setting uses the Ask Volume or Bid Volume 
at price and allows for separate coloring of the Ask Volume and Bid Volume. Refer to the Background 
Coloring Based on Separate Ask Volume Bid Volume - Actual Color Settings and Logic section for more 
information.

17. Based on Separate Diagonal AskVol BidVol Percentage: This setting uses the diagonal comparison of 
Bid and Ask to determine dominance, and displays the coloring range based on a particular side Ask or Bid 
volume at price compared to the largest Ask or Bid volume within the bar to give a percentage of Ask or 
Bid volume. Refer to the Background Coloring Based on Separate Diagonal AskVol BidVol Percentage 
Color Settings and Logic Section for more information.

18. Based on Separate AskVol/BidVol Percentage: This setting uses the Ask Volume or Bid Volume at a 
price level in comparison to the largest Ask Volume or Bid Volume across all prices to give a percentage of 
Ask or Bid Volume and allows for separate coloring of the Ask Volume and Bid Volume based on this 
percentage. Refer to the Background Coloring Based on Separate AskVol/BidVol Percentage Color 
Settings and Logic Section for more information.

19. Based on Dominant Total Volume - Actual: This setting uses a comparison at a price level to determine 
dominance and then displays the coloring range based on the total volume at that price level. Refer to the 
Background Coloring Based on Dominant Total Volume - Actual Color Settings and Logic Section for 
more information.

20. Based on AskVol BidVol Difference Percentage of Max Dominant Side: This setting uses a comparison 
of the Ask Volume minus Bid Volume (Delta) at a price level in comparison to the largest Delta in the 
entire bar for the dominant side at that price level. Refer to the Background Coloring Based on AskVol 
BidVol Difference Percentage of Max Dominant Side Color Settings and Logic Section for more 
information.

21. Based on Diagonal Dominant AskVol BidVol - Actual: This setting uses the diagonal comparison of Bid 
and Ask to determine dominance, and displays the coloring range based on the actual value of Bid or Ask 
volume at that price level. Refer to the Background Coloring Based on Diagonal Dominant ASkVol BidVol 
- Actual Color Settings and Logic Section for more information

In order to view the data that drives the coloring of Numbers Bars that reference Dominant or Diagonal, set the 
Column # Numbers Bars Text to BidVol x AskVol. Refer to section Text Types for more information. 

Numbers Bars Text Coloring Methods

[Link] - [Top]
This section describes the Column # Text Coloring Method study Input. The Text Coloring Method controls the 
coloring of the text at each price level within the Numbers Bar.

The coloring of the Numbers Bars Text is dependent on the Use Separate Colors for Text Coloring Method 
Input setting. When this is set to Yes, the Numbers Bars Text coloring will use the Range # Up Color for Text or 



Range # Down Color for Text as appropriate. This allows the text to be seen on top of any background coloring 
that may be used for the Numbers Bar. 

For instructions to modify the Column # Text Coloring Method Input, refer to the Step-By-Step Instructions.

1. None (Transparent): This setting means there is no special text coloring for each price level in the 
Numbers Bar. The Default Text Color Input setting controls the color of the text.

2. Based on Volume Percentage: This setting uses the Volume at Price in comparison to the maximum value 
of volume across all prices for the bar. Refer to the Text Coloring Based On Volume Percentage Color 
Settings and Logic section for more information.

3. Based on Trades Percentage: This setting uses the Trades at Price versus the maximum value of trades 
across all prices for the bar. Refer to the Text Coloring Based On Trades Percentage Color Settings and 
Logic section for more information.

4. Based on AskVol/BidVol Percentage: This setting uses the Ask or Bid volume at Price versus the 
maximum value of Ask or Bid volume across all prices for the bar. Refer to the Text Coloring Based On 
AskVol BidVol Percentage Color Settings and Logic section for more information.

5. Based on Dominant AskVol BidVol To Volume at Price Percentage: This setting uses the Ask or Bid 
volume at Price versus the maximum volume across all prices for the bar. Refer to the Text Coloring Based 
on Dominant AskVol BidVol to Volume at Price Percentage Color Settings and Logic section for more 
information.

6. Based on Above/At Below Last: This setting uses the current price versus the Last price. Refer to the Text 
Coloring Based On Above/At Below Last Color Settings and Logic section for more information.

7. Based on Dominant Side AskVol BidVol Percentage: This setting uses the Ask or Bid volume at Price 
versus the Bid or Ask Volume at Price. Refer to the Text Coloring Based on Dominant Side AskVol 
BidVol Percentage Color Settings and Logic section for more information.

8. Based on Diagonal Dominant Side AskVol BidVol Percentage: This setting uses the Ask or Bid volume 
at Price versus the Previous Bid or Next Ask Volume at Price. Refer to the Text Coloring Based on 
Diagonal Dominant Side AskVol BidVol Percentage Color Settings and Logic section for more 
information.

9. Based on Diagonal Dominant AskVol BidVol to Volume at Price Percentage: This setting uses the Bid 
or Ask Volume at Price versus the maximum value of Bid and Ask Volume. Refer to the Text Coloring 
Based on Diagonal Dominant AskVol BidVol to Volume at Price Percentage Color Settings and Logic 
section for more information.

10. Based on Diagonal Dominant AskVol BidVol Difference - Actual: This setting uses the Ask Volume at 
Price minus the Bid Volume at the previous price. Refer to the Text Coloring Based on Diagonal Dominant 
AskVol BidVol Difference - Actual Color Settings and Logic section for more information.

11. Based on AskVol BidVol Diagonal Difference Percentage of Bar Range: This setting uses the volume 
difference between the Ask or Bid Volume at Price and the Bid or Ask Volume at the previous or next price 
divided by the range of diagonal volumes within the bar. Refer to the Text Coloring Based on AskVol 
BidVol Diagonal Difference Percentage of Bar Range Color Settings and Logic section for more 
information.

12. Based on Volume - Actual: This setting uses the volume at price. Refer to the Text Coloring Based on 
Volume - Actual Color Settings and Logic section for more information.

13. Based on Trades - Actual: This setting uses the trades at price. Refer to the Text Coloring Based on 
Trades - Actual Color Settings and Logic section for more information.

14. Based on Dominant AskVol BidVol - Actual: This setting uses the Ask Volume or Bid Volume at price. 
Refer to the Text Coloring Based on Dominant AskVol BidVol - Actual Color Settings and Logic section 
for more information.

15. Based on AskVol BidVol Difference - Actual: This setting uses the difference of the Ask volume at price 
to the Bid volume at price. Refer to the Text Coloring Based on AskVol BidVol Difference - Actual Color 
Settings and Logic section for more information.

16. Based on Separate Ask Volume Bid Volume - Actual: This setting uses the Ask Volume or Bid Volume 
at price and allows for separate coloring of the Ask Volume and Bid Volume. Refer to the Text Coloring 
Based on Separate Ask Volume Bid Volume - Actual Color Settings and Logic section for more 
information.

17. Based on Separate Diagonal AskVol BidVol Percentage: This setting uses the diagonal comparison of 
Bid and Ask to determine dominance, and displays the coloring range based on a particular side Ask or Bid 



volume at price compared to the largest Ask or Bid volume within the bar to give a percentage of Ask or 
Bid volume. Refer to the Text Coloring Based on Separate Diagonal AskVol BidVol Percentage Color 
Settings and Logic Section for more information.

18. Based on Separate AskVol/BidVol Percentage: This setting uses the Ask Volume or Bid Volume at a 
price level in comparison to the largest Ask Volume or Bid Volume across all prices to give a percentage of 
Ask or Bid Volume and allows for separate coloring of the Ask Volume and Bid Volume based on their 
percentage. Refer to the Text Coloring Based on Separate AskVol/BidVol Percentage Color Settings and 
Logic Section for more information.

19. Based on Dominant Total Volume - Actual: This setting uses a comparison at a price level to determine 
dominance and then displays the coloring range based on the total volume at that price level. Refer to the 
Text Coloring Based on Dominant Total Volume - Actual Color Settings and Logic Section for more 
information.

20. Based on AskVol BidVol Difference Percentage of Max Dominant Side: This setting uses a comparison 
of the Ask Volume minus Bid Volume (Delta) at a price level in comparison to the largest Delta in the 
entire bar for the dominant side at that price level. Refer to the Text Coloring Based on AskVol BidVol 
Difference Percentage of Max Dominant Side Color Settings and Logic Section for more information.

Using Text and Background Coloring Methods at Same Time

[Link] - [Top]
It is supported to use both a Numbers Bars Text Coloring Method and the Numbers Bars Background Coloring 
Method for the same Numbers Bars column at the same time. 

To do this, it is necessary to use separate coloring for the Text Coloring Method to distinguish the text coloring 
from the background coloring, which can be accomplished through the Use Separate Colors for Text Coloring 
Method and the Range # Up/Down Color for Text Inputs.

Text Not Appearing

[Link] - [Top]
If you are using both a Background Coloring Method and a Text Coloring Method at the same time and you no 
longer see the text displayed within the Numbers Bars either completely or in some places, then make sure to set 
the Use Separate Colors for Text Coloring Method Input to Yes. 

And make sure to set different colors for the Range # Up/Down Color for Text Inputs compared to the Column # 
Range Up/down Color Input colors.

Input Settings for Numbers Bars

[Link] - [Top]

This section documents the study Input settings for the Numbers Bars study. For instructions to modify these 
Input settings, refer to the Step-By-Step Instructions.

Column # Numbers Bars Text

[Link] - [Top]
Refer to Numbers Bars Text Types.

Column # Background Type

[Link] - [Top]
Refer to Numbers Bars Background Types.

Column # Background Coloring Method



[Link] - [Top]
Refer to Numbers Bars Background Coloring Methods.

Column # Text Coloring Method

[Link] - [Top]
Refer to Numbers Bars Text Coloring Methods.

Column # Range 3 Up Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Column # Range 2 Up Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Column # Range 1 Up Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Column # Range 0 Up Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Column # Range 0 Down Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Column # Range 1 Down Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Column # Range 2 Down Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Column # Range 3 Down Color

[Link] - [Top]
Refer to Color Settings and Logic for Numbers Bars.

Pullback Column # Numbers Bars Text

[Link] - [Top]
Refer to Numbers Bars Text Types.

Pullback Column # Background Type



[Link] - [Top]
Refer to Numbers Bars Background Types.

Pullback Column # Background Coloring Method

[Link] - [Top]
Refer to Numbers Bars Background Coloring Methods.

Pullback Column # Text Coloring Method

[Link] - [Top]
Refer to Numbers Bars Text Coloring Methods.

Default Text Color

[Link] - [Top]
This Input controls the text color of the displayed values within each price level of a Numbers Bar. This Input only 
applies when the Column # Text Coloring Method is set to None.

Color Non-Dominant Ask/Bid Text Same as Opposing Side

[Link] - [Top]
This Input controls the coloring of non-dominant Ask/Bid text coloring when the Numbers Bars Text is displayed 
as Bid Vol x Ask Vol.

When this Input is set to Yes then the non-dominant Ask or Bid text, which would be colored the Default Text 
Color would instead be colored the same color as the opposing (same price) Bid/Ask text color. This coloring is 
always done at the same price level even when the Dominant determination is performed diagonally.

Highlight Minimum Value In

[Link] - [Top]
This Input controls the specific Numbers Bar column within the 3 available columns for underlying bar in the 
chart, where the highlighting of the minimum value at a price level, will be drawn. 

The Highlight Maximum/Minimum Value Based On Input controls specifically what is highlighted.

When the Highlight Maximum/Minimum Value Based On Input is set to Bid Volume, Ask Volume, or Bid or 
Ask Volume, and there is a value of 0 within the bar for the particular volume type, then no highlight box will be 
drawn.

Minimum Highlight Color

[Link] - [Top]
This Input controls the color of the minimum value highlight.

Minimum Highlight Line Width

[Link] - [Top]
This Input controls the line width of the minimum value highlight.

Highlight Maximum Value In

[Link] - [Top]
This Input controls the specific Numbers Bar column within the 3 available columns for underlying bar in the 



chart, where the highlighting of the maximum value at a price level, will be drawn.

The Highlight Maximum/Minimum Value Based On Input controls specifically what is highlighted.

Maximum Highlight Color

[Link] - [Top]
This Input controls the color of the maximum value highlight.

Maximum Highlight Line Width

[Link] - [Top]
This Input controls the line width of the maximum value highlight.

Highlight Point Of Control In

[Link] - [Top]
This Input controls the specific Numbers Bar column within the 3 available columns for underlying bar in the 
chart, where the highlighting of the Point of Control, will be drawn. The Point of Control in a Numbers Bar is the 
price level where there is the greatest volume among all of the other price levels. The point of control is 
highlighted by drawing a rectangle around the price level.

There are six options available for where to draw the Point of Control Highlight:

• No Columns: This will not display the Point of Control Highlight.
• Column 1: This will display the Point of Control Highlight on the data in Column 1.
• Column 2: This will display the Point of Control Highlight on the data in Column 2.
• Column 3: This will display the Point of Control Highlight on the data in Column 3.
• All Columns: This will display the Point of Control Highlight on the data in all columns that are shown.
• Column 1 with Extension Line Until Future Intersection: This will display the Point of Control 

Highlight on the data in Column 1 and will also display a line extending to the right from the Point of 
Control location until it intersects with another bar at the same price.
◦ The Color, Line Style, and Width of the extension line can be controlled or modified on the 

Subgraph tab of the Numbers Bars Study page. Select the Line - POC Extension Lines Until 
Future Intersection subgraph and select the Color, Line Style, or Width/Size options to change 
the selected parameter.

Point Of Control Highlight Color

[Link] - [Top]
This Input controls the color of the highlighting of the price level which is the Point of Control.

Point Of Control Highlight Line Width

[Link] - [Top]
This Input controls the line width of the Point of Control highlight line.

Highlight Equal Bid and Ask Volumes In

[Link] - [Link]
This Input controls the specific Numbers Bar column within the 3 available columns for underlying bar in the 
chart, where the highlighting of Equal Bid and Ask Volumes will be drawn. Wnen enabled, the highlighting is 
done by drawing a rectangle around the price level.

This highlighting will only display, regardless of the setting for this Input, when the Column n Numbers Bars 
Text is set to Bid x Ask.



There are five options available for where to draw the Equal Bid and Ask Volumes Highlight:

• No Columns: This will not display the Equal Bid and Ask Volumes Highlight.
• Column 1: This will display the Equal Bid and Ask Volumes Highlight on the data in Column 1.
• Column 2: This will display the Equal Bid and Ask Volumes Highlight on the data in Column 2.
• Column 3: This will display the Equal Bid and Ask Volumes Highlight on the data in Column 3.
• All Columns: This will display the Equal Bid and Ask Volumes Highlight on the data in all columns that 

are shown.
Equal Bid and Ask Volumes Highlight Color

[Link] - [Top]
This Input controls the color of the Equal Bid and Ask highlighting of the price level when this highlighting is 
displayed.

Equal Bid and Ask Volumes Line Width

[Link] - [Top]
This Input controls the line width of the Equal Bid and Ask highlight line when this highlighting is displayed.

Open and Close Marker Style

[Link] - [Top]
This setting is for specifying the Open and Close marker style for a Numbers Bar. This controls the style of the 
marker indicating the Open price and the Close price of a Numbers Bar. It can be set to one of the following in the 
list below.

In the case of a Renko bar chart, the Open and Close represent the Renko Open and Close and not the true Open 
and Close of the bar. For more information, refer to Renko Open High Low Close Values.

In the case of when using Point and Figure XO Graph Draw Type for a chart, this will affect the display of the 
Open and Close Marker Style. Therefore, you should use Candlestick instead. 

None

[Link] - [Top]
There is no style for the Open and Close Marker.

Arrows On Price

[Link] - [Top]
This setting will show arrows on the Numbers Bar price levels which indicate the Open and Close price. The arrow 
that is on the left side, represents the price of the Open for the bar. The arrow that is on the right side, represents 
the price of the Close for the bar.

Vertical Bars On Price

[Link] - [Top]
This setting will show narrow vertical bars on the Numbers Bar price levels which indicate the Open and Close 
price. The vertical bar that is on the left side, represents the price of the Open for the bar. The vertical bar that is on 
the right side, represents the price of the Close for the bar.

Open To Close Boxes

[Link] - [Top]
This setting will draw boxes from the Open price to the Close price of the Numbers Bar, along the left side of the 
Numbers Bar. The box coloring is set with the Open Marker / Up Box Color (for Up bars) and the Close 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index2885.html?page=doc/RenkoCharts.html#RenkoOHLCValues


Marker / Down Box Color (for Down bars) Color Input settings.

When choosing this option, you only need to set Place Open Marker / Boxes In to Column 1 or to whichever 
Numbers Bar column you want to display the boxes in. Since the boxes are only displayed on one side of the 
column the Place Close Marker setting is not used.

Candlestick Body Filled

[Link] - [Top]
This setting will draw a filled candlestick body from the Open price to the Close price using the Open Marker / 
Up Box Color for up bars and Close Marker / Down Box Color for down bars. Due to overlapping information, 
it is not recommended to use this option in combination with a Background Coloring.

The determination of whether a Candlestick bar is an up bar or a down bar uses the very same logic which is used 
with coloring Candlestick bars. Refer to How Chart Bar and Candlestick Up/Down is Determined.

Candlestick Body Outline

[Link] - [Top]
This setting will draw a candlestick body outline from the Open price to the Close price using the Open Marker / 
Up Box Color for up bars and Close Marker / Down Box Color for down bars.

The determination of whether a Candlestick bar is an up bar or a down bar uses the very same logic which is used 
with coloring Candlestick bars. Refer to How Chart Bar and Candlestick Up/Down is Determined.

Candlestick Outline

[Link] - [Top]
This setting will draw a full candlestick outline with a line from the High price to the Low price of the bar. And a 
candlestick body from the Open price to the Close price of the bar. The Open Marker / Up Box Color color is 
used for up bars and Close Marker / Down Box Color for down bars.

The determination of whether a Candlestick bar is an up bar or a down bar uses the very same logic which is used 
with coloring Candlestick bars. Refer to How Chart Bar and Candlestick Up/Down is Determined.

After choosing one of the Open and Close Marker Style settings other than None, it is necessary to specify the 
particular column to draw the markers in. Set the Place Open Marker / Boxes In and Place Close Marker In to 
the particular column # that you want the markers displayed in.

The Colors for the Arrows and Vertical Bars are set with the Open Marker/ Up Box Color and the Close 
Marker / Down Box Color Color Input settings. Refer to image below. 

In the case of Renko bars, the Open and Close for the Marker Style use the Renko Open and Renko Close. For 
additional information, refer to Renko Open, High, Low, Close Values.

Place Open Marker / Boxes In

[Link] - [Top]
This Input controls which Numbers Bar column among the 3 available columns, the Open marker or Open to Close 
boxes will be drawn in.

Place Close Marker In

[Link] - [Top]
This Input controls which Numbers Bar column among the 3 available columns, the Close marker will be drawn in. 
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This does not apply when using Open to Close Boxes.

Open Marker / Up Box Color

[Link] - [Top]
This color Input sets the Open Marker color, or the Open to Close boxes color for when a bar is an up bar.

Close Marker / Down Box Color

[Link] - [Top]
This color Input sets the Close Marker color, or the Open to Close boxes color for when a bar is a down bar.

Single Value Text Alignment

[Link] - [Top]
This Input controls the text alignment when a single text value is displayed within a Numbers Bar. The available 
options are Right, Center, and Left. When the Column # Numbers Bars Text is set to Bid Volume x Ask 
Volume, then the text is always centered.

Bold/Highlight Last Trade Price

[Link] - [Top]
This Input has the following options that control how the text is displayed in the last bar in relation to the last trade:

• None: The text is not displayed any differently due to the status of the last trade.
• Bold Only: The text is displayed as a bold font at the price level of the last trade. When the Numbers Bars 

Text is set to display both the Bid and Ask volumes, then if the last trade was at the Bid, then the Bid text is 
bolded, whereas if the last trade was at the Ask, then the Ask text is bolded.

• Highlight Only: The text is displayed with a background color at the price level of the last trade. The 
particular background color is determined by whether the last trade was at the Bid or at the Ask and then 
uses the respective Last Trade Bid Highlight Color or Last Trade ASk Highlight Color. When the 
Numbers Bars Text is set to display both the Bid and Ask Volumes, then if the last trade was at the Bid, 
then the Bid text is highlighted, whereas if the last trade was at the Ask, then the Ask text is highlighted.

• Bold and Highlight: The text is displayed with both a bold font and a background color at the price lvel of 
the last trade. The particular background color is determined by whether the last trade was at the Bid or at 
the Ask and then uses the respective Last Trade Bid Highlight Color or Last Trade ASk Highlight 
Color and bold font. When the Numbers Bars Text is set to display both the Bid and Ask Volumes, then if 
the last trade was at the Bid, then the Bid text is highlighted and bolded, whereas if the last trade was at the 
Ask, then the Ask text is highlighted and bolded.

Last Trade Bid Highlight Color

[Link] - [Top]
This Input controls the color of the Bid highlight when the Bold/Highlight Last Trade Price is set to either 
Highlight Only or Bold and Highlight.

Last Trade Ask Highlight Color

[Link] - [Top]
This Input controls the color of the Ask highlight when the Bold/Highlight Last Trade Price is set to either 
Highlight Only or Bold and Highlight.

Bid / Ask Bold Threshold

[Link] - [Top]
This Input sets a volume level, which when exceeded by a Bid Volume or Ask Volume value, will cause a bold 



font to be used to display that value. This setting only applies when the Column # Numbers Bars Text is set to 
Bid Vol x Ask Vol.

Numbers Separator Character

[Link] - [Top]
This Input sets the separator character used between the Bid Volume and the Ask Volume when the Numbers 
Bars Text Type is set to Bid Volume x Ask Volume.

Font Size Mode

[Link] - [Top]
This sets how the font size for the Numbers Bars is determined. The font type used is the same as is set for the 
Chart Text Font. The following options are available:

• Same As Chart Font: When this option is selected, then the font size that is used for the Numbers Bars is 
the same as the selected Chart Text Font size.

• Automatic with Minimum/Maximum Limits: When this option is selected, then the font size that is used 
for the Numbers Bars will vary, based on the spacing of the numbers bars. The font size will not be larger 
than the value set in Maximum Font Size for Automatic Font Size and it will not be smaller than the value 
set in Minimum Font Size for Automatic Font Size.

Maximum Font Size for Automatic Font Size

[Link] - [Top]
This sets the largest font size that will be used for the Numbers Bars, when the Font Size Mode is set to 
Automatic with Minimum/Maximum Limits.

Minimum Font Size for Automatic Font Size

[Link] - [Top]
This sets the smallest font size that will be used for the Numbers Bars, when the Font Size Mode is set to 
Automatic with Minimum/Maximum Limits.

Show Historical Pullback AskVolume BidVolume Difference

[Link] - [Top]
When this Input is set to Yes, then the Ask Volume and Bid Volume difference since the last reset is displayed 
above and below each Numbers Bar. The value at the top of the bar is the Ask Volume and Bid Volume difference 
since the last reset from the High and the value at the bottom of the bar is the Ask Volume and Bid Volume 
difference since the last reset from the low.

For this setting to have an effect and actually display the Ask Volume and Bid Volume difference, it is necessary to 
enable the Historical Pullback Data for the chart in Chart >> Chart settings >> Chart Data. Refer to Historical 
Pullback Data for information about this setting and the exact meaning of the two resetting methods.

Historical High Pullback Color

[Link] - [Top]
This color Input sets the color of the Historical High Pullback value.

Historical Low Pullback Color

[Link] - [Top]
This color Input sets the color of the Historical Low Pullback value.
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Historical Pullback Font Size

[Link] - [Top]
This Input sets the Font Size of the High/Low Historical Pullback text above/below Numbers Bars. When this is set 
to 0, then this means that the Font Size for the Chart Text Font set in the Graphics Settings window controls the 
size. Otherwise, when this is set to a nonzero number, this controls the size of the text.

Draw Historical Pullback Separator

[Link] - [Top]
When this Input is set to Yes, then there will be a vertical bar separator line drawn between the last Numbers Bar in 
the chart and the Pullback Column on the right side of the chart. This makes it clear which column is the Pullback 
Column.

To change the width or color of the separator line, select Analysis >> Studies to open the Chart Studies Page, 
select the Numbers Bars study in the Studies to Graph area, select the Settings button to open the Numbers Bars 
Settings page, select the Subgraphs tab, and select the Pullback Column Divider Line in the Subgraph area. 
Select the Colorbutton on this page to change the color of the pullback separator line. Change the value in the 
Width/Size control to change the width of the pullback separator line. The other options on this page do not make 
any changes.

Determine Maximum/Minimum Values for Coloring From

[Link] - [Top]
This setting determines how the maximum and minimum values are determined for the following background and 
text coloring options:

• Based on Volume Percentage
• Based on Trades Percentage
• Based on AskVol/BidVol Percentage
• Based on AskVol BidVol Diagonal Difference Percentage of Bar Range
• Based on Separate AskVol BidVol Percentage
• Based on AskVol BidVol Difference Percentage of Max Dominant Side

All of the other coloring options continue to work as they did previously and changing this Input will not change 
how they are calculated or displayed.

This Input has the following options:

• Bar Data: The maximum and minimum values that are used as the denominator in the percentage 
calculations are determined from the individual bar data.

• Daily Data: the maximum and minimum values that are used as the denominator in the percentage 
calculations are determined from the maximum and minimum values determined over the course of the 
trading day as defined by the Session Times.

For example, if the Background Coloring is set to Based on Volume Percentage and the largest volume for the 
day was 1500 and a specific bar only has a largest volume of 500, then if this Input is set to Bar Data, then that bar 
will perform the calculations for Volume Percentages using a denominator of 500 which will establish a 100% 
value within the bar. But if this Input is set to Daily Data, then that bar will only have a maximum percentage of 
33.33% (500/1500). Elsewhere, the bar that contains that volume of 1500 will have the 100% value for the day.

Column # Percent Compare Thresholds

[Link] - [Top]
This section applies to each of the 3 Column # Percent Compare Thresholds Inputs.

The Column # Percent Compare Thresholds is a text string Input with 3 comma separated values. The default 
values are .25, .50, and .75. The leftmost value is considered the first comparison threshold and the rightmost value 
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is considered the third comparison threshold.

The 3 comparison threshold values represent percentages. .01 equals 1%. So 1.0 is 100 percent.

Each of the threshold values must be separated by a comma character. 

It is required that these threshold values are in ascending order from left to right. If they are not, then they will not 
match correctly with the color settings. 

These percent compare thresholds are used to determine which of four comparison ranges a Numbers Bar value 
falls within. These comparison ranges correspond to the 4 Up Color and 4 Down Color settings for each Numbers 
Bars column. 

Refer to Color Settings and Logic for Numbers Bars for detailed explanations for each Background and Text 
Coloring Method.

Bid/Ask Volume Text Threshold

[Link] - [Top]
This Input setting only applies when the Column # Numbers Bars Text Input is set to Bid Volume x Ask 
Volume. Only Bid Volume numbers or Ask Volume numbers that exceed this number will be displayed. The 
default value is 0 which means all volume values are displayed.

Bid/Ask Minimum Volume Compare Threshold

[Link] - [Top]
This value sets the minimum value required for Bid/Ask Volume comparisons. If the Bid and Ask Volumes that 
are being compared are both less than the threshold, then the compare is not performed and the resulting 
background/text coloring is not done for those cells. This allows small values to not be colored even though they 
meet the compare thresholds (i.e. B|A -> 3|1 -> 300%, but is generally not relevant). The default value is 0 which 
means all Bid/Ask Volume values are used in comparisons.

Enable Diagonal Bid/Ask Compare with No Data at High/Low

[Link] - [Top]
When this Input is set to Yes, the Bid price at the highest price level in a Numbers Bar will be compared to 0 or 1 
when a diagonal comparison/calculation is being done. And the Ask price at the lowest level in a Numbers Bar will 
be compared to 0 or 1 when a diagonal comparison/calculation is being done. These calculations are performed by 
using a value of 1 when a ratio is involved and the denominator would otherwise be NULL, otherwise a value of 0 
is used where 0 is a valid value.

Otherwise, when this Input is set to No, then no diagonal comparison will be performed with the Bid price at the 
highest price level and the Ask price at the lowest price level. Depending on the coloring choice, this would mean 
that these values would not be colored.

Enable Bid/Ask Ratios with Zeros as Ones

[Link] - [Top]
When this Input is set to Yes, then when a ratio comparison is being performed where the denominator value 
would be zero (0), the comparison value is changed to one (1). This allows for these comparisons to then be 
colored according to the selected option. Otherwise, if this Input is set to No, then no comparison will be 
performed and no coloring will be applied.

Highlight Maximum/Minimum Value Based On

[Link] - [Top]
This Input applies to the Highlight Minimum Value In and Highlight Maximum Value In Inputs. It controls 



what the highlighting is based upon.

The choices are: 

• Automatic
• Total Volume
• Bid Volume
• Ask Volume
• Bid Volume Or Ask Volume
• Ask Volume Bid Volume Difference
• Number Of Trades
• Price

When this Input is set to Automatic, then the decision of what to base the highlighting on is performed based on 
the setting of the Column # Numbers Bars Text. The following table shows how this is set:

Column # Numbers Bars Text Highlight Maximum/Minimum Value Based 
On

None Total Volume
Ask Vol Bid Vol Difference Ask Volume Bid Volume Difference
Volume Total Volume
Trades Number of Trades
Bid Volume x Ask Volume Bid Volume or Ask Volume
Dominant Side Volume Percent Bid Volume or Ask Volume
Price Price
Ask Vol Bid Vol Difference 
Diagonal Ask Volume Bid Volume Difference

Column # Actual Volume Compare Thresholds

[Link] - [Top]
This section applies to each of the 3 Column # Actual Volume Compare Thresholds Inputs.

The Column # Actual Volume Compare Thresholds is a text string Input with 3 comma separated values. The 
default values are 100, 200, and 300. The leftmost value is considered the first comparison threshold and the 
rightmost value is considered the third comparison threshold.

The 3 comparison threshold values represent actual volume or number of trades. They are not percentages.

Each of the threshold values must be separated by a comma character. 

It is required that these threshold values are in ascending order from left to right. If they are not, then they will not 
match correctly with the color settings. 

These actual volume compare thresholds are used to determine which of four comparison ranges a Numbers Bar 
value falls within. These comparison ranges correspond to the 4 Up Color and 4 Down Color settings for each 
Numbers Bars column. 

Refer to Color Settings and Logic for Numbers Bars for detailed explanations for each Background and Text 
Coloring Method.

Candlestick Outline Width

[Link] - [Top]
This Input controls the line width of the Candlestick Body Outline or Candlestick Outline marker style.



Pullback Column Right Offset in Pixels

[Link] - [Top]
This Input controls the position of the Pullback Column in terms of offset to the right of the last displayed bar in 
pixels. A larger number moves the Pullback Column further to the right.

Volume Profile Bars Length Relative to All Visible Bars

[Link] - [Top]
This Input controls how a Numbers Bar Background Profile is displayed when using a Background Type of 
Volume Profile, Volume Profile Outline, Right-Aligned Volume Profile, Right-Aligned Volume Profile 
Outline, Ask Bid Difference Profile, Ask Bid Difference Profile Outline, Right Aligned Ask Bid Difference 
Profile, Right Aligned Ask Bid Difference Profile Outline, Volume Profile Across All Columns, or Volume 
Profile Outline Across All Columns.

This Input also applies to the Split Profiles Background Types as well. 

For these Background Types, if this Input is set to Yes then the Background Profiles are displayed relative to the 
largest volume (or difference volume) in any bar that is currently displayed on the screen. Otherwise, the Profiles 
are displayed relative to the values within a given bar.

Use Separate Colors for Text Coloring Method

[Link] - [Top]
This Input controls how the Numbers Bar Text is displayed. When this Input is set to Yes, the Numbers Bar Text 
uses the colors defined in the Range # Up Color for Text and Range # Down Color for Text Input settings.

Range 3 Up Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Method value falls into the third, 
up color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color 
Settings and Logic for Numbers Bars for more information.

Range 2 Up Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Method value falls into the second, 
up color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color 
Settings and Logic for Numbers Bars for more information.

Range 1 Up Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Methodvalue falls into the first, up 
color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color Settings 
and Logic for Numbers Bars for more information.

Range 0 Up Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Methodvalue falls into the zeroth, 
up color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color 
Settings and Logic for Numbers Bars for more information.



Range 0 Down Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Methodvalue falls into the zeroth, 
down color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color 
Settings and Logic for Numbers Bars for more information.

Range 1 Down Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Methodvalue falls into the first, 
down color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color 
Settings and Logic for Numbers Bars for more information.

Range 2 Down Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Methodvalue falls into the second, 
down color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color 
Settings and Logic for Numbers Bars for more information.

Range 3 Down Color for Text

[Link] - [Top]
This Input controls the coloring of the text when the Column # Text Coloring Methodvalue falls into the third, 
down color range and the Use Separate Colors For Text Coloring Method Input is set to Yes. Refer to Color 
Settings and Logic for Numbers Bars for more information.

Highlight Nonzero Bid&Ask Volume at High/Low

[Link] - [Top]
This Input controls what Numbers Bar column among the three available columns, that a nonzero Bid Volume and 
Ask Volume at the High or Low of a Numbers Bar column will be highlighted. No Columns means that the 
highlighting is not performed.

When Column 1 with Extension Line Until Future Intersection is selected, then extension lines from the High 
and Low where there is nonzero Bid Volume and Ask Volume, will be drawn until they intersect with a future 
price.

These extension lines are not output to any Subgraph of the Numbers Bars study and therefore will not be 
outputted to a Sheet used by the Spreadsheet Study.

The Nonzero Bid and Ask Volume at High/Low Highlight & Extension Lines Subgraph settings control the 
Colors of the highlighting. There are two color settings. The first Color setting is for the High and the second Color 
setting is for the Low. When extension lines are selected to be drawn, this Subgraph controls the Line Style and 
Width.

Use the Input Highlight Nonzero Bid&Ask at High/Low Threshold to control the minimum value that both the 
Bid and Ask must be greater than in order to be highlighted.

Highlight Nonzero Bid&Ask at High/Low in Pullback Columns

[Link] - [Top]
When the Input for Highlight Nonzero Bid&Ask Volume at High/Low is set to a value other than No Columns, 
this Input controls whether the nonzero Bid&Ask at High/Low highlighting will also be drawn on the associated 
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Pullback columns, if the pullback columns are displayed.

When this Input is set to Yes, and the pullback column for which the highlighting is selected is also displayed, then 
the highlighting will be drawn. Otherwise, when this Input is set to No, then the Bid&Ask Volume at High/Low 
will not be drawn in the pullback column.

Use the Input Highlight Nonzero Bid&Ask at High/Low Threshold to control the minimum value that both the 
Bid and Ask must be greater than in order to be highlighted.

Highlight Nonzero Bid&Ask at High/Low Threshold

[Link] - [Top]
When the Input for Highlight Nonzero Bid&Ask Volume at High/Low is set to any value other than No 
Columns, then this Input sets the minimum value that both the Bid and Ask values must be greater than in order 
for the highlighting to be performed.

This threshold is also applied to the pullback column when both the Input for Highlight Nonzero Bid&Ask 
Volume at High/Low is set to any value other than No Columns and the Input for Highlight Nonzero Bid&Ask 
at High/Low in Pullback Columns is set to Yes.

Set this Input to 0 in order to not have any threshold for the highlighting.

Use Large Volume Number Formatting

[Link] - [Top]
When this Input is set to Yes, large volume numbers will be truncated and display a suffix denoting the multiplier. 
For example, 10000 would be displayed as "10.0K".

Default Background Color

[Link] - [Top]
This input controls the coloring of the Numbers Bars background when neither the Up Color or Down Color would 
be used due to a Diagonal Comparison that leads to both the Bid and Ask sides at a given price to be non-
dominant. Therefore, this will only be used when the Column # Background Coloring Method is set to one of 
the following values: Based on Diagonal Dominant Side AskVol BidVol Percentage, Based on Diagonal 
Dominant AskVol BidVol to Volume at Price Percentage, or Based on Diagonal Dominant AskVol BidVol 
Difference - Actual.

If you do not want to display any data in the situation with a non-dominant Bid or Ask, then set this input to the 
color black (Red:0, Green:0, Blue:0).

Require 1 Tick Intraday Data Storage Time

[Link] - [Top]
When this Input is set to Yes, then the Intraday Data Storage Time Unit will be automatically changed to 1 Tick if 
it is not already set. Otherwise, the Intraday Data Storage Time Unit is unaffected.

Outline Width For Background Types

[Link] - [Top]
This Input controls the width of the lines of the box that is drawn when using a Column # Background Type that 
is an Outline type (such as Volume Profile Outline).

Ignore 0 Values for Minimum Highlight

[Link] - [Top]
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This Input controls whether the Highlight Minimum Value will highlight the first non-zero minimum value when 
the Highlight Maximum/Minimum Value Based On is set to Bid Volume, Ask Volume, or Bid or Ask 
Volume. When this Input is set to Yes then zero values are ignored and the lowest non-zero value will be 
highlighted.

Note that when the Highlight Maximum/Minimum Value Based On is set to Automatic and the Numbers Bar 
Text is set to Bid Vol x Ask Vol then internally, the highlighting is performed based on Bid or Ask Volume, 
therefore this setting will highlight the lowest non-zero Bid or Ask value. For more information, refer to Highlight 
Maximum/Minimum Value Based On.

Ignore High and Low Prices for Highlight Minimum Value In

[Link] - [Top]
This Input controls whether the values at the High Price and the Low Price of the bar are ignored for the Highlight 
Minimum Value In Input. When this Input is set to Yes, the values at the High Price and the Low Price are 
ignored, otherwise the values at the High Price and the Low Price are included in the decision of where the 
minimum highlight is placed.

This option works with all settings of the Highlight Minimum/Maximum Values Based On, including the setting 
for Price. Therefore, if the Highlight Minimum/Maximum Values Based On is set to Price and the Ignore High 
and Low Prices for Highlight Minimum Value In is set to Yes, then the values one level up from the lowest 
price will be highlighted instead of the lowest price.

Volume Display Multiplier

[Link] - [Top]
This Input modifies the number of digits that are displayed for the Volume data in the Numbers Bars. The default 
value of 1 displays the data with no modifications.

Selecting a value other than 1 will shift the digits to the right, thereby displaying fewer total digits.

For example, a Volume of 12345 with a Volume Display Multiplier of 1 will display as 12345. It will display 123 
with a Volume Display Multiplier of 0.01. Using a smaller Volume Display Multiplier can cause the volume to 
display as 0 if it shifts enough of the digits to the right.

Spacing Adjustment Value

[Link] - [Top]
This Input controls the amount of space that is present between the Numbers Bars columns. This is not a direct 
pixel value, but is an adjustment factor. The higher the number, the larger the spacing will become. This Input 
allows a range of 3 to 128. By default this is set to the minimum value of 3.

Color Settings and Logic for Numbers Bars

[Link] - [Top]
This section describes the coloring logic for the Column # Background Coloring Method and the Column # 
Text Coloring Method Input settings.

Each of the 3 Numbers Bars columns has 8 definable Color Inputs (4 Up and 4 Down) that correspond to the 
Column # Percent Compare Thresholds or the Column # Actual Volume Compare Thresholds Input values 
depending upon whether the comparison is done using a percentage or actual volume value.

There is an additional Default Background Color input that is used when a Diagonal Dominant Column # 
Background Coloring Method is selected and neither the Bid Side or the Ask Side is dominant at a given price.

By default, each Column # Percent Compare Thresholds Input specifies 3 percentages: .25, .50, .75 (25%, 50%, 



75%), and by default, each Column # Actual Volume Compare Thresholds Input specifies 3 values: 100, 200, 
300.

The Color Inputs are labeled:

• Column # Range 3 Up Color
• Column # Range 2 Up Color
• Column # Range 1 Up Color
• Column # Range 0 Up Color
• Column # Range 0 Down Color
• Column # Range 1 Down Color
• Column # Range 2 Down Color
• Column # Range 3 Down Color

Background Coloring Methods Logic

[Link] - [Top]
This section gives information on how the background is colored for each setting in the Column # Background 
Coloring Method Input.

The background location (Bid side, Ask side, or both) within a column is not only dependent on the Column # 
Background Type, but also on the setting for the Column # Background Coloring Method.

Therefore, it is possible to see changes to the Numbers Bars background location based on the combination of 
these settings. This occurs because the background area for a column is composed of two sides, the Bid side on the 
left and the Ask side on the right.

Some settings use both of these together as a single entity, and other settings deal with them separately. The result 
is that if the settings require coloring over the entire bar, then both sides are used as a single background, but if the 
coloring can be set to one side or the other (or differently for both), then the background is drawn appropriately for 
that case.

The following examples show the Numbers Bar with the Column # Numbers Bars Text set to Bid Vol x Ask Vol 
and three different settings for the Column # Background Type in the rows and three different settings for the 
Column # Background Coloring Method in the columns.

Column # Background Coloring Method
Based On 
Volume 
Percentage

Based On Ask Vol / 
Bid Vol Percentage

Based On Diagonal Dominant AskVol 
BidVol to Volume at Price Percentage

Column # 
Background 
Type

Background on 
Dominant Side
Volume Profile
Ask/Bid 
Volume Split 
Profile

Background Coloring Based on Volume Percentage

[Link] - [Top]
This section explains the Based on Volume Percentage Background Coloring Method.

This background coloring uses a Percentage Value. The percentage is based on the Volume at a given price in 
comparison to the largest Volume value at any price within the bar. So Percentage = Volume at Given Price / 
Largest Volume at a Price within Bar.

Since the Background Coloring is performed using a Percentage Value the recommended Column # Percent 



Compare Thresholds Input setting values are: .25, .50, .75.

Up Colors are used if the Close of the Bar is greater than or equal to the Open of the Bar. Down Colors are used if 
the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used for the background color:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

In the case when a Split Numbers Bars Background Type is used, which shows different values for the Bid and 
Ask sides, the Bid and Ask colors will be the same as the color determined above and the Bid and Ask sides will 
both be drawn.

Background Coloring Based on Trades Percentage

[Link] - [Top]
This section explains the Based on Trades Percentage Background Coloring Method.

This background coloring uses a Percentage Value. The percentage is based on the Trades at a given price in 
comparison to the largest Trade value at any price for the bar. So Percentage = Trades at Given Price / Largest 
Trades at a Price within Bar.

Since the Background Coloring is performed using a Percentage Value the recommended Column # Percent 
Compare Thresholds Input setting values are: .25, .50, .75.

Up Colors are used if the Close of the bar is greater than or equal to the Open of the Bar. Down Colors are used if 
the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 



setting and less than the second threshold value.
• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 

is less than the first threshold value in the Column # Percent Compare Threshold Input setting.
• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 

Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

In the case when a Split Numbers Bars Background Type is used, which shows a different background for the Bid 
and Ask sides, the Bid and Ask colors will be the same as the color determined above and the Bid and Ask sides 
will both be drawn.

Background Coloring Based on AskVol/BidVol Percentage

[Link] - [Top]
This section explains the Based On AskVol/BidVol Percentage Background Coloring Method.

This background coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at a given 
price in comparison to the largest Ask or Bid volume across all prices for the bar. For the Ask: Ask Percentage = 
Ask Volume at given Price / Largest Ask Volume at a price within bar. For the Bid: Bid Percentage = Bid 
Volume at given Price / Largest Bid Volume at a price within bar.

Since the Background Coloring is performed using a Percentage Value the recommended Column # Percent 
Compare Thresholds Input setting values are: .25, .50, .75.

Up Colors are used if the Ask Volume is dominant at the given price (the Ask Volume is greater than the Bid 
Volume at that price), and the Down Colors are used if the Bid Volume is dominant at the given price (the Bid 
Volume is greater than the Ask Volume at that price). If the Ask Volume equals the Bid Volume at the given price, 
then the Up colors are used if the Total Ask Volume for the entire bar is greater than or equal to the Total Bid 
Volume for the entire bar; and the Down colors are used if the Total Bid Volume for the entire bar is greater than 
the Total Ask Volume for the entire bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.



• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

In the case when a Split Numbers Bars Background Type is used, which shows a different background for the Bid 
and Ask sides, the Bid and Ask colors will be the same as the color determined above and the Bid and Ask sides 
will both be drawn.

Background Coloring Based on Dominant AskVol BidVol To Volume At Price Percentage

[Link] - [Top]
This section explains the Based On Dominant AskVol BidVol To Volume At Price Percentage Background 
Coloring Method.

This background coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at a given 
price in comparison to the total volume at that price. For the Ask: Ask Percentage = Ask Volume at Price / Total 
Volume at Price. For the Bid: Bid Percentage = Bid Volume at Price / Total Volume at Price.

Since the Background Coloring is performed using a Percentage Value the recommended Column # Percent 
Compare Thresholds Input setting values are: .25, .50, .75.

Up Colors are used if the Ask Volume is dominant or equivalent at the given price (the Ask Volume is greater than 
or equal to the Bid Volume at that price), and the Down Colors are used if the Bid Volume is dominant at the given 
price (the Bid Volume is greater than the Ask Volume at that price).

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

In the case when a Split Numbers Bars Background Type is used, which shows a different background for the Bid 
and Ask sides, the Bid and Ask colors will be the same as the color determined above and the Bid and Ask sides 
will both be drawn.

Background Coloring Based on Above/At or Below Last

[Link] - [Top]



This section explains the Based On Above/At or Below Last Background Coloring Method.

This background coloring uses a Comparison. The comparison is the current price versus the Last price. So 
Comparison = Current Price > Last Price for bar.

Up Colors are used if the current price is greater than the Last price for the bar. Down Colors are used if the 
current price is less than or equal to the Last price for the bar.

Only the Column # Range 3 Up Color and the Column # Range 3 Down Color are used.

Background Coloring Based on Dominant Side AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based On Dominant Side AskVol BidVol Percentage Background Coloring Method.

This background coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at the given 
price in comparison to the Bid or Ask Volume at the given price. For the Bid: Bid Percentage = Bid Volume at 
Price / Ask Volume at Price. For the Ask: Ask Percentage = Ask Volume at Price / Bid Volume at Price.

Since the Background Coloring is performed using a Percentage Value calculated from Ask Volume/Bid Volume 
or Bid Volume/Ask Volume and the purpose of this text coloring method is to emphasize the more dominant side, 
the recommended Column # Percent Compare Thresholds Input setting values are: 1.25, 1.50, 2.0.

While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use. Keep in mind with 
these recommended percentages, the less dominant side (when displayed using a Split Background Type) whether 
the Ask Volume or Bid Volume side, will always map to the Column # Up/Down Range 0 Color because it will 
always be less than 100% of the other side.

In the case where the Bid Volume and Ask Volume at the same price level are both zero, the percentage is 
calculated to be 0. In the case where only the Bid or Ask Volume which is the denominator in the calculation is 0, 
the Column # Up/Down Range 3 Color will be used.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, then the Up 
Colors are used if the Ask Volume is dominant or equivalent at the given price (the Ask Volume is greater than or 
equal to the Bid Volume at that price), and the Down Colors are used if the Bid Volume is dominant at the given 
price (the Bid Volume is greater than the Ask Volume at that price).

When the Numbers Bars Background Type is set to one of the Split options that displays the Numbers Bars 
Background on both sides, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid 
Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.



• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Background Coloring Based on Diagonal Dominant Side AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based On Diagonal Dominant Side AskVol BidVol Percentage Background Coloring 
Method.

This background coloring uses a Diagonal Percentage Value. The percentage is based on the Ask or Bid volume at 
price in comparison to the Previous Bid or Next Ask Volume at price. For the Bid: Bid Percentage = Bid Volume 
at Price / Ask Volume at Next Price. For the Ask: Ask Percentage = Ask Volume at Price / Bid Volume at 
Previous Price.

Since the Background Coloring is performed using a Percentage Value calculated from Ask Volume/Previous Bid 
Volume or Bid Volume/Next Ask Volume and the purpose of this background coloring method is to emphasize the 
more dominant side, the recommended Column # Percent Compare Thresholds Input setting values are: 1.25, 
1.50, 2.0.

While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use.

In the case where the Bid or Ask Volume which is in the denominator in the calculation is non-existent or is zero, 
then the background will not be drawn. If the Input for Enable Diagonal Bid/Ask Compare with no data at 
High/Low is set to Yes or if the Input for Enable Bid/Ask Ratios with Zeros as Ones is set to Yes then a non-
existent or zero denominator value is set to a value of 1 and the Percent Calculation determined using this value.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the following 
sequence is followed to determine the Up or Down colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the Next Price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with the following results:

• Up colors are used if the Ask Percentage is greater than or equal to the Bid Percentage.
• Down colors are used if the Bid Percentage is greater than the Ask Percentage.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point) 
and the Numbers Bars Background Type is not set to Background on Dominant Side or Background on 
Dominant Side Outline, then the background is drawn using the Default Background Color.



If neither the Ask or Bid side is dominant, and the Numbers Bars Background Type is set to either Background 
on Dominant Side or Background on Dominant Side Outline then the background is not drawn.

When the Numbers Bars Background Type is set to one of the Split options which displays the Numbers Bars 
Background on both sides, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid 
Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Background Coloring Based on Diagonal Dominant AskVol BidVol to Volume at Price Percentage

[Link] - [Top]
This section explains the Based On Diagonal Dominant AskVol BidVol to Volume at Price Percentage 
Background Coloring Method.

This background coloring uses a Diagonal Percentage Value. The percentage is based on the Bid or Ask Volume 
at the given price in comparison to the total of diagonal Bid Volume and Ask Volume. For the Bid: Bid 
Percentage = Bid Volume at the Given Price / (Bid Volume at the Given Price + Ask Volume at the Next Price). 
For the Ask: Ask Percentage = Ask Volume at Price / (Ask Volume at the Given Price + Bid Volume at the 
Previous Price).

Since the Background Coloring is performed using a Percentage Value the recommended Column # Percent 
Compare Thresholds Input setting values are: .25, .50, .75.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the following 
sequence is followed to determine the Up or Down colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 



Volume at the previous price).
If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with the following results:

• Up colors are used if the Ask Percentage is greater than or equal to the Bid Percentage.
• Down colors are used if the Bid Percentage is greater than the Ask Percentage.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point) 
and the Numbers Bars Background Type is not set to Background on Dominant Side or Background on 
Dominant Side Outline, then the background is drawn using the Default Background Color.

If neither the Ask or Bid side is dominant, and the Numbers Bars Background Type is set to either Background 
on Dominant Side or Background on Dominant Side Outline then the background is not drawn.

When the Numbers Bars Background Type is set to display both the Ask and the Bid Numbers Bar background 
separately, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Background Coloring Based on Diagonal Dominant AskVol BidVol Difference - Actual

[Link] - [Top]
This section explains the Based On Diagonal Dominant AskVol BidVol Difference - Actual Background 
Coloring Method. 

This background coloring uses a Diagonal Difference Actual Value. The diagonal difference actual values are 
based on the Ask or Bid Volume at a price minus the Diagonal Bid or Ask Volume. For the Bid: Bid Diagonal 
Difference = Absolute Value(Ask Volume at Next Price - Bid Volume at the Given Price). For the Ask: Ask 
Diagonal Difference = Absolute Value(Ask Volume at the Given Price - Bid Volume at the Previous Price).

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 



Compare Thresholds Input setting values are: 100, 200, 300.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the following 
sequence is followed to determine the Up or Down colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Diagonal Difference (as defined above) is compared to the Bid Diagonal Difference (as defined above) with 
the following results:

• Up colors are used if the Ask Diagonal Difference is greater than or equal to the Bid Diagonal Difference.
• Down colors are used if the Bid Diagonal Difference is greater than the Ask Diagonal Difference.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point) 
and the Numbers Bars Background Type is not set to Background on Dominant Side or Background on 
Dominant Side Outline, then the background is drawn using the Default Background Color.

If neither the Ask or Bid side is dominant, and the Numbers Bars Background Type is set to either Background 
on Dominant Side or Background on Dominant Side Outline then the background is not drawn.

When the Numbers Bars Background Type is set to display both the Ask and the Bid Numbers Bar background 
separately, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Threshold Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is greater than or equal to the second threshold value in the Column # Actual Volume 
Compare Threshold Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Threshold Input setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is less than the first threshold value in the Column # Actual Volume Compare Threshold 
Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Threshold Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is greater than or equal to the second threshold value in the Column # Actual Volume 
Compare Threshold Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Threshold Input setting and less than the second threshold value.



• Column # Range 0 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is less than the first threshold value in the Column # Actual Volume Compare Threshold 
Input setting.

Background Coloring Based on AskVol BidVol Diagonal Difference Percentage of Bar Range

[Link] - [Top]
This section explains the Based On AskVol BidVol Diagonal Difference Percentage of Bar Range Background 
Coloring Method. In order to view the data that drives the coloring of this Number Bar, use the Ask Bid Vol 
Difference Diagonal Numbers Bar Text Type.

This background coloring uses a Diagonal Difference Percentage. This percentage is based on the volume 
difference between the Ask Volume and the diagonal Bid Volume divided by the range of diagonal volumes within 
the entire bar. For the Bid: Bid Percentage = (Ask Volume at Next Price - Bid Volume at the Given Price - 
Minimum Diagonal Volume Difference) / (Maximum Diagonal Volume Difference - Minimum Diagonal 
Volume Difference). For the Ask: Ask Percentage = (Ask Volume at the Given Price - Bid Volume at Previous 
Price - Minimum Diagonal Volume Difference) / (Maximum Diagonal Volume Difference - Minimum 
Diagonal Volume Difference).

The Maximum Diagonal Volume Difference is found by reviewing all of the price points and finding the most 
positive value of the Ask Volume at a given price minus the Bid Volume at the previous price. The Minimum 
Diagonal Volume Difference is found by reviewing all of the price points and finding the most negative value of 
the Ask Volume at the given price minus the Bid Volume at the previous price.

Since the Background Coloring is performed using a Percentage Value the recommended Column # Percent 
Compare Thresholds Input setting values are: .25, .50, .75.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the following 
sequence is followed to determine the Up or Down colors:

The Ask and Bid sides are evaluated if the Diagonal Difference Percentage of Bar is exclusively calculated on only 
one side. If it is only calculated on one side, then the following are the results:

• If the Ask is exclusively calculated at the given price point (this only occurs if the Bid/Ask Minimum 
Volume Compare Threshold Input Setting is set to a value that is above the Bid Volume, but still below the 
Ask Volume at the given price), then:
◦ Up colors are used if the difference between the Ask Volume at the given price and the Bid Volume 

at the previous price is Positive.
◦ Down colors are used if the difference between the Ask Volume at the given price and the Bid 

Volume at the previous price is Negative.
• If the Bid is exclusively calculated at the given price point (this only occurs if the Bid/Ask Minimum 

Volume Compare Threshold Input Setting is set to a value that is above the Ask Volume, but still below the 
Bid Volume at the given price), then:
◦ Up colors are used if the difference between the Ask Volume at the next price and the Bid Volume 

at the given price is Positive.
◦ Down colors are used if the difference between the Ask Volume at the next price and the Bid 

Volume at the given price is Negative.
If neither the Ask or Bid sides are exclusively calculated (as determined above), and instead they are both 
calculated, then the Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with 
the following results:

• If the Ask Percentage is greater than or equal to the Bid Percentage, then the following occurs:
◦ Up colors are used if the difference between the Ask Volume at the given price and the Bid Volume 

at the previous price is positive.
◦ Down colors are used if the difference between the Ask Volume at the given price and the Bid 

Volume at the previous price is negative.
• If the Bid Percentage is greater than the Ask Percentage, then the following occurs:

◦ Up colors are used if the difference between the Ask Volume at the next price and the Bid Volume 



at the given price is positive.
◦ Down colors are used if the difference between the Ask Volume at the next price and the Bid 

Volume at the given price is negative
If both the Ask and Bid sides are not calculated (this occurs when the data happens to result in only one value for 
all of the diagonal differences, or if there are two or fewer price points represented in a bar) and the Numbers Bars 
Background Type is not set to Background on Dominant Side or Background on Dominant Side Outline, then 
the background is drawn using the Default Background Color.

If both the Ask and Bid sides are not calculated, and the Numbers Bars Background Type is set to Background 
on Dominant Side or Background on Dominant Side Outline then the background is not drawn.

When the Numbers Bars Background Type is set to display both the Ask and the Bid Numbers Bar background 
separately, the following occurs to determine the use of Up or Down colors:

• On the Bid Side:
◦ Up colors are used if the difference between the Ask Volume at the next price and the Bid Volume 

at the given price is positive.
◦ Down colors are used if the difference between the Ask Volume at the next price and the Bid 

Volume at the given price is negative
◦ The background is not drawn at the highest price of the bar where the Ask Volume at the next price 

is non-existent (NULL) unless the Enable Diagonal Bid/Ask Compare with No Data at High/Low 
Input is set to Yes.

• On the Ask Side:
◦ Up colors are used if the difference between the Ask Volume at the given price and the Bid Volume 

at the previous price is positive.
◦ Down colors are used if the difference between the Ask Volume at the given price and the Bid 

Volume at the previous price is negative.
◦ The background is not drawn at the lowest price of the bar where the Bid Volume at the previous 

price is non-existent (NULL), unless the Enable Diagonal Bid/Ask Compare with No Data at High/
Low Input is set to Yes.

When a bar has data at only two or fewer price points, the difference between the Maximum Diagonal Volume 
Difference and the Minimum Diagonal Volume Difference is 0. Therefore, if the Background Type is set to a 
Split profile, then the background is drawn with a calculated Percentage of 0 for both the Ask and Bid sides, 
otherwise, no backgrounds are drawn.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.



• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Background Coloring Based on Volume - Actual

[Link] - [Top]
This section explains the Based On Volume - Actual Background Coloring Method.

This background coloring uses an Actual Value. The actual value is the Total Volume at the given price point. 

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Close of the Bar is greater than or equal to the Open of the Bar. Down Colors are used if 
the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Background Coloring Based on Trades - Actual

[Link] - [Top]
This section explains the Based On Trades - Actual Background Coloring Method.

This background coloring uses an Actual Value. The actual values are the trades at the given price point.

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Trade Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Close of the Bar is greater than or equal to the Open of the Bar. Down Colors are used if 



the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Background Coloring Based on Dominant AskVol BidVol - Actual

[Link] - [Top]
This section explains the Based On Dominant AskVol BidVol - Actual Background Coloring Method.

This background coloring uses an Actual Value. The actual value is the Dominant Ask Volume or Bid Volume at 
the given price point.

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Ask volume is dominant (Ask volume is greater than the Bid volume at the given price). 
Down Colors are used if the Bid volume is dominant (Bid volume is greater than the Ask volume at the given 
price).

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 



less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.
• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 

Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Background Coloring Based on AskVol BidVol Difference - Actual

[Link] - [Top]
This section explains the Based On AskVol BidVol Difference - Actual Background Coloring Method. 

This background coloring uses a Difference Actual Value. The difference actual value is the absolute value of the 
difference of the Ask volume at the given price to the Bid volume at the given price. The Value is: Value = 
Absolute Value(Ask Volume - Bid Volume).

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Ask is dominant at the given price (Ask Volume is greater than or equal to the Bid 
Volume at the given price). Down Colors are used if the Bid is dominant at the given price (Bid Volume is greater 
than the Ask Volume at the given price).

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.



Background Coloring Based on Separate Ask Volume Bid Volume - Actual

[Link] - [Top]
This section explains the Based On Separate Ask Volume Bid Volume - Actual Background Coloring Method.

This background coloring uses an Actual Value. The actual value is the Ask Volume or Bid Volume at the given 
price point.

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the Up Colors 
are used if the Ask volume is dominant (Ask volume is greater than the Bid volume at the given price). Down 
Colors are used if the Bid volume is dominant (Bid volume is greater than the Ask volume at the given price).

When the Numbers Bars Background Type is set to one of the Split options that displays the Numbers Bars 
Background on both sides, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid 
Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Background Coloring Based on Separate Diagonal AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based On Separate Diagonal AskVol BidVol Percentage Background Coloring 
Method.

This background coloring uses a Diagonal Percentage Value. The percentage is based on the Ask or Bid volume at 
price in comparison to the Previous Bid or Next Ask Volume at price. For the Bid: Bid Percentage = Bid Volume 
at Price / Ask Volume at Next Price. For the Ask: Ask Percentage = Ask Volume at Price / Bid Volume at 



Previous Price.

Since the Background Coloring is performed using a Percentage Value calculated from Ask Volume/Previous Bid 
Volume or Bid Volume/Next Ask Volume and the purpose of this background coloring method is to emphasize the 
more dominant side, the recommended Column # Percent Compare Thresholds Input setting values are: 1.25, 
1.50, 2.0.

While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use.

In the case where the Bid or Ask Volume in a calculation is 0, or not available (as in at the top of the bar where the 
Next Ask volume does not exist), the information is considered non-dominant for that side.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the following 
sequence is followed to determine the Up or Down colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the Next Price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with the following results:

• Up colors are used if the Ask Percentage is greater than or equal to the Bid Percentage.
• Down colors are used if the Bid Percentage is greater than the Ask Percentage.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point) 
and the Numbers Bars Background Type is not set to Background on Dominant Side or Background on 
Dominant Side Outline, then the background is drawn using the Default Background Color.

If neither the Ask or Bid side is dominant, and the Numbers Bars Background Type is set to Background on 
Dominant Side or Background on Dominant Side Outline then the background is drawn separately for both the 
Bid side (down colors) and the Ask side (up colors).

When the Numbers Bars Background Type is set to one of the Split options that displays the Numbers Bars 
Background on both sides, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid 
Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.



• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Background Coloring Based on Separate AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based On Separate AskVol BidVol Percentage Background Coloring Method.

This background coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at a given 
price in comparison to the largest Ask or Bid volume across all prices for the bar. For the Ask: Ask Percentage = 
Ask Volume at given Price / Largest Ask Volume at any price within bar. For the Bid: Bid Percentage = Bid 
Volume at Given Price / Largest Bid Volume at any Price within Bar.

Since the Text Coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the following 
sequence is followed to determine the Up or Down colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the Next Price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Volume at that price level is compared to the Bid Volume at that price level with the following results:

• Up colors are used if the Ask Volume is greater than or equal to the Bid Volume.
• Down colors are used if the Bid Volume is greater than the Ask Volume.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point) 
and the Numbers Bars Background Type is not set to Background on Dominant Side or Background on 
Dominant Side Outline, then the background is drawn using the Default Background Color.

If neither the Ask or Bid side is dominant, and the Numbers Bars Background Type is set to Background on 
Dominant Side or Background on Dominant Side Outline then the background is drawn separately for both the 
Bid side (down colors) and the Ask side (up colors).



When the Numbers Bars Background Type is set to one of the Split options that displays the Numbers Bars 
Background on both sides, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid 
Side.

When both the Ask and Bid Side Text Values are displayed, then the Up colors are used for the Ask side, and the 
Down colors are used for the Bid side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Background Coloring Based on Dominant Total Volume - Actual

[Link] - [Top]
This section explains the Based On Dominant Total Volume - Actual Background Coloring Method.

This background coloring uses an Actual Value. The actual value is the Total Volume at the given price point.

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Ask Volume is dominant (Ask volume is greater than or equal to the Bid volume) at the 
given price. Down Colors are used if the Bid volume is dominant (Bid volume is greater than the Ask volume) at 
the given price.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 



setting and less than the second threshold value.
• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 

less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.
• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 

Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Background Coloring Based on AskVol BidVol Difference Percentage of Max Dominant Side

[Link] - [Top]
This section explains the Based on AskVol BidVol Difference Percentage of Max Dominant Side Background 
Coloring Method.

This background coloring uses a Percentage Value. The percentage is based on the Ask Volume minus the Bid 
volume (Delta) at a price level in comparison to the largest Delta within the entire bar for the dominant side at the 
given price level. Since we are always using the Ask Volume minus the Bid Volume, the largest positive value is 
Ask dominant, and the largest negative value is Bid dominant. If the Bid is dominant, then the Bid Percentage is 
calculated as: Bid Percentage = Ask Volume (at price) - Bid Volume (at price) / Largest Negative Value (all 
prices in bar). If the Ask is dominant, then the Ask Percentage is calculated as: Ask Percentage = Ask Volume (at 
price) - Bid Volume (at price) / Largest Positive Value (all prices in bar).

Since the Background Coloring is performed using a Percentage Value calculated from Ask Volume - Bid 
Volume / Largest Positive/Negative Delta the recommended Column # Percent Compare Thresholds Input 
setting values are: .25, .50, .75.

While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use.

Up Colors are used if the Ask Volume is dominant (Ask volume is greater than or equal to the Bid volume) at the 
given price. Down Colors are used if the Bid volume is dominant (Bid volume is greater than the Ask volume) at 
the given price.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 



Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Background Coloring Based On Diagonal Dominant AskVol BidVol - Actual

[Link] - [Top]
This section explains the Based on Diagonal Dominant AskVol BidVol - Actual Background Coloring Method.

This background coloring uses an Actual Value. The actual value is the Ask Volume or Bid Volume at the given 
price point.

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

When the Numbers Bars Background Type is set to display only a single Numbers Bar background, the following 
sequence is followed to determine the Up or Down colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), Then the 
Bid Volume at that price is compared with the Ask Volume at that price with the following results:

• Up colors are used if the Ask Volume is greater than or equal to the Bid Volume.
• Down colors are used if the Bid Volume is greater than the Ask Volume.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point) 
then the background is drawn using the Default Background Color.

When the Numbers Bars Background Type is set to display both the Ask and the Bid Numbers Bar background 
separately, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid Side. When 
using a Background Type of Background on Dominant Side or Background on Dominant Side Outline and 
neither side is dominant at a given price point, then no background is drawn.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 



Input setting and less than the third threshold value.
• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 

greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Text Coloring Methods Logic
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Text Coloring Based on Volume Percentage

[Link] - [Top]
This section explains the Based on Volume Percentage Text Coloring Method.

The percentage is based on the Volume at a given price in comparison to the largest Volume value at any price 
within the bar. So Percentage = Volume at Given Price / Largest Volume at a Price within Bar.

Since the text coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.

Up Colors are used if the Close of the bar is greater than or equal to the Open of the Bar. Down Colors are used if 
the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 



Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

In the case where a price level displays both the Bid Volume and Ask Volume separately, the same color as 
determined above is used for these text values as well.

Text Coloring Based on Trades Percentage

[Link] - [Top]
This section explains the Based on Trades Percentage Text Coloring Method.

This text coloring uses a Percentage Value. The percentage is based on the Trades at a given price in comparison 
to the largest Trade value at any price for the bar. So Percentage = Trades at Given Price / Largest Trades at a 
Price within Bar.

Since the Text Coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.

Up Colors are used if the Close of the bar is greater than or equal to the Open of the Bar. Down Colors are used if 
the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

In the case where a price level displays both the Bid Volume and Ask Volume separately, the same color as 
determined above is used for these text values as well.

Text Coloring Based on AskVol/BidVol Percentage

[Link] - [Top]
This section explains the Based On AskVol/BidVol Percentage Text Coloring Method.

This text coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at a given price in 
comparison to the largest Ask or Bid volume across all prices for the bar. For the Ask: Ask Percentage = Ask 
Volume at given Price / Largest Ask Volume at any price within bar. For the Bid: Bid Percentage = Bid Volume 



at Given Price / Largest Bid Volume at any Price within Bar.

Since the Text Coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.

When a single Text Value is being displayed, Up colors are used if the Ask Volume is dominant at the given price 
(the Ask Volume is greater than the Bid Volume at the given price), and Down colors are used if the Bid Volume 
is dominant at the given price (the Bid Volume is greater than the Ask Volume at the given price). If the Ask 
Volume equals the Bid Volume at the given price, then Up colors are used if the Total Ask Volume for the entire 
bar is greater than or equal to the Total Bid Volume for the entire bar; and Down colors are used if the Total Bid 
Volume for the entire bar is greater than the Total Ask Volume for the entire bar.

When both the Ask and Bid Side Text Values are displayed, then the Up colors are used for the Ask side when the 
Ask is dominant (the Ask Volume is greater than the Bid Volume at the given price), and the Down colors are used 
for the Bid side when the Bid is dominant (the Bid Volume is greater than the Ask Volume at the given price). If 
the Ask Volume equals the Bid Volume at the given price, then the Up colors are used if the Total Ask Volume for 
the entire bar is greater than or equal to the Total Bid Volume for the entire bar; and the Down colors are used if 
the Total Bid Volume for the entire bar is greater than the Total AskVolume for the entire bar. The opposing side 
(Ask or Bid) that is not dominant at the given price will use the Default Text Color.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Dominant AskVol BidVol To Volume At Price Percentage

[Link] - [Top]
This section explains the Based On Dominant AskVol BidVol To Volume At Price Percentage Text Coloring 
Method.

This text coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at a given price in 
comparison to the total volume at that price. For the Ask: Ask Percentage = Ask Volume at Price / Total Volume 
at Price. For the Bid: Bid Percentage = Bid Volume at Price / Total Volume at Price.

Since the Text Coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.



When a single Text Value is being displayed, then the Up colors are used if the Ask Volume is dominant or 
equivalent at the given price (the Ask Volume is greater than or equal to the Bid Volume at that price), and the 
Down colors are used if the Bid Volume is dominant at the given price (the Bid Volume is greater than the Ask 
Volume at that price).

When both the Ask and Bid Text Values are displayed, then the Up colors are used for the Ask side when the Ask 
is dominant (the Ask Volume is greater than or equal to the Bid Volume at the given price), and the Down colors 
are used for the Bid side when the Bid is dominant (the Bid Volume is greater than the Ask Volume at the given 
price). The opposing side (Ask or Bid) that is not dominant at the given price will use the Default Text Color.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Above/At or Below Last

[Link] - [Top]
This section explains the Based On Above/At or Below Last Text Coloring Method.

This Text coloring uses a Comparison. The comparison is the current price versus the Last price. So Comparison 
= Current Price > Last Price within bar.

Up Colors are used if the current price is greater than the Last price for the bar. Down Colors are used if the 
current price is less than or equal to the Last price for the bar.

Only the Column # Range 3 Up Color and the Column # Range 3 Down Color are used.

Text Coloring Based on Dominant Side AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based On Dominant Side AskVol BidVol Percentage Text Coloring Method. 

This text coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at the given price in 
comparison to the Bid or Ask Volume at the given price. For the Bid: Bid Percentage = Bid Volume at Price / 
Ask Volume at Price. For the Ask: Ask Percentage = Ask Volume at Price / Bid Volume at Price.

Since the Text Coloring is performed using a Percentage Value calculated from Ask Volume/Bid Volume or Bid 



Volume/Ask Volume and the purpose of this text coloring method is to emphasize the more dominant side, the 
recommended Column # Percent Compare Thresholds Input setting values are: 1.25, 1.50, 2.0.

While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use.

In the case where the Bid Volume and Ask Volume at the same price level are both zero, the percentage is 
calculated to be 0. In the case where the Bid/Ask Volume which is the denominator in the calculation is 0, the 
Column # Up/Down Range 3 Color will always be used.

When a single Text Value is being displayed, then the Up colors are used if the Ask Volume is dominant or 
equivalent at the given price (the Ask Volume is greater than or equal to the Bid Volume at that price), and the 
Down colors are used if the Bid Volume is dominant at the given price (the Bid Volume is greater than the Ask 
Volume at that price).

When both the Ask and Bid Side Text Values are displayed, then the Up colors are used for the Ask side when the 
Ask Volume is dominant or equivalent at the given price (the Ask Volume is greater than or equal to the Bid 
Volume at that price), and the Down colors are used for the Bid side when the Bid Volume is dominant at the 
given price (the Bid Volume is greater than the Ask Volume at that price).

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting. 

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value. 

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value. 

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Diagonal Dominant Side AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based On Diagonal Dominant Side AskVol BidVol Percentage Text Coloring Method.

This Text Coloring uses a Diagonal Percentage Value. The percentage is based on the Ask or Bid volume at price 
in comparison to the Previous Bid or Next Ask Volume at price. For the Bid: Bid Percentage = Bid Volume at the 
given price / Ask Volume at the next price. For the Ask: Ask Percentage = Ask Volume at the given price / Bid 
Volume at the previous price.

Since the Text Coloring is performed using a Percentage Value calculated from Ask Volume/Previous Bid Volume 
or Bid Volume/Next Ask Volume and the purpose of this text coloring method is to emphasize the more dominant 
side, the recommended Column # Percent Compare Thresholds Input setting values are: 1.25, 1.50, 2.0.



While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use.

In the case where only the Bid or Ask Volume which is the denominator in the calculation is 0, the Column # Up/
Down Range 3 Color will be used.

When a single Text Value is being displayed, the following sequence is followed to determine the Up or Down 
colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the Previous Price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with the following results:

• Up colors are used if the Ask Percentage is greater than or equal to the Bid Percentage.
• Down colors are used if the Bid Percentage is greater than the Ask Percentage.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at the given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point), 
then the default text color is used.

When both the Ask and Bid Side Text Values are displayed, then the Up Colors are used for the Ask side when the 
Ask side is dominant; and the Down colors are used for the Bid Side when the Bid side is dominant. This means 
that it is possible to have both the Bid and the Ask text colored at a single price point. When a side is not dominant 
at a given price point, the default text color is used.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.



• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Diagonal Dominant AskVol BidVol to Volume at Price Percentage

[Link] - [Top]
This section explains the Based On Diagonal Dominant AskVol BidVol to Volume at Price Percentage Text 
Coloring Method.

This Text Coloring uses a Diagonal Percentage Value. The percentage is based on the Bid or Ask Volume at the 
given price in comparison to the total of diagonal Bid Volume and Ask Volume. For the Bid: Bid Percentage = 
Bid Volume at the Given Price / (Bid Volume at the Given Price + Ask Volume at the Next Price). For the Ask: 
Ask Percentage = Ask Volume at Price / (Ask Volume at the Given Price + Bid Volume at the Previous Price).

Since the Text Coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.

When a single Text Value is being displayed, the following sequence is followed to determine the Up or Down 
colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the Previous Price and the Bid Volume at the given Price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with the following results:

• Up colors are used if the Ask Percentage is greater than or equal to the Bid Percentage.
• Down colors are used if the Bid Percentage is greater than the Ask Percentage.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at the given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point), 
then the default text color is used.

When both the Ask and Bid Text Values are displayed, then the Up Colors are used for the Ask side when the Ask 
side is dominant; and the Down colors are used for the Bid Side when the Bid side is dominant. This means that it 
is possible to have both the Bid and the Ask text colored at a single price point. When a side is not dominant at a 
given price point, the default text color is used.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 



is less than the first threshold value in the Column # Percent Compare Threshold Input setting.
• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 

Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Diagonal Dominant AskVol BidVol Difference - Actual

[Link] - [Top]
This section explains the Based On Diagonal Dominant AskVol BidVol Difference - Actual Text Coloring 
Method.

This text coloring uses a Diagonal Difference Actual Value. The diagonal difference actual values are based on the 
Ask or Bid Volume at a given price minus the Diagonal Bid or Ask Volume. For the Bid: Bid Diagonal 
Difference = Absolute Value(Ask Volume at Next Price - Bid Volume at the Given Price). For the Ask: Ask 
Diagonal Difference = Absolute Value(Ask Volume at the Given Price - Bid Volume at the Previous Price).

Since the Text Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

When a single Text Value is being displayed, the following sequence is followed to determine the Up or Down 
colors: 

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 
Ask Diagonal Difference (as defined above) is compared to the Bid Diagonal Difference (as defined above) with 
the following results:

• Up colors are used if the Ask Diagonal Difference is greater than or equal to the Bid Diagonal Difference.
• Down colors are used if the Bid Diagonal Difference is greater than the Ask Diagonal Difference.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point), 
then the default text color is used.

When both the Ask and Bid Side Text Values are displayed, then the Up Colors are used for the Ask side when the 
Ask side is dominant; and the Down colors are used for the Bid Side when the Bid side is dominant. When a side is 
not dominant at a given price point, the default text color is used.

The following are the rules for determining which specific Color Input is used:



• Column # Range 3 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Threshold Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is greater than or equal to the second threshold value in the Column # Actual Volume 
Compare Threshold Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Threshold Input setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Difference 
Actual Value is less than the first threshold value in the Column # Actual Volume Compare Threshold 
Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Threshold Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is greater than or equal to the second threshold value in the Column # Actual Volume 
Compare Threshold Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Threshold Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Difference 
Actual Value is less than the first threshold value in the Column # Actual Volume Compare Threshold 
Input setting.

Text Coloring Based on AskVol BidVol Diagonal Difference Percentage of Bar Range

[Link] - [Top]
This section explains the Based On AskVol BidVol Diagonal Difference Percentage of Bar Range Text 
Coloring Method. In order to view the data that drives the coloring of the text for this Numbers Bar, use the Ask 
Bid Vol Difference Diagonal Numbers Bar Text Type.

This Text Coloring uses a Diagonal Difference Percentage. This percentage is based on the volume difference 
between the Ask Volume and the diagonal Bid Volume divided by the range of diagonal volumes within the entire 
bar. For the Bid: Bid Percentage = (Ask Volume at Next Price - Bid Volume at the Given Price - Minimum 
Diagonal Volume Difference) / (Maximum Diagonal Volume Difference - Minimum Diagonal Volume 
Difference). For the Ask: Ask Percentage = (Ask Volume at the Given Price - Bid Volume at Previous Price - 
Minimum Diagonal Volume Difference) / (Maximum Diagonal Volume Difference - Minimum Diagonal 
Volume Difference).

The Maximum Diagonal Volume Difference is found by reviewing all of the price points and finding the most 
positive value of the Ask Volume at a given price minus the Bid Volume at the previous price. The Minimum 
Diagonal Volume Difference is found by reviewing all of the price points and finding the most negative value of 
the Ask Volume at the given price minus the Bid Volume at the previous price.

Since the Text Coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.

When a single text value is displayed, the following sequence is followed to determine the use of the Up or Down 
colors: 

The Ask and Bid sides are evaluated if the Diagonal Difference Percentage is exclusively calculated on only one 
side. If it is only calculated on one side, then the following are the results:

• If the Ask is exclusively calculated at the given price point (this only occurs if the Bid/Ask Minimum 
Volume Compare Threshold Input Setting is set to a value that is above the Bid Volume, but still below the 
Ask Volume at the given price), then:
◦ Up colors are used if the difference between the Ask Volume at the given price and the Bid Volume 



at the previous price is Positive.
◦ Down colors are used if the difference between the Ask Volume at the given price and the Bid 

Volume at the previous price is Negative.
• If the Bid is exclusively calculated at the given price point (this only occurs if the Bid/Ask Minimum 

Volume Compare Threshold Input Setting is set to a value that is above the Ask Volume, but still below the 
Bid Volume at the given price), then:
◦ Up colors are used if the difference between the Ask Volume at the next price and the Bid Volume 

at the given price is Positive.
◦ Down colors are used if the difference between the Ask Volume at the next price and the Bid 

Volume at the given price is Negative.
If neither the Ask or Bid sides are exclusively calculated (as determined above), and instead they are both 
calculated, then the Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with 
the following results:

• If the Ask Percentage is greater than or equal to the Bid Percentage, then the following occurs:
◦ Up colors are used if the difference between the Ask Volume at the given price and the Bid Volume 

at the previous price is positive.
◦ Down colors are used if the difference between the Ask Volume at the given price and the Bid 

Volume at the previous price is negative.
• If the Bid Percentage is greater than the Ask Percentage, then the following occurs:

◦ Up colors are used if the difference between the Ask Volume at the next price and the Bid Volume 
at the given price is positive.

◦ Down colors are used if the difference between the Ask Volume at the next price and the Bid 
Volume at the given price is negative

If both the Ask and Bid sides are not calculated (this occurs when the data happens to result in only one value for 
all of the diagonal differences, or if there are two or fewer price points represented in a bar), then the default text 
color is used.

When both the Ask and Bid Side Text Values are displayed, then the following occurs to determine the use of the 
Up or Down colors:

• On the Bid Side:
◦ Up colors are used if the difference between the Ask Volume at the next price and the Bid Volume 

at the given price is positive.
◦ Down colors are used if the difference between the Ask Volume at the next price and the Bid 

Volume at the given price is negative
◦ The Default Text Color is used at the highest price of the bar where the Ask Volume at the next 

price is non-existent (NULL), unless the Enable Diagonal Bid/Ask Compare with No Data at High/
Low Input is set to Yes.

• On the Ask Side:
◦ Up colors are used if the difference between the Ask Volume at the given price and the Bid Volume 

at the previous price is positive.
◦ Down colors are used if the difference between the Ask Volume at the given price and the Bid 

Volume at the previous price is negative.
◦ The Default Text Color is used at the lowest price of the bar where the Bid Volume at the previous 

price is non-existent (NULL), unless the Enable Diagonal Bid/Ask Compare with No Data at High/
Low Input is set to Yes.

When a bar has data at only two or fewer price points, the Maximum Diagonal Difference or Minimum Diagonal 
Difference is not able to be calculated. When this occurs, the default text color is used for the entire bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 



setting and less than the third threshold value.
• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 

is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Volume - Actual

[Link] - [Top]
This section explains the Based On Volume - Actual Text Coloring Method. 

This Text Coloring uses an Actual Value. The actual values are the volume at the given price point. 

Since the Text Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Close of the Bar is greater than or equal to the Open of the Bar. Down Colors are used if 
the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 



setting.
Text Coloring Based on Trades - Actual

[Link] - [Top]
This section explains the Based On Trades - Actual Text Coloring Method. 

This Text Coloring uses an Actual Value. The actual values are the trades at the given price point.

Since the Text Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Trade Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Close of the Bar is greater than or equal to the Open of the Bar. Down Colors are used if 
the Close of the Bar is less than the Open of the Bar.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Text Coloring Based on Dominant AskVol BidVol - Actual

[Link] - [Top]
This section explains the Based On Dominant AskVol BidVol - Actual Text Coloring Method.

This Text Coloring uses an Actual Value. The actual value is the Dominant Ask Volume or Bid Volume at the 
given price point.

Since the Text Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

When a single Text Value is being displayed, then the Up colors are used if the Ask Volume is dominant at the 
given price (the Ask Volume is greater than the Bid Volume at the given price), and the Down colors are used if 



the Bid Volume is dominant at the given price (the Bid Volume is greater than the Ask Volume at the given price). 
If the Ask Volume equals the Bid Volume at the given price, then the Up colors are used if the Total Ask Volume 
for the entire bar is greater than or equal to the Total Bid Volume for the entire bar; and the Down colors are used 
if the Total Bid Volume for the entire bar is greater than the Total Ask Volume for the entire bar.

When both the Ask and Bid Side Text Values are displayed, then the Up colors are used for the Ask side when the 
Ask is dominant (the Ask Volume is greater than the Bid Volume at the given price), and the Down colors are used 
for the Bid side when the Bid is dominant (the Bid Volume is greater than the Ask Volume at the given price). If 
the Ask Volume equals the Bid Volume at the given price, then the Up colors are used if the Total Ask Volume for 
the entire bar is greater than or equal to the Total Bid Volume for the entire bar; and the Down colors are used if 
the Total Bid Volume for the entire bar is greater than the Total Ask Volume for the entire bar. The opposing side 
(Ask or Bid) that is not dominant at the given price will use the Default Text Color.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Text Coloring Based on AskVol BidVol Difference - Actual

[Link] - [Top]
This section explains the Based On AskVol BidVol Difference - Actual Text Coloring Method. 

This Text Coloring uses a Difference Actual Value. The difference actual value is the absolute value of the 
difference of the Ask volume at the given price to the Bid volume at the given price. The Value is: Value = 
Absolute Value(Ask Volume - Bid Volume).

Since the Text Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Trade Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

When a single Text Value is being displayed, then the Up colors are used if the Ask Volume is dominant or 
equivalent at the given price (the Ask Volume is greater than or equal to the Bid Volume at the given price), and 
the Down colors are used if the Bid Volume is dominant at the given price (the Bid Volume is greater than the Ask 



Volume at the given price).

When both the Ask and Bid Side Text Values are displayed, then the Up colors are used for the Ask side when the 
Ask is dominant (the Ask Volume is greater than or equal to the Bid Volume at the given price), and the Down 
colors are used for the Bid side when the Bid is dominant (the Bid Volume is greater than the Ask Volume at the 
given price). The opposing side (Ask or Bid) that is not dominant at the given price will use the Default Text 
Color.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Text Coloring Based on Separate Ask Volume Bid Volume - Actual

[Link] - [Top]
This section explains the Based On Separate Ask Volume Bid Volume - Actual Text Coloring Method.

This text coloring uses an Actual Value. The actual value is the Ask Volume or Bid Volume at the given price 
point.

Since the Text Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

When the Numbers Bars Text Types is set to display only a single Numbers Bar Value, the Up Colors are used if 
the Ask volume is dominant (Ask volume is greater than the Bid volume at the given price). Down Colors are used 
if the Bid volume is dominant (Bid volume is greater than the Ask volume at the given price).

When the Numbers Bars Text Types is set to one of the Split options that displays the Numbers Bars Values on 
both sides, then the Up Colors are used for the Ask side, and the Down colors are used for the Bid Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 



Input setting.
• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 

greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Text Coloring Based on Separate Diagonal AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based on Separate Diagonal AskVol BidVol Percentage Text Coloring Method. 

This Text Coloring uses a Diagonal Percentage Value. The percentage is based on the Ask or Bid volume at price 
in comparison to the Previous Bid or Next Ask Volume at price. For the Bid: Bid Percentage = Bid Volume at the 
given price / Ask Volume at the next price. For the Ask: Ask Percentage = Ask Volume at the given price / Bid 
Volume at the previous price.

Since the Text Coloring is performed using a Percentage Value calculated from Ask Volume/Previous Bid Volume 
or Bid Volume/Next Ask Volume, the recommended Column # Percent Compare Thresholds Input setting 
values are: 1.25, 1.50, 2.0.

While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use.

In the case where only the Bid or Ask Volume which is the denominator in the calculation is 0, the Column # Up/
Down Range 3 Color will be used.

When a single Text Value is being displayed, the following sequence is followed to determine the Up or Down 
colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the Previous Price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), then the 



Ask Percentage (as defined above) is compared to the Bid Percentage (as defined above) with the following results:

• Up colors are used if the Ask Percentage is greater than or equal to the Bid Percentage.
• Down colors are used if the Bid Percentage is greater than the Ask Percentage.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at the given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point), 
then the default text color is used.

When both the Ask and Bid Side Text Values are displayed, then the Up Colors are used for the Ask side and the 
Down colors are used for the Bid Side. Except at the top of the bar for the Bid side and at the bottom of the bar for 
the Ask side where the Default Text Color is used since the comparison would be against a non-existent value - 
this can be overridden using the Enable Diagonal Bid/Ask Compare with No Data at High/Low Input.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Separate AskVol BidVol Percentage

[Link] - [Top]
This section explains the Based On Separate AskVol BidVol Percentage Text Coloring Method.

This text coloring uses a Percentage Value. The percentage is based on the Ask or Bid volume at a given price in 
comparison to the largest Ask or Bid volume across all prices for the bar. For the Ask: Ask Percentage = Ask 
Volume at given Price / Largest Ask Volume at any price within bar. For the Bid: Bid Percentage = Bid Volume 
at Given Price / Largest Bid Volume at any Price within Bar.

Since the Text Coloring is performed using a Percentage Value the recommended Column # Percent Compare 
Thresholds Input setting values are: .25, .50, .75.

When a single Text Value is being displayed, Up colors are used if the Ask Volume is dominant at the given price 
(the Ask Volume is greater than the Bid Volume at the given price), and Down colors are used if the Bid Volume 
is dominant at the given price (the Bid Volume is greater than the Ask Volume at the given price). If the Ask 
Volume equals the Bid Volume at the given price, then Up colors are used if the Total Ask Volume for the entire 
bar is greater than or equal to the Total Bid Volume for the entire bar; and Down colors are used if the Total Bid 



Volume for the entire bar is greater than the Total Ask Volume for the entire bar.

When both the Ask and Bid Side Text Values are displayed, then the Up colors are used for the Ask side, and the 
Down colors are used for the Bid side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based on Dominant Total Volume - Actual

[Link] - [Top]
This section explains the Based On Dominant Total Volume - Actual Text Coloring Method.

This Text coloring uses an Actual Value. The actual value is the Total Volume at the given price point.

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

Up Colors are used if the Ask Volume is dominant (Ask volume is greater than or equal to the Bid volume) at the 
given price. Down Colors are used if the Bid volume is dominant (Bid volume is greater than the Ask volume) at 
the given price.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 



less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.
• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 

Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Text Coloring Based on AskVol BidVol Difference Percentage of Max Dominant Side

[Link] - [Top]
This section explains the Based on AskVol BidVol Difference Percentage of Max Dominant Side Text Coloring 
Method.

This text coloring uses a Percentage Value. The percentage is based on the Ask Volume minus the Bid volume 
(Delta) at a price level in comparison to the largest Delta within the entire bar for the dominant side at the given 
price level. Since we are always using the Ask Volume minus the Bid Volume, the largest positive value is Ask 
dominant, and the largest negative value is Bid dominant. If the Bid is dominant, then the Bid Percentage is 
calculated as: Bid Percentage = Ask Volume (at price) - Bid Volume (at price) / Largest Negative Value (all 
prices in bar). If the Ask is dominant, then the Ask Percentage is calculated as: Ask Percentage = Ask Volume (at 
price) - Bid Volume (at price) / Largest Positive Value (all prices in bar).

Since the Background Coloring is performed using a Percentage Value calculated from Ask Volume - Bid 
Volume / Largest Positive/Negative Delta, the recommended Column # Percent Compare Thresholds Input 
setting values are: .25, .50, .75, as the values for either side will always be in the range of 0.0 - 1.0.

While these are the recommended values, the specific differences in the Bid and Ask Volumes should be analyzed 
in order to determine the best Column # Percent Compare Threshold Input settings to use.

Up Colors are used if the Ask Volume is dominant (Ask volume is greater than or equal to the Bid volume) at the 
given price. Down Colors are used if the Bid volume is dominant (Bid volume is greater than the Ask volume) at 
the given price.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the third threshold value in the Column # Percent Compare Threshold Input 
setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the second threshold value in the Column # Percent Compare Threshold Input 
setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Percentage Value 
is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Up Color: This color is used when an Up color is being used and the Percentage Value 
is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the third threshold value in the Column # Percent Compare Threshold 
Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the second threshold value in the Column # Percent Compare Threshold 
Input setting and less than the third threshold value.



• Column # Range 1 Down Color: This color is used when a Down color is being used and the Percentage 
Value is greater than or equal to the first threshold value in the Column # Percent Compare Threshold Input 
setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Percentage 
Value is less than the first threshold value in the Column # Percent Compare Threshold Input setting.

Text Coloring Based On Diagonal Dominant AskVol BidVol - Actual

[Link] - [Top]
This section explains the Based on Diagonal Dominant AskVol BidVol - Actual Text Coloring Method.

This Text coloring uses an Actual Value. The actual value is the Ask Volume or Bid Volume at the given price 
point.

Since the Background Coloring is performed using an Actual Value the recommended Column # Actual Volume 
Compare Thresholds Input setting values are: 100, 200, 300.

While these are the recommended values, the specific Volume Values should be analyzed in order to determine the 
best Column # Actual Volume Compare Threshold Input settings to use.

When the Numbers Bars Text Type is set to display only a single Numbers Bar text, the following sequence is 
followed to determine the Up or Down colors:

Volume comparisons are performed to see if either the Ask or the Bid side are exclusively dominant at the given 
price. If one is exclusively dominant, then the following are the results:

• Up colors are used if the Ask Volume is exclusively dominant (the Ask Volume at the given price is greater 
than or equal to the Bid Volume at the previous price and the Bid Volume at the given price is less than the 
Ask Volume at the next price).

• Down colors are used if the Bid Volume is exclusively dominant (the Bid Volume at the given price is 
greater than the Ask Volume at the next price and the Ask Volume at the given price is less than the Bid 
Volume at the previous price).

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above) and instead they are both 
diagonally dominant (the Bid Volume at the given price is greater than the Ask Volume at the next price point, and 
the Ask Volume at the given price is greater than or equal to the Bid Volume at the previous price point), Then the 
Bid Volume at that price is compared with the Ask Volume at that price with the following results:

• Up colors are used if the Ask Volume is greater than or equal to the Bid Volume.
• Down colors are used if the Bid Volume is greater than the Ask Volume.

If neither the Ask or Bid side is exclusively diagonally dominant (as determined above), and the Ask and Bid sides 
are not both diagonally dominant (as determined above), but rather both the Bid Side and the Ask Side are non-
dominant at a given price point (The Ask volume at the given price is less than the Bid volume at the previous 
price point, and the Bid Volume at the given price is less than or equal to the Ask Volume at the next price point) 
then the text is drawn using the Default Text Color.

When the Numbers Bars Background Type is set to display both the Ask and the Bid Numbers Bar text separately, 
then the Up Colors are used for the Ask side, and the Down colors are used for the Bid Side.

The following are the rules for determining which specific Color Input is used:

• Column # Range 3 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the third threshold value in the Column # Actual Volume Compare Thresholds 
Input setting.

• Column # Range 2 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the second threshold value in the Column # Actual Volume Compare Thresholds 
Input setting and less than the third threshold value.

• Column # Range 1 Up Color: This color is used when an Up color is being used and the Actual Value is 
greater than or equal to the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting and less than the second threshold value.



• Column # Range 0 Up Color: This color is used when an Up color is being used and the Actual Value is 
less than the first threshold value in the Column # Actual Volume Compare Thresholds Input setting.

• Column # Range 3 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the third threshold value in the Column # Actual Volume Compare 
Thresholds Input setting.

• Column # Range 2 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the second threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the third threshold value.

• Column # Range 1 Down Color: This color is used when a Down color is being used and the Actual 
Value is greater than or equal to the first threshold value in the Column # Actual Volume Compare 
Thresholds Input setting and less than the second threshold value.

• Column # Range 0 Down Color: This color is used when a Down color is being used and the Actual 
Value is less than the first threshold value in the Column # Actual Volume Compare Thresholds Input 
setting.

Diagonal Comparison of Bid Volume and Ask Volume
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A Numbers Bar which is set to display Bid Volume x Ask Volume, displays Bid traded volume on the left side 
and Ask traded volume on the right side at a particular price level. A single price level is not able to represent the 
true Bid traded volume and Ask traded volume at a particular moment in time because the Bid and Ask are never at 
the same price level at any given moment in time.

Therefore, a diagonal comparison method needs to be done. Follow these instructions to set up the Numbers Bars 
for a diagonal comparison.

The instructions below should be considered an example only because there are various possible configurations. 
This should give you a good understanding of what is necessary for reasonable diagonal comparison type of 
configuration. 

1. Add the Numbers Bars study to the chart according to the instructions in the Step-By-Step Instructions 
section on this page. Stop at the step that opens the Study Settings window. Continue with the instructions 
below.

2. Select the Settings and Inputs tab.
3. Set the Column 1 Numbers Bars Text Input to Bid Vol x Ask Vol. 
4. The Column 1 Background Type Input can be set to anything because it is not used in this example. 
5. Set the Column 1 Background Coloring Method Input to None-Transparent. 
6. Set the Column 1 Text Coloring Method Input to Based on Diagonal Dominant Side AskVol BidVol 

Percentage.
7. Set the Column 1 Range 0 Up Color Color Input to a neutral color which does not indicate any emphasis 

of the text. You may want to make this the same as the chart text color. 
8. Set the Column 1 Range 0 Down Color Color Input to a neutral color which does not indicate any 

emphasis of the text. You may want to make this the same as the chart text color.
9. Set the Column 1 Percent Compare Thresholds Input as follows: 1.5, 2, 3. These represent percentages 

(150%, 200%, 300%). Use whatever percentages that you require. This is only an example. 

The first percentage corresponds to the Column 1 Range 1 Up/Down Color. The second percentage 
corresponds to the Column 1 Range 2 Up/Down Color. The third percentage corresponds to the Column 
1 Range 3 Up/Down Color. For more detailed explanation about how these percentages are used to color 
the text, refer to the specific text coloring option within the Color Settings and Logic for Numbers Bars 
section. 

10. Set the other Column 1 Range 1, 2, 3 Up/Down Color Color Inputs to what you require for coloring. Each 
of these color settings corresponds with the 3 Column 1 Percent Compare Thresholds Input percentages.

11. Press OK to close the Study Settings window.
12. Press OK to close the Chart Studies window.
13. Continue with the remaining relevant instructions in the Step-By-Step Instructions section.



Diagonal Comparison Example
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The diagonal comparisons for Numbers Bars considers the Numbers Bars as consisting of two sides - the Bid side 
on the left and the Ask side on the right. The calculations are then performed for each side separately. When a 
comparison is made for the Bid side, the Bid Volume at the current price point of interest is compared against the 
Ask Volume at the next price point above the current price point for the Bid Volume. When a comparison is made 
for the Ask side, the Ask Volume at the current price point of interest is compared against the Bid Volume at the 
previous price point below the current price point for the Ask Volume.

The image below has the Column # Numbers Bars Text set to Bid Vol x Ask Vol, which displays the Bid Volume 
on the left and the Ask Volume on the right, and shows the values for each side that will be compared connected 
by an arrow. The Red Arrow shows the Bid comparison, in which the Bid Volume (48) at the given price is 
compared to the Ask Volume at the next higher price point (359). The Green Arrow shows the Ask comparison, in 
which the Ask Volume (532) at the given price is compared to the Bid Volume at the previous lower price point 
(1008).

For this particular bar, if the Numbers Bars Column # Background Type is set to Background on Dominant Side 
or Background on Dominant Side Outline and the Numbers Bars Background Coloring Methods is set to Based 
On Diagonal Dominant Side Ask Vol Bid Vol Percentage and the Column # Percent Compare Thresholds is 
set to 2.5, 5.0, 7.5, then the following image shows the coloring for this particular time period:

Since this is a diagonal comparison and the Column # Background type is set to Background on Dominant Side 
or Background on Dominant Side Outline, the decision to use a background coloring is determined for each side 
(Bid side and Ask Side) individually. Starting at the highest price (top) and working down, the following are the 
results for the dominant decision: 

• Price Point A (0 | 56)
◦ Bid Volume = 0: No comparison is performed since there is no Ask Volume at the next higher 

price point. Therefore this is not considered dominant.
◦ Ask Volume = 56: Is 56 > 293? Since this is False, this is not dominant and there is no background 

coloring.
• Price Point B (293 | 359)

◦ Bid Volume = 293: Is 293 > 56? Since this is True, this is dominant and the background coloring is 
used.

◦ Ask Volume = 359: Is 359 > 48? Since this is True, this is dominant and the background coloring is 
used.

• Price Point C (48 | 532)
◦ Bid Volume = 48: Is 48 > 359? Since this is False, this is not dominant and there is no background 

coloring.
◦ Ask Volume = 532: Is 532 > 1008? Since this is False, this is not dominant and there is no 

backgorund coloring.
• Price Point D (1008 | 830)

◦ Bid Volume = 1008: Is 1008 > 532? Since this is True, this is dominant and the background 
coloring is used.

◦ Ask Volume = 830: Is 830 > 682? Since this is True, this is dominant and the background coloring 
is used.

• Price Point E (682 | 452)
◦ Bid Volume = 682: Is 682 > 830? Since this is False, this is not dominant and there is no 

background coloring.
◦ Ask Volume = 452: Is 452 > 16? Since this is True, this is dominant and the background coloring is 

used.
• Price Point F (16 | 0)

◦ Bid Volume = 16: Is 16 > 452? Since this is False, this is not dominant and there is no background 



coloring.
◦ Ask Volume = 0: No comparison is performed since there is no Bid Volume at the next lower price 

point. Therefore this is not considered dominant.
The following image shows the progression of the calculations that goes into determining the background coloring 
in the image above. The numbers on the left are the input Bid Volume and Ask Volume from the time period 
shown above. The numbers in the middle show the calculation that will take place at each price point for each side 
of the bar. The numbers on the right are the final calculated values. Note the range of numbers on the right that go 
from 0.04 to 28.25. It is this range that drives the decision to enter the Column # Percent Compare Thresholds at 
2.5, 5.0, 7.5.

Pullback Column
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Definition
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The pullback column represents a standard Numbers Bar, displayed at the end of the chart, which is based upon the 
Volume at Price data since the most recent new High or Low on the last bar in the chart. On the last bar in the 
chart, if a new High/Low is made or there is a new bar added to the chart, the pullback column data is reset and the 
Volume at Price data is accumulated from that point going forward. 

Upon a new High or Low, the pullback column will consist of a single price level. If the market trades one tick 
away from the High, then the pullback column will consist of 2 price tick levels, a tick at the High price and 1 tick 
below it.

Enabling and Viewing the Pullback Column
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1. Refer to Adding/Modifying Studies for instructions to open the Study Settings window to change 

Numbers Bars study Inputs.
2. The Numbers Bars study supports the ability to configure up to 3 Numbers Bars Pullback Columns at the 

end of the chart. You will notice in the list of Inputs for Numbers Bars study, 3 sets of Pullback Column 
Inputs, one for each Pullback Column. These are numbered 1 through 3.

3. Configure the Pullback Column # Numbers Bars Text for each of the 3 columns you want to use. 
Numbers Bars can contain 1-3 columns of information. For each of the three columns, select one of the 
choices. For descriptions of each text type refer to Numbers Bars Text Types. If you only want to display a 
single column, then set Pullback Column 1 Numbers Bars Text to the Text type that you require and the 
other columns to No Text. 

4. Configure the Pullback Column # Background Type for each of the 3 columns you want to use. For 
details of each type, refer to Numbers Bars Background Types. 

5. Configure the Pullback Column # Background Coloring Method for each of the 3 columns you want to 
use. For details of each method, refer to Numbers Bars Background Coloring Methods. 

Refer to Color Settings and Logic for Numbers Bars for descriptions of the various color settings that are 
used with these Background Coloring Methods.

6. Since the Pullback Column is displayed after the last bar in the chart, you will need to scroll the chart past 
the last bar in the chart to create space on the right side in order to see the Pullback Column. For 
instructions, refer to Scrolling the Chart in the Working with Charts page.

7. For the Pullback column to function correctly it is critical that the chart Price Display Format is set 
correctly in Chart >> Chart Settings for the chart. Refer to Update/Apply Symbol Settings to Charts.

Example Charts
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In this image you can see Numbers Bars which display the difference between AskVolume and BidVolume for 
each price level. The yellow box that you see around a value indicates the maximum or minimum value within that 
particular bar.

 

In this image you can see Numbers Bars which display the BidVolume and AskVolume individually, separated by 
a x, at each price level. The yellow box you see around a set of volumes indicates that the numbers are the 
maximum Bid Volume or maximum Ask Volume within that particular bar.

 

This image shows a Numbers Bars study with the Column 1 Background Type Input set to Volume Profile . 
With this setting, the width of the colored box behind the number at each price level, is based upon the volume at 
the price level compared to the maximum volume among all of the price levels within the Numbers Bar.

Font Size and Style for Numbers Bars
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Numbers Bars use text within each bar. Therefore, you may need to adjust the Font, Style or Size used by them.

To change the font size, first select which method is desired for determining the font size. This is controlled in the 
Input for Font Size Mode. There are two options available and each of these is described in more detail below.

It is necessary to understand that, in general, the Numbers Bars study is displaying a large amount of information 
and it may be necessary to change the bar spacing and the scale of the chart in order to adequately view the desired 
information. It is not possible to define a single view that works for all situations, therefore it may be necessary to 
make changes based on the particular view of the data at any given time.

Same As Chart Font
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When the Input for Font Size Mode is set to Same As Chart Font, then the font for the Numbers Bars uses the 
same font as defined for the chart.

To change the Font Size or Style in this case, select Chart >> Graphics Settings on the menu. Uncheck the 
option for Use Global Graphics Settings Instead Of These Settings. In the Fonts tab of the same window, select 
the Chart Text item and then press the Select button. Modify the font properties as you require. Note that this is 
going to change the font size for all text in that particular chart.

Automatic with Minimum/Maximum Limits
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When the Input for Font Size Mode is set to Automatic with Minimum/Maximum Limits, then the font size for 
the Numbers Bars is automatically set based on the spacing available between the numbers displayed in the chart. 
The minimum and maximum font size values are controlled by the Inputs for Minimum Font Size for Automatic 
Font Size and Maximum Font Size for Automatic Font Size respectively.

When this Input is in use, and the font size is too small, then it is necessary to change the Minimum Font Size for 
Automatic Font Size to a larger value.



Drawing Open to Close Boxes on Side of Numbers Bar
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It is supported to display boxes from the Open price to the Close price on the left side of each Numbers Bar to 
represent the Open to Close price range. Refer to the image below for an example. Follow the instructions below to 
do this for an existing Numbers Bars study.

1. Select Analysis >> Studies on the menu.
2. In Studies to Graph list, select the existing Numbers Bars study.
3. Press the Settings button.
4. Select the Settings and Inputs tab.
5. Set the Open and Close Marker Style Input to Open To Close Boxes.
6. Set the Open Marker / Up Box Color Input to the color that you want for Up bars and the Close Marker / 

Down Box Color Input to the color that you want for the Down bars.
7. Set the Place Open Marker / Boxes In Input to Column 1 or to whichever Numbers Bar column you want 

to display the boxes in.
8. Press OK. Press OK.

Zero Volume Values and Repeating Volume Values
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If you see price levels in Numbers Bars with zero total volume or 0x0 Bid Volume and Ask Volume, then the first 
thing to check is to make sure that Chart >> Chart Settings >> Data Limiting >> Volume Filter >> Exclude <= 
and Volume Filter >> Exclude >= are both set to 0. When these are set to 0 there is no volume filtering. 

Any remaining zero volume at an entire price level, would just be the result of no trading volume at those price 
levels which is not a common condition.

If you see repeating volume values like in the chart image below, then this means Sierra Chart is not set to a tick by 
tick data configuration. For instructions to do this, refer to Tick by Tick Data Configuration.

Check the Chart >> Chart Settings >> Volume at Price Multiplier for Intraday Chart setting. Normally this 
should be set to 1. 

Also refer to Numbers Bars Accuracy. 

Numbers Bars Accuracy / Values in Numbers Bars are Not Accurate

[Link] - [Top]
For Numbers Bars to be accurate with the Bid Volume and Ask Volume, and Total Volume at each price level it is 
necessary that Sierra Chart is set to a Tick by Tick data Configuration. 

And it is also necessary that Sierra Chart is used with a reliable good quality data feed. It is recommended to be 
using the Real-time Exchange Data Feeds Available from Sierra Chart. 

When using a service like Interactive Brokers the use of the Sierra Chart Exchange Data Feeds is mandatory for 
accuracy and consistency. 

For additional information related to this, refer to Zero Volume Values and Repeating Volume Values. 

Another potential problem is that the chart bar spacing is too small and therefore the volume values within 
Numbers bars are being cut off and are not fully visible. Increase the Chart Bar Spacing. 
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Volume Filtering
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Trade and Trade Volume filtering is supported with Numbers Bars. There are two filtering methods available.

One method only filters out the volume of trades that are below and/or above the specified values. To set this, 
select Chart >> Chart Settings >> Data Limiting. Use the Volume Filter >> Exclude >= and the Volume Filter 
>> Exclude <= settings to set the volume that you want to exclude. The trades and trade prices will still be 
included in the chart. Make sure the Filter Trade Completely option is disabled.

The second method completely filters out the trades including the volume of those trades, where the volume is 
below and/or above the specified values. To set this, select Chart >> Chart Settings >> Data Limiting. Use the 
Volume Filter >> Exclude >= and the Volume Filter >> Exclude <= settings to set the volume that you want to 
exclude. Enable the Filter Trade Completely option. 

It is essential that when using Volume Filtering, that you set Sierra Chart to a Tick by Tick Data Configuration. 

For more detailed documentation, refer to Chart Settings.

For a commentary from a technical perspective in regards to large volume trades, refer to Large Volume Trades. 

Using Numbers Bars on a Reversal Bars Chart
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1. Select Chart >> Chart Settings.
2. In the Intraday Bar Period >> Bar Period Type list, select Reversal Bars (in Ticks).
3. In the box below the Bar Period Type list, set the value to the number of price ticks the price needs to 

reverse by before starting a new bar. For a 5 tick Reversal bar chart, enter a value of 5. For further details, 
refer to Reversal Bars.

4. Press OK to close the Chart Settings window.
5. Follow the Step-By-Step Instructions to apply the Numbers Bars study to the Reversal Bars chart.

Reset Study to Default Settings
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Like any study in Sierra Chart, it is possible to set default settings with the Numbers Bars study. This is 
documented in the Using Custom Default Study Settings section.

Due to the sophistication of the Numbers Bars study, if you have saved study defaults, and later find the study is 
not functioning as expected, you can reset it to a default state by following the instructions in the Resetting Default 
Study Settings For an Individual Study section.

Study to Display Total Bid Volume, Ask Volume, and Difference per 
Bar
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To obtain a graphical display of the total Bid Volume, the total Ask Volume, and the difference between Ask 
Volume and Bid Volume at each chart bar, add the Bid Volume vs. Ask Volume study to the chart. 

To add this study, select Analysis >> Studies on the menu. The Bid Volume vs. Ask Volume study is listed in the 
Studies Available section.
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Using Multiple Numbers Bars Studies on the Same Chart
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It is supported to use multiple copies of the Numbers Bars study on a single chart. This may be required in order to 
get different colors or variations that are not capable with the single Numbers Bars study.

The following instructions create an example with two Numbers Bars studies that will highlight the Maximum Bid 
Volume in one color and the Maximum Ask Volume in another color in the first column. Note that if the Maximum 
Bid and Maximum Ask occur at the same price level and if the Width for drawing the highlight is the same for 
both studies, then the study that is lower in the Study Selection window will be the color that is displayed, as it is 
on top of the other highlight. Changing the width of the lower listed study to a larger width will allow both colors 
to be seen, but may not be visually appealing. User preference must be used in this case to determine what option is 
best.

1. Add the first Numbers Bars study to the chart. Ensure that there is data displayed in Column 1, otherwise 
setup this copy of the Numbers Bars study as desired with the addition of the following:
◦ Highlight Maximum Value In: Column 1
◦ Highlight Maximum/Minimum Value Based On: Bid Volume

2. Add a second Numbers study to the chart. Go to the settings for this Numbers Bars study.
3. In the settings for the second Numbers Bars study, set the following:

◦ Column 1 Numbers Bars Text: Same as the first Numbers Bars study.
◦ Column 1 Background Coloring Method: None.
◦ Highlight Maximum Value In: Column 1
◦ Maximum Highlight Color: Select a color that is different from what is used in the first Numbers 

Bars study.
◦ Highlight Maximum/Minimum Value Based On: Ask Volume

4. Select OK to close the Settings Window for the Numbers Bars study.
5. Select OK again, if necessary, to close the Study Selection window.

Display Ask/Bid Imbalance
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The following instructions give an overview of how to color the background a specific color within the Numbers 
Bars when there is an imbalance of a certain percentage. In this example we only show the information for what 
needs to be set for the background. There are numerous options available that can be used with this highlight which 
are not covered in this example.

Set the Inputs for the Numbers Bars as defined for each item below:

• Column 1 Numbers Bars Text Type: Bid Vol x Ask Vol 
• Column 1 Background Type: Volume Profile (other options can be chosen here, depending on what you 

want to see from the bars) 
• Column 1 Background Coloring Method: Based on Dominant Side AskVol/BidVol Percentage (or use 

the Based on Diagonal Dominant Side AskVol/BidVol Percentage) 
• Column 1 Range 3 Up Color: Whatever color you want to designate for the Ask Imbalance 
• Column 1 Range 2/1/0 Up Color: Same as the background color 
• Column 1 Range 0/1/2 Down Color: Same as the background color 
• Column 1 Range 3 Down Color: Whatever Color you want to designate for the Bid imbalance 
• Column 1 Percent Compare Thresholds: 0, 0, 4 (last number is the imbalance percentage you want - 4 = 

400%) 

Displaying Numbers Bars In Another Region
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In order to display the Numbers Bars study in a region apart from region 1, you need to have the main price graph 
set to a different region, and then add the Numbers Bars to that region. To do this follow these instructions:



1. Select Chart >> Chart Settings >> Regions and set the option for Chart Region to a region other than 1. 
This sets the Main Price Graph to that region.

2. Select OK to close the Chart Settings window.
3. Select Analysis >> Studies. Add the Numbers Bars study to the Studies to Graph.
4. Highlight the Numbers Bars study in the Studies to Graph window and select the Settings button to bring 

up the settings for the Numbers Bars study.
5. Set the Chart Region to the same region that was selected in step #1 above.
6. Make any other changes desired to the Numbers Bars study.
7. Select OK to close the Numbers Bars study settings window.
8. Select OK to close the Chart Studies window.

Displaying Numeric Information Below Numbers Bars
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Various calculations based on Numbers Bars can be performed and displayed as text below the Numbers Bars 
graph. To use this study, follow the instructions below.

1. Select Analysis >> Studies on the menu.
2. In the Studies Available list, select the Numbers Bars Calculated Values or the Numbers Bars 

Calculated Values 2 study.
3. Press the Add button.
4. Press the Settings button to open the Study Settings window if it is not already open.
5. Select the Subgraphs tab. Each of the available Numbers Bars Calculated Values is represented by an 

individual Subgraph in the study. 

For the descriptions, refer to Subgraph Descriptions. Set the Draw Style to Visible for each Calculated 
Value Subgraph you want to display. If you do not want to display a particular Calculated Value Subgraph, 
then set its Draw Style to Ignore. 

6. Each row of Calculated Values can have the text optionally color coded based upon whether a number is 
positive or negative or has increased or decreased compared to its previous value. On the Subgraphs tab, 
select a Subgraph in the list. 

Make sure Auto Coloring, is set to Based On +/- or Based on Slope if you want to color code the values. 
The Subgraph Primary color setting (first color button), sets the color to use if the number is positive or has 
increased in value. The Subgraph Secondary color setting (second color button), sets the color to use if the 
number is negative or has decreased in value. If the number is 0, then an average of these two colors is 
used.  
 

7. Press OK. Press OK.
8. You may notice the additional calculated values below the chart are overlapping. In this case, you just need 

to increase the bar spacing in the chart for them to be properly displayed.
9. To adjust the height of the Chart Region the table of values is displayed in, refer to Chart Window and 

Regions.
Numbers Bars Calculated Values Input Descriptions

[Link] - [Top]
Refer to the Adding/Modifying Chart Studies section for instructions to open the Study Settings window for the 
Numbers Bars Calculated Values study to modify the Input settings.

Transparent Text Background

[Link] - [Top]
When this Input is set to Yes, the background of the text values is transparent and will be the same as the chart 
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background color.

Text Background Color

[Link] - [Top]
This Input sets the background color of the displayed text values when the Input for Color Background Based on 
Value Percentage is set to No.

Show Pullback Column Values

[Link] - [Top]
When this Input is set to Yes, then the Pullback column values for each of the displayed calculated values rows 
will be calculated and displayed. The pullback column is displayed after the very last bar in the chart.

Font Size

[Link] - [Top]
This Input sets the font size of the text values. The default is 0. When this is set to 0, the font size is automatically 
set and will be the same size as the Chart Text Font set through Graphics Settings.

Display Percent Values as Decimal or Percentage

[Link] - [Top]
This Input controls whether subgraphs that are defined as percentages are displayed as decimal values (.45) or as 
percentages (45.00%).

Number of Decimal Places for Percent Values When Displayed as Decimal

[Link] - [Top]
When the Input for Display Percent Values as Decimal or Percentage is set to Decimal then this Input controls 
the number of decimal places to which the values will be displayed. For example, an Input of 4 would display the 
data as .1234.

Labels On Right

[Link] - [Top]
When this Input is set to Yes, descriptive row labels will be drawn on the right side of the chart.

Allow Values To Overlap Labels

[Link] - [Top]
When this Input is set to Yes, this will draw the row values even if they are within the left side label area. Another 
option to be aware of is that the Subgraph Short Name setting can be set to an alternative name in order to rename 
the row label and make it shorter. This allows the label area to be smaller. The size of the label area is determined 
by the largest label.

Hide Labels

[Link] - [Top]
When this Input is set to Yes then the descriptive row labels will not be drawn.

Subgraph Display Order

[Link] - [Top]
This study Input provides a means by which the available Calculated Values rows can have their display order 
changed. This Input is a comma separated list of study Subgraph numbers (1, 2, 3, ...). By default this Input is 
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blank, which displays the rows in the default order. This is according to the position a particular Calculated Value 
is at in the list of Subgraphs on the Subgraphs tab of the Study Settings window for the Numbers Bars 
Calculated Values study. By entering a list of Subgraph numbers for this Input, those Subgraphs will be displayed 
in the specified order. Any Subgraphs set with a Visible Draw Style not specified in the list, will be displayed after 
those specified.

Reference Other Intraday Chart

[Link] - [Top]
In the case where you want to display a Numbers Bars Calculated Values study based upon Volume Filtering 
which is different than the chart the study applied to, then set this Input to Yes. Use the Other Intraday Chart 
Reference Study Input to select the particular chart you want to reference which has the Volume Filtering settings 
that you require.

Other Intraday Chart Reference

[Link] - [Top]
Refer to the description for Reference Other Intraday Chart.

Reset Day Calculations at Both Session Start Times

[Link] - [Top]
This Input when set to Yes will cause the Numbers Bars Calculated Values Subgraphs which are based on a trading 
day and reset at the beginning of the trading day, to also be reset at the Evening Start Time when the chart is set 
to use the Evening Session. For additional information, refer to Session Times.

Include Highest Bid/Lowest Ask in Diagonal Comparisons

[Link] - [Top]
When this Input is set to Yes the calculations that use Diagonal Comparisons will include the data that is found at 
the Highest Bid Price and the Lowest Ask Price.

Color Background Based on Value Percentage

[Link] - [Top]
When this Input is set to Yes the background of each calculated value is color coded according to the values set in 
the Percent Compare Thresholds and Range # Up/Down Color. For more information, refer to Calculated 
Values Background Coloring Logic. This setting overrides the Transparent Text Background and Text 
Background Color Inputs. 

When the Color Background Based on Value Percentage Input is set to Yes, the background coloring of the last 
cell/bar in the chart has special handling while the bar is still developing (not closed). In particular, if the value 
exceeds the established Highest or Lowest values in the row, then it will not become the new Highest or Lowest 
value, but it will be colored using the Range 3 Up/Down colors. For more information, refer to Calculated Values 
Background Coloring Logic. 

Determine Maximum/Minimum Values for Background From

[Link] - [Top]
When Color Background Based on Value Percentage is set to Yes, then this Input determines whether the 
Maximum and Minimum values for the background coloring percentage calculations is done for all the bars or 
resets for each day. This Input affects all subgraphs, not only those that reset on a daily basis. This Input has the 
following options:

• All Data: This option establishes a single Maximum and Minimum value from all the data that is loaded for 
the chart.

• Daily Data: This option establishes a Maximum and Minimum value for each day. When the Input for 
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Reset Day Calculations at Both Session Start Times is set to Yes, then the Maximum and Minimum 
value will be determined separately for each Day and Evening Session, otherwise the Maximum and 
Minimum value will be determined for the Day and Evening Sessions together.

Percent Compare Thresholds

[Link] - [Top]
This Input sets the values to be used for determining the coloring of the background of each calculated value when 
the Color Background Based on Value Percentage Input is set to Yes.

Range # Up Color

[Link] - [Top]
These are the colors that are used for the background for positive values when the Color Background Based on 
Value Percentage is set to Yes. For more information, refer to Calculated Values Background Coloring Logic.

Range # Down Color

[Link] - [Top]
These are the colors that are used for the background for negative values when the Color Background Based on 
Value Percentage is set to Yes. For more information, refer to Calculated Values Background Coloring Logic.

Use Different Colors for Pullback and Labels

[Link] - [Top]
When this Input is set to Yes the color of the Labels and the text in the Pullback Column will use the value set in 
Pullback and Labels Text Color. Otherwise, the Labels and text in the Pullback Column use the color defined for 
each subgraph.

Pullback and Labels Text Color

[Link] - [Top]
This is the color that is used for the Labels and the text in the Pullback Column when the Use Different Colors for 
Pullback and Labels Input is set to Yes.

Color Pullback Column Background Based on Positive/Negative

[Link] - [Top]
When this Input is set to Yes and the Show Pullback Column Values is set to Yes, then the pullback column 
background will be colored based on whether the value is Positive or Negative. If the value is positive, then the 
background will be colored the Range 3 Up Color. If the value is negative, then the background will be colored 
the Range 3 Down Color.

Volume Display Multiplier

[Link] - [Top]
This Input modifies the number of digits that are displayed for the Volume data in the Numbers Bars Calculated 
Values studies. The default value of 1 displays the data with no modifications. Selecting a value other than 1 will 
shift the digits to the right, thereby displaying fewer total digits. For example, a Volume of 12345 with a Volume 
Display Multiplier of 1 (full volume data) will display as 1234 with a Volume Display Multiplier of 0.1. And will 
display 123 will a Volume Display Multiplier of 0.01. Once the number of digits is exhausted the volume will 
display as 0.

Use Default Number Formatting for All Subgraphs

[Link] - [Top]
When this Input is set to Yes the number formatting for all subgraphs will use the Value Format set for the study. 



Otherwise, the number formatting for specialized values will use their default format. Refer to the information in 
the Calculated Values Number Format section for information on which subgraphs use specialized formatting.

Calculated Values Number Format

[Link] - [Top]
The numbers displayed in the Numbers Bars Calculated Values study use the formatting that is defined in the 
Value Format box on the Settings and Inputs tab of the Numbers Bars Calculated Values page. For example, a 
setting of 1 will display the numbers in integer format with no decimal place (such as 21); a setting of .001 will 
display the numbers with a decimal point followed by three significant digits (such as 21.000).

The following subgraphs do not follow the above rule of using the study's Value Format by default, but rather use 
the formatting as defined for each item.

When the Input for Use Default Number Formatting for All Subgraphs is set to Yes, then all subgraphs will use 
the study's Value Format.

• Bar Duration: These numbers are displayed in the format hh:mm:ss, where h=Hours, m=Minutes, and 
s=Seconds. For example, a graph that has a time scale setting of 1 minute will display the Bar Duration 
values as 00:01:00, and a graph with a time scale setting of 3 hours will display the Bar Duration values as 
03:00:00.

• Daily Range: These numbers are displayed in the same format as the price data for the chart these are 
associated with. This value is defined in the Price Display Format on the Chart >> Chart Settings page.

• Weekly Range: These numbers are displayed in the same format as the price data for the chart these are 
associated with. This value is defined in the Price Display Format on the Chart >> Chart Settings page.

• Average Volume per Trade: These numbers are displayed in the same format as the price data for the 
chart these are associated with (Price Display Format on the Chart >> Chart Settings page) as long as that 
format is 2 or more significant digits after the decimal. Otherwise these numbers will default to 2 significant 
digits after the decimal. For example: 1.43.

• High Low Range: These numbers are displayed in the same format as the price data for the chart these are 
associated with. This value is defined in the Price Display Format on the Chart >> Chart Settings page.

• Point of Control Value: These numbers are displayed in the same format as the price data for the chart 
these are associated with. This value is defined in the Price Display Format on the Chart >> Chart 
Settings page.

• Average Bid Volume per Trade: These numbers are displayed in the same format as the price data for the 
chart these are associated with (Price Display Format on the Chart >> Chart Settings page) as long as that 
format is 2 or more significant digits after the decimal. Otherwise these numbers will default to 2 significant 
digits after the decimal. For example: 1.43.

• Average Ask Volume per Trade: These numbers are displayed in the same format as the price data for the 
chart these are associated with (Price Display Format on the Chart >> Chart Settings page) as long as that 
format is 2 or more significant digits after the decimal. Otherwise these numbers will default to 2 significant 
digits after the decimal. For example: 1.43.

• Bid Volume per Second: These numbers are displayed in the same format as the price data for the chart 
these are associated with (Price Display Format on the Chart >> Chart Settings page) as long as that 
format is 2 or more significant digits after the decimal. Otherwise these numbers will default to 2 significant 
digits after the decimal. For example: 1.43.

• Ask Volume per Second: These numbers are displayed in the same format as the price data for the chart 
these are associated with (Price Display Format on the Chart >> Chart Settings page) as long as that 
format is 2 or more significant digits after the decimal. Otherwise these numbers will default to 2 significant 
digits after the decimal. For example: 1.43.

• Ask Volume Bid Volume Difference Percent: These numbers are displayed as a Percentage value with 
two decimal places and a % sign (for example: 82.37%) when the Input for Use Default Number 
Formatting for All Subgraphs is set to No, otherwise these numbers will follow the formatting defined in 
the Value Format setting for the study.

• Ask Volume Percent: These numbers are displayed as a Percentage value with two decimal places and a % 
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sign (for example: 82.37%) when the Input for Use Default Number Formatting for All Subgraphs is set 
to No, otherwise these numbers will follow the formatting defined in the Value Format setting for the 
study.

• Bid Volume Percent: These numbers are displayed as a Percentage value with two decimal places and a % 
sign (for example: 82.37%) when the Input for Use Default Number Formatting for All Subgraphs is set 
to No, otherwise these numbers will follow the formatting defined in the Value Format setting for the 
study.

• Finish AskVol BidVol Diff %: These numbers are displayed as a Percentage value with two decimal 
places and a % sign (for example: 82.37%) when the Input for Use Default Number Formatting for All 
Subgraphs is set to No, otherwise these numbers will follow the formatting defined in the Value Format 
setting for the study.

• Volume / Second: These numbers are displayed in the same format as the price data for the chart these are 
associated with (Price Display Format on the Chart >> Chart Settings page) as long as that format is 2 or 
more significant digits after the decimal. Otherwise these numbers will default to 2 significant digits after 
the decimal. For example: 1.43.

• Low Bid Volume Percent: These numbers are displayed as a Percentage value with two decimal places 
and a % sign (for example: 82.37%) when the Input for Use Default Number Formatting for All 
Subgraphs is set to No, otherwise these numbers will follow the formatting defined in the Value Format 
setting for the study.

• High Ask Volume Percent: These numbers are displayed as a Percentage value with two decimal places 
and a % sign (for example: 82.37%) when the Input for Use Default Number Formatting for All 
Subgraphs is set to No, otherwise these numbers will follow the formatting defined in the Value Format 
setting for the study.

• Dominant Ask Bid Percentage: These numbers are displayed as a Percentage value with two decimal 
places and a % sign (for example: 82.37%) when the Input for Use Default Number Formatting for All 
Subgraphs is set to No, otherwise these numbers will follow the formatting defined in the Value Format 
setting for the study.

• Average Ask Volume: These numbers are displayed in the same format as the price data for the chart these 
are associated with (Price Display Format on the Chart >> Chart Settings page) as long as that format is 2 
or more significant digits after the decimal. Otherwise these numbers will default to 2 significant digits after 
the decimal. For example: 1.43.

• Average Bid Volume: These numbers are displayed in the same format as the price data for the chart these 
are associated with (Price Display Format on the Chart >> Chart Settings page) as long as that format is 2 
or more significant digits after the decimal. Otherwise these numbers will default to 2 significant digits after 
the decimal. For example: 1.43.

• Ask Volume Bid Volume Difference per Tick: These numbers are displayed in the same format as the 
price data for the chart these are associated with (Price Display Format on the Chart >> Chart Settings 
page) as long as that format is 2 or more significant digits after the decimal. Otherwise these numbers will 
default to 2 significant digits after the decimal. For example: 1.43.

Displaying Large Numbers in Short Form with Suffix

[Link] - [Top]
In order to display very large numbers in a compact format, the Value Format can be set to Large Integer with 
Suffix. This will display numbers beyond the range of -9,999 to +9,999 with only a few significant digits and the 
suffix of K (for thousands), M (for millions), G (for Giga or Billions), T (for Tera or Trillions), or P (for Peta or 
Quadrillions).

The specific subgraphs listed in the Calculated Values Number Format that do not use the selected Value Format 
will also not be changed to this short form when the Value Format is set to Large Integer with Suffix unless the 
Input for Use Default Formatting for All Subgraphs is set to Yes.

Customizing the Calculated Values Rows Display Order

[Link] - [Top]
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It is possible to customize the display order of the Calculated Values rows. Follow these instructions:

1. Open the Study Settings window for the Numbers Bars Calculated Values study. Select Analysis >> 
Studies on the menu.

2. In the Studies to Graph list, select the Numbers Bars Calculated Values study.
3. Press the Settings button.
4. Select the Subgraphs tab. Each of the available Numbers Bars Calculated Values is represented by an 

individual Subgraph in the study. You will notice that each subgraphs has a number. Refer to the image. 
The first one is 1. The numbers are after SG.

5. To control the display order of these Subgraphs in the table on the chart, you need to create a comma 
separated list of the subgraphs numbers in the order that you want the Subgraphs rows to be displayed. For 
example: 4, 1, 2. 

6. Enter this comma separated list of Subgraph numbers in the Subgraph Display Order Input on the 
Settings and Inputs tab.

7. Press OK. Press OK.
Numbers Bars Calculated Values Subgraph Descriptions

[Link] - [Top]
Below are descriptions for each of the Numbers Bars Calculated Values Subgraphs. 

Many of the calculations described below use Ask Volume (Ask Trade Volume) and Bid Volume (Bid Trade 
Volume).

• Ask Volume Bid Volume Difference (AskV - BidV): This is the difference between the total Ask Volume 
and the total Bid Volume for the entire Numbers Bar.

• Ask Volume & Bid Volume Total (AskV + BidV): This is the total of the Ask Volume and Bid Volume 
for the entire Numbers Bar.

• Ask Volume & Bid Volume Difference Change (AskV - BidV BarDiff): This is the difference between: 
The Ask Volume minus Bid Volume for the entire Numbers Bar and the Ask Volume minus Bid Volume 
for the entire prior Numbers Bar.

• Positive Delta Total (+Delta Sum/Total): At each price level within a Numbers Bar, the difference 
between the Ask Volume and Bid Volume is calculated. All the differences at each price level which are 
positive, are summed together. This Subgraph displays this sum for the given Numbers bar.

• Negative Delta Total (-Delta Sum/Total): At each price level within a Numbers Bar, the difference 
between the Ask Volume and Bid Volume is calculated. All the differences at each price level which are 
negative, are summed together. This Subgraph displays this sum for the given Numbers bar.

• Ask Volume Total (Ask Vol): This is a total of all of the Ask Volume for the given Numbers Bar.
• Bid Volume Total (Bid Vol): This is a total of all of the Bid Volume for the given Numbers Bar.
• Maximum Ask Volume Bid Volume Difference (Ask Volume Bid Volume Difference High) (Max Ask 

Vol-Bid Vol): During the formation of each chart bar, as it is built from the tick by tick data, the difference 
between the Ask traded volume and the Bid traded volume is calculated. The Maximum Ask Volume Bid 
Volume Difference is the maximum value of this difference which existed during the formation of the 
chart bar. 

This value is also used in many of the other Numbers Bars Calculated Values Subgraphs.
• Minimum Ask Volume Bid Volume Difference (Ask Volume Bid Volume Difference Low) (Min Ask 

Vol-Bid Vol): During the formation of each chart bar, as it is built from the tick by tick data, the difference 
between the Ask traded volume and the Bid traded volume is calculated. The Minimum Ask Volume Bid 
Volume Difference is the minimum value of this difference which existed during the formation of the chart 
bar. 

This value is also used in many of the other Numbers Bars Calculated Values Subgraphs.
• Cumulative Sum of Ask Volume & Bid Volume Difference - Day (Day Cumulative AskV - BidV): 

This is a cumulative bar to bar sum from the beginning of the day based according to the Session Times for 
the chart, of the difference between the total Ask Volume and the total Bid Volume for each entire 
Numbers Bar. This is the same as the Cumulative Delta Bars - Volume study.

• Ask Volume Bid Volume Difference Percent (AskV - BidV %): This is the percentage that the difference 
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between the Ask Volume and the Bid Volume is of the total volume. The volume difference is calculated 
between the Ask Volume and the Bid Volume. This is the percentage that this volume difference is of the 
total volume.

• Number of Trades (Number Trades): This is the total number of trades for the Numbers Bar. 

When using the Volume Filter in Chart >> Chart Settings and Filter Trade Completely is not enabled, 
then this will indicate the actual total number of trades for the complete Numbers Bar even with the 
filtering being used.

• Total Volume (Total Vol): This is the total volume of the trades for the Numbers Bar.
• Total Volume Bar Difference (Vol Bar Diff): This is the Total Volume at a Numbers Bar minus the 

Total Volume of the prior Numbers Bar. For the first Numbers Bar in the chart, this is the Total Volume 
of that Numbers Bar.

• Average Volume Per Trade (Avg Vol/Trade): This is the average volume for the number of trades in the 
Numbers Bar. This is calculated by the Total Volume divided by the Number of Trades. 

When using the Volume Filter in Chart >> Chart Settings and Filter Trade Completely is not enabled, 
then the Average Volume Per Trade value will be inaccurate. Therefore, it is necessary to enable Filter 
Trade Completely for Average Volume Per Trade to be accurate.

• Average Volume Per Price (Avg Vol/Price): This is the average volume for each price of the Numbers 
Bar.

• Ask Volume Percent (AskV %): This is the percentage that the Ask Volume is of the total volume for the 
Numbers Bar.

• Bid Volume Percent (BidV %): This is the percentage that the Bid Volume is of the total volume for the 
Numbers Bar.

• Cumulative Sum of Ask Volume & Bid Volume Difference - All (All Cumulative AskV - BidV): This 
is a cumulative bar to bar sum from the beginning of the chart of the difference between the total Ask 
Volume and the total Bid Volume for each entire Numbers Bar.

• Point Of Control Volume (POC Vol): This is the volume of the price level within the Numbers Bar that 
has the maximum volume.

• Cumulative Delta Volume High (Cum Delta High): This is the bar High value of the Cumulative Delta 
Bars - Volume study at the same bar as the candlestick bar from the study. This value is based upon the 
Cumulative Delta Bars data being reset at the start of the trading day.

• Cumulative Delta Volume Low (Cum Delta Low): This is the bar Low value of the Cumulative Delta 
Bars - Volume study at the same bar as the candlestick bar from the study. This value is based upon the 
Cumulative Delta Bars data being reset at the start of the trading day.

• Ask Bid Difference To Max/Min (Ask Bid Diff To Max/Min): 

If the difference between the Ask Volume and the Bid Volume for the entire Numbers Bar is >= 0, then the 
Minimum of Ask Volume & Bid Volume Difference calculated value is subtracted from this difference.

If the difference between the Ask Volume and the Bid Volume for the entire Numbers Bar is < 0, then the 
Maximum of Ask Volume & Bid Volume Difference calculated value is subtracted from this difference.

• Ask Bid Tick Difference (AskT - BidT): This is the difference between the number of trades at the Ask 
price and the number of trades at the Bid price for the bar.

• Cumulative Sum of Ask Ticks Bid Ticks Difference - Day (Day Cumulative AskT - BidT): This 
calculation first involves taking the difference between the number of trades at the Ask price and the 
number of trades at the Bid price. At each bar in the chart, this is a cumulative sum of this difference. This 
cumulative sum is reset at the start of the trading day.

• Cumulative Delta Trades/Ticks High (Cum Delta Trades High): This is the bar High value of the 
Cumulative Delta Bars - Trades study at the same bar as the candlestick bar from the study. This value is 
based upon the Cumulative Delta Bars data being reset at the start of the trading day.

• Cumulative Delta Trades/Ticks Low (Cum Delta Trades Low): This is the bar Low value of the 
Cumulative Delta Bars - Trades study at the same bar as the candlestick bar from the study. This value is 
based upon the Cumulative Delta Bars data being reset at the start of the trading day.

• Maximum Ask Bid Vol Diff to Closing Ask Bid Vol Diff: This is the difference between the: Maximum 
Ask Volume and Bid Volume difference for a Numbers Bar, and the closing Ask Volume and Bid Volume 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index4cf4.html?page=doc/ChartSettings.html#VolumeFilter
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index4cf4.html?page=doc/ChartSettings.html#FilterTradeCompletely
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index4cf4.html?page=doc/ChartSettings.html#VolumeFilter
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index4cf4.html?page=doc/ChartSettings.html#FilterTradeCompletely
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index41b4.html?page=doc/StudiesReference.php&ID=296&Name=Cumulative_Delta_Bars_-_Trades
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index41b4.html?page=doc/StudiesReference.php&ID=296&Name=Cumulative_Delta_Bars_-_Trades


difference for the same Numbers Bar.
• Minimum Ask Bid Vol Diff to Closing Ask Bid Vol Diff: This is the difference between the: Minimum 

Ask Volume and Bid Volume difference for a Numbers Bar, and the closing Ask Volume and Bid Volume 
difference for the same Numbers Bar.

• Bar Duration: This is the time duration of the chart bar. The actual numeric value is a SCDateTime. This 
value can also be referenced in an Alert Condition Formula. This particular Numbers Bars Calculated 
Value is Subgraph 30. An example Alert Formula is SG30 < TIME(0, 0, 30). This means when the Bar 
duration is less than 30 seconds return TRUE. For this to be properly evaluated it is necessary to enable the 
Use Full Precision when Evaluating Alert Formula Alert Option.

• Daily Range: This is the High to Low price range as of the chart column it is displayed at, since the 
beginning of the trading day.

• Weekly Range: This is the High to Low price range as of the chart column it is displayed at, since the 
beginning of the week. A week is considered to begin on Sunday. 

• Finish Ask Volume Bid Volume Difference (Finish AskVol BidVol Diff): The calculation is as follows: 

If the Ask Volume Bid Volume Difference High was more recently increased as compared to the Ask 
Volume Bid Volume Difference Low being more recently decreased, then Finish AskVol BidVol Diff equals 
the Ask Volume Bid Volume Difference for the bar minus the Ask Volume Bid Volume Difference High for 
the bar. 

Otherwise, if the Ask Volume Bid Volume Difference Low was more recently decreased as compared to the 
Ask Volume Bid Volume Difference High being more recently increased, then Finish AskVol BidVol Diff 
equals the Ask Volume Bid Volume Difference for the bar minus the Ask Volume Bid Volume Difference 
Low for the bar.

• Finish Ask Volume Bid Volume Difference Percent (Finish AskVol BidVol Diff %): The calculation is 
as follows: 

If the Ask Volume Bid Volume Difference High was more recently increased as compared to the Ask 
Volume Bid Volume Difference Low being more recently decreased, then Finish AskVol BidVol Diff % 
equals the absolute value of the Finish AskVol BidVol Diff for the current bar divided by the Ask Volume 
Bid Volume Difference High for the current bar. This absolute value is then multiplied by 100. 

Otherwise, if the Ask Volume Bid Volume Difference Low was more recently decreased as compared to the 
Ask Volume Bid Volume Difference High being more recently increased, then Finish AskVol BidVol Diff % 
equals the absolute value of the Finish AskVol BidVol Diff for the current bar divided by the Ask Volume 
Bid Volume Difference Low for the current bar. This absolute value is then multiplied by 100. 

• Volume/Sec: This gives the Total Volume per Second for the bar. This is calculated by taking the total 
volume for the bar and dividing by the number of seconds for the bar.

• High Pullback Ask Volume and Bid Volume Difference (High Pullback Ask/Bid Vol Diff): This is the 
difference between Ask Volume and Bid Volume since the last new High price at the chart bar that the 
value is displayed for in the calculated values table. For information about Pullback calculations, refer to 
Pullback Column. 

It is necessary to enable the Historical Pullback Data calculations in Chart >> Chart Settings >> Chart 
Data in order to get data for this particular Subgraph. Refer to Historical Pullback Data. 

Inherently this cannot be supported and provides no value for the pullback column after the last bar in the 
chart. Only for historical bars in the chart. 

• Low Pullback Ask Volume and Bid Volume Difference (Low Pullback Ask/Bid Vol Diff): This is the 
difference between Ask Volume and Bid Volume since the last new Low price at the chart bar that the 
value is displayed for in the calculated values table. For information about Pullback calculations, refer to 
Pullback Column. 

It is necessary to enable the Historical Pullback Data calculations in Chart >> Chart Settings >> Chart 
Data in order to get data for this particular Subgraph. Refer to Historical Pullback Data. 
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Inherently this cannot be supported and provides no value for the pullback column after the last bar in the 
chart. Only for historical bars in the chart. 

• Cumulative Delta Minus Delta: For each bar in the chart, this is the Ask Volume and Bid Volume 
difference cumulative sum (Cumulative Delta Bars - Volume) since the beginning of the chart minus the 
difference of the Ask Volume and Bid Volume for the bar being calculated. This calculation does not reset 
at the start of the trading day. This calculation is not performed for the pullback column.

• Cumulative Volume - Day: This displays the accumulated volume at each time period starting at the 
beginning of each day. Therefore, the first bar of the day will show the total volume for that time period. 
The next time period will show the sum of the volumes from the first time period and the second time 
period. The third time period will show the sum of the the accumulated volumes displayed in the second 
time period added to the volume of the third time period, and so on.

• High-Low Range: This displays the difference between the High Price and the Low Price for the bar 
period. 

This value will not be displayed in the Pullback column and cannot be supported for that column.
• Point of Control Value: This displays the price value of the Point of Control. The Point of Control is the 

price point at which the volume is the greatest.
• Diagonal Positive Delta Sum: The difference between the Ask Volume at a price level and the Bid 

Volume at the price level below (diagonal) is calculated. If this difference is positive, then this positive 
volume difference is added to the total Diagonal Positive Delta Sum for the bar. This number is always 
positive. The Ask Volume at the lowest price is added to the Diagonal Positive Delta Sum since there is 
no lower Bid Volume to compare it to.

• Diagonal Negative Delta Sum: The difference between the Ask Volume at a price level and the Bid 
Volume at the price level below (diagonal) is calculated. If this difference is negative, then this volume 
difference is added to the total Diagonal Negative Delta Sum for the bar. This number is always positive. 
The Bid Volume at the highest price is added to the Diagonal Negative Delta Sum since there is no higher 
Ask Volume to compare it to.

• Low Bid Volume Percent: This displays the quotient of the bid volumes at the two lowest price points 
displayed as a percentage. So, Low Bid Volume Percent = Bid Volume at Second Lowest Price Point / 
Bid Volume at Lowest Price Point * 100. If there is only a single price point that contains volume data, 
then the Low Bid Volume Percent will be 0.

• High Ask Volume Percent: This displays the quotient of the ask volumes at the two highest price points 
displayed as a percentage. So, High Ask Volume Percent = Ask Volume at Second Highest Price Point / 
Ask Volume at Highest Price Point * 100. If there is only a single price point that contains volume data, 
then the High Ask Volume Percent will be 0.

• Cumulative Delta Up/Down Tick Volume: This displays the cumulative sum of the difference between 
the Total Up Tick Volume and Total Down Tick Volume. The sum resets each data at the start of the 
session.

• Total Up Tick Volume: This displays the Total Up Tick Volume for the bar.
• Total Down Tick Volume: This displays the Total Down Tick Volume for the bar.
• Up/Down Tick Volume Difference: This displays the difference between the Total Up Tick Volume and 

the Total Down Tick Volume.
• Average Bid Trade Size: This displays the average size of Bid Trades for the bar.
• Average Ask Trade Size: This displays the average size of Ask Trades for the bar.
• Bid Volume per Second: This displays the Total Bid Volume of the bar divided by the Duration of the bar 

in seconds.
• Ask Volume per Second: This displays the Total Ask Volume of the bar divided by the Duration of the bar 

in seconds.
• Grid Lines: Set the Draw Style for this Subgraph to Visible to display grid lines between the numbers for 

each time period and the different Subgraphs that are made visible. 
Numbers Bars Calculated Values 2 Subgraph Descriptions

[Link] - [Top]
Below are descriptions for each of the Numbers Bars Calculated Values 2 Subgraphs.

Many of the calculations described below use Ask Volume (Ask Trade Volume) and Bid Volume (Bid Trade 
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Volume).

• Median Ask Volume: This displays the Median Ask Volume across the prices within the bar. When the 
number of prices is even, the value is the average of the central 2 Ask Volumes.

• Median Bid Volume: This displays the Median Bid Volume across the prices within the bar. When the 
number of prices is even, the value is the average of the central 2 Bid Volumes.

• Dominant Ask or Bid Percentage: This displays the dominant side Ask or Bid volume percentage of the 
total volume.

• Average Non-Zero Ask Volume: This displays the average non-zero Ask Volume for the bar. This sums 
up the non-zero Ask Volumes at each price and then divides by the total number of these Ask Volumes to 
determine the average.

• Average Non-Zero Bid Volume: This displays the average non-zero Bid Volume for the bar. This sums up 
the non-zero Bid Volumes at each price and then divides by the total number of these Bid Volumes to 
determine the average.

• Ask Volume Bid Volume Difference Per Tick: This displays the difference between the total Ask Volume 
and the total Bid Volume divided by the range of the data in the bar per tick. 

For example, if the Total Ask Volume is 1000 and the Total Bid Volume is 1500 and the data spans prices 
from 2600.50 to 2602.00 with a Tick Size of 0.25, then the displayed value would be -83.33 ((1000 - 
1500) / ((2602.00 - 2600.5) / 0.25)).

• Sum Bid Pull/Stack: This displays the sum of all of the Bid side market depth pulling and stacking values. 
Only the value at the very last chart column is updated for this Subgraph. At least one of the Pulling/
Stacking columns needs to be displayed in the DOM in order to see this subgraph information.

• Sum Ask Pull/Stack: This displays the sum of all of the Ask side market depth pulling and stacking values. 
Only the value at the very last chart column is updated for this Subgraph. At least one of the Pulling/
Stacking columns needs to be displayed in the DOM in order to see this subgraph information.

• Ask/Bid Pull/Stack Sum Diff: This displays the difference between Sum Ask Pull/Stack and Sum Bid 
Pull/Stack. Only the value at the very last chart column is updated for this Subgraph. At least one of the 
Pulling/Stacking columns needs to be displayed in the DOM in order to see this subgraph information.

• Volume Above Volume POC: This displays the total volume that is above the Volume Point of Control.
• Volume Below Volume POC: This displays the total volume that is below the Volume Point of Control.
• Time Since Price Touched Bar High: This displays the amount of time that has elapsed since the last 

price was at the high of the bar. This value will only be displayed for live data and is not calculated for 
historical data. Therefore, any recalculation of the chart will remove all previous values that were 
displayed.

• Time Since Price Touched Bar Low: This displays the amount of time that has elapsed since the last price 
was at the low of the bar. This value will only be displayed for live data and is not calculated for historical 
data. Therefore, any recalculation of the chart will remove all previous values that were displayed.

• Average Ask Volume per Price: This displays the Total Ask Volume divided by the number of prices that 
make up the bar, less 1 (this can be thought of as the number of ticks that make up the bar).

• Average Bid Volume per Price: This displays the Total Bid Volume divided by the number of prices that 
make up the bar, less 1 (this can be thought of as the number of ticks that make up the bar).

Referencing Numbers Bars Calculated Values Subgraphs in Alert Formulas

[Link] - [Top]
Study and Chart Alert Formulas can make reference to the Subgraph values of the Numbers Bars Calculated 
Values study.

For any value that is displayed in the Numbers Bars Calculated Values as an Integer (no decimal point) the method 
to do this is the same as any other study. For example, if you want to reference the Ask Volume Bid Volume 
Difference (SG1) Subgraph, then use this in the Alert Formula ID#.SG1 where # is the study ID number.

In order to use values that are displayed as a Floating Point number (contains a decimal value), you would have to 
change the Value Format of the Numbers Bars Calculated Values to be at least as many decimal places as the 
displayed data. For example, if the value shown is 3875.25, then you would need to set the Value Format to 0.01 
(or to a value with more decimal places). You can then access the full number from the subgraph for this data.
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In order to use values that are displayed as a Percentage by default (such as Ask Volume Bid Volume Difference 
Percent) in an Alert formula, it is first necessary to set the Input for Use Default Number Formatting for All 
Subgraphs to Yes. When Use Default Number Formatting for All Subgraphs is set to Yes, then the Subgraph 
can be used in an Alert formula in the same way as other studies. For example, you can reference the Subgraph in 
an Alert Formula as ID#.SG11 where # is the study ID number.

In order to use values that are displayed as Time by default (such as Bar Duration in an Alert formula, it is first 
necessary to set the Input for Use Default Number Formatting for All Subgraphs to Yes and also to set the 
Value Format for the Numbers Bars Calculated Values Study to the maximum precision (0.00000001). This will 
then display the duration as a serial date/time value which then can be referenced in an alert.

Calculated Values Background Coloring Logic

[Link] - [Top]

When the Numbers Bars Calculated Values Input Color Background Based on Value Percentage is set to Yes, 
then each cell within the Numbers Bars Calculated Values table will have the background colored according to the 
following rules. Note that the coloring does not apply to the Labels or the Pullback Column.

Each row is evaluated on its own. Therefore, there is no comparisons being done between rows of the table. The 
following explanation will refer to a single row, although the calculations are the same for all rows within the table.

Within each row, the highest and lowest value can be established from all the data that is present, or it can be done 
per day or per session. When determining highest and lowest values either per day or per session, all rows are 
calculated using this method, not only those items that have a Daily or Session reset time. For more information, 
refer to the Input for Determine Maximum/Minimum Values for Background Coloring From.

When using Maximum and Minimum values on a daily or per session basis, the calculations described below, 
which are for all data in the chart, are the same. The only difference is the actual Maximum and Minimum values.

The last cell/bar in a row will follow the same rules as below, but until the bar is closed, the values that are seen as 
the cell updates will not be used to establish a Highest or Lowest value. If a value at the last bar exceeds the 
existing Highest or Lowest value, then that cell is colored the Range 3 Up/Down color, but the rest of the 
background coloring in the row will not update. Once the last bar closes, if it still establishes a new Highest or 
Lowest value, then the rest of the cells in the row will be updated accordingly.

• First, the Highest value and the Lowest value are determined for all values in the row (when Determine 
Maximum/Minimum Values for Background Coloring From is set to All Data) and an Up Range and 
Down Range are calculated. The values which are not within the current visible view of the chart are also 
used.
◦ If the Highest value is positive and the Lowest value is negative, then the Up Range is defined from 

the Highest Value to 0 and the Down Range is defined from the Lowest value to 0 (Up Range = 
Highest and Down Range = Lowest).

◦ If both values are positive, then the Up Range is determined to be the difference between the 
Highest value and the Lowest value (Up Range = Highest - Lowest).

◦ If both values are negative, the the Lower Range is determined to be the difference between the 
Lowest value and the Highest value (Down Range = Lowest - Highest).

• The Up Range and Down Range are then divided into four percentage groups as defined by the Percent 
Compare Thresholds. For example, if the Percent Compare Thresholds are set to .25, .50, and .75 then 
each range is divided into the following groups with each group mapping to a Color Range:
◦ 0.0% - 24.9% Up/Down Range 0 Color
◦ 25.0% - 49.9% Up/Down Range 1 Color
◦ 50.0% - 74.9% Up/Down Range 2 Color
◦ 75.0% - 100.0% Up/Down Range 3 Color

• The percentage value of each value in the row is determined and the appropriate coloring selected. Positive 
values are assigned into the Up Range # Colors and Negative values are assigned into the Down Range # 
Colors.
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◦ If the Highest value is positive and the Lowest value is negative, then a cell with a Positive value 
has its percent value calculated as Percentage = Cell Value / Highest Value; and a cell with a 
Negative value has its percent value calculated as Percentage = Cell Value / Lowest Value.

◦ If the Highest and Lowest values are both Positive, then each cell's percent value is calculated as 
Percentage = (Cell Value - Lowest Value) / (Highest Value - Lowest Value).

◦ If the Highest and Lowest values are both Negative, then each cell's percent value is calculated as 
Percentage = (Cell Value - Highest Value) / (Lowest Value - Highest Value).

• Zero values are handled special, depending on the range of values in the row. If the row is all Positive 
values, then a 0 value is mapped into the Up Range 0 Color. If the row is all Negative values, then a 0 value 
is mapped into the Down Range 0 Color. If the row values span across zero (both positive and negative 
values) then a 0 value is mapped into the Up Range 0 Color.

• If a row has all the same values (including all zero values) then the background coloring for all cells in that 
row uses the Up Range 0 Color.

NumbersBars Calculated Values Background Coloring Example

[Link] - [Top]
The following gives an example of how the Background Coloring of the Numbers Bars Calculated Values is 
determined. The image below shows how the background will be colored in this example.

• Input Settings:
◦ Color Background Based on Value Percentages: Yes
◦ Percent Compare Thresholds: .25, .50, .75
◦ Range 3 Up Color: R: 0, G: 255, B: 0
◦ Range 2 Up Color: R: 0, G: 212, B: 0
◦ Range 1 Up Color: R: 0, G: 170, B: 0
◦ Range 0 Up Color: R: 0, G: 127, B: 0
◦ Range 0 Down Color: R: 127, G: 0, B: 0
◦ Range 1 Down Color: R: 170, G: 0, B: 0
◦ Range 2 Down Color: R: 212, G: 0, B: 0
◦ Range 3 Down Color: R: 255, G: 0, B: 0

• Row Values:
◦ -4697
◦ 5845
◦ 470
◦ 687
◦ -3225
◦ -3458

• Percent Values for Row
◦ -4697 → 1.00 (-4697 / -4697 = 1.00)
◦ 5845 → 1.00 (5845 / 5845 = 1.00)
◦ 470 → 0.08 (470 / 5845 = 0.08)
◦ 687 → 0.11 (687 / 5845 = 0.11)
◦ -3225 → 0.69 (-3225 / -4697 = 0.69)
◦ -3458 → 0.74 (-3458 / -4697 = 0.74)

• Background Color Mapping
◦ -4697 (1.00) → Down Range 3 Color (1.00 > 0.75 and Negative Value)
◦ 5845 (1.00) → Up Range 3 Color (1.00 > 0.75 and Positive Value)
◦ 470 (0.08) → Up Range 0 Color (0.08 < 0.25 and Positive Value)
◦ 687 (0.11) → Up Range 0 Color (0.11 > 0.25 and Positive Value)
◦ -3225 (0.69) → Down Range 2 Color (0.50 < 0.69 < 0.75 and Negative Value)
◦ -3458 (0.74) → Down Range 2 Color (0.50 < 0.74 < 0.75 and Negative Value)

Numbers Bars Calculated Values Background Coloring Example 2
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The following gives an example of the Numbers Bars Calculated Values showing how the last bar in a chart will 
not affect the background coloring of the rest of the row if the bar happens to be higher or lower than the 
established high and low. Once the last bar is closed, however, the final value can cause the rest of the bar 
background colors to change if it establishes a new high or low.

The following Input values have been changed from the default and are important for this example. In particular, 
the values that are in the top 95% are displayed with a Light Blue background to make them more obvious.

• Color Background Based on Value Percentage: Yes
• Percent Compare Thresholds: .25, .50, .95
• Range 3 Up Color: Light Blue (R: 128, G: 255, B:255)
• Subgraph Displayed: Bid Volume Percent

The image below shows the highest value in the row is at the second bar in from the left at a time of 16:15 with a 
value of 56.83% and has a background of Light Blue. The rest of the colors are shaded based on this established 
highest value.

The image below shows the last bar at a time of 04:15 has now exceeded the previously established high of 56.83% 
with a new high value of 66.67%, therefore the last bar is also colored Light Blue. The rest of the bars, however, 
have not changed their coloring, as the last bar has not closed yet, and this highest value may not be the same value 
that is established when the bar closes. Therefore, we do not use this temporary value as a new high.

The image below shows the bar at 4:15 has now closed and another bar is starting to its right. The bar at 4:15 did 
not close with a value that is greater than the already established high value and did not close with a value that is 
less than the already established low value. This bar, therefore, has a background coloring of Green, and the rest of 
the bars have not changed their background colors.

Overlaying a Numbers Bars Calculated Values Study from Another 
Chart

[Link] - [Top]
It is supported to display more than one Numbers Bars Calculated Values study on a chart.

The reason why you would want to do this is when you want to specify different Volume Filtering settings for the 
Numbers Bars Calculated Values study compared to the Volume Filtering settings on the Destination chart it is 
applied to. This is done by having the Numbers Bars Calculated Values study refer to another chart with 
different Volume Filtering settings.

Another reason would be you want to add another Numbers Bars Calculated Values study to a chart is to have it 
refer to a chart for a different symbol.

Follow the instructions below to add a Numbers Bars Calculated Values study that references another chart.

1. Open another Intraday chart through File >> Find Symbol. This chart is called the Source chart.
2. For this Source Intraday chart, set the Volume Filtering for it as required. Make sure that Filter Trade 

Completely is unchecked on the Source chart. This must be unchecked.
3. Add to the Source chart the Numbers Bars Calculated Values study. For instructions refer to the Adding/

Modifying studies section. This is necessary for the Source chart to maintain the necessary data arrays 
which are relied upon by the Destination chart. The default configuration for this study is acceptable. This 
study can be kept hidden.

4. Go to the Destination chart where you want to add the Numbers Bars Calculated Values study. This is not 
the chart opened in Step 1.

5. Add the Numbers Bars Calculated Values study to the chart following the Displaying Numeric 
Information Below Numbers Bars instructions.
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6. Open the Study Settings window for the Numbers Bars Calculated Values study.
7. Select the Settings and Inputs tab.
8. Set the Reference Other Intraday Chart Input to Yes.
9. Set the Other Intraday Chart Reference Input to the chart opened at Step 1 above.
10. The chart being referenced may reload to have its settings match the destination chart.
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◦ Use Percent or Actual Values for Threshold Levels
◦ Percent Color Thresholds
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◦ Actual Color Thresholds
◦ Minimum Volume Intensity Percent
◦ Color Values Greater Than the Highest Quantity for Coloring
◦ Value Type for Highest Quantity for Coloring
◦ Highest Quantity For Coloring
◦ Value Type for Lowest Quantity For Coloring
◦ Lowest Quantity for Coloring
◦ Extend Last Known Depth
◦ Number of Minutes to Extend Last Known Depth (0 for All)
◦ Show Quantity Numbers
◦ Bid Quantity Numbers Color
◦ Ask Quantity Numbers Color
◦ Use Secondary Numbers Color for Quantities Greater Than or Equal To
◦ Secondary Numbers Color for Quantities Greater Than or Equal To
◦ Display Market Depth Quantities After Last Bar
◦ Depth Quantity Type to Display After Last Bar
◦ Percentage Of Fill Space To Display Market Depth Quantity Rectangles In
◦ Use Last Quantity Instead Of Max Quantity For Bars
◦ Determine Min and Max Levels from All Bars or Visible Bars
◦ Font Size
◦ Maximum Levels to Display (0 for All)
◦ Combine Increment in Ticks
◦ Automatic Combine Increment Adjustment Value

• Block Coloring Logic
• Combine Increment in Ticks Additional Information
• Market Depth Historical Graph Not Displaying
• Market Depth Data Time Stamping During Real Time Updates and Replays
• Market Depth Historical Graph Timing in Relation to Chart Bar Date-Times
• Drawing of Depth Quantities at Price Levels on Chart Bars where there have been No Depth Updates
• Improving Performance
• Downloading of Historical Market Depth Data
• Other Related Useful Studies
• c_ACSILDepthBars (Programmatically Accessing Market Depth Data) (Opens a new page)

Introduction

[Link] - [Top]
The Market Depth Historical Graph study displays by default at each chart column the highest market depth 
quantity at each price level, which occurred during the timeframe of the chart bar, as a color-coded rectangle.

If the Use Last Quantity Instead Of Max Quantity For Bars Input is set to Yes, then the last market depth 
quantity at a price level for the chart column will be displayed instead of the maximum quantity.

This study only works with Intraday charts.

The market depth quantities displayed after the last bar in the chart from the last column currently displayed in the 
chart, are displayed in the space between the last column with market depth data and the right side of the chart 
when the Display Market Depth Quantities After Last Bar Input is set to Yes. These values will match with the 
data in File >> Open Market Depth Window when the Depth Quantity Type to Display After Last Bar is set 
to Last Depth.

The maximum market depth quantity at a price level is only shown at the chart bar during the timeframe it 
occurred. For subsequent bars, if there has been no market depth update at that price level, the last market depth 
quantity is displayed until it is deleted by the market depth data stream.

In order for the Market Depth Historical Graph study to display the color-coded rectangles for market depth, 
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historical market depth data must be collected for the chart's symbol. Refer to the Step by Step Instructions.

If there has been no market depth updates for an entire bar, then, by default, no market depth data is displayed for 
that bar. Setting the Input for Extend Last Known Depth to Yes will extend the known depth value forward into 
those bars that do not have data. The Input for Number of Minutes to Extend Last Known Depth (0 for All) 
controls how far forward the extensions will extend.

Replaying market depth is also supported by using the Chart Replay feature.

During the formation of a chart bar which covers a certain span of time, the market depth bid and ask values are 
continuously varying during that timeframe. Therefore, for a given price level, there can be and most likely are 
both bid and ask market depth quantities recorded. However, only the bid side or ask side quantity at that price 
level is displayed depending upon which one is dominant. Both are not displayed.

Below are examples of the Market Depth Historical Graph study on an Intraday chart:

Step by Step Instructions

[Link] - [Top]
1. Make sure your Sierra Chart Service Package is set to a Service Package that includes Advanced features.
2. Select Global Settings >> Symbol Settings on the menu.
3. Locate the symbol or symbol pattern for the Symbol in the list of symbols, that you want to use the Market 

Depth Historical Graph study with. Select that symbol or symbol pattern.
4. Select the Record Market Depth Data option in the Settings section on the right for this symbol or 

symbol pattern.
5. Enable the Record Market Depth Data option by selecting Yes in the Custom list.
6. Check to ensure that the option for Use Custom Symbol Settings Values in the upper left corner of the 

Symbol Settings window is enabled. If this is not enabled, then click in the box to place a checkmark and 
enable this option.

7. Press OK.
8. Reconnect to the data feed with File >> Disconnect and File >> Connect to Data Feed after altering the 

Symbol Settings.
9. Go to the chart you want to add the Market Depth Historical Graph study to.
10. Select Analysis >> Studies.
11. In the list of the Studies Available, select Market Depth Historical Graph.
12. Press the Add button.
13. Press the Settings button. Set the Study Inputs as required.
14. Press OK.
15. Press OK.
16. Select Chart >> Chart Settings.
17. Adjust the Use Number of Days to Load >> Market Depth to the maximum number of days of market 

depth data you want to load in the chart relative to the last date loaded in the chart.
18. Press OK.
19. As the market depth data starts to be received, you will see the color-coded rectangles on the chart. Sierra 

Chart will need to be connected to the data feed with File >> Connect to Data Feed and the market needs 
to be open for the symbol in order to receive market depth data.

20. By default, historical market depth data is only loaded for the last 10 days of data in an Intraday chart if 
there is historical market depth data available for those days. To adjust this, select Chart >> Chart 
Settings. Increase or decrease the Use Number of Days to Load >> Market Depth setting. The default is 
10.

The market depth data is permanently recorded in depth files. One for each day. These files are located in the 
MarketDepthData subfolder of the Sierra Chart Data Files Folder. In the case of a Continuous Futures Contract 
chart, currently only historical market depth data will be displayed for the bars in the chart that are for the current 
futures contract symbol set with the Chart >> Chart Settings >> Symbol setting.
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To display lines on the chart at the most recent Bid and Ask prices at each chart bar, use the Bid and Ask Prices 
study. This is an optional study and not required.

Historical Market Depth Data can be downloaded for the previous 15 days when using the Denali Exchange Data 
Feed. Therefore, if Market Depth Data is missing due to not having Sierra Chart connected to the data feed at all 
times, then refer to the section for Downloading of Historical Market Depth Data.

Symbols that Provide Market Depth Data

[Link] - [Top]
Below is a list of Data Services, Exchanges and Symbols, which provide market depth data. Exchanges and 
categories of symbols that do not provide market depth data are also listed and noted of this fact. Consult with this 
list if you do not have market depth data for a particular symbol. 

In the case of the CME Group of exchanges, if you do not have market depth data for a particular symbol, then 
refer to Adding Support for CME Market Depth Data. 

• None of the Sierra Chart Real-time and Historical Forex/CFD symbols provide market depth data. As an 
alternative you can use the LMAX Trading Service which provides market depth data for Forex symbols.

• None of the Sierra Chart Market Statistics Data Feed symbols provide market depth data. 
• Symbols with the Crypto Currency Data Services do provide market depth data but the market depth data 

may be unreliable. Technical help is not provided for market depth data issues for these symbols.
• The following exchanges supported with the Denali Exchange Data Feed do provide market depth data. 

However, you may have to pay a higher priced exchange fee for market depth data: CME, CBOT, 
NYMEX, COMEX, EUREX, CFE, NASDAQ TotalView. NASDAQ Global Index symbols do not 
provide market depth data.

• The following exchanges supported with the Delayed Exchange Data Feed do provide market depth data: 
CME, CBOT, NYMEX, COMEX, EUREX, CFE. End of day delayed historical market depth data is 
available for NASDAQ TotalView symbols.

Study Inputs

[Link] - [Top]
Range 3 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 
Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 3 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 3 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 
Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
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the color gradient is based on this color and the Range 3 Max Ask Color.

See the Block Coloring Logic section for more details.

Range 2 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 2 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 2 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 2 Max Ask Color.

See the Block Coloring Logic section for more details.

Range 1 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 1 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 1 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 1 Max Ask Color.

See the Block Coloring Logic section for more details.



Range 0 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 0 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 0 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 0 Max Ask Color.

See the Block Coloring Logic section for more details.

Range 0 Min Bid Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 0 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 0 Max Bid Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 0 Min Bid Color.

See the Block Coloring Logic section for more details.

Range 1 Min Bid Color

[Link] - [Top]



This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 1 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 1 Max Bid Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 1 Min Bid Color.

See the Block Coloring Logic section for more details.

Range 2 Min Bid Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 2 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 2 Max Bid Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 2 Min Bid Color.

See the Block Coloring Logic section for more details.

Range 3 Min Bid Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 



Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 3 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 3 Max Bid Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 
Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 3 Min Bid Color.

See the Block Coloring Logic section for more details.

Use Range Minimum Colors

[Link] - [Top]
When this Input is set to Yes, the Range # Min Ask/Bid Color Inputs are used along with the Range # Max Ask/
Bid Color to determine the color gradient for depth values that fall into a specific range. Otherwise, the 
background color is used along with the Range # Max Ask/Bid Color to determine the color gradient for depth 
values that fall into a specific range.

Regardless of this setting, the Minimum Volume Intensity Percent still applies for each range of color values.

Use Percent or Actual Values for Threshold Levels

[Link] - [Top]
This Input controls whether the Threshold Levels that determine which color range a particular depth value will be 
colored, is determined from the Percent Color Thresholds or the Actual Color Thresholds.

This Input has two options:

• Percent: When the Use Percent or Actual Values for Thresholds Levels is set to this selection, the color 
range thresholds are determined from the Percent Color Thresholds Input.

• Actual Value: When the Use Percent or Actual Values for Thresholds Levels is set to this select, the 
color range thresholds are determined from the Actual Color Thresholds Input.

For more information, refer to the Block Coloring Logic section.

Percent Color Thresholds

[Link] - [Top]
This defines the percentages at which the Range 0-3 Ask/Bid Color options are separated when the Input for Use 
Percent or Actual Values for Threshold Levels is set to Percent.

Three values are to be entered as decimal values with a comma separating the values. For example, if the desired 
percentages are 40%, 60%, and 80%, these would be entered in this field as .40, .60, .80.

See the Block Coloring Logic section for more details.



Actual Color Thresholds

[Link] - [Top]
This defines the actual depth values at which the Range 0-3 Ask/Bid Color options are separated when the Input 
for Use Percent or Actual Values for Threshold Levels is set to Actual Values.

Three values are to be entered with a comma separating the values. For example, if the desired values are 500, 
1000, and 1500, these would be entered in this field as 500, 1000, 1500.

See the Block Coloring Logic section for more details.

Minimum Volume Intensity Percent

[Link] - [Top]
This percentage is the intensity used for the blocks with the smallest, non-zero, market depth quantity within each 
color range among all of the visible blocks on the chart. The valid range for this Input is 0 to 90.

A greater value for this Input will effectively increase the visibility of blocks towards the bottom of each color 
range, but decrease the overall contrast. Whereas a lesser value for this Input will increase the contrast between 
blocks, but decrease the visibility of blocks towards the bottom of each color range. A value of 0 will make it so 
the blocks with the smallest, non-zero, market depth quantity within each color range, among all of the visible 
blocks on the chart will have an intensity of 0 percent, effectively making them the same color as the chart 
background.

See the Block Coloring Logic section for more details.

Color Values Greater Than the Highest Quantity for Coloring

[Link] - [Top]
This Input controls whether values that are greater than the Highest Quantity for Coloring will be drawn or not. 
When this Input is set to Yes (the default), then any quantity that is greater than or equal to the Highest Quantity 
for Coloring, will be drawn and colored the Range 3 Max Color.

When this Input is set to No, then any value that is greater than the Highest Quantity for Coloring will not be 
drawn.

Value Type for Highest Quantity for Coloring

[Link] - [Top]
This Input controls how the value entered in the Highest Quantity for Coloring is interpreted. The available 
options are the following:

• Actual Value: This sets the value entered in the Highest Quantity for Coloring Input as the actual Market 
Depth value that will be used as the largest depth value for coloring purposes.

• Percentage of Maximum Depth: This sets the value entered in the Highest Quantity for Coloring Input 
as a Percentage of the Maximum Depth which establishes the largest depth value for coloring purposes.

It is important to note that when using the option Percentage of Maximum Depth this is the percentage of the 
Maximum Market Depth Value based on the setting for the Determine Min and Max Levels From All Bars or 
Visible Bars Input. When Determine Min and Max Levels From All Bars or Visible Bars is set to Visible Bars 
then as scrolling through the chart, the highest quantity for coloring, will be constantly changing as the Maximum 
Depth Value changes based on what is in view.

Highest Quantity For Coloring

[Link] - [Top]
This value determines the highest depth level that will be used for the Block Coloring Logic. Any Market Depth 



value that is greater than or equal to the determined Highest Quantity for Coloring will be colored the Range 3 
Max Color.

When the Input for Value Type for Highest Quantity for Coloring is set to Actual Value then the value of this 
Input is used directly to set the highest depth level that is used for coloring the blocks. In this case, setting this 
Input to a value of 0 means the highest quantity is set by the actual Maximum Depth being used. Setting this value 
to any number greater than the actual Maximum Depth will have no effect.

When the Input for Value Type for Highest Quantity for Coloring is set to Percentage of Maximum Depth 
then this Input is divided by 100 to determine a decimal percentage which is then multiplied by the actual 
Maximum Depth Value to determine the highest quantity that is used for coloring. In this case, setting this Input to 
a value of 0 is treated as 0% and 0 is established as the highest and lowest quantity for coloring. Also in this case, 
setting this to a value greater than or equal to 100 will use the actual Maximum Depth Value as the highest quantity 
for coloring.

The purpose of this Input is to prevent very large values from desaturating the rest of the graph. For example, if 
you were viewing a graph where most quantity values are in the range of 100-500, but there are one or two 
quantities that are over 5000, then these large quantity values will stand out significantly while all of the other 
quantity values would be barely visible. With this Input, if it is set to a value of 500 or 600 (and the Value Type 
for Highest Quantity for Coloring is set to Actual Value) for example, then the large quantity values would not 
stand out as much, and the details of the rest of the graph would be more visible.

Value Type for Lowest Quantity For Coloring

[Link] - [Top]
This Input controls how the value entered in the Lowest Quantity for Coloring is interpreted. The available 
options are the following:

• Actual Value: This sets the value entered in the Lowest Quantity for Coloring Input as the actual Market 
Depth value that will be used as the lowest depth value for coloring purposes.

• Percentage of Maximum Depth: This sets the value entered in the Lowest Quantity for Coloring Input 
as a Percentage of the Maximum Depth which establishes the lowest depth value for coloring purposes.

It is important to note that when using the option Percentage of Maximum Depth this is the percentage of the 
Maximum Market Depth value based on the setting for the Determine Min and Max Levels from All Bars or 
Visible Bars Input. When Determine Min and Max Levels from All Bars or Visible Bars is set to Visible Bars 
then as scrolling through the chart, the lowest quantity for coloring, will be constantly changing as the Maximum 
Depth Value changes based on what is in view.

Lowest Quantity for Coloring

[Link] - [Top]
This value determines the lowest depth level that will be used for the Block Coloring Logic. Any Market Depth 
value that is less than or equal to the determined Lowest Quantity for Coloring is not displayed on the graph.

It is not possible to set a Lowest Quantity for Coloring that is equal to or greater than the Highest Quantity for 
Coloring. Therefore, when this Input is entered that would establish a Lowest Quantity for Coloring that is greater 
than or equal to the Highest Quantity for Coloring, then the Lowest Quantity for Coloring is set to be a value of 1 
less than the Highest Quantity for Coloring and the number displayed for this Input is appropriately updated.

When the Input for Value Type for Lowest Quantity for Coloring is set to Actual Value then the value of this 
Input is used directly to set the lowest depth level that is used for coloring the blocks. In this case, setting this Input 
to a value of 0 means the lowest quantity is set by the actual Minimum Depth being used. Setting this value to any 
number less or equal to the actual Minimum Depth will have no effect.

When the Input for Value Type for Lowest Quantity for Coloring is set to Percentage of Maximum Depth then 
this Input is divided by 100 to determine a decimal percentage which is then multiplied by the actual Maximum 
Depth Value to determine the lowest quantity that is used for coloring. In this case, setting this Input to a value of 0 



means the lowest quantity is set by the actual Minimum Depth being used.

Extend Last Known Depth

[Link] - [Top]
When this is set to Yes, the last known market depth quantities will be drawn to extend forward into chart columns 
where no actual depth quantities are known, up to the number of minutes defined in the Number of Minutes to 
Extend Last Known Depth Input.

This Input only has an effect when market depth data at a price level has been deleted or does not exist and there 
has not been a market depth update at that price level at subsequent chart bars.

When the depth data for the last bar or bars in the chart are not known, then this setting does not extend the last 
known depth to the end of the chart bars. In this case it is necessary to use the Display Market Depth Quantities 
After Last Bar setting.

Number of Minutes to Extend Last Known Depth (0 for All)

[Link] - [Top]
This Input controls how far forward the market depth data is extended forward when the input for Extend Last 
Known Depth is set to Yes. When this input is set to a value of 0, the data is extended as far forward as possible. 
Otherwise, it is only extended the number of minutes that are entered.

The extension of the market depth for any given bar is only performed when that bar is displayed and visible on the 
chart. When the bar is not visible, then the extended market depth data from that bar will also not be displayed. 
Therefore, there may still be areas of the chart in which the Market Depth Historical Graph does not display any 
depth information regardless of the value of this setting.

Show Quantity Numbers

[Link] - [Top]
This Input controls the display of the market depth quantities used for the colored blocks. The quantities are 
displayed within the colored blocks.

This Input has the following 4 options:

• None: No quantity values are displayed.
• In Bars Only: The quantities are only displayed in the price bars.
• In Bars and After Last Bar: If the Input Display Market Depth Quantities After Last Bar is set to Yes 

then the quantity numbers are displayed in the price bars as well as the extended last bar on the right side of 
the chart. If the Input Display Market Depth Quantities After Last Bar is set to No then the quantities 
are only displayed in the price bars.

• Only After Last Bar: If the Input Display Market Depth Quantities After Last Bar is set to Yes then the 
quantity numbers are only displayed in the extended last bar on the right side of the chart. If the Input 
Display Market Depth Quantities After Last Bar is set to No then no quantities are displayed.

If there is not enough space within the block to display the full number, the number will be clipped. This is 
something to be aware of. In this particular case you will need to increase the chart bar spacing.

You may want to change the color of the quantity numbers to make them more visible. To do this, set the Bid 
Quantity Numbers Color and the Ask Quantity Numbers Color Inputs to the colors that you want.

Bid Quantity Numbers Color

[Link] - [Top]
This is the color that is used for the displayed Bid quantity numbers when the Show Quantity Numbers Input is 
set to a value other than None.
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Ask Quantity Numbers Color

[Link] - [Top]
This is the color that is used for the displayed Ask quantity numbers when the Show Quantity Numbers Input is 
set to a value other than None.

Use Secondary Numbers Color for Quantities Greater Than or Equal To

[Link] - [Top]
When this Input is set to a value other than zero and the Input for Show Quantity Numbers is set to a value other 
than None, then any Market Depth value that is greater than or equal to this Input will be colored the Secondary 
Numbers Color for Quantities Greater Than or Equal to.

Otherwise, if this Input is set to zero, then the quantity coloring is set by the Bid Quantity Numbers Color and 
Ask Quantity Numbers Color Inputs only.

Secondary Numbers Color for Quantities Greater Than or Equal To

[Link] - [Top]
This Input controls the coloring of Market Depth quantity values that are greater than or equal to the Input for Use 
Secondary Numbers Color for Quantities Greater Than or Equal To. The Input for Show Quantity Numbers 
also must be set to a value other than None to see the quantities displayed in the graph.

Display Market Depth Quantities After Last Bar

[Link] - [Top]
When this is set to Yes, the depth quantities for the last visible bar will be extended from the last bar to the right 
side of the chart, subject to the Percentage Of Fill Space To Display Market Depth Quantity Rectangles In 
Input. The depth values displayed are determined from the Input Depth Quantity Type to Display After Last 
Bar.

This column of blocks after the last bar which display the market depth quantities (when the Display Market Depth 
Last Quantities After Last Bar Input is set to Yes), will only update using market depth updates which have 
timestamps which are within the timeframe of the last bar. If the last bar is a variable timeframe bar, then they will 
only update using market depth updates with timestamps up to the timestamp of the last trade within that bar.

When a bar completes and before a new bar begins, the market depth data quantities displayed after the last bar, 
will not update until the new bar begins. This will cause them to appear delayed relative to the current market 
depth data displayed through other features displaying market depth like the Bid Size and Ask Size columns in the 
market data and trading columns on the right side of the chart, if enabled.

Depth Quantity Type to Display After Last Bar

[Link] - [Top]
This Input controls which data is displayed after the last bar when the Input Display Market Depth Last 
Quantities After Last Bar is set to Yes. This allows the depth data displayed after the last bar to display different 
information than what is in the last bar. The following options are available:

• Maximum Depth: This displays the maximum depth value obtained at each price level.
• Last Depth: This displays the last depth value at each price level.

Percentage Of Fill Space To Display Market Depth Quantity Rectangles In

[Link] - [Top]
For any depth quantities that are extended to the right side of the chart, such as from the Extend Last Known 
Depth or Display Market Depth Last Quantities After Last Bar Inputs, this Input controls how much of the fill 
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space may be used for drawing those extensions. 

A value of 0 means extensions will not enter the fill space, where as a value of 100 means extensions will fill all of 
the fill space. A value of 50 means extensions will fill into the left half of the fill space while the right half of the 
fill space remains untouched.

It is useful to set this to a value of less than 100 when Trade >> Draw DOM Graph on Chart is enabled.

Use Last Quantity Instead Of Max Quantity For Bars

[Link] - [Top]
This applies to price levels within bars where more than one depth quantity was recorded within the timeframe of 
the bar for that price level. When this Input is set to true, only the last quantity at the price level for the timeframe 
of the bar will be displayed, otherwise the maximum quantity at the price level within the timeframe of the bar will 
be displayed. This Input has no effect on the quantities that are displayed as extending beyond the end of a bar.

Determine Min and Max Levels from All Bars or Visible Bars

[Link] - [Top]
This Input controls how the Minimum and Maximum volumes that are used to determine the coloring of the 
Market Depth Historical Graph, are determined.

This Input has the following options:

• All Bars: When this option is selected, the Minimum and Maximum depth levels are determined from all 
bars in the chart that contain market depth data.

• Visible Bars: When this option is selected, the Minimum and Maximum depth levels are determined from 
the bars where the timeframe for those bars is within the visible portion of the screen. In other words, this 
setting is only dependent on the visible area from the left to the right of the screen and is not dependent on 
the top or bottom of the screen. Therefore, if market depth data is displayed above the top, or below the 
bottom of the visible area, but the bar is still within the visible timeframe, then those market depth levels 
are taken into consideration for the Maximum and Minimum values.

• Trading Day: When this option is selected, the Minimum and Maximum depth levels are determined for 
each trading day. The trading day is defined by the Session Times and starts at the Evening Session Start 
Time and ends at the Primary Session End Time. If an Evening Session is not being used, then the Primary 
Session Start and End Times are used.

• Day/Evening Sessions: When this option is selected, the Minimum and Maximum depth levels are 
determined for each trading session. Each trading session is defined by the Session Times where the 
Primary Session is determined separately from the Evening Session.

Font Size

[Link] - [Top]
This Input controls the size of the font that is used to display quantity values when the Input Show Quantity 
Numbers is set to anything other than None.

When this Input is set to a value of 0, the font size is set by the Chart Text font as defined in the Fonts and Text 
section of the Graphics Settings.

Maximum Levels to Display (0 for All)

[Link] - [Top]
This Input controls the total number of Market Depth levels that are displayed at each bar. The location of the 
levels is centered around the Last price of the bar.
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Note that this is the total number of levels, including both Bid and Ask levels, not just the amount for one side.

Setting this Input to 0 will display all available Market Depth levels.

Combine Increment in Ticks

[Link] - [Top]
This Input controls the number of levels of Market Depth that are combined together to form a single new depth 
level.

The combination is done based on the number of ticks that are to be combined, with the result placed at the 
rounded price level for the combination.

The following image gives an example of how the combining is performed. In this example, the tick size is 0.25, 
and the Combine Increment in Ticks is set to 3.

Additional information on differences that can be seen between the Market Depth Historical Graph and other 
Market Depth values due to the Combine Increment in Ticks can be found in the Combine Increment in Ticks 
Additional Information section.

Automatic Combine Increment Adjustment Value

[Link] - [top]
When this Input is set to a value of 5 or greater, and the chart scale is compressed (expanded) to a point within the 
range of the entered value, then the Market Depth Historical Graph data will be automatically combined 
(disjoined).

A smaller value will require the market depth data to be more closely spaced before they are combined (disjoined), 
whereas a larger value allows the market depth data to be larger before being combined (disjoined).

This Input works by actually adjusting the Combine Increment in Ticks Input and updates the Combine 
Increment In Ticks with the actual increment that is being used to join (disjoin) the data. 

If the Combine Increment in Ticks is changed when the Automatic Combine Increment Adjustment Value is 
set to a value of 5 or greater, then the Market Depth Historical Data will change to the entered Combine 
Increment in Ticks and then will combine (disjoin) the data immediately based on the setting for Automatically 
Combine Increment Adjustment Value.

A value of 5 or greater is required in order to allow the Automatic Combine Increment in Ticks to function. Any 
value less than 5 will not combine the market depth data as the scaling is changed.

The actual value entered is the number of pixels on the screen, such that when the size of a data increment of the 
market depth data becomes smaller (larger) than this number of pixels, then it will combine (disjoin) the data. It is 
important to understand that although there is an internal methodology as to how it determines when to combine 
(disjoin), it is not meant for a user to calculate a specific value to be used. Rather, it is expected that the user will 
simply use this as a control to be tweaked to a value that works best for their circumstances.

When the chart scaling is set to Automatic, it is very likely that as scrolling through the chart, the market depth 
data will combine (disjoin) due to changes in the scaling of the chart.

Block Coloring Logic

[Link] - [Top]
Historical market depth quantities are shown on the chart as colored blocks. Each block represents a market depth 



quantity within a particular time frame and price level. These blocks are colored such that blocks with greater 
quantity within a given color range (Range n Max Ask/Bid Color) use a color that is closer to the corresponding 
color input. Blocks with lesser quantities within a given color range will appear faded toward the color of the 
background or to the color defined by the Range n Min Ask/Bid Color when the Input for Use Range Minimum 
Colors is set to Yes.

Blocks are colored relative to the minimum and maximum historical market depth quantities that are established by 
the Input for Determine Min and Max Levels from All Bars or Visible Bars. The maximum quantity is the 
greater of both the greatest Bid quantity and the greatest Ask quantity. The minimum quantity is the lesser of both 
the smallest Bid quantity and the smallest Ask quantity. Very often the minimum market depth value is not visible 
on the chart, as it is of the opposing depth type (for example, at a price of 2040.25 the Bid Depth is 50 and the Ask 
Depth is 2, the Bid Depth is displayed on the chart, but the Ask may be the minimum depth value).

If the Highest Quantity for Coloring Input is set to a value greater than zero, any historical market depth 
quantities that are greater than that value will be treated as equal to that value for the purposes of coloring. This 
Input value does not increase the maximum quantity value used for coloring if all visible historical market depth 
quantities are less than the Highest Quantity For Coloring.

The study has separate color Inputs for the Bid side and the Ask side. The color used for a particular block is 
determined by the side with the greater quantity at that particular price level and chart column. Either the Bid 
quantity or the Ask quantity will be used.

Intensities for the entire graph are calculated independent of side. If the greatest historical Bid quantity is greater 
than the greatest historical Ask quantity, the intensity of the greatest historical Ask quantity will be less than the 
intensity of the greatest historical Bid quantity. Setting the color Inputs for both sides to the same color will make 
the Bid and Ask sides indistinguishable.

For the block (or blocks) with a quantity that matches the maximum quantity, the exact Range 3 Max Color Input 
for the dominant side of that block is used. Quantities less than the maximum quantity within the color range are 
faded into the chart background color or to the Minimum Range Color if the Input for Use Range Minimum 
Colors is set to Yes.

For the block (or blocks) with a quantity that matches the minimum quantity (if visible), the color for that block 
will have an intensity equal to the Minimum Volume Intensity Percent Input. The only rare exception to this case 
is when the minimum quantity is equal to the maximum quantity, in which case the intensity will be 100%.

Intensity is the percentage of the dominant side Range Maximum Input color that is used over the chart 
background color (or Range Minimum Color if the Input for Use Range Minimum Colors is set to Yes). An 
intensity of 0% results in the chart background color (Range Minimum Color), and an intensity of 100% results in 
the exact Range Maximum Input color. An intensity of 50% is half way between the chart background color 
(Range Minimum Color) and Range Maximum Input color.

The color intensities for blocks with quantities between the lowest quantity and the highest quantity and within a 
particular color range correspond to a linear scale between the 0% and 100%. The use of a particular color range is 
determined by the values entered in the Percent Color Thresholds or Actual Color Thresholds depending on the 
setting for Use Percent or Actual Values for Threshold Levels.

Quantities of zero, if they need to be displayed, will use the same color as the chart background color (Range 
Minimum Color).

The following logic is used when determining a particular color:

• The range of the highest to lowest depth is determined. If the Highest Quantity for Coloring and the 
Lowest Quantity for Coloring are both set to 0 and their respective Value Types are both set to Actual 
Value then this is the highest depth value minus the lowest depth value of the respective bars in the chart. 
As noted above, the lowest depth value may not be displayed as it is most likely the non-dominant side. 

If the Highest Quantity for Coloring is non-zero and is less than the Maximum Depth Value, then the 



value entered in the Highest Quantity for Coloring Input will be used as the highest depth value. 

If the Lowest Quantity for Coloring is non-zero and is greater than the Minimum Depth Value, then the 
value entered in the Lowest Quantity for Coloring Input will be used as the lowest depth value. 

• The range of depth values is treated as a percentage ranging from 0% (lowest value) to 100% (highest 
value), and each depth value is evaluated to determine it's percentage position within the range.

• The choice of Bid or Ask is determined by which side is larger. For example, if the Ask is 243 and the Bid 
is 54, then the Depth at that Bar and Price will be the Ask at 243.

• When using the Actual Color Thresholds, the entered values are converted internally to percentages of the 
range of depth values in order to determine the appropriate coloring option. The percentage is determined 
by the following formula: Percentage = (Actual Color Threshold Value - Minimum Depth) / 
(Maximum Depth - Minimum Depth). This step is necessary in order to increase the speed of the Market 
Depth Historical Graph calculations by creating a mask of data that is used once, rather than continually 
recalculating the data. 

Internally, the range of the masking data goes from 0 to 1000, but it is still possible that while using the 
Actual Color Thresholds with large depth numbers, that a particular depth will not change to the specific 
color level at the precise number, but will do so at a value within a few points of the entered number. For 
example, if the Actual Color Thresholds are entered as 5000, 15000, 25000, then it is possible that a depth 
value of 25001 will still be within the Range 2 colors and that it is not until a depth of 25003 that the color 
changes to Range 3.

• The Range 0-3 Max/Min Ask/Bid Color to be used is determined by the Percentage or percentage 
equivalent of the Actual value of each depth value (as determined above) and where it falls into the range of 
values defined in the Percent Color Thresholds or the Actual Color Thresholds. The following 
determines which specific color range is used:
◦ If the Percentage is less than or equal to the lowest value in the Percent Color Thresholds or the 

Depth Value is less than or equal to the percentage equivalent of the lowest value in the Actual 
Color Thresholds when using the Actual Values, then the Range 0 Bid/Ask Color is used.

◦ If the Percentage is greater than the lowest value and less than or equal to the middle value in the 
Percent Color Thresholds or the Depth Value is greater than the percentage equivalent of the 
lowest value and less than or equal to the percentage equivalent of the middle value in the Actual 
Color Thresholds when using the Actual Values, then the Range 1 Bid/Ask Color is used.

◦ If the Percentage is greater than the middle value and less than or equal to the highest value in the 
Percent Color Thresholds or the Depth Value is greater than the percentage equivalent of the 
middle value and less than or equal to the percentage equivalent of the highest value in the Actual 
Color Thresholds when using the Actual Values, then the Range 2 Bid/Ask Color is used.

◦ If the Percentage is greater than the highest value in the Percent Color Thresholds or the Depth 
Value is greater than the percentage equivalent of the highest value in the Actual Color Thresholds 
when using the Actual Values, then the Range 3 Bid/Ask Color is used.

• Each color range is also treated as a percentage range from 0% to 100% (color percentage). A depth value 
is then converted to a percentage within the range of values within a specific Color range. The final color 
that is used is determined by a linear interpolation from the Input color to the Background color (or to the 
Range Minimum Color if the Input for Use Range Minimum Colors is set to Yes) based on this color 
percentage, where 100% is the entered Input color and 0% is the Background color (or the Range Minimum 
Color). 

If the Minimum Volume Intensity Percent is non-zero, then any color that would be lower than this 
percentage value is not used in the calculation of the color percentage. This would mean that a Color 
Percentage of 0% would map to the color value that would be defined at the Minimum Volume Intensity 
Percent without this scaling. 

Example 1 - Interpolation to Background Color with Percent Color Thresholds:

The following example uses only the Ask depths for simplicity. The data and Inputs are as follows:

• Maximum Depth Value: 1000
• Minimum Depth Value: 0
• Range 3 Max Ask Color: Grey (RGB values of 100, 100, 100) 



• Background Color: Black (RGB values of 0, 0, 0) 
• Highest Quantity for Coloring: 0
• Lowest Quantity for Coloring: 0
• Percent Color Thresholds: .25, .5, .75
• Minimum Volume Intensity Percent: 0
• Depth Value: 850

The following steps are used to calculate the specific color for this depth and price:

1. Since the Depth Value is 850, and the range of data is 0 - 1000, the Range Percentage for this value is 0.85 
(850 / (1000 - 0)).

2. This Range Percentile is greater than the highest value in the Percent Color Thresholds, therefore the 
Range 3 Max Ask Color is the basis color for this depth value.

3. Since the Minimum Volume Intensity Percent is zero, the full range of possible colors for this Color 
Range will be used. The low value of this color range is 750 (.75 * 1000) and the high value within this 
color range is 1000, therefore this Depth Value equates to a Color Percentage of 0.4 ((850 - 750) / (1000 - 
750)).

4. A linear interpolation of the entered color results in a grey color with RGB values of (40, 40, 40).
Example 2 - Interpolation to Range Minimum Color with Percent Color Thresholds:

The following example uses only the Ask depths for simplicity. The data and Inputs are as follows:

• Maximum Depth Value: 1000
• Minimum Depth Value: 0
• Range 3 Max Ask Color: Dark Blue (RGB values of 0, 0, 100) 
• Range 3 Min Ask Color: Dark Red (RGB values of 100, 0, 0) 
• Highest Quantity for Coloring: 0
• Lowest Quantity for Coloring: 0
• Percent Color Thresholds: .25, .5, .75
• Minimum Volume Intensity Percent: 0
• Depth Value: 850

The following steps are used to calculate the specific color for this depth and price:

1. Since the Depth Value is 850, and the range of data is 0 - 1000, the Range Percentage for this value is 0.85 
(850 / (1000 - 0)).

2. This Range Percentile is greater than the highest value in the Percent Color Thresholds, therefore the 
Range 3 colors are used to determine the final color for this depth value.

3. Since the Minimum Volume Intensity Percent is zero, the full range of possible colors for this Color 
Range will be used. The low value of this color range is 750 (.75 * 1000) and the high value within this 
color range is 1000, therefore this Depth Value equates to a Color Percentage of 0.4 ((850 - 750) / (1000 - 
750)).

4. A linear interpolation of the entered color results in a Burgundy color with RGB values of (40, 0, 40).
Example 3 - Interpolation to Range Minimum Color with Actual Color Thresholds:

The following example uses only the Ask depths for simplicity. The data and Inputs are as follows:

• Maximum Depth Value: 1000
• Minimum Depth Value: 0
• Range 3 Max Ask Color: Dark Blue (RGB values of 0, 0, 100) 
• Range 3 Min Ask Color: Dark Red (RGB values of 100, 0, 0) 
• Highest Quantity for Coloring: 0
• Lowest Quantity for Coloring: 0
• Actual Color Thresholds: 250, 500, 750
• Minimum Volume Intensity Percent: 0
• Depth Value: 850

The following steps are used to calculate the specific color for this depth and price:

1. The Actual Color Thresholds are converted to percentage values based on the Minimum and Maximum 



Depth values. For the Actual Color Threshold of 250, the following calculation is used: Percentage = (250 - 
0) / (1000 - 0). This results in Actual Color Thresholds as percentages of 0.25, 0.50, 0.75.

2. Since the Depth Value is 850, and the range of data is 0 - 1000, the Range Percentage for this value is 0.85 
(850 / (1000 - 0)).

3. This Range Percentile is greater than the highest percentage value of the Actual Color Thresholds, 
therefore the Range 3 colors are used to determine the final color for this depth value.

4. Since the Minimum Volume Intensity Percent is zero, the full range of possible colors for this Color 
Range will be used. The low value of this color range is 750 and the high value within this color range is 
1000, therefore this Depth Value equates to a Color Percentage of 0.4 ((850 - 750) / (1000 - 750)).

5. A linear interpolation of the entered color results in a Burgundy color with RGB values of (40, 0, 40).

Combine Increment in Ticks Additional Information

[Link] - [Top]
When the Input for Combine Increment in Ticks is set to a value other than 1, there are few changes that occur to 
the way the Market Depth Historical Graph is displayed. The following gives the information on why these may 
occur and how they are to be interpreted.

• Rounded Price Level: When using a Combine Increment in Ticks value other than 1, the resulting data is 
placed at the rounded price level for the given Tick Size and Combine Increment in Ticks. This rounded 
price level is the price at which the price can be divided by the Combined Tick Size with no remainder. 

For example, given a tick size of 0.25 and a Combine Increment in Ticks value of 3, the summed depth 
values will be placed at price values of 0.75, 1.50, 2.25, ... 3099.75, 3100.50, 3101.25, etc. 

This also means that the values that are summed together are those depth values that are surrounding the 
rounded depth, using a standard rounding mechanism. For example, at the new rounded price level of 
3100.50, the depths at the following prices were summed together: 3100.25, 3100.50, 3100.75. 

The following image shows this combination of the depths for the above scenario. 

• Best Bid/Best Ask Does Not Match DOM: When using a Combine Increment in Ticks value other than 1, 
the data is combined based on the rounding price value as described above. Although they are not displayed 
in the DOM, there are Bid Depth values above the current price and there are Ask Depth values below the 
current price. These values are included in the calculation of the combined market depth. 

In the image below, both the Market Depth Historical Graph and the Chart DOM have been set to have a 
Combine Increment in Ticks to 2. As can be seen, there is a difference in the Bid Depth, which is 
showing as 59 in the Chart DOM and 61 in the Market Depth Historical Graph. This is because the Market 
Depth Historical Graph is including an additional depth of 2 that would be located at the price above the 
Best Bid. 

• Space at Top of Market Depth When Using Maximum Levels to Display and Combine Increment in 
Ticks: When using both the Maximum Levels to Display and the Combine Increment in Ticks there 
may be a space between the coloring of the Highest Priced Market Depth and the one below it. This is due 
to the number of depth levels at the top and bottom of the Market Depth Historical Graph being split by the 
Combine Increment in Ticks based on the actual price at any given time and how that relates to the 
Rounded Price Level (see above). Therefore, what is presented is the number of levels combined at the 
top, but then displayed at the rounded price for that level. 

In the image below, the Market Depth of 133 is the sum of the 73 and 60 Ask Depths at prices of 3213.50 
and 3213.75 respectivly. But the display of the combined depth is at the price of 3215.00 which is the 
rounded price level for the given Combine Increment in Ticks at that level. The thickness of the market 
depth bar at that level reflects the number of market depth levels that actually contributed to that bar (2 in 
this case). 



Market Depth Historical Graph Not Displaying

[Link] - [Top]
Follow through the instructions here to resolve a problem where the Market Depth Historical Graph study does not 
display any data, or not displaying any data at particular Date-Times in the chart.

The instructions here also apply to verifying there is historical market depth data for a particular period of time in 
the chart for the purpose of seeing if during a replay, market depth data will be replayed during that time range. 

In this case, the chart must not be replaying and you will need to scroll the chart back in time to the point in time 
you want to do the replay for, to see if there is historical market depth data for that period of time.

This information also applies to verify there is historical market depth data which is used by the Bid and Ask 
Depth Bars study. If there is not any data displayed by the Market Depth Historical Graph study for the period of 
time you want to see data from the Bid and Ask Depth Bars study, then this is why you do not see data for that 
study. 

1. First, make sure your Sierra Chart Service Package is set to a Service Package that includes Advanced 
features. Otherwise, the Market Depth Historical Graph study will not display anything. It will be blank.

2. Make sure to add the Market Depth Historical Graph study to the chart if it is not already. Refer to the 
Step by Step Instructions on this page.

3. The Market Depth Historical Graph study can only be used on an Intraday chart. Not Historical Daily 
charts. 

4. To ensure there is market depth data from the particular Date-Time you want to see market depth data for in 
the chart, follow the Downloading of Historical Market Depth Datainstructions on this page. If this resolves 
the problem, then stop here.

5. Reconnect to the data feed. Stop here if the problem is resolved.
6. Verify market depth data is being received for the symbol. To do this, first connect to the data feed with 

File >> Connect to Data Feed. 

Go to the chart and select File >> Open Market Depth Window. You should see multiple levels of market 
depth data. If not, that is where the problem is. You will need to contact your Data/Trading Service 
provider and make sure that market depth data is authorized for the symbols that you require market depth 
data for. Stop here if this is the problem. 

This step is only applicable for viewing market depth data at the last bar in the chart and ensuring it will be 
recorded in the present time so it can be viewed historically. 

If you want to view historical market depth data on the chart, then this step is not going to be applicable. 

There are also settings which limit the amount of market depth data requested from the external data feed 
and displayed. For more information, refer to Not Receiving the Full Number of Market Depth Levels. 

7. Select Chart >> Chart Settings >> Market Depth. Make sure the Maximum Market Depth Data Days 
to Load setting is set to the number of days from the last date in the chart, that you want to load market 
depth data for. This is particularly important during a chart replay, that it is set high enough to load market 
depth data back to the dates you will be replaying. 

8. Reset the defaults for the Market Depth Historical Graph study by opening the Study Settings window 
for the study (Analysis >> Studies >> [select study in Studies to Graph] >> Settings). 

Press the Reset Defaults button. 
9. Press OK.
10. Press the Remove button on the Chart Studies window to remove the study. 
11. Add the Market Depth Historical Graph study again from the Studies Available list.
12. Press OK. Stop here if the problem is resolved. 
13. If you see the Market Depth Historical Graph colored rectangles on the chart but no quantity numbers 

displayed within them, then make sure the Show Quantity Numbers Input for the Market Depth Historical 
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Graph study is set as you require. 

Also check the Quantity Numbers Color setting to make sure it is set to a visible color. To adjust Study 
Inputs, refer to Modifying Studies. 

And increase the chart bars spacing to ensure there is sufficient width per chart column to display the 
quantity numbers. 

14. Set the Lowest Quantity for Coloring Input with the Market Depth Historical Graph study to zero(0). To 
adjust Study Inputs, refer to Modifying Studies. 

15. If market depth data is not being displayed on only a portion of the chart (market depth data is displayed in 
some areas, but not in others), then this indicates that the market depth data is missing where you are not 
seeing it. 

In this case, refer to Downloading of Historical Market Depth Data 

If required, the last reported market depth quantities can be displayed from the chart bar which that 
occurred on, forward into the areas with missing data. To do this, set the Market Depth Historical Graph 
Input for Extend Last Known Depth to Yes. 

16. Verify that there are data files present. Go to the \Data\MarketDepthData folder in the Sierra Chart 
installation folder on your system (usually C:\SierraChart), through your operating system file manager. 

This folder contains all of the market depth data files. The file extension is .depth. The filename format is 
[symbol].[UTC date].depth. 

The symbol of the market depth data file needs to match the symbol of the chart exactly. 

The date on a market depth data file is the UTC date and covers a time span from 0:00:00 to 23:59:59 for 
that date in UTC time. If the file for a particular date does not exist, then there will be no data for that 
particular date in the chart. 

If connected to the data feed and if receiving market depth data for a symbol, the market depth data file for 
the current date and for the symbol of the chart will be increasing in size. Periodically check the size of this 
file for confirmation that the data is actually being appended to the file. If not, then that is an indication of a 
problem. 

Also, consider the fact that the market depth data file may only contain data for a portion of the date it is 
for. Or Sierra Chart may not have been connected to the data feed at all times during that date or the 
necessary settings to maintain historical market depth data for the symbol were not present all times. 

17. If there are a large number of chart bars loaded in the chart, there could be a memory allocation error 
occurring which prevents any historical market depth data from displaying. 

This error will display in the Window >> Message Log. The solution to this is to select Chart >> Chart 
Settings. Set the Days to Load setting to 1. Press OK. Example message: Failed to add to the depth data 
for [symbol], as a result of running out of memory. The depth data accounted for [memory usage]" of 
memory. Depth data will be unavailable until the chart can be reloaded. 

For additional information for help with errors like this, refer to Out of Memory Condition. 

Market Depth Data Time Stamping During Real Time Updates and 
Replays

[Link] - [Top]
For 100% accurate time stamping for market depth data, it is mandatory that you use the Denali Exchange Data 
Feed. This is the definitive solution to this problem described in this section. The Denali Exchange Data Feed does 
not use the local computer clock for time stamping and instead timestamps market data according to the exchange 
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timestamps.

Additionally, in newer versions of Sierra Chart, both market depth data and trades, are time stamped to the 
millisecond. Therefore, it is important to be running a current version of Sierra Chart for the most precise time 
stamping.

During real-time chart updating and also during Chart Replays, a chart that uses the market depth data in some way 
like through the Market Depth Window or when using the Market Depth Historical Graph study, it is important 
to be aware of time stamping differences between the market depth data and trades which can cause the market 
depth data to be out of sync with the last trade prices within the price bars.

Depending upon the particular data feed being used, trades could be timestamped using the timestamp from the 
data feed and the market depth data could use the local computer clock timestamp. This will cause these two 
different data sets to be potentially out of sync when replaying a chart.

It also could be that the time stamping of the market depth data uses the timestamp from the data feed but market 
depth data timestamp is not completely accurate relative to the timestamp used for trades. Sierra Chart has no 
control over this.

There is not necessarily a perfect solution to this kind of problem. If the local computer clock is being used for 
time stamping, it is recommended that your computer's clock be set extremely accurately and synchronized 
multiple times an hour to a network time server. Refer to Incorrect Date and/or Time Display for further 
information.

If the particular Data or Trading service you are using supports time stamping using the local computer clock, then 
set Global Settings >> Data/Trade Service Settings Service Setting >> Timestamp Using Local Computer 
Clock to Yes/True to use the local computer clock, if this option is available for the Service you are using. 

In some cases market depth data is always time stamped using the local computer clock depending upon the 
particular Data/Trading service being used. 

Market Depth Historical Graph Timing in Relation to Chart Bar Date-
Times

[Link] - [Top]
During real-time updating of a chart and chart replays there are rules related to loading and displaying of market 
depth data in relation to the latest/ending Date-Time in the last bar in the chart and whether the market depth data 
with Date-Times beyond this latest/ending Date-Time is loaded/displayed or not. 

The following are the rules for this.

The following paragraphs use the term reference Date-Time. What this refers to is what is considered the latest 
Date-Time in the chart which is the Date-Time for which market depth updates that are beyond this Date-Time are 
not loaded. 

This means that you can see current market depth quantity values, which are not immediately displayed in the last 
bar in the chart until such time that the reference Date-Time catches up to the Date-Time of the most recent market 
depth data. This may not be until a new chart bar begins.

During a chart replay, the reference Date-Time for market depth data will be based upon the current Date-Time of 
the replay whether or not the last bar in the chart includes that particular Date-Time. The current Date-Time during 
a chart replay depends upon the replay speed and the starting Date-Time of the replay, and the actual elapsed time. 

When a chart is not replaying and the chart bars are based upon a fixed time, the reference Date-Time for market 
depth data is the ending time of the chart bar based upon its time duration whether or not that time has yet been 
encountered. So in other words in the case of a 5 minute chart bar, with the starting time of 12:00:00 the ending 
time will be 12:04:59.999999. A new bar does not begin until there is a new trade within the timeframe of that 
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upcoming bar.

When a chart is not replaying and the chart bars are based upon a variable timeframe, Number of Trades, Volume, 
Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars, the reference Date-Time is the Date-
Time of the last trade within that bar.

In all of these cases market depth activity beyond the reference Date-Time will not be displayed until a new chart 
bar is added to the chart which will only occur when there is a trade within the timeframe of that upcoming bar.

In no case, is market depth data ever missed or ignored. Once a chart bar is added to the chart and contains the 
Date-Time of market depth data received, then that chart bar will display that market depth data according to the 
Input settings of the Market Depth Historical Graph study. 

If you want to see the market depth data updates on the chart bars in all cases immediately as they occur, it is 
necessary for there to be a chart bar that contains the timestamp of the market depth data updates. <

In order to have chart bars immediately appear as there are updates with market depth data, and not trades, it is 
necessary to use a Data Recording Mode suffix on the symbol. You need to use the -BID_ASK_TRADE_SYNC 
data recording suffix. There are others available as well.

This data recording suffix for the Market Depth Historical Graph is only supported with version 2393 or higher. 
You need to update to this version or higher for proper use of this recording suffix when using the Market Depth 
Historical Graph study. 

In addition to this, it is necessary to set the Intraday Data Storage Time Unit to 1 Tick. This is essential. 

There is no other solution to seeing market depth data updates immediately on the chart bars, other than what is 
explained in the paragraphs above. 

Drawing of Depth Quantities at Price Levels on Chart Bars where there 
have been No Depth Updates

[Link] - [Top]
The maximum market depth quantity at a price level is only shown at the chart bar during the timeframe it 
occurred. For subsequent chart bars, if there has been no market depth update at that price level, but there have 
been updates at other price levels in that chart bar, then the last market depth quantity is displayed until it is deleted 
by the market depth data stream even if there has been no market depth update at that price level at a particular 
chart bar.

This is the standard functioning of the Market Depth Historical Graph study for price levels on chart bars where 
there have been no market depth updates but the prior depth levels have not been deleted by the data feed.

This is considered essential functioning of the study otherwise the Market Depth Historical Graph will have a 
broken appearance.

This occurs whether Extend Last Known Depth is set to Yes or No.

One thing you need to understand is that if Sierra Chart has lost the connection to the data feed and your computer 
has gone into a Sleep or Hibernate state and then comes out of that state hours or days later or whatever the 
timeframe is, the market depth levels at the last update still exist and can be extended forward until the time you 
get a connection to the data feed again by setting the Input Extend Last Known Depth to Yes.

This is why you must always disconnect Sierra Chart from the data feed to cause the current levels to be internally 
deleted before putting your computer to Sleep/Hibernate. 
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Improving Performance

[Link] - [Top]
To improve the drawing performance and therefore lower the CPU usage when using the Market Depth Historical 
Graph study, follow the below steps.

1. Go to the chart and select Chart >> Chart Settings >> Display.
2. Set the Chart Update Interval in Milliseconds to 1000 or higher.
3. Press OK.
4. Open the Study Settings window for the Market Depth Historical Graph study.
5. Set the Show Quantity Numbers Input to None or Only After Last Bar.
6. Set the Maximum Levels to Display Input to 20 or lower.
7. Press OK to close the Study Settings window.

Downloading Of Historical Market Depth Data

[Link] - [Top]
Follow the instructions below to enable the downloading of historical market depth data from either the Denali 
Exchange Data Feed or the Delayed Exchange Data Feed.

Market depth data is maintained on Sierra Chart servers for a maximum of 180 days. Prior to that, the files are 
automatically deleted. 

1. Make sure you are running an up-to-date version of Sierra Chart. Refer to the Fast Update instructions. 
2. Unless you are specifically wanting to use the Delayed Exchange Data Feed, make sure Allow Support for 

Sierra Chart Data Feeds is enabled.
3. Select Global Settings >> Sierra Chart Server Settings. 
4. Set the Support Downloading Historical Market Depth Data option to Yes.
5. Set the Maximum Historical Market Depth Days to Download setting to the number of days you want to 

download. The larger the number, the longer it takes for market depth data to be downloaded. This setting 
only exists in newer versions. Make sure Sierra Chart is up-to-date.

6. Press OK.
7. When Sierra Chart is connected to the data feed and historical market depth data is required for a chart like 

when the Market Depth Historical Graph study is on the chart, then historical market depth data will be 
downloaded for the current symbol of the chart. 

In the case of a Continuous Futures Contract chart, historical market depth data will not be downloaded, for 
prior futures contracts loaded in the chart.

8. There is the ability to re-download the historical market depth data from a particular Date-Time in the 
chart. You can add the command for that through Global Settings >> Customize Chart Shortcut Menu. 

The name of the command is Download Depth Data from Date-Time. To use this command, right click 
on the chart at the point in time you want to start the market depth data download at, and select the 
command. This command only works to download market depth data for the current symbol of the chart. 

To download historical market depth data for prior futures contracts symbols in a Continuous Futures 
Contract Chart, you will need to open a separate chart for those individual prior futures contracts and 
download historical Market Depth for each of them. 

9. To view the historical market depth data, add the Market Depth Historical Graph study to the chart. 
Refer to Step by Step Instructions. 

10. If for some reason the downloaded market depth data is not displaying in the chart, then select Chart >> 
Reload and Recalculate to load it in, after the historical market depth data download is complete. You can 
monitor the progress of the data downloading through the Window >> Message Log.

11. The amount of market depth data available depends upon the exchange. Market depth data for CME Group 
is maintained for 180 days. Market depth data from NASDAQ TotalView is maintained for 31 days. 
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Other Related Useful Studies

[Link] - [Top]
Below are some studies which you may find useful to use along with the Market Depth Historical Graph study.

• Bid and Ask Prices Study
• Large Volume Trade Indicator
• Volume by Price Study
• Chart DOM Market Data Columns

*Last modified Friday, 14th July, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index4e7e.html?page=doc/StudiesReference.php&ID=355&Name=Bid_Ask_Prices
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexa4f3.html?page=doc/StudiesReference.php&ID=390&Name=Large_Volume_Trade_Indicator
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index29a2.html?page=doc/StudiesReference.php&ID=141&Name=Volume_by_Price
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index4451.html?page=doc/GlobalTradeSettings.html#CustomizeChartTradeDOMColumns
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index9a78.html?page=doc/FuturesData.php


• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> TPO (Time Price Opportunity) Profile Charts

Time Price Opportunity (TPO) Profile Charts
  

• Introduction
• Basic Instructions
• Scaling the TPO Profile Chart

◦ Changing the Scale
◦ Solving Overlapping TPO Letters

• How to Read TPO Profile Charts
◦ Elements of TPO and Volume Profiles
◦ Viewing Basic Profile Settings

• TPO Profile Chart Settings
◦ Letter/Block Price Increment in Ticks
◦ Profile Time Period Length
◦ Profile Time Period Length Unit
◦ Number of TPO Profile Periods
◦ TPO Letter/Block Time Period Length in Minutes (for Intraday Charts)
◦ Letters Always Start at Primary Session Start Time
◦ Align Volume Profiles To TPO Profiles
◦ Display Total TPO Count
◦ Highlight Open in Profile
◦ Highlight TPO Value Area
◦ Highlight TPO POC
◦ Value Area Highlight Based On Volume
◦ Point Of Control Highlight Based On Volume
◦ TPO Value Area %
◦ Color TPO Row Based on Percentage of POC Volume
◦ Number of POC Ranges to Color
◦ Count 2 Levels at a Time for Value Area
◦ Extend Value Area
◦ Extend TPO Point of Control
◦ Extend Singles
◦ Extend Poor High/Poor Low

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexf7ef.html?page=doc/StudiesReference/TimePriceOpportunityCharts.html


◦ Profiles Used For Poor High/Poor Low
◦ Price Increments For Poor High/Poor Low Comparison
◦ Volume Value Area %
◦ TPO Letter/Block Colors
◦ Shade TPO Letters/Blocks Based on Time
◦ Sub Period Price Display Style
◦ Letter Font Size
◦ Percent Width For Volume Profile
◦ Minimum Width For Volume Profile in Bars
◦ New Period at Day Session Start When Using Evening Session (1 Day Period Only)
◦ Exclude Evening Session Profiles Except For Last Day
◦ Color Letters for Value Area and Point of Control Instead of Background
◦ Use Reverse Colors for Letters
◦ Highlight Open Of Each New Sub Period Within TPO Profile
◦ Highlight Sub Period Midpoint Letter/Block
◦ Highlight Midpoint in Profile
◦ Initial Balance Range
◦ IBR Extension Display Mode
◦ IBR 1 Extension Percentage
◦ Single Profile Start Date-Time
◦ Single Profile End Date-Time
◦ Number of Custom Intraday Sessions
◦ Custom Intraday Session# (1-5) Begin Time
◦ Custom Intraday Session# (1-5) End Time
◦ Use Custom Sub Periods 1 and 2
◦ Custom Sub Period 1 Start Time
◦ Custom Sub Period 1 End Time
◦ Highlight Opening Range on TPO Profiles
◦ Opening Range Time Length in Minutes
◦ Highlight Closing Range on TPO Profiles
◦ Closing Range Time Length in Minutes
◦ TPO Midpoint Calculation Method
◦ 30 Minute Letter/Block SubPeriod Handling
◦ Draw Peaks and Valleys
◦ Extend Peaks and Valleys
◦ Peaks and Valleys Sensitivity
◦ Include High/Low In Peaks & Valleys
◦ Use TPO Peaks and Valleys Sensitivity for Associated VbP
◦ Ignore Singles In TPOs Above/Below POC
◦ Letter/Block Color 1-18
◦ Highlight Close in Profile
◦ Highlight Close of Each New Sub Period Within TPO Profile
◦ Show Chart Values On Profile

▪ Do Not Show Chart Values On Profile
▪ Show Chart Values On Profile With Labels In Single Row
▪ Show Chart Values On Profile With Labels
▪ Show Chart Values On Profile Without Labels In Single Row
▪ Show Chart Values On Profile Without Labels

◦ Show Chart Values On Last Profile Only
◦ Chart Values Position On Profile
◦ Chart Value# (1-4) To Be Displayed On Profile
◦ Default Column Display Style (For All Profiles)
◦ For Profile in Own Column and Standard Profile, Standard Profile on Left
◦ TPO Letter Sequence



• Highlighting the Value Area and Point of Control
• Displaying Volume Profiles
• Splitting and Merging TPO Profiles
• Keyboard Shortcuts for Splitting and Merging
• Displaying TPO Letters/Blocks for Subperiod in Own Column
• Displaying TPO Letters/Blocks for Subperiod in Own Column And Standard Profile
• Reset All Profiles To Standard Profile View
• How Point of Control and Value Area Are Calculated

◦ TPO Point of Control
◦ Volume Point of Control
◦ TPO Value Area
◦ Volume Value Area

• Incorrect Value Area or Point of Control Values
• TPO Chart Color and Width Settings

◦ TPO Letter/Block Color (SG13)
◦ Point of Control Color (SG14)
◦ Value Area Color (SG15)
◦ Value Area Extension Lines (SG16)
◦ Point of Control Extension Line (SG17)
◦ Open Marker Color (SG18)
◦ Midpoint Marker Color (SG19)
◦ Last Trade Arrow Color (SG20)
◦ Initial Balance Range Color (SG21)
◦ IBR Extension 1 Line Above/Below (SG22)
◦ IBR Extension 2 Line Above/Below (SG23)
◦ New Sub Period Letter/Block Highlight Color (SG24)
◦ Opening Range Highlight Color (SG25)
◦ IBR Extension 3 Line Above/Below (SG26)
◦ IBR Extension 4 Line Above/Below (SG27)
◦ Peak Color (SG28)
◦ Valley Color (SG29)
◦ Sub Period Midpoint Letter/Block Highlight (SG30)
◦ Singles Extension Line (SG31)
◦ Closing Range Highlight Color (SG35)

• Extension Line Labels
• Displaying Separate Profiles for Day and Evening Sessions

◦ Separate Colors for Day and Evening Profiles
• The Effect of Letter/Block Price Increment Setting
• Setting The Time Range of Data to Display

◦ TPO Chart Time Scale
• TPO Letter Codes and Letter Customization

◦ Customize TPO Letters
◦ Starting Letter and Session Start Time

• Viewing TPO Profile Text Information
◦ TPO Profile Text Information Descriptions

• Using Other Studies on a TPO Chart
• Resolving Differences Between TPO Profile Charts
• Example Images
• Resolving Missing TPO Letters/Blocks For Certain Time Periods
• Programmatically Accessing TPO Values
• Chart Column Values
• Volume on TPO and Volume Profiles



Introduction

[Link] - [Top]
Welcome to the Sierra Chart TPO Profile Chart study. This is a very powerful and interactive study which 
provides you a completely new method of performing market analysis. TPO stands for Time Price Opportunity.

By using a TPO chart, you are able to analyze the amount of trading activity, based on time, for each price level the 
market traded at for any given time period.

The TPO Profile Chart study allows you to clearly see the areas where the market is trading at most of the time.

The TPO Profile Chart study identifies the Point of Control which is the price level where most of the trading is 
occurring timewise and the surrounding Value Area.

The TPO Profile Chart study can be used on its own or it can be combined with the Volume by Price study.

You have the ability to merge together and split apart TPO profiles for each period of time.

A TPO letter or block represents trading for a specific time block at a specific price. To the right is an example of a 
TPO Profile Chart with a Volume by Price study as well.

TPO charts are also known as Market Profile charts. In Sierra Chart they are called TPO Charts.

When using the TPO Profile Chart study, it is essential that the Tick Size under Chart >> Chart Settings is set 
correctly. Otherwise, TPO profiles may not display correctly and may take a long time to load and calculate.

Basic Instructions

[Link] - [Top]
TPO Profile Charts are added through the Chart Studies window. To create a basic TPO Profile Chart, follow 
these steps:

1. Your Sierra Chart account needs to be on a Service Package, that supports the TPO Profile Chart study. 
For more information, refer to Description of Service Packages. To change your Sierra Chart Service 
Package, refer to Change Service Package.

2. Go to or open an Intraday or Historical Chart. A chart can be open through File >> Find Symbol.
3. Select Chart >> Chart Settings. Confirm the Tick Size and Price Display Format are set correctly. To 

automatically set these, press the Apply Global Symbol Settings button. Press OK.
4. Select Analysis >> Studies on the menu.
5. In the Studies Available list, select the TPO Profile Chart study.
6. Press the Add >> button.
7. To configure the TPO Profile Chart, select the TPO Profile Chart study in the Studies to Graph list box, 

and press the Settings button.
8. Select the Settings and Inputs tab. Set the Value Format to the format required by the symbol of the 

chart. Normally this should be set to Inherited and should not be changed.
9. On the Settings and Inputs tab, you will see a list of inputs for the TPO Profile Chart study.
10. Set the Letter/Block Price Increment in Ticks Input to the number of price Ticks that you want each 

Letter/Block to include. If this is set to 0, then it will be automatically set. 

This must be be set correctly for proper TPO Profiles. Otherwise, you may see a single row of letters or too 
many rows of letters that overlap. In the case of the Forex markets, avoid setting the Letter/Block Price 
Increment in Ticks to 1. The smaller the Price Increment, the more calculations that are involved and you 
potentially could hurt performance significantly if the setting is not correct. 

For more information on how to set this Input, refer to the Letter/Block Price Increment in Ticks 
description.
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11. Modify other study Inputs as you require. If you want the TPOs to be displayed as Letters rather than 
Blocks, then set the Sub Period Price Display Style Input to Letters.

12. In the case of when you are applying the TPO Profile Chart study to an Intraday chart, you will need to set 
the TPO Letter/Block Time Length in Minutes Input. The default is 30 Minutes. For Historical Daily 
charts, setting this is not necessary. It automatically defaults internally to 1 Day or 1 Month depending upon 
the time period of the TPO Profiles. 

When using the TPO Profile Chart study, there is no need to change the timeframe of the underlying bars of 
the chart. In the case of Intraday charts they will be set to 1 Minute and cannot be changed. In the case of 
Historical charts, the timeframe of the underlying bars of the chart is 1 Day per bar. For Intraday charts, 
you control the time length of the Letters/Blocks with the TPO Letter/Block Time Length in Minutes 
Input.

13. By default the time period of TPO Profiles for Intraday charts is 1 Day. To set them to 1 Week, set the 
Profile Time Period Length Unit Input to Weeks. Also adjust the related Profile Time Period Length Input 
as needed.

14. Select the Subgraphs tab on the Study Settings window. On this tab you can change the Colors of various 
elements of the TPO Profile Chart. There are specific Subgraphs for specific elements of a profile. The first 
relevant Subgraph is SG14. For complete information, see the TPO Chart Color and Width Settings section.

15. Press OK to close the Study Settings window. Press OK to close the Chart Studies window.
16. For information about adjusting the scaling of a TPO chart, refer to the Scaling the TPO Profile Chart 

section.
17. For more information about adding and configuring Chart Studies, refer to the Chart Studies documentation 

page.

Scaling the TPO Profile Chart

[Link] - [Top]
Changing the Scale

[Link] - [Top]
1. Bar Spacing: The bar spacing controls the spacing between periods. A period contains a single TPO 

Profile. For instructions to change the bar spacing, refer to the Changing Spacing documentation. For 
example, if 2 TPO Profile periods on a chart are too close together and are overlapping each other, you 
would want to increase the bar spacing. If 2 TPO Profile periods are too far apart and you want to see them 
side by side, you would decrease the bar spacing until they are next to each other visually.

2. Price Scale: The price scale controls the distance between prices vertically and also the position of the 
vertical price scale for the traded prices. The price scale is the list of prices located on the right of the chart. 
By changing the vertical price scale, you can alter the view in order to get a clear display or move prices 
that are not in view into view. There are two methods to change the price scale. You can expand or contract 
the prices (Interactive Scale Range) and you can also move the chart up and down (Interactive Scale 
Move). This is accomplished by clicking and dragging with your mouse pointer on the scale numbers on 
the right side of the chart. You can choose between the two different interactive scaling modes by right 
clicking with your mouse pointer on the scale numbers on the right side of the chart. For complete 
instructions, see the Interactive Scaling documentation.

3. Resetting the Vertical Scale to Default: To reset the vertical scale to the default, select Chart >> Reset 
Scale.

Solving Overlapping TPO Letters

[Link] - [Top]

Overlapping Letters: If the TPO letters are too close and are overlapping each other, the letters may only be 
partially visible (see image to the right). There are several solutions:

1. Increase the Letter/Block Price Increment in Ticks Input to include a wider range of prices for each TPO 
letter. This specifies the number of ticks set by the Tick Size setting in Chart >> Chart Settings. 
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For example, if the Tick Size is .25 and this Input is set to 4, then the Price Increment will be 1.0. For more 
information about this setting, refer to the TPO Profile Chart Settings section.

2. Expand the price scale range by using the Interactive Scale Range feature as explained in the Scaling the 
TPO Profile Chart section.

3. Use a smaller Letter Font Size Input setting. For more information about this setting, refer to the Letter 
Font Size section.

4. Set the Letter Font Size Input setting to 0 to make the size setting automatic.

How to Read TPO Profile Charts

[Link] - [Top]
Below is an image of a TPO Profile and a Volume Profile with numbers identifying various elements.

Elements of TPO and Volume Profiles

[Link] - [Top]
1. Time Price Opportunities. These are known as TPOs for short. These are displayed as alphabetic letters or 

blocks. Therefore, each individual letter or block is considered a TPO.
2. The TPO Count for Each Price Increment is displayed as a number to the left of each row in the TPO 

profile for a period. 

It is possible for a particular price level within a TPO profile or subperiod to have a TPO count of 0 if there 
was no trading at that price level. 

3. The Initial Balance Range (IBR) is displayed as a vertical line to the left of the TPO Letters/Blocks which 
represents the price range of the Initial Balance. 

The Initial Balance Range Input setting specifies the number of TPO Profile sub periods which makes up 
the initial balance range. 

If the Initial Balance Range Input is set to 2, the Initial Balance Range will be the price range of the first 2 
sub periods for every TPO Profile. If Letter/Block Time Period Length In Minutes is set to 30, then the 
Initial Balance Range will be a time period of 1 hour. 

The Initial Balance Range is displayed as a vertical bar to the left of each TPO Profile.
4. The Opening Price for a TPO Profile for a time period is displayed as a highlighted block or letter. Refer to 

TPO Chart Color and Width Settings to set the color. The color is set with Open Marker Color 
(Subgraph 18).

5. The TPO Midpoint for a TPO Profile for a time period is displayed as a highlighted block or letter directly 
on the TPO Profile. 

There are two possible calculation methods. For the calculation method descriptions, refer to the TPO 
Midpoint Calculation Method Input setting description. 

Refer to TPO Chart Color and Width Settings section for information about setting the color for the TPO 
Midpoint. 

This highlighting can be enabled or disabled through the Highlight Midpoint in Profile study Input setting.
6. The Last Trade Price for a TPO Profile for a time period is displayed as an arrow pointing towards the 

right. To change the color, refer to the TPO Chart Color and Width Settings section (Last Trade Arrow 
Color (SG20)). 

The size of the arrow is controlled by the chart Font Size. It is based upon that size. To change the Font 
Size, refer to Graphics Settings.

7. The TPO Point of Control (POC) is displayed as highlighted letters or blocks indicating the price level of 
the Point of Control. For how the Point of Control is calculated, refer to the How Technical Values are 
Calculated section.
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8. The TPO Value Area (VA) is displayed as highlighted letters or blocks indicating the Value Area of the 
profile. The Value Area encompasses the TPOs that are a given % (the default is 70%) around the Point of 
Control. For how the Value Area is calculated, refer to the How Technical Values are Calculated section.

9. The TPO Value Area (VA) upper and lower prices can be extended as horizontal lines until the end of the 
period.

10. These are the vertical Initial Balance Range (IBR) Extension lines. The IBR Extension Display Mode 
Input setting allows the 4 IBR extensions to be drawn as vertical bars on the left of the profile (as shown in 
the image), horizontal bars on the right side of the profile, or both. 

The IBR 1-4 Extension Percentage inputs set the percentage for each of the 4 Initial Balance Range 
extensions. For more information, refer to the TPO Profile Chart Settings. For any extension that you do not 
want to display, set the corresponding Percentage Input to 0. 

To change the color of the extensions, refer to the TPO Chart Color and Width Settings section. 
11. These are the horizontal Initial Balance Range (IBR) Extension lines. The IBR Extension Display Mode 

Input setting allows the 4 IBR extensions to be drawn as vertical bars on the left of the profile, horizontal 
bars on the right side of the profile (as shown in the image), or both. 

The IBR 1-4 Extension Percentage inputs set the percentage for each of the 4 Initial Balance Range 
extension lines. For more information, refer to the TPO Profile Chart Settings. For any extension line that 
you do not want to display, set the corresponding Percentage Input to 0. 

To change the colors or line width, refer to the TPO Chart Color and Width Settings section.
12. Same as 11 at a different percentage value.
13. This is the Volume Profile. You will need to add the Volume by Price study to see the Volume Profiles. For 

additional information, refer to the Displaying Volume Profiles section.
14. This is the Volume Point of Control.
15. This is the Volume Value Area.

Viewing Basic Profile Settings

[Link] - [Top]
The highlighted box in this image shows the Time Period of each profile and the Price Increment and the Time 
Period of each letter/block.

TPO Profile Chart Settings

[Link] - [Top]

The Sierra Chart TPO Profile Chart study is very versatile and can be configured in many ways. If you wish to use 
the same or similar configuration on other charts, you can save your configuration by saving the study as part of a 
Study Collections.

1. To view and modify the settings for the TPO Profile Chart study, select Analysis >> Studies on the menu.
2. If the TPO Profile Chart study has not been added to the chart, then Add it. Select TPO Profile Chart 

study in the Studies to Graph list on the Chart Studies window.
3. Press the Settings button.
4. Select the Input and Settings tab. Below is a complete list of all the TPO Profile Chart settings.

Letter/Block Price Increment in Ticks

[Link] - [Top]
The Letter/Block Price Increment in Ticks Input specifies the grouping of prices. The Price Increment can be as 
small as 1 which will mean 1 tick. For example, if a given time period has a price range from 1110.5 to 1114 and a 
Tick Size of .25, a Price Increment of 4 (equivalent to a value of 1.0 = 4*.25) would group prices into 4 groups: 
1111, 1112, 1113, 1114.
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The price group for 1111 would include the range from 1110.5 to 1111.25. While a Price Increment of 2 would 
group prices into 8 groups, 1110.5, 1111, 1111.5, 1112, 1112.5, 1113, 1113.5, 1114. The price group for 1110.5 
would include the range from 1110.25 to 1110.5 (also assuming a Tick Size of 0.25).

Profile Time Period Length 

[Link] - [Top]
This is the number of units that are used with the Profile Time Period Length Unit to determine the time period 
for the TPO Profile. Refer to Profile Time Period Length Unit.

For example, if you want a TPO Profile period of 1 Day, then set Profile Time Period Length Unit to Days and 
set Profile Time Period Length to 1. 

Profile Time Period Length Unit

[Link] - [Top]
The Profile Time Period Length and Profile Time Period Length Unit study Inputs are used together to control 
the time period of each Profile within a TPO Profile Chart. A profile consists of a group of TPO Letters or Blocks 
for the specified period of time.

For example, if you want a TPO Profile period of 1 Day, then set Profile Time Period Length Unit to Days , and 
set Profile Time Period Length to 1. 

If you are using a Historical Chart (Chart >> Chart Settings >> Chart Data Type), the Time Period Length 
Unit needs to be Months or Years and will be automatically adjusted if necessary. For other settings, you need to 
change the Chart Data Type to Intraday Chart.

Number of TPO Profile Periods

[Link] - [Top]
This Input specifies whether there are multiple TPO Profiles or a single TPO Profile in the chart.

The following are the choices:

• Multiple Periods Based On Fixed Time: For all the data loaded in the chart, this will create TPO Profiles 
of the time length specified by the Profile Time Period Length and Profile Time Period Type Inputs.

• One Period Of Fixed Time Length At End: This will create a single TPO Profile using the data at the end 
of the chart. The time length of the TPO Profile is specified by the Profile Time Period Length and Profile 
Time Period Type Inputs. 

The time period of the TPO Profile will always be exactly based upon the Profile Time Period Length and 
Profile Time Period Type Inputs, to the extent that there is sufficient data in the chart, to match those 
settings. 

At every chart update, the TPO Profile is fully recalculated with this particular setting. It is less efficient. 
Therefore this particular setting is for specialized purposes and should only be used when absolutely 
necessary. 

• From Start Date-Time To End: This will create a single TPO Profile which starts at the Single Profile 
Start Date-Time Input and goes to the most recent time at the end of the chart.

• From Start Date-Time + Time Length: This will create a single TPO Profile from the starting Date-Time 
specified by the Single Profile Start Date-Time Input. The profile time length is specified by the Profile 
Time Period Length and Profile Time Period Type Inputs.

• From Start Date-Time To End Date-Time: This will create a single TPO Profile from the starting Date-
Time specified by the Single Profile Start Date-Time Input, to the ending Date-Time specified by the 
Single Profile End Date-Time Input.
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TPO Letter/Block Time Period Length in Minutes (for Intraday Charts)

[Link] - [Top]
This Input specifies the time period length of a TPO letter or block within the larger TPO profile for a period of 
time. The default is 30 minutes.

This setting applies when the Time Period Type is Minutes, Days, Weeks, or Months.

This Time Period Length is also known as the Sub Period time length. Each block/letter corresponds to one sub-
period. The maximum length is 1440 minutes. This setting only applies to Intraday charts. 

In the case when using this study with Historical Daily chart data, which is controlled through the Chart >> Chart 
Settings >> Chart Data Type setting, then this is automatically set to 1440 minutes, which is equal to 1 day. 

When the Profile period is 1 Year, then the Letter/Block Time Period is 1 month and cannot be changed.

Letters Always Start at Primary Session Start Time

[Link] - [Top]
When this Input is set to Yes, the first letter, usually letter A, of the currently defined TPO Letters will start at the 
primary session Start Time.

Align Volume Profiles To TPO Profiles

[Link] - [Top]
When this Input is set to Yes and the Volume by Price study has been added to the chart, then the left edge of the 
Volume Profile will be aligned to the left edge of the TPO Profile.

Therefore, the two profiles will overlap each other.

The Volume Profile will be displayed behind the TPO Profile if the Volume by Price study is listed first in the 
Studies to Graph list box on the Chart Studies window. Otherwise, if the TPO Profile study is listed first, then 
the Volume Profile will be in front of the TPO Profile.

Display Total TPO Count
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When this input is set to Yes the Total TPO Count for each bar will appear to the left of the TPO Chart.

Highlight Open in Profile
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When this Input is set to Yes, the study will highlight the Opening price in each TPO Profile.

Highlight TPO Value Area
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When this Input is set to Yes, then the Value Area (VA) section of each displayed TPO Profile will be colored the 
specified color.

When separate Day and Evening profiles are displayed, and the Input for TPO Letter/Block Coloring is set to 
Separate Colors for Day and Evening Sessions, then the TPO Value Area can be colored differently for the Day 
Session (Primary Color) and the Evening Session (Secondary Color).

To change the color, refer to the TPO Chart Color and Width Settings section.

When TPOs are displayed as letters, either the background can be colored, or the TPO letters themselves can be 



colored. When Color Letters For Value Area And Point Of Control Instead Of Background is set to Yes, the 
letters are colored. When it is set to No, the background behind the letters is colored.

Highlight TPO POC

[Link] - [Top]
When this Input is set to Yes, then the Point of Control (POC) of each displayed TPO Profile will be colored the 
specified color.

To change the color, refer to the TPO Chart Color and Width Settings section.

When TPOs are displayed as letters, either the background can be colored, or the TPO letters themselves can be 
colored. When Color Letters For Value Area And Point Of Control Instead Of Background is set to Yes, the 
letters are colored. When it is set to No, the background behind the letters is colored.

Value Area Highlight Based On Volume 
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When this Input is set to Yes, the Value Area section of each TPO profile is colored based upon the Volume Profile 
Value Area rather than the TPO Profile itself. This Input only applies if Highlight TPO Value Area And Point Of 
Control is set to Yes.

When this Input is set to Yes, the Value Area percentage is set by the Volume Value Area % Input.

Point Of Control Highlight Based On Volume
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When this Input is set to Yes, the Point of Control row of each TPO profile is colored based upon the Volume 
Profile Point of Control rather than the TPO Profile itself. This Input only applies if Highlight TPO Value Area 
And Point Of Control is set to Yes.

TPO Value Area %
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This Input sets the percentage of the TPO Profile which makes up the Value Area when the Value Area Highlight 
Based on Volume is set to No.

Color TPO Row Based on Percentage of POC Volume

[Link] - [Top]
When this Input setting is set to Yes, each TPO row in a Profile is colored based upon the its percentage relative to 
the Point of Control based on volume.

The first 10 color settings named Letter/Block Colors 1 - 10 in the list of Inputs control the colors based on the 
percentage of the TPO row relative to the Point of Control. The Letter/Block Color 1 is used to color the TPO rows 
which fall within 0% - 10% of the POC, Letter/Block Color 2 is used to highlight the TPO rows which fall within 
10% - 20% of the POC and so on.

The percentage of POC to color is set using the input Number Of POC Ranges To Color.

The input settings Highlight Open In Profile, Highlight TPO POC takes precedence over this input. However, this 
setting takes precedence over the other input settings such as Highlight Midpoint in Profile, Highlight Open Of 
Each New Sub Period Within TPO Profile, Highlight TPO Value Area, Highlight Close in Profile, Highlight Close 
of Each New Sub Period Within TPO Profile and TPO Letter/Block Colors.

When TPOs are displayed as letters, either the background can be colored, or the TPO letters themselves can be 
colored. When Color Letters For Value Area And Point Of Control Instead Of Background is set to Yes, the 



letters are colored. When it is set to No, the background behind the letters is colored.

Number of POC Ranges to Color

[Link] - [Top]
The default for this Input is 10. This means that all 10 Letter/Block Colors 1 - 10 Input settings are used to color all 
of the letters/blocks of the TPO profile. If this is set to 1, then only the 90% - 100% Letter/Block Colors 10 is used. 
The remaining rows that do not meet this condition use coloring based upon the other Input and Subgraph settings 
like the Highlight Open In Profile, Highlight Midpoint in Profile, Highlight Open Of Each New Sub Period Within 
TPO Profile, Highlight TPO Value Area, Highlight TPO POC, Highlight Close in Profile, Highlight Close of Each 
New Sub Period Within TPO Profile and TPO Letter/Block Colors Input. 

The higher the number for the Number of POC Ranges to Color Input, the more Letter/Block Colors 1-10 Input 
Settings are used.

Count 2 Levels at a Time for Value Area
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When this input is set to Yes, the calculation for the Value Area uses every other level, rather than looking at every 
level. Refer to How Point of Control and Value Area are Calculated for more information.

Extend Value Area
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When set to a value other than None a horizontal line is drawn at the Value Area High and Value Area Low levels 
and is extended based on the chosen setting below.

• None: The Value Area High/Low Extension Lines are not displayed.
• End of Period: The Value Area High/Low Lines are extended to the right to the last chart column reserved 

for the TPO Profile.
• End Of Window: The Value Area High/Low Lines are extended to the right edge of the chart window.
• Until Future Intersection: The Value Area High/Low Lines are extended until it is intersected by future 

prices.
Extend TPO Point of Control
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When set to a value other than None a horizontal line is drawn at the Point of Control level and is extended based 
on the chosen setting below.

• None: The Point of Control line is not displayed.
• End Of Period: The Point of Control line is extended to the last chart column reserved for the profile.
• End Of Window: The Point of Control line is extended to the right edge of the chart window.
• Until Future Intersection: The Point of Control line is extended until it is intersected by future prices.

Extend Singles
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Singles are defined as the first TPO within a sub-period that exceeds the high or low of all of the prior TPOs within 
a TPO profile, so long as all of the TPOs of the following sub-period/sub-periods(Refer to Singles Handling) 
remain beyond the price level of the single. For example, if a new TPO becomes the new highest price level for the 
TPO profile, and all of the following TPOs remain higher than that price level, then that new TPO is considered a 
single.

However, if a TPO within the following sub-period is created at the same price level or lower than that new TPO, 
then it is not considered a single.

Singles will only be identified within sub-periods that have both a preceding and following sub-period for 



comparison. Therefore, no singles will be identified within either the first sub-period or the last sub-period of a 
TPO profile. It is possible that a single will initially be identified, but later retracted, if the following sub-period is 
appended to have a TPO that intersects with the previously identified single. Therefore, a single cannot be fully 
confirmed until the sub-period following the single has closed.

The best way to visually observe where singles occur in a particular TPO Profile, is to right-click on that TPO 
Profile and select Letter/blocks In Own Column.

To view singles using the TPO Profile Chart study, set the Input for Extend Singles to a value other than None. 
This will display the price levels of the singles as horizontal extension lines. These extension lines will use the 
settings of the Singles Extension Line subgraph. The following defines the extension options available for this 
setting.

• None: The Singles Extension lines are not displayed.
• End of Period: The Singles Extension lines are extended to the last chart column reserved for the profile.
• End of Window: The Singles Extension lines are extended to the right edge of the chart window.
• Until Future Intersection: The Singles Extension lines are extended until it is intersected by future prices. 

Note that with this setting it is possible that some singles may occur and be intersected within the same 
TPO profile. In this case, there will be no visual indication for those singles unless the TPO profile is set to 
Letters/Blocks In Own Column.

Extend Singles As Area

[Link] - [Top]
When this input is set to yes, singles are marked as a rectangular area indicating where the singles start and end. 
The start and end of the singles zone is adjusted to represent the remaining singles until the following sub periods 
completely fill the singles zone.

When this input is set to no, singles are marked as a line indicating where the singles start.

Singles Handling

[Link] - [Top]
The following options are available for this input : 

• Examine Singles in relation to next immediate sub period : A sub-period is considered as a single if all 
of the TPOs of the next immediate sub-period remain beyond the price level of the single. The start price is 
not moved.

• Examine singles in relation to all forward subperiods within period : The calculation of single is done 
similar to 'Examine Singles in relation to next immediate sub period' option, but the start and end of the 
single are modified so that all of the following TPOs within the sub-period remain beyond the price level of 
the single.

Extend Poor High/Poor Low

[Link] - [Top]
Poor Highs are described as occuring when a TPO high is equal to a previous TPO high. The TPO high values are 
compared between the different subperiods within a TPO profile and between entire TPO profiles.

Poor Lows are described as occuring when a TPO low is equal to a previous TPO low. The TPO low values are 
compared between the different subperiods within a TPO profile and between entire TPO profiles.

When Price Increments for Poor High/Poor Low Comparison is set to a value greater than zero, then a poor 
high/low is also considered when the high/low is +/- the specified number of price increments as compared to the 
previous TPO high/low.

To view poor high and poor low using the TPO Profile Chart study, set the Input for Extend Poor High/Poor 
Low to a value other than None. 



In this case, this will display the price levels of the poor highs/poor lows as horizontal extension lines. These 
extension lines will use the settings of the Poor High/Poor Low Extension Line Subgraph where the primary 
color will be used to display Poor High and the secondary color will be used to display Poor Low. 

The following defines the extension options available for this setting.

• None: The Poor Highs/Poor Lows Extension lines are not displayed.
• End of Period: The Poor Highs/Poor Lows Extension lines are extended to the last chart column reserved 

for the profile.
• End of Window: The Poor Highs/Poor Lows Extension lines are extended to the right edge of the chart 

window.
• Until Future Intersection: The Poor Highs/Poor Lows Extension lines are extended until a line is 

intersected by future prices. Note that with this setting it is possible that some Poor Highs/Poor Lows may 
occur and be intersected within the same TPO profile. In this case, there will be no visual indication for 
those Poor Highs/Poor Lows unless the TPO profile is set to Letters/Blocks In Own Column.

Profiles Used For Poor High/Poor Low

[Link] - [Top]
This setting determines the profiles used to calculate Poor High/Low and has the following options:

• Within Same Profile and To Prior Profile: When this option is selected, the subperiods within the same 
profile are compared and the current TPO Profile's high/low is compared with the prior TPO Profile's high/
low to determine if there is a Poor High/Poor Low.

• Within Same Profile: When this option is selected, only the subperiods within the same TPO Profile are 
compared to determine if there is a Poor High/Poor Low.

• To Prior Profile: When this option is selected, the current TPO Profile's high/low is compared with only 
prior TPO Profile's high/low to determine if there is a Poor High/Poor Low.

Price Increments For Poor High/Poor Low Comparison

[Link] - [Top]
The Price Increments For Poor High/Poor Low Comparison Input specifies the number of price increments to 
use for comparison to define Poor High/Poor Low.

Note that this Input value specifies the number of Letter/Block Price Increment in Ticks.

For example, if this value is set to 0, then a profile with 2 equal TPO highs is marked as Poor High. If this value is 
set to 1, then a profile with 2 TPO highs which are equal or differ by 1 price increment is marked as Poor High.

Volume Value Area %

[Link] - [Top]
This Input sets the percentage of the Volume Profile which makes up the Value Area when the Value Area 
Highlight Based on Volume is set to Yes.

TPO Letter/Block Colors

[Link] - [Top]
This setting defines how the Letters or Blocks are colored. The following options are available.

• Single Color: All of the TPO letters or blocks are a single color as specified by the TPO Letter/Block 
Color Subgraph (SG13) color setting. For more information about this Subgraph, refer to the TPO Chart 
Color and Width Settings section.

• Use Letter/Block Color 1-18: TPO letters or blocks will be colored using the Letter/Block Color 1-18 
color Input settings. There are 18 of these colors and they will be iterated through as needed for each 
subperiod of a TPO profile. If there are more than 18 subperiods within a TPO Profile, then the use of these 
colors will repeat from the beginning.



• Use Letter/Block Color 1-18 for Periods: Each TPO Profile for a period will be colored using the Letter/
Block Color 1-18 color Input settings. There are 18 of these colors and they will be iterated through as 
needed for each TPO Profile within the chart. If there are more than 18 TPO Profiles within a chart, then the 
use of these colors will repeat from the beginning.

• Use Letter/Block Color 1-18 for Days of Week: TPO letters or blocks will be colored using the Letter/
Block Color 1-18 color Input setting for each day of the week starting on the defined beginning of the 
week. Therefore, the first day of the week will use Letter/Block Color 1, the second day of the week will 
use Letter/Block Color 2, and so on.

• Separate Colors for Day and Evening Sessions: TPO and Value Area letters or blocks will be colored 
using the Primary Subgraph Color for the Day session and will be colored the Secondary Subgraph 
Color for the Evening session. 

For instructions to display separate Day and Evening Session Profiles, refer to Displaying Separate Profiles 
for Day and Evening Sessions. 

The Primary and Secondary Subgraph colors for the TPO Letters or Blocks are set with the TPO Letter/
Block Color (SG13) Subgraph. 

The Primary and Secondary Subgraph colors for the Value Area Letters or Blocks are set with the Value 
Area Color (SG15) Subgraph. 

Shade TPO Letters/Blocks Based on Time

[Link] - [Top]
When this Input is set to Yes, then the TPO letters or blocks will have a different shade of their color, based upon 
the time from the beginning of the period that the letter or block represents. For example, if the TPO Profile has a 
period of 1 Day, and the letters and blocks have a time period length of 30 min., then the letters/blocks at the 
beginning of the period will have a darker or less bright appearance and the letters/blocks near the end of the 
period will have a brighter appearance. This visually helps to identify where in the overall period of the profile that 
the letter/block is located timewise.

Sub Period Price Display Style

[Link] - [Top]
This setting defines the display style of the individual prices within a subperiod of the overall TPO Profile. In other 
words, the display style of the TPOs themselves. The following options are available.

• Blocks: When this option is selected, each TPO will be displayed as a solid block rather than a letter.
• Letters: When this option is selected instead of the TPOs displayed as Blocks, each TPO will be displayed 

as a letter using letters of the standard English alphabet. For additional information, refer to the TPO Letter 
Codes and Letter Customization section. 

The Font Size of the letters is controlled with the Letter Font Size Input. 
• Horizontal Bars: When this option is selected, then a row of TPOs will be displayed as a solid horizontal 

bar. Horizontal Bars is limited with display functionality but it is extremely CPU efficient.
Letter Font Size

[Link] - [Top]
This Input specifies the font size in Points, of each TPO letter in a TPO Profile. Reduce the Font Size to make the 
letters smaller if the letters are overlapping each other or if they are too large.

If the letters are overlapping, you can also increase the Letter/Block Price Increment in Ticks Input setting.

When this Input is set to zero (0), the font size is automatically scaled to fit within the available spacing between 
the TPO rows in the Profile.



Percent Width For Volume Profile

[Link] - [Top]
When using the Volume by Price study on a TPO Profile Chart, then this Input specifies the width of the Volume 
Profile as a percentage relative to the TPO Profile.

If this is set to 100%, then the Volume Profile will have the same width as the TPO Profile.

This Input can be set to be greater than 100% to make a Volume Profile wider than a TPO Profile.

Minimum Width For Volume Profile in Bars

[Link] - [Top]
When using the Volume by Price study on a TPO Profile Chart, then this Input specifies the minimum width of the 
Volume Profile as a number of chart bars.

This is useful when a Volume Profile is forming near the beginning of the trading session and there are a small 
number of chart bars used for the corresponding TPO Profile.

New Period at Day Session Start When Using Evening Session (1 Day Period Only)

[Link] - [Top]
When this Input is set to Yes, you have enabled Use Evening Session in Chart >> Chart Settings and set the 
Evening Start and Evening End times for an Intraday chart, Profile Time Period Length Unit is set to Days, and 
Profile Time Period Length is set to 1, a separate TPO Profile and also a Volume Profile, if you are using the 
Volume by Price study, will be displayed for both the Day Session and the Evening Session.

Normally there will be one profile that starts at the Evening Session time. When this Input is set to Yes, then at the 
Day Session Start Time a new TPO Profile will begin.

Exclude Evening Session Profiles Except For Last Day

[Link] - [Top]
When this Input is set to Yes and the Session Times in Chart >> Chart Settings have Use Evening Session 
enabled and have set the Evening Start and Evening End times, then evening session data is filtered out other 
than for the last trading day in the chart.

However, as the chart updates in real time and new days are added, the evening session data is not removed from 
past days. To cause the prior evening TPO Profiles to be removed, go to the chart and select Chart >> 
Recalculate. A Control Bar button can be added for this menu command.

Color Letters for Value Area and Point of Control Instead of Background

[Link] - [Top]
This Input only applies when Highlight TPO Value Area And Point Of Control is set to Yes.

When this Input is set to Yes, the TPO letters at the price levels of the Value Area and Point of Control are colored 
themselves rather than the background at the price levels of the Value Area and Point of Control.

Use Reverse Colors for Letters

[Link] - [Top]
When this Input is set to Yes, the foreground color for a letter will be the chart background color and the 
background color for a letter will be what was specified for the text foreground based on the coloring logic for the 
letter.
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Highlight Open Of Each New Sub Period Within TPO Profile

[Link] - [Top]
Set this Input to Yes to highlight the opening letter or block of each new sub period within a TPO profile with a 
different color. The time length of a sub period is set with the TPO Letter/Block Time Period Length in Minutes 
Input.

The color is set with the New Sub Period Letter/Block Highlight Color (SG24) color setting.

Highlight Sub Period Midpoint Letter/Block

[Link] - [Top]
Set this Input to Yes to highlight the midpoint letter or block of each sub period within a TPO profile. The time 
length of a subperiod is set with the TPO Letter/Block Time Period Length in Minutes Input.

The TPO letter or block will be colored according to the Sub Period Midpoint Letter Block Highlight (SG30) color 
setting. 

There are two different calculation methods. Refer to TPO Midpoint Calculation Method. 

Highlight Midpoint in Profile

[Link] - [Top]
Set this Input to Yes to highlight the midpoint in TPO profiles. 

There are two different calculation methods. Refer to TPO Midpoint Calculation Method. 

For a description of the TPO profile midpoint, refer to the How to Read TPO Profile Charts section.

Initial Balance Range

[Link] - [Top]
The Initial Balance Range Input setting sets the number of sub periods, which is set with the Letter/Block Time 
Period Length In Minutes Input, within a TPO Profile for a period, that the Initial Balance Range represents.

For example, if this value is 2, the Initial Balance Range will be the price range of the first 2 sub periods for every 
TPO Profile. If Letter/Block Time Period Length In Minutes is set to 30, then the Initial Balance Range will be 
a time period of 1 hour.

The Initial Balance Range is displayed as a vertical bar to the left of the TPO Profile. Refer to How to Read TPO 
Profile Charts.

IBR Extension Display Mode

[Link] - [Top]
This input defines how the extended Initial Balance Range is displayed. The Initial Balance Range of a TPO Profile 
can display up to four configurable percentage extensions. The percentages are specified using the IBR 1-4 
Extension Percentage inputs. 0% means that there is no extension.

The extensions can be drawn as an extension to the Initial Balance Range vertical bar on the left of the TPO 
Profile, pairs of horizontal lines on the right of the TPO Profile, neither, or both.

When using the Vertical Bar option, the extension amount displayed is the largest value of the four Initial Balance 
Range Extension Percentages.

For information about changing the color of the Initial Balance Range Extensions, refer to the TPO Chart Color 



and Width Settings section.

IBR 1 Extension Percentage

[Link] - [Top]
This Input sets the first percentage amount that the Initial Balance Range is extended. When set to zero, the 
extension is disabled.

To have an extension line for the base Initial Balance Range, requires that you use a small percentage like 1. 

IBR 2 Extension Percentage

[Link] - [Top]
This Input sets the second percentage amount that the Initial Balance Range is extended. When set to zero, the 
extension is disabled.

IBR 3 Extension Percentage

[Link] - [Top]
This Input sets the third percentage amount that the Initial Balance Range is extended. When set to zero, the 
extension is disabled.

IBR 4 Extension Percentage

[Link] - [Top]
This Input sets the fourth percentage amount that the Initial Balance Range is extended. When set to zero, the 
extension is disabled.

Single Profile Start Date-Time

[Link] - [Top]
For TPO charts that consist of a single TPO profile, this Input sets the starting Date-Time.

Single Profile End Date-Time

[Link] - [Top]
For TPO charts that consist of a single TPO profile, this Input sets the ending Date-Time.

Number of Custom Intraday Sessions

[Link] - [Top]
This Input is used to set the number of custom sessions per day for the TPO profile. The maximum custom sessions 
allowed is 5. The inputs Custom Intraday Session# (1-5) Begin Time and Custom Intraday Session# (1-5) End 
Time should also be set according to the number set here.

Note that this input is valid only when the Profile Time Period Length Unit is set to 1 and Profile Time Period 
Length is set to Days.

Custom Intraday Session# (1-5) Begin Time

[Link] - [Top]
This Input sets the begin time for the custom intraday sessions. This Input only applies when Number of Custom 
Intraday Sessions is set to a value greater than 0.

For example, if the Number of Custom Intraday Sessions is set to 3, there will be 3 intraday sessions for 1 Day and 



Custom Intraday Session# (1-3) Begin Time will be used as the begin time for the 3 sessions.

If there is an overlap between the Custom Intraday Session# (1-5) End Time of one session and the Custom 
Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to remove 
the overlap.

If there is more than 1 second difference between Custom Intraday Session# (1-5) End Time of one session and the 
Custom Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to 
end 1 second before the next session's start time.

Custom Intraday Session# (1-5) End Time

[Link] - [Top]
This Input sets the end time for the custom intraday sessions. It needs to be 1 second before the begin time of next 
session. This Input only applies when Number of Custom Intraday Sessions is set to a value greater than 0.

For example, if the Number of Custom Intraday Sessions is set to 3, there will be 3 intraday sessions for 1 Day and 
Custom Intraday Session# (1-3) End Time will be used as the end time for the 3 sessions.

If there is an overlap between the Custom Intraday Session# (1-5) End Time of one session and the Custom 
Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to remove 
the overlap.

If there is more than 1 second difference between Custom Intraday Session# (1-5) End Time of one session and the 
Custom Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to 
end 1 second before the next session's start time.

Use Custom Sub Periods 1 and 2

[Link] - [Top]
Set this Input to Yes to use the defined Custom Sub Period 1 and Custom Sub Period 2 instead of the standard 
Sub Period as defined by the TPO Letter/Block Time Period Length in Minutes (for Intraday Charts) for the 
periods of time defined by Sub Period 1 and Sub Period 2 start and end times. This allows the TPO profile to 
override the standard Letter/Block time period length during these times and define a custom sub period timeframe, 
usually a longer length, within the overall TPO profile.

Custom Sub Period 1 Start Time

[Link] - [Top]
This Input sets the starting time for the first custom sub period. This Input only applies when Use Custom Sub 
Periods 1 and 2 is set to Yes.

Custom Sub Period 1 End Time

[Link] - [Top]
This Input sets the ending time for the first custom sub period. This Input only applies when Use Custom Sub 
Periods 1 and 2 is set to Yes.

Custom Sub Period 2 Start Time

[Link] - [Top]
This Input sets the starting time for the second custom sub period. This Input only applies when Use Custom Sub 
Periods 1 and 2 is set to Yes.

Custom Sub Period 2 End Time



[Link] - [Top]
This Input sets the ending time for the second custom sub period. This Input only applies when Use Custom Sub 
Periods 1 and 2 is set to Yes.

Highlight Opening Range on TPO Profiles

[Link] - [Top]
Set this Input to Yes to highlight the opening range on a TPO profile. The opening range is highlighted by 
displaying a vertical bar on the left side of the profile that goes from the High of the opening range to the Low of 
the opening range.

The time Length of the opening range is set with the Opening Range Time Length in Minutes Input.

The color of the Opening Range vertical bar is set through the Opening Range Highlight Color (SG25) Subgraph 
on the Subgraphs tab of the Study Settings window. For more information, refer to TPO Chart Color and Width 
Settings.

The opening range is calculated from what is considered the start of the trading day. When using Evening Session 
times in the chart, the start of the day will be the start of the evening session. For more information, refer to 
Session Times. To use the start of the day session for the opening range, requires that the Session Times >> Start 
Time in Chart Settings be set to the start of the day session and that there is no evening session used.

Opening Range Time Length in Minutes

[Link] - [Top]
This Input specifies the Time length in minutes of the opening range. This Input is only relevant if Highlight 
Opening Range on TPO Profiles is set to Yes.

Highlight Closing Range on TPO Profiles

[Link] - [Top]
Set this Input to Yes to highlight the closing range on a TPO profile. The closing range is highlighted by displaying 
a vertical bar on the right side of the profile that goes from the High of the closing range to the Low of the closing 
range.

The time Length of the closing range is set with the Closing Range Time Length in Minutes Input.

The color of the Closing Range vertical bar is set through the Closing Range Highlight Color (SG35) Subgraph 
on the Subgraphs tab of the Study Settings window. For more information, refer to TPO Chart Color and Width 
Settings.

Closing Range Time Length in Minutes

[Link] - [Top]
This Input specifies the Time Length in Minutes of the closing range of the TPO profiles. 

This Input is only relevant if Highlight Closing Range on TPO Profiles is set to Yes.

TPO Midpoint Calculation Method

[Link] - [Top]
The following are the descriptions for the two TPO Profile Midpoint calculation methods. The TPO Midpoint is 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index4ec1.html?page=doc/SessionTimes.php


highlighted on a TPO Profile when the Highlight Midpoint in Profile Input is set to Yes.

• Midpoint of TPO High and TPO Low: This uses the middle of the highest letter/block in the TPO Profile 
and the lowest letter/block of the TPO Profile.

• TPO Letter/Block Midpoint: This uses the price level in the TPO Profile where there is an equal or almost 
equal number of TPO blocks or letters above and below that price.

30 Minute Letter/Block SubPeriod Handling

[Link] - [Top]
This Input specifies several options for the handling of TPO Profile subperiods when using a TPO Letter/Block 
time period of 30 minutes and a Session Times >> Start Time in Chart >> Chart Settings which is not evenly 
divisible by 30 minutes or does not start at 0:00.

The choices are as follows:

• Standard: This is the default setting and there is no special handling.
• Merge Odd SubPeriod with Next: This will merge the odd sub period which arises from an odd chart 

Start Time, with the next subperiod creating a longer subperiod than the setting. Example: If the chart Start 
Time is 8:20 and the sub period time length is 30 minutes, there will be a single sub period which goes 
from 8:20 to 8:59:59.

• Start New Subperiods at Even 30 Minute Time Blocks: Any odd sub periods are handled on their own, 
creating a shorter sub period. Example: If the chart Start Time is 8:20, there will be a single sub period 
which goes from 8:20 to 8:29:59. The next sub period will begin at 8:30 and will be 30 minutes long.

The way to confirm that this setting is actually having an effect is to right-click on one of the visible TPO Profiles 
in the chart and select Letters/Blocks in one Column. Select between these three settings above, and apply them 
to the chart and you will see that the columns of letters or blocks change.

Draw Peaks and Valleys

[Link] - [Top]
This option will draw a line extending from the TPO profile at a price that is found to be either a Peak or a Valley. 
A peak or valley is defined when a given price has letters/blocks above and below that are either less than it (Peak) 
or greater than it (Valley). The choices are None, Both Peaks and Valleys, Peaks Only, or Valleys Only.

The following additional inputs affect how the Peaks and Valleys are determined and drawn. Refer to the 
individual documentation for each item for more information.

• Extend Peaks and Valleys: This controls how the Peaks and Valleys Lines are extended.
• Peaks and Valleys Sensitivity: This controls the number of bars above and below that are searched to 

determine a peak or valley.
• Include High/Low in Peaks and Valleys: This controls whether the highest and lowest bars within the TPO 

Profile are included in the calculation.
Extend Peaks and Valleys

[Link] - [Top]
This option controls the various methods of extension lines for the Peaks and Valleys.

• End of Period: The Peaks and Valleys Lines are extended to the right until the end of their period.
• End of Window: The Peaks and Valleys Line are extended to the right edge of the chart. Only the Peaks 

and Valleys Lines that are associated with a TPO Profile which has part of its period (as defined in the 
Profile Time Period Length and Profile Time Period Unit) displayed in the chart window will be viewable. 
This means that as a chart is scrolled in time to the left and right, the different Peaks and Valleys Lines will 
be added or removed as periods are scrolled into and out of the viewable chart area.

• Until Future Intersection: Each Peaks and Valleys Line is individually extended until it encounters future 
TPO Profiles which covers a price range which intersects with the particular Peaks and Valleys line being 
extended. If an intersection is not encountered, then the Peaks and Valleys Line is extended to the end of 
the data on the right side of the chart.



It is possible to enable labeling on the Peaks and Valleys Lines when they have been set to be extended through 
this Input. This is done through the Peak Color and Valley Color settings on the subgraph tab. Refer to Extension 
Line Labels for more information.

Peaks and Valleys Sensitivity

[Link] - [Top]
The Peaks and Valleys Sensitivity refers to the number of horizontal bars that are searched above and below each 
bar to determine whether a particular bar is a Peak or a Valley.

For example, if this is set to 10 and the Letter/Block Price Increment in Ticks is set to 1, then 10 ticks above and 
below each price level is searched.

In the case when the sensitivity is set to 10, if the 10 price levels above and 10 price levels below a particular price 
level all have fewer TPO Letters/Blocks than the bar at the price level being compared to, then this will be 
considered a Peak bar and a horizontal line is drawn outward from the Peak.

In the case when the sensitivity is set to 10, if the 10 price levels above and 10 price levels below a particular price 
level all have more TPO Letters/Blocks than the bar at the price level being compared to, then this will be 
considered a Valley bar and a horizontal line is drawn outward from the Valley.

Include High/Low In Peaks & Valleys

[Link] - [Top]
When this option is set to Yes, the highest and lowes bars within a TPO Profile are included in the calculations to 
determine Peak and Valley bars. When this is set to No, the highest and lowest bars are not included in the 
calculations.

Use TPO Peaks and Valleys Sensitivity for Associated VbP

[Link] - [Top]
When this option is set to Yes, the Peaks and Valleys Sensitivity input for the TPO Profile is used to calculate the 
Peaks and Valleys for an associated Volume by Price study. Otherwise, an associated Volume by Price study will 
use the Peaks and Valleys Sensitivity from the Volume by Price Inputs.

This allows for different sensitivity settings for the Peaks and Valleys to be used between a TPO Profile and an 
associated Volume by Price Profile.

Ignore Singles In TPOs Above/Below POC

[Link] - [Top]
When this option is set to Yes, all singles that are above and below the Point of Control are ignored in the 
calculation for TPOs Above/Below POC.

The values for the TPOs Above/Below POC can be found on the Chart Values Window and Tool Values 
Window.

Letter/Block Color 1-18

[Link] - [Top]
The Letter/Block Color 1-18 color Inputs set the colors for TPO letters/blocks or for entire TPO Profiles. These 
color Input settings only apply when the TPO Letter/Block Colors Input is set to any value other than Single 
Solid Color.
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Highlight Close in Profile

[Link] - [Top]
When this option is set to Yes the block/letter that represents the Last/Close value of the entire TPO profile is 
highlighted in the color defined by the Close Marker Color Subgraph.

Highlight Close of Each New Sub Period Within TPO Profile

[Link] - [Top]
When this option is set to Yes the blocks/letters that represent the Last/Close value of each TPO Sub Period is 
highlighted in the color defined by the Close Sub Period Letter/Block Highlight Color.

Show Chart Values On Profile

[Link] - [Top]
This setting controls whether or not there is text data displayed with TPO Profiles and when displayed, the format 
of the text data which is displayed above or below the TPO Profiles.

For complete descriptions of the available values and what they mean, refer to Viewing TPO Profile Text 
Information. 

Do Not Show Chart Values On Profile

[Link] - [Top]
When this option is selected, no text data is displayed

Show Chart Values On Profile With Labels In Single Row

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in a single row separated by '|'.

The values are prefaced with abbreviated labels of the chart value name.

Show Chart Values On Profile With Labels

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in separate lines.

The values are prefaced with abbreviated labels of the chart value name.

Show Chart Values On Profile Without Labels In Single Row

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in a single row separated by '|'.

The values are not prefaced with labels.

Show Chart Values On Profile Without Labels

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in separate lines.



The values are not prefaced with labels.

Once the above Inputs are configured to appropriately to display the Chart Values on the TPO Profiles, it is then 
supported to easily enable or disable these Chart Values by right clicking anywhere on the TPO chart and selecting 
the command Chart Values On/Off.

• If Chart Values On/Off is selected when this Input Show Chart Values On Profile s set to Do Not Show 
Chart Values On Profile, this Input will then be reset to one of the two options below:
◦ Show Chart Values On Profile With Labels In Single Row if this option was disabled previously.
◦ If the Show Chart Values On Profile With Labels In Single Row or Show Chart Values On Profile 

Without Labels option was selected before disabling this setting, then the previously selected option 
will be set. 

• Note that the required chart values should be selected from Chart Value 1-4 to be Displayed on Profile to 
view the chart values on the profile.

• If Chart Values On/Off is selected when this Input Show Chart Values On Profile is set to Show Chart 
Values On Profile With Labels In Single Row or Show Chart Values On Profile Without Labels, this Input 
will then be reset to Do Not Show Chart Values On Profile.

Show Chart Values On Last Profile Only

[Link] - [Top]
When this option is set to Yes, the chart values selected from the Chart Value 1-4 to be Displayed on Profile Input 
are displayed for the last TPO Profile in the chart only.

When the option is set to No, the chart values are displayed for all the TPO Profiles in the chart.

Chart Values Position On Profile

[Link] - [Top]
This setting controls the position of the text data that is displayed for the TPO Profile.

Top of the Graph

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed above the TPO Profile.

Bottom of the Graph

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed below the TPO Profile.

Bottom of the Window

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed at the bottom of the chart window and are always visible.

Chart Value# (1-4) To Be Displayed On Profile

[link] - [Top]
These four Input settings are used to select the TPO Profile values to be displayed on the TPO Profiles in the chart. 



Use the Show Chart Values On Profile and Chart Values Position On Profile Inputs to select the format and 
position of the chart value. Up to four separate TPO Profile values can be displayed on each profile. 

The TPO Profile values can also be viewed in the Chart Values Windows. 

For complete descriptions of the available values and what they mean, refer to Viewing TPO Profile Text 
Information. 

Default Column Display Style (For All Profiles)

[Link] - [Top]
This Input defines the default column display style for all profiles when the TPO study is first added to the chart. 
The options available are the following:

• Standard Profile: This is the standard profile with the blocks/letters combined together based on how the 
pricing has moved.

• Letters/Blocks in Own Column: The blocks/letters are drawn with each period in its own column.
• Letters/Blocks in Own Profile and Standard Profile: Both the Standard Profile and letters/blocks in own 

column are displayed. When using this option, the Input for For Profile in Own Column and Standard 
Profile, Standard Profile on Left defines where the Standard Profile is located.

For Profile in Own Column and Standard Profile, Standard Profile on Left

[Link] - [Top]
This input is used when a TPO profile is set to display TPO Blocks In Own Column And Standard Profile. If this 
Input is set to Yes, the standard profile is displayed on the left side as the first of the two profiles.If this Input is set 
to No, the standard profile is displayed on the right side as the second of the two profiles.

TPO Letter Sequence

[Link] - [Top]
This Input specifies the specific letters to use for each sub period within a TPO Profile. For complete 
documentation, refer to TPO Letter Codes and Letter Customization.

Highlighting the Value Area and Point of Control

[Link] - [Top]
By default the Value Area and Point of Control are highlighted on TPO Profiles. To change the colors of the 
highlighting, refer to the TPO Chart Color and Width Settings section. To disable highlighting, set the Highlight 
TPO Value Area and the Highlight TPO POC Inputs to No.

Displaying Volume Profiles

[Link] - [Top]

The display a Volume Profile beside each of the TPO Profiles within the chart, follow the instructions below. 

1. Follow the Basic Instructions to add the TPO Profile Chart study to the chart if you have not already done 
this. 

2. Add the Volume by Price study to the chart. by following the Adding/Modifying Studies instructions. 
The following TPO Profile Chart study Inputs affect the display of the Volume Profiles:

• Letter/Block Price Increment in Ticks 
• Profile Time Period Length Unit 
• Profile Time Period Length 
• Percent Width for Volume Profile
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• Align Volume Profiles to TPO Profiles
The corresponding Inputs for the Volume by Price study will not apply. The above Inputs need to be used instead. 

The Period Type, Time Period, Use Different Start Time, and Maximum Volume Bar Width study Inputs are 
internally automatically set and are ignored in the Volume by Price Input settings when the Volume by Price study 
is used with the TPO Profile Chart study.

Splitting and Merging of TPO Profiles automatically applies to the displayed Volume Profiles as well when the 
Volume by Price study is used with the TPO Profile Chart study.

It is also supported to add a Volume by Price study to a TPO Profile Chart which uses a completely independent 
time period and is aligned to the right of the chart. For instructions, refer to Volume Profile at End of TPO Chart.

Splitting and Merging TPO Profiles

[Link] - [Top]

TPO Profiles consisting of letters or blocks can be split apart or merged together. Splitting and merging TPO 
Profiles is performed by right clicking on a TPO profile and selecting one of the commands listed below.

If a Volume by Price study is also added to the chart, then the identical splits and merges are also applied to that 
Volume by Price study as well.

When a TPO profile is Split or Merged, a completely new profile or profiles are created with its own Volume 
Profile, if using the Volume by Price study, based upon the Split or Merge.

• Split Profile Here: Right click on a TPO Letter or Block and select this command to perform a split at the 
date and time of that Letter/Block. This will create two separate TPO Profiles.

• Merge with Prior Profile: Right click on a TPO Profile and select this command to merge it with the TPO 
Profile to the left.

• Merge with Next Profile: Right click on a TPO Profile and select this command to merge it with the TPO 
Profile to the right.

• Merge Profile Begin: Right click on a TPO Profile and select this command to select the starting TPO to be 
merged. This command is used in combination with the Merge Profile End command to select a range of 
TPO profiles to be merged.

• Merge Profile End: Right click on a TPO Profile and select this command to select the ending TPO to be 
merged. This command is used in combination with the Merge Profile Begin command and is not available 
until after the Merge Profile Begin command has been used to select the starting TPO Profile. After this 
command is selected all the TPO profiles selected from the Merge Profile Begin to the Merge Profile End 
(inclusive) are merged into a new TPO profile.

• Undo This Profile Split: Right click on or near a TPO Profile and select this command to clear the 
particular split that created the new split TPO profile you right-clicked on. If there is no split associated 
with the profile you right-clicked on, then this command will be disabled.

• Undo All Merges In This Profile: Right click on or near a TPO Profile and select this command to clear 
all merges that were previously done to create the larger TPO Profile and restore the original TPO Profiles.

• Remove Leftmost Merge in Profile: Right-click on or near a TPO profile and select this command to 
remove the leftmost merge in a merged profile. What will happen is that the starting Date-Time of the TPO 
profile will be adjusted forward by the standard profile period time length.

• Remove Rightmost Merge in Profile: Right-click on or near a TPO profile and select this command to 
remove the rightmost merge in a merged profile. What will happen is that the ending Date-Time of the TPO 
profile will be adjusted backward by the standard profile period time length.

• Undo All Splits For This Chart: This command will clear all the splits that were previously done on the 
chart.

• Undo All Merges For This Chart: This command will clear all the merges that were previously done on 
the chart.

To split a TPO Profile at a particular letter or block, simply right-click over that letter or block and select Split 
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Profile Here.

Splitting and Merging operations are saved when you save a Chartbook. So they will be restored when you reopen 
the Chartbook. Additionally when changing the symbol of a chart, splitting and merging operations for the 
particular Date-Time they were performed on will be maintained for the new symbol as well. 

Keyboard Shortcuts for Splitting and Merging

[Link] - [Top]
Splitting and merging of TPO Profiles, and all of the other TPO profile commands documented in the Splitting and 
Merging TPO Profiles section, can be performed using keyboard shortcuts.

Follow these steps to setup keyboard shortcuts:

1. Select Global Settings >> Customize Keyboard Shortcuts.
2. Expand the TPO Profile Chart Commands section in the Commands list.
3. Set Keyboard shortcuts for the commands that you want to use. For detailed instructions, refer to 

Customize Keyboard Shortcuts.
4. Press OK.
5. On the TPO profile chart, simply left click with your Pointer on the TPO Profile that you want to perform a 

merge or split operation on. If you want to split at a particular letter, then left click on that particular letter 
with your Pointer. 

You will notice that the TPO Profile now becomes highlighted with a rectangle around it. Support for this 
highlighting is the result of setting up at least 1 keyboard shortcut for any of the TPO Profile Chart 
commands. 

6. Press the particular keyboard shortcut that you defined for the action that you want to perform.
7. Refer to the instructional image below for additional understanding.
8. To remove support for left clicking a TPO Profile and highlighting it, remove all keyboard shortcuts for the 

TPO Profile Chart Commands. Refer to Customize Keyboard Shortcuts. 

Displaying TPO Letters/Blocks for Subperiod in Own Column

[Link] - [Top]
A TPO Profile can be set to display its letters/blocks in individual columns. Each column consists of one 
subperiod.

A sub period is set with the TPO Letter/Block Time Period Length In Minutes study Input. For example, if the 
Letter/Block Time Period Length is 30 minutes, then each column represents 30 minutes.

To display the letters/blocks for particular TPO Profile in their own chart column, right-click on or near the TPO 
Profile and select Letters/Blocks In Own Column. You will see a letter/block at each price increment that the 
market traded at.

To display the letters/blocks for all TPO Profiles in the chart in their own chart column, right click anywhere on the 
chart and select Letters/Blocks In Own Column - All Profiles.

Here is a TPO Profile set to have the Letters/Blocks displayed in individual columns. Each column consists of one 
sub period within the period.

When Letters/Blocks In Own Column - All Profiles has been enabled, and all TPO profiles are displayed with 
Letters/Blocks displayed in individual columns, then when a chart replay is performed, any new added TPO 
Profiles to the chart will also have Letters/Blocks displayed in individual columns. 

Displaying TPO Letters/Blocks for Subperiod in Own Column And 
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Standard Profile

[Link] - [Top]
A TPO Profile can be set to display its letter/block subperiods in individual columns and also as a standard 
consolidated profile.

To display the letter/block subperiods for a particular TPO Profile in their own chart column and also as a standard 
consolidated profile at the same time, right-click on or near the TPO Profile and select Letters/Blocks In Own 
Column And Standard Profile. The input setting For Profile in Own Column and Standard Profile, Standard 
Profile on Left can be used to select if the standard profile should be displayed on the left as the first profile or on 
the right as the second profile.

Note that the extension lines and other markers are drawn only for the first profile.

To display the letter/block subperiods for all the TPO Profiles in the chart in their own chart column and also as a 
standard consolidated profile, right click anywhere on the chart and select Letters/Blocks In Own Column And 
Standard Profile - All Profiles.

When Letters/Blocks In Own Column And Standard Profile - All Profiles has been enabled, and all TPO 
profiles are displayed with Letters/Blocks displayed in individual columns, then when a chart replay is performed, 
any new added TPO Profiles to the chart will also have Letters/Blocks displayed in individual columns. 

Reset All Profiles To Standard Profile View

[Link] - [Top]
To display all the TPO Profiles in a chart as a standard profile, right-click on or near any TPO Profile and select 
Reset All Profiles To Standard Profile.

This setting will clear the settings Letters/Blocks In Own Column, Letters/Blocks In Own Column - All 
Profiles, Letters/Blocks In Own Column And Standard Profile and Letters/Blocks In Own Column And 
Standard Profile - All Profiles and reset all the profiles to be displayed as a standard profile.

How Point of Control and Value Area Are Calculated

[Link] - [Top]
TPO Point of Control

[Link] - [Top]
1. The Point of Control is found in a TPO Profile at the price level/row that contains the most number of 

TPOs.
2. If there is more than one price level/row with the same number of TPOs, then the price level/row that is 

closest to the middle of the profile is used as the Point of Control.
3. In the event that two price levels/rows are equidistant from the middle of the profile, then the lower of the 

two is used.
Volume Point of Control

[Link] - [Top]
1. The Point of Control is found in a Volume Profile at the price level that contains the highest volume.
2. If there is more than one price level with the same volume, then the price level that is closest to the middle 

of the profile is used as Point of Control.
3. In the event that two price levels are equidistant from the middle of the profile, then the lower of the two is 

used. 



TPO Value Area

[Link] - [Top]
1. The Value Area (VA) of a TPO Profile is calculated using the specified TPO Value Area % (percentage) 

set in the TPO Profile Chart Settings for the study. The default value is 70%.
2. The first step is to calculate the total number of TPOs (letters or blocks) in the entire profile and multiply 

this by the TPO Value Area Percentage(%). Next, we identify the price levels within the TPO Profile that 
contain at least this number of TPOs. This is done as follows:

3. Starting at the Point of Control we move outward one row up and one row down. At the first set of rows we 
see which one has more TPOs compared to the other row. The row with the most TPOs is used as part of 
the Value Area. The one with the lesser TPOs, is used in our next comparison. We then continue to the next 
set of rows which consists of the row beyond the one with the greatest TPOs previously made part of the 
Value Area and the row we compared to previously which was not included in the Value Area. We then do 
the same comparison seeing which one has the greatest number of TPOs and we use that row as part of the 
Value Area.

4. When the total number of TPOs we have included in the Value Area reaches or exceeds the calculated 
number of TPOs in our Value Area, then we stop and have our Value Area. The top price row included in 
the Value Area is the TPO Value Area High and the bottom price row included in the Value Area is the 
TPO Value Area Low.

5. When we encounter 2 TPO profile rows with an equal number of TPOs, then we include both of those rows 
and then move on to the next set of rows (one up and one down) for the next comparison.

Volume Value Area

[Link] - [Top]
1. The Value Area (VA) of a Volume Profile is calculated using the specified Volume Value Area % 

(percentage) set in the TPO Profile Chart Settings for the study. The default value is 70%. Volume Value 
Area calculations are used with some other studies in Sierra Chart. Therefore, for those other studies, the 
percentage is set through the Volume Value Area % Input for the particular study.

2. The first step is we calculate the total Volume in the entire Volume Profile and multiply this by the Value 
Area % (percentage). Next, we have to identify the price levels within the profile that contain this Volume. 
This is done as follows:

3. Starting at the Point of Control we move outward one row up and one row down. At the first set of rows we 
see which one has the greatest Volume. The one with the greatest Volume is used as part of the Value Area. 
The one with the lesser Volume, is used in our next comparison. We then continue to the next set of rows 
which consists of the row beyond the one with the greatest Volume previously made part of the Value Area 
and the row we compared to previously which was not included in the Value Area. We then do the same 
comparison seeing which one has the greatest Volume and we use that row as part of the Value Area.

4. When the total Volume we have included the Value Area reaches or exceeds the calculated Volume in our 
Value Area, then we stop and have our Value Area. The top price Volume Profile row included in the Value 
Area is the Volume Value Area High and the bottom price row included in the Value Area is the Volume 
Value Area Low.

5. When we encounter 2 Volume Profile rows with an equal volume, then we include both of those rows and 
then move on to the next set of rows for the next comparison (one up and one down). In the case of Volume 
Profiles, it is not very likely that there will be two rows with an equal volume.

Incorrect Value Area or Point of Control Values

[Link] - [Top]
When you compare the Value Area and Point of Control values from a TPO Profile or Volume Profile, or from 
the TPO Value Area Lines, Volume Value Area Lines studies within Sierra Chart, to another user running Sierra 
Chart, to another program that is also calculating these, or to other charts within Sierra Chart using these same 
studies, potentially you can find differences between them.

Review the following items for reasons why there can be differences and what to do to correct the differences.

1. TPO Profile Chart study: Make certain that the Profile Time Period Length and the Profile Time Period 



Length Unit Inputs are set to what you require and match the TPO profiles you are comparing to.
2. Volume by Price study: Make certain that the Volume Graph Period Type, Time Period Type for 

'Fixed Time', and Time Period Length for 'Fixed Time' inputs are set to what you require and match the 
Volume Profiles you are comparing to.

3. TPO Value Area Lines study: As explained in the Using Other Studies on a TPO Chart section, it is not 
possible to add a TPO Value Area Lines study to a TPO Profile Chart. Therefore, the calculated values by 
the study will be wrong in this case. You can only add this study to a standard chart.

4. TPO Value Area Lines study: Make certain that the Time Period Type and Time Period Length Inputs 
are set to what you require and match the TPO Value Area Lines you are comparing to.

5. Check the Value Area % (percentage) Input setting and make sure it matches to the corresponding setting 
used with the TPO or Volume Profiles, or TPO Value Area Lines you are comparing to. Usually this setting 
will be 70%.

6. When using Intraday charts, check the Intraday chart Session Times in Chart >> Chart Settings >> 
Session Times to make certain that they exactly match between the charts you are comparing. There must 
be an exact match.

7. TPO Value Area Lines study: The timeframe/period per bar in an Intraday chart must evenly divide into 
the TPO Letter Time Length in Minutes Input setting with the study. The result can not be less than 1. 
For example, you can not use 60 minutes time frame per chart bar with a TPO Letter Time Length in 
Minutes Input setting of 60 minutes. 

The timeframe per bar is set in Chart >> Chart Settings. Otherwise, there will be reduced accuracy. For 
example, if TPO Letter Time Length in Minutes is set to 30 minutes, then the bars in the chart should be 
1 minute, 3 minutes, 5 minutes, 10 minutes, or 15 minutes. For the highest degree of accuracy, you should 
use the lowest timeframe per bar. You will have more accuracy at 1 minute per bar than 30 minutes per bar. 

If the Intraday chart Chart >> Chart Settings >> Bar Period Type is set to one of the Number of 
Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars, then 
accuracy is degraded because these are not time specific bars. 

In general, using these types of bars will give you unpredictable results. When comparing the TPO Value 
Area Lines on a standard Intraday chart to the value areas for profiles displayed with the TPO Profile 
Chart study also on an Intraday chart, then make sure that the chart the TPO Value Area Lines study is on 
has a timeframe per bar which evenly divides into the TPO Letter Time Length in Minutes setting.

8. Sierra Chart supports 2 different methods for calculating the Value Area. Refer to the Value Area 
Calculations section for the standard calculation. To count 2 levels at a time, set the Count Two Levels at 
a Time for Value Area study Input to Yes with the TPO Profile Chart or the TPO Value Area Lines 
study.

9. Volume by Price | Volume Value Area Lines study: In the case of using the Volume by Price or Volume 
Value Area Lines study, you will need to be certain in order to achieve the greatest accuracy and 
consistency that the Intraday chart data file has tick by tick data when using these studies on Intraday 
charts. Refer to the Tick by Tick Data Configuration page for instructions.

10. Volume by Price / Volume Value Area Lines study: When comparing the Value Area High and Low and 
Point of Control from a Volume by Price / Volume Value Area Lines study to another instance of the 
same study, or to a Numbers Bars study, or to the same values in another program, you need to set the 
Ticks per Volume Bar Input with the Volume by Price / Volume Value Area Lines study to 1 for 
maximum accuracy and consistency. 

Otherwise, the accuracy will be reduced and there will be differences.
11. TPO Profile Chart study: Make certain that the Letter/Block Price Increment in Ticks study Input 

matches the TPO profiles or TPO Value Area Lines you are comparing to.
12. TPO Value Area Lines study: Make certain that the Price Increment in Ticks study Input matches the 

TPO Value Area Lines or TPO Profiles you are comparing to.
13. There could be missing data in an Intraday chart. For further information, refer to Locating Missing Data. 

To easily determine if there is missing data, remove the TPO Profile Chart study from the chart or 
duplicate the chart with Chart >> Duplicate Chart and remove the study from the duplicated chart. Next 
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examine the chart for missing bars. To ensure you have all the data in the chart, it is recommended to delete 
and re-download the data by going to the Intraday chart and selecting Edit >> Delete All Data and 
Download from the menu.

TPO Chart Color and Width Settings

[Link] - [Top]
The colors for various elements of the TPO Profile Chart study are set on the Subgraphs tab of the Study Settings 
window. For some TPO profile elements, the Line Style, Line Width, and Line Labeling can also be set. Not all 
items that are displayed in the Subgraphs tab relate to items that are changeable. Only the items listed below have 
properties that can be changed.

These Subgraphs are meant for appearance control (color, line width, line style, line labeling). They do not 
themselves contain any displayable data. The Draw Style needs to be left at the default setting of either Ignore or 
Visible.

If you want more information on the meaning of the various elements of a TPO Profile, refer to the How to Read 
TPO Profile Charts section.

1. To view and modify the Subgraph settings for the TPO Profile Chart study, select Analysis >> Studies on 
the menu. If the TPO Profile Chart study has not been added to the chart, then Add it.

2. Select the TPO Profile Chart study in the Studies to Graph list on the Chart Studies window. The name 
may be a little different and include some of the TPO Input settings.

3. Press the Settings button.
4. Select the Subgraphs tab.
5. Select from the Subgraphs list at the top, the Subgraph with the name as given below. You can then use 

the color buttons to change the colors. In the case of some elements, use the Line Style list box to change 
the line style, and use the Width to change the width of the line.

6. The Value Area, Point of Control, and Singles Extension lines can have Value Labels. For details, refer to 
Extension Line Labels. 

There are also additional settings which affect the colors of TPO profiles and those are described in the TPO Profile 
Chart Settings section.

TPO Letter/Block Color (SG13)

[Link] - [Top]
This Subgraph sets the color of the TPO blocks or letters when the TPO Letter/Lock Colors Input is set to Solid 
Color or Separate Colors for Day and Evening Sessions.

In the case of when it is set to Separate Colors for Day and Evening Sessions, the primary color button sets the 
Day Session Profile color and the secondary color button sets that Evening Session Profile color. 

Point of Control Color (SG14)

[Link] - [Top]
This Subgraph sets the color of the Point of Control highlighting on the TPO Profile that is used when the 
Highlight TPO Value Area and Point of Control study Input is set to Yes.

Value Area Color (SG15)

[Link] - [Top]
This Subgraph sets the color of the Value Area highlighting on the TPO Profile that is used when the Highlight 
TPO Value Area and Point of Control study Input is set to Yes.

When the Input for TPO Letter/Block Colors is set to Separate Colors for Day and Evening Sessions, then the 
primary color button sets the Day Session Value Area color and the secondary color button sets that Evening 
Session Value Area color.
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Value Area Extension Lines (SG16)

[Link] - [Top]
This Subgraph sets the color and width of the Value Area Extension Lines that is used when the Extend Value 
Area input is set to any value other than None. To display the line Value Label, enable Show in the Value Label 
frame.

Point of Control Extension Line (SG17)

[Link] - [Top]
This Subgraph sets the color and width of the Point of Control Extension Line that is used when the Extend TPO 
Point of Control is set to any value other than None. To display the line Value Label, enable Show in the Value 
Label frame.

Open Marker Color (SG18)

[Link] - [Top]
This Subgraph sets the color of the Open Marker highlight that is used when the Highlight Open in Profile input 
is set to Yes.

Midpoint Marker Color (SG19)

[Link] - [Top]
This Subgraph sets the color of the Midpoint Marker highlight that is used when the Highlight Midpoint in Profile 
is set to Yes. Refer to How to Read TPO Profile Charts for description of the Midpoint marker.

Last Trade Arrow Color (SG20)

[Link] - [Top]
This Subgraph sets the color of the Last Trade Arrow on the TPO Profile.

The size of the arrow is controlled by the chart Font Size. It is based upon that size. To change the Font Size, refer 
to Graphics Settings. 

Initial Balance Range Color (SG21)

[Link] - [Top]
This Subgraph sets the color for the Initial Balance Range vertical bar on the left side of the TPO Profile.

IBR Extension 1 Line Above/Below (SG22)

[Link] - [Top]
This Subgraph sets the colors and line Width for the above and below horizontal lines/vertical bars that are used 
when the IBR Extension Display Mode is set to any value other than None and the IBR 1 Extension Percentage is 
not 0.

IBR Extension 2 Line Above/Below (SG23)

[Link] - [Top]
This Subgraph sets the colors and line Width for the above and below horizontal lines/vertical bars that are used 
when the IBR Extension Display Mode is set to any value other than None and the IBR 2 Extension Percentage is 
not 0.

New Sub Period Letter/Block Highlight Color (SG24)

[Link] - [Top]
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This Subgraph sets the color for the opening letter/block for a new sub period within the overall TPO Profile that is 
used when the Highlight Open of Each New Sub Period Within TPO Profile Input is set to Yes.

Opening Range Highlight Color (SG25)

[Link] - [Top]
This Subgraph sets the color of the Opening Range that is displayed to the left of the TPO Profile when the 
Highlight Opening Range on TPO Profiles is set to Yes.

IBR Extension 3 Line Above/Below (SG26)

[Link] - [Top]
This Subgraph sets the colors and line Width for the above and below horizontal lines/vertical bars that are used 
when the IBR Extension Display Mode is set to any value other than None and the IBR 3 Extension Percentage is 
not 0.

IBR Extension 4 Line Above/Below (SG27)

[Link] - [Top]
This Subgraph sets the colors and line Width for the above and below horizontal lines/vertical bars that are used 
when the IBR Extension Display Mode is set to any value other than None and the IBR 4 Extension Percentage is 
not 0.

Peak Color (SG28)

[Link] - [Top]
This Subgraph sets the Color, Line Style, line Width, Name Label, and Value Label that are used for the Peaks 
Extension Lines when Draw Peaks and Valleys is set to Both Peaks and Valleys or Peaks Only.

Valley Color (SG29)

[Link] - [Top]
This Subgraph sets the Color, Line Style, line Width, Name Label, and Value Label that are used for the Valleys 
Extension Lines when Draw Peaks and Valleys is set to Both Peaks and Valleys or Valleys Only.

Sub Period Midpoint Letter/Block Highlight (SG30)

[Link] - [Top]
This Subgraph sets the Color, Line Style, and line Width that are used when the Highlight Sub Period Midpoint 
Letter/Block is set to Yes.

Singles Extension Line (SG31)

[Link] - [Top]
This Subgraph sets the Color, Line Style line Width, Name Label, and Value Label that are used when Extend 
Singles is set to any value other than None.

Closing Range Highlight Color (SG35)

[Link] - [Top]
This Subgraph sets the color of the Closing Range that is displayed to the right of the TPO Profile when the 
Highlight Closing Range on TPO Profiles is set to Yes.

Extension Line Labels

[Link] - [Top]



 
Price Labels can be enabled on the Point of Control, Value Area, Singles, and Peaks and Valleys lines that have 
been set to extend through the corresponding TPO Profile Chart Settings. To set up these Price Labels, follow the 
instructions below (Note that the instructions use the Value Area as an example; follow the same process to make 
changes for the other items).

1. Open the Study Settings window for the TPO Profile Chart study.
2. Select the Settings and Inputs tab.
3. Set the Extend Value Area Input to a setting other than None. For example, set it to End of Window.
4. Select the Subgraphs tab.
5. Select the Value Area Extension Lines Subgraph and enable Show for the Value Label. Set the 

Horizontal and Vertical alignment options as you require. In the example image to the right we have set the 
Horizontal alignment to Left. By using Left, we are able to see the labels on historical TPO Profiles. Press 
the Subgraph Color button to change the color of the extension lines and labels as required.

6. Press OK.

Displaying Separate Profiles for Day and Evening Sessions

[Link] - [Top]

To display TPO profiles for the day and evening sessions separately, follow these instructions:

1. Add the TPO Profile Chart study to the chart and open the Study Settings window. Refer to Adding/
Modifying Study Settings for instructions.

2. Set the Profile Time Period Length Input to 1.
3. Set the Profile Time Period Length Unit Input to Days.
4. Set New Period at Day Session Start When Using Evening Session Input to Yes.
5. If you want to color the Day Session and Evening Session profiles different colors, then set the TPO Letter/

Block Colors Input to Separate Colors for Day and Evening Sessions. 

Set the colors on the Subgraphs tab of the Study Settings window. The relevant Subgraph setting is TPO 
Letter/Block Color (SG13). 

6. Press OK to close the Study Settings window.
7. Press OK to close the Chart Studies window.
8. Select Chart >> Chart Settings.
9. Set the Session Times >> Start Time to the start of the day trading session. For complete documentation 

refer to Session Times.
10. Set the Session Times >> End Time to the end of the day trading session.
11. Enable the Session Times >> Use Evening Session option.
12. Set the Session Times >> Evening Start to the start of the evening session.
13. Set the Session Times >> Evening End to the end of the evening session.
14. Press OK.
15. You should then have a chart that looks like the image above. There will be a completely separate profile 

for the Day and Evening session. The TPO Profile Text Information will be completely independent for 
each profile. The above chart also contains the Volume by Price study as well.

Separate Colors for Day and Evening Profiles

[Link] - [Top]
To use different colors for the Day and Evening Session TPO Profiles, follow the instructions below: 

1. First follow through the instructions in the Displaying Separate Profiles for Day and Evening Sessions 
section above.

2. Open the Study Settings window for the TPO Profile Chart study by selecting Analysis >> Studies. 
3. Select the TPO Profile Chart study in the Studies to Graph list.
4. Press the Settings button. For detailed instructions, refer to Adding/Modifying Study Settings.
5. Select the Settings and Inputs tab.
6. Set the TPO Letter/Block Colors Input to Separate Colors for Day and Evening Sessions.
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7. Select the Subgraphs tab.
8. Scroll down to and select the TPO Letter/Block Color in the Subgraphs list.
9. Set the Primary Color Input to the color you want to use for the Day session TPO Profile. For more 

information on how to change the colors of a Subgraph, refer to Subgraphs Color.
10. Set the Secondary Color Input to the color you want to use for the Evening session TPO Profile.
11. Press OK to close the Study Settings window.
12. Press OK to close the Chart Studies window.

The Effect of Letter/Block Price Increment Setting

[Link] - [Top]
When the Letter/Block Price Increment in Ticks study Input with the TPO Profile Chart study is set to a value other 
than 1, then the underlying prices are rounded to the nearest multiple of this increment.

This has the effect of causing an imprecision with the High and Low prices you will see for a TPO Profile. The 
prices may be slightly off the actual. The degree of the inaccuracy will depend upon how large of a Letter/Block 
Price Increment in Ticks setting you have set.

For accurate High and Low values, use a Letter/Block Price Increment in Ticks setting of 1.

If the current view for a TPO Profile Chart covers a wide range of prices and the Tick Size of the symbol relative 
to that range, results in a small height for letters (if displayed) based upon the Letter/Block Price Increment in 
Ticks setting, then you will need to increase the Letter/Block Price Increment in Ticks setting.

For some markets like stock and Forex markets, you may want to increase the default Tick Size in the Global 
Symbol Settings for the symbol rather than adjusting the Letter/Block Price Increment in Ticks setting. Refer to 
Global Symbol Settings. If the symbol is not already listed in the Global Symbol Settings it will need to be added.

After changing the Tick Size in Global Symbol Settings for a symbol, this will not automatically be applied to 
existing charts. You need to follow the Update/Apply Symbol Settings to Charts instructions to apply the Symbol 
Settings to an existing chart. 

Setting The Time Range of Data to Display

[Link] - [Top]
To control what time ranges of data for a day to include in the TPO profile for a period, it is necessary to set the 
Session Times controls in the Chart Settings window. This only applies to Intraday charts. For more information, 
see the Session Times section on the Chart Settings page. To open the Chart Settings window select Chart >> 
Chart Settings on the menu.

The starting time for TPO Profile periods in Intraday charts, are set with the Start Time specified in the Chart 
Settings window. If you are using the Evening Session times, then the starting time will be the Evening Start 
Time.

When you are using Evening Session times you may want to set the Always Start Letters at Primary Session 
Start Time Input to Yes with the TPO Profile Chart study.

The starting date for TPO Profile periods based on Weeks, Months, Quarters, or Years in Historical or Intraday 
charts are Sundays or Mondays for periods based on Weeks, the first day of the month for periods based on Months 
or Quarters, and the first day of the year for periods based on Years.

TPO Chart Time Scale

[Link] - [Top]
The Time Scale on the bottom of a TPO Profile Chart is special for TPO Profile charts. It will display the 
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beginning Date and Time for a TPO Profile, at the beginning of a TPO profile.

For each subsequent column in a TPO Chart, the starting Date-Time you see when using the Chart Values tool and 
viewing the data in one of the Chart Values windows, increments in one second units from the beginning Date-
Time of the TPO Profile. This is normal because each column must have a unique timestamp in the chart to support 
Chart Drawings. However, those times need to be disregarded because they have no meaning.

Unless a TPO Profile is split into individual columns, each column in a TPO profile does not represent a particular 
time range. It is only representing trading at a particular price within a particular subperiod set by the TPO Letter/ 
Block Time Period Length Input.

Keep in mind that if you are using Reversed Session Times in any way, then the trading day will start in the 
previous day. Therefore, the TPO Profile date you see on the timescale at the bottom of the chart will always be 
listed as the day prior to today. 

TPO Letter Codes and Letter Customization

[Link] - [Top]
To display TPOs as letters rather than blocks, the default is blocks, open the TPO Profile Chart Settings and set the 
Sub Period Price Display Style Input to Letters.

In TPO charts, trading for a specific period of time is represented by a letter, when not using blocks. These letters 
serve as a code for that period of time. There is a letter code for each TPO time block (this is known as a sub 
period) within a TPO Profile for a time period (such as 1 Day). The default length of the TPO time block is 30 
minutes for Intraday charts.

For TPO Profile periods based upon Minutes and Days, letters begin at the Start Time set in Chart >> Chart 
Settings. If Evening Session is enabled in Chart Settings, then the letters will begin at the Evening Session Start 
Time unless the Letters Always Start at Primary Session Start Time Input is set to Yes.

For an Intraday chart and TPO Profile periods based on Minutes, Days, Weeks or Months, the letters represent the 
specified number of minutes set with the TPO Letter/Block Time Period Length in Minutes (for Intraday 
charts) study Input setting.

For a Historical Daily chart, TPO Profiles which have a period based upon Weeks, each letter code represents a 
single day.

For a Historical Daily chart, TPO Profiles which have a period based upon Months, each letter code represents a 
single day.

For a Historical Daily chart, TPO Profiles which have a period based upon Years, each letter code represents a 
single month.

Customize TPO Letters

[Link] - [Top]
To customize the TPO letters, open the TPO Profile Chart Settings window and select the TPO Letter Sequence 
Input.

This Input lets you customize the TPO letters for each TPO sub period. The very first letter on the leftmost side 
represents the letter for the very first sub period within the overall TPO Profile. Modify that as required. Each 
subsequent letter, represents each subsequent sub period within the overall TPO Profile.

The TPO Letter Sequence Input can hold up to 256 characters.

When Letters Always Start at Primary Session Start Time is set to Yes, then the first letter is for the first 
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subperiod (by default 30 minutes) starting at the Session Times >> Start Time in Chart >> Chart Settings. The 
second letter is for the next adjacent subperiod timewise. For example, if the start time is 9:30:00, the second 
subperiod would start at 10:00:00 if using a 30 minute subperiod.

To calculate the 1-based index of the letter for a particular subperiod that you want to use the following formula: 
(Start Time of Subperiod in Minutes - Start Time in Minutes) / Subperiod time in minutes + 1.

Example letters for a default letter configuration for chart with a Session Start Time of 08:30:00 and a subperiod 
time length of 30 minutes:

• 08:30:00 - 08:59:59 -> A
• 09:00:00 - 09:29:59 -> B
• 09:30:00 - 09:59:59 -> C
• 10:00:00 - 10:29:59 -> D

Starting Letter and Session Start Time

[Link] - [Top]
The first letter, A by default, always begins at the Chart >> Chart Settings >> Session Times >> Start Time or 
Session Times >> Evening Start Time, if you are using the evening session times.

These Start Times are set in Chart >> Chart Settings. If Session Times >> Start Time and Session Times >> 
Evening Start Time are different and you use Chart >> Use Evening/Full Session Times to enable and disable 
the display of the evening session, the time the first letter begins at will change between the Start Time and the 
Evening Start Time.

To prevent this, set the Always Start Letters at Primary Session Start Time Input to Yes in the TPO Profile 
Chart Settings.

If you also want the Evening Session TPO letters to also begin at letter A, it is necessary to define and enable the 
Evening Times in the Session Times for the chart.

And it is necessary to change the TPO Letter Sequence so that the letter which corresponds to the beginning of the 
evening session in the letter sequence, is set to A and the letters that follow it are set to what you require.

To determine that letter in the sequence, you need to divide the time range from the primary session Start Time to 
the Evening Start Time by the TPO Letter/Block Time Period Length in Minutes Input. This will give you the 
index into the array of letters that you need to change. For detailed information, refer to Customize TPO Letters.

Viewing TPO Profile Text Information

[Link] - [Top]

With the TPO Profile Chart study, there is text information about the TPO Letter/Block Profiles that can be viewed 
in the 2 Chart Values Windows: Window >> Chart Values Window or Window >> Tool Values Window.

The Window >> Chart Values Window displays text information for the last visible TPO Profile in the chart.

The Window >> Tool Values Window displays text information for the TPO Profile that you are pointing to with 
any of the chart tools, like the Chart Values tool. Use the Chart Values tool to hover over a TPO Profile to see its 
values.

These windows provide a clean, organized and easy way to view the values. These windows also display Volume 
Profile analysis data well.

When a Spreadsheet Study is added to a chart that contains the TPO Profile Chart study, the TPO Profile values 
outputted to the Chart Values Window and Tool Values Window are also outputted to the spreadsheet in 
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columns I and J.

Other than this, there is no other TPO Profile specific data outputted to a Spreadsheet.

To access the TPO Profile data on a spreadsheet, add the Spreadsheet Study following the Spreadsheet Study 
instructions.

Go to the Spreadsheet through the CW menu. You will see the data outputted to the same Sheet number which 
corresponds to the Chart Number (#) of the chart. The data will be further down the Sheet in the I and J columns. 
Refer to the image below.

TPO Profile Text Information Descriptions

[Link] - [Top]
The following lists the additional text data that is displayed in the Chart Values Window, Tools Values Window, or 
Spreadsheet when using the TPO Profile Chart study:

• Period Start: This is the date and time of the start of the TPO profile. When this value is directly displayed 
on the chart and the label is used, the value is prefaced with PS:.

• Open: This is the Opening Price of the TPO profile. When this value is directly displayed on the chart and 
the label is used, the value is prefaced with O:.

• Last: This is the Last Price of the TPO profile. When this value is directly displayed on the chart and the 
label is used, the value is prefaced with L:.

• Opening Range High: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with ORH:.

• Opening Range Low: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with ORL:.

• IB Range High: This is the High value of the Initial Balance Range without any extensions. When this 
value is directly displayed on the chart and the label is used, the value is prefaced with IRH:.

• IB Range Low: This is the Low value of the Initial Balance Range without any extensions. When this 
value is directly displayed on the chart and the label is used, the value is prefaced with IRL:.

• IB Range Width: This is the width or size of the Initial Balance Range in TPO Blocks. The calculation is 
the following: (IB Range High - IB Range Low) / (TPO Letter/Block Price Increment in Ticks * Tick 
Size). 
Note that since the Initial Balance Range is drawn across full blocks in the graph, the IB Range Width 
displayed may not match the number of blocks calculated. When this value is directly displayed on the 
chart and the label is used, the value is prefaced with IRW:. 

• IB Extension%: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with IE%:.

• IB Extension High: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with IEH:.

• IB Extension Low: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with IEL:.

• TPO VA %: This is the Value Area Percentage that is defined in the Volume Value Area % Input. When 
this value is directly displayed on the chart and the label is used, the value is prefaced with TV%:.

• Total TPO Count: This is the total number of Letters/Blocks that make up the TPO. When this value is 
directly displayed on the chart and the label is used, the value is prefaced with TTC:.

• TPO Midpoint: This is the value of the Midpoint of the TPO. This is the median of the prices across the 
TPO profile. This can also be considered as the average of the highest price in the TPO and the lowest price 
in the TPO. When this value is directly displayed on the chart and the label is used, the value is prefaced 
with TM:.

• TPO POC: This is the Point of Control of the TPO. This is the price point where most of the trades have 
taken place. When this value is directly displayed on the chart and the label is used, the value is prefaced 
with TPOC:.

• TPO VA High: This is the price of the High of the Value Area. When this value is directly displayed on 
the chart and the label is used, the value is prefaced with TPOVAH:.
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• TPO VA Low: This is the price of the Low of the Value Area. When this value is directly displayed on the 
chart and the label is used, the value is prefaced with TPOVAL:.

• TPOs Above/Below POC: This gives the number of Letters/Blocks that are Above and Below the POC. It 
also displays the values as percentages. When this value is directly displayed on the chart and the label is 
used, the value is prefaced with TPOsA/BP

• TPOs Above/Below POC %: This gives the TPOs Above/Below POC value as percentages. When this 
value is directly displayed on the chart and the label is used, the value is prefaced with TPOsA/BP%

• Total Volume: This displays the total volume for the TPO time period. When this value is directly 
displayed on the chart and the label is used, the value is prefaced with TV:.

• Volume POC: This displays the total volume that was traded at the Point of Control Price for the TPO time 
period. When this value is directly displayed on the chart and the label is used, the value is prefaced with 
VPOC:.

• Volume VA High: This displays the total volume that was traded at the Value Area High Price for the TPO 
time period. When this value is directly displayed on the chart and the label is used, the value is prefaced 
with VVAH:.

• Volume VA Low: This displays the total volume that was traded at the Value Area Low Price for the TPO 
Time period. When this value is directly displayed on the chart and the label is used, the value is prefaced 
with VVAL:.

• Volume Above/Below Volume POC: This displays the volume traded above and below the Volume Point 
of Control Price. When this value is directly displayed on the chart and the label is used, the value is 
prefaced with VABVPOC:.

• TPO Count/Range(TFF): When this value is directly displayed on the chart and the label is used, the 
value is prefaced with TPOC/R(TFF):.

• Average SubPeriod Range: When this value is directly displayed on the chart and the label is used, the 
value is prefaced with ASPR:.

• Rotation Factor: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with RF:.

• TPO VA Range: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with TPOVAR:.

• Volume VA Range: When this value is directly displayed on the chart and the label is used, the value is 
prefaced with VolVAR:.

• Maximum Value: This is the highest price within the TPO Profile. When this value is directly displayed on 
the chart and the label is used, the value is prefaced with MaxVal:.

• Upper 90%: This is the price at 90% of the Range of prices within the TPO Profile. When this value is 
directly displayed on the chart and the label is used, the value is prefaced with Up90:.

• Upper Quartile 75%: This is the price at 75% of the Range of prices within the TPO Profile. When this 
value is directly displayed on the chart and the label is used, the value is prefaced with UpQrt75:.

• Mean: This is the Average of the prices within the TPO Profile. When this value is directly displayed on 
the chart and the label is used, the value is prefaced with Mean:.

• Median: This is the Middle Value of the prices within the TPO Profile. When this value is directly 
displayed on the chart and the label is used, the value is prefaced with Mdn:.

• Mode: This is the price most often seen within the TPO Profile. When this value is directly displayed on 
the chart and the label is used, the value is prefaced with Mode:. This is exactly the same as the TPO Point 
of Control. It is only a different name for it.

• Lower 25%: This is the price at 25% of the range of prices within the TPO Profile. When this value is 
directly displayed on the chart and the label is used, the value is prefaced with Low25:.

• Lower 10%: This is the price at 10% of the range of prices within the TPO Profile. When this value is 
directly displayed on the chart and the label is used, the value is prefaced with Low10:.

• Minimum Value: This is the lowest price within the TPO Profile. When this value is directly displayed on 
the chart and the label is used, the value is prefaced with MinVal:.

• Range: This is the difference between the Maximum Value and the Minimum Value within the TPO 
Profile. When this value is directly displayed on the chart and the label is used, the value is prefaced with 
Rng:.

• Standard Deviation: This is the Standard Deviation of the calculation of the Mean Price. When this value 
is directly displayed on the chart and the label is used, the value is prefaced with StdDev:.

• Variance Coefficient: This is the Standard Deviation divided by the Mean. When this value is directly 



displayed on the chart and the label is used, the value is prefaced with VarCf:.
• Error of the Mean: This is the Standard Deviation divided by the number of Letters/Blocks in the TPO 

Profile. When this value is directly displayed on the chart and the label is used, the value is prefaced with 
EM:.

• Volume Above/Below TPO POC: This displays the volume traded above and below the TPO Point of 
Control Price. When this value is directly displayed on the chart and the label is used, the value is prefaced 
with VABTPOPOC:. 

The volume at the Point of Control price level is evenly distributed between the Above and Below volume 
totals.

Using Other Studies on a TPO Chart

[Link] - [Top]
The only studies that can be used on a chart containing the TPO Profile Chart study are the following: 

• Volume by Price
• Countdown Timer
• Current Price Line
• Study/Price Overlay (Only in certain cases. Studies that depend upon time will not work properly.)

Other studies will not function correctly on these types of charts. Do not try them! Do not contact Sierra Chart 
support about issues with using other studies on TPO Profile Charts.

The data that the TPO Profiles in a TPO Profile Chart produce and make available to other studies is not the same 
as the underlying data they are based on. Therefore, using other studies, except for the ones expressly supported, 
will not function correctly.

For example, if you were to apply the TPO Value Area Lines study to a TPO Profile Chart, it will not correspond 
to the actual Value Area and Point of Control displayed by the TPO Profiles in the TPO Profile Chart study.

However, it is possible to overlay studies on a TPO Profile Chart from other standard charts which do not use the 
TPO Profile Chart study. To do this use the Study/Price Overlay study.

The other solution is to use a standard chart that does not contain the TPO Profile Chart study on it, and add the 
other studies to that chart.

Resolving Differences Between TPO Profile Charts

[Link] - [Top]
When comparing a TPO Profile chart to another TPO Profile chart within the same copy of Sierra Chart or to 
another user and you see differences with the TPO Profiles for each period, the Value Area High and Low, or the 
Point of Control, then follow the below steps to resolve the differences.

These checks need to be performed on both charts to make sure there is a match.

1. Select Global Settings >> Data/Trade Service Settings. When comparing charts to other users, make sure 
the Time Zone is the same. Also, be aware a chart can have its own time zone setting. Refer to Using 
Different Time Zone in Individual Charts.

2. Remove the TPO Profile Chart study from the chart to ensure there is no missing data in the underlying 
chart data. Save the Chartbook with File >> Save before removing the study.

3. Remove the TPO Profile Chart study through Analysis >> Studies.
4. Check for missing data. For information about this, refer to Missing Data.
5. If there is missing data, refer to the Retrying Downloading of Intraday Data for Intraday charts and help 

topic 6 for historical Daily charts.
6. Select Chart >> Chart Settings. In the case of an Intraday chart, make sure the Session Times are set the 

same between the charts. This is very essential.
7. Close the Chartbook with File >> Close Chartbook, and do not save it.
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8. Reopen the Chartbook to restore the chart that contains the TPO Profile Chart study.
9. Select Analysis >> Studies.
10. Select the TPO Profile Chart study in the Studies to Graph list.
11. Press the Settings button.
12. Select the Settings and Inputs tab.
13. Check each of the study Inputs and make sure they are identical to the other chart you are comparing to.
14. After performing the above steps, there is no other reason why there would be a difference between TPO 

Profile Charts.

Example Images

[Link] - [Top]

Above is an example of a TPO Profile Chart with a Volume by Price study displayed to the right of the TPO 
profiles showing the volume at each price level. To achieve this, add the TPO Profile Chart and the Volume by 
Price studies to the chart. With the TPO Profile Chart, make sure to set the following Input with the study: Percent 
Width for Volume Profile = 25. With the Volume by Price study, set the following Inputs with the study:

• Volume Bars Draw Method = Volume Profile Outline Only
• Display Volume in Bars = Total Volume

Resolving Missing TPO Letters/Blocks For Certain Time Periods

[Link] - [Top]
In a TPO Profile Chart, if there appears to be missing Letters or Blocks for certain periods of time, follow the 
procedure below to resolve this. The instructions below apply to Intraday charts.

1. Duplicate the TPO Profile chart by selecting Chart >> Duplicate Chart. Refer to Duplicate Chart for 
instructions. The reason for duplicating the chart is so that you can remove the TPO Profile Chart study 
from the duplicated chart to see the underlying data.

2. On the duplicated chart, select Analysis >> Studies.
3. Select the TPO Profile Chart study in the Studies to Graph list.
4. Press the Remove button.
5. Press OK.
6. You should now see 1 Minute bars for an Intraday chart.
7. Select Chart >> Chart Settings.
8. Be aware of what the Session Times are set to for the chart in the case of an Intraday chart.
9. Press OK.
10. With the Session Times in mind, scroll through the bars in the chart using the scroll bar at the bottom of the 

chart to see if there is any missing data.
11. If you have found missing data, refer to the Missing or Incomplete Intraday Data section to resolve the 

missing data issue for an Intraday chart.
12. Go back to your TPO Profile chart and the missing data should now be restored.

Programmatically Accessing TPO Values

[Link] - [Top]
Follow any of the below methods to programmatically access the values of each TPO profile.

1. Use the Chart Values tool to move the crosshair over a particular TPO Profile you want the values for. 
Those values will be displayed in the Window >> Tool Values Window. You can copy them to the 
clipboard with Edit >> Copy Chart Values. After they are on the system clipboard you can paste them 
anywhere else that you require.

2. Use the sc.GetStudyProfileInformation ACSIL function. 
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Chart Column Values

[Link] - [Top]
When viewing the Open, High, Low, Volume values through the Chart Values Window or the Tool Values 
Window when using the Chart Values tool for a particular chart column, when using the TPO Profile Chart study, 
then these values are going to be the same for each chart column which belongs to a particular TPO Profile.

Understand that there are no standard chart bars at each chart column, when using the TPO Profile Chart study. 

Volume on TPO and Volume Profiles

[Link] - [Top]
First, it is important to understand the differences between Volume data on Historical Daily and Intraday charts. 
For more information, refer to Comparing Daily Volume to Intraday Chart Bar Volume. 

In most cases TPO Profiles and Volume Profiles, are built from Intraday data. This is going to be the case when the 
time period of the TPO or Volume Profile is 1 week or less. And it may even be the case when the time period of 
the Profile is 1 Month. 

Therefore, the volume data you see in a TPO or Volume Profile will be based upon Intraday chart volume which 
often has a lower volume than Historical Daily charts. This is true in the case of futures and also can be true in the 
case of stocks. 

*Last modified Sunday, 27th October, 2024.
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▪ Visible Bars
▪ Multiple Profiles Based on Bar Count
▪ Multiple Profiles Based on Fixed Time
▪ One Period at End of Fixed Time Length
▪ Based on TPO Chart
▪ From Start Date-Time To End
▪ From Start Time To End
▪ From Start Date-Time + Fixed Time Length
▪ From Start Date-Time To End Date-Time
▪ One Period Based On Bar Count
▪ From Session Start Time to End
▪ One Period from Start Time to End Time
▪ Multiple Profiles from Start Time to End Time
▪ One Period from Most Recent Period Start to End
▪ All Bars in Chart
▪ Specified Volume
▪ One Period at End of Fixed Time Length - Auto-Skip Empty Days
▪ Trading Day Start Time to End - Reset at Day Session

◦ Set as Independent Volume Profile for TPO Chart
◦ Time Period Type for 'Fixed Time'
◦ Time Period Length for 'Fixed Time'
◦ Number of Bars for 'Based On Bar Count'
◦ Volume per Profile for 'Specified Volume'
◦ Number of Days To Calculate Volume Profiles
◦ Start Date
◦ Use Different Start Time
◦ Start Time
◦ End Date
◦ End Time
◦ Use Separate Profile for Evening Session
◦ Exclude Evening Session Profiles Except for Last Day
◦ Maximum Volume Bar Width Type
◦ Maximum Volume Bar Width Percentage
◦ Right Align Volume Bars
◦ Display Volume in Bars
◦ Volume Text Threshold
◦ Always Display Last Profile Within View
◦ Volume Bar Calculation Method
◦ Value Area, POC, Peak and Valley Based on Total Volume Always
◦ Bid Volume and Ask Volume Coloring Method
◦ Draw Outline When Coloring Bid Volume And Ask Volume
◦ Draw Difference of Bid and Ask Volume Using Percent of Max Bar
◦ Difference of Bid and Ask Volume Coloring Percentage of Maximum Bar
◦ Use Transparent Draw Style
◦ Transparency Level
◦ Highlight Value Area
◦ Extend Value Area
◦ Value Area Percentage
◦ Highlight Point of Control
◦ Extend Point of Control
◦ Future Intersection Method
◦ Extend Volume Weighted Average Price
◦ Align Volume Numbers to Base of Volume Bars
◦ Volume Bars Draw Method



◦ Allow Side-By-Side Profiles on Right Side
◦ Use Defined Width for Side-By-Side Profiles on Right
◦ Draw Profile Outline Enclosing Bars
◦ Draw Peaks and Valleys
◦ Peaks and Valleys Sensitivity
◦ Include High/Low in Peaks and Valleys
◦ Align to Far Right
◦ Do Not Overlap DOM Graph
◦ Extend Peaks and Valleys
◦ Highlight Value Area High and Low Only
◦ Calculate Developing POC and Value Area
◦ Color Code Volume Bars Based on Percentage of POC
◦ Number of POC Ranges to Color
◦ #%-#% POC Color
◦ Display Data in Chart Values Window
◦ Show Chart Values On Profile

▪ Do Not Show Chart Values On Profile
▪ Show Chart Values On Profile With Labels In SingleRow
▪ Show Chart Values On Profile With Labels
▪ Show Chart Values On Profile Without Labels In Single Row
▪ Show Chart Values On Profile Without Labels

◦ Chart Values Position on Profile
▪ Top of the Graph
▪ Bottom of the Graph
▪ Bottom of the Window

◦ Text Font Size
◦ Chart Value# (1-4) To Be Displayed On Profile
◦ Calculate Mean Price and Standard Deviation Bands
◦ Volume Bar Minimum Width in Chart Bars
◦ Include Fill Space in Developing Period Width
◦ Use Large Number Display Formatting
◦ Minimum Time Period % for Reference Days Back
◦ Volume Profile Bars Length Relative to All Visible Profiles
◦ Number of Custom Intraday Sessions
◦ Custom Intraday Session# (1-5) Begin Time
◦ Custom Intraday Session# (1-5) End Time

• Examples of Input Settings for Different Volume Profiles
◦ 1 Day Volume Profiles Across Entire Chart
◦ 1 Week Volume Profiles Across Entire Chart
◦ 1 Day Volume Profiles Across Entire Chart Based on Session Times Different than Chart
◦ 1 Day Volume Profile At End of Chart
◦ 1 Day Volume Profiles Showing Prior Day
◦ Current Month Volume Profile at End of Chart
◦ 1 Hour Volume Profile At End of Chart
◦ 30 Minute Volume Profile at End of TPO Profile Chart
◦ One Volume Profile at End for Day Session
◦ One Volume Profile at End for Evening Session
◦ One Volume Profile at End Covering Three Days
◦ One Volume Profile per Chart Bar
◦ One Volume Profile for Multiple Bars
◦ Outline Only with Volume
◦ 20 Day Point of Control at End of Chart Based on 24 Hour Session
◦ 1 Day Total Volume with Bid Ask Delta on Right

• Controlling the Study Display Order Relative to the Price Graph Bars and Other Studies
• Color and Width Settings



◦ Point of Control (SG2)
◦ Value Area High Value (SG3)
◦ Value Area Low Value (SG4)
◦ Volume Weighted Average Price (SG5)
◦ Bid Volume and Ask Volume Colors (SG6)
◦ Volume Numbers Text Color and Size (SG7)
◦ Volume Bars Outline and Fill Colors (SG8)
◦ Value Area and Outline (SG9)
◦ Evening Session Volume Bars Outline and Fill Colors (SG11)
◦ Trade Weighted Mean Price (SG12)
◦ Mean Price + Std Dev (SG13)
◦ Mean Price - Std Dev (SG14)
◦ Mean Price + 2 * Std Dev (SG15)
◦ Mean Price - 2 * Std Dev (SG16)
◦ Volume Profile Enclosing Outline (SG17)
◦ Volume Peaks (SG18)
◦ Volume Valleys (SG19)

• Extension Line Labels
• Volume Value Area
• Right Aligning Profiles with Space on Right Side

◦ Right Aligning Multiple Profiles
◦ Creating Space on Right Side of Chart

• Single Volume Profiles At End of Chart
• Single Bar Volume Profiles with Bid Volume and Ask Volume
• Displaying Separate Profiles for Day and Evening Sessions
• Displaying Single Separate Profiles for Day and Evening Sessions
• Calculating and Displaying Developing Point of Control, Value Area High/Low, Volume Weighted 

Average Price Lines
• Displaying Mean Price and Standard Deviation Lines
• Viewing Volume Profile Text Information
• Volume at Price Calculations

◦ Algorithm to Minimize CPU and Memory Use
• Volume Profile Differences
• Basic Volume Profile Troubleshooting Procedures
• How Volume at Price is Calculated for Historical Daily and higher Timeframe Charts
• Draw Volume Profile

◦ Description
◦ Tool Usage
◦ Step by Step Instructions to Configure the Draw Volume Profile Tool
◦ Manually Drawn Volume Profiles That Automatically Extend to the Last Bar
◦ Modifying Manually Drawn Volume Profile
◦ Erasing Drawn Volume Profiles
◦ Draw Volume Profile Tool Related Settings
◦ Drawing Tool Configuration

• Programmatically Accessing Volume at Price Data
◦ Volume At Price Data
◦ Accessing Volume by Price Calculated Values
◦ Accessing Peak and Valley Lines Data
◦ Historical Market Depth Data

Introduction

[Link] - [Top]
The Volume by Price study overlays a Volume Profile graph for each period onto a bar chart. The cumulative 



volume at each price increment over a specified period of time are displayed as horizontal bars in the background 
of a bar chart. Refer to the image at the top of this page for an example.

The Volume by Price study is included with Sierra Chart package 3. Sierra Chart package 5 also includes the Draw 
Volume Profile drawing tool (explained below).

Step By Step Instructions

[Link] - [Top]
1. Open a chart if one is not already open. Refer to Open Chart. 
2. Select Chart >> Chart Settings. Make sure the Tick Size is set correctly. The Tick Size is the minimum 

increment that a symbol trades in. If the Tick Size is too small, then it will take a long time to load chart 
data from the symbol data file and will increase CPU usage. If the Tick Size is too large, then this study 
will not be very accurate with its volume profiles. 

If the Tick Size is not a multiple of the actual Tick Size, then this may also reduce the accuracy of the 
Volume Profiles by causing volume to not always be mapped to the correct price levels.

3. In the case of Historical Charts (Daily, Weekly, Monthly charts), you may need to set the Volume at 
Price (VAP) Multiplier to a value higher than 1 to improve performance and reduce memory. This is true 
if the Tick Size is relatively small compared to the chart values. For stocks, you may want to set the VAP 
Multiplier to somewhere between 5 to 10. 

For cash indexes in the hundreds or thousands, you may need to set the VAP Multiplier to 10 or 100. If it 
takes a long time to load chart data for Historical charts, the interface of Sierra Chart freezes occasionally, 
or the memory use is high, then increase the VAP Multiplier. 

In almost all cases the VAP Multiplier for Intraday charts needs to be set to 1.
4. Press OK.
5. You need to have data records in the Intraday chart data file for the symbol that are 1 Tick or 1 Second 

when using the Volume by Price study for good accuracy. To change the related settings, refer to Tick by 
Tick Data Configuration. 

When the data records in an Intraday chart data file are not 1 Tick, and are of a larger timeframe per record, 
the volume for a price level within the price range of a data record is the average volume per price based 
upon the price range of the data record and the total volume of that data record. The average volume per 
price is calculated by dividing the total volume by the number of prices in the price range. The number of 
prices is based upon the chart Tick Size. 

6. Select Analysis >> Studies on the menu.
7. In the list of Studies Available select Volume By Price. 
8. Press the Add button. The Volume By Price study can be added multiple times to the chart if you require 

different Volume Profile configurations. 

9. If the Study Settings window did not automatically open, then press the Settings button to open the Study 
Settings window.

10. Select the Settings and Inputs tab. Set the study Input settings as you require. For a complete description 
for each of the Inputs, refer to the Volume by Price Input Settings section.

11. Set the Ticks Per Volume Bar Input setting. This should be set to 1 or 2. In the case when you are using the 
Volume by Price study on a Daily, Weekly or Monthly Historical chart, we do not recommend setting this 
to 1. You should use a higher value somewhere between 4 to 10. Otherwise, CPU load could increase 
significantly.

12. Set the Volume Graph Period Type Input setting to what you require. This is the most important setting and 
controls the time length of the Volume Profiles and whether there are multiple Volume Profiles or one of 
them. 

In the case where you want to have Volume Profiles which are 1 Day each, set Volume Graph Period Type 
to Multiple Profiles Based on Fixed Time. Set the Time Period Type for 'Fixed Time' input to Days and set 
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the Time Period Length for 'Fixed Time' input to 1. Refer to the image below. 

13. Select the Subgraphs tab, and set the colors as you require. The Outline and the Fill color of the volume 
bars are set with Subgraph SG16. If you have the input Color Bid Volume and Ask Volume set to Yes, 
then those colors are set with Subgraph SG13. For more information, refer to the Color Settings section.

14. Press OK.
15. Press OK.
16. When you first add the Volume by Price study to the chart, the chart may reload its data from the symbol 

data file in order to load the necessary volume data from the symbol data file that is required by this study, 
if the volume data has not already been loaded by another study that requires it.

Example Chart Images

[Link] - [Top]
This image shows a Volume by Price graph with the Volume Graph Period Type set to Visible Bars and where 

each volume bar represents a single price tick. The volume number for each volume bar is also shown.

This image shows 1 Day Volume Profiles on an Intraday chart. Each volume bar also is color-coded to indicate the 
Bid Volume and Ask Volume component of the bars.

This image shows a Volume by Price study set to 1 Bar for each profile and combined with the Numbers Bars 
study.

Volume by Price Input Settings

[Link] - [Top]

1. To open the Volume by Price Input settings window, select Analysis >> Studies on the menu.
2. Select the Volume by Price study in the Studies to Graph list.
3. Press the Settings button.
4. Select the Settings and Inputs tab of the Study Settings window. The inputs are displayed on this tab.

Draw Mode

[Link] - [Top]
The following are the descriptions of the different Draw Mode settings.

• Volume Profiles: This setting specifies that only Volume Profiles and other related drawings like extension 
lines are drawn.

• POC, VAH, VAL Lines Only: This setting specifies that the Point of Control, Value Area High, Value 
Area Low and Volume Weighted Average Price study Subgraph lines are drawn only. 

In this case the Value Area High Value and Value Area Low Value Subgraphs on the Subgraphs tab must 
be set to a Draw Style other than Ignore or Hidden, to be visible. 

In this particular mode, the study Subgraphs containing the Point of Control, Value Area High, Value Area 
Low and Volume Weighted Average Price data are drawn only. The Volume Profiles and any related 
drawings like extension lines are not drawn. 

The primary reason for this Draw Mode allows the Volume by Price study to function identically to the 



Volume Value Area Lines study and take advantage of the additional Period Types available. 
• Volume Profiles & POC, VAH, VAL Lines: This setting specifies that both the Volume Profiles and Point 

of Control, Value Area High, Value Area Low and Volume Weighted Average Price study Subgraph lines 
will be displayed on the chart.

For additional information related to Draw Mode, refer to Calculating and Displaying Developing Point of Control, 
Value Area High/Low, Volume Weighted Average Price Lines.

With this setting in the Volume by Price study, the Volume Value Area Lines study is considered an older out of 
date study because Volume by Price can display lines only and has a lot more functionality. However, the Volume 
Value Area Lines study can still be used for efficiency if it meets your requirements, since it is faster.

Number Of Periods Back To Reference

[Link] - [Top]
This setting only applies when the Volume Graph Period Type Input setting is set to Multiple Profiles Based on 
Bar Count or Multiple Profiles Based on Fixed Time. It does not apply to any other Volume Graph Period Type.

When this is set to 0, then a Volume Profile is based upon the chart bars where it is drawn.

When this is set to a nonzero value, then a Volume Profile references the specified number of periods back relative 
to where it is drawn.

For example, if this is set to 1, and the Volume Profiles have a Time Period Length and Type of 2 Days, then the 
prior two days will be used in the calculation of the Volume Profile for a particular time period.

If there is insufficient data found at the period back being referenced, then the prior period will be used. The 
skipping of a period continues until a period of time is found with sufficient data. The setting that controls what is 
considered a sufficient amount of data is the Minimum Time Period % for Reference Days Back Input. 

This is calculated based upon the average time span of the bars in that time period and the time period required. 
For example, if this is set to 25 percent and the time period referenced needs to be 1 Day in Length, then it is 
considered sufficient if only 6 hours are in that period.

This calculation can still consider periods of time where there is no trading within a day if that period of time is not 
filtered out by the chart Session Times. This can occur at the end of the week where the time length of the last bar 
until the End Time exceeds the actual time length of the bar.

Ticks Per Volume Bar

[Link] - [Top]
The Ticks Per Volume Bar setting specifies how many price ticks, based upon the Tick Size setting in Chart >> 
Chart Settings, each horizontal volume bar includes.

This controls the grouping of prices that were traded at during the specified period of time for each Volume Profile. 
The default is 2. This is 2 price ticks. In this case, for every two adjacent prices traded, there will be one horizontal 
volume bar.

For the maximum amount of detail you will want to set this to 1.

When Ticks Per Volume Bar is set to 0, it will be automatically changed to 2.

There will only be a horizontal volume bar in a Volume Profile at a price level or for a group of prices (when using 
a Ticks Per Volume Bar > 1), if there is trading activity at that particular price level or prices during the time 
period that the Volume Profile displayed is for.

In the case when you are using the Volume by Price study on a Daily, Weekly or Monthly Historical chart, we do 
not recommend setting this to 1. You should use a higher value somewhere between 4 to 10. Otherwise, CPU load 
could increase significantly. Additionally for these types of charts, select Chart >> Chart Settings and set the 
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Volume at Price Multiplier somewhere between 5 to 10 to decrease CPU load.

When the Chart >> Chart Settings >> Volume at Price Multiplier is set to a value other than 1, then the Ticks 
Per Volume Bar setting needs to match it or be a multiple of it. For example, if the Volume at Price Multiplier is 
set to 5, then set Ticks Per Volume Bar also to 5 or a higher even multiple like 10 or 15.

If you find that the Ticks Per Volume Bar setting changes from the value you set it at, this is because the Chart 
>> Chart Settings >> Volume at Price Multiplier is set to a value other than 1 and it is automatically being 
changed to a multiple of the Volume at Price Multiplier.

Volume Graph Period Type

[Link] - [Top]
This setting controls the time period for each Volume Profile. Or, specifies that one profile is to be displayed and 
based upon the specified time period.

When using the Volume by Price study on a Trading DOM, the only options that will work for this Input are One 
Period Based on Bar Count or From Session Start Time to End, otherwise this Input is automatically set to 
From Session Start Time to End.

Visible Bars

[Link] - [Top]
This defines a dynamic period based on the main price graph bars that are displayed/visible on the chart window. 
Only a single Volume Profile will be displayed.

When using Visible Bars, the Point of Control, Value Area High Value and Value Area Low Value study 
Subgraphs will have incomplete data across the visible bars when looking at these Subgraph values on a Sheet 
when using one of the Spreadsheet studies due to the fact that there is a delayed calculation in this case.

Multiple Profiles Based on Bar Count

[Link] - [Top]
This defines a fixed period for the Volume Profiles based on the number of price graph bars specified with the 
Number of Bars for 'Based On Bar Count' setting. Multiple Volume Profiles are drawn from the beginning of the 
chart.

Multiple Profiles Based on Fixed Time

[Link] - [Top]
This defines a fixed period for the Volume Profiles based on the Time Period Type for 'Fixed Time' and the Time 
Period Length for 'Fixed Time' settings. Multiple Volume Profiles are drawn from the beginning of the chart.

These Volume Profiles use the Session Times settings for the chart and the Volume Profiles will start at the Session 
Times >> Start Time or the Evening Start when using the Evening Session.

One Period at End of Fixed Time Length

[Link] - [Top]
This defines a single fixed Volume Profile period at the end of the chart of exactly the time length specified by the 
Time Period Type for 'Fixed Time' and the Time Period Length for 'Fixed Time' settings.

This Volume Profile is of the full specified time length counting back from the Date-Time of the last bar in the 
chart. For example, if the Time Period is 1 Day and the last bar in the chart has a time of 10:14:59, then the profile 
will begin at 10:15:00 in the prior day.

The Volume Profile is going to be fully recalculated when there is a new bar added to the chart. To increase the 
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recalculation rate set the chart bars to a shorter time frame like 1 minute per bar. 

In the case where the Volume Profile has a Time Period longer than 1 month, we recommend using From Start 
Date-Time To End for efficiency.

Based on TPO Chart

[Link] - [Top]
This defines Volume Profiles that are based upon the starting time and time length of the TPO Profiles in the chart. 
This is only valid when using the TPO Profile Chart study. This option is automatically set in this case.

From Start Date-Time To End

[Link] - [Top]
This defines one Volume Profile from the specified Start Date and Start Time settings to the end of the chart.

For Volume Profiles on Intraday charts where the Volume Profiles have a Time Period longer than 1 month, we 
recommend using this particular Volume Graph Period Type for efficiency.

From Start Time To End

[Link] - [Top]
This defines one Volume Profile from the specified Start Time in the last day in the chart, to the end of the chart. 
The Start Time is set through the Start Time Input.

From Start Date-Time + Fixed Time Length

[Link] - [Top]
This defines one Volume Profile from the specified Start Date and Start Time settings, that has a time length set by 
the Time Period Type for 'Fixed Time' and the Time Period Length for 'Fixed Time' settings.

From Start Date-Time To End Date-Time

[Link] - [Top]
This defines one Volume Profile from the specified Start Date and Start Time settings to the specified End Date and 
End Time settings.

One Period Based On Bar Count

[Link] - [Top]
This defines one Volume Profile at the end of the chart that is based upon the number of bars specified through the 
Number of Bars Based On Bar Count setting.

From Session Start Time to End

[Link] - [Top]
This defines one Volume Profile at the last day in the chart that starts at the Chart >> Chart Settings >> Session 
Times >> Start Time setting, until the last bar the chart. For additional information, refer to Session Times.

One Period from Start Time to End Time

[Link] - [Top]
This defines one Volume Profile at the last day in the chart that starts at the Start Time Input and ends at the End 
Time Input.

Multiple Profiles from Start Time to End Time
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[Link] - [Top]
This will create multiple Volume Profiles across the entire chart that cover a shorter duration of time in the chart 
than specified by the Session Times you have set in Chart >> Chart Settings. Use the Start Time and End Time 
Input settings to set the starting and ending times.

One Period from Most Recent Period Start to End

[Link] - [Top]
This defines one Volume Profile which starts at the beginning of the most recent period defined by the Time Period 
Type for 'Fixed Time' and Time Period Length for 'Fixed Time' inputs, and goes to the last chart bar.

All Bars in Chart

[Link] - [Top]
This creates one single Volume Profile which includes the volume data for all of the bars loaded in the chart.

Specified Volume

[Link] - [Top]
This creates multiple Volume Profiles in the chart where a new Volume Profile is created when the specified 
volume is reached for that Volume Profile. The volume is specified with the Volume per Profile for 'Specified 
Volume' Input. The volume of each Volume Profile will be equal to or greater than the number specified. Most of 
the time it will be greater because a new Volume Profile will not be created until there is a new bar in the chart 
after the specified volume has been reached.

One Period at End of Fixed Time Length - Auto-Skip Empty Days

[Link] - [Top]
This is the same as One Period at End of Fixed Time Length except that when Time Period Type for 'Fixed Time' 
is set to Days, the Volume Profile will go back the specified number of Days and begin at the start of the trading 
day according to the Session Times. Empty days will be automatically skipped according to the Minimum Time 
Period % for Reference Days Back Input.

Trading Day Start Time to End - Reset at Day Session

[Link] - [Top]
This creates one Volume Profile at the end of the chart which starts at the trading day Start Time which is based on 
the Session Times, when not using the Evening Session Times. 

When using the Evening Session Times, and the latest Date-Time in the chart is in the day session, than the volume 
Profile will start at the Session Times >> Start Time. When the Evening Session is encountered, then the Volume 
Profile will start at the Session Times >> Evening Start Time. So it always resets itself to the beginning of the 
current session within the overall trading day, when using the Evening Session Times. 

Set as Independent Volume Profile for TPO Chart

[Link] - [Top]
This Input only applies to charts that use the TPO Profile Chart study.

When this Input is set to Yes, then it is possible to set the Volume Graph Period Type Input to a setting other than 
Based on TPO Chart. However, Visible Bars is not supported when Set as Independent Volume Profile for 
TPO Charts is set to Yes.

This allows for Volume Profiles which have a time period completely independent of the TPO Profiles.

When this Input is set to Yes, then the Right Align Volume Bars and Align to Far Right Inputs will both 
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automatically be set to Yes.

Time Period Type for 'Fixed Time'

[Link] - [Top]
When the Volume Graph Period Type is set to one of the following:

• Multiple Profiles Based on Fixed Time:
• One Period at End of Fixed Time Length:
• From Start Date-Time + Time Length:
• One Period from Most Recent Period Start to End:

Then this input setting specifies the time period length for the Volume Profiles. It works with the Time Period 
Length for 'Fixed Time' setting. The setting can be one of the following:

• Seconds
• Minutes
• Days
• Weeks
• Months
• Years

In the case of Volume Profiles based on Weeks, Months or Years, the Volume Profiles will always start at the 
beginning of the Week, Month, and Year respectively. In the case of profiles which are based upon multiple 
Weeks, multiple Months, or Multiple Years, these are relative to January 1, 1950.

In the case where you want to have Volume Profiles which are 1 Day each, set Volume Graph Period Type to 
Multiple Profiles Based on Fixed Time. Set the Time Period Type for 'Fixed Time' input to Days and set the Time 
Period Length for 'Fixed Time' input to 1.

When Volume Profiles are set to be a 'Fixed Time', then for them to be 100% accurate and exactly based upon this 
fixed amount of time, it is necessary under some conditions for the time period of the underlying chart bars to 
evenly divide into this fixed amount of time. For example, if Time Period Length for 'Fixed Time' and Time Period 
Type for 'Fixed Time' are set to 60 Minutes, then the period of the underlying chart bars will need to evenly divide 
into this time.

For example, the chart bars can be 5 minutes, 10 minutes, 30 minutes or 60 minutes or any other time period which 
evenly divides into them. Therefore, using variable time period bars like those based upon Number of Trades or 
Volume, will result in Volume Profiles which are not always 60 Minutes and instead they would be based upon the 
overall time length of the chart bars which best fit into the 60 Minutes timeframe. This rule is not always absolute. 
For example, if the Volume Profiles are 1 Day, and Chart >> Chart Settings >> New Bar At Session Start is 
enabled, then the underlying bars can be any timeframe.

Similar to the above, if the Volume Profiles are set to be, for example, 60 minutes and the chart bars are 180 
minutes each, then it is not possible for there to be 3 Volume Profiles per bar. There is only going to be one 
Volume Profile per bar and they will be a time length of 180 minutes which is equivalent to the bar time period.

Time Period Length for 'Fixed Time'

[Link] - [Top]
This works with the Time Period Type for 'Fixed Time' setting. It specifies the number of Seconds, Minutes, Days, 
Weeks, Months or Years.

Number of Bars for 'Based On Bar Count'

[Link] - [Top]
When Multiple Profiles Based On Bar Count or One Period Based On Bar Count is selected for the Volume 
Graph Period Type setting, this setting defines how many chart bars the Volume Profiles will be based on.



The chart bars are counted from the first bar in the chart and repeat after that.

Volume per Profile for 'Specified Volume'

[Link] - [Top]
This defines the volume amount to be used when the Volume Graph Period Type is set to Specified Volume.

The volume of each Volume Profile will be equal to or greater than the number specified in this input. Most of the 
time it will be greater because a new Volume Profile will not be created until there is a new bar in the chart after 
the specified volume has been reached.

Number of Days To Calculate Volume Profiles

[Link] - [Top]
The default for this Input is 0. When this is set to a nonzero number, this specifies the number of days in the chart 
that Volume Profiles are calculated for from the last date loaded in the chart. For example, if this is set to 10 and 
the chart has 100 days of data loaded, then Volume Profiles will only be calculated for the last 10 days in the chart.

When this is set to 0, then Volume Profiles are calculated for all days loaded in the chart. 

This Input has no effect upon the time length of individual Volume Profiles in the chart, other than possibly the 
first one calculated. For example, if there is a Volume Profile which has a time length of 90 days and this Input is 
set to 10, then that Volume Profile will only consist of 10 days.

Start Date

[Link] - [Top]
This setting is used to specify a Start Date when the Volume Graph Period Type requires a Start Date.

Use Different Start Time

[Link] - [Top]
Set this option to Yes to specify a different Start Time for the Volume Profiles that differs from the Session Times 
in Chart >> Chart Settings. The time is set through the Start Time Input setting.

Start Time

[Link] - [Top]
This setting is used to specify a Start Time when the Volume Graph Period Type requires a Start Time.

This time setting is relative to the Time Zone setting you have set in Global Settings >> Data/Trade Service 
Settings.

End Date

[Link] - [Top]
This setting is used to specify an End Date when the Volume Graph Period Type requires an End Date.

End Time

[Link] - [Top]
This setting is used to specify an End Time when the Volume Graph Period Type requires an End Time.

This time setting is relative to the Time Zone setting you have set in Global Settings >> Data/Trade Service 
Settings.
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Use Separate Profile for Evening Session

[Link] - [Top]
When this option is set to Yes and you have defined and enabled the Evening Session Times in Chart >> Chart 
Settings, then a separate Volume Profile will be displayed for the evening session. This means you will have 2 
profiles for each day in an Intraday chart.

This option is only valid when the Volume Graph Period Type Input is set to Multiple Profiles Based on Fixed 
Time and the Time Period for the volume profiles is set to 1 Day.

You must also define and enable the Evening Session Times in Chart >> Chart Settings for this setting to work. 
Refer to Session Times for more information.

When this Input is set to Yes, the time period for chart bars must not be greater than the time span of either the 
main session or the evening session.

The color of the Evening Session Volume Profiles is controlled with the Evening Session Volume Bars Outline and 
Fill Colors Subgraph.

For step-by-step instructions to use this Input, refer to Displaying Separate Profiles for Day and Evening Sessions.

Exclude Evening Session Profiles Except for Last Day

[Link] - [Top]
When this input is set to Yes the Evening Session information is excluded from the calculation and placement of 
the Volume Profiles, except for the last day of chart data where the Evening Session information is included.

Maximum Volume Bar Width Type

[Link] - [Top]
This can be set to Period Length, Window Width, or Automatic.

This setting allows you to base the width (horizontal length) of the volume bar with the maximum volume in the 
Volume Profile to be based upon the width of the chart window (Window Width), the length of the Volume 
Profile period (Period Length), or automatically switch between Window Width and Period Length when you 
have selected Automatic.

When using Window Width, the width is based upon the overall width of the visible bars in the chart. If there is a 
blank area on the right side of the chart due to setting a Right Side Fill Space or not enough bars to fill up the chart, 
then that blank area is not considered in the calculation of the available space.

When using a setting of Automatic, the Length is used if it is less than the window width. Otherwise, the Window 
Width is used.

Also refer to the related setting Maximum Volume Bar Width Percentage. 

Maximum Volume Bar Width Percentage

[Link] - [Top]
This percentage setting works with the Maximum Volume Bar Width Type setting and specifies the percentage 
of the Window Width or the Period Length that the maximum volume bar horizontal width will use of the total 
available width.

This input takes integer values between 1 and 100. Values entered outside of this range will be removed and the 
value set to the closest value of 1 or 100.

Right Align Volume Bars
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[Link] - [Top]
Normally the Volume Profile bars are displayed at the beginning of each period with the base of the volume bars 
going from left to right. When the Right Align Volume Bars setting is set to Yes, the Volume Profile bars will be 
displayed at the right side of each period with the base the volume bars going from right to left. If you always want 
the very last displayed Volume Profile, to be aligned to the right side of the chart window beside the Values Scale, 
refer to Right Aligning Profiles with Space on Right Side.

When this setting is set to Yes, and the Bid Volume and Ask Volume portion of the volume bars are colored, then 
the Bid Volume will be on the right side of the volume bar and the Ask Volume will be on the left.

Display Volume in Bars

[Link] - [Top]
This setting lets you choose to display numerical data for each horizontal Volume Bar of any of the specified types:

• None: This displays no text information in the Volume Bar.
• Total Volume: This displays the total volume traded at the given price(s) for the specified period of time 

for each Volume Bar.
• Total Volume - POC Only: This displays the total volume traded at the given price(s) for the specified 

period of time for only the volume bar that is the Point of Control (the volume bar with the highest 
volume).

• Bid Volume x Ask Volume: This displays both the Bid Volume and the Ask Volume in the form of Bid 
Volume x Ask Volume for each Volume Bar.

• Ask Volume - Bid Volume: This displays the difference between the Ask Volume and Bid Volume for 
each Volume Bar.

• Number of Trades: This displays the number of trades that have taken place at the given price(s) for the 
specified period of time for each Volume Bar. When this is the setting used, the display will show the 
number of trades followed by a T - for example 2819T.

• Bid Volume - Ask Volume: This displays the difference between the Bid Volume and the Ask Volume for 
each Volume Bar.

• Ask Volume - Bid Volume, TotalVolume: This displays the difference between the Ask Volume and the 
Bid Volume along with the Total Volume for each Volume Bar. The values are shown in the form Volume 
Difference | Total Volume - for example 785 | 6783.

• Volume at High/Low: This displays the Total Volume only in the volume bars located at the highest price 
point and the lowest price point.

• Percent of Maximum Volume of Volume Bars: This displays a percentage for each volume bar. The 
percentage is determined by taking the volume in the given bar divided by the volume in the Point of 
Control bar (the bar with the highest volume). This results in the Volume Bar that is the Point of Control 
having a value of 100%.

• Percent of Total Volume: This displays a percentage for each volume bar. The percentage is determined 
by taking the volume in the given bar divided by the total volume from all volume bars within the given 
Volume Bars display. This results in the sum of all percentages to equal 100%.

• Ask Volume Bid Volume % of Total Volume: This displays the percentage values of the Ask Volume 
and the Bid Volume for each Volume Bar. The Ask Percentage is calculated as: Ask Percentage = Ask 
Volume / Total Volume in Bar. The Bid Percentage is calculated as: Bid Percentage = Bid Volume / 
Total Volume in Bar.

• Total Volume (Price): This displays the Total Volume and the associated price for each Volume Bar. The 
information is displayed as Volume (Price) - for example 4255 (2466.25), where 4255 is the total volume 
at price 2466.25.

• Diagonal Ask Vol Bid Vol Difference: This displays the diagonal difference between the Bid and Ask 
Volumes. The Bid Diagonal Difference Volume is defined as: Bid Diagonal Difference Volume = Bid 
Volume at Given Price - Ask Volume at Next Higher Price. The Ask Diagonal Difference Volume is 
defined as: Ask Diagonal Difference Volume = Ask Volume at Given Price - Bid Volume at Next 
Lower Price. The information is displayed as Bid Diagonal Difference Volume | Ask Diagonal 
Difference Volume - for example -51 | 530. Refer to Diagonal Comparison of Bid Volume and Ask 
Volume for more information on diagonal comparisons.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index5ee6.html?page=doc/NumbersBars.php#DiagonalComparison
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index5ee6.html?page=doc/NumbersBars.php#DiagonalComparison


• Diagonal Ask Volume - Bid Volume: This displays the diagonal difference between the Ask Volume and 
Bid Volume. The calculation always uses the Ask Volume first, which results in the same values diagonally 
opposing instead of being negatives of each other as seen when using Diagonal Ask Vol Bid Vol 
Difference. The Bid Diagonal Ask Volume - Bid Volume is defined as: Bid Diagonal Ask Volume - Bid 
Volume = Ask Volume at Next Higher Price - Bid Volume at Price. The Ask Diagonal Ask Volume - 
Bid Volume is defined as: Ask Diagonal Ask Volume - Bid Volume = Ask Volume at Price - Bid 
Volume at Next Lower Price. The information is displayed as Bid Diagonal Ask Volume - Bid Volume | 
Ask Diagonal Ask Volume - Bid Volume - for example -51 | 530. Refer to Diagonal Comparison of Bid 
Volume and Ask Volume for more information on diagonal comparisons.

• Bid Volume: This displays the total bid volume for each volume bar.
• Ask Volume: This displays the total ask volume for each volume bar.

The Volume Numbers Text Color and Size Subgraph settings control both the color and font size of the text. The 
Color settings define the display color of Positive numbers (left color) and Negative numbers (right color). The 
Size setting controls the font size if it is set to a value other than 0. Otherwise, the font size is controlled 
automatically.

Volume Text Threshold

[Link] - [Top]
This Input setting only applies when the input Display Volume In Bars is set to display text information. Only 
values that exceed this input will be displayed on the volume bars. The default value is 0 which means all values 
are displayed on the volume bars.

When Display Volume In Bars is set to display more than one value, like Bid Volume x Ask Volume, text 
information is displayed only if all the values exceed this input value.

Always Display Last Profile Within View

[Link] - [Top]
When the Volume Graph Period Type is set to a value that consists of multiple Volume Profiles, the last profile can 
often go off the chart window and not be fully visible. When this option is set to Yes, the last Volume Profile is 
moved to the far right of its period and the bars will always be displayed within view on the chart window while 
that period is in view.

When none of the bars that are part of the last profile period are in view, the Volume Profile will not be visible.

Volume Bar Calculation Method

[Link] - [Top]
This input controls what value is used in the determination of the length of the bars in the Volume by Price study.

The profile bars lengths are determined relative to the position of the end of the bar with the maximum volume. 
The end point of the bar with the maximum volume is determined from the Maximum Volume Bar Width Type 
and the Maximum Volume Bar Width Percentage input settings.

The following options for this input setting are available:

• Total Volume: This uses the Total Volume for the calculation of the length of the bars.
• Bid Volume: This uses just the Bid Volume in the determination of the length of the bars. Note that if the 

setting of Bid Volume and Ask Volume Coloring Method is set to Separate Bid/Ask Volume Coloring 
or Dominant Bid or Ask Volume Coloring - Full Bar Color the bars will extend further out than what is 
set in the Maximum Volume Bar Width Type and Maximum Volume Bar Width Percentage due to the 
addition of the other volumes to the Bid Volume as a base. 

By using this setting with the Bid Volume and Ask Volume Coloring Method set to None, the Volume 
by Price Profiles are displaying only the Bid Volume information.

• Ask Volume: This uses just the Ask Volume in the determination of the length of the bars. Note that if the 
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setting of Bid Volume and Ask Volume Coloring Method is set to Separate Bid/Ask Volume Coloring 
or Dominant Bid or Ask Volume Coloring - Full Bar Color the bars will extend further out than what is 
set in the Maximum Volume Bar Width Type and Maximum Volume Bar Width Percentage due to the 
addition of the other volumes to the Ask Volume as a base. 

By using this setting with the Bid Volume and Ask Volume Coloring Method set to None, the Volume 
by Price Profiles are displaying only the Ask Volume information.

• Ask Volume - Bid Volume: This uses the absolute value of the difference between the Ask Volume and 
the Bid Volume in the determination of the length of the bars. When using this calculation setting, the Bid 
Volume and Ask Volume Coloring Method can only be set to None or Difference of Bid and Ask 
Volume Coloring.

• Diagonal Ask Volume - Bid Volume: With this calculation method, the length of the bars is determined 
from either a Bid Diagonal Difference Volume or an Ask Diagonal Difference Volume. The Diagonal Bid 
Volume Difference is defined as: Bid Diagonal Difference Volume = Absolute Value(Bid Volume at 
Given Price - Ask Volume at Next Higher Price). The Ask Diagonal Difference Volume is defined as: 
Ask Diagonal Difference Volume = Absolute Value(Ask Volume at Given Price - Bid Volume at Next 
Lower Price). The choice of Bid Diagonal Difference Volume or Ask Diagonal Difference Volume is done 
according to the following rules:
◦ If the Bid Volume is exclusively dominant, then the Bid Diagonal Difference Volume is used for 

the calculation of the length of the bars. The Bid Side is exclusively dominant if the Bid Volume at 
the given price is greater than the Ask Volume at the next higher price point and the Ask Volume at 
the given price is less than the Bid Volume at the next lower price point.

◦ If the Ask Volume is exclusively dominant, then the Ask Diagonal Difference Volume is used for 
the calculation of the length of the bars. The Ask Volume is exclusively dominant if the Ask 
Volume at the given price is greater than or equal to the Bid Volume at the next lower price point 
and the Bid Volume at the given price is less than or equal to the Ask Volume at the next higher 
price point.

◦ If neither the Bid or the Ask is exclusively dominant (both the Bid and the Ask are dominant or both 
the Bid and the Ask are not dominant) then the Bid Diagonal Difference Volume is compared to the 
Ask Diagonal Difference Volume with the following rules:
▪ If the Bid Diagonal Difference Volume is greater than the Ask Diagonal Difference 

Volume, then the Bid Diagonal Difference Volume is used for the calculation of the length 
of the bars.

▪ If the Ask Diagonal Difference Volume is greater than or equal to the Bid Diagonal 
Difference Volume, then Ask Diagonal Difference Volume is used for the calculation of the 
length of the bars.

•
For more information on Diagonal Calculations refer to Diagonal Comparison of Bid Volume and Ask 
Volume. 

Value Area, POC, Peak and Valley Based on Total Volume Always

[Link] - [Top]
When this Input is set to Yes then the total volume is used to calculate the Value Area, Point of Control, and Peaks 
and Valleys, instead of using the volume type set in the Volume Bar Calculation Method.

Otherwise, when this Input is set to No, then the volume defined in the Volume Bar Calculation Method is used 
to determine the Value Area, Point of Control, and Peaks and Valleys.

Bid Volume and Ask Volume Coloring Method

[Link] - [Top]
This Input setting allows you to color the Bid Volume and Ask Volume portion of the Volume Bars according to 
the selected method. The colors are specified through the Subgraphs tab of the Study Settings window for the 
Volume by Price study. Refer to the Color Settings section for descriptions for each of these color settings. 

When the Input settings to highlight the Value Area and/or the Point of Control are enabled, then this option is 
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ignored and Bid Volume and Ask Volume are not colored for those areas.

• None: When this option is selected, the bars are not colored using the Bid or Ask coloring. The Volume 
Bars Fill Color is used instead.

• Separate Bid/Ask Volume Coloring: With this coloring method, the portion of the Volume bar that 
represents Bid Volume is colored the Bid Volume color and the portion that represents the Ask Volume is 
colored the Ask Volume color. 

The portion of the Volume bar that represents volume which is not considered Bid Volume or Ask Volume, 
will be colored the standard Volume Bars Fill color. 

When there are bars in the chart which do not have Bid Volume or Ask Volume because this type of 
volume data is not provided by the historical data with the Data or Trading service you are using, then you 
will see portions of the Volume bars colored the standard Volume Bars Fill color.

• Difference Of Bid And Ask Volume Coloring: With this coloring method, the difference between Ask 
Volume and Bid Volume is calculated and the portion of the Volume bar which represents this difference is 
colored the Ask Volume color if Ask Volume is greater, or the Bid Volume color if the Bid Volume is 
greater. The remaining portion of the bar is colored the Volume Bars Fill color (SG8).

• Dominant Bid or Ask Volume Coloring - Full Bar: With this coloring method, the entire Volume bar is 
colored a single color that is either the Bid Volume Color or the Ask Volume Color, depending on which 
volume is greater.

• Dominant Bid Or Ask Volume Coloring: With this coloring method, the portion of the Volume bar that 
makes up BidVolume or AskVolume is colored a single color and the color is either the BidVolume or 
AskVolume color, depending upon which volume is greater. The rest of the bar is colored the Volume Bars 
Fill color.

• Diagonal Difference of Bid and Ask Volume Coloring: With this coloring method, the Volume Bar color 
and length are determined from either a Bid Diagonal Difference Volume or an Ask Diagonal Difference 
Volume. The Diagonal Bid Volume Difference is defined as: Bid Diagonal Difference Volume = Absolute 
Value(Bid Volume at Given Price - Ask Volume at Next Higher Price). The Ask Diagonal Difference 
Volume is defined as: Ask Diagonal Difference Volume = Absolute Value(Ask Volume at Given Price - 
Bid Volume at Next Lower Price). The choice of Bid Diagonal Difference Volume or Ask Diagonal 
Difference Volume is done according to the following rules:
◦ If the Bid Volume is exclusively dominant, then the portion of the bar that represents the Bid 

Diagonal Difference Volume is colored the Bid Volume Color and the rest of the bar is colored the 
Volume Bars Fill Color. The Bid Side is exclusively dominant if the Bid Volume at the given price 
is greater than the Ask Volume at the next higher price point and the Ask Volume at the given price 
is less than the Bid Volume at the next lower price point.

◦ If the Ask Volume is exclusively dominant, then the portion of the bar that represents the Ask 
Diagonal Difference Volume is colored the Ask Volume Color and the rest of the bar is colored the 
Volume Bars Fill Color. The Ask Volume is exclusively dominant if the Ask Volume at the given 
price is greater than or equal to the Bid Volume at the next lower price point and the Bid Volume at 
the given price is less than or equal to the Ask Volume at the next higher price point.

◦ If neither the Bid or the Ask is exclusively dominant (both the Bid and the Ask are dominant or both 
the Bid and the Ask are not dominant) then the Bid Diagonal Difference is compared to the Ask 
Diagonal Difference with the following rules:
▪ If the Bid Diagonal Difference Volume (as defined above) is greater than the Ask Diagonal 

Difference Volume, then the portion of the bar that represents the Bid Diagonal Difference 
Volume is colored the Bid Volume Color and the rest of the bar is colored the Volume Bars 
Fill Color.

▪ If the Ask Diagonal Difference Volume (as defined above) is greater than or equal to the 
Bid Diagonal Difference Volume, then the portion of the bar that represents the Ask 
Diagonal Difference Volume is colored the Ask Volume Color and the rest of the bar is 
colored the Volume Bars Fill Color.

• The visible length of a Volume bar at a price level when using a coloring method based on the diagonal 
difference of Ask Volume and Bid Volume will be based upon this difference and not the actual volume at 
the price level. This is essential to understand if you see a length that does not seem correct. Refer to 



Diagonal Comparison of Bid Volume and Ask Volume for more information on diagonal comparisons. 

This color selection can only be used when the Volume Bar Calculation Method is set to Diagonal Ask 
Volume - Bid Volume. When the Volume Bar Calculation Method is not set to Diagonal Ask Volume - 
Bid Volume and the Bid Volume and Ask Volume Coloring Method is set to Diagonal Difference of 
Bid and Ask Volume Coloring, then when selecting OK or Apply, the Bid Volume and Ask Volume 
Coloring Method will change to a different selection based on the current setting for Volume Bar 
Calculation Method. 

This setting is inferior to the Color Code Volume Bars Based on Percentage of POC input setting. Therefore, if the 
Color Code Volume Bars Based on Percentage of POC is set to Yes, then the bars will be colored using the 
color codes and not this input.

Draw Outline When Coloring Bid Volume And Ask Volume

[Link] - [Top]
When a Volume Bar Profile has a Bid Volume and Ask Volume Coloring Method other than None set and this 
option is set to Yes, the Volume Bars outlining is displayed around the portion of the bars that displays the Bid 
and/or Ask Volume Coloring. Otherwise, the outlining is not displayed.

Draw Difference of Bid and Ask Volume Using Percent of Max Bar

[Link] - [Top]
When the Bid Volume and Ask Volume Coloring Method is set to Difference of Bid And Ask Volume 
Coloring and the Volume Bar Calculation Method is set to Total Volume, Bid Volume, or Ask Volume then 
this Input can be set to Yes in which case, the length of the Difference of Bid and Ask Volume Coloring bars will 
be established by the setting for Difference of Bid and Ask Volume Coloring Percentage of Maximum Bar.

Otherwise, when this Input is set to No, and the Bid Volume and Ask Volume Coloring Method is set to 
Difference of Bid and Ask Volume Coloring, then the length of the Difference of Bid And Ask Volume 
Coloring bars is established by the absolute value of the difference of bid and ask volumes relative to the setting of 
the Volume Bar Calculation Method.

When the Bid Volume and Ask Volume Coloring Method is set to any value other than Difference of Bid And 
Ask Volume Coloring or the Volume Bar Calculation method is set to any value other than Total Volume, Bid 
Volume, or Ask Volume, then this Input cannot be changed from No.

Difference of Bid and Ask Volume Coloring Percentage of Maximum Bar

[Link] - [Top]
When the Input for Draw Difference of Bid and Ask Volume Using Percent of Max Bar is set to Yes, then the 
value entered in this Input determines the length of the Difference of Bid And Ask Volume Coloring bars.

Only whole numbers between 1 and 100 can be entered for this Input.

A value of 100 in this Input will draw the largest Difference of Bid and Ask Volume Coloring bar the same length 
as the shortest of the longest bars of the calculated volume profiles. For example, if a total of 5 Volume Profiles are 
on a chart, but only 2 are in the visible area, then the longest bar of the 2 visible profiles (as these are the only 
profiles calculated at that time) are compared and the shorter one is used to establish the 100% length of the largest 
Difference of Bid and Ask Volume in those 2 visible profiles.

Given this method of calculation, it means that if the Draw Difference of Bid and Ask Volume Using Percent of 
Max Bar is set to Yes, then the lengths of the Difference of Bid and Ask Volume Coloring will change as new data 
is added to the chart and as the chart is scrolled or expanded/contracted and different profiles are brought in and out 
of view. But, when the data is exactly the same on the screen, then this also means that the length of the bars will 
be the same as they were previously.
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Use Transparent Draw Style

[link] - [Top]
When this option is set to Yes, the Volume Profile bars are drawn transparent. The amount of the transparency is 
set with the Transparency Level setting. Using Transparency is not recommended because it elevates CPU usage 
can can alter the visual appearance of the Volume Profiles in detrimental ways. Use it only when absolutely 
necessary and set up the Volume Profiles initially without Transparency until you get the Volume Profiles 
displayed the way that you want, then turn on the Transparency.

Transparency Level

[Link] - [Top]
This sets the level of transparency as a percentage when Use Transparent Draw Style is set to Yes. This setting 
makes the image more transparent as the numbers go higher. So a transparency value of 80 makes the Volume 
Profiles more transparent than a value of 50, and a solid Volume Profile would have a value of 0.

Highlight Value Area

[Link] - [Top]
When this option is set to Yes, the volume bars which represent the Value Area High and Low range are colored 
the Value Area and Outline color.

The value area comprises the volume bars centered at the point of control and around the point of control which are 
the Value Area Percentage of the total volume of the entire Volume Profile.

The Value Area percentage is controlled with the Value Area Percentage setting.

To highlight only the High and Low volume bars of the Value Area, set Highlight Value Area High and Low Only 
to Yes.

Extend Value Area

[Link] - [Top]
This setting causes a line to be drawn at the Value Area High and Low that extends to the setting value.

• None: The Value Area Lines are not drawn.
• End of Period: The Value Area Lines are extended to the right until the end of the period as defined in the 

Volume Graph Period Type.
• End of Window: This is similar to the End of Period setting, in that the Value Area Lines are extended to 

the end of the period for all Volume by Price Profiles except for the last one in the chart which has the 
Value Area Lines drawn to the right side of the chart window.

• Until Future Intersection: Each Value Area line is individually extended until it encounters future 
Volume Profiles which covers a price range which intersects with the particular Value Area line being 
extended. If an intersection is not encountered, then the Value Area Line is extended to the right side of the 
chart.

• Extend to Both Window Edges: Each Value Area line is extended both to the right and to the left edge of 
the chart. Only the Value Area Lines that are associated with a Volume by Price Profile which has part of 
its period (as defined in the Volume Graph Period Types) displayed in the chart window will be viewable. 
This means that as a chart is scrolled in time to the left and right, the different Value Area Lines will be 
added or removed as periods are scrolled into and out of the viewable chart area.

When extending the Value Area, the colors of the extension lines and enabling of the Name and Value Labels is 
done through the Value Area and Outline Subgraph.

It is possible to enable labeling on the Value Area lines when they have been set to be extended through this Input. 
This is done through the subgraph tab. Refer to Extension Line Labels for more information.



Refer to the image below for an example.

Value Area Percentage

[Link] - [Top]
The Value Area Percentage setting specifies the percentage of the total volume of a Volume Profile that makes up 
the Value Area.

When the Volume by Price study is used on a chart that has the TPO Profile Chart study, then the Value Area 
Percentage Input will be set the same as the Volume Value Area % Input with the TPO Profile Chart study. 
Therefore, it is necessary to change the Value Area percentage through the corresponding TPO Profile Chart 
study Input.

Highlight Point of Control

[Link] - [Top]
When this setting is set to Yes, the volume bar which represents the Point of Control is colored the Point of 
Control Color.

Extend Point of Control

[Link] - [Top]
This setting causes a line to be drawn at Point of Control that extends to the setting value.

• None: The Point of Control Line is not drawn.
• End of Period: The Point of Control Line is extended to the right until the end of the period as defined in 

the Volume Graph Period Type.
• End of Window: This is similar to the End of Period setting, in that the Point of Control Line is extended 

to the end of the period for all Volume by Price Profiles except for the last one in the chart which has the 
Point of Control Line drawn to the right side of the chart window.

• Until Future Intersection: The Point of Control Line is extended until it encounters a future Volume 
Profile which covers the price range which intersects with the Point of Control Line. If an intersection is not 
encountered, then the Point of Control Line is extended to the right side of the chart.

• Extend to Both Window Edges: The Point of Control Line is extended both to the right and to the left 
edge of the chart. Only the Point of Control Lines that are associated with a Volume by Price Profile which 
has part of its period (as defined in the Volume Graph Period Types) displayed in the chart window will be 
viewable. This means that as a chart is scrolled in time to the left and right, the different Point of Control 
Lines will be added or removed as periods are scrolled into and out of the viewable chart area.

It is possible to enable labeling on the Point of Control line when it has been set to be extended through this Input. 
This is done through the subgraph tab. Refer to Extension Line Labels for more information.

Future Intersection Method

[Link] - [Top]
The future intersection methods controls, what will stop the future intersection line. The choices are Volume 
Profiles or Chart Bars. 

When using Volume Profiles, when a future intersection line touches a Volume Profile it will stop there. When 
using Chart Bars, when a future intersection line touches a chart bar, it will stop there.

It is important to understand that extension lines only begin to terminate, at chart bars which are after the volume 
profile time period. 

Extend Volume Weighted Average Price

[Link] - [Top]



This setting causes a line to be drawn at the Volume Weighted Average Price that extends to the setting value.

• None: The Volume Weighted Average Price Line is not drawn.
• End of Period: The Volume Weighted Average Price Line is extended to the right until the end of the 

period as defined in the Volume Graph Period Type.
• End of Window: This is similar to the End of Period setting, in that the Volume Weighted Average Price 

Line is extended to the end of the period for all Volume by Price Profiles except for the last one in the chart 
which has the Volume Weighted Average Price Line drawn to the right side of the chart window.

• Until Future Intersection: The Volume Weighted Average Price Line is extended until it encounters a 
future Volume Profile which covers the price range which intersects with the Volume Weighted Average 
Price Line. If an intersection is not encountered, then the Volume Weighted Average Price Line is extended 
to the right side of the chart.

• Extend to Both Window Edges: The Volume Weighted Average Price Line is extended both to the right 
and to the left edge of the chart. Only the Volume Weighted Average Price Lines that are associated with a 
Volume by Price Profile which has part of its period (as defined in the Volume Graph Period Types) 
displayed in the chart window will be viewable. This means that as a chart is scrolled in time to the left and 
right, the different Volume Weighted Average Price Lines will be added or removed as periods are scrolled 
into and out of the viewable chart area.

It is possible to enable labeling on the Volume Weighted Average Price Line when it has been set to be extended 
through this Input. This is done through the Volume Weighted Average Price settings on the subgraph tab. Refer 
to Extension Line Labels for more information.

Align Volume Numbers to Base of Volume Bars

[Link] - [Top]
When this setting is set to Yes and Display Volume in Bars is set to a setting other than None, then the volume 
numbers are aligned to the base of the volume bars. The base is on the left side of a Volume Profile unless the 
Volume Profiles are right aligned. By default this input is set to Yes. When this setting is changed to No, the 
volume numbers are then right-aligned with the end of each volume bar.

For the most accurate volume readings, you need to have tick by tick data in the Intraday chart data file. Refer to 
Tick by Tick Data Configuration.

This setting cannot be changed for Volume by Price Studies on the Trade DOM windows.

Volume Bars Draw Method

[Link] - [Top]
This setting can be set to the following:

• Filled Volume Bars: The Volume Profile is drawn as horizontal volume bars that are filled with the 
specified color. The Volume Bars Outline and Fill Colors Subgraph on the Subgraphs tab of the Study 
Settings window controls the Color and Line Width for the primary profile. The Evening Session Volume 
Bars Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window controls the 
Color and Line Width for the Evening Session Profile when displayed separately.

• Volume Profile Outline Only: Only a single line outline is drawn for the Volume Profile connecting the 
center points of each bar, rather than horizontal bars. This is useful to give a profile a very minimal 
appearance. The Right Align Volume Bars Input can be set to Yes to align these profiles from right to left. 

The Volume Bars Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window 
controls the Color, Line Style, and Line Width for the primary profile. The Evening Session Volume Bars 
Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window controls the Color, 
Line Style, and Line Width for the Evening Session Profile when displayed separately. 

The Use Transparent Draw Style option does not apply when using this Draw Method.
• Hollow Volume Bars: The Volume Profile is drawn as horizontal volume bars that are not filled and are 

hollow. The Volume Bars Outline and Fills Colors Subgraph on the Subgraphs tab of the Study Settings 
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window controls the Color and Line Width for the primary profile. The Evening Session Volume Bars 
Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window controls the Color 
and Line Width for the Evening Session Profile when displayed separately. 

The Use Transparent Draw Style option does not apply when using this Draw Method.
• Hologram: The Volume Profile is drawn as a rectangular style outline. The Volume Bars Outline and Fills 

Colors Subgraph on the Subgraphs tab of the Study Settings window controls the Color and Line Width 
for the primary profile. The Evening Session Volume Bars Outline and Fill Colors Subgraph on the 
Subgraphs tab of the Study Settings window controls the Color and Line Width for the Evening Session 
Profile when displayed separately. 

The Use Transparent Draw Style option does not apply when using this Draw Method.
• Blank: With this Draw Method, the Volume Profiles will not be drawn. However, extension lines, if 

enabled, will still be drawn.
Allow Side-By-Side Profiles on Right Side

[Link] - [Top]
When this option is set to Yes, multiple instances of the Volume by Price study which are set to be displayed on 
the far right side of the chart, will be displayed side by side and not overlap each other.

The order of these Volume by Price study instances in the Studies to Graph list controls the order in which they 
are drawn on the right side. The first one will be drawn on the rightmost side, the second one will be drawn to the 
left of the first one, and so on. For more information refer to the Study Display Order documentation.

Follow these instructions to display multiple instances of the Volume by Price study on the right side of the chart.

1. Add all of the Volume by Price study instances to the chart and configure them as you require. 
2. Each instance of the Volume by Price study needs to have the Volume Graph Period Type input set to 

either:
◦ A single period.
◦ Multiple periods with the Always Display Last Profile Within View input set to Yes. Note that if 

multiple profiles are used, the Volume by Price profiles on the right side will still overlap the 
profiles from earlier periods when scrolling the chart back through the timeframe.

3. Each instance of the Volume by Price study needs to have Right Align Volume Bars input set to Yes.
4. Each instance of the Volume by Price study needs to have Allow Side By Side Profiles on Right Side 

input set to Yes.
5. Each instance of the Volume by Price study needs to have Align to Far Right input set to Yes.

Use Defined Width for Side-By-Side Profiles on Right

[Link] - [Top]
When a profile is right-aligned and has the Input for Allow Side-By-Side Profiles on Right Side set to Yes, then 
when this Input is also set to Yes, then the profile will retain the width as defined by the Inputs for Maximum 
Volume Bar Width Type and Maximum Volume Bar Width Percentage.

This means that if there are additional profiles to the left of this profile, then as the profile bars are moved up or 
down out of the visible area, the profile to the left will stay in the same position and will not adjust to the visible 
bars of this profile.

Draw Profile Outline Enclosing Bars

[Link] - [Top]
When this option is set to Yes, then a rectangular outline will be drawn around all of the chart bars that the Volume 
Profile consists of.

Draw Peaks and Valleys

[Link] - [Top]
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This option will draw a line extending from a profile bar that is found to be either a Peak or a Valley. 

A peak or valley is defined when a given volume bar has bars above that are either less than it (Peak) or greater 
than it (Valley), in volume. And volume bars below that are either less than or equal to it (Peak) or greater than or 
equal it (Valley), in volume.

The choices are None, Both Peaks and Valleys, Peaks Only, or Valleys Only.

The following additional Inputs affect how the Peaks and Valleys are determined and drawn. Refer to the 
individual documentation for each item for more information.

• Peaks and Valleys Sensitivity: This controls the number of bars above and below that are searched to 
determine a peak or valley.

• Include High/Low in Peaks and Valleys: This controls whether the highest and lowest bars within the 
Volume Profile are included in the calculation.

• Extend Peaks and Valleys: This controls how the Peaks and Valleys Lines are extended.
Note that the Peaks and Valleys are always determined from the Total Volume at each price level. Therefore, 
changes to the Volume Bar Calculation Method will not affect the calculation of the Peaks and Valleys.

Peaks and Valleys Sensitivity

[Link] - [Top]
The Peaks and Valleys Sensitivity refers to the number of horizontal volume bars that are searched above and 
below each Volume bar to determine whether a particular volume bar is a Peak or a Valley.

For example, if this is set to 10 and the Ticks Per Volume Bar Input is set to 1, then 10 ticks above and below each 
price level there is Volume for is searched.

In the case when the sensitivity is set to 10, if the 10 price levels above a particular price level have a lower volume 
than the volume bar the price level being compared to, and 10 price levels below a particular price level have a 
lower or equal volume than the volume bar at the price level being compared to, then this will be considered a Peak 
Volume bar and a horizontal line is drawn outward from the Peak.

In the case when the sensitivity is set to 10, if the 10 price levels above a particular price level have a higher 
volume than the volume bar the price level being compared to, and 10 price levels below a particular price level 
have a higher or equal volume than the volume bar at the price level being compared to, then this will be 
considered a Valley Volume bar and a horizontal line is drawn outward from the Valley.

The Color, Line Style, and Line Width are controlled with the Peaks and Valleys Subgraph on the Subgraphs Tab. 

Include High/Low in Peaks and Valleys

[Link] - [Top]
When this option is set to Yes, the highest and lowest Volume bars within a Volume Profile are included in the 
calculations to determine Peak and Valley Volume bars. When this is set to No, the highest and lowest Volume 
bars are not included in the calculations.

Align to Far Right

[Link] - [Top]
When this Input is set to Yes the Volume Profile will be aligned to the far right side of the chart. In the case of 
Trade DOM windows, the profile will always be aligned to the far right if it is right aligned.

This Input setting only applies when the Volume Graph Period Type is set to a value that consists of a single 
Volume Profile Only.

To align the last Volume Profile to the far right when the Volume Graph Period Type is set to a value that consists 



of multiple Volume Profiles, the Always Display Last Profile Within View should be set to Yes. 

Do Not Overlap DOM Graph

[Link] - [Top]
When this Input is set to Yes, Align to Far Right is set to Yes, and the Trade >> Draw DOM Graph On Chart is 
enabled, then the Volume Profile displayed on the right side of the chart will be adjusted to not overlap the DOM 
Graph.

Extend Peaks and Valleys

[Link] - [Top]
This option controls various methods of extension lines for the Peak and Valley volume bars.

• End of Period: The Peaks and Valleys Lines are extended to the right until the end of the period as defined 
in the Volume Graph Period Type.

• End of Window: This is similar to the End of Period setting, in that the Peaks and Valleys Lines are 
extended to the end of the period for all Volume by Price Profiles except for the last one in the chart which 
has the Peaks and Valleys Lines drawn to the right side of the chart window.

• Until Future Intersection: Each Peaks and Valleys Line is individually extended until it encounters future 
Volume Profiles which covers a price range which intersects with the particular Peaks and Valleys line 
being extended. If an intersection is not encountered, then the Peaks and Valleys Line is extended to the 
right side of the chart. 

The intersection is never, within the time period of the Volume Profile the extension line originates from. 
Only future profiles. The forward extending, is always towards future time to the right. 

• Extend to Both Window Edges: Each Peaks and Valleys line is extended both to the right and to the left 
edge of the chart. Only the Peaks and Valleys Lines that are associated with a Volume by Price Profile 
which has part of its period (as defined in the Volume Graph Period Types) displayed in the chart window 
will be viewable. This means that as a chart is scrolled in time to the left and right, the different Peaks and 
Valleys Lines will be added or removed as periods are scrolled into and out of the viewable chart area.

It is possible to enable labeling on the Peaks and Valleys Lines when they have been set to be extended through 
this Input. This is done through the Volume Peaks and Volume Valleys settings on the subgraph tab. Refer to 
Extension Line Labels for more information.

Highlight Value Area High and Low Only

[Link] - [Top]
When this Input is set to Yes and the Highlight Value Area Input is set to Yes, then only the Value Area High and 
Low horizontal volume bars will be highlighted the Value Area Color set with the Value Area and Outline colors.

Otherwise, all horizontal volume bars within the Value Area will be highlighted the Value Area color when the 
Highlight Value Area Input is set to Yes.

Calculate Developing POC and Value Area

[Link] - [Top]
When this Input setting is set to Yes, then the Point of Control, Value Area High Value, Value Area Low Value 
study graphs will contain the developing Point of Control and Value Area values.

What this means is that at every bar in the chart, they will contain the values calculated up to the moment in time 
the bar is for instead of equivalent to the values for the entire Volume Profile they are for.

To actually see these lines on the chart set the Draw Mode Input to one of the options that contains POC, VAH, 
VAL Lines.

The data in these Studies can also be programmatically accessed by ACSIL. Refer to the Using Study/Indicator 
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Data in an ACSIL Function.

Color Code Volume Bars Based on Percentage of POC

[Link] - [Top]
When this Input setting is set to Yes, each horizontal Volume Bar in a Volume Profile is colored based upon the its 
percentage relative to the Point of Control.

There are 10 color settings named #%-#% POC Color in the list of Inputs following this Input setting which 
control the colors based on the percentage that the Volume Bar relative to the Point of Control volume.

This setting takes precedence over the Bid Volume and Ask Volume Coloring Method. Therefore, if this option is 
seet to Yes, then the Volume Bars will use this Color Coding.

Number of POC Ranges to Color

[Link] - [Top]
The default for this Input is 10. This means that all 10 #%-#% POC Color Input settings are used to color all of the 
Volume bars. If this is set to 1, then only the 90% - 100% POC Color is used. The remaining volume bars that do 
not meet this condition use coloring based upon the other Input and Subgraph settings like the Bid Volume and 
Ask Volume Coloring Method Input. 

The higher the number for the Number of POC Ranges to Color Input, the more #%-#% POC Color Input 
Settings which are used.

#%-#% POC Color

[Link] - [Top]
These color settings are used when the Color Code Volume Bars Based on Percentage of POC Input is set to 
Yes. Each color covers a 10% range.

For details, refer to Color Code Volume Bars Based on Percentage of POC.

Display Data in Chart Values Window

[Link] - [Top]
When this Input is set to Yes, then various values will be displayed in the Tool Values Window for the Volume 
Profile being pointed to with the Chart Values Tool, and various values will be displayed in the Chart Values 
Window for the last displayed Volume Profile.

The Tool Values Window is accessed by selecting Window >> Tool Values Window.

The Chart Values Window is accessed by selecting Window >> Chart Values Window.

Show Chart Values On Profile

[Link] - [Top]
This setting controls the text data that is displayed above or below the Volume Profiles and text labels displayed 
before each value to denote what each value represents.

Do Not Show Chart Values On Profile

[Link] - [Top]
When this option is selected, no text data is displayed
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Show Chart Values On Profile With Labels In SingleRow

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in a single row separated by '|'.

The values are prefaced with abbreviated labels of the chart value name.

Show Chart Values On Profile With Labels

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in separate lines.

The values are prefaced with abbreviated labels of the chart value name.

Show Chart Values On Profile Without Labels In Single Row

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in a single row separated by '|'.

The values are not prefaced with labels.

Show Chart Values On Profile Without Labels

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in separate lines.

The values are not prefaced with labels.

Chart Values Position on Profile

[Link] - [Top]
This setting controls the position of the text data that is displayed in the Volume Profiles.

Top of the Graph

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed above the Volume Profiles.

Bottom of the Graph

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed below the Volume Profiles.

Bottom of the Window

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed at the bottom of the chart window and is always visible.

Text Font Size



[Link] - [Top]
This Input setting is used to set the font size for text values that are displayed when the Show Chart Values On 
Profile Input is set to a value other than Do Not Show Chart Values on Profile and there are selected values in at 
least one of the Chart Value to be Displayed on Profile Inputs.

Chart Value# (1-4) To Be Displayed On Profile

[link] - [Top]
These four Input settings are used to select the chart values to be displayed on the profile in the chart.

Use the Show Chart Values On Profile and Chart Values Position On Profile Inputs to select the format and 
position of the chart value. Up to four separate chart values can be displayed on each profile. 

The chart values can also be viewed in the Chart Values Windows. 

For complete descriptions of the available values and what they mean, refer to Viewing Volume Profile Text 
Information.

Calculate Mean Price and Standard Deviation Bands

[Link] - [Top]
When this input is set to Yes, the Trade Weighted Mean Price, Mean Price + Std Dev, Mean Price - Std Dev, 
Mean Price + 2 * Std Dev, and Mean Price - 2 * Std Dev are calculated and displayed in the Chart Values and 
Tool Values windows.

The colors of this information that is displayed in the Chart Values and Tool Values windows is controlled 
through the subgraph setting for each item. Refer to Color and Width Settings for more information.

Refer to Chart Values Window for more information on the Chart Values Window.

These can also be displayed on the chart as lines by setting the Draw Styles for these Subgraphs as required and by 
setting Draw Mode Input to Volume Profiles & POC, VAH, VAL Lines.

Volume Bar Minimum Width in Chart Bars

[Link] - [Top]
When this Input setting is set to a non-zero value, the minimum width of each horizontal Volume Bar is set to the 
specified number of chart bars, allowing very narrow bars to be more visible.

Include Fill Space in Developing Period Width

[Link] - [Top]
When this Input setting is set to Yes, the chart right side fill space is included into the Volume Profile period width 
of a developing period, allowing more space for a developing period to be displayed.

Use Large Number Display Formatting

[Link] - [Top]
When this input is set to Yes any number larger than 10,000 is changed to display as the thousands value, notated 
with a k. For example, the value 12,434 would be displayed as 12.4k.

Volume values under 10,000 remain the same. 

Minimum Time Period % for Reference Days Back

[Link] - [Top]
This input sets the percentage of a time period that is required for the Number Of Periods Back To Reference to 
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use that period as a valid period. For example, if this input is set to 25% and the time period referenced back is 1 
day, then a previous period only needs to contain 6 hours of data to be considered a valid period and included in 
the calculation.

Volume Profile Bars Length Relative to All Visible Profiles

[Link] - [Top]
When this Input is set to Yes, then the width of the volume profile bars is relative to all of the visible Volume 
Profiles rather than the individual Volume Profile the horizontal volume bar is part of.

This allows you to visually make comparisons as to the amount of volume in a volume bar when looking at all of 
the profiles.

The Volume by Price study and Numbers Bars study each use independent scaling for their volume bars. In regards 
to Volume Profile Bars Length Relative to All Visible Profiles each instance of a study always uses independent 
scaling for this feature. Therefore, what this means is that with a different instance of the Volume by Price study, a 
volume bar could have a wider width at a price level even if its volume is lower compared to a volume bar from a 
different instance of the Volume by Price study.

Number of Custom Intraday Sessions

[Link] - [Top]
This Input is used to set the number of custom sessions per day for the Volume By Price profile. The maximum 
custom sessions allowed is 5. The inputs Custom Intraday Session# (1-5) Begin Time and Custom Intraday 
Session# (1-5) End Time should also be set according to the number set here.

Note that this input is valid only when the Time Period Type for 'Fixed Time' input is set to Days and the Time 
Period Length for 'Fixed Time' input is set to 1.

Custom Intraday Session# (1-5) Begin Time

[Link] - [Top]
This Input sets the begin time for the custom intraday sessions. This Input only applies when Number of Custom 
Intraday Sessions is set to a value greater than 0.

For example, if the Number of Custom Intraday Sessions is set to 3, there will be 3 intraday sessions for 1 Day and 
Custom Intraday Session# (1-3) Begin Time will be used as the begin time for the 3 sessions.

If there is an overlap between the Custom Intraday Session# (1-5) End Time of one session and the Custom 
Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to remove 
the overlap.

Custom Intraday Session# (1-5) End Time

[Link] - [Top]
This Input sets the end time for the custom intraday sessions. This Input only applies when Number of Custom 
Intraday Sessions is set to a value greater than 0.

For example, if the Number of Custom Intraday Sessions is set to 3, there will be 3 intraday sessions for 1 Day and 
Custom Intraday Session# (1-3) End Time will be used as the end time for the 3 sessions.

If there is an overlap between the Custom Intraday Session# (1-5) End Time of one session and the Custom 
Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to remove 
the overlap.

Examples of Input Settings for Different Volume Profiles



[link] - [Top]
The following sections below list the required Input Settings and the values to set them to, to create Volume 
Profiles of the specified time periods.

The procedure is to first follow the Step By Step Instructions to add the Volume by Price study to the chart and 
then modify the Input settings of that Volume by Price study instance to what is described below.

1 Day Volume Profiles Across Entire Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: Multiple Profiles Based on Fixed Time.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Number of Days to Calculate: 0.
• Set the Chart Session Times as required.

1 Week Volume Profiles Across Entire Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: Multiple Profiles Based on Fixed Time.
• Time Period Type for 'Fixed Time': Weeks.
• Time Period Length for 'Fixed Time': 1.
• Number of Days to Calculate: 0.
• Set the Chart Session Times as required.
• Set Use Monday as Start of Week instead of Sunday in General Settings as required.

1 Day Volume Profiles Across Entire Chart Based on Session Times Different than Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: Multiple Profiles from Start Time to End Time.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Start Time: Start time for volume profiles.
• End Time: Start time for volume profiles.

1 Day Volume Profile At End of Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Set the Chart Session Times as required.

1 Day Volume Profiles Showing Prior Day

[Link] - [Top]
• Number Of Periods Back To Reference: 1.
• Volume Graph Period Type: Multiple Profiles Based on Fixed Time.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Number of Days To Calculate Volume Profiles: 1.
• Minimum Time Period % for Reference Days Back: 50.
• Set the Chart Session Times as required.

Note that these settings assume that the prior day has at least 50% of the data for the day. If the prior day does not 
have data for at least 50% of the time, then the calculation will go back to the next day and check if it has enough 
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data, and so on until a day is found that has the necessary amount of data.

Current Month Volume Profile at End of Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Months.
• Time Period Length for 'Fixed Time': 1.

1 Hour Volume Profile At End of Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Minutes.
• Time Period Length for 'Fixed Time': 60.
• Refer to the Right Aligning Profiles with Space on Right Side instructions to right align the Volume Profile 

on the right side of the chart.
30 Minute Volume Profile at End of TPO Profile Chart

[Link] - [Top]
The following settings assume the chart has a TPO Profile Chart study on it. 

These settings are also applicable to time periods other than 30 minutes as well by changing the Time Period 
Type/Length Inputs appropriately.

• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period From Most Recent Period Start To End or One Period at End 

of Fixed Time Length.
• Set As Independent Volume Profile for TPO Chart: Yes.
• Time Period Type for 'Fixed Time': Minutes. Or use Days if you want a Volume Profile based on days.
• Time Period Length for 'Fixed Time': 30. Or set this to 1 if you want a 1 Day Volume Profile.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 15.
• Right Aligned Volume Bars: Yes.
• Align to Far Right: Yes.

Most likely you will also want to add space to the right side of the chart so that the Volume Profile does not 
overlap last TPO Profile. For instructions, refer to Right Side Fill Space. 

One Volume Profile at End for Day Session

[Link] - [Top]
• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period from Start Time to End Time.
• Start Time: 09:30:00.
• End Time: 17:59:59.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 10.
• Right Align Volume Bars: Yes.
• Allow Side-By-Side Profiles on Right: Yes.
• Align to Far Right: Yes.
• Bid Volume and Ask Volume Coloring Method: None.

Set the Start Time and End Time Inputs to appropriate values for the specific Day trading session.

If this Day Session Volume by Price study is going to be used in conjunction with an Evening Session Volume by 
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Price study, then select the Subgraphs tab on the Study Settings window for the Volume by Price study and select 
the Volume Bars Outline and Fill Colors Subgraph and change the colors as desired to differentiate these volume 
bars from the Evening Session volume bars.

In order to not overlap the display of the Volume by Price profile with the chart bars, add space to the right side of 
the chart so that there is room for the Volume Profile. After this, select the option Chart >> Lock Fill Space. For 
instructions, refer to Right Side Fill Space.

One Volume Profile at End for Evening Session

[Link] - [Top]
• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period from Start Time to End Time.
• Start Time: 18:00:00.
• End Time: 09:29:59.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 10.
• Right Align Volume Bars: Yes.
• Allow Side-By-Side Profiles on Right: Yes.
• Align to Far Right: Yes.
• Bid Volume and Ask Volume Coloring Method: None.

Set the Start Time and End Time to appropriate values for the specific Evening trading session.

If this Evening Session Volume by Price study is going to be used in conjunction with a Day Session Volume by 
Price study, then select the Subgraphs tab on the Study Settings window for the Volume by Price study and select 
the Volume Bars Outline and Fill Colors Subgraph and change the colors as desired to differentiate these volume 
bars from the Day Session volume bars.

In order to not overlap the display of the Volume by Price profile with the chart bars, add space to the right side of 
the chart so that there is room for the Volume Profile. After this, select the option Chart >> Lock Fill Space. For 
instructions, refer to Right Side Fill Space.

One Volume Profile at End Covering 3/Three Days

[Link] - [Top]
The following settings will display a Volume by Price profile on the right side of the screen taking up 20% of the 
total window space, covering the current day along with the previous 2 days for a total of 3 days.

• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period at End of Fixed Time Length - Auto-Skip Empty Days.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 3. Can be any other number of days as well.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 20.
• Allow Side By Side Profiles on Right Side: Yes.

One Volume Profile at End Covering 20 Days Using 1 Day Per Bar Chart

[Link] - [Top]
The following settings will display a Volume by Price profile on the right side of the screen taking up 20% of the 
total window space, covering the last 20 days in the chart. The chart bars are set to one day per bar.

• Chart Setting: Bar Period Type: Days-Minutes-Seconds-Milliseconds Per Bar.
• Chart Setting: Bar Period Value: 1-0-0.
• Intraday Chart Session Times: Set as required.
• Ticks Per Volume Bar: 1.
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• Volume Graph Period Type: One Period Based on Bar Count.
• Number of Bars for 'Based On Bar Count': 20.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 20.
• Allow Side By Side Profiles on Right Side: Yes.

One Volume Profile per Chart Bar

[Link] - [Top]
The following settings will display one Volume by Price profile for each bar in the chart.

Since this configuration will take a longer than usual time to calculate it is recommended to reduce the Days to 
Load setting in Chart >> Chart Settings to 2 days.

• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: Multiple Profiles Based on Bar Count.
• Number of Bars for 'Based on Bar Count': 1.
• Maximum Volume Bar Width Type: Period Length.
• Maximum Volume Bar Width Percentage: 80.

One Volume Profile for Multiple Bars

[Link] - [Top]
The following settings will display one Volume by Price profile for the data in the most recent 9 bars in the chart, 
and will highlight the Point of Control for the profile.

• Volume Graph Period Type: Multiple Profiles Based on Bar Count.
• Number of Bars for 'Based on Bar Count': 9.
• Highlight Point of Control: Yes.

Outline Only with Volume

[Link] - [Top]
The following Input settings need to be set as shown to display volume bars which are not filled in and show the 
volume at each price level. These Input settings can be used with any other Volume by Price configuration.

• Display Volume in Bars: Total Volume.
• Volume Bars Draw Method: Volume Profile Outline Only.

20 Day Point of Control at End of Chart Based on 24 Hour Session

[Link] - [Top]
The following Volume by Price Input settings and Chart Settings need to be set as shown to display a single 
volume profile at the end of the chart based on 20 days, full trading session, which shows the point of control 
value.

• Draw Mode: Volume Profiles & POC, VAH, VAL, VWAP Lines.
• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 20.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 20.
• Calculate Developing POC and Value Area: Yes.
• Chart >> Chart Settings >> Session Times >> Use Evening Session: Yes.



1 Day Total Volume with Bid Ask Delta on Right

[Link] - [Top]
The following Volume by Price Input Settings will display a Total Volume profile with blue bars (by default) with 
the Bid/Ask Difference (Delta) displayed above the total volume. The profile is right-aligned to the right side of the 
graphics area

• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 50 (set this as desired).
• Volume Bar Calculation Method: Total Volume.
• Bid Volume and Ask Volume Coloring Method: Difference of Bid Ask Volume Coloring.

The following Inputs allow for the Difference of Bid Ask Volume Coloring to be extended out, since these bars 
can be small and not easily discernible in relation to the Total Volume. Set Draw Difference of Bid and Ask 
Volume Using Percent of Max Bar to Yes in order to define the percentage of the maximum bar to use. The 
specific percentage to use is a personal choice.

• Draw Difference of Bid and Ask Volume Using Percent of Max Bar: Yes
• Difference of Bid and Ask Volume Coloring Percentage of Maximum Bar: 100 (set this as desired).

Controlling the Study Display Order Relative to the Price Graph Bars 
and Other Studies

[link] - [Top]
Beginning with Sierra Chart version 1435, there is no longer the Display Above Price Bars Input setting.

On the Settings and Inputs tab of the Volume by Price settings window is the option for Display Study 
Underneath Main Price Graph. This setting controls whether the Volume by Price study is drawn beneath the 
main price graph bars or not. The order of the studies in the Studies to Graph area of the Chart Studies window, 
controls the order in which the studies are drawn.

Refer to Study Display Order for more information.

You may also want to set Use Transparent Draw Style to Yes to allow the price bars and other graphs which are 
displayed under the Volume Profiles, to be partially visible.

Color and Width Settings

[Link] - [Top]
The Subgraphs tab in the Study Settings window for the Volume by Price study lists several Subgraphs which 
are used for color and some width settings for the various elements of the Volume Profiles displayed by the 
Volume by Price study.

1. Select Analysis >> Studies on the menu.
2. Select the Volume by Price study in the Studies to Graph list.
3. Press the Settings button.
4. Select the Subgraphs tab of the Study Settings window.
5. Refer to the descriptions below.

Point of Control (SG2)

[Link] - [Top]
When you have set the Highlight Point of Control Input setting to Yes, then this Subgraph Color setting controls 
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the color of the volume bar which is at the Point of Control. All other Subgraphs settings are not relevant for this 
particular Subgraph in this case.

When you have set the Extend Point of Control Input setting to other than None or have the VAH, VAL, POC, 
and VWAP Lines displayed, then this Subgraph is used to control the Color, Line Style, and Width of the Point 
of Control line in this case.

The Name Label and Value Label Subgraph settings also apply in this case.

Value Area High Value (SG3)

[Link] - [Top]
This Subgraph contains the Value Area High data for each Volume Profile for each bar in the chart. This Subgraph 
is only visible on the chart and the Color, Line Style and Width settings only apply when the Draw ModeInput is 
set to include the VAH, VAL, POC Lines. 

Otherwise, it has no effect and would only be used for ACSIL to access the data and to have the Value Area High 
and Low values displayed in the Chart Values windows.

When extending the Value Area through the Extend Value Area Input, the colors of the extension lines and 
enabling of the Name and Value Labels is done through the Value Area and Outline Subgraph instead.

Value Area Low Value (SG4)

[Link] - [Top]
This Subgraph contains the Value Area Low data for each Volume Profile for each bar in the chart. This Subgraph 
is only visible on the chart and the Color, Line Style and Width settings only apply when the Draw Mode Input is 
set to include the VAH, VAL, POC, and VWAP Lines. 

Otherwise, it has no effect and would only be used for ACSIL to access the data and to have the Value Area High 
and Low values displayed in the Chart Values windows.

When extending the Value Area through the Extend Value Area Input, the colors of the extension lines and 
enabling of the Name and Value Labels is done through the Value Area and Outline Subgraph instead.

Volume Weighted Average Price (SG5)

[Link] - [Top]
This Subgraph contains the Volume Weighted Average Price for each Volume Profile for each bar in the chart. 
This Subgraph is only visible on the chart and the Color, Line Style and Width settings only apply when the Draw 
Mode input is set to include the VAH, VAL, POC, and VWAP Lines or if the option Extend Volume Weighted 
Average Price is set to any setting other than None. Otherwise, it has no effect and is only used for ACSIL to 
access the data and to have values displayed in the Chart Values window.

The Color controls the color of the line, the Line Style controls the line style of the line, and the Width setting 
controls the width of the line. The Name Label and Value Label can also be used to display the Name and Value 
on the chart.

All other Subgraphs settings are not used for this particular subgraph.

Bid Volume and Ask Volume Colors (SG6)

[Link] - [Top]
This Subgraph is for setting the Bid Volume and Ask Volume colors for the AskVolume and BidVolume portion 
of a bar within a Volume Profile.

The primary Color button sets the BidVolume color. The Secondary Color button sets the AskVolume color.



If the Draw Style setting is set to Ignore then this subgraph is not relevant. All other Subgraph settings are not 
relevant for this particular subgraph.

Volume Numbers Text Color and Size (SG7)

[Link] - [Top]
This Subgraph controls the Colors and Font Size of the volume numbers text displayed in the Volume Profile bars, 
if you have set the Display Volume in Bars Input setting to a setting other than None.

This Subgraph also controls the Colors of the text displayed outside of the volume bars if you have set the Show 
Chart Values on Profile Input to a value other than Do Not Show Chart Values on Profile and have selected 
values to be displayed in the Chart Value n to be Displayed on Profile Inputs. To change the font size for the 
Chart Values on the profile, use the Text Font Size Input.

The Primary color setting controls the text color when the volume text is positive. The Secondary color setting 
controls the color when the volume text is negative.

When displaying values that show more than one number, only the Primary color is used to color the text. This 
includes the volume display options for Ask Volume - Bid Volume, Total Volume, Diagonal Ask Vol Bid Vol 
Difference, and Diagonal Ask Volume - Bid Volume.

The Size setting sets the Font Size for volume values displayed in the bars. If it is set between 0 and 4, then the 
font size is automatic and will change as the bar size changes.

To manually set this, requires the use of value of 5 or higher. The size is a standard font point size. A 
recommended value would be 14 or higher. When set to a value of 5 or greater, the font will always stay the same 
size as the bar size changes.

If you notice that the volume text numbers are overlapping, then use the Interactive Scale Range feature to reduce 
the range of displayed prices, so there is greater separation between the volume numbers. 

All other Subgraphs settings are not used for this particular Subgraph.

Volume Bars Outline and Fill Colors (SG8)

[Link] - [Top]
This Subgraph controls the outline size and color and the fill color of the Volume Profile bars for the primary 
trading session. The primary color button controls the color of the outline surrounding each profile bar when it is 
displayed. The secondary color button controls the color of the standard fill color of each profile bar - this is the 
color that is used when the Bid or Ask Color is not being displayed. The Width/Size setting controls the size of the 
outline line.

When you have set the Volume Bars Draw Method Input to Volume Profile Outline Only, Hollow Volume 
Bars, or Hologram then the first color control controls the color of the outline, and the Width setting controls the 
width of the outline line. Additionally, the Line Style controls the line style of the outline when the Volume 
Profile Outline Only is selected.

All other Subgraph settings are not relevant for this particular Subgraph.

Value Area and Outline (SG9)

[Link] - [Top]
When you have set the Highlight Value Area Input setting to Yes, then this Subgraph Color setting controls the 
color of the Volume bars which are within the Value Area. The primary color button sets the interior of the 
Volume Profile bars and the secondary color button sets the outline color. All other Subgraphs settings are not 
relevant for this particular Subgraph in this case.

When you have set the Extend Value Area Input setting to other than None, then this Subgraph is used to control 
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the Color, Line Style, and Width of the Value Area lines in this case. The color of the Value Area lines is the 
primary color setting. The Name Label and Value Label Subgraph settings also apply in this case.

Evening Session Volume Bars Outline and Fill Colors (SG11)

[Link] - [Top]
This Subgraph controls the outline size and color and the fill color for the Evening Session Volume Profile bars 
when Use Separate Profile for Evening Session is set to Yes. The primary color button controls the color of the 
outline surrounding each profile bar when it is displayed. The secondary color button controls the color of the 
standard fill color of each profile bar - this is the color that is used when the Bid or Ask color is not being 
displayed. The Width/Size setting controls the size of the outline line.

When you have set the Volume Bars Draw Method Input to Volume Profile Outline Only, the the first color 
control controls the color of the outline, the Line Style controls the line style of the outline, and the Width setting 
controls the width of the outline line.

All other Subgraph settings are not relevant for this particular Subgraph.

Trade Weighted Mean Price (SG12)

[Link] - [Top]
This Subgraph controls the color of the Trade Weighted Mean Price text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price + Std Dev (SG13)

[Link] - [Top]
This Subgraph controls the color of the Mean Price + Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price - Std Dev (SG14)

[Link] - [Top]
This Subgraph controls the color of the Mean Price - Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price + 2 * Std Dev (SG15)

[Link] - [Top]
This Subgraph controls the color of the Mean Price + 2 * Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price - 2 * Std Dev (SG16)

[Link] - [Top]
This Subgraph controls the color of the Mean Price - 2 * Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.



Volume Profile Enclosing Outline (SG17)

[Link] - [Top]
This Subgraph controls the color and line parameters for the Enclosing Outline when the Draw Profile Outline 
Enclosing Bars is set to Yes. 

The primary color button controls the line color, the Line Style controls the line style and the Width controls the 
width of the Enclosing Outline. The secondary color button and other parameters for this Subgraph are not used.

If the Width is set to a value other than 1, then the Enclosing Line is changed to a Solid line and changes to the 
Line Style option are ignored.

Volume Peaks (SG18)

[Link] - [Top]
This Subgraph controls the color and line parameters for the Volume Peaks Lines when the Draw Peaks and 
Valleys option is set to either Both Peaks and Valleys or Peaks Only. 

The color button controls the color, the Line Style controls the style and the Width controls the width of the Peaks 
Lines. 

The Value Label also be enabled to display the Peaks values on the chart. The other parameters for this Subgraph 
are not used.

Volume Valleys (SG19)

[Link] - [Top]
This Subgraph controls the color and line parameters for the Volume Valleys Lines when the Draw Peaks and 
Valleys option is set to either Both Peaks and Valleys or Valleys Only. 

The color button controls the color, the Line Style controls the style and the Width controls the width of the 
Valleys Lines. 

The Value Label also be enabled to display the Valleys values on the chart. The other parameters for this Subgraph 
are not used.

Extension Line Labels

[Link] - [Top]
  
Value Labels can be enabled on the Point of Control, Value Area, Volume Weighted Average Price, and Peaks 
and Valleys lines that have been set to extend. To set up these Value Labels, follow the instructions below.

The Name and Value Labels for the most recent period will always be displayed in the Right Side Values Scale, 
regardless of the selected setting for the Horizontal Alignment. Changing the Horizontal Alignment will affect all 
other profiles that are displayed for the study.

1. Open the Study Settings window for the Volume by Price study.
2. Select the Settings and Inputs tab.
3. The Value Labels will only be visible if you have enabled the extension lines for the particular item you are 

working with. Therefore, you will need to set the appropriate input to a setting other than None. For 
documentation for these specific inputs, refer to Volume by Price Input Settings. If you want to have the 
labels drawn near the Volume Profiles themselves, then use a setting of End of Period.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9099.html?page=doc/ChartStudies.html#NameValueLabels
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9099.html?page=doc/ChartStudies.html#NameValueLabels


4. Select the Subgraphs tab.
5. Select the appropriate Subgraph based on the following information:

◦ Point of Control: Point of Control (SG2)
◦ Value Area: Value Area and Outline (SG9) 
◦ Volume Weighted Average Price: Volume Weighted Average Price (SG5)
◦ Peaks and Valleys: Volume Peaks (SG18) or Volume Valleys (SG19)

6. Enable the Show option for the Value Label. Set the Horizontal and Vertical alignment options as you 
require. By setting the Horizontal Align to Left, you will be able to see the labels on historical Volume 
Profiles (refer to the image). Press the Color button for the Subgraph to change the color of the extension 
lines and labels as required.

7. To display a Name label as well, enabled the Show option for the Name Label. Set the Horizontal and 
Vertical alignment options as you require. By setting the Horizontal Align to Left, you will be able to see 
the labels on historical Volume Profiles (refer to the image). In the case of the Name Label, if the 
Horizontal Align is the same as the Value Label, then choose a different Vertical alignment so they do not 
overlap each other.

8. Press OK.

Volume Value Area

[Link] - [Top]
To highlight the Value Area portion of the volume profiles, set Highlight Value Area to Yes in the Input settings.

To display the Volume Value Area High and Low on the chart as lines, you will need to use the Volume Value 
Area Lines study. The study will also display the point of control as well. With this study you have the ability to 
display the Volume Value Area Lines for any time period and based upon either the current period or a prior 
period.

Right Aligning Volume Profiles with Space on Right Side of Chart

[Link] - [Top]
In the image below you will see that the Volume Profile bars are on the far right side of the chart.

This will be the case if the following Inputs are set as specified when using one of the Volume Graph Period Types 
that displays a single Volume Profile.

1. Right Align Volume Bars = Yes
2. Align to Far Right = Yes

If you want multiple Volume Profiles aligned to the right side, then set Allow Side By Side Profiles on Right Side 
to Yes to prevent them from overlapping each other. Multiple Volume Profiles can be displayed by adding the 
Volume by Price study multiple times to the chart, each one configured as you require.

When using one of the Volume Graph Period Types which displays multiple profiles, then refer to the Right 
Aligning Multiple Profiles section below for instructions to right align those Volume Profiles and right align the 
last one to the far right.

Right Aligning Multiple Profiles

[Link] - [Top]
When the Volume Graph Period Type Input is set to a value that includes Multiple profiles and you want to have 
the last displayed Volume Profile aligned to the far right side, then follow these instructions:

1. Open the Study Settings window for the Volume by Price study and go to the Settings and Inputs tab. 
Refer to the Volume by Price Input Settings section for instructions.

2. Set the Right Align Volume Bars study Input setting to Yes.
3. Set the Align to Far Right study Input setting to Yes.
4. Set the Always Display Last Profile in View study Input setting to Yes.
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5. If you want multiple Volume Profiles aligned to the right side, then set Allow Side By Side Profiles on 
Right Side to Yes to prevent them from overlapping each other.

6. Press OK.
Creating Space on Right Side of Chart

[Link] - [Top]
Follow the instructions below to create space on the right side of the chart so the Volume Profile which is aligned 
to the far right does not overlap any chart bars.

1. To create space between the last bar in the chart and the right side of the chart, you need to use the Right 
Side Fill Space

2. Basically, you need to scroll the chart past the right side and then lock the fill space with Chart >> Lock 
Fill Space.

3. To reduce the width of the Volume Profile and maintain a fixed width, open the Study Settings window for 
the Volume by Price study and go to the Settings and Inputs tab. Refer to the Volume by Price Input 
Settings section for instructions.

4. Set the Maximum Volume Bar Width Type study Input setting to Window Width.
5. Set the Maximum Volume Bar Width Percentage study Input setting to the percentage that you require. 

You will probably want to set this to something small like 25.
6. Press OK.
7. Press OK.

Single Volume Profiles At End of Chart

[Link] - [Top]
Follow the instructions below to display a single Volume Profile covering the specified time period and located on 
the right side of the chart.

1. Select Analysis >> Studies on the menu.
2. Locate the Volume by Price study in the Studies Available list.
3. Press the Add button.
4. Press the Settings button to open the Study Settings window for the study if it has not already opened.
5. Select the Settings and Inputs tab. Set the following Inputs:

◦ Set as Independent Volume Profile for TPO Chart = Yes, if this is applied to a TPO Profile Chart.
◦ Ticks Per Volume Bar = 1
◦ Set Volume Graph Period Type to one of the following:

▪ One Period at End of Fixed Time Length
▪ From Start Date-Time to End
▪ From Start Time to End
▪ From Start Date-Time + Fixed Time Length
▪ From Start Date-Time to End Date-Time
▪ One Period Based On Bar Count
▪ From Session Start Time to End
▪ One Period from Start Time to End Time
▪ One Period from Most Recent Period Start to End
▪ One Period at End of Fixed Time Length - Auto-Skip Empty Days

◦ Maximum Volume Bar Width Type = Window Width
◦ Maximum Volume Bar Width Percentage = 50
◦ Right Align Volume Bars = Yes
◦ Allow Side by Side Profiles on Right Side = Yes

6. Select the Subgraphs tab. Set the Color settings as you require.
7. Press OK.
8. Press OK.

Single Bar Volume Profiles with Bid Volume and Ask Volume
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In this image you can see a Volume Profile for each individual chart bar. You will see the Bid volume and Ask 
volume displayed at every price level within the bar. Follow the instructions below to set up this type of chart 
display.

1. Select Chart >> Chart Settings and set the Graph Type to Blank. This is so we see volume bars only. Set 
the Bar Period to what you require.

2. Press OK.
3. Select Analysis >> Studies on the menu.
4. Locate the Volume by Price study in the Studies Available list.
5. Press the Add button.
6. Press the Settings button to open the Study Settings window for the study if it has not already been 

opened.
7. Select the Settings and Inputs tab. Set the following Inputs:

◦ Ticks Per Volume Bar = 1
◦ Volume Graph Period Type = Multiple Profiles Based on Bar Count
◦ Number of Bars for 'Based On Bar Count' = 1
◦ Maximum Volume Bar Width Type = Period Length
◦ Maximum Volume Bar Width Percentage = 80
◦ Display Volume in Bars = Bid Volume x Ask Volume
◦ Draw Outline When Coloring Bid Volume and Ask Volume = No
◦ Highlight Value Area = No
◦ Highlight Point of Control = No
◦ Align Volume Numbers to Base of Volume Bars = Yes

8. Select the Subgraphs tab. Set the Color settings as you require.
9. Press OK. Press OK.
10. For a Study Collection file with the configuration above, go to the Additional Files page. Save the 

SingleBarVolumeProfilesWithBAV.StdyCollct file to the Data Files Folder as documented on that page.

Displaying Separate Profiles for Day and Evening Sessions

[Link] - [Top]

1. Add the Volume by Price study to the chart and open the Study Settings window. Refer to Adding/
Modifying Study Settings for instructions.

2. Set the Volume Graph Period Type input to Multiple Profiles Based on Fixed Time.
3. Set the Time Period Length for 'Fixed Time' input to 1.
4. Set the Time Period Type for 'Fixed Time' input to Days.
5. Set Use Separate Profile for Evening Session input to Yes.
6. Select the Subgraphs tab.
7. In the Volume Bars Outline and Fill Colors and the Evening Session Volume Bars Outline and Fill 

Colors subgraphs set the colors for the Day and Evening Session Volume Profiles. For additional 
information, refer to Color and Width Settings.

8. Press OK. Press OK.
9. Select Chart >> Chart Settings.
10. Set the Session Times >> Start Time to the start of the day trading session. For complete documentation 

refer to Session Times.
11. Set the Session Times >> End Time to the end of the day trading session.
12. Enable the Session Times >> Use Evening Session option.
13. Set the Session Times >> Evening Start to the start of the evening session.
14. Set the Session Times >> Evening End to the end of the evening session.
15. Press OK.
16. You should then have a chart that looks like the image above. There will be a completely separate Volume 

Profile for the Day and Evening session. The above chart also contains the TPO Profile Chart study as well.
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Displaying Single Separate Profiles for Day and Evening Sessions

[Link] - [Top]
Follow the instructions below to display 2 single Volume Profiles for the Day Session and Evening Session.

The instructions below need to be followed twice. Once for the Day Session and again for the Evening Session.

1. Add the Volume by Price study to the chart and open the Study Settings window. Refer to Adding/
Modifying Study Settings for instructions.

2. Set the Volume Graph Period Type input to One Period from Start Time to End Time.
3. Set the Start Time Input to the beginning of the Day Session for a Day Session profile, or to the beginning 

of the Evening session for an Evening Session profile.
4. Set the End Time Input to the end of the Day Session for a Day Session profile, or to the end of the Evening 

Session for an Evening Session profile.
5. Set any other Inputs as you require.
6. Select the Subgraphs tab.
7. On the Volume Bars Outline and Fill Colors subgraph set the colors for the Volume Profile. For 

additional information, refer to Color and Width Settings.
8. Press OK. Press OK.
9. Press OK.

Calculating and Displaying Developing Point of Control, Value Area 
High/Low, Volume Weighted Average Price Lines

[Link] - [Top]
To calculate and display the developing Point of Control, Value Area High and Low, and Volume Weighted 
Average Price lines for the Volume by Price study perform the steps below.

One or more of these lines can optionally be displayed.

1. Add the Volume by Price study to the chart and open the Study Settings window. Refer to Step-By-Step 
Instructions for instructions.

2. Select the Settings and Inputs tab of the Study Settings window.
3. Set the Draw Mode Input to one of the following:

◦ Volume Profiles & POC, VAH, VAL, VWAP Lines (Use this if you want to see the Volume 
Profiles and the Point of Control, Value Area High/Low, and Volume Weighted Average Price 
lines)

◦ POC, VAH, VAL, VWAP Lines Only (Use this if you only want to see the Point of Control, Value 
Area High/Low, and Volume Weighted Average Price lines)

4. Set the Number Of Periods Back to Reference Input to 1 if you want the Point of Control, Value Area High/
Low, and Volume Weighted Average Price lines to be based upon the prior period.

5. Set the Calculate Developing POC and Value Area Input to Yes.
6. Select the Subgraphs tab.
7. For the Point of Control, Value Area High Value, Value Area Low Value, and Volume Weighted 

Average Price Subgraphs, set the Color, Draw Style, and Width settings for those as required. If you do 
not want to display one of these lines, set its Draw Style to Ignore.

8. Subgraph Name and Value labels can be displayed for any of these lines. For instructions, refer to Name 
and Value Labels.

9. If you only want to see the Name and Value labels only and not the lines themselves, then set Draw Style 
to Subgraph Name and Value Labels Only for the Point of Control, Value Area High Value, Value 
Area Low Value, and Volume Weighted Average Price Subgraphs.

10. If you have enabled the Name Label for any of the Subgraphs, it is recommended to specify an alternate 
Short Name for those particular Subgraphs. For example, for the Point of Control Subgraph we 
recommend using POC for the Short Name.

11. Press OK to close the Study Settings window.
12. Press OK to close the Chart Studies window.
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It is also possible to calculate and display the developing Point of Control and Value Area High/Low lines when 
using the Volume Value Area Lines study. To do this, set the Draw Developing Value Area Lines input for the 
Volume Value Area Lines study to Yes.

Displaying Mean Price and Standard Deviation Lines

[Link] - [Top]
In order to display the Trade Weighted Mean Price, Mean Price + Std Dev, Mean Price - Std Dev, Mean Price 
+ 2 * Std Dev, or Mean Price - 2 * Std Dev on the chart along with the Volume by Price profiles and the VAH, 
VAL, VWAP, and POC Lines, follow these instructions:

• The Chart must be an Intraday Chart. To verify this, open the Chart Settings and ensure that the Chart Data 
Type is set to either Intraday Chart or Intraday Chart Only.

• Add the Volume by Price study to the chart. For more information on how to add this study, refer to the 
Step by Step Instructions.

• Open the Settings page for the Volume by Price study. For more information, refer to Technical Study 
Settings Window.

• On the Settings and Inputs tab of the Settings page, set the Draw Mode Input to either POC, VAH, VAL, 
VWAP Lines Only or Volume Profiles & POC, VAH, VAL, VWAP Lines.

• Set the Calculate Mean Price and Standard Deviation Bands Input to Yes.
• On the Subgraphs tab of the Settings page, select the particular Mean Price and Standard Deviation Lines 

you want to display and set the Draw Style to Line. Other Draw Styles can be used, depending on how you 
want to see the data. For more information, refer to Draw Style.

• Set the other Subgraph settings as desired. For more information, refer to Subgraphs Tab.
• Select OK to close the Settings page and have these changes go into effect.

Viewing Volume Profile Text Information

[Link] - [Top]
There are two ways to view various fields of data for Volume Profiles.

The first method is to set the Study Inputs which display text values at the top and/or bottom of the Volume 
Profiles to Yes. Refer to Display Entire Profile Volume in the Volume by Price Input Settings section. The other 
Inputs are listed below this one.

The second method is to set the Display Data in Chart Values Window Volume by Price study Input to Yes. When 
this Input is set to Yes, then various fields of data for the Volume Profile being pointed to with the Chart Values 
Tool will be displayed in the Window >> Tool Values Window.

When the additional Volume Profile text information is displayed in the Tool Value Window, the following items 
are shown for the Volume Profile associated with the location of the Chart Values/Crosshair:

• Volume: This is the total volume of the profile.
• Ask Volume - Bid Volume: This is the difference between the Ask Volume and the Bid Volume. If this 

number if negative, then the Bid Volume is greater than the Ask Volume.
• Point of Control: This is the Price at which the Point of Control is located.
• Volume Weighted Average Price: This is the Price of the Volume Weighted Average Price.
• Value Area High: This is the Price of the High Value Area line.
• Value Area Low: This is the Price of the Low Value Area line.
• Volume Above POC: This is the amount of volume that traded above the Point of Control Price.
• Volume Below POC: This is the amount of volume that traded below the Point of Control Price.
• Volume Above Last Price: This is the volume that traded above the Last Price.
• Volume Below Last Price: This is the volume that traded below the Last Price.
• Ask - Bid Volume Above POC: This is the difference between the Ask Volume and the Bid Volume for 

the volume that is located above the Point of Control.
• Ask - Bid Volume Below POC: This is the difference between the Ask Volume and the Bid Volume for 
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the volume that is located below the Point of Control.
• Imbalance %: This is the percentage difference of the volume above the POC to the volume below the 

POC. It is calculated as (Volume Above POC - Volume Below POC) / Total Volume.
• High: This is the highest price found within the Volume Profile.
• Low: This is the lowest price found within the Volume Profile.
• Period Start: This is the Starting Date and Time of the Volume Profile.
• Period End: This is the Ending Date and Time of the Volume Profile.
• Total Time: This is the total amount of time for the Volume Profile. It is the difference between the Period 

End and the Period Start times.
• Profile Study Name: This is the name of the Volume Profile Study.
• Profile Study ID: This is the id of the Volume Profile Study.
• Profile Range: This is the difference between the highest price and the lowest price within the Volume 

Profile.

Volume at Price Calculations

[Link] - [Top]
For Sierra Chart to be able to construct a complete Volume Profile for a specific period of time, it needs to know 
the Total Volume, Bid Volume, and Ask Volume for each price traded during that period of time. At a minimum it 
needs to know the Total Volume.

In the case of an Intraday chart, where the data file contains tick by tick data, the volume for each individual trade 
at a particular price is known. This allows for the most accurate construction of Volume Profiles.

Where the underlying data records in the chart data file for a chart, are larger than 1 Tick and these can range 
anywhere from 1 second to 24 hours, then the way the volumes are determined from a data record is by dividing 
the data record by the Tick Size and evenly applying the volume of that data record to each price tick. For example, 
if the Tick Size is 1 and a record ranges from 26 to 30 with a total volume of 100, then this is 5 price ticks. The 
volume for each price will be 20.

Algorithm to Minimize CPU and Memory Use

[Link] - [Top]
When constructing the Volume at Price data while the chart data is loading, in the case of a Historical Daily chart 
or an Intraday chart with more than 100,000 bars in the chart, if there are more than 500 price levels in a chart bar, 
then the Volume at Price Multiplier for that bar will be internally increased to a higher increment to minimize the 
amount of processing and memory use.

Unless the number of prices per chart bar exceeds 4000, the Volume At Price Multiplier will be increased only to 
2.

The result of this algorithm will be missing price levels in the Volume Profiles displayed on the chart. The volume 
from these missing levels have been combined with nearby price levels.

Understand that this is necessary functionality to prevent excessive CPU and memory use which can occur with 
wide ranges of prices in chart bars.

Volume Profile Differences

[Link] - [Top]
If you notice differences with Volume Profiles, the Volume Value Area High and Low, the Point of Control, or the 
Volume Weighted Average Price for a specific period of time in a chart compared to another chart in Sierra Chart, 
another Sierra Chart user, or another program, then check the following details.

This information also applies to two seemingly identically configured Volume by Price studies within the same 
chart. 



1. If you have a Volume by Price study, on a Trading DOM, first set up the volume by Price study, on a 
standard chart with bars using the same Input settings and the same relevant Chart Settings. troubleshoot 
the issues you have with the Volume by Price study on a standard chart. Once that is resolved and you can 
begin to resolve the issue on the Trading DOM. Sierra Chart support will not troubleshoot a Volume by 
Price study on a Trading DOM.

2. Make sure the global Time Zone setting and also the time zone set on the chart if set specifically on the 
chart, match. For complete instructions, refer to Time Zone. 

3. Select Chart >> Chart Settings.
4. In the case of Intraday charts, check the Intraday chart Session Times to make certain they match the chart 

you are comparing to. Make sure New Bar at Session Start and the Weekend data settings match. 

These settings are also relevant in the case of a Trading DOM. When specifying the Start Time in the 
Volume by Price study settings, the Session Times in Chart Settings needs to span the full 24 hours 
(Example: Start Time: 00:00:00, End Time: 23:59:59). 

5. Make sure the Tick Size is correct for the symbol.
6. Make sure the Volume at Price Multiplier is set to 1. The only time where this should be a higher value 

than 1 is for Historical Daily, Weekly, Monthly charts.
7. In the case of Intraday charts, the chart bars must be based upon a fixed amount of time and must not be 

Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars, at least when you want an exact match of volume profiles to other charts. 

Therefore, the Bar Period Type must be set to Days-Minutes-Seconds. The first chart bar for the Volume 
Profiles being compared, needs to have the exact same Start Time. The last chart bar for the Volume 
Profiles being compared, needs to have the exact same End Time.

8. Based upon the time period of the Volume Profiles, it is necessary to set either the Use Number of Days to 
Load >> Days to Load or Use Date Range >> From settings on the Main Settings tab of the Chart 
Settings window far enough back in time to load sufficient data that the Volume Profiles require. This is 
essential. 

Depending upon the required amount of data needed for the Volume Profiles you may need to set the chart 
to a Continuous Futures Contract Chart. 

In the case where you are comparing Volume Profiles between the charts, these settings need to be set 
identically on the charts. 

9. Press OK to close the Chart Settings window.
10. Select Chart >> Go to Beginning of Chart and ensure the Date-Time of the first bar in the chart, matches 

between the charts you are comparing. This may not always be necessary but could be necessary. 

If they do not match between the charts being compared, then ensure the Chart >> Chart Settings >> Use 
Number of Days to Load >> Days to Load matches between the charts and reload each chart by going to 
the chart and selecting Chart >> Reload and Recalculate. 

And make sure that the Volume by Price Input Settings are not referencing dates earlier than the first Date-
Time in the chart. 

Select Chart >> Go to End of Chart to go to the end of the chart. 
11. To achieve the highest accuracy, there must be tick by tick data in the Intraday chart data file when using 

the Volume by Price study on Intraday charts. Refer to the Tick by Tick Data Configuration page for 
instructions. This is an essential step. You will need to re-download the historical data if necessary as the 
instructions explain.

12. In the case of a futures contract symbol, it has a limited life. A futures contract chart for a particular symbol 
will not go back very far in time. When you look at a futures contract chart back in time to a point where 
that particular delivery month and year was not the actively traded one, the bars will look incomplete (may 
look like dashes) and have low-volume. 

Therefore, for accurate Volume Profiles at those points in time, it is necessary that at every chart bar the 
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particular futures contract symbol data being displayed is the one that was active at that time. To do this, set 
the chart to a Continuous Futures Contract chart.

13. It is essential that when using the Volume by Price study that the Chart >> Chart Settings >> Symbol >> 
Continuous Contract setting is not set to one of the Back Adjusted settings. This will result in 
inaccuracies. Only use the Back Adjusted settings if you know that is what you want!

14. Open the Study Settings window for the Volume by Price study you have on the chart. To do this refer to 
the Adding/Modifying Chart Studies section.

15. Set the Ticks Per Volume Bar Input with the Volume by Price study to 1, since this is what is needed for 
maximum accuracy.

16. Check the settings within the Volume by Price study which affect the starting Date-Time and the ending 
Date-Time of the Volume Profiles, to make sure they are set as you require. 

In the case of when the Volume Graph Period Type is set to Multiple Profiles Based on Fixed Time, then 
the time period of each profile is controlled by the Time Period Type for 'Fixed Time' and Time Period 
Length for 'Fixed Time' study Inputs. 

In this case the starting and ending times of the Volume Profiles are dependent upon the Session Times in 
Chart >> Chart Settings.

17. Go through all of the other Volume by Price study Input settings to make sure they are correct.
18. Press OK and OK to close the Study Settings and Chart Studies windows.
19. In the case of a Historical chart, it could be missing data which will cause inaccuracies and differences with 

Volume Profiles. Refer to the Missing Data section about this. The most rapid way to download the missing 
data is to select Edit >> Delete All Data and Download.

20. In the case of an Intraday chart, it could be missing data which will cause inaccuracies and differences with 
Volume Profiles. To see if there is any missing data, scroll through the chart bars and manually verify all of 
the data is there. 

To ensure you have all the data, you will need to delete and re-download the data by going to the Intraday 
chart and selecting Edit >> Delete All Data and Download from the menu. 

However, this will not make a difference if you are using a substandard data feed. Unless you are using a 
known good data feed or one of the Real-Time Exchange Data Feeds Available from Sierra Chart, you 
might be using a substandard data feed, in which case all the re-downloading you do will not solve the 
problem. Sierra Chart works with many external Data and Trading services which provide data feeds that 
are not from Sierra Chart.

Basic Volume Profile Troubleshooting Procedures

[Link] - [Top]
Follow the general troubleshooting instructions below to resolve a problem you may be having with Volume 
Profiles from the Volume by Price study.

1. If the Volume Profile is not visible, then scroll through the chart across the time period it is for to see if it is 
visible. Refer to Scrolling the Chart.

2. Check all of the Volume by Price Input Settings and review the documentation for them to make sure you 
understand them, they are set correctly and you understand exactly how they work.

3. Look at each bar the Volume by Price study is based upon and make sure the data is present, correct and 
complete.

4. Before bringing an issue to Sierra Chart support, you must follow through the above steps because it is you 
the user who is in a much better position to determine the source of the problem than Sierra Chart Support 
is. 

We do not know exactly what you are doing, we do not know what you expect to see and why, we cannot 
see all of the chart data, we do not know the Chart Settings, we cannot interact with the chart you have set 
up and we do not know the Volume by Price Study Settings you are using.

How Volume by Price is Calculated for Historical Daily and Higher 
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Timeframe Charts

[Link] - [Top]
When using the Volume by Price study on Historical Daily and higher timeframe charts (Weekly, Monthly, 
Yearly) opened with File >> Find Symbol >> Open Historical Chart, the accuracy of the Volume Profiles is 
significantly less than when using Intraday chart data.

The bars in a Historical Daily chart simply consist of Open, High, Low, Close, Volume values. These are known as 
Daily data record values. Higher timeframe charts (like Weekly, Monthly, Yearly) simply combine multiple Daily 
data record values to create higher time frames.

Therefore, the Volume at a price level within a Daily bar is simply the average volume per price based upon the 
price range of the Daily data and the Volume of that Daily data.

The average Volume at Price is calculated by dividing the Volume by the number of prices in the High to Low 
price range. The number of prices is based upon the Chart >> Chart Settings >> Tick Size multiplied by the 
Volume at Price Multiplier setting.

As you can tell, this is just an estimation which is significantly less accurate compared to an Intraday chart using 
tick by tick data. So the Point of Control and Value Area High and Low values will be different compared to what 
is obtained when using an Intraday chart. 

Based upon the above volume calculation method, if there is no volume at a particular price level it will not be 
displayed in the Volume Profiles for Historical charts. You will see missing horizontal volume bars in this case 
which actually makes sense because there simply is no volume at that price level. This is done for performance 
reasons.

If you want to have chart bars that are Daily and higher time frames, and also use the Volume by Price study, you 
need to use Intraday chart data instead. For instructions to do this, refer to Create Daily Bars with Custom Session 
Times. 

Draw Volume Profile

[Link] - [Top]
This section documents how to manually draw a Volume by Price study on the chart by using the Draw Volume 
Profile tool.

This lets you interactively draw a Volume Profile on the chart which adds a Volume by Price study for each 
Volume Profile that you draw. You are able to interactively set the Starting Date-Time and the Ending Date-Time 
of the Volume Profile.

It is supported to interactively modify the Starting Date-Time and the Ending Date-Time of the drawn Volume 
Profile directly on the chart using this functionality. 

You cannot use the Draw Volume Profile tool with TPO Profile Charts. There is no support for this. 

Description

[Link] - [Top]
This drawing tool allows you to interactively insert a Volume by Price study for the highlighted time range.

In the case where you want Volume Profiles to repeat on the chart and have a specific time length per Volume 
Profile, you will need to directly add the Volume by Price study to the chart through Analysis >> Studies. In this 
particular case, refer to the Step By Step Instructions on this page.

In this case, do not use the Draw Volume Profile tool. This tool has a special application and that is to interactively 
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apply a Volume by Price study that covers a very specific Date-Time range.

It needs to be understood, that when drawing a Volume Profile interactively, you are controlling the starting Date-
Time and the Ending Date-Time for the Volume Profile interactively. You are not controlling the High to Low 
range. That is completely dependent on the chart bars contained within the time range. 

Tool Usage

[Link] - [Top]
1. You will need to be on Sierra Chart service package 5 to use this feature. To change your Sierra Chart 

service package, select Help >> Account Control Panel on the menu. Click on the Set Service Package 
For Renewal link on the displayed webpage and follow the instructions to set the Usage Time Service 
Package to 5 (Advanced). After you change your service package, you will need to restart Sierra Chart.

2. To select this tool, select Tools >> Draw Volume Profile on the menu. For other methods to select this 
particular Drawing Tool, refer to Selecting Tools.

3. Left click on the chart with your Pointer at the bar where you want the Volume Profile to begin at. The 
Date-Time of that bar will be the starting time of the Volume Profile or the ending time if the second point 
is to the left of the first point.

4. Move the Pointer to where you want the Volume Profile to end at. As you move the Pointer around the 
chart, you will notice an enclosing rectangle being drawn indicating the bounds of the Volume Profile to be 
inserted. Left click the Pointer again to set the ending Date-Time of the Volume Profile. In a chart you can 
use the Right Side Fill Space and click at a point to end the Volume Profile in this fill space. The right side 
fill space is also known as the forward projection area. As new bars are added to the chart, they will be 
included in the Volume Profile that you drew if it ends in the forward projection area.

5. A Volume by Price study will be inserted that will cover the range between the two selected Date-Times. 

If the required Volume at Price data is not already loaded in the chart, the chart will be reloaded with that 
data. 

6. The images below show the enclosing rectangle while drawing a Volume Profile and inserted Volume by 
Price study.

 

 
Step by Step Instructions to Configure the Draw Volume Profile Tool

[Link] - [Top]
The study Input settings for the inserted Volume by Price study drawn with the Draw Volume Profile tool, can be 
preconfigured. Follow the instructions below.

1. The very first step is to define a Study Collection which will be applied when the Draw Volume Profile 
tool is used.

2. Select Analysis >> Studies.
3. In the Studies to Graph list, select the Volume by Price study.
4. Press the Add button.
5. Press the Settings button.
6. On the Settings and Inputs tab set the Inputs as required. Refer to Volume by Price Input Settings.
7. The Volume Graph Period Type Input with the Volume by Price needs to be set to one of the following:

◦ From Start Date-Time to End Date-Time
◦ From Start Date-Time To End

8. It is recommended to use From Start Date-Time to End Date-Time. 

The Volume Graph Period Type Input with the Volume by Price study is limited to be either From Start 
Date-Time to End Date-Time or From Start Date-Time To End. 

9. For the purpose of the configuration, the Start Date, Start Time, End Date, and End Time Inputs are all 
overridden with the values from the drawn Volume Profile. 
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So these do not need to be set. All other Input settings are taken as you have set them and will be saved in 
the Study Collection referenced by the Draw Volume Profile Tool configuration.

10. Select the Subgraphs tab and set the Colors and Styles as required. Refer to Color and Width Settings.
11. Press OK.
12. In the Save Studies As Study Collection >> Name box, type a name to give the Volume by Price 

configuration.
13. Press the Save Single button and confirm.
14. Press OK.
15. Select Global Settings >> Tool Configs >> Draw Volume Profile.
16. Select one of the Load >> TC1-TC24 configurations to save the configuration being defined as that 

particular number.
17. Select the name that you saved the Study Collection as above, in the Chart Study Collections list. 

If a valid Study Collection is specified, then the first Volume by Price study found in the Study Collection 
is used to set the settings of the inserted Volume by Price study.

18. Press OK. The configuration is now done at this point.
19. Select Tools >> Draw Volume Profile on the menu.
20. Select Tools >> Current Tool Config >> Config 1. The particular number you need to select will 

correspond to the TC1-TC24 configuration that you selected above.
21. Alternatively, instead of the prior two steps, you can configure a Control Bar button to select the Draw 

Volume Profile tool and a particular Tool Configuration number in a single step. 

For instructions, refer to Creating Control Bar Buttons which Select Drawing Tool and Drawing Tool 
Configuration in One Step.

22. Proceed to draw the Volume Profile as explained in the Tool Usage section.
23. For the full documentation for the Volume by Price study, refer to Introduction on this page.

Manually Drawn Volume Profiles That Automatically Extend to the Last Bar

[Link] - [Top]
To have a manually drawn Volume Profile drawn with the Draw Volume Profile drawing tool, automatically 
extend to the end, follow the below instructions.

1. Add the Volume by Price study to the chart and open the Study Settings window for it. Refer to Adding/
Modifying Study Settings for instructions.

2. Set the Volume Graph Period Type Input to From Start Date Time to End.
3. Set the Ticks per Volume Bar input to 1.
4. Press OK.
5. In the Save Studies As Study Collection >> Name box, type a descriptive name for the Volume by Price 

study configuration that you will use.
6. Press the Save Single button.
7. Press OK.
8. Select Global Settings >> Tool Configs >> Draw Volume Profile.
9. Select the TC# 1-24 configuration that you want to set. For more information, refer to Drawing Tool 

Configuration.
10. In the Chart Study Collection list box, select the name of the Study Collection you saved above.
11. Press OK.
12. Select Tools >> Draw Volume Profile on the menu.
13. Select Tools >> Current Tool Config >> Config #. Choose configuration 1-24 depending upon which 

Tool Configuration (TC#) you set above.
14. Alternatively, instead of the prior two steps, you can configure a Control Bar button to select the Draw 

Volume Profile tool and a particular Tool Configuration number in a single step. For instructions, refer to 
Creating Control Bar Buttons which Select Drawing Tool and Drawing Tool Configuration in One Step.

15. Follow the Tool Usage instructions above.
Modifying Manually Drawn Volume Profile

[Link] - [Top]
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An existing manually drawn Volume Profile can be modified. The beginning or ending Date-Time can be changed. 
As you modify a manually drawn Volume Profile, you will see the changes to the profile immediately displayed. 
Follow the below procedure to do this.

There are some unusual cases where a manually drawn Volume Profile will no longer be able to be interactively 
modified directly on the chart because the associated Chart Drawing for it has been lost. One scenario where this 
occurs is if you are modifying a Volume Profile drawing on the chart but do not finalize the modification and then 
close the Chartbook and save it. In this case the associated Chart Drawing will be lost preventing further 
modifications in this way.

1. Enable the Global Settings >> Tool Settings >> Enable Drawn Volume Profiles Selection option. Press 
OK.

2. Depending upon whether the Right Align Volume Bars study Input is set to Yes or No, the left edge or right 
edge of the Volume Profile may not be apparent as to its specific Date-Time location. To make it clear 
where the edges are which is necessary to easily adjust one side of the Volume Profile, it is recommended 
to set the Draw Profile Outlining Enclosing Bars Input for the Volume by Price study instance to Yes.

3. Select Tools >> Pointer or Chart Values.
4. Left click at or close to the base of the Volume Profile or on the opposite side of the base of the Volume 

Profile. The base will be on the left side, if Right Align Volume Bars is set to No. This will then cause the 
selection enclosing outline to be drawn. This is a different outline than is drawn by the Draw Profile 
Outlining Enclosing Bars Input. It is necessary to get this selection outline as the first step to start the 
process of adjusting the Volume Profile.

5. Once you can see the selection enclosing outline around the Volume Profile, then left click on the left side 
of the outline to adjust the left side of the Volume Profile, or on the right side of the outline to adjust the 
right side of the Volume Profile.

6. As you move the Pointer left or right, the Volume Profile will adjust itself. Left click again to set the edge 
into the new location.

Erasing Drawn Volume Profiles

[Link] - [Top]
There are multiple ways to remove the Volume by Price study that has been inserted by using this tool.

1. Select Analysis >> Studies on the menu. Select the particular Volume by Price study in the Studies to 
Graph list. You can identify it by the displayed Date-Time range. Press the Remove button. Press OK to 
save the changes.

2. Right-click with your Pointer along the top Region Data Line of the chart. This is not the title bar, but 
rather where you see the symbol and chart values displayed at the top of the chart window. Select Remove 
from the displayed menu. Select a specific Volume by Price (VbP) study you want to remove from the 
menu list. You can identify it by the displayed Date-Time range.

3. Erase the Volume Profile Chart Drawing. Refer to Erasing Chart Drawings section. All of those methods 
also apply to erasing Volume Profile Chart Drawings.

Draw Volume Profile Tool Related Settings

[Link] - [Top]
The following are global settings for Volume Profiles which are drawn with the Draw Volume Profile tool. These 
are set through Global Settings >> Tool Settings.

• Enable Drawn Volume Profile Selection: When this option is enabled, then this allows Volume Profiles 
which have been drawn with the Tools >> Draw Volume Profile drawing tool to be selected on the chart 
in the same way as any other Chart Drawing can be. The Volume Profiles can be erased, adjusted, or 
moved.

• Select Drawn Volume Profile by Outline Only: When this option is enabled, then a drawn Volume Profile 
in a chart can only be selected by the boundary near its outline rectangle. This makes it less likely to be able 
to be accidentally selected.

Drawing Tool Configuration
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To set a default configuration for the Draw Volume Profile tool, refer to Step by Step Instructions to Configure the 
Draw Volume Profile Tool.

Programmatically Accessing Volume at Price Data

[Link] - [Top]
Volume At Price Data

[Link] - [Top]
When developing custom studies/indicators or trading systems in Sierra Chart, the Volume at Price data for each 
bar at each price level can be accessed programmatically.

When using the Advanced Custom Study Interface and Language (ACSIL), use the sc.VolumeAtPriceForBars 
ACSIL interface structure member to access the Total Volume, Bid Volume, Ask Volume, and Number of Trades 
data at each price level for each chart bar.

When using one of the Spreadsheet studies, set the Output Volume at Price Data Input to Yes to output this data to 
a Spreadsheet.

Accessing Volume by Price Calculated Values
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There are numerous values that are calculated for Volume Profiles which can be displayed through the Chart 
Values Windows. For more information, refer to Viewing Volume Profile Text Information.

There is not programmatic access to any of these values other than the Value Area High (Subgraph 3 / SG3) and 
Value Area Low (Subgraph 4 / SG4) and Point of Control (Subgraph 2 / SG2) values.

However, these Subgraphs are not set by the Volume by Price study when the study is used on a TPO Profile 
Chart unless the Set as Independent Volume Profile for TPO Chart Input is set to Yes.

The way to programmatically access these values when using ACSIL, is to reference the Volume by Price Study 
Subgraphs which contain those values. Refer to Using or Referencing Study/Indicator Data in an ACSIL Function.

When using the Draw Volume Profile tool, this will insert an instance of the Volume by Price study on the chart. 
This instance of the study can be referenced by using the Using or Referencing Study/Indicator Data in an ACSIL 
Function documented method. In this way you can access the study's Subgraphs for the Value Area High/Low and 
Point of Control values.

The Value Area High/Low and Point of Control values can also be accessed using the Spreadsheet Study. When 
the Volume by Price study is on a chart, the Sheet columns containing these Subgraphs will be outputted 
beginning at column AA or after.

The Value Area High/Low and Point of Control values can also be accessed using Simple Alerts on studies and 
charts. Refer to Study/Chart Alerts And Scanning. Value Area High is SG3, Value Area Low is SG4 and Point of 
Control is SG2.

Accessing Peak and Valley Lines Data

[Link] - [Top]
It is supported in ACSIL to access the Peak and Valley lines data. The function for this is 
sc.GetStudyPeakValleyLine.

Historical Market Depth Data
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Somewhat related to this, is the ability to access historical market depth data. For more information, refer to 
c_ACSILDepthBars.

*Last modified Wednesday, 07th August, 2024.
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◦ Formula Type 3
◦ Formula Type 4
◦ Formula Type 5 (Camarilla Pivot Points)
◦ Formula Type 6 (Tom DeMark "Pivot Points")
◦ Formula Type 7 (Frank Dilernia Pivots)
◦ Formula Type 8 (Shadow Trader Pivots)
◦ Formula Type 9
◦ Formula Type 10
◦ Formula Type 11
◦ Formula Type 12
◦ Formula Type 13
◦ Formula Type 14
◦ Formula Type 15 (Fibonacci Zone Pivots)
◦ Formula Type 16 (The Central Pivot Range Formula)
◦ Formula Type 17
◦ Formula Type 18
◦ Formula Type 19
◦ Formula Type 20 (ACD method)
◦ Formula Type 21
◦ Formula Type 22
◦ Formula Type 23
◦ Formula Type 24 (Advanced Camarilla Pivot Points Calculation)
◦ Formula Type 25
◦ Formula Type 26
◦ Formula Type 27
◦ Formula Type 28

• Pivot Points Scaling
• Pivot Points and Holiday Trading
• Forward Projecting Pivot Point Lines
• Pivot Points Not Visible
• Hiding and Displaying the Pivot Point, Support and Resistance Levels
• Pivot Points are Not Accurate or are Different (Opens a new page)

Pivot Points - Daily

[Link] - [Top]
This study draws the Pivot Point and the Support and Resistance lines on an Intraday chart. It supports numerous 
Pivot Point formulas. This study should be applied to an Intraday chart. By default, the study uses the Intraday 
chart data to compute the lines from.

Alternatively, you can use a Daily chart to calculate the Pivot Point levels from by setting the Reference Daily 
Chart For Data Input to Yes. The Daily Chart Number Input described below explains how to reference a Daily 
chart for this and other purposes.

You can choose what lines you want to be visible on the chart by going to the Study Settings window for the 
study. Select the Subgraphs tab. Change the Draw Style to something other than Do Not Draw/Hidden for the 
lines you want to be displayed.

For help with Pivot Point Lines not being accurate or different compared to other instances of the study, other users 
or sources, refer to the Pivot Points are Not Accurate or are Different help topic.

Basing Pivots on 24 Hour Data

[Link] - [Top]
If you need to have the Pivot Point lines based on the full 24 hour prior trading session, where this includes the 
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prior evening session and prior day session, rather than a 24 hour session based on the time range from 00:00 to 
23:59, then it is necessary to set the Start Time and End Time Session Times controls in Chart >> Chart 
Settings to cover the full 24 hours and set the Start Time to the beginning of the evening session which is usually 
considered the start of the next day's session. Example: If the time zone setting in Sierra Chart is New York, then 
for the ES futures you would want to set the Start Time to 16:15:00 and the End Time to 16:14:59. For more 
information about setting the Session Times for an Intraday chart, refer to Session Times on the Chart Settings 
page. 

It is also possible, for accuracy, to reference a Historical Daily bar chart where the bars contain the full 24 hour 
session. For more information, refer to the Daily Chart Number Input setting below.

If you have your chart configured to see the day session only and need your pivot lines based on the full 24-hour 
data, then you will need to set up a separate Daily bar chart in the same chartbook, that includes bars that cover the 
full 24 hours of trading, that this study will refer to. Refer to the Daily Chart Number Input setting below for 
instructions.

Basing Pivots on the Day Session

[Link] - [Top]
If you want your pivot lines based on Day session data only, then in Chart >> Chart Settings set the Intraday 
Start Time and End Time to show only the day session. For more information about setting the session times for an 
Intraday chart see Session Times.

If you also need to see the Evening Session in your Intraday chart, then you will need to set up a separate Daily 
chart in the same chartbook, that includes bars that cover the day session only, that this study will refer to. See the 
Daily Chart Number Input below for instructions.

Notes

[Link] - [Top]
Pivot point lines are never based on weekend data (Saturday and Sunday). This data is ignored. For example, on 
Monday which also includes a Sunday evening session, the Pivot Point lines will be based on the Friday session. 
The weekend data is ignored. However, Pivot Point lines will appear on weekend days. Although, they will be 
based on the prior non-weekend data.

However, you need to understand that based on the session times Sunday evening data is still going to be used on a 
Tuesday because it is considered part of Monday's trading day. For more information, refer to understanding 
Trading Day Dates Based on Session Times. 

Pivot Points - Daily Inputs

[Link] - [Top]
Formula Type

[Link] - [Top]
This Input sets the Formula Types to use. The default is 0. Formula type 0 is the most common formula type.

If you require a Pivot Point lines formula that is not listed here, then contact Sierra Chart support. They are easy for 
us to add.

Number of Days To Calculate

[Link] - [Top]
This Input controls the number of days you need to have the study calculated across. If you only want to see the 
Pivot Points for 1 day, then set this Input to 1.

As there are new bars added to the chart and a new trading day begins according to the chart Session Times 
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settings, then the Pivot Point lines for the prior calculated days will not automatically be removed. You need to 
manually clear those by selecting Chart >> Recalculate.

Round to Tick Size

[Link] - [Top]
When this Input is set to Yes, the Pivot Point values are rounded off to the nearest tick. For this Input to work 
correctly, the Tick Size needs to be set correctly in Chart >> Chart Settings for the chart.

Use Saturday Data

[Link] - [Top]
When this Input is set to Yes, then Saturday trading data will be referenced on the following Sunday or Monday. 
Otherwise, Saturday data is ignored.

Daily Chart Number

[Link] - [Top]
This Input only applies if Reference Daily Chart For Data is set to Yes. This Input needs to be set to the 
Historical Daily chart, in the same Chartbook, for the same symbol.

If you apply the Pivot Points study to an Intraday chart, then you will need to open a Historical Daily for the same 
symbol in the same Chartbook using File >> Find Symbol >> [select symbol] >> Open Historical Chart, and set 
the Daily Chart Number Input with the Pivot Points study to the Historical Daily Chart which has been opened.

A Daily chart is a chart where each bar covers one day. This bar could include just the day session data or both the 
day and evening sessions.

You would want to use a separate Historical Daily chart if you want to base the Pivot Point lines on session times 
that are different from what you are loading into the Intraday chart. For example, if you need to have the Pivot 
Point lines calculated from Day Session data only and the Intraday chart contains evening session data as well, 
then using a separate Historical Daily chart that includes only the Day Session is necessary. The Daily chart can be 
constructed from Daily data or Intraday data. Historical Daily data may or may not contain evening session data. 
This depends upon the symbol and the Data/Trade Service you are using

If you want to construct a Historical Daily chart from Intraday data, then follow the Creating Daily Bars with 
Custom Session Times instructions. After this, then reference this Intraday chart with the Daily Chart Number 
Input to calculate the Pivot Point Lines from.

Using Chart Linking to Maintain the Same Symbol Between the Pivot Points Chart and the Daily Chart 
Being Referenced: If the Pivot Points study is referencing a Historical Daily chart for accurate Pivot Points, and 
you change the symbol of the chart containing the Pivot Points study, then you also will want the Daily chart to 
have its symbol changed to match. This can be automatically done using the Chart Linking feature. You will need 
to setup the Chart Linking number and enable the Link Symbol option.

Reference Daily Chart For Data

[Link] - [Top]
This Input specifies whether or not the study will use a Daily Chart to calculate Pivot Point lines from. If this is set 
to No, the study will simply calculate the Pivot Point lines using the Intraday chart data. 

If it is set to Yes, then the Pivot Point lines are based on a separate Historical Daily chart. Refer to the Daily Chart 
Number Input for instructions.

Forward Project Pivot Point Lines

[Link] - [Top]
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When this Input is set to Yes, then the Pivot Point lines extend forward beyond the last bar in the chart for the 
number of bars specified with the Number of Forward Project Bars Input. To scroll past the last bar in the chart, 
refer to Right Side Fill Space.

Use User Entered OHLC Values

[Link] - [Top]
When this Input is set to Yes, then the Open, High, Low and Close values used to calculate the Pivot Points lines 
for the latest trading day are manually entered through the User Entered Open/High/Low/Close Value Inputs.

User Entered Open Value

[Link] - [Top]
This input is only used when Use User Entered OHLC Values is set to Yes. In this case enter the open value for 
the prior trading day which will be used for the latest trading day Pivot Point lines calculations.

User Entered High Value

[Link] - [Top]
This input is only used when Use User Entered OHLC Values is set to Yes. In this case enter the high value for 
the prior trading day which will be used for the latest trading day Pivot Point lines calculations.

User Entered Low Value

[Link] - [Top]
This input is only used when Use User Entered OHLC Values is set to Yes. In this case enter the low value for 
the prior trading day which will be used for the latest trading day Pivot Point lines calculations.

User Entered Close Value

[Link] - [Top]
This input is only used when Use User Entered OHLC Values is set to Yes. In this case enter the close value for 
the prior trading day which will be used for the latest trading day Pivot Point lines calculations.

Use Day Session Only

[Link] - [Top]
When this Input is set to Yes, and you have defined and enabled 2 separate Session Times in Chart >> Chart 
Settings >> Session Times, then the Pivot Point lines will be based upon the Day session only as specified by the 
Start Time and the End Time in Chart Settings. 

Refer to Session Times for more information about setting the Session Times. When you have set this Input to Yes, 
it is not necessary to use a separate Historical Daily chart to draw Pivot Point lines on a 24-hour chart, but base 
them on the day session data only in the chart.

Use Daily Chart For Settlement Only

[Link] - [Top]
In many Pivot Point Formula Types, the Prior Close appears as a variable. If instead the user wishes to use the 
CME Settlement Price, that can be accomplished with the help of this Input. First, open a chart to which the Pivot 
Points - Daily study is to be applied, and apply the study. Call this Chart #1. Then, open a second (Daily) chart for 
the same symbol. Call this Chart #2.

Finally, apply the following Input Settings for the Pivot Points - Daily study on Chart #1.

• Daily Chart Number = 2
• Reference Daily Chart for Data = Yes

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index69b6.html?page=doc/WorkingWithCharts.html#ScrollingTheChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index4ec1.html?page=doc/SessionTimes.php


• Use Daily Chart For Settlement Only = Yes

Pivot Points - Variable Period

[Link] - [Top]
The Pivot Points - Variable Period study calculates and displays the Pivot Point and the support and resistance 
lines on a chart for a variable period of time. It supports several Pivot Point formulas. 

This Pivot Points study can be used to draw Pivot Point lines covering a time period anywhere from 1 minute to 1 
year. It can be used both on Intraday and Historical charts. The calculations are derived from the data in the chart 
itself.

To do Weekly pivots, set the Time Period Type to Weeks and set the Time Period Length to 1.

When the time period for the Pivot Lines is set to Minutes or Days, the time periods are always aligned to the 
Start Time set in Chart >> Chart Settings >> Session Times.

When back-referencing data for the Pivot Points, this study is able to skip periods of time where there is 
insufficient data to calculate Pivot Point lines from (like Saturdays, partial trading days and holidays in the case of 
a 1-Day period). This is a very useful feature. To use this feature, you need to set the Auto Skip Period of No 
Trading study Input to Yes. 

For more information about automatically skipping periods, refer to the study Input Minimum Required Time 
Period as % below. If the Minimum Required Time Period as % is set too high it is possible that the Pivot 
Point lines will not appear or another effect is that the Pivot Point lines will not change from the prior period and 
stay the same.

You may need to reduce the Minimum Required Time Period as % study Input in the case of Volume, Number 
of Trades, Range, Reversal, Renko, Delta Volume, Price Changes bars since those have a variable number of 
bars per period. You may want to use 20% or lower to avoid skipping a period when the study is back-referencing 
data.

Missing Pivot Point Lines

[Link] - [Top]
If there are missing the Pivot Point lines for a particular period in the chart and there is no data for the period of 
time the Pivot Point lines are referencing which will be immediately before the time where they are missing, then 
the cause is simply due to the prior data not being available.

The solution to this is to set the Auto Skip Period of No Trading Input to Yes. And set Minimum Required 
Time Period as % Input appropriately. Usually 25. Refer to the documentation for both of these Inputs below. 

Inputs

[Link] - [Top]
Time Period Type

[Link] - [Top]
Sets the type of time period for the Pivot Point lines. This Input works in conjunction with Time Period Length.

For Daily Pivot Point lines which are based upon a trading day, set this Input to Days (not minutes) and the Time 
Period Length Input to 1.

Pivot Point lines are always based upon the prior period data and may also use the open of the current period. 
Therefore, in the case of when the time period is 1 Day, then this means that the Pivot Point lines are referencing 
the prior days data. Likewise for Weekly and Monthly.

A week is defined as Sunday through and including Saturday. A month is defined as the first day of the month 



through and including the last day of the month. 

Time Period Length

[Link] - [Top]
Sets the quantity to be used with Time Period Type. For example, for 1 hour Pivot Point lines set this to 60 and 
Time Period Type to Minutes.

For Daily Pivot Point Lines which are based upon a trading day, set this Input to 1 and the Time Period Type 
Input to Days. In this case, do not use Minutes and specify the number of minutes in the trading day, this is 
incorrect.

Formula Type

[Link] - [Top]
The Formula to use for the Support, Resistance and Pivot Point lines. Refer to the Formulas Section.

Minimum Required Time Period as %

[Link] - [Top]
This study employs special logic when looking back at the previous period to calculate the Pivot Point lines from, 
to determine if there is sufficient data. If there is insufficient data, it looks back to the period before the first period 
it originally referenced.

This is useful for holidays, and trading on Sunday and Monday, where there is not data on the immediate 
proceeding day necessarily. There is no need to remove data from periods where there is insufficient data. You can 
control the functioning of this period skipping feature with this Input. For example, if you want there to be at least 
50% or more of the bars needed for a period that the Pivot Point lines are calculated from, then set this Input to 50.

It is also necessary to set the Auto Skip Period of No Trading study Input to Yes for Minimum Required Time 
Period as % to have an effect.

When this study determines the number of bars that are needed for a period, it does not consider the Session Times 
settings in Chart >> Chart Settings. For example, if you are just including the Day Session only in your chart, 
then there are going to be fewer bars available. Therefore, you need to consider this when setting this percentage. 
So if you have less than the full 24 hour Session of bars in the chart, then you will want to use a lower percentage 
to avoid skipping periods.

It does not make sense to set this input to 100. This will only likely trigger unnecessary skipping when you do not 
intend that.

Round to Tick Size

[Link] - [Top]
Set to Yes to round off the outputted values to the symbols Tick Size, set under Chart >> Chart Settings.

Display Debugging Output (slows study calculations)

[Link] - [Top]
When this Input is set to Yes, detailed debugging information will be outputted to the Sierra Chart Message Log. 
The detailed debugging information includes the beginning and ending Date-Times of the periods in the chart 
being processed and the prior period being referenced in relation to those periods. This is very useful to understand 
how the study is actually working internally especially when you get a result that is not what you expect.

Number Of Days To Calculate

[Link] - [Top]



This Input specifies the number of days to calculate Pivot Point lines across in the chart. This is counting from the 
end of the chart.

Auto Skip Period of No Trading

[Link] - [Top]
Set this to Yes to automatically skip periods of insufficient data in the chart. For more information about this, refer 
to the Minimum Required Time Period as % Input.

Set this to No to prevent automatic skipping of periods of insufficient data. When this is set to No, then this means 
when referencing the prior period in the chart, the prior period will be used even if there is insufficient data. 
Sometimes for proper functioning of the study, this needs to be set to No.

Number of Forward Project Bars

[Link] - [Top]
This Input works with the Forward Project Pivot Point Lines Input and specifies how many bars/columns 
beyond the last bar in the chart to forward project the Pivot Points lines across.

Formula Types

[Link] - [Top]
Formula Type 0

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 0.5 (R_5) = (PivotPoint + Resistance Level 1) / 2
• Resistance Level 1 (R1) = (PivotPoint * 2) - Yesterday's Low
• Resistance Level 1.5 (R1_5) = (Resistance Level 1 + Resistance Level 2) / 2
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Resistance Level 2.5 (R2_5) = (Resistance Level 2 + Resistance Level 3) / 2
• Resistance Level 3 (R3) 3 = 2 * PivotPoint + (Yesterday's High - (2 * Yesterday's Low))
• Resistance Level 3.5 (R3_5) = (Resistance Level 3 + Resistance Level 4) / 2
• Resistance Level 4 (R3) 4 = 3 * PivotPoint + (Yesterday's High - (3 * Yesterday's Low))
• Support Level 0.5 (S_5) = (PivotPoint + Support Level 1) / 2
• Support Level 1 (S1) = (PivotPoint * 2) - Yesterday's High
• Support Level 1.5 (S1_5) = (Support Level 1 + Support Level 2) / 2
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low)
• Support Level 2.5 (S2_5) = (Support Level 2 + Support Level 3) / 2
• Support Level 3 (S3) = (2 * PivotPoint) - ((2 * Yesterday's High) - Yesterday's Low)
• Support Level 3.5 (S3_5) = (Support Level 3 + Support Level 4) / 2
• Support Level 4 (S4) = (3 * PivotPoint) - ((3 * Yesterday's High) - Yesterday's Low)

Formula Type 1

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 1 (R1) = (PivotPoint * 2) - Yesterday's Low
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Resistance Level 3 (R3) = Yesterday's High + (Yesterday's High - Yesterday's Low)
• Resistance Level 4 (R4) = PivotPoint + 3 * (Yesterday's High - Yesterday's Low)
• Support Level 1 (S1) = (PivotPoint * 2) - Yesterday's High
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low)
• Support Level 3 (S3) = (2 * PivotPoint) - Yesterday's High - (Yesterday's High - Yesterday's Low)
• Support Level 4 (S4) = PivotPoint - 3 * (Yesterday's High - Yesterday's Low)

Formula Type 2



[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close + Today's Open) / 4
• Resistance Level 1 (R1) = (PivotPoint * 2) - Yesterday's Low
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Resistance Level 3 (R3) = 2 * PivotPoint + (Yesterday's High - (2 * Yesterday's Low))
• Resistance Level 4 (R4) = 3 * PivotPoint + (Yesterday's High - (3 * Yesterday's Low))
• Support Level 1 (S1) = (PivotPoint * 2) - Yesterday's High
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low)
• Support Level 3 (S3) = (2 * PivotPoint) - ((2 * Yesterday's High) - Yesterday's Low)
• Support Level 4 (S4) = (3 * PivotPoint) - ((3 * Yesterday's High) - Yesterday's Low)

Formula Type 3

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Current Open + Current Open) / 4
• Resistance Level 1 (R1) = (PivotPoint * 2) - Yesterday's Low
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Resistance Level 3 (R3) = 2 *PivotPoint + (Yesterday's High - (2 * Yesterday's Low))
• Support Level 1 (S1) = (PivotPoint * 2) - Yesterday's High
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low)
• Support Level 3 (S3) = (2 * PivotPoint) - ((2 * Yesterday's High) - Yesterday's Low)
• Support Level 4 (S4) = (3 * PivotPoint) - ((3 * Yesterday's High) - Yesterday's Low)

Formula Type 4

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 1 (R1) = (PivotPoint * 2) - Yesterday's Low
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Resistance Level 3 (R3) = PivotPoint + 2 * (Yesterday's High - Yesterday's Low)
• Resistance Level 4 (R4) = PivotPoint + 3 * (Yesterday's High - Yesterday's Low)
• Support Level 1 (S1) = (PivotPoint * 2) - Yesterday's High
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low)
• Support Level 3 (S3) = PivotPoint - 2 * (Yesterday's High - Yesterday's Low)
• Support Level 4 (S4) = PivotPoint - 3 * (Yesterday's High - Yesterday's Low)

Formula Type 5 (Camarilla Pivot Points)

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Range = Yesterday's High - Yesterday's Low
• Resistance Level 0.5 (R_5) = Yesterday's Close + Range * 1.1/18
• Resistance Level 1 (R1) = Yesterday's Close + Range * 1.1/12
• Resistance Level 1.5 (R1_5) = Yesterday's Close + Range * 1.1/9
• Resistance Level 2 (R2) = Yesterday's Close + Range * 1.1/6
• Resistance Level 2.5 (R2_5) = Yesterday's Close + Range * 1.1/5
• Resistance Level 3 (R3) = Yesterday's Close + Range * 1.1/4
• Resistance Level 3.5 (R3_5) = Yesterday's Close + Range * 1.1/3
• Resistance Level 4 (R4) = Yesterday's Close + Range * 1.1/2
• Resistance Level 4.5 (R4_5) = Yesterday's Close + Range * 1.1/1.33
• Resistance Level 5 (R5) = (Yesterday's High / Yesterday's Low) * Yesterday's Close
• Support Level 0.5 (S_5) = Yesterday's Close - Range * 1.1/18
• Support Level 1 (S1) = Yesterday's Close - Range * 1.1/12
• Support Level 1.5 (S1_5) = Yesterday's Close - Range * 1.1/9
• Support Level 2 (S2) = Yesterday's Close - Range * 1.1/6
• Support Level 2.5 (S2_5) = Yesterday's Close - Range * 1.1/5
• Support Level 3 (S3) = Yesterday's Close - Range * 1.1/4
• Support Level 3.5 (S3_5) = Yesterday's Close - Range * 1.1/3
• Support Level 4 (S4) = Yesterday's Close - Range * 1.1/2



• Support Level 4.5 (S4_5) = Yesterday's Close - Range * 1.1/1.33
• Support Level 5 (S5) = Yesterday's Close - (R5 - Yesterday's Close)

Formula Type 6 (Tom DeMark "Pivot Points")

[Link] - [Top]
• If Yesterday's Close < Yesterdays Open: X = Yesterday's High + Yesterday's Low + Yesterday's Low + 

Yesterday's Close
• If Yesterday's Close > Yesterdays Open: X = Yesterday's High + Yesterday's High + Yesterday's Low + 

Yesterday's Close
• If Yesterday's Close = Yesterdays Open: X = Yesterday's High + Yesterday's Low + Yesterday's Close + 

Yesterday's Close
• Pivot Point (PP) = X / 4 
• Resistance Level 1 (R1) = X / 2 
• Support Level 1 (S1) = X / 2

Formula Type 7 (Frank Dilernia Pivots)

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3 
• Resistance Level 1 (R1) = PivotPoint + (Yesterday's High - Yesterday's Low) / 2
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low) * 0.618
• Resistance Level 3 (R3) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Support Level 1 (S1) = PivotPoint - (Yesterday's High - Yesterday's Low) / 2
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low) * 0.618
• Support Level 3 (S3) = PivotPoint - (Yesterday's High - Yesterday's Low)

Formula Type 8 (Shadow Trader Pivots)

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3 
• Resistance Level 1 (R1) = 2 * PivotPoint - Yesterday's Low
• Resistance Level 2 (R2) = PivotPoint + (R1 - S1)
• Resistance Level 3 (R3) = Yesterday's High + 2 * (PivotPoint - Yesterday's Low)
• Support Level 1 (S1) = 2 * PivotPoint - Yesterday's High
• Support Level 2 (S2) = PivotPoint - (R1 - S1)
• Support Level 3 (S3) = Yesterday's Low - 2(Yesterday's High - PivotPoint)

Formula Type 9

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3 
• Resistance Level 1 (R1) = PivotPoint + SQRT(SQRT(PivotPoint))
• Resistance Level 2 (R2) = R1 + SQRT(SQRT(PivotPoint))
• Resistance Level 3 (R3) = R2 + SQRT(SQRT(PivotPoint))
• Support Level 1 (S1) = PivotPoint - SQRT(SQRT(PivotPoint))
• Support Level 2 (S2) = S1 - SQRT(SQRT(PivotPoint))
• Support Level 3 (S3) = S2 - SQRT(SQRT(PivotPoint))

Formula Type 10

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3 
• Resistance Level 1 (R1) = (2 * PivotPoint) - Yesterday's Low
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Resistance Level 3 (R3) = R1 + (Yesterday's High - Yesterday's Low)
• Resistance Level 4 (R4) = R3 + (R2 - R1)
• Support Level 1 (S1) = (2 * PivotPoint) - Yesterday's High
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low)
• Support Level 3 (S3) = S1 - (Yesterday's High - Yesterday's Low)
• Support Level 4 (S4) = S3 - (S2 - S1)



Formula Type 11

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3 
• Daily Range = (Yesterday's High - Yesterday's Low) 
• Resistance Level 0.5 (R_5) = PivotPoint + 0.5*DailyRange
• Resistance Level 1 (R1) = PivotPoint + 0.618*DailyRange
• Resistance Level 1.5 (R1_5) = PivotPoint + 1*DailyRange
• Resistance Level 2 (R2) = PivotPoint + 1.272*DailyRange
• Resistance Level 2.5 (R2_5) = PivotPoint + 1.618*DailyRange
• Resistance Level 3 (R3) = PivotPoint + 2*DailyRange
• Resistance Level 4 (R4) = PivotPoint + 2.618*DailyRange
• Support Level 0.5 (S_5) = PivotPoint - 0.5*DailyRange
• Support Level 1 (S1) = PivotPoint - 0.618*DailyRange
• Support Level 1.5 (S1_5) = PivotPoint - 1*DailyRange
• Support Level 2 (S2) = PivotPoint - 1.272*DailyRange
• Support Level 2.5 (S2_5) = PivotPoint - 1.618*DailyRange
• Support Level 3 (S3) = PivotPoint - 2*DailyRange
• Support Level 4 (S4) = PivotPoint - 2.618*DailyRange

Formula Type 12

[Link] - [Top]
This formula type is not for Pivot Points. Instead it draws the current days Open price as a line across the day. 
However, it is recommended to use the Daily OHLC study instead.

• Pivot Point (PP) = NextOpen
Formula Type 13

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3 
• Daily Range = (Yesterday's High - Yesterday's Low) 
• Resistance Level 0.5 (R_5) = (R1 + PivotPoint)/2
• Resistance Level 1 (R1) = PivotPoint + 0.382*DailyRange
• Resistance Level 1.5 (R1_5) = (R1 + R2)/2
• Resistance Level 2 (R2) = PivotPoint + 0.618*DailyRange
• Resistance Level 2.5 (R2_5) = (R3 + R2)/2
• Resistance Level 3 (R3) = PivotPoint + 1.0*DailyRange
• Support Level 0.5 (S_5) = (S1 + PivotPoint)/2
• Support Level 1 (S1) = PivotPoint - 0.382*DailyRange
• Support Level 1.5 (S1_5) = (S1 + S2)/2
• Support Level 2 (S2) = PivotPoint - 0.618*DailyRange
• Support Level 2.5 (S2_5) = (S3 + S2)/2
• Support Level 3 (S3) = PivotPoint - 1.0*DailyRange

Formula Type 14

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 1 (R1) = 2 * PivotPoint - Yesterday's Low
• Resistance Level 2 (R2) = PivotPoint - S1 + R1
• Resistance Level 3 (R3) = PivotPoint - S1 + R2
• Support Level 1 (S1) = 2 * PivotPoint - Yesterday's High
• Support Level 2 (S2) = PivotPoint - (R1 - S1)
• Support Level 3 (S3) = PivotPoint - (R2 - S1) 

Formula Type 15 (Fibonacci Zone Pivots)

[Link] - [Top]



• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Daily Range = (Yesterday's High - Yesterday's Low)
• Resistance Level 1 (R1) = PivotPoint + DailyRange / 2
• Resistance Level 1.5 (R1_5) = PivotPoint + DailyRange * 0.618
• Resistance Level 2 (R2) = PivotPoint + DailyRange
• Resistance Level 2.5 (R2_5) = PivotPoint + DailyRange * 1.382
• Support Level 1 (S1) = PivotPoint - DailyRange / 2
• Support Level 1.5 (S1_5) = PivotPoint - DailyRange * 0.618
• Support Level 2 (S2) = PivotPoint - DailyRange
• Support Level 2.5 (S2_5) = PivotPoint - DailyRange * 1.382

Formula Type 16 (The Central Pivot Range Formula)

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 1 (R1) = (PivotPoint - S1) + PivotPoint
• Support Level 1 (S1) = (High + Low) / 2

Formula Type 17

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 0.5 (R_5) = (PivotPoint + R2) / 2 
• Resistance Level 1 (R1) = 2 * PivotPoint - Yesterday's Low
• Resistance Level 1.5 (R1_5) = (R_5 + R2) / 2
• Resistance Level 2 (R2) = PivotPoint + (Yesterday's High - Yesterday's Low)
• Resistance Level 2.5 (R2_5) = (R2 + R3) / 2
• Resistance Level 3 (R3) = Yesterday's High + 2*(PivotPoint - Yesterday's Low)
• Support Level 0.5 (S_5) = (PivotPoint + S2) / 2
• Support Level 1 (S1) = 2 * PivotPoint - Yesterday's High
• Support Level 1.5 (S1_5) = (S_5 + S2) / 2
• Support Level 2 (S2) = PivotPoint - (Yesterday's High - Yesterday's Low)
• Support Level 2.5 (S2_5) = (S2 + S3) / 2
• Support Level 3 (S3) = Low - 2 * (Yesterday's High - PivotPoint)

Formula Type 18

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 1 (R1) = PivotPoint + (Yesterday's High - Yesterday's Low) * 0.75
• Support Level 1 (S1) = PivotPoint - (Yesterday's High - Yesterday's Low) * 0.75

Formula Type 19

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + 2 * Today's Open) / 4
• Resistance Level 1 (R1) = PivotPoint + 2 * (Yesterday's High - Yesterday's Low)
• Support Level 1 (S1) = PivotPoint - 2 * (Yesterday's High - Yesterday's Low)

Formula Type 20 (ACD method)

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close) / 3
• Resistance Level 1 (R1) = PivotPoint + abs((Yesterday's High + Yesterday's Low)/2 - PivotPoint)
• Support Level 1 (S1) = PivotPoint - abs((Yesterday's High + Yesterday's Low)/2 - PivotPoint)

Formula Type 21

[Link] - [Top]
• Pivot Point (PP) = Tomorrow's Open
• Resistance Level 0.5 (R_5) = PivotPoint + (High - Low)*0.382
• Resistance Level 1 (R1) = PivotPoint + (High - Low)*0.618



• Resistance Level 1.5 (R1_5) = PivotPoint + (High - Low)*0.786
• Resistance Level 2 (R2) = PivotPoint + (High - Low)*1.0
• Resistance Level 2.5 (R2_5) = PivotPoint + (High - Low)*1.27
• Resistance Level 3 (R3) = PivotPoint + (High - Low)*1.618
• Resistance Level 3.5 (R3_5) = PivotPoint + (High - Low)*2.0
• Resistance Level 4 (R4) = PivotPoint + (High - Low)*2.618
• Resistance Level 5 (R5) = PivotPoint + (High - Low)*3.0
• Support Level 0.5 (S_5) = PivotPoint - (High - Low)*0.382
• Support Level 1 (S1) = PivotPoint - (High - Low)*0.618
• Support Level 1.5 (S1_5) = PivotPoint - (High - Low)*0.786
• Support Level 2 (S2) = PivotPoint - (High - Low)*1.0
• Support Level 2.5 (S2_5) = PivotPoint - (High - Low)*1.27
• Support Level 3 (S3) = PivotPoint - (High - Low)*1.618
• Support Level 3.5 (S3_5) = PivotPoint - (High - Low)*2.0
• Support Level 4 (S4) = PivotPoint - (High - Low)*2.618
• Support Level 5 (S5) = PivotPoint - (High - Low)*3.0

Formula Type 22

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close)/3
• Upper Difference (UDIFF) = Yesterday's High - Pivot Point
• Lower Difference (LDIFF) = Pivot Point - Yesterday's Low
• Resistance Level 1 (R1) = PivotPoint + 0.382*(Lower Difference)
• Resistance Level 2 (R2) = PivotPoint + 0.618*(Lower Difference)
• Resistance Level 3 (R3) = PivotPoint + Lower Difference
• Resistance Level 4 (R4) = PivotPoint + 1.272*(Lower Difference)
• Resistance Level 5 (R5) = PivotPoint + 1.382*(Lower Difference)
• Resistance Level 6 (R6) = PivotPoint + 1.618*(Lower Difference)
• Resistance Level 7 (R7) = PivotPoint + 2.0*(Lower Difference)
• Resistance Level 8 (R8) = PivotPoint + 2.272*(Lower Difference)
• Resistance Level 9 (R9) = PivotPoint + 2.382*(Lower Difference)
• Resistance Level 10 (R10) = PivotPoint + 2.618*(Lower Difference)
• Support Level 1 (S1) = PivotPoint - 0.382*(Upper Difference)
• Support Level 2 (S2) = PivotPoint - 0.618*(Upper Difference)
• Support Level 3 (S3) = PivotPoint - Upper Difference
• Support Level 4 (S4) = PivotPoint - 1.272*(Upper Difference)
• Support Level 5 (S5) = PivotPoint - 1.382*(Upper Difference)
• Support Level 6 (S6) = PivotPoint - 1.618*(Upper Difference)
• Support Level 7 (S7) = PivotPoint - 2.0*(Upper Difference)
• Support Level 8 (S8) = PivotPoint - 2.272*(Upper Difference)
• Support Level 9 (S9) = PivotPoint - 2.382*(Upper Difference)
• Support Level 10 (S10) = PivotPoint - 2.618*(Upper Difference)

Formula Type 23

[Link] - [Top]
• Pivot Point (PP) = (Yesterday's High + Yesterday's Low + Yesterday's Close)/3
• Daily Range (DR) = Yesterday's High - Yesterday's Low
• Resistance Level 1 (R1) = PivotPoint + 0.5*(Daily Range)
• Resistance Level 2 (R2) = PivotPoint + 0.618*(Daily Range)
• Resistance Level 3 (R3) = PivotPoint + Daily Range
• Resistance Level 4 (R4) = PivotPoint + 1.382*(Daily Range)
• Resistance Level 5 (R5) = PivotPoint + 1.618*(Daily Range)
• Resistance Level 6 (R6) = PivotPoint + 2*(Daily Range)
• Resistance Level 7 (R7) = PivotPoint + 2.618*(Daily Range)
• Support Level 1 (S1) = PivotPoint - 0.5*(Daily Range)
• Support Level 2 (S2) = PivotPoint - 0.618*(Daily Range)



• Support Level 3 (S3) = PivotPoint - Daily Range
• Support Level 4 (S4) = PivotPoint - 1.382*(Daily Range)
• Support Level 5 (S5) = PivotPoint - 1.618*(Daily Range)
• Support Level 6 (S6) = PivotPoint - 2*(Daily Range)
• Support Level 7 (R7) = PivotPoint - 2.618*(Daily Range)

Formula Type 24 (Advanced Camarilla Pivot Points Calculation)

[Link] - [Top]
• Pivot Point (PP) = Yesterday's Close
• Daily Range (DR) = Yesterday's High - Yesterday's Low
• Resistance Level 1 (R1) = PivotPoint + 0.0916*(Daily Range)
• Resistance Level 2 (R2) = PivotPoint + 0.183*(Daily Range)
• Resistance Level 3 (R3) = PivotPoint + 0.275*(Daily Range)
• Resistance Level 4 (R4) = PivotPoint + 0.555*(Daily Range)
• Resistance Level 5 (R5) = PivotPoint + 0.8244*(Daily Range)
• Resistance Level 6 (R6) = PivotPoint + 1.0076*(Daily Range)
• Support Level 1 (S1) = PivotPoint - 0.0916*(Daily Range)
• Support Level 2 (S2) = PivotPoint - 0.183*(Daily Range)
• Support Level 3 (S3) = PivotPoint - 0.275*(Daily Range)
• Support Level 4 (S4) = PivotPoint - 0.55*(Daily Range)
• Support Level 5 (S5) = PivotPoint - 0.8244*(Daily Range)
• Support Level 6 (S6) = PivotPoint - 1.0992*(Daily Range)

Formula Type 25

[Link] - [Top]
• Pivot Point (PP) = (Prior High + Prior Low + Prior Close)/3 
• Resistance Level 1 (R1) = PivotPoint + (Pivot Point - S1)
• Resistance Level 2 (R2) = Prior High + (Prior High - Prior Low)*0.25
• Resistance Level 3 (R3) = Prior High + (Prior High - Prior Low)*0.50
• Resistance Level 4 (R4) = Prior High + (Prior High - Prior Low)*0.75
• Resistance Level 5 (R5) = Prior High + (Prior High - Prior Low)
• Support Level 1 (S1) = (Prior High + Prior Low)/2
• Support Level 2 (S2) = Prior Low - (Prior High - Prior Low)*0.25
• Support Level 3 (S3) = Prior Low - (Prior High - Prior Low)*0.50
• Support Level 4 (S4) = Prior Low - (Prior High - Prior Low)*0.75
• Support Level 5 (S5) = Prior Low - (Prior High - Prior Low)

Formula Type 26

[Link] - [Top]
• Pivot Point (PP) = (Prior High + Prior Low + Prior Close)/3 
• Daily Range (DR) = Yesterday's High - Yesterday's Low
• Resistance Level 1 (R1) = PivotPoint + 0.382*(Daily Range)
• Resistance Level 2 (R2) = PivotPoint + 0.618*(Daily Range)
• Resistance Level 3 (R3) = PivotPoint + 0.786*(Daily Range)
• Resistance Level 4 (R4) = PivotPoint + 1.00*(Daily Range)
• Resistance Level 5 (R5) = PivotPoint + 1.382*(Daily Range)
• Resistance Level 6 (R6) = PivotPoint + 1.618*(Daily Range)
• Resistance Level 7 (R7) = PivotPoint + 2.00*(Daily Range)
• Support Level 1 (S1) = PivotPoint - 0.382*(Daily Range)
• Support Level 2 (S2) = PivotPoint - 0.618*(Daily Range)
• Support Level 3 (S3) = PivotPoint - 0.786*(Daily Range)
• Support Level 4 (S4) = PivotPoint - 1.00*(Daily Range)
• Support Level 5 (S5) = PivotPoint - 1.382*(Daily Range)
• Support Level 6 (S6) = PivotPoint - 1.618*(Daily Range)
• Support Level 7 (S7) = PivotPoint - 2.00*(Daily Range)



Formula Type 27

[Link] - [Top]
• Pivot Point (PP) = Current Open
• Daily Range (DR) = Prior High - Prior Low
• Resistance Level 0.5 (R_5) = PivotPoint + 0.236*(Daily Range)
• Resistance Level 1 (R1) = PivotPoint + 0.382*(Daily Range)
• Resistance Level 1.5 (R1_5) = PivotPoint + 0.5*(Daily Range)
• Resistance Level 2 (R2) = PivotPoint + 0.618*(Daily Range)
• Resistance Level 2.5 (R2_5) = PivotPoint + 0.786*(Daily Range)
• Resistance Level 3 (R3) = PivotPoint + 1.00*(Daily Range)
• Resistance Level 3.5 (R3_5) = PivotPoint + 1.27*(Daily Range)
• Resistance Level 4 (R4) = PivotPoint + 1.618*(Daily Range)
• Resistance Level 5 (R5) = PivotPoint + 2.00*(Daily Range)
• Resistance Level 6 (R6) = PivotPoint + 2.618*(Daily Range)
• Resistance Level 7 (R7) = PivotPoint + 3.00*(Daily Range)
• Support Level 0.5 (S_5) = PivotPoint - 0.236*(Daily Range)
• Support Level 1 (S1) = PivotPoint - 0.382*(Daily Range)
• Support Level 1.5 (S1_5) = PivotPoint - 0.5*(Daily Range)
• Support Level 2 (S2) = PivotPoint - 0.618*(Daily Range)
• Support Level 2.5 (S2_5) = PivotPoint - 0.786*(Daily Range)
• Support Level 3 (S3) = PivotPoint - 1.00*(Daily Range)
• Support Level 3.5 (S3_5) = PivotPoint - 1.27*(Daily Range)
• Support Level 4 (S4) = PivotPoint - 1.618*(Daily Range)
• Support Level 5 (S5) = PivotPoint - 2.00*(Daily Range)
• Support Level 6 (S6) = PivotPoint - 2.618*(Daily Range)
• Support Level 7 (S7) = PivotPoint - 3.00*(Daily Range)

Formula Type 28

[Link] - [Top]
• Pivot Point (PP) = (Prior High + Prior Low + Prior Close)/3 
• Daily Range (DR) = Prior High - Prior Low
• d = (Prior High + Prior Low)/2
• r = PivotPoint - d
• Pivot Point High (PPHigh) = PivotPoint + r
• Pivot Point Low (PPLow) = PivotPoint - r
• Resistance Level 1 (R1) = 2*PivotPoint - (Prior High)
• Support Level 1 (S1) = 2*PivotPoint - (Prior Low)
• Resistance Level 2 (R2) = 2*PivotPoint + (R1 - S1)
• Support Level 2 (S2) = 2*PivotPoint - (R1 - S1)
• Resistance Level 3 (R3) = R1 + Daily Range
• Support Level 3 (S3) = S1 - Daily Range
• Resistance Level 4 (R4) = R3 + (R2 - R1)
• Support Level 4 (S4) = S3 - (S2 - S1)

Pivot Points Scaling

[Link] - [Top]
The default Scale Range Type for each of the Pivot Points studies is Same As Region. With this Scale Range 
Type, Pivot Point lines will only be visible and drawn if they fall within the range of the displayed prices. So if 
they are outside of the range of display prices, you will not see them. The reason for this is so that the Pivot Point 
lines will not compress the main price graph.

The Scale Range Type can be changed by pressing the Scale button in the Study Settings window for these 
studies.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index981f.html?page=doc/Scaling.html


The Scale Range Type can be set to Automatic to make visible all of the Pivot Point lines.

You are able to compress or expand the main price graph scale by using the Interactive Scale Range feature to 
bring the Pivot Point Lines into view if you cannot see them with the current range of prices, or out of view.

Pivot Points and Holiday Trading

[Link] - [Top]
During holidays, usually there is partial trading on the holiday trading day itself which may occur during the 
evening session which is considered part of the next trading day.

This can cause a problem with the Pivot Points studies where on the following trading day, a partial holiday trading 
day is being referenced. Whether or not this causes a problem depends upon the Session Times settings.

The simple solution to this is to select Chart >> Chart Settings >> Chart Data.

In the Dates To Exclude box, enter the date of the holiday.

For example for the 2016 Easter holiday, the Friday before there was partial trading during the evening session. To 
remove this from the chart enter 2016-03-25.

Another solution is to use the Pivot Points - Variable Period study and use the Auto Skip Period of No Trading 
and the Minimum Required Time Period As % study Inputs to skip over trading days in the chart which have an 
insufficient amount of trading activity.

Forward Projecting Pivot Point Lines

[Link] - [Top]
Pivot Point lines can be displayed for 10 bars into the future after the last bar in the chart. This allows you to 
forward project the lines and see what they are for the next period if you are already near the end of the current 
period. To do this follow these instructions:

1. Select Analysis >> Studies the menu.
2. Select the specific Pivot Points study you want to add forward project support for, in the Studies to Graph 

list.
3. Press the Settings button.
4. Select the Settings and Inputs tab.
5. Set the Forward Project Pivot Point Lines Input to Yes.
6. Press OK. Press OK.
7. Scroll the chart to the very end.
8. Make sure there is no checkmark by Chart >> Lock Fill Space.
9. Click on the right arrow on the scrollbar at the bottom of the chart to scroll past the end of the chart to 

create space for the forward projected lines.
10. Lock fill space by selecting Chart >> Lock Fill Space.

Pivot Points Not Visible

[Link] - [Top]
This section documents the reasons why you may not be able to see the Pivot Point lines.

The most common reason Pivot Point lines are not visible is because the range of prices in the main price graph in 
the chart do not include any of the values of the Pivot Point lines themselves. To resolve this you will need to 
compress to scale. Refer to Pivot Points Scaling.

The Pivot Point lines may not be visible because there is a problem with the Date-Times in the underlying data. 
This is an unlikely problem. The general solution to this is to go to the chart and select Edit >> Delete All Data 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index981f.html?page=doc/Scaling.html#InteractiveScaling
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index4ec1.html?page=doc/SessionTimes.php


and Download.

The Pivot Point lines may not be visible because of some problem with the current Input Settings for the Pivot 
Points-Daily study. Make sure Number of Days to Calculate is set to at least to 1. Reference Daily Chart for 
Data normally should be set to No. Use Manually Entered OHLC Values needs to be set to No unless you are 
manually entering the values (which is not recommended). Use Day Session Only normally should be set to No.

Hiding and Displaying the Pivot Point, Support and Resistance Levels

[Link] - [Top]
The Pivot Point, Support and Resistance lines that are drawn in the Pivot Points study can be hidden or displayed. 
By default, the less common levels are hidden. Follow these instructions to hide or make visible a specific level.

1. Select Analysis >> Studies the menu.
2. Select the specific Pivot Points study you want to modify in the Studies to Graph list.
3. Press the Settings button.
4. Select the Subgraphs tab.
5. In the list of Subgraphs, select the specific Subgraph for the level that you want to hide or make visible.
6. To make the level visible, set the Draw Style to a setting other than Do Not Draw/Hidden or Ignore.
7. To hide the level, set the Draw Style to Ignore.
8. Press OK to close the Study Settings window. 
9. Press OK to close the Chart Studies window.

*Last modified Monday, 25th December, 2023.
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Description

[Link] - [Top]
The information in this section applies to both the Color Bar Based on Alert Condition and Color Background 
Based on Alert Condition studies.

In almost all cases you will want to use the Color Bar Based on Alert Condition study since its Subgraphs >> 
Draw Style can also be set to Background and accomplish the same thing as the Color Background Based on 
Alert Condition study. 

These are very powerful studies that color the bars, Study Subgraph lines, or the chart background according to 
whether or not the specified Simple Alert Condition Formula is TRUE for the corresponding bar.

Up/Down Arrows can also be drawn as an alternative. For complete information on how to define and set a Simple 
Alert Condition formula to be used with this study, refer to the Study Alerts and Scanning page.

There are many Formula Examples on that page including examples which use this study.

The Simple Alert options for an Alert Condition formula: Reset Alert Condition on New Bar, Alert Only Once 
per Bar, do not apply with this study.

The option Evaluate on Bar Close does apply to these studies. In the case of the Color Bar Based on Alert 
Condition and Color Background Based on Alert Condition studies, Evaluate on Bar Close does not cause the 
prior bar to be colored when the Alert Condition formula is TRUE at a specific bar, rather it simply skips 
evaluating the formula on the very last bar in the chart. In other words, when Evaluate On Bar Close is enabled, 
what effectively does is evaluate the Alert Condition Formula across the bars in the chart other than the last bar. So 
when it is disabled, the evaluation also occurs on the last bar in the chart.

One good use of this study is to test a Simple Alert Condition formula you have been using on a study. In this 
way you can instantly and clearly see if your Alert Condition formula works as expected because the bars or 
background will be colored at the chart bars where it is TRUE.

Alert Condition formulas can sometimes be complicated to resolve problems with. It is recommended that you use 
a step-by-step process to create a formula whereby you start simple and then add to it. The very first formula you 
should use to simply see how this study and how formulas work is =1 or =TRUE. This will color the bars or 
background in the chart and then you can go from there to a more advanced formula.

Remember that if you want to make reference to other studies in your Alert Condition formula, that you must 
specify the study's ID before the study Subgraph you are referencing. Example: ID1.SG2

When the Color Bar Based on Alert Condition study is referencing one of the Time and Sales studies, since 
those studies use a separate bar for each trade or each bid/ask update, the persistence of the bar coloring is only 
going to be until the next trade or bid/ask update. So therefore the persistence will not be for the duration of the 
chart bar but a much shorter time usually. 

Drawing Arrows/Text or Other Styles at the High or Low of Bars
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[Link] - [Top]
It is possible to draw Arrows, Text or other Draw Styles at the High or Low of a chart bar instead of coloring the 
entire bar itself when using the Color bar Based on Alert Condition study. Follow the instructions below to do 
this.

It is necessary to follow through these instructions when using a Draw Style that draws at the level of the values of 
the study Subgraph of the Color Bar Based on Alert Condition study, instead of using a Color Bar Draw Style 
which will color a bar when the Subgraph value at a chart bar is any nonzero value like 1.0. Otherwise, you will get 
an incorrect display from the Color Bar Based on Alert Condition study. 

1. Add the Color Bar Based on Alert Condition study to the chart. Refer to the Adding/Modifying Studies 
for instructions. This functionality does not work with the Color Background Based on Alert Condition 
study.

2. Open the Study Settings window for the study.
3. Select the Alerts tab and set an Alert Condition Formula to do what you require.
4. Select the Settings and Inputs tab. 
5. Set the Output When Condition Is True Input with the study to Use Input Data. This step and the next 

step, are necessary to control the value for the Draw Style to be drawn at. Other than using 1 which will not 
work. 

Do not change the Based On setting. The Based On needs to be set to the Main Price Graph. 
6. Set the Input Data Input to High or Low.
7. Select the Subgraphs tab.
8. Set the Draw Style for the Color Bar Subgraph with this study to the style that you want. You can use an 

Arrow style, or you can use a Text style or whatever you want.
9. Select the Settings and Inputs tab. 
10. Optionally set the Draw Style Percentage/Ticks Offset Input to the +/- percentage or number of ticks 

offset that you want to offset the arrow or whatever Draw Style you have used, from the Input Data you 
have set. This is interpreted as a Percentage or number of ticks depending upon the setting of the Draw 
Style Offset Type Input. In the case of ticks, this is determined by the chart Tick Size.

11. Press OK.
12. Press OK.

Coloring Subgraphs of Other Studies

[Link] - [Top]
Using the Color Bar Based on Alert Condition study, you are able to color the Subgraphs of other studies on the 
chart based upon the specified Simple Alert Condition formula. Below are the general steps to accomplish this.

1. Add the study you want a custom color to the chart. For instructions, refer to the Adding/Modifying Studies 
section.

2. Add the Color Bar Based on Alert Condition study to the chart.
3. Use the Down button on the Chart Studies window to move the Color Bar Based on Alert Condition 

study you have added to below the study that you want to custom color, in the Studies to Graph list.
4. Set the Chart Region for Color Bar Based on Alert Condition study to the same Chart Region as the 

study you want to custom color.
5. Set the Based On setting to the study you want to custom color.
6. Set the Output When Condition Is True Input to Use Input Data.
7. Set the Input Data Input to the Subgraph in the study you want to custom color.
8. Select the Subgraphs tab.
9. Set the Draw Style of the Color Bar Subgraph to be the same as the Subgraph of the other study you are 

coloring. In the case where you are coloring a study Line, it is recommended to use the Line-Skip Zeros 
Draw Style. Otherwise, the appearance of the line will not be correct.

10. Set the Primary color to the color that you want to color the other study Subgraph. If you want to use 
different colors for different conditions, it is necessary to use multiple instances of the Color Bar Based on 
Alert Condition study, one for each color.

11. Set the Width of the Color Bar Subgraph to be the same as the Subgraph of the other study you are 
coloring.
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Hiding Studies

[Link] - [Top]
Other studies on the chart that you reference with the Color Bar Based on Alert Condition study may only be 
used for the purpose of coloring the main price graph bars when your Alert Condition Formula is true. You may 
not need to visually see the original source studies. 

Therefore, you will want to hide those studies. To do this, go into the Study Settings window for each of those 
studies. On the Settings and Inputs tab, enable Hide Study option.

Preventing Alert Sounds and Alert Log Messages

[Link] - [Top]
If you do not want to have Alert Sounds played or Alert Log messages added when the Alert Condition Formula is 
TRUE at the last bar in the chart when using one of these Color Bar Based/Background on Alert Condition 
studies, then follow the instructions below.

1. Open the Study Settings window for the Color Bar Based/Background on Alert Condition study. Refer 
to Adding/Modifying Chart Studies for instructions.

2. Select the Alerts tab on the Study Settings window.
3. Uncheck the Enabled option. Unchecking this option will not affect the coloring of chart bars but will 

prevent messages from being added to the Window >> Alerts Manager >> Alerts Log and prevent alert 
sounds from being played.

4. Press OK.
5. Press OK.

Using the Sum of Alerts Subgraph

[Link] - [Top]
The Sum of Alerts Subgraph that is part of this study, contains the total number of bars that are true for the study.

This Subgraph is intended to be used in other studies or Alert formulas where the total number of true values from 
the Color Bar Based on Alert Condition is desired.

This number will be affected by the Input for Number of Bars to Calculate.

To use this Subgraph in an Alert formula you would enter it as IDx.SG3 where x is the ID number of the Color 
Bar Based on Alert Condition study. Refer to Referencing Other Studies on the Chart within the Alerts 
documentation.

Creating Extension Lines for Another Study

[Link] - [Top]
The Color Bar Based on Alert Condition can be used to generate Extension Lines Until Future Intersection for 
other studies, where the lines will extend until they intersect with a future price bar. To setup the study to do this, 
set the following options in the Color Bar Based on Alert Condition study:

• Based On: This needs to be set to <Main Price Graph> in order to have the extension lines stop at future 
price bars. This can be set to another study if the extension lines are to stop when intersecting that study.

• Output When Condition True: Set this to be Study Subgraph Reference.
• Study Subgraph Reference Value When True: Set this to be the study and subgraph for which the 

extension lines are to be drawn (the source study and subgraph).
• Draw Extension Lines at Color Bar Value: Set this to Yes
• Extension Lines Range: Set this to Extend to Future Intersection. This can also be set to Extend to End 

of Chart, but if you want this option, it is better to use a different Draw Style for the source study itself 
rather than use this option.

• Alert Condition: Enter =1 for the alert condition to make the condition always true.
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Inputs

[Link] - [Top]
Below are descriptions of the available Inputs for the Color Bar Based on Alert Condition and Color 
Background Based on Alert Condition studies.

Use Vertical Line Instead of Coloring Background

[Link] - [Top]
This input only applies to the Color Background Based on Alert Condition study.

When it is set to Yes, then an additional Subgraph is used and a vertical line with a width specified by the 
Subgraphs >> Background >> Width setting is drawn instead of coloring the background completely behind the 
chart bar.

Number of Bars to Calculate

[Link] - [Top]
This Input specifies how many bars in the chart, starting from the end of the chart, the study Simple Alert 
Condition formula should be evaluated with and colored if the formula is TRUE on that bar. 

The reason for this Input is that if you have a lot of bars loaded in the chart, this study can take some time to 
evaluate the Simple Alert Condition formula on all those bars and it will slow Sierra Chart. So you want to keep 
this to a small number. Maybe not more than 5000. You will have to experiment and see what is best and what you 
need.

Also refer to the Automatically Clear from Before 'Number of Bars to Calculate Input.

Use -1 on False

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

Normally the value for the Subgraph data elements is zero when the Alert Condition formula is FALSE for bars. 
When this Input is set to Yes, then the value is -1. This is for special use to perform coloring when using certain 
Draw Styles.

Output When Condition Is True

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

When an Alert Condition formula is TRUE at a bar/column in the chart, the corresponding study Subgraph element 
of this study which is used to color a bar is set to 1.0. This causes the bar to be colored when using one of the 
Color Bar Draw Styles.

When you set this Input to Use Input Data, then the study Subgraph element for this study at the bar/column 
where the Alert Condition formula is TRUE, will be set to the value of the Input Data Input at that bar. It is 
necessary to use Use Input Data when you want to use a Draw Style other than the boolean Draw Styles such as 
Color Bar. The other styles require an actual chart value to vertically position them on the chart.

Setting this to Use Input Data, also allows you to color existing studies when your Alert Condition formula is 
TRUE. This requires that the Color Bar Based on Alert Condition study be Based On the study that you want to 
color.
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Input Data

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study. 

When Output When Condition Is True: is set to Use Input Data, then this Input specifies the specific Main price 
graph Subgraph or study Subgraph to use. This will be the value that the Subgraph element of this study is set to at 
the corresponding bar/column in the chart.

Draw Style Percentage/Ticks Offset

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study. 

When the Output When Condition Is True Input is set to Use Input Data, then this Input specifies the 
percentage or number of ticks from the Input Data value that the outputted value will have.

Whether this is a percentage or number of ticks is dependent upon the Draw Style Offset Type Input setting.

This is useful to offset a particular Draw Style, usually from the bar high and low values. This value can to be 
positive or negative.

With Boolean draw styles like Color Bar, Point on High, Point on Low, this Input setting has no effect.

Draw Style Offset Type

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study. 

This controls whether the Draw Style Percentage/Ticks Offset is a Percentage or Number of Ticks according to 
the chart Tick Size.

Automatically Clear from Before 'Number of Bars to Calculate'

[Link] - [Top]
When this Input is set to Yes, then at any prior chart bars where the set Subgraph Draw Style has been displayed 
before the Number of Bars to Calculate Input, will be cleared from the chart as new bars are added.

When this Input is set to Yes, then set the Number of Bars to Calculate Input as required.

Draw Extension Lines at Color Bar Value

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

When this Input is set to Yes, then a horizontal extension line will be drawn at each chart bar/column where the 
Color Bar value is nonzero. The length of the extension line is controlled through the Input Extension Lines 
Range.

The price level or value that the horizontal line is drawn at is the Color Bar value. When Output When Condition 
Is True is set to 1.0, the price level will be 1.0. This does not make sense. Therefore, when Draw Extension Lines 
at Color Bar Value is set to Yes, it only makes sense that Output When Condition Is True is set to Use Input 
Data.

In this case, the horizontal extension line is drawn at the value of the Input Data for the chart bar/column.

Extension Lines Range



[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

This Input controls the length of the extension lines that are drawn when the Input Draw Extension Lines at 
Color Bar Value is set to Yes. The options available are the following:

• Extend to Future Intersection: The extension lines will extend only until they encounter another bar at the 
same level. When the Color Bar Based on Alert Condition study is based on a another study, then the 
extension lines are extended relative to that study it is based on. So they are not going to extend based on 
the main price graph bars. The and if the study is based on does not have High and Low Subgraphs, then no 
extension will even be attempted.

• Extend to End of Chart: The extension lines will extend until the last bar in the chart.
Draw Zeros

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

When the Output When Condition Is True Input is set to Use Input Data, then the Draw Zeros Input when set to 
Yes, will cause zero values to be drawn for the Color Bar Subgraph. Although this only makes sense if it is set to a 
Draw Style which does not color bars.

*Last modified Wednesday, 19th June, 2024.
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Introduction to Spreadsheet Studies
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• The Spreadsheet Studies will output chart data to the built-in Sierra Chart spreadsheets. These 
Spreadsheets support the same types of formulas as Excel and Calc and provide an easy and rapid way to 
create custom Studies, Trading systems or advanced Alerts. 

Using any of the available Spreadsheet Studies, lets you work with the chart data using standard 
Spreadsheet formulas which can reference cells in the Spreadsheet. 

On a Sheet within a Spreadsheet window, the formula columns (by default K through Z) are graphable on 
the chart to show the results of your own formulas that use the chart data. 

Creating Color Bar studies is also possible. You can also color bars with the Color Bar Based On Alert 
Condition study. 

Any time the chart is updated, the Spreadsheet will also be updated and the Spreadsheet Study graph on the 
chart.

• The results of all the studies on the chart are also outputted to the Spreadsheet. This lets you use any study 
on the chart, whether built in or custom, in your own formulas. If you are using the Spreadsheet System/
Alert study, then the results of all the other Spreadsheet Study studies on the chart are also outputted so 
you can use them in your System or Alert formula.

• For the step-by-step instructions to use the Spreadsheet Study to create custom studies, refer to the Using 
the Spreadsheet Study page.

Creating Studies and Trading Systems Using the Advanced Custom 
Study Interface and Language

[Link] - [Top]
For more advanced Studies and Trading Systems that are faster, Sierra Chart provides the Advanced Custom Study 
Interface and Language (ACSIL). The general advantage of using ACSIL is that your study or trading system will 
be faster and you have a much higher degree of control over what it does. Refer to the Advanced Custom Study 
Interface and Language (ACSIL) page for complete information to create more advanced Studies and Systems. It is 
easier than you may think.

For instructions to use an Advanced Custom Study already developed by someone, refer to the How to Use an 
Advanced Custom Study page.

*Last modified Wednesday, 22nd February, 2023.
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How to Use an Advanced Custom Study Provided To You

[Link] - [Top]
To use an Advanced Custom Study developed for Sierra Chart which your Sierra Chart account has been 
authorized to use, follow the instructions below. 

These instructions assume that the developer of the custom study is using the file distribution system provided by 
Sierra Chart. If not, then you first need to follow the Manually Installing Advanced Custom Study Related Files 
instructions. 

These instructions also include how use Study Collection and Chartbook files you may have been provided as well.

If you have been provided a custom studies/indicators source code file with a CPP file extension, then instead refer 
to the How to Build an Advanced Custom Study from Source Code (.CPP file) documentation for instructions 
instead of the instructions below.

1. If Sierra Chart is running in Safe Mode, custom studies cannot be used. For more information and to 
disable Safe Mode, refer to Safe Mode.

2. You may need to perform a Forced Login to ensure the files provided by the custom study developer have 
been received and your account authorized to use them. Refer to Forced Login. 

3. Go to the Enabled Custom Studies page. You will need to login if you are not already logged in, to access 
that page. Go to the File Download section near the top of the page. In the Toggle File Download frame, 
make sure that file downloads are enabled. You can enable them and disable them as needed. In this case 
they must be enabled.

4. It is recommended at this point to restart Sierra Chart to ensure that the necessary files for the custom 
studies have been downloaded. 

5. To use an Advanced Custom Study, in Sierra Chart select Analysis >> Studies on the menu. 
6. Press the Add Custom Study button. Refer to the image below. 

7. Locate in the list, the name of the Advanced Custom Studies file you wish to use and press the plus sign "+" 
beside it. 

If you do not not see the custom studies name listed, then refer to Resolving Custom Study File and Access 
Issues. 

8. Select in the displayed list the study you want to use, and press the Add button.
9. In the case of User Contributed Advanced Custom Studies, these are located in the User Contributed 

Studies list in the Add Study window. We try to keep that list up to date with studies that have been 
contributed by users if the source code is available from them. So you will not need to download the DLL 
files from the Support Board. 
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However, the UserContributeStudies.dll file is not installed with Sierra Chart by default. You need to install 
it by enabling the Install Optional Components option on the Sierra Chart Installer. 

10. Press the Settings button to adjust the settings for the study as required. 
11. Press OK . 
12. If you were provided Study Collection files (.StdyCollct extension), you can select them directly from the 

Analysis menu. For more information, refer to Study Collections. 
13. If you were provided Chartbook files (.Cht extension), you can open them through File >> Open 

Chartbook. For more information, refer to Chartbooks. 

How to Use a Study Collection

[Link] - [Top]
A study collection is a saved set of studies and their settings that can be applied to the chart with one easy step.

1. A Study Collection file you want to use from the Sierra Chart Support Board, on the Additional Files page, 
or from other sources, will need to be saved to your Sierra Chart Data Files Folder. 

Study Collection files have a .stdycollct file extension. 
2. The location of your Sierra Chart Data Files Folder can be found by selecting Global Settings >> General 

Settings >> Paths on the menu in Sierra Chart. The folder is shown in the Data Files Folder box. This is 
usually C:\SierraChart\Data. Refer to the image below.  

3. Save the Study Collection you want to use, to your Sierra Chart Data Files Folder. Save any other files that 
are provided with it and associated with it, to this same folder.

4. To apply the Study Collection, select it directly from the Analysis menu. You will see it directly on the 
Analysis menu and you can select it directly from there. You will also see other Study Collections listed on 
the menu. Refer to the image below.  

5. If you wish to understand or modify the settings of the studies in the study collection, refer to the 
Modifying Studies section.

6. Optional: Refer to the Study Collections section for more information about Study Collections.
7. Optional: If any of the studies in the study collection have a Simple Alert Condition formula defined on 

them, refer to the Alert Conditions and Scanning page to learn about Simple Alerts if you wish to make 
changes and to understand the formulas used.

Advanced Custom Study Errors

[Link] - [Top]
Error Loading Custom Studies DLL

[Link] - [Top]
Error loading custom studies DLL: [Path]\CustomStudies.DLL. Windows error code 126: The specified module 
could not be found. | (date-time)*
The DLL (dynamic link library) file that contains the Advanced Custom Study or Studies that you are using could 
not be found or loaded. There are two possible reasons for this error message.

DLL File Could Not Be Found

[Link] - [Top]
You will need to obtain the specified DLL file and save it to your Sierra Chart Data Files Folder. Refer to Step #1 
above for instructions.

When you save the DLL file to the Sierra Chart Data Files Folder, make certain it has a DLL file extension. 
Software which blocks malicious software such as antivirus software, can also potentially block the use of a 
downloaded DLL file and this can also cause this same error message.
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DLL File Could Not Be Loaded Because of Missing Dependency File
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In the second case, the problem is that the DLL file is present but it cannot be loaded because it depends upon 
another file which is not installed on the computer system. The general reason why this occurs is when it links to 
external libraries which exist in other DLLs. Commonly this occurs when using Visual C++ and the Runtime 
libraries are not statically linked.

In this particular case you will need to contact the developer of the DLL for help with this. They will need to 
statically link with the Runtime libraries.

If you are unable to resolve this error, you will need to remove the Advanced Custom Study/Studies from your 
chart or charts to prevent the error from appearing again. 

To do this, go to one of your charts, select Analysis >> Studies to view the Chart Studies window.

In the Studies to Graph section, select Custom DLL Study (see image below) and press Remove to remove the 
study. 

Remove all of the Custom DLL Study studies from the list and press OK to save the settings.

You will need to do this for each chart that has a Custom DLL Study study which is causing the error.

 
Custom Study Function Not Found

[Link] - [Top]
Failed to get the function address for scsf_MyStudy in CustomStudies.DLL. Windows error code 127: The 
specified procedure could not be found. 
This error means a study function has not been found in the CustomStudies DLL file. This could be because you 
are using an older version of a Study Collection file that does not have the updated function name or the function 
no longer exists in the DLL file. 

What you will need to do in this case is first Remove the study or studies from your chart that is causing this error. 
This is done through Analysis >> Studies for the chart. You can access the charts in the active Chartbook through 
the CW menu. 

The study to remove has the name Custom DLL Study. After this Add the study or studies again by following the 
steps in How to Use an Advanced Custom Study section (Analysis >> Studies >> Add Custom Study). 

If you are unable to resolve this error, you will need to remove the Advanced Custom Study or Studies from your 
chart or charts to prevent the error from appearing again. To do this, go to one of your charts, select Analysis >> 
Studies to view the Chart Studies window. 

In the Studies to Graph section, select Custom DLL Study and press Remove to remove the study. Remove all 
of the Custom DLL Study studies from the list and press OK to save the settings. You will need to do this for 
each chart that has a Custom DLL Study study which is causing the error.

Custom Study Not Listed or Not Displaying on Chart
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Sierra Chart now only provides a 64-bit CPU architecture version of the program 

Custom studies which are built for the older 32-bit versions will not work on the 64-bit versions of Sierra Chart. In 
this case, the 32-bit custom studies will not be listed in the the Add Custom Study window, and if they are already 
added to the chart they will just be blank. 
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In this particular case, you need to have the source code for the custom study or studies and build the DLL again 
under 64-bit version of Sierra Chart, preferably the current version, to be able to use the custom studies. 

For instructions, refer to How to Build an Advanced Custom Study from Source Code (.CPP file). 

A custom studies DLL file name usually will contain the _64 suffix at the end of the file name. However, this is not 
required. 

Also refer to Resolving Custom Study File and Access Issues. 

Manually Installing Advanced Custom Study Related Files

[Link] - [Top]
Follow the instructions below to manually install Advanced Custom Study files and related files you may have 
been provided.

1. Advanced Custom Studies are contained in DLL files (they have a .DLL file extension). You need to save 
the Advanced Custom Studies files, Study Collection files (.StdyCollct extension), and Chartbook Files 
(.Cht extension) you have been provided to your Sierra Chart Data Files Folder.

2. The location of the Data Files Folder can be found by selecting Global Settings >> General Settings >> 
Paths on the menu. The folder is displayed in the Data Files Folder box. This is usually C:
\SierraChart\Data. Refer to the image below. Make a note of this folder. 

3. The Advanced Custom Studies files you have been provided have a .DLL file extension. Study Collection 
files have a .StdyCollct extension and Chartbook files have a .Cht extension.

4. Save all of the files you have been provided to the Data Files Folder which you have made a note of above. 
The method to save the files just follows standard procedures for working with files.

5. The files may be in a compressed file, such as a Zip file. In this case you will need to first extract the 
contents of that file and then save the extracted files in the Data Files Folder.

Custom Study Security
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This section documents what a custom study is able to do in Sierra Chart that potentially is a security risk or 
accessing user specific information.

A custom can access the currently selected Trading account identifier for a chart which is set through the Trade 
Window.

A custom study can access the Sierra Chart username. However, not the password.

A custom study can submit trading orders whether Chart Trade Mode is enabled or not. However, these orders 
would be simulated if Trade Simulation Mode is enabled.

Changing Ownership of Custom Study Authorization

[Link] - [Top]
Some Sierra Chart Advanced Custom Studies you may be using, may require authorization from the developer of 
that study to be able to use them. In this case you may be using the Sierra Chart Advanced Custom Study access 
control authorization system. For more information, refer to Redistributing Custom Studies. 

In this case, you will have given the developer your Sierra Chart Account Name. 

If you begin to use a different Sierra Chart account, refer to Logging in with Different Account Name. 

You will also need to give the developer of the Advanced Custom Studies your new Sierra Chart Account Name 
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and have them change the authorization to this new Account Name. 

*Last modified Monday, 27th May, 2024.
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Study/Price Overlay Study
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• Study/Price Overlay Study

◦ Skipped and Changing Values in Destination Chart
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Corresponding Bar Yet
◦ Study Inputs
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▪ Data Copy Mode
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▪ Multiplier
▪ Draw Zeros
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▪ Always Use Short Names from Source Study
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◦ Study/Price Overlay Study Updating and Timing of Calculations Between Source and Destination 
Charts 

• Overlaying Results from Color Bar/Background Based on Alert Condition Study
• Overlaying Study/Price Overlay Study in Chart Region Containing Another Graph
• Overlaying a Study on Another Chart that Uses Different Session Times
• Controlled Order Chart Updating
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Using the Study/Price Overlay Study

[Link] - [Top]
This page documents the Study/Price Overlay study. Follow the instructions below to overlay a study or main 
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price graph from one chart onto another chart with a different Bar Period, Session Times or Symbol as compared to 
the original source chart.

If you need to overlay the main price graph from another chart that has the same chart Bar Period which is based 
on a fixed amount of time (Example: 5 Minutes per bar and not Number of Trades ), and the same Session Times 
as the chart you are overlaying to, then it is best to use the Overlay (Bar) study. It is more efficient.

However, if the source chart bars that you want to overlay on a destination chart, has periods of time where there is 
no trading compared to the destination chart, then you should use the Study/Price Overlay study instead to avoid 
duplicate bars from appearing.

Each bar/column in the destination chart, will only match with one bar/column in the source chart. Multiple 
destination columns cannot match with the same source chart column unless the Fill Blanks with Last Value 
Input is set to Yes. In this case the source column mapped to a particular destination column will repeat until the 
next destination chart column matches with a different source chart column. 

The Volume by Price and the Market Depth Historical Graph studies cannot be overlaid to another chart. Chart 
Drawings like text drawings added by a study also cannot be overlaid to another chart.

1. Open or go to the source chart that will be overlaid on another chart. This can be either a Historical or 
Intraday chart of any Bar Period or Symbol. To open a chart, select File >> Find Symbol. Existing charts 
can be accessed through the CW menu.

2. Add the study you want on the source chart, such as a Moving Average - Simple. This is only an example 
study. You can use any study that you require.

3. Open or go to the chart where you want to overlay the study from the source chart. This chart can be any 
Bar Period or Symbol. This is known as the destination chart. It would make sense for it to be of a different 
Bar Period or Symbol compared to the source chart. For example, the source chart could be a 1 hour Bar 
Period and the destination chart could be a 1 minute Bar Period.

4. Select Analysis >> Studies on the menu. Add the Study/Price Overlay study to this second chart. 

For complete instructions, refer to the Adding/Modifying Studies section. 
5. Press the Settings button to open the Study Settings window. Set the inputs as explained below:

◦ Study to Overlay: This Input is for selecting the specific study overlay from another chart within 
the same Chartbook. The other chart must be within the same Chartbook. 

From the list of charts with this Input, select the chart that you want to overlay a study from. The 
next step is to select the specific study from the list of studies with this Input. The study must be on 
the chart that was selected from the list of charts. If it is not, you will not see it listed.

◦ Match Source Bars to Destination Bars: Set this to Yes. Setting this to Yes will make the Study 
Subgraph values for a particular chart column on the source chart match up with the corresponding 
Date-Time on the destination chart.

◦ Fill Blanks With Last Value: Set this to Yes. This will make sure the values will display up to and 
including the last bar on the destination chart.

◦ Chart Region: If you have set Study to Overlay to the <Main Price Graph>, then you may want to 
set the Chart Region setting to 1 if you need the main price graph you are overlaying from the 
source chart, on the main price graph of the destination chart. 

In this case, you may need to also press the Scale button and set the scale to Independent if the 
prices are different between the source and destination chart bars which would be the case if they 
are for different symbols.

6. Press OK to close the Study Settings window. 
7.
8. Press OK to close the Chart Studies window. 
9.
10. Next time you open the Chart Studies window, you will see that the Study/Price Overlay study has its 

name changed to match the name of the chart (including chart number) or the name of the study it is 
overlaying. 
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11. For complete information about the Study/Price Overlay study, refer to Study/Price Overlay section on 
this page.

The following studies cannot be overlaid from one chart to another with the Study/Price Overlay study:

• Volume by Price
• TPO Profile Chart
• Numbers Bars
• Countdown Timer
• Market Depth Historical Graph
• (studies which display text only)

Study/Price Overlay Study

[Link] - [Top]
This section contains the detailed documentation for the Study/Price Overlay study.

The Study/Price Overlay study overlays a study or price graph from another chart onto a chart. Multiple Study/
Price Overlay studies can be added to a chart to overlay more than one study or price graph on a chart.

The purpose of this study is to overlay a study or price graph from another chart with a different time period per 
bar, different Session Times, or a different symbol.

There are 2 charts involved with this study. They are called the Source chart and the Destination chart. The study is 
applied to the Destination chart and obtains data from the specified Source chart using the Study to Overlay Input.

The study uses the timestamps of the chart bars to determine what specific bar/column of the study or price data 
from the Source chart to overlay on the corresponding bar/column on the Destination chart. Each Destination chart 
column covers a specific time range.

The latest or earliest bar/column from the Source chart, depending upon the Data Copy Mode input, within or 
nearest the Destination chart bar time range is overlaid on the Destination chart.

For example, if on the Destination chart there is a chart bar with the time range of 10:00:00 through 10:04:59, then 
the study or price data from the Source chart with a time of 10:04:59, or nearest to it, but not greater, is then used 
on the Destination chart if the Data Copy Mode is set to Use Latest Value from Corresponding Timeframe. 

If the Data Copy Mode is set to Use Earliest Value from Corresponding Timeframe, then the study or price data 
from the Source chart with a time of 10:00:00 is then used on the corresponding bar on Destination chart.

In the case where there are repeating timestamps in the Source Chart, the study or price data from the rightmost 
chart column with the same timestamp will be overlaid in the Destination chart. In the case where the Destination 
chart has repeating timestamps, the overlaid study or price data from the corresponding Source chart column will 
repeat at each Destination chart column that has the same timestamp when Fill Blanks with Last Value is set to 
Yes.

Using with Volume by Price study: It is not supported to overlay the Volume Profiles from the Volume by Price 
study by using the Study/Price Overlay study. The Volume Profiles will not be displayed on the destination chart. 
Only the Point of Control, Value Area High and Low, and Volume Weighted Average Price lines will be.

Skipped and Changing Values in Destination Chart

[Link] - [Top]
The chart that contains the Study/Price Overlay study is the Destination chart.

The study Subgraphs which are being overlaid from the Source chart at each Destination chart bar/column, may 
not contain values if there are not chart bars with a corresponding Date-Time in the Source chart which match with 
every Destination chart bar Date-Time.
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An example of this problem is overlaying a study from a 5 minute per bar chart, to a 1 minute per bar chart. To 
solve this problem, set the Fill Blanks with Last Value Input to Yes.

Additionally, the Subgraph values of the Study/Price Overlay study for each of the bars in the Destination chart, 
starting from the last bar in the Destination chart, which map to the last bar in the Source chart based upon the 
Date-Time of the chart bars, will change in value as the Subgraph values at the last bar in the Source chart are 
changing. This is normal. This can have a complex side effect when using the Study/Price Overlay study in other 
calculations. So it is something to be aware of.

Aligning Data from Source Chart to Latest Corresponding Bar in Destination Chart

[Link] - [Top]
To align data for the bar/columns of the Source chart to the latest corresponding bar/columns in the Destination 
chart, set Copy Source Data to Latest Corresponding Destination Bar to Yes.

Including the Latest Bar from Source Chart in Destination Chart Which Does not Have 
Corresponding Bar Yet

[Link] - [Top]
If at the last bar/column in the Source chart, the Date-Time of that bar does not have a corresponding Date-Time in 
the Destination chart, then the study data from the Source chart at the last bar/column will not be drawn in the 
Destination chart.

This is regardless of how the Data Copy Mode or the Bar Time Matching Method Study/Price Overlay Inputs 
are set to.

Study Inputs

[Link] - [Top]
Study to Overlay

[Link] - [Top]
This Input specifies the Source study to overlay from another chart within the same Chartbook. From the list of 
charts with this Input, select the chart that you want to overlay a study from.

The next step is to select the specific study from the list of studies listed using this Input.

If you want to overlay the <Main Price Graph> from another chart that has the same Bar Period as the 
Destination chart you are overlaying to, then normally it will be best to use the Overlay (Bar) study instead.

Match Source Bars to Destination Bars

[Link] - [Top]
In almost all cases the Match Source Bars to Destination Bars input needs to be set to Yes to match the study or 
price graph data from the chart referred to by the Study to Overlay Input (source chart), to the corresponding 
column Date-Times on the chart the Study/Price Overlay study is applied to (destination chart).

When this input is set to Yes, the following Inputs apply: 

• Fill Blanks with Last Value 
• Data Copy Mode 
• Bar Time Matching Method 
• Copy Source Data to Latest Corresponding Destination Bar 

When this input is set to No, then the above Inputs do not apply and the way that mapping of graph data for each 
bar/column in the source chart to destination chart works is as follows:

At the last bar/column in the destination chart, the graph data from the last bar/column in the source chart is 
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overlaid onto the destination. At the column prior to last column in the destination chart, the graph data from the 
column prior to the last column in the source chart is overlaid onto the destination. This continues until there are no 
more source graph columns to overlay or there are no more available destination columns available.

In other words, the source graph is overlaid towards the end of the destination chart.

Data Copy Mode

[Link] - [Top]
You can choose to copy the data from the earliest bar/column in the corresponding timeframe in the source chart 
onto the destination chart. Or, you can copy the data from the latest bar/column in the corresponding timeframe in 
the source chart onto the destination chart.

When this is set to Use Latest Value from Corresponding Timeframe, then the very latest bar/column in the 
Source chart that corresponds to a particular destination chart bar/column will be copied.

When this is set to Use Earliest Value from Corresponding Timeframe, then the earliest bar/column in the 
Source chart that corresponds to a particular destination chart bar/column will be copied.

In the case where the destination chart bars are a non-fixed timeframe, which will be the case when bars are based 
upon Volume, Number of Trades, Range, Reversal, Renko, Delta Volume, Price Changes, Point & Figure, 
then you will want to choose Use Earliest Value from Corresponding Timeframe. This is going to be necessary 
when performing back testing and the source chart is not being replayed.

If the source chart is replaying, or the source and destination charts are both updating in real time, then set Data 
Copy Mode as required. It does not need to be set toUse Earliest Value from Corresponding Timeframe in 
these cases. 

Bar Time Matching Method

[Link] - [Top]
This input can be set to either Nearest Match or Containing Match. The meaning of these settings is explained 
below.

When Nearest Match is used, then the data from the nearest matching bar/column Date-Time in the source chart 
compared to the destination chart bar/column Date-Time, is used. After this the Data Copy Mode Input setting is 
applied to determine the corresponding bar.

When Containing Match is used, then the data from the earliest bar/column Date-Time in the source chart that is 
equal to or greater than the destination bar/column Date-Time, is used on the destination chart, except if it exceeds 
the time range of that destination column. In which case the prior source chart column data is used. After this the 
Data Copy Mode Input setting is applied to determine the corresponding bar.

When overlaying a study from a Historical Daily chart to an Intraday chart, if a new day has begun in the 
Historical Daily chart which you can tell from the date at the top of the chart, then when using Containing Match, 
the data for the prior day in the Historical Daily chart which contains the Date-Time of the corresponding Intraday 
bar will be used instead of the most recent data. Check the Time Zone setting in the Historical Daily chart and 
make sure it matches the Intraday chart and as an alternative create Daily bars from Intraday data.

Copy Source Data to Latest Corresponding Destination Bar

[Link] - [Top]
This input setting is ignored if Fill Blanks with Last Value is set to Yes. When this input is set to Yes, then when 
there is more than one bar/column in the destination chart which corresponds to a source chart bar/column based 
on Date-Times, then the source chart Subgraph data is copied to the latest Date-Time corresponding destination 
chart bar/column.
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Fill Blanks with Last Value

[Link] - [Top]
When you are overlaying a study or price graph from a chart that has a higher time period per bar compared with 
the chart this study is applied to, then you will have chart bar columns in the study with zero values because there 
is no corresponding data. In the destination chart, when a chart column maps to the same source chart column as 
the destination chart column before it, the source chart data is not repeated if this Input is set to No. These zero 
values or blanks can be filled in with the study value just before the zero/blank chart column by setting this Input to 
Yes.

Multiplier

[Link] - [Top]
The values of this study are multiplied by this number. By setting this to -1, you can invert a study.

Draw Zeros

[Link] - [Top]
When this Input is set to Yes, then zero values from the source study are drawn along the study Subgraphs. 
Otherwise, if it is set to No, then zero values are not drawn along the study Subgraphs.

Full Synchronization of Source Chart to Destination

[Link] - [Top]
Normally this Input should be set to No. This is going to be the usual operating mode in almost all cases. 

When this input is set to Yes, the relevant chart data related Chart >> Chart Settings of the source chart will be 
set to be the same as the destination chart. 

This is not usually what should happen and is the reason why this Input should be set to No unless there is a 
specialized reason why this is necessary.

Use Subgraph Name/Value Related Display Settings from Source Study

[Link] - [Top]
When this Input is set to Yes, then the Subgraph Name and Value Labels, Display Name and Value in Chart 
Values Windows, Display Name and Value in Region Data Line settings from the source study are applied to the 
instance of the Study/Price Overlay study which is overlaying that source study. 

Therefore, changes to these particular settings must be made on the source study. When this Input is set to No, then 
it is possible to change these settings for all of the Subgraphs directly within the instance of the Study/Price 
Overlay study which is overlaying the source study.

Use Colors from Source Study

[Link] - [Top]
If this Input is set to Yes, the default, then the color settings from the source study set with the Study to Overlay 
Input are used to color the study on the chart the Study/Price Overlay study applied to.

If the source study is using Auto Coloring, then the colors as they exist at the chart bars in the source chart and are 
copied to the destination chart as set by the Auto Coloring function, are used. 

If this Input is set to No, then you are able to change the color settings on the Subgraphs tab of the Study/Price 
Overlay study to control the colors of the overlaid study Subgraphs.

There is one condition where setting this Input to No, will still use the colors for a study Subgraph from the source 
study. This will happen if the source study individually colors the Subgraph elements by using the ACSIL 
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sc.Subgraph[].DataColor array on the study Subgraph.

Use Styles and Widths from Source Study

[Link] - [Top]
When this Input is set to Yes, then the Draw Style and Width for all the Subgraphs from the source study are 
applied to the instance of the Study/Price Overlay study which is overlaying that source study. Therefore, changes 
to these particular settings must be made on the source study. When this input is set to No, then it is possible to 
change the Draw Style and Width for all the Subgraphs directly within the instance of the Study/Price Overlay 
study which is overlaying the source study.

Always Use Short Names from Source Study

[Link] - [Top]
When this Input is set to Yes, then the Short Name, if set, for all the Subgraphs from the source study are applied 
to the instance of the Study/Price Overlay study which is overlaying that source study. 

Therefore, changes to the Short Name must be made on the source study.

When this input is set to No, then it is possible to change the Short Name for all of the Subgraphs directly within 
the instance of the Study/Price Overlay study which is overlaying the source study.

Use Multicolumn Rectangle Style for Price Bars

[Link] - [Top]
In the case where the Main Price Graph is being overlaid from a source chart with higher timeframe per bars onto a 
destination chart with shorter time frame per bars, then setting Use Multicolumn Rectangle Style for Price Bars 
to Yes will then draw the higher timeframe bars as a rectangle spanning the corresponding bars on the destination 
chart. 

The exact corresponding bars which the rectangle spans depends upon the setting of the Data Copy Mode and the 
Bar Time Matching Method Inputs. 

When setting this input the Yes, you will also need to set the Chart Region study setting to 1.

You will also want to enable the Draw Study Underneath Main Price Graph study setting to cause the 
rectangles to be drawn underneath the chart bars. 

Copy Extension Lines from Source Study

[Link] - [Top]
When this Input is set to Yes, then standard implemented extension lines from the source study will be copied to 
the destination chart. 

An example of an extension line would be for example extension lines drawn by the Numbers Bars study. Certain 
types of extension lines are not copyable. For example, extension lines from the Volume by Price or TPO Profile 
Chart studies cannot be copied.

Study/Price Overlay Study Updating and Timing of Calculations Between Source and 
Destination Charts

[Link] - [Top]
The Study/Price Overlay study overlays the study Subgraphs from a source chart study, to a destination chart 
where the Study/Price Overlay study is added. 

Each chart is updated and calculated independently from each other. If both the source and destination charts, are 



the same symbol, the exact moment in time in which they are calculated, will differ slightly. 

When the symbol of the charts trades, and the destination chart is first calculated before the source chart, then the 
destination chart is going to get the study data from the source chart, but this study Subgraph data will not be up-
to-date with the latest trade because the source chart has not yet been calculated. 

When the source chart is calculated after the destination chart which has been calculated, it tags the destination 
chart to calculate itself again. At that time, the destination chart will get the current study data from the source 
chart again which now will be up-to-date because it includes any changes resulting from the most recent trade. All 
of this process is fully automatic. However, it is important to understand the timing of this in case there any subtle 
issues which arise out of this based upon any custom ACSIL or Spreadsheet programming you are doing.

Overlaying Results from Color Bar/Background Based on Alert 
Condition Study

[Link] - [Top]
When you want to overlay the results of the Color Bar Based on Alert Condition or the Color Background 
Based on Alert Condition study from a source chart to a destination chart with a different timeframe per bar, it is 
necessary to instead use the Study Overlay-OHLC Study to accomplish this and not the Study/Price Overlay 
study.

Otherwise, there is the likely possibility based upon the differing time frames of the source and destination chart 
bars, that signals from some source chart bars have no corresponding destination chart bar and those signals will 
not get overlaid to the destination chart.

Overlaying Study/Price Overlay Study in Chart Region Containing 
Another Graph

[Link] - [Top]
Follow the instructions below to properly scale the Study/Price Overlay study graph in a Chart Region which 
contains another graph which uses a different scale.

1. Set the Study/Price Overlay study to be displayed in the Chart Region where you require it.
2. Open the Scale Settings window for the Study/Price Overlay study.
3. Set the Scale Range to Independent .
4. Press OK to close the Scale Settings window. Press OK to close the Chart Studies window.
5. Enable the Use Left Side Scale option in Chart >> Chart Settings >> Scale for the chart. For further 

information, refer to Use Left Side Scale.
6. Press OK to close the Chart Settings window.

Overlaying a Study on Another Chart that Uses Different Session Times

[Link] - [Top]
If you want to overlay a study on a chart, from another chart that has different session times, follow these steps 
below. For example, you could have a study on an Intraday chart based upon a full 24 hour session and then 
overlay that on an Intraday chart that only displays the Day session, or vice versa.

If you want a study based upon a particular session time range in the chart and do not need to see trading outside of 
those session times, then just simply adjust the Session Times to that particular time range. There is no need to 
follow the instructions below.

1. Setup the source chart with the Session Times that you require, in Chart >> Chart Settings. This is the 
chart that will contain the study that you will overlay on the destination chart.

2. Add the study or studies to the source chart and configure it.
3. Setup the destination chart as you require. Including setting the Session Times in Chart >> Chart 
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Settings.
4. Add the Study/Price Overlay study to the destination chart. Configure it to overlay the study on the source 

chart, following the Using the Study/Price Overlay Study instructions.

Controlled Order Chart Updating

[Link] - [Top]
When using the Study/Price Overlay study and overlaying charts or studies from other charts to a destination 
chart, you may want to have the charts updated in an order according to dependency if you have a requirement for 
this. This should only be done if you know that you require it. Otherwise, do not do this because it can make Sierra 
Chart less responsive.

For further information, refer to Use Controlled Order Chart Updating.

Inconsistent Dependent Results Between Full Calculation and Real-
Time Updating

[Link] - [Top]
When the main price graph or a study is overlaid to a destination chart, and this overlay is referenced by another 
study (dependent study), it is essential that the dependent study is calculated after the Study/Price Overlay study 
is calculated. Otherwise, the dependent study is going to be referencing old data or no data at all. 

This creates a problem where not only is the dependent study referencing old data, but there is going to be a 
difference in the results of the dependent study between when a chart is fully recalculated and when there is real-
time updating. During a full recalculation, like during a chart reload (Chart >> Reload and Recalculate / 
Recalculate), the dependent study normally is going to be referencing arrays with zero values if it is calculated 
before the Study/Price Overlay study.

To solve this problem requires changing the calculation order. Refer to Study Calculation Precedence And Related 
Issues for instructions. 

Data Changing at Chart Bars Earlier Than Being Referenced in Source 
Chart

[Link] - [Top]
A problem that can be experienced with the Study/Price Overlay study relates to when it is referencing a study in 
the source chart that changes its values at chart bars earlier than the last bar in the chart, or earlier than the prior 
last bar and any new bars added to the chart, during normal chart updating. 

What happens in this particular case is that the changes in the source study at chart bars earlier than the last bar or 
earlier than the prior last bar and any new bars added to the chart, are not reflected by the Study/Price Overlay 
study on the destination chart. 

A good example of a study that changes its values at chart bars earlier than the last bar in the chart is the Zig Zag. 
There are other studies as well that do this. For example, the Arithmetic studies could do this.

In the case of the Zig Zag study and some other Sierra Chart studies (Zig Zag Cumulative Volume, Daily OHLC, 
Weekly OHLC, Depth of Market Data, Swing High and Low, High/Low for Time Period, Initial Balance, all of the 
Arithmetic studies) there is automatic management of this kind of issue so it causes no problem with the output of 
the Study/Price Overlay study because the Study/Price Overlay study automatically references data as early as is 
necessary from the source chart study based upon what chart bar the data changed at in the source chart study.

However, this can be a problem with other studies where there is not this special management. If you are certain 
you are encountering this problem and the Study/Price Overlay is referencing a built-in study that is changing at 
earlier chart bars, then let Sierra Chart Support know about this to see if we can implement special management for 
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that particular study.

If you have developed your own custom study, and it changes its data at chart bars earlier than the last bar in the 
chart, at times when there is not a full recalculation, then for the Study/Price Overlay study to be aware of those 
changes use the sc.EarliestUpdateSubgraphDataArrayIndex variable. 

Resolving Issue Where Subgraphs from Source Chart Are Not Visible

[Link] - [Top]
Follow the below procedure to solve a problem where the Subgraph lines from the source study do not display on 
the destination chart where the Study/Price Overlay study is added.

1. Verify there are nonzero values using the Chart Values Tool for the Study Subgraphs of the Study/Price 
Overlay study and to see what the values are. If the values are outside the range of visible prices in the 
chart, increase the range of prices with Interactive Scale Range.

2. Set Fill Blanks with Last Value Input to Yes.
3. Check the Study Subgraph Draw Styles in the source study. Make sure they are not Hidden or Ignore. 

You may want to set Use Styles and Widths from Source Study to No, and set the Draw Styles directly on 
the Study/Price Overlay study on the Subgraphs tab.

4. Check the Scale Range setting on the study. Normally it should be Automatic.
5. Check the Scale Range for the main price graph. Normally it should be Automatic.

*Last modified Thursday, 29th February, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scEarliestUpdateSubgraphDataArrayIndex
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexb844.html?page=doc/Tools.html#ChartValues
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index981f.html?page=doc/Scaling.html#InteractiveScalingExpandCompress
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index9099.html?page=doc/ChartStudies.html#DrawStyle
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index9099.html?page=doc/ChartStudies.html#SubgraphsTab
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index981f.html?page=doc/Scaling.html#ScaleWindowStudy
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index981f.html?page=doc/Scaling.html#ScaleWindowMainPriceGraph
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd7a4.html?page=doc/setup.php


◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Study Summary Window

Study Summary Window
• Introduction
• Using Study Summary
• Menus

◦ Settings
▪ Settings >> Graphics Settings
▪ Settings >> Set Title
▪ Settings >> Selection Highlights All Columns
▪ Settings >> Sort Locked
▪ Settings >> Include Hidden Studies
▪ Settings >> Include Hidden Subgraphs
▪ Settings >> Display Study Names
▪ Settings >> Text Draw Styles Display Text
▪ Settings >> Text Draw Styles Display When True
▪ Settings >> Display Values for Last Visible Bar
▪ Settings >> Display Daily Quote Data Fields
▪ Settings >> Set Quote Fields
▪ Settings >> Attach/Detach Window
▪ Settings >> Always on Top
▪ Settings >> Always Visible Across Chartbooks

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9df4.html?page=doc/StudySummaryWindow.php


▪ Settings >> Include All Chartbooks
◦ Alerts

▪ Alerts >> Show Alert Manager
▪ Alerts >> Add Symbol Alert
▪ Alerts >> Mute All Alert Sounds
▪ Alerts >> Alert Number for New High/Low

• Sorting Data by Selecting Column Header
• Navigating to Charts from Study Summary
• Setting Alerts and Alert Highlighting
• Chart Management Related to Study Summary
• Study Management Related to Study Summary
• Number, Text, and Color Control for Study Summary Subgraph Cells
• Study Summary Rows Including Multiple Charts 
• Why a Chart is Required for the Studies in the Study Summary Window

Introduction

[Link] - [Top]
The Study Summary window provides a table view of the Study Subgraphs of studies in the charts in an open 
Chartbook, set to be included in the Study Summary. Refer to the example image below.

There is only one Study Summary window per Chartbook and it is saved with the Chartbook. A Study Summary 
window can be set to display data from all Chartbooks by enabling Settings >> Include All Chartbooks on the 
Study Summary window menu.

Charts and Studies that have Alert Condition Formulas defined for them and the result evaluates to TRUE, are 
highlighted in the Study Summary using the Study Summary: Alert True Background color configured through 
the Graphics Settings. 

The Study Summary consists of a table where the rows represent each chart in the Chartbook that either has a 
TRUE Alert Condition Formula result or has a study which is set to be included in the Study Summary. 

If none of the columns are set to be sorted, then the order of the charts among the rows is dependent upon the 
internal order of charts within the Chartbook.

The columns represent the Study Subgraphs set to be included in the Study Summary on those charts.

Each Study Subgraph can be set to be included in the Study Summary or not. Among all of the rows/charts that are 
displayed, only the same named study can be included once for those charts. So for example, if the ADX study is 
set to be included in one or more charts, it will only be displayed once in the table. Any additional instances of this 
study within the same chart will be skipped. 

When determining whether a study is skipped or not, it is identified by its name and whether it is set to be included 
in the Study Summary. You can change the study name through the Short Name setting on a study to include more 
than one instance of the same study in the Study Summary.

The order of the studies on the Study Summary depends upon the display priority of a particular named study. The 
display priority first is determined by the number of times it occurs among all of the charts that are set to be 
included in the Study Summary. And second by the order the study exists in the Studies To Graph list relative to 
other studies.

When determining the number of times it occurs among all of the charts that are set to include it in the Study 
Summary, only the first instance of the study per chart is counted. 

Using Study Summary
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[Link] - [Top]
Follow the instructions below to use the Study Summary window.

1. Open the charts that you want to include in the Study Summary window.
2. Add the studies that you want to include in a Study Summary window to those charts. 
3. Open the Study Settings window for a study to be included in the Study Summary window.
4. Select the Settings and Inputs tab and enable the Include in Study Summary option. For new studies this 

is enabled by default. Refer to the image below.
5.

6. Optionally set a Short Name on the study.
7. Select the Subgraphs tab. Select a particular Subgraph you want included in the Study Summary in the list 

of Subgraphs. 
8. Enable the Include in Study Summary option. For new studies this is enabled by default. Refer to the 

image below. 
9.

10. Press OK. 
11. Repeat steps 3 through 7 for each study to be included in the Study Summary window. 
12. Adjust the order of the studies in the Studies to Graph list according to the order in which you want them 

displayed on the Study Summary window.
13. Press OK. 
14. Open the Study Summary window through File >> Open Study Summary Window.
15. Adjust the size of this window as required. 
16. Adjust the column widths as you require. The column widths can be adjusted by left clicking and dragging 

at the border between columns on the header at the top. The location where you need to left click, you will 
notice a short red vertical line display signifying that an adjustment can take place by left clicking and 
dragging.

Menus

[Link] - [Top]
The following sections gives an overview of the items available through the pulldown menus on the Study 
Summary Window.

Settings

[Link] - [Top]
The following item are available through the Settings pulldown menu on the Study Summary Window.

Settings >> Graphics Settings

[Link] - [Top]
Selecting this option brings up the Global Graphics Settings Window. For more information refer to Graphics 
Settings.

Settings >> Set Title

[Link] - [Top]
Selecting this option brings up the Enter Custom Title window into which text can be entered. Select OK on the 
Enter Custom Title window to have the entered text displayed in the Title Bar instead of the standard Study 
Summary text.

Settings >> Selection Highlights All Columns

[Link] - [Top]
This option toggles whether the entire row of data is highlighted using the Study Summary: Background color.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index03a9.html?page=doc/GettingStarted.php#OpenChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9099.html?page=doc/ChartStudies.html#TechnicalStudySettingsWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9099.html?page=doc/ChartStudies.html#ShortName
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9099.html?page=doc/ChartStudies.html#StudyDisplayOrder
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index5795.html?page=doc/GraphicsSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index5795.html?page=doc/GraphicsSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index5795.html?page=doc/GraphicsSettings.html#StudySummary_Background


Settings >> Sort Locked

[Link] - [Top]
This option toggles whether selecting a column Title sorts the information in the Study Summary by the 
information in that column. Having this option checked (selected) disables the ability to sort.

Settings >> Include Hidden Studies

[Link] - [Top]
This option toggles whether studies that have the option Hide Study selected are displayed in the Study Summary 
or not. Having this option checked (selected) will display information for hidden studies.

Note that selecting this option will only display the column for the hidden studies if there is subgraph data to 
display. If the subgraphs in the hidden studies are also hidden, and the option Include Hidden Subgraphs is not 
enabled, then a column for the hidden study will not be displayed.

Settings >> Include Hidden Subgraphs

[Link] - [Top]
This option toggles whether data for subgraphs that have their Draw Style set to either Hidden or Ignore is 
displayed. Having this option checked (selected) will display information for hidden subgraphs.

Note that selecting this option will only display the column for the hidden subgraph if there is a study to display. If 
the Study for the hidden subgraph is also hidden, and the option Include Hidden Studies is not enabled, then a 
column for the hidden subgraph will not be displayed.

Settings >> Display Study Names

[Link] - [Top]
This option toggles whether the study name is displayed in the column header. Having this option checked 
(selected) will display the study name.

Settings >> Text Draw Styles Display Text

[Link] - [Top]
This option toggles whether Subgraphs that display information as text will display as text, or if the Subgraph data 
will be displayed as a number formatted according to the Value Format defined for the study of which the 
Subgraph is a member. 

Having this option checked (selected) will display the data as text.

Settings >> Text Draw Styles Display When True

[Link] - [Top]
When this option is enabled, then a study that displays a text value will only be displayed when its Simple Alert 
state is currently true.

Settings >> Display Values for Last Visible Bar

[Link] - [Top]
Normally the Study Summary window displays the study values and other chart values at the very last column/bar 
in the chart.

When this option is enabled, then the Study Summary window will display study values and other chart values 
based upon the last visible bar. 

This lets you scroll the chart and allows you to see the values in the study summary window based upon the current 
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scroll position of the chart.

In this particular case you may want to enable the Scroll Position Chart Linking option for the charts used with the 
Study Summary window so that they all scroll together and there is consistency with the information displayed in 
the Study Summary window. 

Settings >> Display Daily Quote Data Fields

[Link] - [Top]
This option toggles whether daily Quote Data fields are displayed in the Study Summary or not. Having this 
option checked (selected) will display the Quote Data fields.

The specific fields that are displayed when this option is checked is controlled by selecting Settings >> Set Quote 
Fields on the Study Summary window.

Settings >> Set Quote Fields

[Link] - [Top]
Selecting this option opens the Customize Quote Board Fields window. This window allows for changes to the 
columns of data that are displayed for each symbol when the Display Daily Quote Data Fields option is selected.

The Customize Quote Board Fields window is shared with the Quote Board, including the saving and loading of 
defaults.

For information on the available fields, refer to Field Descriptions.

Settings >> Attach/Detach Window

[Link] - [Top]
Selecting this option will Attach or Detach the Study Summary Window to the main Sierra Chart application.

When this window is Attached, then it is managed by Sierra Chart and is part of the windows within the 
application. Therefore, the Study Summary Window will always be displayed when changing between Charts 
and Chartbooks that are also attached to the main Sierra Chart application.

When this window is Detached, then it is managed by the Operating System. Therefore, the Study Summary 
Window will have its own icon in the taskbar and will move behind or in front of other windows as selected. This 
also means that the Study Summary Window will not always be visible when moving between Charts and 
Chartbooks within the main Sierra Chart application.

Settings >> Always on Top

[Link] - [Top]
This option toggles whether the Study Summary Window will always be on top of all other windows, and 
therefore always in view. Having this option checked (selected) will force the window to always be on top of all 
other windows.

This option is only available when the Study Summary Window is Detached.

Settings >> Always Visible Across Chartbooks

[Link] - [Top]
This option toggles whether the Study Summary Window is visible in all Chartbooks, or only the Chartbook for 
which it displays the study information. Having this option checked (selected) will make the Study Summary 
Window display in all Chartbooks.
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This option is only valid when the Study Summary Window is Attached. Otherwise, this option has no impact on 
the Study Summary Window.

Settings >> Include All Chartbooks

[Link] - [Top]
This option toggles whether the Study Summary Window includes data from all Chartbooks, or only data from 
the Chartbook in which it was originally opened. Having this option checked (selected) will make the Study 
Summary Window display data from all Chartbooks.

Alerts

[Link] - [Top]
The following item are available through the Alerts pulldown menu on the Study Summary Window.

Alerts >> Show Alert Manager

[Link] - [Top]
Selecting this option brings up the Alert Manager window. For more information, refer to Alerts Manager.

Alerts >> Add Symbol Alert

[Link] - [Top]
Selecting this option brings up the Add Symbol Alert window. For more information, refer to Symbol Alerts.

Alerts >> Mute All Alert Sounds

[Link] - [Top]
This option toggles whether all Alert sounds are muted or not. Having this option checked (selected) will mute all 
Alert sounds.

This option toggles the setting in the main pulldown menus for Global Settings >> Mute All Alert Sounds. For 
more information refer to Mute All Alert Sounds (Global Settings).

Alerts >> Alert Number for New High/Low

[Link] - [Top]
This option brings up the Set Alert Number for New Highs/Lows window. Setting a number in this window 
between 1 and 100 will utilize that Alert Number if there is a new High or Low value for the symbol referenced by 
the study displayed in the chart.

For more information, refer to New High and Low Highlighting Alert.

Sorting Data by Selecting Column Header

[Link] - [Top]
It is possible to sort the data within the Study Summary window based on a particular column's information. In 
order to sort the data, the Settings >> Sort Locked option on the Study Summary menu needs to be not be 
enabled. If this option is enabled, then selecting a column header will only select the column, and will not sort the 
data.

To sort the data, left-click the desired column header that contains the data to be the basis for the sort. It may be 
necessary to click twice, as the first click will be interpreted as the selection of the column, if the column was not 
already the selected column. When sorted a small up or down arrow will appear on the right side of the column 
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header.

The first sort option is denoted as an arrow pointing up, and sets the column sorting in Ascending order. When 
sorted in this order, the entire row of data is moved up or down such that the value in the selected column that has 
the smallest value is listed in the first row with the rest of the rows getting larger as you move down the rows to the 
last row of data in the column.

Selecting the same column again will set the second sort option denoted as an arrow pointing down, and sets the 
column sorting in Descending order. When sorted in this order, the entire row of data is moved up or down such 
that the value in the selected column that has the largest value is listed in the first row with the rest of the rows 
getting smaller as you move down the rows to the last row in the column.

It is possible to sort by a specific column and then lock the sorting (Settings >> Sort Locked), which will not 
allow for further sorting changes to be made. Any additional data that is added to the Study Summary will be 
sorted based on the sorting that already selected.

Navigating to Charts from Study Summary

[Link] - [Top]
It is supported through the Study Summary window to navigate to the associated chart for a row displayed on the 
Study Summary window for that particular chart.

This is accomplished simply by performing a double-click operation with your Pointer anywhere along that row for 
the chart. The chart will be activated. 

If the Chartbook the chart is contained in is currently not the visible Chartbook, it will be made the visible 
Chartbook first. It may not be visible Chartbook if the Study Summary window has enabled Settings >> Always 
Visible Across Chartbooks.

Setting Alerts and Alert Highlighting

[Link] - [Top]
A chart which has an Alert Condition Formula set on it which is TRUE, will have the Chart field for it highlighted 
in the Study Summary. To set the Alert Condition Formula on the chart, refer to To Enter an Alert Condition on the 
Main Chart/Price Graph.

A study on a chart set to be included in the Study Summary that has an Alert Condition Formula set on it which is 
TRUE will have its Subgraphs fields highlighted in the Study Summary. To set the Alert Condition Formula on a 
study, refer to To Enter an Alert Condition on a Study.

To set the highlight color, select Global Settings >> Graphics Settings - Global. Set the Study Summary: Alert 
True Background color to what you require. For complete documentation, refer to Graphics Settings.

Chart Management Related to Study Summary

[Link] - [Top]
This section documents various methods for managing multiple charts to be included in the Study Summary 
window in an organized, consistent, and efficient way. 

If you have a large number of charts you want to include in the Study Summary window and do not normally need 
to look at those charts, then the charts can be put in a separate Chartbook. 

The Study Summary window for that Chartbook and be made always visible by enabling Settings >> Always 
Visible Across Chartbooks on the Study Summary Window menu. Or as an alternative, on the Study Summary 
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window menu, enable Settings >> Include All Chartbooks.

Charts can also be hidden through Window >> Hide Window. Charts Windows can also be destroyed when hidden 
by enabling Destroy Chart Windows When Hidden.

You can reduce the Use Days to Load >> Days to Load within a chart, if the data is not necessary for the study 
values at the last bar in the chart. This will make the chart load faster and also conserve memory.

When setting up a large number of charts, you can use the Chart >> Duplicate Chart command to duplicate a new 
chart from an existing chart with identical settings.

Use the Chart Linking feature for charts to maintain consistent settings among a group of charts. There are 
different categories of settings that can be linked.

The order in which the charts are displayed in the Study Summary window, when there is not a table column set 
for sorting, is according to the internal order of charts as they exist in the Chartbook. To make sure there is no 
column set for sorting on the Study Summary window, left click on the Name header at the top left until it shows 
no Up or Down arrow.

To set a custom name for chart that is visible on the Study Summary window in the first column (Chart), set this 
through the Title Bar Name in the Chart >> Chart Settings. 

Study Management Related to Study Summary

[Link] - [Top]
If you want to have a set of charts with a consistent set of studies on each of those charts to be able to use in the 
Study Summary window, then use the Chart Linking feature and link the Studies among all of those charts.

In this way, when a study or studies is changed on one chart, all other charts with the same Link Number will all 
update and all be identical to each other in regards to the study configuration.

Number, Text, and Color Control for Study Summary Subgraph Cells

[Link] - [Top]
For each Study Subgraph at each row in the study Summary, by default what is displayed is the value for the last 
chart bar for the Study Subgraph. The format is controlled by the Value Format of the study.

When Settings >> Text Draw Styles Display Text is enabled on the Study Summary menu and the Subgraph 
Draw Style is Text, Transparent Text, Text with Background, then the Text to Draw to set for the Subgraph is 
displayed instead of the Subgraph value.

An ACSIL study which sets sc.Subgraph[].StudySummaryCellText to a text string for particular study Subgraph 
will then have that text displayed for the study Subgraph instead of the Subgraph value.

The Font size for the text displayed in the Study Summary is controlled through the Study Summary item on the 
Fonts and Text tab of the Graphics Settings window.

The following describes the foreground coloring rule for Study Subgraphs values displayed in the Study Summary:

• The foreground/text color for values or text for study Subgraphs in the Study Summary is the Study 
Subgraph Color itself.

The background coloring of cells for Study Subgraphs displayed in the Study Summary Window is done per cell. 
The following describes the background coloring rules for Study Subgraphs displayed in the Study Summary:

• If an ACSIL study has set sc.Subgraph[].UseStudySummaryCellBackgroundColor to true, then the 
background color is set with sc.Subgraph[].StudySummaryCellBackgroundColor.

• If the study is a Spreadsheet System/Alert type of study and for a particular Study Subgraph the alert state 
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is true, then the background color is the Study Summary Alert True Background color.
• If the study is not a Spreadsheet/System Alert type of study and the alert status is true for the study, then 

the background color is the Study Summary Alert True Background color. 
• There are special coloring rules for the Study Summary for a cell for the Color Background Based on Alert 

Condition study. When the alert state is true for the study which means that it is true for the last bar in the 
chart, then the following color rules apply: 

The foreground color is the standard Study Summary row background color. The background color is the 
Color Background Based on Alert Condition study Subgraph primary color. 

When the alert state is false, then the background color is the standard Study Summary row background 
color and the foreground color is the Color Background Based on Alert Condition study Subgraph 
primary color. 

• If the study is on a selected row and Settings >> Selection Highlights All Columns, then the background 
color will be the Study Summary Selected Row color.

• Otherwise, the background color will be the Study Summary Row Background color.
The foreground coloring for the Chart, Symbol, Last Time, Last, Daily Change, Bid, Ask, Bid Size, Ask Size, 
High, Low, Volume, Daily Change %, Name fields within the Study Summary window use the Chart Text color 
setting. To set this, refer to Graphics Settings.

Study Summary Rows Including Multiple Charts

[Link] - [Top]
To include study data from multiple charts in a single row on the Study Summary will require that you overlay 
studies from multiple charts into a single chart which is then included in the Study Summary. 

To do this, use the Study/Price Overlay study. 

To be sure each instance of the Study/Price Overlay study uniquely shows up on the Study Summary requires that 
each instance use a different Short Name. 

Why a Chart is Required for the Studies in the Study Summary 
Window

[Link] - [Top]
The concept of study values on the Quote Board without an associated chart has no reasonable method to the 
implementation.

Some questions about this are:

• Historical data is required but Quote Boards do not have historical data. Therefore, at least one chart object 
which loads historical data, is required in the background for each symbol.

• How can studies be calculated without a chart object? They cannot be. A chart is required. 
• What are the Study Settings for the study values? It is necessary to set Study Settings and this requires a 

chart object which supports Chart Studies and Study Settings windows.
• What are the Chart Settings for the chart? How much historical data is needed? This requires a chart and 

also requires the Chart Settings window.
• Is there any missing data in the historical data the calculations are performed on? This requires a chart to 

visualize this.
• In the case of a futures contract near rollover, what about the historical futures data for the prior contract? 

Does this data even exist? What is the rollover date? Is it back adjusted? This requires a chart to configure 
the settings and to ensure there is no missing data.

• If a Sierra Chart user says there is something wrong with a study value on a Quote Board, first how would 
they obviously know this to begin with just by looking at it in isolation without seeing it on the chart and 
seeing the underlying price bars? The answer is they cannot. The next question is what is the historical data 
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it is based on? Is it complete and does it have any data errors? If the data requires back adjustment, is the 
back adjustment enabled, and is it working properly and is all of the necessary data for that present. All of 
this is exceptionally difficult to even answer to the literal point of insanity without being able to see the 
chart.

A chart object with Chart Settings and Study Settings windows is absolutely is required for studies on the Study 
Summary window.

The basic elements of a chart object are as follows:

• The loading on a thread of the chart data from the data stored in the chart data files.
• The building of the chart bars according to settings which there are numerous ones.
• The storage of the resulting bars.
• The display of the resulting bars which is not relevant in this case and can be disabled on a chart by hiding 

the chart and by enabling the option to destroy a chart window when hidden.
• The calculation of technical studies on that data.
• The ability to access the resulting calculations.
• A Chart Settings interface. 
• A Study Settings interface. 

These are the basic components of a Sierra Chart chart object and that type of object is absolutely needed to 
produce a study for a timeframe per bar that a chart is not already opened for. 

Keywords: Study Summary, Study Board, Radar Screen.
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Resolving Custom Study File and Access Issues
• Introduction
• Custom Study Problems - Things to Check

Introduction

[Link] - [Top]
This page explains issues and the solutions related to the automatic downloading of Custom Study files and also 
access to the studies within a Custom Studies DLL file.

These are not studies that are developed by Sierra Chart. These are Custom Studies that have been created by a 
third party developer who is willing to share these studies with Sierra Chart users.

If you are having a problem with a Sierra Chart developed study, then contact Sierra Chart through the Support 
Board for help.

Custom Study Problems - Things to Check
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[Link] - [Top]
Custom Studies and associated files provided by the original developer can be automatically downloaded by Sierra 
Chart to a list of specific users for use of those studies. Or you could have manually downloaded the custom studies 
DLL file yourself or have been provided that file. 

Regardless of how the particular Custom Studies file is acquired, the developer of the Custom studies also has the 
ability to control access to which users can use those studies based on the Sierra Chart Account Name.

The following lists the common reasons Custom Studies may not work, and how to resolve the issue:

1. The user of the Custom Studies is running Sierra Chart in Safe Mode. When in Safe Mode, all Custom 
Studies are removed from charts and it is not possible to add any Custom Studies. In Safe Mode Custom 
Study files are also not downloaded. 

In order to verify if Sierra Chart is in Safe Mode, exit the program and restart. When the initial Login 
window is present, look to see if the option for Safe Mode is selected/checked. If it is, unselect/uncheck it 
in order to start Sierra Chart not in Safe Mode.

2. The developer of a Custom Study can specify an Ending Date associated with specific users. After the 
Ending Date the Custom Study will cease to function for that user. 

If the Ending Date is set for the Custom Study for your account and you feel that this is incorrect, then as 
the user of the Custom Study you will need to contact the developer of the study to have them modify the 
Ending Data for your account associated with that Custom Study. 

If you are the developer for a Custom Study that is having trouble with the Ending Date, be sure to check 
the Custom Studies Authorization page and ensure that the user either does not have an Ending Date 
specified, or that the Ending Date is in the future and is formatted correctly. 

3. Custom Studies and associated files can also be set up to be automatically downloaded to the Sierra Chart 
installation of those users authorized to use the custom studies. 

If you are the end user of these Custom Studies, then make sure that the option for File Downloads is 
Enabled on the Enabled Studies and Files to Download page. 

If you are the developer of the Custom Study that is set to be automatically downloaded to users, ensure 
that the all the necessary files have been provided. Refer to the Upload Files page. 

The users that have access to these files is controlled through the Manage Custom Studies Users Control 
Panel. 

4. The Custom Studies may not be authorized for use for your particular Sierra Chart Account Name 
(Username). To ensure that you are properly authorized to use a particular set of Custom Studies, contact 
the developer and ensure that your Account Name is entered correctly for the studies. The Account Name 
can be found under Help >> About within Sierra Chart. 

Make sure you provide the exact Account Name that you see. If there is any mistake with this, you will not 
be authorized for the custom studies. 

The Account Name (Username) is not case sensitive. The case can differ between how it is entered on the 
Sierra Chart Login window and how it is entered on the Manage Custom Studies Users Control Panel. 

The developer can check the users that are authorized and add users as necessary from their Manage 
Custom Studies Users Control Panel. 

5. The Account Name is not properly entered for the particular study. To ensure that the correct Account 
Name is entered, select Help >> About within Sierra Chart. The Account Name is listed in the middle of 
the About window in Sierra Chart. This Account Name should be sent to the developer of the Custom 
Studies to ensure that it is entered properly in the Manage Custom Studies Users Control Panel.

6. If the Custom Study is not even being listed as a study to be a added to a chart, then it is possible that the 
custom studies DLL file has not downloaded properly. 
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Restart Sierra Chart in order to force the download of the necessary files. Make sure the DLL file that 
contains the custom studies is located in the Sierra Chart Data Files Folder. The custom studies developer 
will know the name of the DLL file. Check with them on this.

7. The particular Custom Studies DLL file is not compatible with the architecture of the current running Sierra 
Chart. In other words, it may be a 32-bit version but the user is running the 64-bit version of Sierra Chart. 
For complete instructions about this, refer to Custom Study Not Listed or Not Displaying on Chart.

8. It is possible that the developer of the Custom Studies has not setup the automatic distribution of the files 
properly. In this case, contact the developer of the study and ensure that they have properly setup the files 
that need to be downloaded to Sierra Chart.

9. Finally, perform a Forced Login to ensure that Sierra Chart receives the proper authorization data for the 
Custom Studies. 

This will also solve a potential problem where the Custom Studies files do not get downloaded if there was 
not a successful login after your Sierra Chart account was authorized to receive those files.

*Last modified Tuesday, 31st October, 2023.
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Sierra Chart provides complete trading functionality. Below you will find information to get you started with 
trading in Sierra Chart.

Terminology
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This section defines basic trading terminology used in this documentation and with trading in general.

• Trade Order/Order: To provide an instruction to your trading service or to an exchange to buy or sell, you 
will submit what is called an Order which contains all of the details of your instruction. If it is accepted, the 
order becomes Open and is in a working state. If it is no longer working the status will be Canceled, Error, 
or Filled.

• Order Fill/Fill: When an order fills or partially fills, then this is known as an Order Fill or Fill. Sierra Chart 
keeps track of individual order fills. These are held in the Trade >> Trade Activity Log. This is a 
persistent log. 

When an order fill occurs, the Trade Position for the symbol is adjusted to reflect the fill. For example, if 
there is a fill for a Buy order of quantity 1, then the Trade Position Quantity for the symbol will be 
increased by 1. This adjustment is performed internally by Sierra Chart. Also, in most cases, the external 
Trading service, for non-simulated trading, will provide an update for the Trade Position for the symbol. 
When this update is received after an order fill, the internal Trade Position quantity is synchronized to this 
Trade Position Quantity from the Trading service to ensure it matches.

• Trade Position/Position: When an order fills, this results in a Position if you currently did not have a 
Position in the market/symbol being traded. Usually the documentation makes reference to this as a Trade 
Position to make it clear that we are referring to a Position related to trading. 

A Position indicates how many shares/contracts you are long or short in a particular market and trading 
account. This will either be a positive number or a negative number. 

A positive number indicate you are long the market. A negative number indicates you are short the market. 
Sierra Chart will never make reference to a Position as an order. It is known as a Trade Position. When you 
do not have a Position in a market, this is known as being Flat the market. 

It is only possible to have one Position per Symbol and Trade Account. If you want to maintain both a long 
and short position for the same symbol, it must be in a different Trade Account. Refer to Selecting Trade 
Account. 

• Trade: A Trade takes place when an order fills. If you were currently flat the market for a particular 
symbol, then this Trade will establish a new Trade Position.

• Bid: In every market for a particular symbol, there is the Bid price which establishes the highest price of 
the buy limit orders in the market.

• Ask/Offer: In every market for a particular symbol, there is the Ask or Offer price which establishes the 
lowest price of the sell limit orders in the market.

• Attached Orders: An order can have child orders and these are known as Attached Orders. Attached 
Orders will be Target and/or Stop orders that are used to lock in a profit at a certain price and limit the loss 
at a certain price. These Attached Orders become active and are capable of filling only when the parent 
order to which they are attached to, fills.

• OCO: This refers to Order Cancels Order or One Cancels Other. When there are orders in an OCO group, 
when one of them is filled or is canceled manually by the user, the other order will be canceled. In the case 
of a partial fill of one of the orders, depending upon the type of OCO order, the other order will be canceled 
or its quantity will be reduced by the amount of the fill of the other order that partially filled.

• Bracket Order: A bracket order is another term which describes three orders. This consists of a parent/
main order and 2 Attached Orders. The Attached Orders consist of a Limit order and a Stop order. The 
Limit and the Stop order are in an OCO group. OCO is documented in this section. 

This Bracket Order can be managed on the Server side or on the Client side. If the Server does not support 
management of Bracket Orders, but supports server-side OCO orders, then only the OCO portion of the 
order is managed on the Server. 

The term Bracket Order is not entirely descriptive because a Bracket order could just be considered an 
OCO order which may or may not be linked with a parent order. However, in this documentation when this 
term is used, it means an order which consists of three orders as described. 

• OCO Order: An OCO order consists of two orders in an OCO group. See the definition above for OCO. 
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An OCO order can be a completely independent order of one of the OCO order types documented on the 
Order Types page. Or the OCO order can be part of a Bracket Order and is the Attached Orders attached to 
a parent order.

Essential Settings for Trading
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This section describes settings that you should verify are correct for the trading functionality to work properly. In 
almost all cases, these are already preconfigured and set correctly from the Global Symbol Settings.

1. Essential: Select Chart >> Chart Settings >> Symbol on the menu. Verify that the Symbol Settings >> 
Tick Size and Symbol Settings >> Price Display Format are set properly for the Symbol of the chart. 

The Tick Size represents the smallest increment that the symbol trades in. 

The Price Display Format is the number of decimal places that the symbol requires to be displayed or the 
denominator for a fraction display. 

Note: If the Tick Size is set incorrectly, order prices may be wrong. 

2. To control the format for the Profit/Loss display on the Trade Position line on a chart and the Profit/Loss 
display on the Trade Window for the chart, select Chart >> Chart Settings >> Trading on the menu. 

The Profit/Loss Format can be set to several formats. Refer to the image below. 

Difference between Simulated and Non-Simulated Trading Modes
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When performing trading in Sierra Chart, there are two trade modes. Simulated and Non-Simulated. 

Trade Simulation Mode is the default. This is a global setting. This can be activated or deactivated by adding or 
removing a checkmark to/from Trade >> Trade Simulation Mode On on the menu.

To be in Trade Simulation Mode, make certain there is a checkmark by Trade Simulation Mode On. When Sierra 
Chart is in Trade Simulation Mode, all trades will be simulated. 

If Sierra Chart is not in Trade Simulation Mode, then trades will be sent to the connected Trading service, 
assuming it is connected to a valid Trading service. However, this does not necessarily mean that the trades are 
actually live because Sierra Chart may be connected to a simulation account you have with your Broker/Trading 
service.

For example, you could be using the Simulated Futures Trading Service and not have Trade >> Trade Simulation 
Mode On enabled. However, the trades are still simulated. 

Whether Sierra Chart is in Trade Simulation Mode or your order requests are sent to the connected trading service, 
the trading functionality and interfaces in Sierra Chart work identically. There are no differences. 

Although, live trading is different in that trades are handled by a remote server so trading is not necessarily 
instantaneous and works 100% perfectly as it does in trade simulation mode. In most cases Sierra Chart has a very 
reliable and well engineered interface to the live trading servers it works with especially where the FIX protocol is 
used.

When using sub instances of Sierra Chart, and the main/server instance has Trade Simulation Mode enabled, and a 
sub instance has Trade Simulation Mode disabled, the orders will be sent to the main instance from the sub 
instance and they will be simulated within the main instance. 
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How to Know You Are in Trade Simulation Mode
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• The title bar contains: [SIM].
• The Trade Window for the chart will have a different background color. This is set through Global 

Settings >> Graphics Settings >> Colors and Widths >> Chart Trade Window Background - 
Simulation Mode. Set this to a color which cause you to recognize very clearly Sierra Chart is in trade 
simulation mode.

• Order confirmations will say *Simulated* at the top.
• The Trade Window Trade Account list box will have accounts which have the format Sim#.
• The chart trade mode box at the top left of the chart will also be prefixed with [Sim]. The color of the box is 

set according to Global Settings >> Graphics Settings >> Colors and Widths >> Chart Trade Mode 
Box - Simulation.

• The Trade Simulation Mode Control Bar button (TSM) will be pushed in. This button can be colored as 
well. Refer to Control Bar Button Properties to custom color it or change its caption.

• Refer to the image above for an example of all of this.
Control Bar Button for Trade Simulation Mode
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To add a control bar button for Trade >> Trade Simulation Mode, refer to Customizing Control Bar. 

Understanding Non-simulated Trading With an External Simulation 
Account
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In Sierra Chart, when Trade >> Trade Simulation Mode On is disabled, then orders are sent to the connected 
Trading service. This is considered non-simulated/live trading.

Although Sierra Chart may be connected to a simulated account with the Trading service you are using and 
therefore the orders will actually be simulated through that Trading service.

Using Sierra Chart Trade Simulation Mode
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Sierra Chart has a complete Trade Simulation Mode feature. When using Trade Simulation Mode, all of your 
trades will be simulated. Trades from automated trading systems will also be simulated when in this mode. For 
complete documentation, refer to the Trade Simulation documentation.

Basic Trading and the Trade Window
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For instructions to enter New orders, Modify orders, and Cancel orders, using the Trade Window and for 
complete information about the Trade Window, refer to the Basic Trading and the Trade Window page.

Chart Trading and the Chart DOM
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For instructions to use the chart based trading, the Chart DOM , and the Trade DOM features, refer to the Chart 
Trading and the Chart DOM page. Submitting new orders, modifying orders, and canceling orders is all explained.

Viewing Orders and Positions
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When you enter an order to Buy or Sell, this is called an Order and it will be filled either by your Trading service 
or by the Sierra Chart Trade Simulation system, if Sierra Chart is in Trade Simulation Mode. There either can be 
one fill or multiple fills until it is fully filled to the quantity of the order. To view your orders including order 
Status, refer to the Trade Orders Window section on the Trading Information Windows page. 

When an order is filled, this results in what is called a Trade Position. To view the current Trade Positions, refer to 
the Trade Positions tab section on the Trading Information Windows page.

Open Orders and the current Trade Position for a Symbol and Trade Account can also be viewed directly on a chart 
for that symbol. For instructions, refer to the Chart Trading and the Chart DOM page.

The Trade Window also displays the current Trade Position for the Symbol and Trade Account of the Chart or 
Trade DOM that the Trade Window is for.

A detailed log of all historical trading activity is in the Trade >> Trade Activity Log.

Trading Different Symbol Compared with Symbol of Chart
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Follow the instructions below to trade a symbol different than the symbol of the chart.

For example, you may want to trade an options symbol and chart the underlying market.

Or you may want to use one of the Sierra Chart Forex symbols and trade a different corresponding Forex symbol 
with the Trading service you are using. 

1. Select Chart >> Chart Settings.
2. In the Trade and Current Quote Symbol box, enter the particular symbol that you want to trade. This 

symbol should have some relationship to the symbol of the chart but it is the actual symbol that will be 
traded. This needs to be a symbol supported by the Trading service you are using. For additional 
information, refer to Trade and Current Quote Symbol.

3. Press OK.
4. The data in Window >> Current Quote Window will be for this Trade and Current Quote Symbol and 

also the last trade price on the right side of the chart and the market depth data will be for this symbol as 
well. In an upcoming version, there will be the capability for the symbol to be a trade only symbol.

Trading Different Trading Accounts
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Sierra Chart supports using multiple trading accounts which are accessible on the current connection to the external 
Trading service. To do this, requires selecting the Trade Account you want to trade on the Trade Window for a 
Chart or Trade DOM.

Therefore, it is supported to trade different trading accounts from within Sierra Chart.

It is not supported to trade from a single instance of Sierra Chart different Trade Accounts which are part of 
different trading services. For this requires that you use multiple instances of Sierra Chart. Even in the case when 
using multiple instances of Sierra Chart, orders for different Trade Accounts on different Trading services, need to 
be entered separately. 

It is supported to share the market data and trading functionality from a single connection to an external Trading 
and/or Data service, with other instances of Sierra Chart. Refer to Using DTC Server for Data and Trading in 
Another Sierra Chart Instance. 

Maintaining Long and Short Position for Same Symbol
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In Sierra Chart, if you want to maintain both a Long and Short Position for the same symbol at the same time, then 
this is only possible by establishing a Short Position for the symbol in one Trade Account and a Long Position for 
the symbol in another Trade Account. 

Sierra Chart does not have the ability to maintain both a Long and Short Position for the same Symbol in the same 
Trade Account.

In the case of Trade Simulation Mode, there are up to 400 Simulation accounts available. Therefore, there are 
plenty of accounts available to use.

In the case of non-simulated trading, you will need to contact the Trading service you are using to have additional 
accounts assigned if needed.

To set the Trade Account to use, refer to Selecting Trade Account.

Notification of Open Orders when Exiting Sierra Chart

[Link] - [Top]
When exiting from Sierra Chart through File >> Exit or using the X button at the top right of the main program 
window, if there any non-simulated Open orders listed in the Trade >> Trade Positions Window, then a prompt 
will be displayed at the time Sierra Chart is exiting letting you know this is the case and confirming if you want to 
exit or not.

Indication to Exchange for Automated Orders

[Link] - [Top]
Most of the supported Trading services, allow Sierra Chart to identify whether an order is considered manual or 
automated. Sierra Chart does provide this indication to all trading services which support this indication, including 
the direct order routing services. In the case where FIX connectivity, This is the ManualOrderIndicator (1028) tag. 
It is set to true if it is a manual order. If it is an automated order, it is set to false.

Automated orders are orders submitted from automated trading systems, or from the ACSIL Trading functions or 
Attached Orders. All other orders are considered manual orders. 

So there is a proper indication provided to the external Trading service as to whether an order is a manual or 
automated order. 

Sierra Chart Configuration for Most Low Response Time Trading

[Link] - [Top]
Sierra Chart is a very powerful and fast charting and trading platform. It has numerous features and a lot of 
capabilities through its studies to perform advanced analysis and provide charts which can span a long period of 
time. 

However, there are configurations you can use, which can create a high CPU load within the Sierra Chart process 
and cause it to become less responsive at times.

You definitely do not want to be trading live from an instance of Sierra Chart, which is running under a high CPU 
load because this reduces the response times for submitting and processing orders. Sierra Chart typically is able to 
submit orders out to the external trading service in under 40-50 µs. It is designed for very low latency trading. 
However, with additional load this will take longer.

It is supported to run multiple instances of Sierra Chart to distribute processing load. This is accessed through File 
>> New Instance. For complete documentation, refer to Using DTC Server for Data and Trading in Another Sierra 
Chart Instance. 
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You can also install multiple other instances of Sierra Chart on the same computer, and have them access the 
Trading and Data servers directly. This is all possible by using the Teton Order Routing Service and the Denali 
Exchange Data Feed.

If your Sierra Chart configuration is using a high CPU load which would be noticed because Sierra Chart seems 
less responsive at times, then the following configuration is recommended.

Run at least two instances of Sierra Chart as follows:

1. In the main instance of Sierra Chart, only open those Trading DOM windows and charts, which you are 
submitting orders from. In the case of charts, set the Days to Load setting as small as possible. You will 
trade from this main instance of Sierra Chart or you can use a separate sub instance for trading as explained 
below

2. Run a sub instance through File >> New Instance. In this instance create all of the charts you require and 
use the studies you need, for your more advanced and longer-term analysis. 

3. Run additional instances of Sierra Chart as needed to distribute processing load for your more advanced 
analysis. 

4. You may want to trade from a sub instance of Sierra Chart as well and leave the main instance for market 
data processing. In the case of data feeds which are based on the DTC Protocol, which includes all of Sierra 
Chart's own data feeds, market data processing is done on a background thread. In this case it does not help 
to use a sub instance for trading. You can just trade from the main instance. Although in any case market 
data processing is always very efficient so it really does not create a noticeable CPU load in most cases. 

But for other data feeds, it potentially could help to use a sub instance for trading but not necessarily. If you 
do want to use a sub instance for trading, simply run another sub instance with File >> New Instance. But 
it is generally preferred to trade from the main instance which is directly connected to the data feed. 

5. In any of the Charts or Trading DOMs you are trading from, in order to have the very fastest display 
updates, you will want to reduce the Chart Update Interval setting. 

Procedure to Handle Unexpected Trading Issue

[Link] - [Top]
In the case where something unexpected happens when you are trading from Sierra Chart, or there is information 
displayed or not displayed in any of the Trade Information Windows which does not make sense, it is important to 
follow a safe and reasonable procedure. The procedure is explained below.

1. In the case where something unexpected happens when you are trading from Sierra Chart, and what you see 
is not making sense, or you are unsure of the status of an order, or a Trade Position, stop trading at that 
moment unless you are confident some particular action you are going to take in regards to order entry, 
modification or cancellation, is going to be the correct action and will execute as expected.

2. You need to contact your broker or use another trading program to access your trading account, and verify 
that the Open orders are as you expect, if any, and your Trade Positions are as you expect. If they are not as 
you expect, then you need to take the necessary and appropriate action on those Orders and Positions by 
communicating those instructions to your broker's trade desk. The typical procedure would be to cancel the 
outstanding orders and close existing positions. However, you need to do what is appropriate based the 
situation and what you are intending.

3. This may include canceling orders, or entering a offsetting order for an existing Position in order to close 
that Position. 

4. You should not do anything which makes a potential problem worse. For example, if there is an incorrectly 
reported Trade Position Quantity or an order that disappears, do not Flatten the position, or enter a new 
order.

5. For an analysis of what has happened, contact Sierra Chart support. If there is some technical problem we 
need to resolve in Sierra Chart we will do that.

6. In the case where there is a Sierra Chart intermediary server used like in the case of LMAX, TT order 
routing, or FXCM, we can look into the problem better and see what has happened and potentially correct a 
technical issue or provide further information to you which can then be communicated to your trading 
services provider.
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Also, refer to Trading Support. 

Trade Performance Analysis

[Link] - [Top]
This section gives a general overview of the functionality in Sierra Chart for analyzing trading performance.

Sierra Chart stores all of the order fill activity for simulated and non-simulated trading. This order fill data is held 
within the Trade Activity Log. Extensive analysis can be done within Sierra Chart from this data. 

In the case of non-simulated trading, complete order fill history is available when using the Teton Order Routing 
Service. When using other services for non-simulated trading, there is the potential for missing order fills. It is not 
possible for there to be missing order for activity for simulated trading.

The most common way to analyze trading performance and trades is through the Trade Statistics and the Trades 
tabs of the Trade Activity Log. 

There are many Profit/Loss display formats supported.

Commissions can also be optionally included in the Statistics and Trade reporting.

A graphical representation of trading related statistics like Profit/Loss for a particular Symbol and Trade Account is 
supported. 

It is supported to directly export order fills and the data in any of the tabs of the Trade Activity Log for analysis in 
a Spreadsheet.

Difference Between OCO and Bracket Orders

[Link] - [Top]
An OCO order (order cancels order) are two orders together. When one order fills, the other order is canceled. 
There can also be the case, and it depends upon the scenario, where when one of the orders is canceled, the other 
will be canceled as well. 

An example of an OCO order type is the OCO Limit and Stop order type. 

A bracket order consists, of a single Parent order to enter the market, and an OCO order consisting of a Target and 
Stop order. The orders in the OCO order, are also called child orders or Attached Orders.

Attached Orders are orders which are attached to the main order being submitted. These Attached Orders function 
as price Targets and/or Stops. 

The primary order entered is known as a Parent order and all Attached Orders are known as Child Orders or 
Attached Orders.

The Attached Orders are always the opposite Side compared to the Parent order. For example, if the Parent order is 
a Buy order, all the Attached Orders associated with it will be Sell orders.

When there are Stop and Target Attached Orders attached to a Parent order, these orders are in an Order Cancels 
Order (OCO) group.

A simple example of a Parent order with an attached Stop and Target order is commonly known as a Bracket 
order.

Therefore, an OCO order set (2 orders) can be an independent pair of orders, or the OCO order set can be the child 
orders in a Bracket order. 

A bracket order will always have a parent order. An OCO order does not necessarily have a parent order. It can be 
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said that when the parent order of a Bracket order fills, it then changes into an OCO order. 

*Last modified Thursday, 01st August, 2024.
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Introduction

[Link] - [Top]

The Trade Window is used for non-chart based order entry and for settings for order entry from a chart, Chart 
DOM, or Trade DOM. Each chart has its own Trade Window. Each Trade Window is independent from each other 
and is for a particular chart or Trade DOM. 

To open this window, go to a chart or Trade DOM and select Trade >> Open Trade Window for Chart from the 
menu. For further information, refer to Opening Trade Window.

The settings in the Trade Window are saved with the associated chart when you save your charts as a Chartbook. 
When you open your Chartbook, the Trade Window will be restored with the previous settings. You are also able 
to save a Trade Window configuration and easily change among various saved configurations within the Trade 
Window. Refer to Using and Changing Between Different Trade Window and Attached Orders Configurations.

Entering an Order from the Trade Window

[Link] - [Top]
This section explains basic order entry from the Trade Window. For descriptions for each of the controls on the 
Trade Window, refer to the Trade Window Controls section. To enter an order, follow these instructions:

1. For the orders to be simulated, make sure there is a check mark by Trade >> Trade Simulation Mode On. 
If you want the orders to be sent to your Trading service, make sure there is not a check mark by Trade >> 
Trade Simulation Mode On.

2. If you will be entering orders that will be sent to your Trading service, then make sure you are connected to 
the server by selecting File >> Connect To Data Feed. If this command is disabled on the menu, then this 
means you are already connected.

3. Open or activate a chart for the symbol you wish to trade. You can open a chart through File >> Find 
Symbol.

4. Select Trade >> Open Trade Window for Chart on the menu. This will open a Trade Window where you 
can enter orders and also adjust settings, such as Attached Orders, that are also used when entering orders 
from the chart or ChartDOM. 

5. Select the Main tab.
6. If you wish to attach the Trade Window to the chart, press the Menu (M) button and select Attach Trade 

Window to Chart Window. Select this very same command again to detach it.  
7. In the list box that contains Order Types, select the Order Type. Typically you will use either Market or 

Limit. Refer to Order Types for descriptions of each.
8. If the selected Order Type type, requires a price, then enter price in the Limit or Stop price box. Refer to 

Price Formatting.
9. Set the order Quantity. You can also press one of the quantity buttons on the Trade Window to quickly 

select the quantity.
10. Set the Time in Force (TimeInForce) to what you require.
11. Press either the BUY or SELL buttons.
12. Or, set the Quantity and Time in Force (TimeInForce) to what you require and press one of the BUY BID, 

BUY MKT, BUY ASK, SELL BID, SELL MKT, SELL ASK buttons.
13. By default, you will receive a confirmation before the order is processed. Press Yes to confirm. The 

confirmations can be disabled by pressing the Menu (M) button and removing the checkmark from the 
Confirm New Orders menu command.

14. To view your Orders or your current Positions, refer to the Trading Information Windows documentation 
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page. The Orders and the Position for the symbol of the chart are also displayed directly on the chart when 
Trade >> Chart Trade Mode On is checked on the menu. 

15. For instructions to enter orders directly from the chart or the Chart DOM, refer to Chart Trading.
Modifying an Order

[Link] - [Top]
To modify a working order, you first need to go to the chart or Trading DOM that you opened the Trade Window 
from and enable Trade >> Chart Trade Mode On on the menu. 

You will then see the working orders displayed on the chart. To modify the price of the order, click and drag on the 
order line on the chart to the new price level. 

To change the quantity of the order, left click on the quantity number button on the order line on the chart. For 
complete details, including modifying orders you cannot see, refer to Modifying and Canceling Orders on the 
Chart.

Canceling an Order

[Link] - [Top]
To Cancel an order do one of the following:

1. Cancel the order directly from the chart. For instructions, refer to the Modifying and Canceling Orders on 
the Chart documentation.

2. Select Trade >> Orders an Positions on the main menu. Select the Orders tab. Highlight the order you 
want to cancel from the list. Press the button labeled Cancel at the top of the Orders and Positions window.

3. Press the Flatten button on the Trade Window to Flatten your position and cancel all orders for the symbol.
4. Press the Cancel All button on the Trade Window. This will cancel all orders for the symbol.
5. Add the Cancel All command to the Chart Trade shortcut menu. Right-click on the chart and select Cancel 

All to use this command. 
In all of these cases, the cancellation request will be made to your connected Trading service or to the internal 
Sierra Chart Trade Simulation system. The order Status will then go to Pending Cancel. Once the order is actually 
canceled, its order Status will then be set to Canceled in the Trade >> Trade Orders Window list.

Trade Window Controls

[Link] - [Top]

To open the Trade Window for a chart or a Trade DOM, go to that chart or Trade DOM and select Trade >> Open 
Trade Window For Chart.

For complete instructions, refer to Opening Trade Window for Chart or Trade DOM.

The trade window has multiple tabs that are explained below. The tab that just has the letter C on it is a way to 
display a more compact form of the Trade Window. In the following sections, where it lists the options for Main/C 
it is referring to when either the Main tab or the C tab is selected.

Main/C >> Position Quantity@Price: / P: (Compact tab)

[Link] - [Top]
This box displays the current Trade Position Quantity and Average Price for the symbol the Trade Window is for. 
For complete information about non-simulated trade Position data, refer to Trade Positions Window.

Position Data Format: [quantity]@[position average price]

In Trade Simulation Mode, the Position Quantity and Average Price box on the Trade Window for the chart or 
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Trade DOM, indicates the current simulated Trade Position data for the Symbol and selected Trade Account. 

For complete information as to how the Trade Position Average Price is calculated and to choose the method of 
calculation that you want to use, refer to How Average Price for Positions is Calculated and Used.

In the case of when using a Position Average Price calculation method which is performed by Sierra Chart, there is 
no consideration of the commission setting for a Symbol in this average price calculation. 

The following color settings in the Graphics Settings window affect this particular display: 

1. Chart Trade Window Position Long/Profit Background Color
2. Chart Trade Window Position Short/Loss Background Color
3. Chart Trade Window Position Flat Background Color
4. Chart Trade Window Text Color

The font for this display is controlled through the operating system.

Main/C >> Open Profit/Loss (P/L)

[Link] - [Top]
For an example of the Open Profit/Loss, refer to the image to the right. It is prefixed with P/L:.

When there is a nonzero current Trade Position for the symbol of the chart or Trade DOM, the Open Profit/ Loss 
displays the Profit or Loss for the current Trade Position. There are various formats that can be displayed. 

The calculation method is as follows: (Current Price - Average Position Price) * Position Quantity. This gives 
the Open Profit/Loss in Points. 

It can be converted to other formats including a Currency Value by setting this through the Chart >> Chart 
Settings >> Trading >> Profit/Loss Format setting. Refer to the documentation for the Profit/Loss Format 
setting for the calculation method for Currency Value. 

If there any problems with the display of the Profit/Loss, refer to Profit/Loss Calculations and Symbol Settings. 

The Current Price used in the formula can be either the last trade price or the current Bid or Ask price. It is the last 
trade price if Global Settings >> General Trade Settings >> Use Bid/Ask for Open Profit/Loss Calculations is 
disabled. When this option is enabled, the current Bid price is used for short positions and the current Ask price is 
used for long positions.

Be aware, that if the market data feed is lagging by a significant amount of time, the currently displayed Open 
Profit/Loss will not be completely accurate. The degree of inaccuracy would be dependent on the amount of time 
of the lag and the price difference between the actual real-time data, and the received data at the time.

The following color settings in the Graphics Settings window affect this particular display: 

1. Chart Trade Window Position Long/Profit Background Color
2. Chart Trade Window Position Short/Loss Background Color
3. Chart Trade Window Position Flat Background Color
4. Chart Trade Window Text Color

The font for this display is controlled through the operating system.

Main/C >> Daily or Net Profit/Loss (DailyPL / NetPL)

[Link] - [Top]
The Daily Profit/Loss indicates the Profit or Loss for the trading day not including the current open position Profit/
Loss. 

Net Profit/Loss is the Daily Profit/Loss + Open Profit/Loss. For complete details, refer to Viewing Open, Daily, 
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and Closed Profit/Loss on the Chart Trading page. 

To display the Net Profit/Loss instead of the Daily Profit/Loss, enable Global Settings >> Chart Trade Settings 
>> Include Open P/L in Chart/Trade DOM P/L Display (NPL) .

These Profit/Loss values can be converted to other formats including a Currency Value by setting this through the 
Chart >> Chart Settings >> Trading >> Profit/Loss Format setting. Refer to the documentation for the Profit/
Loss Format setting for the calculation method for Currency Value. 

For help with any inaccuracy or any unexpected value for the Daily Profit/Loss, refer to Help with Daily Profit/
Loss.

The following color settings in the Graphics Settings window affect this particular display: 

1. Chart Trade Window Position Long/Profit Background Color
2. Chart Trade Window Position Short/Loss Background Color
3. Chart Trade Window Position Flat Background Color
4. Chart Trade Window Text Color

The font for this display is controlled through the operating system.

Main/C >> Trade Account (Selecting Trade Account for Chart / Trade DOM)

[Link] - [Top]
On the Trade Window for the Chart or Trade DOM, the list box containing the Trade Accounts displays the current 
selected Trade Account. Refer to the image below.

If this list box is not visible as shown in the image below, then check the Hide Trade Account List setting 
accessible through M/Menu >> Settings >> Hide Trade Account List on the Trade Window. 

This list box allows you to select among the Trade Accounts which are available on the current connection you 
have to your Trading service when not in Trade Simulation Mode. Refer to the image below.

Whether in Trade Simulation Mode or not, multiple Trade Accounts are supported.

The Chart or Trade DOM the Trade Window is for, will only show Orders and Positions for the selected Trade 
Account and Symbol of that Chart or Trade DOM. Understand that each Chart or Trade DOM has its own Trade 
Window. You have to set the Trade Account correctly for each Chart or Trade DOM you want to see Orders and 
Positions on.

In the case of when Trade >> Trade Simulation Mode On is disabled, to ensure you see the available Trade 
Accounts make sure there is a connection to the trading server by selecting File >> Connect to Data Feed if not 
currently connected. 

If there have been any changes with the Trade Accounts on the username you are logged in with to your Trading 
service, then Reconnect to the Data Feed after those changes. 

When Trade >> Trade Simulation Mode On is enabled, there is more than one available Trade Account that can 
be selected. The number of Trade Accounts is specified through Global Settings >> General Trade Settings >> 
Number of Simulation Accounts. 

You can choose to add up to 1000 Trade Simulation accounts. You can use a different Trade Simulation Account 
to test different trading ideas or to separate trading activity for the same Symbol for whatever purpose.

In the case of when using Trade Simulation Mode (Trade >> Trade Simulation Mode On is checked), and also 
during a Chart Replay, you must use a Simulated Trade Account. These begin with the text Sim. Example: Sim1. If 
you are not using a Simulated Trade Account when in Trade Simulation Mode, orders will be rejected.
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It is essential to make sure you are working with the correct Trade Window for the Chart or Trade DOM. This will 
be easily identified if it is attached. If it is not attached, then refer to the Opening Trade Window for Chart or Trade 
DOM section for instructions to open the Trade Window for Chart or Trade DOM. 

You may be looking at a Trade Window which is for a different Chart if it is not attached. In this particular case 
you can end up changing the Trade Account for a different Chart, and therefore it not go into effect in the Chart or 
Trading DOM you are trading from.

When Sierra Chart is connected to your Trading service account, if the available Trade Accounts you expect to see 
are not listed in the Trade Account list box, then contact your trading service about this. If they add an account, 
you will need to reconnect to the data feed to see it listed in the list of Trade Accounts. 

When enabling Trade >> Trade Simulation Mode On, the most recently selected simulation account will then be 
reselected in the list of Trade Accounts. When disabling Trade >> Trade Simulation Mode On, the most recently 
selected non-simulated account will then be reselected in the list of Trade Accounts. 

Although in the case of a sub instance of Sierra Chart, when disabling Trade Simulation Mode within that sub 
instance, the previously selected simulation account will remain selected since it is possible to use that with trading 
in the main instance of Sierra Chart which can be set to Trade Simulation Mode. 

If you have different usernames with an external trading service you are using, each with a different Trade 
Account, then you need to use separate installations of Sierra Chart for each of those usernames. For 
documentation, refer to Using Multiple Data and Trading Services at the Same Time. 

Main/C >> Flatten (Flatten and Cancel)

[Link] - [Top]
This command Flattens the position and Cancels all the working orders for the symbol, except for Market orders. 

When this command is used, the existing Trade Position Quantity for the symbol is combined with the quantities of 
any market orders that will reduce the size of the Position. This is necessary to determine the order quantity to 
completely flatten the Position. Therefore, if you have a Position of +10 (long) and you have a market sell order 
with quantity 5, this command will enter a Sell Market order with quantity 5 and cancel all orders except for the 
working market orders. 

If the Flatten command sees that there is not a Position, it will indicate this in the Trade >> Trade Service Log 
(Trade Order Error: Unable to Flatten or Reverse because a position does not exist for the symbol). Any 
outstanding working orders will still be canceled in this case. 

There is also correct interpretation of partially filled Market orders. For example, if you have a Position of quantity 
+2, and there is a Sell Market order that is Open with a quantity of 2 and the Filled Quantity is 1, then the Flatten 
command will not issue a new market order.

If the Flatten command is disabled on the Trade Window, it will need to be enabled. Refer to Enabling/Disabling 
Trade Window Order Buttons. 

The Trade Position which is used with the Flatten command is the same Position you see on the Trade Window. 
Refer to Position Quantity@Price.

The Flatten and Cancel command can also be selected from the Chart Trade shortcut menu which is displayed 
when right clicking on a chart or Trade DOM away from the price scale and market data columns. Refer to the 
image below. If the command is not listed on that menu, then add it through Global Settings >> Customize Chart 
Trade Menu.

The Flatten and Cancel command can also be sent through a Keyboard Shortcut. Refer to Trading Keyboard 
Shortcuts. 
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When using the Flatten and Cancel command, it is recommended that you enable the Hold Market Order Until 
Pending Cancel Orders Are Confirmed option to avoid the possibility where the Market order which flattens the 
Trade Position gets rejected due to contract limits or margin requirements on the account. Since it will not be sent 
to the Trading service until the outstanding Target and Stop orders and other nonmarket orders are canceled. 
However, using this option means that there is going to be a delay with sending the Market order. If there is no 
acknowledgment of the canceling of the outstanding working orders like Attached Orders, then the market order 
will never be sent.

When using the Flatten and Cancel command, no matter the state of the above setting, the working orders are 
always canceled first and then the market order to close the position is sent. 

Main/C >> Reverse (Reverse and Cancel)

[Link] - [Top]
This command Reverses the current Trade Position with a Market order and Cancels all the working orders for the 
symbol, except for market orders. 

The order quantity of the Market order will be equal to the amount to flatten the existing Trade Position plus the 
amount of the current Order Quantity setting on the Trade Window. 

For example, if the current Trade Position is -3, the Order Quantity setting on the Trade Window is 2, there are 
currently no market orders outstanding, a Buy Market order will be sent with a quantity of 5. When it is filled, the 
resulting Trade Position will be +2. 

When Attached Orders are used, there will be two separate market orders. One to flatten the Trade Position and 
another one to establish the new Position. This is necessary when using Attached Orders. 

When this command is used, the existing Trade Position quantity for the symbol is combined with the quantities of 
any market orders that will reduce the size of the Trade Position. This is necessary to determine the order quantity 
to completely flatten the Position and avoid any unnecessary orders from being sent which would result in an 
incorrect final Position.

Therefore, if there is a current Trade Position of +10 (long) and there still is a Sell Market order outstanding with a 
quantity 5, meaning there is an effective Trade Position of +5, the Order Quantity setting on the Trade Window is 
5, then this command will enter a Sell order with a quantity 10 and cancel all orders except for the working market 
orders. This will result in a new Trade Position of -5. If there is a +10 Position with no working market orders, the 
Order quantity setting on the Trade Window is 5, then this command will enter a Sell Market order with a quantity 
of 15. This will result in a new Trade Position of -5.

If the Reverse command sees that there is not a current Trade Position for the Symbol and Trade account, it will 
indicate this in the Trade >> Trade Service Log (Trade Order Error: Unable to Flatten or Reverse because a 
Position does not exist). Any outstanding working orders will still be canceled in this case. 

There is also correct interpretation of partially filled Market orders. For example, if you have a Trade Position of 
quantity +2, and there is a Sell Market order that is Open with a quantity of 4 and the Filled Quantity is 1, then the 
Reverse command will not issue a new market order.

If the Reverse command is disabled on the Trade Window, it will need to be enabled. Refer to Enabling/Disabling 
Trade Window Order Buttons. 

The Trade Position quantity which is used with the Reverse command is the same Trade Position you see on the 
Trade Window. Refer to Position Quantity@Price.

The Reverse and Cancel command can also be selected from the Chart Trade shortcut menu which is displayed 
when right clicking on a chart or Trade DOM away from the price scale and market data columns. Refer to the 
image below. If the command is not listed on that menu, then add it through Global Settings >> Customize Chart 
Trade Menu.
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The Reverse and Cancel command can also be sent through a Keyboard Shortcut. Refer to Trading Keyboard 
Shortcuts. 

When using the Reverse and Cancel command, it is recommended that you enable the Hold Market Order Until 
Pending Cancel Orders Are Confirmed option to avoid the possibility where the Market order which flattens the 
Trade Position gets rejected due to contract limits or margin requirements on the account, since it will not be sent 
to the Trading service until the outstanding Target and Stop orders and other nonmarket orders are canceled. 
However, using this option means that there is going to be a delay with sending the Market order. If there is no 
acknowledgment of the canceling of the outstanding working orders like Attached Orders, then the market order 
will never be sent.

Main/C >> Cancel All

[Link] - [Top]
This button will cancel all working orders for the Symbol and Trade Account the chart or Trading DOM is set to. 

If there are no working orders for the Symbol and Trade Account of the chart or Trade DOM, then this button will 
be disabled. This is normal.

The Cancel All command can also be selected from the Chart Trade shortcut menu which is displayed when right 
clicking on a chart or Trade DOM away from the price scale and market data columns. Refer to the image below. If 
the command is not listed on that menu, then add it through Global Settings >> Customize Chart Trade Menu.

Main/C >> Order Quantity Buttons

[Link] - [Top]
On the Main and C tabs of the Trade Window there is a row of 6 quantity buttons. Refer to the image below. 

These buttons allow you to quickly change the order quantity for new orders. The quantity that will be changed to 
is displayed on the button itself. 

The quantity that these buttons will set is configured through the Set tab of the Trade Window. Set the order 
quantities in the Button 1-6 Quantity boxes.

To reset the buttons to the default quantities based upon the Default Order Quantity for the symbol, press the 
Default Quantities button on the Set tab. To modify the Default Order Quantity, you will need to edit the Global 
Symbol Settings for the symbol. 

Keyboard Shortcuts for Preset Order Quantities

[Link] - [Top]
It is supported to configure keyboard shortcuts to select these preset Order Quantity buttons and change the current 
Order Quantity to the Quantity specified by the button. For instructions, refer to Trading Keyboard Shortcuts. 

Control Bar Buttons for Preset Order Quantities

[Link] - [Top]
It is supported to add Control Bar buttons to select these Order Quantity Buttons and change the Order Quantity on 
the Trade Window to the Quantity specified by the button.

To configure a Control Bar with these buttons, refer to Control Bars. 

In Global Settings >> Customize Control Bars >> Control Bar 1-8 , expand the Trading Commands list in the 
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Available Control Bar Commands list. 

You will then want to add the Order Quantity Button # buttons as you require. 

Main/C >> BE (BreakEven button)

[Link] - [Top]
The BE button stands for Break Even. The BE button will move the Stop Attached Order to the Average Fill Price 
of the parent order. 

When using Scale In functionality with Attached Orders, the Average Fill Price of the parent order changes with 
each Scale In.

The breakeven price (Average Fill Price of the parent order) is not at all affected by the Position Average Price 
calculation method. The breakeven price is not changed by scaling out either.

It is also supported to use the current Average Position Price as the breakeven level. Refer to Always Use Position 
Average Price For Reference Price for Break Even Command. 

By default, selecting the BE button will only move the nearest attached order to the Average Fill price of the 
parent. This behavior can be modified by changing the setting of the Move to Breakeven (BE) Command setting 
found in Global Settings >> Chart Trade Settings.

If this option is set to Move All Stop Attached Orders and the option for Disable Order Confirmations - Global is 
not selected, then when selecting the BE button, a confirmation for each attached Stop order will be presented.

An offset relative to the Average Fill price of the parent order, can optionally be set on the Set tab of the Trade 
Window through the Set >> Move To BE Offset (Ticks) setting. This is set in ticks, where 1 equals 1 tick. If this 
is set to 1 and the Stop order is a Sell Stop, then the Stop order will be moved to 1 tick above the Average Fill 
price. If this is set to -1 and the Stop order is a Sell Stop, then the Stop order will be moved to 1 tick below the 
Average Fill price.

This command button has no effect on nonattached Stop orders. 

Main/C >> Use Attached Orders

[Link] - [Top]
For complete documentation for Use Attached Orders, refer to Use Attached Orders.

Main/C >> Menu (M) button

[Link] - [Top]

The Menu (M) button lists a menu with various Trading related commands and options. Some commands apply 
globally and some commands apply only to the specific chart or Trading DOM the Trade Window is associated 
with. In this case they are labeled (chart specific) in the documentation.

On the Main tab of the Trade Window, the menu is labeled M. On the C (Compact) tab, it is labeled Menu. 

Each Chart or Trading DOM, has its own Trade Window. Refer to Opening Trade Window for Chart or Trade 
DOM. 

The commands which are not already listed on the top level Trade Menu are documented below.

Main/C >> Menu >> Trade Simulation Mode On

[Link] - [Top]
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This is the same setting as Trade >> Trade Simulation Mode On.

Main/C >> Menu >> Trading Locked

[Link] - [Top]
This is the same setting as Trade >> Trading Locked.

Main/C >> Menu >> Attach Trade Window to Chart Window

[Link] - [Top]
This is the same setting as Trade >> Attach Trade Window to Chart Window.

Main/C >> Menu >> Close Trade Window (chart specific)

[Link] - [Top]
This command closes the Trade Window for the chart.

Main/C >> Menu >> Auto Trading Enabled - Global

[Link] - [Top]
This is the same setting as Trade >> Auto Trading Enabled - Global.

Main/C >> Menu >> Save Configuration

[Link] - [Top]
This command is used to save the current configuration of the Trade Window. Refer to the Using and Changing 
Between Different Trade Window and Attached Orders Configurations section.

Main/C >> Menu >> Order Confirmations (chart specific)

[Link] - [Top]
Each chart or Trade DOM has its own set of order confirmation options. Therefore, on some charts or Trade 
DOMs, you can have order confirmations enabled and on others you can have them disabled. 

All of the order confirmations can be globally disabled through Global Settings >> Chart Trade Settings >> 
Disable Order Confirmations - Global. Therefore, uncheck this option to ensure that the below documented order 
confirmations will work.

To disable a particular order confirmation for a particular chart or Trade DOM do the following:

1. Select Trade >> Open Trade Window for Chart to open the Trade Window for the specific chart or 
Trade DOM you are working with, if it is not already open. For specific details, refer to Opening Trade 
Window for Chart or Trade DOM. 

2. Select the Main tab.
3. Press the M button depending upon which tab is selected. Refer to the image below.
4. Select the Confirmations submenu. Refer to the images below.
5. Disable the Confirmations that you do not want by removing the check mark.

  
Order Confirmations and changing the Trade Window Configuration: Refer to Trade Window Configuration 
Causing Existing Trade window Settings to be Changed.

Main/C >> Menu >> Confirmations >> Confirm New Orders (chart specific)

[Link] - [Top]
This command enables or disables the confirmation prompt when placing a new order from the Trade Window, the 
chart, Chart DOM, or Trade DOM. When checked, you will be asked to confirm an order. It is safest to keep this 
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option enabled, to prevent inadvertent order entry.

For more information, refer to Order Confirmations.

Main/C >> Menu >> Confirmations >> Confirm Cancel All (chart specific)

[Link] - [Top]
This command enables or disables the confirmation prompt for the Cancel All button on the Trade Window for the 
chart or Trade DOM. This confirmation also applies to the Chart Trade shortcut menu Cancel All command.

For more information, refer to Order Confirmations.

Main/C >> Menu >> Confirmations >> Confirm Flatten/Reverse (chart specific)

[Link] - [Top]
This command enables or disables the confirmation prompt for the Flatten and Reverse buttons on the Trade 
Window for the chart or Trade DOM. This confirmation also applies to the Chart Trade shortcut menu Flatten and 
Reverse commands.

For more information, refer to Order Confirmations.

Main/C >> Menu > > Confirmations >> Confirm Order Modifications (chart specific)

[Link] - [Top]
This command enables or disables the confirmation prompt for Order Modifications from the Trade Window, the 
chart, Chart DOM, or Trade DOM.

For more information, refer to Order Confirmations.

Main/C >> Menu > > Confirmations >> Confirm Order Cancellations (chart specific)

[Link] - [Top]
This command enables or disables the confirmation prompt for Order Cancellations from the Trade Window, the 
chart, Chart DOM, or Trade DOM.

For more information, refer to Order Confirmations.

Main/C >> Menu >> Orders

[Link] - [Top]

Main/C >> Menu >> Orders >> Support Scale In (chart specific)

[Link] - [Top]
For complete information, refer to Scaling In section on the Attached Orders page.

Main/C >> Menu >> Orders >> Support Scale Out (chart specific)

[Link] - [Top]
For complete information, refer to Scaling Out section on the Attached Orders page.

Main/C >> Menu >> Orders >> Maintain Same Quantity for OCO Group Orders (chart specific)

[Link] - [Top]
Target and Stop Attached Orders (submitted at the same time and with the same OCO Group number) and OCO 
Limit and Stop orders, are contained within the same OCO order pair or group. In the Trade >> Trade Orders 
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Window, you will see the OCO ID of the orders. The two orders will have the same OCO ID.

If 2 orders have the same OCO ID, then they are part of the same OCO pair. When you modify the quantity of one 
order in an OCO pair, the other order with the same ID will be adjusted to the same quantity if this option is 
enabled (checked).

If this option is not enabled (not checked), this will not occur. You need to also be aware that the Trading service 
you are using may also automatically adjust the quantities to be the same when you modify a quantity of one of the 
orders. Even if this option is not checked.

Main/C >> Menu >> Orders >> Use Stop-Limit Orders on ChartDOM (chart specific)

[Link] - [Top]
When this command is enabled, then a Stop order entry on the Chart DOM / Trade DOM will be submitted as a 
Stop-Limit order instead. The Limit price is automatically set and based upon Stop-Limit Order Limit Offset 
setting on the Set tab of the Trade Window. 

Main/C >> Menu >> Orders >> Use MIT Orders on ChartDOM (chart specific)

[Link] - [Top]
When this command is enabled, then a Limit order entry on the Chart DOM / Trade DOM will be submitted as a 
Market if Touched order instead.

Main/C >> Menu >> Orders >> Use Limit Chase Orders (chart specific)

[Link] - [Top]
When this command is enabled, then Limit orders from the chart will be converted to Limit Chase Orders.

Main/C >> Menu >> Orders >> Cancel Orders on Flat Position (chart specific)

[Link] - [Top]
When this command is enabled, and the Trade Position Quantity for the chart goes from a nonzero Trade Position 
Quantity to a zero Trade Position Quantity, then any working orders for the Symbol and Trade Account of the 
chart will then be canceled.

The canceling of working orders only goes into effect when the Trade Position Quantity goes to 0 and remains 
there. If the Trade Position direction changes from long to short or short to long, the orders will not be canceled. 

Main/C >> Menu >> Settings

[Link] - [Top]
  

Main/C >> Menu >> Settings >> Color Same As Chart (chart specific)

[Link] - [Top]
When Trade Simulation Mode is disabled and the Trade Window is attached to a chart or Trade DOM, then the 
background color of the Trade Window will be colored the same color as the chart background color when this 
option is enabled.

Main/C >> Menu >> Settings >> Hide Pending Attached Orders (chart specific)

[Link] - [Top]
When Hide Pending Attached Orders option is enabled, then Attached Orders which are still in a Pending state 
are hidden on the chart or Trade DOM.

Main/C >> Menu >> Settings >> Ignore Quantity on Load Configuration
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[Link] - [Top]
When Ignore Quantity on Load Configuration is enabled, and a Trade Window configuration is selected, the stored 
order quantity with that Trade Window configuration is ignored. Otherwise, the stored quantity is set on the Trade 
Window.

Main/C >> Menu >> Settings >> Reset Quantities on Symbol Change

[Link] - [Top]
When Reset Quantities on Symbol Change is enabled, and the symbol of the chart changes, the quantity on the 
Trade Window will be changed to the Default Order Quantity set for the symbol in the Global Symbol Settings and 
the Quantity buttons will be reset based upon this default order quantity. 

Main/C >> Menu >> Settings >> Use Order Fill Calculated Position (chart specific)

[Link] - [Top]
For complete documentation for this setting, refer to Using Order Fill Calculated Trade Positions.

Main/C >> Menu >> Settings >> Order Allocation to Trade Accounts

[Link] - [Top]
Selecting this option brings up the Order Allocations to Trade Account window. This window is used to select 
trading accounts that will have exact copies of the orders that are placed for the chart from which this window is 
opened.

Full documentation and Setup Instructions can be found on the Order Allocation to Trade Accounts documentation 
page.

Main/C >> Menu >> Settings >> Hide Trade Account List

[Link] - [Top]
When Hide Trade Account List is enabled, the menu to select a Trade Account is not displayed on the Trade 
Window.

Main/C >> Menu >> Chart Trade Mode On

[Link] - [Top]
This is the same setting as Trade >> Chart Trade Mode On.

Main/C >> Menu >> Trading Chart DOM On

[Link] - [Top]
This is the same setting as Trade >> Trading Chart DOM On.

Main/C >> Menu >> Show Order Fills

[Link] - [Top]
This is the same setting as Trade >> Show Order Fills.

Main/C >> Menu >> Only Orders From Chart

[Link] - [Top]
This is the same setting as Trade >> Only Orders From Chart.

Main/C >> Menu >> Use Attached Orders (chart specific)

[Link] - [Top]
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For complete documentation, refer to Use Attached Orders.

Main/C >> Menu >> Customize Chart/Trade DOM Columns

[Link] - [Top]
This is the same setting as Trade >> Customize Chart Trade DOM Columns.

Main/C >> Menu >> Trading Keyboard Shortcuts Enabled

[Link] - [Top]
This is the same setting as Trading Keyboard Shortcuts Enabled.

Main/C >> Menu >> Help

[Link] - [Top]
This opens this page of the documentation.

Main/C >> Buy Bid

[Link] - [Top]
This command will set the order type to Limit and set the Limit price to the current Bid price and will enter a Buy 
order with the specified Quantity and Time in Force.

The determination of the current Bid price is what Sierra Chart has received at the time of the order submission. 
This value can be old by the time the order gets to the exchange. 

Main/C >> Buy Mkt

[Link] - [Top]
This command will set the order type to Market and will enter a Buy order with the specified Quantity and Time in 
Force.

Main/C >> Buy Ask

[Link] - [Top]
This command will set the order type to Limit and set the Limit price to the current Ask price and will enter a Buy 
order with the specified Quantity and Time in Force.

The determination of the current Ask price is what Sierra Chart has received at the time of the order submission. 
This value can be old by the time the order gets to the exchange. 

Main/C >> Sell Bid

[Link] - [Top]
This command will set the order type to Limit and set the Limit price to the current Bid price and will enter a Sell 
order with the specified Quantity and Time in Force.

The determination of the current Bid price is what Sierra Chart has received at the time of the order submission. 
This value can be old by the time the order gets to the exchange. 

Main/C >> Sell Mkt

[Link] - [Top]
This command will set the order type to Market and will enter a Sell order with the specified Quantity and Time in 
Force.
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Main/C >> Sell Ask

[Link] - [Top]
This command will set the order type to Limit and set the Limit price to the current Ask price and will enter a Sell 
order with the specified Quantity and Time in Force.

The determination of the current Ask price is what Sierra Chart has received at the time of the order submission. 
This value can be old by the time the order gets to the exchange. 

Main >> Order Type

[Link] - [Top]
In the list box that contains the order types, select the order type that you want to use for manual order entry. For 
documentation for all of the order types, refer to the Order Types documentation.

Main >> Price Boxes

[Link] - [Top]
There are 2 price boxes on the Main tab of the Trade Window. Either none, 1 or 2 price boxes are enabled, 
depending upon the selected order type. In a price box you can manually enter a price in the box or select one from 
the list. All of the current bid and ask prices from market depth data, if available, are listed. Refer to the Price 
Formatting section for the format for price entry. For additional information, refer to the Order Types 
documentation.

Main >> Order Quantity (Quantity)

[Link] - [Top]
The Quantity control in the Trade Window sets the quantity for the order to be submitted. This can be shares, 
contracts, or the number of currency units in the case of the Forex markets. 

To open the Trade Window, refer to Opening Trade Window. 

Select a number from the drop down list or manually enter the order quantity. 

This order quantity applies to orders directly entered from the Trade Window, the Chart, Chart DOM, or Trade 
DOM. 

The quantities listed in the list box are in increments of the Default Order Quantity for the symbol or symbol 
pattern in Global Settings >> Symbol Settings. For further information, refer to Global Symbol Settings. 

The Order Quantity can also be quickly changed through the Order Quantity Buttons.

The Order Quantity can also be changed through the Trade Mode Box at the top left of the chart when in Chart 
Trade Mode. Refer to the Entering Orders from the Chart instructions. 

 
Main >> TimeInForce (Time in Force):

[Link] - [Top]
The order time in force. All of the type supported by Sierra Chart are listed. These include:

• Day
• Good till Canceled
• Good till Date-Time: In the case of CME order routing, only the Date portion is used. The Time is 

ignored. The order will cancel at the end of the trading day on that specific date. In other cases, how this 
particular Date-Time is used is Trading service specific.

• Immediate or Cancel
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• All or None
• Fill or Kill
• Send Order at Time: When using this Time in Force, this means the order will be sent at the specified 

time. This will be a time in the future. The time is specified in the box below the Time in Force list box. 
The time is specified in this format: HH:MM:SS and is in the same Time Zone as the chart the Trade 
Window is for. 

When using this Time in Force type, the order is going to be held on the Sierra Chart side until the the 
specified time is encountered. You can also select the order in the Trade >> Trade Orders Window and 
select [Send Held] from the menu to send it immediately. In this last case, the order then becomes an order 
which will be processed immediately without regard to time. 

When in Trade Simulation Mode (Trade >> Trade Simulation Mode On is enabled), the Time In Force works as 
described in the Time In Force for Simulation section.

There is a separate Time in Force for Attached Orders setting that needs to be set. Only a limited number of 
options are available for this particular setting.

Not all external Trading services or exchanges will support all of the available Time in Force settings. If you use an 
unsupported type, the order will be rejected. This reject will be logged in the Trade Activity Log and also in Trade 
>> Trade Service Log.

Main >> Date-Time setting

[Link] - [Top]
If you have specified a Time in Force of Good Till Date-Time , then this control lets you select the expiration 
date and time. Some services may not require a time, only a date. In those cases, the time is ignored.

Main >> Buy

[Link] - [Top]
Enter a Buy order using the specified order type, price, quantity, and time in force

Main >> Sell

[Link] - [Top]
Enter a Sell order using the specified order type, price, quantity and time in force.

Targets tab (Attached Orders)

[Link] - [Top]
For complete instructions for using Attached Orders, refer to the Attached Orders page.

 
Trade Window 'Set' Tab

[Link] - [Top]

Set >> Stop-Limit Order Limit Offset

[Link] - [Top]

Set >> Stop-Limit Order Limit Offset >> Primary Orders

[Link] - [Top]
This setting applies to primary or main orders. Not to Attached Orders. This control specifies the number of Ticks 
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or a Percentage of the current price of the symbol being traded, away from the Stop price that the Limit price for a 
Stop-Limit order is set to. 

For example, if this is set to 4 Ticks, a Buy Stop-Limit order is entered at 100, the Tick Size is 1 for the symbol, 
the Limit price will then be automatically set to 104 with the order. This means that once the Stop is triggered at 
100, the order will be filled at a price which is no worse than 104. For additional information, refer to the Stop-
Limit Order Type.

Set >> Stop-Limit Order Limit Offset >> Attached Orders

[Link] - [Top]
This setting applies Attached Orders only. This control specifies the number of Ticks or a Percentage of the parent 
order price, away from the Stop price that the Limit price for a Stop-Limit type of Attached Order is set to. For 
example, if this is set to 4 Ticks, a Buy Stop-Limit Attached Order has a Stop price of 100, the Tick Size is 1 for 
the symbol, the Limit price will then be automatically set to 104 with the order. This means that once the Stop is 
triggered at 100, the order will be filled at a price which is no worse than 104.

Set >> Stop-Limit Order Limit Offset >> Offset Type

[Link] - [Top]
This specifies the offset type either as Ticks or a Percentage for the Limit offset for Primary and Attached Stop-
Limit orders.

Set >> Auto-Set Prices Offset for OCO Buy and Sell Orders

[Link] - [Top]
The setting is used with the OCO Order Types. For the OCO order types that have the 2 OCO orders automatically 
set from a selected reference price, this is the number of Ticks from this reference price that the orders are set to. 
For example, if the selected reference price is 100, the Tick Size is 1 for the symbol being traded, and this is set to 
10, then one of the OCO orders will have a price of 110 and the other will have a price of 90.

Set >> Maximum Chase for Chase Limit Orders

[Link] - [Top]
This setting applies to Limit Chase and Limit Touch Chase order types. 

This is the maximum amount in Ticks, that a Limit Chase order will be adjusted by. For example, if a chase order 
has a limit price of 100 , the Tick Size is 1 for the symbol being traded, and this is set to 4, then the limit price will 
be adjusted by no more than 4 points. 

Refer to the Limit Chase order types for more information about how this setting is used.

Set >> Move to BE Offset

[Link] - [Top]
This is the offset, in ticks, that will be applied to an attached order when the BE button is selected on the Main tab 
of the Trading window. Positive and negative values can be entered.

Set >> Use Config Name as Text Tag

[Link] - [Top]
When checked, the Configuration Name associated with these trades will be used for the Text Tag. For more 
information on Trade Configurations, refer to Using and Changing Between Different Trade Window and Attached 
Orders Configurations.
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Set >> Text Tag

[Link] - [Top]
Any text entered into this field is displayed in the Note column of the Trade Activity Log for an entry for the order. 
This can be used for filtering specific trades using the Notes filter control on the Trade Activity Log window.

If the Use Config Name as Text Tag option is enabled, then this will use the selected Trade Configuration name 
instead of the Text Tag entry in the Notes column of the Trade Activity Log. 

To quickly switch between different Text Tag names, use the Using and Changing Between Different Trade 
Window and Attached Orders Configurations functionality. 

The Text Tag field has no length limitation in newer versions but it is not recommended to make this too long for 
efficiency reasons. 

Set >> Button 1-6 Quantity

[Link] - [Top]
These text boxes are used to specify the order quantity for the 6 Quantity buttons on the Main and the C 
(Compact) tabs of the Trade Window for the chart. Enter the order quantity for each button that you want the 
specific button to have.

For additional information, refer to Main/C >> Order Quantity Buttons. 

Set >> Default Quantities

[Link] - [Top]
Use the Default Quantities button to reset the preset Quantity Buttons to their default values.

A >> Flatten And Cancel at Set Time

[Link] - [Top]
The Flatten And Cancel at Set Time settings are used to Flatten a Trade Position and/or Cancel open Orders at a 
set time each day, for the Symbol and Trade Account of the chart or Trading DOM. In addition, these settings can 
also disable Automated Trading at the same time.

For this functionality to work, it is necessary that Sierra Chart is running, the chart or Trading DOM the Trade 
Window is associated with, is open and for live trading that Sierra Chart is connected to the trading server with 
File >> Connect to Data Feed. 

• Flatten and Cancel at Set Time Options:
◦ Disabled: This setting disables the use of the Flatten and Cancel option. Therefore, any Position 

and Open Orders will not be changed at the time set in the Time Input.
◦ Flatten Position and Cancel Orders: This will Flatten the Position and cancel all open Orders at 

the time set in the Time Input, for the Symbol and Trade Account.
◦ Cancel Orders Only: This will cancel any open Orders at the time set in the Time Input, for the 

symbol and Trade Account. This will not flatten any Position.
• Time (Chart Time Zone): This sets the time at which the action defined in the Flatten and Cancel at Set 

Time will occur. This time is in the Chart Time Zone. For more information, refer to Time Zone.
• And Disable Auto Trading at Time: When this option is selected and a setting other than Disabled is set 

in the Flatten and Cancel at Set Time, then the setting Auto Trading Enabled - Chart is disabled at the 
time set in the Time setting.

This functionality only works for real-time trading whether simulated or non-simulated. It does not work during a 
Chart Replay or during a Back Test of an automated trading system. 
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A >> Spread Orders

[Link] - [Top]
These buttons within the Spread Orders section, allow the entry of a Spread Order. The following buttons are 
available:

• Enter Spread Order: Selecting this button will open the Settings window of the Spread Order Entry 
Study.

• Enable/Disable: This button will change its display depending on the state of the study. If the study is 
currently disabled and not functioning, then this button will display Enable. Selecting the Enable button 
will enable the monitoring of the spread prices relative to the entered Spread Entry Price, if the position 
has not been filled; or this enables the monitoring of the Target and Stop orders if the position has already 
been filled. 

If the study is currently enabled and monitoring for either the Spread Entry Price or the Target or Stop 
prices, then this button will display Disable. Selecting the Disable button will disable the monitoring of the 
spread price relative to the entered Spread Entry Price if the order has not been filled; or this disables the 
monitoring of the Target and/or Stop orders if the position has already been filled and either a Target or a 
Stop position has been entered for the study. 

• Remove Study: This button will remove the Spread Order Entry study from the chart that is associated 
with the Trade Window on which this button is selected. Removing the study disables the study if it was 
active, and removes the study from the chart. Be aware that removing the study when it is monitoring for 
Target or Stop positions will remove this monitoring and any open positions will no longer be 
automatically closed when the price crosses the entered values for the Target or Stop orders.

Opening Trade Window for Chart or Trade DOM

[Link] - [Top]
Refer to the images below to understand the difference between attached and not attached Trade Window.

If the Trade Window is attached to a Chart or Trade DOM, then it is already open and visible and you can interact 
with the controls. If you cannot fully access the controls because it is partially cut off at the bottom, then detach it 
by selecting Trade >> Attach Trade Window To Chart. This will detach it. 

After detaching it, if it is no longer visible then select Chart >> Reset Child Windows. After this select Trade >> 
Open Trade Window for Chart again.

If the Trade Window is not already to attached to the Chart or Trade DOM, then go to the Chart or Trade DOM 
you want to open the Trade Window for and select Trade >> Open Trade Window for Chart on the menu.

If after selecting this command the trade Window still not visible, then select Chart >> Reset Child Windows. 
After this select Trade >> Open Trade Window for Chart again.

To attach an open Trade Window which is not currently attached to a Chart or Trade DOM, go to the Chart or 
Trade DOM and select Trade >> Attach Trade Window To Chart. 

  
Each Trade Window is Completely Independent from Others

[Link] - [Top]
If it is not already understood, it needs to be understood that each Chart and Trade DOM has its own Trade 
Window and each of these Trade Windows and all of the settings contained within them, are completely 
independent from Trade Windows for other Charts/Trade DOMs. 

Therefore, changing the settings on one of them, will have no effect on any other Trade Window unless they are 
linked.
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To link Trade Windows, refer to Trade Window Linking.

If the Trade Window is not attached to a chart, and you are using charts which are part of the main Sierra Chart 
window, not detached, and the chart which is in focus is maximized, as you switch among other charts, the prior 
visible Trade Window will be hidden and the Trade Window associated with the next active chart will be shown if 
it previously was. 

Attaching Trade Window to Right Side of Chart or Trade DOM

[Link] - [Top]
To open the Trade Window, refer to Opening Trade Window for Chart or Trade DOM.

To attach the Trade Window to a Chart or Trade DOM, select Trade >> Attach Trade Window to Chart.

To attach the Trade Window to the right side of the Chart or Trade DOM, select Chart >> Chart Settings >> 
Trading. Enable the Attach Trade Window to Right Side option.

Trade Window is Missing or Does Not Appear

[Link] - [Top]
When opening the Trade Window and it is not attached to a Chart or Trade DOM, and it is not visible, then select 
Chart >> Reset Child Windows.

After this select Trade >> Open Trade Window for Chart again.

Trade Window Settings Not Applying to Chart or Trading DOM

[Link] - [Top]
Each chart and Trade DOM window has its own associated Trade Window. So changing the settings on one Trade 
Window for a different chart will have no effect on another chart or Trade DOM.

Therefore, if you are changing the settings on a Trade Window and they are not applying to the particular chart or 
Trade DOM you are using, then you are not changing the settings on the correct Trade Window.

In this case what you need to do is go to the chart or Trade DOM and select Trade >> Open Trade Window for 
Chart to open the trade window for that specific chart. If you do not see it, select Chart >> Reset Child Windows 
and try again.

For more information, refer to Open the Trade Window.

One solution to allow the settings from one Trade Window to apply to another Trade Window for a different Chart 
or Trading DOM is to use the Chart Linking feature and to link the Trade Window between two or more Charts/
Trading DOMs. 

Trade Window Linking

[Link] - [Top]
Each Chart or Trading DOM has its own associated Trade Window whether it is visible or not. Trade Windows can 
be linked together so that when changing any of the settings on one of them, the other linked Trade Windows also 
update to have identical settings. 

This linking occurs whether a chart Trade Window that is linked is visible or not. 

For complete documentation for this feature, refer to Chart Linking. 
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In the Chart >> Chart Settings you will need to enable the Trade Window Chart Linking option. 

Setting the Colors of the Trade Window Buttons

[Link] - [Top]
The background color of the Trade Window can be colored based upon whether Sierra Chart is in Trade 
Simulation Mode or not. The color of the buttons can also be colored. To adjust the color setting, select Global 
Settings >> Graphics Settings. The following are the relevant color settings in Colors and Widths list box:

• Chart Trade Window Background LIVE: 
• Chart Trade Window Background SIM: 
• Chart Trade Window Buy Button Color: 
• Chart Trade Window Sell Button Color: 
• Chart Trade Window Flatten/Reverse/Cancel Button Color: 
• Chart Trade Window Quantity Buttons Color: 

After changing the colors of buttons, it is necessary to close the Trade Window by selecting Menu/M >> Close 
Trade Window on the Trade Window, for the changes to go into effect. 

Enabling/Disabling Trade Window Order Buttons

[Link] - [Top]
The Buy Bid, Buy Ask, Sell Bid, Sell Ask, Flatten and Reverse buttons on the Trade Window can be enabled or 
disabled. It is not possible to hide the buttons. Only enable or disable them. Follow these instructions: 

1. Select Global Settings >> Chart Trade Settings on the menu.
2. In the Trade Window Controls frame, enable or disable the buttons as required.
3. Press OK.

Using and Changing Between Different Trade Window and Attached 
Orders Configurations

[Link] - [Top]
You are able to save a Trade Window configuration which includes the current settings on the Trade Window, to a 
file. 

The configuration will also include the current Attached Orders defined on the Targets tab of the Trade Window. 

You can easily switch between these saved configurations. This is especially useful for rapidly switching between 
different Attached Orders configurations.

Also, the settings on the Trade Window are saved with the associated chart when you save your charts as a 
Chartbook. When you open your Chartbook, the Trade Window will be restored with the previous settings. To save 
the current chartbook, select File >> Save. 

The images below provide visual guidance of using Trade Window configurations. 

Saving Trade Window Configuration

[Link] - [Top]
To save the current trade window configuration, press the Menu (M) button on the Main or C tab of the Trade 
Window. Select Save Configuration on the menu. Enter a filename in the Filename box on the Save File window, 
and press Save. Refer to the images below for a visual for this menu.

If you wish to have a Trade Window configuration that does not contain any Attached Orders, then press the 
Remove button on the Attached Orders tab of the Trade Window and remove all of the Attached Orders before 
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saving the Trade Window configuration.

Selecting/Using a Trade Window Configuration

[Link] - [Top]
To select a saved Trade Window configuration, select the one that you want to use in the list box that contains the 
Trade Window configuration files at the top of the Trade Window. Refer to the image below where this list box is 
highlighted. The Trade Window will be immediately updated with the saved configuration. 

It is also supported to select / load a saved Trade Window configuration through Control Bar buttons for easy 
access through the Control Bar without having the Trade Window open. Refer to Control Bar Trade Window 
Configuration Buttons. 

Delete Configuration File

[Link] - [Top]
To delete a Trade Window Configuration file, follow the below instructions:

1. Press the Menu (M) button on the Main or C tab of the Trade Window. 
2. Select Save Configuration on the menu.
3. In the Save File window, select the file in the list that you want to delete
4. Press the Delete File(s) button.
5. Press Yes to confirm.
6. Press the Cancel button to cancel out of the Save File window. 
7. Another method to delete a Trade Window configuration file is to go to the Sierra Chart Data Files Folder 

on your system and delete the .twconfig file for the configuration that you want to delete. You can find the 
Sierra Chart Data Files Folder by selecting Global Settings >> General Settings. The Data Files Folder 
control displays the path to the folder.

Renaming Configuration File

[Link] - [Top]
To rename a Trade Window Configuration file, follow the below instructions:

1. Open the Trade Window for the chart if it is not already open.
2. Press the Menu (M) button on the Main or C tab of the Trade Window for the chart. 
3. Select Save Configuration on the menu.
4. In the Save File window, select the file in the list that you want to rename
5. Press the Rename button.
6. Enter the new file name and press OK.
7. Press the Cancel button to cancel out of the Save File window. 

Trade Window Configuration Screen Images

[Link] - [Top]
  
Using a Trade Window Configuration File Provided to You

[Link] - [Top]
Follow the steps below to use a Trade Window configuration file that has been provided to you:

1. Select Global Settings >> General Settings on the menu. Make a note of the path to the Data Files Folder 
as displayed in the Data Files Folder box.

2. Save the Trade Window Configuration file (.twconfig extension) to the Data Files Folder on your system, 
that you made a note of in the previous step. 

3. Go to the Trade Window for the chart or Trade DOM or Open the Trade Window if it is not already open. 
4. In the list box at the top of the Trade Window that contains all of the Trade Window configuration files, 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index6736.html?page=doc/ControlBar.php#ControlBarTradeWindowConfigurationButtons
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index6736.html?page=doc/ControlBar.php#ControlBarTradeWindowConfigurationButtons


select the one you have saved. Refer to Trade Window Configuration Screen Images which show this box 
highlighted.

Linking Trade Window Configuration Between Charts

[Link] - [Top]
It is supported to apply all of the Trade Window settings including the selected Trade Window Configuration, to 
other charts that are linked to the chart for which you are changing the settings on the associated Trade Window. 

To do this, refer to Chart Linking. You will need to enable the Trade Window linking option and set up the Link 
Number. 

Trade Window Configuration Causing Existing Trade Window Settings 
to be Changed

[Link] - [Top]
When changing the Trade Window Configuration all of the existing settings on the Trade Window will be changed 
to the settings saved with the Trade Window Configuration file.

The order Confirmation settings are also saved as part of a Trade Window Configuration.

Therefore, when you selecting a Trade Window Configuration from the list box at the top of the Trade Window, 
the order confirmation options that were saved at that time with that configuration, will be restored. This something 
to keep in mind when it appears as though that changes to the order confirmations have reverted back. 

In this case the solution is to set the Order Confirmation options as you require and then again follow the Saving 
Trade Window Configuration instructions. 

Price Formatting

[Link] - [Top]
There are 3 ways to format prices when entering them into the Trade Window. When you are trading from the 
chart, Chart DOM, Trade DOM the price formatting is handled automatically. The format you use in Sierra Chart 
is not necessarily the format used by the software provided by your trading service. We use consistent standardized 
formats.

Decimal Format

This is a standard decimal number. For example, for the ES futures you can enter 1050.25, or just 1050.

Fractional Format

This is a number with a numerator/denominator fraction. The whole part of the number and numerator/
denominator part of the number are separated by a space. For example, for Bonds you can enter 100 1/32, or 100 
1.5/32, or just 100.

Short Fractional Format

This is a number using the short fractional notation where the denominator is specified through the Price Display 
Format in the Chart Settings window. For example, if the Price Display Format is set to 1/32, you can enter 
100'1, or 100'1.5, or just 100.

Trading from the Keyboard, Pointer, and Control Bar

[Link] - [Top]
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The following sections describe how to perform trades using shortcut methods created for the Keyboard, Right-
Click on the Pointer device, and Control Bar buttons.

Trading Keyboard Shortcuts

[Link] - [Top]
Keyboard shortcuts can be assigned to common trading commands. These allow you to invoke a trading command 
from a keyboard.

These are configured through Global Settings >> Customize Keyboard Shortcuts. Assign the keyboard shortcut 
keys to any of the Trading Keyboard Shortcuts commands. For more information, refer to Customize Keyboard 
Shortcuts.

For these keyboard shortcuts for trading commands to be active on a chart or a Trade DOM, Trade >> Trading 
Keyboard Shortcuts Enabled must be checked on the menu for the particular Chart or Trade DOM. This option is 
specific to each individual Chart/Trade DOM and is not global.

If keyboard shortcuts are not enabled for the chart, there is an error message given in the Window >> Message 
Log when using one .

Additionally, it is necessary for Trade >> Chart Trade Mode On be enabled for the particular Chart or Trade 
DOM that you have enabled keyboard shortcuts for and that window must be in focus for it to receive those 
shortcuts. Otherwise, no action will be taken.

Determining Order for Order Modification Keyboard Shortcuts

[Link] - [Top]
In the case of the keyboard shortcuts for order modifications which include the Target Order Tick Up/Down and 
the Stop Order Tick Up/Down commands, the particular order that gets modified is going to be the first found 
Target or Stop order nearest to the last trade price.

Keyboard Shortcuts for Trade Window Configurations

[Link] - [Top]
It is fully supported to configure a keyboard shortcut for a Trade Window Configuration. For more information 
about Trade Window configurations, refer to Using and Changing Between Different Trade Window and Attached 
Orders Configurations. 

The first step is to set up a Control Bar button for the particular Trade Window configuration that you want. Refer 
to Control Bar Trade Window Configuration Buttons. 

When that is complete, then you can set up a keyboard shortcut for particular configured Control Bar button which 
has been assigned to a Trade Window Configuration file. Refer to Customize Keyboard Shortcuts. 

Keyboard Shortcut for Setting Focus to Trade Window Configuration

[Link] - [Top]
In the list of Customize Keyboard Shortcuts >> Trading Keyboard Shortcuts, there is the command Set Focus 
to Trade Window Configuration List Box which can be used to set the focus to the list box containing the 
available Trade Window Configuration files for the Trade Window for the chart. 

You can use this to quickly set the focus to that list box and then use the arrow keys to select one of the available 
configuration files. 

Trading Keyboard Shortcuts Caution
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[Link] - [Top]
It is necessary to use trading keyboard shortcuts with caution because the operating system will repeatedly send the 
underlying trading command message to Sierra Chart when you press and hold the particular key combination that 
you set up for a particular trading command.

It is recommended to go into the operating system control panel and increase the Keyboard >> Speed >> 
Character Repeat >> Repeat Delay to eliminate the possibility of a repeated trading command message from 
being sent if you hold the key combination too long. 

Custom Trading Keyboard Shortcuts

[Link] - [Top]
To create a custom trading keyboard shortcut that will submit an order based upon the specified parameters which 
include the side, order type, reference price and offset, follow the instructions below.

1. Select Global Settings >> Customize Keyboard Shortcuts.
2. In the Commands list, select Custom Trading Keyboard Shortcuts. 
3. Press the + beside that list item to expand the list.
4. Select Custom Trading Keyboard Shortcut 1 or whatever number you want to configure. 
5. Assign the keyboard shortcut you want to that command. Refer to Customize Keyboard Shortcuts for 

detailed instructions.
6. Press the Customize Trading Command button to open the configuration window for the particular 

Custom Trading Keyboard Shortcut selected.
7. Set the Trade Type to either Buy or Sell for the order.
8. From the Order Type list, select a particular order type to submit for the order.
9. Set the Reference Price to either Bid, Ask or Last. The order price will be one of these prices selected.
10. Set the Offset From Reference Price to the number of ticks, according to the Chart >> Chart Settings >> 

Tick Size, to add or subtract from the Reference Price. Use 0 for the offset to use the Bid, Ask, or Last 
prices without any modification. It is the Reference Price, along with this offset which calculates the final 
order price. 

In the case of a Sell Stop order, the offset will need to be negative. In the case of a Buy Stop order the 
offset will need to be positive.

11. Go to a Chart which is in Chart Trading Mode, or to a Trade DOM and make sure there is a checkmark by 
Trade >> Trading Keyboard Shortcuts Enabled to enable trading keyboard shortcuts for that particular 
Chart or Trade DOM. 

12. When that particular Chart or Trade DOM is active, then use the particular keyboard shortcut assigned to 
invoke submitting the configured order.

13. With any of the submitted orders, Attached Orders can be used. Make sure the Attached Orders are 
configured on the Trade Window and enabled for the chart or Trading DOM. Refer to Using Attached 
Orders and Attached Order Settings. 

Chart Trade Shortcut Menu

[Link] - [Top]
Common trading commands can be added to the right-click Chart Trading Shortcut Menu in order to allow quick 
access to these commands from the pointer.

The available options for the Chart Trading Shortcut Menu are found in Global Settings >> Customize Chart 
Trade Menu. 

For information on how to add and modify the Chart Trading Shortcut Menu, refer to Customize Chart Trade 
Menu.

In order to use the Chart Trading Shortcut Menu, ensure that the option Trade >> Chart Trade Mode On is 
selected, and then right-click with the pointer in the chart to bring up the Chart Trading Shortcut Menu. Note that 
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this menu may be displayed along with other options, depending on where the pointer is clicked. 

Select the desired option from the list in order to perform trading from this menu.

Control Bar Trading Shortcuts

[Link] - [Top]
Common trading commands can be added to the Control Bar Buttons in order to allow quick access to these 
commands.

The available options for the Control Bar Buttons are found in Global Settings >> Customize Control Bars >> 
Control Bar # >> Trading Commands. For information on how to add Trading Control Bar Buttons refer to 
Customize Control Bars.

In order for the Trading Control Bar Buttons to function, it is necessary that the option for Trade >> Enable 
Keyboard Shortcuts is enabled. If this is not enabled, then when selecting the control bar button, a message will 
display in the Message Log stating Enable trading keyboard shortcuts with 'Trade >> Trading Keyboard 
Shortcuts Enabled'.

Once setup, the Control Bar buttons can be used to produce the specified action by simply clicking on the Control 
Bar Button.

Custom Control Bar Trading Shortcuts

[Link] - [Top]
It is also possible to combine the use of a custom Keyboard Shortcut with a Control Bar button specifically for 
trading. This can be used if a particular command is not available in the standard options for Trading in the Control 
Bar Buttons, or if additional control is desired. In order to create these Custom Control Bar Buttons, follow the 
instructions below:

1. Follow the instructions to create a Custom Trading Keyboard Shortcut.
2. Select Global Settings >> Customize Control Bar Buttons >> Control Bar Button #.
3. In the Available Control Bar Commandslist, select Custom Trading Keyboard Shortcuts.
4. Press the + beside that list item to expand the list.
5. Select the appropriate Custom Trading Command/Shortcut # to add.
6. Select the Add button to add the shortcut to the Control Bar. Refer to Customize Control Bars for detailed 

instructions.
7. Select the Properties button to open the Properties window for the particular Custom Trading Control Bar 

Shortcut selected. Modify the properties as desired.
8. Select OK to close the Properties window.
9. Select OK to close the Customize Control Bar # window.
10. If this is a new Control Bar that is not currently on the main Sierra Chart window, then follow the 

instructions for Customize Control Bars to add it.
11. With any of the submitted orders, Attached Orders can be used. Make sure the Attached Orders are 

configured on the Trade Window and enabled for the chart or Trading DOM. Refer to Using Attached 
Orders and Attached Order Settings. 

Changing Trade Order Quantity for Chart with Keyboard Shortcut

[Link] - [Top]
It is supported to change the trade Order Quantity within the chart with a keyboard shortcut. 

1. Go to the chart you want to change the Order Quantity for.
2. Type with your keyboard the letters OQ. 
3. Type the order quantity you want to change to. 
4. Press the Enter key on the keyboard. The Order Quantity will be changed and can be verified through the 

Quantity setting on the Trade Window for the chart. 
5. Example: OQ5 followed by the Enter key. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index6736.html?page=doc/ControlBar.php#CustomizeControlBar
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index6736.html?page=doc/ControlBar.php#CustomizeControlBar
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index6736.html?page=doc/ControlBar.php#ControlBar
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index0ef8.html?page=doc/AttachedOrders.html#AttachedOrderWindowInterface
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index0ef8.html?page=doc/AttachedOrders.html#AttachedOrderWindowInterface


Hiding Profit/Loss on Trade Window

[Link] - [Top]
It is possible to hide both the Open Profit/Loss and the Daily/Net Profit/Loss on the Trade Window so that they are 
not displayed.

To do this, go to the chart or Trade DOM that the Trade Window is for or is attached to and select Chart >> Chart 
Settings >> Trading.

Set the Profit/Loss Format setting to Do Not Display.

Rejected Market Order When Using Flatten or Reverse Because of 
Position Limit Exceeded

[Link] - [Top]
You will not experience this problem described in this section when using Teton Order Routing.

When using the Flatten or Reverse command buttons / functions, the Market order which is sent in response to 
these functions can be rejected by the Trading server when there is a working order or orders for the Symbol and 
Trade Account that also exist at the time the Market order is being sent.

The reason for the possible order rejection in this scenario is that the Trade Position limit in combination with the 
quantity of working orders has been exceeded. This is a limit that may be set on your Trading account by your 
Trading service. 

The reason that this would occur when it logically seems like it should not is that the Trade Position that would 
result by executing all of the orders that are currently working including the new Market order, would cause the 
Trade Position limit to be exceeded. 

For example, consider that your account has a Position limit of 2 contracts. Your current Trade Position is +2, and 
there are working Target and Stop orders each with a quantity of 2 and they are not in a server-side OCO group. 
Therefore, when both of those orders fill, the resulting Trade Position will be -2. If a Sell Market order is also sent 
with a quantity of 2, this will take the position to -4 according to the calculation by the Trading server. This is what 
causes the rejection.

Even though when flattening or reversing a Position the working orders are being canceled, those cancellations do 
not become complete at the time the Market order is sent. So it is for this reason, that the new Market order can be 
rejected. 

When you look in the Trade >> Trade Activity Log for the line where the order is rejected, you will see the 
Order Action Source indicate something like: Order update (Order reject). Info: Position limit exceeded.. This 
error is not specific to any particular Trading service. It can occur with any of them. 

You will not experience this problem when using Teton Order Routing.

The solution to this problem, when not using Teton Order Routing, is to enable this option: Hold Market Order 
Until Pending Cancel Orders Are Confirmed in Global Settings >> General Trade Settings. 

The very best solution to this problem is to use Teton Order Routing. You will not experience this problem when 
using Teton Order Routing. 

Flattening Position at Same Time of Fill Resulting in New Position

[Link] - [Top]
Consider the scenario where that you have a Trade Position for a particular Symbol, and a working Target and Stop 
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order. 

You flatten the Trade Position using the Flatten and Cancel command. However, at that same moment, either the 
Target order or Stop order has filled which has then offset the Trade Position so there is no longer a Trade Position.

This Flatten and Cancel operation then tries to cancel the Target and Stop orders and these are already canceled. 
Therefore, you receive two rejection messages indicating those orders are no longer working.

Additionally the market order which was meant to flatten the original Trade Position, which no longer exists, then 
instead establishes a new Trade Position in the opposite direction.

In this scenario you need to Flatten this new Trade Position.

Nonresponsive Trade Order

[Link] - [Top]
If a new order submitted, order modification, or order cancellation is not responded to from the external Trading 
service, then this will usually have three causes.

You will know this condition has occurred when you see the following text in the Trade >> Trade Service Log: 
Requesting order status for non-responsive order. Time since last action:.

When an order has not been responded to, it may not be possible to cancel the order. It may not even be a working 
order either. You will need to contact your broker for further help with the order. 

The first cause is a network connectivity issue you have with the Trading service. This will eventually resolve 
itself, within one minute. However, you can also resolve it sooner by reconnecting to the data feed. 

The second cause will be the external Trading server did not respond to these requests. This is going to be a trading 
server issue. In this case also reconnect to the data feed. 

The third cause is that there is a mapping problem with the order response from the trading server to the order 
Sierra Chart has in its order list. Mapping is accomplished through the Service Order ID and Trade Account fields. 
If these are not exactly matching between the order response and the order Sierra Chart has in its list, there will be 
an issue. This last reason is a very very unlikely cause and if it exists, it is something that Sierra Chart would 
resolve with a particular Trading service and it will not occur again. Therefore, it is extremely unlikely for this to 
be applicable.

Using Order Fill Calculated Trade Position Data for Independent 
Position Tracking

[Link] - [Top]
It is supported to calculate and display Trade Position data based upon order fills from a specified Date-Time, so 
that in a particular chart or Trade DOM you can have independent Trade Position tracking which is different than 
the Trading service provided Trade Position data for a particular Symbol and Trade Account.

Follow the instructions below to accomplish this.

1. Go to the particular Chart or Trade DOM that you want to use independent Trade Position data for.
2. Follow the instructions to Open the Trade Window for Chart or Trade DOM. 
3. Go to the Trade Window for the chart and select Menu/M >> Settings >> Use Order Fill Calculated 

Position. There needs to be a checkmark by this option.
4. Select Trade >> Only Orders from Chart on the main menu and make sure there is a checkmark by this 

option.
5. For more details, refer to Order Fill Calculated Trade Position data.
6. Select Chart >> Chart Settings >> Trading. Set Order Fills Start Date-Time to the starting date-time 
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where you want the Trade Position data to be calculated from. 

In the first box, specify the date in the format YYYY-MM-DD. In the second box specify the time in the 
format HH:MM:SS. This needs to be the Date-Time at or before the first fill for the Trade Position you 
want to track independently. 

The time needs to be based upon the Time Zone setting.

Flattening All Non-simulated Positions and Canceling All Orders in a 
Single Operation

[Link] - [Top]
Follow the instructions below Flatten all non-simulated Trade Positions and Cancel all the non-simulated orders in 
a single operation. This includes Trade Position and Orders for all non-simulated trading accounts that you have 
access to.

1. Select Trade >> Trade Positions Window from the main window menu. 
2. The Positions window will display.
3. Make sure that Position >> Cancel Orders for Symbol When Flatten is enabled/checked if you also want 

to cancel the working orders for the same Symbol and Trade Account of a Position to be flattened. There 
will be no attempt to cancel the market orders for that Symbol and Trade Account.

4. All of the current non-simulated Trade Positions will be displayed in the Positions list. Select the ones that 
you want to flatten. Multiple Positions can be selected by holding the Control key on the keyboard and left 
clicking on the Position lines. A range of Positions can be selected by selecting the first one, pressing the 
Shift key on the keyboard and then selecting the last one.

5. Click the [Flatten] menu command to flatten the selected Trade Positions and also cancel the related 
Orders, if that option was enabled. The orders will be canceled first but the market order to flatten the Trade 
Position will be immediately sent after.

6. Press Yes on the confirmation prompt to confirm the operation. 
 

*Last modified Friday, 30th August, 2024.

Service Terms and Refund Policy 
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Order Types

[Link] - [Top]
This section lists the various supported order types. It provides a description for them and describes each of the 
inputs that are specific to them. If an order type can also be used as an Attached Order, then the Attached Order 
inputs are also described.

The following are the methods by which an order of any of these Order Types can be submitted:

• Through the Trade Window.
• Through the Chart or Trade DOM. Make sure you add the Order types to the Chart Trade Shortcut Menu.
• If the Order Type is supported as an Attached Order, it can be used as an Attached Order.
• These orders types are also supported through ACSIL.
• Some, but not all, order types can be submitted through the Chart/Trade DOM / Order Entry Ladder.

When this documentation makes reference to a parent order or parent price, it is referring to the main order that 
Attached Orders are attached to. This is known as the parent order.

Market

[Link] - [Top]
A market order will fill at the current market price. No other price inputs are required.

In the case of a Buy order it will fill at the lowest available Sell limit order in the market. In the case of a Sell order 
it will fill at the highest available Buy limit order in the market. Execution should be immediate, so long as there is 
a matching order.

A market order will provide the fastest execution. 

Limit

[Link] - [Top]
This is a standard Limit order type. A Limit order is an order to buy or sell at a specific price.

A buy limit order can only be executed at the limit price or lower, and a sell limit order can only be executed at the 
limit price or higher.

A Buy Limit order which is at or above the current Ask price will fill immediately. 

A Sell Limit order which is at or below the current Bid price will fill immediately. 

Limit Order Inputs (Trade Window >> Main)

[Link] - [top]
Limit

This is the price box for the Limit price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

Attached Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
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Limit Offset

This is the offset value from the parent order price.

Stop

[Link] - [Top]
This is a standard Stop order type. A Stop order is an order to buy or sell once the price of the symbol reaches a 
specified price, known as the Stop price. When the specified price is reached, your Stop order becomes a market 
order.

Rejection of Stop Orders Beyond Last Trade Price

[Link] - [Top]
With some of the supported Trading services, a Stop order price cannot be above the current market price for a Sell 
stop or below the current market price for a Buy stop. If the Stop order price does not meet these rules, the Trading 
service will reject the order. You will see this rejection for the Stop order displayed in the Trade Service Log and 
also the Trade Activity Log. The specific reason for the rejection will be given by the trading service.

These rejections are from the exchange. In the case of when using Trade Simulation Mode, Sierra Chart will not 
reject these Stop orders.

When Global Settings >> Chart Trade Settings >> Reject Stop Orders That Will Immediately Fill is enabled, 
then Sierra Chart will still accept a Buy stop order if it is below the current price by a few ticks and still accept a 
Sell Stop order if it is above the current price by a few ticks, and send it to the connected Trading service. 
However, the Trading service still may reject the Stop order. When this option is disabled, Sierra Chart performs 
no check on a Stop order price in relation to the current market price.

To work around the rejection of a Stop order in this case, you may want to use a Triggered Limit order instead. 

Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Attached Stop Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the offset value from the parent order price when this order type is used as an Attached Order.

Stop-Limit

[Link] - [Top]
This is a standard Stop-Limit order type. A Stop-Limit order is an order to buy or sell that combines the features of 
a Stop order and a Limit order. Once the stop price is reached, the Stop-Limit order becomes a Limit order to buy 
or to sell at the specified price.

When modifying a Stop-Limit order, the Limit price will be adjusted to maintain the same offset it currently has to 
the Stop price. 

Refer to the Stop section for the reasons why a Stop-Limit order can be rejected upon order submission. 
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Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. Enter a price or select one from the drop-down list. Refer to Price Formatting.

The Limit price is automatically set and will be the specified number of Ticks (by default) away from the Stop 
price. To set this Limit offset, Open the Trade Window. Select the Set tab. 

Set the Stop-Limit Order Limit Offset >> Primary Orders setting as a number of Ticks or Percentage. For 
more information, refer to Stop-Limit Order Limit Offset.

Attached Stop Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the Stop offset value from the parent order price. The Limit price is automatically set and will be the 
specified number of Ticks (by default) away from the Stop price. To set this Limit offset, Open the Trade Window. 
Select the Set tab. Set the Stop-Limit Order Limit Offset >> Attached Orders setting as a number of Ticks or 
Percentage. For more information, refer to Stop-Limit Order Limit Offset.

Market Limit

[Link] - [Top]
This is a CME order type which only works with the Teton Order Routing Service. For more information, refer to 
Market Limit.

Market If Touched

[Link] - [Top]
This is a standard Market If Touched (MIT) order type.

In the case of a Buy MIT order, it will become a Market order when the last trade price is equal to or less than the 
Trigger Price. In the case of a Sell MIT order, it will become a Market order when the last trade price is equal to or 
greater than the Trigger Price.

Based on the above, when using Sierra Chart Trade Simulation Mode, the order does not need to be touched for it 
to become a market order. In the case of a Buy Market if Touched order, if the last trade price is simply below that 
order, the order will become a market order immediately. The opposite is true for a Sell Market if Touched order.

This order type is not supported with all of the supported Trading services that Sierra Chart works with. If it is not 
supported, then when submitting an order of this type, it will be rejected by the trading service or internally by 
Sierra Chart if Sierra Chart knows ahead of time that the trading service does not support this order type.

Market If Touched Order Inputs (Trade Window >> Main)

[Link] - [Top]
Trigger Price

This price box is for the Trigger price of the order. Enter a price or select one from the drop-down list. Refer to 
Price Formatting.

Attached Market If Touched Order Inputs (Trade Window >> Targets)
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[Link] - [top]
Trigger Offset

When used as an Attached Order, this is the Trigger offset value from the parent order price. For example, if this is 
set to 1 as a Price, then the trigger price for the order will be exactly 1.0 from the parent order price.

Limit Chase

[Link] - [Top]
The Limit Chase order type is a Limit order type that is automatically adjusted to follow (chase) the current 
market price.

To use this order type you can either choose this order type from the list of Order Types on the Trade Window and 
enter the Limit price. Or you can enable the Menu/M >> Orders >> Use Limit Chase Orders option on the Trade 
Window menu. In this last case, when submitting a normal Limit order, it will be converted to a Limit Chase 
order.

The Limit Chase order type is also supported as an Attached Order. In this particular case, the Menu/M >> 
Orders >> Use Limit Chase Orders option on the Trade Window menu does not apply to Attached Orders. 

When the Menu/M >> Orders >> Use Limit Chase Orders option on the Trade Window menu is enabled, then a 
Limit order entered from the Trade Window, the Chart DOM, the Trade DOM, the chart, or an automated trading 
system, will be converted to a Limit Chase order.

The maximum chase amount in Ticks is set through Set >> Max Chase for Chase Limit Orders on the Trade 
Window. Refer to the image below for the location of this setting.

When using the Limit Chase order type, the order will automatically be modified up in the case of Buy Limit 
orders and down in the case of Sell Limit orders.

After the order is submitted, and the last trade price rises in the case of a Buy order, then the order is adjusted up 
by the amount the last trade price increased by, no more than the specified Set >> Max Chase for Chase Limit 
Orders amount.

If there is no last trade price available, then the average of the Bid and Ask prices will be used if those are 
available. 

If the last trade price declines in the case of a Sell order, then the order is adjusted down by the amount the last 
trade price decreased by, no more than the specified Set >> Max Chase for Chase Limit Orders amount.

It is recommended to run a Chart Replay and experiment with the Limit Chase order type to get an understanding 
of how it works.

In the case of when using an Attached Order, the chase action does not begin until the parent order fills.

Limit Chase Order Inputs (Trade Window >> Main)

[Link] - [Top]
Limit

This price box is for the Limit order price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

Limit Chase Order Settings (Trade window >> Set)

[Link] - [Top]
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Maximum Chase for Chase Limit Orders

On the Set tab of the Trade Window for a chart, the Maximum Chase for Chase Limit Orders sets the maximum 
value in Ticks that a chase limit order will be adjusted by.

Attached Limit Chase Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Limit Offset

This is the offset value from the parent order price.

Maximum Chase

This applies only to Attached Orders and is one of the settings for the Limit Chase Attached Order.

This sets the maximum amount the order will chase the current price. This value can either be in Price, Ticks or a 
Percent.

Limit Touch Chase

[Link] - [Top]
The Limit Touch Chase order type functions similar to the Limit Chase order type. The only difference between 
these order types is that the Limit Touch Chase order type does not begin the chase action until its Limit price is 
touched by the last trade price of the market.

The specific definition of being touched by the last trade price is in the case of a Buy Limit order, the last trade 
price is less or equal to the limit price. In the case of a Sell Limit order, the last trade price is greater than or equal 
to the limit price. 

Once the Limit price is touched, then the Limit Touch Chase order type functions the same way as a Limit Chase 
order type.

The Limit Touch Chase order type can be submitted as both a main/primary order or used as an Attached Order.

Limit Touch Chase Order Inputs (Trade Window >> Main)

[Link] - [Top]
Limit

This price box is for the Limit order price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

Limit Touch Chase Order Settings (Trade Window >> Set)

[Link] - [Top]
Maximum Chase for Chase Limit Orders

On the Set tab of the Trade Window for a chart, the Maximum Chase for Chase Limit Orders sets the maximum 
value in Ticks that a chase limit order will be adjusted by.

Attached Limit Touch Chase Order Inputs (Trade Window >> Targets)

[Link] - Top]
Limit Offset
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This is the offset value from the parent order price.

Maximum Chase

This sets the maximum amount the Attached Order will chase the current price. This value can either be in Price, 
Ticks or a Percent.

Trailing Stop

[Link] - [Top]
This is a Trailing stop order type. This Stop order will trail the current market price by maintaining a difference 
that does not exceed the Trail Offset.

The Trail Offset is automatically set by the difference between the original Stop price and the current price at the 
time the order was submitted. Or, in the case of an Attached Order, the Trail Offset is set by the Attached Order 
Stop Offset setting.

If you manually modify the Trailing Stop order, then the Trail Offset will be recalculated by taking the difference 
between the new Stop price and the current market price. Or in the case of an Attached Order, when its parent has 
not filled, it will be the difference between the new Stop price and the parent order price. This recalculation only 
occurs when Global Settings >> Chart Trade Settings >> Adjust Trail Offset When Modifying Trail Order is 
enabled. Otherwise, this does not occur and the offset remains as it originally was.

The Trail Offset is also recalculated when the Trailing Stop order is modified using the ACSIL sc.ModifyOrder 
function.

This order type can be entered from the Trade Window, used as an Attached Order or entered from the Chart Trade 
Shortcut Menu.

Trailing Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. For example, if the current market price is 100, this is a Buy Stop, and you 
enter a Stop price of 105, this creates a Trail Offset of 5. If the current market price drops to 99, then the stop will 
be adjusted to 104. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Attached Trailing Stop Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the Stop offset value from the parent order price. This only applies to Attached Orders. This also sets the 
Trail Offset.

Trailing Stop-Limit

[Link] - [Top]
This stop type works identically to Trailing Stop, except that it is a Stop-Limit type. The Limit price is 
automatically set and will be the specified number of Ticks (by default) away from the Stop price.

To set this Limit offset, Open the Trade Window. Select the Set tab. Set the Stop-Limit Order Limit Offset >> 
Primary/Attached Orders setting as a number of Ticks or Percentage. For more information, refer to Stop-Limit 
Order Limit Offset.
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Trailing Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. For example, if the current market price is 100, this is a Buy Stop, and you 
enter a Stop price of 105, this creates a Trail Offset of 5. If the current market price drops to 99, then the stop will 
be adjusted to 104. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Attached Trailing Stop Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the Stop offset value from the parent order price. This only applies to Attached Orders. This also sets the 
Trail Offset.

Triggered Trailing Stop

[Link] - [Top]
This is a Triggered Trailing Stop order type. This Trailing Stop order will trail the current market price by 
maintaining a difference that does not exceed the specified Trail Offset, when the Trigger Price (calculated from 
the Trigger Offset in the case of an Attached Order) has been reached by the current market price. 

With this particular order type, the trail action will not begin until the Trigger Price has been reached.

In the case of an Attached Order of this type, the order must have an Open status before the Trigger Price can be 
triggered.

In the case of an Attached Order, the Trigger Price is calculated based upon the Trigger Offset setting.

If you manually modify the Trailing Stop order, then the trailing stop offset will be recalculated by taking the 
difference between the new Stop price and the current market price. Or in the case of an Attached Order, when its 
parent has not filled, it will be the difference between the new Stop price and the parent order price. This only 
occurs when Global Settings >> Chart Trade Settings >> Adjust Trail Offset When Modifying Trail Order is 
enabled. Otherwise, this does not occur and the offset remains as it originally was.

The Trigger Price is automatically adjusted in the case of an Attached Order of this order type when the parent 
order is modified, to maintain the same offset to the Stop Attached Order price as it was previously.

This Order Type can also be used in combination with the Move to Breakeven for Stop settings for an Attached 
Order.

Triggered Trailing Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. This also sets the Trail Offset when the order is not used as an Attached 
Order. For example, if the current market price is 100, this is a Buy Stop, and you enter a Stop price of 105, this 
creates a Trail Offset of 5. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Trigger Price

This price box is for the Trigger Price. For example, if the current market price is 100, this is a Buy Stop, and you 
enter a Trigger Price of 95, then when the price drops to 95, the trailing action will begin. Enter a price or select 
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one from the drop-down list. Refer to Price Formatting.

Attached Triggered Trailing Stop Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This price is the initial Stop offset value from the parent order price.

Trigger Offset

This is the trigger offset value from the parent order price. For example, if the parent order price is 100, this is a 
Sell Stop and you enter a Trigger Offset of 5 as a Price, then the Trigger Price will be 105. When 105 is touched 
by the current market price, then the Stop will begin to trail the current price.

Trail Offset

Once the trailing action begins when the Trigger Price (calculated from Trigger Offset) has been met, then this is 
the trailing offset value from the current price.

For example, if this is set to 5 Ticks, then the trailing stop order will trail the current price by 5 Ticks.

Triggered Trailing Stop Limit

[Link] - [Top]
This stop type works identically to Triggered Trailing Stop, except that it is a Stop-Limit type. The Limit price is 
automatically set and will be the specified number of Ticks (by default) away from the Stop price.

To set this Limit offset, Open the Trade Window. Select the Set tab. Set the Stop-Limit Order Limit Offset >> 
Primary/Attached Orders setting as a number of Ticks or Percentage. For more information, refer to Stop-Limit 
Order Limit Offset.

This Order Type can also be used in combination with the Move to Breakeven for Stop settings for an Attached 
Order. 

Triggered Trailing Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. This also sets the Trail Offset when the order is not used as an Attached 
Order. For example, if the current market price is 100, this is a Buy Stop, and you enter a Stop price of 105, this 
creates a Trail Offset of 5. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Trigger Price

This price box is for the Trigger Price. For example, if the current market price is 100, this is a Buy Stop, and you 
enter a Trigger Price of 95, then when the price drops to 95, the trailing action will begin. Enter a price or select 
one from the drop-down list. Refer to Price Formatting.

Attached Triggered Trailing Stop Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This price is the initial Stop offset value from the parent order price.
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Trigger Offset

This is the trigger offset value from the parent order price. For example, if the parent order price is 100, this is a 
Sell Stop and you enter a Trigger Offset of 5 as a Price, then the Trigger Price will be 105. When 105 is touched 
by the current market price, then the Stop will begin to trail the current price.

Trail Offset

Once the trailing action begins when the Trigger Price (calculated from Trigger Offset) has been met, then this is 
the trailing offset value from the current price.

For example, if this is set to 5 Ticks, then the trailing stop order will trail the current price by 5 Ticks.

Step Trailing Stop

[Link] - [Top]
The Step Trailing Stop order type is a trailing stop order type that trails the market price by the specified Trail 
Offset and moves in steps by the specified Step Amount. For example, if you are using a Sell Step Trailing Stop 
order type, the parent order price or the current market price is 100, the Stop Offset is 5 or you have set the Stop 
price to 95, both of which will establish a Trail Offset of 5, the Step Amount is 2, then when the market price 
moves from 100 to 102, then the stop price will move to 97 which is trailing the market price by 5. When the 
market moves to 104, then the Stop will move to 99. The movement is not tick by tick, rather in steps of the Step 
Amount.

If you manually modify the Step Trailing Stop order, then the Trail Offset does not change as in the case of other 
trailing stop types when Global Settings >> Chart Trade Settings >> Adjust Trail Offset When Modifying 
Trail Order is enabled.

It is not possible to change the Step Amount after this order is submitted. 

Step Trailing Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the initial Stop price. This can also set the Trail Offset and the Step Amount if the Step 
Amount is zero or unset. For example, if the Step Amount is zero and the current market price is 100, this is a Buy 
Stop, and you enter a Stop price of 105, this will then set a Trail Offset of 5 and a Step Amount. Enter a price or 
select one from the drop-down list. Refer to Price Formatting.

Step Amount

This is the increment in points that defines when the trailing stop will move.

If this is unset or 0, then the Step Amount will be equal to the offset defined by the current price and the Stop 
price.

Attached Step Trailing Step Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the Stop offset value from the parent order price. The setting is only for Attached Orders. This will always 
be a positive value. This offset also sets the Trail Offset.

Step Amount
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This is the amount in either Ticks, an actual Price, or a Percentage that the Trailing Stop moves in amounts/
increments of. Only Attached Orders can set a Step Amount which differs from the Trail Offset.

If this is unset or 0, then the Step Amount will be equal to the Attached Order Stop Offset.

Step Trailing Stop Limit

[Link] - [Top]
This stop type works identically to Step Trailing Stop, except that it is a Stop-Limit type. The Limit price is 
automatically set and will be the specified number of Ticks (by default) away from the Stop price.

To set this Limit offset, Open the Trade Window. Select the Set tab. Set the Stop-Limit Order Limit Offset >> 
Primary/Attached Orders setting as a number of Ticks or Percentage. For more information, refer to Stop-Limit 
Order Limit Offset.

Step Trailing Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the initial Stop price. This also sets the Trail Offset and the Step Amount. For example, if 
the current market price is 100, this is a Buy Stop, and you enter a Stop price of 105, this will then set a Trail 
Offset of 5 and a Step Amount of 5 as well. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

Attached Step Trailing Step Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the Stop offset value from the parent order price. The setting is only for Attached Orders. This will always 
be a positive value. This offset also sets the Trail Offset.

Step Amount

This is the amount in either Ticks, an actual Price, or a Percentage that the Trailing Stop moves in amounts/
increments of. Only Attached Orders can set a Step Amount which differs from the Trail Offset.

If this is unset or 0, then the Step Amount will be equal to the Attached Order Stop Offset.

Triggered Step Trailing Stop

[Link] - [Top]
The Triggered Step Trailing Stop order type is a trailing stop order type that trails the market price in steps of the 
Trail Offset. 

The trailing action only begins when the Trigger Price has been reached. 

For example, if you are using a Sell Triggered Step Trailing Stop type, the initial stop price is 95, the market price 
is 100, the Trail Offset is 5, and the Trigger Price is 110, then when the market price moves to 110, the trailing 
action will begin and at that time the stop will be moved to 105. When the market moves to 115, then the stop will 
move to 110. The movement is not tick by tick, rather it steps as the Trail Offset.

If you manually modify the Triggered Step Trailing Stop order, then the Trail Offset does not change as in the case 
of other trailing stop types when Global Settings >> Chart Trade Settings >> Adjust Trail Offset When 
Modifying Trail Order is enabled.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index0ef8.html?page=doc/AttachedOrders.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#OpeningTradeWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#StopLimitOrderLimitOffset
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#StopLimitOrderLimitOffset
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#PriceFormatting
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#PriceFormatting
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index0ef8.html?page=doc/AttachedOrders.html


This Order Type can also be used in combination with the Move to Breakeven for Stop settings for an Attached 
Order. 

Triggered Step Trailing Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. This also sets the Trail Offset when the order is not used as an Attached 
Order. For example, if the current market price is 100, this is a Buy Stop, and you enter a Stop price of 105, this 
creates a Trail Offset of 5. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Trigger Price

This price box is for the Trigger Price. For example, if the current market price is 100, this is a Buy Stop, and you 
enter a Trigger Price of 95, then when the price drops to 95, the trailing action will begin. Enter a price or select 
one from the drop-down list. Refer to Price Formatting.

Attached Triggered Step Trailing Stop Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the Stop offset value from the parent order price. This will always be a positive value. For example, if this 
is set to 4 Ticks, then this means that the Stop will initially be placed 4 Ticks away from the parent order price.

Trigger Offset

This is the trigger offset value from the parent order fill price. For example, if the parent order fill price is 100, this 
is a Sell Stop and you enter a Trigger Offset of 5 as a Price, then the Trigger Price will be 105. When 105 is 
touched by the current market price, then the Stop will begin to trail the current price in steps.

Trail Offset

Once the trailing action begins when the Trigger Price (calculated from (Attached Order) Trigger Offset) has 
been met, then this is the Trail Offset value from the current price. For example, if this is set to 5 Ticks, then this 
trailing stop order will trail the current price by 5 Ticks in steps of 5 Ticks in response to the current market price 
movement.

Triggered Step Trailing Stop Limit

[Link] - [Top]
This stop type works identically to Triggered Step Trailing Stop, except that it is a Stop-Limit type. The Limit 
price is automatically set and will be the specified number of Ticks (by default) away from the Stop price.

To set this Limit offset, Open the Trade Window. Select the Set tab. Set the Stop-Limit Order Limit Offset >> 
Primary/Attached Orders setting as a number of Ticks or Percentage. For more information, refer to Stop-Limit 
Order Limit Offset.

Triggered Step Trailing Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. This also sets the Trail Offset when the order is not used as an Attached 
Order. For example, if the current market price is 100, this is a Buy Stop, and you enter a Stop price of 105, this 
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creates a Trail Offset of 5. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Trigger Price

This price box is for the Trigger Price. For example, if the current market price is 100, this is a Buy Stop, and you 
enter a Trigger Price of 95, then when the price drops to 95, the trailing action will begin. Enter a price or select 
one from the drop-down list. Refer to Price Formatting.

Attached Triggered Step Trailing Stop Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the Stop offset value from the parent order price. This will always be a positive value. For example, if this 
is set to 4 Ticks, then this means that the Stop will initially be placed 4 Ticks away from the parent order price.

Trigger Offset

This is the trigger offset value from the parent order fill price. For example, if the parent order fill price is 100, this 
is a Sell Stop and you enter a Trigger Offset of 5 as a Price, then the Trigger Price will be 105. When 105 is 
touched by the current market price, then the Stop will begin to trail the current price in steps.

Trail Offset

Once the trailing action begins when the Trigger Price (calculated from (Attached Order) Trigger Offset) has 
been met, then this is the Trail Offset value from the current price. For example, if this is set to 5 Ticks, then this 
trailing stop order will trail the current price by 5 Ticks in steps of 5 Ticks in response to the current market price 
movement.

OCO Limit and Stop

[Link] - [Top]
This order type is for entering a Limit order and a Stop order at the same time which are in an OCO (order cancels 
order) group. This means when one of the orders fills or is canceled, the other will be canceled.

This type of order can be entered from the Trade Window for the chart. And it can be entered by right clicking on 
the chart or Trade DOM with the Pointer when in Chart Trade Mode and selecting Buy OCO Limit and Stop or 
Sell OCO Limit and Stop from the displayed menu.

If this order type command is not listed, then it will need to be added. To do this, select Global Settings >> 
Customize Chart Trade Menu. Add all of the order types that you want to use.

This Order Type does support using Attached Orders with it. If the option Use Attached Orders on the Trade 
Window is enabled, then a set of Attached Orders will be attached to both the Limit and Stop orders.

OCO Limit and Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Limit

This price box is for the Limit price for the Limit order. Enter a price or select one from the drop-down list. Refer 
to Price Formatting.

Stop

This price box is for the Stop price for the Stop order. Enter a price or select one from the drop-down list. Refer to 
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Price Formatting.

OCO Limit and Stop-Limit

[Link] - [Top]
This order type is for entering a Limit order and a Stop-Limit order at the same time which are in an OCO (order 
cancels order) group. This means when one of the orders fills or is canceled, the other will be canceled.

This type of order can be entered from the Trade Window for the chart. And it can be entered by right clicking on 
the chart or Trade DOM with the Pointer when in Chart Trade Mode and selecting Buy OCO Limit and Stop-
Limit or Sell OCO Limit and Stop-Limit from the displayed menu.

If this order type command is not listed, then it will need to be added. To do this, select Global Settings >> 
Customize Chart Trade Menu. Add all of the order types that you want to use.

OCO Limit and Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Limit

This price box is for the Limit price for the Limit order. Enter a price or select one from the drop-down list. Refer 
to Price Formatting.

Stop

This price box is for the Stop price for the Stop-Limit order. Enter a price or select one from the drop-down list. 
Refer to Price Formatting.

The Limit price of the Stop-Limit order is automatically set and will be the number of Ticks away from the Stop 
price as specified on the Set tab of the Trade Window for the chart in the Primary Orders box in the Stop-Limit 
Order Limit Offset section.

OCO Buy Stop Sell Stop

[Link] - [Top]
The OCO (order cancels order) Buy Stop Sell Stop order type, consists of a Buy Stop order and a Sell Stop order 
in an OCO group. So when one order is filled or canceled, the other order will be immediately and fully canceled.

Entering from Trade Window: Go to the trade window for the chart or Trade DOM. In the list of Order Types, 
select this order type. Enter the Buy Stop and Sell Stop prices. Submit the order by pressing either Buy or Sell on 
the Trade Window.

Entering directly from chart / Trade DOM: Right-click with your pointing device on the chart at the Buy Stop 
price and select OCO Buy Stop Sell Stop on the Chart Trade menu. Move your Pointer to the Sell Stop price and 
left click. If this order type command is not listed on the menu, then it will need to be added. To do this, select 
Global Settings >> Customize Chart Trade Menu. Add all of the order types that you want to use. For more 
information, refer to Chart Trading.

In the case of the Trade DOM, refer to Entering Orders on the Trade DOM for instructions on where to right-click 
to get the Chart Trade menu.

This order type supports Attached Orders. If the option Use Attached Orders on the Trade Window is enabled, 
then a set of Attached Orders will be attached to each Stop order.

The Sierra Chart Chart Trading feature also provides an OCO Buy Stop Sell Stop Auto Set command. To use 
this, it is first necessary to determine the offset for the orders, in Ticks, from the center price that you select on the 
chart. Go to the Set tab on the Trade Window of the chart and set the Auto-Set Prices Offset for OCO Buy Sell 
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Orders to the number of Ticks that you want to offset the orders from the center price by. Once this is set, it does 
not need to be set again. It is saved with your Chartbook.

Right-click on the chart at the center price and select OCO Buy Stop Sell Stop (Auto Set) on the menu. Both a 
Buy Stop and Sell Stop order will be entered above and below the center price based upon your specified offset. If 
this order type command is not listed, then it will need to be added. To do this, select Global Settings >> 
Customize Chart Trade Menu. Add all of the order types that you want to use.

OCO Buy Stop Sell Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Buy Stop

This price box is for the Buy Stop price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

Sell Stop

This price box is for the Sell Stop price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

OCO Buy Stop-Limit Sell Stop-Limit

[Link] - [Top]
The OCO (order cancels order) Buy Stop-Limit Sell Stop-Limit order type, consists of a Buy Stop-Limit order and 
a Sell Stop-Limit order in an OCO group. So when one order is filled or canceled, the other order will be 
immediately and fully canceled. You can enter this order through the Trade Window of the chart by selecting this 
Order Type and specifying the Buy Stop and Sell Stop prices. Submit the order by pressing either Buy or Sell on 
the Trade Window.

Or you can use the Chart Trading feature. For chart trading, right-click on the chart at the Buy stop price and select 
OCO Buy Stop-Limit Sell Stop-Limit on the menu. Move your Pointer to the Sell Stop price and left click. If this 
order type command is not listed, then it will need to be added. To do this, select Global Settings >> Customize 
Chart Trade Menu. Add all of the order types that you want to use.

This order type supports Attached Orders. If the option Use Attached Orders on the Trade Window is enabled, 
then a set of Attached Orders will be attached to each Stop-Limit order.

The Sierra Chart Chart Trading feature also provides an OCO Buy Stop-Limit Sell Stop-Limit Auto Set 
command. To use this, it is first necessary to determine the offset for the orders, in Ticks, from the center price that 
you select on the chart.

Go to the Set tab on the Trade Window and set the Auto-Set Prices Offset for OCO Buy Sell Orders to the 
number of Ticks that you want the orders to offset from the center price by. You will also need to set the Stop-
Limit Order Limit Offset >> Primary Orders setting. This sets how far in Ticks the Limit price is from the Stop 
price. Once these are set, they do not need to be set again. They are saved with the Chartbook.

Right-click on the chart at the center price and select OCO Buy Stop-Limit Sell Stop-Limit (Auto Set). Both a 
Buy Stop-Limit and Sell Stop-Limit order will be entered above and below the center price based upon the 
specified offset. If this order type command is not listed, then it will need to be added. To do this, select Global 
Settings >> Customize Chart Trade Menu. Add all of the order types that you want to use.

OCO Buy Stop Limit Sell Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Buy Stop
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This price box is for the Buy Stop price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

The Limit price is automatically set and will be the specified number of Ticks (by default) away from the Stop 
price.

To set this Limit offset, Open the Trade Window. Select the Set tab. Set the Stop-Limit Order Limit Offset >> 
Primary Orders setting as a number of Ticks or Percentage. For more information, refer to Stop-Limit Order 
Limit Offset.

Sell Stop

This price box is for the Sell Stop price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

The Limit price is automatically set and will be the specified number of Ticks (by default) away from the Stop 
price.

To set this Limit offset, Open the Trade Window. Select the Set tab. Set the Stop-Limit Order Limit Offset >> 
Primary Orders setting as a number of Ticks or Percentage. For more information, refer to Stop-Limit Order 
Limit Offset.

OCO Buy Limit Sell Limit

[Link] - [Top]
The OCO (order cancels order) Buy Limit Sell Limit order type, consists of a Buy Limit order and a Sell Limit 
order in an OCO group. So when one order is filled or canceled, the other order will be immediately and fully 
canceled. You can enter this order through the Trade Window of the chart by selecting this order type and 
specifying the Buy Limit and Sell Limit prices. Submit the order by pressing either Buy or Sell on the Trade 
Window.

Or you can use the Chart Trading feature. For chart trading, right-click on the chart at the Buy Limit price and 
select OCO Buy Limit Sell Limit. Move your Pointer to the Sell Limit price and left click. If this order type 
command is not listed, then it will need to be added. To do this, select Global Settings >> Customize Chart 
Trade Menu. Add all of the order types that you want to use.

This order type supports Attached Orders. If the option Use Attached Orders on the Trade Window is enabled, 
then a set of Attached Orders will be attached to each Limit order.

The Sierra Chart Chart Trading feature also provides an OCO Buy Limit Sell Limit Auto Set command. To use 
this, it is first necessary to determine the offset for the orders, in Ticks, from the center price that you select on the 
chart. Go to the Set tab on the Trade Window of the chart and set the Auto-Set Prices Offset for OCO Buy Sell 
Orders to the number of Ticks that you want the orders offset from the center price by. Once this is set it does not 
need to be set again. It is saved with your Chartbook.

Right-click on the chart at the center price and select OCO Buy Limit Sell Limit (Auto Set) on the menu. Both a 
Buy Limit and Sell Limit order will be entered above and below the center price based upon your specified offset 
in Ticks. If this order type command is not listed, then it will need to be added. To do this, select Global Settings 
>> Customize Chart Trade Menu. Add all of the order types that you want to use.

OCO Buy Limit Sell Limit Order Inputs (Trade Window >> Main)

[Link] - Top]
Buy Limit Price

This price box is for the Buy Limit price. Enter a price or select one from the drop-down list. Refer to Price 
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Formatting.

Sell Limit Price

This price box is for the Sell Limit price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

Send Attached Orders - Position/Price

[Link] - [Top]

Send Attached Orders is a special order type which lets you send the currently defined Attached Orders on the 
Targets tab of the Trade Window for the chart.

This order type can be used directly from the Trade Window or from the right-click Chart Shortcut Menu on the 
chart when in Chart Trade Mode. To enable Chart Trade Mode, make sure there is a checkmark by Trade >> 
Chart Trade Mode On.

An example menu when you right-click on a chart is displayed to the right with the Send Attached Orders 
commands highlighted. If these commands are not listed, then they will need to be added. To do this, select Global 
Settings >> Customize Chart Trade Menu. Add all of the order types that you want to use.

The order quantity for the Attached Orders is set through the Quantity box on the Trade Window and is also 
displayed and can be set at the top left of the chart when in Chart Trade Mode. This sets the overall quantity for 
all of the Attached Orders in all OCO Groups.

There are two possible reference prices for the Attached Orders. The selected price and the Average Position Price. 
The reference price is the price that the Attached Order Limit/Stop Offsets are relative to.

Send Attached Orders by Position will use the Average Position Price, if you have a position, as the reference 
price for the Attached Orders. Send Attached Orders by Price will use the price you specified or right-clicked at 
on the chart, as the reference price for the Attached Orders.

It is necessary to have a current Trade Position when sending Attached Orders except in the case of when using 
Send Attached Orders by Price and it is submitted directly from the Trade Window and not the chart.

Sending Attached Orders from a Chart or Trade DOM

[Link] - [Top]
1. Select Global Settings >> Customize Chart Trade Menu. Add the Send Attached Orders by Position 

and Send Attached Orders by Price menu items to the Selected Menu Items, if they are not already 
added. Press OK.

2. To send the Attached Orders from a chart or a Trade DOM relative to a price that you select, then move the 
Pointer to the price level you want to send the Attached Orders relative to, right-click and select Send 
Attached Orders by Price from displayed menu. You will need to right-click on the chart or Trade DOM 
away from the price scale. In the case of the Trade DOM, refer to Entering Orders on the Trade DOM for 
instructions on where to right-click to get the chart trade menu.

3. To send the Attached Orders from a chart or a Trade DOM relative to the current position price, then right-
click and select Send Attached Orders by Position from displayed menu. You will need to right-click on 
the chart or Trade DOM away from the price scale. In the case of the Trade DOM, refer to Entering Orders 
on the Trade DOM for instructions on where to right-click to get the chart trade menu.

4. You do not have to decide whether or not the Attached Orders will be Buy or Sell. This is determined by 
your position.

5. If confirmations are enabled, you will receive a confirmation window stating the Attached Orders to be 
sent. Press Yes to confirm.

6. When you use Send Attached Orders by Position/Price from the right-click shortcut menu in Chart 
Trade Mode, and you do not have a trade position for the symbol, then nothing will happen and you will 
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receive an error.
Sending Attached Orders from the Trade Window

[Link] - [Top]
Follow the instructions below to send Attached Orders from the Trade Window. This is a necessary procedure 
when a Trade Position does not exist.

1. Set the Order Type on the Trade Window for the chart to Send Attached Orders - Position or Send 
Attached Orders - Price.

2. It is necessary to use Send Attached Orders - Price if there is not currently a Trade Position so that a 
reference price can be manually specified.

3. In the case of Send Attached Orders - Price, specify a reference price in the Reference Price box.
4. Press the Buy button, to send Buy Attached Orders in the case when you have a Short position.
5. Press the Sell button, to send Sell Attached Orders in the case when you have a Long position.
6. If confirmations are enabled, you will receive a confirmation indicating the Attached Orders to be sent. 

Press Yes to confirm.
Sending Attached Orders by Keyboard Shortcuts

[Link] - [Top]
Follow the instructions below to send Attached Orders by using a Keyboard Shortcut.

1. Refer to the Customize Keyboard Shortcuts documentation.
2. Set up keyboard shortcut for the Send Attached Orders commands. These Are Listed in the Trading 

Keyboard Shortcuts list in the Customize Keyboard Shortcuts Window. The commands are: Buy Send 
Attached Orders - Position | Sell Send Attached Orders - Position | Send Attached Orders - Position.

3. Go to the chart and enable Trade >> Trading Keyboard Shortcuts Enabled on the menu.
4. When the chart is active, then use one of the configured keyboard shortcuts to send the Attached Orders.

Limit if Touched

[Link] - [Top]
The Limit if Touched order is similar to a standard Limit order, except that the Limit order does not actually 
become active until the Limit Price has been touched first. 

Once the Limit Price has been touched, then the order becomes active and its order price is the Limit Price.

This order type is not supported with all of the supported Trading services that Sierra Chart works with. If it is not 
supported, then when submitting an order of this type, it will be rejected by the trading service or internally by 
Sierra Chart if Sierra Chart knows ahead of time that the trading service does not support this order type.

Limit if Touched Order Inputs (Trade Window >> Main)

[Link] - [Top]
Limit

This price box is for the Limit Price for the order. Enter a price or select one from the drop-down list.

Refer to Price Formatting.

Bid Ask Quantity Triggered Stop

[Link] - [Top]
The Bid Ask Quantity Triggered Stop order is triggered based on Bid Quantity or the Ask Quantity, depending 
upon the order Side, and the current market price. Bid/Ask Quantity represents the number of contracts or shares of 
the Limit orders at the Bid or Ask. 

In the case of a Buy Bid Ask Quantity Triggered Stop, it is triggered and submitted as a market order when the best 
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Ask price equals the entered Stop price, and the current Ask quantity/size is less than or equal to the Bid Ask 
Quantity entered. Or the current last trade price for the symbol is 1 tick to 8 ticks above the entered Stop price.

In the case of a Sell Bid Ask Quantity Triggered Stop, it is triggered and submitted as a market order when the best 
Bid price equals the entered Stop price, and the current Bid quantity/size is less than or equal to the Bid Ask 
Quantity entered. Or the current last trade price for the symbol is 1 tick to 8 ticks below the Sell Stop price.

This order type is unsupported during a Chart Replay. 

Bid Ask Quantity Triggered Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. Enter a price or select one from the drop-down list. Refer to Price Formatting.

BidAsk Qty

This price box is for the Bid or Ask Quantity. Enter a value which the current Bid or Ask Quantity needs to go 
below for the order to be triggered.

Attached Bid Ask Quantity Triggered Stop Order Inputs

[Link] - [Top]
Stop Offset

This is the offset value from the parent order price when the Bid Ask Quantity Triggered Stop is used as an 
Attached Order.

BidAsk Qty

This is the Bid or Ask Quantity when the Bid Ask Quantity Triggered Stop is used as an Attached Order.

Triggered Limit

[Link] - [Top]
The Triggered Limit is similar to a Stop Limit order, except that the Triggered Limit is a client-side managed 
order type which means until such time that the Trigger price is met, the Limit order is not sent to the external 
Trading service. When the Trigger price has been met, then the order is sent as a Limit order.

When the Limit order becomes active after the trigger price has been met, then it will only fill according to the 
standard rules for a Limit order. When using the Triggered Limit as a Stop Attached Order, once the Trigger has 
been met, depending upon the price of the Limit order, the Limit order is not necessarily going to fill right away. 
The market can continue to have traded through the Trigger but yet the Limit order will only fill according to the 
standard Limit order rules. Refer to Limit Order. You need to set the Attached Order Limit Offset to a larger 
amount than the Attached Order Trigger Offset to ensure that the Limit will fill right away if that is what you 
require.

This order type allows for the Limit Order Price to have a negative or positive offset from the Trigger price. 
Whereas with the standard Stop-Limit order, the Limit price can only be considered a positive offset, meaning that 
the buy or sell will always be at a less favorable price than the Stop Trigger price.

A Triggered Limit can be entered using any of the standard order entry methods. 

This order type can also be entered from the chart using any of the following Chart Trading shortcut menu 
commands. If these commands are not listed on the shortcut menu, then they need to be added. To do this, select 
Global Settings >> Customize Chart Trade Menu. Add all of the order types that you want to use. For more 
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information, refer to Chart Trading. 

• Buy Triggered Limit
• Sell Triggered Limit
• Buy Triggered Limit (Auto-Set)
• Sell Triggered Limit (Auto-Set)

When not using the Auto-Set commands you can interactively set both the Trigger and Limit prices allowing you 
to identify and modify the price levels based on chart patterns that develop. First the Limit price is set upon 
selecting the menu command and then the Trigger price is set with the next left click.

In the case where you want to submit a Buy Triggered Limit order, the Trigger Line needs to be above the current 
market price and the Limit price will be below the Trigger price. In the case where you want to submit a Sell 
Triggered Limit order, the Trigger Line needs to be below the current market price and the Limit price will be 
above the Trigger price. 

When using the Auto-Set commands, then the Trigger price is first set and the Limit price is automatically set. The 
offset the Limit price has from the Trigger price is set through the Set >> Trig (Triggered) Limit Offset setting 
on the Set tab of the Trade Window for the chart. 

When modifying a Triggered Limit order on the chart, before the trigger has been met, only the Trigger price can 
be modified. Upon modification of the Trigger price, the Limit price will be automatically adjusted to maintain the 
same offset it has to the Trigger price. When the Trigger has been met, then the Limit price can be modified and 
will be the only line displayed for the order. 

Triggered Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Limit

This price box is for the Limit order price. Enter a price or select one from the drop-down list. Refer to Price 
Formatting.

Trigger

This price box is for the Trigger price of the order. Enter a price or select one from the drop-down list. Refer to 
Price Formatting.

Attached Triggered Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Limit Offset

This is the Limit offset value from the parent order price when the Triggered Limit order type is used as an 
Attached Order.

Trigger Offset

This is the Trigger offset value from the parent order price when the Triggered Limit order type is used as an 
Attached Order.

Trade Volume Triggered Stop

[Link] - [Top]
The Trade Volume Triggered Stop order is triggered based on both trade volume and price. This order type 
requires both a Price and Volume. Volume represents the number of contracts or shares traded.

In the case of a Buy Trade Volume Triggered Stop, when the last trade price is at the order price or higher, the 
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trading volume of the symbol is accumulated and when it meets or exceeds the set Volume for the order, then the 
order is submitted as a market order immediately.

In the case of a Sell Trade Volume Triggered Stop, when the last trade price is at the order price or lower, the 
trading volume of the symbol is accumulated and when it meets or exceeds the set Volume for the order, then the 
order is submitted as a market order immediately.

The calculation of the trading volume is a simple sum of the volume of the trades as they occur for the symbol 
while the order is active.

This is a client-side managed stop order. For complete details about this, refer to Sierra Chart Management of 
Trailing Stop and Chase Orders. 

Trade Volume Triggered Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Volume

This price box is for the Volume Quantity. Enter a value to check against the accumulated volume.

Attached Trade Volume Triggered Stop Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the offset value from the parent order price when the Trade Volume Triggered Stop order type is used as 
an Attached Order.

Volume

This is the Volume Quantity to be checked against the accumulated volume, when the Trade Volume Triggered 
Stop order type is used as an Attached Order

Stop with Bid/Ask Triggering

[Link] - [Top]
This order type is very similar to a standard Stop order type, except that this is a client-side managed order, which 
means until such time that the trigger price is met, the order is not sent to the external trading service.

As with other order types, this Stop with Bid/Ask Triggering order supports interactive order entry through a 
chart for the Stop price allowing you to set and modify the price level as you require.

In the case of a Buy Stop Order, the Stop Order is converted to a Market Order when the Bid Price is greater than 
or equal to the entered Stop Price.

In the case of a Sell Stop Order, the Stop Order is converted to a Market Order when the Ask Price is less than or 
equal to the entered Stop Price.

Stop with Bid/Ask Triggering Order Inputs (Trade Window >> Main)

Stop
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This price box is for the Stop price. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Attached Stop with Bid/Ask Triggering Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the offset value from the parent order price when this Order type is used as an Attached Order.

Stop with Last Triggering

[Link] - [Top]
This order type is very similar to a standard Stop order type, except that this is a client-side managed order, which 
means until such time that the trigger price is met, the order is not sent to the external trading service.

As with other order types, this Stop with Last Triggering order supports interactive order entry through a chart 
for the Stop price allowing you to set and modify the price level as you require.

In the case of a Buy Stop Order, the Stop Order is converted to a Market Order and is sent to the Trading Service 
when the Last Price is greater than or equal to the entered Stop Price.

In the case of a Sell Stop Order, the Stop Order is converted to a Market Order and is sent to the Trading Service 
when the Last Price is less than or equal to the entered Stop Price.

Normally you should be using a Stop order. Stop with Last Triggering is managed on the client side and may only 
be useful with cash Forex markets where the Forex trading service may trigger a stop order based on bid/ask 
prices. It does not make sense to use a Stop with Last Triggering in the futures markets. Since in the futures 
markets, stop order triggering is always going to be based upon the last trade price anyway. 

Stop with Last Triggering Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Attached Stop with Last Triggering Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the offset value from the parent order price when this Order type is used as an Attached Order.

Limit if Touched - Client

[Link] - [Top]
This is the same as the Limit if Touched Order, except that this order is managed on the Sierra Chart client-side 
until the set Limit price is touched, at which point the Order is sent to the Trading Service as a standard Limit 
Order.

Limit if Touched - Client Order Inputs (Trade Window >> Main)

[Link] - [Top]
Limit

This price box is for the Limit order price. Enter a price or select one from the drop-down list. Refer to Price 
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Formatting.

Attached Limit if Touched - Client Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Limit Offset

This is the offset value from the parent order price for an attached order.

Market if Touched - Client

[Link] - [Top]
This is the same as the Market if Touched Order, except that this order is managed on the Sierra Chart client-side 
until the set Trigger price is touched, at which point the Order is sent to the Trading Service as a standard Market 
Order.

Market if Touched - Client Order Inputs (Trade Window >> Main)

[Link] - [Top]
Trigger Price

This price box is for the Trigger price of the order. Enter a price or select one from the drop-down list. Refer to 
Price Formatting.

Attached Market if Touched - Client Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Trigger Offset

This is the Trigger offset value from the parent order price for an attached order. For example, if this is set to 1 as a 
Price, then the trigger price for the order will be exactly 1.0 from the parent order price.

Trade Volume Triggered Stop-Limit

[Link] - [Top]
The Trade Volume Triggered Stop Limit Order is triggered based on both trade volume and price. This order 
type requires both a Price and Volume. Volume represents the number of contracts or shares traded.

In the case of a Buy Trade Volume Triggered Stop Limit, when the last trade price is at the order price or higher, 
the trading volume of the symbol is accumulated and when it meets or exceeds the set Volume for the order, then 
the order is submitted as a Limit order immediately.

In the case of a Sell Trade Volume Triggered Stop Limit, when the last trade price is at the order price or lower, the 
trading volume of the symbol is accumulated and when it meets or exceeds the set Volume for the order, then the 
order is submitted as a Limit order immediately.

Trade Volume Triggered Stop Limit Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

This price box is for the Stop price. Enter a price or select one from the drop-down list. Refer to Price Formatting.

Volume
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This price box is for the Volume Quantity. Enter a value to check against the accumulated volume.

Attached Trade Volume Triggered Stop Limit Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

This is the offset value from the parent order price when the Trade Volume Triggered Stop Limit order type is 
used as an Attached Order.

Volume

This is the Volume Quantity to be checked against the accumulated volume, when the Trade Volume Triggered 
Stop Limit order type is used as an Attached Order

Stop Limit - Client

[Link] - [Top]

Stop Limit - Client Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

Attached Stop Limit - Client Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Stop Offset

Triggered Stop

[Link] - [Top]
A Triggered Stop order is an order type where when the Trigger price has been met, then the stop order becomes 
active. 

In the case of a Buy Triggered Stop Order, when the last trade price of the Symbol is less than or equal to the 
Trigger price, then the Buy Stop order is sent at that time. The Stop order, is in a Held state until this condition has 
been met. The Buy Stop order price must be above the trigger price.

In the case of a Sell Triggered Stop Order, when the last trade price of the Symbol is greater than or equal to the 
Trigger price, then the Sell Stop order is sent at that time. The Stop order, is in a Held state until this condition has 
been met. The Sell Stop order price must be below the trigger price.

Triggered Stop Order Inputs (Trade Window >> Main)

[Link] - [Top]
Stop

The Stop order price. This is the price of the Stop order after it has been triggered and sent. A Buy Stop order price 
must be above the trigger price. A Sell Stop order price must be below the trigger price.



Trigger

The price at which when it is touched, triggers the activation and sending of the Stop order.

Triggered Stop Attached Order Inputs (Trade Window >> Targets)

[Link] - [Link]
Stop Offset

This is the offset from the parent order price which determines the price of the Stop order.

Trigger Offset

This is the offset from the parent order price which determines the trigger price. 

Only a positive offset is supported. Based upon the triggering rules as explained above, no matter what you use for 
the Trigger Offset, you will always get an immediate trigger when this order type is used as an Attached Order.

Triggered Limit with Chase

[Link] - [Top]
The Triggered Limit with Chase order type is identical to Triggered Limit except that it also has the functionality 
to move towards the current market price after the Limit order has been triggered.

Triggered Limit With Chase Order Inputs (Trade Window >> Main)

[Link] - [Top]
For non-attached orders, to set the Maximum Chase amount use the Max Chase for Limit Orders setting on the 
Trade Window. 

Limit

Trigger

Triggered Limit With Chase Attached Order Inputs (Trade Window >> Targets)

[Link] - [Top]
Limit Offset

Maximum Chase

Trigger Offset

Chart Trade Shortcut Menu

[Link] - [Top]
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Most of the Order Types can be entered by right clicking on the chart or Trade DOM with the Pointer when in 
Chart Trade Mode and selecting the order type from the displayed menu. 

To add the order types to the menu, select Global Settings >> Customize Chart Trade Menu. Add all of the 
order types that you want to use. 

In the case of a Trade DOM, refer to the image below for instructions to display the Chart Trade Menu.

Move Attached Targets to Price

[Link] - [Top]
To move working Target orders on the Chart or Trade DOM to a selected price, follow the instructions below.

1. Follow the instructions in the Chart Trade Shortcut Menu section to add the Move Targets to Price 
command to the Chart Trade Shortcut Menu.

2. When there are working Target orders on the Chart or Trade DOM, right-click at the price level where you 
want to move the Targets to and select Move Targets to Price.

3. If Order Confirmations are enabled, confirm the order modification by pressing the Yes button.
It is also supported to move Target Attached Orders to a price level by using a keyboard shortcut. To do this, 
follow the instructions below. 

1. Configure a keyboard shortcut for Trading Keyboard Shortcuts >> Move Attached Targets to Price. 
For instructions, refer to Configure Keyboard Shortcuts. 

2. Move with your Pointer to the price level on the chart where you want the Target Attached Orders moved 
to.

3. Using your keyboard, press the key combination for the keyboard shortcut for Move Attached Targets to 
Price. 

4. If Order Confirmations are enabled, confirm the order modification by pressing the Yes button.

Move Attached Stops to Price

[Link] - [Top]
To move working Attached Stops orders on the Chart or Trade DOM to a selected price, follow the instructions 
below. 

1. Follow the instructions in the Chart Trade Shortcut Menu section to add the Move Attached Stops to Price 
command to the Chart Trade Shortcut Menu.

2. When there are working Attached Stops orders on the Chart or Trade DOM, right-click at the price level 
where you want to move the Stops to and select Move Attached Stops to Price.

3. If Order Confirmations are enabled, confirm the order modification by pressing the Yes button.
It is also supported to move Stop Attached Orders to a price level by using a keyboard shortcut. To do this, follow 
the instructions below. 

1. Configure a keyboard shortcut for Trading Keyboard Shortcuts >> Move Attached Stops to Price. For 
instructions, refer to Configure Keyboard Shortcuts. 

2. Move with your Pointer to the price level on the chart where you want the Stop Attached Orders moved to.
3. Using your keyboard, press the key combination for the keyboard shortcut for Move Attached Stops to 

Price. 
4. If Order Confirmations are enabled, confirm the order modification by pressing the Yes button.

Remove Link Between Stop Attached Orders

[Link] - [Top]
It is supported to remove the link between Stop Attached Orders which were created as the result of using multiple 
Targets and the OCO Group All OCO Groups. To do this, follow the instructions below.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index3c50.html?page=doc/ChartTrading.html#EnteringOrdersFromTheChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#OrderConfirmations
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/indexf01a.html?page=doc/GlobalSettingsMenu.html#CustomizeKeyboardShortcuts
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#OrderConfirmations
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#OrderConfirmations
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/indexf01a.html?page=doc/GlobalSettingsMenu.html#CustomizeKeyboardShortcuts
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index9473.html?page=doc/TradeWindow.html#OrderConfirmations
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index0ef8.html?page=doc/AttachedOrders.html#OCOGroup


1. Follow the instructions in the Chart Trade Shortcut Menu section to add the Remove Link Between Stop 
Attached Orders command to the Chart Trade Shortcut Menu.

2. Right click anywhere on the chart and select this command from the Chart Shortcut Menu. It is not 
necessary to right-click directly on the Stop Order. All Stop Attached Orders for the Symbol and Trade 
Account which are linked together will have the link removed from them.

Sierra Chart Management of Trailing Stop and Chase Orders

[Link] - [Top]
The price modifications for Trailing Stop, the price modifications for Limit Chase and the management of all 
client-side managed orders, like Triggered Limit orders, are managed by Sierra Chart. 

This information also applies to the Move to Breakeven for Stops functionality for Attached Orders.

This information also applies to the Send Order at Time Time in Force type.

Therefore, in order for these price modifications and triggering actions to occur based upon the current market 
price, the following must be true. Otherwise, no actions will take place on the order and it will remain the same.

• Sierra Chart must be running and be connected to the Data or Trading service ( File >> Connect to Data 
Feed), or be running a replay. In the case of live trading Sierra Chart must be connected to the Trading 
service. 

Keep in mind if Sierra Chart loses connectivity to the Data or Trading Service server, the Trailing Stop 
order prices will not be updated in this case as well, unless you are running a replay and using Sierra Chart 
Trade Simulation Mode. In the case of client-side managed orders, triggering actions can also not be 
performed.

• Real-time data needs to be received for the symbol or the chart needs to be replaying and updating. When 
you expect the trailing stop to move, there has to be price movement within the chart as well. 

• The chart or Trade DOM the orders were entered from needs to remain open and continue to be set to both 
the same Symbol and Trade Account that the order is for.

• In the case of a chart, Trade >> Chart Trade Mode On needs to be enabled.
• The Global Settings >> Data/Trade Service Settings >> Common Settings >> Number of Stored Time 

and Sales Records should be set to at least 5000 to ensure no trade record data is missed when processing 
through all of the trade prices. This applies to a chart updating with real-time or delayed data, or during a 
chart replay.

When a Trailing Stop or a Limit Chase order is modified based upon the specifications given on this page for the 
Order Type, then this will be in response to movement of the last trade price. 

These order modifications are logged in the Trade >> Trade Activity Log >> Trade Activity tab. For more 
information about viewing these order modifications, refer to Trade Activity Log.

You are able to see the last trade price which actually triggered the order modification of a Trailing Stop or Limit 
Chase order. When looking at an order modification line in the Trade Activity Log, look at the 
OrderActionSource field. It will say Auto trail order modification. Trigger price: [price]. The Trigger price is 
the price which triggered the modification of the order.

Sierra Chart does not support the use of server modified trailing stop orders because the functionality available 
from the Trading service cannot support all of the needed trailing stop and move to breakeven functionality that 
Sierra Chart has. Therefore, to have one particular trailing stop type modified by the server and all the others not, 
creates an inconsistency and confusion. 

The other reason Sierra Chart does not support the use of server modified trailing stop orders is because Sierra 
Chart works with multiple Trading services and it is impossible to reliably integrate to the limited trailing stop 
functionality they all have. And none of the Trading services will support all of the trailing stop functionality 
needed anyway.
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Effect of Delayed Data on Trailing Stops

[Link] - [Top]
Sometimes market data can be delayed even if this delay is only 100 milliseconds. In the case of when using 
Interactive Brokers True Real-time Data, this data is delayed 5000 milliseconds. 

This delayed data which is received will be used to modify Trailing Stops, Limit Chase orders and is used for 
Move to Breakeven for Stops actions. If this delayed data occurred before a Limit or Stop order became active as 
in the case of an Attached Order, then this could cause some unexpected behavior where the order will have been 
modified according to prices which occurred before the fill of the parent order. 

Triggered Limit Order Entry Study

[Link] - [Top]
This order entry study has now been replaced by the Triggered Limit built-in order type. 

Sierra Chart provides a study named Trading: Triggered Limit Order Entry which is a managed order entry 
study.

This managed order entry study adds commands to the Chart Shortcut menu displayed when right clicking on a 
Chart or Trade DOM to provide user interaction.

The strategy implemented is a common entry method in which when price reaches a Trigger level, at that time a 
Limit order is submitted which price needs to pull back to in order for it to fill. This entry style is often employed 
at either resistance / support levels on a breakout or on a pullback within an existing trend.

This order entry study also serves as an example on how advanced order entry based on price action can be 
achieved with the Sierra Chart Advanced Custom Study Interface and Language. The source code for this study 
can be found in the /ACS_Source/OrderEntryStudies.cpp file in the folder where Sierra Chart is installed to.

For instructions to work with the source code, modify it and create your own custom version of it, refer to How to 
Build an Advanced Custom Study from Source Code.

Order Lines

[Link] - [Top]
The study consists of the following lines after the Trigger and Order prices have been set. 

1. Trigger Line: The price to which price must reach in order for the Limit order to be placed.
2. Order Line: The price at which the Limit order is placed once the Trigger Line is reached.

Step-By-Step Instructions

[Link] - [Top]
1. Add the Trading: Triggered Limit Order Entry study to the chart. For instructions to add this study to 

the chart, refer to Adding/Modifying Studies. In the case of when you are using a Trading DOM, refer to 
the Adding Studies on a Trade DOM instructions instead.

2. If you want the Limit order price to be automatically set, set the Auto Set Limit Price study Input to Yes. 
In this case, set the Limit Price Offset in Ticks to the number of price ticks the limit order should be 
automatically set from the Trigger level.

3. Go to the chart and Open the Trade Window.
4. In the Trade Window, set the Order Quantity. The Limit order submitted by the Trading: Triggered Limit 

Order Entry study will use this quantity.
5. If you want Attached Orders to be sent along with the submitted Limit order, then enable Use Attached 

Orders on the Trade Window and go to the Targets tab on the Trade Window and configure the Attached 
Orders.

6. Make sure there is a checkmark by Trade >> Chart Trade Mode On. This enables the study's custom 
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menus.
7. Enable Trade >> Auto Trade Enabled if it is not already enabled on the menu.
8. Set the Trigger Line by right clicking on the chart at the trigger price level and selecting Set Trigger Price 

on the displayed menu. In the case where you want to submit a Buy Limit order, the Trigger Line needs to 
be above the current market price. In the case where you want to submit a Sell Limit order, the Trigger Line 
needs to be below the current market price.

9. After setting the Trigger Line you will see the Trigger Price displayed in text format displayed right on the 
chart and a study Subgraph line appear on the chart representing the Trigger Line.

10. If Auto Set Limit Price input is set to Yes, then the Limit Order will be automatically placed at a price that 
is defined by the Limit Price Offset in Ticks input. For example, if the Auto Set Limit Price is set to Yes, 
the Limit Price Offset in Ticks is set to 10, the Tick Size for the chart is 0.25 and the trigger is set above 
the current last price in the chart at a price of 2845.00, then the system will automatically place a Buy Limit 
at 2842.50 (2845.00 - 0.25 * 10). 
If the Auto Set Limit Price is set to No, then the Limit Order Price must be manually set by right 
clicking on the chart at the level you want the Limit price at and selecting either Set Buy Order Price or 
Set Sell Order Price on the menu. These options to set the Limit Order do not display in the right click 
menu until after the Trigger Price is set.
◦ For a Buy order: The Buy Limit order price must be below the Trigger line. 
◦ For a Sell order: The Sell Limit order price must be above the Trigger line.

11. To modify the order price, left click and drag the Trigger Line displayed on the chart to the new location. 
You just need to left click and drag at the price level and not necessarily directly on the line itself. The 
Order Line is automatically adjusted to maintain the same offset.

12. To cancel the order, right-click on the chart and select Cancel Triggered Limit Order.
13. Once the Trigger Limit has been reached, the order is submitted as a Limit order.

Study Inputs

[Link] - [Top]
1. Text - Horizontal Position From Left: Text horizontal alignment from the left side of the screen. Enter a 

value between 1 and 150. A value of 150 will put the text box completely to the right of the screen and it 
may not be visible.

2. Text - Vertical Position From Bottom: Text vertical alignment from the bottom of the screen. Enter a 
value between 0 and 100. A value of 1 will put the text box completely to the bottom of the screen and it 
may not be visible.

3. Number of Bars Back to Display: Define how many bars back to display the Trigger and Order lines. This 
defines the length of these lines from the last bar in the chart. Note that as the chart is scrolled these lines 
stay with the last bar in the chart, therefore they may not be visible as the chart is scrolled further back in 
time.

4. Auto Set Limit Price : Set this to Yes to automatically set the Limit order price using the Limit Price 
Offset in Ticks.

5. Limit Price Offset in Ticks: When Auto Set Limit Price is set to Yes this input specifies the number of 
price ticks the Limit order should be automatically set from the Trigger level.

Bid/Ask Quantity Triggered Stop Study

[Link] - [Top]
The Bid/Ask Quantity Triggered Stop study is a study that is used to submit a market order which is triggered 
under certain conditions. 

In the case of a Buy Stop, it is triggered and submitted as a market order when the best Ask price is nonzero, the 
best Ask price equals the previously set order price, and the Ask quantity/size is less than or equal to the Bid Ask 
Quantity Threshold study Input. Or the current market price for the symbol is 1 tick to 8 ticks above the Buy Stop 
price. 

In the case of a Sell Stop, it is triggered and submitted as a market order when the best Bid price is nonzero, the 
best Bid price equals the previously set order price, and the Bid quantity/size is less than or equal to the Bid Ask 
Quantity Threshold study Input. Or the current market price for the symbol is 1 tick to 8 ticks below the Sell Stop 



price. 

Step-By-Step Instructions

[Link] - [Top]
1. Add the Trading: Bid/Ask Quantity Triggered Stop study to the chart or Trade DOM you are trading 

from. For instructions to add this study to the chart, refer to Adding/Modifying Studies. 

In the case of when you are using a Trade DOM, refer to the Adding Studies on a Trade DOM instructions 
instead.

2. Go to the chart and Open the Trade Window. 
3. In the Trade Window, set the Order Quantity. The Market order submitted by the Trading: Bid/Ask 

Quantity Triggered Stop study uses this Quantity setting.
4. If you want Attached Orders to be sent along with the submitted Market order, then enable Use Attached 

Orders on the Trade Window and go to the Targets tab on the Trade Window and configure the Attached 
Orders.

5. Enable Trade >> Chart Trade Mode On.
6. Enable Trade >> Auto Trade Enabled on the menu if it is not already enabled.
7. Set the Stop order price by right clicking on the chart with your Pointer at the price level and select Set Buy 

Stop Price or Set Sell Stop Price on the displayed menu depending upon whether you want a Buy or Sell 
stop order. 

8. After setting the price, you will see the order price displayed as a line on the chart. A value label is also 
displayed for this line on the left side. To adjust the color of the line, other visual properties, and the 
alignment of the label, modify the study Subgraph settings. Refer to Adding/Modifying Studies.

9. To modify the order price, left click and drag the order price line displayed on the chart to the new location. 
You just need to left click and drag at the price level and not necessarily directly on the line itself. 

10. To cancel the order, right-click on the chart and select Cancel Stop Order.
Study Inputs

[Link] - [Top]
1. Number of Bars Back to Display: Define how many bars back to display the Stop order line.
2. Bid Ask Quantity Threshold: In the case of a Buy Stop order this is the best Ask Quantity threshold. In 

the case of a Sell Stop order this is the best Bid Quantity threshold. 

Spread Order Entry Study

For full documentation refer to the Spread Order Entry Study.

Triggered Market Order For Trade Symbol

[Link] - [Top]
The Triggered Market Order For Trade Symbol study submits a Buy Market order when the price is less than 
or equal to the entered Trigger price; or submits a Sell Market order when the price is greater than or equal to the 
entered Trigger price. This study can be used in combination with an entered Trade and Quote Symbol to Buy or 
Sell on a different symbol than the trigger is based upon.

Step-By-Step Instructions

[Link] - [Top]
1. Add the Trading: Triggered Market Order For Trade Symbol study to the chart. For instructions on 

how to add a study, refer to Adding/Modifying Studies. In the case of when you are using a Trading DOM, 
refer to the Adding Studies on a Trade DOM instructions instead.

2. Go to the chart and Open the Trade Window.
3. In the Trade Window, set the Order Quantity. The Market order submitted by the Trading: Triggered 

Market Order For Trade Symbol study uses this Quantity setting.
4. If you want Attached Orders to be sent along with the submitted Market order, then enable Use Attached 
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Orders on the Trade Window and go to the Targets tab on the Trade Window and configure the Attached 
Orders.

5. Enable Trade >> Chart Trade Mode On on themenu if it is not already enabled.
6. Enable Trade >> Auto Trade Enabled on the menu if it is not already enabled.
7. Set the Trigger price by right clicking on the chart at the price level and selecting either Set Sell Order 

Trigger or Set Buy Order Trigger on the displayed menu.
8. After setting the Trigger price, you will see the Trigger price displayed as a line on the chart. A Name label 

is displayed for this line on the left side and a Value label is displayed for this line in the Price column. To 
adjust the color of the line, other visual properties, and the alignment of the labels, modify the study 
Subgraph settings for this line. Refer to Adding/Modifying Studies.

9. To cancel the Trigger, right-click on the chart and select Cancel Trigger.
Study Inputs

[Link] - [Top]
1. Text - Horizontal Position From Left: This is currently unused.
2. Text - Vertical Position From Bottom: This is currently unused.
3. Number of Bars Back to Display: This sets the number of bars over which the Trigger line will be 

displayed. The length is measured in bars starting from the most recent bar and going backwards in time.

Triggered Stop Order Study

[Link] - [Top]
The Triggered Stop Order study submits a Buy Stop order the specified number of price ticks above the set 
Trigger price, or submits a Sell Stop order the specified number of price ticks below the set Trigger price.

Step-By-Step Instructions

[Link] - [Top]
1. Add the "Trading: Triggered Stop Order study to the chart. For instructions to add this study to the 

chart, refer to Adding/Modifying Studies. In the case of when you are using a Trading DOM, refer to the 
Adding Studies on a Trade DOM instructions instead.

2. Set the Stop Price Offset from Trigger Price in Ticks Input with this study to the number of ticks away 
from the Trigger price that the Stop order should be submitted at.

3. Go to the chart and Open the Trade Window. 
4. In the Trade Window, set the Order Quantity. The Market order submitted by the Trading: Bid/Ask 

Quantity Triggered Stop study uses this Quantity setting.
5. If you want Attached Orders to be sent along with the submitted Stop order, then enable Use Attached 

Orders on the Trade Window and go to the Targets tab on the Trade Window and configure the Attached 
Orders.

6. Enable Trade >> Chart Trade Mode On.
7. Enable Trade >> Auto Trade Enabled on the menu if it is not already enabled.
8. Set the Stop Trigger price by right clicking on the chart at the price level and selecting Set Stop Trigger 

Price on the displayed menu. 
9. After setting the Trigger price, you will see the Stop Order price displayed as a line on the chart. A Name 

and Value label is also displayed for this line on the left side. To adjust the color of the line, other visual 
properties, and the alignment of the label, modify the study Subgraph settings for this line. Refer to Adding/
Modifying Studies.

10. To cancel the order, right-click on the chart and select Cancel Stop Order.
Study Inputs

[Link] - [Top]
1. Number of Bars Back to Display: This sets how many bars back to display the Trigger price and Stop 

Order lines.
2. Stop Price Offset from Trigger Price in Ticks: This sets the number of price ticks from the Trigger price 

that the Stop order needs to be placed. 
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Stop Orders on the CME

[Link] - [Top]
A Stop order with a single price submitted from Sierra Chart and placed through to one of the CME (Chicago 
Mercantile Exchange) exchanges (CME, CBOT, COMEX, NYMEX), will be converted by the CME to a Stop-
Limit order. 

The Limit price will be set to a price, calculated by the CME, which prevents it from filling if the market moves 
too far away from the Stop price. The limit price will be significantly far away from the Stop price.

When using some Trading services, like Teton, you will see the order type change from Stop to Stop-Limit after it 
has been submitted and accepted by the exchange. You also will see the Price2 order price for the order, set to the 
actual limit price set by the exchange.

Understand that this behavior is all normal and expected and is a safety feature implemented by the CME to 
maintain an orderly market.

Fully Client Side Managed Orders

[Link] - [Top]
Order Types which contain the word "Client" in their name mean these are fully client-side managed orders and are 
not sent to the external trading gateway until such time that the documented condition has been met. 

Until that is the case, they have a "Held" order Status. You can look at the Trade Activity Log to determine when 
these orders are transmitted to the external trading gateway. 

Understanding Why Orders Do Not Fill At Expected Prices

[Link] - [Top]
If you experience an issue, where an order than you would expect, the first step is to understand you would expect, 
the first step is to understand what was the Order Type of that order. 

To determine the order type, use the Trade >> Trade Activity Log. Refer to the OrderType field along the record 
a line for the order. For complete documentation, refer to Viewing Historical Trade Activity. 

Once you determine the order type, and if you are entering the order through the Chart DOM you need to be aware 
of the Chart DOM Settings. The order type will be determined by the following: Whether you left or right right 
clicked in the columns. Where you clicked relative to the last trade price. Whether you clicked in the Buy or Sell 
column. And finally the Chart DOM Settings.

In the case of the Limit order you need to understand how these orders are filled in relation to the current prices. 
Refer to How Limit Orders Are Filled. 

For example, if the current price is 100, the bid price is 100 and the ask price is 101 and you put a Buy Limit order 
in at 105, it will immediately fill at 101 which is the ask price.

In the case of a Stop order, you need to understand how these orders are filled in relation to the current prices. 
Refer to How Stop Orders Are Filled.

Order Rejected from Outside of Bands

[Link] - [Top]
An exchange usually will maintain a maximum upper price and a minimum lower price around the current price of 
a symbol, which order prices have to be within. This is called the price bands. Almost always orders that you 
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submit will be within this range of prices. 

If a Limit or Stop order you submit is outside the upper or lower band, then the exchange will reject the order. 

One solution is to change the Time in Force type from Day to Good till Canceled. And resubmit the order. This 
should allow you to put an order outside of the price bands. 

Refer to this video which provides a full explanation of all of this.

Reducing Slippage from Stop Orders

[Link] - [Top]
This section explains how to reduce or eliminate slippage from Stop orders. However, it is important to be aware, 
that when you follow these instructions there is the risk that the stop order will not be filled and therefore not act as 
a protective stop. 

To minimize slippage for a Stop order, it is essential to use a Stop-Limit Order Type either as the main entry order 
or as an Attached Order depending upon where you are using the Stop order. 

Once you are using a Stop-Limit order, then go to the Set tab of the Trade Window for the Chart or Trading DOM. 

Set the Stop-Limit Order Limit Offset >> Offset Type to Ticks. 

Set the Stop-Limit Order Limit Offset >> Primary Orders to the maximum number of ticks that you want for 
slippage. For example, this could be anywhere from 1 to 4. Or a higher value. It all depends upon what you want. 

Make the same change for Stop-Limit Order Limit Offset >> Attached Orders. 

Refer to the image below. 

*Last modified Thursday, 09th May, 2024.
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(Opens a new page)
• Displaying Order Fills on the Chart
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Chart Trading

[Link] - [Top]
To enable Chart Trading, go to the chart you want to trade from and make sure there is a checkmark by Trade >> 
Chart Trade Mode On on the menu. Chart Trade Mode is specific to each individual chart you have in your 
Chartbooks. Therefore, some charts can be activated for chart trading and others not.

You can enter trade orders, view orders and modify orders directly on a chart. Below are all of the sections which 
explain these various tasks.

Entering Orders From the Chart

[Link] - [Top]

1. Make sure there is no checkmark by Trade >> Trade Simulation Mode On if you want the orders to be 
sent to the external Trading service. If you want the orders to be simulated within Sierra Chart, then make 
sure there is a checkmark by that menu command.

2. To enter orders from a chart you first need to enable Chart Trade Mode. To do this make sure there is a 
checkmark by Trade >> Chart Trade Mode On on the menu.

3. Chart Trade Mode is specific to each individual chart. They all have their own independent setting. You 
can tell when Chart Trade Mode for a chart is enabled by looking at the top left of the chart. 

You will see the Trade Mode Box (Trade:) which indicates the order quantity and the order price for new 
orders. The order price displayed in the Trade Mode Box is determined by the price level that you are 
pointing to with your Pointer. Refer to the image to the right for the Trade Mode Box. 

4. The color of the chart Trade Mode Box at the top left is set through Global Settings >> Graphics Settings. 
The background color is controlled with the color setting for Chart Trade Mode Box (for non-simulated 
trade mode) and Chart Trade Mode Box - Simulation (for trade simulation mode). The foreground color 
is set with the Chart Text color setting. 

5. To change the Order Quantity for a new order, simply click on the Trade Mode Box at the top left of the 
chart (refer to image), type in the desired order quantity or use the + and - buttons. Press OK to accept. 

The trade quantity can also be set through the Trade Window for the chart using the Quantity box or any of 
the quantity buttons. For details, refer to Order Quantity. To open the Trade Window, refer to Opening 
Trade Window.

6. Open the Trade Window by selecting Trade >> Open Trade Window for Chart or Trade >> Attach 
Trade Window to Chart on the menu. Select the Main tab and set the Time in Force (TIF) to what you 
require. On the Targets tab, Attached Orders have their own Time in Force (TIF) setting that needs to be 
set if you are using Attached Orders.

7. Select the Targets (Attached Orders) tab if you want to use Attached Orders (Targets and Stops). 
Configure the Attached Orders as required by following the instructions on the Attached Orders 
documentation page. If you need to use Attached Orders with the order you will be submitting from the 
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chart, then make sure Use Attached Orders is enabled on the Main/C tab of the Trade Window. 
8. The price you see displayed in the Trade Mode Box at the top left is set by where your mouse pointer is 

currently pointing to on the chart. As you move the mouse pointer up and down, you will see the price 
change accordingly in the Trade Mode Box. Refer to the image on the right. 

9. Make certain the order types and order commands that you wish to use are added to the Chart Trading 
Menu. To do this, select Global Settings >> Customize Chart Trade Menu. Add all of the order types 
that you want to use. 

10. Single Price Orders and Market Orders: To enter an order from the chart, move your mouse pointer to 
the price level that you want the order price to be at, unless it is a Market order. Right click with your 
mouse pointer at that price level to display the Chart Trade Menu and select from the displayed menu the 
type of order you want to be entered. You will get an order confirmation window, if enabled. Press Yes to 
confirm or No to reject the order entry. To disable confirmations press the Menu (M) button on the Trade 
Window and disable the confirmation options that you do not want.

Stop-Limit Orders

[Link] - [Top]
Move your mouse pointer to the price level where you want the Stop order. Right-click on the chart and select 
either Buy Stop-Limit or Sell Stop-Limit. The Limit price is automatically set and will be the number of ticks 
away from the Stop price as specified on the Set tab on the Trade Window ( Trade >> Open Trade Window for 
Chart) for the chart in the Stop-Limit Order Limit Offset >> Primary Orders box.

Entering OCO Orders Which Use 2 Prices

[Link] - [Top]
There are several OCO (Order cancels Order) Order Types that you can enter which use 2 prices. These orders 
consist of two individual orders in an OCO group. When one of these orders fills or is canceled, the other one will 
be automatically canceled. They are as follows:

• OCO Buy Limit Sell Limit
• OCO Buy Stop Sell Stop
• OCO Buy Stop-Limit Sell Stop-Limit
• Buy OCO Limit and Stop (does not support Attached Orders)
• Sell OCO Limit and Stop (does not support Attached Orders)
• Buy OCO Limit and Stop-Limit (does not support Attached Orders)
• Sell OCO Limit and Stop-Limit (does not support Attached Orders)

You first need to make certain that these order types are added to the Chart Trading Menu. To do this, select 
Global Settings >> Customize Chart Trade Menu. Add all of the order types that you want to use.

To have Attached Orders attached to each of these orders in the OCO group, then enable Use Attached Orders on 
the Trade Window for the chart or Trade DOM. For complete instructions for Attached Orders, refer to Attached 
Orders. Not all OCO Order Types support Attached Orders as noted above.

1. Right-click on the chart or Trade DOM at the level you want to set the first price. In the case of the Trade 
DOM, refer to Entering Orders on the Trade DOM for instructions on where to click.

2. Select one of the above OCO order types from the menu. For example, if you selected Buy OCO Limit 
and Stop, then the price level where you right clicked at to display the chart trading menu, will have set the 
Limit price.

3. Move your mouse pointer to the price level where you want to set the second price for the OCO order and 
left click.

4. You can cancel the order input procedure with a second right click at any time. Or when you get an order 
confirmation, if enabled, you can press No to not accept the order.

Entering an OCO Auto-Set Order

[Link] - [Top]
There are several OCO (Order cancels Order) Order Types that you can enter which use a single center price. 
These orders consist of two individual orders in an OCO group. When one of these orders fills or is canceled, the 
other one will be automatically canceled. The order prices are set from the single price you select on the chart. The 
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order types are as follows:

• OCO Buy Limit Sell Limit (Auto-Set)
• OCO Buy Stop Sell Stop (Auto-Set)
• OCO Buy Stop-Limit Sell Stop-Limit (Auto-Set)
1. You first need to make certain that these order types are added to the Chart Trading Menu. To do this, 

select Global Settings >> Customize Chart Trade Menu. Add all of the order types that you want to use.
2. Right-click on the chart at the center price for the 2 orders. The 2 orders in these OCO order group types 

are each offset from the center price by the Auto-Set Prices Offset for OCO Buy Sell Orders setting on 
the Set tab on the Trade Window for the chart. Select one of the above OCO order types. You will get an 
order confirmation, if confirmations are enabled. 

3. Attached Orders (Target and Stops): When entering an order from the chart, Attached Orders will be 
attached to that order if Use Attached Orders is enabled on the Main/C of the Trade Window and there 
are Attached Orders defined. If there are two orders being entered as part of an OCO group, then each of 
those orders will have Attached Orders attached to them. For more information, refer to Attached Orders.

Using the Chart DOM

[Link] - [Top]
It is supported to enter orders on the right side of the chart through a price ladder type of interface. This is called 
the Chart DOM. For instructions to use this, refer to Using the Chart DOM / Order Entry Ladder. 

Attaching Trade Window to Chart

[Link] - [Top]
The Trade Window which is used for basic order entry, contains Attached Order settings and other trading related 
settings, can be attached to a chart. Refer to the image below.

To attach the trade window, go to a chart or Trade DOM and select Trade >> Attach Trade Window to Chart.

By default the Trade Window is attached to the left side of the chart. To attach it to the right side, enable Chart >> 
Chart Settings >> Trading >> Attach Trade Window to Right Side. 

 
Viewing Orders and Trade Position on the Chart / Trade DOM

[Link] - [Top]

Enabling Display of Orders and Trade Position, and Configuration of Orders and Trade Position Display

[Link] - [Top]
1. To view Working Orders and the current Trade Position for the Symbol and Trade Account of the Chart or 

Trade DOM, there needs to be a checkmark by Trade >> Chart Trade Mode On, Trade >> Trading 
Chart DOM On, or Trade >> Show Orders and Position for the active Chart or Trade DOM. 

2. If it is not necessary to trade from the chart, then it is only necessary that Trade >> Show Orders and 
Position be checked. 

3. To see the orders that have originated from another chart or Trade DOM, make sure that Trade >> Only 
Orders from Chart is unchecked. 

Make sure the correct Trade Account is selected on the Trade Window for the chart, that you want to view 
the Orders and Position for. To make sure you are setting the Trade Account on the correct Trade Window, 
refer to Opening Trade Window for Chart. 

The symbol of the chart or Trade DOM needs to be set to the exact same symbol as the symbol of the chart 
or Trade DOM the orders were entered from. Refer to Changing the Symbol of a Chart for instructions to 
change the symbol if necessary. 
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It is also necessary to set the same Trade and Current Quote Symbol for the chart to be the same as the 
Trade and Current Quote Symbol of the chart or Trade DOM the orders were entered from. 

All of this is essential.
4. To make sure the chart is set to the same Trade Account as the chart the orders are originating from, add the 

Trade Account field to the Chart Header. Then you will begin to see clearly what Trade Account the chart 
is set to.

5. All of these options are specific to each individual Chart/Trade DOM window and apply to the active Chart/
Trade DOM window. 

6. When an order is in a Working state it will be displayed on the chart. This means the order Status is one of 
the following: Pending Open, Open, Child-Client, Child-Server, Pending Modify, Pending Cancel. 

Only those orders which are at a price which are within the visible range of prices on the chart, will actually 
be viewable. You can use the Interactive Scale Range feature to expand and compress the price scale. 

The order price is determined from the Price1 field for the order in the Trade >> Trade Orders Window.
7. If the order is a pending child order, then to make sure it is displayed, press the M / Menu button on the 

Trade Window for the chart and make sure there is no checkmark by Settings >> Hide Pending Attached 
Orders. 

8. The information that is displayed on the Orders and Position lines on the chart can be customized. To 
customize them, select Global Settings >> Chart Trade Settings on the menu. The settings are located 
within the Working Orders and Position frames on the Chart Trade Settings window. 

For more information, refer to the Chart Trade Settings documentation. 

9. To change Color, Line Style, and Width settings of the Orders and Position lines, refer to the Customizing 
Fonts, Colors, Line Styles, and Widths for Chart Trading, Chart DOM, and Trade DOM documentation.

Viewing Simulated and Non-Simulated Working Orders and Trade Position

[Link] - [Top]
First follow the instructions in the Enabling Display of Orders and Trade Position, and Configuration section. 

Make sure the correct Trade Account is selected on the Trade Window for the chart that you want to view the 
working Orders and Trade Position for.

To view non-simulated working Orders and the current Trade Position from your Trading service on the chart for 
the Symbol and Trade Account the chart is set to, make sure there is no check mark by Trade >> Trade 
Simulation On on the menu. And make sure Sierra Chart is connected to the trade server by selecting File >> 
Connect to Data Feed. This command also means connecting to the trade server as well. 

To view simulated Orders and the associated Trade Position which has been entered from Sierra Chart, make sure 
there is a check mark by Trade >> Trade Simulation On.

To view either simulated or non-simulated Orders and the associated Trade Position from the main instance of 
Sierra Chart when using a sub instance, Trade >> Trade Simulation On must be unchecked or disabled in the sub 
instance.

To view all working Orders for the Symbol and Trade Account of the active chart, make certain there is no check 
mark by Trade >> Only Orders from Chart. This command is specific to each individual chart. 

To view working Orders and Trade Position that were submitted only from the active chart, go to that chart and 
make certain there is a checkmark by Trade >> Only Orders from Chart. This command is specific to each 
individual chart.

Viewing Working Orders Outside the Visible Price Range

[Link] - [Top]
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You may have working orders including Attached Orders which are outside of the visible price range. 

The easiest way to bring them into view is to compress the vertical scale by using Interactive Scale Range. 

To use this, right-click on Values Scale on the right side of the chart and select Interactive Scale Range, and then 
click and drag the right side Values Scale to compress the scale until the orders come into view.

The price at which an order is displayed at on the chart is determined from the Price1 field for the order in the 
Trade >> Trade Orders Window.

Trade Position Line

[Link] - [Top]
The current Trade Position for the symbol will be displayed on the chart as a line if a position exists for the 
symbol. Refer to the image above. The format of the position line text is P/L: [quantity]@[price] | [open profit/
loss] and is displayed on the left side of the position line, unless Chart >> Chart Settings >> Trading >> Align 
Trade Drawings to Right Side is enabled. 

It will be displayed on the right side if Align Trade Drawings to Right Side is enabled.

There are various display formats for the Profit/Loss value for the Position line. To change the format, select Chart 
>> Chart Settings >> Trading. Set the Profit/Loss Format to what you require. For more information, refer to 
Profit/Loss Format on the Chart Settings page.

Working Order Lines

[Link] - [Top]
When there is a working order for a symbol, it is displayed on the chart as a line at the price level on the chart that 
matches the order price. For example, a Limit order will be displayed at the Limit price and a Stop order will be 
displayed at the Stop price. Along each working order line there are clickable buttons to cancel (X) the order and 
change the order quantity. Along the working order line, there is text information about the order. The text 
information is explained below.

• Buy or Sell: B is displayed for Buy orders and S is displayed for Sell orders.
• Order Type: An abbreviated description of the order type of the order. 
• (Price): In the case of Stop-Limit orders, the price you see displayed after the Order Type in parentheses is 

the Limit price. The CME exchange will convert Stop orders to Stop-Limit orders and set the Limit price a 
certain distance from the Stop price. So sometimes you will see Stop orders display this price in 
parentheses.

• Break Even Trigger Price: In the case of a Break Even Trigger and the Display Additional Order 
Information option is checked on, this displays the price associated with the Break Even Trigger. This is 
preceded by the notation BETrig:.

• Trailing Trigger Price: In the case of a Trailing Trigger and the Display Additional Order Information 
option is checked on, this displays the price associated with the Trailing Triggger. This is preceded by the 
notation TrailTrig:.

• Estimated Position in Queue: In the case of a Limit order and Display Detailed Order Information and 
Display Estimated Position and Estimated Position in Queue Tracking settings are enabled, this displays the 
estimated position in the size/quantity on the bid side or ask side depending upon whether the order is a buy 
order or a sell order respectively. 

As this number approaches 0, the Limit Order becomes closer to being filled. This is preceded by the 
notation EP: 

When the order is based upon the Trade and Current Quote Symbol for the chart and Use As Trade Only 
Symbol is enabled, then it may not be possible for the estimated position to be determined since there may 
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not be Market Depth data available for the symbol. And if there is Market Depth data available for the 
symbol through another chart being opened for the Trade symbol, the problem is that the estimated position 
is not going to make sense relative to the Market Depth data you are seeing in the chart. Since that Market 
Depth data is for the main symbol of the chart. 

• Order Status: The current status of the order. This matches the Status of the order on the Trade >> 
Orders and Positions >> Orders window tab.

• Filled Quantity: The filled quantity represents the quantity of the order that has already been filled.
• Price: The price number that is displayed is the price of the order. This number is formatted to the Price 

Display Format set in Chart >> Chart Settings >> Symbol on the menu.
• Total Quantity: When there are multiple orders at the same price, the total quantity is displayed in the text 

information for the order. After TQ: is the total quantity.
For example, a Limit order with a price of 100 is displayed as: B|Lmt|Open|0 100.0. This is a Buy Limit order. 
The current order status is Open. Zero shares/contracts have filled. The Limit Price is 100.0.

Size and Positioning of Working Orders Lines, Position Line, and Order Fills Displayed On Chart

[Link] - [Top]
Below are various settings which affect size and positioning of trade related objects on the chart.

• To align the Order lines and the Position line to the right side of the chart beside the Values Scale, select 
Chart >> Chart Settings >> Trading and enable Align Trade Drawings Text to Right. 

After doing this you will want to add some fill space to the right side of the chart by scrolling past the 
rightmost bar in the chart using the scrollbar at the bottom of the chart. After you add some fill space, 
enable Chart >> Lock Fill Space. You will first need to unlock the fill space first before scrolling if it is 
locked. 

Uncheck Align Trade Drawings Text to Right if you do not want the Order lines and the Position line 
aligned to the right side of the chart. 

• To align just the close (X) button of Open Order lines to the right side of the chart beside the Values Scale, 
select Chart >> Chart Settings >> Trading and enable Align Order Cancel Button (X) to Right.

• Select Chart >> Chart Settings >> Trading and set the Trade Drawings Left Align % to the percentage 
that the trade drawings should be aligned from the right side of the chart. 100% means they are aligned all 
the way to the far left of the chart. This setting only applies when Align Trade Drawings Text to Right is 
disabled.

• Reduce or increase the Chart Text Font size in Global Settings >> Graphics Settings.
• For Working orders, you can disable a setting to reduce the amount of text information displayed along the 

line. Select Global Settings >> Chart Trade Settings on the menu. Uncheck Working Orders >> 
Display Detailed Order Information.

• For Order Fills, select Global Settings >> Chart Trade Settings and reduce or increase the Order Fills 
>> Text Size. There are also various other options for Order Fills. To hide the Order Fill text, uncheck 
Order Fills >> Display Fill Text.

Change Location of Orders and Position Lines on Chart

[Link] - [Top]
By default, the Position and Orders lines are displayed on the left side of a chart. To change the location of this 
information, follow the instructions below.

• To align the text of Working Order lines and the Position line to the right side of the chart as shown in the 
image below:

1. Select Chart >> Chart Settings >> Trading.
2. Enable the Align Trade Drawings Text to Right Side option.
3. Press OK.
4. After you do this you may want to create some space on the right side of the chart for the text. Refer 

to the Right Side Fill Space section about this.
•
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• To align just the Cancel Button (X) of Working Order Lines to the right side of the chart:
1. Select Chart >> Chart Settings >> Trading.
2. Enable the Align Order Cancel Button (X) to Right option.
3. Press OK.
4. After you do this you may want to create some space on the right side of the chart for the text. Refer 

to the Right Side Fill Space section about this.
•

• To place the Position and Working Order Lines to some other location on the chart:
1. Select Chart >> Chart Settings >> Trading.
2. Set the Trade Drawings Left Align % to the percentage that the trade drawings should be aligned 

from the right side of the chart. 100% means they are aligned all the way to the far left of the chart 
and 0% means they are aligned all the way to the far right of the chart. This setting only applies 
when Align Trade Drawings Text to Right is disabled.

3. Press OK.
•

Modifying and Canceling Orders on the Chart

[Link] - [Top]
•  Modifying the Order Quantity: To modify the Order Quantity, press the Quantity Number button 

displayed on the order line as shown in the image. 

If there are multiple orders at the same price level, then you will be given a menu listing all of the orders 
when you click on the Quantity Number button to let you select an order to modify. 

A box will display allowing you to enter the new quantity. Enter the quantity or use the + and - buttons to 
change the quantity. Press OK to accept. 

You will receive a confirmation to confirm modifying the order quantity. This can be disabled through the 
Menu/M button on the Trade Window.

• Canceling an Order: Press the X button on the order line as shown in the image. If there are multiple 
orders at the same price level, then you will be given a menu listing all of the orders when you click on the 
X button to let you select an order to cancel. There is also the choice to Cancel All of the orders at that 
price level. You will receive a confirmation to confirm cancellation of the order or orders. This 
confirmation can be disabled through the Menu/M button on the Trade Window.

• Changing the Price of an Order: Left click and drag the order line as shown in the image to change its 
price. You are able to click and drag anywhere along the order line to modify the order except for the 
quantity and "X" buttons. 

By default, when you left click you have to hold that state, and then drag the order and then release the left 
click button. This behavior is changeable. Refer to Working Orders >> Use Click, Release, Click Method to 
Adjust Orders. 

You will receive a confirmation to change the price of the order. This can be disabled through the Menu or 
M buttons on the Trade Window. In the case of Attached Orders that use the All Groups OCO Group, 
when you modify the price of one of these orders, the others in the same group will be modified as well. 

If after modifying the price of an order, you notice that the order line jumps back to the original price, then 
this indicates that the order modification was rejected. The reason it is rejected will be given in Trade >> 
Trade Service Log at the end of the log. 

If an order modification is not completed, then no change to the order has occurred, in which case the 
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order's position in the queue with the trading service does not change. For example, if an order has been 
moved up using click and drag, but then moved back to the original price before letting up on the left-click 
button, then the original order is still in place as it was prior to any movement. 

• Precision Price Modification of an Order: If you wish to make a small adjustment to an order in Tick 
increments and find it difficult to move to the exact price you want when interactively dragging the order 
line on a chart, then click on the order quantity. This will give you a box to modify the price. See image 
below. Press OK to complete the order modification. 

Another method to precision modify an order from a chart is to select File >> Open Trading DOM . The 
symbol of the chart should already be preset in the Selected Symbol box. Press Open Trading DOM to 
open a Trading DOM. 

On a Trading DOM window, the price scale is in 1 Tick increments. You can then click and drag the order 
very easily to the exact price that you want. If you cannot see the order, then refer to the Modifying or 
Canceling Orders that are Not Visible on the Chart/Trade DOM section. 

• When modifying the price of an existing trailing Stop order, you can choose to have the trailing Stop offset 
modified to match the distance between the price of the order and the current price, or the distance between 
the price of the order and the parent order price the Stop order is a Pending Child order. For further details, 
refer to Adjust Trail Offset When Modifying Trail Order. 

Moving Orders Using the Chart Trading Shortcut Menu

[Link]- [Top]
The following sections describe chart trading menu commands for moving one or more Target or Stop Attached 
Orders on a particular Chart to a specific price level using the Chart Trading Shortcut Menu.

This only applies to Attached Orders which are displayed on the chart. It also includes Attached Orders, that are on 
the chart but not currently visible because they are at price levels which are not visible in the current price range.

In order for these menu commands to be available, they must first be added to the Chart Trade Shortcut Menu. This 
is done by using the Customize Chart Trade Menu and adding these specific items, described below, to the list.

In order to use these particular menu commands, simply right-click with your Pointer on the price level at which to 
move the orders to and select the appropriate menu command.

Move Targets To Price

[Link] - [Top]
Selecting this option on the Chart Trade Shortcut will move all open Targets to the price at which the Pointer was 
positioned when this option is selected.

If more than one order is moved, the total quantity (TQ:) shown in the Working Order Line after the move will be 
the sum of the moved orders.

Move Attached Stops to Price

[Link] - [Top]
Selecting this option on the Chart Trade Shortcut will move all Stop Attached Orders to the price at which the 
Pointer was positioned when this option is selected. 

If more than one order is moved, the total quantity (TQ:) shown in the Working Order Line after the move will be 
the sum of the moved orders.

Changing Order Quantity
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[Link] - [Top]
There are various methods available to change the quantity that will be associated with an order. The following 
gives an overview of each of these methods.

Changing Order Quantity on the Chart

[Link] - [Top]
When the option Trade >> Chart Trade Mode On the trading information is displayed in the upper left corner of 
the chart window. In order to change the quantity from the chart, click your pointer on the top line of the shaded 
area where the quantity is displayed. The image below shows where to click and the Change Quantity window that 
displays. Enter a new value or use the +/- buttons to change the current value to the desired quantity. Select OK to 
accept the new quantity or Cancel to keep the previous entered quantity.

 
Changing Order Quantity on the Trading DOM

[Link] - [Top]
The order quantity can be changed in various ways on the Trading DOM window. In order to display a Trading 
DOM window for the active chart symbol, select File >> Open Trading DOM for Chart. 

To change the quantity use one of the following options. The image below shows the locations of these options.

• Left Click with your pointer in the top line of the shaded area in the DOM where it displays the quantity.
• On the Main tab of the Trading DOM page the buttons numbered 1-6 allow you to quickly change the 

quantity to a value between 1 and 6.
• Enter a value in the Quantity list box.
• Select the arrow on the Quantity list box to show a list of numbers based on the currently entered value for 

the Quantity, and select a quantity.
• When the Trading DOM window is active, you can type a quantity number directly into the window and 

press the Enter key. To make the trading DOM active, left click in the area between the attached Trade 
Window, if it is attached, and the market data and buy/sell entry columns on the right.

Changing Order Quantity on the Trade Window

[Link] - [Top]
The Chart Trading Window is the same as the Trading DOM window, except it does not contain the Depth of 
Market chart. Therefore changing the quantity on this window is the same as for the Trading DOM. The image 
below shows the locations of where the quantity can be changed on this window. 

• On the Main tab of the Chart Trade page the buttons numbered 1-6 allow you to quickly change the 
quantity to a value between 1 and 6.

• Enter a value in the Quantity list box.
• Select the arrow on the Quantity list box to show a list of numbers based on the currently entered value for 

the Quantity, and select a quantity.

Modifying or Canceling Orders that Are Not Visible on The Chart/
Trade DOM

[Link] - [Top]

Modifying Orders To a Price Level That Is Not Visible on The Chart/
Trade DOM



[Link] - [Top]
Modify Order

[Link] - [Top]
To modify the price of an order that is not visible, or to modify an order to a price level that is not currently visible, 
follow these instructions:

1. Go to the chart or Trade DOM and make certain that there is a checkmark by Trade >> Chart Trade 
Mode On.

2. Right-click on the Values Scale on the right side of the chart or Trade DOM. Select Interactive Scale 
Range. For more details about this, refer to Interactive Scaling.

3. Drag the Values Scale on the right side, up to compress it. The order will then come into view. Or you will 
then be able to see the price level you want to modify the order to. Modify the order as explained in the 
Modifying and Canceling Orders on the Chart section.

4. Alternatively, you can right-click on Values Scale on the right side of the chart and select Interactive Scale 
Move, and then click and drag the right side Values Scale to move the chart up or down until the order 
comes into view. Or until you see the price level you want to modify the order to. For more details about 
this, refer to Interactive Scaling.

5. Another method to modify an order that is not visible is to select the order through Trade >> Trade 
Orders Window and click on the [Modify] menu command. You will then be able to modify price or 
quantity of the order.

6. Another method to modify an order to a price level that is not visible, is to click on the quantity number on 
the order line. A small window will display that allows you to modify the order price. Press OK to perform 
the order modification. 

Cancel Order

[Link] - [Top]
To cancel an order that is not visible on a Chart/Trade DOM, follow these instructions:

1. Go to the chart or Trade DOM and make certain that there is a checkmark by Trade >> Chart Trade 
Mode On.

2. Right-click on the Values Scale on the right side of the chart or Trade DOM. Select Interactive Scale 
Range. For more details about this, refer to Interactive Scaling.

3. Drag the Values Scale on the right side, up to compress it. The order will then come into view. Cancel the 
order as explained in the Modifying and Canceling Orders on the Chart section.

4. Alternatively, you can right-click on Values Scale on the right side of the chart and select Interactive Scale 
Move, and then click and drag the right side Values Scale to move the scale up or down until the order 
comes into view. For more details about this, refer to Interactive Scaling.

5. Another technique to cancel an order is to select Trade >> Trade Orders Window. Find the order in the 
list, select it and click [Cancel] at the top of the Orders window.

Separating Groups of Orders into Separate Charts or Trade DOMs

[Link] - [Top]
When there are multiple parent orders each with their own Attached Orders on the same Chart or Trade DOM, this 
can get confusing. 

The first solution is to use the Order Association Lines which draws a line connecting each of the child orders to 
the parent order and connecting each of the OCO orders together so you know how they are associated with each 
other. For instructions, refer to Draw Order Association Lines. The Color, Line Style and Width can be set for 
these lines.

The next solution is to use separate Charts or Trade DOMs set to the same Symbol and Trade Account. Each one 
will have its own set of orders. They will only contain the orders that were directly entered from them. Therefore, 
eliminating any confusion.
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To do this, follow these instructions:

1. Go to the Chart or Trade DOM which you are using for order entry and use the Chart >> Duplicate Chart 
command to create a duplicate of it.

2. On the duplicate chart, enable Trade >> Only Orders from Chart. You will know this is enabled when 
you see a checkmark by it. Do this for other Charts and Trade DOMs as well where you want this feature.

3. Any orders you enter on these charts will only be displayed on the chart that they were entered from.

Enabling/Disabling Automatically Rejecting Orders which will Fill 
Immediately or be Rejected

[Link] - [Top]
There are two options which can be enabled which will cause orders entered from a chart to be rejected before 
being sent to the external trading service or being processed by Trade Simulation Mode, if they will immediately 
fill based on their Side, Price and Order Type, relative to the current trade price. 

These options also affect orders which are submitted through trading keyboard shortcuts.

When an order is rejected messages like the following will be added to the Trade >> Trade Service Log: 

Trade Order Error - Buy Stop must be at or above last trade price: 
Trade Order Error - Sell Stop must be at or below last trade price: 
Trade Order Error - Trigger must be above last trade price: 
Trade Order Error - Trigger must be below last trade price: 
Trade Order Error - Buy Limit must be below or equal to last trade price: 
Trade Order Error - Sell Limit must be above or equal to last trade price: 
The options are as follows. Enable or disable them as you require.

• Reject Stop Orders That Immediately Fill
• Reject Chart Trade Orders That Will Immediately Fill

Chart DOM Position Profit and Loss Column

[Link] - [Top]
On a Chart DOM and on a Trade DOM window, a Profit and Loss column can be added which indicates what the 
profit or loss will be at each price level based upon the current trade Position. This is calculated based on the 
Position Average Price. To add this column, select Trade >> Customize Chart/Trade DOM Columns. Add the 
Profit & Loss column. Use the Move Up and Move Down buttons to position it where you require on the Chart 
DOM or Trade DOM.

There are various formats for the Profit/Loss values. These include Currency Value, Points, Ticks and various 
and combinations of them. Left click on the P&L label at the very top of the column to iterate through the various 
formats. Refer to image below. Refer to Profit/Loss Format for descriptions of each of the available formats.

To set the Profit/Loss format for the Trade Window (see image below), select Chart >> Chart Settings >> 
Trading. Set the Profit/Loss Format to the format you require or to Do Not Display. Refer to Profit/Loss Format 
for descriptions of each of the available formats.

>

Viewing Open, Daily, and Cumulative Closed Profit/Loss

[Link] - [Top]
 

Open Position Profit/Loss

[Link] - [Top]
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The Profit/Loss for the currently open Trade Position for a symbol can be viewed the following ways:

• The Open Position Profit/Loss can be viewed on the Position line on a chart when in Chart Trade Mode. 
Refer to Viewing Orders and Trade Position on the Chart.

• The Open Position Profit/Loss can be displayed anywhere on the chart with the Trading: Profit/Loss Text 
study. Refer to the documentation for the Trading: Profit/Loss Text study.

• The Open Position Profit/Loss is displayed on the Main and C tabs of the Trade Window. To open the 
Trade Window if it is not already open, go to the chart or Trade DOM and select Trade >> Open Trade 
Window for Chart. Refer to the image below. 

For further details, refer to Open Profit/Loss.. 
Daily Profit/Loss

[Link] - [Top]
On a Trade DOM and when a chart is in Chart Trade Mode, you will see at the top left where the Trade Mode 
Box is located, the Daily Profit/Loss. This value is also displayed on the Trade Window for the chart/Trade DOM. 
Daily Profit/Loss is abbreviated DPL.

The DPL value indicates the cumulative Profit/Loss of the closed Trades since midnight (default reset time). 

The Fill to Fill Order Fill Matching Method is used when determining a closed Trade.

For information about how Daily Profit/Loss is calculated, refer to Help with Daily Profit/Loss. It can also 
optionally include commissions. For more information about commissions, refer to . 

This DPL value is considered a Daily Trade Statistic which resets daily. For complete details, refer to 
Understanding Daily Trade Statistics Reset Time.

When Sierra Chart is in Trade Simulation Mode (Trade >> Trade Simulation Mode On is checked), this is the 
Daily Profit/Loss for simulated trades. Otherwise, the DPL is for non-simulated trades.

You are able to hide the DPL display from the chart. To do this, select Global Settings >> Chart Trade Settings 
and disable Display Daily Profit/Loss On Chart / Trade DOM. 

There are various Profit/Loss formats that can be used and these are set by selecting Chart >> Chart Settings >> 
Trading. The Profit/Loss Format setting controls the format. For complete documentation for this setting, refer to 
Profit/Loss Format on the Chart Settings page. 

The Daily Profit/Loss can also be displayed anywhere on the chart by using the Trading: Profit/Loss Text study. 
Add this study to the chart through Analysis >> Studies and set the study Input settings as required.

The DPL (Daily Profit/Loss) value is directly calculated from the order fills data in the Trade >> Trade Activity 
Log.

If there are inaccuracies with the Daily Profit/Loss value, then there can be several causes. There could be missing 
order fills or the starting Date-Time of the first fill loaded in the chart is not aligned with the start of a new Trade 
Position. For complete details, refer to Help With Daily Profit/Loss Value.

Net Profit/Loss

[Link] - [Top]
The Open Position Profit/Loss and the Daily Profit/Loss can be added together and displayed as one. When they 
are added and combined into one, this is known as the Net Profit/Loss. 

This Net Profit/Loss can be displayed in place of the Daily Profit/Loss (DPL) on the chart or Trade DOM and on 
the Trade Window for the chart or Trade DOM. 
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To enable the Net Profit/Loss , select Trade >> Chart Trade Settings and enable Include Open P/L in Chart/
Trade DOM P/L Display.

When the Open Position Profit/Loss is added to the Daily Profit/Loss to calculate the Net Profit/Loss, then the 
Open Position Profit/Loss value that is used is calculated from the order fills in the Trade >> Trade Activity Log. 
Those order fills are iterated through to determine what the Open Position Quantity and Position Average Price is. 
Using this order fill calculated Position Average Price, the Open Position Profit/Loss is calculated as explained in 
the Open Profit/Loss section.

The Open Profit/Loss you see on the Trade window is not directly used because that can have different calculation 
methods rather than a standard First In First Out matching method.

If there are inaccurate or incomplete fills, then this will affect the Net Profit/Loss calculation and make it incorrect. 
For complete details about how the calculations work, refer to Net Profit/Loss Calculation. 

If the Net Profit/Loss is incorrect, then refer to Help with Daily Profit/Loss.

Closed Profit/Loss

[Link] - [Top]
It is supported to display the Cumulative Closed Profit/Loss value, which indicates the cumulative profit/loss from 
all of the trades made that Sierra Chart has order fill data for in the Trade >> Trade Activity Log , by using the 
Trading: Profit/Loss Text study. 

When Chart >> Chart Settings >> Trading >> Order Fills Start Date-Time has the Date box set, then order 
fills are only loaded into the chart from the specified Date-Time. Therefore, the Cumulative Closed Profit/Loss 
will be based upon those order fills which are loaded into the chart from that Date-Time.

Add the Trading: Profit/Loss Text study to the chart through Analysis >> Studies and set the study Input 
settings as required.

For complete detailed information about the Trading: Profit/Loss Text study, refer to the documentation for the 
Trading: Profit/Loss Text study.

Viewing Closed Profit Loss through the Trade Activity Log

You are able to view the Cumulative Closed Profit/Loss for any period of time through the Trades tab of the 
Trade >> Trade Activity Log. Refer to the Trades tab documentation. On the Trades tab you will want to refer to 
Cumulative Profit/Loss column. 

Centrally Viewing Daily and Cumulative Closed Profit/Loss

[Link] - [Top]
To view in one location all of the Open Profit/Loss, Daily Profit/Loss, Cumulative Closed Profit/Loss values 
and other trading related statistics for all of the charts and Trade DOM windows that are currently open in Sierra 
Chart, select Trade >> Trade Activity Log >> Trade Stats for Charts from the menu. 

On the Trade Stats for Charts tab, you will a row for each chart or Trade DOM that is maintaining a Trades list 
from the order fills in the Trade Activity Log. 

Trade DOMs and charts that are in Chart Trade Mode or require the order fill Trades list for other reasons, do 
maintain an internal Trades list from the order fills.

For complete details, refer to Trade Stats for Charts Tab.

Trade DOM
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[Link] - [Top]

Sierra Chart offers a traditional Trade DOM window. To open a Trade DOM, select File >> Find Symbol on the 
menu. Select a symbol from the lists or type in a symbol in the Selected Symbol box, and press the Open Trading 
DOM button. 

Alternatively, you can select File >> Open Trading DOM for Chart on the menu. In this case a Trade DOM will 
be opened for the active chart quickly. 

You can open as many Trading DOMs as you require. They will be part of the active Chartbook. 

The Trade DOM window is based upon the Sierra Chart chart object and is streamlined and optimized for trading 
purposes. Therefore, the trading functionality is exactly the same as what you have in a regular chart when using 
chart trading and the Chart DOM, except there is no chart, studies or chart drawings. The price scaling on a Trade 
DOM window is specifically optimized for trading purposes.

By default the price ladder is set so that every price tick is displayed. You can also set it this way at any time by 
right clicking on the column of numbers and selecting Auto Scale the Chart DOM. 

The Interactive Scaling features are supported on the price scale (price ladder). This allows you to move the prices 
up and down, or compress or expand the prices. For a video presentation, refer to Scaling The Chart DOM.

Entering Orders on the Trade DOM

[Link] - [Top]
To enter orders on the Trade DOM, refer to the Using the Chart DOM / Order Entry Ladder section on this page. 
The order entry method is 100% identical to the Chart DOM on a chart.

A Trade DOM window also supports submitting orders using the same menu-based order entry method that is 
supported with Chart Trading. You would want to use this method to submit OCO type orders and any other order 
type that you cannot submit through the standard Buy/Sell columns, like a Trailing Stop order. To display the 
Chart Trade menu, you need to right-click on the Trade DOM in the area where the orders are displayed.

Modifying or Canceling Orders

[Link] - [Top]
To Modify or Cancel orders on the Trade DOM, refer to the Modifying and Canceling Orders on the Chart section 
on this page. The method is the same.

Setting Update Interval

[Link] - [Top]
The update interval of a Trading DOM can be set. For example, it can be reduced in order to increase the speed of 
updating. To adjust this, it is best to adjust this individually for each Trading DOM rather than globally. This 
setting is controlled through the Chart Update Interval setting.

Displaying Market Depth Data

[Link] - [Top]
Market Depth can be optionally displayed on the Trade DOM. Market Depth indicates the volume/quantity of 
orders at each price level for the prices nearest the current price. For full details about market depth data, refer to 
Open Market Depth Window.

To add the Market Depth data columns to the Trade DOM, if not already displayed, refer to the Customizing Trade 
DOM and Chart DOM Columns section.
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Customizing Trade DOM and Chart DOM Columns

[Link] - [Top]
All of the columns on the Trade DOM and the Chart DOM can be customized. To display the Trade DOM or Chart 
DOM if it is not already enabled, go to the Trade DOM or Chart you want it enabled on and make sure there is a 
checkmark by Trade >> Trading Chart DOM On on the menu.

What specific columns are displayed, the alignment of text within those columns and the order of columns is all 
customizable.

These columns include Buy and Sell columns, Bid and Ask size/quantity data columns and various other market 
data columns.

To customize the columns for the active Chart or Trade DOM, select Trade >> Customize Chart/Trade DOM 
Columns. Since version 1516, the column customization applies to the active Chart or Trade DOM. They are no 
longer global. They need to be set individually for each Chart and Trade DOM as needed. 

To add the Bid Size/Quantity and Ask Size/Quantity market depth data into the same columns as the Buy and Sell 
order columns respectively, use the following two Chart/Trade DOM columns:

• Bid Size/Buy Column
• Ask Size/Sell Column

Or add the Combined Bid/Ask Size column. 

For a complete description of each of the columns, refer to Chart/Trade DOM Column Descriptions.

For the Bid Size and Ask Size columns, there will not be more than one size/quantity row for the Bid and Ask 
sides, unless market depth data is provided for the symbol from the particular Data or Trading service being used.

When using the symbols from the Sierra Chart Real-time and Historical Forex/CFD Data Service, there is only one 
level of market depth data with quantities of 1. In the case of CME futures market symbols, it is necessary that 
your market data has activated on it the CME exchanges that provide market depth data, in order to see more than 
one level of market depth data. The CME does charge extra for market depth data, so your account may not have 
market depth data on it.

Use the -> and <- to add and remove columns. Use the Move Up and Move Down buttons to adjust the order of 
the columns. See Chart/Trade DOM Column Widths and Headers for additional information on changing column 
positions and headings.

Press the OK button to save the changes. 

To control the number of market depth levels displayed on the Chart DOM use the setting Chart >> Chart 
Settings >> Market Depth >> Maximum Market Depth Levels. 

Bid and Ask Size/Quantity Columns

[Link] - [Top]
The following Bid Size/Quantity or Ask Size/Quantity columns can be added. These including combining the Bid 
Size in the Buy column and the Ask Size in the Sell column.

• Combined Bid/Ask Size
• Bid Size
• Ask Size
• Bid Size/Buy Column
• Ask Size/Sell Column
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For the Bid Size and Ask Size columns, the number of levels displayed is controlled by the Chart >> Chart 
Settings >> Market Depth >> Maximum Market Depth Levels setting.

Trade DOM and Chart DOM Font and Colors

[Link] - [Top]
To control the font size of the market depth quantities/sizes on the Chart/Trade DOM columns, set the DOM 
Quantities/Sizes Font setting in the Graphics Settings window. 

To control the colors, refer to Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, Chart DOM, 
and Trade DOM. 

Using Compact Working Order Lines

[Link] - [Top]
The working order lines lines on a Trade DOM can be set to display less detail so they are more compact and take 
less horizontal width. This allows you to resize the Trade DOM window and reduce its overall width and still be 
able to see the order lines. To reduce the amount of detail on order lines, uncheck the following option Global 
Settings >>Chart Trade Settings >> Working Orders >> Display Detailed Order Information. 

Re-Centering the Current Price

[Link] - [Top]
By default, the price ladder does not automatically re-center. The current price will always remain in view, 
however as it approaches the upper or lower bound of the window, you will need to drag it towards the center to 
keep it into the center. You can automatically center the price by double-clicking the price ladder as shown in the 
image.

Or you can right-click on the price ladder and select Scale Range: Constant Range AutoCenter. To open the 
complete set of Scale settings, right-click on the price ladder and select Scale . 

Detaching Trade Window

[Link] - [Top]
The Trade Window for a Trade DOM or chart can be detached, so as to take less space. To do this, press the 
Menu / M button on the Trade Window and select Attach Trade Window to Chart Window to remove the 
checkmark. Refer to the image below.

Attaching Trade Window to Right Side

[Link] - [Top]
The Trade Window for a Trade DOM or chart is used for basic order entry and it contains Attached Order 
configurations and other settings. 

The Trade Window can be attached to either the left or the right side of the Trade DOM. To do this, refer to the 
Attaching Trade Window to Charts section.

Left Aligning Order and Position Lines

[Link] - [Top]
By default in a Trade DOM window, Order and Position lines are aligned to the right, beside the order entry 
column and price ladder. This can be changed by selecting Chart >> Chart Settings >> Trading and unchecking 
the following options: Align Trade Drawings Text to Right and Align Order Cancel(X) Button to Right. 
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The benefit of left alignment will only be noticeable when you are using a wider Trade DOM window. Left 
alignment may be useful if you have applied the Volume by Price study to the Trade DOM.

Saving Trade DOM Configuration

[Link] - [Top]
The Trade DOM window is a chart object like an ordinary chart, but it is specialized for the purpose of trading. It 
is contained within a chartbook like other charts. Therefore to save a Trade DOM you need to save the active 
chartbook by selecting File >> Save. This will save it as part of the active chartbook. For complete information, 
refer to Chartbooks.

Always on Top

[Link] - [Top]
To make the Trade DOM always display on top of other windows on your system desktop, select Window >> 
Always on Top directly on the Trade DOM menu.

Daily Volume Profile (Volume by Price) on Trade DOM

[Link] - [Top]
The Sierra Chart Trade DOM supports the Volume by Price study, so that you can have a view of the volume at 
each price level on the Trade DOM. To use the Volume by Price study, follow the steps below.

1. For the greatest Volume at Price accuracy, you need to set Sierra Chart to a tick by tick data configuration. 
Refer to Tick By Tick Data Configuration. This step only needs to be done once.

2. Go to your Trade DOM window.
3. Select Chart >> Studies on the menu.
4. In the Studies Available list, locate the Volume by Price study.
5. Press the Add button.
6. Press the Settings button.
7. Select the Inputs and Settings tab if it is not already selected. 
8. Set the following inputs:

◦ Ticks per Volume Bar to 1.
◦ Volume Graph Period Type to From Session Start Time to End.
◦ Maximum Volume Bar Width Type to Window Width.
◦ Display Volume in Bars to Total Volume.
◦ To align the Volume Bars to the right side beside the trading columns on the right side of the Trade 

DOM, set the Right Align Volume Bars input to Yes.
◦ Set any other Study inputs as you require.

9. Press OK. Press OK.
10. Select Chart >> Chart Settings >> Session Times. Set the Intraday Chart Session Times >> Session 

Start Time and End Time to what you require or according to the exchange session times. Keep in mind 
these are relative to the Global Settings >> Data/Trade Service Settings >> Time Zone setting you have 
in Sierra Chart.

Adding Studies on a Trade DOM

[Link] - [Top]
Follow the instructions below to add studies to a Trade DOM.

As an alternative to adding studies to a Trade DOM, you can consider using a normal chart which easily supports 
studies and use the Chart DOM feature to trade from the chart.

Sierra Chart support does not provide any help for using studies on a Trade DOM. The problem is you have no 
idea what data the study is based upon and therefore how it is functioning without seeing the chart bars.
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1. Select Chart >> Studies from the Trade DOM menu.
2. A smaller set of studies is available from the list. Add the studies that you require following the instructions 

in the Adding/Modifying Chart Studies documentation.
3. To add chart studies to the Trade DOM which are not listed and also custom studies, press the Add 

Custom Study button on the Chart Studies window. Select the study from the available studies and press 
the Add button. Therefore, any study can be added to a Trading DOM.

4. It is possible to use the Study/Price Overlay study to reference studies from other charts and add them to a 
Trade DOM. When using the Study/Price Overlay Study, it is necessary to set the Fill Blanks with Last 
Value input to Yes. And it is necessary to set the Chart Region for the Study/Price Overlay study to 1.

5. Since you have now placed studies on the Trade DOM, it becomes necessary to adjust the Chart Settings 
for the underlying chart bar data. To do this, modify the settings through the Chart >> Chart Settings>> 
Bar Period window. For example, you will need to adjust the chart bar time period. For additional 
information, refer to Chart Settings. 

Adding Custom Text to a Trade DOM

[Link] - [Top]
To add text on a Trade DOM at a particular price level, follow the instructions below.

1. Add the Line study to the Trade DOM by following the instructions in the Adding/Modifying Studies 
section. On the Trade DOM this is added through Chart >> Studies.

2. Open the Study Settings window for the Line study.
3. On the Settings and Inputs tab, set the Value Input to the price level where you want to place the text.
4. Set the Chart Region setting to 1.
5. Select the Subgraphs tab.
6. In the Short Name edit box for the Subgraph, enter the custom text that you want.
7. Enable the Name Label option.
8. Set the Horizontal Align setting for the Name Label as required.
9. Press OK to close the Study Settings window.
10. Press OK.

Blank Trading DOM

[Link] - [Top]
If there is a case where a Trading DOM is blank, then make sure the symbol is valid in Chart >> Chart Settings 
>> Symbol >> Symbol for the Trading DOM. 

An easy way to update futures contracts symbols being used if they are for a different supported Data/Trading as 
compared to the current selected service, is to select Edit >> Translate Symbols to Current Service when the 
Chartbook is open.

In Chart >> Chart Settings >> Session Times, make sure the Intraday Chart Session Times >> Session Start 
Time and Session End Time cover the full 24 hour range. For example, set them to 00:00:00 and 23:59:59 
respectively.

Make sure Sierra Chart is connected to the data feed by selecting File >> Connect to Data Feed. If this command 
is disabled, it means Sierra Chart is already connected. 

Reset the Chart/Trade DOM scale. Refer to Auto Scale the Chart DOM.

Improving Performance of Trading DOM

[Link] - [Top]
Refer to Improving Performance of Chart / Trade DOM.

Using the Chart DOM / Order Entry Ladder

[Link] - [Top]
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This section documents how to use the Chart DOM and Trade DOM trading interfaces. Whether you are using the 
Chart DOM or Trade DOM, they have the same interface. The Chart DOM / Trade DOM is for entering trade 
orders (Simulated or Live) in the same way as a traditional trading DOM. This is also known as an Order Entry 
Ladder. The image below is a basic overview of what you can do.

1. Trade >> Trading Chart DOM On on the menu needs to be checked to enable the Chart DOM order 
entry interface. 

When you enable Trading Chart DOM On, the Chart Trade Mode On and Show Orders and Position 
options will also be enabled automatically. When Trading Chart DOM On is enabled, this well display 
the Buy and Sell order entry columns on the right side of the chart which are used for trade order entry. 
Refer to the image above. 

In the case of the Trade DOM, Trading Chart DOM On is enabled and stays on.
2. To display the Depth of Market sizes/quantities on the Chart DOM / Trade DOM, you will need to add the 

Bid Size and Ask Size columns if they are not already added. To add these columns, select Trade >> 
Customize Chart/Trade DOM Columns. For more information, refer to Customize Chart/Trade DOM 
Columns (Chart Specific). 

Add those columns through the Customize Chart/Trade DOM Columns window. It is also supported to 
display the Depth of Market sizes/quantities within the Chart DOM Buy and Sell columns directly, by 
adding the Bid Size/Buy Column and the Ask Size/Sell Column DOM columns. 

If the Depth of Market sizes/quantities overlap on the Chart DOM, then you will want to consider using the 
DOM Graph as an alternative.

3. When using the Chart DOM you may want to change the scale of the chart. For instructions to do this, refer 
to Scaling the Chart DOM section.

4. When using the Chart DOM, new orders entered use the Quantity, Time in Force, and Attached Orders 
settings from the associated Trade Window for the chart. Select Trade >> Open Trade Window for 
Chart to open the Trade Window for the chart. For complete details, refer to Opening Trade Window. 

Any Attached Orders that are defined and enabled on the Trade Window Targets tab, will be used. The 
Attached Orders need to be enabled by checking Use Attached Orders on the Trade Window. For more 
information about Attached Orders, refer to the Attached Orders page. If you do not want to use Attached 
Orders uncheck Use Attached Orders on the Trade Window.

5. The Chart Trade Mode box at the top left of the chart / Trade DOM displays the quantity for new orders 
and the price your mouse pointer is pointing to, on the chart and Chart DOM. To change the Order Quantity 
for a new order, simply click on the Chart Trade Mode box, type in the desired Order Quantity, or use the + 
and - buttons, and press OK to accept. Refer to instructional image.

6. Orders are entered through the Chart DOM with left and right clicks of your Pointer buttons, in the Buy and 
Sell columns on the right side of the chart or Trade DOM window (refer to instructional image). 

The Order Type and whether the order is a Buy or Sell is determined by the settings in Global Settings >> 
Chart DOM Settings on the menu. Refer to the images below. 

For more information for the Chart DOM Settings window, refer to the Chart DOM Settings 
documentation. The Order Type setting on the Trade Window for the chart is ignored when using the 
Chart DOM / Trade DOM. 

The default order types are Limit and Stop orders. 

When using Stop-Limit orders instead of Stop orders, the Limit price is automatically set and will be the 
number of ticks away from the Stop price as specified on the Set tab on the Trade Window for the chart 
( Trade >> Open Trade Window for Chart >> Set) in the Stop-Limit Order Limit Offset >> Primary 
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Orders box.  

The following list describes the default actions of the Chart DOM / Trade DOM:
◦ To enter a Buy Limit: Left click on the Buy column at the level of the limit price that you want. 

Initially you will get a confirmation, press Yes to confirm. The confirmation can be disabled on the 
Trade Window by selecting Trade >> Open Trade Window for Chart >> Menu (M) >> 
Confirmations >> Confirm New Orders. The new order will be displayed on the chart.

◦ To enter a Buy Stop: Right click on the Buy column at the level of the stop price that you want. 

Initially you will get a confirmation, press Yes to confirm. The confirmation can be disabled on the 
Trade Window by selecting Trade >> Open Trade Window for Chart >> Menu (M) >> 
Confirmations >> Confirm New Orders. The new order will be displayed on the chart. 

If you have enabled Menu (M) >> Orders >> Use Stop-Limit Orders on Chart DOM on the 
Trade Window, then Stop-Limit orders will be submitted instead. 

◦ To enter a Sell Limit: Left click on the Sell column at the level of the limit price that you want. 

Initially you will get a confirmation, press Yes to confirm. The confirmation can be disabled on the 
Trade Window by selecting Trade >> Open Trade Window for Chart >> Menu (M) >> 
Confirmations >> Confirm New Orders. The new order will be displayed on the chart.

◦ To enter a Sell Stop: Right click on the Sell column at the level of the stop price that you want. 

Initially you will get a confirmation, press Yes to confirm. The confirmation can be disabled on the 
Trade Window by selecting Trade >> Open Trade Window for Chart >> Menu (M) >> 
Confirmations >> Confirm New Orders. The new order will be displayed on the chart. 

If you have enabled Menu (M) >> Orders >> Use Stop-Limit Orders on Chart DOM on the 
Trade Window, then Stop-Limit orders will be submitted instead.

7. The price levels in the Buy and Sell columns on the Chart DOM will display the quantity of the respective 
Open Buy and Sell orders at that price level, or the market depth sizes/quantities depending upon the Chart 
DOM column configuration in Trade >> Customize Chart/Trade DOM Columns. Your working order 
quantities will be displayed if the columns are not also used to display the market depth Bid size and Ask 
size data.

Scaling the Chart DOM

[Link] - [Top]
The most rapid way to automatically scale the Chart DOM is by right clicking along the column of values 
displayed on the right side of the chart or Trade DOM and select Auto Scale the Chart DOM. This will set the 
Scale Range to the Constant Range type without auto-centering and set the scale increment to the Tick Size. 

If you wish to make further adjustments, these are explained in the next paragraphs.

If the Chart DOM prices or depth of market volumes, are too close together or too far apart, then you have the 
ability to compress or expand the chart scaling by using the Interactive Scale Range feature. Basically this is 
accomplished by right clicking over the scale numbers on the right side of the chart and making sure Interactive 
Scale Range is selected and then dragging along the column of numbers on the right side of the chart to expand or 
compress the scale.

If the Chart DOM prices and depth of market volumes are not fully into view as you require, then you have the 
ability to move the chart up and down by using the Interactive Scale Move feature.

After adjusting the scaling for the Chart DOM, you may find that the chart bars are not fully into view. In this case 
you may want to use a Trade DOM. 

To keep the last trade price always centered on the Chart DOM or Trade DOM right-click on the Values Scale 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index981f.html?page=doc/Scaling.html#InteractiveScaling
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index981f.html?page=doc/Scaling.html#InteractiveScaling


column on the right side of the chart, and select Scale Range: Constant Range Auto Center.

For a short video presentation on Chart DOM scaling, refer to Scaling The Chart DOM.

Setting Chart DOM Order Column Width

[Link] - [Top]
See section Chart/Trade DOM Column Widths and Headers for information on changing the Chart DOM Column 
Widths.

Displaying Order Type in Trade Mode Box

[Link] - [Top]
When using the Chart DOM / Order Entry Ladder either on a chart or on a Trade DOM, it is supported to display 
the order type that will be submitted, either a Limit or Stop type, when left clicking at a price level in one of the 
Buy/Sell order entry columns.

To enable this feature, select Global Settings >> Chart Trade Settings formatting and enable the Show Limit/
Stop in Trade Mode Box option.

Refer to the image below for an example of this. 

Double Click Operations in Order Entry Columns

[Link] - [Top]
When left clicking rapidly in the Buy or Sell order entry columns on the Chart DOM, 2 left clicks will be 
interpreted by your operating system as a double-click in most cases resulting only in a single order entry in this 
case. 

You are able to change the double-click delay through the operating system control panel but this will affect the 
entire system. 

If you want to enter two orders rapidly, the proper procedure is that you need to double the Order Quantity on the 
Trade Window and then just enter a single order. 

Practicing with Chart DOM

[Link] - [Top]
There are two good ways to practice with the Chart DOM.

The first method is to use the Simulated Trading Service which uses the Delayed Exchange Data Feed if you are 
not subscribing to and entitled to receive Real-time data.

Another method is to use the Sierra Chart Historical Data Service for Intraday chart data and then replay those 
charts.

Having Horizontal Line Across Chart at Highlighted Level on Chart

[Link] - [Top]
When using the Chart DOM and highlighting the price levels in the Buy and Sell columns on the right side of the 
chart with your Pointer, you may want to have a horizontal line across the chart at the same time indicating the 
price level.

This can be accomplished simply by using and activating the Chart Values Tool while using the Chart DOM.
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The Chart Values Tool also supports the Global Cursor mode where it will be active on all charts at the same time. 

Improving Performance Of Chart / Trade DOM

[Link] - [Top]
If you are looking for very fast updates on the Chart DOM or Trade DOM, follow the instructions below.

1. Update to Sierra Chart version 2353 or higher. Refer to Fast Update. This is absolutely essential to be 
running this version or higher. There have been significant performance improvements with the Chart/
Trade DOM market data columns.

2. Use the Denali Exchange Data Feed for the exchanges you require data for. For full documentation and 
instructions, refer to Denali Exchange Data Feed. This is very important to be able to control the update 
speed. We will not provide any help if you are using another data feed. This data feed is also very 
efficiently processed on a background thread using binary encoded data. This is a huge performance 
improvement compared to other external data feeds.

3. Reduce the number of charts or Trading DOMs in total to no more than 4 for the particular Sierra Chart 
instance being used. Other charts and complex charts need to be moved to sub instances. This is absolutely 
essential. It is simply not possible to have too many charts within an instance of Sierra Chart and expect 
very fast updates within charts or Trading DOMs. Depending upon what your expectations are, you may 
only want to have 2 Trading DOMs or charts in total within a single instance. 

Additionally the charts that you have open in an instance using a Chart DOM or Trade DOM must be very 
simple and contain no studies or just one or two very basic studies. The reason we say this, is some users 
are expecting extremely fast updates. And we have to give you all of the information to achieve this. We do 
not know what your expectations are. If you are looking for extremely fast updates do not use any charts 
within an instance where you have a Trade DOM. 

Alternatively to the above, you can use a larger number of charts per installation/instance of Sierra Chart, 
however use a higher Chart Update Interval for them. In this way you can have a larger number of charts in 
a single instance beyond what we are recommending above. The Chart Update Interval you may want to 
use could be 1000 or 2000 ms. Or higher. 

4. When using the Recent Bid/Ask Volume or Current Traded Bid/Ask/Total Volume market data 
columns on a Chart/Trade DOM over time the number of price levels that data exists for these increases. 

This potentially may be a performance issue if Sierra Chart has been running for many days, or if there has 
been a lot of market volatility. 

To reset the size of these containers back to zero, to improve performance, if these containers have become 
too large, use the commands Trade >> Clear Recent Bid/Ask Volume - All Symbols and Trade >> Clear 
Current Traded Bid/Ask Volume - All Symbols.

5. Adjust the Chart Update Interval setting for the chart or Trade DOM to between 40 to 100.
6. Adjust the Remote Buffer Delay Send Time In Milliseconds setting in Global Settings >> Sierra Chart 

Server Settings to between 30 to 100. Reconnect the data feed after changing this setting. 

It is very important to be aware that the lower this setting is set to, the increased chance of packet loss 
which has the effect of significantly increasing of the time delay receiving data. This happens because of 
packet retransmission. Using too low of a value can also cause the data feed to stop due to packet loss.

7. Adjust the Max Depth Levels setting in Global Settings >> Sierra Chart Server Settings to the number 
of market depth levels that you require. It is important to reduce this to the minimum possible. Reconnect 
the data feed after changing this setting. This setting does not work with any data feed other than Sierra 
Chart provided data feeds.

8. Mandatory: Run Sierra Chart in Safe Mode to remove the potential detrimental impact of custom studies.
9. Mandatory: Install Sierra Chart on its own dedicated Solid State Drive.
10. Disable the Trade Activity Log by enabling Trade >> Trade Activity Log >> Edit >> Disable Trade 

Activity Log. Also refer to Trade Activity Log Performance.
11. New: Also refer to 30.55 - System Power Management and Process Priority.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexb844.html?page=doc/Tools.html#GlobalCursor
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexc97d.html?page=doc/SoftwareDownload.php#FastUpdate
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index9bbd.html?page=doc/NewInstance.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index4cf4.html?page=doc/ChartSettings.html#ChartUpdateInterval
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index96f7.html?page=doc/TradeMenu.html#ClearRecentBidAskVolume-AllSymbols
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index96f7.html?page=doc/TradeMenu.html#ClearCurrentTradedBidAskVolume-AllSymbols
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index96f7.html?page=doc/TradeMenu.html#ClearCurrentTradedBidAskVolume-AllSymbols
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index4cf4.html?page=doc/ChartSettings.html#ChartUpdateInterval
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2c7f.html?page=doc/DataSourceSettings.php#RemoteBufferDelaySendTimeInMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index8793.html?page=doc/FileMenu.html#ProcedureToReconnect
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2c7f.html?page=doc/DataSourceSettings.php#MaxDepthLevels
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index8793.html?page=doc/FileMenu.html#ProcedureToReconnect
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index878d.html?page=doc/LoginInstructions.php#UsingSafeMode
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index4f96.html?page=doc/helpdetails30.html#SolidStateDrives
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index509f.html?page=doc/TradeActivityLog.php#TradeActivityNotDisplayingOrClearing_ImprovingTradeActivityQueryPerformance
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index4f96.html?page=doc/helpdetails30.html#SystemPowerManagementAndProcessPriority


Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, 
Chart DOM, and Trade DOM

[Link] - [Top]
The section has been moved to the Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, Chart 
DOM, and Trade DOM page.

Displaying Order Fills on the Chart

[Link] - [Top]

When a Trade Order fills, the order fills can be displayed on the corresponding chart at the Date-Time of the order 
fill. 

A single order can have multiple fills. Each fill will be displayed separately. Also an exit order fill could be split 
into smaller quantities, in order to match with the quantity of an entry fill. 

There are various formatting options for the order fills. 

To display order fills, follow these instructions:

1. Enable Trade >> Show Order Fills on the menu. To prevent the displaying of order fills on the chart, 
disable Trade >> Show Order Fills. This option is specific to each individual chart. This command applies 
to the active chart.

2. When the Trade >> Only Orders from Chart option is checked, then only order fills that are for orders 
which originated from the chart will be displayed on the chart. So check or uncheck that as you require. 
This option is specific to each individual chart. This option applies to the active chart. 

3. To display non-simulated order fills, for orders that have been submitted to the connected Trading service, 
make sure there is no checkmark by Trade >> Trade Simulation Mode On.

4. To display simulated order fills, for orders that have been submitted when in Trade Simulation Mode, there 
needs to be a checkmark by Trade >> Trade Simulation Mode On. Therefore, enable this menu option if 
you want to see order fills which are for orders submitted in Trade Simulation Mode.

5. It is necessary to select the correct Trade Account that the orders are from, on the Trade Window, to see the 
order fills from that particular account. To do this, open the Trade Window if it is not already open, by 
selecting Trade >> Open Trade Window for Chart. 

On the Trade Window, in the list of Trade Accounts, select the particular Trade Account the orders are 
from to see order fills for those orders. For instructions and an image, refer to Selecting Trade Account.

6. The chart will only display order fills for orders which match the Symbol of the chart. However, if the 
Trade and Current Quote Symbol is set for the chart, then only those order fills matching the Trade and 
Current Quote Symbol will be displayed on the chart. 

And as explained above, only the fills that match the Trade Account of the chart will be displayed. So the 
fill has to match both the Symbol and Trade Account of the chart.

7. To see the order fills on a chart, there needs to be order fills present for the Symbol and Trade Account of 
the chart, in the Trade >> Trade Activity Log >> Trade Activity tab. 

To see what order fills are available in the Trade Activity Log, make sure you select Fills at the top of the 
Trade Activity Log window. For complete instructions, refer to the Trade Activity Log documentation.

8. The setting Chart >> Chart Settings >> Trading >> Order Fills Start Date-Time will set the chart to load 
only the order fills from the specified Date-Time. We recommend setting this date-time. However, refer to 
Accurate Entry/Exit State, Fill Matching and Position Quantities.

9. The setting Chart >> Chart Settings >> Trading >> Load Order Fills for Current Day Only will load 
order fills for the current day only based on the Chart Session Times. Uncheck this if you want to see order 
fills for more than the current day. 
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However, this will also affect the Daily Profit/Loss calculation causing it to potentially be inaccurate and 
will affect the Position Quantity for simulated trading. 

We recommend disabling this option as it also overrides the Order Fills Start Date-Time setting. 
10. The above two described settings must be set correctly because they affect the order fill markers on the 

chart and whether they are an Entry or Exit. It also affects the displayed Position Quantity with order fills. 
For complete details, refer to Accurate Entry/Exit State, Fill Matching and Position Quantities. 

11. To change the settings that affect the display of order fills, select Global Settings >> Chart Trade Settings 
on the menu. 

The settings are in the Order Fills frame.  

12. To change the colors of order fills, and the colors, width and line style of connecting lines, refer to the 
Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, Chart DOM, and Trade DOM page. 
The relevant color settings begin with Chart Trading Order Fills. 

The text color of order fill drawings is set with the Chart Trading Order Line Text Color color setting. 
13. The font, font size, and other font appearance settings, for order fills is controlled through the Chart Order 

Fills font in the Graphics Settings >> Font tab of the Graphics Settings window.
Chart Order Fills Do Not Display

[Link] - [Top]
If after following the Displaying Order Fills on the Chart instructions and the order fills are still not displayed on 
the chart, then follow the below instructions. 

1. There can be a delay with the display of order fills due to the time it takes to make a Trade Activity query 
for the order fill data. Refer to Delay with Displaying Order Fills / No Fills Displayed. 

2. Disable the Load Order Fills for Current Day Only option in Chart >> Chart Settings >> Trading.
3. Disable the Filter Initial Fills Which are Part of Existing Position option in Chart >> Chart Settings >> 

Trading.
4. Set the Order Fills Start Date-Time setting in Chart >> Chart Settings >> Trading to the Date and Time 

where you want to start loading Order Fills from. Make sure this is set early enough.
5. If you have set the Trade and Current Quote Symbol setting for the chart, then the order fills will be loaded 

for this Trade symbol and not the main symbol of the chart. 

It is possible that this symbol uses a different Price Multiplier as compared to the main symbol of the chart. 
If it does use a different Price Multiplier, then it is necessary to set its own multiplier through the Trade and 
Current Quote Symbol Price Multiplier setting. 

Accurate Entry/Exit State, Fill Matching and Position Quantities

[Link] - [Top]
This section relates to order fills displayed on the chart. For more information, refer to Displaying Order Fills on 
the Chart.

It is essential to understand that the very first order fill which is loaded into a chart is always considered an opening 
fill and establishes the reported Position starting from a Quantity of 0, and the subsequent order fills are considered 
opening or closing fills based on their Side and the existing Position Quantity. 

So if the first fill loaded in the chart is a Buy order fill with a quantity of 2, then that fill establishes a Position of 
quantity 2, completely irrespective of what the actual Position Quantity was just after that fill executed.

This is very important because it affects the order fill markers on the chart and whether they are an Entry or Exit. It 
also affects the displayed Position Quantity with order fills. 

For information how order fills are matched and how the Position Quantity is determined, refer to Trade Statistics 
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Open Quantity Field Calculation. 

There are three settings for controlling the starting Date-Time of order fills loaded into the chart which is necessary 
to control the first order fill. The first fill needs to be the opening fill of the start of a new Trade Position. These 
settings are in Chart >> Chart Settings >> Trading. They are Order Fills Start Date-Time, Load Order Fills for 
Current Day Only, and Filter Initial Fills Which Are Part of Existing Position. 

The Position Quantity reported with the displayed order fill is the calculated Position Quantity based upon the first 
loaded order fill in the chart and does not necessarily represent the actual Position Quantity for the Symbol and 
Trade Account at that time. For more information, refer to Trade Statistics Open Quantity Field Calculation.

If there is even a single missing order fill since the first fill loaded in the chart, then the open/close state of an order 
fill will not be interpreted correctly, the Entry/Exit state of the order fill will be incorrect, and the Position Quantity 
displayed with the fills will be incorrect. To see what order fills are available for a particular Symbol and Trade 
Account, refer to Viewing Historical Trade Activity.

To retrieve missing order fills, if possible, refer to the Automatically Inserting Missing Order Fills instructions. 

If there are still missing order fills which you cannot retrieve, this can be corrected by adjusting the Order Fills 
Start Date-Time in the Chart >> Chart Settings >> Trading to a point in time where subsequent to that point, 
there are no missing fills and at a point in time where the Trade Position was flat for the Symbol and Trade account 
of the chart. 

You may have to really limit the order fills loaded into the chart by enabling Chart >> Chart Settings >> 
Trading >> Load Order Fills for Current Day Only. In this case, the start of the trading day is according to the 
Chart Session Times. 

When Load Order Fills for Current Day Only is enabled, the processing of the order fills will always consider 
the trading as if it was flat for the Symbol and Trade Account from the start of the day. 

The Use Last In First Out Chart Setting affects the connecting lines, if set to be displayed, of order fills displayed 
on the chart. 

When using Trade Simulation Mode, the first fill loaded into a chart will always be the order fill that starts a new 
Trade Position. Any prior order fills which are available will automatically get filtered out. Additionally, for the 
supported Trading services which will give an accurate order fill display and connecting lines, refer to Consistently 
Accurate Daily Profit/Loss Value.

Also refer to: 

• Understanding and Setting the Start Date-Time for a Trades List 
• Automatically Inserting Missing Order Fills 

When comparing the Trades on a chart through the displaying of the order fills, to the Trades on the Trades tab 
Trade Activity Log, you need to make sure the Trade Activity Log is using the same Start Date-Time for the order 
fills. And also make sure that the Use Last In First Out Fill Matching and Edit >> Use Last In First Out Fill 
Matching settings match between the Chart Settings and the Trade Activity Log.

Displaying Order Fill Arrows Only

[Link] - [Top]
1. Select Global Settings >> Chart Trade Settings on the menu.
2. Uncheck Order Fills >> Display Fill Text .

Order Fills on Continuous Futures Contract Charts

[Link] - [Top]
When performing trading, trading is always for a specific symbol. In the case of Continuous Futures Contract 
charts, there can be more than one symbol loaded into the chart for the historical data in the chart. 
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Order fills are only recorded for and only displayed for the current symbol of the chart set in Chart >> Chart 
Settings >> Symbol >> Symbol. And not the historical symbols loaded in the chart.

If you want to see order fills for a different symbol, then you need to set the chart to that specific symbol. 

Misaligned Order Fill Markers on Charts

[Link] - [Top]
During simulated trading or non-simulated trading, the timestamp of the order fills which occur in real time are 
derived from your local computer clock. The necessary time zone adjustments are always made. If your computer 
clock is incorrectly set, then these timestamps will be off.

During a chart replay, the time stamping of order fills is according to the bar in the chart where they occurred at. 
There can never be a problem with the time stamping of an order fill during a chart replay. Unless there is a 
problem with the chart bar timestamps themselves.

If you notice that an order fill marker is not aligned to the correct Date-Time in the chart, then this could be 
because your computer's clock is not set accurately. In this case, refer to help topic 38. 

Additionally, any order fills downloaded from the Trading server potentially could have an incorrect timestamp but 
this is something that we have not known to be a problem. 

For existing order fills in the Trade Activity Log, it is possible to correct the timestamp of them by editing the 
DateTime field for them. Locate the order fill by following the instructions for Viewing Historical Trade Activity.

Select that order fill which has an incorrect timestamp and select Edit >> Edit Trade Activity Entry. Correct the 
Date/Time field. When editing the Date/Time field, the time zone is always according to the Global Time Zone 
setting. For additional details, refer to Trade Activity Menu Commands.

Resolving Problem Where Order Fill Entry/Exit Connecting Lines Do Not Display

[Link] - [Top]
This section explains the steps you need to follow to resolve a problem where the order fill connecting lines do not 
display between the entry and exit order fill markers on a chart or the colors are not as expected according to the 
color settings. 

1. Make sure the option for Entry/Exit Connecting Lines is enabled. This option is in Global Settings >> 
Chart Trade Settings. Enable the option Order Fills >> Display Entry/Exit Connecting Lines.

2. If you do not see any order fills displayed, then obviously there are not going to be any connecting lines. 
Therefore, in that case you first need to follow the instructions to Display Order Fills. 

3. Make sure the colors of the Entry/Exit Connecting Lines are not the same as the Chart Background color 
and check the Line Width and Line Style for the connecting lines. 

To change the colors of the connecting lines, refer to the Customizing Fonts, Colors, Line Styles, and 
Widths for Chart Trading, Chart DOM, and Trade DOM page. 

The particular graphics objects that need to be set are Colors and Widths >> Chart Trading Order Fills 
Entry/Exit Connecting Lines Primary and Colors and Widths >> Chart Trading Order Fills Entry/
Exit Connecting Lines Secondary. 

Refer to the Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, Chart DOM, and Trade 
DOM documentation for an understanding about these two settings and under what conditions they are 
used. 

4. Before a connecting line will be displayed between two order fills, it is necessary that there is both an Entry 
and an Exit order fill which have been matched.

5. Order fills are matched First In First Out and according to a Date-Time ascending order.
6. Select Chart >> Chart Settings >> Trading. The Order Fills Start Date-Time needs to be set to the date 
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that you want the orders fills displayed from. Keep in mind this needs to be at a particular Date-Time where 
the order fills start a new position. 

7. Finally, if you do not understand all of the above information and information linked to and/or you are 
looking for more help with this, understand that Sierra Chart support does not provide any support for this 
problem due to the inherent complexities of this which are not within our control since in the case of live 
trading, there are various aspects of this that are not within Sierra Chart control. 

Displaying Order Fill Text Tag or Notes

[Link] - [Top]
When an order is submitted from Sierra Chart it can have a short text note or tag applied to it. This is done through 
the Text Tag setting of the Trade Window. 

When the order fills, this text tag is also set on the order fill data as well held in the Trade Activity Log. By 
enabling Global Settings >> Chart Trade Settings >> Order Fills >> Display Note, this text tag will be 
displayed with the order fill displayed on a chart. 

Delay with Displaying Order Fills / No Fills Displayed

[Link] - [Top]
When enabling Trade >> Show Order Fills, there is a query made on a background thread for the order fills to 
display on the chart. Until this query completes, the order fills will not be displayed on the chart.

This query normally will be completed in less than a second but it could take longer. If there is a huge amount of 
trade activity which has to be processed, perhaps this could take an entire minute or longer. A long query time is a 
very unusual case though and in that case you should delete old or excessive Trade Activity. Refer to Clearing 
Trade Activity Data.

There can also be multiple outstanding trade activity queries which need to be processed. Only one can be 
processed at a time and they are placed in a queue. So if there are several outstanding queries that still have to be 
done, then doing something like enabling the display of order fills on the chart, will not result in the immediate 
display of the fills. The queries ahead of the query needed for those fills needs to complete and then the query for 
those fills needs to complete. You can see the status of the completed queries in the Trade >> Trade Service Log.

For complete information, refer to Trade Activity Not Displaying or Clearing (Improving Trade Activity Query 
Performance).

If you still need further help with the display of order fills, then follow through the below instructions.

1. See if the order fills exist in the Trade Activity Log. If they do not exist there, then you will not see them on 
the chart.

2. Look at the Symbol for the fill in the Trade Activity Log. For the fill to be displayed on the chart, the 
symbol of the fill must match exactly the Symbol of the chart. Or it must match the Trade and Current 
Quote Symbol for the chart if using that symbol in the chart.

3. Look at the Trade Account for the fill in the Trade Activity Log. For the fill to be displayed on the chart, the 
Trade Account of the fill must match exactly the Trade Account of the chart. 

4. For further help, refer to Displaying Order Fills on the Chart.
Automatically Scrolling Chart to Order Fills

[Link] - [Top]
It is supported to automatically scroll the chart to the next or previous order fill. Refer to Goto Next Chart Fill and 
Goto Previous Chart Fill.

Displaying Orders, Position, and Order Fills on Other Charts

[Link] - [Top]
To display the Orders, the Trade Position and the Order Fills that have originated from a particular chart or Trade 
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DOM, on another chart, follow these instructions:

1. Go to the other chart. 
2. Make sure that other chart is set to the same symbol as the chart the orders originated from. This is critical. 
3. Enable Trade >> Show Orders and Position.
4. Enable Trade >> Show Order Fills. 
5. Open the Trade Window for the chart by selecting Trade >> Open Trade Window for Chart.
6. Select the same Trade Account on the Trade Window for the chart, as the one the orders originated from. 

Refer to Selecting Trade Account.

*Last modified Monday, 08th July, 2024.
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Customizing Fonts, Colors, Line Styles, and Widths 
for Chart Trading, Chart DOM, and Trade DOM
This page documents setting the Fonts, Colors, Line Styles, and Line Widths for chart trading objects, the Chart 
DOM, and the Trade DOM.

• Global Graphic Settings
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• Font Settings
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◦ Trade DOM Daily High Line
◦ Trade DOM Daily Low Line
◦ Trade DOM Recenter Line
◦ Trade DOM Middle Line
◦ Trade DOM Bid Market Depth Quantity High Threshold Background Color
◦ Trade DOM Ask Market Depth Quantity High Threshold Background Color
◦ Trade DOM Profit & Loss Up
◦ Trade DOM Profit & Loss Down
◦ Trade DOM Values Scale Text
◦ Trade DOM Last Price Text Bid Trade
◦ Trade DOM Last Price Text Ask Trade
◦ Trade DOM Last Price Background Bid Trade
◦ Trade DOM Last Price Background Ask Trade
◦ Trade DOM Cumulative Last Size Text Bid Trade
◦ Trade DOM Cumulative Last Size Text Ask Trade
◦ Trade DOM Cumulative Last Size Background Bid Trade
◦ Trade DOM Cumulative Last Size Background Ask Trade
◦ Trade DOM Cumulative Last Size Bid Trade Same Price and Side Background Color
◦ Trade DOM Cumulative Last Size Ask Trade Same Price and Side Background Color
◦ Trade DOM Cumulative Last Size Bid Trade Same Price and Side Text Color
◦ Trade DOM Cumulative Last Size Ask Trade Same Price and Side Text Color
◦ Trade DOM Recent Bid Volume
◦ Trade DOM Recent Ask Volume
◦ Trade DOM Last Traded Recent Bid Volume Background
◦ Trade DOM Last Traded Recent Ask Volume Background
◦ Trade DOM Last Traded Recent Bid Volume Text
◦ Trade DOM Last Traded Recent Ask Volume Text
◦ Trade DOM Recent Bid Best Bid Background
◦ Trade DOM Recent Ask Best Ask Background
◦ Trade DOM Recent Bid Same Price and Side Background Color
◦ Trade DOM Recent Ask Same Price and Side Background Color
◦ Trade DOM Recent Bid Same Price and Side Text Color
◦ Trade DOM Recent Ask Same Price and Side Text Color
◦ Trade DOM Current Traded Total Volume
◦ Trade DOM Current Traded Bid Volume
◦ Trade DOM Current Traded Ask Volume
◦ Trade DOM Bid Market Depth Pulling/Stacking
◦ Trade DOM Bid Market Depth Pulling/Stacking Negative



◦ Trade DOM Ask Market Depth Pulling/Stacking
◦ Trade DOM Ask Market Depth Pulling/Stacking Negative
◦ Trade DOM Bid Volume Bar
◦ Trade DOM Ask Volume Bar
◦ Trade DOM Total/Percentage Text
◦ Trade DOM Recent Bid Volume Volume Bar
◦ Trade DOM Recent Bid Volume Background
◦ Trade DOM Recent Ask Volume Volume Bar
◦ Trade DOM Recent Ask Volume Background
◦ Trade DOM Current Traded Bid Volume Volume Bar
◦ Trade DOM Current Traded Bid Volume Background
◦ Trade Dom Current Traded Ask Volume Volume Bar
◦ Trade DOM Current Traded Ask Volume Background
◦ Trade DOM Current Traded Total Volume Volume Bar
◦ Trade DOM Current Traded Total Volume Background
◦ Trade DOM Bid Market Depth Pulling/Stacking Volume Bar
◦ Trade DOM Bid Market Depth Pulling/Stacking Background
◦ Trade DOM Ask Market Depth Pulling/Stacking Volume Bar
◦ Trade DOM Ask Market Depth Pulling/Stacking Background
◦ Trade DOM Bid Market Orders Background
◦ Trade DOM Bid Market Orders
◦ Trade DOM Ask Market Orders Background
◦ Trade DOM Ask Market Orders
◦ Trade DOM Color For Orders Being Inputted
◦ Trade DOM Order Line Text Color
◦ Trade DOM Order Line Buy Limit
◦ Trade DOM Order Line Sell Limit
◦ Trade DOM Order Line Buy Stop
◦ Trade DOM Order Line Sell Stop
◦ Trade DOM Order Line Buy Limit - Child
◦ Trade DOM Order Line Sell Limit - Child
◦ Trade DOM Order Line Buy Stop - Child
◦ Trade DOM Order Line Sell Stop - Child
◦ Trade DOM Order Association Lines
◦ Trade DOM Position Line Long/Profit
◦ Trade DOM Position Line Short/Loss

Global Graphic Settings

[Link] - [Top]
This section explains opening the Global Graphics Settings window for the various Colors, Line Styles, and Line 
Widths settings described on this page.

Select Global Settings >> Graphics Settings on the menu to customize the Fonts, Colors, Line Styles, and Line 
Widths globally. The relevant settings and the descriptions are described below.

Chart and Trade DOM Specific Graphic Settings

[Link] - [Top]
This section explains opening the Chart / Trade DOM Graphics Settings window for the various Colors, Line 
Styles, and Line Widths settings described on this page. 

To customize the Fonts, Colors, Line Styles, and Line Widths for a specific chart or Trade DOM, select Chart >> 



Graphics Settings on the menu.

Make certain Use Global Graphics Settings Instead of These Settings is unchecked in this case. The relevant 
settings and the descriptions are described below.

Font Settings

[Link] - [Top]
Depending upon whether the chart or Trading DOM is using either the global Graphics Settings or its own 
Graphics Settings, you will open either the Global Graphics Settings window through Global Settings >> 
Graphics Settings, or the chart specific Graphics Settings window through Chart >> Graphics Settings to 
modify the primary font of the chart or Trade DOM. 

For further details, refer to Graphics Settings. The chart specific Graphics Settings window is only used if the Use 
Global Graphics Settings Instead of These Settings is disabled on that window.

Through either of those settings Windows, select the Fonts tab. In the list fonts select Chart Text. Press the Select 
button. Adjust the font properties and press OK.

To modify the font for the depth of market quantity/size numbers on the Chart DOM, in the list of fonts select 
DOM Quantities/Sizes. Press the Select button. Adjust the font properties and press OK.

Chart Trading and Chart DOM Colors, Line Styles, and Line Widths

[Link] - [Top]
Chart DOM Column Separator Lines

[Associated Settings Window] - [Link] - [Top]
When enabled, this specifies the color, width, and line style of the vertical bars that separate the columns in the 
Chart Trading DOM. It is necessary to check the Enable option for the columns to be drawn.

Chart DOM Buy Column Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of the Buy column. This option is also used when the Bid/Ask 
columns are combined, and when the Buy/Bid columns are combined. It is necessary to check the Enable option, 
for the background color specified with this color setting to actually be drawn.

Chart DOM Buy Column Lines (also Order Entry Highlight Box)

[Associated Settings Window] - [Link] - [Top]
The color of the vertical Buy order column lines and the box which highlights the price level being pointed to in 
the Buy column.

In the case of the box which highlights the price level, this is drawn with a special drawing mode for efficiency 
reasons, so it may not match exactly this color setting. The Chart DOM Buy Column Background color will 
affect the highlight box color.

Chart DOM Sell Column Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of the Sell column. This option is also used when the Sell/Ask 
columns are combined. It is necessary to check the Enable option, for the background color specified with this 
color setting to actually be drawn.
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Chart DOM Sell Column Lines (also Order Entry Highlight Box)

[Associated Settings Window] - [Link] - [Top]
The color of the vertical Sell order column lines and the box which highlights the price level being pointed to in the 
Sell column.

In the case of the box which highlights the price level, this is drawn with a special drawing mode for efficiency 
reasons, so it may not match exactly this color setting. The Chart DOM Sell Column Background color will 
affect the highlight box color.

Chart DOM Bid Column Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of the Bid column. It is necessary to check the Enable option for the 
background color specified with this color setting to actually be drawn.

Chart DOM Ask Column Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of the Ask column. It is necessary to check the Enable option, for 
the background color specified with this color setting to actually be drawn.

Chart DOM Ask Background

[Associated Settings Window] - [Link] - [Top]
This is the color of the background in the Values Scale above the last trade price and higher on the Chart DOM. 

This color also applies to other Chart DOM columns if they do not have a different background set for their 
specific column.

For this color to be in effect, enable the Enable setting.

Chart DOM Bid Background

[Associated Settings Window] - [Link] - [Top]
This is the color of the background in the Values Scale below the last trade price and lower on the Chart DOM.

This color also applies to other Chart DOM columns if they do not have a different background set for their 
specific column.

For this color to be in effect, enable the Enable setting.

Chart DOM Ask Depth Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of ask depth entries. It is necessary to check the Enable option, for 
the background color specified with this color setting to actually be drawn.

Chart DOM Ask Depth Quantities

[Associated Settings Window] - [Link] - [Top]
The color of the market depth quantities/sizes on the Ask side.

Chart DOM Bid Depth Background

[Associated Settings Window] - [Link] - [Top]



When enabled, specifies the background color of bid depth entries. It is necessary to check the Enable option, for 
the background color specified with this color setting to actually be drawn.

Chart DOM Bid Depth Quantities

[Associated Settings Window] - [Link] - [Top]
The color of the market depth quantities/sizes on the Bid side.

Chart DOM Best Bid/Ask Box Background

[Associated Settings Window] - [Link] - [Top]
The color of the background area on the price scale on the Chart DOM from the best Ask price to the best Bid 
price. To use this, Enable this chart object and set the color as required.

Chart DOM Buy Order Quantity Text

[Link] - [Top]
This sets the color of the quantity value for Buy orders that are displayed in the Buy Order Column for a Chart 
DOM. These values are not displayed in the combined Bid Quantity/Buy column.

This also sets the color of the column title for the Buy Order Column.

Chart DOM Sell Order Quantity Text

[Link] - [Top]
This sets the color of the quantity value for Sell orders that are displayed in the Sell Order Column for a Chart 
DOM. These values are not displayed in the combined Ask Quantity/Sell column.

This also sets the color of the column title for the Sell Order Column.

Chart DOM Daily High Line

[Associated Settings Window] - [Link] - [Top]
The color of the Daily High line on the Chart DOM.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 
visible.

Chart DOM Daily Low Line

[Associated Settings Window] - [Link] - [Top]
The color of the Daily Low line on the Chart DOM.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 
visible. 

Chart DOM Recenter Line

[Associated Settings Window] - [Link] - [Top]
The Chart DOM Recenter Line is only applicable, when the Scale Range for the chart is set to Constant Range. 
Otherwise, it will not display.

The color of the Recenter Line on the Chart DOM. The Recenter Line is drawn initially at the last trade price and 
can be reset with Trade >> Re-center Trade DOM Scales.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index981f.html?page=doc/Scaling.html#ScaleRange


visible. 

Chart DOM Middle Line

[Link] - [Link]
The color of the Middle Line on the Chart DOM.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 
visible.

Chart DOM Bid Market Depth Quantity High Threshold Background Color

[Link] - [Top]
The background color for Bid Market Depth quantities that are higher than the setting for the High Bid Threshold 
in a Chart DOM.

Chart DOM Ask Market Depth Quantity High Threshold Background Color

[Link] - [Top]
The background color for Ask Market Depth quantities that are higher than the setting for the High Ask Threshold 
in a Chart DOM.

Chart DOM Profit & Loss Up

[Associated Settings Window] - [Link] - [Top]
The color of the Profit numbers in the Profit & Loss column on a Chart DOM.

Chart DOM Profit & Loss Down

[Associated Settings Window] - [Link] - [Top]
The color of the Loss numbers in the Profit & Loss column on the Chart DOM/Trade DOM. 

Chart DOM Values Scale Text

[Associated Settings Window] - [Link] - [Top]
The color of the values displayed on the Values Scale on the right side of the chart for the Chart DOM.

Chart DOM Last Price Text Bid Trade

[Associated Settings Window] - [Link] - [Top]
The color of the last trade price on the chart when it is considered a Bid Trade. 

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

This setting applies to the chart whether the Chart DOM is enabled or not. 

Chart DOM Last Price Text Ask Trade

[Associated Settings Window] - [Link] - [Top]
The color of the last trade price on the chart Values Scale when it is considered an Ask Trade. 

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.
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This setting applies to the chart whether the Chart DOM is enabled or not. 

Chart DOM Last Price Background Bid Trade

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade price box on the chart Values Scale when it is considered a Bid Trade.

To enable use of this color, check the Enable option to the right of the Color button. Additionally, the Last Trade 
Price Box color setting also needs to be enabled. Otherwise, this setting has no effect.

This setting applies to the chart whether the Chart DOM is enabled or not.

Chart DOM Last Price Background Ask Trade

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade price on the chart Values Scale when it is considered an Ask Trade. 

To enable use of this color, check the Enable option to the right of the Color button. Last Trade Price Box color 
setting also needs to be enabled. Otherwise, this setting has no effect.

This setting applies to the chart whether the Chart DOM is enabled or not. 

Chart DOM Cumulative Last Size Text Bid Trade

[Associated Settings Window] - [Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column area of the chart when the 
trade is considered a Bid Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
Size text and background. 

Chart DOM Cumulative Last Size Text Ask Trade

[Associated Settings Window] - [Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column area of the chart when the 
trade is considered an Ask Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
Size text and background. 

Chart DOM Cumulative Last Size Background Bid Trade

[Associated Settings Window] - [Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column area of the chart 
when the trade is considered a Bid Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
Size text and background. 

Chart DOM Cumulative Last Size Background Ask Trade
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[Associated Settings Window] - [Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column area of the chart 
when the trade is considered an Ask Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
Size text and background. 

Chart DOM Cumulative Last Size Bid Trade Same Price and Side Background Color

[Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column when there is an 
update and it is considered a Bid update and the previous update was also a Bid update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Cumulative Last Size Ask Trade Same Price and Side Background Color

[Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column when there is an 
update and it is considered an Ask update and the previous update was also an Ask update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Cumulative Last Size Bid Trade Same Price and Side Text Color

[Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column when there is an update 
and it is considered a Bid update and the previous update was also a Bid update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Cumulative Last Size Ask Trade Same Price and Side Text Color

[Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column when there is an update 
and it is considered an Ask update and the previous update was also an Ask update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Recent Bid Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Bid Volume values displayed on the Chart DOM when this column has been added to the Chart 
DOM.

Chart DOM Recent Ask Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Ask Volume values displayed on the Chart DOM when this column has been added to the Chart 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_CumulativeLastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_LastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index5ee6.html?page=doc/NumbersBars.php#Definitions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_CumulativeLastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_LastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_CumulativeLastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_LastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_CumulativeLastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_LastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_CumulativeLastSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_LastSize


DOM.

Chart DOM Last Traded Recent Bid Volume Background

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade volume in the Recent Bid Volume column on the Chart DOM when the 
trade is considered a Bid Trade.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Last Traded Recent Ask Volume Background

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade volume in the Recent Ask Volume column on the Chart DOM when the 
trade is considered an Ask Trade.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Last Traded Recent Bid Volume Text

[Link] - [Top]
The text color of the last trade volume in the Recent Bid Volume column on the Chart DOM when the trade is 
considered a Bid Trade.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Last Traded Recent Ask Volume Text

[Link] - [Top]
The text color of the last trade volume in the Recen Ask Volume column on the Chart DOM when the trade is 
considered an Ask Trade.

Chart DOM Recent Bid Best Bid Background

[Associated Settings Window] - [Link] - [Top]
The background color of the Best Bid within the Recent Bid column on the Chart DOM when this coloring is 
Enabled.

When the Chart DOM Last Traded Recent Bid Volume Background is also enabled and the last trade is at the Best 
Bid, then the Chart DOM Last Traded Recent Bid Volume Background takes precedence and will be displayed 
rather than the Chart DOM Recent Bid Best Bid Background. Therefore it is not recommended that these two 
background colorings be the same.

Chart DOM Recent Ask Best Ask Background

[Associated Settings Window] - [Link] - [Top]
The background color of the Best Ask within the Recent Ask column on the Chart DOM when this coloring is 
Enabled.

When the Chart DOM Last Traded Recent Ask Volume Background is also enabled and the last trade is at the Best 
Ask, then the Chart DOM Last Traded Recent Ask Volume Background takes precedence and will be 
displayed rather than the Chart DOM Recent Ask Best Ask Background. Therefore it is not recommended that 
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these two background colorings be the same.

Chart DOM Recent Bid Same Price and Side Background Color

[Link] - [Top]
The background color at the price of the last Bid update when the previous update was also a Bid at the same price 
in the Recent Bid Volume column of the Chart DOM when this coloring is Enabled.

Chart DOM Recent Ask Same Price and Side Background Color

[Link] - [Top]
The background color at the price of the last Ask update when the previous update was also an Ask at the same 
price in the Recent Ask Volume column of the Chart DOM when this coloring is Enabled.

Chart DOM Recent Bid Same Price and Side Text Color

[Link] - [Top]
The text color at the price of the last Bid update when the previous update was also a Bid at the same price in the 
Recent Bid Volume column of the Chart DOM when this coloring is Enabled and the Chart DOM Recent Bid 
Same Price and Side Background Color is also enabled.

Chart DOM Recent Ask Same Price and Side Text Color

[Link] - [Top]
The text color at the price of the last Ask update when the previous update was also an Ask at the same price in the 
Recent Ask Volume column of the Chart DOM when this coloring is Enabled and the Chart DOM Recent Ask 
Same Price and Side Background Color is also enabled.

Chart DOM Current Traded Total Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Total Volume values displayed in the Current Traded Total Volume column when it has been 
added to the Chart DOM.

Chart DOM Current Traded Bid Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Bid Volume values displayed in the Current Traded Bid Volume column when it has been 
added to the Chart DOM.

Chart DOM Current Traded Ask Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Ask Volume values displayed in the Current Traded Ask Volume column when it has been 
added to the Chart DOM.

Chart DOM Bid Market Depth Pulling/Stacking

[Associated Settings Window] - [Link] - [Top]
The color of the positive Bid Market Depth values displayed in the Bid Market Depth Pulling/Stacking column 
when it has been added to the Chart DOM.

Chart DOM Bid Market Depth Pulling/Stacking Negative

[Link] - [Top]



The color of the negative Bid Market Depth values displayed in the Bid Market Depth Pulling/Stacking column 
when it has been added to the Chart DOM.

Chart DOM Ask Market Depth Pulling/Stacking

[Associated Settings Window] - [Link] - [Top]
The color of the positive Ask Market Depth values displayed in the Ask Market Depth Pulling/Stacking column 
when it has been added to the Chart DOM.

Chart DOM Ask Market Depth Pulling/Stacking Negative

[Link] - [Top]
The color of the negative Ask Market Depth values displayed in the Ask Market Depth Pulling/Stacking column 
when it has been added to the Chart DOM.

Chart DOM Bid Market Orders Background

[Link] - [Top]
The background color of the Bid Market Orders column when the column has been added to the chart and the 
option is Enabled.

Chart DOM Bid Market Orders

[Link] - [Top]
The color of the Bid Market Orders text when the column has been added to the chart.

Chart DOM Ask Market Orders Background

[Link] - [Top]
The background color of the Ask Market Orders column when the column has been added to the chart and the 
option is Enabled.

Chart DOM Ask Market Orders

[Link] - [Top]
The color of the Ask Market Orders text when the column has been added to the chart.

Chart DOM Bid Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the Volume Bars in the Buy column of the Chart DOM.

Chart DOM Ask Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the Volume Bars in the Sell column of the Chart DOM.

Chart DOM Total/Percentage Text

[Associated Settings Window] - [Link] - [Top]
The color of the text displayed by the Global Settings >> Chart DOM Settings >> Display DOM Depth Totals 
and the Display DOM Depth Percentages options. These are displayed above and below the market depth 
quantities on the Chart/Trade DOM.
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Chart DOM Recent Bid Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Recent Bid Volume column when the Show Volume Bars option is 
selected for the Recent Bid Volume column.

Chart DOM Recent Bid Volume Background

[Link] - [Top]
The color of the background of the Recent Bid Volume column in a Chart DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Recent Ask Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Recent Ask Volume column when the Show Volume Bars option is 
selected for the Recent Ask Volume column.

Chart DOM Recent Ask Volume Background

[Link] - [Top]
The color of the backround of the Recent Ask Volume column in a Chart DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Current Traded Bid Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Current Traded Bid Volume column when the Show Volume Bars 
option is selected for the Current Traded Bid Volume column.

Chart DOM Current Traded Bid Volume Background

[Link] - [Top]
The color of the background of the Current Traded Bid Volume column in a Chart DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart Dom Current Traded Ask Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Current Traded Ask Volume column when the Show Volume Bars 
option is selected for the Current Traded Ask Volume column.

Chart DOM Current Traded Ask Volume Background

[Link] - [Top]
The color of the background of the Current Traded Ask Volume column in a Chart DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.
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Chart DOM Current Traded Total Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Current Traded Total Volume column when the Show Volume Bars 
option is selected for the Current Traded Total Volume column.

Chart DOM Current Traded Total Volume Background

[Link] - [Top]
The color of the background of the Current Traded Total Volume column in a Chart DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Bid Market Depth Pulling/Stacking Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Bid Market Depth Pulling/Stacking column when the Show Volume 
Bars option is selected for the Bid Market Depth Pulling/Stacking column.

This is also the color used for the Bid Market Depth Pulling/Stacking volume bars in the Total Market Depth 
Pulling/Stacking column when it is displayed on the DOM with the Show Volume Bars option selected.

Chart DOM Bid Market Depth Pulling/Stacking Background

[Link] - [Top]
The color of the background of the Bid Market Depth Pulling/Stacking column in a Chart DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart DOM Ask Market Depth Pulling/Stacking Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Ask Market Depth Pulling/Stacking column when the Show 
Volume Bars option is selected for the Ask Market Depth Pulling/Stacking column.

This is also the color used for the Ask Market Depth Pulling/Stacking volume bars in the Total Market Depth 
Pulling/Stacking column when it is displayed on the DOM with the Show Volume Bars option selected.

Chart DOM Ask Market Depth Pulling/Stacking Background

[Link] - [Top]
The color of the background of the Ask Market Depth Pulling/Stacking column in a Chart DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Chart Trade Window Text Color

[Associated Settings Window] - [Link] - [Top]
The color of the text for various text items on the Chart Trade Window. This includes the text for the Position and 
Profit/Loss displays.

To force an immediate update of the displays on the Chart Trade Window which use this color, it is necessary to 
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close and reopen the Chart Trade Window. 

Chart Trade Window Attached Orders Quantity Match Color

[Link] - [Top]
The color of the background of the Attached Orders Quantity Matching message at the top of the Trade Window 
when the attached order quantities correctly match.

Chart Trade Window Attached Orders Quantity No Match Color

[Link] - [Top]
The color of the background of the Attached Orders Quantity Matching message at the top of the Trade Window 
when the attached order quantities do not correctly match.

Chart Trade Window Background - Non-simulated/Live

[Associated Settings Window] - [Link] - [Top]
The color of the Trade Window background when Trade >> Trade Simulation Mode is disabled.

This color setting is ignored when the Color Same as Chart setting is enabled on the Trade Window Menu.

Chart Trade Window Background - Simulation Mode

[Associated Settings Window] - [Link] - [Top]
The color of the Trade Window background when Trade >> Trade Simulation Mode is enabled.

Chart Trade Window Buy Button Color

[Associated Settings Window] - [Link] - [Top]
The background color of the Buy buttons on the Trade Window.

Chart Trade Window Buy Button Text Color

[Associated Settings Window] - [Link] - [Top]
The color of the text on the Buy buttons on the Trade Window.

Chart Trade Window Sell Button Color

[Associated Settings Window] - [Link] - [Top]
The background color of the Sell buttons on the Trade Window.

Chart Trade Window Sell Button Text Color

[Associated Settings Window] - [Link] - [Top]
The color of the text on the Sell buttons on the Trade Window.

Chart Trade Window Flatten/Reverse/Cancel Button Color

[Associated Settings Window] - [Link] - [Top]
The background color of the Flatten, Reverse, and Cancel buttons on the Trade Window.

Chart Trade Window Flatten/Reverse/Cancel Button Text Color

[Associated Settings Window] - [Link] - [Top]
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The color of the text on the Flatten, Reverse and Cancel buttons on the Trade Window.

Chart Trade Window Quantity Buttons Color

[Associated Settings Window] - [Link] - [Top]
The background color of the Quantity buttons on the Trade Window.

Chart Trade Window Selected Quantity Button Color

[Associated Settings Window] - [Link] - [Top]
The background color of the selected Quantity button on the Trade Window.

Chart Trade Window Quantity Buttons Text Color

[Associated Settings Window] - [Link] - [Top]
The color of the text on the Quantity buttons on the Trade Window.

Chart Trade Window Position Long/Profit Background Color

[Associated Settings Window] - [Link] - [Top]
The background color for the Position display and the Profit/Loss displays on the Chart Trade Window when there 
is a Long position or a profit.

To force an immediate update of the displays on the Chart Trade Window which use this color, it is necessary to 
close and reopen the Chart Trade Window. Refer to Opening Trade Window for Chart or Trade DOM for 
instructions. 

To change the text color, set the Chart Trade Window Text Color. 

Chart Trade Window Position Short/Loss Background Color

[Associated Settings Window] - [Link] - [Top]
The background color for the Position display and the Profit/Loss displays on the Chart Trade Window when there 
is a Short position or a loss.

To force an immediate update of the displays on the Chart Trade Window which use this color, it is necessary to 
close and reopen the Chart Trade Window. Refer to Opening Trade Window for Chart or Trade DOM for 
instructions. 

To change the text color, set the Chart Trade Window Text Color. 

Chart Trade Window Position Flat Background Color

[Associated Settings Window] - [Link] - [Top]
The background color for the Position display and the Profit/Loss displays on the Chart Trade Window when there 
is a flat position or no profit/loss.

To force an immediate update of the displays on the Chart Trade Window which use this color, it is necessary to 
close and reopen the Chart Trade Window. Refer to Opening Trade Window for Chart or Trade DOM for 
instructions. 

Chart Trade Window Position and P/L Text Color

[Link] - [Top]
The color of the text in the Position, Open Profit/Loss, and Daily Profit/Loss fields on the Trade Window.
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Chart Trade Mode Box

[Associated Settings Window] - [Link] - [Top]
This color sets the color of the Trade Mode Box at the top left of the chart when Trade >> Chart Trade Mode is 
enabled for the chart and in Trade Simulation Mode is disabled.

Chart Trade Mode Box - Simulation

[Associated Settings Window] - [Link] - [Top]
This color sets the color of the Trade Mode Box at the top left of the chart when Trade >> Chart Trade Mode is 
enabled for the chart and in Trade Simulation Mode.

Chart Trading Orders Being Inputted

[Associated Settings Window] - [Link] - [Top]
This color sets the color for order lines while you are modifying an order or entering an order that requires 2 prices.

Chart Trading Order Line Text Color

[Associated Settings Window] - [Link] - [Top]
This sets the Color of the foreground text for the Order Lines, Order Fills and Trade Position lines displayed on a 
chart. 

Chart Trading Order Line Buy Limit

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Limit and Market if Touched order lines displayed on the 
chart. 

Chart Trading Order Line Sell Limit

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Limit and Market if Touched order lines displayed on the 
chart. 

Chart Trading Order Line Buy Stop

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Stop and Stop-Limit order lines displayed on the chart. 

Chart Trading Order Line Sell Stop

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Stop and Stop-Limit order lines displayed on the chart. 

Chart Trading Order Line Buy Limit - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Limit and Market if Touched child order lines displayed 
on the chart. 

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 
Status if it is part of a server-side order.



Chart Trading Order Line Sell Limit - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Limit and Market if Touched child order lines displayed on 
the chart. 

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 
Status if it is part of a server-side order.

Chart Trading Order Line Buy Stop - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Stop and Stop-Limit child order lines displayed on the 
chart.

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 
Status if it is part of a server-side order.

Chart Trading Order Line Sell Stop - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Stop and Stop-Limit child order lines displayed on the 
chart.

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 
Status if it is part of a server-side order.

Chart Trading Order Association Lines

[Associated Settings Window] - [Link] - [Top]
The color of the Order Association Lines on the Chart.

Chart Trading Position Line Long/Profit

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of a Trade Position line when the Trade Position for the symbol of 
the chart is Long and the Trade Position line is set to be colored based upon whether the Trade Position is Long or 
Short, or the Trade Position has a Profit and the Trade Position line is set to be colored based upon whether there is 
a Profit or Loss.

To control whether coloring is based upon Long/Short or Profit/Loss, set Global Settings >> Chart Trade 
Settings >> Position >> Coloring of Position Line Based On to either Long/Short or Profit/Loss.

Chart Trading Position Line Short/Loss

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of a Trade Position line when the Trade Position for the symbol of 
the chart is Short and the Trade Position line is set to be colored based upon whether the Trade Position is Long or 
Short, or the Trade Position has a Loss and the Trade Position line is set to be colored based upon whether there is 
a Profit or Loss.

To control whether coloring is based upon Long/Short or Profit/Loss, set Global Settings >> Chart Trade 
Settings >> Position >> Coloring of Position Line Based On to either Long/Short or Profit/Loss.

TradeOrdersWindowText
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[Link] - [Top]
The color of the text on the Trade Orders window.

Changing this color may not apply immediateliy to the Trade Orers window if it is already open. In this case, close 
the Trade Orders window and select Trade >> Trade Orders Window to open the window with the new color 
settings.

Trade Orders Window Open Order

[Associated Settings Window] - [Link] - [Top]
The background color of Open Orders on the Trade Orders Window.

Trade Orders Window Completed Order

[Associated Settings Window] - [Link] - [Top]
The background color of Completed Orders on the Trade Orders Window.

Position/Trades tabs Long/Profit

[Associated Settings Window] - [Link] - [Top]
This sets the background color of cells that show either Long position or Profit data on the Trade Statistics for 
Charts Tab of the Trade >> Trade Activity Log.

This sets the text color for Profit values on the Trade statistics, Trades, Period Stats, Account Stats tabs of the 
Trade >> Trade Activity Log. In the case of the Trade Statistics tab, this color setting will not go into effect 
until you select Edit >> Refresh Log.

Position/Trades tabs Short/Loss

[Associated Settings Window] - [Link] - [Top]
This sets the background color of cells that show either Short position or Loss data on the Trade Statistics for 
Charts Tab of the Trade >> Trade Activity Log.

This sets the text color for Loss values on the Trade statistics, Trades, Period Stats, Account Stats tabs of the 
Trade >> Trade Activity Log. In the case of the Trade Statistics tab, this color setting will not go into effect 
until you select Edit >> Refresh Log.

Trade Statistics For Charts Window Long/Profit Color

[Link] - [Top]
The background color for Long/Profit values on the Chart Statistics page of the Trade Activity Log.

Trade Statistics for Charts Window Short/Loss Color

[Link] - [Top]
The background color for Short/Loss values on the Chart Statistics page of the Trade Activity Log.

Trade Account Monitor Alert Color

[Link] - [Top]
The background color for an account within the Trade Account Monitor when an alert has occurred for that 
account.
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Chart Trading Order Fill Buy Entry

[Associated Settings Window] - [Link] - [Top]
This is the color of an order fill arrow when it represents a Buy Entry.

Chart Trading Order Fill Buy Exit

[Associated Settings Window] - [Link] - [Top]
This is the color of an order fill arrow when it represents a Buy Exit.

Chart Trading Order Fill Sell Entry

[Associated Settings Window] - [Link] - [Top]
This is the color of an order fill arrow when it represents a Sell Entry.

Chart Trading Order Fill Sell Exit

[Associated Settings Window] - [Link] - [Top]
This is the color of an order fill arrow when it represents a Sell Exit.

Chart Trading Order Fills - Text Color

[Link] - [Top]
The text color for displayed order fills.

Chart Trading Order Fill Entry/Exit Connecting Lines Primary

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style and Width of Entry and Exit order fill connecting lines.

This setting is only relevant when Displaying Order Fills on the chart. 

Connecting lines can be enabled by selecting Global Settings >> Chart Trade Settings. Enable the Order Fills 
>> Display Entry/Exit Connecting Lines option.

This is the color of the connecting lines when Global Settings >> Chart Trade Settings >> Order Fills >> Color 
Connecting Lines Based on Profit/Loss is disabled in the Chart Trade Settings window. 

When Color Connecting Lines Based on Profit/Loss is enabled, then this sets the color when the connecting line 
is part of a profitable trade. 

To determine if a trade is a profitable trade and therefore uses this color, it is necessary to enable the Global 
Settings >> Chart Trade Settings >> Order Fills >> Display Trade Profit Loss option in order to see the P/L: 
value on the exit fill displayed on the chart.

If there any problems with the display of Order Fill connecting lines, then refer to Resolving Problem Where Order 
Fill Entry/Exit Connecting Lines Do Not Display. 

Chart Trading Order Fill Entry/Exit Connecting Lines Secondary

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style and Width of Entry and Exit order fill connecting lines.

This setting is only relevant when Displaying Order Fills on the chart. 

This is the color of the connecting line when the connecting line is part of a losing trade. This color setting is only 
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used if Global Settings >> Chart Trade Settings >> Order Fills >> Color Connecting Lines Based on Profit/
Loss is enabled in the Chart Trade Settings window. 

Connecting lines can be enabled by selecting Global Settings >> Chart Trade Settings. Enable the Order Fills 
>> Display Entry/Exit Connecting Lines option.

To determine if a trade is a losing trade and therefore use the secondary color, it is necessary to enable the Global 
Settings >> Chart Trade Settings >> Order Fills >> Display Trade Profit Loss option in order to see the P/L: 
value on the exit fill displayed on the chart.

If P/L: displays a negative value, then this indicates it is a losing trade. Otherwise, it is a profitable trade.

Also refer to Chart Trading Order Fill Entry/Exit Connecting Lines Primary. 

If there any problems with the display of Order Fill connecting lines, then refer to Resolving Problem Where Order 
Fill Entry/Exit Connecting Lines Do Not Display. 

Trade DOM Colors, Line Styles, and Line Widths

[Link] - [Top]
Trade DOM Text Color

[Associated Settings Window] - [Link] - [Top]
The foreground color of the header line text at the top of the Trade DOM. This text color also applies to the 
Volume Numbers for Trade >> Draw DOM Graph On Chart feature.

Trade DOM Background Color

[Associated Settings Window] - [Link] - [Top]
The background color of the header line text at the top of the Trade DOM.

This also controls the color of the Trade DOM background when the Trade DOM Ask Background and/or the 
Trade DOM Bid Background options are not enabled.

Trade DOM Grid

[Associated Settings Window] - [Link] - [Top]
The color of horizontal grid lines on a Trade DOM window.

Trade DOM Grid Secondary

[Link] - [Top]
The color of the secondary horizontal gride lines on a Trade DOM window.

Trade DOM Column Separator Lines

[Associated Settings Window] - [Link] - [Top]
When enabled, this specifies the color, width, and line style of the vertical bars that separate the columns in the 
Chart Trading DOM. It is necessary to check the Enable option for the columns to be drawn.

Trade DOM Buy Column Background

[Link] - [Top]
When enabled, specifies the background color of the Buy column. This option is also used when the bid/ask 
columns are combined, and when the Buy/Bid columns are combined. It is necessary to check the Enable option, 
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for the background color specified with this color setting to actually be drawn.

Trade DOM Buy Column Lines (also Order Entry Highlight Box)

[Associated Settings Window] - [Link] - [Top]
The color of the vertical Buy order column lines and the box which highlights the price level being pointed to in 
the Buy column.

In the case of the box which highlights the price level, this is drawn with a special drawing mode for efficiency 
reasons, so it may not match exactly this color setting. The Trade DOM Buy Column Background color will 
affect the highlight box color.

Trade DOM Sell Column Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of the Sell column. This option is also used when the Sell/Ask 
columns are combined. It is necessary to check the Enable option, for the background color specified with this 
color setting to actually be drawn.

Trade DOM Sell Column Lines (also Order Entry Highlight Box)

[Associated Settings Window] - [Link] - [Top]
The color of the vertical Sell order column lines and the box which highlights the price level being pointed to in the 
Sell column.

In the case of the box which highlights the price level, this is drawn with a special drawing mode for efficiency 
reasons, so it may not match exactly this color setting. The Trade DOM Sell Column Background color will 
affect the highlight box color.

Trade DOM Bid Column Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of the Bid column. It is necessary to check the Enable option, for 
the background color specified with this color setting to actually be drawn.

Trade DOM Ask Column Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of the Ask column. It is necessary to check the Enable option, for 
the background color specified with this color setting to actually be drawn.

Trade DOM Ask Background

[Associated Settings Window] - [Link] - [Top]
The color of the background above the last trade price and higher on the Trade DOM.

Trade DOM Bid Background

[Associated Settings Window] - [Link] - [Top]
The color of the background below the last trade price and higher on the Trade DOM.

Trade DOM Ask Depth Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of ask depth entries. It is necessary to check the Enable option, for 



the background color specified with this color setting to actually be drawn.

Trade DOM Ask Depth Quantities

[Associated Settings Window] - [Link] - [Top]
The color of the market depth quantities/sizes on the Ask side.

Trade DOM Bid Depth Background

[Associated Settings Window] - [Link] - [Top]
When enabled, specifies the background color of bid depth entries. It is necessary to check the Enable option, for 
the background color specified with this color setting to actually be drawn.

Trade DOM Bid Depth Quantities

[Associated Settings Window] - [Link] - [Top]
The color of the market depth quantities/sizes on the Bid side.

Trade DOM Best Bid/Ask Box Background

[Associated Settings Window] - [Link] - [Top]
The color of the background area on the price scale on the Trade DOM from the best Ask price to the best Bid 
price. To use this, Enable this chart object and set the color as required.

Trade DOM Buy Order Quantity Text

[Link] - [Top]
This sets the color of the quantity value for Buy orders that are displayed in the Buy Order Column for a Trade 
DOM. These values are not displayed in the combined Bid Quantity/Buy column.

This also sets the color of the column title for the Buy Order Column.

Trade DOM Sell Order Quantity Text

[Link] - [Top]
This sets the color of the quantity value for Sell orders that are displayed in the Sell Order Column for a Trade 
DOM. These values are not displayed in the combined Ask Quantity/Sell column.

This also sets the color of the column title for the Sell Order Column.

Trade DOM Daily High Line

[Associated Settings Window] - [Link] - [Top]
The color of the Daily High line on the Trade DOM.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 
visible.

Trade DOM Daily Low Line

[Associated Settings Window] - [Link] - [Top]
The color of the Daily Low line on the Trade DOM.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 
visible. 



Trade DOM Recenter Line

[Associated Settings Window] - [Link] - [Top]
The color of the Recenter Line on the Trade DOM. The Recenter Line is drawn initially at the last trade price and 
can be reset with Trade >> Re-center Trade DOM Scales.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 
visible. 

Trade DOM Middle Line

[Link] - [Link]
The color of the Middle Line on the Trade DOM.

To enable the display of this line, check the Enable option to the right of the Color button. Otherwise, it will not be 
visible.

Trade DOM Bid Market Depth Quantity High Threshold Background Color

[Link] - [Top]
The background color for Bid Market Depth quantities that are higher than the setting for the High Bid Threshold 
in a Trade DOM.

Trade DOM Ask Market Depth Quantity High Threshold Background Color

[Link] - [Top]
The background color for Ask Market Depth quantities that are higher than the setting for the High Ask Threshold 
in a Trade DOM.

Trade DOM Profit & Loss Up

[Associated Settings Window] - [Link] - [Top]
The color of the Profit numbers in the Profit & Loss column on the Trade DOM. 

Trade DOM Profit & Loss Down

[Associated Settings Window] - [Link] - [Top]
The color of the Loss numbers in the Profit & Loss column on the Trade DOM. 

Trade DOM Values Scale Text

[Associated Settings Window] - [Link] - [Top]
The color of the price values displayed in the Values Scale column on the Trade DOM. 

Trade DOM Last Price Text Bid Trade

[Associated Settings Window] - [Link] - [Top]
The color of the last trade price on the chart when it is considered a Bid Trade. 

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Last Price Text Ask Trade

[Associated Settings Window] - [Link] - [Top]
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The color of the last trade price on the chart when it is considered an Ask Trade. 

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Last Price Background Bid Trade

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade price on the chart Values Scale when it is considered an Bid Trade. 

To enable use of this color, check the Enable option to the right of the Color button. Last Trade Price Box color 
setting also needs to be enabled. Otherwise, this setting has no effect.

This setting applies to the chart whether the Chart DOM is enabled or not. 

Trade DOM Last Price Background Ask Trade

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade price on the chart Values Scale when it is considered an Ask Trade. 

To enable use of this color, check the Enable option to the right of the Color button. Last Trade Price Box color 
setting also needs to be enabled. Otherwise, this setting has no effect.

This setting applies to the chart whether the Chart DOM is enabled or not. 

Trade DOM Cumulative Last Size Text Bid Trade

[Associated Settings Window] - [Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column area of the Trade DOM 
when the trade is considered a Bid Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
Size text and background. 

Trade DOM Cumulative Last Size Text Ask Trade

[Associated Settings Window] - [Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column area of the Trade DOM 
when the trade is considered an Ask Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
Size text and background. 

Trade DOM Cumulative Last Size Background Bid Trade

[Associated Settings Window] - [Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column area of the Trade 
DOM when the trade is considered a Bid Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
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Size text and background. 

Trade DOM Cumulative Last Size Background Ask Trade

[Associated Settings Window] - [Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column area of the Trade 
DOM when the trade is considered an Ask Trade.

In the case of the Last Size, if there has not been a trading price change for more than four seconds, then this color 
setting is not used and instead the Chart DOM Values Scale Text or Trade DOM Values Scale Text, and the 
Chart Background or Trade DOM Last Price/Quantity Background color settings are used instead for the Last 
Size text and background. 

Trade DOM Cumulative Last Size Bid Trade Same Price and Side Background Color

[Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column when there is an 
update and it is considered a Bid update and the previous update was also a Bid update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Cumulative Last Size Ask Trade Same Price and Side Background Color

[Link] - [Top]
The background color of the Cumulative Last Size or Last Size value on the market data column when there is an 
update and it is considered an Ask update and the previous update was also an Ask update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Cumulative Last Size Bid Trade Same Price and Side Text Color

[Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column when there is an update 
and it is considered a Bid update and the previous update was also a Bid update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Cumulative Last Size Ask Trade Same Price and Side Text Color

[Link] - [Top]
The text color of the Cumulative Last Size or Last Size value on the market data column when there is an update 
and it is considered an Ask update and the previous update was also an Ask update at the same price.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Recent Bid Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Bid Volume values displayed on the Trade DOM when this column has been added to the Trade 
DOM.
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Trade DOM Recent Ask Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Ask Volume values displayed on the Trade DOM when this column has been added to the Trade 
DOM.

Trade DOM Last Traded Recent Bid Volume Background

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade volume in the Recent Bid Volume column on the Trade DOM when the 
trade is considered a Bid Trade.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Last Traded Recent Ask Volume Background

[Associated Settings Window] - [Link] - [Top]
The background color of the last trade volume in the Recent Ask Volume column on the Trade DOM when the 
trade is considered an Ask Trade.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Last Traded Recent Bid Volume Text

[Link] - [Top]
The text color of the last trade volume in the Recent Bid Volume column on the Trade DOM when the trade is 
considered a Bid Trade.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Last Traded Recent Ask Volume Text

[Link] - [Top]
The text color of the last trade volume in the Recent Ask Volume column on the Trade DOM when the trade is 
considered an Ask Trade.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Recent Bid Best Bid Background

[Associated Settings Window] - [Link] - [Top]
The background color of the Best Bid within the Recent Bid column on the Trade DOM when this coloring is 
Enabled.

When the Trade DOM Last Traded Recent Bid Volume Background is also enabled and the last trade is at the Best 
Bid, then the Trade DOM Last Traded Recent Bid Volume Background takes precedence and will be displayed 
rather than the Trade DOM Recent Bid Best Bid Background. Therefore it is not recommended that these two 
background colorings be the same.

Trade DOM Recent Ask Best Ask Background

[Associated Settings Window] - [Link] - [Top]
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The background color of the Best Ask within the Recent Ask column on the Trade DOM when this coloring is 
Enabled.

When the Trade DOM Last Traded Recent Ask Volume Background is also enabled and the last trade is at the Best 
Ask, then the Trade DOM Last Traded Recent Ask Volume Background takes precedence and will be 
displayed rather than the Trade DOM Recent Ask Best Ask Background. Therefore it is not recommended that 
these two background colorings be the same.

Trade DOM Recent Bid Same Price and Side Background Color

[Link] - [Top]
The background color at the price of the last Bid update when the previous update was also a Bid at the same price 
in the Recent Bid Volume column of the Trade DOM when this coloring is Enabled.

Trade DOM Recent Ask Same Price and Side Background Color

[Link] - [Top]
The background color at the price of the last Ask update when the previous update was also an Ask at the same 
price in the Recent Ask Volume column of the Trade DOM when this coloring is Enabled.

Trade DOM Recent Bid Same Price and Side Text Color

[Link] - [Top]
The text color at the price of the last Bid update when the previous update was also a Bid at the same price in the 
Recent Bid Volume column of the Trade DOM when this coloring is Enabled and the Trade DOM Recent Bid 
Same Price and Side Background Color is also enabled.

Trade DOM Recent Ask Same Price and Side Text Color

[Link] - [Top]
The text color at the price of the last Ask update when the previous update was also an Ask at the same price in the 
Recent Ask Volume column of the Trade DOM when this coloring is Enabled and the Chart DOM Recent Ask 
Same Price and Side Background Color is also enabled.

Trade DOM Current Traded Total Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Total Volume values displayed in the Current Traded Total Volume column when it has been 
added to the Trade DOM.

Trade DOM Current Traded Bid Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Bid Volume values displayed in the Current Traded Bid Volume column when it has been 
added to the Trade DOM.

Trade DOM Current Traded Ask Volume

[Associated Settings Window] - [Link] - [Top]
The color of the Ask Volume values displayed in the Current Traded Ask Volume column when it has been 
added to the Trade DOM.

Trade DOM Bid Market Depth Pulling/Stacking

[Associated Settings Window] - [Link] - [Top]



The color of the positive Bid Market Depth values displayed in the Bid Market Depth Pulling/Stacking column 
when it has been added to the Trade DOM.

Trade DOM Bid Market Depth Pulling/Stacking Negative

[Link] - [Top]
The color of the negative Bid Market Depth values displayed in the Bid Market Depth Pulling/Stacking column 
when it has been added to the Trade DOM.

Trade DOM Ask Market Depth Pulling/Stacking

[Associated Settings Window] - [Link] - [Top]
The color of the Ask Market Depth values displayed in the Ask Market Depth Pulling/Stacking column when it 
has been added to the Trade DOM.

Trade DOM Ask Market Depth Pulling/Stacking Negative

[Link] - [Top]
The color of the negative Ask Market Depth values displayed in the Bid Market Depth Pulling/Stacking column 
when it has been added to the Trade DOM.

Trade DOM Bid Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the Volume Bars in the Buy column of the Trade DOM.

Trade DOM Ask Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the Volume Bars in the Sell column of the Trade DOM.

Trade DOM Total/Percentage Text

[Associated Settings Window] - [Link] - [Top]
The color of the text displayed by the Global Settings >> Chart DOM Settings >> Display DOM Depth Totals 
and the Display DOM Depth Percentages options. These are displayed above and below the market depth 
quantities on the Trade DOM.

Trade DOM Recent Bid Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Recent Bid Volume column in the Trade DOM when the Show 
Volume Bars option is selected for the Recent Bid Volume column.

Trade DOM Recent Bid Volume Background

[Link] - [Top]
The color of the background of the Recent Bid Volume column in a Trade DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Recent Ask Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
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The color of the volume bars displayed for the Recent Ask Volume column in the Trade DOM when the Show 
Volume Bars option is selected for the Recent Ask Volume column.

Trade DOM Recent Ask Volume Background

[Link] - [Top]
The color of the backround of the Recent Ask Volume column in a Trade DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Current Traded Bid Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Current Traded Bid Volume column in the Trade DOM when the 
Show Volume Bars option is selected for the Current Traded Bid Volume column.

Trade DOM Current Traded Bid Volume Background

[Link] - [Top]
The color of the background of the Current Traded Bid Volume column in a Trade DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade Dom Current Traded Ask Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Current Traded Ask Volume column in the Trade DOM when the 
Show Volume Bars option is selected for the Current Traded Ask Volume column.

Trade DOM Current Traded Ask Volume Background

[Link] - [Top]
The color of the background of the Current Traded Ask Volume column in a Trade DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Current Traded Total Volume Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Current Traded Total Volume column in the Trade DOM when the 
Show Volume Bars option is selected for the Current Traded Total Volume column.

Trade DOM Current Traded Total Volume Background

[Link] - [Top]
The color of the background of the Current Traded Total Volume column in a Trade DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Bid Market Depth Pulling/Stacking Volume Bar

[Associated Settings Window] - [Link] - [Top]
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The color of the volume bars displayed for the Bid Market Depth Pulling/Stacking column in the Trade DOM 
when the Show Volume Bars option is selected for the Bid Market Depth Pulling/Stacking column.

This is also the color used for the Bid Market Depth Pulling/Stacking volume bars in the Total Market Depth 
Pulling/Stacking column when it is displayed on the DOM with the Show Volume Bars option selected.

Trade DOM Bid Market Depth Pulling/Stacking Background

[Link] - [Top]
The color of the background of the Bid Market Depth Pulling/Stacking column in a Trade DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Ask Market Depth Pulling Stacking Volume Bar

[Associated Settings Window] - [Link] - [Top]
The color of the volume bars displayed for the Ask Market Depth Pulling/Stacking column in the Trade DOM 
when the Show Volume Bars option is selected for the Ask Market Depth Pulling/Stacking column.

This is also the color used for the Ask Market Depth Pulling/Stacking volume bars in the Total Market Depth 
Pulling/Stacking column when it is displayed on the DOM with the Show Volume Bars option selected.

Trade DOM Ask Market Depth Pulling/Stacking Background

[Link] - [Top]
The color of the background of the Ask Market Depth Pulling/Stacking column in a Trade DOM.

To enable use of this color, check the Enable option to the right of the Color button. Otherwise, this setting has no 
effect.

Trade DOM Bid Market Orders Background

[Link] - [Top]
The background color of the Bid Market Orders column when the column has been added to the Trade DOM and 
the option is Enabled.

Trade DOM Bid Market Orders

[Link] - [Top]
The color of the Bid Market Orders text when the column has been added to the Trade DOM.

Trade DOM Ask Market Orders Background

[Link] - [Top]
The background color of the Ask Market Orders column when the column has been added to the Trade DOM and 
the option is Enabled.

Trade DOM Ask Market Orders

[Link] - [Top]
The color of the Ask Market Orders text when the column has been added to the Trade DOM.

Trade DOM Color For Orders Being Inputted

[Associated Settings Window] - [Link] - [Top]
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This color sets the color for order lines when you are modifying an order or entering an order that requires 2 prices 
on the Trade DOM.

Trade DOM Order Line Text Color

[Associated Settings Window] - [Link] - [Top]
The text color used for Order lines and the Trade Position line on the Trade DOM.

Trade DOM Order Line Buy Limit

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Limit and Market if Touched order lines displayed on the 
chart.

Trade DOM Order Line Sell Limit

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Limit and Market if Touched order lines displayed on the 
chart.

Trade DOM Order Line Buy Stop

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Stop and Stop-Limit order lines displayed on the chart.

Trade DOM Order Line Sell Stop

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Stop and Stop-Limit order lines displayed on the chart. 

Trade DOM Order Line Buy Limit - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Limit and Market if Touched child order lines displayed 
on the chart.

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 
Status if it is part of a server-side order.

Trade DOM Order Line Sell Limit - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Limit and Market if Touched child order lines displayed on 
the chart.

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 
Status if it is part of a server-side order.

Trade DOM Order Line Buy Stop - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Buy Stop and Stop-Limit child order lines displayed on the 
chart. 

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 



Status if it is part of a server-side order.

Trade DOM Order Line Sell Stop - Child

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of Sell Stop and Stop-Limit child order lines displayed on the 
chart. 

These settings only apply if the order has a Pending Child - Client/Server status. An order may not have this 
Status if it is part of a server-side order.

Trade DOM Order Association Lines

[Associated Settings Window] - [Link] - [Top]
The color of the Order Association Lines on the Trade DOM.

Trade DOM Position Line Long/Profit

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of a Trade Position line when the Trade Position for the symbol of 
the chart is Long and the Trade Position line is set to be colored based upon whether the Trade Position is Long or 
Short, or the Trade Position has a Profit and the Trade Position line is set to be colored based upon whether there is 
a Profit or Loss.

To control whether coloring is based upon Long/Short or Profit/Loss, set Global Settings >> Chart Trade 
Settings >> Position >> Coloring of Position Line Based On to either Long/Short or Profit/Loss.

Trade DOM Position Line Short/Loss

[Associated Settings Window] - [Link] - [Top]
This sets the Color, Line Style, and Draw Width of a Trade Position line when the Trade Position for the symbol of 
the chart is Short and the Trade Position line is set to be colored based upon whether the Trade Position is Long or 
Short, or the Trade Position has a Loss and the Trade Position line is set to be colored based upon whether there is 
a Profit or Loss.

To control whether coloring is based upon Long/Short or Profit/Loss, set Global Settings >> Chart Trade 
Settings >> Position >> Coloring of Position Line Based On to either Long/Short or Profit/Loss.
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▪ Select Non Sim Trade Account on Entering Non-Sim Mode in Sub Instances
▪ Common Profit/Loss Currency
▪ Number Decimal Places for Displayed Currency Value
▪ Auto-Send Market Order On Rejected Stop Attached Order
▪ Adjust Attached Orders to Maintain Same Offset on Parent Fill
▪ Adjust Attached Orders to Maintain Same Offset on Parent Modification
▪ Cancel Pending Attached Orders Immediately Upon Parent Cancel Request for DTC Server
▪ Use Server Side OCO Orders
▪ Use Server Side Bracket Orders
▪ Use Bid/Ask for Open P/L Calculations
▪ Hold Market Order Until Pending Cancel Orders Are Confirmed
▪ Allow Simulated Resting Limit Order to Fill at a Better Price
▪ Reactivate Attached Order when Rejected Modification During Fill
▪ Simulated Order: Use Last Trade Price For Fill When Bid Ask Beyond Last Trade Price
▪ Reactivate Attached Order When Rejected Modification During Fill
▪ Number of Simulation Accounts
▪ Disable Order Allocation To Trade Accounts on Chartbook Opening
▪ Live Account Risk Manager Settings

▪ Risk Manager Operator ID String Override
▪ Risk Manager Sender Location ID String Override
▪ Use Risk Manager Mode

▪ Trade Activity Settings
▪ Automatically Delete Trade Activity Log Files on Startup Older than Days

◦ Scale In/Out
▪ Scale In
▪ Scale Out
▪ Perform Immediate Scale Out with Market Order
▪ Support Scale Out Without Existing Position

◦ Notifications
▪ Open Trade Orders Window When Order is Completed
▪ Open Trade Orders Window When Order is Filled
▪ Play Alert For New Order
▪ Play Alert When Order Filled (Others)
▪ Play Alert When Order Canceled
▪ Play Alert When Order Rejected
▪ Notifications >> Play Alert When Target Filled
▪ Notifications >> Play Alert When Stop Filled
▪ Trade Order Alert Trade Accounts Filter
▪ Notifications >> Display Confirmation for Order Cancellations from the Trade Orders 

Window
▪ Notifications >> Open the Trade Service Log When a New Message Is Added
▪ Skip Trade Order Alert if Within N Seconds of Previous Trade Order Alert Type

• Chart Trade Settings
◦ General

▪ Order Entry
▪ Use Click, Release, Click Method to Adjust Orders
▪ Reject Stop Orders That Will Immediately Fill
▪ Reject Chart Trade Orders That Will Immediately Fill
▪ Adjust Trail Offset When Modifying Trail Order
▪ Require Full Fill of Target for Move to Breakeven Attached Order
▪ Display Chart Trade Commands As Sub-Menu
▪ Move to Breakeven (BE) Command
▪ Always Use Position Average Price for Reference Price for Break Even Command
▪ Use Current Price for Autoset OCO Chart Orders



▪ Support Scale In with Pending Attached Orders Only
▪ Order Modifications

▪ Maintain Same Offset Between Target and Stop Attached Orders
▪ Move Attached Targets/Stops to Price Also Moves OCO

▪ Chart Position Line
▪ Coloring Of Position Line Based On
▪ Display Profit/Loss On Position Line
▪ Display Average Price

▪ Display Trade Window Controls
▪ Buy Market
▪ Buy Ask
▪ Buy Bid
▪ Sell Market
▪ Sell Ask
▪ Sell Bid
▪ Flatten
▪ Reverse
▪ Cancel All

▪ Other
▪ Display Daily Profit/Loss On Chart/Trading DOM
▪ Include Open P/L in Chart/Trade DOM P/L Display
▪ Show Limit/Stop in Trade Mode Box
▪ Display Trade Account on Chart/Trade DOM

▪ Confirmations
▪ Disable Order Confirmations - Global

▪ Position in Queue
▪ Enable Estimated Position in Queue Tracking

◦ Working Orders
▪ Working Orders - Display

▪ Order Quantity
▪ Order Price
▪ Order Type
▪ Additional Order Information
▪ Order Status
▪ Attached Order P/L When Modifying 
▪ Filled Quantity
▪ Attached Order P/L Always
▪ Buy/Sell
▪ Estimated Position (Q)
▪ Order Association Lines
▪ Limit Line for Stop-Limit Orders
▪ Use Single Character Order Type Names

◦ Order Fills
▪ Order Fills

▪ Display Fill Text
▪ Display Trade Profit/Loss
▪ Display Order Type
▪ Display Price
▪ Display Note
▪ Display Position Quantity
▪ Display Buy Fills
▪ Display Sell Fills
▪ Fill Marker Size
▪ Display Entry/Exit Connecting Lines



▪ Color Connecting Lines Based on Profit/Loss
• Chart DOM Settings

◦ Order Types
▪ Order Types Above/Equal Last for Chart DOM

▪ Left Click on Buy Column Above Last
▪ Right Click on Buy Column Above Last
▪ Left Click on Sell Column Above/Equal Last
▪ Right Click on Sell Order Column Above/Equal Last

▪ Order Types Below/Equal Last for Chart DOM
▪ Left Click on Buy Column Below/Equal Last
▪ Right Click on Buy Column Below/Equal Last
▪ Left Click on Sell Column Below Last
▪ Right Click on Sell Column Below Last

◦ Other
▪ Other Settings

▪ Display DOM Depth Totals
▪ Display DOM Spread
▪ Display DOM Depth Percentages
▪ Clear Current Bid/Ask Volume on New Position
▪ Chart DOM Highlight Box Includes Price
▪ Extend Chart Horizontal Grid onto Chart DOM
▪ Recent/Current Volume Bars Length Relative To Bid and Ask
▪ Display Cumulative Last Size in Current Traded Total Volume
▪ Reset Cumulative Last Size on Bid Ask Change
▪ Display Both Last Traded Recent Bid and Ask Background
▪ Reset Recent Bid/Ask Volume on Bid/Ask Change
▪ Recent Bid Ask Volume Timeout in Milliseconds
▪ Maximum Volume Bar Width Percentage
▪ Maximum Bid/Ask Market Depth Pulling/Stacking Levels
▪ Limit Maximum Pulling Stacking Value to Current Depth Quantity
▪ Add Trade Volume to Pulling Stacking Value For Price
▪ Profit/Loss Column Coloring Relative To

• Customize Chart/Trade DOM Columns (Chart Specific)
◦ Custom Title
◦ Alignment
◦ Automatic Sizing

▪ Chart/Trade DOM Column Widths and Headers
◦ Show Volume Bars
◦ Use Size Suffix
◦ Move Up/Left
◦ Move Down/Right
◦ Show Market Data Column Vertical Lines
◦ Troubleshooting Market Depth Data Not Displaying in DOM

• Chart/Trade DOM Column Descriptions
◦ Buy Order Column - Left/Center/Right Aligned
◦ Price
◦ Sell Order Column - Left/Center/Right Aligned
◦ Last Size - Left/Center/Right Aligned
◦ Cumulative Last Size - Left/Center/Right Aligned
◦ Combined Bid/Ask Size - Left/Center/Right Aligned
◦ Bid Size - Left/Center/Right Aligned
◦ Ask Size - Left/Center/Right Aligned
◦ Profit & Loss
◦ Bid Size/Buy Column - Left/Center/Right Aligned
◦ Ask Size/Sell Column - Left/Center/Right Aligned



◦ Recent Bid Volume - Left/Center/Right Aligned
◦ Recent Ask Volume - Left/Center/Right Aligned
◦ Current Traded Bid Volume - Left/Center/Right Aligned
◦ Current Traded Ask Volume - Left/Center/Right Aligned
◦ Current Traded Total Volume - Left/Center/Right Aligned
◦ Bid Market Depth Pulling/Stacking - Left/Center/Right Aligned
◦ Ask Market Depth Pulling/Stacking - Left/Center/Right Aligned
◦ Combined Market Depth Pulling/Stacking - Left/Center/Right Aligned
◦ Notes About Market Depth Pulling/Stacking Data
◦ Label Column
◦ Bid Number of Orders - Left/Center/Right Aligned
◦ Ask Number of Orders - Left/Center/Right Aligned
◦ Bid Market Orders Column - Left/Center/Right Aligned
◦ Ask Market Orders Column - Left/Center/Right Aligned
◦ Combined Bid Ask Market Orders Column Left/Center/Right Aligned
◦ General Purpose 1 / General Purpose 2

• Displaying Resettable Current Traded Volume on Trade DOM
• Resetting the Resettable Trade/Chart DOM Columns
• Questions about Chart/Trade DOM Market Data Columns
• Estimated Position In Queue Tracking During Chart Replays
• Setting Chart DOM Order Entry to Ignore Price When Determining Order Type

Introduction

[Link] - [Top]
This page documents all of the trading interface settings that are global. Global means that they apply to all charts 
and Trading DOMs.

General Trade Settings

[Link] - [Top]
To open the General Trade Settings window, select Global Settings >> General Trade Settings on the menu.

General (Global Settings >> General Trade Settings)

[Link] - [Top]

Select Non-Sim Trade Account on Entering Non-Sim Mode in SubInstances (Global Settings >> General 
Trade Settings >> General)

[Link] - [Top]
When using a sub instance of Sierra Chart through File >> New Instance or through separate use of the DTC 
Server, that sub instance is capable of simulated trading through the main/server instance of Sierra Chart.

Therefore, simulated trade accounts (Sim#) can be used in the sub instance when trading through to the main 
instance, if the main instance has Trade Simulation Mode enabled. In this case, the sub instance would have Trade 
Simulation Mode disabled.

When Select Non-Sim Trade Account on Entering Non-Sim Mode in SubInstances is enabled in a sub 
instance, and Trade Simulation Mode is disabled in the sub instance, then the last selected or first available non-
simulated trading account which is available from the trading service the main instance of Sierra Chart is 
connected to, will be selected on the Trade Windows in the sub instance. And also a simulated trading accounts 
cannot be selected from the Trade Window. It will revert back to a non-simulated trade account. 
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When this option is disabled, if a Trade Window is set to a simulated trade account, that selection will remain 
when Trade Simulation Mode is disabled.

This option has no effect in the main instance of Sierra Chart. It is only applicable to sub instances when the Data/
Trade Service is set to DTC - Sub Instance.

Common Profit/Loss Currency (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
This setting is used to convert the Profit/Loss values displayed within a Chart, Trade DOM, Trade Activity Log 
>> Trade Statistics tab, Trade Activity Log >> Trades tab, Trade Activity Log >> Period Stats tab, and the 
Trade Activity Log >> Trade Stats for Charts tab, to the selected currency.

Refer to the image below for an example.

Setting this to a currency other than NONE will display the Profit/Loss values in the selected currency under 
certain conditions only. The steps below define these conditions.

The exchange rate used is the average of the Bid and Ask prices for the currency pair. If that is 0, then the Bid and 
Ask average price for the currency pair from the prior trading day is used.

1. Your Sierra Chart account must have access to the Sierra Chart Real-Time and Historical Forex/CFD 
Data Service for this feature. Most Sierra Chart accounts have access to this except some broker provided 
accounts do not.

2. Select Global Settings >> Symbol Settings.
3. Select the symbol or symbol pattern in the list of symbols.
4. Select the Currency setting for this symbol.
5. In the Custom box, enter the three character currency code the particular symbol trades in. For example 

USD, EUR, JPY, etc. This must be the currency of the symbol. Not the currency to convert to. You can also 
request Sierra Chart Support to specify the currency code for a particular symbol.

6. Press OK.
7. Select Global Settings >> General Trade Settings.
8. In the Common Profit/Loss Currency list, select the particular currency code you want to display Profit/

Loss values in.
9. Press OK.
10. Make sure Sierra Chart is connected to the data feed through File >> Connect to Data Feed. This is 

necessary for the feature to work.
11. Profit/Loss values set to display a Currency Value in Charts and Trade DOMs, for symbols with a 

Currency code specified through the Global Symbol Settings, now should be displayed in the common 
profit/loss currency. 

The currency they are displayed in is displayed after the Profit/Loss value. Example: EURC. The letter C 
stands for currency.

12. In the case of a chart, make sure that the Chart >> Chart Settings >> Trading >> Profit/Loss Format is 
set to Currency Value.

13. In the case of the Trade Activity Log tabs which are set to display Currency Value, it is necessary to select 
Edit >> Refresh Log on the Trade Activity Log window menu for them to display the currency value, after 
the above steps are followed. This is also necessary to do after connecting to the data feed to be able to 
access the current exchange rates which were not available before.

14. To verify the necessary Forex quote which is used for the currency conversion is being provided, open a 
chart for the corresponding Forex symbol. For example, if the Currency of a particular symbol is USD and 
the Common Profit/Loss Currency is set to EUR, then open a chart for EURUSD through File >> Find 
Symbol >> Forex. 

Only choose from the listed symbols. Whether the conversion is from USD to EUR or EUR to USD, the 
symbol will still be EURUSD which is the listed currency pair symbol. 

https://www.sierrachart.com/SupportBoard.php
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When the chart window is active, select Window >> Current Quote Window and make sure there is a 
nonzero Last Price. If this is 0, then no currency conversion can take place. 

In the case of the Trade Statistics and Trades tabs of the Trade >> Trade Activity Log, profit/loss values for 
symbols which can be converted to a common currency, are converted to a common currency.

However, in the case where there is data displayed for multiple symbols and the values for only some of the 
symbols can be converted to a common currency, then you will see "(where applicable)" displayed by the currency 
code indicating that only some of values could have been converted to a common currency.

Number Decimal Places for Displayed Currency Value (Global Settings >> General Trade Settings >> 
General)

[Link] - [Top]
This setting controls the number of values to the right side of the decimal point for displayed currency values 
throughout Sierra Chart. This applies to profit/loss values displayed as a currency value.

The full implementation of this setting is only supported in current versions of Sierra Chart.

Auto-Send Market Order On Rejected Stop Attached Order (Global Settings >> General 
Trade Settings >> General)

[Link] - [Top]
For complete details about this setting, refer to Potential Conditions Which Can Lead to Attached Orders Not 
Functioning As Expected in Live Trading.

As of version 2148, this setting works not only with client-side bracket orders but also with server-side bracket 
orders in the case of when using Sierra Chart Order Routing services. Otherwise, it is not available with server-side 
bracket orders with other Trading services.

Adjust Attached Orders to Maintain Same Offset on Parent Fill (Global Settings >> General Trade Settings 
>> General)

[Link] - [Top]
When Adjust Attached Orders to Maintain Same Offset on Parent Fill is set to Yes, the default, then when the 
parent order fills, the price of each Attached Order will be adjusted to maintain the same offset they had to the 
parent order price before the parent order filled.

A parent order can fill at a slightly different price than its order price and this is the reason why Attached Orders 
are normally adjusted upon a parent order fill.

When server side bracket orders are used (Use Server Side Bracket Orders), there is no adjustment of the 
Attached Order prices when the parent order fills unless the connection to the server uses a Sierra Chart 
intermediary server (currently this is supported with LMAX and the Teton Order Routing Service With Data 
Trading services).

In this last case, where there is an intermediary server used, this option is enabled on the server. It is an upcoming 
feature, when disabling this option, and submitting an order, this will prevent the server from adjusting the 
Attached order prices on a parent fill.

In the case where there is no adjustment of the Attached Orders when a parent fills, it is because they cannot be 
reliably adjusted when server-side managed bracket orders are being managed by the server, in cases other than 
where a Sierra Chart intermediary server is used.

For more information about whether server-side bracket orders are used, refer to Management of Attached Orders 
when Trading Service Supports Server-side Bracket Orders.
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Server-side bracket orders can be expressly disabled by unchecking Global Settings >> General Trade Settings 
>> General >> Use Server Side Bracket Orders.

Adjust Attached Orders to Maintain Same Offset on Parent Modification (Global Settings >> General Trade 
Settings >> General)

[Link] - [Top]
When Adjust Attached Orders to Maintain Same Offset on Parent Modification is set to Yes, the default, then 
when the parent order is modified, the price of each Attached Order will be adjusted to maintain the same offset 
they had to the parent order price before the parent order modification.

Cancel Pending Attached Orders Immediately Upon Parent Cancel Request for DTC Server (Global 
Settings >> General Trade Settings >> General)

[Link] - [Top]
Use Server Side OCO Orders (if supported) (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
This option only applies to Trading services which support server-side OCO (Order Cancels Order) orders.

When this option is enabled, then if the Trading service supports server-side OCO orders, then the Trading service 
server-side OCO functionality will be used when OCO orders are sent.

If the currently selected Trading service in Sierra Chart does not support server-side OCO orders, then Sierra Chart 
will manage the OCO order on the client side.

If your Trading service does not provide OCO functionality, then this functionality will be provided by Sierra 
Chart. You will know if your Trading service supports OCO functionality when you submit an order. In the Trade 
Activity Log, in the Order Action Source field for the order, server-side managed OCO orders will contain the 
text Server side OCO order.

You can also look at the service specific page linked from the Data and Trading Services page which states for 
each service whether the service provides Server Managed OCO (Order Cancels Order) in the What Is 
Included section on each page.

When using any of the OCO Order Types like OCO Buy Stop Sell Stop and each of the two orders in the OCO 
Group have Attached Orders, then the top level OCO order which both have Attached Orders will not be server 
side even when Use Server-side OCO is enabled. Although the Attached Orders when submitted to the trading 
service after the parent order fills, will use server-side OCO when Use Server-side OCO is enabled.

For further information, refer to General Management of Attached Orders.

Use Server Side Bracket Orders (if supported) (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
This option only applies to Trading services which support server-side bracket orders. A bracket order is a parent 
order with two Attached Orders.

If the currently selected Trading service in Sierra Chart does not support server-side bracket orders, then Sierra 
Chart will manage the bracket order on the client side.

When this option is enabled, then if the Trading service supports server-side bracket orders, then the Trading 
service server-side OCO (Order Cancels Order) and bracket order functionality will be used when bracket orders 
are submitted.

To know if the Trading service you are using supports server side Bracket orders, refer to the service specific page 
linked on the Data and Trading Services page which states for each service whether the service provides Server 
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Managed Bracket Orders in the What Is Included section on that page.

Also, in the Trade Activity Log, in the Order Action Source field for the order, attached orders will contain the text 
Server Side Bracket Order if server-side bracket orders are supported.

For further information, refer to General Management of Attached Orders.

Use Bid/Ask for Open P/L Calculations (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
When this option is set to Yes, the current Bid and Ask prices are used to calculate the Open Profit/Loss in a chart 
or Trade DOM for the current Trade Position. A Long Position will use the Bid price and a Short Position we use 
the Ask price.

Hold Market Order Until Pending Cancel Orders Are Confirmed (Global Settings >> General Trade 
Settings >> General)

[Link] - [Top]
When this setting is set to Yes, then a Market order which is submitted as a result of a Flatten or Reverse action is 
held until working orders which have been canceled at the same time are confirmed to be canceled. At that time the 
Market order is immediately transmitted to the external Trading service.

Although if after canceling the Attached Orders, if there no longer is a Position for the Symbol and Trade Account 
the market order is for, the market order is just canceled.

There is a safety check when the market order is sent, that the market order does not have a quantity which exceeds 
the current Position quantity. Therefore, it prevents a reversing order from exceeding the Position quantity and 
therefore actually preventing a reverse.

Keep in mind, that if there is no confirmation from the external Trading service that the orders which have been 
canceled have actually been canceled, the Market order will never be sent. So there is some risk with using this 
option. But this risk is really only in the case of less reliable trading services.

The reason for this option is to solve the problem documented in the Rejected Market Order When Using Flatten or 
Reverse Because of Position Limit Exceeded section.

Another reason for this option is to ensure that an Attached Order cannot fill at the time you have decided to close/
flatten the existing Trade Position. This prevents a condition where at the same time that the market order fills, one 
of the Attached Orders also fills before it can be canceled creating a Position in the opposite direction.

This setting also applies to all automated trading actions which perform a flatten or reverse action whether using 
ACSIL or the Spreadsheet System for Trading study.

Allow Simulated Resting Limit Order to Fill at a Better Price (Global Settings >> General Trade Settings >> 
General)

[Link] - [Top]
When this option is set to Yes, then a Limit order which has been submitted when Sierra Chart is in Trade 
Simulation Mode and is currently open and has not yet filled (resting order), can fill at a price which is better than 
its Limit order price. So in other words, a Buy limit order can fill at a price below the limit price. And a Sell limit 
order can fill at a price higher than the limit price.

Otherwise, if this option is set to No, a resting Limit order will only be allowed to fill at the Limit price itself and 
not a better price.

This setting only applies to orders which are considered resting orders.

Reactivate Attached Order when Rejected Modification During Fill (Global Settings >> General Trade 
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Settings >> General)

[Link] - [Top]
When this option is set to Yes, and an Attached Order is having its quantity increased because the parent order has 
filled, the Attached Order quantity is being increased to match that of the parent order, and this modification is 
rejected because the Attached Order has completely filled at the same time of the modification, then the Attached 
Order will be reactivated to the quantity of the increase.

There is a safety check to ensure that the sum of the filled quantity of the Attached Order and the quantity to 
increase does not exceed the filled quantity of the parent order.

Simulated Order: Use Last Trade Price For Fill When Bid Ask Beyond Last Trade Price (Global Settings 
>> General Trade Settings >> General)

[Link] - [Top]
In the case of simulated trading, when Trade >> Trade Simulation Mode On is enabled, when this option is set 
to Yes, when the Bid and Ask price are both above the Last trade price or both below the Last trade price, then the 
last trade price is used to fill orders according to the How Orders are Filled rules.

.
Normally this option should be set to No, but you may want to set it to Yes in the case where Bid/Ask prices could 
be beyond the Last trade price and clearly not at price levels which would make sense. 

Reactivate Attached Order When Rejected Modification During Fill (Global Settings >> General Trade 
Settings >> General)

[Link] - [Top]
This setting only applies to Attached Orders. 

There is a potential scenario involving Attached Orders, where when the parent order fills and the quantity of the 
Attached Orders is being increased by the quantity of the parent order fill quantity, and during that order 
modification of the Attached Order, this same Attached Order has filled. The order modification is then rejected. 
This prevents the modification of the Attached Order to the correct quantity. 

Therefore, when this option is enabled, and the order is an Attached Order, and the order has filled, and there has 
been a failed order modification to increase the quantity of this Attached Order to match the filled quantity of the 
parent order, then the Attached Order will be reactivated. 

Number of Simulation Accounts (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
This setting specifies the number of Trade Simulation accounts that Sierra Chart will list in the list of Trade 
Accounts on the Trade Window. This can be set to a value up to 1000.

To select a Trade Account to use, refer to Selecting Trade Account for Chart / Trade DOM.

Disable Order Allocation To Trade Accounts on Chartbook Opening (Global Settings >> General Trade 
Settings >> General)

[Link] - [Top]
When this option is set to Yes (the default) then the setting on the Trade Window for Enable Order Allocation 
for Trade Accounts will be disabled when a chartbook is opened. Otherwise, if this is set to No, then the Enable 
Order Allocation to Trade Accounts will not be disabled when a chartbook is opened.

Live Account Risk Manager Settings (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
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This sub-section contains general trade settings related to live account risk management.

Risk Manager Operator ID String Override (Global Settings >> General Trade Settings >> General >> Live Account Risk 
Manager Settings)

[Link] - [Top]
Refer to Setting Operator ID ( FIX Tag 50 ) and Sender Location ID for Risk Manager.

Risk Manager Sender Location ID String Override (Global Settings >> General Trade Settings >> General >> Live Account Risk 
Manager Settings)

[Link] - [Top]
Refer to Setting Operator ID ( FIX Tag 50 ) and Sender Location ID for Risk Manager.

Use Risk Manager Mode (Global Settings >> General Trade Settings >> General >> Live Account Risk Manager Settings)

[Link] - [Top]
When this setting is set to Yes, then Risk Manager Mode is enabled. For complete details, refer to Use Risk 
Manager Mode.

Trade Activity Settings (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
This sub-section contains global settings related to the Trade Activity Log.

Automatically Delete Trade Activity Log Files on Startup Older than Days (Global Settings >> General Trade Settings >> 
General >> Trade Activity)

[Link] - [Top]
When this setting is set to a value of 2 or greater, then Trade Activity files located in the /TradeActivityLogs 
subfolder that are older from the current date, going back by the number of days specified by this setting, and 
according to the date within the file name of the Trade Activity data file, will be deleted when Sierra Chart is 
started.

The automatic deletion also occurs weekly over the weekend if Sierra Chart is running.

If your computer's date is set incorrectly, this can cause Trade Activity files to be automatically deleted since they 
may appear to be older than they really are.

Scale In/Out (Global Settings >> General Trade Settings)

[Link] - [Top]

Scale In (Global Settings >> General Trade Settings >> Scale In/Out)

[Link] - [Top]
This setting applies to trading Scaling In functionality, when Scaling In functionality is enabled for a chart or 
Trading DOM.

The following options available:

• Nearest: In the case of Sell Limit orders the lowest priced orders. In the case of Buy Limit orders the 
highest priced orders. In the case of Sell Stop orders, the highest price orders. In the case of Buy Stop 
orders, the lowest priced orders. These orders are increased in quantity when the order for which Scaling In 
functionality applies, is filled.

• Furthest: In the case of Sell Limit orders the highest priced orders. In the case of Buy Limit orders the 
lowest priced orders. In the case of Sell Stop orders, the lowest priced orders. In the case of Buy Stop 
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orders, the highest priced orders. These orders are increased in quantity when the order for which Scaling In 
functionality applies, is filled.

• Even Distribution - Maintain Ratios: All orders are increased in quantity when the order for which 
Scaling In functionality applies, such that the original ratio of order quantities is maintained with any 
remainder going to the Furthest orders. For example, if there are two Stop orders with quantities of 4 and 2 
(a 2:1 ratio) then when Scaling In for a quantity of 3, a quantity of 2 is added to the quantity of 4 and a 
quantity of 1 is added to the quantity of 2 resulting in new quantities of 6 and 3 (still a 2:1 ratio).

• Even Distribution: All orders are increased in quantity when the order for which Scaling In functionality 
applies, is filled, as long as the filled order is of a quantity that is evenly divisible by the number of Limit or 
Stop orders. Otherwise, it will add to the quantities as evenly as possible with any remainder going to the 
Nearest orders.

For more information, refer to Scaling In on the Attached Orders page.

Scale Out (Global Settings >> General Trade Settings >> Scale In/Out)

[Link] - [Top]
This setting applies to trading Scaling Out functionality, when Scaling Out functionality is enabled for a chart or 
Trading DOM.

There are three options available:

• Nearest: In the case of Sell Limit orders the lowest priced orders. In the case of Buy Limit orders the 
highest priced orders. In the case of Sell Stop orders, the highest priced orders. In the case of Buy Stop 
orders, the lowest priced orders. These orders are decreased in quantity or canceled when the order for 
which Scaling Out functionality applies, is filled.

• Furthest: In the case of Sell Limit orders the highest priced orders. In the case of Buy Limit orders the 
lowest priced orders. In the case of Sell Stop orders, the lowest priced orders. In the case of Buy Stop 
orders, the highest priced orders. These orders are decreased in quantity or canceled when the order for 
which Scaling Out functionality applies, is filled.

• Even Distribution: All orders are decreased in quantity when the order for which Scaling Out functionality 
applies, is filled, as long as the filled order is of a quantity that is evenly divisible by the number of Limit or 
Stop orders. Otherwise, it will subtract from the quantities as evenly as possible with any remainder going 
to the Nearest orders.

For more information, refer to Scaling Out on the Attached Orders page.

Perform Immediate Scale Out with Market Order (Global Settings >> General Trade Settings >> Scale In/
Out)

[Link] - [Top]
When this option is set to Yes and a market order is submitted and Scale Out is enabled on the Trade Window, then 
Attached Orders will have their quantity reduced, or be cancelled, immediately upon the market order being 
submitted and before the market order fills.

Support Scale Out Without Existing Position (Global Settings >> General Trade Settings >> Scale In/Out)

[Link] - [Top]
Normally the Scaling Out functionality requires a Position to exist for an order that is later submitted with an 
opposite Side to the Position, to be able to reduce existing Attached Orders.

When Support Scale Out Without Existing Position is enabled, then an order that has an opposite Side to an 
upcoming expected Position with Attached Orders, will reduce or cancel those Attached Orders when the Scale 
Out order is filled, assuming those Attached Orders are in an Open state and are no longer pending, at the time the 
Scale Out order is filled. 

Notifications (Global Settings >> General Trade Settings)

[Link] - [Top]
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Open Trade Orders Window When Order is Completed (Global Settings >> General Trade Settings >> 
Notifications)

[Link] - [Top]
When this option is set to Yes, then the Trade Orders Window will be opened when an order is completed. This 
would be when an order goes to a canceled or to an Error state.

Open Trade Orders Window When Order is Filled (Global Settings >> General Trade Settings >> 
Notifications)

[Link] - [Top]
When this option is set to Yes, then the Trade Orders Window will be opened when an order is completely filled.

Play Alert For New Order (Global Settings >> General Trade Settings >> Notifications)

[Link] - [Top]
The sound file for the selected Alert Number will be played when a new order is submitted.

A message will be added to the Window >> Alerts Manager >> Alerts Log as well. Email alerts are also 
supported and disabling the sound is supported.

To configure the sound file and other settings, including email settings, for the selected Alert Number, refer to the 
Alert Sound Settings section in General Settings.

When using sub instances of Sierra Chart through File >> New Instance, these sub instances should have this 
setting set to No Alert Sound to prevent repetitive alert sounds.

Play Alert When Order Filled (Global Settings >> General Trade Settings >> Notifications)

[Link] - [Top]
The sound file for the selected Alert Number will be played when an order is is filled.

A message will be added to the Window >> Alerts Manager >> Alerts Log as well. Email alerts are also 
supported and disabling the sound is supported. This e-mail message will contain details about the order fill.

To configure the sound file and other settings, including email settings, for the selected Alert Number, refer to the 
Alert Sound Settings section in General Settings.

If the order is a Target or Stop order and you have set a specific Alert Number for those, then the sound file for 
those Alert Numbers will be played instead of this one.

The sound file is played for each individual fill. So if an order fills partially multiple times and these fills occur at 
the same time, the specified Alert Number will be triggered multiple times and you will have multiple sounds at 
the same time.

When using sub instances of Sierra Chart through File >> New Instance, these sub instances should have this 
setting set to No Alert Sound to prevent repetitive alert sounds.

Play Alert When Order Canceled (Global Settings >> General Trade Settings >> Notifications)

[Link] - [Top]
The sound file for the selected Alert Number will be played when an order is Canceled.

A message will be added to the Window >> Alerts Manager >> Alerts Log as well. Email alerts are also 
supported and disabling the sound is supported. This e-mail message will contain details about the order.

To configure the sound file and other settings, including email settings, for the selected Alert Number, refer to the 
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Alert Sound Settings section in General Settings.

When you have enabled an alert for a canceled order, then when multiple orders are canceled at the same time, 
there will be an alert for each order.

When using sub instances of Sierra Chart through File >> New Instance, these sub instances should have this 
setting set to No Alert Sound to prevent repetitive alert sounds.

Play Alert When Order Rejected (Global Settings >> General Trade Settings >> Notifications)

[Link] - [Top]
The sound file for the selected Alert Number will be played when an order is rejected. This means that the Status 
of the order has changed to "Error" from another status.

A message will be added to the Window >> Alerts Manager >> Alerts Log as well. Email alerts are also 
supported and disabling the sound is supported. This e-mail message will contain details about the order.

To configure the sound file and other settings, including email settings, for the selected Alert Number, refer to the 
Alert Sound Settings section in General Settings.

When you have enabled an alert for a rejected order, then when multiple orders are rejected at the same time, there 
will be an alert for each order.

When using sub instances of Sierra Chart through File >> New Instance, these sub instances should have this 
setting set to No Alert Sound to prevent repetitive alert sounds.

Play Alert When Target Filled (Global Settings >> General Trade Settings >> Notifications)

[Link] - [Top]
The sound file for the selected Alert Number will be played when a Target Attached Order type is filled.

A message will be added to the Window >> Alerts Manager >> Alerts Log as well. Email alerts are also 
supported and disabling the sound is supported. This e-mail message will contain details about the order fill.

To configure the sound file and other settings, including email settings, for the selected Alert Number, refer to the 
Alert Sound Settings section in General Settings.

The sound file is played for each individual fill. So if an order fills partially multiple times and these fills occur at 
the same time, the specified Alert Number will be triggered multiple times and you will have multiple sounds at 
the same time.

When using sub instances of Sierra Chart through File >> New Instance, these sub instances should have this 
setting set to No Alert Sound to prevent repetitive alert sounds.

Play Alert When Stop Filled (Global Settings >> General Trade Settings >> Notifications)

[Link] - [Top]
The sound file for the selected Alert Number will be played when a Stop Attached Order type is filled.

Client-side managed Stop order types like Stop with Last Triggering which become a Market order at the time of 
triggering, will not be considered a Stop order at the time of a fill and therefore this setting will not apply to these 
types.

A message will be added to the Window >> Alerts Manager >> Alerts Log as well. Email alerts are also 
supported and disabling the sound is supported. This e-mail message will contain details about the order fill.

To configure the sound file and other settings, including email settings, for the selected Alert Number, refer to the 
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Alert Sound Settings section in General Settings.

The sound file is played for each individual fill. So if an order fills partially multiple times and these fills occur at 
the same time, the specified Alert Number will be triggered multiple times and you will have multiple sounds at 
the same time.

When using sub instances of Sierra Chart through File >> New Instance, these sub instances should have this 
setting set to No Alert Sound to prevent repetitive alert sounds.

Trade Order Alert Trade Accounts Filter (Global Settings >> General Trade Settings >> Notifications)

[Link] - [Top]
The Trade Order Alert Trade Accounts Filter setting is for specifying a comma separated list of Trade Account 
identifiers which will not be allowed to generate Trade Order Alerts. 

For example, if you have set Play Alert for New Orders to Yes, then the Trade Account identifiers which are in 
this list, will not generate this alert.

Example setting: Sim2,Sim3

Display Confirmation for Order Cancellations from the 'Orders' Tab (Global Settings >> General Trade 
Settings >> Notifications)

[Link] - [Top]
When this option is enabled, a confirmation window will be displayed when an order is canceled from the Trade 
>> Trade Orders Window.

Open the Trade Service Log When a New Message Is Added (Global Settings >> General Trade Settings >> 
Notifications)

[Link] - [Top]
Some types of trading related messages added to the Trade Service Log will only open the Trade Service Log, if it 
is not already open, when this option is enabled. These messages would include automated trading information 
messages. Some types of messages will always open the Trade Service Log when they are added regardless of this 
setting.

Skip Trade Order Alert if Within N Seconds of Previous Trade Order Alert Type (Global Settings >> 
General Trade Settings >> Notifications)

[Link] - [Top]
Once a Trade Order alert has occurred, then another alert will not be processed until there is another order of the 
same type occurs after the number of seconds entered has passed. This is not a delay in sound processing, but 
rather stops the alerts altogether until the number of seconds has passed.

This can be used if there are multiple sounds being generated when only a single one is desired

Chart Trade Settings

[Link] - [Top]
To open the Chart Trade Settings window, select Global Settings >> Chart Trade Settings on the menu.

General (Global Settings >> Chart Trade Settings)

[Link] - [Top]
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Order Entry (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
This sub-section contains global trade settings for order entries on a chart.

Use Click, Release, Click Method to Adjust Orders (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
When this option is enabled, rather than a single left click on an order line, drag, and release being the method used 
to adjust an order on a chart or Trade DOM, instead a single left click on an order line and release, movement of 
the Pointer to adjust the order, and a single left click and release again is the method to adjust an order.

Reject Stop Orders That Will Immediately Fill (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
When this option is enabled, then a buy stop order which is entered 2 ticks or more below the last trade price, will 
be rejected by Sierra Chart and not allowed to be submitted.

When this option is enabled, then a sell stop order which is entered 2 ticks or more above the last trade price, will 
be rejected by Sierra Chart and not allowed to be submitted.

When this option is disabled, the external trading service in most cases will still reject a Stop order which will 
immediately fill based on its price relative to the current market price.

Reject Chart Trade Orders That Will Immediately Fill (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
When this option is set to Yes, then for orders submitted from a chart the Reject Stop Orders That Will 
Immediately Fill rules apply for Stop orders.

When this option is set to Yes, then Limit and Market if Touched orders submitted from a chart will be rejected if 
they would be immediately filled based upon their Side (Buy/Sell) and order price relative to the last trade price in 
the chart. For example, a Buy Limit order will be rejected if the order price is at or above the last trade price.

Adjust Trail Offset When Modifying Trail Order (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
When this option is set to Yes, then when adjusting the price of a Stop order, the trailing Stop offset is adjusted to 
be equal to the difference between the new order price and the current market price if the order is Open.

Or if it is in a Pending Child state, it will be equal to the difference between the new order price and the parent 
order price.

Otherwise, if this option is set to No, then the trailing Stop offset remains as it was when you adjust the price of the 
trailing Stop order. It will keep the same offset that was set when the order was originally submitted. For example, 
if you have a trailing Stop with an offset of 5, meaning it always maintains a distance no greater than 5 to the 
current price, and this option is disabled, then when adjusting the trailing Stop price, the offset remains at 5.

Require Full Fill of Target for Move to Breakeven Attached Order (Global Settings >> Chart Trade Settings >> General >> 
Order Entry)

[Link] - [Top]
When this option is set to Yes, and a Stop Attached Order is set to Move to Breakeven based on an OCO Group 
Trigger, then the stop will not move to breakeven until the full quantity of the Target order in the OCO group is 
filled.
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Display Chart Trade Commands As Sub-Menu (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
When this option is set to Yes and Trade >> Trade Simulation Mode On is checked, then when right clicking on 
a chart with the pointing device and the Chart Shortcut menu is displayed, the trading related commands will be 
displayed as a Trade submenu at the bottom of the menu.

Set this option to No to display the trading related commands directly on the main Chart Shortcut menu.

Move to Breakeven (BE) Command (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
This defines whether all Stop Attached orders or only the nearest Stop Attached order is moved to the Breakeven 
point when the Breakeven command is issued either through the Trade Window or through a Keyboard Shortcut. 
The following options are available:

• Move Nearest Stop Attached Order: When this option is selected, only the nearest Stop Attached order is 
moved when the Breakeven command is issued.

• Move All Stop Attached Orders: When this option is selected, all the Stop Attached orders are moved 
when the Breakeven command is issued.

Always Use Position Average Price for Reference Price for Break Even Command (Global Settings >> Chart Trade Settings >> 
General >> Order Entry)

[Link] - [Top]
When this option is set to Yes and the Move Stops to BreakEven command is used on the Trade window, then the 
Average Price of the current Trade Position is used as the breakeven level.

Use Current Price for Autoset OCO Chart Orders (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
When this option is set to Yes, and when using one of the Autoset OCO Chart Orders, the current market price for 
the symbol of the chart is used as the reference price for the OCO orders regardless of where you have right-
clicked at on the chart.

Support Scale In with Pending Attached Orders Only (Global Settings >> Chart Trade Settings >> General >> Order Entry)

[Link] - [Top]
When this option is set to Yes, Use Attached Orders is enabled on the Trade Window, and using Scale In, a new 
order, will be considered a Scale In order, if it meets all of the conditions even when there are only Pending 
Attached Orders active (these are orders with a Child - Server or Child - Client status), and not any working 
Attached Orders.

It is important to be aware with this particular option, is that the first order that you submit intended to establish the 
Position, must be the first order that is going to fill. Otherwise, other orders that are considered Scale In orders and 
have no Attached Orders themselves, are not going to create any any Attached Orders without an existing Position 
and working Attached Orders. 

Order Modifications (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
This sub-section contains settings related to order modifications.

Maintain Same Offset Between Target and Stop Attached Orders (Global Settings >> General Trade Settings >> General)

[Link] - [Top]
When Maintain Same Offset Between Target and Stop Attached Orders is set to Yes, then when adjusting 
either a Target or Stop attached order, the total offset between the two orders is maintained. This results in a 
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change to both the Target and Stop whenever one is changed.

Keep in mind that modifications can be made such that the sibling order is in a position to be automatically filled 
due to the new price point

Move Attached Targets/Stops to Price Also Moves OCO (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
When this option is enabled, and you use the Move Attached Targets to Price or Move Attached Stops to Price 
functionality, then this functionality will also apply to independent top level OCO orders in addition to Attached 
Orders. 

Chart Position Line (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
This sub-section contains settings related to the position line in a chart.

Coloring Of Position Line Based On (Global Settings >> Chart Trade Settings >> General >> Chart Position Line)

[Link] - [Top]
The coloring of the Trade Position line on a chart or Trade DOM can be based upon whether there is a Profit or 
Loss, or whether the Trade Position is Long or Short.

For each of these two options, there are corresponding Colors and Styles for each condition. Refer to Customizing 
Fonts, Colors, Line Styles, and Widths for Chart Trading, ChartDOM, and Trade DOM.

The available color options are:

• Chart Trading Position Line Long/Profit
• Chart Trading Position Line Short/Loss
• Trade DOM Position Line Long/Profit
• Trade DOM Position Line Short/Loss

Display Profit/Loss On Position Line (Global Settings >> Chart Trade Settings >> General >> Trade Position Line)

[Link] - [Top]
When a Position line is displayed on a chart or Trade DOM, and this option is enabled, the Profit/Loss of the 
position will be displayed on the position line. The format of the Profit/Loss value displayed is controlled by Chart 
>> Chart Settings >> Trading >> Profit/Loss Format.

Display Average Price (Global Settings >> Chart Trade Settings >> General >> Trade Position Line)

[Link] - [Top]
When a Position line is displayed on a chart or Trade DOM and this option is enabled, the average price of the 
position is displayed in the position line preceded by the & symbol.

This option only applies when the position line is not displayed on the right side of the chart window (when Chart 
>> Chart Settings >> Trading >> Align Trade Drawings Text to Right is not enabled). When Align Trade 
Drawings Text to Right is enabled, the average price is displayed in the Price column, and not in the position line.

Display Trade Window Controls (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
This sub-section contains global trade settings related to the display of trade window controls.

Buy Market (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
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When this option is set to Yes, the Buy Market button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Buy Ask (Global Settings >> Chart Trade Settings >> General > > Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Buy Ask button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Buy Bid (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Buy Bid button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Sell Market (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Sell Market button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Sell Ask (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Sell Ask button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Sell Bid (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Sell Bid button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Flatten (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Flatten button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Reverse (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Reverse button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Cancel All (Global Settings >> Chart Trade Settings >> General >> Display Trade Window Controls)

[Link] - [Top]
When this option is set to Yes, the Cancel All button will be enabled on all Trade Windows. Otherwise, it will be 
disabled.

Other (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
This sub-section contains global trade settings for other miscellaneous settings.



Display Daily Profit/Loss On Chart/Trade DOM (Global Settings >> Chart Trade Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes, then at the top left of the chart or Trade DOM, Daily Profit/Loss will be displayed. 
This value is prefixed with DPL:. For more information, refer to Viewing Daily Profit/Loss.

Otherwise, when this option is set to No, then the Daily Profit/Loss will not be displayed on the Chart or Trade 
DOM.

Include Open P/L in Chart/Trade DOM P/L Display (NPL) (Global Settings >> Chart Trade Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes, the profit/loss for the current open Trade Position will be added to the current Daily 
Profit/Loss displayed on a chart or Trade DOM to give the Net Profit/Loss (Net PL).

Show Limit/Stop in Trade Mode Box (Global Settings >> Chart Trade Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes, then as your Pointer is moved through the Buy and Sell columns on the Chart/Trade 
DOM, the order type, whether Limit or Stop that will be submitted is indicated at the top left of the chart or Trade 
DOM.

Display Trade Account on Chart/Trade DOM (Global Settings >> Chart Trade Settings >> General >> Other)

[Link] - [Top]
When this option is set to Yes and Trade >> Chart Trade Mode On is enabled and Trade >> Simulation Mode 
On is not enabled, then the selected Trade Account will be displayed in the upper left corner of the Chart or Trade 
DOM.

Confirmations (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
This sub-section contains global trade settings related to order confirmations.

Disable Order Confirmations - Global (Global Settings >> Chart Trade Settings >> General >> Confirmations)

[Link] - [Top]
When this option is set to Yes, all Order Confirmations are disabled for all Trade Windows.

Position in Queue (Global Settings >> Chart Trade Settings >> General)

[Link] - [Top]
This sub-section contains global trade settings related to the Position in Queue reporting.

Enable Estimated Position in Queue Tracking (Global Settings >> Chart Trade Settings >> General >> Position in Queue)

[Link] - [Top]
When this option is enabled and the option for Estimated Position (Q) is also enabled, then when a Limit Order is 
entered, the order line will display the estimated position (EP:) in the size/quantity on the Bid side or Ask side 
depending upon whether the order is a buy order or a sell order respectively.

As this value approaches 0 the Limit Order becomes closer to being filled.

The estimated position in queue is supported for orders entered in both Trade Simulation Mode and when not in 
Trade Simulation Mode.
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If there is no Bid or Ask size/quantity data at the particular price level when the order is entered, the estimated 
position will just be the order quantity itself. This will be the case when there is no market depth data available or 
when you are entering an order at other than the best Bid or Ask price.

How estimated position in queue is calculated is as follows: 

When an order is initially entered its position in queue is the bid/ask (depending upon whether it is a buy order or 
sell order) quantity at its price + the orders own quantity.

When there is a trade at the price of the order, the quantity of that trade is deducted from the orders position in 
queue.

When there is a change in the bid/ask quantity at the price of the order, if that new quantity plus the quantity of the 
order, is less than the current position in queue, then the position in queue is set to this quantity plus the quantity of 
the order.

Working Orders (Global Settings >> Chart Trade Settings)

[Link] - [Top]

Working Orders - Display (Global Settings >> Chart Trade Settings >> Working Orders)

[Link] - [Top]
This sub-section contains global trade settings related to the display of working orders

Order Quantity (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, then the Order Quantity is displayed on the order line on a Chart or Trade DOM. 
Otherwise, it is not.

Order Price (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, then the Order Price is displayed on the order line on a Chart or Trade DOM. 
Otherwise, it is not.

Order Type (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, then the Order Type is displayed on the order line on a Chart or Trade DOM. 
Otherwise, it is not.

Additional Order Information (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, the following additional information may be displayed in the order line on a Chart 
or Trade DOM, depending on whether the particular order is of the particular type:

• Break Even Trigger Price: Displays the price associated with a Break Even Trigger. This is preceded by 
the notation BETrig:.

• Trailing Trigger Price: Displays the price associated with a Trailing Trigger. This is preceded by the 
notation TrailTrig:.

Otherwise, this information is not displayed.

Order Status (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)



[Link] - [Top]
When this option is set to Yes, then the Order Status is displayed on the order line on a Chart or Trade DOM. 
Otherwise, it is not.

Attached Order P/L When Modifying (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - 
Display)

[Link] - [Top]
When this option is set to Yes, then a Profit/Loss value will be displayed in parentheses on the order line on a Chart 
or Trade DOM, while modifying an attached order. Otherwise, it is not.

Filled Quantity (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, then the Filled Quantity will be displayed on the order line on a Chart or Trade 
DOM. Otherwise, it is not.

Attached Order P/L Always (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, the Profit value for a Target Attached Order will be displayed on Target Attached 
Order lines on the chart. For Stop Attached Orders lines, the Loss value will be displayed.

To change the format, refer to Profit/Loss Format.

Buy/Sell (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, a B or S is displayed on the order line on a Chart or Trade DOM, depending on 
whether it is a Buy order or a Sell order. Otherwise, this is not displayed.

Estimated Position (Q) (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, then the estimated position in queue is displayed for the order. This applies to Limit 
orders only.

For complete details, refer to Enable Estimated Position in Queue Tracking.

It is also necessary to enable the Enable Estimated Position in Queue Tracking option to enable the estimated 
position functionality and display it.

Order Association Lines (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, a line connecting orders that are in the same OCO Group will be drawn between 
those two orders. This helps to clearly identify the association between the two orders.

To change this color, refer to Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, ChartDOM, 
and Trade DOM. The specific color setting is Chart Trading Order Association Lines and Trade DOM Order 
Association Lines. The Width and Line Style can be changed as well for these lines.

Limit Line for Stop-Limit Orders (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - Display)

[Link] - [Top]
When this option is set to Yes, there will be a vertical line drawn from the Stop price level of a Stop-Limit order to 
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the Limit price level.

Use Single Character Order Type Names (Global Settings >> Chart Trade Settings >> Working Orders >> Working Orders - 
Display)

[Link] - [Top]
When this option is set to Yes and the option for Order Type is also set to Yes, then only the first character of the 
Order Type is displayed. Otherwise, the entire word for the Order Type is displayed.

For example, when this is set to No, the word Limit is displayed. When this is set to Yes, only the L is displayed.

Order Fills (Global Settings >> Chart Trade Settings)

[Link] - [Top]

Order Fills (Global Settings >> Chart Trade Settings >> Order Fills)

[Link] - [Top]
This sub-section contains global trade settings related to the display of Order Fills on the chart.

Display Fill Text (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
This setting applies to Chart Order Fills. When this option is set to Yes, then text information about the each fill 
displayed on the chart is displayed above or below the price bars. What is displayed and the positioning of the 
display is based upon various settings described below.

Display Trade Profit/Loss (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
This setting applies to Charts Order Fills and is only valid when Display Fill Text is set to Yes. When this setting 
is set to Yes, then the trade Profit or Loss is displayed with the text information with the fill displayed on the chart.

It is important to understand how the Profit/Loss is calculated.

In a chart, order fills are grouped together using a Fill to Fill grouping method. In the case of Fill to Fill, a Trade is 
defined as a fill that establishes or increases a position and an offsetting fill that reduces it.

Within the Fill to Fill grouping method which groups 2 fills into a single reportable Trade, there are two possible 
order fill matching methods which are used to determine which specific fills are matched together. These are LIFO 
and FIFO.

For further information about this, refer to Order Fill Grouping and Matching Methods.

When the order fills are grouped together using a Fill to Fill grouping method, all of the order fills since the Order 
Fills Start Date-Time setting in the Chart Settings and for the Symbol and Trade Account of the chart are used.

What this means is that when you look at the Trades tab of the Trade Activity Log, the Profit/Loss of Trade you 
see displayed there can be completely different because if the Date Range to Display related settings are not set 
identically, then you will see a mismatch between the Profit/Loss for a Trade on the Trade Activity Log >> 
Trades tab compared to the Profit/Loss you see for an order fill on the chart because the matching fill is different.

The Profit/Loss display format can be controlled with the Profit/Loss Format setting.

Display Order Type (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
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This setting applies to Chart Order Fills and is only valid when Display Fill Text is set to Yes. When this setting is 
set to Yes, then the Order Type is displayed with the text information with the fill displayed on the chart.

Display Price (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
This setting applies to Chart Order Fills and is only valid when Display Order Text is set to Yes. 

When this setting is set to Yes, then the price of the order fill is displayed with the text information with the fill 
displayed on the chart.

Display Note (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
For complete details for Display Note, refer to .

This setting is only valid when Display Order Text is set to Yes.

Display Position Quantity (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
This setting applies to Chart Order Fills and is only valid when Display Fill Text is set to Yes. When this setting is 
set to Yes, then the Trade Position Quantity that existed after the fill has been processed, is displayed with the text 
information with the fill displayed on the chart.

Display Buy Fills (Global Settings >> Chart Trade Settings >> Order Fills >gt; Order Fills)

[Link] - [Top]
This setting applies to Chart Order Fills.

This can be set to either Above Price or Below Price. This option applies to the text information for Buy order 
fills. The text information can be displayed above the price of the fill or below the price of the fill.

Display Sell Fills (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
This setting applies to Chart Order Fills.

This can be set to either Above Price or Below Price. This option applies to the text information for Sell order 
fills. The text information can be displayed above the price of the fill or below the price of the fill.

Fill Marker Size (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
The Fill Marker Size setting controls the size of the arrow markers which are drawn at the price level of the order 
fill, in pixel units.

Display Entry/Exit Connecting Lines (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
This setting applies to Chart Order Fills.

When this option is set to Yes, then lines will be drawn between Entry and Exit order fill drawings on the chart. 
How the order fills are connected together with lines, is based upon the order fill matching method. There are two 
fill matching methods. LIFO and FIFO. This is explained more in the Order Fill Matching Methods section.
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Color Connecting Lines Based on Profit/Loss (Global Settings >> Chart Trade Settings >> Order Fills >> Order Fills)

[Link] - [Top]
This setting applies to Chart Order Fills.

When this option is set to Yes, then the color of an order fill connecting line is based upon whether the line 
connects fills which make up a profitable or losing trade. The colors are set through the Chart Trading Order Fill 
Entry/Exit Connecting Lines Primary and the Chart Trading Order Fill Entry/Exit Connecting Lines 
Secondary color settings in the Graphics Settings window. Refer to Customizing Fonts, Colors, Line Styles, and 
Widths for Chart Trading, ChartDOM, and Trade DOM.

Chart DOM Settings

[Link] - [Top]
To open the Chart DOM Settings window, select Global Settings >> Chart DOM Settings on the menu.

The Chart DOM Settings refer to the Chart/Trade DOM order entry interface and market data column displays on 
the Chart/Trade DOM interface. For instructions to use the Chart DOM order entry interface, refer to Using the 
Chart DOM / Order Entry Ladder.

Order Types (Global Settings >> Chart DOM Settings)

[Link] - [Top]

Order Types Above/Equal Last for Chart DOM (Global Settings >> Chart DOM Settings >> Order Types)

[Link] - [Top]
This sub-section contains global DOM settings for the pointer action when clicking above or equal to the current 
price in the DOM.

Left Click on Buy Column Above Last (Global Settings >> Chart DOM Settings >> Order Types >> Order Types Above/Equal 
Last for Chart DOM)

[Link] - [Top]
This can be set to either Ignore Input, Buy Limit, Buy Stop, Buy Stop-Limit, or Buy Market if Touched. When 
you left click on the Bid price ladder on the Chart DOM above the Last trade price, then the selected order action 
will be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current.

Right Click on Buy Column Above Last (Global Settings >> Chart DOM Settings >> Order Types >> Order Types Above/Equal 
Last for Chart DOM)

[Link] - [Top]
This can be set to either Ignore Input, Buy Limit, Buy Stop, Buy Stop-Limit, or Buy Market if Touched. When 
you right-click on the Bid price ladder on the Chart DOM above the Last trade price, then the selected order action 
will be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current.

Left Click on Sell Column Above/Equal Last (Global Settings >> Chart DOM Settings >> Order Types >> Order Types Above/
Equal Last for Chart DOM)

[Link] - [Top]
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This can be set to either Ignore Input, Sell Limit, Sell Stop, Sell Stop-Limit, or Sell Market if Touched. When you 
left click on the Ask price ladder on the Chart DOM at or above the Last trade price, then the selected order action 
will be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current. 

Right Click on Sell Order Column Above/Equal Last (Global Settings >> Chart DOM Settings)

[Link] - [Top]
This can be set to either Ignore Input, Sell Limit, Sell Stop, Sell Stop-Limit, Sell Market if Touched. When you 
right click on the Ask price ladder on the Chart DOM above the Last trade price, then the selected order action will 
be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current.

Order Types Below/Equal Last for Chart DOM (Global Settings >> Chart DOM Settings >> Order Types)

[Link] - [Top]
This sub-section contains global DOM settings for the pointer action when clicking below or equal to the current 
price in the DOM.

Left Click on Buy Column Below/Equal Last (Global Settings >> Chart DOM Settings >> Order Types >> Order Types Below/
Equal Last for Chart DOM)

[Link] - [Top]
This can be set to either Ignore Input, Buy Limit, Buy Stop, Buy Stop-Limit, Buy Market if Touched. When you 
left click on the Bid price ladder on the Chart DOM at or below Last trade price, then the selected order action will 
be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current.

Right Click on Buy Column Below/Equal Last (Global Settings >> Chart DOM Settings >> Order Types >> Order Types Below/
Equal Last for Chart DOM)

[Link] - [Top]
This can be set to either Ignore Input, Buy Limit, Buy Stop, Buy Stop-Limit, Buy Market if Touched. When you 
right click on the Bid price ladder on the Chart DOM at or below Last trade price, then the selected order action 
will be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current.

Left Click on Sell Column Below Last (Global Settings >> Chart DOM Settings >> Order Types >> Order Types Below/Equal 
Last for Chart DOM)

[Link] - [Top]
This can be set to either Ignore Input, Sell Limit, Sell Stop, Sell Stop-Limit, Sell Market if Touched. When you 
left click on the Ask price ladder on the Chart DOM below the Last trade price, then the selected order action will 
be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current.

Right Click on Sell Column Below Last (Global Settings >> Chart DOM Settings >> Order Types >> Order Types Below/Equal 
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Last for Chart DOM)

[Link] - [Top]
This can be set to either Ignore Input, Sell Limit, Sell Stop, Sell Stop-Limit, Sell Market if Touched. When you 
right click on the Ask price ladder on the Chart DOM below the Last trade price, then the selected order action will 
be made.

If the Bid and Ask prices are both above or below the last trade price, then the midpoint of the Bid and Ask is used 
instead of the last trade price since it is considered more current.

Other (Global Settings >> Chart DOM Settings)

[Link] - [Top]

Other Settings (Global Settings >> Chart DOM Settings >> Other)

[Link] - [Top]
This sub-section contains other global DOM settings not related to entering orders with the pointer.

Display DOM Depth Totals (Global Settings >> Chart DOM Settings >> Other>> Other Settings)

[Link] - [Top]
This option only applies when Trade >> Trading Chart DOM On is enabled.

When the Chart DOM or Trade DOM is configured to display the Bid/Ask quantities/sizes, then when this option is 
set to Yes, the total Ask side volume will be displayed above the Ask volumes. And the total Bid side volume will 
be displayed below the Bid volumes.

The color setting for this is the Chart Text (or Trade DOM Last Price/Quantity Text for Trade DOM) color 
setting in Graphics Settings.

Display DOM Spread (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes, the difference between the best Ask price and best Bid price is calculated and is 
displayed above the Ask Size for the highest price there is Ask Size data available for. This difference is displayed 
in the Chart DOM column where the Ask Sizes are displayed.

It is necessary to add a column which contains Ask Size to the Chart DOM or Trade DOM depending upon which 
you are using. This can be done through Trade >> Customize Chart/Trade DOM Columns.

For more information, refer to Customize Trade DOM and Chart DOM Columns.

Display DOM Depth Percentages (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
This option only applies when Trade >> Trading Chart DOM On is enabled.

When the Chart DOM or Trade DOM is configured to display the Bid/Ask quantities/sizes, then when this option is 
set to Yes, the percentage that the total Ask market depth quantities are of the total Bid and Ask market depth 
quantities, will be displayed. And the percentage that the total Bid quantities are of the total Bid and Ask market 
depth quantities, will be displayed.

The color setting for this is the Chart Text (or Trade DOM Last Price/Quantity Text for Trade DOM) color 
setting in Graphics Settings.
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Clear Current Bid/Ask Volume on New Position (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes and a new Trade Position is established, the Current Traded Bid Volume and 
Current Traded Ask Volume are reset.

However, this only applies to non-simulated Positions and to simulated Positions during a chart replay.

Chart DOM Highlight Box Includes Price (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes, then the Highlight Box that displays in the Buy and Sell columns will span across 
the columns in order to also highlight the Price at the level of the pointer. Otherwise, the Highlight Box is only 
displayed in the Buy or Sell column.

Extend Chart Horizontal Grid onto Chart DOM (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes, and the Chart >> Horizontal Grid is also displayed, then the lines from the 
Horizontal Grid will extend into the Chart DOM.

Otherwise, the horizontal grid lines are not displayed in the Chart DOM.

When this option is Yes, the horizontal lines are offset to not intersect the numbers on the price scale.

Recent/Current Volume Bars Length Relative to Bid and Ask (Global Settings >> Chart DOM Settings >> Other >> Other 
Settings)

[Link] - [Top]
When this option is set to Yes and Volume Bars are displayed in the Current Traded Bid Volume or the 
Current Traded Ask Volume, or the Volume Bars are displayed in the Recent Bid Volume, or the Recent Ask 
Volume columns, then the length of the Volume Bars for each pair of columns is determined by the maximum 
value found in either the Bid or Ask column. For example, if the largest value between the Current Traded Bid 
Volume and the Current Traded Ask Volume is found in the Current Traded Ask Volume, then the Volume 
Bars that are displayed in both the Current Traded Bid Volume and the Current Traded Ask Volume are drawn 
relative to that maximum value.

Otherwise, the maximum value for the Volume Bars in these columns is determined for each column separately.

Display Cumulative Last Size in Current Traded Total Volume (Global Settings >> Chart DOM Settings >> Other >> Other 
Settings)

[Link] - [Top]
When this option is set to Yes and the Current Traded Total Volume Column is displayed, then the Cumulative 
Last Size is displayed at the current price in the Current Traded Total Volume column.

The coloring of the Cumulative Last Size in the Current Traded Total Volume column is determined by the 
settings for the Chart/Trade DOM Cumulative Last Size in the Graphics Settings. For more information on 
changing the trading related colors, refer to the Chart Trading and Chart DOM Colors, Line Styles, and Line 
Widths.

Reset Cumulative Last Size on Bid Ask Change (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes and the Cumulative Last Size column is displayed, the Cumulative Last Size value 
will reset when the last trade is at the same price and there is a change between trades going from Bid to Ask or 
Ask to Bid. For example, if the previous trade was on the Bid side, and then the latest trade is on the Ask side at 
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the same price, then when this option is enabled, the Cumulative Last Size will be reset.

Otherwise, when this option is set to No and the Cumulative Last Size column is displayed, then the Cumulative 
Last Size value will not reset on a change between trades from Bid to Ask or Ask to Bid.

This resetting is in no way affected by the Recent Bid Ask Volume Timeout in Milliseconds setting.

Display Both Last Traded Recent Bid and Ask Background (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes the background coloring will be displayed for both the Last Traded Recent Bid and 
the Last Traded Recent Ask in the Recent Bid and Recent Ask columns.

In order to view the background coloring, the Recent Bid and/or Recent Ask columns need to be displayed in the 
DOM. For more information on displaying these columns refer to the Recent Bid Volume documentation.

In addition to having the Recent Bid and/or Ask columns displayed, the Chart/Trade DOM Last Traded Recent 
Bid Background and Chart/Trade DOM Last Traded Recent Ask Background color options need to be 
enabled in the Graphics Settings. For more information refer to the Chart DOM Last Traded Recent Bid Volume 
Background documentation.

Reset Recent Bid/Ask Volume on Bid/Ask Change (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes and the Recent Bid Volume and/or Recent Ask Volume columns are displayed in 
the Chart DOM, then when the Bid price changes from one value to another, that will cause a reset of the Recent 
Bid Volume at the price level it goes to. When the Ask price changes from one value to another, that will cause a 
reset of the Recent Ask Volume at the price level it goes to. The Bid/Ask Volume accumulation at the price level 
will then begin again after that reset.

This setting is different from the standard resetting of the Recent Bid Volume and Recent Ask Volume columns, 
as it does not require that a trade takes place at the price for the reset to take place, only that the Bid or Ask price 
has moved to a new price level.

When the Recent Bid Ask Volume Timeout in Milliseconds is set to any value other than 0, then the Recent Bid 
Volume or Recent Ask Volume will only reset if the Bid or Ask price has been different for longer than the 
Timeout value. For more information refer to the Recent Bid Ask Volume Timeout in Milliseconds.

Recent Bid Ask Volume Timeout in Milliseconds (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
This value sets the amount of time, in milliseconds, that a price can move away from a Recent Bid Volume price 
level or Recent Ask Volume price level and then move back without resetting the Recent Bid or Recent Ask 
Volume.

Example 1: The Recent Bid Ask Volume Timeout in Milliseconds is set to 2500ms, and the Recent Bid Volume 
column is displayed in the Chart DOM. There is a Bid trade at a price level of 1000 and accumulates a volume of 
2. The last trade price then moves to 999 and is a Bid trade and accumulates trades with a total volume of 3. The 
last trade price then returns to 1000 in less than 2500 milliseconds and another Bid trade occurs with a volume of 
1. In this case, the Recent Bid Volume at the price of 1000 is not reset and continues to accumulate now starting at 
a value of 3.

The resetting is fully independent between the Recent Bid Volume and Recent Ask Volume price levels. So the 
last trade price could move between these two different Bid and Ask price levels but those Bid and Ask price levels 
are not changing. The Bid Volume and Ask Volume at those price levels will continue to increase without 
resetting. For example, if the current Bid price is at 999 and the current Ask price is at 1000 and the last trade price 
is trading between those two prices, then the trade volume continues to accumulate at 999 and 1000 without any 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_RecentBidVolume
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index2d5c.html?page=doc/ChartTradingCustomizingGraphics.php#ChartDOMLastTradedRecentBidVolumeBackground
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index2d5c.html?page=doc/ChartTradingCustomizingGraphics.php#ChartDOMLastTradedRecentBidVolumeBackground


resetting because there is no change with trading at the Bid price and no change at the Ask price.

Example 2: The Recent Bid Ask Volume Timeout in Milliseconds is set to 2500ms, and the Recent Bid Volume 
column is displayed in the Chart DOM. There is a Bid trade at a price level of 1000 and accumulates a volume of 
2. The last trade price then moves to 999 and is a Bid trade and accumulates trades with a total volume of 3. The 
last trade price then returns to 1000 after more than 2500 milliseconds and another Bid trade occurs with a volume 
of 1. In this case the Recent Bid Volume at the price of 1000 is reset and accumulates starting at a value 1.

Maximum Volume Bar Width Percentage (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
This setting only applies when Display Volume Bar is enabled for the columns in the DOM.

This controls the width of the volume bars in the columns where the Volume Bars are displayed.

Maximum Bid/Ask Market Depth Pulling/Stacking Levels (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
The maximum number of Bid/Ask Market Depth Pulling/Stacking levels displayed is controlled by this setting.

Limit Maximum Pulling Stacking Value to Current Depth Quantity (Global Settings >> Chart DOM Settings >> Other >> Other 
Settings)

[Link] - [Top]
When this option is set to Yes then the Pulling/Stacking value will never be more than the current Bid/Ask depth 
quantity displayed at that level.

Add Trade Volume to Pulling Stacking Value For Price (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
When this option is set to Yes then when a trade occurs at a price level that trade quantity is reflected in the Bid/
Ask Pulling/Stacking quantity at that level.

Profit/Loss Column Coloring Relative To (Global Settings >> Chart DOM Settings >> Other >> Other Settings)

[Link] - [Top]
This option applies to the Profit/Loss column within the Chart/Trade DOM. For information on how to set the 
Chart/Trade DOM columns, refer to Customize Chart/Trade DOM Columns.

This option has two possible settings:

• Full Coloring: This colors all of the values in the Profit/Loss column either the Profit color or the Loss 
color, depending on their location relative to the open Positions. The colors for Profit and for Loss are 
determined by the settings in Graphics Settings.

• Use Neutral Color when Outside Average Price to Last Trade Price Range: This only colors those 
values that are within the range of the current price and the average price of the open Positions. The colors 
for Profit and for Loss are determined by the settings in Graphics Settings.

Customize Chart/Trade DOM Columns (Chart Specific)

[Link] - [Top]
Enable Trade >> Trading Chart DOM On to display the Chart DOM which includes support for the buy/sell 
order entry columns and configured market data columns. This command does not exist on a Trade DOM and is 
always considered to be on.

DOM means Depth of Market. This is a common term used to refer to the price ladder that is used for trade order 
entry, displays market depth data and other numerous market data columns of information.
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Or enable Trade >> Show Market Data Columns to display only the market data columns and not the trade order 
entry columns. This command does not exist on a Trade DOM. 

These order entry and market data columns can be added, removed or reordered through Trade >> Customize 
Chart/Trade DOM Columns. The column customization applies to the active Chart or Trade DOM. They need to 
be set individually for each Chart or Trade DOM.

For additional information, refer to Customizing Trade DOM and Chart DOM Columns on the Chart Trading page.

Custom Title (Trade >> Customize Chart/Trade DOM Columns)

[Link] - [Top]
This option allows for a customized title to be entered for each column.

This option is set per column, therefore the column that it is to be applied to must be selected first in the Visible 
Columns field.

When text is entered in this option, then that text is displayed at the top of the column for which this value is set. If 
this option does not contain anything, then nothing is displayed at the top of the column.

Alignment (Trade >> Customize Chart/Trade DOM Columns)

[Link] - [Top]
This option sets the alignment for the display of information for each column.

This option is set per column, therefore the column that it is to be applied to must be selected first in the Visible 
Columns field.

The available settings for this option are:

• Left: The values displayed in the column are left justified.
• Centered: The values displayed in the column are centered.
• Right: The values displayed in the column are right justified.

This also affects the alignment of volume bars for the market data columns. However, for the Bid Size, Bid Size/
Buy Column, Ask Size, Ask Size/Sell Column, and Combined Bid/Ask Size columns which displays volume 
bars for the bid and ask, the alignment is determined by the side that is shown. Bid sizes are aligned to the left, and 
Ask sizes are aligned to the right. The Alignment setting for this column only affects the alignment of the text, not 
the volume bars.

Automatic Sizing (Trade >> Customize Chart/Trade DOM Columns)

[Link] - [Top]
When the Automatic Sizing option is enabled, the size of the column is automatically adjusted based on the size of 
the information displayed within it.

This option is enabled/disabled per column, therefore the column that it is to be applied to must be selected first in 
the Visible Columns field.

Automatic Sizing will be enabled/checked and the ability to change the state will be disabled if the sizing is set 
automatically. The only way to enable this control, is to manually change the particular Chart/Trade DOM column 
size following the instructions below. 

Chart/Trade DOM Column Widths and Headers (Trade >> Customize Chart/Trade DOM Columns)

[Link] - [Top]
The Chart/Trade DOM column widths and headers can be modified for each chart or Trading DOM. The default 
setting for the column width is an automatic setting that will adjust the size of the column according to the 
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information that is being displayed within it.

In order to change the column width, use your Pointer and left click on the top of the left border for the column to 
be adjusted, then drag your Pointer left or right to adjust the width. The border can only be moved when your 
Pointer is in the correct position on the border, which is located at the top of the screen in the section where the 
DOM headings are located.

This is demonstrated in the following picture for the Chart DOM, and can be seen as the area at the top where the 
Price information disappears. This same location is used for the Trade DOM.

Note that it is not possible to adjust the Price column. That is automatically set.

Once the column width has been modified from its default, it will stay at this size until reset. There are two 
methods to reset the width of the column to the default. The first is to double-click with your left Pointer button in 
the same area that is used to modify the width of the column.

Double-clicking on this area will cause the width to be reset to automatic scaling which may make the overall 
width smaller or larger than the current setting depending on the current size and the information that is displayed 
at that time.

The second method for resetting the column width is to select Trade >> Customize Chart/Trade DOM Columns 
to open the Customize Chart/Trade DOM Columns window (see image below). On this window select the 
column to reset in the Visible Columns section, then select the option for Automatic Sizing, and press Apply or 
OK to make the change.

In order to change the Header for a column, go to Trade >> Customize Chart/Trade DOM Columns to open the 
Customize Chart/Trade DOM Columns window (see image above). On this window select the desired column 
in the Visible Columns section, then type the new Header in the Custom Title: box, and press Apply or OK to 
make the change. In order to reset the Header to the original name, simply remove any text in the Custom Title: 
box and press Apply or OK to reset the heading.

The order of the columns in the Chart/Trade DOM can be modified by changing the location of the column in the 
Visible Columns section of the Customize Chart/Trade DOM Columns window (see image above). 

Select the column to move in the Visible Columns section, then select either the Move Up/Left button or the 
Move Down/Right button. Selecting the Move Up/Left button will move the name of the column up in the list and 
to the left in the Chart/Trade DOM. Selecting the Move Down/Right button will move the name of the column 
down in the list and to the right in the Chart/Trade DOM. 

Press Apply or OK to have the columns new positions take effect in the Chart/Trade DOM.

If you want to increase or decrease the size of the text displayed in a Chart/Trade DOM column, then refer to Fonts 
and Text. 

Show Volume Bars (Trade >> Customize Chart/Trade DOM Columns)

[Link] - [Top]
When this option is enabled, then horizontal bars for the selected market data column for the Chart/Trade DOM, 
will be displayed in the column(s) on which this is enabled. The width of these horizontal bars is proportional to 
the quantity/size for each level.

This option is enabled/disabled per column, therefore the column that it is to be applied to must be selected first in 
the Visible Columns field.

This option will only be available for columns that contain data and that have the ability to show multiple values. 
For example, the Buy Order Column and Sell Order Column will not allow the display of Volume Bars as these 
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columns do not display any Volume data. Additionally, the Last Size column will not allow the display of Volume 
Bars, as there is only ever a single number displayed.

To change the colors for the volume bars, refer to the Customizing Fonts, Colors, Line Styles, and Widths for 
Chart Trading, ChartDOM, and Trade DOM documentation.

The following Color settings apply:

• Chart DOM Bid Volume Bar
• Chart DOM Ask Volume Bar
• Chart DOM Recent Bid Volume Volume Bar
• Chart DOM Recent Ask Volume Volume Bar
• Chart DOM Current Traded Bid Volume Volume Bar
• Chart DOM Current Traded Ask Volume Volume Bar
• Chart DOM Current Traded Total Volume Volume Bar
• Chart DOM Bid Market Depth Pulling/Stacking Volume Bar
• Chart DOM Ask Market Depth Pulling/Stacking Volume Bar
• Trade DOM Bid Volume Bar
• Trade DOM Ask Volume Bar
• Trade DOM Recent Bid Volume Volume Bar
• Trade DOM Recent Ask Volume Volume Bar
• Trade DOM Current Traded Bid Volume Volume Bar
• Trade DOM Current Traded Ask Volume Volume Bar
• Trade DOM Current Traded Total Volume Volume Bar
• Trade DOM Bid Market Depth Pulling/Stacking Volume Bar
• Trade DOM Ask Market Depth Pulling/Stacking Volume Bar

It is also important that when this option is enabled, that the Depth Quantity text colors are different than the 
volume bars. Check the following color settings:

• Chart DOM Bid Depth Quantities/Volumes
• Chart DOM Ask Depth Quantities/Volumes
• Chart DOM Recent Bid Volume
• Chart DOM Recent Ask Volume
• Chart DOM Current Traded Bid Volume
• Chart DOM Current Traded Ask Volume
• Chart DOM Current Traded Total Volume
• Chart DOM Bid Market Depth Pulling/Stacking
• Chart DOM Ask Market Depth Pulling/Stacking
• Trade DOM Bid Depth Quantities/Volumes
• Trade DOM Ask Depth Quantities/Volumes
• Trade DOM Recent Bid Volume
• Trade DOM Recent Ask Volume
• Trade DOM Current Traded Bid Volume
• Trade DOM Current Traded Ask Volume
• Trade DOM Current Traded Total Volume
• Trade DOM Bid Market Depth Pulling/Stacking
• Trade DOM Ask Market Depth Pulling/Stacking

For market data columns that display bid/ask sizes, the alignment of the volume bars does not change. For all other 
columns with volume values, the alignment of the volume bars does change with the text alignment.

Use Size Suffix

[Link] - [Top]
When this setting is enabled, then the numbers that are displayed in the selected column will be displayed using the 
Large Integer with Suffix formatting.
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Otherwise, when this setting is disabled, the numbers are displayed as the full number.

This setting is enabled by default.

Move Up/Left (Trade >> Customize Chart/Trade DOM Columns)

[Link] - [Top]
This button moves the selected column in the Visible Columns field to move up in the list on the page. This then 
moves the position of the column on the Chart or Trade DOM to the left.

Move Down/Right (Trade >> Customize Chart/Trade DOM Columns)

[Link] - [Top]
This button moves the selected column in the Visible Columns field to move down in the list on the page. This 
then moves the positiion of the column on the Chart or Trade DOM to the right.

Show Market Data Column Vertical Lines (Trade >> Customize Chart/Trade DOM 
Columns)

[Link] - [Top]
When this option is enabled, then vertical lines will be displayed between each of the market data columns added 
to the Chart/Trade DOM. To add and configure these columns, refer to Customize Trade/Chart DOM Columns.

Troubleshooting Market Depth Data Not Displaying in Chart/Trade DOM Columns

[Link] - [Top]
If Market Depth data quantities/sizes are not displaying in the Chart or Trade DOM Columns, then follow the steps 
below to troubleshoot where the problem is.

1. Ensure that the data service being used includes Market Depth data for the particular exchange you require 
market depth data for:
◦ If using the Sierra Chart Exchange Data Feed, then check which exchange(s) which are activated on 

the Sierra Chart Exchange Data Feed Exchanges section provide market depth data.
◦ If using the Denali Exchange Data Feed, then check which exchange(s) are selected on the Denali 

Real-Time Exchange Data Feed Exchanges page provide market depth data.
◦ If using another data service, refer to your service provider to determine if Market Depth data is 

included with the exchanges you have access to.
2. Check that there is market depth data being received by Sierra Chart from the data feed, by opening the 

Market Depth window with File >> Open Market Depth Window. For more information, refer to the 
Market Depth Window documentation.

3. Ensure that the correct columns are displayed in the Chart or Trading DOM. For example, the Bid Size or 
Bid Size/Buy Column needs to be displayed and not just the Buy Order Column (and the same for the 
Ask side). 

Refer to Customizing Chart/Trade DOM Columns documentation for instructions to add these market data 
columns. This configuration is specific to each individual chart. It is not a global setting.

4. Check the relevant color settings for the Market Depth displayed in the Chart or Trading DOM and ensure 
that it is not set to the same color as the background. Refer to Chart Trading and Chart DOM Colors, Line 
Styles, and Line Widths for more information.

5. Refer to the additional items in the Not Receiving the Full Number of Market Depth Levels section.

Chart/Trade DOM Column Descriptions

[Link] - [Top]
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Below are descriptions for the Chart and Trade DOM market data columns configured through Trade >> 
Customize Chart/Trade DOM Columns.

Buy Order Column - Left/Center/Right Aligned

[Link] - [Top]
This column is the Buy order column for order entry.

This column and the Bid Size/Buy Column are interchangeable on the DOM display, but they cannot both be 
removed from the DOM.

If you do not want to display the bid sizes, then only add the Buy Order Column and not the Bid Size/Buy 
Column.

When the Buy Order Column is displayed, it will show the quantity of open Buy orders as shown in the image 
below:

The Buy Order Column will not be displayed if you are using Trade >> Show Market Data Columns and do 
not have Trade >> Trading Chart DOM On enabled.

Price

[Link] - [Top]
This column displays the price scale. It is a required column.

Sell Order Column - Left/Center/Right Aligned

[Link] - [Top]
This column is the Sell order column for order entry.

This column and the Ask Size/Sell Column are interchangeable on the DOM display, but they cannot both be 
removed from the DOM.

If you do not want to display the ask sizes, then only add the Sell Order Column and not the Ask Size/Sell 
Column.

When the Ask Order Column is displayed, it will show the quantity of open Sell orders as shown in the image 
below.

The Sell Order Column will not be displayed if you are using Trade >> Show Market Data Columns and do not 
have Trade >> Trading Chart DOM On enabled. 

Last Size - Left/Center/Right Aligned

[Link] - [Top]
This column is the volume of the last trade. It is only displayed at the current price.

Cumulative Last Size - Left/Center/Right Aligned

[Link] - [Top]
This column is a sum of the volume of trades which occurred at the current price. It is only displayed at the current 
price.

Whenever there is a change with the current price, the Cumulative Last Size is reset. There can be a change with 



the current price, that you may not see because it happens more quickly than the window updates.

If the option for Reset Cumulative Last Size on Bid Ask Change is not enabled, then whether the trade occurs at 
the Bid or Ask does not matter. If the market continues to trade at the same current price, the quantity/size of that 
trade is added to the Cumulative Last Size. Otherwise, if the option for Reset Cumulative Last size on Bid Ask 
Change is enabled, then the Cumulative Last Size will reset on a change from Bid to Ask or Ask to Bid while them 
market trades at the same price.

The coloring is controlled through the Chart/Trade DOM Cumulative Last Size Text Ask Trade, Chart/Trade 
DOM Cumulative Last Size Text Bid Trade, Chart/Trade DOM Cumulative Last Size Background Ask 
Trade, Chart/Trade DOM Cumulative Last Size Background Bid Trade color settings in the Graphics Settings 
window.

Combined Bid/Ask Size - Left/Center/Right Aligned

[Link] - [Top]
This column is a combination of the Bid and Ask size data from the market depth data.

Bid Size - Left/Center/Right Aligned

[Link] - [Top]
This column is the Bid Size data from the market depth data.

Ask Size - Left/Center/Right Aligned

[Link] - [Top]
This column is the Ask Size data from the market depth data.

Profit & Loss

[Link] - [Top]
For documentation for this column, refer to Chart DOM Position Profit and Loss Column.

Bid Size/Buy Column - Left/Center/Right Aligned

[Link] - [Top]
This column is a combination of the Bid Size data from the market depth data and the Buy order column.

This column and the Buy Order Column are interchangeable on the DOM display, but they cannot both be 
removed from the DOM.

Ask Size/Sell Column - Left/Center/Right Aligned

[Link] - [Top]
This column is a combination of the Ask Size data from the market depth data and the Sell order column.

This column and the Sell Order Column are interchangeable on the DOM display, but they cannot both be 
removed from the DOM.

Recent Bid Volume - Left/Center/Right Aligned

[Link] - [Top]
The Recent Bid Volume column can be left, center or right aligned. It calculates and displays the total Bid 
Volume at a price level where the market traded at and stayed at that price. The Bid Volume accumulates when the 
price level is traded at without changing. Therefore, if the market trades at the same Bid price multiple times, the 
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Bid Volume is accumulated at that price level.

The Bid Volume for a price level is reset when the market trades at a different price level, then trades back at a 
price level where there is previously accumulated Bid Volume and the new trade is at the best Bid. At that time the 
previously accumulated Bid Volume is reset back to zero and will display the Bid Volume from the most recent 
Bid trade. This resetting is completely independent of the Recent Ask Volume.

When Global Settings >> Chart DOM Settings >> Recent Bid Ask Volume Timeout in Milliseconds is 
nonzero, then the Recent Bid Volume is not reset if the market trades at a different price level and then trades back 
at a price level within the timeout setting. Related documentation.

When Global Settings >> Chart DOM Settings >> Reset Recent Bid/Ask Volume on Bid/Ask Change is 
enabled, when the Bid price changes, the recent Bid Volume at that price will be zeroed. Related documentation. 

The color of the Recent Bid Volume column is set with the Chart/Trade DOM Recent Bid Volume color. Refer 
to Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, ChartDOM, and Trade DOM for 
instructions to change this color.

This market data column only updates with trades and does not update from changes with market depth data 
although when there are changes with the best bid and ask, there will be a reset at those price levels if the Reset 
Recent Bid/Ask Volume on Bid/Ask Change option is enabled.

Recent Ask Volume - Left/Center/Right Aligned

[Link] - [Top]
The Recent Ask Volume column can be left, center or right aligned. It calculates and displays the total Ask 
Volume at a price level where the market traded at and stayed at that price. The Ask Volume accumulates when the 
price level is traded at without changing. Therefore, if the market trades at the same Ask price multiple times, the 
Ask Volume is accumulated at that price level.

The Ask Volume for a price level is reset when the market trades at a different price level, then trades back at a 
price level where there is previously accumulated Ask Volume and the new trade is at the best Ask. At that time 
the previously accumulated Ask Volume is reset back to zero and will display the Ask Volume from the most 
recent Ask trade. This resetting is completely independent of the Recent Bid Volume.

When Global Settings >> Chart DOM Settings >> Recent Bid Ask Volume Timeout in Milliseconds is 
nonzero, then the Recent Ask Volume is not reset if the market trades at a different price level and then trades back 
at a price level within the timeout setting. Related documentation.

When Global Settings >> Chart DOM Settings >> Reset Recent Bid/Ask Volume on Bid/Ask Change is set to 
Yes, when the Ask price changes, the Recent Ask Volume at that price will be zeroed. Related documentation.

The color of the Recent Ask Volume column is set with the Chart/Trade DOM Recent Ask Volume color. Refer 
to Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, ChartDOM, and Trade DOM for 
instructions to change this color.

This market data column only updates with trades and does not update from changes with market depth data 
although when there are changes with the best bid and ask, there will be a reset at those price levels if the Reset 
Recent Bid/Ask Volume on Bid/Ask Change option is enabled.

Current Traded Bid Volume - Left/Center/Right Aligned

[Link] - [Top]
The Current Traded Bid Volume column can be left, center or right aligned.

It calculates and displays the continuous accumulation of Bid Traded Volume at each price level from trades that 
have occurred since connecting to the data feed with File >> Connect to Data Feed.
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This column resets when Trade >> Clear Current Traded Bid/Ask Volume on Chart DOM is selected, a new 
connection to the data feed occurs, or you right-click on the price scale and select Clear Current Traded Bid/Ask 
Volume on the displayed menu.

Current Traded Ask Volume - Left/Center/Right Aligned

[Link] - [Top]
The Current Traded Ask Volume column can be left, center or right aligned.

This column calculates and displays the continuous accumulation of Ask Traded Volume at each price level from 
trades that have occurred since connecting to the data feed with File >> Connect to Data Feed.

This column resets when Trade >> Clear Current Traded Bid/Ask Volume on Chart DOM is selected, a new 
connection to the data feed occurs, or you right-click on the price scale and select Clear Current Traded Bid/Ask 
Volume on the displayed menu.

Current Traded Total Volume - Left/Center/Right Aligned

[Link] - [Top]
The Current Traded Total Volume column can be left, center or right aligned.

This column calculates and displays the continuous accumulation of Trade Volume at each price level from trades 
that have occurred since connecting to the data feed with File >> Connect to Data Feed.

This column resets when Trade >> Clear Current Traded Bid/Ask Volume on Chart DOM is selected, a new 
connection to the data feed occurs, or you right-click on the price scale and select Clear Current Traded Bid/Ask 
Volume on the displayed menu.

Bid Market Depth Pulling/Stacking - Left/Center/Right Aligned

[Link] - [Top]
The Bid Market Depth Pulling/Stacking market data column calculates and displays the change with a market 
depth quantity at a particular price level.

The initial value for a pulling/stacking value is 0.

If the current bid quantity at a price level is 100 and then it drops to 50, then the Bid/Ask Market Depth pulling/
stacking value at that price level will be changed by -50.

When there is a trade at that price level, the trade volume is added to this market depth quantity change. This 
calculation is done for all price levels which have market depth data.

For example, if the Bid quantity at price 100.0 is 50 and it drops to 40 and there has been a trade of 5, then the 
result is -5.

These change values represent pulling and stacking of limit orders at all of the various price levels there is market 
depth data for.

When there is a change with the best Bid or Ask prices, the pulling and stacking value for the best levels are reset 
back to 0.

The pulling and stacking values for the market depth levels which are beyond the number of available market 
depth levels, will also be reset back to 0 and not displayed.

Pulling and Stacking values are reset back to zero, upon a reconnection of the data feed. 

The options: Limit Maximum Pulling Stacking Value to Current Depth Quantity and Add Trade Volume to Pulling 
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Stacking Value For Price also affect the calculations.

The Bid Market Depth Pulling/Stacking column can be left, center or right aligned.

The color of the Bid Market Depth Pulling/Stacking column is set with the Chart/Trade Bid Market Depth 
Pulling/Stacking color. Refer to Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, 
ChartDOM, and Trade DOM for instructions to change this color.

The maximum number of pulling/stacking levels displayed is controlled with the Global Settings >> Chart DOM 
Settings >> Maximum Bid/Ask Market Depth Pulling/Stacking Levels setting.

This functionality is very sensitive to the market depth data provided by the data feed. So it is not likely to give a 
consistent result between different data feeds. The best reference is going to be one of the Real-Time Exchange 
Data Feeds Available from Sierra Chart. In the case of these data feeds and CME data, the changes in market depth 
are based upon the difference between the prior market depth data and the market depth data after the updates for a 
particular symbol in a single message on the CME MDP feed. So this is a very accurate transmission of data when 
using this data feed.

Different installations of Sierra Chart can show slightly or significantly different values for the pulling and stacking 
value at the same price level in the two installations of Sierra Chart you are comparing. The information here 
assumes each installation of Sierra Chart is using the same data feed. The reason for the difference is that the 
pulling and stacking values are incrementally calculated from the changes in market depth data since the time of 
connection to the data feed. Each installation of Sierra Chart will have a different connection time to the data feed. 
Also make sure the Maximum Bid/Ask Market Depth Pulling/Stacking Levels setting is the same between the two 
installations of Sierra Chart. 

Ask Market Depth Pulling/Stacking - Left/Center/Right Aligned

[Link] - [Top]
For a description of the Ask Market Depth Pulling/Stacking market data column, refer to Bid Market Depth 
Pulling/Stacking - Left/Center/Right Aligned.

The color of the Ask Market Depth Pulling/Stacking column is set with the Chart/Trade Ask Market Depth 
Pulling/Stacking color. Refer to Customizing Fonts, Colors, Line Styles, and Widths for Chart Trading, 
ChartDOM, and Trade DOM for instructions to change this color.

Combined Market Depth Pulling/Stacking - Left/Center/Right Aligned

[Link] - [Top]
The Combined Market Depth Pulling/Stacking column combines the data that is displayed in the Bid Market 
Depth Pulling/Stacking and the Ask Market Depth Pulling/Stacking columns and displays them in a single 
column.

The coloring of the numbers for this column are controlled through the settings for the Chart/Trade DOM Bid or 
Ask Market Depth Pulling/Stacking and the coloring of the Volume Bars are controlled through the settings for the 
Chart/Trade DOM Bid or Ask Market Depth Pulling/Stacking Volume Bars.

Notes About Market Depth Pulling/Stacking Data

[Link] - [Top]
For a description of the Ask/Bid Market Depth Pulling/Stacking market data columns, refer to Bid Market Depth 
Pulling/Stacking - Left/Center/Right Aligned.

There is no historical Market Depth Pulling and Stacking data available. It can only be calculated with streaming 
real-time or delayed Market Depth data. Or during a Chart Replay, and only if historical market depth data is 
available.
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Any Chart Studies, which display current or historical Market Depth Pulling and Stacking data, for other than the 
current most latest chart bar, will not have any Market Depth Pulling and Stacking data at those prior chart bars, 
unless those bars were formed with streaming real-time or delayed data, or were formed during a chart replay. 

Label Column

[Link] - [Top]
This particular column is used by study Subgraph Name and Value Labels when the Horizontal Alignment is set 
to Label Column. Therefore, it is necessary to add this Chart/Trade DOM column when using that Horizontal 
Alignment.

Bid Number of Orders - Left/Center/Right Aligned

[Link] - [Top]
This column displays the number of orders that make up the Bid Depth at that price level.

The Bid Number of Orders column can be left, center or right aligned.

Ask Number of Orders - Left/Center/Right Aligned

[Link] - [Top]
This column displays the number of orders that make up the Ask Depth at that price level.

The Ask Number of Orders column can be left, center or right aligned.

Bid Market Orders Column - Left/Center/Right Aligned

[Link] - [Top]
The Bid Market Orders Column displays the Bid Market by Order data. By default, only orders that are greater 
than 10 are displayed.

This column cannot be displayed at the same time as the Combine Bid Ask Market Orders Column. When one 
or the other is added to the list, then the other column will automatically be removed.

The option for Subscribe Market By Order Data When Market Depth Subscribe needs to be enabled in order to 
receive the Market by Order data.

The Bid Market Orders Column can be left, center, or right aligned. When left aligned, the Market by Order data 
that is closest to being filled is on the left-most side of the column. When center or right aligned, the Market by 
Order data that is closest to being filled is on the right-most side of the column.

Ask Market Orders Column - Left/Center/Right Aligned

[Link] - [Top]
The Ask Market Orders Column displays the Ask Market by Order data. By default, only orders that are greater 
than 10 are displayed.

This column cannot be displayed at the same time as the Combine Bid Ask Market Orders Column. When one 
or the other is added to the list, then the other column will automatically be removed.

The option for Subscribe Market By Order Data When Market Depth Subscribe needs to be enabled in order to 
receive the Market by Order data.

The Ask Market Orders Column can be left, center, or right aligned. When left aligned, the Market by Order data 
that is closest to being filled is on the left-most side of the column. When center or right aligned, the Market by 
Order data that is closest to being filled is on the right-most side of the column.
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Combined Bid Ask Market Orders Column - Left/Center/Right Aligned

[Link] - [Top]
The Combine Bid Ask Market Orders Column displays both the Bid and the Ask Market by Order data. By 
default, only orders that are greater than 10 are displayed.

This column cannot be displayed at the same time as either the Bid Market Orders Column or the Ask Market 
Orders Column. When one or the other is added to the list, then the other column will automatically be removed.

The option for Subscribe Market By Order Data When Market Depth Subscribe needs to be enabled in order to 
receive the Market by Order data.

The Combined Bid Ask Market Orders Column can be left, center, or right aligned. When left aligned, the 
Market by Order data that is closest to being filled is on the left-most side of the column. When center or right 
aligned, the Market by Order data that is closest to being filled is on the right-most side of the column.

General Purpose 1 / General Purpose 2

[Link] - [Top]
These columns just provide blank space on the Chart/Trade DOM. This blank space could be used by an ACSIL 
function using the Windows GDI. A future release may also support drawing into this column using ACSIL.

Displaying Resettable Current Traded Volume on Trade DOM

[Link] - [Top]
To display the current traded volume at each price level on the Chart or Trade DOM, add the Current Traded 
Total Volume column.

For instructions, refer to the Customize Trade/Chart DOM Columns and Descriptions section.

Resetting the Resettable Trade/Chart DOM Columns

[Link] - [Top]
To reset the Recent Bid Volume and the Recent Ask Volume columns on a Trade/Chart DOM for a symbol, 
right-click on the price scale and select Clear Recent Bid/Ask Volume. Refer to the image below.

To reset the Current Traded Bid Volume, Current Traded Ask Volume, Current Traded Total Volume 
columns on a Trade/Chart DOM for a symbol, right-click on the price scale and select Clear Current Traded Bid/
Ask Volume. Refer to the image below.

Keyboard Shortcuts can also be set up for these commands. They are located in Global Settings >> Customize 
Keyboard Shortcuts >> Commands >> Trading Keyboard Shortcuts.

Control Bar buttons can also be set up for these commands. They are located in Global Settings >> Customize 
Control Bars >> Control Bar # >> Available Control Bar Buttons >> Trade.

Questions about Chart/Trade DOM Market Data Columns

[Link] - [Top]
The information below is in regards to when there are questions about the data displayed in the Chart/Trade DOM 
market data columns. In particular in relation to the Volume by Price, Numbers Bars studies or Time and Sales 
window.

1. It is not valid to make a comparison to Recent Bid Volume and Recent Ask Volume to the total volume at a 
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price level from the Volume by Price study or to the Bid and Ask Volume values with the Numbers Bars 
study. There simply is no reliable way to compare the two and we will not provide any help in this regard.

2. To make sure the Volume by Price study is providing an accurate result, Sierra Chart must be set to a tick 
by tick data configuration.

3. And you need to check the Input settings for the Volume by Price study to make sure they are set as you 
require.

4. Make sure the chart has no Volume Filtering set.
5. All of the market data columns on the Trade/Chart DOM are accurately calculated. There is no possibility 

of any incorrect processing based upon the data received from the data feed. However, it is essential that 
the Tick Size setting for the symbol is set correctly in the Global Symbol Settings which it should be.

6. The market data columns Current Traded Bid Volume, Current Traded Ask Volume and Current Traded 
Total Volume cannot be reliably compared to the Volume by Price study for a particular price level because 
the starting points in time for these are simply different. 

The Volume by Price study relies on both its own Input settings and the Session Times in the chart for 
determining the starting time of a Volume Profile. You can see the starting time in the Window >> Chart 
Values Window for the most recent Volume Profile. 

Whereas the Current Traded Bid Volume, Current Traded Ask Volume and Current Traded Total Volume 
rely upon an arbitrary starting point in time which can be reset by the user.

7. The Recent Bid Volume and Recent Ask Volume cannot be reliably compared to the Time and Sales 
window trades because Recent Bid Volume and Recent Ask Volume reset back to 0 based on configured 
conditions, and also accumulate trade volume. There is simply no reliable way to correlate the two and we 
will not provide any help with this. You may also not be seeing all trading activity due to it occurring faster 
than chart the update interval. All trading activity is processed but may not always be visible in a display 
which only shows current values.

8.
9. If you want to present us a particular example for us to explain, you will need to to provide a lot of details 

and it would need to be done through a chart and not a Trade DOM. Any images would have to be 
uploaded according to our specifications. And you need to isolate it to a very specific market data column 
and case, without any vagueness. As a general rule, Sierra Chart support cannot generally rely upon what 
users present and tell us since we cannot validate what we are seeing in many cases. Unless it is completely 
clear to us. This is also going to be a chargeable support request at 75 USD per hour.

10. When conducting your own research, you also have the ability to examine the individual trades for a period 
of time through the Intraday Data Editor.

Estimated Position In Queue Tracking During Chart Replays

[Link] - [Top]
When you have set the Enable Estimated Position in Queue Tracking option to Yes, then this functionality is 
supported during chart replays.

However, for this to function properly, it requires historical market depth data having been recorded during the 
Data-Time range that the chart is being replayed during.

For complete documentation for this, refer to Replaying of Market Depth Data.

Setting Chart DOM Order Entry to Ignore Price When Determining 
Order Type

[Link] - [Top]
Follow the instructions below to set the Chart/Trade DOM order entry columns to ignore price when determining 
the order type.

1. Select Global Settings >> Chart DOM Settings.
2. Set the Order Inputs Above Last order types, to what you require.
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3. Set the Order Inputs Below Last order types to be completely identical to the order types set for Order 
Inputs Above Last.

4. Press OK.

*Last modified Friday, 29th November, 2024.
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Introduction

[Link] - [Top]
This page contains short animated images which demonstrate the three main methods to change the scaling on the 
Chart DOM or a Trade DOM.

These images show the Chart DOM on a chart. The scaling methods also apply to a Trade DOM, since that uses 
the very same functionality as the Chart DOM. For more detailed documentation, refer to Interactive Scaling.

Interactive Scale Move

[Link] - [Top]

Interactive Scale Range

[Link] - [Top]

Auto Scale the Chart DOM

[Link] - [Top]
In the below animated image, we right-click on the scale of numbers to bring up the menu and select Auto Scale 
the Chart DOM.

When using this function on a chart and not a Trade DOM, you may want to set the Scale Increment to be equal to 
the chart Tick Size so there is a price scale number at each tick. To do this, refer to Opening the Scale Window for 
the Main Price Graph. Set the Scale Increment to the same value set in Chart >> Chart Settings >> Tick Size.
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Auto Centering Price Scale on Chart DOM

[Link] - [Top]
To automatically center the last trade price on the Chart DOM or Trade DOM, follow the below instructions: 

1. Right-click on the price scale of numbers and select Scale Settings.
2. Select Scale Range >> Constant Range.
3. Set the Range to the price range that you require. Although this can be easily changed later by using 

Interactive Scale Range. 
4. Select Constant Range Scale Mode >> Re-Center to the Last Price on Every Update.
5. Press OK.
6. Follow the instructions in the Interactive Scale Range section to adjust the displayed range of prices for the 

Constant Range Scale.

Locking and Unlocking the Chart DOM Scale

[Link] - [Top]
It is possible to lock and unlock the Chart DOM or Trade DOM scale so it cannot be moved or changed by the 
user.

Right-click on the price scale on the Chart DOM or Trade DOM and select Interactive Scale Locked to lock the 
scale.

Right-click on the price scale on the Chart DOM or Trade DOM and select Interactive Scale Range or 
Interactive Scale Move to unlock the scale.

*Last modified Thursday, 03rd March, 2022.
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Introduction

[Link] - [Top]
Sierra Chart provides a Trade Simulation feature which simulates the acceptance, management and filling of Trade 
Orders, and tracking of Trade Positions internally in Sierra Chart. This simulates trading as if you were connected 
to a live trading account. 

Detailed trading results are provided and can be analyzed through the Trade >> Trade Activity Log. 

The Trade Simulation Mode feature is also fully supported during a Chart Replay. When replaying a chart, Sierra 
Chart will be placed into Trade Simulation Mode since this is required.

This feature can be used when connected to a Data only service and can be used when connected to a Trading 
service when you do not want to send orders to your Trading service and instead want to have them simulated.

All trading functionality in Sierra Chart is supported when using Sierra Chart Trade Simulation Mode. 

However, Trade >> Trade Positions Window and Trade >> Trade Account Monitor do not provide any 
information for the internal Trade Simulation Mode of Sierra Chart. There is no account balance tracking in Trade 
Simulation Mode and positions are viewed only within the charts themselves. Trade >> Trade Orders Window 
will list simulated orders though.

Orders submitted through charts when in Trade Simulation Mode, will not have positions which are accessible 
through the DTC Protocol Server. For this type of functionality, you need to use the Simulated Trading Service . 

There is also the server-based Simulated Trading Service available which also provides account balance tracking 
and provides a very realistic simulated server-based trading service. However, that service cannot be used during 
chart replays. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index509f.html?page=doc/TradeActivityLog.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index9600.html?page=doc/ReplayChart.html#TradePositionQuantityDuringReplayAndJumpingBack
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index9600.html?page=doc/ReplayChart.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexedef.html?page=doc/DTCServer.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index7ada.html?page=doc/SimulatedFuturesTradingService.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index7ada.html?page=doc/SimulatedFuturesTradingService.php


It is important to be aware of differences between simulated trading versus actual live trading. Refer to Differences 
Between Live Automated Trading and Simulated Automated Trading. 

Using Trade Simulation

[Link] - [Top]

1. To use the trade simulation feature, simply select Trade >> Trade Simulation Mode On on the menu and 
make sure it is checked. If trade simulation mode is active, then there will be a check mark by this menu 
command. If it is not active, then there will not be a check mark by this menu command. 

2. When Trade Simulation Mode is enabled, then on the title bar you will see the word [Sim], indicating 
Sierra Chart is in Trade Simulation Mode.

3. Select Chart >> Chart Settings, on the menu. Verify that the Tick Size is set properly for the symbol. The 
Tick Size represents the smallest increment that the symbol trades in. For typical stocks, use .01. For mini 
S&P futures (ES), you usually will use .25. Normally the Tick Size is set properly from the Global Symbol 
Settings.

4. Press OK.
5. Make certain you are connected to the real-time data feed by selecting File >> Connect to Data Feed. This 

is necessary to receive real-time prices.
6. When in Trade Simulation Mode, all trading functionality in Sierra Chart works normally with one 

exception, and that is orders are not sent to your trading service and are instead are simulated within Sierra 
Chart.

7. An order that you submit, will be processed within Sierra Chart. If Sierra Chart is not running, then the 
order cannot fill if it has not already filled while Sierra Chart is running.

Trade Simulation Position Quantity Calculation

[Link] - [Top]
Each chart that is used for trading or is displaying a Trade Position line and Orders, has in it what is called the 
Trades list which is used to keep track of the trades and calculate the current Trade Position Quantity for that chart. 

For an understanding of how the Position Quantity in the chart is determined, refer to Open Quantity Field 
Calculation.

During a chart replay, only the fills up to the Date-Time where the replay began are loaded in the Trades list and 
affect the initiall Position Quantity. Any other order fills after this Date-Time which exist, are just ignored and 
have no effect upon the Position Quantity. 

The first fill loaded into the chart is affected by the setting Chart >> Chart Settings >> Trading >> Order Fills 
Start Date-Time. Normally the setting should be left blank in the case of simulated trading, which will cause all 
order fills to be loaded in the case of simulated trading. If it is changed, it will alter the Position Quantity.

For further details about this, refer to Order Fills Start Date-Time. 

When using the Order Fills Start Date-Time setting you will need to uncheck Chart >> Chart Settings >> 
Trading >> Load Order Fills for Current Day Only. 

There is initial order fill filtering for the Trades list used in a chart and by the Trade Statistics, Trades and Period 
Stats tabs of the Trade Activity Log, so the first fill loaded is aligned to the beginning of a new Trade Position to 
generate consistently accurate trading statistics including the current Trade Position Quantity and Daily Profit/
Loss. 

When you start a Chart Replay and plan to do trading, and you do not clear the existing Trade Activity which 
would include any prior order fills, you are prompted for this, and during that replay you also start to perform 
trading, then you will have a situation where when you stop the replay, both the prior order fills and any new order 
fills during the latest replay will be combined together giving you an incorrect Position Quantity after the replay is 
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finished and you reload the chart. 

This is why it is important, to always clear the prior Trade Activity when starting a replay.

If you do not, then during that replay, when you encounter the Date-Time of a prior order fill, it is not going to be 
added to the chart and it will not affect the Position Quantity. 

The chart has to be reloaded, and that date and time has to be loaded during the initial load of data, for that order 
fill to be loaded into the Trades list in the chart and affect the Position Quantity.

This also creates a problem when you jump back in time and you start jumping before existing order fills, as you 
then replay forward, those order fills will not be loaded into the Trades list in the chart and have an effect on the 
Position Quantity.

However, when the chart replay is finished they will affect the Position Quantity and then give you a completely 
different Position Quantity which would likely be unexpected.

Another important thing to understand about the reported Position Quantity in a chart when in Trade Simulation 
Mode is that since it is calculated from the order fills loaded in the chart, and there is a request for those order fills 
that occurs in the background and takes time to complete, the fills do not load immediately into the chart when the 
chart is loaded or reloaded.

Therefore, the Position Quantity may not immediately show up and take time, possibly a few seconds or longer. 
The background query has to complete and then when the order fills are loaded in the chart upon completion of the 
query, the Position Quantity will then display on the Trade Window for the chart and also the Position line on the 
chart, assuming it is a nonzero quantity.

Using Trade Simulation Mode and Live Trading at Same Time

[Link] - [Top]
It is not supported within a single instance of Sierra Chart to use Trade Simulation Mode and also perform live 
trading with the external trading service at the same time. 

To do this requires using two separate instances of Sierra Chart. One with Trade Simulation Mode enabled and 
the one without it enabled. 

To use another instance of Sierra Chart refer to Using DTC Server for Data and Trading in Another Sierra Chart 
Instance.

The Sub Instance will need to be the instance of Sierra Chart that has Trade >> Trade Simulation Mode On 
enabled. It cannot be the main instance. 

Multiple Trade Simulation Accounts

[Link] - [Top]
Newer versions of Sierra Chart supports multiple Trade Simulation Accounts. 

The number of trade simulation accounts is set through Global Settings >> General Trade Settings >> Number 
Simulation Accounts. Specify a number between 1 to 400.

The main reason for multiple simulation accounts is that if you are performing back testing with different 
parameters, you can run each back test in a separate trade simulation account and have all of the back testing 
results saved in each individual account, for review within the Trade >> Trade Activity Log.

You can also run multiple trading systems at the same time and perform manual trading for the same symbol, with 
real-time data, if each of them is using a different simulated trading account.
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Select the Trade Account on the Trade Window for the chart or Trade DOM as shown in the image below. 

 

Using Trade Simulation During Replays

[Link] - [Top]
Trade Simulation Mode is fully supported when Intraday charts are replayed. Only Intraday charts can be replayed. 
Therefore, to use Trade Simulation Mode during a replay means you can only use an Intraday chart. Not a 
Historical Daily chart. Follow the steps below to use Trade Simulation Mode during chart replays.

1. Select Chart >> Chart Settings, on the menu. Verify that the Tick Size is set properly for the symbol. The 
Tick Size represents the smallest increment that the symbol trades in. Normally the Tick Size is set properly 
from the Global Settings >> Symbol Settings.

2. Press OK.
3. Replay your charts following the instructions on the Replaying Charts page. 
4. To enter an order, you simply enter orders as you normally would using any of the methods for order entry. 

You are also able to modify and cancel orders using the standard methods in Sierra Chart.
Additional Steps When Replaying Multiple Charts or Trade DOMs

[Link] - [Top]
1. Replaying Multiple Charts: When you are using Trade Simulation Mode during replays and you are 

replaying more than one chart for the same symbol you are trading, then you need to follow these 
additional steps. Otherwise, if you do not, then the Last trade price on the charts and Trade DOMs 
replaying for the same symbol, will not always match. 

2. The Session Times in Chart >> Chart Settings in all of the charts that are replaying for the symbol you 
are trading, must be identical or they need to be 0:00:00 to 23:59:59.

3. Set the Days to Load setting under Chart >> Chart Settings for any other charts or Trade DOMs being 
replayed to be the same or greater than the chart you are controlling the replay from. Important: This is 
especially true for Trade DOMs.

4. You must also have started replaying all of the charts by using For All Charts in Chartbook on the 
Replay Control Panel window. You cannot start the replays individually.

Trade Simulation Accuracy and Bid/Ask Prices During Replays

[Link] - [Top]
This section explains Trade Simulation accuracy when replaying a chart. This also applies to Auto-Trade system 
Replay Based Back-Testing because Auto-Trade system Replay Based Back-Testing is performed by replaying a 
chart.

This section also explains how Bid and Ask prices are determined during replays and for Bar Based Back Testing.

When a chart is updating with live market data, the Bid and Ask are determined by the live market data feed. In 
this case, the Bid and Ask prices are never simulated.

Orders are filled based on Bid and Ask, and Last trade price data. For complete information about how the different 
order types are filled, refer to the How Orders Are Filled section. 

During a replay, there are two different methods by which the Bid and Ask prices are determined.

Method 1 - Recorded Actual Bid and Ask Prices

[Link] - [Top]
In the case of Method 1, the method by which the Bid and Ask prices are determined is from the actual prices that 
existed in real time. For many of the supported Data and Trading services, when using an Intraday Data Storage 
Time Unit of 1 Tick, the actual Bid and Ask prices during a replay are set to what they actually were during the 
real-time trading. This data is available from June 23, 2014 when using newer versions of Sierra Chart. To take 
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advantage of this feature, select Global Settings >> Data/Trade Service Settings. Set the Intraday Data Storage 
Time Unit to 1 Tick. 

If you make a change to the Intraday Data Storage Time Unit setting in the Data/Trade Service Settings 
window, then you will need to re-download the data in the Intraday chart by going to the chart and selecting Edit 
>> Delete All Data And Download. This only needs to be done once for each symbol.

In the case of Method 1, to determine if you actually have the historical Bid and Ask prices, go to a chart and select 
Edit >> Edit/Download Data - Intraday chart. When looking at an individual data record, if the Open is 0 and 
the Number of Trades is 1, then the High and Low fields represent the Ask and Bid prices respectively. 

In the case when the actual Bid and Ask prices are stored with every trade, an ACSIL study can access the actual 
Bid and Ask prices during a replay with sc.Ask and sc.Bid.

The following describes corrections which are made to the Bid Price and Ask Price in order to have reasonable 
prices to work with when filling orders. 

If the BidPrice is greater than the AskPrice then both the BidPrice and AskPrice will be set to the LastPrice.

If the LastPrice is greater than the AskPrice, then the BidPrice is set to the LastPrice minus the symbol tick size, 
and the AskPrice is set to the LastPrice. Else if the LastPrice is less than the BidPrice then the BidPrice is set to the 
LastPrice and the AskPrice is set to the LastPrice plus the symbol tick size. 

When a correction is made, you can tell by looking at the Order Action Source field for the order fill in the Trade 
Activity Log. It will contain the following text: Bid ask corrected. 

Method 2 - Estimated Bid and Ask Prices

[Link] - [Top]
The second method by which the Bid and Ask prices are determined is they are derived from the High, Low, 
Close/Last values of the underlying data records read into the chart from the Intraday data file during a chart 
replay. 

There is a special algorithm used to determine the Bid and Ask from these values (explained below). The Bid and 
Ask will always be 1 tick apart. Each of the High, Low, Close/Last values from the underlying data records are 
processed individually.

The High, Low, Close/Last data record values are processed individually during a replay. The Low is processed 
first if the Close is closer to the High compared to Low, or the High is processed first if the Close is closer to the 
Low compared to the High.

In the case of a Bar Based Back Test, the Bid and Ask prices are determined from the Open, High, Low, Close 
values of the chart bars. The order in which these are processed from the chart bars is explained in the Bar Based 
Back Testing Notes section. 

As these prices are being processed, Sierra Chart checks if the current price, whether this is the Open, High, Low, 
or Close/Last, has moved up, down, or stayed the same compared to prior Open, High, Low, Close previously 
processed. 

If the price has moved up compared to prior price processed (one of the Open, High, Low Close values), then it is 
assumed that the trade occurred at the Ask price. The Ask price will be set to this current price and the Bid price 
will be set one tick lower. 

If the price has moved down compared to the prior price processed, then it is assumed that the trade occurred at the 
Bid price. The Bid price will be set to this current price and the Ask price will be set one tick higher. If there is no 
change with the current price compared to the prior price processed (one of the Open, High, Low Close values), 
then the Bid and Ask remain the same.
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Keep in mind that the High, Low, Close/Last values we are referring to here are from the underlying data records 
in the Intraday data file in the case of a chart replay. Not the bar values necessarily. However, they are the bar 
values in the case of a Bar Based Back Test. 

The time frame of the data records in the file could range anywhere from 1 tick to 1 minute. A smaller time frame 
per record will give you the most accurate simulation results, although back testing will be slower.

The time frame of the data records in the file depends upon the Data or Trading service you are using and a setting. 
Select Global Settings >> Data/Trade Service Settings. Set the Intraday Data Storage Time Unit to 2 seconds 
or less for the greatest accuracy.

If you make a change to the Intraday Data Storage Time Unit setting in the Data/Trade Service Settings 
window, then you will need to re-download the data in the Intraday chart by going to the chart and selecting Edit 
>> Delete All Data And Download.

Once you re-download the Intraday data for a symbol in one of the charts, you do not have to do it for other 
Intraday charts of the same symbol. Since all charts of the same symbol share the same data file. 

When the Bid and Ask prices need to be estimated, the actual values will not represent what they necessarily were 
in real-time. Therefore, trade simulation results during a replay will differ compared to actual live market 
conditions.

Increasing Spread Between Bid and Ask Prices

[Link] - [Top]
This information applies to Intraday charts only. If you want to have the Bid and Ask be more than 1 tick apart 
during a replay or during back testing, then follow the instructions below:

1. Select Global Settings >> Data/Trade Service Settings.
2. Set the Intraday Data Storage Time Unit to 1 Second.
3. Press OK.
4. Go to the Intraday chart and re-download the data with Edit >> Delete All Data and Download. This will 

ensure the data records in the Intraday chart data file are of a 1 second timeframe each.
5. Select Chart >> Chart Settings.
6. Increase the Tick Size. If you make it twice the actual Tick Size, then this will result in the Bid and Ask 

being 2 ticks apart.

How Orders are Filled

[Link] - [Top]
This section explains how the different order types are filled in Trade Simulation Mode. The Last, Bid, and Ask 
prices are used for this.

In the case of when using Trade Simulation Mode with real-time market data, the Bid and Ask are provided by the 
data feed. In the case of a chart replay, they are calculated and the method by which they are is explained in the 
Trade Simulation Accuracy and Bid/Ask Prices During Replays section.

To ensure no market data is missed when evaluating simulated orders for fills during real-time market data 
updating, make sure the Global Settings >> Data/Trade Service Settings >> Number of Stored Time and Sales 
Records is set high enough. To be safe, you may want to set this to 10000. The higher the number, the more 
memory used if you track a lot of symbols in real-time within Sierra Chart. 

Each Time and Sales record stores either a Trade or a Bid and Ask update. The number of records needs to be high 
enough to hold the records between each chart update. The chart update interval is set through Global Settings >> 
General Settings >> Chart Update Interval. The Chart Update Interval can also be set individually in a chart 
in Chart >> Chart Settings >> Display.

Orders will only be filled when Sierra Chart is running. Orders will not be filled when Sierra Chart is not running. 



If you have a simulated order which is still working when Sierra Chart is started, it will fill according to the current 
prices for the symbol and the current time.

Select Window >> Current Quote Window, to view the current Bid and Ask prices.

When an order fills in Sierra Chart Trade Simulation Mode, the current Bid, Ask and Last trade prices at the time 
of the order fill are logged with the order Fill entry in the Trade >> Trade Activity Log >> Trade Activity tab. 
Look at the Order Action Source field. Example:

[Sim]XAUUSD Trade simulation fill. Bid: 1071.90 Ask: 1072.40 Last: 1072.15
This is very useful information to know exactly what the Bid, Ask and Last trade prices were at the time of the fill to 
know exactly what triggered the order fill.

If you believe there is a problem with the Bid and Ask prices, then you need to determine the reason for this or 
provide support some simple background information about what you are doing in order for us to provide some 
help. 

There is one setting which affects how orders are filled. This is the Simulated Order: Use Last Trade Price For Fill 
When Bid Ask Beyond Last Trade Price setting. 

Market Orders

[Link] - [Top]
A Buy market order will be filled at the Ask price. A Sell market order will be filled at the Bid price. Market orders 
are always filled immediately. If the Bid and Ask prices are 0, then a market order will fill at the last trade price.

Limit Orders

[Link] - [Top]
Limit orders are filled based upon the Bid and Ask prices.

A Buy Limit order will only be filled when the Ask price is equal to or less than the limit price. And it will be filled 
at the Ask price when this condition is met. 

A Sell Limit order will only be filled when the Bid price is equal to or greater than the limit price. And it will be 
filled at the Bid price when this condition is met.

When the best Bid and Ask prices are both beyond the last trade price, and the conditions for filling the order have 
been met as explained above, the last trade price will be used to fill the order. This is so that the order fill matches 
with the last trade price which is what users normally expect. Otherwise, it generates questions/complaints to us 
about why the price did not fill as expected even though the fill was technically correct based on the bid/ask.

For more realistic order fills according to the order position in the queue, when there is bid size and ask size data or 
when market depth data provided for the symbol, enable the Estimated Position in Queue Tracking option. This 
option only applies to non-replaying charts. In this particular case a Buy Limit order can fill when it is at the best 
Bid price once its Position in Queue goes to 0. A Sell Limit order can fill when it is at the best Ask price once its 
Position in Queue goes to 0.

During a bar based back test, a resting Limit order will not fill at a price better than the Limit price if the bid and 
ask prices processed are beyond the Limit order price and have triggered the Limit order price. Instead the order 
will be filled at the Limit order price, which can be a worse price than the processed bid and ask prices. This 
happens in order to simulate smooth price movement in the case where when running a bar based back test, not 
every price tick is necessarily available.

Stop Orders

[Link] - [Top]
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A Buy Stop order will only be filled when the current Last trade price is equal to or greater than the Stop price. 
And it will be filled at the current Ask price when this condition is met. In the case where the Bid and Ask prices 
are higher than the last trade price, then the Buy Stop order will be filled at the last trade price +1 Tick. 

A Sell Stop order will only be filled when the current Last price is equal to or less than the Stop price. And it will 
be filled at the current Bid price when this condition is met. In the case where the Bid and Ask prices are lower 
than the last trade price, then the Sell Stop order will be filled at the last trade price -1 Tick.

During a replay the Bid and Ask prices are estimated if there is not tick by tick data, or actual if there is tick by tick 
data. Refer to Trade Simulation Accuracy and Bid/Ask Prices During Replays.

During a Bar Based Back Test, a resting Stop order will not fill at a price which is more than 1 tick away from the 
Stop price if the Bid and Ask prices processed are beyond the Stop order price and the Last trade price has 
triggered the Stop. So the order will be filled at the Stop order price +/- 1 Tick, which can be different than the 
processed Bid and Ask prices. This happens in order to simulate smooth price movement in the case where when 
running a bar based back test, not every price tick is necessarily available.

During a Bar Based Back Test, in the case where a resting Stop order filled at a price which is within 1 tick from 
the Stop price if the Bid and Ask prices processed are beyond the Stop order price and the Last trade price has 
triggered the Stop (as explained above), the Low or High of a bar which did trigger the Stop, still is recorded in the 
Highest Price While Open and Lowest Price While Open fields with the order fill and does affect the Trade 
Statistics fields like Runup, Drawndown, and Maximum Open Position Profit and Loss. Therefore, this can result 
in more extreme values which maybe inconsistent with what is expected from the actual Stop fill price.

Stop-Limit Orders

[Link] - [Top]
A Stop-Limit order consists of both a Stop order and a Limit order. First the Stop order is effective and and triggers 
according to the Stop order rules above.

After the Stop order has been triggered according to the Stop Order rules, the order then becomes a Limit order and 
the Limit order fills according to the Limit order rules above.

It needs to be understood, that a Stop order is triggered by the Last trade prices and the Limit order is filled 
according to the current Bid and Ask prices. You need to be aware of this in order to understand the behavior that 
you see.

Market If Touched Orders

[Link] - [Top]
A Buy Market If Touched order will only be filled when the current Last trade price is equal to or less than the 
Trigger price. And it will be filled at the Ask price when this condition is met.

A Sell Market If Touched order will only be filled when the current Last price is equal to or higher than the Trigger 
price. And it will be filled at the Bid price when this condition is met.

Time Stamping for Order Fills

[Link] - [Top]
There are various rules to determine the timestamp of an order fill. They are described as follows. It is important to 
understand how this works because there are scenarios where the timestamp could be inaccurate causing the order 
fill to not be properly matched with other fills and it may not appear in the correct location on the chart timewise.

During a chart replay the timestamp of the fill will be based upon the ending time of the most recent chart bar, 
which is building at the time of the fill. 

When a chart is not replaying and there is a local simulated fill the timestamp will be based upon the current 
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system time. If your system clock is not accurate the fill time will be inaccurate. However, in the case of delayed 
market data the fill time will be based upon the ending time of the most recent chart bar. 

When a chart is not replaying and there is a live order fill from the external trading service, the timestamp will be 
based upon the fill time from the Trading service or the current system time. If your system clock is not accurate 
the fill time will be inaccurate. 

Time In Force for Trade Simulation Mode

[Link] - [Top]
The following lists the options for Time In Force and describes how each is handled during Simulated Trading 
within Sierra Chart.

These apply to the Time In Force setting on the Trade Window and the Time in Force for Attached Orders setting. 
You need to check both of those settings to ensure you have them set as required.

Day

[Link] - [Top]
When Time In Force is set to Day and orders are entered in Simulation Mode, then these orders are cancelled at 1 
second past the End Time as defined in the Global Symbol Settings. The time zone for the End Time is according 
to the Time Zone setting for the symbol as set in the Global Symbol Settings.

Note that this is not the End Time for the session as defined in the Chart Settings.

When an order is canceled because it has expired because it has a Time in Force of Day, the Order Action Source 
field for the order in the Trade Activity Log will contain the following text Order is expired. The Trade Activity 
Log has full details of all trade activity and is what you should use to understand all trading behaviors.

Good Till Cancelled

[Link] - [Top]
When Time In Force is set to Good Till Cancelled and orders are entered in Simulation Mode, then these orders 
will not be cancelled unless they are filled or are cancelled by some other intervention.

Good Till Date Time

[Link] - [Top]
When Time In Force is set to Good Till Date Time and orders are entered in Simulation Mode, then these orders 
will be cancelled automatically at the Date and Time entered in the Date-Time field.

Immediate Or Cancel

[Link] - [Top]
When Time In Force is set to Immediate Or Cancel and orders are entered in Simulation Mode, then these orders 
will not be cancelled unless they are filled or are cancelled by some other intervention.

All or None

[Link] - [Top]
When Time In Force is set to All or None and orders are entered in Simulation Mode, then these orders will not 
be cancelled unless they are filled or are cancelled by some other intervention.

Fill Or Kill

[Link] - [Top]
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When Time In Force is set to Fill Or Kill and orders are entered in Simulation Mode, then these orders will not be 
cancelled unless they are filled or are cancelled by some other intervention.

Send Order At Time

[Link] - [Top]
When Time In Force is set to Send Order At Time and orders are entered in Simulation Mode, then these orders 
are processed at the time defined in the Time Field.

Midpoint Price Chart Bars and Fill Prices

[Link] - [Top]
Some symbols with some Data or Trading services will provide only Bid and Ask prices. There are no last trade 
prices. By default, for this type of data, the price range of the bars in the chart will only be based upon the average 
of the Bid and Ask prices. This is known as the midpoint price. Therefore, the High and Low values for a chart bar 
will not include the highest Ask or the lowest Bid during the timeframe of that chart bar.

For more information, refer to Forex/CFD Market Data and Data Recording Modes. It is possible to use a different 
Data Recording Mode with the symbol.

What this means, is that when an order fills, the fill price can very well be beyond the extreme High and Low for 
chart bar. Orders will fill at the Bid or Ask price which can be beyond the High and Low. This is important to 
understand.

Why Fill and Order Prices Can Be Wrong or Unexpected / Orders Do 
Not Fill When Expected

[Link] - [Top]
The following issues with Simulated orders when in Trade Simulation Mode:

1. Market orders are filling at prices away from the current price.
2. When buying or selling at the Bid or Ask, the order price is at an unexpected price.
3. Limit or Stop Orders are not filling when expected or fill unexpectedly.

Can be due to the following:

• Invalid Bid and Ask data: Invalid Bid and Ask price data can cause the above described issues. Although, it 
is not possible to have invalid Bid and Ask data during replays unless the Tick Size setting in Chart >> 
Chart Settings is wrong. 

When you are receiving real-time data from the connected Data or Trading service, the service could be 
providing invalid Bid and Ask data. To confirm this, select Window >> Current Quote Window. 

Look at the Bid and Ask prices. If they are significantly different than the Last trade price, then they may 
not be correct. In this case you may want to reconnect to the data feed by selecting File >> Disconnect and 
then File >> Connect to Data Feed. 

Invalid Bid and Ask price data will not prevent a Stop order from filling. 
• The Bid and Ask prices are valid prices but are at values you do not expect. You can see the current Bid 

and Ask for the symbol of a chart through Window >> Current Quote Window. You can see what the 
Bid, Ask, and Last are the time an order fills since this information is logged. Refer to How Orders Are 
Filled.

• Having an incorrect Tick Size and Price Display Format settings. These are set in Chart >> Chart 
Settings. 

• Misunderstanding about How Orders Are Filled. It is essential to understand how orders are filled. You 
may find that the order behavior that you are seeing is completely normal.
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• For a simulated order to be evaluated for a fill, the following needs to be true:
◦ Trade >> Trade Simulation Mode needs to be enabled.
◦ The original chart the order was entered from needs to continue to be open while the order is in a 

working state (not with a Filled, Canceled, Error Status).
◦ The original chart the order was entered from needs to have Trade >> Show Orders and Position 

checked while the order is still working, for the order to be filled. Otherwise, the orders from the 
chart will not fill.

◦ The original chart the order was entered from needs to have the Trade Account set to the same 
Trade Account that was selected when the order was originally entered.

◦ The original chart the order was entered from needs to be set to the same Symbol as when the order 
was originally entered.

◦ In the case when the order is not associated with a chart replay, Sierra Chart must be connected to 
the data feed (File >> Connect to Data Feed).

◦ Sierra Chart must be running.
◦ Your computer must not be in a Sleep state.

• None of the above is required when using the Simulated Trading Service. Orders will still fill without any 
of the above required conditions. 

• In the case of when a chart is updating with real-time data, not during a chart replay, if Global Settings >> 
Data/Trade Service Settings >> Number of Stored Time and Sales Records is set too low like under 
500 and also depending upon the Chart Update Interval setting, some prices can be missed which are used 
for filling orders. We recommend setting Number of Stored Time and Sales Records to 5000. 

The Number of Stored Time and Sales Records setting cannot be set to 0. Otherwise, simulated orders 
will not be filled and the management of trailing stop orders will not occur. After changing this setting, 
reconnect to the data feed with File >> Disconnect and File >> Connect to Data Feed. 

• When using a Trade and Current Quote Symbol the orders will be filled using the pricing for that symbol 
and not the main Symbol of the chart. 

Therefore, if the Trade And Current Quote Symbol is a lower liquidity symbol, the Bid and Ask prices 
could be significantly different compared to the main symbol of the chart. 

Order Fills Do Not Match with Price Bars

[Link] - [Top]
If you notice that the price level that an order fills at on a chart bar is outside the high to low range of the chart bar, 
then this can be due to one of the following reasons:

• The Bid or Ask prices caused the Limit order to fill. For complete details about this, refer to How Orders 
Are Filled.

• If the order fill occurred when the chart is not replaying, then your computer's clock may not be set 
accurately since the order fills are time stamped using your local computer clock. Refer to help topic 38.

Viewing Open Orders and Order Data

[Link] - [Top]
Open orders can be viewed on a chart if Chart Trade Mode is on. To enable Chart Trade Mode, make sure there is 
a checkmark by Trade >> Chart Trade Mode On.

You can also view all of your orders through the Trade >> Trade Orders Window. 

To sort the orders in the Orders list, click on a column header that you want them sorted by. For example, if you 
want all of the Open orders to be listed at the top, then click on the Status header once or twice and then they will 
be displayed at the top.
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Viewing Positions and Current Profit/Loss

[Link] - [Top]
You can view the current simulated Trade Position for a particular Symbol and Trade Account through the Position 
Line on a chart, Trade DOM. Or on the Chart Stats tab of the Trade >> Trade Activity Log window.

To view the current Trade Position for a symbol and Trade Account, on a chart or Trade DOM, make sure there is 
a check mark by Trade >> Show Orders and Position on the menu. This menu command applies to the active 
chart or Trade DOM. 

By default, this menu option will be checked when the chart is in Chart Trade Mode (Trade >> Chart Trade 
Mode On).

The Trade Position for the symbol will be displayed as a box and line on the chart or Trade DOM at the level of the 
Position Average Price. If you do not see the Profit/Loss value on the Trade Position line, then enable Trade >> 
Chart Trade Settings >> Position >> Display Profit/Loss on Position Line.

To view the current simulated Trade Positions in a central location, select Trade >> Trade Activity Log on the 
menu. Select the Chart Stats tab. 

Simulated positions begin with the text [Sim]. On that tab you will only see Trade Position and other trading 
related data for symbols that have charts open for them, and where those charts are maintaining an internal Trades 
list. The internal Trades list will be maintained in the chart if the chart is in Chart Trade Mode or in the case of 
Trade DOM window charts.

The Trade >> Trade Positions Window will not show positions for an internal simulated trading account (Sim#). 

Account Balance

[Link] - [Top]
Sierra Chart Trade Simulation Mode does not maintain an Account Balance. The account balances that you see on 
the Trade >> Account Balances Window are only for the external Trading service you may be using. 

You will never see account balance information for an internal simulated trading account (Sim#) on that window. 

As an alternative to not having account balance information in Trade Simulation Mode, we recommend using the 
Trades Tab on the Trade Activity Log for a listing of all of your trades. This includes a running sum of the profit or 
loss for those trades. 

There is also the Trade Statistics Tab as well. Both the Trades and Trade Statistics tabs update has trading occurs.

The Sierra Chart Simulated Trading Service does support an Account Balance. You are able to set up an account 
with that service. That service also supports Account Balance Adjustments. 

Trade Simulation When Disconnected from Server

[Link] - [Top]
Sierra Chart Trade Simulation Mode is a feature within the Sierra Chart software itself. The orders are filled on the 
client side (within Sierra Chart) according to the rules documented in the How Orders Are Filled section. 

Therefore, when there are currently simulated Open orders entered from a chart that is not replaying, it is necessary 
for Sierra Chart to be connected to the data feed (File >> Connect to Data Feed) in order for the orders to fill.

When disconnected from the data feed or Sierra Chart is not running, the orders will not fill.

For additional information, refer to Why Fill and Order Prices Can Be Wrong or Unexpected / Orders Do Not Fill 
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When Expected. 

Automatic Enabling of Trade Simulation Mode

[Link] - [Top]
Trade >> Trade Simulation Mode On can only be enabled under the following conditions.

The user manually selects this command and places a check mark by it. 

Sierra Chart is set to use a Data service selected through Global Settings >> Data/Trade Service Settings >> 
Service which does not support trading. When performing any kind of trading action such as submitting an order, 
Trade Simulation Mode will automatically be activated in this case.

Solving Order is Expired Issue
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If the Time in Force for an order is Day, then when using Trade Simulation Mode, this order will expire at the end 
of the day. For further details refer to Time In Force for Trade Simulation Mode.

To see if this has occurred, go to the Trade >> Trade Activity Log and select the Trade Activity tab. Look at the 
OrderActionSource field for the last line of the order. It will contain the text Order is expired.

To prevent this, you need to set the Time in Force for main order to Good Till Canceled and the Time in Force for 
Attached Orders also to Good Till Canceled. 

Sharing Trade Simulation Data in Other Instances
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In general when Trade >> Trade Simulation Mode On is enabled within a particular Sierra Chart instance, the 
trading activity performed while in this mode is not shareable outside of the instance. 

However, sub instances started from this main instance you are trading from can access the trading activity of the 
main instance , if these sub instances have Trade >> Trade Simulation Mode On disabled. To start a sub 
instance, refer to Using DTC Server for Data and Trading in Another Sierra Chart Instance.

If you want to be able to share simulated trade activity between different instances of Sierra Chart on the same or 
different computers, which are not sub instances, requires that you use the Simulated Trading Service. Each of 
these instances you want to access the same trading activity need to be connected to this Simulated Trading 
Service. 

Clearing Simulated Positions in Sub Instance
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In a sub instance of Sierra Chart, simulated trading can be performed using the main instance of Sierra Chart. This 
is accomplished by enabling Trade Simulation Mode (Trade >> Trade Simulation Mode On) in the main 
instance of Sierra Chart and disabling Trade Simulation Mode in the sub instance of Sierra Chart.

In this case, the Positions established during simulated trading will be displayed in Trade >> Trade Positions 
Window in the sub instance. Not the main instance. 

To remove these particular simulated Positions without submitting a closing order, requires that the simulated 
order fills in the main instance of Sierra Chart be cleared. To do this, clear all of the simulated trading activity for 
the particular Symbol and Trade Account of the Position line you want to remove in the sub instance. Refer to 
Clearing Trade Activity Data. 
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Introduction

[Link] - [Top]
Attached Orders are orders which are attached to the main order being submitted. These Attached Orders function 
as price Targets and/or Stops. Most any combination of Attached Orders can be specified to be attached to the main 
order.

The primary order entered is known as a Parent order and all Attached Orders are known as Child Orders or 
Attached Orders.

The Attached Orders are always the opposite Side compared to the Parent order. For example, if the Parent order is 
a Buy order, all the Attached Orders associated with it will be Sell orders.

When there are Stop and Target Attached Orders attached to a Parent order, these orders are in an Order Cancels 
Order (OCO) group.

A simple example of a Parent order with an attached Stop and Target order is commonly known as a bracket order.

You can have as little as one Attached Order or many. The relationship between the Attached Orders or Child 
orders themselves are known as siblings.

When there are Attached Orders defined and active, on the Trade Window for a chart or Trade DOM, and you 
enter an order from that Trade Window or from the associated chart or Trade DOM, these Attached Orders will 
then be attached to the parent order if they are enabled to be used.

General Management of Attached Orders

[Link] - [Top]
The information in this subsection explains the management of Attached Orders when the Trading service does not 
support server side OCO orders and server side Bracket orders. This information also applies to orders entered 
when Sierra Chart Trade Simulation Mode is on.

In the case where the Trading service does support server-side OCO orders, also refer to Management of Attached 
Orders when Trading Service Supports Server Side OCO Only. 

In the case where the Trading service does support server-side Bracket orders, also refer to Management of 
Attached Orders when Trading Service Supports Server Side Bracket Orders.



When a Parent order is submitted, the Attached Orders remain inactive and have a Quantity of 0.

When a parent order is filled, the Attached Orders will become active and at that time are sent to the connected 
Trading service if Trade Simulation Mode is disabled. Or are processed by the Sierra Chart Trade Simulation 
system, if Trade Simulation Mode is enabled. 

Therefore, in the case of when Trade Simulation Mode is disabled, if you are trading a symbol which is an 
exchange listed symbol, then most likely the Target and Stop orders are now going to be working at the exchange. 

Although potentially the Trading service could be holding them. This might only be the case in the case of a Stop 
order. When using a Sierra Chart intermediary server for order routing, the Attached Orders are always going to be 
sent to the exchange without being held on the intermediary server, after the parent order fills.

The Attached Orders will only be submitted to the external trading service, or to the Sierra Chart Trade Simulation 
system if Trade Simulation Mode is enabled, when there is a notification of a fill of the parent order. This would be 
considered a real time notification. The Attached Orders are not sent when there is some historical indication of a 
fill like an order status update that is received later on the order after connecting to the Trading service. For 
example, if an order filled when Sierra Chart is not connected to the Trading service, and there is some historical 
indication of a fill, then the Attached Orders will not become active on that type of indication.

It is not regarded as safe, to submit Attached Orders other than from a real-time fill notification. Other notifications 
could be false in some way based upon experience, will be delayed, and it may not make sense for the orders to be 
submitted at that time because the Position may not exist any longer, the price of the market will have changed, 
and Attached Orders may not even be at valid prices, and other numerous reasons. Also in most cases there is not a 
way for Sierra Chart to know that a parent order filled other than from a real-time notification. There simply is no 
definite other way to know this which is reliable.

Once the Attached Orders are active, the quantity of the Attached Orders will be equal to the quantity of the parent 
order unless there was a partial fill of the parent order in which case the Attached Orders will have a quantity equal 
to the filled quantity of the parent order.

Until the parent fills, the Attached Orders will be inactive and held within Sierra Chart. They will not be sent to the 
connected Trading service until there is a fill or partial fill of the parent order.

When the Attached Orders are held within Sierra Chart in the case when the server does not support server side 
Bracket orders or the option to use that is disabled, this is indicated in the Trade Activity Log. In the Trade Activity 
Log, in the Order Action Source field for the order, client-side managed Attached Orders will contain the text 
Client side bracket order. 

When the Attached Orders are active and the Limit or Stop price for an Attached Order is reached and one of the 
orders is fully filled, then the other Attached Order, if there is one, in the same OCO (Order Cancels Order) group 
will be canceled by Sierra Chart.

Partial fills are managed as well. When the parent order partially fills, the Attached Orders will be activated to the 
quantity of the parent order fill. Likewise, if there is a partial fill of one of the Attached Orders, then the other 
Attached Order in the same OCO group will have its quantity adjusted down by the amount of the fill rather than 
being canceled.

Once the Attached Order set is sent to the connected Trading service, it will still be active even if Sierra Chart 
loses connectivity to the Trading service. In the case where your Trading service does not support server side OCO 
functionality and Sierra Chart is managing that functionality on your local computer, then those Attached Orders 
will not have OCO functionality if connectivity is lost to your Trading service.

It is also important to set the Time in Force of the Attached Orders as you require. You can use either Day or 
Good till Canceled. Refer to Time in Force. If the Time in Force for the Attached Orders is not set to Good till 
Canceled, then they will be canceled at the end of the day for both simulated and non-simulated trading.
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Management of Attached Orders when Trading Service Supports Server Side OCO Only
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In the case of when the trading service you are using supports server side OCO, the information in the General 
Management of Attached Orders applies except for the following:

The Canceling and Quantity adjustment of the other Attached Order in an OCO Group is handled by the Trading 
service and not Sierra Chart when the other Attached Order (sibling) fills or partially fills.

If a Trading service supports server side OCO orders, it is necessary to enable server side OCO functionality within 
Sierra Chart by enabling Global Settings >> General Trade Settings >> Use Server Side OCO Orders for them 
to be managed on the server side.

How do you know whether your Trading service supports OCO functionality? If your Trading service does 
not provide OCO functionality, then this functionality will be provided by Sierra Chart. You will know if your 
Trading service supports OCO functionality when you submit an order. In the Trade Activity Log, in the Order 
Action Source field for the order, server-side managed OCO orders will contain the text Server side OCO order. 

You can also look at the service specific page linked from the Data and Trading Services page which states for 
each service whether the service provides Server Managed OCO (Order Cancels Order) in the What Is 
Included section on that page.

Management of Attached Orders when Trading Service Supports Server Side Bracket 
Orders

[Link] - [Top]
In the case of when the trading service you are using supports server side Bracket orders, the information in the 
General Management of Attached Orders does not apply in any way.

If a Trading service supports server side Bracket orders, it is necessary to enable server side Bracket orders within 
Sierra Chart by enabling Global Settings >> General Trade Settings >> Use Server Side Bracket Orders for 
them to be managed on the server side.

When using server side Bracket orders, both the Parent and Attached Orders are sent at the same time to the 
Trading service and after that Sierra Chart has no responsibility for the management of them.

Any action on those Attached Orders would only be in response to actions that you perform manually or through 
an automated trading system.

The sending of the orders to the exchange, the canceling of them, and Quantity adjustment of the orders is handled 
completely by the Trading service and not by Sierra Chart. Normally, this will be safer for the management of 
orders. However, it is not always advantageous to use server side Bracket orders because the management of those 
orders on the server side by the external Trading service might not be exactly as you would expect as compared to 
when Sierra Chart is managing them.

However, if you are using a Trading service where there is an Intermediary Server is Used the management of the 
bracket order will be as you would expect. In this case the Attached Orders will always be managed on the server 
side and cannot be disabled.

To know if the Trading service you are using supports server side Bracket orders, refer to the service specific page 
linked on the Data and Trading Services page which states for each service whether the service provides Server 
Managed Bracket Orders in the What Is Included section on that page.

Also, in the Trade Activity Log, in the Order Action Source field for the order, attached orders will contain the 
text Server Side Bracket Order if server-side bracket orders are supported. So this is a way to determine whether 
server side bracket orders are being used.
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Handling of Attached Orders when Sierra Chart Intermediary Server is Used

[Link] - [Top]
In the case of the following supported Trading services: LMAX and the Teton Order Routing Service, these 
Trading services use a server managed by Sierra Chart for order routing and the management of OCO and bracket 
orders.

OCO orders are always managed on the server regardless of how Global Settings >> General Trade Settings >> 
Use Server Side OCO Orders is set.

Therefore, all order quantity and cancellation management is done on the server. The way in which these OCO 
orders are managed on the server is exactly the same as Sierra Chart would manage them on the client side. 

Bracket orders always reside at the server and are managed on the server regardless of how Global Settings >> 
General Trade Settings >> Use Server Side Bracket Orders is set. 

The Attached Orders are fully managed on the server. Before the parent order partially or fully fills, the Attached 
Orders are held on the server and are sent to the exchange when there is a fill of the parent order.

The way in which these Attached Orders are managed on the server is exactly the same as Sierra Chart manages 
them on the client side. Therefore, they work in a known and stable way. Sierra Chart has an excellent track record 
of managing OCO and Bracket orders on our intermediary servers. 

Since this text is from an order update: Teton CME Order Routing (Order update). Info: Order from DTC client 
#8729. Sierra Chart. xxx.xxx.xxx.xxx | Client text: Attached order. Parent: 505. Tag: 1C_S02_T4.twconfig | 
Attached Order | Client side bracket order | Client side OCO order. Text: Attached order. It is showing that on the 
server, it is being managed as a client-side order. It is a server managed order. You can also tell by the status: 
Pending Child-Server 

Using Attached Orders and Attached Order Settings
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Step-By-Step Instructions
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The user interface in Sierra Chart for Attached Orders is designed to be very straightforward. The basic concept is 
that for each Target (Limit order) or Stop (Stop Order) that you want, this will be 1 Attached Order.

If you want to have 2 Targets and a single Stop for the entire position, then this will be 3 Attached Orders.

Refer to the images below for a visual presentation.

1. Attached Orders are configured through the Trade Window for a chart or Trade DOM. Go to your chart or 
Trade DOM. Select Trade >> Open Trade Window for Chart. 

It is important to understand that each Chart or Trade DOM has its own Trade Window. You need to make 
sure you are opening and using the Trade Window belonging to that particular chart or Trade DOM when 
configuring the Attached Order settings for it. 

Also be aware of the Chart Linking feature which also supports linking Trade Windows to keep the settings 
the same among the linked ones. 

2. You will see the Targets tab on the Trade Window. Select this tab. This is the tab for Attached Orders. 
Although the tab is named Targets, it also applies to Stop Attached Orders as well.

3. If you want to start completely fresh with your own Attached Order configuration, then press the Remove 
button until all of the Attached Orders in the list box above are removed. Initially, you will normally see 2 
Attached Orders already added which make up a simple bracket. There is one Target order and Stop order. 
You can keep these Attached Orders and modify them as required and add additional ones.
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4. Press the Add button to add an Attached Order. The Attached Order will be added to the list box above. 
5. The controls on the Targets tab control the selected Attached Order in the Attached Order list. To modify 

an existing Attached Order, simply select it from the list box at the top and modify the settings for it by 
using the controls below the list box. We will explain this in more detail.

6. The first step is to set proper Order Type. You can make it either a Target type or a Stop type. 

For Stops you have many Stop Order Types to choose from including Trailing Stops. 

To make the first Attached order a Target, then select Target: Limit in the Type list.
7. Each Attached order has one or more Offset controls. The offsets can be specified as an actual Price value, 

a number of Ticks, or a Percentage of the last trade price. Select either Price, Ticks, or % (Percentage). 
The default setting is Ticks. For further details, refer to Offset Values.

8. In the case of a Target, set the Limit Offset, to the amount from the parent order where you want the Target 
order to be. 

For example, if you are setting it in Ticks, and the tick size for the symbol is .25 and you want the Target to 
be 2 points from your entry price, then set Limit Offset to 8. 

In the case of a Stop, set the Stop Offset, to the amount from the parent order where you want the Stop to 
be.

9. Set the OCO Group for the selected Attached Order. By default this should be set correctly. In the case 
where there are multiple Targets and a single Stop and you want the Stop to protect the entire position, then 
you will need to set the OCO Group for the Stop Attached Order, to All OCO Groups. In this case the 
Stop will act as a common Stop for all Targets.

10. Set the Quantity for each Attached Order. By default, the quantity should be set correctly. If you are using 
a single Target and Stop, then this needs to be set to the quantity of the Parent/main order.

11. If the Type is set to a Stop order type, and you want to move the Stop to break even based on various 
conditions, then you need to set the Move to Breakeven for Stop settings as required. Refer to Move to 
Breakeven for Stop for instructions.

12. Repeat the steps 4-11 for each Attached Order you want to add.
13. At the bottom of the Targets tab, set the Time in Force for the Attached Orders to either Day or Good Till 

Canceled.
14. To have the Attached Orders you have defined, attached to a new order that you submit, select the Main or 

C tab and enable Use Attached Orders.
15. At this point you are all set and you can now submit an order and the Attached Orders will be attached to it. 

The order you submit will be considered the Parent order. This can be an order of any type. It can be a 
Market order, Limit order, Stop order, Stop-Limit order, even a Trailing Stop order. For instructions to 
submit an order, refer to Basic Order Entry, and Chart Trading.

  
Attached Order Rules

[Link] - [Top]
When you are adding Attached Orders or modifying the controls for Attached Orders, there are certain rules that 
must be followed. The Attached Orders interface does not allow you to do something which does not follow the 
rules. If the rules are not followed, you will notice that changing a setting for an Attached Order will not work. The 
following are the rules:

Attached Orders are grouped into OCO Groups. In the list of Attached Orders you will notice a number after 
Target or Stop, this will be 1 through 8 or All. This indicates the OCO Group number. 

With this understanding, you can only have one Target and one Stop per OCO group, not more. Likewise, there 
can also be only a maximum of 2 orders per group. These two orders form an OCO pair. 

If a Target or a Stop is in the All Groups OCO Group, this counts as one order for all of the other groups 1-8. So if 
you have a Target 1 and a Stop All Attached Orders, then it will not be possible to add a Stop 1 because Stop All 
applies to OCO Group 1. There can only be one Attached Order set to All Groups.
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For example, if you have 2 orders set to be a Stop and then you try to set the OCO Group for one of them to All 
Groups, this will not be allowed because each group cannot have more than one Stop order. In this case what you 
need to do is first set one of the Stops to be a Target instead and then you can change the other Stop to All Groups.

Attached Order Display List

[Link] - [Top]
This list box at the top of the Attached Orders (Targets) tab lists all of the attached or child orders that will be 
attached to a parent order.

Add

[Link] - [Top]
Adds a new attached order. After you add this order, modify the settings using the various settings controls. You 
can have as little as one Attached Order, or many. Refer to the Order Types page for a list of all of the Attached 
Orders available.

Remove

[Link] - [Top]
Removes the Attached Order highlighted in the Attached Order list box.

Order Type (Type)

[Link] - [Top]
This is the order type of the Attached Order. See Order Types.

Offset Values

[Link] - [Top]
Each Attached Order is specified with one or more offsets. An offset is how far away from the parent order price 
that the Attached Order price is.

There are different 4 different units to specify an offset (Price, Ticks, Percentage, Actual Price). These offsets are 
relative to the price of the parent order, unless you are using Actual Price in which case you specify the actual price 
value. The parent order is the main order that you submit that the Attached Orders are attached to.

In the case where the parent order is a Market order, then these offsets are relative to the current market price (Last 
trade price).

When the parent order fills, these offsets are then always relative to the fill price since the Attached Orders will be 
adjusted upon a fill or partial fill of the parent order to maintain the specified offsets in the case when a server side 
bracket order is not being used and Global Settings >> General Trade Settings >> Adjust Attached Orders to 
Maintain Same Offset on Parent Fill enabled.

The offsets always entered as positive numbers. The Attached Order feature will automatically convert the offset to 
the proper price value based upon whether the parent order is a Buy or Sell order and the Attached Order Type.

These are the different ways to specify an Offset value:

• Percentage (%) from the parent order price. 

In the case of when using a Percentage (%) for the Attached Order Offset value, the formula is as follows: 
OffsetPrice = SpecifiedOffsetAsPercent * 0.01 * BasePrice. 

BasePrice is the main/parent order price in the case of a non-Market order. In the case of when the main/
parent order is a Market order, it is determined from the Quote Data for the symbol. You can see the Quote 
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Data through the Window >> Current Quote Window. In the case of a Sell Market order the Bid price is 
used for the BasePrice. In the case of a Buy Market order the Ask price is used for the BasePrice. 

If there is no Quote Data available and the values are zero, then BasePrice is the last trade price in the chart. 
The result is rounded to the nearest tick. 

• Number of Ticks from the parent order price.
• A fixed Price from parent order price.
• Actual Price(1), Price Offset(2-4): This option lets you specify an actual price for the first offset setting 

and a standard price offset for the second through fourth offset setting.

How Offsets are Converted

[Link] - [Top]
The Limit, Stop and Trigger offsets are converted to a price based on the following rules:

1. When the Attached Order type is Limit or Market if Touched and the parent is a Buy: The Offset is added 
to the parent order price.

2. When the Attached Order type is Limit or Market if Touched and the parent is a Sell: The Offset is 
subtracted from the parent order price.

3. When the Attached Order type is Stop, Stop-Limit, or Trailing Stop and the parent is a Buy: The Offset is 
subtracted from the parent order price.

4. When the Attached Order type is Stop, Stop-Limit, or Trailing Stop and the parent is a Sell: The Offset is 
added to the parent order price.

OCO Group (Group) 

[Link] - [Top]
Sierra Chart supports 8 different OCO (order canceled order) Groups and the All OCO Groups group.

An OCO (order cancels order) Group consists of 2 orders. This is a Target and a Stop.

When one fills or is canceled, the other will be canceled. If you have just a single target or a single stop and not a 
corresponding stop or target, then there is no OCO group.

Although the OCO Group setting needs to be specified for each Attached Order regardless.

This setting is for associating Targets and Stops into pairs. Each pair will have its own OCO group unless you are 
just using a single Target or a single Stop.

If you want to use a common Stop for multiple Targets, then you would set the OCO Group for that Stop order to 
All OCO Groups and this will split the Stop into more than one order and place one order into each of the OCO 
Groups used by the other Attached Orders. 

The number of orders created from an Attached Order set to All OCO Groups will be equal to the number 
opposite orders. For example if there is one Stop order set to All OCO Groups, and there are two Target orders set 
to OCO Group 1 and OCO Group 2 respectively, then there will be two Stop orders. Not more.

When an Attached Order in the All OCO Groups OCO group is split up, the quantity of each of these individual 
split orders is equal to the quantity of the group that it is placed into. Examples of how this works is explained in 
the OCO Group Examples section.

The advantage of not using a common Stop when there are multiple Target orders is that the Stop orders can be 
adjusted independently. Otherwise, they cannot be unless you use the command Remove Link Between Stop 
Attached Orders which can be added to the Chart Trade Menu.

If you are using more than one OCO Group, then the parent order quantity is split up into individual smaller orders 
that equal the number of OCO groups used (maximum of 8).
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Therefore, if you are using 2 OCO groups, then the parent will be split into two independent orders, that are linked 
together. The sum of the order quantities for every OCO group must be less than or equal to the parent order 
quantity. The Target and Stop orders in each OCO group need to have an identical quantity, which happens 
automatically.

The reason that parent orders and Stop orders for each OCO Group are split into individual orders and are not 
combined together is for two very important reasons:

1. In the case where there is server side OCO functionality, the orders in each OCO group must have identical 
quantities.

2. There is a more logical association between orders in an OCO Group when they are independent orders and the 
orders do not span more than 1 OCO group each.

When Attached Orders are sent to the external Trading service, they are iterated through from top to bottom as they 
are listed in the Attached Orders list on the Targets tab of the Trade Window. If an Attached Order has a sibling 
order, the corresponding Target or Stop in the same OCO Group, then as Attached Orders are processed from top 
to bottom in the list, the sibling order, for the currently being processed Attached Order is located in the list and 
these are sent at the same time.

Group Quantity

[Link] - [Top]
This is the quantity of the Attached Order. All Attached Orders within the same OCO Group must have the same 
quantity, so this setting specifies the quantity for the entire group. 

When the OCO Group setting is set to All OCO Groups for an Attached Order, then its Quantity is automatically 
set and is equal to the parent order quantity.

When 2 Attached Orders are in the same OCO Group, changing the quantity of one of them will automatically 
change the quantity of the other to match. 

When using a common Stop order to be the Stop order for more than one Target order, then the OCO Group setting 
needs to be set to All OCO Groups. 

Order Quantity Matching

[Link] - [Top]
It is necessary that the sum of the Quantity for each of the Target orders or the Stop orders, whichever is greater, 
must be equal to or less than the main order Quantity set on the Main/C tab. You can easily tell whether there is a 
match or not, by looking at the status text at the top of the Trade Window. Refer to the images below. Even if there 
is not a match, as long as the main order quantity is greater, then you can still submit an order.

  
Move to Breakeven for Stop

[Link] - [Top]

The Move to Breakeven for Stop section on the Targets tab of the Trade Window is to set move to breakeven 
functionality for the Stop Attached Order currently selected in the Attached Order list at the top of the Targets tab.

The Move to Breakeven for Stop settings apply various Move to Breakeven functionality for the selected 
Attached Stop order. This Move to Breakeven functionality works independently from and in addition to any 
other functionality the selected Stop order supports like Trailing Stop functionality.

The Move to Breakeven for Stop settings support 2 separate Move to Breakeven actions. These are referred to as 
Step 1 and Step 2. First Step 1 is applied to the Stop and when that is complete, then Step 2 Move to Breakeven 



settings are applied.

Instructions

[Link] - [Top]
1. Add a Stop Attached Order if you have not already and select in the list of Attached Orders at the top of the 

Targets tab. You can use any Stop order type that you want. For example, you could apply Move to 
Breakeven functionality to a Triggered Trail Stop-Limit order type.

2. Select Step 1 in the Move to Breakeven for Stop frame. Refer to the image.
3. Set the Type setting in the Move to Breakeven for Stop frame to the type of move to breakeven action 

that you want. Refer to the Type description. For the most basic type of move to breakeven action, choose 
Offset in Ticks Triggered.

4. Once you have selected the type that you want, then set the other controls in the Move to Breakeven for 
Stop frame as required. Review the descriptions below. For the Offset in Ticks Triggered type, you will 
need to set the Breakeven (BE) Level Offset and the Trigger Offset settings. The Trigger Offset needs to 
be a positive number.

5. Once you have the Move to Breakeven settings as you require, then there is nothing further to do.
6. If you want to set a second Move to Breakeven action once the first step has completed, then select Step 2 

in the Move to Breakeven for Stop frame and follow the instructions above again starting at step 3.
7. For the Move to Breakeven for Stop functionality for Stop Attached Orders to be able to be able to modify 

the order, it is necessary that the Chart or Trading DOM that the order originated from is still open as well 
as other conditions. For full details, refer to .

Step 1 / Step 2

This setting controls what particular Step number, 1 or 2, the current Move to Breakeven controls apply to. Once 
the first Moved to Breakeven step completes, then Step 2 Moved to Breakeven settings apply, if the Type for Step 
2 is set to a setting other than None.

Type

[Link] - [Top]
The following are the possible types of move to breakeven actions that can be performed on a Stop order type. 
Choose the one that you require. Depending upon which one you have chosen determines what other settings are 
required.

• None: When this option is selected, there is no Move to Breakeven action that will be applied to the 
selected Stop order.

• Offset in Ticks Triggered: When this option is selected and the trigger price calculated from the Trigger 
Offset setting is reached, then the Stop order will be moved to the breakeven level.

• OCO Group Triggered: When this option is selected and the Target order in the specified OCO Group has 
partially or fully filled, then the Stop order will be moved to the breakeven level.

• Trail to Breakeven: When this option is selected, the Stop order will immediately begin to trail the market 
price when the parent order fills or partially fills, and stop at the breakeven level.

• Trail to Breakeven Offset Triggered: When this option is selected, and the trigger price calculated from 
the Trigger Offset setting is reached, then the Stop order will begin to trail the market price and stop at the 
breakeven level.

Breakeven (BE) Level Offset

[Link] - [Top]
The breakeven level is the parent order fill price. The parent order is the order that the Attached Orders are attached 
to. This parent order fill price is the breakeven/reference price when the Stop order is moved to the breakeven 
level. 

When using the Scaling-In functionality, this breakeven price is adjusted and uses the weighted-average of the 
original parent price and the fill prices of the orders used for scaling in. The Breakeven (BE) Level Offset 
specifies the number of Ticks from this breakeven price that the Stop order will be moved to. 



If you specify 1 for the Breakeven Level Offset, the breakeven level price is 100 and the Tick Size is 1, then a Sell 
Stop will be moved to 101 when triggered.

In the case of a Trail to Breakeven Stop, the trailing action will end when the Stop order gets to 101.

This level offset can be either a positive or negative number. With the preceding example, if you use a offset of -1, 
then the Stop order will be moved to 99.

The move to breakeven action does not occur if the Stop order is moved beyond the calculated breakeven level. 
For example, in the case of a Sell Stop order, the Stop order price has to be less than the breakeven level price plus 
the Breakeven Level Offset for the Stop order to be moved.

Trigger Offset 

[Link] - [Top]
This specifies the offset in Ticks that the current market price needs to move to from the parent order fill price, to 
trigger the move to breakeven action. For example if the parent order fills at 100, it is a Buy order, the Tick Size is 
1, Trigger Offset is set to 5, then when the market reaches 105 the attached Sell Stop will be automatically moved 
to the breakeven level.

This Trigger Offset remains the same even after any modification to the Stop Attached Order. 

Trigger OCO Group

[Link] - [Top]
This setting only applies when you have set the Type to OCO Group Triggered. When the Target order in the 
selected OCO Group fills, then the Stop order, which will normally be in a different OCO Group, will be moved to 
the breakeven level. In order for this to work, there must be a Target order defined in the specified OCO Group.

If you are using a single Target order and there is just one OCO Group being used for the Attached Orders, then 
normally it would not make sense to be using the Move to Break Even for Stop functionality because once the 
Target order fills, the Stop order is going to be canceled. Although if the Target order consists of a quantity of more 
than 1, then it can fill at more than one time. Therefore using Move to Break Even for Stop in this case may make 
sense. 

The more typical case, is there are two or more Target orders, and the Move to Breakeven functionality is set on 
the common Stop order, which is using All OCO Groups, or set on a Stop order which uses a different OCO 
Group.

Time In Force

[Link] - [Top]
It is necessary to set the Time in Force (TIF) for Attached Orders. The setting is at the bottom of the Targets tab 
of the Trade Window for the chart. 

The first choice is Day which means the Attached Orders will be active during the trading day and automatically 
canceled by the exchange or Trading service, at the end of the trading day. Check with the exchange or your 
Trading service for more details on this. 

The second choice is Good till Canceled which means the Attached Orders will be continuously active until 
canceled by you or in the case of a futures contract, the futures contract expires. Good till Canceled is the 
recommended choice and is the default.

Refer to the image below.
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Use Attached Orders

[Link] - [Top]
The Use Attached Orders option is found on the Main tab of the Trade Window. When this is enabled, then when 
you enter an order from the Trade Window, from the chart, from the Chart DOM, from the Trade DOM, or from a 
Spreadsheet System for Trading auto-trade system, the Attached Orders defined on the Trade Window will be 
attached to the submitted order.

Each chart or Trade DOM has its own Trade Window. Make certain that you are enabling Use Attached Orders 
on the correct Trade Window. Go to the chart or Trade DOM and select Trade >> Open Trade Window for 
Chart to open or activate the correct Trade Window and then on the Main tab, enable Use Attached Orders. For 
further information about this, refer to Trade Window Settings not Applying to Chart or Trading DOM.

Attached Orders will not be attached to the order when using the Flatten command.

If an order is entered from an ACSIL (Advanced Custom Study Interface and Language) Auto Trade system, then 
that auto trade system controls whether or not Attached Orders will be used and the setting of this option is not 
relevant for those automated orders.

Attached Orders will not be attached to the order when reducing the size of your position and there is not a new 
resulting position, and Support Scale Out is enabled on the Trade Window menu accessed through the Menu/M 
button on the Trade Window.

If you disable Menu/M >> Support Scale Out on the Trade Window, Attached Orders will be attached to the 
order even if you are reducing the size of your position or scaling out.

If the Use Attached Orders option is not enabled, then in no case are the Attached Orders attached to any order.

Reversing Position and Attached Orders

[Link] - [Top]
If you are reversing your current Trade Position either by using the Reverse button on the Trade Window, which 
also cancels the current orders, or by using a Market order, Order Quantity and Side (Buy/Sell) which will reverse 
your Position, then the Attached Orders will be attached to the order which will establish a new Position in the 
opposite direction. The quantities of these Attached Orders will match the new resulting Position.

For example, if your current position is +5, you enter a Sell Market order with a quantity of 8, then a Sell order of 5 
will be submitted without Attached Orders to flatten the existing Position and a Sell Market order of 3 will be 
submitted with Attached Orders. This only occurs if you are using a Market order.

In the case of a reversal, you need to consider the quantity of the order that establishes a new Position. If the 
quantity is 1 and your Attached Order configuration consists of 2 Targets, this is not going to work and you will 
receive an error message.

So you need to define another Attached Order configuration that consist of only a single Target and Stop and save 
it as a Trade Window Configuration.

You then need to switch to this before you do a reverse. Refer to Using a Preconfigured Attached Orders Set.

Using a Preconfigured Attached Orders Set

[Link] - [Top]
To save a Trade Window configuration which includes your currently defined Attached Orders, select M >> Save 
Configuration on the Main tab of the Trade Window for the chart. Enter or select a File Name and press Save.

To use a saved Trade Window configuration which includes the Attached Orders set, select the name from the 
drop-down list of saved Trade Window configurations on the Trade Window. Refer to the images below.
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Trade Window configuration files are stored in the Sierra Chart Data Files Folder. They have the extension 
twconfig. You can easily share these files with other users. To find the location of this folder, select Global 
Settings >> General Settings. The Data Files Folder displays the path to the folder.

  

Attached Orders Functionality

[Link] - [Top]
When Sierra Chart submits an order, it will first split up the order into the number of OCO Groups you are using. 
For example, if you are using 3 different OCO Groups, there will be 3 different parent orders (each with the 
quantity specified with the Group Quantity setting). For more information about OCO Groups, see the OCO Group 
section. Sierra Chart will manage all of the OCO Groups for you. So even though there are multiple parents due to 
splitting, you only need to modify or cancel one of them to modify or cancel all of the parents.

Fills

[Link] - [Top]
After the parent order is submitted with Attached Orders, the Attached Orders go into a held state until the parent 
order is filled.

When the parent order fills or partially fills, the Attached Orders are adjusted so that the Attached Order offsets 
from the parent order fill price are exactly the same as you have specified in the Attached Order settings, if Global 
Settings >> General Trade Settings >> Adjust Attached Orders to Maintain Same Offset on Parent Fill is 
enabled.

This adjustment does not occur in the case of Server side managed Bracket orders.

Once the parent order is filled or partially filled, the Attached Orders activate with a quantity matching the filled 
quantity of the parent order. For example, if a parent order has a quantity of 5, and it partially fills to a quantity of 3 
with 2 remaining, then the Attached Orders become active with a quantity of 3 each.

When an Attached Order completely fills, the other order (sibling order) in the same OCO Group is automatically 
canceled.

If an Attached Order partially fills, then the other order (sibling order) will have its quantity reduced by the amount 
of the fill.

Cancellations

[Link] - [Top]
If the parent order is canceled, assuming it can be canceled, the Attached Orders for it are canceled as well. 

If there are multiple parent orders that were split from an original parent order, then when one of those parent 
orders is canceled, the other parents are canceled along with the Attached Orders for it. 

If one of the Attached Orders is canceled, the parent order will not be canceled. The other order in the OCO Group 
(sibling) will not be canceled either.

Modifications

[Link] - [Top]
When the price of a parent order is modified, Sierra Chart will also modify all of the other parent orders that were 
split from the original order as well.

When the price of a parent order is modified, the Attached Orders for it are also modified to maintain the same 



offset they had to the parent order previously.

When an Attached Order is modified and it still has a Pending Child status, then the offset that it has to that parent 
order is updated to the new offset. This offset is used to adjust the Attached Order when the parent order fills so 
that the Attached Order maintains the identical offset it had to the parent order before the parent order filled.

Sending Attached Orders Independently

[Link] - [Top]
Normally, Attached Orders are submitted along with a new order that you enter from a chart, Trading DOM or the 
Trade Window. This occurs when Use Attached Orders is enabled on the Trade Window for the chart or Trading 
DOM. However, you may want to send the Attached Orders independently without a parent order.

For instructions to Send Attached Orders independently, refer to Send Attached Orders by Position/Price in the 
Order Types documentation.

Changing Attached Orders Configuration After Parent Order Has 
Filled

[Link] - [Top]
Follow the instructions below to change the configuration of Attached Orders for a parent order after the parent 
order has been submitted and filled. If the parent order has not been filled, then just simply cancel the parent order, 
which will cancel the Attached Orders, and resubmit the parent order along with the Attached Orders configuration 
that you require.

1. For the easy ability to switch among different Attached Order configurations, save each configuration as a 
Trade Window Configuration. 

2. Cancel the existing Target and Stop orders. For instructions, refer to Modifying and Canceling Orders on 
the Chart on the Chart Trading page.

3. Select the particular Attached Order configuration you want to use and then use one of the Send Attached 
Orders Order types.

Using Single Common Stop

[Link] - [Top]
To use a common Stop order when there are multiple Target Attached Orders, only add 1 Stop order and set the 
OCO Group for that Stop order to All OCO Groups.

When this is done, there will be multiple Stop orders created, one for each Target order. After modifying one of 
these stop orders on a chart or Trade DOM after the are submitted, the other Stop orders in the Attached Order set 
will be automatically adjusted at the same time.

Refer to the image below.

Closing/Reducing Position with Attached Order Interaction

[Link] - [Top]
If you want to immediately close an existing position and cancel the Attached Orders it is recommended to use the 
Flatten and Cancel operation.

Another method by which you can close fully or partially a position that has a Target and Stop order is to simply 
modify the price of the Target/Limit Attached Order towards the current market price and slightly beyond it. It will 
then immediately fill at the current market price.
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It is not necessary to move it to a precise price. Simply move it to the other side of the current market price. 
Opposite from the side the Limit order is on. 

You cannot do this with the Stop Attached Order because this type of Stop order modification will get rejected by 
the exchange.

Attached Orders Examples

[Link] - [Top]
This section documents examples of Attached Orders that you can use.

Simple Bracket Example

[Link] - [Top]
1. Set the Quantity on the Trade Window for the main order, which is known as the parent order, to the 

required order quantity. For information about submitting an order, refer to Entering an Order from the 
Trade Window.

2. Set the Order Type for the main order.
3. Add a Target Attached Order in OCO Group 1. The Type needs to be set to Target: Limit. The Attached 

Order Quantity will be automatically set.
4. Add a Stop (Stop) Attached Order in OCO Group 1. The Type needs to be set to Stop: Stop. The 

Attached Order Quantity will be automatically set.
5. When submitting the parent order, either a Buy or Sell, the above two Attached Orders will be submitted 

with it. In total there are 3 individual orders linked together in a parent-child relationship. The 2 Attached 
Orders (Target and Stop) are in a single OCO Group.

Multiple-Bracket Example
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1. Go to the Main tab of the Trade Window for the chart or Trading DOM.
2. Set the Quantity on the Trade Window for the main order, which is known as the parent order, to the 

required order quantity. In this case the order quantity must be at least 2.
3. Set the Order Type for the main order.
4. Go to the Targets tab of the Trade Window. For complete documentation to add Attached Orders, refer to 

Step-By-Step Instructions.
5. Add a Target Attached Order in OCO Group 1. The type needs to be Type: Limit. The Attached Order 

Quantity will be automatically set and can be manually modified to meet your requirements.
6. Add a Target Attached Order in OCO Group 2. The type needs to be Type: Limit. The Attached Order 

Quantity will be automatically set and can be manually modified to meet your requirements.
7. Add a Stop (Stop) Attached Order in All OCO Groups. The type needs to be Type: Stop. The Attached 

Order Quantity will be automatically set and cannot be changed since the OCO Group is set to All OCO 
Groups.

8. Sierra Chart will send to your connected trading service or to the trade simulation system, 2 OCO group 
orders as follows:

9. The first OCO group order will have a parent order with approximately 50% of the order quantity. Attached 
to that parent order will be 2 Attached Orders, a Limit and Stop. Each having the same order quantity as the 
parent order.

10. The second OCO group order will have a parent order with the remaining order quantity. Attached to that 
parent order will be 2 Attached Orders, a Limit and Stop. Each having the same order quantity as the parent 
order.

11. For information about submitting an order, refer to Entering an Order from the Trade Window.
Target with Move to Breakeven and Trail Stop Example
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This example provides detailed step-by-step instructions for both Target and Stop Attached Orders. The Stop will 
move to the breakeven level after a certain profit amount has been reached on the Trade Position and then trail the 
market after another set profit amount has been reached.

1. Open the Trade Window for the chart or Trade DOM by selecting Trade >> Open Trade Window for 
Chart on the menu.

2. Select the Targets tab.
3. In the list box at the top of the Targets tab that lists the Attached Orders, select the topmost order, if any 

and then press the Remove button as many times as is needed to remove all of the orders from the list.
4. Press the Add button. The added order will be a Target.
5. Set the Limit Offset to the number of ticks that you want to be filled that away from the entry order.
6. Set the Quantity to match the main order quantity. This already should be set properly and will not need to 

be changed.
7. Press to Add button again. The added order will be a Stop.
8. Set the Type to Stop: Triggered Trail Stop.
9. Set the Stop Offset to the number of ticks that you want the initial stop price to be at.
10. Set the Trigger Offset to the number of ticks of profit that you want before the trailing stop action will 

begin.
11. Set the Trail Offset to the number of ticks away that you want to trail the current market price by once the 

Stop is triggered.
12. In the Move to Breakeven for Stops frame, set the Type to Offset in Ticks Triggered.
13. In the BE Level Offset box enter 0 to move the stop exactly to breakeven or 1 to move the stop to 

breakeven +1.
14. Set the Trigger Offset (Ticks) to the number of ticks that you want of profit before the stop is moved to the 

breakeven level.
2 Targets and Common Stop with Move to Breakeven on First Target
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The image below is an example of an Attached Order configuration where there are 2 Targets and 1 common Stop. 
When the first Target has been filled or partially filled, the Stop will move to the breakeven level.

One Target with 2 Stops with Move to BreakEven on Target 1
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The image below is an example of an Attached Order configuration where there is 1 Target and 2 separate Stop 
orders. When the first Target is filled, the first Stop order is automatically canceled and the second stop order is 
moved to breakeven.

Trade Window Configuration File Examples
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This section contains Trade Window Configuration files with Attached Order configurations requested by Sierra 
Chart users. To use these files, follow the instructions in Using a Trade Window Configuration File Provided to 
You.

It is recommended that you test these Trade Window configurations in Trade Simulation Mode before using them 
for live trading.

1. Qty2_1_Target_Triggered_Trail.twconfig
2. TwoTargetsWithCommonTrailingStop.twconfig

Scaling Out
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When Support Scale Out is enabled, there are Attached Orders (child orders) or orders that are in an OCO (order 
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cancels order) group with an Open order Status, you then enter a new order of the same side (Buy/Sell) that is 
reducing the quantity of your position, and that order fills, then the Attached Orders or OCO orders for the same 
side will have their quantities reduced by the filled quantity of the new order you entered, or the Attached Orders or 
OCO orders will be canceled if they have the same or less quantity as the fill quantity of the new order you entered.

To enable Scale Out functionality, select Trade >> Open Trade Window for Chart. On the Main or C tabs press 
the Menu/M button and make sure there is a checkmark by Support Scale Out. Refer to the images below.

You can set whether you want the nearest order or furthest order adjusted using the Scale Out setting in Global 
Settings >> General Trade Settings.

When Support Scale Out is enabled, and you are reducing the size of your position and not reversing, then 
Attached Orders will not be attached to the new order even if Use Attached Orders is enabled.

When Support Scale Out is not enabled, then Attached Orders will be attached to the new order that you enter if 
Use Attached Orders is enabled.

When an Attached Order (child order) or an order in an OCO group is canceled due to a detected Scaling Out 
condition, then the following message will be added to the Trade >> Trade Service Log: Scale Out: Canceling 
Child or OCO order due to order fill of same side.

The following two settings in Global Settings >> General Trade Settings affect Scaling Out functionality: 
Perform Immediate Scale Out with Market Order, Support Scale Out Without Existing Position. 

Scaling In
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When Support Scale In is enabled on the Trade Window (Menu/M >> Orders >> Support Scale In), there is an 
existing nonzero Trade Position quantity for the Symbol and Trade Account of the Chart or Trade DOM and there 
are Attached Orders already Open (not in a pending state), then when you increase the size of the Position with a 
new order either with a Market order or non-Market order, the existing Attached Orders will be increased in 
quantity to match the quantity of this new order, when the new order fills and the Position is increased.

In this case, new Attached Orders are not submitted with the new order.

Scaling In does still work even in the case where you have reduced the Order Quantity on the Trade Window to a 
quantity less than the configured Attached Orders and there is the NoMatch error at the top of the Trade Window. 

In this case, that message can be ignored. There is not a need that the new order quantity match the quantity of the 
Attached Orders since there is a Scale In operation that will be performed.

To use the Scale In function, the following conditions need to be met:

1. The Scale In functionality needs to be enabled by selecting Trade >> Open Trade Window for Chart 
(Refer to Opening Trade Window for Chart or Trade DOM). On the Main or C tabs press the Menu/M 
button and make sure there is a checkmark by Orders >> Support Scale In. 

Make sure you enable this option on the Trade Window associated with the chart or Trade DOM. Refer to 
the documentation for opening the Trade Window for further information.

2. There are Attached Orders defined on the Trade Window for the chart.
3. Use Attached Orders is enabled on the Trade Window for the chart.
4. You are not using Flatten or Reverse.
5. You are not using one of the OCO (Order Cancels Order) order types. Example: OCO Buy Stop Sell Stop.
6. There are already Attached Orders working on your trade account for the symbol. Attached Orders that are 

in a Pending Child/Server state are not considered.
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7. There is an existing Long Trade Position for the same Symbol and Trade Account the new order is 
submitted for and you are increasing the Long Trade Position quantity. 

If the Position Quantity is not correct or is 0, then there will be a problem with the Scale In functionality. 
Refer to Incorrectly Reported Trade Position Quantity.

8. Or, there is an existing Short Trade Position for the same Symbol and Trade Account the new order is 
submitted for and you are increasing the Short Trade Position quantity. 

If the Position Quantity is not correct or is 0, then there will be a problem with the Scale In functionality. 
Refer to Incorrectly Reported Trade Position Quantity.

9. To control the method of scale in, select Global Settings >> General Trade Settings. In the Scale In 
setting, choose from one of the following: Nearest Orders, Furthest Orders, Even Distribution-
Maintain Ratios, Even Distribution. 

When using Even Distribution, the quantity of the new submitted order which will increase the Trade 
Position, upon a fill will be evenly distributed across the Attached Target and Stop orders until there is no 
further available quantity.

The Scaling In functionality works under the conditions documented above and can be used no matter how a new 
order is submitted. This functionality is also supported with automated trading systems including the Spreadsheet 
System for Trading study. 

When an order that meets the scale in conditions fills, the scale in action will be performed. If this order partially 
fills and there are therefore multiple fills, each one of those fills will cause the scale in action to be performed.

Hiding Attached Orders on Chart Until Parent Fill
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When a chart is in Chart Trade Mode, Attached Orders displayed on the chart can be hidden until the parent order 
fills.

To do this, go to the Trade Window for the chart. For instructions, refer to Opening Trade Window for Chart or 
Trade DOM.

Press the M/Menu button on the Trade Window. Enable the Hide Pending Attached Orders option on the menu 
and make sure there is a checkmark by it. When this is done, Attached Orders will not be displayed on the chart 
until the parent order fills and they become working.

Study Controlled Targets and Stops
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Description
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Sierra Chart provides a study named Trade Management By Study. This study will modify an existing working 
Target or Stop Attached Order for the symbol of the chart to match the most recent value of a selected Study 
Subgraph in a study. 

This Study Subgraph is used to set the order price of the Target or Stop. An offset from this Study Subgraph is also 
supported. The Line study can also be referenced and you can set the level of the line through is Study Input.

The nearest Target or Stop order is considered the one nearest to the current trade price.

The study monitors the chart for Open Attached Orders (Targets or Stops). These are Attached Orders that are 
currently Open due to a parent order that was previously filled. The orders must have a Status of Open for them to 
be modified by this study. 
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If no orders exist, the Trade Management By Study will not do anything. These Target and Stop Attached Orders 
can also have originated from a different chart.

Once an Open Target or Stop is found, then based on the most recent value of the selected Study Subgraph, the 
Trade Management By Study study will continuously modify the order price to match.

If you want to control both the Target and Stop according to a Study Subgraph, then you can add two Trade 
Management By Study studies to the chart and set one to control the Target and the other one the Stop. This is 
done through the Order Types to Manage Input with the study. 

Full source code for the study can be found in \ACS_Source\AutomatedTradeManagementBySubgraph.cpp in 
the folder that Sierra Chart is installed to. This is an ACSIL study. You can modify this study to meet your 
requirements.

Instructions
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1. Select Analysis >> Studies on the menu.
2. Add the study named Trade Management By Study. For additional details to add a study to a chart, refer 

to Adding/Modifying studies.
3. Press the Settings button.
4. Select the Settings and Inputs tab.
5. Set the Enabled input to Yes.
6. Set the Order Type To Manage input to Stops or Targets depending upon whether you want to adjust a 

Stop or Target order.
7. Set the Controlling Subgraph Reference input to the particular Study and Study Subgraph that will 

control the Target or Stop. The Study Subgraph is a particular line/plot within a Study. First select the 
Study and then the particular Study Subgraph within that study. The study must be on the same chart.

8. Set the Trailing Offset (in Ticks) input, to the number of ticks away from the controlling Study Subgraph 
that the order should be when it is modified.

9. Set the ACS Control Bar Button # for Enable/Disable Input to the Control Bar Button number you can 
use to enable and disable the study. More details on this are explained in a further down step. This step is 
optional.

10. Set the Position Type input to All Positions, Long or Short to indicate the type of positions you want to 
this study to be active on.

11. Press OK. Press OK.
12. Select Global Settings >> Customize Control Bars >> Control Bar 1-8 on the menu.
13. Expand the Available Control Bar Commands >> Advanced Custom Study Buttons sublist. Add a 

Custom Study Button # to the Selected Control Bar Commands list. The # after Custom Study Button # 
represents the number that you set for the ACS Control Bar Button # for Enable/Disable Input.

14. If the Control Bar is not visible, select Window >> Control Bars >> Control Bar 1-8. There will be a 
button on the Control Bar named TMS which can be used to easily enable and disable this study.

15. When this study is enabled, and there is an open Target or Stop order, it will be modified to track the 
controlling Study Subgraph.

16. If a Target or Stop order is not modified, then set the Detailed Logging (for debugging) input to Yes. This 
will cause messages added to the Window >> Message Log indicating the reason for the problem. Refer to 
the Study Input Settings section for further details.

Trade Management by Study Input Settings
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• Enabled: Enables or disables this study. When this is set to No, then the automatic modification of the 

found Stop or Target order will not be performed.
• Order Type To Manage: Select to either manage Stops or Targets. If you need to manage both at once, 

add the study twice.
• Controlling Subgraph Reference: A reference to the Study and the Subgraph of that study which controls 

the order price.
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• Order Adjustment Timing: Determines when or how often to modify the Target or Stop order. Supports 
two methods On Bar Close and Every N Seconds.
◦ On Bar Close: Will use the referenced study Subgraph value at the previous bar in the chart.
◦ Every N Seconds: Will use the referenced study Subgraph value of the most recent bar in the chart 

at the frequency specified by Adjustment Frequency (in Seconds).
• Adjustment Frequency (in Seconds): The minimum interval in seconds between order modifications. 

Only relevant if Every N Seconds is selected for the Order Adjustment Timing input.
• Trailing Offset (in Ticks): The offset in Ticks (Chart >> Chart Settings >> Tick Size) which the order 

trails the controlling Study Subgraph by. 

A positive or negative value can be used for Trailing Offset. 

For a Long position, the order being controlled would be a Sell order. In this case, the Trailing Offset 
value is subtracted from the Study Subgraph value. As an example, if the Study Subgraph is a Moving 
Average, a positive value for the offset would trail the order N ticks below the Moving Average. A negative 
value would trail the order N ticks above the Moving Average. 

For a Short position, the order being controlled would be a Buy order. In this case, the Trailing Offset 
value is added to the Study Subgraph value. As an example, if the Study Subgraph is a Moving Average, a 
positive value for the offset would trail the order N ticks above the Moving Average. A negative value 
would trail the order N ticks below the Moving Average.

• ACS Control Bar Button # for Enable/Disable: This is the Advanced Custom Study (ACS) Control Bar 
button number to be associated with this study to enable and disable the order modifications. To add this 
button to the Control Bar, refer to Customize Control Bars. 

These buttons are listed under Global Settings >> Customize Control Bars >> Control Bar # >> 
Available Control Bar Commands >> Advanced Custom Study Buttons >> Custom Study Button #. 
The # after Custom Study Button # represents the number that you set for this Input.

• Position Type: This can be set to All Positions, Long or Short to indicate the type of Trade Positions you 
want this study to be active on. In other words it will only modify Attached Orders, when the selected 
Trade Position type is in existence for the Symbol and Trade Account of the chart.

• Detailed Logging (for debugging): When this input is set to Yes, then any time an order adjustment does 
not occur, a message indicating the reason is added to the Window >> Message Log. This is useful to 
determine the reason for the problem. A message is only added once per reason. So if the same reason 
occurs again, a new message will not be added.

• Only Modify Stops In One Direction: When this Input is set to Yes and the Attached Order being 
modified is a Stop order, then in the case of a Short Trade Position, the Stop order will only be modified to 
a lower price and not to a higher price. In the case of a Long Trade Position, the Stop order will only be 
modified to a higher price and not to a lower price. When this Input is set to No, then a Stop order can be 
modified in either direction.

• Allow Zero Values: When this Input is set to Yes, then zero values will be used from the controlling 
Subgraph to adjust the order. Otherwise, this is not the case.

• Allow Negative Values: When this Input is set to Yes, then negative values will be used from the 
controlling Study Subgraph to adjust the order. Otherwise, this is not the case.

• Allow Custom 'Properties' for Control Bar Button: When this Input is set to Yes, then the ACS Control 
Bar Button specified by the ACS Control Bar Button # for Enable/Disable Input can use its own custom 
properties. 

Refer to Control Bar Button Properties.
• Attached Order to Manage: This Input controls what particular Attached Order the Trade Management 

study will control. This can either be the Attached Order nearest the current price, or one in the specified 
OCO Group number.

Potential Conditions Which Can Lead to Attached Orders Not 
Functioning As Expected in Live Trading
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This section documents specific cases where Attached Orders may not always function as expected. Do know that 
these are uncommon conditions. In simulated trading, these conditions cannot occur.

Market Moving Quickly Beyond Stop Price Causing It to Become Invalid
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Example Scenario: You have an attached Sell Stop order that has been submitted with your main parent buy 
order.

The parent order that the attached Stop order is attached to, fills and then the market moves quickly against your 
resulting position.

When the Stop order is transmitted on a fill of this parent, the market price has already moved below the Sell Stop 
order price.

Normally exchanges will reject Sell Stop orders with a price which is at or above the current market price. 
Likewise in the case of a Buy Stop order. A Buy Stop order can be rejected if it is at a price below the current 
market price.

This is an example of the rejection: Sell order stop price must be below last trade price (this is an exchange level 
rejection). 

This type of scenario only happens when you use a tight Stop, the market is moving quickly against your entry 
order, and the exchange has rejected your order.

The first and primary solution to a problem like this is to use the Sierra Chart Order Routing Service to have very 
low latency management of your Attached Orders, so they are sent to the exchange in less than 1-2 milliseconds 
after the parent fill, usually, rather than a much longer delay when they are managed on the Sierra Chart client side. 
We cannot emphasize enough the benefit of using this service compared to other services like CQG.

Another solution to this problem is to use the Automatic Replacement Market Order for Rejected Stop Attached 
Order functionality.

Automatic Replacement Market Order for Rejected Stop Attached Order
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When Global Settings >> General Trade Settings >> Auto-Send Market Order On Rejected Stop Attached 
Order is enabled and a Stop Attached Order is Rejected after being sent and originally had an Order Sent status, 
it will be resent as a Market order to offset the new position established by its parent order.

There are many safeguards in place to ensure that this market order is only sent when there is a rejected Stop 
Attached Order and when there is an actual established Trade Position from the original parent order.

When this market order fills, any Target order that also exists will be canceled. This feature does not work with 
Interactive Brokers due to the proven uncertainty of order statuses with that service.

Failure to Increase Quantity Due to Simultaneous Fill of Target/Stop Order Being Adjusted
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Example Scenario: There are Attached Orders attached to a parent order. The parent order has a quantity of 10 for 
example.

The parents fills in 2 lots of quantities of 5 each. The Attached Orders are transmitted with an initial quantity of 5 
each to match the first fill of 5.

These Attached Orders, then need to be modified to a quantity of 10 each due to the second parent fill of 5. Each of 
these order modifications are pending until the initial order transmission that they are trying to modify has been 
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acknowledged and the initial Attached Order goes into an Open state.

When an Attached Order goes into a Open state and there is a pending modification, that modification is then 
performed. So therefore the quantity of each Attached Order is increased to 10 individually at the time when the 
Attached Order has become Open.

However, say the market price moves and then fills one of those Attached Orders that we are modifying and it fills 
before the modification is actually performed and that modification is rejected.

For example, the Target order got filled before it could be increased to 10, then you no longer have a Target order 
in place since the modification to increase it to 10 failed.

The solution to this is to enable Global Settings >> General Settings >> Reactivate Attached Order when 
Rejected Modification During Fill.

Failure to Increase Quantity Due Order Modification Rejection from Margin/Position Limits
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Example Scenario: There are Attached Orders attached to a parent order. The parent order has a quantity of 10 for 
example.

The parent order fills either all at once or in multiple fills. The Attached Orders are transmitted with an initial 
quantity equal to the first fill of the parent order. If the parent order completely filled all at once, then the Attached 
Orders will have the full quantity at this point in time. 

If necessary, the quantity of the Attached Orders are increased to match any additional fills that may occur in the 
parent order, assuming the parent did not fully fill the first time.

However, there is one potential problem. The initial transmission of the Attached Orders or the modification to 
increase the quantity of the Attached Orders, gets rejected due to a Position limit on your account, or insufficient 
margin to meet margin requirements. These rejections will be logged in the Trade Activity Log.

The solution to is to contact the risk management of your trading service and have them increase your position 
limits, reduce margin requirements or increase your account balance to meet the margin requirements.

User Switching to Trade Simulation Mode before Attached Orders Sent
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In the case of non-simulated trading, if Attached Orders are managed on the client-side and the Trading server does 
not provide server side OCO or bracket order support, then until the parent order fills, the Attached Orders are held 
on the client-side within Sierra Chart.

For more information, refer to General Management of Attached Orders.

Therefore, before the Attached Orders have been sent to the connected Trading server, if you were to enable Trade 
>> Trade Simulation Mode On before the parent order has filled, and the parent order fills while Trade 
Simulation Mode is enabled, the Attached Orders will not be sent to the connected Trading server because Trade 
Simulation Mode prevents any non-simulated trading.

Using Attached Orders with Attached Orders
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It is not supported to use Attached Orders which are attached to another Target or Stop Attached Order.

Instead what you need to do is submit a new independent order at the same price and side as the existing Target or 
Stop order and that new order needs to have its own Attached Orders.
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This order can be entered using the Chart DOM, Chart Trading or through the Trade Window.

Unable to Modify Price of Attached Orders
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When modifying the Price or Quantity of an Attached Order before the Parent order has filled and it does not 
change, then the usual case for this problem is that server side Bracket orders are being used and the Trading 
service Sierra Chart is connected to, is not allowing the modification.

The solution to this is to uncheck Global Settings >> General Trade Settings >> Use Server Side OCO Orders 
and Use Server Side Bracket Orders.

After unchecking this option, it is necessary to cancel the Parent order and Attached Orders and submit them again. 
You will then be able to modify the Attached Orders.

Reversing on Stop Attached Order
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Follow the instructions below to reverse the position when the Stop Attached Order has been triggered. Make sure 
you are running version 2113 or higher for this functionality. 

1. Set up the Attached Orders as you require. A Stop Attached Order is required. 
2. For the Stop Attached Order, it may be best to use a Triggered Limit instead of a basic Stop order, to stop 

and reverse at a better price than the stop trigger price.
3. Go to the Trade Window for the chart or Trading DOM. Press the Menu/M> button. Uncheck/disable the 

Orders >> Maintain Same Quantity for OCO Group Orders setting.
4. Submit the parent order which will include the Attached Orders. 
5. Disable the Scaling Out functionality. 
6. Once the parent order fills and the Attached Orders are active, then submit a new Stop order at the same 

Price level and Side as the Stop order using the Chart Trading functionality. 

Using DTC Server Feature for Reliable Server Side Attached Orders

[Link] - [Top]
Follow the instructions below to use the DTC Server feature in Sierra Chart for reliable server side Attached 
Orders.

1. Set up a computer server in a reliable data center or location with reliable Internet connectivity. This can be 
a dedicated server or virtual server through a server hosting service.

2. Install a copy of Sierra Chart on that server.
3. Configure Sierra Chart to use the particular Trading service that you want. Refer to Data and Trading 

Services for the instructions for each of the supported services.
4. Disable Global Settings >> General Trade Settings >> Use Server Side OCO Orders and Use Server 

Side Bracket Orders in the copy of Sierra Chart running on the server. You instead will want to rely upon 
the Sierra Chart managed functionality for this. This is overall going to be better if you have a highly 
reliable server with a reliable Internet connection.

5. Install another copy of Sierra Chart on the computer you will be working from and connect to the instance 
of Sierra Chart running on the server using the DTC Protocol Server feature.

6. In the copy of Sierra Chart running on the computer you are working from, you will want to enable Global 
Settings >> General Trade Settings >> Use Server Side OCO Orders and Use Server Side Bracket 
Orders to use this functionality provided by the copy of Sierra Chart running on the server. 

Move to Breakeven Stop Reference Price Calculation and Usage

[Link] - [Top]
Stop Attached orders can be moved to the breakeven level using two different methods. By using the Move to 
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Breakeven for Stop functionality on the Attached Order itself, or by using the Breakeven Button on the Trade 
Window.

The breakeven price is initially the parent order price. When the parent order fills, the breakeven price is the fill 
price. If there are multiple fills, it is the quantity weighted average of the order fills. 

When using the Scaling In functionality, and the order quantity of the Stop Attached Order is increased, the 
breakeven price is adjusted to be the quantity weighted average of all of the order fills that increased the order 
quantity of the Stop Attached Order during Scaling In. 

You can validate the calculation, by performing a Chart Replay. Make sure the Scale In option is enabled on the 
Trade Window for the chart itself.

Start a chart replay and from a flat Position submit a new order with Attached Orders which also includes a Stop. 
Add to this Position at different prices. You will notice that the Stop Attached Order quantity increases. After 
adding to the Position two or three times you will notice the Position Average price change to be the quantity 
weighted average of all of those order fills. 

Use the Breakeven Button to move the Stop to the breakeven level. It will move to the Position Average price. You 
will want to make sure though that before you use the Breakeven button, that the market is at a price level where 
the Stop will not immediately fill. 

Managing Multiple Parent and Attached Order Sets

[Link] - [Top]
When you want to submit multiple parent orders each with their own independent Attached Order sets, it may be 
confusing to use a single chart or Trading DOM to view and manage these. 

The solution is to use multiple charts or Trading DOMs, one for each parent order and Attached Order set. 

For each individual chart or Trading DOM, you will want to enable Trade >> Only Orders from Chart to limit the 
display to only those orders entered from that individual chart. Therefore, only the orders entered from that chart or 
Trading DOM will be visible and you can manage them independently.

Understanding How Server-Side OCO and Bracket Orders Are 
Implemented with Intermediary Server

[Link] - [Top]
Overview

[Link] - [Top]
With services which include the Sierra Chart Order Routing Service and LMAX, server-side OCO (Order Cancels 
Order) and Bracket orders are supported when Global Settings >> General Trade Settings >> Use Server-Side 
OCO Orders and Global Settings >> General Trade Settings >> Use Server-Side Bracket Orders are enabled, 
respectively, in Sierra Chart.

The management of these orders is performed on the Sierra Chart trading server connected to the external trading 
gateway which would include TT or LMAX or direct to the exchange.

These types of orders are very reliably handled using the very same logic that the Sierra Chart instance you are 
using uses if it had a direct connection to those trading gateways. The reason is, the order routing server to those 
trading gateways is Sierra Chart itself operating in a multiuser trading server mode. 

Reconnected to Different Server (Child Orders Disappear)

[Link] - [Top]
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In the event you encounter a scenario where you no longer see the child orders (Attached Orders) for a parent 
order, then you may have been connected to another server due to some connectivity issue you had to the Primary 
server you were previously connected to when the parent and its Attached Orders (Bracket order) were submitted. 
This will be the case if the parent order has not yet filled. You will only see the parent order. When the parent order 
fills, you will then see the child orders on any of the available servers.

Understand, the child orders are still working and being managed on the other server they were originally 
submitted to even if you cannot see them, assuming you know that they were actually submitted previously which 
will be the case if you did previously see them with the status of Child-Server before the reconnection due to a 
connectivity problem you had.

In this case what you can do reconnect to the data feed which should take you back to the Primary server if that 
was the server the Bracket order was submitted to. 

You will then see the child orders reappear on the Chart/Trading DOM and in the Trade >> Trade Orders 
Window. Alternatively you could cancel the parent order which then causes the child orders on the other server to 
also be canceled. You would then need to resubmit the parent order with new Attached Orders (Although this is 
going to be unnecessary unless there is a failure with the Order Routing Server that is holding the child orders 
which would be very rare). 

Order Routing Server Failure

[Link] - [Top]
However, it is important to understand that in the very rare event that the Sierra Chart trading server were to 
encounter a problem and therefore lose connectivity to the trading gateway, the transmission of the Attached 
Orders (child orders) of a parent order to the trading gateway server when the parent order fills, or the canceling of 
one of the orders in an OCO order, or the reducing of the quantity of one of the orders in an OCO order if there is a 
partial fill of the other order, cannot happen. 

When the connectivity is restored to the trading gateway server, if an order that is in an OCO group no longer has 
its sibling order because that sibling order has either been filled or canceled, then it will be canceled. 

And if the Attached Orders which are part of a bracket order (a parent order with Attached OCO Order) no longer 
have a working parent order, they will be canceled as well unless they were already transmitted to the trading 
gateway server and put into a working state before the loss of connectivity.

This above handling is identical to how Sierra Chart handles these conditions if it were to have a direct connection 
to the trading gateway server.

*Last modified Wednesday, 23rd October, 2024.
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• Trade Orders and Trade Positions Windows
◦ Trade Orders Window

▪ Canceling Orders
▪ Canceling All Orders
▪ Clearing Orders

▪ Simulated Orders
▪ Non-Simulated Orders
▪ Viewing Open Orders Only

▪ Sending Held Orders 
▪ Filtering Orders by Trade Account
▪ Automatic Clearing of Orders
▪ Refreshing Order Data
▪ Order Field Descriptions
▪ Trade Orders Window Font and Colors
▪ Deleting Trade Orders File
▪ Automatic Cancellation of Non-Existent Orders

◦ Trade Positions Window
▪ Overview
▪ Refresh Positions Data
▪ Flatten Trade Positions
▪ Positions Window Fields
▪ Position Quantity and Automated Trading
▪ Only Single Consolidated Position Maintained and Displayed per Symbol and Trade 

Account
▪ Clearing Simulated Position in Sub Instance

◦ Simulated Trade Positions Quantities and Average Price
◦ Using Order Fill Calculated Positions In Special Cases
◦ Using Order Fill Calculated Trade Positions

▪ Order Fill Calculated Trade Position Not Accurate
▪ Order Fill Calculated Trade Position Average Price

◦ Trade Account Monitor/Balances Window
▪ Trade Account Monitor Field Descriptions
▪ Edit >> Copy Selection (Trade >> Trade Account Monitor >> Edit menu)
▪ Balance >> Enable Alerts (Trade >> Trade Account Monitor >> Balance menu)
▪ Balance >>Alert Number (Trade >> Trade Account Monitor >> Balance menu)

• Trade Service Log
◦ Interpreting Trading Service Order Related Messages
◦ Automatic Opening of Trade Service Log
◦ Meaning of: "An overfill UpdateOrder call has occurred"

• Trade Activity Log (Opens a new page)
• Trade Data Studies

◦ Trading: Profit/Loss Text Study
▪ Show Open Profit/Loss
▪ Show Closed Profit/Loss
▪ Show Daily Profit/Loss
▪ Include Open Profit/Loss in Daily Profit/Loss
▪ Show Total Trades
▪ Show Total Quantity Filled
▪ Show Daily Total Trades
▪ Show Daily Total Quantity Filled
▪ Show Maximum Open Position Profit
▪ Show Maximum Open Position Loss
▪ Show Flat to Flat Closed Profit Loss
▪ Show Current Trade Time Duration

◦ Trade Data Study Does Not Display Data or is Misaligned
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• How Average Price for Positions Is Calculated and Used
◦ Use Last In First Out Fill Matching for Open Position Average Price
◦ Use First In First Out Fill Matching for Open Position Average Price
◦ Use Flat to Flat Open Position Average Price
◦ Use Theoretical Open Position Average Price
◦ Order Fills Start Date-Time Needs to Be Set Correctly
◦ Determining Fills Used in Open Position Average Price Calculation
◦ Order Fill Calculated Average Price from Order Fill Calculated Position
◦ Trade Service Provided Average Price
◦ Position Line Not Visible or Incorrect Average Price
◦ Open Profit/Loss Calculation
◦ Determining Whether Order Fill Calculated or Trade Service Average Price is Being Used

• Incorrectly Reported Trade Position Quantity
• Resetting Incorrect Order Fill Calculated Position
• Resetting Position Quantity and Profit/Loss at Start of Trading Day

General Information

[Link] - [Top]
This page documents the various Trading Information windows available in Sierra Chart, the available Trading 
related studies, and various other related information.

Sorting Lines, Reordering Columns, Adjusting Column Widths

[Link] - [Top]
For the Trade >> Trade Orders Window and the Trade >> Trade Positions Window, there is the ability to sort 
the lines of data, reorder the columns and adjust the column widths. Refer to the image below.

On the tabs of the Trade >> Trade Activity Log window, there is the ability to reorder the columns and adjust the 
column widths only. 

 

Setting Colors

[Link] - [Top]
The foreground and background colors of the content sections of the Trade >> Trade Positions Window, Trade 
>> Account Balances Window, and the Trade >> Trade Activity Log can be customized with the following 
color settings in Global Settings >> Graphics Settings.

• General Text Window Background Color
• General Text Window Foreground Color

For instructions to set these, refer to Graphics Settings.

In case of the Trade >> Trade Orders Window window, the colors of Open and Completed order lines have 
separate color settings. Refer to Trade Orders Window Font and Colors.

Trade Orders and Positions Windows

[Link] - [Top]
This section gives an overview of the Trade Orders and Trade Positions windows. 

These windows are floating windows that have their own scope. So they can be open at the same time as another 
attached window. 

For example, one of these windows can be open and it is possible to select Analysis >> Studies and have the 
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Studies window open and interact with both windows.

Trade Orders Window

[Link] - [Top]

To view the Trade Orders window, select Trade >> Trade Orders Window on the menu.

If the Trade Orders Window does not display when selecting this menu command, then first select Window >> 
Reset Windows. Try opening the window again.

The Trade Orders window can also be opened through the corresponding Control Bar button. 

This window lists all Open orders, both simulated orders and orders for the connected Trading service. Simulated 
orders are prefixed with [SIM] in front of the Symbol.

When the Status of an order changes from Open or Order Sent to Canceled, Filled or Error, it will still be listed 
on this tab, but it is not persistent and will be cleared when Sierra Chart is restarted. There is no guarantee that 
orders other than Open orders, will be listed on this tab. Do not put reliance on orders other than Open orders from 
being listed on this tab.

Left clicking with your Pointer on a column header will sort rows according to that column. When left clicking 
again on the column header, the sort order will change from ascending to descending or the other way around.

Canceling Orders

[Link] - [Top]
1. Select Trade >> Trade Orders Window on the menu.
2. Highlight the order you wish to cancel in the list of orders by left clicking on it with your mouse pointer.
3. To cancel multiple orders at the same time, hold the Control key on your keyboard and left click on each 

order to select them all.
4. If the orders you are canceling are non-simulated orders, then make certain there is no checkmark by Trade 

>> Trade Simulation Mode On on the menu of the main Sierra Chart window.
5. Select the Cancel menu command on the Trade Orders window to cancel these orders.
6. You will receive a confirmation window. Press Yes to confirm. This confirmation window can be disabled 

with Global Settings >> General Trade Settings >> Display Confirmation for Order Cancellations 
from the 'Orders' Tab.

7. To cancel all working orders in the list, select the Cancel All menu command.

Canceling All Orders

[Link] - [Top]
1. If you want to cancel non-simulated orders, make sure there is no checkmark by Trade >> Trade 

Simulation Mode On so that it is disabled.
2. If you want to cancel simulated orders, make sure there is a checkmark by Trade >> Trade Simulation 

Mode On so that it is enabled.
3. Select Trade >> Trade Orders Window on the menu.
4. Press the Cancel All button on the Trade Orders window to cancel the open/working orders.
5. You will receive a confirmation window. Press Yes to confirm. This confirmation window can be disabled 

with Global Settings >> General Trade Settings >> Display Confirmation for Order Cancellations 
through the Trade Orders Window.

Clearing Orders

[Link] - [Top]
Simulated Orders

[Link] - [Top]
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To clear simulated open and completed orders from the Orders list, select Trade >> Clear Trade Simulation 
Orders and Data on the menu to clear them. This will cancel all Open Simulated orders and clear all of the 
Simulated orders listed. It will also clear simulated trading activity data in the Trade Activity Log as well.

Non-Simulated Orders

[Link] - [Top]
When you connect to the data and trade server, working and filled orders that the server still has for your account 
will be listed on the Trade >> Trade Orders Window. They cannot be removed.

However, you can click on a column header, like the Status column, to sort the column and move the Open orders 
to the top of the list. Also, it is possible to view open orders only. See below for instructions.

Viewing Open Orders Only

[Link] - [Top]
To view only orders with a Status of Open and other working statuses, in the Trade >> Trade Orders Window, 
select the Orders >> Show Only Working Orders menu item on this window.

Sending Held Orders

[Link] - [Top]
The Send Held button on the Trade Orders Window is used to send orders selected in the list below, that have 
been submitted as held orders by the Advanced Custom Study Interface and Language (ACSIL). 

When submitting an order through ACSIL, an order can be submitted as a held order with the 
s_SCNewOrder::SubmitAsHeldOrder structure member. 

Filtering Orders by Trade Account

[Link] - [Top]
The Trade >> Trade Orders Window by default lists all orders for all Trading accounts available on the 
connection to the Trading server. For simulated orders, all orders for all simulated trading accounts will be listed. 

This list can be filtered to show orders for a single Trade Account. 

1. On the Trade Orders Window, select Edit >> Select Trade Account Filter. The Trade Account Filter 
Settings window will display. 

2. Left click on the Available Trade Accounts list and select an account. Press the A button to accept the 
selected account and set the Trade Account Filter.

3. Set Simulated Filter to Yes for simulated trade accounts. For non-simulated accounts this must be No.
4. Press OK.
5. To clear the Trade Account filter, select Edit >> Clear Trade Account Filter. 

Automatic Clearing of Orders

[Link] - [Top]
Non-working orders from the Trade Orders list are automatically cleared after a period of time. This is done for 
performance reasons and is a feature in newer versions of Sierra Chart.

To see these orders, the historical activity of the orders, and the order fills, refer to the Trade >> Trade Activity 
Log >> Trade Activity tab. It is recommended for the most consolidated view, to set the Trade Activity Log to 
display Fills only.

In the case of non-simulated working/open orders, they are cleared 20 minutes after the order becomes non-
working from a working/open status. 

When preforming an automated trading system backtest with Trade >> AutoTrade System Bar Based Backtest | 
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AutoTrade System Backtest, or you are replaying a chart and have the replay mode set to Accurate Trading 
System Backtest Mode or Calculate at Every Tick/Trade, then trade orders which are no longer working in the 
Orders list will be removed from the Orders list.

The check to remove the non-working orders occurs at every chart update.

Refreshing Order Data

[Link] - [Top]
Orders which are considered Open (Working) orders will have an Order Status of: Order Sent, Pending Open, 
Pending Child, Open, Pending Cancel, or Pending Modify.

If there are open orders displayed on a chart or listed in the Trade >> Trade Orders window, and you know they 
are no longer open, then press the Refresh Trade Data button on the Orders window. If Sierra Chart does not 
receive any data for an open order from the connected Trading service, it will be internally canceled either 
immediately. Internally canceling means the order is not actually canceled with the external Trading service, it is 
canceled within Sierra Chart which indicates it is no longer open.

There can be certain scenarios why Sierra Chart may not have received a status update for an order and the order 
still displays with an Open state. For example, if you disconnect from the Data and Trade server (File >> 
Disconnect), and then you cancel the order through another program, Sierra Chart will not know about this. 

However, when you connect again to the Data and Trade server, if Sierra Chart does not receive any data for listed 
orders that are in an Open state, they will be internally canceled. This occurs in about 5 seconds after the 
connection to the Trading sserver.

Another step you can take if you question or have any issue with the Orders or Position data you see displayed on 
the Trade Orders window is to reconnect to the servers by selecting File >> Reconnect. 

Order Window Field Descriptions

[Link] - [Top]
• Entry Time: This is the Date and Time that an order has been added to the Trade Orders Window. It is not 

necessarily the time that the order was actually submitted. 

For example, when you connect to a trading service, the working orders will be requested and listed. If a 
working order is received from the Trading service and is not already listed, then this will show the Date 
Time that the order was added to this list. 

This Date Time is based upon your local computer clock when the order did not originate from a chart 
replay or back test. It does not originate from the server. This time is adjusted to the Time Zone setting in 
Sierra Chart. During a chart replay or back test, this Date Time is based upon the last Date Time in the 
replaying chart at the time the order was submitted. 

If an order has an incorrect timestamp or a slightly incorrect timestamp, then it may not match with the 
correct chart bar. It is important the computer's clock is set accurately when orders do not originate from a 
chart replay or back test. Refer to Help topic 38.

• Last Activity Time: This is the Date Time that the listed order has been last updated. This is based upon 
your local computer clock and not the server. This time is adjusted to the Time Zone setting in Sierra Chart. 
During a chart replay, this Date Time is based upon the last Date Time in the replaying chart and not the 
current actual time.

• Symbol: This is the symbol of the order. If the order is not simulated and sent to the connected Trading 
service, then the symbol will have no prefix in front of it. If the order is being handled by the Sierra Chart 
Trade Simulation Mode, then the symbol will have the [Sim] prefix.

• Order Quantity: This is the quantity of the order. This can either be contracts, shares, or currency units.
• Price: This is the price of the order. If the order has only one price, then this is the only price used.
• Price2: In the case of Stop-Limit orders, this is the Limit price. Price2 is only used for Stop-Limit orders.
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• Status: This is the order status. It can be one of the following:
◦ Order Sent: The trade order has been sent to the Sierra Chart Trade Simulation system or the 

connected Trading service. It will be changed to another order status once the Trade Simulation 
system or the connected trading service gives an indication that the order has been received. 

In the case of the Sierra Chart Trade Simulation system it will immediately change the status to 
Open. It will not remain in the Order Sent status. 

In the case of when an order is sent to an external connected Trading service, if the order is not 
acknowledged it will remain in the Order Sent status. In this case select Edit >> Refresh Trade 
Data. Either the order status will immediately change or the order will be canceled by Sierra Chart 
within one minute if there is no response from the Trading service for it. 

For some of the supported Trading services, if an order is in the Order Sent status for an extended 
time, Sierra Chart will try to request the status of it automatically. The progress of this is displayed 
in the Trade >> Trade Service Log. 

Depending upon the Trading service you are using and the actual state of the order it may or may 
not be able to be canceled with a status of Order Sent. 

◦ Pending Open: This order status is only valid when an order is sent to the connected external 
Trading service. It is not used in Sierra Chart Trade Simulation Mode. It generally means that the 
connected trading service has indicated that the order has not yet reached an Open state and 
therefore it cannot be filled in this state. It should be possible to cancel an order in this state.

◦ Open: The order is in a working state and can be filled. It may also be partially filled and still 
working. In the case of a non-simulated order, the connected Trading service has indicated that the 
order has been accepted and it is working. It is possible to cancel an order in this state. In Trade 
Simulation Mode, there are no partial fills, an order is either completely filled or not filled.

◦ Filled: The order has completely filled or has been canceled before it has completely filled. In Trade 
Simulation Mode, there are no partial fills, an order is either completely filled or not filled. 
Generally there is no reason to cancel an order in this state, but it is possible to select the order in 
the Trade Orders Window and Cancel it.

◦ Pending Cancel: A request to cancel the order has been made and confirmation of the cancellation 
is being awaited. It is possible to attempt further cancellations in this state.

◦ Canceled: The order has been canceled. It is no longer working or in an Open state. It cannot be 
filled any longer. The order may have been partially filled. Whether a partially filled order that has 
been canceled will have a status of Filled or Canceled depends upon the Trading service you are 
connected to and what status they give. In the case of Trade Simulation Mode, a canceled order will 
always have a status of Canceled. 

A completely filled order can also have a status of Canceled if at the time the order status is 
checked, the order is no longer available on the trading server, and the order in the Sierra Chart 
order list was indicated to still be Open at the time of the check. This can happen if an order fills 
when Sierra Chart is not connected to the external trading server and later Sierra Chart is connected. 

◦ Pending Modify: A request to modify the order has been made and confirmation of the 
modification is being awaited. It is possible to cancel an order in this state.

◦ Pending Child: This order status only applies to Attached Orders . It means the order is being 
held by Sierra Chart until the parent order fills partially or completely. The orders can be definitely 
and immediately canceled in this state. When the parent order partially or completely fills, then the 
Attached Orders will have their Status changed to Open.

◦ Error: There was some error with the order. This could happen initially or at some other point 
during the life of the order. The reason for the error usually will be displayed in Trade >> Trade 
Service Log. The line in the Trade Service Log will contain the order's Internal Order ID and 
Service Order ID for reference.

• Internal Order ID: This is a numeric identifier that Sierra Chart internally uses to identify the order. This 
is always an integer value. 



In the case where you have more than one instance of Sierra Chart running and connected to the same 
external trading account, non-simulated orders will be listed in each instance and for the same order with 
the same Service Order ID, the Internal Order ID will be unique for each instance.

• Order Type: This is the order type. It can be any of the supported order types.
• Filled Quantity: This is the quantity of shares or contracts that has been filled.
• Average Fill Price: This is the average price of all of the order fills in the order. An order can fill in one or 

more parts. If the Quantity of the order is 1, there would only be one fill. If there is any question about the 
fill price of a simulated order, then refer to How Orders Are Filled.

• Buy/Sell: This indicates the Side of the order. This can be either Buy or Sell.
• Service Order ID: This is the order identifier provided by the external Trading service to identify the 

order. In the case of a Simulated order, using Sierra Chart Trade Simulation Mode, this will always be the 
same as the internal order ID.

• Open/Close: This will be either Open or Close and indicates whether the order will open or close a 
position.

• Parent Internal Order ID: This is the Internal Order ID of the parent order in case this is a Child/Attached 
Order. Otherwise this is 0.

• Time in Force (expiration type): The Time in Force for the order. Possible values include Day, Good till 
Canceled, Good till Date Time, Immediate or Cancel, All or None, or Fill or Kill.

• Good Till DateTime: If the Time in Force is Good till Date Time, then this field indicates the order 
expiration date and time.

• Trade Account: The account identifier with your Trading service for which this order is contained in. In 
Sierra Chart Trade Simulation mode, simulated orders will indicate Sim#. The # is equivalent to any 
number from 1 to 400 indicating what particular Trade Simulation Mode account is being used.

• Link ID: An Attached Order that is in the All Groups OCO Group or a parent order, will be split into 
smaller orders if there is more than one OCO group used in the list of Attached Orders submitted with an 
order. When an order is split into smaller orders, they are linked together and this indicates the Internal 
Order ID used for linking. It is the Internal Order ID of the first order in that group. When one of the orders 
in a group of orders linked together is modified or canceled, the other ones will be as well. This happens 
automatically.

• OCO ID: If two orders are in an OCO (order cancels order) group, then this field will display the OCO 
Internal ID for that OCO group and it will match with the other order that is part of the same OCO group. 
The OCO Internal ID is the Internal Order ID of one of the orders in the OCO group.

• Last Order Action Source: This field displays the source of the last action for the order and other detailed 
text information about the latest order action. In the case of a newly entered order, it will display the name 
of the chart the order originated from.

• Exchange Order ID: This is the order identifier from the exchange that the order is submitted to. It may 
not always be available and could be blank. In the case of where Sierra Chart is routing orders through an 
intermediary Sierra Chart order routing server to a Trading service which then routes them to the exchange, 
this order ID will be the ID provided by that Trading service.

• Text Tag: This field displays the information that has been entered for the order as a Text Tag.
• Trail Order Offset: This displays the trail offset entered for the order when the order is one of the Trailing 

types.
• Trail Order Step Amount: This displays the trail step amount entered for the order when the order is one 

of the Step Trailing types.
Orders Window Font and Colors

[Link] - [Top]
The Font for the Trade >> Trade Orders Window is set through the Global Settings >> Graphics Settings >> 
Fonts tab. 

Refer to the Fonts documentation for this.

The name of the font is Text Windows Font.

The colors of Open and Completed order lines are colored separately. These colors are set through the Global 
Settings >> Graphics Settings window. The color settings are as follows:
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• Trade Orders Window Open Order: This color setting sets the color of order lines in the Trade Orders 
list that have an order status of Order Sent, Pending Open, Pending Child, Open, Pending Modify, or 
Pending Cancel.

• Trade Orders Window Completed Order: This color setting sets the color of order lines in the Trade 
Orders list that have an order status of Filled, Canceled, or Error.

• Trade Orders Window Text: This color setting sets the text color of order lines in the Trade Orders list.
For more information, refer to Graphics Settings.

Deleting Trade Orders File
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The file that contains the orders which are listed in the Trade >> Trade Orders Window can be deleted to clear 
those orders. This is an unusual procedure which should not normally be done and is not recommended unless 
those orders are just not needed any longer and they are not clearing for some other unusual reason.

Follow the instructions below.

• Exit from Sierra Chart.
• Go to the Sierra Chart installation folder. To determine the location where Sierra Chart is installed on your 

system, open the Message Log with Window >> Message Log. Near the top, you will see a line like this: 
Program path: C:\SierraChart\.

• Go to that folder and delete the TradeOrdersList.data file.
• Run Sierra Chart.

Automatic Cancellation of Non-Existent Orders
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Anytime the Trade Orders List is fully updated in Sierra Chart from the external Trading server, any orders which 
are no longer Open or working, and have not received an update from the external Trading server, will be set to 
Canceled. 

You can force an update of the Trade Orders List first with Trade >> Refresh Trade Data from Service. 
Additionally you can use File >> Reconnect. 

This will be the Order Action Source text for these canceled orders in the Trade Activity Log:

Internally marking as canceled. No order update from server. For Trade Account:

One reason this can happen is that an order has filled or has expired when Sierra Chart was not connected to the 
trading server.

Trade Positions Window

[Link] - [Top]
To view the Trade Positions Window, select Trade >> Trade Positions Window on the menu.

If the Trade Positions Window does not display when selecting this menu command, then first select Window >> 
Reset Windows. Try opening the window again.

The Trade Positions window can also be opened through the corresponding Control Bar button. 

This window displays the current Trade Positions for non-simulated trading.

Overview

[Link] - [Top]

The Trade Positions window displays the current Trade Positions for non-simulated trading.
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This Trade Positions data is calculated from the order fills as they occur in real time and will be automatically 
synchronized to the Trading Service Positions data if it is out of sync with it. So the displayed Trade Positions on 
the Positions tab will always represent the accurate and current Trade Positions.

For a list of simulated Trade Positions, refer to the Trade Statistics for Charts tab on the Trade >> Trade Activity 
Log window.

Refresh Trade Data
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Selecting Edit >> Refresh Trade Data will refresh the non-simulated Orders and Positions data from the 
connected trade server. It has no effect upon simulated trading data. This never has to be done manually in almost 
all conditions since the Orders and Positions are automatically updated.

Flatten Trade Positions
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Follow the instructions below to flatten current non-simulated Trade Positions.

Flatten means to send a market order to make the current Position quantity 0.

1. Select Trade >> Trade Positions Window on the main menu to open the Trade Positions window.
2. It is recommended to enable Global Settings >> General Trade Settings >> Hold Market Order Until 

Pending Cancel Orders Are Confirmed. Although this will delay the sending of the market order.
3. Enable Position >> Cancel Orders for Symbol When Flatten from the Trade Positions window menu, if 

you want all non-simulated open/working orders for the symbols having their Positions flattened, to also be 
canceled at the same time.

4. In the list of Positions, select the Position or Positions lines you want to flatten. To select multiple Positions 
hold the Control key and select them one by one.

5. Select the Flatten menu command at the top.
6. Or you can select the Flatten All menu command at the top, to flatten all Positions regardless of which 

Position lines are selected. In this case there is no requirement to select particular Position lines. 

When using this command there is always a prompt to confirm the Flatten All operation. All Positions will 
be flattened/closed regardless of what is listed in case there is a Trade Account filter set preventing some 
Positions from being displayed.

7. Press Yes to confirm.
A Keyboard Shortcut and/or a Control Bar button can be added to perform the same action as Flatten All on the 
Trade Positions Window. This only applies to non-simulated Positions. Not Positions when in Trade Simulation 
Mode. The keyboard shortcut and the Control Bar button is named "Trade Flatten All Positions - All Accounts". 

Positions Window Fields

[Link] - [Top]
The following is a list of the fields for each symbol displayed on the Trade Positions window.

• Symbol: This is the symbol for which the Position data is for.
• Quantity: This is the quantity of the Position. This will either be contracts, shares, or currency units 

depending upon the type of market the Symbol is for.
• Trade Account: This is the Account identifier for the Trade Position.
• Average Price: This is the Average Price of the current Position provided by the connected external 

Trading service. 

The external Trading service may not provide a Position Average Price or it may not be supported by Sierra 
Chart for that service. 
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Sierra Chart also calculates and maintains its own Average Price for the Trade Positions which is 
dynamically calculated from the order fills in the Trade >> Trade Activity Log. This calculated Average 
Price can be viewed on a chart, Trade DOM, and the Trade Statistics and Trades tabs of the Trade 
Activity Log. For more information, refer to How Average Price for Positions Is Calculated and Used.

• Open Profit/Loss: This is the Open Position Profit or Loss. This will not be calculated and remain at 0 if 
there is no Position Average Price.

• Daily Profit/Loss: This field is is used internally by a Sierra Chart server but it does not update on the 
Trade Positions window for users.

• Daily P/L Reset DateTime: This is the Date and Time that the Daily Profit/Loss will reset.
• High During Position: This is the highest price reached while this Position is open. It resets to zero when 

the Position quantity changes.
• Low During Position: This is the lowest price reached while this Position is open. It resets to zero when 

the Position quantity changes.
• Last During Position: This is the most recent last trade price while this Position is open. It resets to zero 

when the Position quantity changes. In the case of Sierra Chart based order routing services, this will 
remain at 0.

• Margin Requirement: This is the current margin requirement for the Position.
• Service Position Quantity: This is the Position quantity for the symbol provided by the connected Trading 

service. The Quantity field is calculated by Sierra Chart by the order fills received. If the Quantity field 
becomes different than Trade Service Position Quantity, then Quantity is synchronized to the Trade 
Service Position Quantity. 

The reason there are two separate quantity fields is so that Sierra Chart can accurately determine whether a 
fill received is an opening or closing (entry or exit) fill. Sierra Chart cannot do this without maintaining its 
own independent Trade Position Quantity variable set from the order fill events received from the server. 

• Currency: This is the currency code for the Position
• Entry Date-Time: This is the Date and Time that this Position was entered.
• MaxPotentialPosQty: This is maximum potential Position quantity based upon the current Position 

quantity and working orders. This field is only supported with Sierra Chart order routing and simulated 
trading services.

Position Quantity and Automated Trading
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In the case of one performing automated trading using ACSIL or the Spreadsheet System for Trading study, it is 
helpful to understand the following regarding the Trade Position Quantity fields.

The Trade Position Quantity which is the Quantity displayed in Sierra Chart and given to automated trading 
systems is updated by fills/executions. It is not directly updated by Trade Position data updates from the external 
trading service.

However, if the calculated Trade Position Quantity from the order fills is out of sync with the reported Trade 
Service Position Quantity from the external trading service, then after about 8 seconds the order fill calculated 
Position Quantity will be synchronized to the Trade Service Position Quantity after there has been an unsolicited 
update of the Trade Service Position Quantity.

If there is a solicited Trade Position data update, the synchronization happens immediately.

Only Single Consolidated Position Maintained and Displayed per Symbol and Trade Account

[Link] - [Top]
For each Symbol and Trade Account, Sierra Chart only maintains a single consolidated/combined Position 
Quantity and Position Average Price.

Sierra Chart does not maintain individual active Positions for each separate trade for the same Symbol and Trade 
account. If this is what you require, it is necessary to use separate Trade Accounts which are supported. Refer to 
Selecting Trade Account.
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Clearing Simulated Position in Sub Instance
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In a sub instance of Sierra Chart that has Trade Simulation Mode disabled, when using a simulated Trade Account 
in the sub instance, and the main instance of Sierra Chart has Trade Simulation Mode enabled, the Position 
reporting in the sub instance is based upon the order fill data in the main instance of Sierra Chart. 

If you want to clear that Position in the sub instance without using Flatten, then you will need to clear the order fill 
data for that Symbol and Trade Account of the Position in the main instance of Sierra Chart. 

To do this, refer to Clearing Trade Activity Data. 

Simulated Trade Positions Quantities and Average Price
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Simulated Trade Positions data for Trade Positions created while in Trade Simulated Mode are not displayed on 
the Trade >> Trade Positions Window.

For information about where to view Simulated Trade Positions data, refer to Viewing Positions and Current Profit/
Loss on the Trade Simulation Mode page.

The current Trade Position Quantity you see displayed on a Trade Window and on the Chart Stats tab for a 
particular Symbol is for the Selected Trade Account. So it is for a Symbol and Trade Account pair.

The current Simulated Trade Position Quantity for a particular Symbol and simulated Trade Account is calculated 
from all of the order fills in the Trade Activity Log >> Trade Activity Tab for that Symbol and Trade Account. 

For a detailed explanation of the Position Quantity calculation method, refer to Open Quantity Field Calculation.

The following will cause the Trade Position data for a Symbol and Trade Account to be cleared:

• Selecting Trade >> Clear Trade Simulation Orders and Data.
• Clearing the Simulated Trade Activity Log data for a particular Symbol and Trade Account.
• Starting a Chart Replay and choosing the option to clear the trade data (Clear All Trade Data for Symbol 

and Account).
Using Order Fill Calculated Positions In Special Cases

[Link] - [Top]
There are some special cases where you cannot rely upon the Trade Position data from the Trading service you are 
using. An example of this would be futures spread/strategy symbols often do not have reported Trade Position data 
for them but instead are reported for the outright contracts themselves. Another case would be where Trade 
Positions are not provided at all, as is the case with the LMAX Forex trading service.

In these cases it is necessary to use the Using Order Fill Calculated Trade Positions. In the case of TT FIX spreads/
strategies and when using LMAX, the Order Fill Calculated Positions will automatically be used.

To confirm you cannot use the Trading service provided Trade Positions data, select Trade >> Trade Positions 
Window from the menu. If you do not see the non-simulated Positions that you have in your trading account, or 
the symbols for those Positions do not match the Chart or Trade DOM, then it is necessary to use the Order Fill 
Calculated Positions.

For instructions to use the Order Fill Calculated Position for an individual chart or Trade DOM, refer to Using 
Order Fill Calculated Trade Positions.

Using Order Fill Calculated Trade Positions

[Link] - [Top]
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For various reasons, when trading some symbols through some Trading services or with certain Trading services, 
you cannot rely upon the Trade Position data provided by the Trading Service you are using.

Trade Position data may not be available or it may not accurately track the true Trade Position Quantity for a 
Symbol and Trade Account. For example, when trading exchange traded futures spreads or strategies through some 
Trading services, no current Trade Position data is provided for that particular spread/strategy.

Additionally, you may want to have a Trade Position Quantity reported in a Chart or Trade DOM which begins 
from a specific Date-Time independent of the actual Trade Position Quantity for the Symbol and Trade Account.

Sierra Chart has a feature where you can see the current Trade Position Quantity and Average Price for a Symbol 
and Trade Account on a Chart or Trade DOM, calculated directly from all of the order fills Sierra Chart has for 
non-simulated trading for that Symbol and Trade Account.

This is a method by which you can track the current Trade Positions completely independent from the Trading 
service reported Trade Position data.

This feature can be enabled by Opening the Trade Window and enabling Menu/M >> Settings >> Use Order Fill 
Calculated Position.

Use this option to report the Trade Position Quantity and Average Price based strictly upon the order fills that 
Sierra Chart has for the Symbol and Trade Account the Chart or Trade DOM is set to. This command is specific to 
each individual chart or Trade DOM it is enabled for.

You can switch in and out of this at will. If a fill is missed, Sierra Chart will attempt to download missing fills upon 
a connection to the server, so it can always accurately report the Trade Position for a particular Symbol and Trade 
Account.

It is important to be aware that Sierra Chart needs to have all of the order fills stored in the Trade Activity Log for 
the current order fill calculated Trade Position and the very first fill needs to be at a point in time where the 
Position was previously flat for the Symbol and Trade Account, for an accurate Trade Position Quantity and 
Average Price indication.

Otherwise, the resulting Trade Position Quantity and Average Price will be inaccurate. In this case, refer to Order 
Fill Calculated Trade Position Not Accurate.

Order Fill Calculated Trade Position Not Accurate

[Link] - [Top]
Since the Order Fill Calculated Trade Position relies upon order fill data for a particular Symbol and Trade 
Account in the Trade Activity Log, and not upon Trade Position data from the external Trading service, it is 
essential that Sierra Chart has all of the order fills that currently make up the current Trade Position for a Symbol 
and Trade Account and that those fills are accurate.

Therefore, if there is any inaccuracy with the reported Order Fill Calculated Trade Position Quantity or Average 
Price, then refer to the Solving Inaccurate Trade Statistics for Charts Field Values section. The documentation in 
that section also applies to this case as well.

Order Fill Calculated Trade Position Average Price

[Link] - [Top]
The Average Price for the Order Fill Calculated Trade Position is determined from the weighted average of the fill 
prices for the order fills which the Trade Position consists of.

For complete documentation, refer to How Average Price for Positions Is Calculated and Used.
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Trade Account Monitor (Account Balances) Window
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To display the Trade Account Monitor/Balances window, select Trade >> Trade Account Monitor/Balances 
Window from the menu.

The Trade Account Monitor/Balances window displays various fields of Account related data. This data is only 
for non-simulated (including the Sierra Chart Simulated Futures Trading Service) trading and comes from the 
Trading service Sierra Chart is connected to.

There is a separate line of Account data for each Trade Account associated with the logged in Trading account 
username.

There is no Account data maintained for simulated trading when Trade >> Trade Simulation Mode On is 
enabled. If you want to do simulated trading, which uses an account Balance, then use the Simulated Futures 
Trading Service. However, this does not apply to Chart Replays. A chart replay uses Trade Simulation Mode and 
there is no account balance.

Not all supported Trading services provide Account related data (including Account Balances) and not all of them 
will continuously update this data. If the Trading service provides Account data, it may be infrequently updated. If 
the Account data fields are empty, then this means that the particular Trading service you are using does not 
provide this data. In this last case, you will need to ask your Trading service about how to view their Account data.

The frequency of the Account data updating depends upon how often the Account data is transmitted by the 
connected Trading service. This is not something that Sierra Chart can control.

Trade Account Monitor/Balances Field Descriptions

[Link] - [Top]
1. Trade Account: This is the trade account number the account fields are for.
2. Cash Balance: This is the cash balance in the account. Not provided with all Trading services.
3. Available Funds: This is the amount available to take new positions. Not provided with all Trading 

services.
4. Margin Requirement: This is the amount required to maintain existing positions. Not provided with all 

Trading services.
5. Account Value: This is the total account value of cash and securities in the Trade Account. Not provided 

with all Trading services.
6. Currency: This is the currency for all of the other balance fields on the same line.
7. Open Positions Profit/Loss: This is the current profit/loss for all of the open Positions. This is only 

supported with the Simulated Futures Trading Service.
8. Daily Profit/Loss: The Daily Profit/Loss is provided by the server, if available, and indicates the profit or 

loss for the trading day for the Trade Account. It may or may not include commissions. This value will not 
correspond with the other Daily Profit/Loss values which are calculated within Sierra Chart. This is only 
supported with the Simulated Futures Trading Service and the Teton Futures Order Routing Service. This 
resets daily.

9. Daily Net Loss Limit: In the case of when using Teton Order Routing or the Simulated Futures Trading 
Services, this field displays the Daily Net Loss Limit set for the Trade Account. This can be based either 
upon a fixed currency value or be based upon a percentage the trading account value at the time it was last 
calculated. This field is not related to Global Profit/Loss Management. It is completely separate from that.

10. Trail Account Value To Limit Positions: (Not currently used)
11. Close Positions EOD:
12. Is Under Margin:
13. Trading Is Disabled:
14. Description:
15. Daily Loss Reached:
16. Is Under Minimum NLV:
17. Transaction Date Time:
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18. NLV/Margin:
19. Full Margin:
20. Full Margin Positions:
21. NLV/PosMargin:
22. Peak Margin:
23. Daily Net Profit/Loss:
24. Open Pos Sett Profit/Loss:
25. EOD Account Value:

Edit >> Copy Selection (Trade >> Trade Account Monitor >> Edit menu))

[Link] - [Top]
This command copies the selected lines on the Trade Account Monitor to the system clipboard. To select lines, left 
click on the line with the Pointer. To select multiple lines use the Control key while selecting lines. Use the Shift 
key to select a range of adjacent lines by selecting the first line, press the Shift key, and select the last line in the 
range. 

Balance >> Enable Alerts (Trade >> Trade Account Monitor >> Balance menu)

[Link] - [Top]
When this option is enabled, then a standard Alert will be given, for the following conditions: 

• Daily Loss Limit Has Been Reached 
• Account Value (NLV) is under required margin 
• Account Balance is Too Low 

The specific alert number is set through the Balance >> Alert Number Settings window. To configure the alert, 
refer to Alerts. 

Balance >>Alert Number (Trade >> Trade Account Monitor >> Balance menu)

[Link] - [Top]
This command displays the Alert Number settings window to select the particular Alert number which will be used 
for the Trade Account Monitor alerts.

The Alert Number setting is only relevant when Balance >> Enable Alerts is enabled. 

To configure the specific functioning of the Alert Number, refer to Alerts. 

Trade Service Log

[Link] - [Top]
To display the Trade Service Log, select Trade >> Trade Service Log from the menu.

If the Trade Service Log does not display when selecting this menu command, then first select Window >> Reset 
Windows. Try opening the window again.

The Trade Service Log displays the following messages:

• Trading related messages from the connected Trading service Sierra Chart is connected to. This also 
includes error messages related to submitting new orders, modifying orders and canceling orders.

• Trading related error and information messages from Sierra Chart. 
• Automated Trading related messages.

Interpreting Trading Service Order Related Messages

[Link] - [Top]
When Sierra Chart is connected to a Trading service, and Trade Simulation Mode is disabled, when there is some 
error related to the submission of a new order, modification of an order or canceling an order, the trading service 
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will provide an error message, indicating the reason for this. This is going to be logged in the Trade connectivity 
Log with the order and that is also displayed in the Trade Service Log

Below is an example of this:

[trading service name] order update (Rejected). Text: Insufficient margin. Internal Order ID: #. Service Order ID: 
#. Symbol: [symbol] | Data-Time
The text after Text: originates from the trading service or trading platform service Sierra Chart is connected to. 
You will need to contact your broker for help with these types of messages. Sierra Chart support cannot provide 
any help with them.

Automatic Opening of Trade Service Log

[Link] - [Top]
In the case where the Trade Service Log is automatically opened when a message is added which requires a user's 
attention you can close the Trade Service Log by pressing the X button at the top right of that window or press the 
Close Log button.

Alternatively, you can just keep the Trade Service Log open and move it to the edge of your screen if you do not 
want to see it. When it is left open, it will not automatically open when a message is added which normally would 
open the Trade Service Log.

Some messages like automated trading messages can either open the Trade Service Log if it is not already open 
when they are added, or not automatically open the Trade Service Log. The setting that controls this is Global 
Settings >> General Trade Settings >> Open the Trade Service Log When a New Message is Added.

Meaning of: "An overfill UpdateOrder call has occurred"

[Link] - [Top]
Every Trade Order has an order quantity. An order can fill, at once, or through multiple fills. An order fill is an 
execution of the order. The total quantity of each order fill for a Trade Order cannot exceed, the quantity of the 
order.

If an order fill is received and Sierra Chart detects that the quantity of the fills is exceeding the quantity of the 
Trade Order, then these additional fills are ignored for the Trade Order and a "An overfill UpdateOrder call has 
occurred" message is added for the order to the Trade >> Trade Service Log.

This condition can occur for the individual legs of a futures spread when using the Teton Order Routing service 
and trading an exchange traded spread. In this case, this error can be safely ignored.

In general, this error can be safely ignored. 

Trade Activity Log

[Link] - [Top]
To display the Trade Activity Log, select Trade >> Trade Activity Log from the menu. For more information 
refer to the Trade Activity Log page.

Trade Data Studies

[Link] - [Top]
Sierra Chart provides many studies that display trading information from the order fill data for the Symbol and 
Trade Account of the chart, in a graphical form for each bar in the chart.

To add one of the studies listed below to a chart, select Analysis >> Studies on the menu and Add them to the 
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chart just like any other study. For complete instructions, refer to Adding/Modifying Chart Studies.

It is essential that the first order fill loaded into the chart is correct. For further information, refer to Understanding 
and Setting the Start Date-Time for a Trades List.

When Trade >> Trade Simulation Mode is checked, then simulated order fills will be used in the study.

When Trade >> Trade Simulation Mode is off/unchecked, then non-simulated order fills will be used in the 
study.

With all of these studies, when there is no order fill data for a particular bar in the chart, the study will carry 
forward and draw the prior value, if any.

In the case of all of these studies, a Closed trade consists of a fill that increases a Trade Position and the subsequent 
order fill that fully offsets that increase in the Trade Position. The Fill to Fill Order Fill Matching Method is used 
when determining a closed trade.

For the trading studies that display Profit/Loss values, the format of the Profit/Loss value is dependent upon the 
Chart >> Chart Settings >> Trading >> Profit/Loss Format display setting. 

Profit/Loss formats which use - Ignore Quantity will be considered the format without the Ignore Quantity. 
Therefore, if you select Ticks - Ignore Quantity, it will be interpreted as Ticks.

• Trading: Closed Profit/Loss: This study will display the cumulative profit/loss from closed Trades that 
there are order fills for in the Trade Activity Log for the Symbol and Trade Account. All available order 
fills are included. A closed Trade is one in which there is an opening fill and a closing fill. A currently open 
Trade which has no corresponding closing fill is not included in the study. For further details, refer to the 
Trades tab of the Trade Activity Log.

• Trading: Daily Profit/Loss: This study will display the cumulative Profit/Loss from closed trades for each 
day in the chart. Each day is 24 hours. This is considered a Daily Trade Statistic which resets daily. For 
complete details, refer to Understanding Daily Trade Statistics Reset Time.

• Trading: Maximum Drawdown: This study will display what the Maximum Drawdown is based upon the 
closed trades at each bar in the chart.

• Trading: Maximum Runup: This study will display what the Maximum Runup is based upon the closed 
trades at each bar in the chart.

• Trading: Profit/Loss Text: For more information about this study, refer to Trading: Profit/Loss Text 
Study.

• Trading: Total Quantity Filled: This study will display the total quantity filled for closed trades, at each 
bar in the chart.
◦ Input: Yes = Daily Values, No = Cumulative Values: When this Input is set to Yes, the trading 

data displayed by the study is reset daily. This is considered a Daily Trade Statistic which resets 
daily. For complete details, refer to Understanding Daily Trade Statistics Reset Time. When this 
Input is set to No, the trading data displayed by the study does not reset daily, it is cumulative.

• Trading: Total Trades: This study will display the total number of closed trades at each bar in the chart.
• Trading: Winning Trades: This study will display the total number of winning closed trades at each bar in 

the chart.
• Trading: Losing Trades: This study will display the total number of losing closed trades at each bar in the 

chart.
• Trading: Position Quantity: This study will display the most recent Position Quantity at a chart bar which 

exists at the ending Date-Time of that chart bar.
• Trading: Position Average Price: This study will display the most recent Position Average Price at a chart 

bar which exists at the ending Date-Time of that chart bar.
Trading: Profit/Loss Text Study

[Link] - [Top]
The Trading: Profit/Loss Text study, is a study which displays various Profit/Loss values and trade statistics 
directly on the chart in text form. This text can be positioned anywhere on the chart by using the study inputs to 
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control its position.

To add this study to the chart, refer to the Adding Chart Studies documentation.

For the non-daily Cumulative Profit/Loss values and the Trade Statistics like Closed Profit/Loss, this study uses 
all order fill data from the Trade >> Trade Activity Log >> Trade Activity tab.

To see the order fill data that the study uses, refer to the Viewing Historical Trade Activity documentation. Make 
sure you set the Symbol and Trade Account properly on the Trade Activity Log.

When Chart >> Chart Settings >> Order Fills Start Date-Time has the Date box filled in, then order fills are 
only loaded into the chart since the specified starting Date-Time and not all of the order fills are used.

The study has Yes/No inputs to display each of the items below. Below are explanations of how each of the items 
can be displayed and are calculated.

The Text Size for this study can be controlled through the Text Size Input with this study. Refer to Modifying 
Chart Studies. To control the particular Font Face, this can be changed through Global Settings >> Tool Settings 
>> Global Chart Drawing Font. After changing the Font Face, it is necessary to select Chart >> Recalculate for 
any chart containing the study for the new font to go into effect.

The study depends upon the Trades list in a chart, and the generated Trade Statistics from that list. Make sure you 
have the correct Trades List Starting Date-Time and the correct Reset Time set. 

There must be no missing order fills for the time the Trade Statistics are generated for. 

The location of this study can be controlled through the Inputs for Horizontal Position from Left and Vertical 
Position from Bottom.

Show Open Profit/Loss

[Link] - [Top]
This is the Open position Profit or Loss. This calculation is based upon the last trade price for the symbol and the 
Position Average Price. For information about how the Position Average Price is calculated or obtained, refer to 
How Average Price for Positions Is Calculated and Used.

Show Closed Profit/Loss

[Link] - [Top]
Closed Profit/Loss is the cumulative profit/loss of completed trades, using a Fill to Fill matching method for the 
purpose of grouping fills into trades. This is based upon all of the fills for the symbol in the Trade >> Trade 
Activity Log.

Show Daily Profit/Loss

[Link] - [Top]
This is the cumulative profit/loss of completed trades that were opened in the current trading day, using a Fill to 
Fill matching method for grouping fills into Trades. This is based upon the order fills for the current trading day for 
the Symbol and Trade Account in the Trade >> Trade Activity Log.

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Include Open Profit/Loss in Daily Profit/Loss

[Link] - [Top]
The Net Profit/Loss is the Daily Profit/Loss plus the current position Open Profit/Loss.
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When the Open Profit/Loss is combined with the Daily Profit/Loss (Daily Net PL), the Open Profit/Loss is 
calculated directly from the trade order fills contained in the Trades list of the chart which originate from the 
Trade >> Trade Activity Log. 

This Open Profit/Loss potentially can be different than the Open Profit/Loss that is separately displayed since it 
will use a FIFO method for the average price calculation and also has a dependency on an accurate Position 
Quantity Calculation. For more information, refer to Solving Inaccurate Trade Statistics for Charts Field Values. 

The Open Profit/Loss in this case does not not use the current Position Average Price and the current Position 
Quantity. It uses an internal calculation for these which has a dependency on the order fills which make up the 
open Trade Position. If you are carrying a long-term Trade Position and Sierra Chart does not have the trade fills 
which make up that Trade Position, in the Trade >> Trade Activity Log, then the Net Profit/Loss will not be 
accurate. 

Missing or inaccurate order fills can cause the order fill calculated Net Profit/Loss to be incorrect. If the Net Profit/
Loss is incorrect, then refer to Help With Daily Profit/Loss Value.

The Open Profit/Loss and Net Profit/Loss values can also be viewed on the Trade Statistics for Charts tab.

Show Total Trades

[Link] - [Top]
This is the total number of completed trades, using a Fill to Fill matching method for the purpose of grouping 
trades. This is based upon all of the fills for the symbol in the Trade >> Trade Activity Log.

Show Total Quantity Filled

[Link] - [Top]
This is the total quantity filled for completed trades, using a Fill to Fill matching method for the purpose of 
grouping trades. This is based upon all of the fills for the Symbol and Trade Account in the Trade >> Trade 
Activity Log.

Show Daily Total Trades

[Link] - [Top]
This is the total number of completed trades for the current trading day, using a Fill to Fill order fill grouping 
method to create trades. This is based upon the order fills for the current trading day for the Symbol and Trade 
Account in the Trade >> Trade Activity Log.

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Show Daily Total Quantity Filled

[Link] - [Top]
This is the total quantity filled for completed trades for the current trading day. This is based upon the fills for the 
current trading day for the Symbol and Trade Account in the Trade >> Trade Activity Log.

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Show Maximum Open Position Profit

[Link] - [Top]
This is the maximum profit that the Trade experienced at any moment during the life of the Trade. Also known as 
Maximum Favorable Excursion (MFE).
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The calculation is based on the High/Low Price While Open Trades list fields for the Trade.

Show Maximum Open Position Loss

[Link] - [Top]
This is the maximum loss that the Trade experienced at any moment during the life of the Trade. Also known as 
Maximum Adverse Excursion (MAE).

The calculation is based on the High/Low Price While Open Trades list fields for the Trade.

Show Flat to Flat Closed Profit Loss

[Link] - [Top]
This is the cumulative profit/loss of completed trades that were opened in the current trading day, using a Fill to 
Fill matching method for grouping fills into Trades.

Show Current Trade Time Duration

[Link] - [Top]
This is the amount of time the current trade has been open. 

This particular time duration is very dependent on complete and accurate order fill information loaded in the chart. 
And the first order fill loaded in the chart must align to the start of the current or a prior Trade Position. For 
complete details, refer to Trade Data Study Does Not Display Data or is Misaligned.

If there are missing order fills, or the first order fill loaded in the chart does not precisely align to the start of the 
current Trade Position or one of the prior Trade Positions, then no time duration will be displayed. 

Trade Data Study Does Not Display Data or is Misaligned

[Link] - [Top]
When using one of the Trade Data studies that begins with Trading: like Trading: Total Trades or Trading: 
Closed Profit/Loss and there is not the trading data displayed for the corresponding chart bars when there are 
trades at those bars, prior trade data is not included, the data is misaligned, or the trading data is delayed before it is 
displayed, then this can be due to the following reasons given below.

This information is also applicable to the Trading: Profit/Loss Text study. However, the particular issues you 
would see with the Trading: Profit/Loss Text study will be based upon the same underlying reasons but show 
differently. 

• The order fills do not exist in the Trade >> Trade Activity Log >> Trade Activity tab for the particular 
Symbol and Trade Account the chart is set to. For instructions to use the Trade Activity Log to see the data, 
refer to Viewing Historical Trade Activity.

• The studies are built from order fills and it is essential to understand how order fills are grouped and 
matched together. For complete details, refer to Order Fill Matching and Flat to Flat Definition and Open 
Quantity Field Calculation Method.

• To actually see the individual Trades which consist of an opening fill and a closing fill which are used in 
the Trade Data studies, follow the instructions for the Trades tab in the Trade Activity Log. 

Make sure you set the Date Range to Display >> From Date and Time to the very same Date and Time 
you see in the Order Fills Start Date-Time field for the chart in the Trade Stats for Charts tab, so you get 
an exact match of the Trades data used in the chart which are used in these Trade Data studies. This gives 
you a very good understanding of the data that goes into these studies and to troubleshoot any problems 
with them.

• The Trade Account is not set correctly on the Trade Window for the chart.
• Your computer's Date or Time is not set correctly which will cause Trade Data to be misaligned to the chart 

bars, be delayed before it is displayed, or filtered out completely. 
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Refer to help topic 38 for help with setting your computers Date and Time. Once your computer's Date and 
Time is corrected, this will not solve the inaccurate timestamps on existing order fills. Those fills will still 
be wrong and require editing of the Date-Time of them.

• The Order Fills Start Date-Time setting in the chart does not align to the precise order fill which is the start 
of a new Trade Position. Or this Date-Time does not include all of the fills that are needed for the study 
being used. 

• If you are using a Trade Data study on a Historical Daily, Weekly, Monthly, Quarterly, or Yearly chart, 
then the alignment of data may not be correct with these chart types. The Trade Data studies are not 
recommended to be used with these types of charts. Only Intraday charts.

How Average Price for Positions Is Calculated and Used

[Link] - [Top]
In the Trade Window for a chart or Trade DOM, the Trade Position Average Price is displayed on the Main and C 
tabs after the current Trade Position Quantity (refer to image below).

Additionally, the Trade Position Average Price is displayed on the chart or Trade DOM on the Position Line which 
is displayed at the level of the Average Price. 

By default, the Average Price for the current open Trade Position is calculated from the order fills stored in the 
Trade >> Trade Activity Log for the particular Symbol and Trade Account the Position Average price is for. It is 
the average price of those fills which make up the current Trade Position.

The chart must be set to load all of the order fills which are part of the current Trade Position. Refer to Order Fills 
Start Date-Time Needs to Be Set Correctly.

However, there can still be cases where the Trade Position Average Price is not correct as determined from the 
order fills because of missing or inaccurate order fills. In newer versions of Sierra Chart, the possibility of this is 
greatly reduced due to the fact that a reverse iteration is used to determine those order fills that make up the current 
Position.

In the case though where the Trade Position Average Price cannot be determined, either there is an incorrect Trade 
Position Average Price displayed, or if Sierra Chart knows it cannot calculate it, then the Trade Service Provided 
Average Price is displayed instead for the Symbol and Trade Account.

The Trade Service Provided Average Price is only for non-simulated Trade Positions. For more information, 
refer to Trade Service Provided Average Price.

The Average Price for simulated Trade Positions can always be accurately determined. 

In order for Sierra Chart to be able to properly calculate the Average Price from the order fills, it needs to have the 
order fills far back enough in time to include the earliest fill which is part of any current Trade Position that you 
have.

There are several Average Price calculation methods for the current Open Trade Position for a Symbol and Trade 
Account which can be used in a Chart or a Trading DOM, that you can use. 

Changing the calculation method for the Open Position Average Price, does not affect the Daily Profit/Loss 
calculation, except in one case where it is noted below. 

One of these can be chosen through Chart >> Chart Settings >> Trading >> Open Position Average Price. 
They are as follows.

• Use Last In First Out Fill Matching for Open Position Average Price
• Use First In First Out Fill Matching for Open Position Average Price
• Use Flat to Flat Open Position Average Price
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• Use Last In First Out Fill Matching for Open Position Average Price and For Daily Profit/Loss (Less 
reliable since it relies upon a correct Order Fills Start Date-Time set in the Chart Settings and 
properly aligned to the start of a Position and that there are no missing order fills since that Date-
Time).

• Use External Service Open Position Average Price
• Use Theoretical Position Average Price

The first four calculations use the order fills that Sierra Chart has which make up the current Trade Position. Each 
chart that is used for trading maintains its own Trades list which is used for various Trade Profit/Loss, Trade 
Statistics and Trade Position Average Price calculations. The Trade Position Average Price calculations are 
performed within this Trades list.

The first three calculation methods use a reliable reverse iteration of the order fills for the calculation.

Each of the calculation methods is documented below. 

Use Last In First Out Fill Matching for Open Position Average Price

[Link] - [Top]
This Trade Position Average Price calculation method calculates the average position price for the order fills that 
make up the current Position by using a last in first out order fill matching method. The order fills are determined 
by a reliable reverse iteration.

This method cannot work if there are any missing order fills which make up the current Trade Position.

Use First In First Out Fill Matching for Open Position Average Price

[Link] - [Top]
This Trade Position Average Price calculation method calculates the average position price for the order fills that 
make up the current Position by using a first in first out order fill matching method. The order fills are determined 
by a reliable reverse iteration.

What this specifically means is that starting from a flat position, when a position begins whether long or short, and 
during the life of that position, as it changes in quantity, the buy and sell order fills are matched based upon a first 
in and first out matching method. The Position Average Price is based upon those remaining order fills which have 
not been matched. A quantity weighted average price calculation is used. 

This method cannot work if there are any missing order fills which make up the current Trade Position.

Use Flat to Flat Open Position Average Price

[Link] - [Top]
It is supported to use an Average Price based within a chart using a Flat to Flat calculation method. 

In the case of a Long position, the flat to flat average price is the order quantity weighted average price of the Buy 
order fills since the beginning of the Long position. In the case of a Short position, the flat to flat average price is 
the order quantity weighted average price of the Sell order fills since the beginning of the Short position.

The order fills used in the calculation are determined by a reliable reverse iteration.

The Flat to Flat Average Price changes as new entry order fills are made. Exit order fills have no effect until the 
Trade Position goes to 0. Unlike the other average price calculations, this is not just an average of the remaining 
open fills which make up the current Trade Position.

Use Theoretical Open Position Average Price

[Link] - [Top]
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This Open Position Average Price method is calculated as follows. 

The order fills which make up the current position are iterated in reverse.

SumFillPricesTimesQuantity is calculated as follows:

For a Buy order fill, the fill price times the fill quantity is added to SumFillPricesTimesQuantity. 

For a Sell order fill, the fill price times the fill quantity is subtracted from SumFillPricesTimesQuantity.

AveragePrice = SumFillPricesTimesQuantity / PositionQuantity.

This Position Average Price Calculation is not supported when generating Trades or Trade Statistics within charts, 
which also includes the Daily Profit/Loss. Within a chart order fills are processed immediately and a closing fill 
will always close a Trade. You are only able to use FIFO or LIFO for order fill matching for Trades and Trade 
Statistics.

Order Fills Start Date-Time Needs to Be Set Correctly

[Link] - [Top]
The Chart >> Chart Settings >> Trading >> Order Fills Start Date-Time must be set as far back in time to 
include all of the order fills which make up the current Trade Position. This is absolutely essential for the Average 
Price calculation to be correct. 

Normally leaving these Date-Time fields blank is all that is necessary and the starting Date is based upon the first 
date in the chart. For complete details, refer to Order Fills Start Date-Time. In the case of Trade Simulation Mode, 
leaving these fields blank is all that is needed.

However, if you have had a Trade Position running for more than a day you may need to make an adjustment to 
that setting.

Also be aware of the Load Order Fills for Current Day Only setting.

Determining Fills Used in Open Position Average Price Calculation

[Link] - [Top]
When using either of these Open position Average Price settings: 

• Use Last In First Out Fill Matching for Open Position Average Price
• Use First In First Out Fill Matching for Open Position Average Price

You can then use the Trades tab of the Trade Activity Log and set it to either FIFO or LIFO to match the setting 
above and see what particular fills remain and are used in the Average Price calculation for the remaining Open 
Position. Set the From >> Date-Time for the Trades in the Trade Activity Log to match the Order Fills Start Date-
Time used in the Chart Settings for the chart.

You will not want to use the Flat to Flat Display for the Trades list. And you will want to look at the entry price of 
the Trades that do not have an ExitDateTime. Those are the fills which will be used in the average price 
calculation. 

Order Fill Calculated Average Price from Order Fill Calculated Position

[Link] - [Top]
If a Chart or Trade DOM is using the Order Fill Calculated Position, then the Trade Position Average Price will 
always be calculated from the order fills which make up the current Open Position.

In this particular case, you can use any of the Open Position Average Price calculation methods as described in the 
How Average Price for Positions is Calculated and Used section, except for External Service Open Position 
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Average Price.

Trade Service Provided Average Price

[Link] - [Top]
When Chart >> Chart Settings >> Trading >> Open Position Average Price is set to Use External Service 
Open Position Average Price then the Trade Position Average Price within the chart will use the external service 
provided value. 

This is only used for non-simulated trading. In the case of simulated trading, this Open Position Average Price 
setting is ignored and instead the first in first out order fill calculated weighted average price calculation is used 
instead.

The External Service Open Position Average Price can be viewed on the Trade >> Trade Positions Window. The 
field is labeled Average Price and is the trading service provided Average Price for a non-simulated Trade 
Position for a Symbol and Trade Account.

The Trade Service Position Average Price could be 0 for the Symbol and Trade Account if the Trading service 
does not provide Position Average Price data for the current Trade Positions.

In this case if the chart is set to use the Use External Service Open Position Average Price, then you will not see 
a Trade Position line on the Chart or Trade DOM since there is no Position Average Price.

The Trade Service Position Average Price will be used on a Trade Window and chart if the Trade Position Average 
Price cannot be determined from the order fills when the Open Position Average Price is set to a setting other 
than Use External Service Open Position Average Price. 

If the External Service Open Position Average Price is being used, you will see the letter E after the Average Price. 
Refer to the image below.

Position Line Not Visible or Incorrect Average Price

[Link] - [Top]
If the Position Line on the chart is not visible, first make sure that Trade >> Show Orders and Position is 
enabled. 

If the position was opened earlier than the prior day, then disable the Chart >> Chart Settings >> Load Order 
Fills for Current Day Only option.

Depending upon when the Trade Position was established, you may need to adjust the Chart >> Chart Settings 
>> Order Fills Start Date-Time setting. Normally leave this blank. Or if you still have a problem with the Position 
Average Price being 0 or not correct, then set Order Fills Start Date-Time to a time which is at or before the 
entry order for the Trade Position. It does not need to be set exactly.

However, make sure that Chart >> Chart Settings >> Filter Initial Fills Which Are Part of Existing Position is 
enabled.

If for some reason, the Trade Position Average Price was still not able to be correctly calculated or obtained, like in 
the case when Sierra Chart does not have the order fill data for the Symbol and Trade Account to calculate it, then 
when you are looking at a chart which is in Chart Trade Mode, or a Trade DOM, the current Position Line may not 
be visible within the current view of prices. This will be true if the Trade Position Average Price is 0.

You will always still be able to see the current Trade Position Quantity displayed on the Trade Window.

Open Profit/Loss Calculation

[Link] - [Top]
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The Open Profit/Loss displayed on the Trade window after P/L: and also displayed on the Position Line on a chart 
or a Trade DOM, is calculated as follows when it is displayed as Points (P): OpenProfitLoss = (LastTradePrice - 
PositionAveragePrice) * PositionQuantity.

PositionQuantity will be a positive number in the case of a Long position and will be negative number in the case 
of a Short position.

Refer to the How Average Price for Positions Is Calculated and Used section for details on how the 
AveragePositionPrice value is determined. 

You need to understand that there is a small amount of calculation error due to floating-point calculations 
performed on computers that can exist, and also a slight variation with the AveragePositionPrice could exist when 
this value is provided by a Trading service, which you may not be able to see due to display rounding. 

Therefore, the final Profit/Loss result could be slightly off especially when displayed as a Currency Value. For 
example, you could see a profit/loss value at 50.01 when the technically correct value is 50.00.

Determining Whether Order Fill Calculated or Trade Service Average Price is Being Used

[Link] - [Top]
How do you determine whether the Trade Service Provided Position Average Price is being used on the Trade 
Window for a Chart or a Trade DOM instead of the Sierra Chart calculated Position Average Price based on the 
order fills?

If the Position Average Price you see on the Trade Window for a Chart or Trade DOM has the letter E after it, then 
this is the Trade Service provided Position Average Price. Otherwise, it is the Order Fill calculated Position 
Average Price. Refer to the image below for an example of this indicator.

Incorrectly Reported Trade Position Quantity

[Link] - [Top]
If you see an incorrectly reported non-simulated Trade Position Quantity in Sierra Chart, then follow the 
instructions below.

The information in this section also applies to when the Trade Position Quantity is shown as zero when it should be 
nonzero. This information applies to the Trade Position Quantity on the Trade Window, the Position line on a 
Chart, and the Trade Positions Window. 

1. Make sure Trade >> Trade Simulation Mode is disabled/unchecked.
2. If you see an incorrectly reported Trade Position Quantity on a chart, Trade DOM, or on the Trade Window 

for a chart or Trade DOM, then open the Trade Window and make sure Menu/M >> Settings >> Use 
Order Fill Calculated Position is disabled/unchecked. 

Related to this, make sure the correct Trade Account is selected on the Trade Window for the chart or 
Trade DOM, refer to Selecting Trade Account. 

Also related to this, if the Trade Position Quantity is correct but you do not see the Trade Position line 
displayed on a chart, then Position Average Price may not be correct or within the viewable price range. In 
this case, refer to How Average Price for Positions Is Calculated and Used. 

3. Go to the Trade >> Trade Positions Window 

Locate the Trade Position for the Trade Account and Symbol in the list. This window reports the non-
simulated Trade Positions as provided by your external Trading service. You must find a match by 
comparing both the Trade Account and Symbol. 

If there is an incorrectly reported Trade Position Quantity on this tab for a particular Trade Account and 
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Symbol, then you will need to contact your Trading service about the Quantity that you see in this list. 

If the Trade Position for the Trade Account and Symbol is not listed at all, this means the Trading service is 
not reporting the Trade Position for the Trade Account and Symbol. 

To ensure you have the most up-to-date data in the Trade >> Trade Positions Window, select File >> 
Disconnect and File >> Connect to Data Feed. However, reconnecting to the server is almost never 
necessary to update the data on the Trade Positions window and is not likely to change the Positions data 
reported, since it is automatically updated. 

4. If you see the correct Trade Position Quantity for the Trade Account and Symbol on the Positions window, 
however the Symbol does not exactly match the chart or Trade DOM, then this can be a reason why you do 
not see the Trade Position on the chart or Trade DOM. In the case of Interactive Brokers, only a portion of 
the leftmost components of the complete symbol need to match.

5. If you see an incorrectly reported Open Quantity on the Trade >> Trade Activity Log >> Chart Stats 
tab (Trade Statistics for Charts), then this is not unusual and is common. You will need to adjust the Chart 
>> Chart Settings >> Trading >> Order Fills Start Date-Time in the chart the Trade Statistics line is 
for. 

For complete details and instructions, refer to the Solving Inaccurate Trade Statistics for Charts Field 
Values subsection.  

6. In the case of Interactive Brokers, refer to Trade Position Line or Quantity Disappearing or Displaying 
Zero. 

Final note: Editing, Inserting or Deleting a trade order fill, in the Trade Activity Log has no effect at all on the 
Trade Position Quantities reported on the Trade >> Trade Positions Window. 

Resetting Incorrect Order Fill Calculated Position

[Link] - [Top]
When using the Order Fill Calculated Trade Position for an individual chart or Trade DOM, this Trade Position 
data could be inaccurate.

To reset this data back to 0 for a particular Symbol and Trade Account, requires setting a start Date-Time for this 
order fill data loaded into a chart or Trade DOM.

To set a starting Date-Time for the order fills loaded into a chart, refer to Order Fills Start Date-Time in Chart >> 
Chart Settings.

Resetting Position Quantity and Profit/Loss at Start of Trading Day

[Link] - [Top]
This section explains how to have the Position Quantity and the Open position Profit/Loss to reset to 0 at the start 
of a trading day whether this is the start of the evening trading session or the start of the Day trading session 
(regular trading hours). It can be either. 

To accomplish this, you first need to enable the Order Fill Calculated Position for the charts or Trading DOMs 
where you want to have the position reset at the start of the trading day. 

Once this is done, then what you need to do at the beginning of the trading day whenever you want that to be, set 
the Date part of the Order Fills Start Date-Time to the current date. And set the Time to the time which is the 
beginning of the trading day. 

The Position Quantity will go to 0 and the profit/loss will also go to zero. 
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• Column Widths and Font
• Trade Activity Fields

◦ Other Order Action Source Descriptions
• Missing Order Fills from Trade Activity Log

◦ Automatically Inserting Missing Order Fills
◦ Manually Inserting Missing Order Fills

• Missing Trade Activity
• Automatic Insertion of Missing Order Fills For Non-Simulated Trading
• Determining Historical Trade Position Quantity from Trade Activity Log
• Trade Data Chart Studies
• Providing Trade Activity Log Data Lines to Support
• Providing Trade Activity Log File to Support
• Determining Existence of Trade Activity through Files
• Restoring Backups of Trade Activity Logs
• Profit / Loss Calculations and Symbol Settings
• Importing and Exporting Data
• Trade Statistics Tab

◦ Overview
◦ Trade Statistics Tab Basic Instructions
◦ Trade Statistics Fields Descriptions

• Trades Tab
◦ Overview
◦ Trades Tab Basic Instructions
◦ Flat to Flat Trade Display
◦ Reversing Display Order
◦ Trades Fields Descriptions

▪ Symbol
▪ Trade Type
▪ Entry Date Time
▪ Exit Date Time
▪ Entry Price
▪ Exit Price
▪ Trade Quantity
▪ Maximum Open Quantity
▪ Maximum Closed Quantity
▪ Profit/Loss
▪ Cumulative Profit/Loss
▪ Flat to Flat Profit/Loss
▪ Entry Efficiency
▪ Exit Efficiency
▪ Total Efficiency
▪ Maximum Open Profit
▪ Maximum Open Loss
▪ Flat to Flat Maximum Open Profit
▪ Flat to Flat Maximum Open Loss
▪ Total Profit/Loss
▪ Notes about Maximum Profit and Loss Fields
▪ Commission
▪ High Price While Open
▪ Low Price While Open
▪ Note
▪ Open Position Quantity
▪ Close Position Quantity

• Period Trade Statistics Tab
◦ Overview



◦ Period Trade Statistics Tab Basic Instructions
◦ Period Trade Stats Fields Descriptions

• Trade Statistics for Charts Tab
◦ Setting the Profit/Loss Format
◦ Solving Inaccurate Trade Statistics for Charts Field Values

▪ Setting Chart Order Fills Start Date-Time
▪ Inserting and Editing Order Fills

◦ Open Quantity Field Calculation Method
◦ Trade Statistics for Charts Tab Color Settings
◦ Removing Duplicate Symbols from Trade Statistics for Charts Tab
◦ Trade Statistics for Charts Field Descriptions

• Account Statistics Tab
◦ Overview
◦ Account Statistics Tab Basic Instructions
◦ Account Statistics Tab Fields Descriptions

• Order Fill Matching and Flat to Flat Definition
• Questions About the Trade Activity Log Data 
• Basic Analysis Procedure for Trading Question/Issue
• Profit/Loss Calculation Rounding Error
• Understanding Daily Trade Statistics Reset Time
• Understanding and Setting the Start Date-Time for a Trades List
• Automatically Aligning First Loaded Order Fill to Beginning of Position
• Trade Activity Not Displaying or Clearing (Improving Trade Activity Query Performance)

◦ Trade Activity Log Read Errors
• Solving Trade Activity Incorrect Price Formatting and P/L Values

Notes About New Trade Activity Log Window

[Link] - [Top]
Newer versions of Sierra Chart use a different interface for setting what is displayed on the Trade Activity tab of 
the Trade Activity log and also affects other tabs which use the order fills from the first tab. 

To access the settings, click on the DisplaySettings menu command on the Trade Activity Log window. The 
documentation on this page, still needs to be updated regarding this. Set the settings as you require and then press 
OK or Apply. Just one or the other.

These changes are to support the move away from Microsoft MFC in Sierra Chart which is critical task for us. And 
there is not enough room, for additional required settings at the top of the Trade Activity Log without reducing the 
amount of space for the log itself.

Additionally there were problems with the old interface. Sometimes settings you would set actually were not 
getting applied. This must have been a problem at the operating system level.

There is more functionality that can be implemented this way with settings because there is only so much room at 
the top where the controls were previously. That was always an ongoing issue.

In the newer releases there is text on the title bar of the Trade Activity Log showing the currently set settings. So 
you can visually see how the controls are actually set in a compact way at any time without opening the associated 
Settings window. The current query count, is already shown there if it is nonzero. 

The settings window can be continuously open. And resized and moved off to a corner or the side. Or placed on 
another monitor. You can make it narrow. You can adjust the size of the columns within it, and have it occupy a 
minimal amount of space and keep it open for quick changing of the settings. 

And for some additional background information, it is fairly recent that the "Apply" button, was added to the top of 
the Trade Activity Log due to various associated issues, with updating the log upon changes of the settings. There 



was just way too much complexity and inherent problems with this. And there simply is insufficient room to 
contain all of the necessary controls at the top of the log. And some of those controls there were never labeled 
because the labels took too much space.

 

Common Instructions to Set Trade Activity Log Display Settings

[Link] - [Top]
Screen image of Trade Activity Log Settings Window:

 
The instructions below are common instructions to set or configure the Trade Activity Log to display historical 
trade activity according to the settings that you set. 

Anywhere in the documentation, there is a reference to the Trade Activity Log and a need to set the display 
settings, that section in the documentation will refer back to this section here. This is the one and only 
commonplace they are documented.

Instructions: 

1. To open the Trade Activity Log, select Trade >> Trade Activity Log.
2. Select any of the tabs. This can be Trade Activity, Statistics, Trades, Period Stats, Chart Stats, Account 

Stats tab, depending upon what you want to view. The Trade Activity Log Display Settings have no effect 
on the Chart Stats tab.

3. In the case of viewing data on the Trade Activity tab make sure that Edit >> Disable Trade Activity Log 
is unchecked. 

4. In the case of viewing data on the Statistics, Trades, Period Stats, Chart Stats, Account Stats tabs make 
sure that Edit >> Disable Statistics, Trades, Period Tabs is unchecked. 

5. From the Trade Activity Log menu at the top, click on the [DisplaySettings] command button.
6. This particular Display Settings window will be displayed. You can adjust the size and position of it as you 

require. And it can be left always open. It is up to you.
7. Trade Activity Type (List): Set the Trade Activity Type to one of the following:

◦ Orders: These record types provide information about every update to in order.
◦ Fills: These record types, provide information specific to the order fill itself.
◦ Positions: These record types, provide information every time the Position Quantity changes for a 

Symbol and Trade Account
◦ Account Balance: These record types provide information every time the Account Balance changes 

for a Trade Account. Not supported with all Trading services, only Sierra Chart provided Trading 
services.

◦ Info: These record types provide information about events which are not directly specific to trading 
but have useful information to help debug issues. For example, when the list of orders is requested 
from external Trading service and when connecting and disconnecting from the data feed. Other 
events as well.

◦ All Activity: This setting displays all of the above record types.
◦ Audit Trail: This is an internal record type used for order routing, to provide data for clearing 

firms.
8. The two most common settings typically used would be All Activity or Fills. When providing trade activity 

to Sierra Chart Support, use All Activity, unless we specifically ask for Fills. 
9. Symbol (List): Set the Symbol to the symbol you want to display trade activity for, or manually type it. 

You can choose from a list of symbols. For performance reasons not all symbols will be listed. To display 
Trade Activity for all symbols select, "All Symbols". 

10. Trade Account (List): Set the Trade Account to the particular Trade Account that the Trade Activity 
belong to. Or select All Accounts. This account must match the account used on the Trade Window for the 
Chart or Trade DOM the orders originated from. All simulated trading accounts are in the format Sim#. 

For performance reasons, not all Trade Accounts are going to be listed if there are a lot of Trade Accounts, 



or if the history for a Trade Account is not recent. In this case you just need to manually type the Trade 
Account into the box. 

11. Simulation State (List): Set the Simulation State to Non-Simulated or Simulated. Choose Non-
Simulated for trading activity with the external Trading service Sierra Chart is connected with. this 
external service could either be providing live trading or simulated trading. 

In the case of simulated trading when using Sierra Chart Trade Simulation Mode (Trade >> Trade 
Simulation Mode On is enabled), choose Simulated.

12. Date Range to Display >> From Date | From Time: Set the Date Range to Display >> From Date | 
From Time date and time settings, to the starting Date-Time you want to display Trade Activity for. It is 
essential that the From Date and Time corresponds to a point in time where the Position for a particular 
Symbol and Trade account was flat in order for there to be correct generation of Trade Statistics and 
Trades. 

In the case of the Date field, either select a date from the list or manually enter one in the format YYYY-
MM-DD. In the case of the Time field, manually enter the time in 24 hour format (HH:MM:SS). 

For further details, refer to Understanding and Setting the Start Date-Time for a Trades List. 

When setting the From Time, it is important to understand Daily Trade Statistics Reset Time. 

In the case of when using Trade Simulation Mode (Trade >> Trade Simulation Mode) within Sierra 
Chart or when the Current Selected Service in Sierra Chart is set to Trading Evaluator or Trading 
Evaluator - Delayed, it is essential that the From Date and From Time is at or earlier than a fill which is 
the start of a new Trade Position. Otherwise, if the first fill encountered is within an existing Position, that 
fill and subsequent fills will get filtered out until the order fill which starts a new Position is encountered. 

13. Date Range to Display >> To Date | To Time: Set the Date Range to Display >> To Date | To Time 
date and time settings, to the ending Date-Time you want to display Trade Activity for. Or set the To Date-
Time is Today setting to Yes to load Trade Activity up to the the latest available data. 

14. Set to Todays Date (Button): Left click on this button, to set the Date Range to Display >> To Date to 
today's date and the To Time to 23:59:59. 

15. Internal Order ID (List): Set the Internal Order ID setting, to All Internal Order IDs unless you want 
to display only Trade Activity for a particular Internal Order ID. In that case enter or select the particular 
Internal Order ID you want to display.

16. Note (List): Set the Note setting, to All Notes unless you want to display only Trade Activity which have 
the specified note in the Note field.

17. Profit/Loss Display Format (List): Set the Profit/Loss Display Format to the format you want to display 
Profit/Loss values in. Changes to this setting immediately go into effect. You do not have to press Apply or 
OK.

18. Order Action Source Search Text: Normally the Order Action Source Search Text setting needs to be 
blank/empty. To only display trade activity entries where the Order Action Source field contains specific 
text, enter that specific text in this particular setting field.

19. Period Stats Tab Period Type (List): Set this setting to the time duration you want for each row in the 
Period Stats tab. Changes to this setting go into effect immediately and do not require pressing Apply or 
OK.

20. Use Commission: Refer to Use Commission. Need to press Apply or OK for the setting to go into effect.
21. OK | Apply Press the Apply or OK button to perform a query for the Trade Activity Log according to your 

settings. 

Apply will apply the settings and perform a query for the data and keep the Trade Activity Log Settings 
window open. OK will apply the settings, perform a query for the data and close the Trade Activity Log 
Settings window. 

Upon pressing the Apply or OK button, a background query for the data will be made and then will be 
displayed in the Trade Activity Log >> Trade Activity list. If this query does not complete within 5 
seconds (normally less than a second), then refer to Trade Activity Not Displaying or Clearing (Improving 
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Trade Activity Query Performance).

After pressing Apply, if you want to later close the Trade Activity Log Settings window, then you only 
need to press Cancel unless you want to perform another query. 

In the case of viewing the Statistics, Trades, Period Stats, Chart Stats, Account Stats tabs it is recommended to 
set the Trade Activity Type setting to "Fills" to remove unnecessary records in the log. 

In the case of viewing the Statistics, Trades, Period Stats, Chart Stats, Account Stats tabs, it is important to 
understand that the very first fill loaded into the Trade Activity Login is going to be considered the start of a new 
Trade Position and an entry fill. Refer to Understanding and Setting the Start Date-Time for a Trades List 

In the case of viewing the Statistics, Trades, Period Stats, Account Stats tabs, it is important to understand that 
these can only be calculated from order fills that Sierra Chart has and you see listed on the Trade Activity tab. 
These tabs have a 100% dependency on correct order fills for the period of time selected. You need to be sure there 
are no missing order fills, no duplicate fills, and the order fill prices and quantities are correct. If necessary, this 
must all be manually verified on the Trade Activity tab. For information about missing fills, refer to Missing 
Order Fills from Trade Activity Log. 

In the case of viewing the Statistics, Trades, Period Stats, Account Stats tabs, make sure Edit >> Flat to Flat 
Display for Trades List on the Trade Activity Log menu is set as you require. For more information, refer to 
Order Fill Matching and Flat to Flat Definition. 

In the case of viewing the Statistics, Trades, Period Stats, Account Stats tabs, make sure Edit >> Use Last In 
First Out Fill Matching on the Trade Activity Log menu is set as you require. 

Viewing Historical Trade Activity

[Link] - [Top]

To open the Trade Activity Log, select Trade >> Trade Activity Log on the menu.

The Trade Activity Log logs trade order Activity and trade order Fills. Whenever there is a new trade order or a 
change with the order status (Status field in the Trade >> Trade Orders Window) of an existing order, there is a 
new line added to the Trade Activity Log. And there is a new line added whenever an order fills or partially fills. 
There is a separate line for each individual fill.

The Trade Activity Log is very useful to analyze precisely what has happened with a particular order and the 
source of all actions on that order. Every time the Status of an order changes, the prices of the order change, the 
quantity of the order changes, there is a change with any of the order identifiers, or there is an order fill, then there 
is a separate line added for the order in the Trade Activity Log. 

To determine all of the actions on an order, be sure to select All Activity in the list box at the top of the Trade 
Activity Log, containing these options. In the log itself, the field Order Action Source indicates what the source of 
the action on the order was. This field also provides other useful subfields of information. For additional 
information related to this field, refer to Determining the Origin of a New/Modified Order and the related Video.

In the case of Non-simulated trade activity in the Trade Activity Log, this trade activity is added to the log based 
on real-time order events received from the Trading service you are connected to and historical order fills and order 
data (if available) downloaded when connected to the Trading service. It is important to be aware that there can be 
missing order fills. For more information, refer to Missing Order Fills from Trade Activity Log.

1. Follow the instructions in the Common Instructions to Set Trade Activity Log Display Settings section to 
configure the Trade Activity Log to display the data that you need. 

For field descriptions, refer to the Trade Activity Fields section.

Controls
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[Link] - [Top]
This section documents all of the controls and menu commands on the Trade Activity Log. These are located at the 
top of the Trade Activity Log and on the menu.

Orders | Fills | Positions | Account Balance | All Activity Filter

[Link] - [Top]
This list box filter allows you to display Orders, Fills, Positions, Account Balances, or All Activity (all trading 
related activity). 

Order Activity is the details of an order every time the order status changes, the order quantity changes or the 
price changes. New orders are also logged. 

Fill activity is the details of a fill when an order fill occurs. One thing to understand about Fill entries in the Trade 
Activity Log is first there is an order update indicating a fill. In this case there will be an entry, with the 
ActivityType set to Order. And then there will be another second entry specific for the fill with the same Order 
Action Source field, with the ActivityType set to Fill.

Positions activity is every time there is a change in position quantity for a Symbol and Trade account. 

Account Balance activity is anytime there is a change with the cash balance for the Trade Account but this is only 
used with trading services where Sierra Chart fully provides the server-side functionality. At this time it is only 
used with the Futures Trading Evaluator service. 

Note: In the case of a fill, the Fill Price field is the price of that specific fill. In the case of Order Activity, the Fill 
Price field is the average price of all of the fills, if any, for the order at the time of the logging.

Internal Order ID Filter

[Link] - [Top]
This list box lists all of the Internal Order IDs that have Order and Fill activity available in the Trade Activity Log. 

Select All Internal Order IDs unless you want to display only Trade Activity for a particular Internal Order ID. In 
that case select the particular Internal Order ID you want to display.

Symbol Filter

[Link] - [Top]
This list box lists the Symbols that have Order and Fill activity available in the Trade Activity Log. Select All 
Symbols (Non-Sim) to display Trade Activity for all non-simulated symbols. This filter also applies when using 
the Trading Evaluator services. 

There is a performance optimization related to filling this list of symbols. The symbols are discovered from the 
Trade Activity files. Only those files, with dates in the recent months, will be scanned. This greatly improves 
performance. A symbol that is not listed can be manually typed in. 

Select [Sim] All Symbols to display Trade Activity for all simulated symbols. This applies to trading performed 
when Trade >> Trade Simulation Mode On is enabled. Or, select a specific symbol to display only trade activity 
for that particular symbol.

Usually non-simulated symbols are for live orders. However, if you are connected to a simulated trading account 
with your Trading service, the these will actually be simulated orders. However, to Sierra Chart they would be 
considered live/non-simulated orders.

Symbols with [Sim] in front of them will display Trade Activity data for orders which are simulated and processed 
internally in Sierra Chart. This also includes Order and Fill Trade Activity for orders which were submitted from a 
chart or charts that were replaying or during an automated trading system Back Test. 
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These are simulated orders only because only simulated orders are possible when a chart is replaying or there is a 
Back Test being performed.

Trade Account Filter

[Link] - [Top]
This list box lists all of the Trade Accounts that any Trade Activity available in the Trade Activity Log for the 
account. 

Select All Accounts to display Trade Activity for all trade accounts. 

Simulated accounts begin with Sim.

This list box is not going to list the available trading accounts for the logged in Username until such time there is 
trading activity on those accounts and that activity has been logged. 

Note Filter

[Link] - [Top]
This list box lists all of the notes (Text Tags) that have been entered and available in the Trade Activity Log. This 
allows for filtering based on the Note.

Select All Notes unless you want to display only Trade Activity that has a particular note. In that case select the 
particular note you want to display.

The Notes are created by entering a Text Tag on the Trading Window for the chart. For more information, refer to 
Text Tag.

Date Range to Display

[Link] - [Top]
the From >> Date and Time and To >> Date and Time controls set the period of time of the trade data to display 
on all of the tabs of the Trade Activity Log (Trade Activity, Trade Statistics, Trade, Period Stats). 

Set these controls to the period of time that you want to display and press the Apply button to apply the changes.

In the case of the Date field, either select a date from the list or manually enter one in the format YYYY-MM-DD. 
In the case of the Time field, manually enter the time in 24 hour format (HH:MM:SS).

It is essential that the From Date and Time corresponds to a point in time where the Position for a particular 
Symbol and Trade account was flat in order for there to be correct generation of Trade Statistics and Trades. 

For further details, refer to Understanding and Setting the Start Date-Time for a Trades List. 

The From >> Date and Time and To >> Date settings are used to filter data based upon the Date-Time field of 
each trade activity entry. You need to keep in mind that when you are performing a chart replay, that all trade 
activity being recorded uses the Date-Time of the time being replayed and not the current time. So you need to 
keep that in mind when setting the From >> Date and Time setting. 

Use Commission

[Link] - [Top]
The Use Commission checkbox on the Trade >> Trade Activity Log applies a round turn commission per 
quantity 1 for the Profit/Loss calculations on the Trade Statistics, Trades and the Period Trade Statistics tabs of the 
Trade >> Trade Activity Log.

The actual Round Turn Commission currency value is set through Global Settings >> Symbol Settings for the 
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symbol or symbol pattern. Select the Round Turn Commission value in the list of settings for the symbol or 
symbol pattern selected in the Symbols list in the Global Symbol Settings window. 

Be sure to enable the Use Custom Symbol Settings Values option in the Global Symbol Settings for the Round 
Turn Commission value you have set to actually get used. 

The currency of the commission value can be any currency and should be denominated in the currency of the 
symbol.

Since this is a round turn commission, it applies for every 2 units of the total filled quantity for a Trade. Therefore, 
if you set a Round Turn Commission of 1.00 and you buy and sell 10 shares or contracts, then this will be a total 
quantity traded of 20. The commission will be 10 in this case and the amount will be deducted from the Profit/Loss 
reducing the profit and increasing the loss.

In the case of stock shares where the quantities are much higher than futures, you need to take this into 
consideration when determining the commission value. For example, you may want to set a commission of .01 
which would apply per share. So a trade of 1000 shares would have a commission of 10.

If there are any changes to the commission value in the Global Symbol Settings window, then to see these 
changes applied to the Profit/Loss calculations, select Edit >> Refresh Log on the Trade Activity Log menu when 
the Trade Activity tab is selected.

The Round Turn Commission value for a symbol has no effect on any other Profit/Loss values you see throughout 
the user interface in Sierra Chart. It only affects the Trade Statistics and the Trades tabs of the Trade Activity Log.

For further information, refer to Global Symbol Settings.

Profit/Loss (P/L) Format

[Link] - [Top]
The Profit/Loss Format setting sets the format for Profit/Loss values displayed on the Trade Statistics, Trades, 
Period Trade Statistics, Chart Trade Statistics, Account Statistics tabs on the Trade Activity Log. For 
descriptions for each of the formats, refer to Profit/Loss Format on the Chart Settings page.

When the selected symbol in the Symbol list on the Trade Activity Log is set to All Symbols, then the Profit/Loss 
Format is automatically implied to be Currency Value and therefore this setting does not have any effect on the 
Profit/Loss values displayed.

When a Profit/Loss calculation is performed using Points-Ignore Quantity, it is performed using all of the order 
fills which make up the particular Profit/Loss value and the quantity is ignored and considered to be 1.

Therefore, when looking a Profit/Loss value on the Trade Statistics Tab, which consists of many trades and the 
total quantity of those trades, it will be different than the summation of the Profit/Loss values which also ignore 
quantity on the Trades Tab. 

The Profit/Loss calculation on the Trade Statistics tab is ignoring the quantity and a single calculation. Whereas on 
the Trades tab, the sum of all of the Profit/Loss values is ignoring the quantity trade by trade and is accurate. 
Whereas on the Trade Statistics tab the resulting Profit/Loss value which is ignoring quantity is inaccurate. This is 
explained in the paragraphs below.

Due to the fact that the profit/loss format is applied to a profit/loss value when it is displayed and the profit/loss 
values exist as currency values in the calculations within the Trades list, it is not possible to accurately apply a 
profit/loss format which ignores quantity to a profit/loss value which consists of multiple trades.

For example consider a trade that had a 10 Point profit with a quantity of 1. And another trade that had a 10 Point 
profit with a quantity of 100. So the resulting profit is 20 points with a total quantity of 101 which gives us a .20 
Points profit when ignoring the quantity. However, this is not correct. The actual profit and Points when ignoring 
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quantity is 10.1. 

If you have any problems with the Profit/Loss calculations not being correct, then be sure to not use one of the 
"Ignore Quantity" Profit/Loss Formats. 

Menu Commands

[Link] - [Top]
File >> Save Log As

[Link] - [Top]
For instructions to use this command, refer to Saving to a Text File.

File >> Export

[Link] - [Top]
For instructions to use this command, refer to Importing and Exporting Data.

File >> Import

[Link] - [Top]
For instructions to use this command, refer to Importing and Exporting Data.

Edit >> Copy All

[Link] - [Top]
This button copies all the lines in the Trade Activity Log to the system clipboard.

Edit >> Copy Selection

[Link] - [Top]
This button copies the selected lines in the Trade Activity Log to the system clipboard. Once you have copied these 
lines, you can paste them into any other document or into a Support Board message if asked by Sierra Chart 
Support. To select a series of lines, click one time on the first line with your mouse pointer, hold down the Shift 
key on your keyboard, and then click on the last line with your mouse pointer. To select multiple nonconsecutive 
lines, select the first line, then hold down the Control key on your keyboard while clicking on additional lines with 
your mouse pointer. To select all of the lines, press the Ctrl+A keys on your keyboard. Press the Copy Selection 
button to copy the lines.

Edit >> Clear

[Link] - [Top]
This command will clear the Trade Activity Log of all Order activity and Fill activity for the selected Symbol and 
Trade Account.

Edit >> Refresh Log

[Link] - [Top]
This command rebuilds the list of Trade Activity data and updates all of the tabs. This command will not cause any 
remote request of trade data from the server. 

Sometimes this is useful after connecting to the data feed in order to have values displayed in a common currency 
or if there has been a change with the Tick Size or Currency Value per Tick settings.

Edit >> Disable Statistics, Trades, Period Tabs



[Link] - [Top]
When this menu command is enabled, then specifically the Trade Statistics, Trades, and Period Stats tabs of the 
Trade Activity Log are in a disabled state. You can enable this to reduce the processing related to those tabs. 

When Sierra Chart is in Risk Manager Mode this is automatically enabled to reduce calculations related to these 
tabs.

Edit >> Disable Trade Activity Log

[Link] - [Top]
When this menu command is enabled, then the entire Trade Activity Log is in a disabled state. You can enable this 
to reduce the processing related to the Trade Activity Log.

Trade Activity Data Editing Menu Commands (Trade >> Trade Activity Log)

[Link] - [Top]
The following commands are on the Trade >> Trade Activity Log window. Select the Trade Activity menu 
command on that window to see the fills.

• Edit >> Edit Trade Activity Entry: This command opens a window to allow editing of all of the fields of 
the selected Trade Activity line. 

For this command to be active, the Trade Activity tab must be selected.
• Edit >> Delete Trade Activity Entry: This command will delete the selected trade activity rows in the 

Trade Activity list. 

For this command to be active, the Trade Activity tab must be selected.
• Edit >> Insert Trade Activity Entry: This command will display the Trade Activity Entry window to 

insert into the Trade Activity list a new Trade Activity data entry. 

The selected row will pre-fill the displayed window with values to allow an existing Trade Activity entry to 
be use as a template for a new one. This will make inserting a new entry much easier. 

For this command to be active, the Trade Activity tab must be selected. 
Edit >> Flat to Flat Display for Trades List

[Link] - [Top]
When this option is enabled, then the Trades list on the Trades Tab will group all of the sub trades together that are 
part of a Flat to Flat trade sequence into a single line.

Edit >> Use Last In First Out Fill Matching

[Link] - [Top]
When this option is enabled, then order fills are matched according to a last in first out matching method rather 
than a first in first out matching method. 

To perform a Last In First Out fill matching method in a chart, use the setting Chart >> Chart Settings >> 
Trading >> Use Last In First Out Fill Matching.

Edit >> Filter Initial Fills Part of Existing Position

[Link] - [Top]
Refer to Automatically Aligning First Loaded Order Fill to Beginning of Position. 

Effective with version 2067, each chart has its own equivalent setting to filter initial fills which are part of an 
existing position, for the fills loaded into the Trades list in the chart. The setting is Chart >> Chart Settings >> 
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Trading >> Filter Initial Fills Which Are Part of Existing Position.

Edit >> Descending Display Order

[Link] - [Top]
When this menu item is checked/enabled, then the entry lines in the Trade Activity tab of the Trade Activity Log 
will be displayed in descending order according to the Date-Time of the entry. This command is disabled when any 
other tab of the Trade Activity Log is displayed.

Edit >> Include Blank Symbol and None Account in Current List

[Link] - [Top]
When this option is enabled, then Trade Activity records which have no Symbol or no Trade Account will still be 
displayed on the Trade Activity tab.

Edit >> Include Begin/End Indicators in Trades List

[Link] - [Top]
When this option is enabled, then the suffixes indicating the beginning and ending of a Trade Position (going from 
flat to flat) will be displayed after the Entry Date-Time, Exit Date-Time, FlatToFlat Profit/Loss fields in the 
Trades list. The definitions of the suffixes are as follows: BP = Begin Position. EP = End Position. F = Final.

Window >> Always On Top

[Link] - [Top]
With this menu item is checked, the Trade Activity Log window will be on top of all other windows on your 
system desktop. Unless the window is minimized.

Window >> Close Log

[Link] - [Top]
This command closes the Trade Activity Log window.

Window >> Hide All Trade Windows

[Link] - [Top]
This command hides all the trading related windows. They can be restored through the Window >> Restore All 
Trade Windows command on the main Sierra Chart menu.

Window >> Trade Orders Window

[Link] - [Top]
This command displays the Trade Orders Window.

Window >> Trade Positions Window

[Link] - [Top]
This command displays the Trade Positions Window.

Window >> Trade Account Monitor

[Link] - [Top]
This command displays the Trade Account Monitor.

Trade Activity Field Descriptions



[Link] - [Top]
The following are descriptions for the available fields for the Trade Activity tab in the Trade Activity Log. 

• OpenClose: This field is for informational purposes only and is not used by Sierra Chart for order fill 
matching. It indicates whether the fill is an opening fill or closing fill based upon the Side of the fill (Buy/
Sell), and the current Position Quantity, if any. It is for informational purposes and it does not have any 
effect at all, with order fill matching. This field can be inaccurate and has a significant probability of being 
inaccurate for various reasons.
◦

Date-Time of Trade Activity Log Entries

[Link] - [Top]
The Date-Time field in the Trade Activity Log is in the Global Time Zone setting.

All entries except for historical order fills downloaded from the trading server, in the Trade Activity Log are 
timestamped in UTC using your local computer clock. The computer time is converted to UTC time. Therefore, it 
is important that your computer's clock is set accurately. For more information, refer to help topic 38. These UTC 
Date-Times are converted to the Global Time Zone when they are displayed.

Historical order fills downloaded from the trading server are timestamped using the UTC timestamp with the fill 
itself.

Saving the Log

[Link] - [Top]
The Trade Activity Log data is automatically saved to the TradeActivityLogs subfolder in the Sierra Chart 
installation folder. There is one file for each day and Trade Account combination. The format is a custom binary 
format. 

Simulated Order data and Fills are also included in the Trade Activity Log. 

Also refer to Importing and Exporting Data.

The price values when using the File >> Save Log As function for the Trade Activity Log, are in what is 
considered an adjusted format. This is with the Symbol Price Multiplier applied which usually is 1 but can be other 
than 1. 

In the case of when using the File >> Export command, the price values are exported in an unadjusted format 
which means they are saved as they exist before applying the Symbol Price Multiplier. 

Saving to a Text File

[Link] - [Top]
Any of the tabs of the Trade Activity Log can be saved to a text file. This data can be viewed in a text editor or 
opened in a Spreadsheet program including using File >> Open Spreadsheet from within Sierra Chart.

The fields in the text file are separated with a tab character. The Date-Times remain as they are currently displayed 
in the Trade Activity Log.

When using the Trade Activity Log File >> Save Log As command, the Date-Times will be exactly as they are 
seen in the visible Trade Activity Log. The prices will also be exactly as they are seen in the visible Trade Activity 
Log and they will not be in the exchange native format like you would see when exporting. 

Follow these instructions to save the selected tab to a text file:

1. Select the tab on the Trade Activity Log that you want to save. This can be either Trade Activity, Trade 
Statistics, Trades, Period Trade Stats, Trade Statistics for Charts.
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2. Only what is displayed on the tab is actually saved to the file. Therefore, use the filtering controls at the top 
of the Trade Activity Log, to display the data that you require to actually save, before saving the file. To 
save the Fill Activity, select the Trade Activity tab and make sure the Fills are displayed by selecting Fills 
or All Activity in the list box at the top of the window containing these options.

3. Select File >> Save Log As on the Trade Activity Log menu.
4. On the Save Trade Activity Log window, enter the file name in the Filename box and press Save.
5. In the file, the fields along a line are separated by tab characters. Saving it to a file is useful to view it in a 

Spreadsheet for a more advanced view and special processing.
6. You can open the saved Trade Activity log text file in Sierra Chart as a Spreadsheet by selecting File >> 

Open Spreadsheet. 

Change the File Type from "Sierra Chart Spreadsheet" to "Text Files". The files are located in the 
SavedTradeActivity subfolder. Select the file you have saved and press the Open button.

Printing a Saved Log File

[Link] - [Top]
If you have saved the log as explained in the Saving to a Text File section above, then you can print it by opening 
the log text file in a text editor such as Windows Notepad or Wordpad and printing it from that program.

Clearing Trade Activity Data

[Link] - [Top]
This section documents clearing simulated or non-simulated Trade Activity data from the Trade Activity Log. Data 
can be cleared for a particular Symbol or a particular Trade Account or a combination of the two.

To quickly clear all the Simulated Order and Fill activity for all Symbols and all simulated Trade Accounts from 
the Trade Activity Log, select Trade >> Clear Trade Simulation Orders and Data on the main program menu. 
If this is all that you want to do, you can stop here.

Before clearing the Trade Activity data for a particular Symbol and/or Trade Account, you should also be aware 
that you can edit an entry/row in the Trade Activity tab in the Trade Activity Log by selecting that row and using 
Edit >> Edit Trade Activity Entry on the Trade Activity Log menu.

For step-by-step instructions to clear Trade Activity Data, follow the instructions below.

The reasons why you would want to clear the Trade Activity Log data for a particular Symbol and/or Trade 
Account is that you may not need the data any longer. Or, possibly the order fill data for a period of time has a 
significant number of missing fills, in which case it may not make sense to hold that data since it cannot generate 
proper Trades and Trade Statistics.

It is important to be aware that clearing Trade Activity Data could take a significant amount of time if there are a 
lot of Trade Activity data files in the TradeActivityLogs subfolder, or these files are large. For complete details, 
refer to Trade Activity Not Displaying or Clearing (Improving Trade Activity Query Performance). 

1. Open the Trade Activity Log by selecting Trade >> Trade Activity Log on the menu.
2. Select the Trade Activity tab from the menu.
3. In the list of Internal Order IDs at the top of the Trade Activity Log, select All Internal Order IDs. 
4. In the list of Symbols at the top, select the particular symbol you want to clear Trade Activity data for. 

The symbols for simulated trading activity are prefixed with [Sim]. 

Select All Symbols (Non-Sim) to clear Trade Activity for all non-simulated symbols. Select [Sim]All 
Symbols to clear Trade Activity for all simulated symbols.

5. In the list of Trade Accounts at the top, select the particular Trade Account you want to clear Trade 
Activity data for, or select All Accounts to clear Trade Activity for all Trade Accounts.
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6. The Date Range setting is not relevant. All Trade Activity data for the selected Symbol and Trade Account 
will be cleared.

7. Press the Apply button. 
8. Select Edit >> Clear to clear the data. Press Yes to confirm.
9. If you have cleared Non-Simulated (Live) Trade Activity, then you may want to disconnect from the trade 

server by selecting File >> Disconnect and reconnect by selecting File >> Connect to Data Feed. 

By reconnecting to the server, all of the available Non-Simulated (Live) order fills on the server will be re-
downloaded and inserted into the Trade Activity Log if they currently are not there. 

Usually only 1 day of fills will be downloaded because that is all the trade server will have.

Clearing Trade Activity Data Through Files

[Link] - [Top]
A method by which Trade Activity data can be deleted for a particular range of Dates and Trade Account is to 
delete the corresponding files in the TradeActivityLogs subfolder in the Sierra Chart installation folder. Deleting 
the files will bring about a performance improvement if there are a large number of files and they are excessively 
large.

Follow the instructions below. 

1. Make a note of the installation folder in Window >> Message Log. Scroll to the top of the log and look for 
the text Program path:. The complete path to Sierra Chart is located after that text. If you cannot find this, 
select Edit >> Clear Log and check again.

2. Exit from Sierra Chart with File >> Exit if it is running. 
3. Through your operating system File Manager, go to the Program path folder. 
4. Go to the TradeActivityLogs subfolder in this folder. 
5. All of the trade activity logs are located there and they are organized by the date and the trading account in 

the filenames.
6. The file name format for non-simulated trading is as follows: TradeActivityLog_YYYY-MM-DD_UTC.

[TradeAccount].data. 
7. The file name format for simulated trading is as follows:TradeActivityLog_YYYY-MM-DD_UTC.

[TradeAccount].simulated.data. 
8. Delete the files that you no longer need. 
9. Run Sierra Chart again. 

Column Widths and Font

[Link] - [Top]
The column widths of data on any of the tabs at the Trade Activity Log can be adjusted larger or smaller by left 
clicking on the boundary between the columns on the header and dragging to change the width. Refer to the image 
below.

All of the font properties of the Trade Activity Log text can be changed through the Global Settings >> Graphics 
Settings >> Font tab. The Text Windows font is what controls the font properties. For more information, refer to 
Fonts.

Trade Activity Fields

[Link] - [Top]
• ActivityType: For the possible values and descriptions for this, refer to Activity Type Filter. 

In the case when trade activity is encoded using JSON, the values are as follows: UNDEFINED = 0, 
ORDER_STATUS_CHANGES = 1, ORDER_FILL = 2, POSITION_UPDATE = 3, 
ACCOUNT_BALANCE_UPDATE = 4. 
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• DateTime: The Date-Time of the Order update, Order Fill, Position update or Balance update. In the case 
of trading which is not from a replay or back test, this Date-Time is based upon your local computer clock. 

Otherwise, the time is from the Date-Time in the chart during the replay or back test at the point in time in 
which the order update or fill occurred. 

The format is: YYYY-MM-DD HH:MM:SS.US. US equals the true microsecond of the event. Although if 
necessary it will be incremented in order to create a unique timestamp for every Trade Activity Log entry to 
prevent entries having the same timestamp. It is incremented until a unique time is found. 

If an order fill has an incorrect timestamp or a slightly incorrect timestamp, then it may not match with the 
correct chart bar in the case of order fills displayed on a chart. It is important the computer's clock is set 
accurately in the case when order fills use that clock (which is not usually the case). To correctly set your 
computer's clock, refer toHelp topic 38. 

During a chart replay, time stamping of the related order activity is always done according to the chart bars, 
so it is not affected by an inaccurate computer clock. 

Effective with version 2359 this Date-Time is based upon the local computer clock at the time the Trade 
Activity entry is added to log. 

• TransDateTime: This field is new in version 2359. It is the transaction Date-Time of the order or fill 
activity. For live trading in some cases it is provided by the exchange for order fills. For simulated trading, 
it is based upon your local computer clock. During a chart replay, time stamping of the related order 
activity is always done according to the chart bars

• Symbol: The symbol of the order or order fill.
• Order Action Source: In the case of a new order, this field indicates the source of the order. This would be 

the particular chart the order originated from (Symbol and Chart #). If the order is from an automated 
trading system, then this will specify the Automated Trading Study name. 

In cases other than a new order, when there is an update on the order or some action on the order, this will 
provide descriptive text indicating the source of the order update or the reason for the action on the order. 
In the case of non-simulated orders, this descriptive text may also include text from the connected Trading 
service. This information is very useful to determine the reason for the order update and any problems with 
an order. 

In the case when trade activity is encoded using JSON when accessing through the web-based API, Order 
Action Source will be Base 64 encoded and has to be decoded. Descriptions for Order Action 
Source for Delayed Actions
◦ Modifying of order is being delayed: This means an order modification has been submitted but it 

cannot be processed immediately because the order is in an Order Sent, Pending Open, Pending 
Modify, or Pending Cancel Status. It will be processed as soon as the Order Status returns to Open.

◦ Canceling of order is being delayed: This means an order cancellation has been submitted but it 
cannot be processed immediately because the order is in an Order Sent, Pending Open, Pending 
Modify, or Pending Cancel Status. It will be processed as soon as the Order Status returns to Open.

◦ Removed # prior delayed modifications due to later modification: This means there is already a 
pending modification on an order that has been queued to be submitted when possible, and another 
modification has been submitted. The prior pending modification has been removed and the latest 
one has replaced it.

◦ Removed # prior delayed modifications due to order cancellation: This means there is already a 
pending modification on an order that has been queued to be submitted when possible, and an order 
cancellation has been submitted. The prior pending modification has been removed and the order 
cancellation has replaced it.

◦ Delayed modification of order is being processed now: This means a pending modification on an 
order is now being processed.

◦ Delayed canceling of order is being processed now: This means a pending cancellation on an 
order is now being processed.
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◦ Delayed modification of order is being ignored because there is no longer a quantity to submit: 
This means a pending modification is being ignored because it has been determined that the order 
quantity has now reached 0.

• For related information, refer to Determining the Origin of a New/Modified Order. 

Other Order Action Source Descriptions
[Link] - [Top]

◦ [trading service name] Historical fills data (Restored) : This indicates an order fill inserted into 
the Trade Activity Log which was downloaded from the trade server upon connection to the server. 
These are inserted when order fills are not received in real-time. This indicates an order fill occurred 
when Sierra Chart was not connected to the server, had lost connectivity, or for some reason the 
server did not send the real-time notification of the order fill. What the reason for the lost 
connectivity is, the Trade Activity Log does not indicate that. 

Inserted order fills will not have the Order Type or Internal Order ID set. Only the necessary 
fields for an order fill are set. 

The insertion of an order fill does not affect the current Trade Position quantity. It also does not 
affect the Position Quantity field for other lines in the Trade Activity Log. 

◦ Canceling due to no order update | Internally marking as canceled. No order update from 
server.: When Sierra Chart connects to a Trading service server, it requests all of the Open orders 
for each of the Trade Accounts on the logged in username. If Sierra Chart has a non-simulated order 
in its order list with the status of Pending Child-Server, Pending Open, Open, Pending Modify, 
or Pending Cancel and this order is not in the list of Open orders sent by the Trading service, then 
it will be internally marked as canceled. What this means, is that it is simply set to a Canceled state 
within Sierra Chart. Sierra Chart does not cancel the order with the Trading service because the 
Trading service does not know about the order.

◦ Internally modified order: This only applies to orders which have a Pending Child status. This 
means that the order modification was internally performed within Sierra Chart and not sent to the 
external trading service. Simulated orders will not be sent to the external trading service, but unless 
they have a Pending Child status, they will not show they are internally modified in the Order 
Action Source field when modified, even though they are internally modified.

◦ Auto-order modification: This means an ACSIL (Advanced Custom Study Interface and 
Language) study modified the Price or Quantity of the order.

◦ Notice - An overfill UpdateOrder call has occurred. Overfill Quantity: #. Total filled quantity: 
#. Order quantity: #: This means that an order fill has been received for the order and the prior 
filled quantity plus the quantity of the new order fill exceeds the most recently specified Filled 
Quantity of the order. The order fill was ignored in this particular case. 

•

• Internal Order ID: The Internal Order ID. The Internal Order ID of an order is the order number assigned 
to it by Sierra Chart.

• Order Type: The order type. For example: Market, Limit, Stop, (others).
• Quantity: The order quantity. When Activity Type is Fill the Quantity is the quantity of the individual fill 

for the order. Otherwise, this is the total quantity of the order.
• BuySell: The side the order is on. This can be either Buy or Sell. In the case when trade activity is encoded 

using JSON, the values are as follows: UNDEFINED = 0, BUY = 1, SELL = 2.
• Price: The first price of the order, if it applies.
• Price2: The second price of the order, if it applies.
• Order Status: The Status of the order at the time it was logged in the Trade Activity Log. For complete 

descriptions of the different order statuses, refer to Order Status.
• Fill Price: In the case when the Activity Type field is Order, this is the average fill price of all of the fills 

for the order, if there has been a fill. In the case of when the Activity Type is Fill, this is the price of the 
order fill itself, if that value is available from the Trading service. 
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In the case of Trade Simulation Mode, since there are no partial fills, this will be the price of the single fill 
for the entire order.

• Trade Account: When Sierra Chart is in Trade Simulation Mode, this will be the simulated account 
number which always begins with Sim. For orders that are sent the connected Trading service, this is the 
account identifier of the account the order is in.

• Parent Internal Order ID: In the case of Order Activity or a Fill from an Attached Order, this is the 
Internal Order ID of the parent order.

• OpenClose: This will be Open if the order fill is opening a Trade Position or increasing the quantity. It will 
be Close if the order fill is closing or reducing a Trade Position quantity. This is determined from the 
current Position Quantity for the Symbol and Trade Account at the time of the order fill.

• FillExecutionServiceID : This is the unique ID for order Fills from an external trading service to uniquely 
identify the fill.

• Position Quantity: This field indicates the current Trade Position Quantity after the fill occurred that 
existed at the time of an order fill or update on the order. Not all Trade Activity lines will contain a Position 
Quantity field. 

Use this field to determine what the current Trade Position Quantity is at any moment in time for each order 
fill and each order update. If the Trading server has changed the Trade Position Quantity, then this field will 
be updated as well but it will happen on an approximately 10 second delay. 

• High During Position: This field is for order fills, and is the highest price during the Trade Position which 
would existed at the time of the order fill. The highest and lowest prices during the Position are reset at 
every order fill. So this would be the high just before the reset.

• Low During Position: This field is for order fills, and is the lowest price during the Trade Position which 
would existed at the time of the order fill. The highest and lowest prices during the Position are reset at 
every order fill. So this would be the low just before the reset.

• Note: This contains the Text Tag which originates from the Trade Window for the order. In the case of an 
automated trading system this is a TextTag variable in the s_SCNewOrder structure. 

Missing Order Fills from Trade Activity Log

[Link] - [Top]
Follow the instructions in the Viewing Historical Trade Activity section to view order fills. At the top of the Trade 
Activity Log, in the list which lists the Order Activity Types, set it to Fills to see only order fills.

When the settings at the top of the Trade Activity Log are set correctly including the Trade Account (control that 
lists Accounts) and the Date Range to Display settings, then all of the order fills which can be displayed based 
upon those settings, and are already stored by Sierra Chart will be displayed.

If you do not see the order fills you want to see, then they were never received in real-time by Sierra Chart from the 
trading server and Sierra Chart was not able to request them from the trading server. For additional information 
about this, refer to Automatic Insertion of Missing Order Fills For Non-Simulated Trading.

In general, the only way to be assured all the time of Sierra Chart receiving an order fill is for the order to have 
been entered from Sierra Chart, and for Sierra Chart to be connected to your Trading service trading account at the 
time of the order fills. Otherwise, there are various conditions can cause the order fill not to be received by Sierra 
Chart.

The order fills need to have a correct timestamp when they are provided as historical fills and the time on the 
computer needs to be accurate for order fills received in real time. If the time on the computer is not accurately set, 
this can cause a condition where you can see a real-time received fill in the correct order in the Trade Activity Log 
but when the Trade Activity Log is refreshed, you will not see it in the same place because it will be moved to the 
correct location based on its actual Date-Time. However, the time on a computer would have to be significantly off 
for this to be an obvious problem. For information about setting the computer's Date-Time, refer to help topic 38.

Automatically Inserting Missing Order Fills

[Link] - [Top]
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You can insert missing order fills automatically by following the instructions below. To the extent this works is 
conditional upon the amount of historical order fill history available with the particular Trading service being used. 
There may be none available, depending upon the service. 

This information also applies to insert missing general Order activity, in the case of when using the Teton Order 
Routing service or the Trading Evaluator service.

When using the Teton Order Routing Service, there is order fill history available for at least three weeks. There 
may be more available than this.

There are backups made of the affected Trade Activity Log files, placed in the Backups subfolder in the Sierra 
Chart installation folder, when trade activity is deleted. Therefore, the data is never permanently deleted. 

1. If you are using sub instances of Sierra Chart (started with File >> New Instance), then the below 
procedure needs to first be followed in the main primary instance of Sierra Chart, and then can be 
performed after in any sub instances as needed.

2. Select Global Settings >> Sierra Chart Server Settings. Set the Max Historical Order Fills Days to 
Download to the maximum amount of days of historical order fills going back from the current date, you 
want to download. 

No matter what you set this to, if you set it to a value greater than what is available on the server, only what 
is available on the server will be returned. Press OK.

3. Go to Trade >> Trade Activity Log from the main Sierra Chart menu.
4. Select the Trade Activity tab with the menu command at the top.
5. Select the [DisplaySettings] command button from the menu. The following settings, refer to settings 

within this window. 
6. Select Fills for the Trade Activity Type. To insert general order activity and not fills, select Orders 

instead. However, this will not include fills. To include both, select All Activity.
7. Set the Trade Account to the specific trading account identifier you want to insert missing order fill history 

for. You must select a specific account and not All Accounts.
8. Set the Symbol to All Symbols.
9. Set the Note to All Notes.
10. Set the Date Range to Display >> From to the starting Date-Time that you want to delete the order fills 

starting from. This is relative to the time zone you have Sierra Chart set to. If there are missing Order Fills 
and you want to download the missing fills, then use a Date-Time just before the missing fills.

11. Set To Date-Time is Today to Yes.
12. Press OK. Wait for the query to complete. Wait for Q:0 to show on the title bar of the Trade Activity Log.
13. Go back to the Trade Activity Log window. Select all of the fills from the top of the list to the very end by 

selecting the very first fill at the top by left clicking on it, and then holding the Shift key on your keyboard 
and then selecting the very last fill at the end of the list. Use the scrollbar as necessary.

14. Select Edit >> Delete Trade Activity Entry. Confirm deletion. There is always a backup file made of the 
affected files in the /Backups subfolder.

15. Reconnect to the data feed with File >> Reconnect. 

When Sierra Chart connects to the Trading server, there will be a request for the missing order fills for the 
trade accounts, from the date-time of the most recent fill for each of the individual trading accounts 
associated with the logged in username.

16. Be aware of the Global Settings >> General Trade Settings >> General >> Automatically Delete Trade 
Activity Files on Startup Older than Days. Set this to 0 or high enough to not delete files within the time 
range that you want to keep them available.

Manually Inserting Missing Order Fills

[Link] - [Top]
You can insert missing order fills manually by following the instructions below.

1. Select Trade >> Trade Activity Log from the main menu.
2. Select the Trade Activity tab.
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3. At the top left of the Trade Activity Log, select Fills so only order fills are displayed.
4. Press the Apply button.
5. For more details, follow the instructions in the Viewing Historical Trade Activity section to view the 

existing trading activity for the Symbol, Trade Account and Order Activity source.
6. Select an existing order fill in the Trade Activity list, if you can find one. A fill is identified with Fill in the 

ActivityType field. An existing order fill will pre-initialize the Insert Trade Activity Entry window to 
make it easier to set fields.

7. Select the Edit >> Insert Trade Activity Entry command on the Trade Activity Log menu.
8. Set all of the fields as required.
9. Press OK.
10. It may take a moment for the new order fill to be displayed in the Trade Activity log.

Missing Trade Activity

[Link] - [Top]
If the trading activity you expect to see in the Trade >> Trade Activity Log >> Trade Activity tab, it is not 
displaying, then the very first step is to carefully follow through the instructions in the Viewing Historical Trade 
Activity section on this page to make sure the filter controls at the top of the Trade Activity Log are set to display 
the information that you require.

In almost all cases, this is the source of a problem of apparent missing data. However, keep in mind that only order 
and fill activity from orders entered and filled while Sierra Chart is running, is guaranteed to be in the Trade 
Activity Log. 

There is no guarantee, that any order entered outside of Sierra Chart, is going to be logged in the Trade Activity 
Log. You should assume this is not going to be the case unless you are using a Sierra Chart trading service like 
Teton or the Simulated Futures Trading service. 

Order and fill activity from trading performed outside of Sierra Chart, is not guaranteed to be in the log. Order fills 
which occurred when Sierra Chart is not running are not guaranteed to be in the log.

Another reason for missing Trade Activity data is an unlikely condition where there is an error was encountered 
when writing data to the Trade Activity Log. At the time this occurs, a message will be added to the Trade >> 
Trade Service Log.

You can have also deliberately cleared trade activity for a particular Symbol and Trade Account and this is another 
reason for missing trade activity data. 

Automatic Insertion of Missing Order Fills For Non-Simulated Trading

[Link] - [Top]
For Sierra Chart provided Trading services which include the Trading Evaluator, Teton Order Routing, and 
LMAX, historical order fills are requested when Sierra Chart makes a connection to the remote data and trade 
servers (File >> Connect to Data Feed).

Other trading services may have historical order fills but they would be very limited and only for the current 
trading day and they clear at the end of the day.

However, when using the Teton Futures Order Routing Service or the Simulated Futures Trading Service, there is 
extensive historical order fills available. This is a dramatic difference compared to the usual 1 day of historical 
order fills available with other futures trading platforms!

When Sierra Chart connects to the trading server, the missing order fills since the Date-Time of the last order fill 
that Sierra Chart has in the Trade Activity Log for the Trade Account, are requested. 

Sierra Chart processes these historical order fills and inserts into the Trade Activity Log any missing order fills 
received. If there are missing order fills inserted, the Trade Statistics, Trades, Period Trade Statistics tabs of the 
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Trade Activity Log are rebuilt.

The Trades list in a chart, if the chart is maintaining a Trades list and if the Symbol and Trade Account of the chart 
matches the symbol of the inserted order fills, is also rebuilt.

If the missing order fills are not available from the server and you are still missing order fills in the Trade Activity 
Log for a particular symbol, then you may want to follow the Clearing Trade Activity instructions for a symbol to 
reset the Trade Activity for that symbol back to a clean state. And then if you reconnect to the data feed, whatever 
historical order fills are available on the server will then be downloaded, if Sierra Chart supports downloading 
them from the particular Trading service being used.

Or the other possibility is to manually insert missing order fills with Edit >> Insert Trade Activity Entry on the 
Trade >> Trade Activity Log menu.

For additional information about inserting Trade Activity entries, refer to Trade Activity Data Editing Menu 
Commands.

Determining Historical Trade Position Quantity from Trade Activity 
Log

[Link] - [Top]
At any historical point in time when there is order activity for a symbol, and in some cases when there is a 
connection to the trading server, you can determine the Trade Position Quantity for a symbol.

Refer to the Viewing Historical Trade Activity section on this page for instructions to set the Trade Activity tab to 
list trading activity for a specific Symbol, Trade Account and Date-Time range.

In the list of activity types at the top of the Trade Activity Log you will want to select All Activity or Positions. 

In the Trade >> Trade Activity Log >> Trade Activity tab there is a column named Position Quantity which 
indicates the Trade Position Quantity at every order update.

You may also see a line in the Trade Activity Log when connecting to the trading server which indicates the 
Internal Trade Position Quantity has been synchronized to the Service Position Quantity and it includes the Trade 
Position Quantity from the server at that point in time for the symbol. Example:

Ord
er

GC-201404-
CME

2014-02-12 
17:46:07.000

Synchronized Internal Position to current Service Position. Current 
Position quantity: 0

Trade Data Chart Studies

[Link] - [Top]
To view the Closed Profit/Loss historically on a chart, use the Trading: Closed Profit/Loss study on a chart of the 
same symbol that you want to view this for.

Providing Trade Activity Log Data Lines to Support

[Link] - [Top]
Sometimes support will need to see the lines in the Trade >> Trade Activity Log >> Trade Activity tab for an 
order or orders. Follow these instructions to provide this to Sierra Chart support.

1. Select Trade >> Trade Activity Log on the menu.
2. On the Edit menu of the Trade Activity Log make sure that Disable Trade Activity Log is unchecked/

disabled.
3. Select the Trade Activity tab. This is the first tab. This is the tab that we need to see data from.
4. Follow the Common Instructions to Set Trade Activity Log Display Settings to set the Trade Activity Log 
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to display the order activity that Sierra Chart needs to see and you want to provide. 
5. The relevant orders should now be displayed. Each order has multiple lines within the Trade Activity tab. 

The ordering is in time ascending order as long as Edit >> Descending Display Order is not selected. 

An order can be identified by its DateTime, Symbol, Internal Order ID, OrderType, and the other fields. 
These lines indicate the various statuses and other data for the order. Support needs to see all of the lines for 
a particular order or orders that you have a question about. 

6. Click on the first line in the list using your Pointer device for the first order or orders that you have an issue 
with. Press and hold the Shift key on your keyboard. Go to the last line for the order or orders you have an 
issue with and left click again. This will highlight the order lines. Release the Shift key.

7. Select Edit >> Copy Selection on the menu.
8. As an alternative you can just copy all of the data that is currently displayed in the Trade Activity Log. To 

do this, select Edit >> Copy All. It is preferred that you do not do this because it provides too much data.
9. Go to your e-mail message or Support Board message, right-click and select Paste to paste a copy of the 

order activity.

Providing Trade Activity Log File to Support

[Link] - [Top]
If Sierra Chart Support has referred you to this section, then we want to get one or more Trade Activity Log files 
rather than a copy of some of the lines within the Trade >> Trade Activity Log window.

To provide Sierra Chart support a Trade Activity Log file, follow these instructions.

1. Open the Message Log with Window >> Message Log. If the message log does not appear select Window 
>> Reset Windows. It will then appear.

2. Scroll to the top of the Message Log.
3. You will see a line like the following: Program path: C:\SierraChart\ | (date-time). You will need this 

for the next step.
4. Navigate through your operating system file manager window, to that folder obtained in the prior step 

which in this case is C:\SierraChart\.
5. Within that folder open the \TradeActivityLogs subfolder. 
6. This folder contains the trade activity log data files. There is a separate file for each day and each trade 

account. The file name format for non-simulated trading is as follows: TradeActivityLog_YYYY-MM-
DD_UTC.[TradeAccount].data. The file name format for simulated trading is as 
follows:TradeActivityLog_YYYY-MM-DD_UTC.[TradeAccount].simulated.data. 

The time range contained within each file is from 00:00:00.000 to 23:59:59.999 UTC (universal 
coordinated time) time.

7. You will need to provide the files which contain data for the particular dates and Trade Account that you 
have a question about or Sierra Chart has specifically requested.

8. Copy these files and provide them to Sierra Chart support either as a Support Board attachment or as an 
email attachment. In the case of the Support Board, the files will be made private by default. So only Sierra 
Chart support has access to them. 

Determining Existence of Trade Activity through Files

[Link] - [Top]
When following the instructions in the Viewing Historical Trade Activity section, and you do not see the Trade 
Activity data that you want to see and expect you have data for, then follow the instructions below to see if you 
actually have data files containing that data.

1. Open the Message Log with Window >> Message Log. If the Message Log does not appear, select 
Window >> Reset Windows. Open the Message Log again with Window >> Message Log.

2. Scroll to the top of the Message Log.
3. You will see a line like the following: Program path: C:\SierraChart\ | (date-time). You will need this 

for the next step.



4. Navigate through your operating system file manager window, to that folder obtained in the prior step 
which in this case is C:\SierraChart\.

5. Within that folder, open the \TradeActivityLogs subfolder. 
6. This folder contains the trade activity log data files. There is a separate file for each day and each trade 

account. The file name format for non-simulated trading is as follows: TradeActivityLog_YYYY-MM-
DD_UTC.[TradeAccount].data. The file name format for simulated trading is as 
follows:TradeActivityLog_YYYY-MM-DD_UTC.[TradeAccount].simulated.data. 

The time range contained within each file is from 00:00:00.000 to 23:59:59.999 UTC (universal 
coordinated time) time.

7. For the particular Trade Account and Date you want to see Trade Activity data for, verify the file exists, 
and the file size is at least 1K. 

If there is a significant amount of trading activity for the particular Trade Account and Date, the file size 
will be much larger than 1K. If the file does not exist or the file size is small, then the data does not exist.

8. Once you have verified that the Trade Activity files exist for the particular Trade Account and Dates that 
you want, then check the DisplaySettings again to make sure they are all correct. To do this, refer to 
Common Instructions to Set Trade Activity Log Display Settings. 

In particular check the Simulation State setting. For non-simulated trading, it needs to be set to "Non-
Simulated". For simulated trading, like during a chart replay, it needs to be set to "Simulated". However, 
in the case of when using the Trading Evaluator services and trading with this external service, even though 
the trading is simulated, the Simulation State setting needs to be set to "Non-Simulated".

Restoring Backups of Trade Activity Logs

[Link] - [Top]
Follow the instructions below to restore a backup of a Trade Activity log file.

1. Backups are made of the affected Trade Activity log files in the /TradeActivityLogs subfolder in the Sierra 
Chart installation folder, for any operation that you perform which deletes trade activity data. 

Whether this is deleting specific Trade Activity entries, or performing a Clearing Trade Activity Data 
operation. These backup files are stored in the /Backups subfolder in the Sierra Chart installation folder on 
your computer. 

This is an example file name: 2021-10-12 
014240.TradeActivityLog_2021-08-27_UTC.Sim1.simulated.data.

2. To restore one of these files, you will need to exit from Sierra Chart.
3. Move these files back into the /TradeActivityLogs subfolder and rename the file without the Date-Time 

and dot portion to the left of TradeActivityLog_.
4. If a particular file being moved already exists in the destination folder, then you will need to delete the one 

that already exists before moving the original one into the the destination folder.
5. Another technique is to move the file back into the /TradeActivityLogs folder, and remove the Date-Time 

portion of the filename and change the account identifier portion of the filename to some other nonexistent 
account identifier. 

You can then export the order fills for that account, and then import them back into Sierra Chart and they 
will be imported into the correct existing Trade Activity files.

6. When done with the file management, start Sierra Chart again. 

Profit / Loss Calculations and Symbol Settings

[Link] - [Top]
Profit/Loss calculations and the display format for Price values in the Trade Activity Log, rely on the Symbol 
Settings in Global Settings >> Symbol Settings. These settings include the Value Format, Tick Size, and 
Currency Value Per Tick. These need to be set correctly for the symbol. If the Global Settings >> Symbol 



Settings change for a particular symbol, you need to reapply the settings in the Trade Activity Log. This can be 
done by going to the Trade Activity tab in the Trade Activity Log and selecting the Edit >> Refresh Log 
command.

The same symbol settings that you see in the Chart >> Chart Settings window have no affect on the Trade 
Activity Log in any way. Those are specific for the individual chart only.

Importing and Exporting Data

[Link] - [Top]
It is supported to export and import data on the Trade Activity tab of the Trade >> Trade Activity Log.

The visible contents of the Trade Activity tab can be exported/saved to a tab delimited text file.

The Order Fills from this text file can be later imported into the same or different installation of Sierra Chart. Only 
the Order Fills from this text file will be imported. Lines in the file where the ActivityType is "Order" or other 
types will not be imported. Also, duplicate Order Fills will be ignored. More details about this are explained below.

The Date-Times of the exported order fills will be in the UTC time zone. If you do not want to import this data, and 
you want the Date-Times in the global time zone setting you have Sierra Chart set to, then instead use Saving to a 
Text File. 

The prices of the exported order fills will be in the exchange native format. This will usually mean, that these 
prices have a larger value than the adjusted format which is displayed. 

If you do not want prices in this format, then instead use Saving to a Text File. 

If you are running multiple automated trading system back tests for the same Symbol and Trade Account, and want 
to export this data and later import it, it is recommended for each back test, you use a different Trade Account to 
keep these tests separate from each other before starting each back test. Refer to Selecting Trade Account for 
instructions.

In the case of when using the File >> Export command, the price values are exported in an unadjusted format 
which means they are saved as they exist before applying the Symbol Price Multiplier. 

Follow the instructions below:

1. To export the Trade Activity data, select Trade >> Trade Activity Log on the main window menu.
2. Select Trade Activity tab at the top of the Trade Activity Log window.
3. Follow the Viewing Historical Trade Activity instructions to display the order fills that you want to export. 
4. At the top left of the Trade Activity Log in the list of Activity Types it is essential to select either Fills or 

All Activity if you want to export order fills. Otherwise, they will not be exported. The reason this is 
essential, is if you are importing this data into another instance of Sierra Chart, nothing is going to get 
imported because only order fills are imported.

5. On the Trade Activity Log window select File >> Export.
6. Enter a File Name and press the Save button. The data is exported to the specified file into the 

SavedTradeActivity folder in the folder that Sierra Chart is installed to. Any error message related to the 
export will be displayed in Window >> Message Log.

7. To Import the data which was previously exported with the Export command, select File >> Import on the 
Trade Activity Log menu.

8. Select the file and press Open. 

The Order Fills will be imported and duplicates will be ignored. It is important to understand how a 
duplicate is determined. A duplicate is solely determined based upon the Fill Execution Service ID field. If 
another order fill in the Trade Activity Log with the same identifier is encountered, then this imported order 
fill will be discarded and not imported. 
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Any error message related to the import will be displayed in Window >> Message Log. 

If you are importing order fills from a source other than Sierra Chart, it is essential that the 
FillExecutionServiceID field is present for each order fill and is unique for each individual fill. 

Trade Statistics Tab

[Link] - [Top]
Overview

[Link] - [Top]
The Trade Statistics tab displays various statistics which are documented in the Trade Statistics Fields Descriptions 
section, for All Trades, Long Trades, Short Trades and Daily Trades.

This statistics information is based upon the order fills currently displayed on the Trade Activity tab. The 
information does not update dynamically unless there is a new order fill added to the Trade Activity tab.

Trade Statistics Tab Basic Instructions

[Link] - [Top]
To use the Trade Statistics tab, follow these instructions:

1. Follow the instructions in the Common Instructions to Set Trade Activity Log Display Settings section to 
configure the Trade Activity Log to display the order fills that you need for the Trade Statistics tab. 

Trade Statistics Fields Descriptions

[Link] - [Top]
The following are the descriptions of the different fields available on the Trade Statistics tab. Where a statistic 
applies to Flat to Flat trades, for a description of a Flat to Flat trade, refer to Order Fill Matching and Flat to Flat 
Definition.

The trade statistics are displayed in a group of rows and columns. The columns break the statistics out into the 
following groups:

• All Trades: All long and short trades that match the filter conditions selected at the top of the Trade 
Activity Log are included in this column.

• Long Trades: All long trades that match the filter conditions selected at the top of the Trade Activity Log 
are included in this column.

• Short Trades: All short trades that match the filter conditions selected at the top of the Trade Activity Log 
are included in this column.

• Daily Trades: All long and short trades, that match the filter conditions selected at the top of the Trade 
Activity Log and are contained within the last Date of the fills, are included in this column. The starting 
time of the date of the last fill starts at the Date Range to Display >>From >> Time setting at the top of 
the Trade Activity Log window. Therefore, all fills including those closing out trades in prior days, that 
have the same date as the last fill on the Trade Activity tab and are after the starting time are included in 
the Daily statistics.

The first two rows provide the following information:

• Symbol: The selected symbol used for the report is displayed. This can be All Symbols if the Trade 
Statistics report is for all symbols there is order fill data available for.

• First Fill: The Date/Time of the first fill included in the report.
• Last Fill: The Date/Time of the last fill included in the report.
• Daily Date: The Date used for the Daily Trades column.

The following statistics are provided:

• Closed Trades Profit/Loss: Total profit or loss for all closed trades.
• Closed Trades Total Profit: Total profit for all winning trades.



• Closed Trades Total Loss: Total loss for all losing trades.
• Profit Factor: Profit factor is the ratio of Closed Trades Total Profit over Closed Trades Total Loss. There 

is not a way to calculate the Profit Factor if there is a zero loss. In this case it just remains at 0. 
• Equity Peak: The largest profit, that was reached during the entire sequence of all closed Trades. This 

value will always be positive.
• Equity Valley: The profit or loss value of all Closed Trades, which is updated every time the Maximum 

Drawdown decreases.
• Maximum Runup: Maximum Runup, is initially 0 and is updated any time the value goes greater than the 

previous Maximum Runup. It is calculated as the Profit/Loss of all Closed Trades minus the Equity Valley.
• Maximum Drawdown: Maximum Drawdown, is initially 0 and is updated any time the value goes less 

than the previous Maximum Drawdown. It is calculated as the Profit/Loss of all Closed Trades minus the 
Equity Peak.

• Maximum FlatToFlat Trade Open Profit: The maximum open trade profit among the individual Flat to 
Flat Trades that the Trade Statistics are for. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section. 

This is also known as MFE - Maximum Favorable Excursion.
• Maximum FlatToFlat Trade Open Loss: The maximum open trade loss among the individual Flat to Flat 

Trades that the Trade Statistics are for. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section. 

This is also known as MAE - Maximum Adverse Excursion.
• Average Trade Open Profit: The maximum open trade profit reached during a trade, among the individual 

Trades that the Trade Statistics are for divided by the number of trades. 
• Average Trade Open Loss: The maximum open trade loss reached during a trade, among the individual 

Trades that the Trade Statistics are for divided by the number of trades.
• Average Winning Trade Open Profit: 
• Average Winning Trade Open Loss: 
• Average Losing Trade Open Profit: 
• Average Losing Trade Open Loss: 
• Maximum Trade Open Profit: The maximum open profit reached in individual fill to fill Trades that the 

Trade Statistics are for. The Trades can be viewed on the Trades tab. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section. 

This is also known as MFE - Maximum Favorable Excursion. 
• Maximum Trade Open Loss: The maximum open loss reached in individual fill to fill Trades that the 

Trade Statistics are for. The Trades can be viewed on the Trades tab. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section. 

This is also known as MAE - Maximum Adverse Excursion. 
• Highest Price During Positions: This is the highest price the symbol traded at during the duration of all of 

the Trade Positions the Trade Statistics are for.
• Lowest Price During Positions: This is the lowest price the symbol traded at during the duration of all of 

the Trade Positions the Trade Statistics are for.
• Total Commissions: Total of all commissions for trades.
• Total Trades: Total number of trades. A trade consists of an opening fill and a closing fill. Only completed 

trades are indicated.
• Total FlatToFlat Trades: Total number of Flat to Flat trades. Only completed trades are indicated.
• Total Filled Quantity: Total of the quantities of all orders making up all trades even the trades that are not 

yet completed.
• Percent Profitable: Percent of trades that are profitable.
• FlatToFlat Percent Profitable: Percent of Flat to Flat trades that are profitable.



• Winning Trades: The number of winning trades. A winning trade is simply a trade that has a positive 
profit or zero profit.

• Winning FlatToFlat Trades: Number of winning Flat to Flat trades. A winning trade is simply a flat to flat 
trade that has a positive profit or zero profit.

• Losing Trades: Number of losing trades. A losing trade is simply a trade that has a loss.
• Losing FlatToFlat Trades: Number of losing Flat to Flat trades. In this case a trade is considered going 

from a flat position, to a nonzero position and back to a flat position again. A losing trade is simply a trade 
that has a loss.

• Long Trades: Number of long trades.
• Long FlatToFlat Trades: Number of long Flat to Flat trades. In this case a trade is considered going from 

a flat position, to a nonzero position and back to a flat position again.
• Short Trades: Number of short trades.
• Short FlatToFlat Trades: Number of short Flat to Flat trades. In this case a trade is considered going from 

a flat position, to a nonzero position and back to a flat position again.
• Average Trade Profit/Loss: This is the total profit of all trades plus the total loss of all trades, then divided 

by the number of trades.
• Average FlatToFlat Trade Profit/Loss: This is the total profit of all Flat to Flat trades plus the total loss of 

all Flat to Flat trades, then divided by the number of Flat to Flat trades. 
• Average Winning Trade: Average profit for winning trades.
• Average FlatToFlat Winning Trade: Average profit for winning Flat to Flat trades.
• Average Losing Trade: Average loss for losing Flat to Flat trades.
• Average FlatToFlat Losing Trade: Average loss for losing trades.
• Average Profit Factor: Average profit factor is ratio of average trade profit over average trade loss.
• Average FlatToFlat Profit Factor: Average Flat to Flat profit factor is ratio of average trade profit over 

average trade loss.
• Largest Winning Trade: Profit for largest winning trade.
• Largest FlatToFlat Winning Trade: Profit for largest Flat to Flat winning trade.
• Largest Losing Trade: Loss for largest losing trade.
• Largest FlatToFlat Losing Trade: Loss for largest Flat to Flat losing trade.
• Largest Winner % Of Profit: Largest winning trade profit as a percentage of total profit.
• Largest FlatToFlat Winner % Of Profit: Largest Flat to Flat winning trade profit as a percentage of total 

profit.
• Largest Loser % Of Loss: Largest losing trade loss as a percentage of total loss.
• Largest FlatToFlat Loser % Of Loss: Largest Flat to Flat losing trade loss as a percentage of total loss.
• Max Consecutive Winners: Maximum number of Consecutive Winning trades.
• Max Consecutive Losers: Maximum number of Consecutive Losing trades.
• Average Time In Trades: Average time in trades.
• Average Time In Winning Trades: Average time in a winning trade.
• Average Time In Losing Trades: Average time in a losing trade.
• Longest Held Winning Trade: Longest time held for winning trades.
• Longest Held Losing Trade: Longest time held in losing trades.
• Total Quantity: Total quantity/shares for all combined trades.
• Winning Quantity: Total quantity/shares for all winning trades.
• Losing Quantity: Total quantity/shares for all losing trades.
• Average Quantity Per Trade: Average quantity/shares per trade for all trades.
• Average Quantity Per FlatToFlat Trade: Average quantity/shares per Flat to Flat trade for all trades.
• Average Quantity Per Winning Trade: Average quantity/shares per trade for all winning trades.
• Average Quantity Per FlatToFlat Winning Trade: Average quantity/shares per trade for all winning Flat 

to Flattrades.
• Average Quantity Per Losing Trade: Average quantity/shares per trade for all losing trades.
• Average Quantity Per FlatToFlat Losing Trade: Average quantity/shares per trade for all losing Flat to 

Flat trades.
• Largest Trade Quantity: Largest quantity of any Trade.
• Largest FlatToFlat Trade Quantity: Largest quantity of any Flat to Flat trade.
• Maximum Open Position Quantity: This is the maximum open Position Quantity reached at any point in 

time during the period of the Trade Statistics.



• Last Trade Profit / Loss: The Profit/Loss of the last completed Trade. This refers to the last completed fill 
to fill Trade.

• Last Trade Quantity: The quantity of the most recent Trade whether open or closed.
• Expectancy: The following is the formula for Expectancy as of version 2165: 

(AverageFlatToFlatTradeProfit for the Trade Statistics * TotalWinningFlatToFlatTradesPercent) + 
(AverageFlatToFlatTradeLoss for the Trade Statistics * TotalLosingFlatToFlatTradesPercent)

If there are currently open Trades as shown on the Trades tab, then the following Trade Statistics are provided 
which are up to date according to the last fill. It is possible there are multiple open Trades and these Trade Statistics 
apply to all of those open Trades.

• Number of Open Trades: Number of currently open Trades as listed on the Trades tab.
• Open Trades Open Quantity: The total quantity currently open among the Trades that are currently open. 

Keep in mind that when using Flat to Flat Order Fill Grouping, that the open quantity within that Trade 
may be less than the maximum quantity during the life of that Trade.

• Open Trades Average Entry Price: Average entry price for the open Trades. The average price is 
calculated from those order fills which make up the currently open Trades. This can be calculated either by 
LIFO or FIFO depending upon the Edit >> Use Last In First Out Fill Matching menu setting.

Trades Tab

[Link] - [Top]
Overview

[Link] - [Top]
The Trades tab of the Trade Activity Log, displays various fields detailing Trades made.

In the case when Edit >> Flat to Flat Display for Trades List is unchecked, a Trade is defined as a trade order fill 
which increases the Trade Position quantity for a symbol and an offsetting trade order fill which reduces that Trade 
Position back to the previous Trade Position quantity or takes the Trade Position back to flat. This will be 
considered 1 Trade. The 2 order fills used in the Trade will have the same quantity. The quantity of the Trade will 
be the smaller of the two order fills which are matched together to form the Trade. Any excess quantity on either 
the open fill or the closing fill, is then allocated to a separate Trade.

In the case when Edit >> Flat to Flat Display for Trades List is cchecked, a Trade is defined as a trade order fill 
or fills which increases the Trade Position quantity from a zero Trade Position for a symbol and an offsetting trade 
order fill or fills which reduces that Trade Position back to a zero Trade Position. This will be considered 1 Trade. 
Any excess fill quantity on the final closing fill for the Trade will be allocated to a separate Trade.

For more information, refer to Order Fill Matching and Flat to Flat Definition. 

The Trades are derived from the individual order fills based upon the selected Symbol, Days Range to Display, 
Trade Account , and the other settings at the top of the Trade >>Trade Activity Log. You can see the individual 
fills by selecting the Trade Activity tab of the Trade Activity Log and selecting Fills at the top left of the log.

The order fills must be in the Trade Activity Log for the particular Trades you want to see. If they are not, then 
refer to Missing Order Fills.

Trades Tab Basic Instructions

[Link] - [Top]
To use the Trades tab, follow these instructions:

1. Follow the instructions in the Common Instructions to Set Trade Activity Log Display Settings section to 
configure the Trade Activity Log to display the order fills that you need for the Trades tab. 

Flat to Flat Trade Display

[Link] - [Top]



It is supported to display a summary of individual sub trades from a flat position and back to a flat position, as a 
single line. In this case, the Entry Price and Exit Price fields are weighted average prices. 

To enable this display mode select the Trades tab on the the Trade Activity Log and enable Edit >> Flat to Flat 
Display for Trades List on the Trade Activity Log menu. 

Reversing Display Order

[Link] - [Top]
It is supported to reverse to display order of the individual trades on the Trades tab of the Trade Activity Log in a 
time descending order. 

To enable this display mode select the Trades tab on the the Trade Activity Log and enable Edit >> Descending 
Display Order on the Trade Activity Log menu. 

Reversing the display order on the Trades tabs not supported when Edit >> Flat to Flat Display for Trades List 
is enabled. 

Trades Fields Descriptions

[Link] - [Top]
Symbol

[Link] - [Top]
The symbol of the trade.

Trade Type

[Link] - [Top]
This is either Long or Short based on the initial direction of the first fill of the trade.

Entry Date Time

[Link] - [Top]
The Date-Time of the opening fill of the trade.

Where a Trade starts a new Position from a quantity of 0, BP (Begin Position) will be displayed after the Date-
Time.

Exit Date Time

[Link] - [Top]
The Date Time of the closing fill of the trade.

Where a Trade ends a Position resulting in a Position quantity of 0, EP (End Position) will be displayed after the 
Date-Time.

Entry Price

[Link] - [Top]
The fill price of the entry fill in the trade.

Exit Price

[Link] - [Top]
The fill price of the exit fill in the trade.



Trade Quantity

[Link] - [Top]
The quantity of the trade.

Maximum Open Quantity

[Link] - [Top]
This is the maximum Position Quantity that existed during the life of the Trade.

Maximum Closed Quantity

[Link] - [Top]
When a Trade is closed, the Maximum Closed Quantity for an open trade is incremented by the quantity of that 
Trade. It is also incremented when the Trade itself is closed by its own Trade quantity. So it represents the quantity 
of other trades closed during its existence and its own quantity.

Profit/Loss

[Link] - [Top]
This is the profit/loss for the Trade. This is not set until the Trade is closed. The format is controlled through the 
Profit/Loss (P/L) Format setting at the top of the Trade Activity Log.

Cumulative Profit/Loss

[Link] - [Top]
This is the summation of profit/loss for the Trades for a particular Symbol and Trade Account up to and including 
the current Trade. This calculation only includes those Trades for the same Symbol and Trade Account. 

So it is tracked individually for a particular Symbol and Trade Account unique pair even if the Trades list is set to 
display All Symbols and/or All Accounts.

This field is only set when a Trade is closed. 

If you want to see the total Profit/Loss of all trades for all Symbols and all Trade Accounts being listed on the 
Trades tab, then you need to look at the Total: at the end of the Trades list under the Profit/Loss column. 

Or refer to the Total Profit/Loss for Closed Trades field on the Trade Statistics tab.

Flat to Flat Profit/Loss

[Link] - [Top]
This is the running summation of profit/loss for all Trades starting from the Trade that established a new Position 
from a zero Position Quantity up to and including the current Trade. So it resets every time the position quantity 
goes back to 0. 

This field is only set when a Trade is closed. 

Entry Efficiency

[Link] - [Top]
A percentage between 0 and 100% identifying the entry price relative to the price range of a Flat to Flat trade. 

If there is only one entry and one exit during a Position, then this will always be 100%. In other words, the very 
first entry for a new Position will have an Entry Efficiency of 100%.

For example, for a long trade, buying the low tick of the price range that existed during the Trade will be 100% 



entry efficiency.

The Entry/Exit/Total efficiency calculations are based on the range of the instrument while in the trade (Maximum 
and minimum price while the Position is open). Most simple definitions use Minimum price, maximum price, entry 
price and exit price for a single trade of Quantity 1. 

Exit Efficiency

[Link] - [Top]
A percentage between 0 and 100% identifying how close the exit price came to being the perfect price based on the 
price range of the symbol being traded, during the duration of the Trade. For example, for a long trade, selling the 
high tick of the price range that existed during the Trade will be 100% exit efficiency. 

The calculation is as follows Denominator = FlatToFlatMaximumOpenPositionProfit - 
FlatToFlatMaximumOpenPositionLoss. 
ExitEfficiency = (Denominator == 0) ? 0.0 : (ClosedProfitLoss + Commission - 
FlatToFlatMaximumOpenPositionLoss) / Denominator.

Total Efficiency

[Link] - [Top]
A percentage between -100% and +100% identifying how close the entry and exit prices came to being perfect 
prices based on the price range of the symbol being traded, during the duration of the Trade. This value represents 
the amount of the price range during the duration of the Trade, that the Trade was able to capture. 

The calculation is as follows Denominator = FlatToFlatMaximumOpenPositionProfit - 
FlatToFlatMaximumOpenPositionLoss 
TotalEfficiency = (Denominator == 0) ? 0.0 : (ClosedProfitLoss + GetCommission) / Denominator. 

Maximum Open Profit

[Link] - [Top]
This is the maximum profit that the Trade experienced at any moment during the life of the Trade. Also known as 
Maximum Favorable Excursion (MFE). This value will be 0 until the Trade is closed with an opposing fill.

The calculation is based on the High/Low Price While Open Trades list fields for the Trade. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section.

Maximum Open Loss

[Link] - [Top]
This is the maximum loss that the Trade experienced at any moment during the life of the Trade. Also known as 
Maximum Adverse Excursion (MAE). This value will be 0 until the Trade is closed with an opposing fill.

The calculation is based on the High/Low Price While Open Trades list fields for the Trade. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section.

Flat to Flat Maximum Open Profit

[Link] - [Top]
In the case of trading where there is more than one entry during a Flat to Flat Trade, then this field is going to be 
different to Maximum Open Profit.

When a new sub Trade during a Flat to Flat Trade is opened, the Flat to Flat Profit from the prior closed sub trades 
is set into the Flat to Flat Maximum Open Profit field for the new sub Trade. 



After this, whenever an individual sub Trade is closed, this field for that particular Trade and this field for any 
other currently open Trades, is incremented by the Maximum Open Profit of the closed Trade. This profit also 
considers the quantity of the Trade. This lets you analyze the maximum profit which was experienced at a 
particular Trade which was currently open at any moment in time during a larger Flat to Flat Trade. 

This field only indicates the summation of the Maximum Open Profit for the individual Trade itself and any other 
trades which were closed during the life of that Trade and any other prior closed profit from previously closed 
trades in the overall Flat to Flat Trade. It does not indicate the Maximum Open Profit of all of the Trades during a 
Flat to Flat Trade. Only those sub Trades which existed during the life of the Trade itself. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section.

This is also known as MFE - Maximum Favorable Excursion.

Flat to Flat Maximum Open Loss

[Link] - [Top]
In the case of trading where there is more than one entry during a Flat to Flat Trade, then this field is going to be 
different to Maximum Open Loss.

When a new sub Trade during a Flat to Flat Trade is opened, the Flat to Flat Loss from the prior closed sub trades 
is set into the Flat to Flat Maximum Open Loss field for the new sub Trade. 

After this, whenever an individual sub Trade is closed, this field for that particular Trade and this field for any 
other currently open Trades, is incremented by the Maximum Open Loss of the closed Trade. This Loss also 
considers the quantity of the Trade. This lets you analyze the maximum Loss which was experienced at a particular 
Trade which was currently open at any moment in time during a larger Flat to Flat Trade. 

This field only indicates the summation of the Maximum Open Loss for the individual Trade itself and any other 
trades which were closed during the life of that Trade and any other prior closed Loss from previously closed 
trades in the overall Flat to Flat Trade. It does not indicate the Maximum Open Loss of all of the Trades during a 
Flat to Flat Trade. Only those sub Trades which existed during the life of the Trade itself. 

If this field is not accurate, then refer to the Notes about Maximum Profit and Loss Fields section.

This is also known as MAE - Maximum Adverse Excursion.

Total Profit/Loss

[Link] - [Top]
This is the profit/loss for all of the Trades for a particular Symbol and Trade Account. It is listed at the bottom of 
the list of Trades for a particular Symbol and Trade Account. 

This calculation is done using the Profit/Loss represented internally as a currency value. It is then converted to the 
particular Profit/ Loss Format selected at the top of the Trade Activity Log. 

When using one of the Ignore Quantity Profit/Loss Format options, Total Profit/Loss is not going to match the 
sum of the individual profit/loss values of the listed Trades. What you see is the sum of the profit/loss of all 
individual trades as a currency value and then divided by the total quantity of those Trades.

Notes about Maximum Profit and Loss Fields

[Link] - [Top]
The Maximum Open Profit, Maximum Open Loss, Flat to Flat Maximum Open Profit, Flat to Flat 
Maximum Open Loss, Entry Efficiency, Exit Efficiency, Total Efficiency fields are based upon the market data 
prices for the symbol, that occurred during the life of the Trade. 

The highest and lowest market data prices are recorded by Sierra Chart when connected to the data feed or when 



replaying a chart, for the order fills which make up the Trade, during the life of the Trade. If these values are 
inaccurate or zero, it will result in inaccurate calculations or zero values. 

For each order fill, these values are on the Trade Activity Tab and are High During Position and Low During 
Position. For an order fill which occurred when the prior Position Quantity was 0, these will be 0. 

For each trade on the Trades tab, there are the High Price While Open and Low Price While Open fields which 
are used to calculate the Maximum Open Profit, Maximum Open Loss, Flat to Flat Maximum Open Profit, 
Flat to Flat Maximum Open Loss, Entry Efficiency, Exit Efficiency, Total Efficiency values. If those two 
prices are not as expected, then that is the reason for the incorrect value or values. These particular fields are based 
upon the High During Position and Low During Position fields for the order fills on the Trade Activity tab for 
the particular order fills that make up a Trade.

If you are performing simulated trading and a Trade has been open both during a chart replay and during real-time 
chart updating, this can definitely cause an inaccuracy with the Runup, Drawdown, Maximum Open Position 
Profit, Maximum Open Position Loss calculations.

There are also the Highest Price During Positions and the Lowest Price During Positions fields on the Trade 
Statistics tab. These represent the highest high and lowest low market data recorded values for all of the Trades 
that are displayed in the Trades tab.

When using the Order Fill Calculated Trade Positions, the Highest/Lowest Price During Positions and the High 
Price While Open and Low Price While Open fields will be zero, meaning that the Trades fields which rely on 
them will be 0.

In the case of non-simulated trading, Sierra Chart must be connected to the data feed to update the High Price 
While Open and Low Price While Open fields.

Commission

[Link] - [Top]
This is the total commission for the Trade. The round turn commission is multiplied by the quantity for the Trade. 

To use a commission, refer to Use Commission.

High Price While Open

[Link] - [Top]
This is the highest price traded for the symbol during the life of the individual Trade. This refers to the trading 
activity in the symbol itself from the data feed.

When using the Simulated Trading Service, this field is recorded in the fills. So when the fills are downloaded or 
re-downloaded this field is provided so all other fields which depend upon this will be complete and accurate. 

Low Price While Open

[Link] - [Top]
This is the lowest price traded for the symbol during the life of the individual Trade. This refers to the trading 
activity in the symbol itself from the data feed.

When using the Simulated Trading Service, this field is recorded in the fills. So when the fills are downloaded or 
re-downloaded this field is provided so all other fields which depend upon this will be complete and accurate. 

Note

[Link] - [Top]
This is the Note which has been specified for the entry order. To set a Note, refer to Text Tag.
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This is used to label individual Trades to categorize and identify them. You are able to display only those Trades 
containing a specific Note, by choosing a particular note from the list box at the top of the Trade Activity Log 
containing the notes.

Open Position Quantity

[Link] - [Top]
At the time a Trade is established through an entry fill, this field is the Position Quantity at that time which also 
includes that new order fill establishing that particular Trade. 

`
Close Position Quantity

[Link] - [Top]
At the time a Trade is closed through an exit fill, this field is the Position Quantity at that time which also includes 
that new order fill closing that particular Trade. 

Period Trade Statistics Tab

[Link] - [Top]
Overview

[Link] - [Top]
The Period Trade Stats tab of the Trade Activity Log calculates and displays various trading statistics fields for 
the general time period specified for the selected Symbol, Trade Account, and the other settings at the top of the 
Trade Activity Log.

The Time Period does not specify a specific Date-Time range. Instead the trade statistics repeat for each Time 
Period based upon the time range of the order fill data available.

For example, if you select Daily, then for each day there is order fill data available for, you will see trading 
statistics for each of those days.

Period Trade Statistics Tab Basic Instructions

[Link] - [Top]
1. Follow the instructions in the Common Instructions to Set Trade Activity Log Display Settings section to 

configure the Trade Activity Log to display the order fills that you need for the Period Trade Statistics tab. 
Period Trade Stats Fields Descriptions

[Link] - [Top]
• Period: This is the starting time, day of week, month or date the statistics are for. The statistics are based 

on completed Trades. A Trade will fit into a particular period according to its Entry time.
• Running P/L: This is the running or cumulative profit/loss of Trades accumulated across each period as 

you move down through the rows for each period.
• Profit/Loss: This is the profit/loss for all Trades within the period.
• Gross Profit: This is the total profit of all winning Trades within the period.
• Gross Loss: This is the total loss of all losing Trades within the period.
• Num Trades: The number of Trades within the period.
• % Winners: The precentage of Trades that were winners within the period.
• Avg Trade: Average net profit per Trade within the period.
• Avg Winner: Average profit for winning Trades within the period.
• Avg Loser: Average loss for losing Trades within the period.
• Largest Winner: Profit for largest winning Trade within the period.
• Largest Loser: Loss for largest losing Trade within the period.



• Drawdown: Drawdown across the Trades within the period.
• Runup: Runup across the Trades within the period.
• % Of Trades: Number of Trades in this period over the total Trades across all periods.

Account Statistics Tab

[Link] - [Top]
Overview

[Link] - [Top]
The Account Statistics tab has a single line of trade statistics for a combined Symbol and Trade Account pair. This 
provides a consolidated view of trading data based on symbol and account per line. 

It is very useful for monitoring the trading activity of other users when trading activity has been shared by those 
users.

Fields like the Open Profit/Loss and Net Profit/Loss update in real time using the current data.

Account Statistics Tab Basic Instructions

[Link] - [Top]
1. Follow the instructions in the Common Instructions to Set Trade Activity Log Display Settings section to 

configure the Trade Activity Log to display the order fills that you need for the Account Statistics tab. 
Account Statistics Tab Fields Descriptions

[Link] - [Top]

Trade Statistics for Charts (Chart Stats) Tab

[Link] - [Top]
The Trade Statistics for Charts tab of the Trade >> Trade Activity Log window provides a centralized view of 
the trading data, for all symbols you are currently trading and you have chart or Trade DOM window open for.

To display this tab, go to Trade >> Trade Activity Log and select Chart Stats at the top menu. 

The Trade Statistics for Charts tab displays various trading statistics data for the current Trade Position and for 
the Closed Trades, both Daily and Cumulative, for charts which are maintaining their own internal Trades list.

Charts that are in Chart Trade Mode, charts that have a Trade Window open, charts with trading related studies, 
and Trade DOM chart windows will maintain their own internal Trades list from the order fills for the Symbol and 
Trade Account of the chart.

The data displayed on the Trade Statistics for Charts tab is calculated from the order fills for the particular 
Symbol and Trade Account the stats are for, which are available in the Trade >> Trade Activity Log.

In the case of non-simulated trading, for the Trade Statistics for Charts tab fields to be accurate, there needs to be 
a complete set of order fills for the Symbol and Trade Account being traded for the period of time you want to 
view the statistics for and the start Date-Time of the calculations needs to be set correctly. If there is any 
inaccuracy, then refer to the Solving Inaccurate Trade Statistics for Charts Field Values section.

For further information about controlling the starting Date-Time in the Trades list in the chart, refer to 
Understanding and Setting the Start Date-Time for a Trades List.

The Trade Statistics for Charts tab displays either non-simulated or simulated trading data, but not both.

When Trade >> Trade Simulation Mode On is checked, then the Trade Statistics for Charts tab will display 



simulated trading data only.

When Trade >> Trade Simulation Mode On is unchecked, then the Trade Statistics for Charts tab will display 
non-simulated trading data only.

In the case of simulated trading which is simulated within Sierra Chart, the Trade Statistics for Charts tab is the 
only way to see the current Trade Positions outside of the charts themselves.

The Trade Positions window contains non-simulated Trade Positions data only.

The order fills that are within the Trades list in a chart start at the Chart >> Chart Settings >> Trading >> Order 
Fills Start Date-Time setting or if this is not set, there are other rules which control the starting Date-Time of the 
order fills loaded into the Trades list in a chart. For complete details, refer to Order Fills Start Date-Time.

In the case of non-simulated trading, the list of order fills held in the Trade Activity Log is from order fills received 
in real-time and also downloaded from the trade server upon connection to the server.

Therefore, there is a good probability, that the information displayed in the Trade Statistics for Charts tab over 
time is not going to be accurate. There is a solution to this. Refer to Solving Inaccurate Trade Statistics for Charts 
Field Values.

On the Trade Statistics for Charts tab, there will only be one line for each Symbol, Trade Account, Order Fills 
Start Date-Time, Non-Simulated/Simulated, Replaying/Not Replaying, unique combination, whether this originates 
from a Chart or Trading DOM. The charts/Trading DOMs are searched sequentially and the ones listed are not 
necessarily the ones you are trading from.

For description of all of the fields, refer to Chart Stats Field Descriptions. 

The data is based upon all of the Trades, both Long and Short which have been completed and are also still Open. 
Not just the current Daily trades.

Setting the Profit/Loss Format

[Link] - [Top]
To set the format for the Profit/Loss values displayed on the Chart Stats tab, select the format you want from the 
Profit/Loss list box at the top of the Trade Activity Log window. 

For a description of the various formats, refer to Profit/Loss Format on the Chart Settings documentation page.

The Chart Stats tab can use a different Profit/Loss Format as compared to the chart itself which the data originates 
from. To set the format in a chart, refer to Profit/Loss Format in the Chart Settings documentation. This is 
something to be aware of in case you see differences between the Profit/Loss values in a chart as compared to the 
Chart Stats tab for the same chart. 

For the Profit/Loss Totals for the lines in the Chart Stats tab, the totals are always provided as a Currency Value. 
This is necessary because the totals are calculated across different symbols.

Open Profit/Loss Calculation And Update Interval

[Link] - [Top]
The Trade Statistics for Charts tab of the Trade Activity Log updates every 3 seconds. It does not update at the 
same time as the Trade Windows belonging to charts. Therefore, you can notice a difference with the Open Profit/
Loss value for a Symbol and Trade Account compared to the Trade Window for the chart because they are 
updating at different points in time. They are not synchronized with each other.

The Open Profit/Loss can be calculated against the last trade price or the Bid or Ask depending upon whether the 
Position is Long or Short. This is controlled by the Use Bid/Ask for Open Profit/Loss Calculations setting.
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Solving Inaccurate Trade Statistics for Charts Field Values

[Link] - [Top]
If any of the displayed field values on the Trade Statistics for Charts tab for a particular Symbol and Trade 
Account are not correct, for example an incorrect Open Quantity for the current Trade Position or there is an 
inconsistency of field values between charts, then this is caused by missing order fills for the Symbol and Trade 
Account of the chart, or an incorrect Order Fills Start Date-Time or Start Time for Trades List settings.

It is essential to understand how these calculations are done. For an understanding of how the Open Quantity field 
is calculated as well as all of the other fields, refer to Open Quantity Field Calculation Method. The most relevant 
field is the Open Quantity because that gives you a clear indication of the current Open Position Quantity based 
on the matching of the order fills being processed.

The information in this section also applies to when using the Order Fill Calculated Trade Position.

This section is also relevant to inconsistencies with the Trade Statistics data for a given Symbol and Trade 
Account, among charts. 

The order fills for the Symbol and Trade Account can be viewed on the Trade Activity tab of the Trade >> Trade 
Activity Log. For instructions, refer to Viewing Historical Trade Activity.

To solve problems with these chart Trade Statistics so they are consistently accurate use the Teton Futures Order 
Routing Service, assuming you are trading futures. 

Follow the instructions below to correct a calculation error with the Trade Statistics for Charts field values for a 
particular chart by adjusting the Order Fills Start Date-Time setting.

Setting Chart Order Fills Start Date-Time

[Link] - [Top]
1. Go to the Trade >> Trade Activity Log >> Chart Stats tab.
2. Look at the Chart column to see the particular Chart Number which has an inaccurate Open Quantity or 

other values. Take note of the Chart Number (#). 
3. On the main Sierra Chart program go to the CW menu and locate that particular chart number. 
4. Select Chart >> Chart Settings >> Trading for that chart. 

When opening the Chart Settings window, you are opening the Chart Settings for the chart which is active. 
Each chart has its own settings. 

5. In the Order Fills Start Date-Time boxes enter the starting Date-Time for the order fills that make up the 
current Trade Position for the Symbol and Trade Account for the chart or Trade DOM you are trading from. 
The Date is in the left box in the format is: YYYY-MM-DD. The Time is the right box in the format is: 
HH:MM:SS. 

If the Trade Position is currently flat for the Symbol and Trade Account, then enter the current Date-Time.  

6. This Date-Time is relative to the Time Zone setting in Sierra Chart or for the Chart.
7. For complete details about how Order Fills Start Date-Time is used, refer to Open Quantity Field 

Calculation Method.
8. If you set the Order Fills Start Date-Time it is necessary to uncheck Load Order Fills for Current Day 

Only for that setting to go into effect. 
9. Press OK. 
10. If this does not resolve the problem, then set Order Fills Start Date-Time to the current Date-Time to 

filter out all prior order fills assuming the Position is currently flat. Otherwise, you need to wait until the 
Position is flat to do this.

11. Once this start Date-Time is set correctly, you should not have to adjust this Date-Time for a while even for 
new Trade Positions. As long as there are complete order fills since that Date and Time, the resulting Trade 
Position Quantity and other trade statistics will be accurate. 
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12. Another item to be aware of is what is considered the start of the trading day. For information about this 
and to adjust the related setting, refer to Understanding Daily Trade Statistics Reset Time.

13. If you notice an inconsistency between the Trade Statistics among different charts for the same Symbol and 
Trade Account, then make sure the Order Fills Start Date-Time and the Start Time for Trades List in the 
Chart >> Chart Settings are set the same for those charts. 

Inserting and Editing Order Fills

[Link] - [Top]
If necessary you can also insert any missing order fills into the Trade Activity Log. The Trade Activity Log 
supports inserting and editing of Order Fills which you can use to cause the correct values to be reported for the 
Symbol and Trade Account in the Trade Statistics for Charts tab. 

For instructions, refer to the Trade Activity Data Editing Menu Commands section. 

Open Quantity Field Calculation Method

[Link] - [Top]
This section describes the calculation method for the Open Quantity field on the Trade Statistics for Charts tab of 
the Trade >> Trade Activity Log which displays the information from each of the internal Trade lists for those 
Charts and Trading DOMs used for trading. 

This information also applies to how the Position Quantity is determined from order fills when using Using Order 
Fill Calculated Positions In Special Cases and how the Position Quantity is determined on the Trade Statistics and 
Trades tabs and how it is calculated for simulated trading within Sierra Chart.

The Open Quantity field initially starts at 0 and is calculated as described below by processing the order fills, in a 
time ascending order for a particular Symbol and Trade Account. Therefore, order fills are processed in time 
ascending order according to their Date-Time. There is no association with the particular order a fill is from or 
matching of fills based upon the association between orders.

It is important to understand how this calculation is done because it affects Trade Statistics, trade profit/loss and the 
matching of order fills which are used in calculations like the Daily Profit/Loss and also for the order fills displayed 
on a chart.

The Trade Activity Log and each chart which is used for trading contains a Trades list which is processing the 
order fills in the same way that you see on the Trades tab of the Trade Activity Log. 

It is necessary to understand that a buy order fill increases the Position Quantity by the Quantity of that order fill 
and a sell order fill decreases the Position Quantity by the Quantity of that order fill. 

For example, starting at the first fill at the Start Date-Time for a Trades List a buy order fill of 1 and a buy order fill 
of 2 will result in a Position Quantity of 3. And if there is a sell order fill of 1, the Position Quantity then becomes 
2.

So the order fills which are loaded into the Trades list in a Chart or Trade Activity Log are incrementally processed 
according to an ascending Date-Time order and the Position Quantity (Open Quantity) at each order fill arises from 
the processing of the fill. When an order fill is encountered which reduces the Position Quantity, it is matched to an 
existing order fill, and which existing fill it is matched with depends upon whether a FIFO or LIFO order fill 
matching method is used. This is controllable both in a Chart and Trade Activity Log. Refer to Use Last In First 
Out Fill Matching.

So it is the sum of the quantity of each of the order fills starting at the Date-Time set for loading the order fills for a 
particular Symbol and Trade account. Buy fills increase the Position Quantity and Sell fills decrease the Position 
Quantity by the quantity of the fill.

The very first fill, loaded in the chart, establishes the Position Quantity starting from a quantity of 0, irrespective of 
what the actual Position Quantity was from that fill. This is why it is extremely essential, that the very first fill 
loaded in the chart was the fill that actually started a new Position for the Symbol and Trade account, and that there 
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are no missing fills from that point in time. Refer to Understanding and Setting the Start Date-Time for a Trades 
List

All available order fills at or after the Date-Time of the first bar in the chart for the Symbol and Trade Account are 
used in the calculation except as explained below. 

It is supported to limit the order fills in a chart through the Order Fills Start Date-Time setting or through the Load 
Order Fills for Current Day Only setting. For this last option, the start of the trading day is according to the Start 
Time for Trades List setting. 

When Filter Initial Fills Which Are Part Of Existing Position is set to Yes in the Chart Settings (there is also the 
same setting on the Edit menu of the Trade Activity Log), then when the order fills are loaded into the Trades list 
in a chart, the initial order fills that have a nonzero Position Quantity field on them and do not initiate a new 
Position, are filtered out until one is encountered which initiates a new Position. At this point, the filtering stops. 
This is so that the order fills are aligned to the start of a new Position. This is not always going to work perfectly 
due to the fact that the Position Quantity field may not be accurate or has not been set, but it helps in many cases. 

Trades can be viewed on the Trades tab of the Trade Activity Log. By looking at the Open Position Quantity and 
the Close Position Quantity fields, you can see exactly how the Position Quantity is arrived at.

Trade Statistics for Charts Tab Color Settings

[Link] - [Top]
The color Settings used on the Trade Statistics, Trades, Periods Stats, Trade Statistics for Charts tabs can be 
changed through the Global Settings >> Graphics Settings - Global window. 

Refer to Graphics Settings for complete documentation.

The color settings are as follows:

• Position/Trades/ChartTradeStats tabs Long / Profit 
• Position/Trades/ChartTradeStats tabs Short / Loss 
• General Text Window Background Color
• General Text Window Foreground Color 

Removing Duplicate Symbols from Trade Statistics for Charts Tab

[Link] - [Top]
If the following settings (in the list below) for a Chart or Trade DOM, which is maintaining its own Trade list and 
therefore being displayed on the Trade Statistics for Charts (Chart Stats) tab of the Trade >> Trade Activity 
Log, are different for a symbol, then you will see the symbol listed multiple times. 

In this case, the fields of data displayed can be inconsistent for each row. 

To prevent the symbol from being listed multiple times which will also remove the inconsistencies, make sure 
these Chart or Trade DOM settings are the same for each of the charts listed.

• Trade Account 
• Chart >> Chart Settings >> Trading >> Load Order Fills for Current Day Only 
• Chart >> Chart Settings >> Trading >> Order Fills Start Date-Time. 

There is one important detail to understand about this setting. Although this can be set the same for two 
different charts, when there is a background query made for the order fills which takes time to complete, 
usually less than a second but could take significantly longer based upon the amount of trade activity, the 
starting Date-Time of the Trades list which is based upon the Date-Time of the first loaded fill in the Trades 
list in the chart, can be different between the two charts temporarily because they each perform independent 
queries. 
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In this particular case, what can happen is that you see the number of charts listed in the Chart Stats tab 
vary as the queries for historical order fills begin to complete to the charts. 

To optimize the queries, select Global Settings >> Convert Trade Activity Format to convert any old 
files to the new more optimized file content/filename format. 

You can determine what chart to set these on, by looking at the Symbol field in the Chart Stats tab of the Trade 
>> Trade Activity Log. The Chart Number is displayed with the symbol. You can find these Chart Numbers 
through the CW menu of the main Sierra Chart program window. You can go to Chart >> Chart Settings for 
each of those charts. 

Chart Stats Field Descriptions

[Link] - [Top]
For the Chart Trade Statistics to be accurate, it is important that the Order Fills Start Date-time for the Trades list 
in the chart is set correctly. 

For more details about this, refer to Solving Inaccurate Trade Statistics for Charts Field Values.

• Symbol: This is the symbol of the chart and the trade statistics are for.
• Trade Account: This is the trade account the chart is set to and the trade statistics are for.
• Chart: This provides the symbol and Chart Number of the chart which contains the Trades list the statistics 

are computed from.
• Daily P/L: This is the total profit or loss for trades which have completed in the current trading day. To 

understand what the start of the trading data is, refer to Understanding Daily Trade Statistics Reset Time. 
This does not reset until the chart for which it is for, enters a new trading day according to the last Date-
Time of data loaded in that chart and the reset time. 

• Open P/L: This profit or loss value is the difference between the Open Average Price field (see 
description below) and the current price of the symbol, times the Open Quantity. For the exact calculation 
and other details, refer to Open Profit/Loss (P/L).

• Open Quantity: This is the quantity of the currently open Trades for the Symbol and Trade Account the 
Chart Stats line is for. It will be a negative number for a short position. 

It is essential to understand that this is a Quantity determined from the order fills themselves and not based 
upon the actual current Position Quantity for the symbol and Trade Account. For more information, refer to 
Open Quantity Field Calculation Method. 

For non-simulated trading, this field is compared against the Quantity for the same Symbol and Trade 
Account in Trade >> Trade Positions Window. If this quantity is different, then the text (not accurate) is 
placed after the corresponding Quantity field in the Chart Stats tab. In this case, to resolve the inaccuracy, 
refer to Solving Inaccurate Trade Statistics for Charts Field Values. 

• Open Avg Price: This is the average price of the order fills which make up the currently open Trades. This 
is not necessarily going to match with the current Position Average Price you see on the Trade Window. 
This is calculated using a First In First Out order fill matching method and based upon the calculated Open 
Quantity according to Open Quantity Field Calculation Method. This is essential to understand!

• Total Fills (Daily): This is the total filled quantity of the orders for the trading day. To understand and 
control the start of the trading day, refer to Understanding Daily Trade Statistics Reset Time.

• Runup (Daily): This is the Maximum Runup for the trading day. To understand and control the start of the 
trading day, refer to Understanding Daily Trade Statistics Reset Time. For further details about this field, 
refer to Trade Statistics Fields Descriptions.

• Drawdown (Daily): This is the Maximum Drawdown for the trading day. To understand and control the 
start of the trading day, refer to Understanding Daily Trade Statistics Reset Time. For further details about 
this field, refer to Trade Statistics Fields Descriptions.

• Closed P/L: This is the profit or loss of the Tades which have closed. This is based on the order fills loaded 
in the Trades list of the chart. For an understanding of the starting Date-Time of this calculation, refer to 
Order Fills Start Date-Time.

• Daily Net P/L: This is the sum of the Open P/L and the daily P/L fields.
• Last Trade P/L: This is the profit or loss of the last completed Trade. This is not a flat to flat trade but a 
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trade of two fills matched together.
• Last Price Used: This is the price which is used to calculate the Open Profit/Loss. It could be the last trade 

price, the bid price or the ask price.
• Order Fills Start Date-Time: This is the Date-Time of the first fill loaded in the chart. It is indirectly 

controlled by the Order Fills Start Date-Time Chart setting. 

Order Fill Matching and Flat to Flat Definition

[Link] - [Top]
Order fills are grouped together into Trades for reporting purposes. A Trade will consist of two order fills. The first 
order fill increases the Trade Position Quantity (entry fill) and the second fill decreases the Trade Position Quantity 
(exit fill). Or a Trade can be defined as a fill that establishes or increases a Position and an offsetting fill that 
reduces the size of the Position.

In the Trades list and Trade Statistics, there are fields which use the concept of Flat to Flat. The definition of Flat 
to Flat is defined as the sequence of two or more fills which take you from a flat Trade Position, to a non-flat Trade 
Position, and then back to a flat Trade Position again. Details of each Trade can be viewed on the Trades tab. 

Order fills are always matched using a First in First Out matching method unless Chart >> Chart Settings >> 
Trading >> Use Last In First Out Fill Matching is enabled. 

Order fills are ordered by Date-Time in a time ascending order in the Trade Activity Log. Therefore, fills are match 
together based upon their Date-Time. There is no association with the particular order a fill is from or matching of 
fills based upon the association between orders.

Additionally, when an order fill is matched with another order fill to create a single Trade, they need to have 
different Sides. For example, a Buy fill can only be matched with a Sell fill. The entry fill is considered the opening 
fill and the exit fill is considered a closing fill without any regard to their Open/Close field with the the order fill 
data. 

For further details, refer to Open Quantity Field Calculation Method. This section explains fill matching from the 
perspective, of how the Trade Position Quantity is calculated when matching fills. 

When order fills are grouped together for creating Trades, all profit and loss calculations are based upon the actual 
fill prices and there is no averaging used. 

Looking at the original fills on the Trade Activity tab and the Trades on the Trades Tab will help you understand 
how the order fills are matched together.

Questions About the Trade Activity Log Data

[Link] - [Top]
Sometimes we are presented with questions about the information reported on one of the tabs of the Trade Activity 
Log . If it is reasonable to answer and does not require detailed analysis of the data, then we should be able to 
provide a basic answer. 

If answering the question requires detailed analysis of the data in the log, and we do not believe there is any type of 
issue that needs to be resolved, then this is outside the scope of our support to analyze the data and answer the 
question.

In the case where we cannot help you, we recommend reviewing the documentation on this page and 
understanding the information provided in the Trade Activity Log and that you perform your own analysis.

It is essential to understand that the data that you see displayed on the Trade Statistics and Trades tabs comes 
from the order fills displayed on the Trade Activity tab. 

Go to the Trade Activity tab and configure it to display order Fills. By looking at the order fills and understanding 
the Order Fill Matching and Flat to Flat Definition you can then see how all of the calculations are done and fills 
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are matched.

However, it is important understand there can also be Missing Order Fills from Trade Activity Log which will lead 
to order fill matching issues an incorrect Trade Statistics, Trades and Period Trade Statistics. 

Trade Statistics for Charts: Each line that you see displayed on the Trade >> Trade Activity Log >> Trade 
Statistics for Charts tab comes from a Trades list in each chart that is maintaining a Trades list and Trade 
Statistics.

Basic Analysis Procedure for Trading Question/Issue

[Link] - [Top]
If you have a question/issue about a particular trading event or about a particular order, then go through the 
following procedure to analyze this.

1. Use the Trade Activity Log to locate the order orders related to the particular event or order.
2. Every line in the Trade Activity Log has a Date-Time which is in the Time Zone Sierra Chart is set to.
3. In the Order Status column you can see the status at every line for the order. If the status is Open, then 

this means the order is working at the exchange and can be filled. 
4. Refer to the Price and Price2 fields for the prices of the order.
5. The Trade Activity Log by design is very detailed and organized and provides all the information needed to 

analyze a particular trading event.
6. If an order does not fill when expected, then consider its Order Type and its prices, and the behavior of 

that order type. The external trading service may have been late with the reporting of a fill.
7. You have all of the information you need in the Trade Activity Log to answer your question in most cases. 

It is appreciated to be self-sufficient here and look at what happened. You know what you did with your 
trading and you possess all of the information in the Trade Activity Log. We do not have that information 
ourselves. 

Profit/Loss Calculation Rounding Error

[Link] - [Top]
Profit/Loss calculations in Sierra Chart which are displayed as a Currency Value are done using floating-point 
numbers. 

Inherently there is some imprecision with these types of calculations which can lead to small .01 display 
inaccuracies.

There is no solution to this. This is just how it is.

Understanding Daily Trade Statistics Reset Time

[Link] - [Top]
On the Trade Statistics tab of the Trade >> Trade Activity Log, the Daily Trades column contains trade statistics 
which reset each day. This reset occurs once there is an order fill which has a timestamp that crosses the reset time 
as compared to the prior order fill. How this reset time is determined as explained below.

In the Date Range to Display frame of the Trade Activity Log, set the From >> [time] field to what is considered 
the start of the trading day. This is the reset time. If this is set to a time other than 00:00:00, the reset time is 
considered to start in the prior day. For a further understanding of this, refer to Understanding Trading Day Dates 
Based on Session Times. However, still the resetting will occur at that time when in is encountered.

The information in the following paragraphs applies to current versions of Sierra Chart. 

For charts which are maintaining their own Trades list and Trade Statistics which includes charts that are used for 
Trading or contain trading related studies, the start of the trading day (the reset time) is according to the Chart >> 
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Chart Settings >> Trading >> Start Time for Trades List time setting. 

If this Start Time has already been encountered in the current day, then the reset Date-Time is in the current day. If 
this reset time has not been encountered in the current day, then the reset Date-Time has already occurred in the 
prior day. For a further understanding of this, refer to Understanding Trading Day Dates Based on Session Times. 
However, still the resetting will occur at that time when it is encountered. 

The start of the trading day is used for Trade Statistics like the Daily Profit/Loss in a chart. There are also various 
other Trade Statistics accessible through ACSIL and on a Spreadsheet when using the Spreadsheet System for 
Trading study, and also when using the Trading: studies. All of these will reset at the start of the trading day as 
explained above. In the case of a chart the reset will occur when this reset time is encountered.

Understanding and Setting the Start Date-Time for a Trades List

[Link] - [Top]
The Trade Activity Log maintains its own Trades List which organizes order fills into trades and generates the 
profit/loss for those trades, and maintains detailed trade statistics.

Charts which are used for trading or charts which require trading related data which includes Trade Statistics, also 
maintain their own Trades List which organizes order fills into trades and generates the profit/loss for those trades, 
and maintains detailed trade statistics. 

In the case of the Trade Activity Log, the Trades List is used for the following tabs: Trade Statistics Tab, Trades 
Tab, Period Trade Stats Tab, Account Statistics Tab. 

It is important to understand how to control the very first order fill loaded into the Trades List and to understand 
how this affects all of the subsequent matching of the order fills and therefore the resulting Position Quantity. 

The very first order fill loaded in the Trades List is considered the start of a new Trade Position starting from a 
quantity of 0 irrespective of what the actual Trade Position quantity was just before that fill.

If you do not understand this, you are going to have results that will be erroneous and nonsensical in the resulting 
generated Trade Statistics and Trades and other tabs in the Trade Activity Log. This is also true of the Trade Data 
Studies in Sierra Chart. Those will be giving inaccurate results if the Start Date-Time is not set correctly.

For understanding of how order fills are matched and the Position Quantity is determined, refer to Open Quantity 
Field Calculation Method and Order Fill Matching and Flat to Flat Definition. This is essential to understand!

In the case of the Trade Activity Log, the Date Range to Display >> From [Date] [Time] setting directly controls 
the first order fill Date-Time loaded into this Trades list.

For non-simulated trading, it is supported to filter out the initial order fills that are loaded in the Trades list which 
are part of an existing Position so that the first fill loaded in the Trades list will always be aligned to the start of a 
Position. This ensures accurate fill matching and Trade Statistics. To do this, enable Edit >> Filter Initial Fills 
Part of Existing Position on the Trade Activity Log menu. In the case of Simulated trading, that option is always 
considered enabled and the filtering occurs. For more information, refer to this video: Order Fill Matching and 
Trade Statistics. 

Your browser does not support embedded videos.
For charts which are maintaining their own Trades list and Trade Statistics which includes charts that are used for 
Trading, the first order fill Date-Time loaded in the chart is determined by the Order Fills Start Date-Time setting. 

When setting the Date-Time of the first order fill to load in a Trades list, you need to understand that the order fills 
may not be available starting from that particular Date and Time. Additionally, you can have other order fills 
missing from that start Date-Time until the current Date-Time. For further information, refer to Missing Order Fills 
from Trade Activity Log. It is essential to understand missing order fills because if they are missing, this will affect 
the generated Trade Statistics and Trades and therefore will result in erroneous information presented.
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Also refer to Automatically Aligning First Loaded Order Fill to Beginning of Position.

Automatically Aligning First Loaded Order Fill to Beginning of Position

[Link] - [Top]
For accurate generation of Trades, Trade Statistics, Profit/Loss values like the Daily Profit/Loss, order fill entries 
and exits on charts, and the other tabs of the Trade Activity Log, from the order fills, it is necessary that the first fill 
loaded into the Trades list in a chart or in the Trade Activity Log is the start/beginning of a position.

This is explained in the Understanding and Setting the Start Date-Time for a Trades List section.

There is a way for this to be managed automatically.

In the case of the Trade >> Trade Activity Log, enable Edit >> Filter Initial Fills Part of Existing Position. 

In the case of a chart, enable Chart >> Chart Settings >> Trading >> Filter Initial Fills Part of Existing 
Position. 

In the case of when using Trade Simulation Mode or for simulated order fills, these options are always considered 
to be enabled. 

When this is enabled, order fills starting at the specified Order Fills Start Date-Time will become filtered until a fill 
is found which is the start of a new Trade Position which may very well be the first fill loaded anyway. 

The reason that this can be achieved with is because the Position Quantity that exists just after the fill, is recorded 
with the fill. Although this is not always the case for order fills downloaded from the remote server.

However, when using the Teton Futures Order Routing Service or the Simulated Futures Trading Service, that the 
Position Quantity is recorded with each fill on the remote trading server. This is why these services should be the 
preferred services to use Sierra Chart with because they are above and beyond the capability of other services in 
this area and many other areas.

Whereas with other external Trading services not only do they just provide order fill history for the current trading 
day, if any, there is no Position Quantity recorded with them. Whereas Sierra Chart provided Trading services 
provide order fills for at least 1 year and have the Position Quantity. A dramatic difference!

In addition to the above, it is essential that there are also no missing Order Fills for a period of time in order to 
generate a proper Trades list and Trade Statistics for that same time period. For more information, refer to Missing 
Order Fills from Trade Activity Log.

Trade Activity Not Displaying or Clearing (Improving Trade Activity 
Query Performance)

[Link] - [Top]
When performing some operation which involves the obtaining or clearing of Trade Activity Data, there is a query 
made on a background thread to perform this operation. Until this query completes, the displaying of the Trade 
Activity data will not occur or the completion of the clearing of the Trade Activity will not occur.

Queries are also made for Trade Activity order fills which are loaded into the Trades list of a chart which is used 
for various Trade Statistics calculations, display of order fills, and the Position Quantity for a particular chart. Until 
this query completes for a particular chart, this data will not display in a chart. 

This query normally will be completed in less than 100 milliseconds but it could take longer. If there is a huge 
amount of Trade Activity which has to be processed, perhaps this could take an entire minute or longer. A long 
query time is a very unusual case though.

There can also be multiple outstanding trade activity queries which need to be processed. Only one can be 
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processed at a time and they are placed in a queue. So if there are several outstanding queries that still have to be 
done, then doing something like enabling the display of order fills on the chart, will not result in the immediate 
display of the fills. 

The queries ahead of the query needed for those fills needs to complete and then the query for those fills needs to 
complete. You can see the status of the completed queries in the Trade >> Trade Service Log. And there is also 
an indication in the log message of how many outstanding queries there are at the time of a completed query.

The number of outstanding queries can also be viewed on the Trade Activity Log through the Query Count 
indication:

 
To delete old or excessive Trade Activity, refer to Clearing Trade Activity Data.

Another and faster way to clear Trade Activity data efficiently and in bulk is to go to the TradeActivityLogs 
subfolder in the Sierra Chart installation folder. Delete the trade activity files there that you no longer need. For 
example, if you want to delete simulated trade activity, delete the files which end with UTC.Sim#.simulated.data. 
Only delete Trade Activity files when Sierra Chart is not running. 

When Trade Activity data is cleared following the method described in the Clearing Trade Activity Data section, 
backup files are made. Therefore, delete the backup trade activity files in the /Backups subfolder in the Sierra 
Chart installation folder.

The following are examples of operations which will not immediately complete if there is a long time to complete 
a trade activity query. So the intended result will take some time to actually occur in this case.

1. Clearing Trade Activity. 
2. Displaying of order fills on the chart. 
3. Determining the current Trade Position Quantity and Price on the chart for simulated trading, after the chart 

is loaded. Or any time there is a change in Chart Settings, there is a reload of the internal Trades list which 
is used to calculate the current Trade Position Quantity. 

4. Configuring controls on the Trade Activity Log and pressing the Apply button and waiting for the results to 
appear. 

As of version 2031, trade activity data is now stored in files which contain the trade account identifier rather than 
multiple accounts within the same file for each day, to improve query performance. To convert any existing files 
you have, that do not use the trade account, select Global Settings >> Convert Trade Activity Format. 

Press Yes to confirm. The above step only needs to be done once.

Trade Activity Log Read Errors

[Link] - [Top]
In rare cases, there could be errors when reading a Trade Activity Log file. If a message like the following appears 
in the Trade >> Trade Service Log, then it means that the Trade Activity Log file has become corrupted or 
damaged in some way. The file will need to be deleted.

Trade Activity file unexpected condition. Did not find FIELD_CODE_BEGIN_RECORD when expected. Field 
code read: 0. C:\SierraChart\TradeActivityLogs\TradeActivityLog_ [date]_UTC.[account].data 
Also refer to the Global Settings >> General Trade Settings >> General >> Automatically Delete Trade 
Activity Files on Startup Older than Days setting to automatically delete Trade Activity files older than a 
specified number of days. 

Solving Trade Activity Incorrect Price Formatting and P/L Values

[Link] - [Top]
The price values and the Profit/Loss values displayed in the Trade Activity Log, depend upon having Symbol 
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Settings for the symbol. These are located in Global Settings >> Symbol Settings.

Otherwise the price formatting will be incorrect, the decimal position can be wrong. And the Profit/Loss values 
will be wrong as well.

It needs to be understood that order fills relating to one particular Trading service, cannot be properly displayed 
when the Global Settings >> Data/Trade Service Settings >> Current Selected Service, is currently set to a 
Trading service different than the Trading service the order fills are from.

Therefore, to look at order fills for one particular Trading service, requires that Global Settings >> Data/Trade 
Service Settings >> Current Selected Service is set to that Trading service. When this is changed, you need to 
select Edit >> Refresh Log on the Trade Activity Log menu. 

Another solution to the problem is to install another installation of Sierra Chart, set to the particular Trading 
service that you want to use for viewing order fills from that Trading service. Refer to Using Multiple Data and 
Trading Services at the Same Time. You can copy the files in the TradeActivityLogs subfolder in the Sierra Chart 
installation folder for your current installation, to the same subfolder in that new installation.

Another item to be aware of, is if your Trade Activity Log contains order fills from two or more different Data/
Trading services, and if the Date-Time range settings in the Trade Activity Log are including fills from two or 
more services, you cannot set the Symbol Filter to All Symbols. Instead, only a specific symbol. Otherwise, the 
data from two different incompatible symbols will be conflicting.

There is also the ability to export Trade Activity data from one instance of Sierra Chart and import it into another 
instance. Refer to Importing Exporting Data.

*Last modified Tuesday, 05th November, 2024.
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Introduction

[Link] - [Top]
This page contains sections which describe various types of Trade Activity Log analysis procedures.

Determining the Origin of a New/Modified Order

[Link] - [Top]
If there is a question from an individual user or the trading/broker service, about the origin of either a non-
simulated or simulated new order, which may or may not have filled, order modification, or order cancellation, then 
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follow these instructions to make that determination.

These instructions will allow you to determine what particular Chart, Trading DOM or Automated Trading Study 
the order originated from, was modified from, or was canceled from. 

In the case of non-simulated trading, these instructions will allow you to determine whether the order originated 
from Sierra Chart or not. 

Watch the related Video. 

1. Select Trade >> Trade Activity Log on the main Sierra Chart menu.
2. On the Trade Activity Log window, select Trade Activity from the top level menu.
3. At the top left select All Activity to list both Orders and Fills.
4. In the list of Symbols, select the symbol.
5. In the list of Trade Accounts, select the particular Trade Account the order was submitted to. If you are not 

sure of the particular Trade Account, select All Accounts. 

In the case of simulated trading within Sierra Chart, these accounts will begin with Sim#.
6. In the Date Range to Display >> From Date box, enter a date which is earlier than the date of the order 

being questioned.
7. Make sure Date Range to Display >> To >> Today is checked.
8. In the list of Internal Order IDs make sure that All Internal Order IDs is selected.
9. In the list of Notes, make sure All Notes is selected.
10. Press the Apply button.
11. Look at the DateTime column in the list on the Trade Activity tab, the OrderActionSource column and 

any other helpful columns, to locate the first line of the particular order in question. The time zone is going 
to be according to the global Time Zone setting in Sierra Chart.

12. If you cannot find any evidence of the order in the log, then the order did not originate from Sierra Chart.
13. When you find one or more lines for the order, look at the OrderActionSource column. Find the line 

where the OrderActionSource field contains the text "User order entry". Example: ESM23-CME[C] 10 
Min #2 | User order entry | Last: 4150.50. Attached Order. 

14. The line that contains the text "User order entry" in the OrderActionSource field, definitively indicates 
an order that has been submitted from Sierra Chart. This text also gives the particular Chart Number the 
order originated from. In this case chart #2. In the screenshot above, the order originated from chart #1. The 
Chartbook name is not given.

15. If the order is from an automated trading study, then the study that submitted the order will be given as 
well. You will also see the text Auto-trade: in the OrderActionSource field which indicates that this was 
an automated trade. 

16. Orders can also originate from sub-instances of Sierra Chart started through File >> New Instance. In this 
particular case, you will see the text Order from DTC client #4. Sierra Chart. 127.0.0.1 | Client text: Tag: 
for the OrderActionSource field. If the sub instance is not started, you can start it through File >> New 
Instance. You can then examine the Trade Activity Log in that sub instance for further details as to the 
origin of the order. 

In this particular case the #4 does not indicate the sub instance number but a connection identifier for the 
sub instance. It continuously increments with each DTC Server connection with a client.

17. The chart / Trading DOM that an order modification originated from is also given in the 
OrderActionSource field. If the order modification is from an automated trading study, then this field will 
also indicate this. Example: Auto-trade order modification: YMZ19[M] 1 Min #1 | Trade Management by 
Study. This indicates that the order modification originated from chart #1 and it was the Trade Management 
by Study study which modified the order.

18. If you see an order line in the Trade Activity tab that contains the text | New order originated from 
external service, this indicates the first order line for an order received from an external trading service. 
This is an indication that the order originated from the external trading service and not within Sierra Chart. 
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Support Assisted Trade Activity Log Analysis

[Link] - [Top]
Under certain conditions Sierra Chart support can analyze the Trade >> Trade Activity Log to explain a particular 
live trading related situation (issue) that a user has a question about or had a problem with.

The procedure for this is explained below.

This information must be provided by the actual trader themselves so there is no misunderstanding about any of the 
information provided.

1. Stop here if you have a question about simulated trading as we do not provide simulated trading analysis. If 
you are using Sierra Chart Trade Simulation Mode (Trade >> Trade Simulation Mode On) you may want 
to read the How Simulated Orders Are Filled section. 

If you believe Sierra Chart did not do something properly with Trade Simulation Mode, then contact us 
with a brief description of the issue on the Support Board and we will take it from there and determine how 
best to help with it.

2. Follow the instructions for Viewing Trade Historical Activity to locate the order and fill activity related to 
the particular trading situation you have a question about. 

In most cases you will be able to determine the answer yourself by looking at the Trade Activity data. If this 
is the case, then stop here. 

The Trade Activity Log is very useful to analyze precisely what has happened with a particular order and 
the source of all actions on that order. 

To determine all of the actions on an order, be sure to select All Activity in the list box at the top of the 
Trade Activity Log, containing these options. In the log itself, the field Order Action Source indicates what 
the source of the action on the order was. This field also provides other useful subfields of information. 

3. There may be a cost for us to analyze this issue and it is billed at 60 USD per hour. Usually the analysis 
time will be about 20 minutes. If this is agreeable, put at least 20 USD on your Services Balance. The cost 
will also be waived if it is determined that the issue is related to some problem within Sierra Chart or 
related to an improvement that needs to be made within Sierra Chart. The cost is also waived if Sierra Chart 
support told you there is no cost for this. 

Otherwise, there is a cost. Understand this type of analysis takes our time, and it is very involved analysis. 
We really do not want to get involved in these types of requests. Rarely is there anything found that would 
lead to any improvement in Sierra Chart. 

4. Follow the procedure in the Providing Trade Activity Log File to Support section to provide the Trade 
Activity Log file or files to Sierra Chart support. 

These files are located in the \TradeActivityLogs subfolder in the Sierra Chart installation folder on your 
system. 

There is a separate file for each day and Trade Account. The file name format for non-simulated trading is 
as follows: TradeActivityLog_YYYY-MM-DD_UTC.[TradeAccount].data. The file name format for 
simulated trading is as follows: TradeActivityLog_YYYY-MM-DD_UTC.[TradeAccount].simulated.data. 

You will need to provide the files which contain data for the particular dates that you have a question about 
or Sierra Chart has specifically requested. 

YYYY-MM-DD in the file name indicates the date. The time range is 00:00:00 through 23:59:59 UTC 
time. So Sierra Chart support will need the files covering the particular date and time range of the trading 
question. 
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These files can be attached as an email attachment or attached privately to the Support Board if using a 
Support Board posting. We do not keep these log files and will delete them when we are done looking at 
them.

5. Tell us the Symbol you are trading. It is essential that we are provided this.
6. Tell us the trading account identifier with your trading service that the order was entered from (account 

number). It is essential that we are provided this.
7. Tell us the specific Date and Time of this trading related situation including the time zone. It is essential 

that we are provided this. We cannot be told a particular Date only. We need to know the specific Date and 
Time as precise as possible. We also need to know the Time Zone as well.

8. We will need to know the Internal Order ID of the order. You can determine the Internal Order ID from 
the Trade Activity Log. 

Go to the Trade >> Trade Activity Log >> Trade Activity tab and look at the Internal Order ID field 
for the order. For complete documentation to use the Trade Activity Log, refer to Viewing Historical Trade 
Activity. 

Without this Internal Order ID we may not be able to answer the question because we will be unable to 
locate the order. As an alternative provide us the Service Order ID.

9. Provide an accurate, brief and concise explanation of the particular trading related situation and your 
question. It is essential that we are provided this. If we do not sufficiently understand the issue, then we 
cannot help with the issue .

10. We cannot change what has happened. We can only explain what you have experienced, and indicate the 
source of the issue to the best of our ability. There can be various causes of a trading related issue. A 
problem with the external trading service, a problem with network connectivity, an unusual circumstance 
that Sierra Chart was not able to properly handle, user error, or a user misunderstanding. Whatever the 
problem, we will do our best to identify it and explain what you have seen.

11. Please allow up to 14 days for a response. This service should not be regarded as a service that can provide 
a fast answer.

Possible Reasons for Unexpected Trading Issues

[Link] - [Top]
1. Potential Conditions Which Can Lead to Attached Orders Not Functioning As Expected in Live Trading

◦ Market Moving Quickly Beyond Stop Price Causing It to Become Invalid
◦ Automatic Replacement Market Order for Rejected Stop Attached Order
◦ Failure to Increase Quantity Due to Simultaneous Fill of Target/Stop Order Being Adjusted
◦ Failure to Increase Quantity Due Order Modification Rejection from Margin/Position Limits
◦ User Switching to Trade Simulation Mode before Attached Orders Sent

2. Rejected Market Order When Using Flatten or Reverse Because of Position Limit Exceeded 
3. If you submitted order and it immediately cancels and does not fill, this can be because you set the Time in 

Force on the Trade Window to Immediate or Cancel. The solution is to use Day or Good till Canceled 
instead. 

4. There can be order rejections of new orders, and also order modifications which result, and orders either not 
working or the quantity or price of orders, not being as expected. 

You can see rejections in the Trade Activity Log. In the case of a new order, look at the Order Action 
Source field for the rejection text and the Status field will be Error. 

In the case of an order modification rejection status will still be Openbut look at the Order Action Source 
field for the description. Here is one such description: 

Reject text: Insufficient margin Available margin: USD3121 Used margin: USD2000 Total portfolio 
margin including this order: USD3200 This order increases margin by USD1200 

*Last modified Wednesday, 16th August, 2023.
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[Link] - [Top]
When this menu item is checked/enabled, then Trade Simulation Mode is globally enabled. 

This is a global state. All submitted orders, order modifications and order cancellations will be simulated when 
Trade Simulation Mode is enabled.

When Trade Simulation Mode is enabled, the Trade Account setting on the Trade Window for charts is set to a 
simulated account (Sim#). 

However, in newer versions the Trade Window does list and support selecting non-simulated accounts as well to 
allow the replaying of non-simulated order fill activity. 

When a chart is replaying it is not possible to disable Trade Simulation Mode. The checkmark cannot be removed 
and an error message is added to the Trade >> Trade Service Log about this (Cannot disable Trade Simulation 
Mode while a chart is replaying.). Therefore, it is necessary first to stop replaying all of the charts before you can 
disable Trade Simulation Mode.

With some supported Trading services, like Trading Evaluator, it is not possible to enable Trade Simulation 
Mode unless a chart is replaying. 

Trading Locked (Trade menu)

[Link] - [Top]
When Trading Locked is enabled, has a checkmark beside it, then this means that order submissions, order 
modifications and order cancellations from anywhere within Sierra Chart, including the DTC Server are blocked 
and will give an error message in the Trade >> Trade Service Log.

When Trading Locked is disabled, then none of this applies.

You can also add a Control Bar button for Trading Locked so that you can quickly enable and disable it through a 
button. 

Trading can also be locked by the Global Profit/Loss Management functionality. To disable it, refer Lock Trading 
to the setting. When trading is locked by Global Profit/Loss Management, the Trade >> Trading Locked menu 
command will not be checked. Although trading will still be locked in the background. 

Open Trade Window for Chart (Trade menu)

[Link] - [Top]
Opens the Trade Window for the active chart.

Attach Trade Window To Chart Window (Trade menu)

[Link] - [Top]
Attaches the Trade Window for the active chart to the chart window. It can be attached to the left or right side. By 
default it is attached to the left side. To move it to the right side, select Chart >> Chart Settings >> Trading and 
enable Attach Trade Window to Right Side.

Chart Trade Mode On (Trade menu)

[Link] - [Top]
When this menu item is checked/enabled, then Chart Trade Mode for the active chart is enabled.

This means that order entry, modification, and cancellation is supported directly from the chart itself. 

This menu command applies for the active chart. It is not global.
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If you want to just display orders on the chart but not be able to modify or cancel them, then disable Trade >> 
Chart Trade Mode On and instead enable Trade >> Show Orders and Position. 

Control Bar buttons can be set up for each of these commands. 

In the case of a simulated order when Trade >> Trade Simulation Mode On is enabled, it is necessary that either 
Trade >> Chart Trade Mode On or Trade >> Show Orders and Position is enabled. Otherwise, the order will 
not fill. This is explained in the Orders Do Not Fill When Expected section.

Trading Chart DOM On (Trade menu)

[Link] - [Top]
When the Trading Chart DOM On menu item is checked/enabled, then the Chart DOM is displayed and 
functional for the active chart.

The Chart DOM allows you to enter orders using a price ladder style interface, that is directly integrated into the 
chart.

This option is always enabled for a dedicated Trading DOM window.

The Chart DOM can be customized to display market data columns and the order of all of the columns can be 
changed. For instructions, refer to Customize Chart/Trade DOM Columns.

Show Order Fills (Trade menu)

[Link] - [Top]
When this menu command is checked, then Order Fills will be displayed on the chart. Order Fills are displayed as 
small boxes on the chart indicating the Quantity and Price of the fill and other fill data along with a corresponding 
arrow at the price level of the fill. This command applies to the active chart. The data that is displayed can be 
customized. For complete documentation, refer to Displaying Order Fills on the Chart documentation.

Show Orders And Position (Trade menu)

[Link] - [Top]
When this menu item is checked, then working orders for the Symbol and Trade Account of the chart will be 
displayed on the chart. The Trade Position line will be displayed on the chart as well. Although it may not be 
visible if the Position Average Price is not known or its Average Price is outside of the range of prices currently 
displayed on the chart.

For additional information, refer to the Chart Trading documentation.

This option is always set to be on when Trade >> Chart Trade Mode On is enabled. Therefore, to actually 
uncheck Show Orders And Position it is first necessary that Trade >> Chart Trade Mode On be unchecked.

Also make sure that Trade >> Only Orders from Chart is disabled to see orders from other charts and Trading 
DOMs. 

To see child Attached Orders on the chart, it is also necessary to disable/uncheck Menu >> Settings >> Hide 
Pending Attached Orders through the Trade Window menu. 

In the case of a simulated order when Trade >> Trade Simulation Mode On is enabled, it is necessary that either 
Trade >> Chart Trade Mode On or Trade >> Show Orders and Position is enabled. Otherwise, the order will 
not fill. This is explained in the Orders Do Not Fill When Expected section.

Only Orders From Chart (Trade menu)

[Link] - [Top]
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When this menu item is checked, then only orders which originated from the chart or Trade DOM will be 
displayed on that chart. 

When this option is disabled/checked, the default, any order from any other chart or Trade DOM that matches the 
Symbol and Trade Account of the chart will be displayed on the chart.

This setting does not prevent the Position line from displaying on the chart. You need to disable Chart Trade Mode 
On and Show Orders And Position options as well to prevent the Position line from displaying.

Show Market Data Columns (Trade menu)

[Link] - [Top]
When this menu command is checked, the configured Chart/Trade DOM columns will be displayed on the Values 
Scale area on the right side of the chart. However, order entry is not possible unless Trade >> Trading Chart 
DOM On is also enabled.

To configure the columns, refer to Customize Chart/Trade DOM Columns.

If Trade >> Trading Chart DOM On is disabled, then the buy and sell order entry columns will not be displayed.

When the Trade >> Trading Chart DOM On is enabled, the Show Market Data Columns menu command will 
be disabled since the market data columns will be displayed in that case.

Additional Steps

[Link] - [Top]
1. The Bid Size and Ask Size columns need to be added to the Chart DOM to see the market depth sizes/

quantities in the Values Scale. Otherwise, they will not display. To add these columns, select Trade >> 
Customize Chart/Trade DOM Columns. There are various configurations available for the Bid Size and 
Ask Size columns. It is recommended to add the Combined Bid/Ask Size-Centered column for this 
purpose.

2. There needs to be market depth data available from the Data or Trading service you are using to see the 
market depth sizes/quantities. For additional information, refer to Open Market Depth Window.

3. You may want to use the Constant Range Scale Range type and expand the scale vertically, in order to see 
all of the available Bid and Ask sizes without overlapping. For more information, refer to the Chart Scale 
and Scale Adjusting documentation page.

Draw DOM Graph on Chart (Trade menu)

[Link] - [Top]

When the Trade >> Draw DOM Graph on Chart menu command is checked, then a graph of the depth of 
market (DOM) quantities for all of the available Bid and Ask levels will be drawn on the right side of the chart. 
This option is specific to each individual chart and applies to the active chart window.

To be able to see the DOM Graph for a particular symbol, there are several conditions which need to be true. The 
Data or Trading service you are using with Sierra Chart must provide market depth data for the symbol of the 
chart.

Check with the service you are using to see if this data is available. There needs to be a connection to the data feed 
( File >> Connect to Data Feed ). The market for the symbol needs to be open and trading. If these conditions are 
not true, there will not be a visible graph. Or only a single level of depth will be visible.

By default you will see the total quantities for all of the Ask prices and the total quantities for all of the Bid prices 
displayed along with the percentages that these are of the total of all of the market depth quantities.

Settings to control the display of this graph are found in Chart >> Chart Settings >> Market Depth >> DOM 
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Graph.

The settings are documented below.

• Draw DOM Graph on Chart: When this option is enabled, the Depth of Market graph is displayed on 
the right side of the chart.

• Show Volume Numbers: When this option is enabled, each line of the Depth of Market graph will have 
the volume for that line displayed as text beside it. If the volume lines are all close together, then this option 
is not going to be useful because it will be hard to read the volume numbers.

• Only Levels with Greatest Volume: When this option is enabled, only the Bid and Ask levels that have 
the greatest volume will have lines displayed for them.

• Show Volume Totals and Percentages: When this option is enabled, then the total of the depth volumes 
and the percentages, are calculated for the bid side and the ask side and displayed.

• Show Spread: When this option is enabled, the difference between the best ask price and the best bid price 
is calculated and displayed on the DOM Graph.

• Show Bid and Ask Prices: When this option is enabled, the Ask and Bid prices are displayed at the top and 
bottom of the DOM Graph respectively.

• Width in Bars: This sets the width of the DOM Graph based upon the specified number of chart bars.
The DOM graph is drawn on the right side of the chart. The chart bars will overlay this graph. What you need to do 
to prevent this is first make certain there is no checkmark by Chart >> Lock Fill Space. Scroll the chart toward 
the left using the scrollbar at the bottom of the chart to create space for the DOM graph on right side of the chart. 
And enable Chart >> Lock Fill Space.

Setting the Colors of the DOM Graph

To set the colors used for the DOM Graph, select Global Settings >> Graphics Settings or Chart >> Graphics 
Settings (to set the colors specific to the active chart) on the menu. Set the color for DOM Graph Ask Lines and 
DOM Graph Bid Lines.

DOM Graph Lines Are Too Short

[Link] - [Top]
If you notice the DOM Graph lines being too short, the reason for this is simply that there is a much larger depth 
value somewhere on the Bid side or Ask side. The overall size of the lines is limited according to the Width in 
Bars setting. Therefore, when there is a large market depth volume value, that would cause all the other lines to 
become smaller and have less differentiation.

Expand the range of prices displayed to see if you can notice the large market depth volume value.

One method to overcome this is to use the option for Maximum Market Depth Levels and set this to a value that 
will filter the outlying depth values. 

Another option would be to use the Market Depth Historical Graph and use color rather than bar length as a visual 
indication of the market depth volume values.

Re-Center Trade DOM Scales (Trade menu)

[Link] - [Top]
When the Re-Center Trade DOM Scales command is selected, the Constant Range scales for all of the open 
Trade DOM windows in all Chartbooks are reset which means the price will be re-centered.

However, if the scale of the Trade DOM was manually offset from its true center by dragging the price scale up or 
down, then that offset will continue to remain.

You may want to set up a Keyboard Shortcut or add a Control Bar button for this command.
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An individual Chart/Trade DOM can be recentered simply by double clicking on the Price scale. Refer to the 
Interactive Scaling Resetting documentation.

Also refer to Scaling the Chart DOM. 

Additionally, you can create either a Keyboard Shortcut or a Control Bar button to reset an individual Chart/Trade 
DOM Scale by using the Reset Scales item. 

Clear Recent Bid/Ask Volume (Trade menu)

[Link] - [Top]
When this command is selected, then the Recent Bid/Ask Volume market data columns on the Chart and Trade 
DOMs are fully cleared for the same symbol as the active chart / Trade DOM.

This applies to all charts that are not replaying. In the case of a replaying chart, this command only affects the very 
specific active chart or Trade DOM which is active when the command is selected. 

This command is also accessible when you right-click on the price scale of a Chart/Trade DOM. 

A Keyboard Shortcut can be set for this menu command. 

Clear Current Traded Bid/Ask Volume (Trade menu)

[Link] - [Top]
When this command is selected, then the Current Traded Bid Volume, Ask Volume, Total Volume market data 
columns on the Chart and Trade DOMs are fully cleared for the same symbol as the active chart / Trade DOM.

This applies to all charts that are not replaying. In the case of a replaying chart, this command only affects the very 
specific active chart or Trade DOM which is active when the command is selected. 

This command is also accessible when you right-click on the price scale of a Chart/Trade DOM. 

A Keyboard Shortcut can be set for this menu command. 

Clear Recent Bid/Ask Volume - All Symbols (Trade menu)

[Link] - [Top]
When this command is selected, then the Recent Bid/Ask Volume market data columns on the Chart and Trade 
DOMs are fully cleared for all symbols.

This applies to all charts in all open Chartbooks. 

A Keyboard Shortcut can be set for this menu command. 

Clear Current Traded Bid/Ask Volume - All Symbols (Trade menu)

[Link] - [Top]
When this command is selected, then the Current Traded Bid Volume, Ask Volume, Total Volume market data 
columns on the Chart and Trade DOMs are fully cleared for all symbols.

This applies to all charts in all open Chartbooks. 

A Keyboard Shortcut can be set for this menu command. 

Trade Orders Window (Trade menu)

[Link] - [Top]
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Opens the Trade Orders window.

Trade Positions Window (Trade menu)

[Link] - [Top]
Opens the Trade Positions window.

Trade Account Monitor/Balances Window (Trade menu)

[Link] - [Top]
Opens the Trade Account Monitor/Balances window.

Trade Service Log (Trade menu)

[Link] - [Top]
Opens the Trade Service Log.

Refresh Trade Data From Service (Trade menu)

[Link] - [Top]
The Refresh Trade Data From Service command requests the open Orders and current Trade Positions from the 
connected Trading service.

In some cases a request for Trade Positions will not occur depending upon how Positions are determined from the 
connected Trading Service.

There is not a need to normally use this command because the Trade Orders and Positions are kept up-to-date 
automatically.

The general reason why this command would be used is if you see for example an order which is in a Pending 
Cancel state and actually has been Canceled but there has been no response from the connected Trading service 
indicating that the cancel operation has completed. When this command is selected, the order will be marked as 
Canceled if it is no longer Open.

Depending upon the particular Trading server Sierra Chart is connected to, this command may or may not have any 
effect or work as intended. The more sure way to refresh the Order list and Trade Positions list is to reconnect to 
the data feed with File >> Reconnect. 

When using a Sierra Chart Order Routing service, then Refresh Trade Data from Service command will work as 
intended but it should never have to be used to begin with. 

Trade Activity Log (Trade menu)

[Link] - [Top]
Opens the Trade Activity Log.

General Trade Settings (Trade menu)

[Link] - [Top]
Opens the General Trade Settings window.

Chart Trade Settings (Trade menu)

[Link] - [Top]
Opens the Chart Trade Settings window.
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Chart DOM Settings (Trade menu)

[Link] - [Top]
Opens the Chart DOM Settings window.

Customize Chart/Trade DOM Columns (Trade menu)

[Link] - [Top]
This command opens the Customize Chart/Trade DOM Columns window. Use this to customize the market data 
and order entry columns on the active Chart or Trade DOM.

For the market data columns and order entry columns to be visible on a chart, the chart needs to have Trade >> 
Trading Chart DOM On enabled.

For more information, refer to Customize Trade DOM and Chart DOM Columns.

Clear Trade Simulation Orders & Data (Trade menu)

[Link] - [Top]
When this command is selected and you press Yes to confirm, simulated Open orders are canceled, all simulated 
orders listed in the Trade >> Trade Orders Window are removed, and any records in the Trade Activity Log for 
simulated orders and trades are removed for all internal simulated trade accounts.

This operation performs a Trade Activity query to delete the internal simulated Trade Activity records. Depending 
upon how much Trade Activity data Sierra Chart has stored for the simulated trading accounts, this can take a 
significant amount of time. When you perform this command, go to the Trade >> Trade Activity Log. Look at the 
Query Count status at the top left. When it goes to 0, then the operation is definitely completed. Until that goes to 
0, this operation could still be in progress or other Trade Activity query operations are in progress.

For an alternative to clear simulated trading activity for a specific Symbol and/or Trade Account, refer to the 
Clearing Trade Activity Data instructions. However, this only clears simulated trade activity in the Trade >> 
Trade Activity Log. This will not cancel any simulated open orders for the selected Symbol and Trade Account. 

AutoTrade System Bar Based Backtest (Trade menu)

[Link] - [Top]
For complete documentation about automated trading system back testing and this particular command, refer to the 
Auto Trade System Back Testing page.

AutoTrade System Bar Based Backtest with Scan (Trade menu)

[Link] - [Top]
This command initiates a Bar Based back test for an automated trading system as is documented on the Auto Trade 
System Back Testing page, for each symbol in the Associated Watch List for the chart. It iterates through the 
symbols one at a time performing the back test on each one, one at a time.

If there are many symbols, this can take a while to complete. To stop this process of iteration, select Chart >> 
Stop Scan.

The results of the back testing for each symbol can be viewed through the Trade Activity Log.

AutoTrade System Replay Backtest (Trade menu)

[Link] - [Top]
For complete documentation about automated trading system back testing and this particular command, refer to the 
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Auto Trade System Back Testing page.

Trading Keyboard Shortcuts Enabled (Trade menu)

[Link] - [Top]
When this option is checked/enabled, then Trading Keyboard Shortcuts that have been setup through Global 
Settings >> Customize Keyboard Shortcuts >> Trading Keyboard Shortcuts will be available. Otherwise, 
these keyboard shortcuts will not perform the assigned trading activity when selected.

For more information refer to Trading Keyboard Shortcuts.

Auto Trading Enabled - Global (Trade menu)

[Link] - [Top]
When this option is checked/enabled, then automated trading systems are allowed to Submit, Modify and Cancel 
trade orders.

If this option is not checked, then automated trading systems are not allowed to Submit, Modify or Cancel trade 
orders.

An automated trading system is one created with the Spreadsheet System for Trading study or a study function that 
uses the ACSIL (Advanced Custom Study Interface and Language) Trading functions. 

This command in no way affects trades manually entered orders or Attached Orders.

When an automated trading system is denied the ability to Submit, Modify or Cancel an order because this option 
is not checked, a message will be added to the Trade >> Trade Service Log indicating this.

When automated trading is disabled, it also stops trading from the Trade Management by Study study.

This is a global option that affects all open charts in all open Chartbooks.

There is also the Auto Trading Enabled - Chart option which disables automated trading for an individual chart. 

Under no condition does this option ever get automatically enabled but it can be disabled automatically under some 
conditions. 

Auto Trading Enabled - Chart (Trade menu)

[Link] - [Top]
When this option is checked/enabled, then the automated trading system for the active chart is allowed to Submit, 
Modify and Cancel trade orders. Auto Trading Enabled - Global must also be enabled as well for the chart to be 
able to Submit, Modify and Cancel trade orders.

If this option is not checked, then the automated trading system for the active chart is not allowed to Submit, 
Modify or Cancel trade orders.

If the chart that this has been enabled or disabled for, is no longer the active chart, then the Auto Trading Enabled 
state it was set to, still remains in effect for that particular chart. 

For additional information, refer to Auto Trading Enabled - Global.

Under no condition does this option ever get automatically enabled but it can be disabled automatically under some 
conditions. 

Disable Auto Trading On Startup (Trade menu)

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/indexe891.html?page=doc/Backtesting.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index9473.html?page=doc/TradeWindow.html#KeyboardShortcuts
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/indexf70c.html?page=doc/SpreadsheetSystemsAlertsAndAutomatedTrading.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index2bf5.html?page=doc/ACSILTrading.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index0ef8.html?page=doc/AttachedOrders.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index0ef8.html?page=doc/AttachedOrders.html#StudyControlledTargetsStops


When this option is checked/enabled, then when Sierra Chart is started, the Auto Trading Enabled - Global 
option on the menu will be disabled.

Goto Next Chart Fill (Trade menu)

[Link] - [Top]
When displaying trade order fills a chart, it is supported to move to the position in the chart where a particular chart 
fill is located.

To go to the next chart order fill, use the Trade >> Goto Next Chart Fill command.

A Control Bar button or Keyboard Shortcut can be set up for this command. 

Goto Previous Chart Fill (Trade menu)

[Link] - [Top]
When displaying trade order fills a chart, it is supported to move to the position in the chart where a particular chart 
fill is located.

To go to the previous chart order fill, use the Trade >> Goto Previous Chart Fill command. 

A Control Bar button or Keyboard Shortcut can be set up for this command. 

*Last modified Friday, 27th September, 2024.
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• Creating a System or Alert
◦ Long Entry Column
◦ Long Exit Column
◦ Short Entry Column
◦ Short Exit Column
◦ Other Columns
◦ Changing Column Names
◦ Controlling the Location of Arrows

• Scanning
• Creating a Trading System for Automated Trading (Applies to Spreadsheet System for Trading only)

◦ Halting Order Entry
◦ Steps To Create a Trading System for Automated Trading

• Going From Simulated Trading to Non-Simulated (Live) Trading
• Sound for Audible Alert and E-Mail Message Notifications
• Initiating Trades with Auto-Trading and Using Manual or Attached Orders Exits (Applies to Spreadsheet 

System for Trading only)
◦ Using Both Attached Orders and Buy Exit and Sell Exit at the Same Time
◦ Trade Window Order Quantity with Attached Orders

• Automated Advanced Exit Strategies (Applies to Spreadsheet System for Trading only)
• Spreadsheet Study Inputs that are Specific to Systems, Alerts, and Automated Trading

◦ Reset Condition On New Bar
◦ Allow Multiple Entries In Same Direction
◦ Alert/Signal Only Once per Bar
◦ Cancel All Orders on Entry and Reversals
◦ Cancel All Orders On Reversals
◦ Cancel All Orders On Entries
◦ Allow Entry With Working Orders
◦ Signal Only on Bar Close
◦ Maximum Position Allowed
◦ Send Orders To Trade Service
◦ Support Reversals
◦ Allow Opposite Entry with Opposing Position or Orders
◦ Cancel All Working Orders On Exit
◦ Column [K, L, M, N, O, P, Q, R, S, T, U, V-Z] Alert
◦ Use Chase Orders
◦ Strict Signal Only On Bar Close Evaluation
◦ Enhanced Auto Trade Signal Related Logging
◦ Copy J Column from Formula Source Sheet
◦ Minimum Chart Bars Required for Entry Exit Cell Evaluation
◦ Support Order Text Tag Cell

• BuyEntry (K), BuyExit (L), SellEntry (M), SellExit (N) Spreadsheet Order Action Columns (Applies to 
Spreadsheet System for Trading only)
◦ Buy Entry (column K)
◦ Buy Exit (column L)
◦ Sell Entry (column M)
◦ Sell Exit (column N)

• Ignored Signals With Spreadsheet Systems or Alerts
◦ Introduction
◦ Enabling Auto Trading
◦ Ignored Signals During Historical Data Downloading
◦ Buy/Sell Arrows Do Not Mean Trade Signals
◦ Reset Condition on New Bar
◦ Signal Only Once per Bar
◦ Signal Only on Bar Close
◦ Troubleshooting



◦ System/Alerts and Draw Style
◦ Nonzero Trade Position Quantity
◦ Delayed TRUE Result from Formulas
◦ Spreadsheet System for Trading Test Procedure

• Disappearing Arrows or Signals
◦ The Effect of the Number of Rows Input

• Special Spreadsheet Outputted Values
◦ Special Spreadsheet System for Trading Values

▪ Working Orders Quantity [J3]
▪ Position with Working Orders Quantity [J4]
▪ Position Quantity [J5 or J8]
▪ Position with Working Exit Orders Quantity [J6]
▪ Prior Position Quantity [J7]
▪ Position Average Price [J9]
▪ Open Profit/Loss [J10]
▪ Cumulative Closed Profit/Loss [J11]
▪ Maximum Open Position Profit [J31]
▪ Maximum Open Position Loss [J32]
▪ Win Trades [J33]
▪ Lose Trades [J34]
▪ Total Trades [J35]
▪ Seconds Per Bar - Intraday (read-only) [J36]
▪ Number of Trades Per Bar - Intraday (read-only) [J37]
▪ Volume Per Bar - Intraday (read-only) [J38]
▪ Range Per Bar (in ticks) - Intraday (read-only) [J39]
▪ Symbol [J40]
▪ Last Bar End DateTime [J41]
▪ Last Entry Trade Date-Time [J42]
▪ Last Exit Trade Date-Time [J43]
▪ Last Trade Profit/Loss [J44]
▪ Closed Daily Profit/Loss [J45]
▪ Trade Service Account Balance [J47]
▪ Last Entry Fill Price [J48]
▪ Last Exit Fill Price [J49]
▪ Daily Win Trades [J50]
▪ Daily Lose Trades [J51]
▪ Daily Total Trades [J52]
▪ Daily Total Quantity Filled [J53]
▪ Daily Number of Long Trades [J54]
▪ Daily Number of Short Trades [J55]

◦ Current Quote Values [Cells J12 through J20]
◦ Tick Size (Read-only) [J21]

• Special Spreadsheet Trading Inputs on the Spreadsheet (Applies to Spreadsheet System for Trading only)
◦ Limit or Stop Prices [J22, J23, J24, J25]
◦ Order Quantity [J26]
◦ Cancel Working Orders [J27]
◦ Disable Auto Trading [J28]
◦ Flatten Position and Cancel Working Orders [J29]
◦ Maximum Chase Amount for Limit Chase Orders [J46]
◦ Buy Entry: Order Type [J71]
◦ Buy Exit: Order Type [J72]
◦ Sell Entry: Order Type [J73]
◦ Sell Exit: Order Type [J74]
◦ Cancel All Orders except working Attached Orders [J78]
◦ Attached Order Target Offset (write only) [J80]



◦ Attached Order Stop Offset (write only) [J81]
◦ Use Separate Exit Order Quantity [J82]
◦ Exit Order Quantity [J83]
◦ Working Orders Exist (read-only) [J84]
◦ Allow Trading Only During Time Range (read/write) [J85]
◦ Start Time For Allowed Time Range (read/write) [J86]
◦ End Time For Allowed Time Range (read/write) [J87]
◦ Flatten Positions And Cancel Orders At Set Time (read/write) [J88]
◦ Time For Flatten Positions And Cancel Orders (read/write) [J89]
◦ Chart Number (read-only) [J91]
◦ Trade Account (read-only) [J92]
◦ Last Working Entry Order Date-Time (read-only) [J93]
◦ Last Working Entry Order Price (read-only) [J94]
◦ Last Working Exit Order Date-Time (read-only) [J95]
◦ Last Working Exit Order Price (read-only) [J96]
◦ Bar Period Type (read-only) [J97]
◦ Bar Parameter 1 (read-only) [J98]
◦ Bar Parameter 2 (read-only) [J99]
◦ Bar Parameter 3 (read-only) [J100]
◦ Bar Parameter 4 (read-only) [J101]
◦ Order Text Tag (write-only): [J102]
◦ All Symbols Daily Net Profit/Loss (read-only) [J103]
◦ All Symbols Cumulative Net Profit/Loss (read-only) [J104]
◦ All Symbols Cumulative Profit/Loss (read-only) [J105]
◦ Use Order Fill Calculated Position (read-only) [J106]
◦ Pause Chart Replay (write-only) [J111]
◦ Trade Window Configuration File (write-only) [J112]

• Back Testing (Applies to Spreadsheet System for Trading only)
• Spreadsheet Calculations and Spreadsheet Study Processing of Spreadsheet Data

◦ If Signal Only on Bar Close is set to No, then the following occurs:
◦ If Signal Only on Bar Close is set to Yes, then the following occurs:
◦ Order of Formula Column Processing and Internal Calculation Order

• Multiple Exit Automated Trading Example (Applies to Spreadsheet System for Trading only)
• Limiting Trading to Certain Time Ranges

In recent versions of Sierra Chart we have renamed Workbook and Worksheet to Spreadsheet. The 3 Worksheet 
studies now have been renamed and begin with the name Spreadsheet. Worksheet Study has been renamed to 
Spreadsheet Study. This documentation uses the term Spreadsheet. In the version of Sierra Chart you are running, 
you may refer to the study names beginning with the old name Worksheet.

General Information

[Link] - [Top]
  
The Spreadsheet System/Alert study and the Spreadsheet System for Trading study can be used to create a Trading 
System or an Alert for your chart. A trading system or an alert means rules that you define which will provide buy 
or sell signals when the rules are true for a particular bar in the chart. These signals will be shown as graphical 
indications on the chart, show text alert lines and give audible alerts. In the case of the Spreadsheet System for 
Trading study, actual trade orders will also be given. An alert refers to the signal given when your System/Alert 
rules are true on the last bar. All of this is described in more detail below.

If you are just interested in getting an alert when your condition is true at the end of the chart and you do not need 
to see historical graphical indications on the chart of this, then in most cases you can just simply use the Simple 
Alert feature. And not bother using the more advanced Spreadsheet studies.
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The difference between the Spreadsheet System for Trading study as compared to the Spreadsheet System/
Alert study, is that the Spreadsheet System for Trading study has much more advanced logic for creating a 
trading system.

With with the Spreadsheet System for Trading study you can perform back testing and generate actual trade 
signals either which will be simulated or can be sent to your trading service. By default they will always be 
simulated. Even if you do not actually want to place Live orders with the Spreadsheet System for Trading study, 
and you just want to create a system and back test it, or just wish to place trades manually from it, you still will 
want to use the Spreadsheet System for Trading study rather than the Spreadsheet System/Alert study.

If you just simply want to create a simple System or advanced Alert to give you an indication when your rules 
return TRUE, then you will want to use the Spreadsheet System/Alert study.

Creating a System/Alert is accomplished by entering a Condition Formula in the formula columns on the 
Spreadsheet. This Condition Formula can access the price and study data (Study data is outputted beginning at 
column AA by default and depends on the Number of Formula Columns Input.).

This Condition Formula will be applied across the entire price graph. It will be continuously monitored and also 
can be scanned for (you should not do automated trading from a scan). This Condition Formula is used to give an 
indication of when a certain condition is TRUE for any chart column/bar. These indications are used to create a 
trading system or an alert.

There is no difference between the way Sierra Chart does Systems and Alerts. Both give graphical, text, and 
audible indications when your Condition Formula is TRUE. Although, a text message, audible sound, and a trade 
signal, in the case of the Spreadsheet System for Trading study, are only given when a Condition Formula 
returns TRUE on the very last column in the chart.

Also, when a Condition Formula is TRUE on the very last column in the chart, then an ! mark will be displayed in 
front of the study name and the study name will be highlighted in red. The alert message text and the audible alert 
sound are what constitute an alert indication.

In the case of the Spreadsheet System for Trading study, a trade signal and an alert are not necessarily given 
when your Condition Formula in one of the Buy/Sell Entry/Exit formula columns returns TRUE on the last column 
in the chart. There is other logic that is applied and other conditions have to be met. All of this is explained on this 
page.

Additionally, in the case of the Spreadsheet System for Trading study, if your Condition Formula returns TRUE 
on the last column in the chart, it will be ignored if data is being downloaded into the chart or when the chart is 
fully recalculated. These are safety methods to prevent trades from being given unintentionally, in the case when 
Sierra Chart is not in Trade Simulation Mode.

Sierra Chart provides a text alert for your Condition Formula when it becomes TRUE by adding a detailed message 
to the Alerts Log. To open the Alerts Log, select Window >> Alerts Manager >> Alerts Log on the menu. If the 
condition is TRUE at a chart column/bar other than the last chart column, then only a graphical indication is given.

Creating a System or Alert
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This section applies to the Spreadsheet System/Alert study.

1. Follow the step-by-step Spreadsheet Study instructions.

2. When following those instructions and you get to the step to add the study to the chart, make sure you add 
the Spreadsheet System/Alert study instead.

3. When you get to the step where you enter a formula, enter your System/Alert Condition Formula instead. 
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Refer to the Examples section below for example Spreadsheet System/Alert Condition Formulas.

In the case of the Spreadsheet System/Alert study, the formula results from the Spreadsheet will be displayed in 
the main price graph area (Chart Region 1) of the chart and drawn with Up/Down Arrow styles by default. The 
Draw Style can be changed through the Subgraphs settings on the Subgraphs tab of the Study Settings window 
for the Spreadsheet System/Alert study. For instructions, refer to Adding/Modifying studies.

The formulas on the Spreadsheet should return either a 1 (TRUE) or 0 (FALSE) value. A value of 1 or TRUE 
indicates the System/Alert formula condition has been met. For example: Enter =ID0.SG4@3 < 100 in row 3 of the 
K formula column to set up a Long Entry alert when the closing price is less than 100.

Long Entry Column
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The K column is the Long Entry column. If a cell in this column is TRUE (1), then an Up Arrow (depends upon 
the Subgraph Draw Style) will be drawn on the chart at the low value of the corresponding bar to indicate a Long 
Entry for that bar.

Although any value other than 0 is considered a TRUE condition, the position of the Up Arrow is handled as a 
special case when the cell has a value of 1. Any other value will draw the Up Arrow at the value given in the cell. 
It is recommended to only use 0 and 1 for cells in this column.

Long Exit Column
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The L column is the Long Exit column. If a cell in this column is TRUE (1), then a Left Arrow (depends upon the 
Subgraph Draw Style) will be drawn on the chart at the high value of the corresponding bar to indicate a Long Exit 
for that bar.

Although any value other than 0 is considered a TRUE condition, the position of the Left Arrow is handled as a 
special case when the cell has a value of 1. Any other value will draw the Left Arrow at the value given in the cell. 
It is recommended to only use 0 and 1 for cells in this column.

Short Entry Column
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The M column is the Short Entry column . If a cell in this column is TRUE (1), then a Down Arrow (depends 
upon the Subgraph Draw Style) will be drawn on the chart at the high value of the corresponding bar to indicate a 
Short Entry.

Although any value other than 0 is considered a TRUE condition, the position of the Down Arrow is handled as a 
special case when the cell has a value of 1. Any other value will draw the Down Arrow at the value given in the 
cell. It is recommended to only use 0 and 1 for cells in this column.

Short Exit Column

[Link] - [Top]
The N column is the Short Exit column. If a cell in this column is TRUE (1), then an Right Arrow (depends upon 
the Subgraph Draw Style) will be drawn on the chart at the low value of the bar to indicate a Short Exit.

Although any value other than 0 is considered a TRUE condition, the position of the Right Arrow is handled as a 
special case when the cell has a value of 1. Any other value will draw the Right Arrow at the value given in the 
cell. It is recommended to only use 0 and 1 for cells in this column.

Other Columns
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[Link] - [Top]
When graphing columns other than K, L, M, or N with a visible Draw Style, the return value of the Condition 
Formula must be within the range of values of the main price graph your study is overlaid on. Otherwise, the 
subgraph display will adversely affect the display of the chart.

There is no automatic translation from TRUE (1) or FALSE (0) to high and low bar values, from the formula 
columns O and higher.

An example formula that you can use for formula columns O and higher is =IF(ID0.SG4@3 > 100, C3, 0).

Changing Column Names

[Link] - [Top]
The above are the default System/Alert formula column names. You can rename the columns at row 2 in the Sheet 
and use them for any kind of condition. To rename a column, click two times on the cell with the name in row 2 
and type a new name.

Controlling the Location of Arrows or Subgraph Values

[Link] - [Top]
You can also return values other than TRUE (1) or FALSE (0) in your System/Alert Condition Formulas. This can 
be done by using the IF function. For example: =IF([formula expression], D3, 0). This will return the low value of 
the chart bar. =IF([formula expression], C3 ,0). This will return the high value of the chart bar.

If the value returned by the formula is not TRUE (1) or FALSE (0), then the arrow will be drawn at the value the 
formula returns when using columns K, L, M, or N when using the Spreadsheet System/Alert study.

For formula columns O and higher, the Subgraph arrows or whatever the Subgraph Draw Style is, will always be 
drawn at the value returned from the formula.

Scanning

[Link] - [Top]
When you are using the Spreadsheet System/Alert study, you are able to scan for TRUE results from your System 
or Alert condition formulas among a list of symbols. For more information, refer to the Scan Menu commands 
documentation.

Creating a Trading System for Automated Trading

[Link] - [Top]
Halting Order Entry

[Link] - [Top]
Refer to Enabling and Disabling Automated Trading.

Steps To Create a Trading System for Automated Trading

[link] - [Top]
1. First make certain that auto trading is enabled. Make certain there is a checkmark by Trade >> Auto 

Trading Enabled - Global and Trade >> Auto Trading Enabled - Chart on the menu.
2. Make sure there is a check mark by Trade >> Trade Simulation Mode On on the menu. This is so that 

orders will not be sent to your trading service. Instead all trades will be simulated. 

Additionally, the Send Orders To Trade Service Input with the Spreadsheet System for Trading study 
must be set to No . This also prevents the orders from being sent to the connected Trading service. With 
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these two settings, there are two layers of protection against sending actual orders. 

For complete details, refer to SendOrdersToTradeService. 
3. Go to an open chart or open a chart with File >> Find Symbol.
4. Enable Trade >> Chart Trade Mode . Select Trade >> Attach Trade Window to Chart. When chart 

trading mode is activated on a chart, you will see the Orders and the Position from your automated trading 
system displayed on the chart. By attaching the Trade Window to the chart, you will have a complete 
trading control panel available to take any manual actions that you require and to set Attached Orders. 
More details can be found in the Chart Trading documentation.

5. Select Analysis >> Studies on the menu.
6. Select Spreadsheet System for Trading in the Studies Available list on the left. Do not confuse this study 

with the Spreadsheet Study or the Spreadsheet System/Alert studies. 
7. Press the Add button to add the Spreadsheet System for Trading study to the Studies to Graph list.
8. For this example, also add the study named Moving Average-Simple. You do not need to change the 

settings for this study, the defaults are acceptable. We will create a system that will Buy when the current 
price moves above a moving average and Sell when the current price moves below a moving average. This 
is only intended as an example in these instructions. This is not necessarily a practical trading system for 
actual use. 

If you want to make a system different than this example by using other studies, add them to the chart now 
if you have not already added them. Adjust the settings as you require them for each study. 

9. Highlight the Spreadsheet System for Trading study in the Studies to Graph list box. Press the Settings 
button. In the Technical Study Settings window on the Settings And Inputs tab, there is a text box for the 
Spreadsheet Name (lower left). Enter a name in the text box without a file extension. This is the name of 
the Spreadsheet that will be opened or created to contain the data and formulas. The name should be related 
to what your custom system will do.

10. To have the orders sent to the Sierra Chart internal Trade Simulation system, the Send Orders To Trade 
Service Input needs to be set to No. To send order signals to the connected Trading service, the Send 
Orders To Trade Service Input needs to be set to Yes and you also need to disable Trade >> Trade 
Simulation Mode On on the menu. For complete details, refer to SendOrdersToTradeService.

11. In the study Inputs list, you will find an Input named Maximum Position Allowed . Set this Input as you 
require. It is the maximum Position in shares or contracts that is allowed. For complete details, refer to 
Maximum Position Allowed.

12. The other inputs are correct as they are for this example. For more information about all of the inputs, refer 
to Inputs That Are Specific to Systems, Alerts, and Automated Trading.

13. In the list of available study Inputs you will see inputs named Column K-Z Alert. Set these to the Alert 
Sound Number you want to hear when your System/Alert Condition Formula in the corresponding column 
becomes TRUE at the last bar. For more information, refer to Sound for Audible Alert and E-Mail Message 
Notifications.

14. Press the OK button on the Technical Study Settings window.
15. Press the OK button on the Chart Studies window.
16. The Spreadsheet will be opened in the background. Go to it by selecting CW on the menu. The name of the 

spreadsheet will be listed and can be selected. The name will be what you have specified in the Study 
Settings window for the study. 

17. A Spreadsheet contains multiple Sheets. The Sheet number the data is outputted to, is the same Sheet 
number as the chart number. For example, chart #2 will be outputted to Sheet2 in the Spreadsheet. 

The Sheet can be selected with the list box at the top left of the Spreadsheet. All of the individual chart 
studies are also outputted to the same Sheet beginning at column AA (the default when using 16 formula 
columns).

18. Select the Sheet# from the list box at the top left of the Spreadsheet window that corresponds to the Chart 
Number that contains the Spreadsheet System for Trading study. 

19. Set cell J26 (Order Quantity) to the number of shares or contracts you want to trade when an order is 
submitted. If this order quantity cell is set to 0, then in the case of a Buy Entry or Sell Entry, it will be 
interpreted as a quantity of 1.

20. All new orders use the settings of the Trade Window for the chart. 
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Go to the chart that contains the Spreadsheet System for Trading study. Select Trade >> Attach Trade 
Window to Chart to see what the settings are set to. 

For example, if the Time in Force is set to Day, then all new orders submitted from the Spreadsheet will 
automatically have a Time in Force of Day. 

The settings that you can set in the Trade Window also include Attached Orders. For complete instructions 
for Attached Orders, refer to the Attached Orders page.

21. On the attached Trade Window, set the Trade Account to the trading account that you want to use. 
22. The following steps provide an example of a trading system using Spreadsheet formulas. Buy Entry and 

Sell Entry formulas are given.
23. To Buy when the Last price crosses from below the moving average, type in cell K3 (labeled: Buy Entry): 

=CROSSFROMBELOW(ID0.SG4@3:ID0.SG4@4, ID2.SG1@3:ID2.SG1@4) 

Where ID0.SG4@3:ID0.SG4@4 refers to the current and previous last trade prices of the chart bars and 
ID2.SG1@3:ID2.SG1@4 refers to the current and previous Moving Average - Simple study values which 
are located in column AA . In all places in the example formulas on this page, ID2 may need to be changed 
to the actual ID# number used by the Moving Average study. You can see the actual ID# number in row 1 
in the column that the study is outputted to. Refer to the image below: 

You can also optionally use: =AND(CROSSFROMBELOW(ID0.SG4@3:ID0.SG4@4, 
ID2.SG1@3:ID2.SG1@4), $J$8=0) 

$J$8 is the current Trade Position quantity. This can be used to check the Position is flat before entering the 
market. The underlying automated trading logic checks this, but it can be checked in your formula to avoid 
unnecessary messages to the Trade >> Trade Service Log. The disadvantage is that you cannot see on the 
chart your historical buy and sell signal arrows without running a back test. 

24. For an understanding of references like ID2.SG4@3, refer to References to Study Subgraph Columns when 
using the Spreadsheet Study.

25. To Sell when the Last price crosses from above the moving average, type in cell M3 (labeled: Sell Entry): 

=CROSSFROMABOVE(ID0.SG4@3:ID0.SG4@4, ID2.SG1@3:ID2.SG1@4) 

Where ID0.SG4@3:ID0.SG4@4 refers to the current and previous last trade prices of the chart bars and 
ID2.SG1@3:ID2.SG1@4 refers to the current and previous Moving Average - Simple values which are 
located in column AA. 

You can also optionally use: =AND(CROSSFROMBELOW( ID0.SG4@3:ID0.SG4@4, 
ID2.SG1@3:ID2.SG1@4), $J$8=0) 

$J$8 is the current Trade Position quantity. This can be used to check the Position is flat before entering the 
market. The underlying automated trading logic checks this, but it can be checked in your formula to avoid 
unnecessary messages to the Trade >> Trade Service Log. The disadvantage is that you cannot see on the 
chart your historical buy and sell signal arrows without running a back test. 

26. Using these formulas, when the Last price crosses from below the moving average, K3 (Buy Entry) will 
trigger a Buy order, and when the Last price crosses from above the moving average, M3 (Sell Entry) will 
trigger a Sell order. 

By default, only one order can be sent until a corresponding Exit signal is given. Therefore, if there has 
already been a Buy Entry, then all other Buy Entry signals are ignored until the Buy Exit formula becomes 
TRUE and triggers a Sell or the Position is flattened by another method. 
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If there has already been a Sell Entry, then all other Sell Entry signals are ignored until the Sell Exit 
formula becomes TRUE and triggers a Buy or the Short Position is flattened by another method. 

This behavior is controlled with the Allow Multiple Entries In Same Direction Input. If the Allow Opposite 
Entry with Opposing Position or Orders Input is set to Yes, which is the default, then if there currently is 
a Long Position, then a Sell Entry can exit that Position. The same with a Short Position and Buy Entry. 

If you have multiple conditions for your trading system, then you will need to use the AND() function. For 
example, if you have a RSI (Relative Strength Index) study on the chart and the data is outputted to 
column AC on the Sheet, and you want to combine that with the Moving Average study, use a formula 
similar to this for the Buy Entry: =AND(CROSSFROMBELOW(ID0.SG4@3:ID0.SG4@4, 
ID2.SG1@3:ID2.SG1@4), ID3.SG1@3 < 40). ID3.SG1@3 references the RSI study assuming it has a 
study ID of 3. 

For further information, refer to References to Study Subgraph Columns when using the Spreadsheet Study.
27. In this example we will create a Buy Exit (Sell) that exits a Position when a Stop or Target value is reached. 

A Buy Exit is optional. A Sell Entry could close out a Position created by a Buy Entry. Or, the Position 
can be closed out manually or with an Attached Order. In this example, we are using a Buy Exit formula to 
show you an exit strategy managed completely by the Spreadsheet System for Trading study. 

In cell L3 (labeled: Buy Exit), type =OR(AND($J$8 > 0, ID0.SG4@$3 <= $J$9-1), AND($J$8 > 0, 
ID0.SG4@$3 >= $J$9+2)). ID0.SG4@$3 refers to the Last price of the most recent chart bar, $J$8 refers 
to the current Position Quantity, and $J$9 refers to the current Position Average Price. 

When this formula in cell L3 returns TRUE, it will trigger a Sell order. What this formula means is that 
when there is a Long Position AND the last price is less than the price the Buy Entry was filled at minus 1 
full point (Stop), OR there is a Long Position AND the last price is greater than the price the Buy Entry 
was filled at plus 2 full points (Limit), then return TRUE. This will cause a Sell order to be placed. This is 
just an example and you need to use what is appropriate in your specific case. 

Note: It is essential that the formula contains a check that there is a Position > 0. This is explained in more 
detail in the Buy Exit section. 

The $ means a cell reference refers to an absolute cell and the column and row will not be adjusted when 
the formula is automatically filled down. This formula is relevant only to the topmost row in the 
Spreadsheet (corresponds to the last bar in the chart), even though it is applied to historical bars as well. 
Refer to the Special Spreadsheet Outputted Values section for more information on the data in the J 
column. 

When entering numbers and formulas, keep in mind to use the proper delimiters in the numbers and 
formulas, according to the Global Settings >> Spreadsheet Settings >> Decimal and Function 
Delimiters setting. For more information, refer to the Decimal and Function Delimiters section.

28. In this example we will create a Sell Exit (Buy) that exits a Position when a Stop or Target is reached. A 
Sell Exit is optional. A Buy Entry could close out a Position created by a Sell Entry. Or, the Position can 
be closed out manually or with an Attached Order. In this example, we are using a Sell Exit to show you an 
exit strategy managed completely by the Spreadsheet System for Trading study. 

In cell N3 (labeled: Sell Exit), type =OR(AND($J$8 < 0, ID0.SG4@$3 >= $J$9+1), AND($J$8 < 0, 
ID0.SG4@$3 <= $J$9-2)). ID0.SG4@$3 refers to the Last price of the most recent chart bar, $J$8 refers to 
the Position Quantity, and $J$9 refers to the Position Average Price. 

When this formula in cell N3 returns TRUE, it will send a Buy order. What this formula means is that when 
there is a short Position AND the last price is greater than the price the Sell Entry was filled at plus 1 full 
point (Stop), OR there is a short Position AND the last price is less than the price the Sell Entry was filled 
at minus 2 full points (Limit), then return TRUE. This will cause a Buy order to be placed. This is just an 
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example and you need to use what is appropriate in your specific case. 

Note: It is essential that the formula contains a check that there is a Position < 0. This is explained in more 
detail in the Sell Exit section. 

The $ means a cell reference refers to an absolute cell and the column and row will not be adjusted when 
the formula is filled down. This formula is relevant only to the topmost row in the Spreadsheet (corresponds 
to the last bar in the chart), even though it is applied to historical bars as well. Refer to the Special 
Spreadsheet Outputted Values section for more information on the data in the J column.

29. Note: In the case of actual live trading, these Stops and Targets are sent by Sierra Chart to the connected 
trading service when the conditions are met. This is necessary in order to accomplish advanced exit 
strategies. Although these are not advanced exit strategies, we demonstrate how you can do advanced exit 
strategies.

30. In order for an order to be placed as fast as possible, it is a good idea to make sure the Chart Update 
Interval, which is set through Global Settings >> General Settings on the menu, is set to 800 
milliseconds or less. However, avoid making it very small unless your computer is very fast. 

This setting can be changed for an individual chart instead of globally, refer to Chart Update Interval.
31. You can also use Attached Orders for exiting a Position. Refer to Initiating Trades with Auto-Trading and 

Using Manual or Attached Orders Exits.
32. Now that we have entered the Spreadsheet formulas on the Spreadsheet, it is necessary to go back to the 

chart. Select CW on the menu and select the chart that you applied the Spreadsheet System for Trading 
study to, or select it from the chart window tabs which are located at either the top or bottom of the main 
window. 

To ensure the formulas that have been entered are fully copied down the formula columns (K through Z) on 
the Spreadsheet, select Chart >> Recalculate on the menu. 

Selecting this command is not necessary if Global Settings >> Spreadsheet Settings >> Recalculate the 
Chart when a Formula Column is Changed is enabled. 

33. Refer to the Buy and Sell arrows on the chart. These arrows represent the TRUE values returned from the 
Buy Entry and Sell Entry Condition Formulas in the formula columns. By default the Subgraph Draw 
Style for the Exit columns (L and N) are set to Hidden, so they do not appear. 

Understand that these do not represent actual submitted orders or order fills. There is an important 
difference. Refer to Buy/Sell Arrows Do Not Mean Trade Signals for more information.

34. In this example, we use exits which are based upon Trade Position data which is only known for the 
current Trade Position, so the Buy/Sell arrows are not relevant historically. If the exit formulas were based 
upon the price and/or study data, then you could set the corresponding Exit columns to a visible Draw 
Style.

35. Make certain there is a check mark by Trade >> Auto Trading Enabled - Global and Trade >> Auto 
Trading Enabled - Chart so the TRUE results that your Condition Formulas provide, will be able to 
submit Trade Orders and not be ignored.

36. As the chart is updated, either with real-time streaming data received from the connected data feed, or 
during a chart replay, the Buy Entry, Buy Exit, Sell Entry, Sell Exit formulas at row 3 when they become 
TRUE/1 will cause Trade Orders to be submitted, either in Trade Simulation Mode or to the connected 
Trading service. 

These signals also produce Alert Messages and these can be viewed by selecting Window >> Alerts 
Manager >> Alerts Log on the menu.

37. There are various conditions which can cause the TRUE/1 formula results to become ignored and not result 
in Trade Orders from being submitted. For complete details, refer to Ignored Signals With Spreadsheet 
Systems or Alerts. This is an essential section to read over.

38. It is important to understand that Buy/Sell Arrows Do Not Mean Trade Signals
39. To view the submitted Trade Orders, select Trade >> Trade Activity Log >> Trade Activity on the 

menu. For detailed documentation, refer to Viewing Historical Trade Activity Log. 
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40. To view the Trade Service Log, select Trade >> Trade Service Log on the menu. The Trade Service Log 
displays ignored signals from your Condition Formulas. 

41. The next step is to simply watch your system perform in real-time as your chart is updated. Or perform 
Back Testing. Back Testing is a very good way to test your trading system on historical data and get a good 
understanding of it. 

There is no other way to test the trading system on historical chart data other than through Back Testing or 
a chart replay. The buy and sell arrows you see on the chart do not actually represent submitted Trade 
Orders. Order Actions will only happen through a Back Test, during a chart replay or during real-time 
updating of the chart.

42. To go from simulated trading to non-simulated (Live) trading, follow the instructions in Going From 
Simulated Trading to Non-Simulated (Live) Trading.

Going From Simulated Trading to Non-Simulated (Live) Trading

[Link] - [Top]
If and when you are ready to have your trading system submit real orders, you will need to go to non-simulated 
mode by making sure there is no check mark by Trade >> Trade Simulation Mode On.

Next, go to the Study Settings for the Spreadsheet System for Trading study on your chart and set the Send 
Orders To Trade Service Input to Yes.

For complete details, refer to SendOrdersToTradeService. 

At this time any trading signals given will be sent as orders to your Trading service, assuming you are connected to 
a valid Trading service and you are connected to the Data and Trade server (File >> Connect to Data Feed).

Keep in mind that if you are using a simulated account with your Trading service, then even though you are not in 
Sierra Chart Trade Simulation Mode and Send Orders To Trade Service is set to Yes, the orders will still be 
simulated. 

Sound for Audible Alert and E-Mail Message Notifications

[Link] - [Top]
You can specify an alert sound to be played when the System or Alert condition in cells K3 through Z3 become 
TRUE. For the formulas in the Sheet to trigger sound alerts requires enabling them.

Go to the Study Settings window for your Spreadsheet Study. For instructions, refer to Modifying Studies. Keep 
in mind, that after a Spreadsheet Study is applied to a chart it changes its name in the Studies to Graph list on the 
Chart Studies window to the name of the Spreadsheet file it references. 

On the Settings and Inputs tab of the Study Settings window you will see a list of all of the available study Inputs. 
You will see several inputs named Column K,L,M,N,O,P,Q,R,S,T,U,V-Z Alert that will let you select the Alert 
Sound Number to be used for each column. 

Select the Alert Sound Number that you want to use, or select No Alert to not play an alert sound when a formula 
becomes TRUE in cells K3 through Z3. Sheet columns W through Z use the same alert sound number as column 
V. 

To set the sound file that plays for each Alert Number, select Global Settings >> General Settings >> Alerts on 
the menu. For more information, refer to Alert Sound Settings. 

If the Draw Style for a Sheet column is set to Ignore, then no System or Alert signals can be triggered by the 
Sheet formulas. However, this does not apply to column K through N when using the Spreadsheet System for 
Trading study. With that study, Trade signals can always be triggered by the Sheet formulas regardless of the 
Draw Style setting.
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Initiating Trades with Auto-Trading and Using Manual or Attached 
Orders Exits

[Link] - [Top]
It is not necessary to use the Buy Exit or Sell Exit Order Action formula cells in the Spreadsheet System for 
Trading study to exit a current Position. Exits can be done by manually entering an order through the Trade 
Window, through Chart Trading, or can be performed by using the Attached Orders feature (Targets and Stops). 

In any of these cases, you can then optionally leave the Buy Exit or Sell Exit Order Action formula cells blank.

Target and Stop orders are configured through the Trade Window on the Targets tab. For complete documentation, 
refer to the Attached Orders page. 

When using Attached Orders, make sure that Use Attached Orders is enabled on the Trade Window for the chart 
containing the Spreadsheet System for Trading study. Refer to Opening Trade Window for Chart to open the 
Trade Window.

The set of Attached Orders which is entered on the Trade Window for a chart is saved when a Chartbook is saved.

It is fully supported to adjust both the Target Order offset and Stop Order offset through Sheet cells when using a 
single Target and Stop Attached Orders on the Trade Window. Refer to Attached Order Target Offset and Attached 
Order Stop Offset. 

Orders that are given by the Buy Exit or Sell Exit Order Action formula cells will not use the Attached Orders 
configured in the Trade Window. Only Buy Entry and Sell Entry will use them when Use Attached Orders is 
enabled on the Trade Window.

When you are using the automated trading functionality in Sierra Chart, it is recommended that you always enter 
and cancel any manual orders from within Sierra Chart to avoid any unexpected auto trade issues due to Sierra 
Chart not being aware of the Orders and Trade Position changes you do from other trading programs.

For additional information about using Attached Orders with an automated trading system, refer to 
SupportAttachedOrdersForTrading. 

Using Both Attached Orders and Buy Exit and Sell Exit at the Same Time

[Link] - [Top]
It is possible to define a set of Attached Orders to use with your Spreadsheet System for Trading study and also 
use the Buy/Sell Exit columns at the same time. For this to work properly, you need to set Cancel All Working 
Orders On Exit Input to Yes.

Trade Window Order Quantity with Attached Orders

[Link] - [Top]
For more information about setting the Order Quantity for the Spreadsheet System for Trading study, refer to 
Cell J26 (Order Quantity).

Automated Advanced Exit Strategies

[Link] - [Top]
You may want to enter a Position manually and then have an automated Position exit based upon certain technical 
conditions which can be based upon the price and study data. This is accomplished by using the Spreadsheet 
System for Trading study. Refer to the Creating a Trading System for Automated Trading instructions on this 
page to use this study and define your exit conditions. The study will need to be applied to a chart of the same 
symbol that you are trading.
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When you use the Spreadsheet System for Trading study for this purpose, you will not use the Buy Entry and 
Sell Entry Order Action columns. These columns need to be left blank. Any steps in the instructions associated 
with them can be skipped. You will only use the Buy Exit and Sell Exit Order Action columns.

Spreadsheet System for Trading study Inputs related to Buy Entry and Sell Entry will not apply for your 
automated exit strategy.

When either the Buy Exit or Sell Exit Order Action columns become TRUE, an order will be submitted at that 
time. This can be any of the order types supported by the Spreadsheet System for Trading study. Only when your 
Exit condition is met, will the order be submitted, not before. Therefore, it is not possible to submit a Stop or Limit 
order ahead of time and modify it. Therefore, Sierra Chart needs to be running to monitor your current Position and 
submit the orders. It is possible to use the ACSIL Trading functions and modify an order that has been submitted.

Spreadsheet Study Inputs that are Specific to Systems, Alerts, and 
Automated Trading

[Link] - [Top]
This section lists Inputs for the Spreadsheet Studies which are specific to the Spreadsheet System for Trading 
and the Spreadsheet System/Alert studies. These inputs can only be set through the Study Settings window for 
the Spreadsheet studies.

For the other available Spreadsheet Study Inputs which are set through the Study Settings window, refer to the 
Spreadsheet Study Inputs page.

A Read-only display of some of these Study Inputs is displayed on the Spreadsheet Sheet that the chart data is 
outputted to in cell columns I and J. It is not possible to modify the value of these Inputs through the Sheet cells. 
They can only be set through the Study Settings window for the Spreadsheet study.

Reset Condition On New Bar

[Link] - [Top]
If this option is set to Yes, then a System or Alert signal will be given when a new bar is added to the chart and the 
System/Alert condition is TRUE at row 3 even though the System/Alert condition was previously TRUE on the 
prior bar/row. 

Normally, when a formula returns TRUE or a nonzero value in one of the Spreadsheet columns used for Systems 
or Alerts and a new bar is added, a new signal will not be given even if it still TRUE. It will have to go back to 
FALSE and then back to TRUE again, unless Reset Condition On New Bar is set to Yes. 

Setting Reset Condition On New Bar to Yes does not in any way change the values returned from the formulas in 
the Buy/Sell Entry and Exit columns. It only affects the interpretation of the TRUE values returned.

Allow Multiple Entries In Same Direction

[Link] - [Top]
This Input applies only to the Spreadsheet System for Trading study.

Refer to the description on the Auto Trade Management page.

Alert/Signal Only Once per Bar

[Link] - [Top]
If the Alert/Signal Only Once Per Bar option is set to Yes, then an alert or trading signal will be given only once 
per Formula Column per bar in the chart.

When an alert or trading is given once for a specific Spreadsheet Formula Column, then another will not be given 
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until there is a new bar in the chart and the System/Alert Condition Formula goes back to FALSE and then to 
TRUE. 

This applies to each formula column independently. For example, in the case of the Spreadsheet System for 
Trading study, if there is a Buy Entry at a particular bar, there can still be a Buy Exit given at the same bar. 
However, there cannot be 2 Buy Entries on the same bar when this option is enabled.

It is recommended that if you have any trouble obtaining a trading signal when you normally would expect one, 
that you try setting this option to No.

In the case of the Spreadsheet System for Trading study, when a signal is ignored because of this option, that 
ignored signal will be logged in the Trade >> Trade Service Log. This is very helpful for troubleshooting 
purposes. The message is: Signal ignored because 'Signal Only Once Per Bar' is enabled and a signal was 
already given from formula column for bar. 

Cancel All Orders on Entry and Reversals

[Link] - [Top]
Refer to the description on the Auto Trade Management page.

Cancel All Orders On Reversals

[Link] - [Top]
Refer to the description on the Auto Trade Management page.

Cancel All Orders On Entries

[Link] - [Top]
Refer to the description on the Auto Trade Management page.

Allow Entry With Working Orders

[Link] - [Top]
Refer to the description on the Auto Trade Management page.

Signal Only on Bar Close

[Link] - [Top]
The Signal Only on Bar Close Inputs are specific to the Spreadsheet System for Trading study and the 
Spreadsheet System/Alert study. There are two versions of this Input, one for Sheet columns K and M and the 
other for columns L, N-Z.

When this Input is set to Yes, Sheet formulas that return a non-zero (TRUE) value at row 3 in the corresponding 
formula columns are ignored until the last bar closes. The way this is accomplished is row 4 is monitored instead of 
row 3. 

When this Input is set to Yes, then anywhere in the documentation row 3 is mentioned, it is row 4 instead. In the 
same way that row 3 is continuously monitored for TRUE results from formulas in the corresponding formula 
columns, row 4 will be continuously monitored when this Input is set to Yes.

You may want to set Strict Signal Only On Bar Close Evaluation to Yes, when you set one of these inputs to Yes.

There is one scenario that you should keep in mind about when using Signal Only on Bar Close. Consider you 
have a formula and one of the Sheet formula columns and it returns TRUE at row 3 (the last bar of the chart) in the 
column. You refer to the arrow on the chart. A new bar is added, the bar therefore is considered closed, the formula 
moves down to row 4, it is no longer TRUE and the arrow disappears. 
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In this case when you are using Signal Only on Bar Close, you will not get a signal.

Signal Only on Bar Close is completely separate from and does not conflict in any way with the Evaluate on Bar 
Close Alert Option. Evaluate on Bar Close is ignored by the Spreadsheet System/Alert and the Spreadsheet 
System for Trading studies.

Maximum Position Allowed

[Link] - [Top]
This Input applies only to the Spreadsheet System for Trading study.

Refer to the description on the Auto Trade Management page.

Send Orders To Trade Service

[Link] - [Top]
Refer to the description on the Auto Trade Management page. 

This Input applies only to the specific instance of the Spreadsheet System for Trading that it is set on. It has no 
effect on manually entered orders on the chart. 

It also only applies to the specific Spreadsheet being used by the Spreadsheet System for Trading study.

Support Reversals

[Link] - [Top]
Refer to the description on the Auto Trade Management page.

Allow Opposite Entry with Opposing Position or Orders

[Link] - [Top]
This Input applies only to the Spreadsheet System for Trading study.

Refer to the description on the Auto Trade Management page.

Cancel All Working Orders On Exit

[Link] - [Top]
This Input applies only to the Spreadsheet System for Trading study.

Refer to the description on the Auto Trade Management page.

Column [K, L, M, N, O, P, Q, R, S, T, U, V-Z] Alert

[Link] - [Top]
These Inputs only apply to the Spreadsheet System/Alert and the Spreadsheet System for Trading studies.

These Inputs set the Alert Number for a specific Sheet column. Alert Numbers are supported up to the first 16 
formula columns K through Z.

The Alert Number is specified for each individual Sheet column independently. Although for columns V through 
Z, they share the same Alert Number. You can select among 150 different Alert Numbers.

These Alert Numbers can then be configured to play specific sound files, and/or perform other actions. Refer to 
Alert Sound Settings in the General Settings documentation.
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The possible choices are:

• Alert Disabled: The setting means that the Alert functionality for the Sheet formula column is completely 
disabled and there will be no alert sound, and no message added to the Window >> Alert Manager >> 
Log.

• No Alert Sound: This setting means that an alert sound will not be played, but there will still be a message 
added to the Window >> Alert Manager >> Log when the formula at row 3 in the formula column 
becomes TRUE. 

• Alert 1-150: Using one of these settings means that an alert sound will be played, and there will be a 
message added to the Window >> Alert Manager >> Log when the formula at row 3 in the formula 
column becomes TRUE. Additional configuration can be done for the selected Alert Number. Refer to Alert 
Sound Settings. 

Note: The Alert Number setting in the Simple Alert settings in the Study Settings window is not relevant when 
using the Spreadsheet System/Alert and the Spreadsheet System for Trading studies.

If the Alert Sound does not play when expected, then refer to the Troubleshooting for Alert Sounds That Do Not 
Play section about this.

Use Chase Orders

[Link] - [Top]
This Input only applies to the Spreadsheet System for Trading study. When this Input is set to Yes and you have 
enabled limit orders for a particular Buy/Sell column, then the limit order will be submitted as a Limit Chase 
Order. The chase amount is set through the J46 cell labelled Maximum Chase Amount for Limit Chase Orders.

Strict Signal Only On Bar Close Evaluation

[Link] - [Top]
The Strict Signal Only On Bar Close Evaluation Input applies a stricter method of evaluation when you have 
either of the Signal Only on Bar Close Inputs set to Yes.

When this Input is set to Yes, then only at the moment when a bar closes when one or more new bars are added to 
the chart, will an evaluation of your Spreadsheet formulas from the corresponding Spreadsheet columns (K, M, L, 
N-Z) be evaluated for TRUE conditions. 

When this Input is set to Yes, row 4 will not be continuously monitored as usual, only exactly at the moment when 
a bar closes and the chart is updated.

Enhanced Auto Trade Signal Related Logging

[Link] - [Top]
When the Enhanced Auto Trade Signal Related Logging Input is set to Yes, this will add additional messages to 
the Trade >> Trade Service Log indicating the reason why an order signal is ignored from formula columns K, 
L, M, N at rows 3 and 4 when using the Spreadsheet System for Trading study.

This is helpful to troubleshoot problems with ignored signals. This should provide a definitive indication as to why 
signal is getting ignored.

Set this Input to Yes only for a short period of time and only when necessary because it generates a large amount 
of messages and can create a very heavy and unnecessary CPU load when doing back testing to the point where a 
tick by tick back test becomes next to impossible to complete and extremely burdensome.

Copy J Column from Formula Source Sheet

[Link] - [Top]
When this Input is set to Yes, then this will cause the following rows from column J from the Formula Source 
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Sheet to be copied to the Sheet used by the Spreadsheet System for Trading study.

This includes the cells that support writing or entry by the user. If they are read-only, they are not copied from the 
Formula Source Sheet.

• Limit or Stop Price - Buy Entry (K)
• Limit or Stop Price - Buy Exit (L)
• Limit or Stop Price - Sell Entry (M)
• Limit or Stop Price - Sell Exit (N)
• Order Quantity
• Cancel Working Orders
• Disable Auto Trading
• Flatten and Cancel Working Orders
• Maximum Chase Amount for Limit Chase Orders
• Buy Entry: Order Type. M=Market,L=Limit,S=Stop,SL=Stop-Limit,MIT=MarketIfTouched
• Buy Exit: Order Type. M=Market,L=Limit,S=Stop,SL=Stop-Limit,MIT=MarketIfTouched
• Sell Entry: Order Type. M=Market,L=Limit,S=Stop,SL=Stop-Limit,MIT=MarketIfTouched
• Sell Exit: Order Type. M=Market,L=Limit,S=Stop,SL=Stop-Limit,MIT=MarketIfTouched
• Cancel All Orders except working Attached Orders
• Attached Order Target Offset
• Attached Order Stop Offset
• Use Separate Exit Order Quantity
• Exit Order Quantity
• Allow Trading Only During Time Range
• Start Time For Allowed Time Range
• End Time For Allowed Time Range
• Flatten Positions And Cancel Orders At Set Time
• Time for Flatten Positions and Cancel Orders
• Trade Window Configuration File

Minimum Chart Bars Required for Entry Exit Cell Evaluation

[Link] - [Top]
This Input when set to Yes, will prevent evaluating the Buy/Sell Entry/Exit cells for order signals until the 
specified number of bars are loaded in the chart.

Support Order Text Tag Cell

[Link] - [Top]
When this Spreadsheet System for Trading study Input is set to Yes, then the Order Text Tag cell in the I/J 
columns will set the Text Tag on the Trade Window associated with the chart the Spreadsheet System for 
Trading study is on. That cell can contain a formula to programmatically display any text that you want.

This feature is useful to add additional text with an order that is displayed in the Trade Activity Log.

BuyEntry (K), BuyExit (L), SellEntry (M), SellExit (N) Spreadsheet 
Order Action Columns

[Link] - [Top]
The following Spreadsheet Order Action Columns only apply to the Spreadsheet System for Trading study.

Note: For all of the below Order Actions: When an order is submitted, an Alert Sound will also be played if you 
selected an Alert Sound for the corresponding Spreadsheet column in the Input Settings on the Study Settings 
window. 

An Alert Message will also be added to the Window >> Alerts Manager >> Alerts Log.
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Buy Entry (column K)

[Link] - [Top]
When the Condition Formula in row 3 of column K on the Spreadsheet returns a nonzero value or TRUE, then a 
Buy order will be given if certain conditions are met. For complete details about these conditions, refer to the Auto 
Trade Management page.

The actual order is not submitted until the cell becomes nonzero or TRUE assuming the conditions for sending the 
order have been met.

Buy Exit (column L)

[Link] - [Top]
When the Condition Formula in row 3 of column L on the Spreadsheet returns a nonzero value or TRUE, then a 
Sell order will be given if certain conditions are met. For complete details about these conditions, refer to the Auto 
Trade Management page.

You need to code into your Exit formulas by using the AND() Spreadsheet function, a check that there is a Trade 
Position Quantity. An example would be: =OR(AND($J$8 > 0, ID0.SG4@$3 <= $J$9-1), AND($J$8 > 0, 
ID0.SG4@$3 >= $J$9+2)). 

The reference to cell J8 refers to the current Trade Position Quantity. The dollar signs in $J$8 mean it is an 
absolute Spreadsheet reference. 

In the case of a Buy Exit formula, you must to check to make certain there is a long Trade Position by making 
certain that J8 is > 0. The purpose of this is so that the formula remains FALSE until such time that a Trade 
Position can be exited.

Otherwise, the formula could become TRUE on a bar and give a signal even before there is a Trade Position. In 
this case it will be ignored as it should be. However, if it remains TRUE and then later on that very same bar or a 
different bar, when there finally is a Trade Position, there will no longer be an Exit signal because the prior TRUE 
state was already ignored and the formula remains TRUE and not giving a new signal.

The actual order is not submitted until the cell becomes nonzero or TRUE assuming the conditions for sending the 
order have been met.

Sell Entry (column M)

[Link] - [Top]
When the Condition Formula in row 3 of column M on the Spreadsheet returns a nonzero value or TRUE, then a 
Sell order will be given if certain conditions are met. For complete details about these conditions, refer to the Auto 
Trade Management page.

The actual order is not submitted until the cell becomes nonzero or TRUE assuming the conditions for sending the 
order have been met.

Sell Exit (column N)

[Link] - [Top]
When the Condition Formula in row 3 of column N on the Spreadsheet returns a nonzero value or TRUE, then a 
Buy order will be given if certain conditions are met. For complete details about these conditions, refer to the Auto 
Trade Management page.

You need to code into your Exit formulas by using the AND() Spreadsheet function, a check that there is a Trade 
Position Quantity. An example would be: =OR(AND($J$8 < 0, ID0.SG4@$3 >= $J$9+1), AND($J$8 < 0, 
ID0.SG4@$3 <= $J$9-2)). 
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The reference to cell J8 refers to the current Trade Position Quantity. The dollar signs in $J$8 mean it is an 
absolute Spreadsheet reference. 

In the case of a Sell Exit formula, you must to check to make certain there is a short Trade Position by making 
certain that J8 is < 0. The purpose of this is so that the formula remains FALSE until such time that a Trade 
Position can be exited.

Otherwise, the formula could become TRUE on a bar and give a signal even before there is a Trade Position. In 
this case it will be ignored as it should be. However, if it remains TRUE and then later on that very same bar or a 
different bar, when there finally is a Trade Position, there will no longer be an Exit signal because the prior TRUE 
state was already ignored and the formula remains TRUE and not giving a new signal.

The actual order is not submitted until the cell becomes nonzero or TRUE assuming the conditions for sending the 
order have been met.

Ignored Signals With Spreadsheet Systems or Alerts

[Link] - [Top]
Introduction

[Link] - [Top]
There are many cases in which a Buy or Sell signal from the Entry and Exit formula columns (K, L, M, N) will be 
ignored. When a signal is ignored from a formula that returns a nonzero number or TRUE, then there will be no 
Alert Sound played, Alert Message logged, or a Trade Order sent. This section explains all of this.

Enabling Auto Trading

[Link] - [Top]
If Trade >> Auto Trading Enabled - Global or Trade >> Auto Trading Enabled - Chart are unchecked, then 
Buy and Sell trade order signals from the Spreadsheet System for Trading study will be ignored. In this case you 
will see messages added to the Trade >> Trade Service Log indicating this.

The Send Orders to Trade Service study Input setting needs to be set consistently with the Trade >> Trade 
Simulation Mode On setting on the menu. If it is not, then Buy and Sell trade order signals from the Spreadsheet 
System for Trading study will be ignored. In this case you will see messages added to the Trade >> Trade 
Service Log indicating this. For complete details, refer to SendOrdersToTradeService. 

Ignored Signals During Historical Data Downloading

[Link] - [Top]
With the Spreadsheet System for Trading study and the Spreadsheet System/Alert study, System and Alert 
signals from the Sheet formula columns are ignored on historical data and when historical data is being 
downloaded. They are monitored for when the chart is actually updating with new data. 

A chart will be updating with new data during real-time chart updating with live data, during replays, or during a 
Back Test. If you want to see the Back Test results from historical Buy and Sell signals from the Buy/Sell formula 
columns in the case of when using the Spreadsheet System for Trading study, then refer to the Back Testing 
section.

Buy/Sell Arrows Do Not Mean Trade Signals

[Link] - [Top]
When using the Spreadsheet System for Trading study and a formula returns TRUE/1 in the Buy Entry (K3), 
Buy Exit (L3), Sell Entry (M3), or Sell Exit (N3) cells, a trade signal is not necessarily going to be given. 

You will see an arrow above or below the chart bar corresponding to the particular formula column cell indicating 
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a buy or sell signal based upon that TRUE/1 value, assuming the corresponding Subgraph Draw Style is set to a 
visible style. For example, if cell K5 is 1 in the Sheet being used by the Spreadsheet Study and the Buy Entry 
Subgraph >> Draw Style is set to Arrow Up, then you would see an up arrow displayed below the third chart bar 
from the last bar in the chart.

However, this does not necessarily mean that the formula TRUE/1 result will be followed and a trade signal will be 
given. The BuyEntry (K), BuyExit (L), SellEntry (M), SellExit (N) Spreadsheet Order Action Columns rules must 
be met and the additional conditions imposed by the related study Input Settings must be met, for a trade signal to 
be actually given. If the trade signal is ignored, then a message will be added to the Trade >> Trade Service Log 
indicating the reason why.

Review the Trade Service Log for the reason. To see on the chart the actual order fills from trades made, you need 
to display the order fills. For instructions to do this, refer to Displaying Order Fills. 

Reset Condition on New Bar

[Link] - [Top]
When using either the Spreadsheet System for Trading or Spreadsheet System/Alert studies, the TRUE signals 
given from cells K3 through Z3 may not always be followed and give an alert or trade signal, even though they still 
return TRUE or a non zero value and an arrow shows on the chart. If a cell is TRUE and there is a new bar added 
to the chart and the cell continues to be TRUE, because the state is already TRUE, you will not get a new signal 
unless the Input Reset Condition on New Bar is set to Yes. 

Signal Only Once per Bar

[Link] - [Top]
If a TRUE signal has been given by the formula in a particular cell and then it goes back to FALSE and back to 
TRUE on the same bar, you will not get a signal if the study Input Signal Only Once Per Bar is set to Yes.

One scenario to be aware of, is that a Buy/Sell Exit signal is given when there is not currently an existing Trade 
Position, and then there is an Entry on the same bar and then a Buy/Sell Exit on that same bar again. In the case of 
when Signal Only Once Per Bar is set to Yes, that second Buy/Sell Exit is going to get ignored. The solution to 
this is to check for a nonzero Position Quantity in the Buy/Sell Exit formula.

Signal Only on Bar Close

[Link] - [Top]
If you have the Signal Only On Bar Close (Column K,M) Input set to Yes, then a TRUE signal will be ignored on 
cells K3 and M3, and only the cells K4 and M4 will be monitored for signals. Likewise with the Signal Only On 
Bar Close (Column L,N-Z) Input. 

In the case of when either Signal Only Once per Bar and Signal Only on Bar Close study Inputs have been set to 
Yes, when a signal is ignored by these restrictions, there is no message added to the Trade Service Log or the 
Alerts Log, except in the case of the Spreadsheet System for Trading study when the signal has been ignored as 
the result of Signal Only Once Per Bar being set to Yes.

Troubleshooting

[Link] - [Top]
In order to troubleshoot a problem with ignored signals, we recommend setting both of the Signal Only On Bar 
Close Inputs to No.

Detailed logging can also be enabled which will add reasons for ignored signals in all cases, to the Trade >> 
Trade Service Log.

When using the Spreadsheet System for Trading study, set the Enhanced Auto Trade Signal Related Logging 
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Input to Yes.

When using the Spreadsheet System/Alert study, set the Enhanced System Signal Related Logging Input to 
Yes.

Only set these Inputs to Yes when absolutely necessary because they will add a very large number of messages to 
the Trade Service Log and can cause Sierra Chart to be nonresponsive at times.

System/Alerts and Draw Style

[Link] - [Top]
In the case of the Spreadsheet System/Alert study, if the Draw Style for a Spreadsheet column is set to Ignore, 
then System or Alert signals in that column will be ignored.

Nonzero Trade Position Quantity

[Link] - [Top]
In the case of the Buy Exit or Sell Exit Order Action columns when using the Spreadsheet System for Trading 
study, if a Buy/Sell Exit formula is TRUE and remains TRUE before there is a nonzero Trade Position Quantity 
and then a nonzero Trade Position Quantity later exists, then the Exit will be ignored it until it goes back to FALSE 
and then to TRUE.

Therefore, you need to program the formula to remain FALSE until there is a Trade Position Quantity. This can be 
done by using the AND function and checking that cell J5 is nonzero.

Delayed TRUE Result from Formulas

[Link] - [Top]
Another thing to also consider is that you may see an arrow on the chart from one of the Order Action formula 
column cells indicating TRUE, but it is on the bar prior to the last bar in the chart and it appeared after a new bar 
was added to the chart. Therefore, unless the corresponding Signal Only On Bar Close Input is set to Yes, then 
that TRUE result going to be ignored as well.

You cannot make an assumption that when you see a 1/TRUE in a cell, that at the moment the cell is evaluated for 
an order/alert signal that the 1/TRUE was present at that time. It may have been 0 and could have went to 1 quickly 
after.

Spreadsheet System for Trading Test Procedure

[Link] - [Top]
To get an understanding of how the TRUE signals in K3, L3, M3, N3 are processed follow the test procedures on 
the Spreadsheet System for Trading Test Procedure page.

After you go through this test procedure, and you are still having difficulty troubleshooting your Spreadsheet 
System for Trading study implementation, we recommend changing the formulas to simple TRUE/1 values 
temporarily during a replay just like explained in the test procedure, and then gradually add to the complexity of 
them until you can determine the source of the problem.

Disappearing Arrows or Signals

[Link] - [Top]
When using either the Spreadsheet System for Trading study or the Spreadsheet System/Alert study, when a 
formula in a cell in one of the Spreadsheet columns that is graphed on the chart, typically this is going to be 
Spreadsheet columns K, L, M, N, returns a nonzero or TRUE value, you will see an arrow on the corresponding 
bar on the chart representing the TRUE condition.
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You also need to make certain that the Draw Style for the particular Spreadsheet formula column you want to see 
arrows for, is set to one of the Arrow Up/Down/Left/Right Draw Styles or other similar style. 

These TRUE formula signals can trigger an Alert Sound as well and also a Trade signal (in the case of the 
Spreadsheet System for Trading study) if these signals are given in row 3, or row 4 if have set the study Input 
Signal Only On Bar Close (Columns K,M)/(Columns L,N-Z) to Yes. 

If the formula no longer is returning a nonzero or TRUE value and instead returning FALSE (0), then the arrow 
will disappear even though the Alert and the Trade signal was previously given.

So it is important to understand that your formula could go to TRUE momentarily and then FALSE. 

In summary, the standard Up and Down arrows on a chart displayed by these Spreadsheet studies and the result of 
formulas in cells K3, L3, M3, N3 (or at row 4), indicate the present state of the formulas. During the formation of a 
bar or after new bars are added to the chart, a formula could go from TRUE (1) to FALSE (0) based upon the logic 
of the formula and changing data in the cells that it references. It is up to you to determine specifically what is 
happening and why. 

To actually see where the trades were made, you need to display Order Fills on the chart. You can also refer to the 
Trade Activity Log.

If you are using the Spreadsheet System for Trading study and you wish to visibly see where trades have been 
made on the chart in the case of when the arrows on the chart disappear, then enable Trade >> Show Order Fills. 
Various options affecting the display of order fills can be set by enabling Trade >> Chart Trade Settings on the 
menu. 

When a cell that can trigger an Alert Sound or Trade signal becomes TRUE and an Alert Sound and/or a Trade 
signal is actually given, then an alert message will be added to the Window >> Show/Hide Alerts Manager >> 
Alerts Log. All of these events are logged in the Alerts Log tab.

Not only can you experience the condition where the arrows disappear, you could also have the condition where 
the state of your formulas change, based upon how they are programmed and the data they are referencing, and you 
see an arrow later appear on a bar where a signal was not previously given when it was evaluated for an alert or 
trade signal.

You may also see that the arrow direction does not correspond to an order fill displayed on a bar due to changes 
with the formula results during processing of a bar. For example, initially a bar may have given a Buy signal, a 
Buy fill is displayed on the chart for the bar, but then later the bar gives a Sell signal which is ignored based upon 
the auto trade logic. So at the present moment you see a Down Arrow, but a Buy fill for the bar.

In order to create more stability when it comes to generating orders when using the Spreadsheet System for 
Trading study, you may want to set the Signal Only On Bar Close (Columns K,M) / (Columns L,N-Z) Input to 
Yes. 

All of what is described in this section is something that you need to be aware of when you are looking at the final 
results of your trading system and comparing them to the current FALSE/TRUE state of the Spreadsheet formulas 
that you visually see at the present moment.

The Effect of the Number of Rows Input

[Link] - [Top]
The Number of Rows Input with the Spreadsheet studies, affects the standard Up and Down arrows displayed on a 
chart by the Spreadsheet studies. You will need to increase this Input value to see arrows going back more bars. 
Arrows that were placed on bars further back than the Number of Rows Input during real-time updating and chart 
replays, can disappear, or if they have not been removed because there has not been a full recalculation of the 
study, they may no longer be valid.
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Special Spreadsheet Outputted Values

[Link] - [Top]
The Spreadsheet studies will output additional values in the I and J Spreadsheet columns for information and 
calculation purposes. This is in addition to the main price graph data outputted to columns A through G and the 
study data outputted beginning at column AA.

The following is a list of all the additional values that are outputted.

Special Spreadsheet System for Trading Values

[Link] - [Top]
These values are outputted for the Spreadsheet System for Trading study only. These values can be used in 
Spreadsheet formulas. Below is a description of what each Row means.

Working Orders Quantity [J3]

[Link] - [Top]
This is the combined quantity for all the Working orders for the chart symbol. This is positive for Buy orders and 
negative for Sell orders. If there is one Buy working order with a quantity of 5, it will be +5. If there is one Buy 
order and one Sell order, each with the same quantity, it will be 0.

This cell is updated at every calculation. 

Position with Working Orders Quantity [J4]

[Link] - [Top]
This is the Position quantity combined with the quantities from Working orders. BuyEntry and SellEntry depend 
on this number to determine whether or not another entry should be allowed. For more information, refer to Trade 
Positions. 

This cell is updated at every calculation. 

Position Quantity [J5 or J8]

[Link] - [Top]
Cells J5 and J8 contain the Quantity of the current Trade Position for the chart symbol. 

This Quantity can either be a quantity from the Trade Simulation Mode system or the quantity from the external 
trading service. 

This depends upon whether the Spreadsheet System for Trading study is in Simulation Mode or not. For 
instructions to control this, refer to Going From Simulated Trading to Non-Simulated (Live) Trading.

This value can be negative (a Short quantity) or positive (a Long quantity). Both of these cells, J5 or J8, contain the 
same Position Quantity value and either one can be used.

In the case of a Trade Position Quantity when in Trade Simulation Mode, for information about how that is 
determined, refer to Simulated Trade Positions. 

For information about non-simulated Trade Positions, refer to Trade Positions Window. 

This cell is updated at every calculation. 

Position with Working Exit Orders Quantity [J6]

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index7cfb.html?page=doc/TradeStatusWindows.html#PositionsWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index7cfb.html?page=doc/TradeStatusWindows.html#PositionsWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index7cfb.html?page=doc/TradeStatusWindows.html#SimulatedTradePositions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index7cfb.html?page=doc/TradeStatusWindows.html#PositionsWindow


This is the Position quantity for the symbol combined with the quantity of working orders that can potentially exit 
the current Position. Therefore, if the Position quantity is +5 and there is a Sell order with a quantity of 4, this will 
be 1. For more information, refer to Trade Positions.

This cell is updated at every calculation. 

Prior Position Quantity [J7]

[Link] - [Top]
The Prior Position Quantity cell indicates the Position Quantity right before a new order fill is processed. If a 
trade order fills with multiple fills, then this field will be updated for each of those fills.

Prior Position Quantity is calculated using the available order fill data in the Trade >> Trade Activity Log >> 
Trade Activity tab for the symbol.

This cell is updated at every calculation. 

Position Average Price [J9]

[Link] - [Top]
This is the average price of the order fills for the currently open Trade Position for the Symbol and Trade Account 
the chart is set to.

For more information, refer to How Average Price for Positions Is Calculated and Used.

As of version 1884, this average price is affected by the Chart >> Chart Settings >> Trading >> Open Position 
Average Price. setting.

This cell is updated at every calculation. 

Open Profit/Loss [J10]

[Link] - [Top]
This is the profit or loss of the currently open Trade Position for the Symbol and Trade Account the chart is set to.

For more information, refer to Trade Positions.

This value is outputted as a Currency Value. Refer to Profit/Loss Format for the calculation method for Currency 
Value.

This cell is updated at every calculation. 

Cumulative Closed Profit/Loss [J11]

[Link] - [Top]
This is the profit or loss of the closed out Trades for the Symbol and Trade Account of the chart the Spreadsheet 
System for Trading study applied to. It is based upon the available order fill data in Trade >> Trade Activity 
Log >> Trade Activity.

This value is outputted as a Currency Value. Refer to Profit/Loss Format for the calculation method for Currency 
Value.

If the order fills from Trades made, are not available in the Trade Activity Log, then the Cumulative Closed 
Profit/Loss value will not consider those trades.

The starting Date-Time for the order fills included in this calculation can be controlled. Refer to Understanding and 
Setting the Start Date-Time for a Trades List.
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Maximum Open Position Profit [J31]

[Link] - [Top]
The Maximum Open Position Profit is what the maximum profit of the current Position has been. This is reset 
whenever the Position Quantity changes. For more information, refer to Trade Positions.

Maximum Open Position Loss [J32]

[Link] - [Top]
The Maximum Open Position Loss is what the maximum loss of the current Position has been. This is reset 
whenever the Position Quantity changes. For more information, refer to Trade Positions.

Win Trades [J33]

[Link] - [Top]
The total number of winning trades based upon the available fill data in Trade >> Trade Activity Log >> Trade 
Activity.

A winning trade is defined as a trade that reduces or closes out a Position while the Open Profit/Loss is positive or 
flat.

Lose Trades [J34]

[Link] - [Top]
The total number of losing trades based upon the available fill data in Trade >> Trade Activity Log >> Trade 
Activity. 

A losing trade is defined as a trade that reduces or closes out a Position while the Open Profit/Loss is negative. 

Total Trades [J35]

[Link] - [Top]
The total number of closed trades based upon the available fill data in Trade >> Trade Activity Log >> Trade 
Activity. 

A trade is defined as a trade that reduces or closes out a Position. This is going to be an individual fill. Not 
necessarily an entire order. 

Seconds Per Bar - Intraday (read-only) [J36]

[Link] - [Top]
This cell contains the number of seconds that the chart bars are set to through Chart >> Chart Settings. 

This will always be a nonzero number even when the Intraday chart bars are not based on a fixed timeframe per 
bar.

Number of Trades Per Bar - Intraday (read-only) [J37]

[Link] - [Top]
The cell contains the number of trades per bar setting in Chart>> Chart Settings. It will be zero if the chart bars 
are not set to be based upon a number of trades.

Volume Per Bar - Intraday (read-only) [J38]

[Link] - [Top]
The cell contains the volume per bar setting in Chart>> Chart Settings. It will be zero if the chart bars are not set 
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to be based upon a specified volume.

Range Per Bar (in ticks) - Intraday (read-only) [J39]

[Link] - [Top]
The cell contains the range per bar setting in Chart>> Chart Settings. It will be zero if the chart bars are not set to 
be based upon a specified price range.

Symbol [J40]

[Link] - [Top]
The cell contains the symbol of the chart. In the case where a Trade and Current Quote Symbol is set on the 
chart, that symbol will be returned.

Last Bar End DateTime [J41]

[Link] - [Top]
This cell contains the latest date and time of the last bar in the chart in a Serial DateTime format. 

This number can be used for various comparisons within formulas that are based on times. To ensure you see this 
value formatted as a Date-Time, right-click on the cell and select Number Format from the menu or Spreadsheet 
>> Number Format. Change the Number Format to Date-Time.

This cell data is outputted with all of the Spreadsheet studies. 

Last Entry Trade Date-Time [J42]

[Link] - [Top]
This cell displays a number that represents the Date and Time of the bar at which the last Entry trade was triggered 
and processed. This number can be used for various comparisons within formulas that are based on times.

This data is maintained by the internal Trades list in the chart. 

Last Exit Trade Date-Time [J43]

[Link] - [Top]
This cell displays a number that represents the Date and Time of the bar at which the last Exit trade was triggered 
and processed. This number can be used for various comparisons within formulas that are based on times. 

This data is maintained by the internal Trades list in the chart. 

Last Trade Profit/Loss [J44]

[Link] - [Top]
This is the Profit or Loss of the last completed trade for the Symbol and Trade Account of the chart the 
Spreadsheet System for Trading study applied to.

This uses a Fill to Fill order fill grouping method for Trades.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity.

Closed Daily Profit/Loss [J45]

[Link] - [Top]
This is the Profit or Loss of Trades made that have been closed during the day for the Symbol and Trade Account 
of the chart the Spreadsheet System for Trading study applied to. This uses a Fill to Fill order fill grouping 
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method for Trades.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity.

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Trade Service Account Balance [J47]

[Link] - [Top]
This is the current cash balance for the selected Trade Account on the Trade Window for the chart when not in 
Trade Simulation Mode. 

This data is from the external connected Trading service. Not all Trading services provide this data. This is not a 
simulated account balance. 

To select the Trade Account on the Trade Window for the chart, refer to Selecting Trade Account.

Last Entry Fill Price [J48]

[Link] - [Top]
This cell displays the fill price of the order for the last Entry trade. If your trading system is in simulation mode, 
then this data is from a simulated order. Otherwise, it is from a non-simulated order. 

This data is maintained by the internal Trades list in the chart.

Last Exit Fill Price [J49]

[Link] - [Top]
This cell displays the fill price of the order for the last Exit trade. If your trading system is in simulation mode, then 
this data is from a simulated order. Otherwise, it is from a non-simulated order. 

This data is maintained by the internal Trades list in the chart.

Daily Win Trades [J50]

[Link] - [Top]
This the number of trades that have completed and had a profit or were breakeven during the trading day. This uses 
a Fill to Fill order fill grouping method for Trades.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity. 

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Daily Lose Trades [J51]

[Link] - [Top]
This the number of trades that have completed and had a loss during the trading day. This uses a Fill to Fill order 
fill grouping method for Trades.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity. 

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Daily Total Trades [J52]
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[Link] - [Top]
This the number of Trades that have completed during the trading day. This uses a Fill to Fill order fill grouping 
method for Trades.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity. 

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

This field can be used to limit the number of automated trades during the trading day. For example, in the Disable 
Auto Trading (J28) cell, enter the following: =J52 >= 1. This will limit your automated trading to 1 trade per day. 

Daily Total Quantity Filled [J53]

[Link] - [Top]
This is the total quantity of the order fill quantities for the trading day. For example, if you have a buy order fill 
during the trading day of quantity 5 and a sell order fill of quantity 5, then this will be 10, assuming these are the 
only 2 fills during the trading day.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity. 

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Daily Number of Long Trades [J54]

[Link] - [Top]
This the number of Long Trades that have completed during the trading day. This uses a Fill to Fill order fill 
grouping method for Trades.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity. 

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Daily Number of Short Trades [J55]

[Link] - [Top]
This the number of Short Trades that have completed during the trading day. This uses a Fill to Fill order fill 
grouping method for Trades.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity. 

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

Current Quote Values [Cells J12 through J20]

[Link] - [Top]
Cells J12 through J20 display the Current Quote Values for the chart symbol. These are always displayed on the 
Spreadsheet used by the Spreadsheet System for Trading study, and will only be displayed if the Output 
Current Quote Data Input is set to Yes for the other Spreadsheet studies.

When Sierra Chart is connected to a real-time data feed (File >> Connect to Data Feed), the Daily Open, Daily 
High, Daily Low, Daily Price Change, and Daily Volume come from this data feed.

When a chart is replaying, these values are set based upon the prices which have occurred during the replay or back 
test. And they do not reset daily. So therefore they are not necessarily accurate at a given point in time during a 
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trading day.

When connected to the real-time data feed, these values are the same as the data displayed in Window >> Current 
Quote Window. The Current Quote Window contains the daily quote data for the symbol of the active chart.

Tick Size (Read-only) [J21]

[Link] - [Top]
This cell contains the Tick Size of the symbol. This is the minimum increment that the symbol trades in. This data 
is outputted for all of the Spreadsheet studies.

The Tick Size is useful to use in formulas where you want to specify a number of ticks as an actual price value. For 
example =4 * J21.

Special Spreadsheet Trading Inputs on the Spreadsheet

[Link] - [Top]
The following is a list of special Spreadsheet inputs in columns I and J used by the Spreadsheet System for 
Trading study. These are actual inputs that will use the values you type into the corresponding row in the J 
column.

Limit or Stop Prices [J22, J23, J24, J25]

[Link] - [Top]
Cells J22 through J25 allow you to set the Limit or Stop order prices for each of the 4 different Spreadsheet Order 
Actions (Buy Entry, BuyExit, Sell Entry, Sell Exit). These apply when you have set to use a Limit or Stop order 
for a particular Order Action in cells J71 through J74. Refer to Buy Entry: Order Type [J71]. 

You are able to set a Limit or Stop price to either the Bid or Ask prices by using these formulas: =J12 (Bid price) 
or =J14 (Ask Price). This allows you to buy at the Bid or sell at the Ask respectively. This is only an example. You 
can use whatever formula you require to set whatever price that you want.

You can use the Tick Size in cell J21 to use in these Limit or Stop Price cell formulas to specify a certain number 
of ticks as an actual price value. For example = E3 + 4 * J21.

If this cell is set to 0, and the Order Action is a BUY_ENTRY or SELL_EXIT than the current Ask price if 
available is used. If this cell is set to 0, and the Order Action is a SELL_ENTRY or BUY_EXIT, then the current 
Bid price if available is used.

Order Quantity [J26]

[Link] - [Top]
Cell J26 controls the Order Quantity for orders that are submitted from the Spreadsheet System for Trading 
study. This quantity can be dynamically controlled by a formula. 

If the cell is empty or 0, the Order Quantity will be set to 1 for Buy Entry and Sell Entry. 

If the cell is empty or 0 during a Buy Exit or Sell Exit, then the quantity is determined by the automated trading 
logic and the end result will be that the Trade Position for the Symbol and Trade Account is flattened.

Negative order quantities are converted to positive numbers.

Cancel Working Orders [J27]

[Link] - [Top]
Cell J27 allows you to cancel all working orders for the Symbol and Trade Account of the chart that the 
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Spreadsheet System for Trading study is currently applied to. 

Setting this cell to TRUE or any non-zero number (such as 1) will trigger the canceling of orders. You can also 
Input a formula into this cell to cancel all working orders when certain conditions are met.

The canceling of orders occurs before any of the Entry and Exit signal cells are evaluated. However, these 
cancellations in the case of non-simulated trading do take time to occur and they will be pending during the 
evaluation of the Entry and Exit signal cells.

When this cell is set to a nonzero or TRUE value, additional cancellations will not occur until it is set back to zero 
or FALSE and then back to a nonzero or TRUE value.

If you wish to cancel working orders at a specific time, then you can use a formula like this: =(J41-INT(J41)) > 
TIMEVALUE("16:15:00"). This example will return TRUE when the time is 16:15 or greater. Cell J41 is the latest 
time in the last bar in the chart. It is best to use that cell, since NOW() always refers to the current time, and that 
will not work during back testing.

Disable Auto Trading [J28]

[Link] - [Top]
When Cell J28 is set to TRUE it disables all trading from the Spreadsheet. When this cell is set to TRUE, all 
Spreadsheet Buy/Sell entries and exits, flatten Position and cancel order commands are ignored. 

However, if this cell is set to TRUE at the same time that a cell like Flatten Position and Cancel Working Orders is 
set to TRUE, then the Flatten Position and Cancel Working Orders action will still occur and then automated 
trading will be disabled after that. This paragraph applies to versions 1463 and higher.

You can enter a formula in this cell to disable trading when certain conditions are met or even when the latest 
Date-Time of the last bar in the chart meets some specified time condition. Manually setting this Input to TRUE or 
any non-zero number will simply disable all auto trading until the cell is set back to FALSE.

If you want to disable automated trading at a specific time, then you can use a formula like this: =(J41-INT(J41)) > 
TIMEVALUE("16:15:00"). This example returns TRUE when the time is 16:15 or greater. Cell J41 is the latest 
time in the last bar in the chart. It is best to use that cell, since NOW() always refers to the current time, and that 
will not work during back testing.

For documentation for the particular Spreadsheet functions used, refer to Spreadsheet Functions.

To limit trading to the day session only, use this formula: =OR(J41-INT(J41) < TIMEVALUE("09:30:00"), J41-
INT(J41) > TIMEVALUE("16:00:00") ). This formula assumes your time zone in Sierra Chart is set to New York, 
and the symbol of the chart is a stock or stock index.

Flatten Position and Cancel Working Orders [J29]

[Link] - [Top]
Cell J29 flattens the existing Trade Position that the Spreadsheet System for Trading study is reporting on the 
Sheet. So this will be for the Symbol and Trade Account that the chart is set to. 

All Working orders will also be canceled for the symbol and Trade Account. 

Simply setting this cell to TRUE or any non-zero number (such as 1) will trigger the flattening of the Position and 
canceling of orders. You can also Input a formula here to perform the action when certain conditions are met.

The flattening of the Position and canceling of orders occurs before any of the Entry and Exit signal cells are 
evaluated. When this cell is set to a nonzero or TRUE value, additional flattening of the Position and canceling of 
orders will not occur until it is set back to zero or FALSE and then back to a nonzero or TRUE value.

If you want to flatten the Trade Position and cancel working orders at a specific time, then you can use a formula 
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like this: =(J41-INT(J41)) > TIMEVALUE("16:15:00"). This example will return TRUE when the time is 16:15 or 
greater. Cell J41 is the latest time in the last bar in the chart. It is best to use that cell, since NOW() always refers to 
the current time, and that will not work during back testing.

Maximum Chase Amount for Limit Chase Orders [J46]

[Link] - [Top]
This cell is used to specify the maximum chase amount for limit chase orders. For more information, refer to the 
Use Chase Orders Input.

Buy Entry: Order Type [J71]

[Link] - [Top]
This Spreadsheet Input is for specifying the order type for the Buy Entry Order Action column.

It can be:

• M = Market
• L = Limit
• S = Stop
• SL = Stop-Limit

The corresponding Limit or Stop price is set in cell J22. If the Limit or Stop price cell is set to 0 or is blank, then 
the Limit or Stop price will be set to the current Ask price.

If the Order Type is blank, it will be set to M (Market). 

The order type can be programmatically set with a formula. Here is an example: =IF($J$5 > 0, "L", "M"). 

Buy Exit: Order Type [J72]

[Link] - [Top]
This Spreadsheet Input is for specifying the order type for the Buy Exit Order Action column.

It can be:

• M = Market
• L = Limit
• S = Stop
• SL = Stop-Limit

The corresponding Limit or Stop price is set in cell J23. If the Limit or Stop price cell is set to 0 or is blank, then 
the Limit or Stop price will be set to the current Bid price.

If the Order Type is blank, it will be set to M (Market). 

The order type can be programmatically set with a formula. Here is an example: =IF($J$5 > 0, "L", "M"). 

Sell Entry: Order Type [J73]

[Link] - [Top]
This Spreadsheet Input is for specifying the order type for the Sell Entry Order Action column.

It can be:

• M = Market
• L = Limit
• S = Stop
• SL = Stop-Limit



The corresponding Limit or Stop price is set in cell J24. If the Limit or Stop price cell is set to 0 or is blank, then 
the Limit or Stop price will be set to the current Bid price.

If the Order Type is blank, it will be set to M (Market). 

The order type can be programmatically set with a formula. Here is an example: =IF($J$5 > 0, "L", "M"). 

Sell Exit: Order Type [J74]

[Link] - [Top]
This Spreadsheet Input is for specifying the order type for the Sell Exit Order Action column.

It can be:

• M = Market
• L = Limit
• S = Stop
• SL = Stop-Limit

The corresponding Limit or Stop price is set in cell J25. If the Limit or Stop price cell is set to 0 or is blank, then 
the Limit or Stop price will be set to the current Ask price.

If the Order Type is blank, it will be set to M (Market). 

The order type can be programmatically set with a formula. Here is an example: =IF($J$5 > 0, "L", "M"). 

Cancel All Orders except working Attached Orders [J78]

[Link] - [Top]
Cell J78 allows you to cancel all working orders except for working Attached Orders for the Symbol and Trade 
Account of the chart that the Spreadsheet System for Trading study is currently applied to. 

Attached Orders that have a Pending Child - Client/Server status will still be canceled. Only Attached Orders that 
have an Open/Pending Open/Pending Modify status will not be canceled.

Setting this cell to TRUE or any non-zero number (such as 1) will trigger the canceling of orders. You can also 
Input a formula into this cell to cancel all working orders when certain conditions are met.

The canceling of orders occurs before any of the Entry and Exit signal cells are evaluated. However, these 
cancellations in the case of non-simulated trading do take time to occur and they will be pending during the 
evaluation of the Entry and Exit signal cells.

When this cell is set to a nonzero or TRUE value, additional cancellations will not occur until it is set back to zero 
or FALSE and then back to a nonzero or TRUE value.

Attached Order Target Offset (write only) [J80]

[Link] - [Top]
When this is set to a nonzero value, this will replace any existing defined Attached Orders on the Trade Window 
for the chart with a Target Limit order with the Offset specified in this cell. 

The purpose of using a Spreadsheet cell to set the Target Attached Order Offset is so that it can be set according to 
a formula rather than hardcoded at a particular value on the Trade Window for the chart. 

The Offset is relative to the parent order price. This Offset needs to be specified as an actual price value. 

If a Stop order is also set through cell J81, then this will be added to the Attached Orders at the same time as well. 
For more information, refer to Attached Orders.
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For the Attached Orders to actually be used when submitting a Buy/Sell Entry order, the Use Attached Orders 
option needs to be enabled on the Trade Window for the chart.

For additional information about using Attached Orders, refer to Initiating Trades with Auto-Trading and Using 
Manual or Attached Orders Exits.

Attached Order Stop Offset (write only) [J81]

[Link] - [Top]
When this is set to a nonzero value, this will replace any existing defined Attached Orders on the Trade Window 
for the chart with a Stop order with the Offset specified in this cell. 

The purpose of using a Spreadsheet cell to set the Stop Attached Order Offset is so that it can be set according to a 
formula rather than hardcoded at a particular value on the Trade Window for the chart. 

The Offset is relative to the parent order price. This Offset needs to be specified as an actual price value. 

If a Target order is also set through cell J80, then this will be added to the Attached Orders at the same time as 
well. For more information, refer to Attached Orders.

For the Attached Orders to actually be used when submitting a Buy/Sell Entry order, the Use Attached Orders 
option needs to be enabled on the Trade Window for the chart.

For additional information about using Attached Orders, refer to Initiating Trades with Auto-Trading and Using 
Manual or Attached Orders Exits.

Use Separate Exit Order Quantity [J82]

[Link] - [Top]
When this cell is set to TRUE or a nonzero value, then a Buy Exit or Sell Exit Order Action will use the quantity 
specified by the Exit Order Quantity [J83] cell. 

Exit Order Quantity [J83]

[Link] - [Top]
This cell is only used when Use Separate Exit Order Quantity [J82] is set to TRUE or a nonzero value. 

This cell controls the Order Quantity for Buy Exit or Sell Exit Order Actions from the Spreadsheet System for 
Trading study. This quantity can be dynamically controlled by a formula. 

If the cell is empty or 0 during a Buy Exit or Sell Exit, then the quantity is determined by the automated trading 
logic and the end result is that the Trade Position for the Symbol and Trade Account the automated trading system 
is for will be flattened.

Negative order quantities are converted to positive numbers.

Working Orders Exist (read-only) [J84]

[Link] - [Top]
This is set to TRUE when there are orders which currently have a Status indicating they are working and can be 
filled. This also includes Pending Child orders. Otherwise, this is set to FALSE. This cell is read-only.

Allow Trading Only During Time Range (read/write) [J85]

[Link] - [Top]
This can be set to TRUE to only allow automated trading by the Spreadsheet System for Trading study during 
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the time range specified in the Start Time For Allowed Time Range and End Time For Allowed Time Range cells.

The current time used in the comparison is the Date-Time of the most recent trade/quote in the last bar in the chart. 
This either can be accurate to the second and based upon the most recent trade date-time for the symbol from the 
data feed, or will be based upon the Intraday chart data file record in the case of an Intraday chart and will also be 
accurate to the second in the case of 1 Tick or 1 Second Intraday data. 

Otherwise, the time comparison accuracy is dependent upon the Intraday Data Storage Time Unit.

Start Time For Allowed Time Range (read/write) [J86]

[Link] - [Top]
When the Allow Trading Only During Time Range cell has been set to TRUE, then this cell specifies the starting 
time in the charts time zone that automated trading is allowed to begin at.

This time can be entered in the format: HH:MM:SS or using a formula that returns a Serial DateTime Value.

Effective with version 2120, it is possible for Start Time For Allowed Time Range to have a time which is 
greater than End Time For Allowed Time Range in which case Start Time For Allowed Time Range will be 
considered to start in the prior trading day. 

For example, if Start Time For Allowed Time Rangeis set to 18:00:00 and End Time For Allowed Time Range 
is set to 12:00:00, then the allowed time range is from 18:00:00 to 23:59:59.999 in the prior day, to 23:59:59.999 to 
12:00:00 in the following day. 

End Time For Allowed Time Range (read/write) [J87]

[Link] - [Top]
When the Allow Trading Only During Time Range cell has been set to TRUE, then this cell specifies the ending 
time in the charts time zone that automated trading will no longer be allowed after.

This time can be entered in the format: HH:MM:SS or using a formula that returns a Serial DateTime Value.

Effective with version 2120, it is possible for Start Time For Allowed Time Range to have a time which is 
greater than End Time For Allowed Time Range in which case Start Time For Allowed Time Range will be 
considered to start in the prior trading day. 

For example, if Start Time For Allowed Time Rangeis set to 18:00:00 and End Time For Allowed Time Range 
is set to 12:00:00, then the allowed time range is from 18:00:00 to 23:59:59.999 in the prior day, to 23:59:59.999 to 
12:00:00 in the following day. 

Flatten Positions And Cancel Orders At Set Time (read/write) [J88]

[Link] - [Top]
When this cell is set to TRUE, then the current Trade Position will be flattened and any working Orders will be 
canceled for the Symbol and Trade Account of the chart the Spreadsheet System for Trading study is applied to, 
at the time specified by the Time For Flatten Positions And Cancel Orders cell. 

This cell will not perform a Flatten Positions or Cancel Orders operation when the Disable Auto Trading cell is 
true, or when using Allow Trading Only During Time Range and the current time based on the current chart bar 
time is outside of the specified time range.

Time For Flatten Positions And Cancel Orders (read/write) [J89]

[Link] - [Top]
When the Flatten Positions And Cancel Orders At Set Time cell is set to TRUE, then this cell specifies the time to 
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flatten the Trade Position and cancel the Orders at.

This cell will not perform a Flatten Positions or Cancel Orders operation when the Disable Auto Trading cell is 
true, or when using Allow Trading Only During Time Range and the current time based on the current chart bar 
time is outside of the specified time range.

However, if the prior chart bar update time was within the time range used with Allow Trading Only During Time 
Range and then at the next chart update, the flatten time condition occurred at a time which is outside this time 
range, the flatten operation will still occur. 

Chart Number (read-only) [J91]

[Link] - [Top]
The number of the chart for which this spreadsheet is associated.

Trade Account (read-only) [J92]

[Link] - [Top]
The selected trade account that will be used to place a trade. This is a "Read-Only" cell, which only displays the 
information, you can not change this value in this cell.

Last Working Entry Order Date-Time (read-only) [J93]

[Link] - [Top]
The Date-Time in the charts time zone, of the last entry order which was submitted whether it has filled or not.

This is useful to use in formulas to determine the amount of time elapsed since an order was submitted and it has 
not yet filled.

An Entry order is simply an order that will create a new Position or increase the existing Position without any 
consideration at all of any other working orders. And Exit order is simply an order that will exit an existing 
Position without any consideration at all of any other working orders that may be exiting the Position. 

This data comes from the Trade >> Trade Orders Window. Since the orders in that list are automatically cleared 
if they are not working, this field is not persistent and can clear at any time if the order is no longer working. 

Last Working Entry Order Price (read-only) [J94]

[Link] - [Top]
The Price of the last entry order which was submitted whether it has filled or not.

An Entry order is simply an order that will create a new Position or increase the existing Position without any 
consideration at all of any other working orders. And Exit order is simply an order that will exit an existing 
Position without any consideration at all of any other working orders that may be exiting the Position. 

This data comes from the Trade >> Trade Orders Window. Since the orders in that list are automatically cleared 
if they are not working, this field is not persistent and can clear at any time if the order is no longer working. 

Last Working Exit Order Date-Time (read-only) [J95]

[Link] - [Top]
The Date-Time in the charts time zone, of the last exit order which was submitted whether it has filled or not.

This is useful to use in formulas to determine the amount of time elapsed since an order was submitted and it has 
not yet filled.

An Entry order is simply an order that will create a new Position or increase the existing Position without any 



consideration at all of any other working orders. And Exit order is simply an order that will exit an existing 
Position without any consideration at all of any other working orders that may be exiting the Position. 

This data comes from the Trade >> Trade Orders Window. Since the orders in that list are automatically cleared 
if they are not working, this field is not persistent and can clear at any time if the order is no longer working. 

Last Working Exit Order Price (read-only) [J96]

[Link] - [Top]
The Price of the last exit order which was submitted whether it has filled or not.

An Entry order is simply an order that will create a new Position or increase the existing Position without any 
consideration at all of any other working orders. And Exit order is simply an order that will exit an existing 
Position without any consideration at all of any other working orders that may be exiting the Position. 

This data comes from the Trade >> Trade Orders Window. Since the orders in that list are automatically cleared 
if they are not working, this field is not persistent and can clear at any time if the order is no longer working. 

Bar Period Type (read-only) [J97]

[Link] - [Top]
The Bar Period Type defined as a number where the Days-Minutes-Seconds-Milliseconds is defined as 0 and the 
types go up in number in the order in which they appear in the Chart Settings.

Bar Parameter 1 (read-only) [J98]

[Link] - [Top]
The first parameter for the given Bar Period Type.

Bar Parameter 2 (read-only) [J99]

[Link] - [Top]
The second parameter for the given Bar Period Type. This will be zero if the Bar Period Type does not support 
more than 1 parameter.

Bar Parameter 3 (read-only) [J100]

[Link] - [Top]
The third parameter for the given Bar Period Type. This will be zero if the Bar Period Type only supports 2 or 
fewer parameters.

Bar Parameter 4 (read-only) [J101]

[Link] - [Top]
The fourth parameter for the given Bar Period Type. This will be zero if the Bar Period Type only supports 3 or 
fewer parameters.

Order Text Tag (write-only) [J102]

[Link] - [Top]
For the documentation for this cell, refer to the description for the Support Order Text Tag Cell Input.

The Text Tag only applies to orders which are submitted at the time it is set. If this cell is empty during the time 
when an order is submitted, the Text Tag is not going to be set with that order.



All Symbols Daily Net Profit/Loss (read-only) [J103]

[Link] - [Top]
Displays the Daily Net Profit or Loss for the selected Trade Account for all symbols.

All Symbols Cumulative Net Profit/Loss (read-only) [J104]

[Link] - [Top]
Displays the Cumulative Net Profit or Loss for the selected Trade Account for all symbols.

All Symbols Cumulative Profit/Loss (read-only) [J105]

[Link] - [Top]
Displays the Cumulative Profit or Loss for the selected Trade Account for all symbols.

Use Order Fill Calculated Position (read-only) [J106]

[Link] - [Top]
Defines whether the option for User Order Fill Calculated Position is set to Yes (1) or No (0).

Pause Chart Replay (write-only) [J111]

[Link] - [Top]
Entering any non-zero number in this cell will cause a replay that is running in the chart associated with the 
spreadsheet, to pause. It is necessary to clear this cell in order to continue the replay by selecting the Play button 
on the Replay Controls.

Trade Window Configuration File (write-only) [J112]

[Link] - [Top]
Entering the filename of a Trade Window Configuration (including the file extension of .twconfig) will load that 
configuration for the trade window for the chart associated with this spreadsheet.

Back Testing

[Link] - [Top]
Refer to Auto Trade System Back Testing.

Spreadsheet Calculations and Spreadsheet Study Processing of 
Spreadsheet Data

[Link] - [Top]
This section describes the calculations of formulas on a Sheet in a Spreadsheet window and the subsequent reading 
and processing of values and formula results from a particular Sheet being referenced by one of the Spreadsheet 
studies. There is a difference between these two operations and this needs to be understood. 

The general method by which a Spreadsheet study interacts with a particular Sheet in a Spreadsheet window (also 
known as a Sheet Collection), is that first the chart data and study values are outputted to the Sheet. The chart data 
is outputted beginning at column A. The study data is outputted beginning at column AA, assuming there are 16 
formula columns set.

The Sheet is calculated, and then the Spreadsheet study gets the results from the formula columns K through Z (last 
formula column by default if using 16 formula columns) and processes those results and puts them into internal 
chart arrays of the Spreadsheet Study for graphing on the chart. During a full recalculation, all rows of the formula 
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columns are put into the internal chart arrays of the Spreadsheet Study. When the last bar in the chart is being 
updated, or a new bar is added during a chart replay or during real-time updating, only the very topmost rows (10 
rows) are copied to the internal chart data arrays from the formula columns.

In the case of the Spreadsheet System for Trading study, if there is a full recalculation of the chart, the Sheet will 
be updated and calculated, however there will not be processing of any of the Sheet formula columns during that 
full recalculation, by the Spreadsheet System for Trading study. A full recalculation will occur when the chart is 
opened as part of its Chartbook opening, studies are modified through the Chart Studies window, or if the chart has 
been tagged for a full recalculation by a chart it is referencing. This last case is not a common case.

After a full recalculation occurs, it is normal for the last bar in the chart to be calculated again. At this time it is 
normal for any of the Spreadsheet studies to process the formula columns for the last bar in the Sheet.

In the case of the Spreadsheet System for Trading study, if 100 or more bars are added at once to the chart when 
the chart is updated, then there will not be processing of the Sheet formula columns. This kind of event will be 
indicated in the Trade >> Trade Service Log when it happens.

The below sections explain how the K through Z formula columns that contain formula results are processed based 
on the Signal Only on Bar Close inputs. There are two of these inputs and this section applies to both of them. For 
example, if you use the Signal Only on Bar Close (Columns K, M) Input, then this description would apply to 
columns K and M.

The time at which formula results are processed by any of the Spreadsheet studies is after all the Sheets within the 
Spreadsheet have been calculated and all cells are reporting their current values. 

If Signal Only on Bar Close is set to No, then the following occurs:

[Link] - [Top]
If there are no new bars added to the chart during a chart update, then only Sheet row 3 is checked for TRUE/
FALSE values that are returned by formulas in the Spreadsheet signal columns (K-Z).

If there are new bars added to the chart during a chart update, then the first row in the Sheet that is examined for 
TRUE/FALSE values that are returned by the formulas, is the previous topmost row during the prior update (the 
data previously at row 3).

The reason the previous topmost row is examined, is because there could be changes with the price data and 
studies at that row during the chart update. In other words, the examination continues where it left off.

Next, the Spreadsheet study processing function moves up the rows all the way up to 3, examining for TRUE/
FALSE conditions row by row. For example, if there is one new bar added, then first row 4 is examined and then 
row 3 is examined for TRUE/FALSE conditions.

One potential issue to be aware of with this processing logic is that if a formula in a particular column is TRUE at 
row 3 and then a new bar is added and it becomes FALSE at row 4, then the internal state maintained by Sierra 
Chart for the Spreadsheet column goes to FALSE and can then go back to TRUE if the formula is TRUE at row 3 
during that update.

The potential issue with this is an unexpected signal due to a state change.

If Signal Only on Bar Close is set to Yes, then the following occurs:

[Link] - [Top]
If there are no new bars added to the chart during a chart update, then only Sheet row 4 is checked for TRUE/
FALSE values that are returned by formulas in the Spreadsheet signal columns (K-Z).

If there are new bars added to the chart during a chart update, then the first row in the Sheet that is examined for 
TRUE/FALSE values that are returned by the formulas, is the previous second topmost row during the prior update 



(the data previously at row 4).

The reason the previous second topmost row is examined, is because there could be changes with the price data 
and studies at that row during the chart update. Although, usually not in this case since the data was previously at 
row 4. In other words, the examination continues where it left off.

Next, the Spreadsheet study processing function moves up the rows all the way up to 4, examining for TRUE/
FALSE conditions row by row. For example, if there is one new bar added, then first row 5 is examined and then 
row 4 is examined for TRUE/FALSE conditions.

One potential issue to be aware of with this processing logic is that if a formula in a particular column is TRUE at 
row 4 and then a new bar is added and it becomes FALSE at row 5, then the internal state maintained by Sierra 
Chart for the Spreadsheet column goes to FALSE and can then go back to TRUE if the formula is TRUE at row 4 
during that update.

The potential issue with this is an unexpected signal due to a state change. Although, this kind of scenario is highly 
unlikely with Signal Only on Bar Close set to Yes because data other than at the last bar in the chart is not likely 
to change.

Order of Formula Column Processing and Internal Calculation Order

[Link] - [Top]
When the formula results in columns K through Z (last formula column by default) are processed for Trade Order 
or Alert signals by the Spreadsheet System for Trading or Spreadsheet System/Alert studies, column K is 
evaluated first, then L, then M, and so on through and including the last formula column (by default column Z). 
The last formula column is set by the Number of Formula Columns Input.

Therefore in the case of the Spreadsheet System for Trading study, the following columns are evaluated in the 
order in which they are listed left to right: Buy Entry, Buy Exit, Sell Entry, Sell Exit.

The order of calculation for the formulas in cells within a Spreadsheet is based upon the dependency they have to 
each other. A cell dependent on another cell is always going to be calculated after the cell it is dependent on. 

In the case where 2 cells refer to each other, this is known as a circular reference. In the version of Sierra Chart 
with New Spreadsheets, there is no special handling of a circular reference, the result can be unpredictable, and an 
error may be given. Circular references are not supported as they simply make no mathematical sense and have an 
absolute impossibility to resolve accurately. 

Multiple Exit Automated Trading Example

[Link] - [Top]
This is an example of an automated trading exit which utilizes two targets. This example applies to the 
Spreadsheet System for Trading study. A Stop is not used in this example. There are three formulas involved in 
this strategy and they are used in the following cells: Buy Exit (L3), Sell Exit (N3), and Order Quantity (J26).

In this example, these formulas set a price target of 3 points and 5 points away from the Position Average Price 
(Cell J9). It is assumed that there is a Position quantity of 5.

For the first target, two contracts will be exited. For the second target, three contracts will be exited.

Order Quantity Formula (Cell J26): =IF( ABS(J8) = 5, 2, IF( ABS(J8) = 3, 3, 0)). This means that if the absolute 
value of the current Position Quantity is 5, the Order Quantity will be 2, otherwise if the absolute value of the 
current Position Quantity is 3, the order quantity will be 3, otherwise it will be 0.

Buy Exit Formula (Cell L3): =OR( AND( $J$8 = 5, ID0.SG4@$3 - $J$9 > 3), AND( $J$8 = 3, ID0.SG4@$3 - 
$J$9 > 5))



Sell Exit Formula (Cell N3): =OR( AND( $J$8 = -5, $J$9 - ID0.SG4@$3 > 3), AND( $J$8 = -3, $J$9-
ID0.SG4@$3 > 5))

This is merely a simple example and this will need to be tested and modified to be certain it will work for you. For 
the documentation for the IF function, refer to IF Function.

Limiting Trading to Certain Time Ranges

[Link] - [Top]
This section uses the FRACTIME function.

To restrict trading during only a certain time range, you can use the Disable Auto Trading cell.

Here is an example formula to limit trading during a specific time range: =AND((FRACTIME(J41)) > TIME(9, 30, 
0), FRACTIME(J41) < TIME(16, 15, 0)). J41 contains the Last Bar End DateTime.

Or this formula could be combined into a Buy Entry and Sell Entry formula by using the AND function.

*Last modified Monday, 27th May, 2024.
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General Information about Trading From an Advanced Custom Study

[Link] - [Top]
This page provides documentation for automated trading functions for the Sierra Chart Advanced Custom Study 
Interface and Language (ACSIL). If you are not familiar with ACSIL, refer to the Advanced Custom Study 
Interface and Language page. 

Sierra Chart provides a fully managed environment for automated trading to make it very easy to perform 
automated trading and not get involved in all the low-level details of keeping track of Positions and working 
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Orders. 

Sierra Chart provides a very solid, stable and robust environment for automated trading. Support for server-side 
brackets to exit a position entered through automated trading, is supported. 

Unmanaged automated trading is supported as well if you do not want to rely on or use the automated trade 
management of Sierra Chart.

The trading functions in the Advanced Custom Study Interface work the same as the BuyEntry, SellEntry, 
BuyExit, SellExit Spreadsheet columns in the Spreadsheet System For Trading study. Orders are submitted 
through the sc.BuyEntry, sc.BuyExit, sc.SellEntry and sc.SellExit trading functions that process Buy Entries, Buy 
Exits, Sell Entries, and Sell Exits. 

These functions examine the Position Quantity and Working Orders for the Symbol and Trade Account of the chart 
that your trading study is applied to, and the related Auto Trade Management variables and will only send an order 
(whether simulated or live) if the right conditions are met. For more information about these functions, refer to the 
Submitting And Modifying An Order Through the Advanced Custom Study Interface section.

Automated trading order processing occurs when the sc.BuyEntry, sc.BuyExit, sc.SellEntry and sc.SellExit trading 
functions are called, but do not occur on historical bars or while historical data is being downloaded. One 
exception is the current chart bar which becomes a historical bar during normal chart updating. Order processing 
can occur on that bar and any new bars added. 

On historical bars and during a historical data download, these Entry and Exit Order Action functions are ignored 
and will return SCT_SKIPPED_FULL_RECALC or SCT_SKIPPED_DOWNLOADING_HISTORICAL_DATA. 

Only real time updating or data added to the chart during a replay can cause order processing. This is designed for 
safety. For example, if you are running a replay, since replays start at the very last visible bar where you begin the 
replay, by default, all historical bars prior to that will cause these functions to return 
SCT_SKIPPED_FULL_RECALC since a recalculation occurs on a chart reload and replays perform a chart 
reload.

Any order submitted from ACSIL, can be interacted with on the chart assuming it is an open order, in the same 
way as if it were manually submitted. To support this, the chart containing the automated trading study just needs 
to have Chart Trade Mode enabled. 

Advanced Custom Study Interface Variable Members Relevant to 
Trading

[Link] - [Top]
For a complete list of the variable members of the Advanced Custom Study Interface that are related to automated 
trading, refer to the Variables section on the Auto Trade Management page. 

Variables which are specific for ACSIL trading and not Spreadsheet trading systems, are listed below. 

For the other members of the Advanced Custom Study Interface, refer to the Definitions of Advanced Custom 
Study/System Interface Members page.

sc.AllowOnlyOneTradePerBar

[Link] - [Top]
The default value for this variable is 1 (TRUE). When this variable is set to 1 (TRUE) (by default), only one order 
for each Order Action type (Buy Entry, Buy Exit, Sell Entry, Sell Exit) is allowed for a single chart bar. 

When the trading system has exceeded one order for a bar for a particular Order Action, the Order Action function 
will return SCT_SKIPPED_ONLY_ONE_TRADE_PER_BAR. This applies to order submissions by the Order 
Action functions to Sierra Chart Trade Simulation Mode or to the connected external Trading service, regardless of 
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whether the order filled or not. 

For example, once sc.BuyEntry is called and is successful with an order submission (whether the order fills or 
not), additional calls to sc.BuyEntry will be ignored on the same chart bar and will return 
SCT_SKIPPED_ONLY_ONE_TRADE_PER_BAR. 

On the next chart bar, the call will succeed. sc.BuyExit, sc.SellEntry, and sc.SellExit all work the same way, 
however independently from each other. 

For example, you may have one Buy Entry and one Sell Entry at the same bar, just not two Buy Entires or two Sell 
Entries. 

If an Order Action like sc.BuyEntry is called and the Order Action is ignored for some reason other than relating 
to sc.AllowOnlyOneTradePerBar, this will not be considered a trade on the chart bar, and another one will still 
be allowed. 

For most cases, having 1 trade per bar should be sufficient. We recommend that of this variable be set to 1 (TRUE) 
unless you are confident you are not going to run into unexpected logic in your code which could cause numerous 
or endless trades to occur on a chart bar. 

If you want more control over your trading, then set this variable to 0 (FALSE). If you set this to 0 (FALSE), 
thoroughly test your trading study through backtesting and in Sierra Chart Trade Simulation Mode with live data. 
Otherwise, you could run into some unexpected results where there are continuous trades made on the same chart 
bar.

Sometimes users will incorrectly interpret that the sc.AllowOnlyOneTradePerBar variable when enabled does 
not work properly because when they look at the order fills on the chart, more than one fill of the same Order 
Action type on the same chart bar may exist. This is an incorrect method of coming to this conclusion. However, it 
can be possible that on the same chart bar there can be a Buy Entry, Buy Exit, Sell Entry and Sell Exit.

The location of the order fill represents the Date-Time of that fill. That Date-Time may be on a subsequent chart 
bar compared to the chart bar that actually triggered the order entry. The most current Date-Time is going to be 
used when filling an order. When the chart is replaying it will be the most recent Date-Time loaded into the chart at 
that time. And also the Date-Time of the data feed is going to affect the placement of the order fill during simulated 
and non-simulated trading using real-time data (Not during a replay).

To determine what chart bar actually submitted the order, you need to look at the Trade Activity Log. The Date-
Time of the chart bar triggering the submission of the order will be given in the Order Action Source field. In the 
Order Action Source field look for the text beginning with | Bar start date-time.

sc.GlobalTradeSimulationIsOn

[Link] - [Top]
This variable is set to 1 (TRUE) when Sierra Chart Trade Simulation Mode is enabled on the Trade menu, and set 
to 0 (FALSE) when Trade Simulation Mode on the Trade menu is disabled. 

sc.UseGUIAttachedOrderSetting

Refer to the sc.UseGUIAttachedOrderSetting section.

sc.SupportAttachedOrdersForTrading

Refer to the sc.SupportAttachedOrdersForTrading section.

General Steps to Create an ACSIL Automated Trading System

[Link] - [Top]
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Below are the general steps to create an ACSIL (Advanced Custom Study Interface and Language) based 
automated trading system, using that automated trading system, back testing it and viewing the results from that 
back test.

1. Follow the Step-By-Step Instructions to Create an Advanced Custom Study Function to create a custom 
trading study. 

2. Refer to the Submitting and Modifying An Order Through the Advanced Custom Study Interface 
documentation for the functions to submit orders, and the other documentation on this page to actually 
implement the trading system in the source code. 

3. Add the compiled trading study to the chart you want to perform automated trading on. The Step-By-Step 
Instructions to Create an Advanced Custom Study Function instructions explain how to do this. 

4. The automated trading system will be functional when Trade >> Auto Trading Enabled - Global and 
Trade >> Auto Trading Enabled - Chart are both enabled. For information about when a chart updates 
and when the trading study function will be called, refer to When the Study Function Is Called. 

5. There are also examples available. Refer to Example Trading Systems and Code.
6. To perform back testing of the automated trading system, refer to Back-Testing.
7. When you are ready to perform live trading, if at all, then refer to the Going from Simulation Mode to Live 

Trading. 

Submitting and Modifying An Order Through the Advanced Custom 
Study Interface

[Link] - [Top]
Entry and Exit Order Action Functions

[Link] - [Top]
Order submission is done through the Buy Entry, Buy Exit, Sell Entry and Sell Exit Order Action functions. 

These functions take a s_SCNewOrder structure parameter.

These Entry and Exit functions can be used with either Automatic Looping or Manual Looping. There are different 
versions of these functions whether you are using automatic looping or manual looping. 

The versions of these functions for manual looping require a DataArrayIndex parameter which needs to be set to 
the bar index currently being processed by the study function when the particular Order Action function is called. 
The functions that do not require this parameter, internally have DataArrayIndex set to sc.Index at the time they 
are called.

For information about the global Trade Simulation Mode setting and the sc.SendOrdersToTradeService variable 
which controls whether orders will be simulated or non-simulated, refer to sc.SendOrdersToTradeService.

Buy Entry | Buy Order

[Link] - [Top]
int sc.BuyEntry (s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

int sc.BuyEntry (s_SCNewOrder& NewOrder, int DataArrayIndex); Note: For use with Manual Looping only.

int sc.BuyOrder (s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

int sc.BuyOrder (s_SCNewOrder& NewOrder, int DataArrayIndex); Note: For use with Manual Looping only.

Description: This function requires a s_SCNewOrder structure parameter. 

sc.BuyEntry and sc.BuyOrder are the same. However, when submitting an order for a different Symbol or Trade 
Account compared to the chart the trading study is on, you must the sc.BuyOrder function. 
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For a complete description of the behavior of this Order Action type, refer to the Auto Trade Management page.

Returns: A return value > 0 indicates the order was successfully submitted. If the value is > 0, then this value 
indicates the quantity of the submitted order. If the return value is negative, < 0, the order submission was ignored.

If SCTRADING_ORDER_ERROR is returned, then the reason the order was ignored is logged in the Trade 
Service Log. The return value can also be one of the Ignored Order Error Constants.

Buy Exit

[Link] - [Top]
int sc.BuyExit(s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

int sc.BuyExit (s_SCNewOrder& NewOrder, int DataArrayIndex); Note: For use with Manual Looping only.

Description: This function requires a s_SCNewOrder structure parameter. For a complete description of the 
behavior of this Order Action type, refer to the Auto Trade Management page.

Returns: A return value > 0 indicates the order was successfully submitted. If the value is > 0, then this value 
indicates the quantity of the submitted order. If the return value is negative, < 0, the order submission was ignored. 

If SCTRADING_ORDER_ERROR is returned, then the reason the order was ignored is logged in the Trade 
Service Log. The return value can also be one of the Ignored Order Error Constants.

Sell Entry | Sell Order

[Link] - [Top]
int sc.SellEntry(s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

int sc.SellEntry (s_SCNewOrder& NewOrder, int DataArrayIndex); Note: For use with Manual Looping only.

int sc.SellOrder(s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

int sc.SellOrder (s_SCNewOrder& NewOrder, int DataArrayIndex); Note: For use with Manual Looping only.

Description: This function requires a s_SCNewOrder structure parameter.

sc.SellEntry and sc.SellOrder are the same. However, when submitting an order for a different Symbol or Trade 
Account compared to the chart the trading study is on, you must the sc.SellOrder function. 

For a complete description of the behavior of this Order Action type, refer to the Auto Trade Management page.

Returns: A return value > 0 indicates the order was successfully submitted. If the value is > 0, then this value 
indicates the quantity of the submitted order. If the return value is negative, < 0, the order submission was ignored.

If SCTRADING_ORDER_ERROR is returned, then the reason the order was ignored is logged in the Trade 
Service Log. The return value can also be one of the Ignored Order Error Constants.

Sell Exit

[Link] - [Top]
int sc.SellExit(s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

int sc.SellExit(s_SCNewOrder& NewOrder, int DataArrayIndex); Note: For use with Manual Looping only.

Description: This function requires a s_SCNewOrder structure parameter. For a complete description of the 
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behavior of this Order Action type, refer to the Auto Trade Management page.

Returns: A return value > 0 indicates the order was successfully submitted. If the value is > 0, then this value 
indicates the quantity of the submitted order. If the return value is negative, < 0, the order submission was ignored.

If SCTRADING_ORDER_ERROR is returned, then the reason the order was ignored is logged in the Trade 
Service Log. The return value can also be one of the Ignored Order Error Constants.

sc.SubmitOCOOrder()

[Link] - [Top]
int sc.SubmitOCOOrder(s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

int sc.SubmitOCOOrder(s_SCNewOrder& NewOrder, int BarIndex); Note: For use with Manual Looping only.

Description: This function is for submitting OCO (Order Cancels Order) orders. it is only to be used when 
s_SCNewOrder::OrderType is set to one of the following: 
SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP, 
SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT, 
SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT. 

This function requires a s_SCNewOrder structure parameter.

Returns: A return value > 0 indicates the order was successfully submitted. If the value is > 0, then this value 
indicates the quantity of the submitted order. If the return value is negative, < 0, the order submission was ignored.

If SCTRADING_ORDER_ERROR is returned, then the reason the order was ignored is logged in the Trade 
Service Log. 

The return value can also be one of the Ignored Order Error Constants.

sc.SetAttachedOrders

[Link] - [Top]
Type: Function

void SetAttachedOrders(const s_SCNewOrder& AttachedOrdersConfiguration);

The sc.SetAttachedOrders() function is used to set the Attached Orders configuration on the Trade Window for 
the chart the study is applied to. It does not submit any orders.

Parameters

AttachedOrdersConfiguration: An s_SCNewOrder structure that contains the configuration for the Attached 
Orders. This structure needs to be set in the same way it would be set for a new order which uses Attached Orders. 

Only the Attached Order (Target and Stop) related members are going to be used. It is not necessary to set the 
variables which relate to the parent order like the following: OrderType, Price1, Price2.

The Attached Orders configuration on the Trade Window will be set according to the structure members which 
relate to Attached Orders.

Modifying an Order

[Link] - [Top]
int sc.ModifyOrder(s_SCNewOrder& OrderModification);
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Description: Order modifications are performed with the sc.ModifyOrder() function. 

Only Price1 and/or Price2 of an order and the order quantity can be modified. 

You need to pass in a s_SCNewOrder structure to this function. This is the same structure used for the Order 
Action functions for order entry. 

When this function is called, an order modification request will be sent to the Sierra Chart Trade Simulation 
System or the connected Trading service depending upon whether you are in Trade Simulation Mode and whether 
the order was originally a simulated order.

This function is affected by the sc.SendOrdersToTradeService variable. For more information, refer to 
sc.SendOrdersToTradeService.

When modifying an order, if the specified Price and/or Quantity is not different than the current values or the prior 
pending modification, then no modification will be performed. In this case a message will be added to the Trade 
>> Trade Service Log indicating this.

The entire s_SCNewOrder does not need to be filled in, except for the InternalOrderID member. That must be set 
to the InternalOrderID of the order that you want to modify. The InternalOrderID can be obtained when you 
submitted the order. The InternalOrderID can also be obtained with the sc.GetOrderByIndex(), 
sc.GetNearestTargetOrder(), sc.GetNearestStopOrder() functions.

Only the members that you want to modify, need to be set. For example, if you only want to change the quantity of 
an order, simply pass in a s_SCNewOrder structure with the OrderQuantity member set to the new quantity and 
the InternalOrderID set.

If your automated trading system is making an order modification when another order modification is pending, then 
this is something to consider. For example, if you are changing the quantity, you should consider what the quantity 
is of the prior modification which may still be pending. As of version 1039, when you get order data, the returned 
Price1 and Quantity will be the latest values based upon the most recent modification even if it is a pending 
modification.

Only the following members of the s_SCNewOrder can be set when modifying an order: OrderQuantity, Price1, 
Price2, InternalOrderID. All other members are not relevant because only Price and Quantity can be modified. 

When setting the Prices in the s_SCNewOrder structure, these do not have to be set exactly to a number which is 
an exact multiple of the Tick Size. Sierra Chart will automatically round them to the nearest tick. 

In the case of Target and Stop orders specified with a parent order (Target1Offset, Stop1Offset, Target1Price, 
Stop1Price, ...), when these orders have been submitted, they exist as individual orders that can be individually 
modified. If you wish to modify the prices of these Attached Orders, then you will need to set the Price1 member, 
and not the *Offset/*Price members of the s_SCNewOrder structure. After order submission, these prices are 
always actual prices and never offsets. The order prices for all orders can be clearly seen in the Trade >> Trade 
Orders Window.

When order is modified, all other working orders that are linked to the order you are modifying, will also be 
modified. This applies to price modifications only. Not to the modification of the Order Quantity. Orders may be 
linked when the order is part of an order set that contains an Attached Order with an OCO Group setting of All 
Groups and there was more than OCO Group 1 through 5 is used. You can see if an order is part of a linked group 
by looking at the Link ID field in Trade >> Trade Orders Window. Orders that share the same Link ID are 
linked.

Returns: 1 on a successful order modification. This does not necessarily mean the actual order modification will 
be successful. Only that it succeeded with the initial basic processing. If there is no order found to modify, the 
function returns SCTRADING_ORDER_ERROR. The return value can also be one of the Ignored Order Error 
Constants.
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If the chart is in the process of downloading historical data, the order modification will be ignored and the return 
value will be SCT_SKIPPED_DOWNLOADING_HISTORICAL_DATA.

If the chart is being fully recalculated, which happens when the study is added to the chart chart, the Chartbook the 
study is contained within is opened and other conditions, the order modification will be ignored and the return 
value will be SCT_SKIPPED_FULL_RECALC. 

If automated trading is disabled, the order modification will be ignored and the return value will be 
SCTRADING_ORDER_ERROR. 

For a code example to modify an Attached Order, refer to the 
scsf_TradingExampleWithAttachedOrdersDirectlyDefined function in the /ACS_Source/TradingSystem.cpp 
file in the folder that Sierra Chart is installed to.

Example

s_SCNewOrder ModifyOrder;
ModifyOrder.InternalOrderID = StopAllOrderID;
ModifyOrder.Price1 = NewPrice;

sc.ModifyOrder(ModifyOrder);
            
s_SCNewOrder Structure Members

[Link] - [Top]
The Order Action and the order modification functions require a s_SCNewOrder structure. The following is a 
description of each member of the s_SCNewOrder structure.

[Type: integer] s_SCNewOrder::OrderQuantity

[Link] - [Top]
Specifies order quantity for the order. The default for this is 0. This must be set to a nonzero positive number in the 
case of sc.BuyEntry, sc.SellEntry, sc.BuyOrder, sc.SellOrder. Otherwise, you will receive an order error when 
submitting an order. 

The Quantity setting on the Trade Window for the chart the trading study is applied to is never used, even when 
this is set to 0. 

In the case of a sc.BuyExit or sc.SellExit , if this is set to 0, then the current Trade Position will be flattened. Can 
be sure to expressly set it to 0, if this is what you want to do. If it is set to a nonzero number in the case of an Exit, 
and the quantity is less than the quantity required to flatten the current Trade Position, then that will be the order 
quantity. If it exceeds the quantity necessary to flatten the Trade Position, then the current Trade Position will just 
be flattened and this quantity will be ignored.

When providing a quantity, always use the actual required quantity. If you set 1, the quantity will be 1. In the case 
of the spot Forex markets, you will want to specify the actual number of currency units. For example, 50000 unless 
the particular Forex trading service being used, requires different quantity units like with LMAX.

In the case of when using sc.ModifyOrder, and it is the intention to only modify the price of the order and not the 
quantity, then set the OrderQuantity variable to 0 to let Sierra Chart manage the quantity. This minimizes the 
possibility of the quantity being incorrectly set, when there is a previous order quantity modification still 
outstanding or the server is changing the quantity of the order due to child order management. 

[Type: integer] s_SCNewOrder::OrderType

[Link] - [Top]
Specifies the order type of the new order to submit. Refer to the Order Type Constants section. Order 
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Modifications ignore this member.

[Type: double] s_SCNewOrder::Price1

[Link] - [Top]
Specifies the order price. This must be set as an actual price value. This member needs to be set when you have set 
the OrderType member to:

• SCT_ORDERTYPE_LIMIT
• SCT_ORDERTYPE_STOP
• SCT_ORDERTYPE_STOP_LIMIT
• SCT_ORDERTYPE_MARKET_IF_TOUCHED
• SCT_ORDERTYPE_LIMIT_CHASE
• SCT_ORDERTYPE_LIMIT_TOUCH_CHASE
• SCT_ORDERTYPE_TRAILING_STOP
• SCT_ORDERTYPE_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS
• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS
• SCT_ORDERTYPE_STEP_TRAILING_STOP
• SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_OCO_LIMIT_STOP
• SCT_ORDERTYPE_OCO_LIMIT_STOP_LIMIT
• SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP
• SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT
• SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT
• SCT_ORDERTYPE_LIMIT_IF_TOUCHED
• SCT_ORDERTYPE_BID_ASK_QUANTITY_TRIGGERED_STOP
• SCT_ORDERTYPE_TRIGGERED_LIMIT
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP
• SCT_ORDERTYPE_STOP_WITH_BID_ASK_TRIGGERING
• SCT_ORDERTYPE_STOP_WITH_LAST_TRIGGERING
• SCT_ORDERTYPE_LIMIT_IF_TOUCHED_CLIENT_SIDE
• SCT_ORDERTYPE_MARKET_IF_TOUCHED_CLIENT_SIDE
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP_LIMIT
• SCT_ORDERTYPE_STOP_LIMIT_CLIENT_SIDE
• SCT_ORDERTYPE_TRIGGERED_STOP

In the case of SCT_ORDERTYPE_LIMIT or SCT_ORDERTYPE_MARKET_IF_TOUCHED, if Price1 is set to 
0, then it will be set to the current Bid price if the order is a Sell order or it will be set to the current Ask price if the 
order is a Buy order. 

Price1 is always rounded to the nearest tick upon final order submission. So it does not have to be precisely set.

The current bid price can be accessed with sc.Bid and the current ask price with sc.Ask. 

s_SCNewOrder::Price1 Code Example

float BarLow = sc.Low[sc.Index];            

            

s_SCNewOrder NewOrder;

NewOrder.OrderQuantity = 1;



NewOrder.OrderType = SCT_ORDERTYPE_STOP;

NewOrder.TimeInForce = SCT_TIF_DAY;

NewOrder.Price1 = BarLow;            

                

[Type: double] s_SCNewOrder::Price2

[Link] - [Top]
Depending upon the Order Type, Price2 specifies a second price for the order. Refer to the table below for what 
specific price it sets based on the order type and whether it is optional or not.

In the case of Stop-Limit orders if Price2 is not set, then the Limit price will be automatically calculated based 
upon the Stop-Limit Order Limit Offset >> Primary Orders setting on the Trade Window. 

In the case of Stop-Limit orders, the Stop-Limit Order Limit Offset >> Primary Orders setting can also be set 
by the s_SCNewOrder::StopLimitOrderLimitOffset member. 

Based on the below table, if the Limit price of a Stop-Limit order cannot be set with Price2, then it needs to be set 
by using s_SCNewOrder::StopLimitOrderLimitOffset instead.

Price2 must be set as an actual price value. It is not an offset.

The following are the order types which support Price2:

• SCT_ORDERTYPE_STOP_LIMIT: Optional. Limit price.
• SCT_ORDERTYPE_TRAILING_STOP_LIMIT: Optional. Limit price.
• SCT_ORDERTYPE_OCO_LIMIT_STOP: Required. Stop price.
• SCT_ORDERTYPE_OCO_LIMIT_STOP_LIMIT: Required. Stop price.
• SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT: Required. Sell Limit price.
• SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP: Required. Sell Stop price.
• SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT: Required. Sell Stop price.
• SCT_ORDERTYPE_STEP_TRAILING_STOP: Required. Step Amount as price value, not in ticks.
• SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT: Required. Step Amount as price value, not in 

ticks.
• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS: Required. Trigger price. 
• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS: Required. Trigger 

price.
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP: Required. Trigger price. Step Amount 

is automatically set to the trailing stop initial offset.
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT: Required. Trigger price. Step 

Amount is automatically set to the trailing stop initial offset.
• SCT_ORDERTYPE_TRIGGERED_LIMIT: Required. Sets the Trigger price.
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP: Required. Sets the volume amount.
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP_LIMIT: Required. Sets the volume 

amount. 
• SCT_ORDERTYPE_STOP_LIMIT_CLIENT_SIDE: Optional. Limit price.<
• SCT_ORDERTYPE_TRIGGERED_STOP: Required. Sets the Trigger price.

Price2 is always rounded to the nearest tick upon final order submission. So it does not have to be precisely set.

When modifying a Stop-Limit type order, if Price2 is not set, then the Limit price will be adjusted to maintain the 
identical offset it had to the original Price1 price if a new Price1 is set when modifying the order.

[Type: double] s_SCNewOrder::StopLimitOrderLimitOffset
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[Link] - [Top]
When the StopLimitOrderLimitOffset variable is set, this will set the Set >> Stop Limit Order Limit Offset >> 
Primary Orders setting on the Trade Window for the chart.

The value needs to be specified as an actual price value and is converted to Ticks.

Setting StopLimitOrderLimitOffset is one way to control the Limit price of a Stop-Limit order. The other 
method is to set Price2.

In the case of when using the Submitting and Managing Orders for Different Symbol and/or Trade Account 
functionality, StopLimitOrderLimitOffset is used as the offset for the Limit price of Stop-Limit Attached Orders. 
If this member is not set, then the Stop order Price2 will be set the same as Price1. This member does not control 
the Limit price (Price2) of the parent/main Stop-Limit order. That must be set through the Price2 member. 

[Type: integer] s_SCNewOrder::InternalOrderID

[Link] - [Top]
When submitting a new order, this is a member that you do not set. When you call one of the Order Action 
functions (sc.BuyEntry(), sc.BuyExit(), sc.SellEntry(), sc.SellExit), then this will be set to the Sierra Chart 
InternalOrderID of the order if the order has been accepted. 

If the variable has not been set, it remains at 0 and this means the order submission was ignored. The reason an 
order can be ignored is explained in detail in the documentation for each of the Order Action functions. 

This InternalOrderID can be later used to cancel the order, modify the order, or get the details of an order including 
its status by using the sc.GetOrderByOrderID function.

When you submit an order and get the InternalOrderID for a subsequent order modification or cancellation, most 
likely you will not need it at that time and you need to remember it. Therefore, assign it to a Persistent Variable for 
use on subsequent calls into the study function. Refer to the code example below.

The InternalOrderID member needs to be set when you are modifying an order.

There is one special consideration with the Internal Order ID. This is when an order is split into more than one 
order when there are multiple OCO Groups used for the Attached Orders. In this case there will be more than one 
order, each with their own Internal Order ID. The number of orders is equal to the number of OCO Groups used.

For example, if an order has 2 Targets attached to it, the main order will be split into two orders. The other orders 
will have the s_SCTradeOrder::LinkID set to this InternalOrderID you get back when submitting the order. To 
access these other orders, iterate through the order list with the sc.GetOrderByIndex function and check the 
s_SCTradeOrder::LinkID member, to find these other orders.

s_SCNewOrder::InternalOrderID Code Example

//Create a reference to a persistent integer variable for the order ID so it 
can be modified or canceled. 
int& InternalOrderID = sc.GetPersistentInt(1);

// Create an s_SCNewOrder object. 
s_SCNewOrder NewOrder;
NewOrder.OrderQuantity = 1;
NewOrder.OrderType = SCT_MARKET;

// Buy when the last price crosses the moving average from below.
if (sc.CrossOver(Last, SimpMovAvgSubgraph) == CROSS_FROM_BOTTOM && 
sc.GetBarHasClosedStatus() == BHCS_BAR_HAS_CLOSED)
{
    int Result = sc.BuyEntry(NewOrder);
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    if (Result > 0) //If there has been a successful order entry, then draw 
an arrow at the low of the bar.
    {
        BuyEntrySubgraph[sc.Index] = sc.Low[sc.Index];

        // Remember the order ID for subsequent modification and 
cancellation
        InternalOrderID = NewOrder.InternalOrderID;
    }
}
                
[Type: integer] s_SCNewOrder::InternalOrderID2

[Link] - [Top]
This is the same as InternalOrderID except that it is used to receive the InternalOrderID of the second order when 
you have submitted an OCO order pair.

[Type: SCString] s_SCNewOrder::TextTag

[Link] - [Top]
This is an optional text string that can be set to any free-form text that you want, to help identify an order. It is 
displayed at the end of the Order Action Source field for the order in the Trade >> Trade Activity Log >> 
Trade Activity tab. 

It is only displayed in the Order Action Source field for the initial order entry. Therefore, you will only see it for 
the very first line for the order in the Trade Activity Log.

It is automatically prefixed with the Chart Name and the Study Name. So you will have clear identification as to 
the source of an order. Even without specifying the TextTag, the Order Action Source will display the 
originating chart and Study Names for the order. 

This field also sets the Text Tag field of the order as well. For further details, refer to Text Tag. 

TextTag also sets the Note field in the Trade Activity Log. 

[Type: integer] s_SCNewOrder::TimeInForce

[Link] - [Top]
This member sets the Time in Force for the order. These are the available constants that can be used: 

• SCT_TIF_DAY
• SCT_TIF_GTC
• SCT_TIF_GOOD_TILL_CANCELED
• SCT_TIF_IMMEDIATE_OR_CANCEL
• SCT_TIF_FILL_OR_KILL

This member also sets the Time in Force for any Attached Orders used as well. If this is not specified, then the 
Time in Force will be SCT_TIF_DAY. 

[Type: double] s_SCNewOrder::Target1Offset

[Link] - [Top]
[Type: double] s_SCNewOrder::Target2Offset

[Type: double] s_SCNewOrder::Target3Offset

[Type: double] s_SCNewOrder::Target4Offset
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[Type: double] s_SCNewOrder::Target5Offset

[Type: double] s_SCNewOrder::Target1Offset_2

[Type: double] s_SCNewOrder::Target2Offset_2

[Type: double] s_SCNewOrder::Target3Offset_2

[Type: double] s_SCNewOrder::Target4Offset_2

[Type: double] s_SCNewOrder::Target5Offset_2

The description here applies to all of the above s_SCNewOrder members.

This specifies the offset for a Target Attached Order (1, 2, 3, 4, 5) to submit along with the parent order. This 
member only applies when using the sc.BuyEntry and sc.SellEntry Order Actions. 

When this member is set to a nonzero value, then a Limit Attached Order will be attached to the main order unless 
a different order type is specified with the AttachedOrderTarget#Type member. If this member is set to 0, the 
default, a Target Attached order will not be used. 

The offset needs to be specified as an actual price value. For example, to specify an actual offset of 2 points from 
the parent order, use 2.0. To specify an offset as a number of price ticks, it needs to be specified as NumberOfTicks 
* sc.TickSize. Example: 4*sc.TickSize.

When this variable is set, you will notice that the associated Trade Window for the chart that the trading system is 
applied to, will list this Target 1, 2, 3, 4, 5 order. 1, 2, 3, 4, 5 corresponds to the OCO Group setting on the 
Attached Orders tab of the Trade Window.

The Target#Offset_2 member sets the Attached Order for the second OCO order in an OCO parent order, like 
SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP.

It is not necessary to set sc.SupportAttachedOrdersForTrading to TRUE (1) for these Attached Orders to be 
used.

For a code example, refer to the scsf_TradingExampleWithAttachedOrdersDirectlyDefined function in the /
ACS_Source/TradingSystem.cpp file in the folder that Sierra Chart is installed to.

When you are modifying one of these Attached Order prices, you will not use the Target#Offset members, instead 
you will use the Price1 member instead and modify the individual Attached Order by specifying the 
InternalOrderID of the order. After the order is initially submitted, you will need to specify the actual order price 
you want to modify the order to. You will no longer use an offset. 

[Type: integer] s_SCNewOrder::Target1InternalOrderID

[Link] - [Top]
[Type: integer] s_SCNewOrder::Target2InternalOrderID

[Type: integer] s_SCNewOrder::Target3InternalOrderID

[Type: integer] s_SCNewOrder::Target4InternalOrderID

[Type: integer] s_SCNewOrder::Target5InternalOrderID

[Type: integer] s_SCNewOrder::Target1InternalOrderID_2
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[Type: integer] s_SCNewOrder::Target2InternalOrderID_2

[Type: integer] s_SCNewOrder::Target3InternalOrderID_2

[Type: integer] s_SCNewOrder::Target4InternalOrderID_2

[Type: integer] s_SCNewOrder::Target5InternalOrderID_2

This is set to the Internal Order ID of the Target 1, 2, 3, 4, 5 Attached Order, after you call one of the Order Action 
functions and the order has been accepted by the Auto-Trade Management System. 

The Target#InternalOrderID_2 members are for the Attached Orders for the second OCO order in an OCO 
parent order, like SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP.

[Type: double] s_SCNewOrder::Stop1Offset

[Link] - [Top]
[Type: double] s_SCNewOrder::Stop2Offset

[Type: double] s_SCNewOrder::Stop3Offset

[Type: double] s_SCNewOrder::Stop4Offset

[Type: double] s_SCNewOrder::Stop5Offset

[Type: double] s_SCNewOrder::Stop1Offset_2

[Type: double] s_SCNewOrder::Stop2Offset_2

[Type: double] s_SCNewOrder::Stop3Offset_2

[Type: double] s_SCNewOrder::Stop4Offset_2

[Type: double] s_SCNewOrder::Stop5Offset_2

The description here applies to all of the above members.

This specifies the offset for a Stop Attached Order (1, 2, 3, 4, 5) to submit along with the parent order. This 
member only applies when using the sc.BuyEntry and sc.SellEntry Order Actions. 

When this member is set to a nonzero value, then a Stop Attached Order will be attached to the main order unless a 
different order type is specified with the AttachedOrderStop#Type member. When this member is set to a zero 
value, then a Stop Attached order will not be used. 

The offset needs to be specified as an actual price value. For example, to specify an actual offset of 2 points from 
the parent order, use 2.0. To specify an offset as a number of price ticks, it needs to be specified as NumberOfTicks 
* sc.TickSize. Example: 4*sc.TickSize.

When this variable is set, you will notice that the associated Trade Window for the chart that the trading system is 
applied to, will list this Stop 1, 2, 3, 4, 5 order. 1, 2, 3, 4, 5 corresponds to the OCO Group setting on the Attached 
Orders tab of the Trade Window.

The Stop#Offset_2 member sets the Attached Order for the second OCO order in an OCO parent order, like 
SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP.

It is not necessary to set sc.SupportAttachedOrdersForTrading to TRUE (1) for these Attached Orders to be 
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used.

For a code example, refer to the scsf_TradingExampleWithAttachedOrdersDirectlyDefined function in the /
ACS_Source/TradingSystem.cpp file in the folder that Sierra Chart is installed to.

When you are modifying one of these Attached Order prices, you will not use the Stop#Offset members, instead 
you will use the Price1 member instead and modify the individual Attached Order by specifying the 
InternalOrderID of the order. After the order is initially submitted, you will need to specify the actual order price 
you want to modify the order to. You will no longer use an offset. 

[Type: double] s_SCNewOrder::StopAllOffset

[Link] - [Top]
[Type: double] s_SCNewOrder::StopAllOffset_2

StopAllOffset works identically to Stop#Offset, except that the OCO Group is All Groups. When using 
StopAllOffset, the Stop#Offset members are ignored.

StopAllOffset cannot be used if there are no Target orders set since the Stop orders will depend on the Target 
orders for the order Quantity for each of the corresponding attached stops. In this case use Stop1Offset instead.

The StopAllOffset_2 member is for the Stop Attached Order for the second OCO order in an OCO parent order, 
like SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP.

[Type: double] s_SCNewOrder::Target1Price

[Link] - [Top]
[Type: double] s_SCNewOrder::Target2Price

[Type: double] s_SCNewOrder::Target3Price

[Type: double] s_SCNewOrder::Target4Price

[Type: double] s_SCNewOrder::Target5Price

[Type: double] s_SCNewOrder::Target1Price_2

[Type: double] s_SCNewOrder::Target2Price_2

[Type: double] s_SCNewOrder::Target3Price_2

[Type: double] s_SCNewOrder::Target4Price_2

[Type: double] s_SCNewOrder::Target5Price_2

The description here applies to all of the above members.

These variables allow you to specify an actual Target price for an Attached Order rather than an offset. 

These variables specify the price for a Target Attached Order (1, 2, 3, 4, 5) to submit along with the parent order. 
This member only applies to the sc.BuyEntry and sc.SellEntry Order Actions. 

When the variable is set to a nonzero value, then a Limit Attached Order will be attached to the main parent order. 
Otherwise, it will not be. Use an actual price value. 

When this variable is set, you will notice that the associated Trade Window for the chart that the trading system is 
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applied to, will list this Target 1, 2, 3, 4, 5 order. 

By default the Target order is a Limit order type. 1, 2, 3, 4, 5 in the member name corresponds to the OCO Group 
setting on the Attached Orders tab of the Trade Window.

The Target#Price_2 members set the Attached Order for the second OCO order in an OCO parent order, like 
SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP.

It is not necessary to set sc.SupportAttachedOrdersForTrading to TRUE (1) for these Attached Orders to be 
used.

For a code example, refer to the scsf_TradingExampleWithAttachedOrdersUsingActualPrices function in the /
ACS_Source/TradingSystem.cpp file in the folder that Sierra Chart is installed to.

Although you specify an actual Target price with these variables, this price is converted to an offset based upon the 
parent order price or based upon the expected fill price of a parent Market order. Additionally, when there is a fill 
of the parent order, the Target orders will be adjusted to maintain the original specified offset relative to the fill 
price of the parent. Therefore, the actual price may change slightly.

For example, if the parent order price is 100 or is expected to fill at 100, you specify a Target price of 105, and the 
parent order fills at 100.50, then the Target will be adjusted to 105.50 even though you specified 105 originally. 
The offset at the time of order submission was 5, so that offset is maintained on a fill of the parent. Therefore, you 
might have to modify the order after the status changes to Open to make sure it has the price you originally 
specified. 

When you are modifying one of these Attached Order prices, you will not use the Target#Price members, instead 
you will use the Price1 member instead.

[Type: double] s_SCNewOrder::Stop1Price

[Link] - [Top]
[Type: double] s_SCNewOrder::Stop2Price

[Type: double] s_SCNewOrder::Stop3Price

[Type: double] s_SCNewOrder::Stop4Price

[Type: double] s_SCNewOrder::Stop5Price

[Type: double] s_SCNewOrder::Stop1Price_2

[Type: double] s_SCNewOrder::Stop2Price_2

[Type: double] s_SCNewOrder::Stop3Price_2

[Type: double] s_SCNewOrder::Stop4Price_2

[Type: double] s_SCNewOrder::Stop5Price_2

The description here applies to all of the above members.

These variables allow you to specify an actual Stop price for an Attached Order rather than an offset. 

These variables specify the price for a Stop Attached Order (1, 2, 3, 4, 5) to submit along with the parent order. 
This member only applies to the sc.BuyEntry and sc.SellEntry Order Actions. 

When the variable is set to a nonzero value, then a Stop Attached Order will be attached. Otherwise, it will not. 



Use an actual price value. 

When this variable is set, you will notice that the associated Trade Window for the chart that the trading system is 
applied to, will list this Stop 1, 2, 3, 4, 5 order. 

By default the Stop order is a Stop order type. 1, 2, 3, 4, 5 in the member name corresponds to the OCO Group 
setting on the Attached Orders tab of the Trade Window.

The Stop#Price_2 members set the Attached Order for the second OCO order in an OCO parent order, like 
SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP.

It is not necessary to set sc.SupportAttachedOrdersForTrading to TRUE (1) for these Attached Orders to be 
used. This is implied when setting one of these members.

For a code example, refer to the scsf_TradingExampleWithAttachedOrdersUsingActualPrices function in the /
ACS_Source/TradingSystem.cpp file in the folder that Sierra Chart is installed to.

Although you specify an actual Stop price with these variables, this price is converted to an offset based upon the 
parent order price or based upon the expected fill price of a parent Market order. Additionally, when there is a fill 
of the parent order, the Stop orders will be adjusted to maintain the original specified offset relative to the fill price 
of the parent. Therefore, the actual price may change slightly. 

For example, if the parent order price is 100 or is expected to fill at 100, you specify a Stop price of 95, and the 
parent order fills at 100.50, then the Stop will be adjusted to 95.50 even though you specified 95 originally. The 
offset at the time of order submission was 5, so that offset is maintained on a fill of the parent. Therefore, you 
might have to modify the order after the status changes to Open to make sure it has the price you originally 
specified. 

When you are modifying one of these Attached Order prices, you will not use the s_SCNewOrder::Stop#Price 
members, instead you will use the Price1 member instead. 

[Type: double] s_SCNewOrder::StopAllPrice

[Link] - [Top]
[Type: double] s_SCNewOrder::StopAllPrice_2

StopAllPrice works idetically to Stop#Price, except that the OCO Group is All Groups. When using 
StopAllPrice, Stop#Offset members are ignored.

The StopAllPrice_2 member is for the Stop Attached Order for the second OCO order in an OCO parent order, 
like SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP.

[Type: integer] s_SCNewOrder::Stop1InternalOrderID

[Link] - [Top]
[Type: integer] s_SCNewOrder::Stop2InternalOrderID

[Type: integer] s_SCNewOrder::Stop3InternalOrderID

[Type: integer] s_SCNewOrder::Stop4InternalOrderID

[Type: integer] s_SCNewOrder::Stop5InternalOrderID

[Type: integer] s_SCNewOrder::StopAllInternalOrderID

[Type: integer] s_SCNewOrder::Stop1InternalOrderID_2



[Type: integer] s_SCNewOrder::Stop2InternalOrderID_2

[Type: integer] s_SCNewOrder::Stop3InternalOrderID_2

[Type: integer] s_SCNewOrder::Stop4InternalOrderID_2

[Type: integer] s_SCNewOrder::Stop5InternalOrderID_2

[Type: integer] s_SCNewOrder::StopAllInternalOrderID_2

This is set to the Internal Order ID of the Stop 1, 2, 3, 4, 5 Attached Order after calling one of the Order Action 
functions and the order has been accepted by the Auto-Trade Management System.

In the case when you are using StopAllOffset , then for every Target# being used, the corresponding 
Stop#InternalOrderID will be set, since there will be multiple Stop orders, one for each Target#. 

The StopAllInternalOrderID member is set when using StopAllOffset to specify the offset for the Stop order or 
orders. It will be set to the Link Internal Order ID used by all of the Stop orders. The Link Internal Order ID 
(Link ID) is displayed in the Trade >> Trade Orders Window.

When there is an Attached Order that uses the OCO Group All Groups which occurs when using StopAllOffset, 
and there are multiple Target orders, this Attached Order will be split up into multiple orders to match the number 
of Target orders. In the case when there are multiple Stop orders, then StopAllInternalOrderID is set to the 
Internal Order ID of the first Stop order. This Internal Order ID is also the same as the Link Internal Order ID for 
the multiple Stop orders which are linked together.

In the case when StopAllInternalOrderID is set, Stop1InternalOrderID#(1 through 5) will also be set for each 
of the multiple orders resulting from the split as explained above.

[Type: unsigned integer] s_SCNewOrder::OCOGroup1Quantity

[Link] - [Top]
[Type: unsigned integer] s_SCNewOrder::OCOGroup2Quantity

[Type: unsigned integer] s_SCNewOrder::OCOGroup3Quantity

[Type: unsigned integer] s_SCNewOrder::OCOGroup4Quantity

[Type: unsigned integer] s_SCNewOrder::OCOGroup5Quantity

Set this to the Order Quantity you want for the Target and Stop Attached Orders 1, 2, 3, 4, 5 respectively. Keep in 
mind that the total of all the Attached Order OCO Groups must equal the quantity of the parent order. If they do 
not, the order will be rejected. This is an optional variable to set and will be automatically set if left at the default 
of 0.

[Type: char] s_SCNewOrder::AttachedOrderTarget1Type

[Link] - [Top]
[Type: char] s_SCNewOrder::AttachedOrderTarget2Type

[Type: char] s_SCNewOrder::AttachedOrderTarget3Type

[Type: char] s_SCNewOrder::AttachedOrderTarget4Type



[Type: char] s_SCNewOrder::AttachedOrderTarget5Type

By default when you specify an Attached Order Target Price or Offset, the order type is Limit. Use any of these 
members to change the order type for the corresponding Target OCO group. The possible order types are listed 
below:

• SCT_ORDERTYPE_LIMIT
• SCT_ORDERTYPE_LIMIT_CHASE
• SCT_ORDERTYPE_LIMIT_TOUCH_CHASE
• SCT_ORDERTYPE_MARKET_IF_TOUCHED
• SCT_ORDERTYPE_MARKET_IF_TOUCHED_CLIENT_SIDE
• SCT_ORDERTYPE_LIMIT_IF_TOUCHED_CLIENT_SIDE

For complete documentation for these Order Types, refer to Order Types. The Order Types documentation is 
useful to understand the related structure members for these order types.

[Type: char] s_SCNewOrder::AttachedOrderStop1Type

[Link] - [Top]
[Type: char] s_SCNewOrder::AttachedOrderStop2Type

[Type: char] s_SCNewOrder::AttachedOrderStop3Type

[Type: char] s_SCNewOrder::AttachedOrderStop4Type

[Type: char] s_SCNewOrder::AttachedOrderStop5Type

[Type: char] s_SCNewOrder::AttachedOrderStopAllType

By default when you specify an Attached Order Stop Price or Stop Offset, the order type is Stop. Use any of these 
members to change the order type for the corresponding Stop OCO group. The possible order types are listed 
below:

• SCT_ORDERTYPE_STOP
• SCT_ORDERTYPE_STOP_LIMIT
• SCT_ORDERTYPE_TRAILING_STOP
• SCT_ORDERTYPE_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS
• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS
• SCT_ORDERTYPE_STEP_TRAILING_STOP
• SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_BID_ASK_QUANTITY_TRIGGERED_STOP
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP
• SCT_ORDERTYPE_STOP_WITH_BID_ASK_TRIGGERING
• SCT_ORDERTYPE_STOP_WITH_LAST_TRIGGERING
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP_LIMIT
• SCT_ORDERTYPE_STOP_LIMIT_CLIENT_SIDE
• SCT_ORDERTYPE_TRIGGERED_LIMIT: The Trigger price offset is set with the 

s_SCNewOrder::TriggeredLimitOrStopAttachedOrderTriggerOffset member.
• SCT_ORDERTYPE_TRIGGERED_STOP: The Trigger price offset is set with the 

s_SCNewOrder::TriggeredLimitOrStopAttachedOrderTriggerOffset member. 
For complete documentation for these Order Types, refer to Order Types. The Order Types documentation is 
useful to understand the related structure members for these order types.
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[Type: double] s_SCNewOrder::MaximumChaseAsPrice

[Link] - [Top]
When using a Limit Chase order type for the main order, not an Attached Order, this specifies the maximum chase 
amount.

Specify the maximum chase amount as a price value and not in Ticks. For example, if you want the maximum 
chase amount to be 2.0, then set this to 2.0.

[Type: double] s_SCNewOrder::AttachedOrderMaximumChase

[Link] - [Top]
When using a Limit Chase order type for a Target Attached Order, this specifies the maximum chase amount. 

Specify this as a price value, not in Ticks. For example, if you want the maximum chase amount to be 2.0, then set 
this to 2.0. 

This is a common setting and applies to all OCO Attached Order groups.

[Type: double] s_SCNewOrder::TrailStopStepPriceAmount

[Link] - [Top]
When using the SCT_ORDERTYPE_STEP_TRAILING_STOP, 
SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT, 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP , 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT order types for a Stop Attached Order, this 
variable specifies the step amount as a price value. 

Do not specify this in Ticks. This is a common setting and applies to all OCO Attached Order groups.

In the case of when using one of these order types as the main order and not an Attached Order, then the step 
amount can only be specified with the SCT_ORDERTYPE_STEP_TRAILING_STOP and 
SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT order types, and it needs to be specified using the Price2 
variable. 

[Type: double] s_SCNewOrder::AttachedOrderStop1_TriggeredTrailStopTriggerPriceOffset

[Link] - [Top]
[Type: double] s_SCNewOrder::AttachedOrderStop1_TriggeredTrailStopTriggerPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop2_TriggeredTrailStopTriggerPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop3_TriggeredTrailStopTriggerPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop4_TriggeredTrailStopTriggerPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop5_TriggeredTrailStopTriggerPriceOffset 

The description here applies to all of the above structure members.

These variables allow you to set the trigger offset for the following Triggered Trailing Stop Attached Order types: 
(SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS, 
SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS, 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP, 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT). 

This corresponds to the Trigger Offset setting for a Triggered Trailing Stop on the Targets tab of the Trade 
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Window. 

These variables (1, 2, 3, 4, 5) apply to the 5 different OCO groups available for Attached Orders. 

Specify this as an actual price value, not in Ticks according to the Tick Size of the symbol. 

[Type: double] s_SCNewOrder::AttachedOrderStop1_TriggeredTrailStopTrailPriceOffset

[Link] - [Top]
[Type: double] s_SCNewOrder::AttachedOrderStop1_TriggeredTrailStopTrailPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop2_TriggeredTrailStopTrailPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop3_TriggeredTrailStopTrailPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop4_TriggeredTrailStopTrailPriceOffset 

[Type: double] s_SCNewOrder::AttachedOrderStop5_TriggeredTrailStopTrailPriceOffset 

The description here applies to all of the above structure members.

These variables allow you to set the trailing offset for the following Triggered Trailing Stop Attached Order types: 
(SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS, 
SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS, 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP, 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT). 

This corresponds to the Trail Offset setting for a Triggered Trailing Stop on the Targets tab of the Trade Window. 

These variables (1, 2, 3, 4, 5) apply to the 5 different OCO groups available for Attached Orders. 

Specify this as an actual price value, not in Ticks according to the Tick Size of the symbol. 

[Type: integer] s_SCNewOrder::MoveToBreakEven.Type

[Link] - [Top]
When you have set a Stop Attached Order to an order, then this member allows you to set a move to breakeven 
action to be applied to the Stop orders.

This can be set to one of the following integer constants:

• MOVETO_BE_ACTION_TYPE_OFFSET_TRIGGERED
• MOVETO_BE_ACTION_TYPE_OCO_GROUP_TRIGGERED
• MOVETO_BE_ACTION_TYPE_TRAIL_TO_BREAKEVEN
• MOVETO_BE_ACTION_TYPE_OFFSET_TRIGGERED_TRAIL_TO_BREAKEVEN

For documentation for the move to breakeven action that can be applied to a stop, refer to Move to Breakeven For 
Stop on the Attached Orders page.

This is a common setting and applies to all Stop Attached Orders set on the main order.

Also, refer to s_SCNewOrder::MoveToBreakEven.BreakEvenLevelOffsetInTicks, 
s_SCNewOrder::MoveToBreakEven.TriggerOffsetInTicks, 
s_SCNewOrder::MoveToBreakEven.TriggerOCOGroup. 

Example Code

             //Set up a move to breakeven action for the common stop.When 
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Target 1 is filled, the order will be moved to breakeven +1

             NewOrder.MoveToBreakEven.Type = 
MOVETO_BE_ACTION_TYPE_OCO_GROUP_TRIGGERED;

             NewOrder.MoveToBreakEven.BreakEvenLevelOffsetInTicks= 1;

             NewOrder.MoveToBreakEven.TriggerOCOGroup= OCO_GROUP_1; 

                

[Type: integer] s_SCNewOrder::MoveToBreakEven.BreakEvenLevelOffsetInTicks

[Link] - [Top]
When using a move to breakeven action on a Stop Attached Order, then this sets the Breakeven Level Offset . 
This is specified in Ticks. For a complete description, refer to Move to Breakeven For Stop on the Attached Orders 
page.

[Type: integer] s_SCNewOrder::MoveToBreakEven.TriggerOffsetInTicks

[Link] - [Top]
When using a move to breakeven action on a Stop Attached Order, then this sets the Trigger Offset . This is 
specified in Ticks. For a complete description, refer to Move to Breakeven For Stop on the Attached Orders page.

[Type: integer] s_SCNewOrder::MoveToBreakEven.TriggerOCOGroup

[Link] - [Top]
When using a move to breakeven action on a Stop Attached Order, then this sets the Trigger OCO Group 
Number . This can be set to OCO_GROUP_1, OCO_GROUP_2, OCO_GROUP_3, OCO_GROUP_4, 
OCO_GROUP_5. For a complete description, refer to Move to Breakeven For Stop on the Attached Orders page.

[Type: SCString] s_SCNewOrder::Symbol

[Link] - [Top]
When submitting an order for a symbol different than the chart the trading study is applied to, set this member to 
that symbol. Otherwise, this member must not be set.

This must only be specified when submitting an order for a symbol different than the chart the trading study is 
applied to. 

For more information, refer to Submitting and Managing Orders for Different Symbol and/or Trade Account. 

[Type: SCString] s_SCNewOrder::TradeAccount

[Link] - [Top]
When submitting an order for a Trade Account different than selected on the Trade Window for the chart the 
trading study is applied to, set this member to that Trade Account identifier. These are the very same Trade 
Account identifiers listed on the Trade Window Trade Accounts list. 

This must only be specified when submitting an order for a different Trade Account than selected on the Trade 
Window for the chart the trading study is applied to. 

For more information, refer to Submitting and Managing Orders for Different Symbol and/or Trade Account. 

[Type: int] s_SCNewOrder::SubmitAsHeldOrder
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[Link] - [Top]
Set this variable to 1 to cause the order to be submitted in a held state. It will be held on the Sierra Chart side. 

It can be sent through the Trade Orders Window by selecting the order in the list and using the Send Held menu 
command.

[Type: function] s_SCNewOrder::Reset()

[Link] - [Top]
The Reset function resets all of the variables/members of the s_SCNewOrder structure object that you have 
defined in your study function, back to the defaults. This is useful if you wish to submit or modify another order 
and want to have the structure object reset back to the defaults. 

Attached Orders and OCO Main Order Types

[Link] - [Top]
When you have specified Attached Orders by using Target#Offset, Stop#Offset, Target#Price, and/or Stop#Price 
members of s_SCNewOrder, and the OrderType member, which sets the parent order type, is set to one of the 
following order types:

• SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP
• SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT
• SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT

Then the Attached Orders will be attached to each of the 2 orders in the OCO order pair. So you will have 2 sets of 
Attached Orders.

Modifying Orders in OCO Order Types

[Link] - [Top]
When you submit an order using one of the OCO order types that are listed below, there are two independent 
orders submitted. Although these orders are in an OCO group. When one of them is filled or canceled, the other 
one will be canceled as well. Each of these orders exist as independent orders that are modified separately in the 
case when you need to modify the price or quantity of one of these orders. When using the sc.ModifyOrder 
function, you will need to specify the Internal Order ID of the specific order to modify, and set either the new price 
and/or quantity. When setting the price you will always use the s_SCNewOrder::Price1 member no matter which 
order in the OCO group you are modifying the price of. 

• SCT_ORDERTYPE_OCO_LIMIT_STOP
• SCT_ORDERTYPE_OCO_LIMIT_STOP_LIMIT
• SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP
• SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT
• SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT

Submitting and Managing Orders for Different Symbol and/or Trade Account

[Link] - [Top]
It is supported to submit an order, modify that order and cancel that order for a different Symbol and/or Trade 
Account than the chart the trading study is applied to.

The standard method for trading a different Symbol than the Symbol for the chart bars themselves, is by setting the 
Trade and Current Quote Symbol to the Symbol that you want to submit, modify, and cancel orders for. This 
setting is in Chart >> Chart Settings. 

The ACSIL variable for this is sc.TradeAndCurrentQuoteSymbol.

However, it is possible to directly specify a different Symbol and/or Trade Account when submitting an order from 
the ACSIL. This section here documents this. 
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This order must be submitted by using the sc.BuyOrder and the sc.SellOrder functions. Note: You cannot use the 
sc.BuyEntry, sc.SellEntry, sc.BuyExit, sc.SellExit functions.

Attached Orders are supported with these functions. Although only 1 Target and/or 1 Stop is supported when 
submitting an order for a different Symbol and/or Trade Account. 

When submitting an order for a different Symbol and/or Trade Account, the trading is unmanaged. So therefore the 
Automated Trading Management Variables do not apply. However, the following still apply and can reject orders:

• SCT_SKIPPED_DOWNLOADING_HISTORICAL_DATA 
• SCT_SKIPPED_FULL_RECALC: To avoid this error in your automated trading system study, add an if 

check for sc.IsFullRecalculation, after the sc.SetDefaults code block. When sc.IsFullRecalculation is 
true, then return from the study function to prevent any order actions from occurring.

• SCT_SKIPPED_INVALID_INDEX_SPECIFIED 
• SCT_SKIPPED_TOO_MANY_NEW_BARS_DURING_UPDATE 
• SCTRADING_ATTACHED_ORDER_OFFSET_NOT_SUPPORTED_WITH_MARKET_PARENT 
• SCTRADING_UNSUPPORTED_ATTACHED_ORDER 
• sc.SendOrdersToTradeService 
• Trade >> Auto Trading Enabled 

If the Symbol for the order is different than the Symbol the chart the trading study is applied to, then it is necessary 
to set the s_SCNewOrder::Symbol member to the Symbol that you want to submit an order for.

If the Trade Account for the order is different than the selected Trade Account for the chart the trading study is 
applied to, then set the s_SCNewOrder::TradeAccount to the Trade Account for the order. Or leave it blank or set 
it to sc.SelectedTradeAccount. 

To modify the order use the sc.ModifyOrder function like it would normally be used.

To cancel the order use the sc.CancelOrder function like it would normally be used.

To cause a study function to be called any time there is any order activity for the order for a different Symbol and/
or Trade Account set the sc.ReceiveNotificationsForChangesToOrdersPositionsForAnySymbol variable to 1 in 
the sc.SetDefaults code block.

To get the current Trade Position data for a different Symbol and Trade Account use the function 
sc.GetTradePositionForSymbolAndAccount().

For a complete code example that uses non-simulated trading, refer to the 
scsf_TradingExampleOrdersForDifferentSymbolAndAccount function in the /ACS_Source/
TradingSystem.cpp file in the folder that Sierra Chart is installed to.

Data Feed Connection and Streaming Data Required

[Link] - [Top]
When submitting an order for a different Symbol and Trade Account and Sierra Chart is in Trade Simulation 
Mode, it is necessary for Sierra Chart to be connected to the data feed and for real-time or delayed data to be 
received for the symbol for the order to be able to be filled.

Understanding when Unmanaged Automated Trading Applies

[Link] - [Top]
When submitting an order for a different Symbol and/or Trade Account compared to the chart the automated 
trading study is applied to, it is necessary to use the sc.BuyOrder and the sc.SellOrder functions. These functions 
can also be used for trading the same Symbol of the chart.

It is important to understand how Sierra Chart determines that a different Symbol and/or Trade Account is 
specified and therefore that unmanaged automated trading applies to that order.
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When the s_SCNewOrder::Symbol member is set to a symbol which differs from Chart >> Chart Settings >> 
Symbol or to the Trade and Current Quote Symbol if that is set, for the chart the trading system study is applied 
to, then unmanaged automated trading applies.

When the s_SCNewOrder::TradeAccount member is set to a different Trade Account compared to the Trade 
Account on the Trade Window for the chart the trading system study is applied to, then unmanaged automated 
trading applies. To see what Trade Account the Trade Window is set to, refer to Selecting Trade Account.

Symbol Settings for Symbol Being Traded

[Link] - [Top]
When trading a symbol, it is essential that the symbol or symbol pattern exists in the Global Symbol Settings and 
has the Price Display Format and Tick Size properly set for the symbol. These settings are essential and used 
during order submission.

When using a symbol pattern it is necessary to enable the Use Pattern Matching option in the Global Symbol 
Settings for the symbol. Otherwise, the pattern matching cannot function properly.

Stop-Limit Order Prices

[Link] - [Top]
When submitting an order for a different Symbol and/or Trade Account, in the case of when using Stop-Limit 
orders, then the Limit must be set with the s_SCNewOrder::Price2 member. It will not be automatically set. 

In the case of Stop-Limit Attached Orders, the Limit price is set by specifying an offset with the 
s_SCNewOrder::StopLimitOrderLimitOffset member. This needs to be specified as an actual offset price value and 
not in ticks.

Getting Order Information

[Link] - [Top]
sc.GetOrderByOrderID

[Link] - [Top]
int sc.GetOrderByOrderID(int InternalOrderID, s_SCTradeOrder& r_SCTradeOrder);

Description: The GetOrderByOrderID function returns the fields of the order specified by the InternalOrderID 
parameter. 

The InternalOrderID is an identifier returned in the s_SCNewOrder::InternalOrderID member after submitting an 
order. This order ID can be remembered into a persistent variable and used with the sc.GetOrderByOrderID 
function.

The order fields returned by this function are the very same order fields you see in the Trade >> Trade Orders 
Window for the order. 

The order fields are copied into the r_SCTradeOrder parameter which is passed by reference and is of the 
s_SCTradeOrder structure type.

Returns: 1 on success or SCTRADING_ORDER_ERROR on an error. An error would mean that an order 
specified by the InternalOrderID parameter has not been found. When SCTRADING_ORDER_ERROR is 
returned, all of the member variables of the OrderDetails structure parameter will be in a default and unchanged 
state. 

When an order is no longer working (Filled, Canceled, or Error status), it is automatically cleared from the Trade 
Orders List in Sierra Chart after a period of time. So therefore the order can no longer be retrieved with this 
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function. For complete details, refer to Automatic Clearing of Orders.

In the case where the trade order is no longer available to be retrieved with the sc.GetOrderByOrderID function, 
and you need to determine whether it has filled, use the sc.GetOrderFillEntry() function instead for that order. 

For an example to use this function, refer to the scsf_TradingExample function in the /ACS_Source/
TradingSystem.cpp file which is located in the folder that Sierra Chart is installed to.

sc.GetOrderByIndex

[Link] - [Top]
int sc.GetOrderByIndex(int OrderIndex, s_SCTradeOrder& r_SCTradeOrder);

Description: The sc.GetOrderByIndex function returns the order fields of an order based on an index value. The 
index value is passed through the OrderIndex parameter. This is a zero based index. 

Beginning from 0, you can increment the OrderIndex parameter by 1 and keep calling sc.GetOrderByIndex until 
the function returns SCTRADING_ORDER_ERROR indicating there are no more orders.

The function only returns orders that have the same Symbol and Trade Account as the chart the trading study is 
applied to. To get orders for other Symbols and Trade Accounts, use 
sc.GetOrderForSymbolAndAccountByIndex(). 

The order fields returned are the same as what you see listed in the Trade >> Trade Orders Window. The order 
fields are copied to the r_SCTradeOrder structure which is passed by reference. 

When calling the sc.GetOrderByIndex function and Trade >> Trade Simulation Mode On is enabled or 
sc.SendOrdersToTradeService is false, then only simulated orders are returned. 

If Trade >> Trade Simulation Mode On is disabled and sc.SendOrdersToTradeService is true, then only non-
simulated orders are returned.

When an order is no longer working, it is automatically cleared from the Trade Orders List in Sierra Chart after a 
period of time. So therefore the order can no longer be retrieved with this function. For complete details, refer to 
Automatic Clearing of Orders.

In the case where the trade order is no longer available to be retrieved with the sc.GetOrderByIndex function, and 
you need to determine whether it has filled, use the sc.GetOrderFillEntry() function instead. 

This function is less efficient than the function sc.GetOrderByOrderID. It is most efficient to get an order by its 
Internal Order ID. To find an order at a particular index, orders have to be iterated through for each index. If there 
are large amount of trade orders in the list, then it takes more time. If the order list is small, like 20 or less orders, 
then the time is of no consequence. The number of iterations performed is based upon the index. An index of 0 
means one iteration. Index of 9 means 10 iterations.

Returns: 1 on success or SCTRADING_ORDER_ERROR on an error.

Example Code

// This is an example of iterating the order list in Sierra Chart for orders
// matching the Symbol and Trade Account of the chart, and finding the 
orders
// that have a Status of Open and are not Attached Orders.

int Index = 0;
s_SCTradeOrder OrderDetails;
while( sc.GetOrderByIndex (Index, OrderDetails) != SCTRADING_ORDER_ERROR)
{
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    Index++; // Increment the index for the next call to sc.GetOrderByIndex
  
    if (OrderDetails.OrderStatusCode !=  SCT_OSC_OPEN)
        continue;

    if (OrderDetails.ParentInternalOrderID != 0)//This means this is an 
Attached Order
      continue;

    //Get the internal order ID
    int InternalOrderID = OrderDetails.InternalOrderID;

}
            
Determining the Status of an Order

[Link] - [Top]
To determine the status of an order it is first necessary to obtain the Trade Order data with the 
sc.GetOrderByOrderID or sc.GetOrderByIndex function. 

The current order status can be determined with the s_SCTradeOrder::OrderStatusCode structure member. 

Determining if an Order is an Attached Order

[Link] - [Top]
To determine if an order is an Attached Order it is first necessary to obtain the Trade Order data with the 
sc.GetOrderByOrderID or sc.GetOrderByIndex function. 

If the s_SCTradeOrder::ParentInternalOrderID structure member is nonzero, then the order is an Attached Order. 

IsWorkingOrderStatus()

[Link] - [Top]
bool IsWorkingOrderStatus(SCOrderStatusCodeEnum OrderStatusCode);

Description: The IsWorkingOrderStatus function returns TRUE if the order is a working/open order. This 
means the order status code is: SCT_OSC_ORDERSENT, SCT_OSC_PENDINGOPEN, SCT_OSC_OPEN, 
SCT_OSC_PENDINGCANCEL, SCT_OSC_PENDINGMODIFY, 
SCT_OSC_PENDING_CHILD_CLIENT, SCT_OSC_PENDING_CHILD_SERVER. Otherwise, FALSE is 
returned.

Example

if (IsWorkingOrderStatus(ExistingOrder.OrderStatusCode))
{
}
            
IsWorkingOrderStatusIgnorePendingChildren()

[Link] - [Top]
Type: Function

bool IsWorkingOrderStatusIgnorePendingChildren(SCOrderStatusCodeEnum OrderStatusCode);

Description: The IsWorkingOrderStatusIgnorePendingChildren function returns TRUE if the order is a 
working/open order. A pending child order whether on the client or server side is not considered working. 



Otherwise, FALSE is returned. 

A working order means the order status code is SCT_OSC_ORDERSENT, SCT_OSC_PENDINGOPEN, 
SCT_OSC_OPEN, SCT_OSC_PENDINGCANCEL, SCT_OSC_PENDINGMODIFY. 

Example

//Order is considered working
if 
(IsWorkingOrderStatusIgnorePendingChildren(ExistingOrder.OrderStatusCode))
{
}
            
sc.GetTradeListEntry()

[Link] - [Top]
Type: Function

void GetTradeListEntry(unsigned int TradeIndex, s_ACSTrade& TradeEntry)

The sc.GetTradeListEntry() takes a zero-based TradeIndex parameter specifying a particular Trade from the 
internal Trades list in a chart, and a TradeEntry parameter which is a reference to an instance of a structure of 
type s_ACSTrade . 

This function fills in the s_ACSTrade structure with Trade data at the TradeIndex specified.

Each chart which is used for trading, maintains its own list of Trades. A trade consists of a both a Buy and Sell 
order fill. This trade data is for the Symbol and Trade Account of the chart the study instance is applied to. This 
Trade data is from the very same data on the Trades tab of the Trade >> Trade Activity Log. However, a Fill to 
Fill order fill grouping method is always used. Each of the members of the s_ACSTrade structure are described 
below.

This function returns 1 if the Trade was found and set into TradeEntry. Otherwise, 0 is returned. 

When Sierra Chart is in Trade Simulation Mode, then simulated Trades are returned. When Sierra Chart is not in 
Trade Simulation Mode, then non-simulated Trades are returned. For more information, refer to Going from 
Simulation Mode to Live Trading.

Members of the s_ACSTrade structure are listed below. For documentation for each of these, refer to Trades >> 
Field Descriptions in the Trade Activity Log documentation.

• SCDateTime OpenDateTime
• SCDateTime CloseDateTime
• int TradeType (+1=long, -1=short)
• int TradeQuantity
• int MaxClosedQuantity
• int MaxOpenQuantity
• double EntryPrice
• double ExitPrice
• double TradeProfitLoss
• double MaximumOpenPositionLoss
• double MaximumOpenPositionProfit
• double FlatToFlatMaximumOpenPositionProfit
• double FlatToFlatMaximumOpenPositionLoss
• double Commission (This is only valid if Use Symbol Commission Setting in Trade List and Statistics 

Calculations is enabled in the Chart Settings)
• int IsTradeClosed
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To locate the latest trades first, set the TradeIndex parameter to sc.GetTradeListSize() - 1, and and decrement it 
towards zero until you have retrieved the particular Trades that you want. 

Example

std::vector <s_ACSTrade> TradesList;

s_ACSTrade TradeEntry;
int Size = sc.GetTradeListSize();

for(int Index = 0; Index < Size;Index++)
{
    if(sc.GetTradeListEntry(Index, TradeEntry))
      TradesList.push_back(TradeEntry);
}

for (unsigned int TradeIndex = 0; TradeIndex < TradesList.size(); 
TradeIndex++)
{
    double ProfitLoss = TradesList[TradeIndex].ClosedProfitLoss;
}
            
sc.GetTradeListSize()

[Link] - [Top]
Type: Function

void GetTradeListSize()

The sc.GetTradeListSize returns the number of trades in the internal Trades list in a chart. 

The returned value minus 1 is the maximum value that can be used for the TradeIndex parameter of the 
sc.GetTradeListEntry function.

The size returned by this function can change upon the following conditions: A fill for the Symbol and Trade 
Account of the chart the study instance is on, occurs in real time. The Symbol of the chart changes. The Trade 
Account of the chart changes. After connected to the data feed, new order fills are received for the Symbol and 
Trade Account of the chart. Historical order fills are received during the connection to the trading server at some 
other time. 

The size is also affected by the Order Fills Start Date-Time Chart Setting. 

sc.GetFlatToFlatTradeListEntry()

[Link] - [Top]
Type: Function

void GetFlatToFlatTradeListEntry(unsigned int TradeIndex, s_ACSTrade& TradeEntry)

The sc.GetFlatToFlatTradeListEntry() function is the same as sc.GetTradeListEntry, except that it gets a Flat to 
Flat trade entry. 

sc.GetFlatToFlatTradeListSize()

[Link] - [Top]
Type: Function
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void GetFlatToFlatTradeListSize()

The sc.GetFlatToFlatTradeListSize function is the same as sc.GetTradeListSize except that it gets the size of the 
Flat to Flat Trades list.

sc.GetOrderFillEntry()

[Link] - [Top]
Type: Function

int GetOrderFillEntry(unsigned int FillIndex, s_SCOrderFillData& FillData);

The sc.GetOrderFillEntry function returns an order fill for the Symbol and Trade Account of the chart the study 
instance is applied to, at the zero-based FillIndex and places the result into the FillData structure of type 
s_SCOrderFillData.

A FillIndex of 0 is the oldest fill. Higher numbered indexes are newer fills. 

The maximum number of fills can be determined from the sc.GetOrderFillArraySize function. Therefore, the 
highest FillIndex that can be used will be what this function returns minus 1. 

To get the most recent order fill use sc.GetOrderFillArraySize() -1 for the FillIndex parameter.

All available order fills for the Symbol and Trade Account can be accessed. These order fills are stored in the Trade 
Activity Log. However, there is a limit to the order fills loaded in the chart which will limit the number of fills 
accessible through the sc.GetOrderFillEntry function. You can control that with the Order Fills Start Date-Time 
setting.

Refer to the /ACS_Source/SCStructures.h file for a complete definition of the s_SCOrderFillData structure for 
order fills. The following are the current member variables.

• SCString Symbol
• SCString TradeAccount
• int InternalOrderID
• SCDateTime FillDateTime
• BuySellEnum BuySell
• unsigned int Quantity
• double FillPrice
• SCString FillExecutionServiceID
• int TradePositionQuantity
• int IsSimulated
• SCString OrderActionSource

The function returns 1 on success and 0 if the order fill is not found.

When Sierra Chart is in Trade Simulation Mode, then simulated order fill data is returned. When Sierra Chart is not 
in Trade Simulation Mode, then non-simulated order fill data is returned. For more information, refer to Going 
from Simulation Mode to Live Trading.

If you want to determine the order fills for the current Position which is currently nonzero, then a technique is to 
reverse iterate the fills by using a FillIndex parameter which is equal to sc.GetOrderFillArraySize minus 1 and 
decrement it. Sum the quantities of the order fills using a positive quantity for a buy fill and a negative quantity for 
a sell fill. When you meet or exceed, the Position Quantity, then you have all of the fills for that position. 

sc.GetOrderFillArraySize()

[Link] - [Top]
Type: Function

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index509f.html?page=doc/TradeActivityLog.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index509f.html?page=doc/TradeActivityLog.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index4cf4.html?page=doc/ChartSettings.html#OrderFillsStartDateTime


int GetOrderFillArraySize();

The sc.GetOrderFillArraySize function returns the number of order fills available. This function is used with the 
sc.GetOrderFillEntry function. 

sc.GetOrderForSymbolAndAccountByIndex()

[Link] - [Top]
Type: Function

int GetOrderForSymbolAndAccountByIndex(const char* Symbol, const char* TradeAccount, int 
OrderIndex, s_SCTradeOrder& r_SCTradeOrder);

The sc.GetOrderForSymbolAndAccountByIndex() function fills out the r_SCTradeOrder structure of type 
s_SCTradeOrder with the order that matches the Symbol, TradeAccount and OrderIndex.

Beginning from 0, you can increment the OrderIndex parameter by 1 and keep calling 
sc.GetOrderForSymbolAndAccountByIndex until the function returns SCTRADING_ORDER_ERROR 
indicating there are no more orders.

The function returns a value of 1 if it successfully finds the order and fills out the ACSOrderDetails structure. 
Otherwise, it returns SCTRADING_ORDER_ERROR. SCTRADING_ORDER_ERROR will be returned for 
an invalid OrderIndex. 

When calling the sc.GetOrderForSymbolAndAccountByIndex function and Trade >> Trade Simulation Mode 
On is enabled or sc.SendOrdersToTradeService is false, then only simulated orders are returned. 

If Trade >> Trade Simulation Mode On is disabled and sc.SendOrdersToTradeService is true, then only non-
simulated orders are returned.

Parameters

• Symbol: The symbol to get the order data for. For information about working with strings, refer to Working 
with Strings. This parameter can be an empty string to get orders for all symbols.

• TradeAccount: The Trade Account to get the order data for. This parameter must be specified. No orders 
will be returned if it is an empty string.

• OrderIndex: The zero-based order index for the order to return. Start by setting this to 0 and increment by 
1 until there is an error returned.

• r_SCTradeOrder: A s_SCTradeOrder structure containing the Order details.
sc.GetNearestStopOrder()

[Link] - [Top]
Type: Function

int GetNearestStopOrder(s_SCTradeOrder& OrderDetails);

The sc.GetNearestStopOrder() function searches for an Open or Pending Child Stop Attached Order which is 
nearest to the current trade price. If it finds one, it will fill out a s_SCTradeOrder structure passed in as the 
OrderDetails parameter, with all of the details of the order.

If an Attached Order is not found, then other OCO type orders are searched instead. 

Returns 1 if a Stop Attached Order is found. Otherwise, 0 is returned.

This function is affected by the setting of the sc.SendOrdersToTradeService variable. Therefore, if this is set to 
false, then only simulated orders will be searched.
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Example

s_SCTradeOrder Order;
int Result = 0;

if (OrderType.IntValue == 0)
    Result = sc.GetNearestStopOrder(Order);
else
    Result = sc.GetNearestTargetOrder(Order);

// only process open orders
if (Result == 0 || Order.OrderStatusCode != SCT_OSC_OPEN)
    return;
            
sc.GetNearestTargetOrder()

[Link] - [Top]
Type: Function

int GetNearestTargetOrder(s_SCTradeOrder& OrderDetails);

The sc.GetNearestTargetOrder() function searches for an Open or Pending Child Target (Limit) Attached Order 
which is nearest to the current trade price. If it finds one, it will fill out a s_SCTradeOrder structure passed in as the 
OrderDetails parameter, with all of the details of the order.

If an Attached Order is not found, then other OCO type orders are searched instead. 

Returns 1 if a Target Attached Order is found. Otherwise, 0 is returned.

This function is affected by the setting of the sc.SendOrdersToTradeService variable. Therefore, if this is set to 
false, then only simulated orders will be searched.

Example

s_SCTradeOrder Order;
int Result;

if (OrderType.IntValue == 0)
    Result = sc.GetNearestStopOrder(Order);
else
    Result = sc.GetNearestTargetOrder(Order);

// only process open orders
if (Result == 0 || Order.OrderStatusCode != SCT_OSC_OPEN)
    return;  
            
s_SCTradeOrder Structure Members

[Link] - [Top]
[Type: integer] InternalOrderID

[Link] - [Top]
The InternalOrderID of the order displayed in the Trade >> Trade Orders Window.

InternalOrderID is always set to a positive nonzero value. This will never be zero unless there was no order 
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returned.

[Type: SCString] Symbol

[Link] - [Top]
The Symbol of the order displayed in the Trade >> Trade Orders Window.

[Type: SCString] OrderType

[Link] - [Top]
The Order Type of the order as shown in the Trade >> Trade Orders Window.

This member is the Order Type as a text string. To access the Order Type as an integer, use the OrderTypeAsInt 
member instead.

[Type: integer] OrderQuantity

[Link] - [Top]
The Order Quantity of the order as displayed in the Trade >> Trade Orders Window.

[Type: integer] FilledQuantity

[Link] - [Top]
The FilledQuantity member is set to the number of shares/contracts that have already been filled. This is an 
important member that you may need to check if there is a partial fill. A working order that is only partially filled 
does not update the Internal Position data. It's only when an order completely fills that the Internal Position data is 
updated and will then reflect the position from the order.

[Type: integer] BuySell

[Link] - [Top]
This field indicates if the order is a Buy or Sell order as shown in the Trade >> Trade Orders Window. 

This is an integer enumeration and can be either BSE_BUY or BSE_SELL.

[Type: double] Price1

[Link] - [Top]
This is the price of the order. This applies to all order types that are not Market orders.

[Type: double] Price2

[Link] - [Top]
In the case of Stop-Limit orders, this is the Limit order price. For Stop-Limit orders, the Stop price is specified with 
Price1.

[Type: double] AvgFillPrice

[Link] - [Top]
The average price for all of the fills for this order.

AvgFillPrice Code Example

// Enter a new order as a Buy Entry order.
s_SCNewOrder NewOrder;
NewOrder.OrderQuantity = 1;



NewOrder.OrderType = SCT_MARKET;
int ReturnValue;
ReturnValue = sc.BuyEntry(NewOrder);

// Remember the internal order id if we have one into a Persistent variable
int &OrderID = sc.PersistVars->Integers[0];
if (ReturnValue > 0 && NewOrder.InternalOrderID != 0)
{
    OrderID = NewOrder.InternalOrderID;
}

// Once the order fills, after submitting the order, we can
// determine the actual fill price with the following code. Keep in
// mind that we may not obtain the fill price at this moment, but
// on a subsequent call into the study function.

// Get the available order data for the submitted order by using
// the InternalOrderID that was assigned after calling the Order
// Action function sc.BuyEntry.

if (OrderID != 0)
{
    s_SCTradeOrder TradeOrderData;

    int Result = sc.GetOrderByOrderID(NewOrder.InternalOrderID, 
TradeOrderData);

    if (Result != SCTRADING_ORDER_ERROR)
    {
        double FillPrice = TradeOrderData.AvgFillPrice;
    }

    int OrderStatusCode = TradeOrderData.OrderStatusCode;
    if (OrderStatusCode == SCT_OSC_FILLED)
    {
        // The order has completely filled
    }
}
            
[Type: integer] OrderStatusCode

[Link] - [Top]
The following are the various constants that the OrderStatusCode can be set to. They simply indicate what the 
status of the order is. For complete descriptions for these, refer to Order Field Descriptions. These constants are in 
the /ACS_Source/ SCConstants.h file in the folder where Sierra Chart is installed to.

• SCT_OSC_UNSPECIFIED
• SCT_OSC_ORDERSENT
• SCT_OSC_PENDINGOPEN
• SCT_OSC_PENDING_CHILD_CLIENT (Client-side held child order)
• SCT_OSC_PENDING_CHILD_SERVER (Server-side held child order)
• SCT_OSC_OPEN
• SCT_OSC_PENDINGMODIFY
• SCT_OSC_PENDINGCANCEL
• SCT_OSC_ERROR
• SCT_OSC_FILLED
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• SCT_OSC_CANCELED
An order which has been rejected and also assigned an Internal Order ID will have a status of SCT_OSC_ERROR. 

[Type: integer] ParentInternalOrderID

[Link] - [Top]
If the order is an Attached Order, then this member is set to the Internal Order ID of the Parent. Otherwise it will 
be 0. 

If it is 0, then you know it is not an Attached Order. If you are trying to find Attached Orders to be able to modify 
them after the Parent order is submitted, then what you need to do is use the sc.GetOrderByIndex() function and 
iterate through all of the orders. 

You want to look for the orders that have the OrderStatusCode set to SCT_OSC_WORKING and have a non-zero 
ParentInternalOrderID. These will be the active Attached Orders. 

Once you find them you will then have access to the InternalOrderID of the Attached Order. This internal order ID 
can be used with the sc.ModifyOrder() function to modify the price or quantity of the order. 

[Type: integer] LinkID

[Link] - [Top]
This member will be set to the Link ID of the order as displayed in the Trade >> Trade Orders Window for the 
order.

If orders are linked together they will have a nonzero Link ID. Orders which have the same Link ID, are linked 
together.

Orders will be linked together if they are split into smaller order quantities when Attached Orders are used and you 
are using more than one OCO Group. For more information about this, refer to the Attached Orders 
documentation.

When orders are linked together, this means that when one of them is canceled, the other orders that share the same 
Link ID will be canceled as well. When one of the linked orders has its price modified, the other orders that share 
the same Link ID will be modified to the same price. When one of the linked orders has its quantity modified, the 
other orders that share the same Link ID will not be modified.

[Type: SCDateTime] LastActivityTime

[Link] - [Top]
This member is set to the last activity Date-Time for the order. Once an order is canceled or filled and there is no 
longer any activity on the order, then this Date-Time will represent the time of completion of the order. This will 
be when it was canceled or completely filled. Although when Sierra Chart is restarted, canceled and filled orders 
are received from an external Trading service and they are not already in the Trade Orders List, then this will be set 
to the current time. 

In the case of Working orders which remain in the Trade Orders List, the ast Activity Time is not reset when Sierra 
Chart is started. However, once the order receives an update as happens when connecting to the Trade service, then 
this Date-Time will be updated.

[Type: SCDateTime] EntryDateTime

[Link] - [Top]
This member is set to the Date-Time the order was placed into the Trade Orders List. It is not necessarily the time 
that the order was actually submitted because the order could happen submitted at a different time outside of Sierra 
Chart when Sierra Chart was not running and connected to the external Trading service. There are other reasons 
may not be accurate as well.
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[Type: integer] OrderTypeAsInt

[Link] - [Top]
This member indicates the order type. For the possible values, refer to Order Type Constants.

[Type: SCString] TextTag

[Link] - [Top]
This member is set to the TextTag variable which was originally sent in the s_SCNewOrder Structure when 
submitting the order.

[Type: unsigned int] LastModifyQuantity

[Link] - [Top]
This member is the order quantity specified at the last order modification. If an order modification is still in 
progress and that order modification changed the order quantity, then this quantity will be different than the 
OrderQuantity member. 

[Type: double] LastModifyPrice1

[Link] - [Top]
This member is the Price1 specified at the last order modification. If an order modification is still in progress and 
that order modification changed Price1, then this price will be different than the Price1 member. 

[Type: double] LastFillPrice

[Link] - [Top]
This member is the price of the most recent order fill for the order. If there has not been an order fill yet for the 
order, this will be set to 0.0.

[Type: int] LastFillQuantity

[Link] - [Top]
This member is the quantity of the most recent order fill for the order.If there has not been an order fill yet for the 
order, this will be set to 0.

[Type: int] SourceChartNumber

[Link] - [Top]
This is the chart number that the order originated from if it originated from a chart or Trade DOM. This will be set 
to 0 in the case of an externally received order from the trading service.

[Type: SCString] SourceChartbookFileName

[Link] - [Top]
This is the file name of the Chartbook containing the chart or Trade DOM that the order originated from. This will 
be an empty string in the case of an externally received order from the trading service.

[Type: int] IsSimulated

[Link] - [Top]
This variable is set to 1 for a simulated order. And set to 0 for a non-simulated order.

[Type: uint64_t] TargetChildInternalOrderID

[Link] - [Top]



This variable is set to the Internal Order ID of the Target order which is a child of the parent order, if this is a 
parent order and it has a child Target order. 

[Type: uint64_t] StopChildInternalOrderID

[Link] - [Top]
This variable is set to the Internal Order ID of the Stop order which is a child of the parent order, if this is a parent 
order and it has a child Stop order. 

[Type: uint64_t] OCOSiblingInternalOrderID

[Link] - [Top]
This variable is set to the Internal Order ID of the sibling of this order if this order is part of an OCO order. 

[Type: int32_t] EstimatedPositionInQueue

[Link] - [Top]
This variable is set to the estimated position within the queue for the order. This will only be set if Enable 
Estimated Position in Queue Tracking is enabled. 

[Type: integer] TriggeredTrailingStopTriggerHit

[Link] - [Top]
The TriggeredTrailingStopTriggerHit variable is 1 when the trigger price has been hit or touched for any of the 
Triggered Trailing Stop type of orders. This includes 
SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS , 
SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS, 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP, 
SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT. 

Otherwise, this variable is 0.

[Type: SCString] LastOrderActionSource

[Link] - [Top]
The LastOrderActionSource text string contains the very same text as the Last Order Action Source field for an 
order. 

If an order has been rejected, this string will contain the reason for the rejection to the extent it has been provided 
from the external Trading service or from the Trade Simulation system in Sierra Chart when using Trade 
Simulation Mode.

[Type: SCString] TradeAccount

[Link] - [Top]
The Trade Account identifier the order is associated with.

Cancel Orders and Flatten Position Functions

[Link] - [Top]
sc.CancelOrder

[Link] - [Top]
int sc.CancelOrder(int InternalOrderID);
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Description: Cancels the order with the Internal Order ID passed in with the InternalOrderID parameter. 

The InternalOrderID can be obtained when you called one of the order submission functions and an order was 
accepted. It will be contained in the member s_SCNewOrder::InternalOrderID. There are other members for 
Attached Order IDs.

The InternalOrderID can also be determined with the sc.GetOrderByIndex() function. 

When order is canceled, all other working orders that are linked to the order you are canceling, will also be 
canceled. Orders may be linked when the order is part of an order set that contains an Attached Order with an OCO 
Group setting of All OCO Groups and there was more than OCO Group used. 

You can see if an order is part of a linked group by looking at the Link ID field in Trade >> Trade Orders 
Window for the order. Orders that share the same Link ID are linked.

This function is affected by the sc.SendOrdersToTradeService variable. For more information, refer to 
sc.SendOrdersToTradeService.

Returns: 1 on success or SCTRADING_ORDER_ERROR on failure. The return value can also be one of the 
Ignored Order Error Constants.

Code Example

int &RememberedOrderID= sc.PersistVars->Integers[0];
bool CancelOrder = false;

// Create a s_SCNewOrder object.  
s_SCNewOrder NewOrder; 
NewOrder.OrderQuantity = 1;
NewOrder.OrderType = SCT_MARKET; 

int Result =sc.BuyEntry(NewOrder);

if (Result > 0) //If there has been a successful order entry
{
    //Remember the order ID for subsequent order modification or 
cancellation.
    RememberedOrderID = NewOrder.InternalOrderID;

    //Put an arrow on the chart to indicate the order entry
    BuyEntrySubgraph[sc.Index] = sc.Low[sc.Index];
}

if(CancelOrder)
{
    int Result = sc.CancelOrder(RememberedOrderID);
}
            
sc.CancelAllOrders

[Link] - [Top]
int sc.CancelAllOrders();

Description: Cancels all working orders for the Symbol and Trade Account of the chart that the trading study is 
applied to.

When Sierra Chart is in Trade Simulation Mode, only simulated orders are canceled. Otherwise, non-simulated 
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orders are canceled.

This function is affected by the sc.SendOrdersToTradeService variable. For more information, refer to 
sc.SendOrdersToTradeService.

Returns: 1 on success or SCTRADING_ORDER_ERROR on failure. The return value can also be one of the 
Ignored Order Error Constants.

sc.FlattenAndCancelAllOrders

[Link] - [Top]
int sc.FlattenAndCancelAllOrders();

Description: sc.FlattenAndCancelAllOrders flattens the current Trade Position for the Symbol and Trade 
Account of the chart that the trading study is applied to and cancels all working orders for the same Symbol and 
Trade Account. The working orders are canceled first but all of these actions are immediately executed.

This function only applies to simulated Trade Positions and simulated orders when the global Trade Simulation 
Mode is enabled. Otherwise, it only applies to non-simulated Trade Positions and non-simulated orders.

This function is affected by the sc.SendOrdersToTradeService variable. For more information, refer to 
sc.SendOrdersToTradeService.

Returns: 1 on success or SCTRADING_ORDER_ERROR on an error. The return value can also be one of the 
Ignored Order Error Constants. It is important to look at this return value to understand the reason why the action 
did not get performed on an error. If there is no error, and the Flatten and Cancel action did not get performed, then 
refer to the Trade Activity Log for the detailed order activity.

A call to sc.FlattenAndCancelAllOrders is ignored and will return an error when the chart is downloading 
historical data, the studies are being fully recalculated, or Trade >> Auto Trading Enabled is disabled.

It is important to be aware that the Market order sent with the sc.FlattenAndCancelAllOrders function can be 
rejected by the connected Trading service. For more information about this, refer to Rejected Market Order When 
Using Flatten or Reverse Because of Position Limit Exceeded. 

You may also want to enable the option Hold Market Order Until Pending Cancel Orders Confirmed. 

The solution to this kind problem described in the section linked to above is to use sc.CancelAllOrders to first 
cancel the working/open orders. Wait for these orders to be canceled by checking the 
s_SCTradeOrder::OrderStatusCode for them by getting the trade order data with the sc.GetOrderByOrderID 
function and make sure they are no longer working by using the IsWorkingOrderStatus function. Finally make a 
call to sc.FlattenPosition to flatten the Trade Position.

Example

sc.FlattenAndCancelAllOrders();
            
sc.FlattenPosition

[Link] - [Top]
int sc.FlattenPosition();

Description: Flattens the current Trade Position for the Symbol and Trade Account of the chart that the trading 
study is applied to.

This function only applies to simulated Trade Positions when the global Trade Simulation Mode is enabled. 
Otherwise, it only applies to non-simulated Trade Positions when global Trade Simulation Mode is disabled.
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This function is affected by the sc.SendOrdersToTradeService variable. For more information, refer to 
sc.SendOrdersToTradeService.

Returns: 1 on success or SCTRADING_ORDER_ERROR on failure. The return value can also be one of the 
Ignored Order Error Constants.

Example

sc.FlattenPosition();
            
sc.FlattenAndCancelAllOrdersForSymbolAndNonSimTradeAccount

[Link] - [Top]
int sc.FlattenAndCancelAllOrdersForSymbolAndNonSimTradeAccount(const SCString& Symbol, const 
SCString& TradeAccount);

Description: Flattens all of the Trade Positions for the specified Symbol and the specified non-simulated Trade 
Account. And cancels all of the working orders for the same Symbol and Trade Account.

Returns: 1 on success or 0 if there is an error. The function will return 1 if it is successful sending the trading 
commands to the trading service to perform the specified actions. However, this does not mean there is any success 
with these particular commands.

Example

sc.FlattenAndCancelAllOrdersForSymbolAndNonSimTradeAccount(sc.Symbol, 
sc.SelectedTradeAccount);
            
Getting Trade Position Data

[Link] - [Top]
sc.GetTradePosition

[Link] - [Top]
int sc.GetTradePosition(s_SCPositionData& PositionData);

Description: The sc.GetTradePosition function returns the Trade Position data into the structure PositionData, 
for the Symbol and Trade Account of the chart the trading system study is on. 

Refer to the table below to understand whether simulated or non-simulated Trade Position data is going to be 
returned.

The PositionData structure is of type s_SCPositionData. This structure you define within your study function. This 
structure is passed to the sc.GetTradePosition function by reference.

The s_SCPositionData structure holds a copy of the Trade Position data at the time you make a call to 
sc.GetTradePosition(). The data in the structure will not change until you make a call into the 
sc.GetTradePosition function again.

sc.GetTradePosition is for getting the Trade Position data which comes from the Trade Position data displayed in 
the Trade >> Trade Positions Window. For simulated Trade Positions data, the data comes from the internal 
Trades list of a chart.

The s_SCPositionData::PositionQuantity is updated when an order fill occurs in Trade Simulation Mode or is 
received from the external Trading service. Therefore, in the case of non-simulated trading, there is not an 
immediate update. Only when an order fill occurs.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index1794.html?page=doc/AutoTradeManagment.php#SendOrdersToTradeService


When an ACSIL trading system study is using Trade Simulation Mode, Trade >> Trade Simulation Mode On, 
then the Trade Position data is for trades made in Trade Simulation mode only. The symbol of these Trade 
Positions begin with [Sim]. Otherwise, non-simulated Trade Position data is provided.

Note that when Trade >> Open Trade Window for Chart >> M/Menu >> Settings >> Use Order Fill 
Calculated Position is checked, then the order fill calculated Trade Position data will be used when not in Trade 
Simulation Mode.

For more information about Trade Positions data, refer to Trade Positions.

Returns: Returns 1 on success. Returns SCTRADING_ORDER_ERROR on an error. 

The only current reason for an error is that when a study function is using Automatic Looping (sc.AutoLoop = 1) 
and there is a full recalculation. In this case SCTRADING_ORDER_ERROR is returned when sc.Index < 
(sc.ArraySize -1). This is for efficiency reasons to not slow processing during a full recalculation. Since this 
function only returns the current Trade Position data, it is not relevant across historical data in a chart. 

Trade Position data will always be returned when processing the very last bar in the chart. An error will not be 
returned during a Back Test as historical data is being processed. 

Trade Simulation Mode On Trade Simulation Mode Off

sc.GetTradePosition Gets Simulated Trade Positions data Gets Non-Simulated Trade Positions 
data

In the above table, Trade Simulation Mode On means: Trade >> Trade Simulation Mode On is enabled. 

Trade Simulation Mode Off means: Trade >> Trade Simulation Mode On is disabled.

Example

//Get Position data for the symbol that this trading study is applied to.
s_SCPositionData PositionData;
int Result = sc.GetTradePosition(PositionData);

int Quantity = PositionData.PositionQuantity;//Access the quantity
            
sc.GetTradePositionByIndex()

[Link] - [Top]
int sc.GetTradePositionByIndex(s_SCPositionData& r_PositionData, int Index);

The sc.GetTradePositionByIndex function returns a value of 1 if the Position at Index was found. The Position 
data is put into r_PositionData. The Index is zero-based.

In order to obtain all available Trade Positions, increment the Index starting from zero with each call and when the 
function returns 0, then you have received all of the available Trade Positions. Only non-simulated Trade Positions 
are supported.

The Trade Position the sc.GetTradePositionByIndex function returns comes from the corresponding Position 
displayed in the Trade >> Trade Positions Window. 

sc.GetTradePositionForSymbolAndAccount()

[Link] - [Top]
int sc.GetTradePositionForSymbolAndAccount( s_SCPositionData& PositionData, const SCString& Symbol, 
const SCString& TradeAccount);

The sc.GetTradePositionForSymbolAndAccount function returns the current Trade Position data for the 
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specified Symbol and TradeAccount. 

This function works identically to the sc.GetTradePosition function except that the Symbol and TradeAccount are 
specified to get the Trade Position data for those. Therefore, the documentation for the sc.GetTradePosition also 
applies to this function. 

However, only the following members of the s_SCPositionData structure are filled out when this function returns.

• s_SCPositionData::Symbol
• s_SCPositionData::PositionQuantity
• s_SCPositionData::AveragePrice: Accurate for Trade Simulation Mode Positions. For non-simulated 

trading it may or may not be set. 
• s_SCPositionData::PositionQuantityWithAllWorkingOrders
• s_SCPositionData::PositionQuantityWithExitWorkingOrders
• s_SCPositionData::WorkingOrdersExist
• s_SCPositionData::PositionQuantityWithExitMarketOrders

s_SCPositionData Structure Members

[Link] - [Top]
[Type: SCString] Symbol

[Link] - [Top]
The Symbol of the Trade Position.

[Type: double] PositionQuantity

[Link] - [Top]
The quantity of the current Trade Position is displayed in the Trade >> Trade Positions Window. 

A positive quantity represents a Long position and a negative quantity represents a Short position.

[Type: double] AveragePrice

[Link] - [Top]
The average fill price of the current Trade Position.

For more information about the value used for average price, refer to How Average Price for Positions Is 
Calculated and Used.

It is going to be the Position Average Price which is according to the Open Position Average Price setting. 

[Type: double] OpenProfitLoss

[Link] - [Top]
This is the Profit or Loss of the current open Trade Position for the Symbol and Trade Account the chart is set to. 
This is calculated using the most recent last trade price for the symbol.

If a Currency Value per Tick is set in the Chart >> Chart Settings, then this is provided as a Currency Value.

[Type: double] CumulativeProfitLoss

[Link] - [Top]
This is the Profit or Loss of closed trades that have been made where order fill data is available for those trades. 
This uses a Fill to Fill order fill grouping method. 

If a Currency Value per Tick is set in the Chart >> Chart Settings, then this is provided as a Currency Value.
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For this member to be set, you need to set sc.MaintainTradeStatisticsAndTradesData to TRUE/1 in your study 
function.

This is calculated from the order fill data in the Trade >> Trade Activity Log >> Trade Activity tab. 

[Type: double] DailyProfitLoss

[Link] - [Top]
This is the Profit or Loss of trades made that have been closed during the day for the symbol. This uses a Fill to 
Fill order fill grouping method.

If a Currency Value per Tick is set in the Chart >> Chart Settings, then this is provided as a Currency Value.

For this member to be set, you need to set sc.MaintainTradeStatisticsAndTradesData to TRUE in your study 
function.

This is calculated from the order fill data in Trade >> Trade Activity Log >> Trade Activity tab. 

This is considered a Daily Trade Statistic which resets daily. For complete details, refer to Understanding Daily 
Trade Statistics Reset Time.

[Type: double] MaximumOpenPositionLoss

[Link] - [Top]
This is the maximum loss that occurred during the currently open Trade Position. This is calculated from the 
current Trade Position data which consists of the PriceHighDuringPosition, PriceLowDuringPosition, and Position 
Average Price values. 

It is reset to 0 every time there is a new order fill for the symbol which changes the current Trade Position. 

If a Currency Value per Tick is set in the Chart >> Chart Settings, then this is provided as a Currency Value.

[Type: double] MaximumOpenPositionProfit

[Link] - [Top]
This is the maximum profit that occurred during the currently open Trade Position. This is calculated from the 
current Trade Position data which consists of the PriceHighDuringPosition, PriceLowDuringPosition, and Position 
Average Price values. 

It is reset to 0 every time there is a new order fill for the symbol which changes the current Trade Position. 

If a Currency Value per Tick is set in the Chart >> Chart Settings, then this is provided as a Currency Value.

[Type: double] LastTradeProfitLoss

[Link] - [Top]
This member provides the Profit or Loss for the last trade that was made that closes out a Trade Position or reduces 
the size of the Trade Position. This is calculated from the order fill data in the Trade >>Trade Activity Log >> 
Trade Activity tab. 

This uses a Fill to Fill order fill grouping method for Trades. 

If a Currency Value per Tick is set in the Chart >> Chart Settings, then this is provided as a Currency Value.

For this member to be set, you need to set sc.MaintainTradeStatisticsAndTradesData to TRUE in your study 
function.
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[Type: integer] PositionQuantityWithAllWorkingOrders

[Link] - [Top]
This variable indicates the Internal Position Quantity for the symbol as displayed in the Trade >> Trade Positions 
Window, combined with the quantities of all working orders. 

Working Sell orders decrease the Position Quantity and Buy orders increase the Position Quantity. In the case of 
when there are two orders in an OCO group, the quantity of only one of those orders is counted. 

Example: There is a Position Quantity of +1, there are two working sell orders each with a quantity of 1. These 
working sell orders are in an OCO group. Therefore, this variable would return: 0 = +1 + -1. 

[Type: integer] PositionQuantityWithExitWorkingOrders

[Link] - [Top]
This variable indicates the Position quantity for the symbol as displayed in the Trade >> Trade Positions 
Window, combined with the quantities working orders that will reduce the size of the Position. 

Working Sell orders decrease the position and Buy orders increase the position. In the case of when there are two 
orders in an OCO group, the quantity of only one of those orders is counted. 

Example: There is a position of +1, there are two working sell orders each with a quantity of 1. These working sell 
orders are in an OCO group. Therefore, this variable would return 0 = +1 + -1. 

[Type: integer] WorkingOrdersExist

[Link] - [Top]
This variable will be set to a nonzero value when there are working orders. Otherwise, it will be 0. 

[Type: SCDateTime] LastFillDateTime

[Link] - [Top]
This is the Date-Time of the most recent order fill for the symbol. 

This data is from the Trade >>Trade Activity Log >> Trade Activity tab. The order fill data in the Trade 
Activity Log consists of order fills received in real-time and downloaded upon the initial connection to the trade 
server.

This time is adjusted to the Time Zone setting in Sierra Chart and is derived from your local computer clock, or 
from the chart bars if the fill occurred during a chart replay. 

For this member to be set, you need to set sc.MaintainTradeStatisticsAndTradesData to TRUE in your study 
function.

[Type: SCDateTime] LastEntryDateTime

[Link] - [Top]
This is the Date-Time of the most recent order fill for the symbol that established or increased the size of the Trade 
Position. 

This data is from the Trade >>Trade Activity Log >> Trade Activity tab. The order fill data in the Trade 
Activity Log consists of order fills received in real-time and downloaded upon the initial connection to the trade 
server. 

This time is adjusted to the Time Zone setting in Sierra Chart and is derived from your local computer clock, or 
from the chart bars if the fill occurred during a chart replay. 

For this member to be set, you need to set sc.MaintainTradeStatisticsAndTradesData to TRUE in your study 



function.

[Type: SCDateTime] LastExitDateTime

[Link] - [Top]
This is the Date-Time of the most recent order fill for the symbol that decreased the size of the Trade Position or 
flattened the Trade Position. 

This data is from the Trade >>Trade Activity Log >> Trade Activity tab. The order fill data in the Trade 
Activity Log consists of order fills received in real-time and downloaded upon the initial connection to the trade 
server. 

This time is adjusted to the Time Zone setting in Sierra Chart and is derived from your local computer clock, or 
from the chart bars if the fill occurred during a chart replay. 

For this member to be set, you need to set sc.MaintainTradeStatisticsAndTradesData to TRUE in your study 
function.

[Type: integer] PriorPositionQuantity

[Link] - [Top]
This variable indicates what the Prior Trade Position Quantity was before it last changed.

[Type: integer] PositionQuantityWithExitMarketOrders

[Link] - [Top]
This variable indicates the Trade Position Quantity reduced by the quantities of market orders which reduce the 
Position Quantity.

[Type: integer] TotalQuantityFilled

[Link] - [Top]
This variable indicates the total quantity of the order fills among all of the order fills for the Symbol and Trade 
Account loaded in the chart.

It is not the total quantity filled for the trading day. 

[Type: integer] LastTradeQuantity

[Link] - [Top]
This variable indicates the quantity of the last order fill.

[Type: integer] NonAttachedWorkingOrdersExist

[Link] - [Top]
This variable is 1 if there are working/open trade orders that exist for the Symbol and Trade Account of the chart, 
that are not Attached Orders. Otherwise, it is 0.

Programmatically Setting Trade Window Configuration

[Link] - [Top]
It is supported to programmatically change the Trade Window configuration to a previously saved configuration. 
For information about Trade Window configurations, refer to Using and Changing Between Different Trade 
Window and Attached Orders Configurations. 

To change the saved Trade Window configuration through ACSIL, refer to sc.TradeWindowConfigFileName. 
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Going from Simulation Mode to Live Trading

[Link] - [Top]
An ACSIL automated trading system can either send orders to the internal Sierra Chart Trade Simulation system or 
to the connected Trading service.

This is controlled by the Trade >> Trade Simulation Mode On setting and the sc.SendOrdersToTradeService 
ACSIL variable. For complete information, refer to sc.SendOrdersToTradeService.

For the automated trading system study to be allowed to send orders whether simulated or non-simulated, it is also 
necessary to enable Trade >> Auto Trading Enabled.

When you want the automated trading system to be able to respond to real-time updating data, it is necessary that 
Sierra Chart is connected to the data feed. This is done through File >> Connect to Data Feed. Refer to When the 
Study Function Is Called to understand when the study function will be called and therefore when it will do 
processing which can submit orders.

It is important to be aware that even if you have set your automated trading system and Sierra Chart to send the 
orders to the connected Trading service, if Sierra Chart is connected to a simulation account with your Trading 
service, then the submitted orders will still be simulated through your Trading service. 

Verify with your Trading service whether Sierra Chart is actually connected to a simulation account. Check to 
make certain that any orders your automated trading system is sending are being processed in a simulation 
environment with your trading service, or if the orders are live. There is the potential for confusion and you need 
to be aware if the orders are live or simulated. This can avoid costly mistakes.

It is a good idea to add an Input to your study that controls sc.SendOrdersToTradeService. Refer to the code 
example below.

Code Example

SCInputRef SendOrdersToService = sc.Input[10];

if (sc.SetDefaults)
{
    SendOrdersToService.Name = "Send Orders to Trade Service";
    SendOrdersToService.SetYesNo(false);
    return;
}

sc.SendOrdersToTradeService = SendOrdersToService.GetYesNo();
        
Constants

[Link] - [Top]
This section lists various constant identifiers used by ACSIL trading functions and the meaning of them.

Order Type Constants

[Link] - [Top]
The Order Type constants are listed below. For descriptions of these Order Types, refer to Order Types.

• SCT_ORDERTYPE_MARKET
• SCT_ORDERTYPE_LIMIT
• SCT_ORDERTYPE_STOP
• SCT_ORDERTYPE_STOP_LIMIT
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• SCT_ORDERTYPE_MARKET_IF_TOUCHED
• SCT_ORDERTYPE_LIMIT_CHASE
• SCT_ORDERTYPE_LIMIT_TOUCH_CHASE
• SCT_ORDERTYPE_TRAILING_STOP
• SCT_ORDERTYPE_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS: When used as an Attached 

Order, the initial offset is specified by s_SCNewOrder::Target1Offset. The trigger offset is specified by 
s_SCNewOrder::AttachedOrderStop1_TriggeredTrailStopTriggerPriceOffset. The trailing offset is 
specified by s_SCNewOrder::AttachedOrderStop1_TriggeredTrailStopTrailPriceOffset

• SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS: Refer to the notes 
above for SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS.

• SCT_ORDERTYPE_STEP_TRAILING_STOP
• SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP: Refer to the notes above for 

SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS.
• SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT: Refer to the notes above for 

SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS.
• SCT_ORDERTYPE_OCO_LIMIT_STOP. Notes: Use s_NewOrder::Price1 to set the Limit price and 

s_NewOrder::Price2 to set the Stop price. Use sc.BuyOrder() or sc.SellOrder to submit the order when 
using this order type. All of the standard Auto Trade Management logic applies when using this order type, 
so you may want to use Unmanaged Automated Trading when submitting this type of order, so there are no 
restrictions.

• SCT_ORDERTYPE_OCO_LIMIT_STOP_LIMIT. Notes: Use s_NewOrder::Price1 to set the Limit 
price and s_NewOrder::Price2 to set the Stop price. Use sc.BuyOrder() or sc.SellOrder to submit the 
order when using this order type. All of the standard Auto Trade Management logic applies when using this 
order type, so you may want to use Unmanaged Automated Trading when submitting this type of order, so 
there are no restrictions.

• SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP. Notes: Use s_NewOrder::Price1 to set the first 
Stop price and s_NewOrder::Price2 to set the second Stop price. Use sc.SubmitOCOOrder() to submit 
the order when using this Order type. There will be both a Buy and a Sell order submitted. None of the 
Auto Trade Management logic applies when using this order type, so there are no restrictions when 
submitting this order.

• SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT. Notes: Use 
s_NewOrder::Price1 to set the first Stop price and s_NewOrder::Price2 to set the second Stop price. Use 
sc.SubmitOCOOrder() to submit the order when using this Order type. There will be both a Buy and a 
Sell order submitted. None of the Auto Trade Management logic applies when using this order type, so 
there are no restrictions when submitting this order.

• SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT. Notes: Use s_NewOrder::Price1 to set the 
first Limit price and s_NewOrder::Price2 to set the second Limit price. Use sc.SubmitOCOOrder() to 
submit the order when using this Order type. There will be both a Buy and a Sell order submitted. None of 
the Auto Trade Management logic applies when using this order type, so there are no restrictions when 
submitting this order. 

• SCT_ORDERTYPE_LIMIT_IF_TOUCHED.
• SCT_ORDERTYPE_BID_ASK_QUANTITY_TRIGGERED_STOP: When used as an Attached Order, 

the quantity is set through s_SCNewOrder::QuantityTriggeredAttachedStop_QuantityForTrigger.
• SCT_ORDERTYPE_TRIGGERED_LIMIT. When used as the main order, the Limit is set with 

s_SCNewOrder::Price1 and the Trigger is set with s_SCNewOrder::Price2.
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP: When used as an Attached Order, the 

quantity is set through s_SCNewOrder::QuantityTriggeredAttachedStop_QuantityForTrigger.
• SCT_ORDERTYPE_STOP_WITH_BID_ASK_TRIGGERING.
• SCT_ORDERTYPE_STOP_WITH_LAST_TRIGGERING.
• SCT_ORDERTYPE_LIMIT_IF_TOUCHED_CLIENT_SIDE.
• SCT_ORDERTYPE_MARKET_IF_TOUCHED_CLIENT_SIDE.
• SCT_ORDERTYPE_TRADE_VOLUME_TRIGGERED_STOP_LIMIT: When used as an Attached 

Order, the quantity is set through s_SCNewOrder::QuantityTriggeredAttachedStop_QuantityForTrigger.
• SCT_ORDERTYPE_STOP_LIMIT_CLIENT_SIDE.
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• SCT_ORDERTYPE_TRIGGERED_STOP.
Order Error Constants

[Link] - [Top]
These order error constant codes indicate specific reasons an order or other trading action may have been skipped 
and not processed.

To programmatically obtain the text description for one of these numeric error codes returned from a trading 
function, call the function const char * sc.GetTradingErrorTextMessage(int ErrorCode) and pass the error 
code. 

SCTRADING_ORDER_ERROR

[Link] - [Top]
On an error, the ACSIL trading functions will return the SCTRADING_ORDER_ERROR (-1) integer error 
constant to indicate an error.

In this particular case, a detailed error message explaining the specific issue will be listed in the Trade >> Trade 
Service Log.

In the case where the error is related to a version number, the error instead will be displayed in the Window >> 
Message Log. 

In the case of a non-simulated order submission to an external trading service, if Sierra Chart not connected to the 
external service this will cause SCTRADING_ORDER_ERROR to be returned. In the case where a non-
simulated order is successfully submitted, but it is later rejected by the external service, the order submission 
function will not returnSCTRADING_ORDER_ERROR. You will need to check the order status by getting the 
details of the order.

• SCT_SKIPPED_DOWNLOADING_HISTORICAL_DATA: The trade action was skipped because 
historical data is currently being downloaded for the chart.

• SCT_SKIPPED_FULL_RECALC: The trade action was skipped because the trading study is performing 
a full recalculation. A full recalculation occurs when the trading study is applied to the chart, Chart >> 
Reload and Recalculate is selected, a chart replay has been started, other conditions which cause a reload 
of chart data, you modify the settings for the trading study, or a full recalculation is being performed due to 
a study on the chart that references another chart and a full recalculation is determined to be necessary. 

Once there is a full recalculation, then any additional updating of the chart from real-time data or from a 
chart replay, is not a full recalculation and the trade actions will be followed assuming there are no other 
conditions causing them to be ignored. 

• SCT_SKIPPED_ONLY_ONE_TRADE_PER_BAR: An order was skipped because the trading study has 
specified that only one Order Action type can occur per bar and the same Order Action type has already 
occurred. This is set with sc.AllowOnlyOneTradePerBar.

• SCT_SKIPPED_INVALID_INDEX_SPECIFIED: An order was skipped because the trading study has 
specified an invalid sc.Subgraph[][] array index to one of the Order Action functions.

• SCT_SKIPPED_TOO_MANY_NEW_BARS_DURING_UPDATE: The trade action was skipped 
because there have been more than 100 new bars during the chart update. This is meant to be a safety 
feature in order to prevent trade actions from occurring on new chart bar data that might not possibly be 
from normal real-time or replay updating.

• SCT_SKIPPED_AUTO_TRADING_DISABLED: The trade action was skipped because Trade >> Auto 
Trading Enabled is disabled.

• SCTRADING_NOT_OCO_ORDER_TYPE (-2): This error occurs when the sc.SubmitOCOOrder 
function is called and the OrderType is not one of SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP, 
SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT, 
SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT. 

• SCTRADING_ATTACHED_ORDER_OFFSET_NOT_SUPPORTED_WITH_MARKET_PARENT 
(-3): When using the Submitting and Managing Orders for Different Symbol and/or Trade Account 



functionality, and an attached order offset is specified instead of a price, with a parent order that is a Market 
order type, then this error will be returned and the orders are rejected.

• SCTRADING_UNSUPPORTED_ATTACHED_ORDER (-4): When using the Submitting and 
Managing Orders for Different Symbol and/or Trade Account functionality, and one or more attached 
orders are specified for OCO Group 2 or higher, then this error will be returned and the orders are rejected.

• SCTRADING_SYMBOL_SETTINGS_NOT_FOUND (-5): This error code is returned by the 
sc.BuyOrder and sc.SellOrder functions. This error indicates that there is a dependency upon the Tick 
Size and Price Display Format for the Symbol being traded and that the Symbol is not defined in Global 
Symbol Settings. The Symbol or Symbol Pattern needs to be added in that settings window to be able to 
submit an order for it.

• ACSIL_GENERAL_NULL_POINTER_ERROR (-6): This indicates that a null pointer was encountered 
when accessing one of the dependent objects needed for the particular function. This should never be 
returned.

Example Trading Systems and Code

[Link] - [Top]
There are many ACSIL trading system study and other trading related study examples provided.

Refer to the Example ACSIL Trading Systems page for an example.

Additionally, look in the /ACS_Source/TradingSystem.cpp file in the folder Sierra Chart is installed to on your 
system. This file contains many ACSIL trading system studies that use the ACSIL trading functions. These 
functions demonstrate all of the available functionality. 

The following two files contain trading related code which service good examples for specific trading related tasks:

• /ACS_Source/TradingTriggeredLimitOrderEntry.cpp
• /ACS_Source/AutomatedTradeManagementBySubgraph.cpp
• /ACS_Source/OrderEntryStudies.cpp

How to Apply the Trading Example System Studies To The Chart For Testing

1. These steps explain using the trading system studies provided in the TradingSystem.cpp file.
2. Select Analysis >> Studies >> Add Custom Study >> Sierra Chart Custom Studies and Examples.
3. In the list you will see several studies that begin with: Trading Example:. Choose one of them.
4. Press the Add button.
5. Press Settings on the Chart Studies window to display the Study Settings window. Or, it may have 

already opened if you have the option to open it upon adding a study, enabled.
6. Make certain the Settings and Inputs tab is selected. Set the Enabled Input to Yes. If this is not set to Yes, 

the auto trading system will not function.
7. Press OK. Press OK. 
8. You will need to enable auto trading in Sierra Chart. To do this make certain there is a checkmark by 

Trade >> Auto Trading Enabled. You may also want to uncheck Disable Auto Trading on Start Up.
9. Initially, the study will not display any Buy or Sell arrows on the chart because a trading system will only 

work with new data added to the chart during live updating, with new data added during a chart Replay, or 
by performing a Back Test. 

Therefore, you will need to wait for some live data to be received in the chart or you can perform a Back 
Test. You can perform a Replay or Bar Based back test. Refer to the Back Testing documentation section 
for instructions.

10. Check the Trade >> Trade Service Log for any ignored order signals. 
11. To view the results of the Back Test, refer to Viewing Back Test Results. 

Debugging/Troubleshooting Automated Trading Systems

[Link] - [Top]
When an automated trading system is not submitting orders when expected or performing some other trading 
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action, then you need to add the trading error handling code as shown in the below code example. 

However, the first thing to check is that Trade >> Auto Trading Enabled is checked. Also, refer to 
SendOrdersToTradeService.

The exact reason why a particular order action, sc.BuyEntry, sc.BuyExit, sc.SellEntry, sc.SellExit, sc.BuyOrder, 
sc.SellOrder, or one of the Cancel Order or Trade Position Flatten function calls is being ignored due to the 
automated trading management logic, will be listed in the Sierra Chart Message Log when using the trading error 
handling code below. In some cases this message may say to refer to the Trade >> Trade Service Log for a 
descriptive error message. In that case refer to the Trade Service Log.

This Window >> Message Log entry will help you understand the reason for the trading action being ignored. If 
you need help understanding a specific message, contact Sierra Chart support on the Support Board.

    
// Example of submitting an order and handling error condition
s_SCNewOrder NewOrder;
NewOrder.OrderQuantity = 1;
NewOrder.OrderType = SCT_LIMIT;
NewOrder.TimeInForce = SCT_TIF_DAY;
NewOrder.Price1 = sc.Close[sc.Index] ;
int Result = sc.BuyEntry(NewOrder);
if (Result > 0)//order was accepted
{
    //Take appropriate action if order is successful
}
else//order error
{
    //Only report error if at the last bar
    if (sc.Index == sc.ArraySize -1)
    {
        //Add error message to the Sierra Chart Message Log for 
interpretation
        sc.AddMessageToLog(sc.GetTradingErrorTextMessage(Result), 0);
    }
}
    
If there is no error returned, then use the Trade Activity Log to have a better understanding of the particular 
problem you are encountering.

Another method of debugging an automated trading system and custom studies in general is to perform step-by-
step debugging using the Visual C++ debugger. For instructions, refer to Step-by-step ACSIL Debugging. 

*Last modified Saturday, 30th March, 2024.
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Introduction
[Link] - [Top]
This documentation applies to version 1355 and higher. Since version 1355, the following change has been made:

• Market orders are not attempted to be canceled when orders are set to be canceled on entries, reversals, and 
exits because market orders cannot be expected to be canceled. Therefore, market orders are considered in 
calculations of working orders when combined with the current Trade Position Quantity, even if the 
variables to cancel orders have been set to TRUE/Yes.

Sierra Chart supports automated trading. There are three methods to perform automated trading. They are as 
follows. 

1. The easiest and most interactive way to do automated trading is by using the Spreadsheet System for 
Trading study. For complete step-by-step instructions and an example, refer to the Spreadsheet System for 
Trading study page. This is a good way to start with automated trading.

2. For a more advanced way to do automated trading that gives you a higher degree of control and maximum 
performance, you will want to use the Advanced Custom Study/System Interface and Language and use the 
ACSIL Trading Functions. These links refer to the necessary documentation. There are many examples 
provided with Sierra Chart. 

3. A very simplified method of automated trading is to use the Trading System Based on Alert Condition 
study.

In Sierra Chart, automated trading is performed through studies that function as automated trading systems. You 
can use either the Spreadsheet System for Trading study or the ACSIL Trading Functions in an Advanced Custom 
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Study that you write. These studies will be applied to charts that you have open.

There is no limit to the number of automated trading systems that can be running at the same time. However, 
having more than one automated trading system for the same symbol at the same time can only be done if each 
chart that has the automated trading system study is using a different Trade Account. Refer to Selecting Trade 
Account on the Trade Window. However, it still might be possible if using the same Trade Account. For more 
information, refer to Using Multiple Automated Trading Systems at the Same Time.

With either method of automated trading, this page explains all of the automated trading Variables and Order 
Actions. These Variables and Order Actions along with the functionality provided by the Spreadsheet System for 
Trading study or the ACSIL Trading functions, provide the automated trading functionality in Sierra Chart.

To back test an automated trading system and view trading results, refer to the Auto Trade System Back Testing 
page. Developing an automated trading system and back testing it, is the only method by which you can determine 
the profitability of a mechanical trading method.

Variables

[Link] - [Top]
These auto trade variables apply to both the Advanced Custom Study Interface and Language (ACSIL) (in this 
case they must be prefixed with sc.) and they also apply to the Spreadsheet System for Trading study (in this 
case they are study Inputs).

When a reference is made to the Trade Position, this refers to the current Trade Position for the symbol of the chart 
that the trading system is applied to.

When a reference is made to working orders, this refers to orders for the symbol of the chart that the trading 
system is applied to with a Status, as displayed in the Trade >> Trade Orders Window, of Pending Open, 
Open, Pending Cancel, or Pending Modify. Pending Child orders are ignored.

An order can either be simulated or non-simulated. If the automated trading system is in simulated mode, then the 
reference to working orders is for simulated working orders. If the automated trading system is a non-simulated 
mode, then the reference is to non-simulated working orders.

AllowMultipleEntriesInSameDirection

[Link] - [Top]
The default value for this variable is FALSE (No). When this variable is set to FALSE (No), the Automated 
Trading Management system will not allow multiple Entry orders in the same direction. More details about how 
this works can be found in the BuyEntry and SellEntry Order Action sections.

If you want to allow Multiple Entries in the Same Direction, set this variable to TRUE (Yes).

MaximumPositionAllowed

[Link] - [Top]
The information below applies to version 1599 and higher.

MaximumPositionAllowed controls the maximum Trade Position Quantity allowed when performing automated 
trading for a particular Symbol and Trade Account. An order that would increase the Trade Position for the Symbol 
and Trade Account to a quantity greater than the specified Maximum Position Allowed will be ignored/rejected. 

For example, if this variable is set to 5, a Buy order that would increase the existing Trade Position Quantity 
greater than 5 will be ignored. And a Sell order that would increase the existing Trade Position Quantity less than 
-5 will be ignored.
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The following explains how the Maximum Position Allowed is enforced:

When an order signal is given, and CancelAllOrdersOnEntriesAndReversals is FALSE, then the quantities of 
existing working orders are added with the current Trade Position Quantity. 

If the current Trade Position Quantity is positive/long, then the quantity of sell working orders which will reduce/
exit this Position Quantity are not included in this calculation unless they are market orders. 

If the current Trade Position Quantity is negative/short, then the quantity of buy working orders which will reduce/
exit this Position Quantity are not included in this calculation unless they are market orders. 

The quantity of the new order submitted by the automated trading system is added to the calculated sum. If this 
final sum exceeds the Maximum Position Allowed, then the order signal will be ignored.

When calculating the quantities of orders, Buy orders are considered positive and Sell orders are considered 
negative.

When an order signal is given, and CancelAllOrdersOnEntriesAndReversals is TRUE, then the quantities of 
existing working market orders are added with the current Trade Position Quantity. The quantity of the new order 
submitted by the automated trading system is added to this sum. If this final sum exceeds in the Maximum Position 
Allowed, then the order signal will be ignored. 

It is possible there can be certain order configurations which could workaround the Maximum Allowed Position for 
automated trading. This could be true in the case of when using Limit orders which do not immediately fill. 
Alternatively, there is also the Trade Position Limit which can be set for an individual symbol (not the global 
position limit), which uses a more comprehensive method to limit the Position Quantity. Refer to Global Symbol 
Settings. 

CancelAllOrdersOnEntriesAndReversals does not cancel market orders.

For example, if there is a Trade Position Quantity of +1 and an existing Buy order of quantity 1, then this is a 
potential Position of 2. If the Maximum Position Allowed is 2 and you submit another Buy order, it will not be 
allowed.

When calculating the quantity of working orders, orders that are in an OCO group are counted as 1 order. An OCO 
group contains two orders of the same side either both buy or both sell.

It needs to be understood that working non-market orders that are attempted to be canceled when using 
CancelAllOrdersOnEntriesAndReversals may not actually be canceled and can be filled and this can lead to the 
Maximum Position Allowed being exceeded.

When determining the potential Trade Position Quantity from working orders, you also need to consider how both 
Buy and Sell orders that are working will oppose each other in quantities. For example, a Buy order with a quantity 
of 3 and a Sell order with a quantity of 3, will be considered to have a zero potential effect on the Trade Position 
Quantity if it is currently 0. If the Buy order fills and the Sell order does not, then the Position will be 3. Therefore, 
it is possible under this kind of condition that no matter what you have set the MaximumPositionAllowed to, that 
you still can end up exceeding this setting.

SupportReversals

[Link] - [Top]
The default value for the SupportReversals variable is FALSE (No). If this variable is set to TRUE (Yes), then 
Trade Position reversals are supported.

A reversal is triggered when a Buy Entry or Sell Entry order is submitted and an actual opposite Trade Position 
currently exists for the symbol. If there is not an actual Trade Position for the symbol, then a reversal cannot 
happen.
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When a reversal order is given it will flatten the existing Position, and create a new Position which will have a 
quantity equal to the Order Quantity specified. Therefore, there must be an Order Quantity specified.

When calculating the Order Quantity for flattening the existing Trade Position, the Auto Trade Management 
system looks at the current Trade Position quantity and the quantities of working orders that can exit the Position 
only.

It does not consider working orders that can increase the size of the Position. For example, if the Position is +5 and 
there is a Sell Entry, and there is a working sell order with a quantity of 2, then the order to flatten the Position will 
be a Sell order of quantity 3. Additionally, if those working orders already indicate the potential Position is flat or 
does not exist, then no reversal actually occurs, only a new entry.

If CancelAllOrdersOnEntriesAndReversals is set to TRUE (Yes), then only the actual Trade Position quantity and 
working market orders that will reduce the Position are considered when determining the quantity to flatten the 
current Trade Position. There is no consideration of other working orders because they will be canceled. If the 
working market orders will flatten the Position, then no reversal actually occurs.

An example of SupportReversals is as follows: The current Trade Position quantity is +3 (long Position of quantity 
3), there is a Sell Entry order action with a quantity of 1, the Auto Trade Management system will send a Sell order 
with a quantity that will create a resulting Position of -1. This will be a quantity of 4.

Note, that when SupportReversals is set to TRUE (Yes), then the value of the 
AllowOppositeEntryWithOpposingPositionOrOrders variable is ignored.

If a reversal occurs, a message will be added to the Trade >> Trade Service Log indicating that an automated 
trading reversal has occurred. The chart and the trading study will be given in the message.

If CancelAllOrdersOnEntriesAndReversals is set to TRUE (Yes), then any Attached Orders for the existing Trade 
Position will be immediately canceled.

Actual Order Types and Quantities Submitted

The above documentation for SupportReversals describes the logical Order and quantity of that Order which is 
submitted.

When SupportReversals causes a reversal order to be submitted, then there are actually 2 orders submitted.

There is the order to flatten the current Trade Position and it is a Market order.

There is the order which establishes a new Trade Position and will be the order type which is specified by the 
ACSIL Trading system or the Spreadsheet Trading system. However, the order which flattens the current Trade 
Position will always be a Market order.

The reason for this design is in support using a different order type like a Limit order when a reversal is triggered. 
So that the new Trade Position will be established with this order type and so that the current Trade Position will 
be immediately flattened.

Whether 2 orders are always required in all cases does not matter. There are two orders for implementation 
consistency and consistency of this functionality.

Also when using Attached Orders it is necessary that the order to flatten the Trade Position is separate from the 
order to establish a new Trade Position because the order to create the new Position must be matched in quantity to 
its Attached Orders and the Attached Orders must be matched in quantity to the quantity of the new Position.

Therefore, if you want to use a single order when reversing a Trade Position, then do not use the SupportReversals 
automated trading flag in your automated trading system and instead use BuyEntry or SellEntry and specify the 
quantity required to reverse the current Trade Position.



SupportReversals in no way has any effect on Buy Exit or Sell Exit. Those still function as they normally do. 

SendOrdersToTradeService

[Link] - [Top]
This variable applies to the automated trading system it is set on. The default value for this variable is FALSE 
(No).

Setting SendOrdersToTradeService to FALSE (No) will send all orders and order actions to the Sierra Chart 
Trade Simulation system.

Setting SendOrdersToTradeService to TRUE (Yes) will send all orders and order actions to the connected 
Trading service. The connected Trading service is defined in the Data/Trade Service Settings.

However, the SendOrdersToTradeService automated trading management variable must be set consistently with 
the global Trade >> Trade Simulation Mode On setting on the menu, otherwise order actions will be ignored.

If global Trade Simulation Mode is OFF (unchecked), then SendOrdersToTradeService must be set to Yes/
TRUE for any order action (submitting, modifying, canceling order) to work, otherwise they will be ignored and 
there will be an error given when these actions occur. There will also be a message added to the Trade >> Trade 
Service Log like this: [Chart Name]: SendOrdersToTradeService is not consistent with global Trade Simulation 
Mode setting. Order action ignored.

If global Trade Simulation Mode is ON, then SendOrdersToTradeService must be set to No/FALSE for any 
order action (submitting, modifying, canceling order) to work, otherwise they will be ignored and there will be an 
error given when these order actions occur. There will also be a message added to the Trade >> Trade Service 
Log.

Even though an order is sent to your Trading service by disabling Trade Simulation Mode and by setting this 
variable to TRUE (Yes), you may be connected to a simulated account with your Trading service. In this case the 
trades will still be simulated.

SendOrdersToTradeService applies to each individual trading system that you have. It is not a global setting and 
is separate from the global Trade Simulation Mode setting (Trade >> Trade Simulation Mode On).

In the case of when using ACSIL, if using a study Input to control sc.SendOrdersToTradeService, then it is 
necessary to change the value of this variable after the sc.SetDefaults code block. You cannot do this within that 
code block because changes to the Input will have no effect.

AllowOppositeEntryWithOpposingPositionOrOrders

[Link] - [Top]
The default value for this variable is TRUE (Yes).

When this variable is set to FALSE (No), then a Buy Entry or Sell Entry is not allowed if there is a Trade Position 
or working orders already existing in the opposite direction. Otherwise, the signal will be allowed.

Complete details about how this variable works can be found in the BuyEntry and SellEntry Order Action sections.

If this is set to TRUE (Yes), you should set CancelAllOrdersOnEntriesAndReversals to TRUE (Yes) when using 
Attached Orders so that those Attached Orders will be canceled since the current Trade Position will be reduced in 
quantity or reversed.

SupportAttachedOrdersForTrading

[Link] - [Top]
It is not necessary to use the BuyExit or SellExit Order Actions to exit a Position. Exits can be performed by using 
the Attached Orders feature. Attached Orders are Target and Stop orders attached to the primary/parent order. 
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These orders are managed by Sierra Chart and are sent to the trading service when the parent order fills. Although, 
is completely fine to use BuyExit or SellExit and not Attached Orders. It is possible to use both Attached Orders 
and BuyExit or SellExit to exit the Position. This is explained in this section.

Targets and Stops are configured on the Attached Orders tab of the Trade Window associated with the chart that 
the trading study is applied to. For more information about configuring Attached Orders through the Trade 
Window, refer to the Attached Orders documentation page. Various order types for Attached Orders are supported 
including trailing stops. In the case of an ACSIL trading system, it can programmatically specify the Attached 
Orders or specify a Trade Window configuration file (explained below).

The default value for this variable is FALSE (No) for ACSIL trading system studies. In the case of ACSIL trading 
system studies, when this variable is TRUE, then the configured Attached Orders on the Trade Window will be 
used.

For the Spreadsheet System for Trading study, this variable is TRUE (Yes) and cannot be changed. However, 
for Attached Orders to actually be used in the case of Spreadsheet trading, the Use Attached Orders option must 
also be enabled on the Trade Window for the chart. 

When this variable is set to TRUE (Yes), the BuyEntry and the SellEntry Order Actions will use the Attached 
Orders that are specified on the associated Trade Window for the chart that your trading study is applied to. This 
only applies to the BuyEntry and SellEntry Order Actions. BuyExit or SellExit Order Actions cannot have 
Attached Orders attached to them.

It is possible to use both Attached Orders and BuyExit and SellExit. For example, you may want to use a fixed 
Target, however you may want to exit your Position using dynamic rules from your trading system.

In order to use BuyExit and SellExit with Attached Orders that are configured to flatten your Position, you must set 
CancelAllWorkingOrdersOnExit to TRUE (Yes). This allows you to use both. If the Attached Orders are not set to 
flatten your Position completely, then BuyExit and SellExit can be used without setting 
CancelAllWorkingOrdersOnExit to TRUE. In this case when BuyExit or SellExit are triggered they will close the 
remaining Position that the Attached Orders are not set to. It is also possible to use the Scale Out functionality with 
BuyExit or SellExit, to reduce the quantities of Attached Orders that are working and in this case keep 
CancelAllWorkingOrdersOnExit set to FALSE.

A set of Attached Orders, which is entered on the Trade Window for a chart, is saved when a chartbook is saved. 
The Trade Window configuration, which also includes Attached Orders can also be saved to a Trade Window 
configuration file (.twconfig file extension). To save a configuration file, select the Menu/M menu on the Trade 
Window and select the Save Configuration command.

Programmatically Specifying A Trade Window Configuration File For Attached Orders: If your automated 
trading system uses Attached Orders, it is a good idea to have saved the Trade Window Configuration to a file that 
contains the Attached Orders defined on the Trade Window. To specify this Trade Window Configuration file in 
your ACSIL Trading system, use this example:

Example

// This line can be within sc.SetDefaults code block in your trading system 
function or outside of it.
sc.TradeWindowConfigFileName = "SimpleBracket.twconfig";
            
Any time a ACSIL trading function is used, the Trade Window Configuration will be what has been last specified 
by the sc.TradeWindowConfigFileName text string variable. So this can be set right before an ACSIL trading 
function is used.

To use a set of Attached Orders for an ACSIL trading system and not have to rely on a Chartbook or a Trade 
Window configuration file, refer to these members of the s_SCNewOrder structure. For a complete code example, 
refer to the scsf_TradingExampleWithAttachedOrdersDirectlyDefined function in the TradingSystem.cpp file 
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in the /ACS_Source folder in the folder where Sierra Chart is installed to.

Note: It definitely is not recommended for you to implement yourself in an ACSIL trading system, Target and Stop 
orders by sending both of them after the parent order fills, and handling the related OCO functionality. The reason 
for this, is there is a very high degree of sophistication involved to actually implement OCO functionality properly. 
And it is something that Sierra Chart internally will manage for you through the Attached Orders feature. Sierra 
Chart will properly manage this for you in a reliable way in a live trading environment.

CancelAllOrdersOnEntriesAndReversals

[Link] - [Top]
When CancelAllOrdersOnEntriesAndReversals is set to TRUE (Yes), and there is a Buy Entry or a Sell Entry 
or a Reversal Order Action given, then all working orders except for market orders, for the Symbol and Trade 
Account of the chart that the trading system study is applied to will be canceled before the entry or reversal order is 
submitted.

The entry or reversal order is submitted immediately after the orders are requested to be canceled. If the order or 
orders cannot be canceled and the order cancellation has been rejected by the Trading service, then this can result 
in a Trade Position Quantity which may exceed what was intended. This is something to consider. 

When CancelAllOrdersOnEntriesAndReversals is set to FALSE (No), then existing working orders for the 
Symbol and Trade Account will not be canceled.

CancelAllOrdersOnReversals

[Link] - [Top]
When CancelAllOrdersOnReversals is set to TRUE (Yes), and there is a Buy Entry or a Sell Entry and which 
also is reversing the existing Trade Position, then all working orders except for market orders, for the Symbol and 
Trade Account of the chart that the trading system study is applied to will be canceled before the reversal order is 
submitted.

The reversal order is submitted immediately after the orders are requested to be canceled. If the order or orders 
cannot be canceled and the order cancellation has been rejected by the Trading service, then this can result in a 
Trade Position Quantity which may exceed what was intended. This is something to consider. 

When CancelAllOrdersOnReversals is set to FALSE (No), then existing working orders for the Symbol and 
Trade Account will not be canceled.

CancelAllOrdersOnEntries

[Link] - [Top]
When CancelAllOrdersOnEntries is set to TRUE (Yes), and there is a Buy Entry or a Sell Entry, then all 
working orders except for market orders, for the Symbol and Trade Account of the chart that the trading system 
study is applied to will be canceled before the entry order is submitted.

The entry order is submitted immediately after the orders are requested to be canceled. If the order or orders cannot 
be canceled and the order cancellation has been rejected by the Trading service, then this can result in a Trade 
Position Quantity which may exceed what was intended. This is something to consider.

When CancelAllOrdersOnEntries is set to FALSE (No), then existing working orders for the Symbol and Trade 
Account will not be canceled.

AllowEntryWithWorkingOrders

[Link] - [Top]
The default for this variable is FALSE (No). When AllowEntryWithWorkingOrders is set to TRUE (Yes), then 
a Buy Entry or a Sell Entry will be allowed if there are existing working orders of any type.



There can still be other exceptions to prevent an Entry order from being processed. When 
AllowEntryWithWorkingOrders is set to FALSE (No), then if there are existing working orders, then a Buy 
Entry or a Sell Entry Order Action, will not be allowed even if CancelAllOrdersOnEntriesAndReversals is set to 
TRUE.

When AllowEntryWithWorkingOrders is set to FALSE (No), then when an order is not allowed, a message will 
be added to Trade >> Trade Service Log.

CancelAllWorkingOrdersOnExit

[Link] - [Top]
The default for this variable is FALSE (No). When CancelAllWorkingOrdersOnExit is set to TRUE (Yes), and 
the BuyExit or SellExit Order Action is triggered, working orders, except market orders, that can exit the Position 
will not be used in the calculation to determine the current Trade Position Quantity with working orders. Only the 
actual Trade Position Quantity and Market orders which will exit the Trade Position will be evaluated to determine 
if an exit is possible.

In this case, if an exit is possible, then all working orders except market orders will be canceled and the current 
Trade Position will be flattened or reduced by the specified quantity.

One useful purpose for this variable is that it allows you to use Attached Orders and also use the BuyExit and 
SellExit Order Actions at the same time as Attached Orders. Therefore, when you use the BuyExit or SellExit 
Order Actions, the working Attached Orders will be canceled.

CancelAllWorkingOrdersOnExit cancels working orders except market orders at the time the BuyExit and 
SellExit Order Actions are triggered. This does not happen upon the order filling, but at the time the order is 
submitted.

It needs to be understood, that there is no guarantee, that the Attached Orders which may be working at the time of 
a BuyExit or SellExit Order Action will actually be canceled, in the case of Live trading. They could still fill and 
the order sent by BuyExit or SellExit will still be submitted. This can result in your position actually reversing and 
not just being closed.

One solution to avoid the Position being reversed when using both Attached Orders and BuyExit or SellExit, when 
using the Spreadsheet System for Trading study, is to not use BuyExit or SellExit cells. Instead use the Flatten 
and Cancel Working Orders special Sheet Input to flatten the Position. And set Hold Market Order Until Pending 
Cancel Orders Are Confirmed to Yes. This will ensure the Position will not reversed and instead be flattened/
closed. Use a similar solution when using the ACSIL Trading Functions. 

SupportTradingScaleIn
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The SupportTradingScaleIn variable relates to Attached Orders. For a description of Scaling In functionality, 
refer to Scaling In. It can only be set programmatically within an ACSIL trading system. The specific variable is 
sc.SupportTradingScaleIn and must be set outside of the sc.SetDefaults code block.

SupportTradingScaleOut

[Link] - [Top]
The SupportTradingScaleOut variable relates to Attached Orders and other OCO orders. For a description of 
Scaling Out functionality, refer to Scaling Out. It can only be set programmatically within an ACSIL trading 
system. The specific variable is sc.SupportTradingScaleOut and must be set outside of the sc.SetDefaults code 
block.

Unmanaged Automated Trading
[Link] - [Top]
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If you want to enter Buy and Sell orders without any restriction and not use the automated trading management 
logic provided by Sierra Chart, then set the following variables as shown:

• AllowMultipleEntriesInSameDirection to TRUE (Yes)
• AllowOppositeEntryWithOpposingPositionOrOrders to TRUE (Yes)
• CancelAllOrdersOnEntriesAndReversals to FALSE (No)
• CancelAllWorkingOrdersOnExit to FALSE (No)
• AllowEntryWithWorkingOrders to TRUE (Yes)
• sc.AllowOnlyOneTradePerBar to FALSE (applies only to ACSIL trading systems)
• MaximumPositionAllowed to the maximum Trade Position Quantity you want to allow for your automated 

trading system or set this to twice that Quantity to ensure MaximumPositionAllowed does not restrict order 
entry.

By setting these automated trading variables as shown above, this will give you unrestricted functionality. You 
will then be able to use the BuyEntry and the SellEntry Order Actions to freely enter Buy and Sell orders 
respectively. In ACSIL you can use the sc.BuyOrder() and sc.SellOrder() functions which are equivalent to 
sc.BuyEntry() and sc.SellEntry().

With unmanaged automated trading, the ACSIL sc.BuyEntry() and sc.SellEntry() functions are not necessarily 
used for entries. Therefore, Sierra Chart provides the sc.BuyOrder() and sc.SellOrder() ACSIL functions with 
more logical naming for Unmanaged Automated Trading. However, no matter which set of functions you use, they 
are the same and unrestricted based upon the above settings.

If you wish to flatten or reduce the current Trade Position you will need to use the BuyEntry and the SellEntry 
Order Actions.

You could also use the BuyExit or SellExit Order Actions as well to flatten or reduce the current Trade Position, 
however when a study is configured for Unmanaged Automated Trading, you will still have restrictions when using 
the BuyExit or SellExit Order Actions. Therefore, to not have any restrictions, use only the BuyEntry | BuyOrder 
and the SellEntry | SellOrder Order Actions.

These functions can be used whether you are establishing a new Trade Position or flattening or reducing a Trade 
Position. It does not matter.

In the case of when trading a different Symbol and/or Trade Account as explained in the Submitting and Managing 
Orders for Different Symbol and/or Trade Account section by specifying a different Symbol or Trade Account in 
the s_SCNewOrder structure, the trading is always unmanaged.

Order Actions

[Link] - [Top]
This section explains how the 4 Order Actions are managed by the Auto Trade Management system in Sierra 
Chart.

• Buy Entry
• Buy Exit
• Sell Entry
• Sell Exit

Buy Entry

[Link] - [Top]
When the Buy Entry Order Action is triggered, a Buy order will be sent to your connected trading service or to the 
Trade Simulation System, with the specified quantity as long as certain exceptions are not met.

These exceptions do not apply when using Unmanaged Automated Trading.

The following are the exceptions when using managed automated trading (the default):
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1. When AllowMultipleEntriesInSameDirection is set to FALSE (No), and the current Trade Position 
Quantity is greater than 0, then the Order Action will not be allowed. 

Or when AllowMultipleEntriesInSameDirection is set to FALSE (No), 
CancelAllOrdersOnEntriesAndReversals is set to FALSE (No), and the current Trade Position Quantity 
combined with the quantities of all working orders is greater than 0, then the Order Action will not be 
allowed. 

Or when AllowMultipleEntriesInSameDirection is set to FALSE (No), 
CancelAllOrdersOnEntriesAndReversals is set to TRUE (Yes) and the Current Trade Position Quantity 
combined with the quantity of working market orders is greater than 0, then the Order Action will not be 
allowed. 

Note: When the quantities of working orders are added together and combined with the Trade Position 
Quantity there are some special rules in the calculations to be aware of. Pending Child orders are ignored. 
In the case of Target and Stop orders, which are orders in an OCO Group, only the quantity of one of these 
is used, since one will cancel the other. 

2. If AllowEntryWithWorkingOrders is set to FALSE (No) and there are working orders existing for the 
symbol, then the Order Action will not be allowed.

3. If AllowOppositeEntryWithOpposingPositionOrOrders is FALSE (No), and the current Trade Position 
Quantity is less than 0 or the current Trade Position combined with the quantities of all working orders is 
less than 0, then the Order Action will not be allowed. However, if SupportReversals is set to TRUE (Yes), 
then none of this applies.

4. If the Order Action would result in a Trade Position Quantity greater than the MaximumPositionAllowed, 
then the Order Action will not be allowed. There are two ways this is determined. 

If CancelAllOrdersOnEntriesAndReversals is set to FALSE, then the new order quantity is combined with 
the current Trade Position Quantity and combined with the quantities of existing working orders for the 
Symbol and Trade Account to determine if the MaximumPositionAllowed will be exceeded. If 
MaximumPositionAllowed will be exceeded, the Order Action is not allowed. 

If CancelAllOrdersOnEntriesAndReversals is set to TRUE, then the new order quantity is combined with 
the current Trade Position Quantity and combined with the quantities of existing market orders for the 
Symbol and Trade Account to determine if the MaximumPositionAllowed will be exceeded. If 
MaximumPositionAllowed will be exceeded, the Order Action is not allowed.

If one of these exceptions is met and the Order Action is not allowed, then the reason for the order not being 
allowed is displayed in the Trade >> Trade Service Log.

Buy Exit
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When this Order Action is triggered, a Sell order will be sent to your connected trading service or to the Trade 
Simulation System, if certain exceptions are not met. The following are the exceptions:

1. If CancelAllWorkingOrdersOnExit is FALSE (No) and the Trade Position quantity combined with the 
quantities of Sell working orders are less than or equal to 0, the Order Action will be ignored (meaning 
there is no Position or there is a Short Position). In this case Buy working orders are ignored in the 
calculation.

2. If the Trade Position quantity is less than or equal to 0, the Order Action will be ignored.
If one of these exceptions is met and the Order Action is not allowed, then the reason for the order not being 
allowed is displayed in the Trade >> Trade Service Log.

If you are using Attached Orders that will flatten the Trade Position, then it is not possible to use BuyExit unless 
CancelAllWorkingOrdersOnExit is set to TRUE (Yes).



If CancelAllWorkingOrdersOnExit is set to TRUE (Yes), then all working orders for the Symbol and Trade 
Account the automated trading system is for, will be canceled when a Buy Exit Order Action is performed.

The Trade Position will be flattened by this Order Action unless an order quantity is specified.

In the case of the ACSIL sc.BuyExit() function, the order quantity is specified with the OrderQuantity member of 
the s_SCNewOrder structure.

In the case of the Spreadsheet System for Trading study, the quantity can optionally be specified with the Order 
Quantity cell (J26). If Order Quantity is blank or 0, then the current Trade Position will be flattened.

If an order quantity is specified and it exceeds the current Trade Position Quantity minus any working exit orders 
that already exist, the order quantity will be reduced to match the current Trade Position Quantity minus any 
working exit orders that already exist. For example, if the Trade Position Quantity is +2 and there is one working 
Sell order with a quantity of 1, and the specified order quantity from the ACSIL or Spreadsheet trading system is 3, 
the new order quantity will be reduced to 1.

A BuyExit does not need to be used. A Trade Position can be manually exited or you can use the Support Attached 
Orders For Trading variable in the case of an ACSIL trading study. In the case of the Spreadsheet System for 
Trading study, refer to the section Initiating Trades with Auto-Trading and Using Manual or Attached Orders 
Exits.

Using Exits Only for a Specialized Exit Strategy: You may want to develop a trading system for exiting 
manually entered Positions that only use the BuyExit and SellExit Order Actions. For example, you may manually 
enter a Position and then you want to have an exit based upon a formula involving a particular study Subgraph. In 
this case you would not use the BuyEntry or SellEntry Order Actions. You would only use a formula that would 
trigger a BuyExit or SellExit. This provides very advanced exit trade management.

Sell Entry
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When the Sell Entry Order Action is triggered, a Sell order will be sent to your connected trading service or to the 
Trade Simulation System, with the specified quantity as long as certain exceptions are not met.

These exceptions do not apply when using Unmanaged Automated Trading.

The following are the exceptions when using managed automated trading (the default):

1. When AllowMultipleEntriesInSameDirection is set to FALSE (No), and the current Trade Position 
Quantity is less than 0, then the Order Action will not be allowed. 

Or when AllowMultipleEntriesInSameDirection is set to FALSE (No), 
CancelAllOrdersOnEntriesAndReversals is set to FALSE (No), and the current Trade Position Quantity 
combined with the quantities of all working orders is less than 0, then the Order Action will not be allowed. 

Or when AllowMultipleEntriesInSameDirection is set to FALSE (No), 
CancelAllOrdersOnEntriesAndReversals is set to TRUE (Yes) and the Current Trade Position Quantity 
combined with the quantity of working market orders is less than 0, then the Order Action will not be 
allowed. 

Note: When the quantities of working orders are added together and combined with the Trade Position 
Quantity there are some special rules in the calculations to be aware of. Pending Child orders are ignored. 
In the case of Target and Stop orders, which are orders in an OCO Group, only the quantity of one of these 
is used, since one will cancel the other. 

2. If AllowEntryWithWorkingOrders is set to FALSE (No) and there are working orders existing for the 
symbol, then the Order Action will not be allowed.
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3. If AllowOppositeEntryWithOpposingPositionOrOrders is FALSE (No), and the current Trade Position 
Quantity is greater than 0 or the current Trade Position Quantity combined with the quantities of all 
working orders is greater than 0, then the Order Action will not be allowed. However, if SupportReversals 
is set to TRUE (Yes), then none of this applies.

4. If the Order Action would result in a Trade Position Quantity more negative than 
MaximumPositionAllowed * -1, then the Order Action will not be allowed. There are two ways this is 
determined. 

If CancelAllOrdersOnEntriesAndReversals is set to FALSE, then the new order quantity is combined with 
the current Trade Position Quantity and combined with the quantities of existing working orders for the 
Symbol and Trade Account to determine if the MaximumPositionAllowed will be exceeded. If 
MaximumPositionAllowed will be exceeded, the Order Action is not allowed. 

If CancelAllOrdersOnEntriesAndReversals is set to TRUE, then the new order quantity is combined with 
the current Trade Position Quantity and combined with the quantities of existing market orders for the 
Symbol and Trade Account to determine if the MaximumPositionAllowed will be exceeded. If 
MaximumPositionAllowed will be exceeded, the Order Action is not allowed.

If one of these exceptions is met and the Order Action is not allowed, then the reason for the order not being 
allowed is displayed in the Trade >> Trade Service Log.

Sell Exit
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When this Order Action is triggered, a Buy order will be sent to your connected trading service or to the Trade 
Simulation System, if certain exceptions are not met. The following are the exceptions:

1. If CancelAllWorkingOrdersOnExit is FALSE (No) and the Trade Position quantity combined with the 
quantities of Buy working orders are greater than or equal to 0, the Order Action will be ignored (meaning 
there is no Position or there is a Long Position). In this case Sell working orders are ignored in the 
calculation.

2. If the Trade Position quantity is greater than or equal to 0, the Order Action will be ignored.
If one of these exceptions is met and the Order Action is not allowed, then the reason for the order not being 
allowed is displayed in the Trade >> Trade Service Log.

If you are using Attached Orders that will flatten the Trade Position, then it is not possible to use SellExit unless 
CancelAllWorkingOrdersOnExit is set to TRUE (Yes).

If CancelAllWorkingOrdersOnExit is set to TRUE (Yes), then all working orders for the Symbol and Trade 
Account the automated trading system is for, will be canceled when a Sell Exit Order Action is performed.

The Trade Position will be flattened by this Order Action unless an order quantity is specified.

In the case of the ACSIL sc.SellExit() function, the order quantity is specified with the OrderQuantity member of 
the s_SCNewOrder structure.

In the case of the Spreadsheet System for Trading study, the quantity can optionally be specified with the Order 
Quantity cell (J26). If Order Quantity is blank or 0, then the current Trade Position will be flattened.

If an order quantity is specified and it exceeds the current Trade Position Quantity minus any working exit orders 
that already exist, the order quantity will be reduced to match the current Trade Position Quantity minus any 
working exit orders that already exist. For example, if the Trade Position Quantity is -2 and there is one working 
Buy order with a quantity of 1, and the specified order quantity from the ACSIL or Spreadsheet trading system is 3, 
the new order quantity will be reduced to 1.

A SellExit does not need to be used. A Trade Position can be manually exited or you can use the Support Attached 
Orders For Trading variable in the case of an ACSIL trading study. In the case of the Spreadsheet System for 
Trading study, refer to the section Initiating Trades with Auto-Trading and Using Manual or Attached Orders 
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Exits.

Using Exits Only for a Specialized Exit Strategy: You may want to develop a trading system for exiting 
manually entered Positions that only use the BuyExit and SellExit Order Actions. For example, you may manually 
enter a Position and then you want to have an exit based upon a formula involving a particular study Subgraph. In 
this case you would not use the BuyEntry or SellEntry Order Actions. You would only use a formula that would 
trigger a BuyExit or SellExit. This provides very advanced exit trade management.

Using Multiple Automated Trading Systems at the Same Time
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Using multiple automated trading systems at the same time within a single copy of Sierra Chart is supported, as 
long as the trading systems are for different Symbols or for different Trade Accounts if using the same symbol.

The Trade Account that an automated trading system uses is based upon the Trade Account selected on the Trade 
Window for the chart the trading system is applied to. Refer to Selecting Trade Account for instructions to change 
the Trade Account the automated trading system will use.

When using 2 or more automated trading systems for the same Symbol, each needs to be using a different Trade 
Account.

If the trading systems are for the same Symbol and same Trade Account, then there is potential for conflict. When 
the Automated Trading Management logic as described on this page calculates the quantities of Working orders 
for the Symbol and Trade Account, and uses the Trade Position Quantity for the symbol and Trade Account, it is 
for the Symbol and Trade Account independent of a specific trading system you are running. These quantity 
calculations are not specific to a particular chart or trading system. They are only specific for a particular Symbol 
and Trade Account.

Therefore, the two or more trading systems can potentially conflict with each other unless you are able to 
understand and resolve these conflicts. It is beyond the scope of this document and our support to provide any 
assistance with this. It is highly recommended not to use 2 or more automated trading systems for the same Symbol 
and Trade Account at the same time, unless you can understand and resolve the potential conflicts.

Differences Between Live Automated Trading and Simulated 
Automated Trading

[Link] - [Top]
Your automated trading system can perform differently with Live trading compared to Simulated trading. Here are 
some reasons why:

• Live orders do not fill instantly as they do in Trade Simulation Mode assuming the order can be filled 
instantly in Trade Simulation Mode based upon its Order Type, its price and the current Bid, Ask, Last 
values. With live trading an order will take time to fill even though it may happen very quickly. You need 
to consider this delay and how your trading system will be affected by it. 

For example, until an order fills, the Trade Position Quantity will not change. It is not possible to check the 
Position Quantity immediately after submitting an order and expect a change because this will not happen.

• When an order does fill, there is additional time to required to get a notification of the fill with live trading 
compared to Trade Simulation Mode. You need to consider this delay and how your trading system will be 
affected by it. 

While this is very unlikely, there is also the possibility that the notification of the fill is not received. In 
which case the Trade Position Quantity might not be accurate for the symbol. Or it could be temporarily 
inaccurate. 

If for some reason the Trade Position Quantity is not reflecting the correct actual Position Quantity, Sierra 
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Chart will synchronize it to the Trade Position data from your Trading service when your trading service 
automatically updates the Trade Position data.

• An order that is submitted, could be rejected and will never fill. This is something very important to 
understand. There can be various reasons why an order gets rejected during live trading.

• An order can fill partially. And there can be many partial fills. The entire quantity may not fill all at once.
• With live/non-simulated trading, when an order is canceled there will be a delay, for the Status of the order 

to become canceled. When an order is modified, there will be a delay, for the price or quantity to change for 
the order. And there is also delay for the Status to go back to Open for the order. 

In the case of Trade Simulation Mode, order cancellations and modifications are performed immediately 
within Sierra Chart since the cancellation or modification does not have to be sent to an external service.

• Orders can have many order statuses. The status of an order is updated by the trading service and status 
updates do not happen instantly and there can be some delay. While this is unlikely, there is also the 
potential that order status could be incorrect.

• There are differences in the timing of each chart update/calculation during real-time chart updating as 
compared to chart updating during a back test or replay. For more information, refer to Differences 
Between Back Testing and Real-Time Auto Trade System Evaluation. 

• While timing differences may seem small and insignificant, depending upon how your auto trade system is 
designed, it can make a significant difference.

You should also understand that using a trade simulation environment provided by your Trading service will never 
duplicate the live market. You can only truly understand how your trading system will perform in a live 
environment by actually testing it. You should trade just a single contract or share, and watch it very carefully.

Automatic Recovery of Trading System After Restart
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This section explains the steps you should take to set up Sierra Chart when using an automated trading system to 
have it automatically continue to run after Sierra Chart is restarted.

Related to this, when Sierra Chart loses the connection to the connected Trading service, it will continuously try to 
reconnect if Global Settings >> Data/Trade Service Settings >> Reconnect on Failure is enabled. When Sierra 
Chart can reconnect, your automated trading system will continue. It will not be disabled.

1. Optional Step: Set up a scheduled task in Windows to start Sierra Chart. It should be started every minute. 
When Sierra Chart is started by the scheduled task and it is already running, another instance will not start.

2. Select Global Settings >> Data/Trade Service Settings. Enable the Connect On Program Startup and 
Reconnect on Failure options.

3. When Sierra Chart automatically connects to the specified Trading service on program startup, after that 
connection succeeds, all of the Open orders and Trade Positions will be requested from the remote server 
after 5 seconds. Previous to this 5 seconds, the previously remembered Open orders and Trade Positions are 
available to the automated trading system to rely on. 

4. Save the chart that contains the automated trading system as part of a Chartbook. Refer to the Saving 
Chartbook documentation.

5. Add the Chartbook to automatically open through Global Settings >> General Settings >> Files to Open 
on Startup.

6. Make sure there is no checkmark by Trade >> Disable Auto Trading on Startup.
7. Make sure there is no checkmark by Trade >> Trade Simulation Mode On, if you want orders submitted 

to the connected Trading service. 
8. Make sure there is no checkmark by Trade >> Trading Locked, if you want orders submitted to the 

connected Trading service. 
9. In the case of an ACSIL trading system, you may want to use the sc.StorageBlock member of the ACSIL 

structure to store persistent data.
10. You may want to set your Chartbook to automatically save periodically through Global Settings >> 

General Settings >> Charts >> Chartbooks >> Autosave Chartbooks Interval in Minutes.
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Troubleshooting Automated Trading System Behavior
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When your automated trading system is not functioning as you expect, you need to follow a troubleshooting 
procedure appropriate for what you are doing.

The information in this section is also generally applicable to general custom study development, and alert formula 
programming. 

First understand that Sierra Chart support does *not* provide automated trading system help, development, 
debugging services, or debugging of complex study configurations, even for a cost. This is not part of our offerings, 
whether for free or for a payment, and it is not possible for us to do this for various reasons as explained.

• We did not create the automated trading system or know any of its code, design, formulas or logic. Only 
you understand your automated trading system and what it does. When you have slowly built up your 
automated trading system over time, you have a thorough understanding of it every step of the way. 

If it involves a complex study configuration, you have an understanding of each element of the 
configuration and have built that up incrementally over time. When we are presented with a complex 
configuration and/or program code suddenly at once, it is immensely complicated to us and we will not 
understand how it is all configured without an extensive time allocation on our part which is not at all part 
of our offerings.

• We do not know what the final result is you are trying to accomplish. Even if this is expressed to us, all the 
other points in this section are still relevant, and still there are a lot of fine details, that you know in your 
mind that we do not.

• We do not know how the Automated Trading Management Variables are set for your automated trading 
system.

• In the case of when using the Spreadsheet System for Trading study we do not know the other Input 
settings you are using. In the case of ACSIL, we do not know other ACSIL variable settings you may be 
using.

• We do not know what other studies are on the chart, how they are configured and what you expect from 
them.

• We cannot visually see the behavior of your automated trading system during a replay or during real-time 
updating. In addition to this, we do not know the price and volume actions and values during the replay or 
during real-time updating. 

• We cannot see the price data in the chart, the studies on the chart, and the results of those studies. 
• In the case of when data in other charts is being referenced by an ACSIL study or you when using the 

Study/Price Overlay study in the chart, we do not know whether those referenced charts are open, what 
data they contain, and what data is being referenced in them, and the Chart Settings for those charts. All of 
this needs to be understood and understood well to understand why there is a problem that involves the data 
being referenced in the other charts. 

• In the case of a Spreadsheet, we cannot see the input/referenced values of a formula, and be able to view 
the Formula Details.

• We do not know the order actions that your automated trading system is performing or has performed. We 
do not know the context of these order actions. 

For example, if a particular order action was not even performed like a Buy Entry, then only you will know 
the answer why. There is no way we can possibly know that. If it is an ACSIL based trading system, you 
need to add debugging information through the use of the sc.AddMessageToLog function to analyze your 
trading system.

• In the case of an ACSIL trading system, we do not know the return values of the of the order action 
functions at the time they are called (Example: sc.BuyEntry). You will need to add debugging code to 
analyze these. Refer to Debugging ACSIL Trading Systems. 

• We cannot see the Trade >> Trade Activity Log >> Trade Activity tab, Trade >> Trade Service Log, 
or the Window >> Alerts Manager >> Alerts Log. All of which are critical to understand in part what an 
automated trading system is doing and has done. The Trade >> Trade Activity Log is the most important of 
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these.
• There are Differences Between Live Automated Trading and Simulated Automated Trading, and there is 

debugging required to understand how those differences are affecting the trading system. This is your 
responsibility to analyze.

• When performing non-simulated trading and your trading system is sending orders to and receiving updates 
from an external trading service, then there are numerous potential problems, trading account limitations, 
and behaviors with that external service and network connectivity which can lead to unexpected behavior. 
For example, an order your automated trading system sent was rejected by the trading service or did not get 
a response.

• We are not being paid for this level of help and we do not have the time to provide this level of help. And if 
we did take the time to help, this would take away substantial time from the development of Sierra Chart 
itself which benefits the entire user base. 

So when we are asked about a problem with an automated trading system you can understand that we are at a 
major disadvantage. For us to even begin to answer some of the questions we are asked, requires a large amount of 
information, understanding, and a major time commitment, to even give an answer. We would have to gain all of 
the knowledge of what you are doing from where you started. We would have to be able to interact with the 
automated trading system and studies and visually see what it is doing.

All of this is immensely far outside the scope of our support especially with the low prices of Sierra Chart. 
Therefore, in almost all cases we cannot help other than refer you to the relevant documentation. And 
hypothetically even if we did get involved in this, you would be charged at a rate of 80-150 USD per hour and we 
would need to have an interest in getting involved in this which we definitely do not unless there is a technical 
problem which needs to be resolved. 

Once again, we do not have the time or the interest to be involved in this. Our main interest is to provide software 
which meets the general requirements of our users, have it be stable, capable and well-documented. So from this 
perspective, any question you have for us should be made with this in mind or not made it all.

In general, with the type of questions we see that fall within the category of this subsection, our answer to you is 
you tell us what the problem is. The basis of that answer is we do not know what the issue is. We do not have the 
level of understanding that you do about what you have created and a significant part of the functioning is based 
upon what you have created and configured. 

If you have a very specific question for Sierra Chart support and you provide clear surrounding context 
information, then in some cases Sierra Chart support can help with that assuming the issue is greatly simplified and 
presented in a simple and understandable way.

You need to watch what your trading system is doing in real time and also during a slow speed Replay Back Test 
to understand what it does and why.

When the trading system takes some action these actions are logged in detail in the Trade >> Trade Activity Log, 
unless the order action was ignored in which case the reason for this will be given in the Trade >> Trade Service 
Log. The Trade Activity Log is one of the most useful logs to understand what your automated trading system is 
doing.

If an automated order action is ignored, the reason for this will be given in the Trade >> Trade Service Log. 
Refer to this log for the reason why. For additional information, refer to Trade Service Log.

When using the Spreadsheet System for Trading study, refer to Ignored Signals With Spreadsheet Systems or 
Alerts for further information. 

It may also be helpful to go through the Spreadsheet System for Trading Test Procedure to help with understanding 
how a basic Spreadsheet automated trading system will work and indirectly provide help to troubleshoot your 
automated Spreadsheet trading system.

For an ACSIL automated trading system, refer to Debugging/Troubleshooting Automated Trading Systems.

When using the Trading System Based on Alert Condition study, it is recommended to follow through the 
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instructions for the Trading System Based on Alert Condition Study. Debug logging can be enabled with this study 
by setting the Enable Debugging Output Input with this study to Yes.

One potential issue that can lead to unexpected and unusual behavior, is not having the correct calculation order of 
studies. For complete details about this subject and what to do, refer to Study Calculation Precedence And Related 
Issues.

Now hopefully all of the above information will help you to debug/troubleshoot your automated trading system or 
your study configuration. 

Issues and Improvements in Sierra Chart related to Automated Trading

Regarding all of the above information, we understand, that there could be a potential issue in Sierra Chart or 
improvement relating to automated trading or studies which needs to be addressed by us.

In order for us to become aware of this, it is necessary that this is communicated to us by a user who is competent 
and presents the information in a way in which we can understand. It needs to be very clear that there is some issue 
or improvement that needs to be worked on by us.

The information must be presented in a simple, clear and orderly way. And without over complicating it and 
providing an excess amount of information. And once again this must come from someone who is competent and 
can present the issue properly, simply, and effectively. Otherwise, it is just going to get disregarded as a 
programming issue on the user side or a misunderstanding, which is the case almost always.

Often when we are presented with an automated trading system problem that a user is encountering, additional 
documentation related to it is written and improvements are made to logging of automated trading related 
messages/entries in the Trade Service Log and Trade Activity Log. Therefore in these cases where it has been 
determined that there is no issue to solve in Sierra Chart or an improvement needed, instead clarifications were 
made in order to make it clear to the user what the source of the problem is.

Finally, if after reading all of the above, you believe Sierra Chart support still needs to help you with your 
automated trading system, then do not use Sierra Chart to create an automated trading system because clearly it is 
beyond your abilities. It would be best that you find a competent developer to help you with this instead. 

Understanding Calculation of Trading System Studies

[Link] - [Top]
An automated trading system is programmed as a study using either the Spreadsheet System for Trading study or 
the ACSIL Trading Functions in an Advanced Custom Study that you write.

When a chart is updated with data, during real-time updating, during a replay or during a back test, the chart bars 
are updated and other market data structures, and after that the studies on the chart are calculated. It is at that time, 
that the automated trading study can then do its calculations and perform trading related actions.

If you want to perform some trading related action immediately when a bar closes or at some other point in time, 
then in the case of an Advanced Custom Study you may want to set sc.UpdateAlways to TRUE to ensure that the 
study function is calculated at every Chart Update Interval so it does not have to wait until new market data is 
received.

Low Latency Automated Trading

[Link] - [Top]
The first step to reduce the amount of time from when the market data is received to the time an order is submitted, 
is to reduce the Chart Update Interval for the chart which contains the automated trading study. This can be set as 
low as 10 milliseconds.
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If you require lower latency automated trading where you need to immediately submit orders in response to 
changing market data, then it is recommended to use the DTC protocol Server and develop an independent 
automated trading program which uses the DTC server for market data and trading functionality. You can use any 
programming language that you require in this particular case.

Order of Execution

[Link] - [Top]
The order of execution of studies and automated trading system studies is according to the rules all documented in 
the Study Calculation Precedence section. 

When using the Spreadsheet System for Trading study, the order of execution of the different Formula columns 
is documented in the Order of Formula Column Processing and Internal Calculation Order section. 

Orders have a Status field. The order could be in a pending state or in an open state or in another state. Based upon 
the status of the order, a particular action on the client-side may be delayed and cannot be immediately performed. 
For example, until an order goes from an Order Sent to an Open state, it cannot be modified. This is only one 
example. Although Attached Orders have different behavior. 

Any further questions about this you need to refer to the relevant documentation of the functionality you are 
working with. 

*Last modified Thursday, 18th July, 2024.
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Introduction

[Link] - [Top]
This page documents enabling and disabling automated trading systems. This applies to an ACSIL Trading system, 
or Spreadsheet System for Trading study, or the Trading System Based on Alert Condition study. 

This information applies whether you are enabling automated trading for Trade Simulation Mode, or non-
simulated/Live trading with the external connected Trading service which is set through Global Settings >> Data/
Trade Service Settings. 

Enabling Automated Trading

[Link] - [Top]
To enable automated trading then enable both of the following options: 
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• Trade >> Auto Trading Enabled - Global
• Trade >> Auto Trading Enabled - Chart

If Trade >> Disable Auto Trading on Startup is enabled/checked, then Trade >> Auto Trading Enabled - 
Global will be disabled when Sierra Chart is started. This is something to keep in mind.

Also refer to Send Orders to Trade Service to ensure that orders are not rejected based on an inconsistency between 
this setting and the Trade >> Trade Simulation Mode On setting.

Disabling Automated Trading and Halting Order Entry

[Link] - [Top]
To disable automated trading or to halt Live order entry for any reason, you can do any of the following:

1. Enable Trade Simulation Mode by making sure that there is a check mark by Trade >> Trade Simulation 
Mode On.

2. Set the Send Orders To Trade Service input with the Spreadsheet System for Trading or other trading 
study to No.

3. Set the Disable Auto Trading cell on the Sheet# in the Spreadsheet used by the Spreadsheet System for 
Trading study, to TRUE.

4. Disable either the Trade >> Auto Trading Enabled - Global or the Trade >> Auto Trading Enabled - 
Chart commands by removing the checkmark from them. Both of these need to be checked/enabled for 
automated trading to function for the chart.

5. A Control Bar button can be added for the Trade >> Auto Trading Enabled - Chart menu command to 
easily enable and disable Automated trading for the chart which contains automated trading studies. Refer 
to Customize Control Bar. 

You can modify the Properties for this Control Bar button to give it a unique color to identify them more 
easily on the Control Bar. 

*Last modified Wednesday, 22nd February, 2023.
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The Spread Order Entry Study supports entering spread orders. The number of legs supported is from 2 to 4. 

When the specified Spread Entry Price is reached, then at that moment market orders are sent for each of the 
symbols specified through the Leg # Symbol Inputs. The Leg # Side Inputs specify the sides (Buy/Sell) and the 
Leg # Quantity Inputs specify the quantities. 

So this is fully client-side managed and uses market orders for each of the legs. 

Any combination of these Inputs can be used. A minimum of two symbols need to be specified to create the spread 
order. 

This feature is not meant to be used from a Trading DOM. It is meant to be used from a standard chart. 

If there is an exchange listed spread or strategy symbol available, and the Trading service you are using Sierra 
Chart with, supports trading these symbols, then there is no need to use the Spread Order Entry study feature. You 
should instead trade the exchange listed spread/strategy. To trade exchange listed spreads, it is recommended to 
use the SC Order Routing Service. 

Step-by-Step Instructions
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1. Go to a chart and open the Trade Window for the chart. For instructions, refer to Opening Trade Window.
2. On the Trade Window for the chart, select the A tab. Press the Enter Spread Order button. The Spread 

Order Entry study is now added to the chart and the Study Settings window will be opened for it. 

3. On the Settings and Inputs tab of the Study Settings window set the required parameters for the Spread 
Order. 

At a minimum, the Inputs for Leg 1 Symbol, Leg 1 Side, Leg 1 Quantity, Leg 2 Symbol, Leg 2 Side, Leg 
2 Quantity all need to be entered. This allows for the display of the Spread Price. 

4. Select the Apply button to update the chart and have the Spread Price displayed. It is necessary to be 
connected to the real-time data feed to receive current data to see the Spread Price. 

Connect with File >> Connect to Data Feed from the main menu if not already connected. You can get 
back to the Study Settings window through the Enter Spread Order button on the Trade Window. 

5. Based on the most recent value for the Spread Price Subgraph at the bottom of the chart, enter a value for 
the Spread Entry Price to be used. 

6. Select a setting for the Spread Entry Price Operator Input to determine how Spread Entry Price is used 
in comparison to the actual Spread Price.

7. If using the built-in Target and Stop orders in the study, then select Yes for the Use Target After Fill of 
Spread Entry and the Use Stop After Fill of Spread Entry Inputs. Enter appropriate values for the 
Target Spread Price and the Stop Spread Price.

8. On the A tab of the Trade Window, select the Enable button. 

It is also possible to right-click on the chart and select the option Enable Spread Order Entry to enable 
the monitoring of the spread price. 

Study Inputs
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• Is Active and Waiting for Spread Trigger Price: When this Input is set to Yes then the study is in an 

Enabled state and is monitoring for a match to either the Spread Entry parameters or to the Target and/or 
Stop parameters. Otherwise, the study is Disabled and is not actively checking for a match for these items 
and will not enter or exit any Orders.

• Leg 1 Symbol: This is the symbol for the first leg of the spread.
• Leg 1 Side: This is the position to take for the first leg of the spread. The possible values are Buy or Sell.
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• Leg 1 Quantity: This is the quantity for the first leg of the spread.
• Leg 2 Symbol: This is the symbol for the second leg of the spread.
• Leg 2 Side: This is the position to take for the second leg of the spread. The possible values are Buy or 

Sell.
• Leg 2 Quantity: This is the quantity for the second leg of the spread.
• Leg 3 Symbol: This is the symbol for the third leg of the spread.
• Leg 3 Side: This is the position to take for the third leg of the spread. The possible values are Buy or Sell.
• Leg 3 Quantity: This is the quantity for the third leg of the spread.
• Leg 4 Symbol: This is the symbol for the fourth leg of the spread.
• Leg 4 Side: This is the position to take for the fourth leg of the spread. The possible values are Buy or Sell.
• Leg 4 Quantity: This is the quantity for the fourth leg of the spread.
• Spread Entry Price: This is the trigger price that is used in combination with the Spread Entry Price 

Operator to determine when market orders are sent for the specified symbols when this entry price is 
reached.

• Spread Entry Price Operator: This Input is used in combination with the Spread Entry Price to 
determine when the defined symbols are initially bought or sold. The following options are available:
◦ Less or Equal: The sending of market orders for the symbols will occur when the Spread Price is 

Less than or Equal to the Spread Entry Price.
◦ Greater or Equal: The sending of market orders for the symbols will occur when the Spread Price 

is Greater than or Equal to the Spread Entry Price.
• Number of Bars for Subgraphs: This Input controls how many bars across which each of the subgraphs 

will be drawn/kept. Note that when changing this value, the Spread Price subgraph will not update until 
there is an update to the Main Price Graph.

• Draw Zero Values: When this Input is set to Yes then subgraphs that have a value of 0 will be drawn. 
Otherwise, the subgraph will not be drawn when it has a value of 0. Note that this can become important in 
order to visualize the lines when one of the Spread Entry Price, Target Spread Price, or Stop Spread Price is 
intentionally set to a value of 0.

• Use Target After Fill of Spread Entry: When this Input is set to Yes then a Target trigger is monitored as 
part of the study at the price specified in the Target Spread Price after the fill of the Spread Entry. This 
Target order will close the open Spread Entry Positions when the Spread Price reaches the Target Spread 
Price.

• Target Spread Price: This Input is used in combination with the Use Target After Fill of Spread Entry 
to define a level at which a Target trigger will be placed.

• Use Stop After Fill of Spread Entry: When this Input is set to Yes then a Stop order trigger is monitored 
as part of the study at the price specified in the Stop Spread Price after the fill of the Spread Entry. This 
Stop order will close the open Spread Entry Positions when the Spread Price reaches the Stop Spread 
Price.

• Stop Spread Price: This Input is used in combination with the Use Stop After Fill of Spread Entry to 
define a level at which a Stop trigger will be placed.

Enabling/Disabling the Study
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Since this study includes active monitoring of the prices against the entered values in order to determine when to 
take an action, it is necessary to either Enable or Disable this monitoring apart from placing the study on the chart.

Note that due to the timing of the display of the information in various windows, it is possible that one area of the 
program may show the monitoring Enabled and another that it is Disabled. A refresh of the windows that contain 
this information (closing the window and reopening it) should set the values appropriately. In addition, the text 
displayed with this study always give the correct state of the study.

This study has text that is displayed in the region of the chart in which the study is displayed. This text always give 
the most accurate information of the state of the study.

The following sections give information on how to Enable and Disable the study from various locations within the 
program.



Enable/Disable From Study Settings
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The study Input Is Active and Waiting for Spread Trigger Price enables the monitoring when it is changed from 
No to Yes. Conversely, this disables the monitoring when it is changed from Yes to No.

The Study Settings page does not update when the study has been Enabled or Disabled from another location, and 
requires a refresh of the window in order to display the proper information. Nonetheless, the action of changing the 
value from No to Yes or from Yes to No will properly deal with the current state of the monitoring. For example, if 
the Trading: Spread Order Entry Settings window is displayed, and the monitoring is changed from Disabled to 
Enabled through another means, then the Input for Is Active and Waiting for Spread Trigger Price will still 
show a value of No. Changing this value, however, to Yes does not change the monitoring state, but leaves it as 
Enabled. If, however, the Input is then changed back to No, then the monitoring will be Disabled.

Enable/Disable from Trade Window
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The Trade Window has special controls for this study on the A tab under the section for Spread Orders.

Depending on the state of the monitoring, there is a button that will show either Enable or Disable. Selecting the 
button when Enable is displayed, will enable the monitoring. Whereas, selecting the button when Disable is 
displayed will disable the monitoring.

For more information on these controls, refer to the Spread Order documentation for the Trade Window.

Enable/Disable with Shortcut Menu
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When the Spread Order Entry study is on a chart, then the ability to Enable and Disable the study can be done by 
right clicking with your Pointer on the chart to display the chart shortcut menu.

In order to Enable or Disable the monitoring, simply right-click on the chart and the right click shortcut menu will 
display the options for Enable Spread Order Entry and for Disable Spread Order Entry. Depending on the 
state of the monitoring, only one of these options will be available.

If the monitoring is not active, then the option for Enable Spread Order Entry will be available on the right-click 
menu and the Disable Spread Order Entry will not be available. Selecting the Enable Spread Order Entry 
option will enable the monitoring of the Spread Order Entry study.

Conversely, if the monitoring is active, then the option for Disable Spread Order Entry will be available on the 
right-click menu and the Enable Spread Order Entry will not be available. Selecting the Disable Spread Order 
Entry option will disable the monitoring of the Spread Order Entry study.

*Last modified Friday, 20th January, 2023.
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Introduction
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When you are using the Spreadsheet System for Trading study or you have created an ACSIL (Advanced Custom 
Study and Interface Language) trading system study that uses the ACSIL Trading functions, then you can perform 
Back Testing by using Trade Simulation Mode and replaying the chart, or by performing a Bar Based Back Test.

In order to evaluate how your trading system has performed historically and to see the historical trades for past 
data, it is necessary to run a Back Test. 

A Bar Based Back Test uses the Open, High, Low, Close data of the loaded chart bars themselves to evaluate the 
automated trading system. It is this data which is incrementally added to the chart during the Back Test. This 
method of Back Testing is faster compared to a Replay Back Test, however it is less precise than a Replay Back 
Test.

A Replay Back Test uses the underlying data the Intraday data file to evaluate the automated trading system. This 
underlying data has a timeframe per record anywhere from 1 Tick to 1 Minute (depends upon various factors, 
including Data/Trading service used, historical data available and Sierra Chart settings). It is this more detailed 
underlying data in the Intraday data file which is incrementally added to the chart during the Back Test. This is a 
slower method of back testing compared to a Bar Based Back Test, however it is more precise.

With either method of Back Testing, a complete Trade Statistics report can be viewed based upon all of the order 
fills generated during the Back Test. Refer to Viewing Back Test Results.

Bar Based Back Testing

[Link] - [Top]
Supported for Historical and Intraday charts. 

Back testing on loaded bars is a back testing method using the Open, High, Low, and Close values of the loaded 
bars. The underlying data in the data file is not used directly, only the loaded bars themselves. 
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This usually does not perform as high accuracy of a Back Test compared to a Replay Back Test. However, it is 
faster and the recommended method if fast back testing is important.

1. Go to the chart you want to do the back test for and make sure there is a check mark by both Trade >> 
Auto Trading Enabled - Global and Trade >> Auto Trading Enabled - Chart if there is not one 
already. Otherwise, the automated trading system will not generate any trades. 

2. Disconnect from the data and trade server if not already, by selecting File >> Disconnect. It is not possible 
to perform a Bar Based back test while connected to the data or trade server. 

3. The speed of the back test is affected by the Chart Update Interval. For the fastest back test, it is 
recommended to reduce the Chart Update Interval directly on the chart itself. If you make this very low like 
under 100 ms and do not normally require that, it is recommended to change it back to a higher value when 
you no longer need to do back testing of the chart.

4. To perform a high-speed Back Test based on loaded bars, select Trade >> Auto Trade System Bar Based 
Back Test. 

5. You will be prompted for the Bar Processing Increment . The default is 250. This specifies the number of 
bars that are processed at once before user interface input is processed. Which means if you specify 250, 
then 250 bars be processed at once and then another 250. Between each of these blocks of processing, you 
are able to interrupt the Back Test by pressing the Escape key on the keyboard. The larger the number that 
is specified, the longer the time that the user interface will remain busy.

6. To view detailed results of the Back Test, refer to Viewing Back Test Results.
Bar Based Back Testing Notes
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The studies are calculated on the chart 4 times for each bar. For each bar in the chart, the studies are calculated first 
with the Open price, then the High and Low of the bar. Either the High is used first or the Low is used first, 
depending upon the determined direction of price movement. 

The Low is used first when the Close of the bar is closer to the High of the bar. The High is used first when the 
Close of the bar is closer to the Low of the bar, or the Close is an equal distance to the High and Low. Finally, the 
Close price of the bar is processed. 

The fill prices of orders are going to be based upon the Open, High, Low, and Close bar values or within 1 tick of 
them, unless the orders are resting orders (nonmarket orders that did not immediately fill). For more information, 
refer to How Orders Are Filled. Keep this in mind when looking at the fill prices. The timestamp of an order fill 
will be the starting time of the bar that the fill occurred at.

There is nothing special you need to do with development of an ACSIL trading system or a Spreadsheet Trading 
system when performing bar based back testing.

If you want to make a trade at the close of the bar when your rules are met, you will know that your system is 
being evaluated against the closing price when you see that the sc.LastTradePrice, in the case of an ACSIL 
trading system, is equal to the bar close value or within 1 tick of it.

Bar based back testing is a fast method of back testing unless you need high precision tick by tick replay based 
back testing. 

Based upon the above, when using bar based back testing with an ACSIL Trading system and only allowing order 
submission with sc.GetBarHasClosedStatus() == BHCS_BAR_HAS_CLOSED, then this means that the fill price 
will always be the Open price of the last bar in the chart at the time of the order submission. When not using 
sc.GetBarHasClosedStatus() == BHCS_BAR_HAS_CLOSED, then the fill price can be either the Open, High, 
Low, or Close of the current chart bar at the time of the fill. 

Replay Back Testing - Automatic
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Supported for Intraday charts only. 
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This section documents how to perform a Back Test by using the Trade >> Auto Trade System Replay Back 
Test command. This simplifies the process of performing a Replay Based Back Test. 

1. Disconnect from the data feed by selecting File >> Disconnect on the menu.
2. Select Chart >> Chart Settings and set the Days to Load to the number of days you want to perform your 

Back Test over. Press OK. Once this is set, it does not have to be changed again.
3. Make sure there is a check mark by both Trade >> Auto Trading Enabled - Global and Trade >> Auto 

Trading Enabled - Chart if there is not one already. Otherwise, the automated trading system will not 
generate any trades.

4. Select Trade >> Auto Trade System Replay Back Test on the menu. This command clears all simulated 
trade data for the chart's symbol and replays the entire chart from the beginning at a high speed. 

5. Sierra Chart will be busy during the Back Test. You can stop the Back Test though by pressing the Stop 
button on the Chart Replay window. You will have an opportunity to press this button every few seconds.

6. To view detailed results of the Back Test, refer to Viewing Back Test Results.
7. Using the command Trade >> Auto Trade System Replay Back Test cannot fully be replicated by using 

the Chart Replay window because the replay starts at the very first bar in the chart which is not possible to 
do manually. However, the settings on the Chart Replay window are as follows: For All Charts in 
Chartbook (Unchecked), Skip Empty Records (Checked), Accurate Trading System Back Test Mode 
(Selected), Speed (100000).

Replay Back Testing - Manual

[Link] - [Top]
Supported for Intraday charts only. 

Manual back testing is used when you want to run the Back Test at a slower speed to observe what it is doing and 
it may be necessary to use this type of Back Test when you are back testing a trading system that involves multiple 
charts. 

1. Make sure there is a check mark by Trade >> Trade Simulation Mode On if there is not one already. 
However, Sierra Chart will be placed into this mode anyway when you start a Back Test.

2. Make sure there is a check mark by both Trade >> Auto Trading Enabled - Global and Trade >> Auto 
Trading Enabled - Chart if there is not one already. Otherwise, the automated trading system will not 
generate any trades.

3. Select Chart >> Replay Chart >> Replay Chart (Control Panel) to display the replay window.
4. On the Replay Window select Replay Mode >> Accurate Trading System Back Test Mode. 
5. If you want to replay multiple charts in a trading system that uses multiple charts, then select Charts to 

Replay >> For All Charts in Chartbook on the Replay Window. Otherwise, select Charts to Replay >> 
Single Chart. For additional information, refer to Performing Back Testing on a Trading System That Uses 
Multiple Charts.

6. Make sure the Use Start Date-Time option is disabled. 
7. Scroll to the point in the chart where you want to begin the Back Test at and press the Play button on the 

Replay Window.
8. When the replay is started, the current simulated Trade Position for the symbol, if any, the simulated orders 

for the symbol, if any, and all of the simulated order fills for the symbol are all cleared.
9. For further details, refer to the Replaying Charts page. 
10. To view detailed results of the Back Test, refer to Viewing Back Test Results.

Performing Back Testing on a Trading System That Uses Multiple 
Charts

[Link] - [Top]
When you have a trading system that involves multiple charts, the question is whether you need to replay or Back 
Test only the chart the trading system study is on, or all of the charts that the trading system makes reference to.

You will want to replay all charts that a trading system is referencing by using the Replay Back Testing - Manual 
method if you want to have your trading system use the price and study values from bars that are in the process of 
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being formed rather than using study and price values in the source charts which have complete and finalized 
values. 

For example, consider a 5 minute per bar chart. In the source chart that the trading system is referring to, if it is not 
replaying at the same time it will have complete 5 minute bars. Whereas if you are replaying it, gradually over the 
five-minute timeframe, a 5 minute bar will build and the study values will change. If it is important to have 
changing bar values and study values for your trading system, and only you can answer this question, then you do 
want to replay all charts the trading system uses. 

You will want to not replay all the charts that a trading system is referencing and instead only replay or perform a 
Back Test on the particular chart that the trading system is on, if it is acceptable for you to have complete and 
finalized bar and study values in the source chart or charts.

When a trading system is making references to other charts, it needs to use one of two methods to do so. It will 
need to use the Study/Price Overlay study. Or in the case of an ACSIL trading system it can make references to 
other charts by using the method documented on the Referencing Other Time Frames and Symbols When Using 
the ACSIL page.

When using the Study/Price Overlay to overlay price or study data onto the chart that the trading system is on, 
and the chart bars are Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point 
and Figure Bars, then you need to set the Data Copy Mode study Input to Use Earliest Value from 
Corresponding Timeframe. 

Otherwise, in the case of when the other chart being referenced is not replaying and is not synchronized timewise 
to the destination chart, data from the last bar in the chart being referenced will be used for the current bar being 
back tested. So the referenced data would not be correct.

When you are replaying multiple charts at the same time to perform a back test, then you need to use the Replay 
Back Testing - Manual method. On the Replay control panel window you need to select the For All Charts in 
Chartbook option in the Charts to Replay list if you have decided to replay all of the charts. 

And on the Replay control panel window, select Accurate Trading System Back Test Mode or Calculate at 
Every Tick/Trade. When you do this, a synchronized Back Test will be performed. This is essential. For this type 
of Back Test, it is recommended that you disconnect from the data and trade servers by selecting File >> 
Disconnect.

With a synchronized Back Test, the dependency between the charts is determined and the calculations are done in 
the proper order. This ensures consistency and accuracy. You can use any Replay Speed.

When you start the synchronized Back Test replay you will be asked for the time step increment to perform the 
back test in (Enter Processing Step in Seconds). The default is 60 seconds. The smaller the timeframe, the more 
accurate the Back Test, however it will take longer to complete. The larger the timeframe, the faster the Back Test 
will be but it will be less accurate. However, the accuracy really depends upon the timeframe of the source and 
destination chart bars. You would not want to use a time step increment that is longer than the time frame of the 
bars being involved in the trading system. You may want to choose a timeframe which is about 25% of the average 
bar time length.

Viewing Back Test Results

[Link] - [Top]
You are able to view detailed results of your trading system by selecting Trade >> Trade Activity Log >> Trade 
Statistics from the menu. 

At the top of the Trade Activity Log, in the list of symbols, select the symbol that the Back Test was run on. You 
need to choose the symbol that has [Sim] in front of it.

At the top of the Trade Activity Log, from the list of Trade Accounts, select the Trade Account that the Trade 
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Window for the chart that the Back Test was run from, is set to. For more information, refer to Selecting Trade 
Account.

For complete instructions, refer to Trade Statistics Tab. There are many fields displayed which provide detailed 
results of the trading. 

For a Trade by Trade log, select Trade >> Trade Activity Log >> Trades from the menu. For complete 
instructions, refer to Trades Tab. 

To view trade order fills visually on the chart, enable Trade >> Show Order Fills on the menu of the main 
window or the chart window. 

To know exactly when an order was filled, you need to look at the order fills on the chart rather than looking at the 
arrows placed by a trading system on the chart because those arrows may not necessarily represent actual orders 
accepted and filled. For additional information about this, refer to Ignored Signals With Spreadsheet Systems or 
Alerts (This applies to the Spreadsheet System for Trading study).

During a loaded Bar Based Back Test, only Fill entries are added to the Trade Activity Log. All the other order 
related Trade Activity is excluded for performance reasons. 

Running Multiple Back Tests For Comparisons

[Link] - [Top]
It is supported to run a Back Test multiple times for a trading system and maintain the results of each of those tests 
separately. This is accomplished by using a different Trade Account before starting the Back Test. To do this, go 
to the Trade Window for the chart the trading system is on and select a different Trade Account before the start of 
the Back Test. 

For instructions, refer to Selecting Trade Account. 

The results of the back tests are held in the Trade Activity Log. Refer to Viewing Back Test Results.

One thing to be aware of is that when you are running multiple Back Tests for the same set of data and the same 
trading system, the data in the Trade Activity Log accumulates. There are going to be multiple order fills which 
will often occur at the same time. The Date-Time of each of these records in the Trade Activity Log for these order 
fills cannot be the same. Sierra Chart will assign a unique millisecond value to each of these records to keep them 
unique. So you will see order fills at the same time but have a slightly different millisecond value. This is important 
to understand if you are running a Back Test with identical settings but under a different Trade Account. This in no 
way affects the consistency of the trading system. This is nothing more than a Date-Time stamp for logging 
purposes.

Improving Back Test Performance

[Link] - [Top]
The following are items for improving Back Testing performance.

1. The fastest back testing is going to be when using the Bar Based Back Testing back testing method. 
Inherently, Replay Back Testing is going to be slower since individual Intraday data records within each 
chart bar going to be processed which takes more time.

2. In the case of when using the Spreadsheet System for Trading, refer to Improving Back Test Performance 
of Spreadsheet Trading Systems in addition to the items below.

3. Developing an automated trading system using the Advanced Custom Study Interface and Language is 
going to always give the very best performance compared to using the Spreadsheet System for Trading 
study.

4. When running a replay type of Back Test, if the data in the Intraday chart data file contains 1 Tick or 1 
Second data records, back testing will be slower compared to higher timeframe data records in the Intraday 
data file. 
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Therefore, increase the Global Settings >> Data/Trade Service Settings >> Intraday Data Storage 
Time Unit. After this is done, re-download the Intraday chart data by going to the Intraday chart and select 
Edit >> Delete All Data and Download. This only needs to be done once per symbol. This will help 
reduce the time for Back Testing.

5. The next thing to check to determine the source of slow Back Testing is to remove all of the studies from 
the chart or charts that are being replayed, or from the chart a bar based Back Test is being performed on. 
Run the Back Test again and see if you get better performance. If so, then it is one of those particular 
studies causing the problem. You can then add studies back gradually one by one to see which one is taking 
a longer time to calculate.

6. If a Custom Study is causing a performance problem, then the developer of that study needs to improve the 
performance of that study. 

7. Make sure that Replay Mode on the Replay Window is not set to Calculate At Every Tick/Trade.
8. Disable Global Settings >> Chart Trade Settings >> Enable Estimated Position in Queue Tracking.

How to Achieve the Best Back Test Performance

[Link] - [Top]
The following are the general guidelines to achieve the best back test performance. 

1. The trading system must be developed using the Advanced Custom Study Interface and Language. Refer to 
Automated Trading From an Advanced Custom Study.

2. Use a Bar Based Back Test and make sure the Chart Update Interval is set to a small value.
3. The trading system code must be efficient code.

Improving Back Test Performance of Spreadsheet Trading Systems

[Link] - [Top]
In the case of when using the Spreadsheet System for Trading study, Back Testing may not be very fast. The 
reason for this is because all of the chart data is outputted to a separate Spreadsheet object.

Every time there is a new bar added to the chart during a Back Test, the existing data has to be shifted down in the 
Sheet. This can cause a lot of calculations. Inherently using the Advanced Custom Study Interface and Language is 
much faster.

To improve Back Test performance, follow the steps below.

1. Look at your formulas in cells K-Z (last formula column when using 16 formula columns). Determine how 
many rows from the current row 3, they refer back to. For example, if the formulas refer down no further 
than row 12, then the Spreadsheet Study only needs to output 10 rows of data to the Spreadsheet.

2. Reduce the Number of Rows input in the Study Settings window for the Spreadsheet System for Trading 
study to the minimum number of rows required.

3. Clear the data from the Sheet rows that are no longer used on the Spreadsheet. To do this, highlight those 
rows by selecting the row numbers on the left side of the Sheet of the Spreadsheet and press the Delete key 
on the keyboard or select Spreadsheet >> Clear Selection.

4. Clear the data from the Sheet columns that are no longer used on the Spreadsheet. To do this, highlight 
those columns by selecting the column letters on the top side of the Sheet of the Spreadsheet and press the 
Delete key on the keyboard or select Spreadsheet >> Clear Selection. 

5. Clear any other unused formulas. 
6. Remove any unused Sheets within the Spreadsheet. At the top left of the Spreadsheet window, select the 

particular Sheet# that is not used, and select Spreadsheet >> Delete Sheet.
7. Perform the Back Test using one of the methods described on this page. The fastest back test will be a Bar 

Based Back Test.
8. When using a Bar Based Back Test, the speed is affected by the Chart Update Interval setting. For the 

fastest Back Test, you will need to reduce the Chart Update Interval directly on the chart itself. Make it a 
small value like 100 to 200 milliseconds.

Differences Between Back Testing and Real-Time Auto Trade System 
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Evaluation
[Link] - [Top]
The BuyEntry, BuyExit, SellEntry, SellExit Order Actions are evaluated when the trading study is calculated. 
During normal real-time chart updating this calculation happens at the Chart Update Interval set in Global 
Settings >> General Settings. Each individual chart can also specify their own independent Chart Update Interval.

However, when the Chart Update Interval elapses, the trading studies will only be calculated when there is data 
being received from the data feed, or there is new/updated trade orders or position data. During a Back Test, there 
are definite rules that control when trading studies are calculated.

For a Bar Based Back Test , the trading studies are calculated for each of the Open, High, Low, Close values in the 
bar.

During a Replay Back Test, the trading studies are calculated when there is a new bar added to the chart and any 
time there is a change with the High, Low, Close values of the last bar in the chart as the data is processed through 
the Intraday chart data file.

During real-time updating, between the times the trading studies are calculated which is at the Chart Update 
Interval, there potentially may be more than one data record added to the chart. This is especially true with tick by 
tick data. 

Therefore, the study is not calculated at every single tick. If you want your Order Actions evaluated as fast as 
possible during real-time chart updating, then you may want to decrease the Chart Update Interval. We do not 
recommend going lower than 50 to 100 ms. 

The Bid and Ask prices which are used to fill the orders, can be different between Back Testing and also during 
real-time updating. For more information, refer to Trade Simulation Accuracy and Bid/Ask Prices During Replays.

The point of this discussion is that there can be some inconsistencies between a trading system performing in real-
time and during a Back Test due to the conditions and frequency for when the studies including the trading study 
are calculated.

You will have the greatest consistency between back testing and real-time auto trade system evaluation when you 
are performing a Replay Based Back Test on tick by tick data. To ensure you have tick by tick data in the Intraday 
data files, refer to Tick by Tick Data Configuration. However, this does not mean that back testing will match real-
time auto trade system evaluation. It will not.

In the case of the Spreadsheet System for Trading study, if you want to evaluate your condition formulas only on 
a bar close, then set the corresponding Signal Only on a Bar Close inputs with the Spreadsheet System for 
Trading study to Yes. This will give your system greater stability and not be affected by the Chart Update 
Interval. In the case of an ACSIL trading system, you will want to use sc.GetBarHasClosedStatus(). 

In the case of a trading system which use multiple charts, during real-time updating of charts, to control the 
calculation order of the charts based upon the dependency between them you need to enable Global Settings >> 
General Settings >> Use Controlled Order Chart Updating. This provides higher consistency between back 
testing and real-time auto trade system evaluation for trading systems that use multiple charts.

When performing a Replay Back Test, try performing it at a slower speed to see if you notice more of a 
consistency. Whether you will or not, is uncertain. 

If the trading system involves multiple charts, then make sure that all charts are replaying. This can be done with 
the Charts to Replay setting.

Another cause for inconsistencies between back testing and real-time auto trade system evaluation is that when you 
are using the Trade and Current Quote Symbol, real-time auto trade system evaluation is going to be based upon 
the market data for this Trade Symbol. When performing back testing, the automated trading system is evaluated 
using the data in the chart which is from the main symbol of the chart. Therefore, during back testing, change the 
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main symbol of the chart to be the same as the Trade and Current Quote Symbol.

Back Testing and Continuous Futures Contract Charts

[Link] - [Top]
It is supported to perform Back Testing when using one of the Chart >> Chart Settings >> Symbol >> 
Continuous Contract options.

When performing back testing across a Continuous Futures contract chart, although the expired futures contracts 
are loaded into the chart, the chart only has one symbol which is used for trading even though you are Back 
Testing across historical data. So the trades are occurring on expired contract prices, but being specified with the 
current symbol. Therefore, you will only see one symbol when reviewing the trading results in the Trade Activity 
Log.

Consistency Between Back Tests

[Link] - [Top]
When performing Back Testing, you must use one of the methods documented on this page and follow the 
procedures as given.

When performing a Replay Based Back Test, on the Replay Window you must select Accurate Trading System 
Back Test Mode or Calculate at Every Tick/Trade in order to have consistency when Back Testing the same 
automated trading system under the same conditions.

During a Back Test, when Sierra Chart is processing through the underlying Intraday chart data records for a 
Replay Based Back Test or through the bar data for a Bar Based Back Test, the Bid and Ask prices are set from the 
underlying data records in the Intraday data file or are derived from the Open, High, Low, Close bar data. These 
Bid and Ask prices are used to fill the orders which are submitted by an automated trading system. 

There is always a 100% consistency with the setting of the Bid and Ask prices between Back Tests on the same 
chart data as the data is processed, assuming the same back test method is used ( Replay or Bar Based).

If your trading system gives inconsistent results between Back Tests without making any changes to the chart data, 
the Chart Settings or to Study Settings, you must look at your own trading system code/formulas for a cause since 
your code is a major and primary portion of the overall functioning of an automated trading system. 

When there are inconsistencies, this can only be attributed to your own code. It is very unlikely to be the result of 
how Sierra Chart is processing the back test. Inconsistencies reveals that your own trading system produces 
inconsistent results based on the way that it is designed and working.

Even if you do not get a consistent result between Back Tests, generally this does not necessarily mean very much 
because although you may want to see a consistent result every time you run a Back Test, assuming that your study 
is working consistently and Sierra Chart does not have any control over that, it does not change the fact that with 
live trading you will get yet another different result from your trading system.

Therefore, to insist that Sierra Chart gives a consistent result of your trading system which it cannot guarantee 
because you wrote your own trading system and it has its own behavior, will accomplish nothing. While it may 
seem better, it is not going to change the fact that your trading system itself is not stable if it gives inconsistent 
results, and is going to give a different result during live trading.

Try one of the Sierra Chart provided trading systems. Run it many times. You will get a consistent result every 
time. If you do get a consistent result every time, and with your own trading system you do not, then this proves 
the inconsistency problem is within your own trading system. If you do not get a consistent result with a Sierra 
Chart provided example trading system, then consult with Sierra Chart support for the reason.

The Sierra Chart example trading systems can be found in Analysis >> Studies >> Add Custom Study >> Sierra 
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Chart Custom Studies and Examples >> Trading Example: *.

If you are Back Testing a trading system that involves replaying multiple charts at the same time, then this is 
something which involves a lot more complexity. This is something to consider if you have inconsistencies 
between Back Tests in particular with varying replay speeds. In this particular case inconsistencies can be possible. 
Also, make sure in this case the Charts to Replay option on the Replay Window is set to All Charts in 
Chartbook or Charts with Same Link Number. Greater consistency can be achieved in versions of 1863 or 
higher of Sierra Chart which support the Replay Modes Accurate Trading System Back Test Mode or Calculate 
at Every Tick/Trade when replaying multiple charts.

Comparing Bar Based Back Test and Replay Back Test Results

[Link] - [Top]
When Back Testing an automated trading system using either the Bar Based Back Testing or the Replay Back 
Testing - Automatic method, each method will give a different result.

The more accurate result would be from the Replay Back Testing method. However, it is more time-consuming 
using the replay method.

Using Actual Bid and Ask Prices During Back Test

[Link] - [Top]
Sierra Chart supports using the actual Bid and Ask prices during a Replay Based Back Test. These Bid and Ask 
prices are used to fill orders. This provides a very high degree of accuracy when Back Testing.

Historical Bid and Ask prices are available when using historical data provided by the Sierra Chart Historical Data 
services. In most cases this service is being used for historical data for charts. This historical Bid and Ask price 
data begins on June 23, 2014. 

Follow these steps to use actual Bid and Ask prices during back testing.

1. Set Sierra Chart to store data tick by tick. Refer to Tick by Tick Data Configuration. This is an essential 
step.

2. Perform an automatic or manual Replay Back Test. It must be a Replay Back Test.

Troubleshooting Automated Trading System Behavior

[Link] - [Top]
If an automated trading order action is ignored, the reason for this will be given in the Trade >> Trade Service 
Log. Refer to this log for the reason why.

When using the Spreadsheet System for Trading study, refer to Ignored Signals With Spreadsheet Systems or 
Alerts for further information. 

It may also be helpful to go through the Spreadsheet System for Trading Test Procedure to help with understanding 
how a basic Spreadsheet automatedtrading system will work and indirectly provide help to troubleshoot your 
automated Spreadsheet trading system.

For an ACSIL automated trading system, refer to Debugging/Troubleshooting Automated Trading Systems.

Also, refer to Troubleshooting Automated Trading System Behavior. 

*Last modified Tuesday, 28th November, 2023.
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Help With Daily Profit/Loss Value

[Link] - [Top]
This help topic explains how the Daily Profit/Loss value you see on the Trade Window and other areas within the 
chart that show this value, is determined and how to ensure an accurate calculation of the Daily Profit/Loss. The 
information on this page applies to current versions of Sierra Chart. 

The Daily Profit/Loss can be optionally be displayed at the top left of a chart or Trade DOM. The Daily Profit/Loss 
is prefixed with DPL: / NPL:. Refer to the image below.

This documentation also applies to the Net Profit/Loss (NPL:/N:) when Global Settings >> Chart Trade Settings 
>> Include Open P/L in Chart/Trade DOM P/L Display is enabled. The Net Profit/Loss is Daily Profit/Loss 
plus Open Position Profit/Loss. 

The Daily Profit/Loss is client-side calculated from order fills. There are things that can and do go wrong which 
can affect the calculation which Sierra Chart does not have control over. The main item that can go wrong is 
missing order fill records during the trading day.

The documentation on this page primarily applies to non-simulated trading but also applies to simulated trading. 
Since simulated trading functions in a very well controlled environment within Sierra Chart, generally there should 
not be inaccuracies with the Daily Profit/Loss, but there can be circumstances where there could be. This page goes 
into detail explaining how the Daily Profit/Loss is determined.

There can also be incorrect Symbol related settings which can affect the displayed Daily Profit/Loss value and can 
cause inconsistencies. For more information about these settings, refer to Profit/Loss Calculations and Symbol 
Settings.

It needs to be understood that Sierra Chart is an independent Trading and Charting program which is integrated 
with various Trading services. Sierra Chart also has its own Trade Simulation Mode. 

You cannot compare the Daily Profit/Loss value that you see within Sierra Chart to a brokerage account statement. 
Or other trading programs connected to your trading account. Inevitably there are going to be calculation 
differences for various reasons which can result in a different value. This particular help topic guides you through 
how the calculations are arrived at within Sierra Chart and how to determine if there is an incorrect setting or a 
problem with the order fill data. 

Additionally there can also be missing order fills which is a typical problem due to the limited order fill data on 
trading servers, which leads to an incorrect Daily Profit/Loss value. Some services like the Sierra Chart Order 
Routing Service, BitMex, and the Sierra Chart LMAX connection, maintain long-term order fill history and 
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missing order fills will not be a problem with these services.

1. It is important to understand exactly what the Daily Profit/Loss is and how it is calculated within Sierra 
Chart. The Daily Profit/Loss value includes the total Profit/Loss for Trades (consisting of an opening order 
fill and a closing order fill) that were opened either in the current or a prior day, and closed within the 
current trading day. So even if a position from a prior day is closed in the current day it will be added to the 
Daily Profit/Loss. This is the case effective with version 1815 and higher. 

2. The Daily Profit/Loss may not display in a Historical Daily or longer timeframe chart if the Date-Time of 
the last bar in the chart is a day ahead of the Date-Time of the Trades in the current trading day. Therefore, 
only use Intraday charts or a Trading DOM when relying on Daily Profit/Loss values within a chart or 
Trading DOM. 

3. Select Global Settings >> Chart Trade Settings. Uncheck the Include Open P/L in Chart/Trade DOM 
P/L Display (NPL) option if it is already enabled. Press OK. This will remove the Open Profit/Loss from 
being added to the Daily Profit/Loss, which will give you the Net Profit/Loss. This avoids confusion. 

It is also important to understand that the Open Profit/Loss which is added to the Daily Profit/Loss is not 
based upon necessarily what you see for the Open Profit/Loss on the Trade Window because there are 
various calculation methods for the current Position Open Profit/Loss as displayed on the Trade Window. 
The particular Open Profit/Loss which is added to the Daily Profit/Loss is internally calculated in the charts 
Trades list using by default a FIFO calculation method which may be different than the separate Open 
Profit/Loss you see displayed directly on the Trade Window. 

To use a LIFO calculation for the Open Profit/Loss which is added to the Daily Profit/Loss, enable the Use 
Last In First Out Fill Matching in the Chart Settings. 

4. The start of the trading day for the Daily Profit/Loss is according to the Chart >> Chart Settings >> 
Trading >> Start Time for Trades List setting. When there is a new order fill compared to the prior order 
fill which crosses this time, then the Daily Profit/Loss resets back to 0. 

Remember when opening the Chart >> Chart Settings window, you are opening the Chart Settings for the 
chart which is active. Each chart has its own settings window. 

For more information, refer to Understanding Daily Trade Statistics Reset Time. 
5. To control what order fills are used in the Daily Profit/Loss calculation it is important to accurately control 

what is the first order fill loaded into the chart. By default the first order fill loaded is going to be based 
upon the available order fills at or after the Date-Time of the first bar in the chart. 

In the case of when using Trade Simulation Mode, all of the available order fills are loaded into the chart. 

It is essential that the very first order fill that is loaded into the chart is the start of a new Trade Position. If it 
is not, this will throw the Daily Profit/Loss calculation off. For further information, refer to Understanding 
and Setting the Start Date-Time for a Trades List. 

Sierra Chart has a Chart >> Chart Setting to automatically filter out fills since the starting Date-Time for 
order fills loaded in the chart, which does not establish a new position. This is Filter Initial Fills Which Are 
Part of Existing Position. This is on the Trading tab. 

It is recommended that this option be enabled. 

For complete details about this, refer to Consistently Accurate Daily Profit/Loss Value. 
6. To load order fills for the current day only, enable Chart >> Chart Settings >> Trading >> Load Order 

Fills for Current Day Only. 

However, you need to be conscientious of what is considered the start of the day and that is according to the 
Chart >> Chart Settings >> Trading >> Start Time for Trades List setting. 

Load Order Fills for Current Day Only is only useful if there was no prior Trade Position in the prior 
trading day which is carried forward into the current trading day, according to the Start Time for Trades 
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List setting. Otherwise, do not enable it. Using the Load Order Fills for Current Day Only option will 
affect the Position Quantity for simulated trading. 

Remember when opening the Chart Settings window, you are opening the Chart Settings for the chart 
which is active. Each chart has its own Chart Settings window.

7. Alternatively set the Chart >> Chart Settings >> Trading >> Order Fills Start Date-Time. This is 
usually going to be the better option to use. Set this to the starting Date-Time when your Trade Position 
was flat for the Symbol and Trade Account of the chart or Trade DOM, just before you began trading for 
the current day. It is better to use this particular setting and periodically update it. 

Make sure this is set far enough back in time to include the order fills for the last 24 hours so there is 
sufficient data for the Daily Profit/Loss calculation. 

If you are not sure what to set it to, then if your Trade Position is currently flat, then set it to the current 
Date-Time according to the time zone of the chart. If you currently have a Trade Position, then wait until it 
is flat and then set it at that time to the current Date-Time. 

It does not need to be updated every day. If it goes back several days that is fine. But it just needs to be set 
to a point in time where the Trade Position was flat and there must not be any missing order fills since that 
time. If there is even a single missing fill this will very likely lead to a problem with the Daily Profit/Loss 
calculation. 

Remember when opening the Chart Settings window, you are opening the Chart Settings for the chart 
which is active. Each chart has its own settings.

8. After you have completed the settings above, you can can see the Date-Time of the actual first order fill 
loaded in the chart through the Trade >> Trade Activity Log >> Trade Stats for Charts tab. Look at the 
Order Fills Start Date-Time field along the row for the chart.

9. It is essential that there are no missing order fills since that Date-Time. To see that you have the order fills, 
look for them in the Trade >> Trade Activity Log. Refer to Viewing Historical Trade Activity. 

In the case of live trading to avoid missing order fills use the Teton Order Routing Service.
10. Additionally, to help ensure there are no missed order fills, trading must be done directly from Sierra Chart. 
11. To see that there are no missing order fills and you have the correct starting Date-Time preloading the order 

fills, go to the Trade >> Trade Activity Log >> Trade Stats for Charts tab. Locate the chart in the list of 
charts. Not every chart will be listed but if it is not listed, an equivalent chart will be listed. 

Look at the Open Quantity field. If that is indeed your current Position Quantity for the Symbol and Trade 
Account of the chart, then you are good. For an explanation of how the Open Quantity field is calculated, 
refer to Chart Trade Stats Open Quantity Field Calculation

12. If the Open Quantity field is not correct on the Trade Stats for Charts tab, you need to make sure there 
are no missing order fills for the Symbol and Trade account of the chart and adjust the Order Fills Start 
Date-Time for the chart.

13. Verify you have the correct Profit/Loss Format set in Chart >> Chart Settings >> Trading. Refer to 
Profit/Loss Format. The letter after the Daily Profit/Loss indicates the format being used. For example, if 
you want to see a Currency Value and you see the letter P suffix after the Profit/Loss value, then you are 
looking at Points and not a Currency Value.  

14. The standard method of matching order fills uses a First In First Out method. It is also supported through 
the Chart >> Chart Settings >> Trading >> Open Position Average Price setting to base the calculation 
on Last In First Out. It is recommended to use one of the First In First Out settings, but make sure you are 
using what you want.

15. Select Chart >> Chart Settings >> Trading. Uncheck Use Symbol Commission Setting in Trade List 
and Statistics Calculations to remove the commission calculation from the Daily Profit/Loss value in the 
chart which avoids any unnecessary confusion when understanding the calculation result.

16. To view what the Daily Profit/Loss was for a prior date, select Chart >> Chart Settings. Enable the Use 
Date Range option and then enter a From date which is at least one day prior to that date and enter a To 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index4cf4.html?page=doc/ChartSettings.html#OrderFillsStartDateTime
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index509f.html?page=doc/TradeActivityLog.php#ViewingHistoricalTradeActivity
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index35f0.html?page=doc/SierraChartDirectOrderRoutingService.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index509f.html?page=doc/TradeActivityLog.php#TradeStatsOpenQuantityFieldCalculation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index4cf4.html?page=doc/ChartSettings.html#OrderFillsStartDateTime
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index4cf4.html?page=doc/ChartSettings.html#OrderFillsStartDateTime
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index4cf4.html?page=doc/ChartSettings.html#ProfitLossFormat


date which is the date you want to look at the Daily Profit/Loss for. 
17. The Daily Profit/Loss value is calculated from the order fills available for the Symbol and Trade Account of 

the chart. To view these order fills, select Trade >> Trade Activity Log.
18. Select the Trade Activity tab.
19. On the Trade Activity Log, at the top left select Fills.
20. Select the Symbol from the list of symbols. In the case of when you are using Sierra Chart Trade 

Simulation Mode, the symbol will be prefixed with [Sim].
21. Select the Trade Account you want to see order fills for from the list of Trade Accounts. This needs to be 

the same Trade Account that the Trade Window for the chart is set to. 
22. In the Date Range to Display frame, set the starting From >> Date to the same date that you see in the 

Order Fills Start Date-Time field for the chart listed in Trade >> Trade Activity Log >> Trade Stats 
for Charts tab. However, if Chart >> Chart Settings >> Trading >> Start Time for Trades List is 
blank or set to 00:00, you will want to set this From >> Date to one day earlier than what you see for that 
field to ensure all of the order fills which are required are loaded. 

Set the Time to the same time as Chart >> Chart Settings >> Trading >> Start Time for Trades List. 

In a chart, the start of the trading day is according to Chart >> Chart Settings >> Trading >> Start Time 
for Trades List. In the Trade Activity Log, the start of the trading day for Daily calculations is according 
to the Date Range to Display >> From >> [time] setting. This is critical to understand. 

23. Make sure To >> Today is checked. 
24. Uncheck the Use Commission setting to remove the commission calculation from the Daily Profit/Loss 

value.
25. Press the Apply button. 
26. For further details, refer to Viewing Historical Trade Activity.
27. Look at the fills in the Trade Activity tab and make sure they are all there for the current trading day.
28. Make sure the Fill Price is correct for each fill.
29. Make sure the Date-Time of the order fill is correct. If the Date-Time of the order fill is incorrect, then 

make sure your computer's clock is set accurately. For further details, refer to Incorrect Date and/or Time 
Display.

30. If there are any missing or inaccurate fills, they can be inserted or edited using the Edit menu of the Trade 
Activity Log. Refer to the Menu Commands documentation. 

The reason why missing order fills can exist is because most trading servers do not provide historical order 
fills for other than the current trading day and they are cleared at the end of the trading day. For more 
information, refer to Missing Order Fills from Trade Activity Log. 

If you are using the Teton Order Routing Service or the Simulated Futures Trading Service you will not 
have missing order fills because they deliver long-term historical order fills (up to 1 year) with detailed 
information to generate consistently accurate and reliable trading statistics including the Daily Profit/Loss. 

31. Select the Trade Statistics tab on the Trade Activity Log. In the Daily Trades column, the Closed Trades 
Profit/Loss field will show your Daily Profit/Loss value and should match what you see in the chart.

32. Select the Trades tab on the Trade Activity Log.
33. On the Trades tab, you can see how all of the order fills are grouped into individual Trades. One thing to be 

aware of is that it is possible that a closing fill within the current trading day, could have been matched up 
to an order fill in a prior trading day. 

34. For various technical reasons there is no guarantee as to the accuracy or completeness of the order fill 
data. Sierra Chart is not the provider of the backend trading system you are connected to and usually the 
backend trading system only maintains and historical order fill data for 1 day. 

Therefore, there is always a possibility order fills can be missed in the case of non-simulated trading. 

This section does not apply to the Teton Order Routing Service.
35. Finally, if support has referred you to this page, then as a matter of policy we do not provide any help 

beyond referring to this documentation with Daily Profit/Loss calculations. If you have a question about it 
and it does not look right, there is no further help we will provide.
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Inconsistent Daily Profit/Loss Between Charts of Same Symbol and 
Account

[Link] - [Top]
When you see a different Daily Profit/Loss value between charts of the same symbol and the same Trade Account, 
then this means that the first order fill loaded into those charts is different compared to the other.

Select Chart >> Chart Settings. 

Make sure the following two settings are set identically between the charts or Trading DOMs: 

• Load Order Fills for Current Day Only 
• Order Fills Start Date-Time 

Consistently Accurate Daily Profit/Loss Value

[Link] - [Top]
The information below applies not only to the Daily Profit/Loss but to the Trade Statistics and Trades tabs within 
the Trade Activity Log, order fills displayed on the chart and the entry/exit connecting lines for those order fills.

When using Trade Simulation Mode, the Daily Profit/Loss value will consistently be accurate according to the 
relevant settings which are explained in the Help With Daily Profit/Loss Value section on this page. Although refer 
to Trade Simulation Position Quantity Calculation. Make sure you are running a current version of Sierra Chart. 

When using the Sierra Chart Futures Order Routing Service or the Simulated Futures Trading Service, there will 
also be consistently accurate Daily Profit/Loss values and other Trade Statistics. 

The reason that this can be achieved with Trade Simulation Mode or the specified Trading services above is that 
with each order fill, the Position Quantity that exists just after the fill is recorded with the fill and there is always a 
complete set of historical order fills available on the server, unlike with other external Trading services which only 
provide historical fills for the current day. Whereas Sierra Chart provided Trading services provide order fills for at 
least 1 year. A dramatic difference!

However, for non-simulated trading it is necessary that Chart >> Chart Settings >> Trading >> Filter Initial 
Fills Which Are Part of Existing Position is enabled. This means there is the automatic management of order fills 
loading where the first fill is aligned to the start of a Trade Position which ensures accurate Trade Statistics. For 
complete details, refer to Automatically Aligning First Loaded Order Fill to Beginning of Position.

There can be some rare exceptions where there could still be a problem which would require manual intervention 
by disabling Chart >> Chart Settings >> Trading >> Filter Initial Fills Which Are Part of Existing Position 
and setting the Order Fills Start Date-Time to the Date-Time of the fill, or just before, which is the start of a 
Trade Position.

However this would be a rare exception. In general, nearly all of the time there is not going to be a problem with 
the Daily Profit/Loss value like there will often be with other supported external Trading services.

Simplified Steps to Solve Incorrect Daily Profit/Loss

[Link] - [Top]
Follow the below simplified steps to ensure an accurate Daily Profit/Loss value in a chart, when it is not accurate.

The information in this section is also applicable to correcting problems with the display of order fills on a chart.

1. Optional Step: Make sure there are no missing order fills for the Symbol and Trade Account of the chart 
for the current trading day or since the start of the current Trade Position you have. Check the Trade 
Activity Log for the order fills. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index4cf4.html?page=doc/ChartSettings.html#LoadOrderFillsForCurrentDayOnly
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index4cf4.html?page=doc/ChartSettings.html#OrderFillsStartDateTime
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/indexad24.html?page=doc/TradeSimulation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/indexad24.html?page=doc/TradeSimulation.php#TradeSimulationPositionQuantityCalculation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index6880.html?page=doc/SierraChartOrderRoutingServiceWithData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index7ada.html?page=doc/SimulatedFuturesTradingService.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index509f.html?page=doc/TradeActivityLog.php#AutomaticallyAligningFirstLoadedOrderFillToBeginningOfPosition
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index3c50.html?page=doc/ChartTrading.html#OrderFillsOnChart_AccurateEntryExitState_FillMatching_PositionQuantities
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index509f.html?page=doc/TradeActivityLog.php#ViewingHistoricalTradeActivity
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/35/index509f.html?page=doc/TradeActivityLog.php#ViewingHistoricalTradeActivity


If there are any missing order fills, then refer to Automatically Inserting Missing Order Fills.
2. Go to the chart and set the Chart >> Chart Settings >> Trading >> Start Time for Trades List to a time 

that is according to what is considered the start of the day. For more information, refer to Understanding 
Daily Trade Statistics Reset Time. 

If you are not sure how to set Start Time for Trades List, just leave it at 0 if you are starting trading 
sometime after midnight and finishing trading before the end of the trading day. If you are starting trading 
in the evening according to the exchange time zone, then you will need to set Start Time for Trades List 
differently. 

3. Set the Order Fills Start Date-Time in Chart >> Chart Settings >> Trading for the chart to the Date-
Time, in the time zone of the chart, of the first order fill which is part of the current trading day. 

If you have no current Trade Position or there was no trading in the current trading day for the Symbol and 
Trade Account of the chart, then set these Date and Time settings to the current Date-Time. 

Once properly set Order Fills Start Date-Time does not need to be subsequently changed, so long as there 
are no missing order fills. For more information, refer to Understanding and Setting the Start Date-Time for 
a Trades List. 

4. Make sure the Currency Value per Tick setting in the Chart >> Chart Settings >> Symbol tab for the 
symbol being traded is set correctly. 

5. Make sure the Filter Initial Fills Which Are Part of Existing Position setting in Chart >> Chart Settings 
>> Trading for the chart is enabled (Yes). Although you may need to set this to be disabled (No) and you 
can disable it if Order Fills Start Date-Time is set correctly.

6. Optional Step: If you are trading futures and using a Trading service other than the Teton Order Routing 
Service, like CQG or whatever, it is recommended that if you are trading the CME Group, to use the Teton 
Order Routing Service. In this way you will have a complete set of order fills with no missing order fills, 
which contain the Position Quantity with each fill. All of this ensures consistently accurate Daily Profit/
Loss calculations.

Resetting Daily Profit/Loss

[Link] - [Top]
To reset the Daily Profit/Loss for a particular chart or Trading DOM and also all of the Trade Statistics, select 
Chart >> Chart Settings. 

Select the Trading tab. 

Set the Order Fills Start Date-Time to the current Date and Time. Typically you would do this when the position is 
flat for the Symbol and Trade Account of the chart.

*Last modified Tuesday, 16th April, 2024.

Service Terms and Refund Policy 
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Global Profit/Loss Management
• Introduction
• Functional Description
• How Daily Net Profit/Loss is Calculated for a Trade Account
• Control Descriptions

◦ Daily Net Profit Management
▪ Daily Net Profit Management >> Flatten Positions When Profit Rules Met
▪ Daily Net Profit Management >> Profit Trigger Value
▪ Daily Net Profit Management >> Profit Value After Trigger To Flatten Positions
▪ Trail Daily Net Profit >> Enable
▪ Trail Daily Net Profit >> After Trigger When Daily Net Profit Increases By
▪ Trail Daily Net Profit >> Increase Profit Value After Trigger to Flatten Positions By
▪ Daily Net Profit Management >> Status

◦ Lock Trading
▪ Lock Trading >> Lock After Positions Flattened
▪ Lock Trading >> Lock Time In Minutes
▪ Lock Trading >> Lock for Day
▪ Lock Trading >> Disable Auto Trading on Lock
▪ Lock Trading >> Remaining Lock Time

◦ Daily Net Loss Management
▪ Daily Net Loss Management >> Flatten Positions When Loss Rules Met
▪ Daily Net Loss Management >> Loss Trigger Value
▪ Daily Net Loss Management >> Trigger Date
▪ Daily Net Loss Management >> Reset
▪ Daily Net Loss Management >> Status

◦ Disable Global Profit/Loss Management on Startup
◦ Flatten Positions at Set Time
◦ Start of Day

• Monitoring Status
• Clearing of Profit/Loss Management Data for Simulated Accounts
• Potential for Rejected Market Order on Live Accounts and Solution
• Handling Multiple Currencies

Introduction

[Link] - [Top]
The functionality which is documented on this page, is not recommended to be used. It was developed in response 
to user requests. However, it cannot work reliably on the client side. This functionality has been moved, to Teton 
Order Routing and Simulated Futures Trading Service. For more information, refer to Server Based Profit/Loss 
Management.

The Global Profit/Loss Management feature is used to flatten/close all of the existing Trade Positions for the 
currently open Charts or Trade DOMs for a Trade Account when certain defined Profit or Loss conditions are met, 
or at a set time each day.

This feature works with both non-simulated trading and simulated trading.

The Global Profit/Loss Management feature is only supported by charts which are being replayed when Global 
Settings >> Global Profit/Loss Management >> Support Replaying Charts is enabled. However, it should not 
be used for back testing or fast replays because it cannot work reliably in those cases. It is unreliable in those cases. 
It should only be used during a chart replay which does not run very fast. Additionally, when there are multiple 
trading charts being replayed for the same Symbol and Trade Account, only one of them is going to be used to 
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obtain the profit/loss values. 

This feature is meant for day traders who carry no overnight Trade Positions in their trading accounts. 

For non-simulated trading, this feature only works when connected to the market data feed and trading server (File 
>> Connect to Data Feed ).

This feature has the capability to send market orders to flatten all existing Trade Positions for the symbols that have 
open Charts or Trade DOM windows for, in any of the Trade Accounts for the Username that you are currently 
logged into your Trading Service with. It needs to be used with caution. It is important that you fully understand 
how the functionality works.

This feature has no guarantee it will work as expected because it has a dependency on the client-side calculated 
Daily Net Profit/Loss which could be incorrect due to invalid or incomplete fill data or pricing data or incorrect 
dependent settings. The probability of a malfunction of this feature is very high if you do not understand the 
functionality and the relevant settings are not properly configured and the required order fill data is not present or 
not being used correctly due to dependent settings.

Therefore, it is recommended this feature not be used. You have full responsibility with the use of it. And we will 
not provide technical support for malfunctions.

For information about how the Daily Net Profit/Loss is calculated, refer to How Daily Net Profit/Loss is Calculated 
for a Trade Account.

This feature should only be used with the full understanding of how it works.

This feature must not be relied upon when orders are entered outside of Sierra Chart. It should only be used when 
orders are entered from within Sierra Chart. 

This is so that the handling of orders, fills and the determination of the Profit and Loss is done in a known and 
stable environment. Sierra Chart also needs to be running at all times and connected to the Trading service when 
using this feature for it to be able to function.

In the case of when using a sub instance of Sierra Chart and when Trade Simulation Mode is disabled in that sub 
instance, definitely do not use the Global Profit/Loss Management in that sub instance. It must be disabled and 
instead it can only be used in the main instance of Sierra Chart. Using both will lead to conflicts and unpredictable 
behavior. 

The Order Allocation to Trade Accounts feature does not work with the Global Profit/Loss Management feature. 
Global Profit/Loss Management will close all Positions and cancel all open Orders for a single Trade Account, 
when the set rules have been met by that individual Trade Account. 

Functional Description
[Link] - [Top]
The Global Profit/Loss Management feature is separated into two categories.

The first category flattens Trade Positions which exist for the symbols which have open Charts or Trade DOMs, 
based upon certain rules relating to the global Daily Net Profit currency value. The Daily Net Profit is calculated 
only for the symbols which have open Charts or Trade DOM windows. It is calculated separately for each Trade 
Account.

The second category flattens Trade Positions which exist for the symbols which have open Charts or Trade DOMs, 
when the specified global Daily Net Loss currency value has been reached. The Daily Net Loss is calculated only 
for the symbols which have open Charts or Trade DOM windows. It is calculated separately for each Trade 
Account.
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To use this functionality, select Global Settings >> Global Profit/Loss Management.

If you want to have Trade Positions flattened when certain Profit rules are met, then enable the option Flatten 
Positions When Profit Rules Met. Refer to the Control Descriptions section for information about the controls 
related to the Profit rules, in order to set those appropriately.

If you want to have Trade Positions flattened when certain Loss rules are met, then enable the option Flatten 
Positions When Loss Rules Met. Refer to the Control Descriptions section for information about the controls 
related to the Loss rules, in order to set those appropriately.

When the Trade Positions are flattened because of the Global Profit/Loss Management settings, then a message is 
added to the Trade Service Log indicating this.

When the Trade Position is flattened for a particular Symbol and Trade Account because of the Global Profit/ Loss 
Management settings, the working orders, if any, for the Symbol and Trade Account are also canceled. 

You may want to enable the option to wait until the orders are canceled and then submit the market orders to flatten 
the Existing Trade Positions. In this case you need to enable Global Settings >> General Trade Settings >> Hold 
Market Order Until Pending Cancel Orders Confirmed.

Once the loss rules have been met for a particular Trade Account during a day and the Trade Positions for the 
symbols which have an open Chart or a Trade DOM have been flattened, then this feature to flatten Trade Positions 
when a Daily Net Loss value is reached, is then disabled until the next trading day. The start of the trading day is 
controlled through the Start of Day setting.

That time is relative to the Global Time Zone Sierra Chart is set to.

Global Profit/Loss Management is only monitoring symbols which have open Charts (which are enabled for 
trading) or Trade DOMs. Only the Trade Accounts for those particular Charts or Trade DOMs are monitored. This 
will limit the number of Positions and Trade Accounts being monitored. Not all Positions and Trade Accounts will 
be monitored.

How Daily Net Profit/Loss is Calculated for a Trade Account

[Link] - [Top]
The Daily Net Profit/Loss value is determined by adding together, for each Trade Account separately, the Open 
Profit/Loss values with the Daily Profit/Loss values for all of the Charts and Trade DOMs listed on the Trade >> 
Trade Activity Log >> Trade Stats for Charts (Chart Stats) tab.

The Daily Net Profit/Loss value originates from this tab even in the case of sub instances. If the Open Profit/Loss 
or the Daily Profit/Loss field values are not accurate, then refer to Solving Inaccurate Trade Statistics for Charts 
Field Values. It is your responsibility to verify that these fields are correct at all times.

The Daily Net Profit/Loss is calculated separately for each Trade Account being used. A Chart or Trade DOM 
with the same Symbol and Trade Account as one already listed on the Trade Stats for Charts (Chart Stats) tab, 
will not be listed on the Trade Stats for Charts tab again unless it has a different Order Fills Start Date-Time 
for its Trades list. In any case, the Open Profit/Loss and the Daily Profit/Loss values are only counted once per 
Symbol and Trade Account when the Daily Net Profit/Loss is calculated for a particular Trade Account for the 
Global Profit/Loss Management. 

Refer to Open Position Profit/Loss for information about how this is calculated. 

For an explanation of how Daily Profit/Loss is calculated for a Symbol and Trade Account and possible 
inaccuracies with it and how to solve those, refer to Help With Daily Profit/Loss Value.

For charts listed on the Trade Stats for Charts tab of the Trade Activity Log, make sure the Currency Value per 
Tick setting is correct in the chart. For more information, refer to Profit/Loss Calculations and Symbol Settings.
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It is also important to understand the Start DateTime for a Trades List.

If you want to include the commission in the Daily Profit/Loss calculation for a chart, then refer to Use Symbol 
Commission Setting in Trade List and Statistics Calculations. 

Control Descriptions

[Link] - [Top]
Daily Net Profit Management

[Link] - [Top]
Daily Net Profit Management >> Flatten Positions When Profit Rules Met

[Link] - [Top]
Enable this option to cause all Trade Positions to be flattened for a Trade Account when the profit rules are met. 
Each currently used Trade Account is tracked separately. So the profit rules are calculated separately for each 
account.

When Sierra Chart is restarted, this option is automatically disabled for safety reasons unless the Disable Global 
Profit/Loss Management on Startup is unchecked.

Daily Net Profit Management >> Profit Trigger Value

[Link] - [Top]
This is the Daily Net Profit as a currency value which has to be met in order for the Daily Net Profit Management 
>> Profit Value After Trigger To Flatten Positions value to go into effect.

Daily Net Profit Management >> Profit Value After Trigger To Flatten Positions

[Link] - [Top]
After the Daily Net Profit Management >> Profit Trigger Value has been met, then the Profit Value After 
Trigger To Flatten Positions value goes into effect.

When the Daily Net Profit/Loss value is less than or equal to the Profit Value After Trigger To Flatten 
Positions, then all Trade Positions for the Symbols for the Trade Account being monitored which have open charts 
or Trade DOMs will be flattened by the sending of market orders.

When this is set to 0, then this means a currency value of zero. So what this means is that after the Profit Trigger 
Value has been met, the Daily Net Profit/Loss has to go to zero or lower (negative) before the current Trade 
Positions for the Trade Account will be flattened.

If you want the Trade Positions to be flattened when the Daily Net Profit Management >> Profit Trigger Value 
is triggered, then set the Profit Value After Trigger To Flatten Positions to at least twice greater than the Profit 
Trigger Value.

Trail Daily Net Profit >> Enable

[Link] - [Top]
When this option is enabled, then Profit Value After Trigger To Flatten Positions will be increased by the 
Increase Profit Value After Trigger to Flatten Positions By amount when the initial Profit Trigger Value has 
been met and the Daily Net profit increases by the amount specified with After Trigger When Daily Net Profit 
Increases By.

Any time there is a change to the Profit Value After Trigger To Flatten Positions and when Trail Daily Net 
Profit has been enabled, then this will be logged in the Trade >> Trade Service Log.
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Also the current Profit Value After Trigger To Flatten Positions value will be displayed in the Status box below 
the Daily Net Profit Management frame in the Global Settings >> Global Profit/Loss Management window. 
Example: P/L <= for Flatten: 100.0.

Trail Daily Net Profit >> After Trigger When Daily Net Profit Increases By

[Link] - [Top]
When the Profit Trigger Value has been reached, and the Daily Net Profit increases by the amount specified in the 
After Trigger When Daily Net Profit Increases By setting, then the amount specified in the Increase Profit 
Value After Trigger to Flatten Positions By setting, will increase the Daily Net Profit Management >> Profit 
Value After Trigger To Flatten Positions currency value.

If the Daily Profit increases by a multiple of After Trigger When Daily Net Profit Increases by, then the 
Increase Profit Value After Trigger to Flatten Positions By is increased by that same multiple.

For example, if After Trigger When Daily Net Profit Increases by is set to 25 and Increase Profit Value After 
Trigger to Flatten Positions By is set to 25, then when the Daily Net Profit increases by 50 at one time which is a 
multiple of two, then the profit value to flatten the Positions will also be increased by a multiple of two which 
would be 50 in this case.

Trail Daily Net Profit >> Increase Profit Value After Trigger to Flatten Positions By

[Link] - [Top]
Refer to the description for After Trigger When Daily Net Profit Increases By.

Daily Net Profit Management >> Status

[Link] - [Top]
This is a text display reporting on the current status of the Daily Net Profit Management feature.

If this says Profit Management is disabled, then enable Daily Net Profit Management >> Flatten Positions 
When Profit Rules Met to enable this functionality.

When you have just enabled the Flatten Positions When Profit Rules Met option, the status will not be displayed 
in this text display until you press OK and reopen the Global Profit/Loss Management Settings window.

There is also the Trading Profit Management Status study which can be added to the chart through Analysis >> 
Studies, which displays the same information as this status display, but is displayed directly on the chart.

Status Trade Account (Global Settings >> Global Profit/Loss Management)

[Link] - [Top]
This listbox will list all of the Trade Accounts among the open charts that are in Chart Trade Mode or otherwise 
maintaining a Trades list. 

The selected Trade Account controls what account the status displays on the Global Profit/Loss Management 
window are displayed for.

If there are no charts which are open or in Chart Trade Mode, then this listbox will be disabled. 

Lock Trading (Global Settings >> Global Profit/Loss Management)

[Link] - [Top]
Lock Trading >> Lock After Positions Flattened

[Link] - [Top]
When Trade Positions are flattened from the Daily Net Profit Management, Daily Net Loss Management, or the 
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Flatten Positions at Set Time features, then trading can be locked for a period of time.

Enable this option to lock trading after the Trade Positions are flattened.

When trading has been locked after the enabled and specified rules have been met, and you need to perform some 
trading operation like canceling orders or entering a new order for some reason, this can be accomplished by 
disabling this option (Global Settings >> Global Profit/Loss Management >> Lock Trading >> Lock After 
Positions Flattened ).

When this option is disabled you can then perform trading operations so long as Trade >> Trading Locked is 
unchecked.

Lock Trading >> Lock Time In Minutes

[Link] - [Top]
This specifies the trading lock time in minutes. After this time has elapsed, trading will be possible.

If you need to enter an order when trading is locked, it is necessary to uncheck the Lock After Positions Flattened 
option.

Lock Trading >> Lock for Day

[Link] - [Top]
When the Lock for Day option is enabled, then Lock Time In Minutes is ignored. Trading is locked for the entire 
day. 

In version 2107 and higher, a new day is considered to begin at the Start of Day time setting. This time is relative 
to the global time zone setting. At that time trading is unlocked.

In version 2106 and earlier the trading is locked until 00:00:00 according to the global time zone setting.

If you need to enter an order when trading is locked, it is necessary to uncheck the Lock After Positions Flattened 
option. And press OK.

Lock Trading >> Disable Auto Trading on Lock

[Link] - [Top]
When the Lock Trading >> Disable Auto Trading on Lock option is enabled, then at the time that Trade 
Positions are flattened and Open orders are canceled for any particular Trade Account as the result of the Global 
Profit or Loss management functionality, then Trade >> Auto Trading Enabled - Global is disabled.

It does not automatically reenable, you have to manually do this.

Lock Trading >> Remaining Lock Time

[Link] - [Top]
This control displays the remaining lock time if trading is currently locked as the result of this feature.

Daily Net Loss Management

[Link] - [Top]
Daily Net Loss Management >> Flatten Positions When Loss Rules Met

[Link] - [Top]
Enable this option to cause all Trade Positions to be flattened when the Loss Trigger Value has been met. Each 
currently used Trade Account is tracked separately. So the Profit/Loss is calculated separately for each Trade 
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Account being used.

When Sierra Chart is restarted, this option is automatically disabled for safety reasons unless the Disable Global 
Profit/Loss Management on Startup is unchecked.

Daily Net Loss Management >> Loss Trigger Value

[Link] - [Top]
This is the Daily Net Loss as a currency value which needs to be reached for the current Trade Positions to be 
flattened. 

It is entered as a negative number. It must be always a currency value.

Daily Net Loss includes the Profit/Loss for all currently open Trade Positions and closed Positions for the trading 
day for a particular Trade Account. For more information, refer to Help With Daily Profit/Loss Value.

As an example, if you want to have the currently open Trade Positions flattened when the Daily Net Loss is -500 or 
higher in the account currency, then enter -500.

Daily Net Loss Management >> Trigger Date

[Link] - [Top]
The Trigger Date box displays the date the Trade Positions were flattened for a Trade Account.

This is reported separately for each account being used in the trading Charts and Trade DOMs. The accounts are 
iterated through every five seconds. Therefore, this changes every five seconds if there are multiple Trade 
Accounts used among the open Charts and Trade DOMs.

Daily Net Loss Management >> Reset

[Link] - [Top]
When the Trade Positions for a Trade Account are flattened, the Daily Net Loss Management is disabled until the 
next trading day. The start of the trading day is controlled through the Start of Day setting. This time is relative to 
the Time Zone Sierra Chart is set to.

The disabling of the Daily Net Loss Management for the day does not refer to locking of trading. This is 
completely separate. 

The Date that the Trade Positions were flattened on is remembered for each Trade Account. This Date is saved 
when Sierra Chart is exited and restarted.

This Date for a particular Trade Account is displayed in the Daily Net Loss Management >> Trigger Date box.

To reset these dates back to zero to allow the Daily Net Loss Management to be used again for all of the Trade 
Accounts in the same day, press the Reset button. However, this does not unlock trading. 

To unlock trading, refer to Lock Trading. 

The resetting of the Daily Net Loss Management has no effect upon the resetting of the Daily Profits/Loss for the 
charts maintaining a Trades list and being used in the Daily Net Profit/Loss calculation. The reset time for those is 
based upon the Session Times in the chart. For more information, refer to Understanding Daily Trade Statistics 
Reset Time. 

Daily Net Loss Management >> Status

[Link] - [Top]
This is a text display reporting on the current status of the Daily Net Loss Management feature.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index1a23.html?page=doc/DailyProfitLossValue.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index219e.html?page=doc/TimeZone.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index509f.html?page=doc/TradeActivityLog.php#UnderstandingDailyTradeStatisticsResetTime
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index509f.html?page=doc/TradeActivityLog.php#UnderstandingDailyTradeStatisticsResetTime


This is reported separately for each account being used in the trading Charts and Trade DOMs. The accounts are 
iterated through every five seconds. Therefore, this changes every five seconds if there are multiple accounts.

When you have just enabled the Flatten Positions When Loss Rules Met option, the status will not be displayed 
in this text display until you press OK and reopen the Global Profit/Loss Management Settings window.

Disable Global Profit/Loss Management on Startup

[Link] - [Top]
When this option is enabled, the default, then upon starting of Sierra Chart, the Daily Net Profit Management >> 
Flatten Positions When Profit Rules Met and the Daily Net Loss Management >> Flatten Positions When 
Loss Rules Met options will automatically be disabled preventing the corresponding functionality from working.

When this option is disabled, then the Daily Net Profit Management and Daily Net Loss Management features 
will remain enabled/checked if they already are enabled when Sierra Chart is started.

Flatten Positions at Set Time

[Link] - [Top]
The Flatten Positions at Set Time functionality will flatten/close all of the existing Trade Positions for the 
currently open Charts or Trade DOMs when the specified time has been encountered.

If there is a current nonzero Trade Position quantity for a particular Symbol and Trade Account, and there are also 
open orders, those open orders will also be canceled. If there are only open orders for a particular Symbol and 
Trade Account but the Trade Position quantity is 0, then those orders will still remain and not be canceled.

To use this feature, enable the Flatten Positions at Set Time >> Enabled option, and set the Flatten Time. The 
Flatten Time format is Hours:Minutes:Seconds in a 24-hour format. The time is relative to the global time zone 
setting.

Start of Day

[Link] - [Top]
The Start of Day time setting is used to set what is considered the start of the trading day and is used in the Global 
Profit/Loss management where the start of the trading day needs to be known.

This time is relative to the Sierra Chart Time Zone setting. 

For example, when the profit or loss rules have been met, and the Trade Positions have been closed, then these 
rules will not apply until the next trading day according to this time.

The Daily Profit/Loss values within each chart for a particular Symbol and Trade Account, have their own start of 
day setting for resetting the Trade Statistics based upon the Session Times. So that can be different than this Start 
of Day setting.

Support Replaying Charts

[Link] - [Top]
When this option is enabled, then the Global Profit/Loss Management will include Replaying Charts. Otherwise, 
the Global Profit/Loss Management checks are not performed for replaying charts.

Global Profit/Loss Management should not be used while back testing because Global Profit/Loss Management 
does not function properly during a back test. 

Monitoring Status
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[Link] - [Top]
It is supported to monitor the status of Global Profit and Loss Management to see the current state of it, and the 
current Daily Net Profit or Loss value for the different Charts and Trading DOMs for the currently selected Trade 
Account.

Follow the instructions below to view this status information. 

1. Select Global Settings >> Global Profit/Loss Management.
2. At the top right, select the Trade Account you want to monitor the status for. Refer to the instructional 

image below. Only Trade Accounts that are selected to be used on Charts or Trading DOMs which are 
enabled for trading, will be listed.

3. Look in the status boxes for the current status. There are separate status boxes for Profit Management and 
Loss Management. They are highlighted in the instructional image below.

There is also the Trading Profit Management Status study which can be added to the chart through Analysis >> 
Studies (Adding/Modifying Studies), which displays the same information as these status displays, however it is 
displayed directly on the chart.

Clearing of Profit/Loss Management Data for Simulated Accounts

[Link] - [Top]
Once the Daily Net Profit Management or the Daily Net Loss Management functions have flattened Trade 
Positions and canceled open orders for a particular Trade Account, that action will not occur again on the same 
date.

In the case of the Daily Net Loss Management the Net Loss Management >> Reset button will clear/reset the 
dates that the Trade Positions were flattened on for all of the Trade Accounts. Therefore, Daily Net Loss 
Management can function again on the same day. This does not apply to Daily Net Profit Management.

When Trade >> Clear Trade Simulation Orders and Data is selected, all of the Profit/Loss management data 
for all simulated trade accounts is cleared. Which will allow the Daily Net Profit/Loss Management functions to 
perform again on the same day.

When starting a chart replay, and you press the Yes button to clear the simulated trade data for the Symbol and 
Trade Account, then the Profit/Loss management data for that particular Trade Account is also cleared allowing the 
Daily Net Profit/Loss Management functions to perform again on the same day for that particular Trade Account.

Keep in mind, however, that by default, charts that are replaying are not tracked by the Global Profit/Loss 
Management feature. In order to have the Global Profit/Loss Management function during a chart replay, enable 
the option Support Replaying Charts on the Global Profit/Loss Management window.

Potential for Rejected Market Order on Live Accounts and Solution

[Link] - [Top]
When using any of the functionality documented on this page to flatten Trade Positions for a Live Trade Account, 
there is the potential that the risk management system on the external trading system you are connected to will 
reject the market order that Sierra Chart sends because it will violate margin requirements or position limits.

The solution to this problem is to enable Hold Market Order Until Pending Cancel Orders Confirmed. This should 
solve the problem. However, there still could be other scenarios that we are not aware of which could still cause 
the Market order Sierra Chart sends to flatten a Trade Position to be rejected by the external trading service.

Handling Multiple Currencies

[Link] - [Top]
If there are Trade Positions in different currencies you will want to make sure to set a Common Profit/Loss 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index4451.html?page=doc/GlobalTradeSettings.html#HoldMarketOrderUntilPendingCancelOrdersConfirmed
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index4451.html?page=doc/GlobalTradeSettings.html#CommonProfitLossCurrency


Currency.

*Last modified Friday, 09th August, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart
Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index4451.html?page=doc/GlobalTradeSettings.html#CommonProfitLossCurrency
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexa1cf.html?page=doc/Packages.php


◦ Account Password Reset
• Support

◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Trading >> Server Based Profit/Loss Management

Server Based Profit/Loss Management
• Introduction
• Instructions
• Understanding Functionality Compared to Similar Functionality

Introduction

[Link] - [Top]
The Server Based Profit/Loss Management functionality is available with Teton Order Routing, through brokers 
that are supporting it, and with the Simulated Futures Trading Service.

With this Profit/Loss Management feature, you are able to set rules for flattening/closing the Positions for a specific 
Trade Account based upon reaching profit targets, along with optional trailing rules, reaching a loss limit, and/or 
closing positions at a specific time.

This is all under your full control independent of the broker. 

The Profit/Loss management functionality can be used for overnight trading. It works, on a 24 hour cycle starting 
at approximately 17:30:00 Eastern time to 17:29:59 Eastern time in the following day. It resets at 17:30:00 Eastern 
time. If you are carrying a multi-day position, the open profit/loss of that Position is fully considered, towards the 
profit or loss settings of the Server Based Profit/Loss Management.

Instructions

[Link] - [Top]
Follow the instructions below to use the Server Based Profit/Loss Management.

1. First it must be understood that this functionality only works with the Teton Order Routing and Simulated 
Futures Trading services. In the case of Teton Order Routing it must also be supported by the broker you 
are trading with.

2. Edit your trading account following the Edit Trade Account instructions.
3. Select the User Profit/Loss Management tab. 
4. Set the settings as you require. Refer to this video. 
5. Commit the settings by using the Commit this Tab button located on the User Profit/Loss Management 

tab. Do not use the Commit button at the bottom of the window. 

Understanding Functionality Compared to Similar Functionality

[Link] - [Top]
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The Server Based Profit/Loss Management functionality controlled through the "User Profit/Loss Management" 
tab of the Trade Account Settings window, works for both the Trading Evaluator services and Teton Order routing. 

In the case of Teton Order Routing, Server Based Profit/Loss Management has to be enabled for the particular 
broker you are using. Once it is enabled, then you are able to fully control it yourself and there is no need to 
involve the broker for controlling it.

Once your Positions are closed for a Trade Account in a trading day, by the Server Based Profit/Loss Management 
functionality, then it is not possible to trade again for the rest of the trading day. You will have to wait until the 
market reopens in the evening to be able to trade again. Not even your broker can reactivate trading for you. 

Unlike the auto liquidation functionality a broker can set on your trading account, which you have no control over, 
the user controlled Server Based Profit/Loss Management functionality is fully controllable by you. 

*Last modified Friday, 05th July, 2024.
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Incorrect or Inconsistent Profit/Loss Values

[Link] - [Top]
Incorrect or inconsistent Profit/Loss values displayed on a:

• Chart Trade Position Line
• Trading: Profit/Loss Text Study
• Trade DOM
• Trade Window
• Trade >> Trade Activity Log
• Trade/Chart DOM Profit & Loss column 

Can be the result of various incorrect settings. Follow the instructions below to verify the correct settings.

1. In the case of a chart or Trade DOM, select Chart >> Chart Settings >> Trading, make sure the Profit/
Loss Format setting is set to the display format that you require.

2. In the case of the Chart/Trade DOM Profit & Loss column, refer to the documentation for the Chart DOM 
Position Profit and Loss Column to set the display format that you require.

3. In the case of a chart or Trade DOM, select Chart >> Chart Settings >> Trading, make sure Order Fills 
Start Date-Time has the Date box blank.

4. In the case of a chart or Trade DOM, make sure the correct Trade Account is selected. 
5. In all cases, to be sure the Daily Profit/Loss resets at the correct time, refer to Understanding Daily Trade 

Statistics Reset Time.
6. In the case of the Trade >> Trade Activity Log, make sure the Profit/Loss Format setting at the top of the 
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Trade Activity Log is set to what you require. 

This setting is ignored when the Trade Activity Log is set to display data for more than one symbol. In this 
case, the Profit/Loss values will always be a Currency Value. 

7. Select Global Settings >> Symbol Settings. Locate the particular symbol in the list of Symbols, that there 
is a problem with the Profit/Loss value for. Verify that the Tick Size, Value Format, and Currency Value 
per Tick is correct for the symbol. You can update the settings from the server by pressing the Update 
From Server button. After updating from the server, wait for the Update From Server button to be re-
enabled before pressing OK to save the settings. 

If the Symbol or Symbol Pattern is not in the list of Symbols, then press the New button to add it. Refer to 
Global Symbol Settings for complete documentation. 

In the case of the Forex markets, usually the Currency Value per Tick needs to be equal to the Tick Size. 
8. Open Trade Position Profit/Loss calculations are affected by the Global Settings >> General Settings >> 

Use Bid/Ask for Open Profit/Loss Calculations. Set this as required. For additional information about 
this setting, refer to General Trade Settings.

9. The Open Trade Position Profit/Loss calculation is affected by the Trade Position Average Price. Refer to 
How Average Price for Positions Is Calculated and Used.

10. After verifying that you have the correct Symbol Settings or after correcting the settings, then in the case of 
the Trade >> Trade Activity Log, select the Trade Activity tab and select Edit >> Refresh Log on the 
menu.

11. After verifying that you have the correct Symbol Settings or after correcting the settings, then in the case of 
a chart, study or Trade DOM, select Chart >> Chart Settings on the menu for the chart or Trade DOM. 
Press the Apply Global Symbol Settings button to apply the Tick Size, Value Format, Currency Value 
per Tick to the chart. Press OK.

12. When you are trading a symbol like a Forex, CFD or stock symbol, you also need to be certain that you are 
trading in quantities greater than 1 when doing simulated trading. 

For more information about this, refer to Order Quantity Effect on Profit/Loss Values for Forex Symbols.
13. Whatever market you are trading, understand that the particular currency the Profit/Loss values will be 

displayed in, when using a Profit/Loss display format of Currency Value, will always be in the currency of 
the particular symbol you are trading. 

For example, in the case of Forex symbols, USDJPY will be quoted in Japanese Yen. The rightmost 
currency in a Forex symbol is always the quote currency. This is a standard notation. 

However, it is possible to convert the profit/loss to a common currency. In this case, you will see the 
currency displayed after the profit/loss value. Example: 100.50 USD (The suffix means US Dollar 
Currency). If you do not see the three character currency code, then the conversion to the common currency 
has not occurred. 

For complete instructions to use this feature, refer to Common Profit/Loss Currency. 

Order Quantity Effect on Profit/Loss Values for Forex Symbols

[Link] - [Top]
In the Forex markets, the Currency Value per Tick setting is usually equal to the Tick Size. For the EURUSD, 
this is going to be .00005. This is different than the futures market.

Therefore, usually these markets are traded in increments of 10000.

If you are trading a Forex symbol using a small quantity like 1, then Profit/Loss values based upon Points, Ticks, or 
Currency Value will be very small based upon the small Currency Value per Tick.

This information equally applies to equity/stock symbols as well.
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For some Forex trading services, like LMAX, they use quantities which are equivalent to a larger number of 
currency units. For example, with LMAX 10 is equivalent to 10000 currency units. In these cases, trading a smaller 
quantity will give you Profit/Loss values which are reasonable.

*Last modified Monday, 25th September, 2023.
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Quote Board

[Link] - [Top]
Introduction

[Link] - [Top]
Sierra Chart provides a Quote Board feature. A Quote Board provides real-time and current daily quote data for a 
list of symbols. The symbols can be selected to change the symbol of the associated chart. Open Order and Position 
data for the symbols is provided on the Quote Board as well.

Symbols that provide historical data only and not streaming real-time or delayed data, will only provide zero 
values on the Quote Board.

Theupdate interval of the Quote Board is controlled through a setting and updates at specific time intervals. Global 
Settings >> General Settings >> Quote Board Update Interval in Milliseconds. The default is 800 ms. We do 
not recommend making this too low of a value as it will increase CPU usage. 

Opening Quote Board

[Link] - [Top]
To open a Quote Board, select File >> New Quote Board . 

A Quote Board is associated with the active Chartbook at the time it is opened. If a Chartbook is not already open, 
when you open a new Quote Board, then a Chartbook will be created. 

Setting Symbols

[Link] - [Top]
To set the symbols on the Quote Board, select Settings >> Set Symbols on the menu on the Quote Board window.

To add a symbol to the end of the list of symbols, select the last row in the list of symbols and type the symbol into 
the box below the list or press the Find button and select a symbol from the list of available symbols. To add a 
symbol anywhere else in the list, click at the location in the list where you want to add the symbol and press the 
Add button. After inserting a blank row into the list, type the symbol into the box below the list or press the Find 
button . 

In the case of when using the Sierra Chart Quote Board, you do not need to prefix symbols with a / or # when 
adding them to the list of symbols, unlike when you enter Quote Request symbols on a Spreadsheet.

The list of symbols for a Quote Board is specific to each individual Quote Board window.

Select a symbol in the list of symbols and use the Move Up or Move Down buttons to move the symbol up or 
down in the list. 

Saving/Loading Symbol Lists and Importing Symbols

[Link] - [Top]
To easily save and load a set of symbols to and from a text file respectively, select File >> Save Symbol List or 
File >> Load Symbol List on the Quote Board menu. 

The default file extension is SymbolList. The files are plain text files. If you are loading a list of symbols from 



other sources, the symbols can be separated with a comma character, a tab character or a new line character. 

The Settings >> Set Symbols window also has Import and Export commands for reading and saving a list of 
symbols from and to a text file, respectively. The symbols in this text file can be separated with a comma character, 
a tab character or a new line character.

Setting Colors

[Link] - [Top]
To set the colors for the Quote Board, select Settings >> Graphics Settings on the menu on the Quote Board 
window. The relevant color settings begin with Quote Board in the list of Colors and Widths.

• Quote Board: Background: This is the background color of the Quote Board window.
• Quote Board: Blank Row Background: This is the background color for a blank row.
• Quote Board: Label Row Background: This is the background color for a row used as a label.
• Quote Board: Foreground/Text: This is the color for the quote board text.
• Quote Board: Label Row Foreground/Text: This is the color for the label text.
• Quote Board: Price Change Up: This is the color for DailyChange, DailyChange%, TradeDirection, 

ChangeFromOpen, Non-Sim Position field values which are positive.
• Quote Board: Price Change Down: This is the color for DailyChange, DailyChange%, TradeDirection, 

ChangeFromOpen, Non-Sim Position field values which are negative.
• Quote Board: New High Highlight: This is the background color for the high price of the day when a new 

high is reached. 
• Quote Board: New Low Highlight: This is the background color for the low price of the day when a new 

low is reached.
• Quote Board: Alert Triggered Highlight: This is the highlight color for a symbol which has an alert 

condition which is true.
• Quote Board: Gridlines: This is the color for gridlines on the Quote Board.
• Quote Board: Selected Symbol: This is the background color for the selected symbol.
• Quote Board: Selected Border Highlight: This is the color for the border around the selected cell in a 

Quote Board.
Setting Fields to Display

[Link] - [Top]
To set the fields to display and the order of those fields, select the Settings >> Set Fields on the menu on the Quote 
Board window.

The Quote Board field configuration is specific to each individual Quote Board window. For a new Quote Board 
window, the initial field configuration will be based upon the global Quote Line field configuration for Quote 
Spreadsheets which is set through Global Settings >> Quote Spreadsheet Settings.

For a description of the available fields, refer to Field Descriptions.

Futures Contract Rollover

[Link] - [Top]
When a Quote Board is opened, any expired futures symbols will be automatically rolled over to the current 
contract month if Settings >> Auto Rollover Futures Symbols on the Quote Board menu is enabled which is the 
default. This occurs when the Quote Board is opened as part of a Chartbook.

The actual rollover date for a particular symbol is controlled by the rollover rules for the symbol in the Global 
Symbol Settings. There are very specific date based rollover rules for each futures contract symbol which are based 
upon the exchange rules.

The Detect Rollover Of Current Futures Contracts Symbols Based On Real Time Volume setting has no effect 
upon the rollover date for the Quote Board. 
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To manually rollover a symbol, right-click anywhere along the Quote Line for the symbol on the Quote Board, and 
select Roll Forward Futures Symbol. You also have the ability to roll back a symbol by using Roll Back 
Futures Symbol.

All future symbols in the Quote Board can be rolled over at any time by selecting Settings >> Rollover Futures 
Symbols Now on the Quote Board menu.

Changing Symbol of a Chart or Trade DOM

[Link] - [Top]
To change the symbol of a chart or Trade DOM to the selected Quote Board symbol, it is first necessary to 
establish a common link between a Quote Board and the charts and/or Trade DOMs.

To do this, set a nonzero link number on the Quote board by selecting Settings >> Set Chart Link on the menu on 
the Quote Board window.

To set the same link number on a chart or Trade DOM, select Chart >> Chart Settings >> Linking from the 
menu. In the Chart Linking >> Link Number list box, select the same Link Number as is set for the Quote 
Board. Press OK. Any number of charts or Trade DOMs can use the same link number so they are changed to the 
same selected symbol on the Quote Board.

For complete documentation about Chart Linking, refer to Chart Linking.

Simply left click on the symbol in the Symbol column on the Quote Board to change the symbol of the linked 
charts or Trade DOMs. The selected symbol will be highlighted on the Quote Board. Either the symbol field will 
be highlighted or the entire Quote Board line for the symbol will be highlighted if Settings >> Highlight All 
Fields is enabled on the Quote Board menu.

After left clicking on one of the lines on the Quote Board, it is then possible to use the Up Arrow key and Down 
Arrow key on your keyboard to move up and down through the list of symbols on a Quote Board. 

You will not want to link a Quote Board to a chart that uses the Trade and Current Quote Symbol, unless you 
specify a Trade and Current Quote Symbol in the Global Settings >> Global Symbol Settings for the Symbols 
you are using in the Quote Board. Otherwise, what you will find is that the Trade and Current Quote Symbol 
will remain with the chart and only the main symbol of the chart changes. 

Quote Board Linking to a Chart and Chart Drawings

[Link] - [Top]
If you have used one of the Drawing Tools on the chart, make sure that Chart >> Chart Settings >> Chart 
Drawings >> Show Chart Drawings for Different Symbols is disabled to prevent Chart Drawings for other 
symbols from displaying on the chart for a different symbol that you have changed to from the Quote Board. 

For more information, refer to Show Chart Drawings for Different Symbols. 

Quote Board Linking Across Chartbooks

[Link] - [Top]
Beginning with version 1338 it is supported for a Quote Board for one Chartbook to be able to link to charts in 
another Chartbook. Follow these steps.

1. Open a new Quote Board or go to an existing Quote Board and enable Settings >> Always Visible Across 
Chartbooks. 

2. Set a nonzero Link Number on the Quote board by selecting Settings >> Set Chart Link on the menu on 
the Quote Board window. Select one of the Link Numbers ( L#).
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3. Go to the Chartbook you want to link to. Go to the particular Chart or Trade DOM you want to link to.
4. Select Chart >> Chart Settings >> Linking from the menu. In the Chart Linking >> Link Number list 

box, select the same Link Number as is set for the Quote Board. 
5. Press OK.
6. Simply left click on the symbol in the Symbol column on the Quote Board to change the symbol of the 

linked charts or Trade DOMs. Selecting a symbol on the Quote Board is only going to affect the charts in 
the active Chartbook with the same Link Number as the Quote Board is set to.

New Daily High and Low Highlighting and Alert

[Link] - [Top]
The Sierra Chart Quote Board will highlight a new Daily High or Low on the quote board when the High and/or 
Low fields are displayed. The High and Low fields are directly highlighted.

The color is controlled by the Quote Board: New High/Low Highlight color setting set through the Global 
Settings >> Graphics Settings - Global or Chart >> Graphics Settings windows. Refer to Graphics Settings for 
complete details.

The highlight will remain for approximately 30 seconds.

An optional alert sound can also be enabled through Alerts >> Alert Number For New High/Low on the Quote 
Board menu. Select a particular Alert Number that you want to use for a new Daily High or Low. To configure that 
particular Alert Number, refer to Alert Sound Settings.

Adjusting Column Widths

[Link] - [Top]
To adjust the width of a column on the Quote Board, move your Pointer to the column header line at the top of the 
Quote Board window that displays the column names. 

After this move the Pointer to the right side of the column that you want to adjust. You will notice that the dividing 
area between columns will then change to a different color (normally red). Left click with the Pointer to start the 
adjustment operation and move left or right, then release.

Attaching and Detaching Quote Board

[Link] - [Top]
A Quote Board window is a floating window which by default is owned by the main Sierra Chart window and will 
remain on top of the main window. It can be freely moved around outside of the main window frame.

To detach a Quote Board from the main Sierra Chart window and allow the Quote Board to be completely 
independent so that it can be moved to other monitors or anywhere on your screen space, select Settings >> 
Attach/Detach Window on the Quote Board menu. Select that command again to reattach it to the main Sierra 
Chart window.

Always Visible or Always on Top

[Link] - [Top]
A Quote Board can be made always visible no matter which Chartbook is active, by enabling Settings >> Always 
Visible Across Chartbooks. 

If you want the Quote Board to be always on top of other windows on your system, then enable Settings >> 
Always on Top. This is only supported when a Quote Board is detached. To detach a Quote Board, refer to 
Attaching and Detaching Quote Board. 

Changing Quote Board Font
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[Link] - [Top]
The font used for the text on the Quote Board can be changed.

To change the Quote Board Font, select Global Settings >> Graphics Settings >> Fonts.

For complete documentation, refer to Fonts on the Graphics Settings page.

Setting Comments on Symbols

[Link] - [Top]
It is supported on a Quote Board to set up to 10 comments per Quote Line for a symbol. Follow the instructions 
below.

1. On the Quote Board menu select Settings >> Set Fields. 
2. In the Available Fields list, there will be the fields Comment1 through Comment10. Add the comment 

fields that you want for a Quote Line. 
3. Press OK. 
4. Go to one of the Comment# fields you added for a quote line for a symbol on the Quote Board. Left click 

on that field two times. 
5. An edit box will display. Type the Comment in the edit box and press OK. 

Quote Board Label Rows

[Link] - [Top]
Quote Boards support custom Label Rows to identify groups of symbols. Follow the instructions below.

1. On the Quote Board menu select Settings >> Set Symbols. This will display the symbols list window.
2. On the right side of that window there is the list of symbols. Select the line where you want to insert a label. 
3. Press the Add Label button. A new entry will be added that is prefixed with Label: .
4. Make sure that line is selected in the list of symbols and in the edit box below the list of symbols, type the 

label name that you want. 
5. Press the Close button when done. The label will then be displayed on the Quote Board.
6. To set the color for a label row, on the Quote Board menu select Settings >> Graphics Settings. Set the 

Quote Board: Label Row Background Color.

Quote Board Scroll Bars

[Link] - [Top
The vertical scroll bar on a Quote Board will display when there are more lines in the Quote Board than can be 
displayed based on the size of the window. The number of quote lines can be adjusted through Setting Symbols.

To remove the scroll bar by adjusting the size of the Quote Board window, use the standard Windows functionality 
to grab the side or corner of the window and drag it to make the window larger. 

Likewise for the horizontal scroll bar, that will display when there are more fields displayed and the width of those 
fields is greater than can fit in the current window size. 

There are several solutions to this. Make the window larger as explained above. Adjust the width of the columns. 
Or, remove fields. To do this, refer to Setting Fields to Display. 

Delete Rows

[Link] - [Top
One or more rows in the quote board can be selected and deleted. One row can be selected by clicking on it and 
multiple rows can be selected by holding Ctrl or Shift Key while clicking on a row. The selected rows can then be 
deleted in the following ways: 

1. Press the Delete key on the keyboard.
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2. Right-click on the quote board window and select the Delete Rows option from the menu.

Insert Rows

[Link] - [Top
One or more rows can be inserted above the first selected row in the Quote Board.

Inserting is not supported when Quote Board column sorting is being used. Sorting can be disabled, by left clicking 
with your Pointer on the header of any of columns until there is no longer an arrow shown on that header.

One row can be selected by left clicking on it and multiple rows can be selected by holding Control or Shift Key 
while left clicking on a row. Rows can then be inserted in the following ways: 

1. Press the Insert key on the keyboard.
2. Right-click on the quote board window and select the Insert Rows option from the menu.

Note that the number of rows inserted is equal to the number of rows selected.

Move Symbol

[Link] - [Top
Keyboard shortcuts can be assigned to move a selected symbol up and down. Keyboard shortcuts Move Symbol 
Up and Move Symbol Down can be configured by selecting Global Settings >> Customize Keyboard Shortcuts 
and selecting the QuoteBoard Keyboard Shortcuts. For example, if U is assigned to Move Symbol Up, then 
pressing the U key in the quote board window will move the selected symbol up.

Refer to index.php?page=doc/GlobalSettingsMenu.html#CustomizeKeyboardShortcuts for instructions to assign a 
keyboard shortcut.

Note that the assigned keyboard shortcut key is global and cannot be used for any other functionality even if the 
quote board window is closed. Refer to Keyboard Shortcuts are Global and Affect All Windows for information.

Quote Board Sorting

[Link] - [Top
The columns of a Quote Board can be sorted alphabetically or numerically either ascending or descending. Sorting 
can also be disabled. When sorting is enabled for a particular column, it does increase the CPU usage of the Quote 
Board. Sorting should only be used when necessary.

Left clicking on a column header, (Symbol, Last, Bid, Ask, ...) on the Quote Board window will either enable 
sorting ascending, enable sorting descending, or disable sorting. 

When an up arrow is displayed on the column header, the sorting is enabled and ascending. When a down arrow is 
displayed on the column header, the sorting is enabled and descending. When there is no arrow displayed, on any 
of the Quote Board columns, then sorting is disabled.

Quote Board Not Visible

[Link] - [Top
If a Quote Board is not visible, then select Window >> Reset Windows. It should then appear near the top left. 

If it does not appear, close the Chartbook with File >> Close Chartbook and reopen it. 

To make the Quote Board appear on the taskbar, then detach it. You can do that through Settings >> Attach/
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Detach Window from the Quote Board menu. 

Quotes on Spreadsheets
[Link] - [Top]
Introduction

[Link] - [Top]

Symbols can be entered into a Sheet in a Spreadsheet window to obtain detailed quotes that are continuously 
updated while connected to the data feed. This is called a Quote Spreadsheet.

The symbol entered to request a quote needs to follow the format required by the Data or Trading service Sierra 
Chart is currently connected to. 

The advantage with a Sierra Chart Quote Spreadsheet is that they are highly customizable. You are using a fully 
functional Spreadsheet that can contain Excel formulas and can perform calculations on the Quote data. Therefore, 
you can enter custom formulas to perform many different kinds of calculations that you may require.

Creating a Spreadsheet and Getting Quotes

[Link] - [Top]
1. Sierra Chart needs to be connected to the real-time data feed to get continuously updating quotes. Select 

File >> Connect To Data Feed on the menu to connect if not already connected. If this command is 
disabled, then this means Sierra Chart is already connected to the data feed.

2. Create a new Spreadsheet or open an existing Spreadsheet. Select File >> New Quote Spreadsheet on the 
menu to create a new Spreadsheet. 

3. For more information about Spreadsheets, refer to the Working with Spreadsheets documentation page. 
4. To open an existing Spreadsheet, select File >> Open Spreadsheet.
5. Go to the Spreadsheet window and make sure the Spreadsheet >> Quote Spreadsheet menu option is 

checked.
6. Right-click with the Pointer on a row on the Spreadsheet where you want to insert a Quote Line and select 

Find Symbol and Insert on the shortcut menu. This will give you a list of many of the symbols available 
for the Data or Trading service you are using. Simply select one and press Insert. 

If the symbol is not listed, then manually type the symbol into the Selected Symbol box. The symbol needs 
to follow the symbol format used by the Data or Trading service you are using. 

You can also left click on the row on the Spreadsheet and select Spreadsheet >> Find Symbol and Insert 
from the top level menu.

7. Alternative Quote Request Entry Method: Left click two times in column A in the row on a Sheet where 
you want to enter a Quote Line. Manually enter the symbol and press OK. 

A symbol has to be in rows 1 to 150 and has to be in one of the first 10 Sheets in the Spreadsheet. They 
cannot be entered just anywhere on a Spreadsheet. With cell references, you can use the data anywhere on a 
Spreadsheet. 

Quote Spreadsheet Settings

[Link] - [Top]
To set which fields to display along a Quote Line on a Spreadsheet and to configure Color and Sort settings, refer 
to the Quote Spreadsheet Settings documentation page.

Number Format

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexdf54.html?page=doc/WorkingWithSpreadsheets.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index1698.html?page=doc/QuoteLineFields.html


For a Quote Line on a Spreadsheet, all numeric values are automatically formatted with the appropriate number of 
decimal places.

Prices are formatted according to the Price Display Format setting in Global Settings >> Symbol Settings for 
the symbol or symbol pattern.

Volume values are typically formatted with no decimal place. 

If you want to change the format for prices, then alter the Price Display Format setting in Global Settings >> 
Symbol Settings for the symbol or symbol pattern. For further details, refer to Global Symbol Settings.

Color Coding

[Link] - [Top]
The Bid, Ask, Bid Size, Ask Size, Last, High, Low, Last Size, and Net Change Fields can be color coded based 
upon if they are Increasing, Decreasing or not changing. To enable this color coding and to set these colors, select 
Global Settings >> Quote Spreadsheet Settings >> Color Settings on the menu. Enable the option Enable 
Coloring of Quote Request Fields. Set the color controls as you require.

Scrolling and Locking Header Row and Symbol Column

[Link] - [Top]
Scrolling

[Link] - [Top]
The Quote Spreadsheet can be scrolled by using either the horizontal or vertical scrollbars on the edge of the 
Spreadsheet window.

Locking Header Row

[Link] - [Top]
Select a cell on the header line and select Spreadsheet >> Fix Row on the menu to fix the header row and keep the 
header line from scrolling while the Spreadsheet is scrolled vertically.

Locking Symbol Column

[Link] - [Top]
Select a cell in the A column or click on the A column title and select Spreadsheet >> Fix Column on the menu to 
fix this column and prevent the symbol column from scrolling off the window when scrolling through the other 
columns.

Opening or Activating a Chart for a Quote Line

[Link] - [Top]
When you select any cell along a Quote Line on a Spreadsheet, then select Spreadsheet >> Open Historical 
Chart or Spreadsheet >> Open Intraday Chart on the menu and the symbol for the Quote Line will be opened 
as a Historical or an Intraday Chart respectfully, or be activated if the chart is already open. 

You can also right click on any cell along a Quote Line to access these commands.

Sorting

[Link] - [Top]
In Quote Spreadsheets it is supported to sort Quote Lines based on a selected Quote Line field. For example, you 
may want to sort based upon the Daily Change % field. 
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Follow the step-by-step instructions below to configure sorting.

1. Select Global Settings >> Quote Spreadsheet Settings >> Sort Settings. 
2. Set the Field to Sort By to the Quote Line field you want to sort by. Select No Sorting to disable sorting.
3. Set the Sort Order to the either Ascending or Descending.
4. If you want to include additional Sheet columns in the rows to be sorted than are normally outputted by a 

Quote Line, then set the Sort Range >> Last Column to the last column to include. 

Otherwise, this is not necessary because Sierra Chart sets the number of columns to sort to the number of 
Quote Line fields being outputted. Only if the Last Column is greater than number of fields outputted, will 
it increase the number of columns to sort.

5. Press OK.

Field Descriptions

[Link] - [Top]
The following are the descriptions for the fields for both Quote Boards and Quote Spreadsheets.

• Symbol: This is the symbol for the Quote Line. This will be an abbreviation used by the Data or Trading 
service to represent the stock, futures contract, index, forex market, CFD, option contract, or 
cryptocurrency.

• Last: This is the last trade price for the symbol.
• Last Size: This is the size/quantity of the last trade.
• Last Time: This is the time of the last trade. This is in the Time Zone setting Sierra Chart is set to.
• Trade Direction: This field either will be a + or a -. This indicates whether the last trade received from the 

data feed was at a higher price (+) or lower price (-) than the previous trade. If the price did not change, 
then the previous Trade Direction is displayed/maintained. 

It is important to be aware that this field can look misleading when comparing visually to the Last trade 
price because the Last trade price does not update visually at every single trade but on a timer instead. So 
all of the trades are not going to be visible.

• Settlement Price: Previous days closing price. Depending upon the particular data feed being used, if there 
is a settlement price provided, this is going to be the official settlement price. The settlement price is 
calculated by the exchange using a formula. It is not the final last trade price of the day trading session 
necessarily. This is important to understand. 

The Settlement Price is also not necessarily going to be evenly divisible by the Tick Size (minimum price 
increment) for the symbol. So this can result in a Daily Change value which is off from the tick size. 

If you want to control what is considered the Settlement Price and calculate for example the Daily Change 
according to a different point in time, it is necessary to use an Intraday chart set to Daily bars and using 
Custom Session Times. Make sure the Chart Header is set to display the Bar Price Change field so you 
can view it. 

• Daily Change: The Daily Change is the difference between the Last trade price and the Settlement Price. 
Refer to the Settlement Price description for an understanding of what the Settlement Price is. If the Daily 
Change is not correct, then you need to check to see what the Settlement Price is. 

If that is not correct, then contact your Data or Trading service provider about that. The Settlement Price is 
also called the Previous Close and that price value can be viewed when a chart is open through Window >> 
Current Quote Window. 

With some Data or Trading services it might help to reconnect to the data feed to get the current and correct 
Settlement Price. When using a Sierra Chart provided data feed, it is not necessary to reconnect. 

When an updated Settlement Price is provided at the end of the trading day from the exchange, then it is 
normal and correct for the Daily Price Change to then be closer to 0 at that time and shortly thereafter. 
Therefore, you are not going to see the Daily Price Change representing what the price change was during 
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the trading day, at the close of the trading day and during the evening. It also needs to be understood, that 
an exchange can send through a settlement price before the final close of the trading day. In this case, this 
will be a preliminary settlement. The CME sends multiple settlement prices through. 

• Bid: This is the current Bid price.
• Ask: This is the current Ask price.
• Bid Size: This is the quantity of contracts/shares to be bought at the Bid price.
• Ask Size: This is the quantity of contracts/shares to be sold at the Ask price.
• Number Trades: This is the number of trades for the trading day. If this field is not supported by the Data/

Trading service, this is the number of trades since connecting to the data feed.
• Bid Ask Spread: This the a difference between the Ask and Bid prices expressed in ticks. The Tick Size 

for the symbol is set through the Global Symbol Settings. Therefore, it is important to understand what the 
Tick Size is for the symbol as it is set in the Symbol Settings when understanding the Bid Ask Spread.

• High: This is the Daily High price for the current day.
• Low: This is the Daily Low price for the current day.
• Open: This is the Daily Open price for the current day.
• Volume: This is the daily trade volume. It could represent a trading session shorter than a single day 

depending upon the particular symbol and the particular Data or Trading service being used. 

It is the number of shares or contracts traded within the day. Or it could be the number of price updates in 
the case of cash Forex markets and indexes. For additional information, refer to Volume Data.

• Trade Indicator: If the data feed provides a trade indicator, it will be displayed in this field. This is data 
feed specific. This is going to usually be an alphabetic code.

• Open Interest: This only applies to futures contracts and is the current open interest as reported by the 
exchange. This is the number of outstanding futures contracts.

• Percent from High: The Daily Range is calculated as the Daily High minus the Daily Low. If the Daily 
Range is zero, then 0 is returned. If the Daily Range is nonzero, then Percent from High is calculated as the 
difference of Daily High minus Last Trade Price, divided by Daily Range, multiplied by 100.

• Percent from Low: The Daily Range is calculated as the Daily High minus the Daily Low. If the Daily 
Range is zero, then 0 is returned. If the Daily Range is nonzero, then Percent from Low is calculated as the 
difference of Last Trade Price minus Daily Low, divided by Daily Range, multiplied by 100.

• Daily Change Percent: This is the Daily Change as a percent. Refer to the Daily Change description for 
more details as to how the Daily Change is calculated. 

Daily Change Percent = 100 * (DailyChange / SettlementPrice) 

If the SettlementPrice is 0 which indicates it is not available, then Daily Change Percent will be 0. 
• Change from Open: This is the difference between the Last trade price and the Daily Open price. 
• Buy Rollover Interest: This is the buy (long positions) rollover interest as reported by the Trading service. 

This only applies to cash Forex and CFD markets.
• Sell Rollover Interest: This is the sell (short positions) rollover interest as reported by the Trading service. 

This only applies to cash Forex and CFD markets.
• Shares Outstanding: This is the number of shares outstanding. This only applies to stock/equity symbols. 

This field is only available if the data feed provides it.
• Open Buy Quantity (Non-Simulated): This is the total quantity for open Buy orders for the Symbol. This 

only applies to non-simulated orders.
• Open Sell Quantity (Non-Simulated): This is the total quantity for open Sell orders for the Symbol. This 

only applies to non-simulated orders.
• Position (Non-Simulated): This is the current non-simulated Trade Position quantity for the symbol. For 

more information, refer to the Trade Positions Window. 
• Inverse Last: This is 1.0 divided by the Last trade price. 
• Strike Price: In the case of an option symbol, this is the strike price of the particular contract.
• Last Trading Date: This is the last trading date for a futures contract.
• Name: This is the descriptive name of the symbol. In the case of stocks, this will be the company name.
• Earnings Per Share: This is the earnings per share for equity/stock symbols. 
• Price/Earnings Per Share: This is the ratio of the current price and the earnings per share for equity/stock 

symbols.
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• Comment1: Refer to Setting Comments on Symbols
• Comment2: Refer to Setting Comments on Symbols
• Comment3: Refer to Setting Comments on Symbols
• Comment4: Refer to Setting Comments on Symbols
• Comment5: Refer to Setting Comments on Symbols
• Comment6: Refer to Setting Comments on Symbols
• Comment7: Refer to Setting Comments on Symbols
• Comment8: Refer to Setting Comments on Symbols
• Comment9: Refer to Setting Comments on Symbols
• Comment10: Refer to Setting Comments on Symbols
• Alert: This text field is related to Symbol Alerts. It indicates the number of Symbol Alerts for the symbol 

of the Quote line that have been set up and enabled (E) and the number of times the Symbol Alerts have 
been triggered for the symbol (T). Otherwise, it is blank. 

• Trade Date: This is the trading date for the last trade of the symbol. This field may not be available with 
some data feeds. This will be the actual trading day date. For example, Sunday evening will display a date 
of Monday.

• Open Position Profit Loss: This field only applies to the Study Summary window. It displays the currently 
Open Position Profit or Loss for the Symbol and Trade Account the chart is set to.

• Daily Profit Loss: This field only applies to the Study Summary window. It displays the Daily Profit/Loss 
for the Symbol and Trade Account the chart is set to.

• Change From Open Percent:This is Change from Open as a percent. Change from Open is calculated 
as the difference between the Last trade price and the Daily Open price 

Change From Open Percent = 100 * (Last Trade Price - Daily Open / Daily Open) 

• Daily Range:This is the daily range and it is calculated as the Daily High minus the Daily Low
• Trading Status:This is the trading status.
• Currency Value per Tick:This is the currency value per tick for the symbol.
• Currency:This is the currency code for the symbol.
• Currency Value per Points:This is the currency value per point for the symbol.A Point is the smallest 

price increment change that can occur on the left side of the decimal point.A Tick is the smallest price 
increment change that can occur on the right side of the decimal point. 

Currency Value per Points = Currency Value per Tick / Tick Size 

• Daily Range per Ticks:This is the daily range in ticks. 

Daily Range per Ticks = Daily High - Daily Low / Tick Size 

• Daily Range in Currency:This is the daily range in currency value. 

Daily Range per Currency = (Daily High - Daily Low) * Currency Value per Tick / Tick Size 

• Tick Size: This is the Tick Size for the symbol. This value comes from the Global Symbol Settings for the 
symbol.

• Imbalance Direction: The following information is from NASDAQ. The market side of the order 
imbalance.
◦ "B" = Buy imbalance
◦ "S" = Sell imbalance
◦ "N" = No imbalance
◦ "O" = Insufficient orders to calculate

• Cross Type: The following information is from NASDAQ. The type of Nasdaq cross for which the NOII 
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message is being generated.
◦ "O" = Nasdaq Opening Cross
◦ "C" = Nasdaq Closing Cross
◦ "H" = Cross for IPO and halted / paused securities

*Last modified Tuesday, 06th June, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Trading >> Order Allocation to Trade Accounts

Order Allocation to Trade Accounts
• Introduction
• Functionality
• Setup Instructions
• Order Actions Not Performed in Allocated Accounts
• Understanding Scope of Order Allocation | Multiple Instances and Trading Connections
• Order Allocation to Trade Accounts Settings

Important Notice: The Order Allocation to Trade Accounts functionality has been developed in response to user 
requests. It does work properly based upon its design. However, there is no guarantee it is going to work as you 
would want because oders can be rejected or not processed or not fill or fill at different times for reasons outside of 
the control of this functionality resulting in inconsistencies among Trade Accounts. 

Sierra Chart support does not provide any trade analysis for problems when using the Order Allocation to Trade 
Accounts functionality. We do not have the time or the interest to be analyzing your trading activity, and the 
behavior of external trading services! Please understand that. We care that the functionality works as it is designed 
and it does. We do not care about all of the trading that you are doing. Once again we do not care! Please do not 
burden us with this. That is your responsibility. This analysis is your responsibility! Your trading is your burden. 
Not ours. We do not want to be burdened with your trading, and all of the issues which externally occur. We will 
immediately reject any support requests regarding problems with this functionality. You need to use the Trade 
Activity Log to analyze all of the order activity and resulting Trade Positions. 

Additionally, this functionality works within a single instance of Sierra Chart and there is no possibility it would 
ever be expanded to work with multiple instances of Sierra Chart or across multiple trading services. 

Introduction

[Link] - [Top]
Important Notice: Since the release of version 2371, there are many enhancements to the Order Allocation to 
Trade Accounts functionality. It is important to be running this version or higher. Do not use this functionality in 
any older version of Sierra Chart. The new enhancements have been under development in versions approximately 
from 2364 to 2370, and therefore are not fully supported in those versions.

Version 2376 resolves a problem with the Order Allocation to Trade Accounts functionality when using the Scale 
In functionality with Attached Orders. When using that functionality you must run version 2376 or higher to avoid 
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an issue with an improper increase in the quantities of the Attached Orders.

The Order Allocation to Trade Accounts functionality allows for orders that are placed on one trading account to 
be copied exactly to a set of other specified trading accounts.

The trade accounts to which the orders can be copied, can only be those Trade Accounts that available on the 
username that is used to login to the Trading service. To see what accounts are available on the logged in 
username, refer to Selecting Trade Account. All of the available accounts will be listed in that list. 

This Order Allocation to Trade Accounts functionality can also be used in Trade Simulation Mode. It is 
recommended to use this mode for testing and evaluation of this feature.

However, Order Allocation to Trade Accounts cannot be used with the Back Testing functionality. It will not 
function properly and the orders allocated to the other accounts would always be entered and filled based upon the 
current price and time. 

When using Trade Simulation Mode, additional Sim accounts can be added to be used within Sierra Chart by 
changing the value in the Global Settings >> General Trade Settings >> Number of Simulation Accounts setting.

The list of Trade Accounts to which the orders are copied is stored with the chart on which the trade order 
allocations/copies are made. Changing the symbol of the chart does not change the Trade Account allocations that 
have been made or the status of the Order Allocations.

If a chart is duplicated, the settings for the Order Allocation to Trade Accounts are not copied to the new chart. 
Order allocations will have to be setup in the newly duplicated chart.

If the Trading Account on the Trade Window is changed to a different Trading Account while the Order 
Allocation to Trade Accounts is active and orders are subsequently placed, then copies of the orders from that 
trading account will be made to the accounts that are specified in the Allocation Accounts (Refer to screenshot 
below).

If the Trading Account on the Trade Window is changed to a different Trade Account while the Order Allocation 
to Trade Accounts is active, and if the Trade Account selected is one of the Trading Accounts already specified in 
the Allocation Accounts, then when orders are placed, the primary account order is placed as normal and copies of 
those orders are placed for the other Trade Accounts specified in the Allocation Accounts. A second order is not 
placed for the primary account, even though it is also found in the Allocation Accounts.

It is only supported to copy trades among trading accounts on the same connection/Trading service being used 
within Sierra Chart. For example, it is not possible to copy trades between a Live account and a Simulated account 
because these will be on different trading connections. 

In the case when performing automated trading from ACSIL, the new orders, order modifications, and order 
cancellations from this automated trading system will automatically be applied to the other accounts specified 
through the Allocation Accounts list for the chart the automated trading system is on. Assuming the Order 
Allocation to Trade Accounts Enabled option is set to Yes. Refer to the Setup Instructions.

An order confirmation is always shown when using the Order Allocation to accounts functionality. It contains a 
line that says Additional Accounts: showing the other accounts the orders will be sent to as well. This cannot be 
disabled. 

Order Allocation to Trade Accounts functionality is also known as Trade Copier functionality. 

Functionality

[Link] - [Top]
The following functionality is supported. 
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1. Can specify a quantity multiplier for the additional accounts an order is allocated to. This is entered as a 
floating-point number and rounded to the nearest integer after the multiplier is applied. A quantity of less 
than 1 is rounded up to 1. This is specified through the Allocation Trade Account Multiplier (refer to 
screenshot below). 

2. When modifying or canceling the order from the primary trade account which was allocated to other 
accounts, those orders allocated other accounts will also be modified and canceled in the identical way. 
When there are changes to the order quantity (Allocation Trade Account Multiplier), the quantity 
multiplier will be applied. 

One exception to this is when the parent order fills, the Attached Orders for the original order will not cause 
the Attached Orders for the identical orders allocated to other accounts, to be modified in the same way 
since that will happen automatically with their own parent order. 

3. All Order Types are supported. Including Scale In and Scale Out functionality.
4. When an order is submitted from a Chart or Trading DOM (the controlling Chart/Trading DOM) that is 

configured to use the Order Allocation to Trade Accounts functionality, the orders that are submitted to the 
other Trade Accounts are linked to this controlling order. Therefore, even if the Order Allocation to Trade 
Accounts is subsequently disabled, this controlling order if it still exists, will continue to control the orders 
submitted to the other Trade Accounts.

Setup Instructions

[Link] - [Top]
  

1. On the Trade Window select M/Menu >> Settings >> Order Allocation to Trade Account to bring up 
the Order Allocation to Trade Account window. 

2. Select an account in the Available Accounts list.
3. Press the Add button twice to add the account to the Allocation Accounts (List).
4. Repeat the prior two steps as needed to add additional accounts to the Allocation Accounts list. Note that it 

is not possible to add the currently active trading account specified in the Trade Account dropdown box on 
the Trade Window.

5. Set the Order Allocation to Trade Accounts Enabled setting to Yes which indicates that the Order 
Allocation is active and any order placed from this chart will have exact copies of those orders placed for 
the accounts in the Allocation Accounts list. Setting that option to No will disable the action of copying the 
orders to the other accounts.

6. A Trade Account can be removed by selecting it in the Allocation Accounts list and pressing the Remove 
button twice. 

7. Order Allocation to Trade Accounts is supported with Chart Linking, when the Trade Window Chart 
Linking option is enabled and when the Global Settings >> Order Allocation to Trade Accounts Include 
in Linking option is enabled on the Order Allocation settings window. This is a global setting.

8. Select OK to close the Order Allocation window.
9. You can now submit an order as you normally do and it will automatically get copied to the other specified 

Trade Accounts.

Order Actions Not Performed in Allocated Accounts

[Link] - [Top]
An order action that you perform in the primary controlling account which includes a new order, a flatten or 
reverse operation, an order modification or an order cancellation, will be performed in the other allocated counts. 
However, these actions can be rejected for one reason or another. 

You have to monitor the Positions for the other allocated accounts through Trade >> Trade Positions Window. 

Look at the Trade >> Trade Activity Log to determine the cause of any order rejection or action failures.

A particular order action that fails in one or more other allocated accounts, does not indicate a problem with Sierra 
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Chart. Instead it is a circumstance outside the control of Sierra Chart. 

Understanding Scope of Order Allocation | Multiple Instances and 
Trading Connections

[Link] - [Top]
The Order Allocation to Trade Accounts setup only applies to the single instance in which it is setup, and only 
applies to the specific chart on which it is setup. For example, if you set up the Order Allocation to Trade Accounts 
in Installation 1, then the trades you make in Installation 1 will be copied per the setup of the Order Allocation to 
Trade Accounts. But any trades you make in Installation 2 will not duplicate the trades.

You can setup multiple Order Allocation to Trade Accounts in different installations. In this case each setup will 
only apply to that particular installation and to that chart.

Also, keep in mind that you can have different Order Allocation to Trade Accounts setup for each chart within an 
installation/instance. 

Order Allocation to Trade Accounts Settings
[Link] - [Top]
Available Accounts
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Select each account to be added to the list of accounts for which the trades will be copied, then select the Add 
button for each account to add it to the list.

Add (Button)

[Link] - [Top]
After selecting an account in the Available Accounts setting, select the Add button to add the account to the list of 
accounts for which the trades will be copied.

Order Allocations to Trade Accounts Enabled

[Link] - [Top]
Setting this to Yes enables the order allocation to trade accounts such that orders placed for the primary account for 
this chart will have the trades copied to the other accounts.

Otherwise, when this is set to No the orders for this chart will not be copied to other accounts.

Allocation Accounts

[Link] - [Top]
This setting shows the list of accounts for which trades will be copied.

To remove an account from the list, or to change the multiplier for an account, select it in this setting and then 
perform the appropriate action.

Remove (Button)

[Link] - [Top]
Selecting an account in the Allocation Accounts list and then selecting this button will remove the account from 
the list of accounts to which trades will be copied.



Allocation Trade Account Multiplier

[Link] - [Top]
Selecting an account in the Allocation Accounts list and then entering a value in this field will set a quantity 
multiplier for this account such that the order that is copied for this account will have the quantity multiplied by 
this value.

Order Allocation to Trade Accounts Include in Linking

[Link] - [Top]
When this setting is set to Yes, then any order allocation to trade accounts setup that is associated with this Trade 
Window, will be updated to any other Trade Window which are linked through Chart Settings.

Otherwise, when this is set to No, then the order allocation to trade accounts setup for this Trade Window will not 
apply to any other Trade Window, even if the Trade Windows are linked through Chart Settings.

Order Allocation to Trade Accounts Include in Save Trade Window Configuration

[Link] - [Top]
When this setting is set to Yes, then any Trade Window Configuration that is saved will include the Order 
Allocation to Trade Accounts setup. This can be used to have different Order Allocation to Trade Account 
configurations that are controlled through the Trade Window Configurations.

Otherwise, when this is set to No, then the Trade Window Configurations that are saved will not include any 
information related to the Order Allocation to Trade Accounts.

In version 2670 it is supported through the Trade Window M/Menu >> Settings submenu to save the Trade 
Account in the Configuration (this refers to the main controlling account). So this allows you to comprehensively 
save an entire Order Allocation to Trade Accounts configuration to a Trade Window Configuration file. 

*Last modified Wednesday, 21st August, 2024.
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▪ Currency Code (General Settings)
▪ Firm ID (Live account only) (Identification Settings)
▪ Sender Sub ID (Tag50) (Live account Only) (Identification Settings)
▪ Sender Sub IDs for Usernames (Live account Only) (Identification Settings)
▪ Sender Location ID (Live account Only) (List) (Identification Settings)
▪ Self Match Prevention ID (Live account Only) (Identification Settings)
▪ CTI Code (Live account Only) (List) (Identification Settings)
▪ Descriptive Name (Identification Settings)
▪ Customer Or Firm (Identification Settings)
▪ Require Sufficient Margin For New Positions (Margin Settings)
▪ Use Percent of Required Margin (Margin Settings)
▪ Minimum Required Account Balance For Positions (Margin Settings)
▪ Maximum Allowed Account Balance For Margin Positions As Percentage (Margin Settings)
▪ Flatten Positions When Under Margin Intraday (Margin Settings)
▪ Flatten Positions When Under Margin At End Of Day (Margin Settings)
▪ Use Fixed Cash on Hand Balance (Margin Settings)
▪ Fixed Cash on Hand Balance (Margin Settings)
▪ Funds on Hold to Deduct from Account Balance (Margin Settings)
▪ Funds on Hold Expiration Date (YYYY-MM-DD) (Margin Settings)
▪ Use Percent of Required Margin for Day Trading (Day Trade Margin Settings)
▪ Close Positions At End Of Day (Day Trade Margin Settings)
▪ Begin Time For Day Trading Margin (Day Trade Margin Settings)
▪ End Time For Day Trading Margin (Day Trade Margin Settings)
▪ Day Margin Time Zone (List) (Day Trade Margin Settings)
▪ Use Percent of Required Margin for Overnight Trading (Day Trade Margin Settings)
▪ Begin Time for Overnight Margin (Day Trade Margin Settings)
▪ End Time for Overnight Margin (Day Trade Margin Settings)
▪ Daily Net Loss Limit In Account Currency (Daily Net Loss Limit Settings)
▪ Percent Of Account Value For Daily Net Loss Limit (Daily Net Loss Limit Settings)
▪ Do Not Allow Increase In Positions At Daily Loss Limit (Daily Net Loss Limit Settings)
▪ Flatten Positions At Daily Loss Limit (Daily Net Loss Limit Settings)
▪ Use Trailing Account Value To Not Allow Increase In Positions (Daily Net Loss Limit 

Settings)
▪ Reset Daily Net Loss Limit Has Been Reached (Daily Net Loss Limit Settings)
▪ Trading Is Disabled (Access Control Settings)
▪ Trade Account Is Read Only (Access Control Settings)
▪ Liquidation Only Mode (Access Control Settings)
▪ Message Limit Per Ten Seconds(Access Control Settings)
▪ Maximum Global Position Quantity (Global Position Limit Settings)
▪ Trade Fee Per Contract (one side) (Commission Settings)

◦ Authorized Usernames
▪ SC Usernames >> Trade Account Data Usernames (List) (SC Usernames)
▪ Remove (Button) (SC Usernames)
▪ Add New SC Username >> SCUsername (Add New SC Username)
▪ Add (Button) (Add New SC Username)

◦ Symbol/Product Limits
▪ Current Symbol Limits >> Symbols (List) (Current Symbol Limits)
▪ Current Symbol Limits >> Trade Position Limit (Current Symbol Limits)
▪ Current Symbol Limits >> Order Quantity Limit (Current Symbol Limits)
▪ Current Symbol Limits >> Use Percent of Required Margin (Current Symbol Limits)
▪ Current Symbol Limits >> Use Percent of Required Margin for Day Trading (Current 

Symbol Limits)
▪ Current Symbol Limits >> Fixed Margin Cash Value (Current Symbol Limits)
▪ Current Symbol Limits >> Fixed Margin Cash Value for Day Trading (Current Symbol 

Limits)



▪ Current Symbol Limits >> Override Margin Other Accounts (Current Symbol Limits)
▪ Current Symbol Limits >> Number of Days Before Last Trading Date to Disallow Orders 

(Current Symbol Limits)
▪ Remove (Button) (Current Symbol Limits)
▪ Add New Symbol Limits >> New Symbols to Add (List) (Add New Symbol Limits)
▪ Add (Button) (Add New Symbol Limits)
▪ Import Settings (Button) (Import/Export)
▪ Export Settings (Button) (Import/Export)

◦ Symbol Commissions
▪ Current Symbol Commissions >> Symbol (List) (Current Symbol Commissions)
▪ Current Symbol Commissions >> Trade Fee Per Contract (one side) (Current Symbol 

Commissions)
▪ Remove (Button) (Current Symbol Commissions)
▪ Add New Symbol Commissions >> Symbol (List) (Add New Symbol Commissions)
▪ Add (Button) (Add New Symbol Commissions)
▪ Import Settings (Button) (Import/Export)
▪ Export Settings (Button) (Import/Export)

◦ Read/Write Shared Usernames
▪ Read/Write SC Usernames (List) (Read/Write Shared Usernames)
▪ Remove (Button) (Read/Write Shared Usernames)
▪ SC Username (Add New Read/Write Shared Usernames)
▪ Add (Button) (Add New Read/Write Shared Usernames)

◦ Read-Only Shared Usernames
▪ Read-Only SC Usernames (List) (Read-Only Shared Usernames)
▪ Remove (Button) (Read-Only Shared Usernames)
▪ SC Username (Add New Read-Only Shared Usernames)
▪ Add (Button) (Add New Read-Only Shared Usernames)

◦ Sharing Options
▪ Is Trade Statistics Publically Shared (Sharing Options)
▪ Is Read Only Following Requests Allowed (Sharing Options)
▪ Is Trade Account Sharing Allowed (Sharing Options)
▪ Read Only Share To All SC Usernames (Sharing Options)

◦ Sub Accounts
▪ Trade Account Suffix (Current Sub Accounts)
▪ Currency (Current Sub Accounts)
▪ Balance (Current Sub Accounts)
▪ Use Main Account for Margin and Balance (Current Sub Accounts)
▪ Disable Trading (Current Sub Accounts)
▪ Remove (Button) (Current Sub Accounts)
▪ New Sub Account Suffix (Add New Sub Account)
▪ Add (Button) (Add New Sub Account)
▪ Import Settings (Button) (Import/Export)
▪ Export Settings (Button) (Import/Export)

◦ Internal Values
▪ Current Cash Balance (Read Only) (Internal Values)
▪ Available Funds For New Positions (Read Only) (Internal Values)
▪ Margin Requirement (Read Only) (Internal Values)
▪ Account Value (Read Only) (Internal Values)
▪ Open Positions Profit Loss (Read Only) (Internal Values)
▪ Daily Profit Loss (Read Only) (Internal Values)
▪ Transaction Identifier For Cash Balance Adjustment (Read Only) (Internal Values)
▪ Last Transaction Date Time UTC (Read Only) (Internal Values)
▪ Trailing Account Value At Which To Not Allow New Positions (Read Only) (Internal 

Values)
▪ Calculated Daily Net Loss Limit In Account Currency (Read Only) (Internal Values)



▪ Daily Net Loss Limit Has Been Reached (Read Only) (Internal Values)
▪ Last Reset Daily Net Loss Management Variables Date Time UTC (Read Only) (Internal 

Values)
▪ Is Under Required Margin (Read Only) (Internal Values)
▪ Open Positions Profit Loss Based On Settlement (Read Only) (Internal Values)
▪ Margin Requirement Full (Read Only) (Internal Values)
▪ Margin Requirement Full Positions Only (Read Only) (Internal Values)
▪ Peak Margin Requirement (Read Only) (Internal Values)
▪ Flatten Position When Under Margin Intraday Triggered (Read Only) (Internal Values)
▪ Flatten Positions When Under Minimum Account Value Triggered (Read Only) (Internal 

Values)
▪ Account Value At End Of Day Capture Time (Read Only) (Internal Values)
▪ Last Trigger Date Time UTC For Daily Loss Limit (Read Only) (Internal Values)
▪ Open Positions Profit Loss Is Delayed (Read Only) (Internal Values)

◦ Master
▪ Is Master Firm Control Account (Use Master Firm Control Account Settings)
▪ Flatten Positions When Under Margin Intraday (Global Override) (Use Master Firm Control 

Account Settings)
▪ Flatten Positions When Under Margin At End Of Day (Global Override) (Use Master Firm 

Control Account Settings)
▪ Trade Fees (Global Override) (Use Master Firm Control Account Settings)
▪ Trade Fees - Full Override (Global Override) (Use Master Firm Control Account Settings)
▪ Require Sufficient Margin For New Positions (Global Override) (Use Master Firm Control 

Account Settings)
▪ Use Percent of Required Margin (Global Override) (Use Master Firm Control Account 

Settings)
▪ Use Percent of Required Margin - Full Override (Global Override) (Use Master Firm 

Control Account Settings)
▪ Use Percent of Required Margin for Day Trading (Global Override) (Use Master Firm 

Control Account Settings)
▪ Use Percent of Required Margin for Day Trading - Full Override (Global Override) (Use 

Master Firm Control Account Settings)
▪ Maximum Allowed Account Balance For Margin Positions As Percentage (Global Override) 

(Use Master Firm Control Account Settings)
▪ Minimum Required Account Balance (Global Override) (Use Master Firm Control Account 

Settings)
▪ Margin Time Settings (Global Override) (Use Master Firm Control Account Settings)
▪ Trading Is Disabled (Global Override) (Use Master Firm Control Account Settings)
▪ Do Not Allow Increase In Positions At Daily Loss Limit (Global Override) (Use Master 

Firm Control Account Settings)
▪ Num Days Before Last Trading Date To Disallow Orders (Global Override) (Use Master 

Firm Control Account Settings)
▪ Flatten and Cancel Account When Daily Loss Limit Met Allowed
▪ Flatten and Cancel When Under Minimum Account Value Allowed (Simulated Trading 

Only)
▪ Flatten and Cancel When Under Margin Intraday Allowed (Simulated Trading Only)
▪ Flatten and Cancel When Under Margin End Of Day Allowed (Simulated Trading Only)
▪ Maximum Global Order Quantity
▪ Margin Recalculation Time 1
▪ Margin Recalculation Time 2
▪ Close Positions at End of Day - Time
▪ Master Settings Time Zone

◦ Margin
▪ Symbol for Margin (Setting Name)
▪ Request Margin Data (Setting Name)



▪ Exchange Margin (Required Margin)
▪ Account Margin (Required Margin)
▪ Error Text (Required Margin)

◦ Manage Trade Account
▪ Delete Trade Account (Button) (Manage Trade Account)

• Update and Commit Buttons
• Alerts
• Global Positions View
• Start/End of Trading Day
• End of Day Processing Times
• Specific Tasks

◦ Assigning Sierra Chart Username to be Authorized User for Trade Account and Risk Management
◦ Sharing Trade Account with Sierra Chart Username
◦ Sharing Trade Account with Risk Manager
◦ Setting Sierra Chart to Risk Manager Mode
◦ Enabling Auto Liquidation for Trade Account
◦ Re-enabling Account for Trading Same Day After Auto Liquidation
◦ Disabling Day Trading Margin
◦ Globally / Fully Overriding Trade Account Margins
◦ Overriding Margins Globally for Specific Symbol
◦ Disabling Trading Globally / Kill Switch
◦ Setting Order Rate Limit
◦ Setting Operator ID ( FIX Tag 50 ) and Sender Location ID for Risk Manager
◦ Email Event Notifications
◦ Understanding Master Firm Account and Related Errors
◦ Viewing Trades for Trade Account
◦ Viewing Margin Requirement for Symbol and Trade Account
◦ Managing SubAccounts
◦ Performance Improvements when Working with a Large Number of Trade Accounts
◦ Generating Risk Parameters Report
◦ Searching for Specific Text in Trade Activity Log
◦ Using Funds on Hold Functionality

• Account Balances Import File
• Account Positions Import File
• Uploading Import Files
• Trading Spreads and Position Reporting for Spreads
• How Margin Percentage is Determined 
•

Introduction
[Link] - [Top]
This page documents the user interfaces and all of the tasks, for creating and managing trade accounts and 
setting risk management settings for those accounts for the Sierra Chart simulated and live server-based 
order routing and trading environments.
2021-07-24: This page is still in the process of being updated and completed.

Commands
[Link] - [Top]
This section describes the commands accessible from the Trade >> Trade Account Monitor >> Manage 
menu. 
New Trade Account
[Link] - [Top]
Follow the instructions below to create a new trading account and share it to a user. 

1. Select Global Settings >> Data/Trade Service Settings.



2. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - 
Delayed [trading] depending upon whether you want to use the real-time or delayed trading 
evaluator. 

For live trading this needs to be set to Teton [exchange name] Futures Order Routing 

Refer to the image below. 

3. Make sure Sierra Chart is connected to the data feed with File >> Connect to Data Feed. 
4. Press the OK button.
5. From within Sierra Chart, select Trade >> Trade Account Monitor. If this window does not 

display, then select Window >> Reset Windows. And repeat opening the Trade Account Monitor 
again.

6. From the Trade Account Monitor window, select Manage >> New Trade Account.
7. Enter the trade account identifier, use letters and numbers only (_ and - are allowed). Press the OK 

button.
8. The Trade Account Settings window will display. 
9. Select Main from the menu.
10. On the Main tab, set the Currency Code. 
11. On the Main tab, set other settings as required. The defaults should be fine for most cases. 
12. On the Main tab in the Margin Settings section, set Use Percent of Required Margin to the 

percentage of the exchange specified margin requirement to actually use. 100 will use the exchange 
specified margin. 50 will use 50% of the exchange specified margin.

13. Press the Commit button to save the new trade account to the server. 
14. If successful, you will receive a Commit is Successful prompt. Press OK for that.
15. Select Read/Write Shared Usernames from the menu.
16. In the Add New Read/Write Shared SC Username >> SC Username box, enter the Sierra Chart 

username (Account Name) that you want to share the trading account with. This will be the user 
who is meant to trade the account. 

If you do not know this, you need to ask the user this. They will find it under Help >> About in 
their Sierra Chart installation.

17. Left click on the [Add] button below twice to invoke the add action. Refer to the image below. 
There is no need to perform a Commit after this, as this operation is sent to the server immediately. 
You will receive a prompt confirming the add is successful.

18.
19. Press the Close button. 
20. You can monitor the new trade account through the Trade >> Trade Account Monitor window. 

•
Edit Trade Account
[Link] - [Top]
Follow the instructions below to edit an existing Trade Account, and change its settings including risk 
management settings. 

1. Select Global Settings >> Data/Trade Service Settings.
2. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - 

Delayed [trading] depending upon whether you want to use the real-time or delayed trading 
evaluator. 

For live trading this needs to be set to Teton CME Order Routing. 

Refer to the image below. 

3. Press the OK button.
4. Make sure Sierra Chart is connected to the data feed with File >> Connect to Data Feed. 
5. From within Sierra Chart, select Trade >> Trade Account Monitor. If this window does not 

display, then select Window >> Reset Windows. And repeat opening the Trade Account Monitor 



again.
6. From the Trade Account Monitor window, select the specific account in the list that you want to 

edit.
7. From the Trade Account Monitor window, select Manage >> Edit Trade Account.
8. The Trade Account Settings window will display for that account. You will receive a message 

indicating the Update is successful. This indicates all of the existing settings have been received 
from the server. Until this message is displayed, you cannot edit the account.

9. Use the menus at the top to select between the different available tabs.
10. After making the necessary changes, press the Commit button to commit the changes to the server. 
11. If successful, you will receive a Commit is successful prompt.
12. Press the Close button. 

•
Duplicate Trade Account
[Link] - [Top]
Follow the instructions below to duplicate an existing Trade Account to create a new Trade Account based 
upon an existing Trade Account and then to share this new Trade Account to a user for trading. 
Using this method, you can use existing Trade Accounts as templates. These template accounts, do not have 
to be used for trading. They can be set to have trading disabled and just used as templates.

1. Select Global Settings >> Data/Trade Service Settings.
2. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - 

Delayed [trading] depending upon whether you want to use the real-time or delayed trading 
evaluator. 

For live trading this needs to be set to Teton CME Order Routing. 

Refer to the image below. 

3. Press the OK button.
4. Make sure Sierra Chart is connected to the data feed with File >> Connect to Data Feed. 
5. From within Sierra Chart, select Trade >> Trade Account Monitor. If this window does not 

display, then select Window >> Reset Windows. And repeat opening the Trade Account Monitor 
again.

6. From the Trade Account Monitor window, select the line for the Trade Account you want to 
duplicate, in the list.

7. From the Trade Account Monitor window, select Manage >> Duplicate Trade Account.
8. Enter the new trade account identifier you want to use, use letters and numbers only (_ and - are 

allowed). Press the OK button.
9. At the Include existing shared usernames prompt, click No to prevent the existing usernames 

from being included since most likely you will want to share the account with other usernames.
10. The Trade Account Settings window will display. 
11. Select Main from the menu.
12. Press the Commit button to save the new trade account to the server. 
13. If successful, you will receive a Commit is successful prompt. Press OK for that.
14. Select Read/Write Shared Usernames from the menu.
15. In the Add New Read/Write Shared SC Username >> SC Username box, enter the Sierra Chart 

username (Account Name) that you want to share the trading account with. If you do not know this, 
you need to ask the user this. They will find it under Help >> About in their Sierra Chart 
installation.

16. Left click on the [Add] button below twice to invoke the add action. Refer to the image below. 
There is no need to perform a Commit after this, as this operation is sent to the server immediately. 
You will receive a prompt confirming the add is successful.

17.
18. Press the Close button. 
19. You can monitor the new trade account through the Trade >> Trade Account Monitor window. 

•
Add Manual/Correcting Order Fill



[Link] - [Top]
To add a correcting or manual fill to a Trade Account for a symbol, follow the instructions below. 
This does not result in submitting of an order to the exchange. It is only an internal adjustment to the 
Position Quantity for a specific Trade Account. 
After adding a correcting/manual fill, the margin requirement is recalculated for the Trade Position and 
Trade Account. 

1. From within Sierra Chart, select Trade >> Trade Account Monitor. If this window does not 
display, then select Window >> Reset Windows. And repeat opening the Trade Account Monitor 
again.

2. From the Trade Account Monitor window, select the line for the Trade Account you want to add a 
correcting order fill for in the list.

3. From the Trade Account Monitor window, select Manage >> Add Correcting Order Fill.
4. Left click twice on the [Select Symbol] button field. Select the symbol that you want to add a 

correcting order fill for and press OK.
5. Enter a unique Client Order ID for the fill. This can be any identifier that you want to use for the 

fill. If you are not sure what to use, use the current date. Example: 20220214.
6. Choose whether this is a Buy or Sell fill.
7. Enter a Fill Price.
8. Enter the Fill Quantity.
9. Enter optional text in the Free Form Text field.
10. Press the Commit button to submit the fill. The Trade Positions window will then update with the 

correction.
•

Deleting Trade Account
[Link] - [Top]
To delete a Trade Account, follow the instructions below. You would want to delete a Trade Account, if it 
is no longer needed or it was created by mistake.
If you want to change the Trade Account identifier of an account, then you need to duplicate the existing 
account. After that delete the Trade Account following the instructions below. 
When you delete a Trade Account, the order and fill history for the account will still be preserved and can 
be accessed later by re-creating the account. 
Working orders and positions, are not removed when deleting a Trade Account. 

1. From within Sierra Chart, select Trade >> Trade Account Monitor. If this window does not 
display, then select Window >> Reset Windows. And repeat opening the Trade Account Monitor 
again.

2. From the Trade Account Monitor window, select the line for the Trade Account you want to delete. 
If you do not see the account listed, then on the Trade Account Monitor menu, uncheck Balance >> 
Hide Disabled Accounts.

3. If you still do not see the Trade Account listed, then select Edit >> Clear Trade Account Filter.
4. From the Trade Account Monitor window, select Manage >> Edit Trade Account.
5. Select Manage Trade Account from the menu of the new opened window for the account.
6. In the Value column, left click twice on [Delete Trade Account?].
7. Read the message and press Yes to confirm.
8. Press Yes to confirm the second confirmation. The account will then be deleted.

•  

Account Balance Adjustments
[Link] - [Top]

It is supported to perform credit and debit transactions on the Account Balance of a trading account.
In the case of a live trading account, these adjustments can only be done by authorized users.

1. Go to Sierra Chart and select Trade >> Trade Account Monitor.
2. Left click on the line in the list, the specific Trade Account you want to adjust the balance for.
3. On the Trade Account Monitor window menu, select Balance >> Adjust Account Balance.
4. Enter a positive number to increase the balance. Enter a negative number to decrease to balance. Do 

not use the comma (,) character.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index7cfb.html?page=doc/TradeStatusWindows.html#PositionsWindow


5. Press OK.
6. The adjustment goes into effect immediately. You will see the adjustment reflected on the line in the 

Trade Account Monitor window for the Trade Account.
•

Account and Risk Management Settings
[Link] - [Top]
Main
[Link] - [Top]
This is the main tab that specifies all the settings for a trade account, except settings which are specific to 
individual symbols and assignments of the trade account to specific Sierra Chart usernames.
Trade Account (General Settings)
[Link] - [Top]
This is the unique identifier for the trade account which is used throughout all of the order and trade 
processing and management functionality. 
It can consist of the letters A through Z, both uppercase and lowercase. And the numbers 0 through 9, and 
the characters '-' and '_'. 
This setting is read-only. The Trade Account identifier is either entered, or selected from the Trade Account 
Monitor list before the Trade Account Settings window is displayed. 
Avoid using a naming pattern like Sim#[##] (where the # are numbers) for a Trade Account identifier 
because these conflict with Sierra Chart simulated account identifiers. This would only be for accounts 
created in the simulated trading service.

Currency Code (General Settings)
[Link] - [Top]
This setting is a standard currency for the currency of the account. It is supported to have a currency 
different than the currency used for the securities/contracts being traded. Current exchange rates are used to 
do the currency conversions. 
Although it is recommended normally to use a currency which matches the predominant currency used for 
the securities/contracts being traded.

Firm ID (Live account only) (Identification Settings)
[Link] - [Top]
This setting is the firm identifier, as provided by the exchange. It is submitted with the orders sent to the 
exchange. 
This is an optional setting, and it is recommended not to set this. It will be set at the server level based upon 
the configuration for the clearing firm. 
If this has been set to a nonempty string, and it is not set correctly, it will result in an order rejection. 

Sender Sub ID (Tag50) (Live account Only) (Identification Settings)
[Link] - [Top]
This setting is the Sender Sub ID field sent with the orders to the exchange. This needs to be set if the 
exchange requires it. 

Sender Sub IDs for Usernames (Live account Only) (Identification Settings)
[Link] - [Top]
When a Trade Account is shared to multiple usernames, this field is used to specify a different Sender Sub 
ID and Location ID for each username. 
For proper support for this field, it is necessary to use version 2599 or higher of Sierra Chart. 
There can be multiple usernames specified on a single line with each one separated by a semicolon. The 
format is: [Username]=[SenderSubID]|[LocationID];
Example: UserJohn=John100;UserJoe=Joe100|US,MI
If the Sender Sub IDs for Usernames field is blank, or a particular username does not specify a Sender 
Sub ID, then the Sender Sub ID field is used instead.
Sender Sub IDs for Usernames is also supported on the master firm control account. The reason you 
would want to set this field on the master firm control account is for risk managers who have access to more 



than one trading account. This is so that you can set the Username and their Sender Sub identifier and 
Location identifier, once and have it globally applied to all trading accounts. 

Sender Location ID (Live account Only) (List) (Identification Settings)
[Link] - [Top]
This setting is the Sender Location ID of the trader. This is set with the orders sent to the exchange. Select a 
location from the list. 

Self Match Prevention ID (Live account Only) (Identification Settings)
[Link] - [Top]
This setting is an optional self match prevention ID sent with the orders to the exchange. It is used to 
prevent the orders from the same clearing firm from being matched with each other. 

CTI Code (Live account Only) (List) (Identification Settings)
[Link] - [Top]
This setting is the Customer Type Indicator (CTI) code sent with the orders to the exchange. Choose the 
appropriate one from the list. Consult the exchange for the meaning of the different identifiers. Below is 
information from the CME for the meaning of CTI codes 1 through 4.
◦ CTI 1: Applies to orders entered or trades executed by an individual member for their own account, 

for an account they controls, or for an account in which they have an ownership or financial interest. 
However, transactions initiated and executed by a member for the proprietary account of a member 
firm must be designated as CTI 2 transactions.

◦ CTI 2: Applies to orders entered or trades executed for the proprietary accounts of a member firm, 
including Rule 106.H., I., N., R. and S. firms.

◦ CTI 3: Applies to orders entered by a member or a nonmember terminal operator for the account of 
another individual member or an account controlled by such individual member.

◦ CTI 4: Applies to all orders and transactions not included in CTI categories 1, 2, or 3. These 
typically are orders entered by or on behalf of nonmember entities.

•
Descriptive Name (Identification Settings)
[Link] - [Top]
This setting is an optional descriptive name that you can assign to the Trade Account. It is a free-form text 
field. It is visible in the Trade Account Monitor. 

Customer Or Firm (Identification Settings)
[Link] - [Top]

Require Sufficient Margin For New Positions (Margin Settings)
[Link] - [Top]
This is a Yes/No setting. It controls if there must be a sufficient Net Liquidating Value in the account, to 
meet the required margin requirement for the current open Orders and Positions. 
This must be set to Yes, for Live trading accounts. Otherwise, the order would be rejected. There must be a 
margin check, for live order routing. 
This setting can be set to No for simulated trading accounts. However, when it is set to No, a Position Limit 
needs to be set for the symbol being traded.

Use Percent of Required Margin (Margin Settings)
[Link] - [Top]
This setting specifies the percent of the exchange specified margin to use for Orders and Positions. If it is 
set to 100, then 100% of the exchange specified margin is required. 
This is a global value that applies to all symbols. Although it can be set individually for symbols. In which 
case if it is set for a specific symbol, then this setting is overridden for that symbol. 
To set this individually for a symbol, refer to Symbol/Product Limits. 

Minimum Required Account Balance For Positions (Margin Settings)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index7cfb.html?page=doc/TradeStatusWindows.html#AccountBalanceTab


[Link] - [Top]
This is a Yes/No setting. This specifies as a currency value in the currency of the Trade Account, the 
minimum required Account Value (Net Liquidating Value), which is required to submit orders. If the 
Account Value of the Trade Account is below this value, the orders are rejected. 
When Flatten Positions When Under Margin Intraday is set to Yes, and the Minimum Required Account 
Balance For Positions setting is greater than zero, and the current Account Value is below the Minimum 
Required Account Balance For Positions, then all of the positions for the Trade Account will be closed. 
This can happen at any time during the trading day. 

Maximum Allowed Account Balance For Margin Positions As Percentage (Margin Settings)
[Link] - [Top]
This setting specifies as a percentage, the percent of the Net Liquidating Value of the account which will be 
used for margin for Orders and Positions. 
For example, if this were to be set to 50, then only 50% of the account value would be allowed to be used 
for margin. The other 50% would be in reserve.

Flatten Positions When Under Margin Intraday (Margin Settings)
[Link] - [Top]
This is a Yes/No setting. When this setting is set to Yes, then when the Net Liquidating Value of the 
account is less than 10% of the required margin, then all of the Positions in the Trade Account will be 
closed/flattened. The evaluation for this condition is every 500 ms.
This functionality is currently only available for simulated trading accounts. This functionality is disabled 
for Live trading regardless of this setting. 

Flatten Positions When Under Margin At End Of Day (Margin Settings)
[Link] - [Top]
This is a Yes/No setting. When this setting is set to Yes, then when the Net Liquidating Value of the 
account is less than 99% of the required margin, then all of the Positions in the Trade Account will be 
closed/flattened. The evaluation for this condition is at the end of the trading day. Refer to Start/End of 
Trading Day.
This functionality is disabled for Live trading regardless of this setting. It is only used for simulated trading 
accounts. 

Use Fixed Cash on Hand Balance (Margin Settings)
[Link] - [Top]
It is supported to reset an account balance, at the end of the trading day to a fixed specified balance.
Set the Use Fixed Cash on Hand Balance setting to Yes to reset the account balance at the end of the 
trading day to the amount specified in the Fixed Cash on Hand Balance setting.
Refer to the image below for these settings. 

Fixed Cash on Hand Balance (Margin Settings)
[Link] - [Top]
When the Use Fixed Cash on Hand Balance setting is set to Yes, then the Fixed Cash on Hand Balance 
setting specifies the fixed cash value to set the account balance to at the end of the day.

Funds on Hold to Deduct from Account Balance (Margin Settings)
[Link] - [Top]
This setting specifies funds as a currency value, to deduct from the available margin for the account. It has 
an expiration date set with the Funds on Hold Expiration Date setting.
If the account balance is 250 USD. And 100 USD is set as the funds on hold, then the available balance for 
margin is 150 USD. 

Funds on Hold Expiration Date (YYYY-MM-DD) (Margin Settings)
[Link] - [Top]
This is the expiration date, according to UTC time for the funds specified to be on hold through the Funds 



on Hold to Deduct from Account Balance setting.
The expiration date, is always the end of the day, ending at 23:59:59 UTC time, on the specified date.

Use Percent of Required Margin for Day Trading (Day Trade Margin Settings)
[Link] - [Top]
This setting is only used when the Begin/End Time For Day Trading Margin settings have specified a day 
trade time range.
This setting specifies the percent of the exchange specified margin to use for Orders submitted during the 
day trade time range. If there is already a Position on the Trade Account for the symbol from the prior day 
or outside of the day trade time range, then this setting is not used and the standard margin setting applies. 
If it is set to 100, then 100% of the exchange specified margin is required. 
This is a global value that applies to all symbols. Although it can be set individually for symbols. In which 
case if it is set for a specific symbol, then this setting is overridden for that symbol. 
To set this individually for a symbol, refer to Symbol/Product Limits. 

Close Positions At End Of Day (Day Trade Margin Settings)
[Link] - [Top]
This is a Yes/No setting. When this setting is set to Yes, then Positions in the Trade Account are closed at 
the end of the trading day according to the Start/End of Trading Day setting. 
This setting is ignored for Live trading. 

Begin Time For Day Trading Margin (Day Trade Margin Settings)
[Link] - [Top]
This setting specifies the beginning time of the day, to use the Use Percent of Required Margin for Day 
Trading setting for required margin calculations. 
If this is set to 00:00 and End Time for Day Trading Margin is also set to 00:00, then the day trading 
margin settings are all ignored and effectively disabled. 

End Time For Day Trading Margin (Day Trade Margin Settings)
[Link] - [Top]
This setting specifies the ending time of the day, to use the Use Percent of Required Margin for Day 
Trading setting for required margin calculations. 
If this is set to 00:00 and Begin Time for Day Trading Margin is also set to 00:00, then the day trading 
margin settings are all ignored and effectively disabled. 

Day Margin Time Zone (List) (Day Trade Margin Settings)
[Link] - [Top]
This setting specifies the time zone for the Begin/End Time For Day Trading Margin time settings. Those 
time values are interpreted according to this time zone.

Use Percent of Required Margin for Overnight Trading (Day Trade Margin Settings)
[Link] - [Top]

Begin Time for Overnight Margin (Day Trade Margin Settings)
[Link] - [Top]

End Time for Overnight Margin (Day Trade Margin Settings)
[Link] - [Top]

Daily Net Loss Limit In Account Currency (Daily Net Loss Limit Settings)
[Link] - [Top]
This setting specifies the Daily Net Loss limit, as a fixed currency value in the currency of the account. 
This setting is ignored, if Percent Of Account Value For Daily Net Loss Limit is set to a nonzero value.



The Daily Net Loss is calculated from the sum of the closed positions profit/loss for the trading day, and the 
open profit/loss for the currently open positions. 
This is a negative number but if it is entered as a positive number it will be interpreted as a negative number 
regardless. 
When the Daily Net Loss has been reached, and Do Not Allow Increase In Positions At Daily Loss Limit 
is set to Yes, then until the new trading day begins, usually during the start of the evening session, it is not 
possible to increase or establish new positions until then. 

Percent Of Account Value For Daily Net Loss Limit (Daily Net Loss Limit Settings)
[Link] - [Top]
This setting specifies the Daily Net Loss Limit, as a percentage of the Net Liquidating Value (NLV) of the 
account, at the time this is set, or at the start of the trading day when that is encountered. 
This setting is only used when it has been set to a nonzero percentage. 1 = 1% and 100 = 100%.
The Daily Net Loss Limit is recalculated each day at the Start/End of Trading Day. It is also recalculated 
when there is an account balance adjustmentif Recalculate Daily Loss Limit is enabled on the Account 
Balance Adjustment window.
The Daily Loss is calculated from the sum of the closed positions profit/loss for the trading day, and the 
open profit/loss for the currently open positions. 
When the Daily Loss has been reached, and Do Not Allow Increase In Positions At Daily Loss Limit is set 
to Yes, then until the new trading day begins, usually during the start of the evening session, it is not 
possible to increase or establish new positions until then. 
The Daily Net Loss Limit is recalculated when there is an account balance adjustment and Recalculate 
Daily Loss Limit is enabled on the Account Balance Adjustment window. 

This also includes account balance adjustments that occur overnight, when processing the Account 
Balances Import File. Therefore, if there is an account balance adjustment at that time, the Daily Net Loss 
Limit will be recalculated based the Net Liquidating Value for the account provided in this import file. 
The Daily Net Loss Limit is recalculated each day at the Start/End of Trading Day based upon the net 
liquidating value of the account which includes, any open position profit or loss. The profit or loss of open 
positions are using the official settlement price at this time. 
If an account has an open position loss of 100 USD and their net liquidating value is 125 which includes 
this 100 USD loss, then 80% of this is 100. The account balance is actually 225 and then there is a 100 
USD loss which means the net liquidating value is 125. So therefore, at the time that the Daily Net Loss 
Limit, is recalculated, it becomes 100 USD. In this example, the account also has a 100 USD loss which 
means the account will have the positions closed at the time of the recalculation or when the market begins 
trading again. 
The point here is that there is a recalculation every day of the Daily Net Loss Limitif it is based upon a 
percentage of account value. However, the open position loss continues to carry forward day to day. It does 
not reset. In other words the 100 USD the account has does not reset back to zero the next trading day. 
However, the Daily Net Loss Limit is recalculated every day. So the 100 USD open position loss is not 
reset to zero and the account can lose another 100. It does not work that way. That existing 100 USD loss, 
is used against the Daily Net Loss Limit of 100 in this case. 

Do Not Allow Increase In Positions At Daily Loss Limit (Daily Net Loss Limit Settings)
[Link] - [Top]
This is a Yes/No setting. When the Daily Loss Limit has been reached and this is set to Yes, then an 
increase in Position quantity is not allowed. Therefore, an order which can potentially increase the Position 
quantity will be rejected.

Flatten Positions At Daily Loss Limit (Daily Net Loss Limit Settings)
[Link] - [Top]
This is a Yes/No setting. When the Daily Loss Limit has been reached and this is set to Yes, then all 
Positions for the Trade Account are flattened and closed out. Working orders are also canceled at the same 
time.
Another name for this feature is Auto Liquidation. 
In the case of live trading, when this is triggered, the email address specified for Trade Account Data 



notices receives a notice of the triggering along with details.
This functionality is currently only available for simulated trading accounts. It will become available for 
live trading accounts in February 2022.

Use Trailing Account Value To Not Allow Increase In Positions (Daily Net Loss Limit Settings)
[Link] - [Top]
Not currently documented or implemented. Implementation to be changed.

Reset Daily Net Loss Limit Has Been Reached (Daily Net Loss Limit Settings)
[Link] - [Top]
When the Daily Net Loss Limit has been reached for a Trade Account, by default it will not be possible to 
enter a Position or increase a Position afterwards, until this state has been reset at the end of the trading day.
To allow the Trade Account to trade again, before the end of the day, set the Reset Daily Net Loss Limit 
Has Been Reached setting to Yes and perform a Commit. After performing a commit, this setting will 
change back to No.

Trading Is Disabled (Access Control Settings)
[Link] - [Top]
This is a Yes/No setting. When this is set to Yes, then trading is disabled for the account. This means that 
order entry, order modifications and order cancellations are not possible. It is still possible to view Orders 
and Positions.

Trade Account Is Read Only (Access Control Settings)
[Link] - [Top]
This is a Yes/No setting. When this is set to Yes, then trading is disabled for the account. This means that 
order entry, order modifications and order cancellations are not possible. It is still possible to view Orders 
and Positions.

Liquidation Only Mode (Access Control Settings)
[Link] - [Top]
This is a Yes/No setting. When this is set to Yes, then the Trade Account is in Liquidation Only mode. In 
this mode, it is only possible to reduce the quantity of existing positions. It is not possible to establish a new 
Position or increase the quantity of any existing Position.

Message Limit Per Ten Seconds (Access Control Settings)
[Link] - [Top]
The default value for this is 0 which means the global server-based setting is used.
If this set to a nonzero number, it overrides the global default for the specific Trade Account being edited.
This can be set to a positive value indicating the number of allowed messages per 10 seconds. This includes 
order submissions, modifications and cancellations. 

Maximum Global Position Quantity (Global Position Limit Settings)
[Link] - [Top]
This setting specifies the maximum allowed Position quantity limit for the total of all Symbols in the Trade 
Account. This considers the quantity of both working Orders and Positions. 
As an example, if this is set to 5, symbol AA has a Position quantity of 2 and symbol BB has a Position 
quantity of 3, then there will not be any additional increase allowed through new or existing orders for the 
Trade Account because the quantity limit has already been reached.
This value must be entered as a positive value. It applies to the total of all Long and Short Positions and 
Orders across all symbols for the Trade Account.
When this setting is set to 0, it means it is disabled.
This setting is ignored for a master firm control account. It only applies to the Trade Account for which it is 
set on.

Trade Fee Per Contract (one side) (Commission Settings)
[Link] - [Top]



This setting is optional. This is the trade fee per contract per side. It is applied to the account, when a 
position is closed. It is also supported to set a fee per individual symbol. Refer to Symbol Commissions.

Authorized Usernames
[Link] - [Top]
The authorized Usernames, are the usernames of the Sierra Chart users who are authorized to edit the trade 
account settings, and adjust account balances. 
In the case of live trading, there should be no authorized usernames set here. This needs to remain blank in 
that case. Authorized users are not set through this interface and have to be configured on the server 
directly. 
SC Usernames >> Trade Account Data Usernames (List) (SC Usernames)
[Link] - [Top]
This list shows the currently set authorized users for the Trade Account. 

Remove (Button) (SC Usernames)
[Link] - [Top]
To remove a username from the list, select the username from the Trade Account Data Usernames drop-
down list and left click on the Remove button field. 
You will receive a prompt to remove the username, and another prompt when the operation is complete. 

Add New SC Username >> SCUsername (Add New SC Username)
[Link] - [Top]
This is an edit box, for adding a new authorized username. These are Sierra Chart usernames and the 
username that you are using in Sierra Chart can be found in Help >> About. 
After entering the username, left click on the Add button field 

Add (Button) (Add New SC Username)
[Link] - [Top]
To add a username to the list, enter the username in the Add New SC Username >> SCUsername edit box 
and left click on the Add button field. 
You will receive a prompt to dd the username, and another prompt when the operation is complete. 

Symbol/Product Limits
[Link] - [Top]
The Symbol/Product Limits tab is for specifying various limits and other risk parameters, per individual 
symbol or product. 

Current Symbol Limits >> Symbols (List) (Current Symbol Limits)
[Link] - [Top]
This is a list of all of the symbols that currently have limits set for them. 
To add a symbol, refer to Add button. 

Current Symbol Limits >> Trade Position Limit (Current Symbol Limits)
[Link] - [Top]
This setting specifies the maximum allowed Position Quantity for the symbol for the Trade Account. This 
considers both working orders, and the current Position Quantity. 
This setting only applies to the individual Trade Account the symbol limits are set on. In the case of the 
Master Firm Control Account, it has no effect upon the other Trade Accounts and is ignored. 

Current Symbol Limits >> Order Quantity Limit (Current Symbol Limits)
[Link] - [Top]
This setting specifies the maximum allowed order quantity for an individual order for the symbol for the 
Trade Account. 
This setting only applies to the individual Trade Account the symbol limits are set on. In the case of the 



Master Firm Control Account, it has no effect upon the other Trade Accounts and is ignored. 

Current Symbol Limits >> Use Percent of Required Margin (Current Symbol Limits)
[Link] - [Top]
This setting specifies the Use Percent of Required Margin for the symbol for the Trade Account.

Current Symbol Limits >> Use Percent of Required Margin for Day Trading (Current Symbol 
Limits)
[Link] - [Top]
This setting specifies the Use Percent of Required Margin for Day Trading for the symbol for the Trade 
Account.

Current Symbol Limits >> Fixed Margin Cash Value (Current Symbol Limits)
[Link] - [Top]
This setting specifies a fixed currency value as the margin for the symbol/product. This can be used in place 
of a percentage. If this is set to 0, it means the setting is not used. 
When Fixed Margin Cash Value is set to a nonzero value, set the Use Percent of Required Margin 
percentage to 0.

Current Symbol Limits >> Fixed Margin Cash Value for Day Trading (Current Symbol Limits)
[Link] - [Top]
This setting specifies a fixed currency value as the margin for the symbol/product for the time when 
daytrading is in effect. This can be used in place of a percentage. If this is set to 0, it means the setting is 
not used. 
When Fixed Margin Cash Value for Day Trading is set to a nonzero value, set the Use Percent of 
Required Margin for Day Trading percentage to 0.

Current Symbol Limits >> Override Margin Other Accounts (Current Symbol Limits)
[Link] - [Top]
This setting only has an effect and is only used with on a Trade Account set as a Master Firm Control 
Account.
When this setting is set to Yes, and the Use Percent of Required Margin setting for the symbol is greater 
than zero, then the Use Percent of Required Margin setting overrides all other margin settings for all 
other trade accounts and the global margin settings, and sets the required margin percentage for the symbol. 
When this setting is set to Yes, and the Use Percent of Required Margin for Day Trading is greater than 
zero, and the day trade margin percentage is required based upon the Day Trade Margin Settings and the 
time of day, then the Use Percent of Required Margin for Day Trading percentage is used instead and 
overrides all other margin settings for all other trade accounts and the global margin settings. 
If the Fixed Margin Cash Value is greater than zero, then the Fixed Margin Cash Value setting overrides 
all other margin settings for all other trade accounts and the global margin settings, and sets the required 
margin for the symbol. 

Current Symbol Limits >> Number of Days Before Last Trading Date to Disallow Orders (Current 
Symbol Limits)
[Link] - [Top]
This setting specifies the number of calendar days before the last trading date for the symbol symbol, where 
orders will be disallowed, when an order is submitted on this date or after for the symbol.
This value can also be a negative number which means rather than the number of days before the last 
trading date, it becomes the number of days after the last trading date instead.
Also refer to this Master account setting: Num Days Before Last Trading Date To Disallow Orders (Global 
Override) (Use Master Firm Control Account Settings).

Remove (Button) (Current Symbol Limits)
[Link] - [Top]
To remove a symbol and all of the associated limits from the list, select the symbol from the Current 
Symbol Limits >> Symbols drop-down list and left click on the Remove button field. 



To actually commit the change to the server you need to press the Commit button. You will receive a 
prompt when the commit is completed. 

Add New Symbol Limits >> New Symbols to Add (List) (Add New Symbol Limits)
[Link] - [Top]
This is a drop-down list of all of the available symbols that limits can be set for. Select a symbol from the 
list and left click on the Add button field to add the symbol.
After adding a symbol, set the limits and then perform a Commit by pressing the Commit button. 

Add (Button) (Add New Symbol Limits)
[Link] - [Top]
The Add button field is for adding a new symbol to the list of symbols to set limits for. Select a symbol 
from the list and left click on the Add button field to add the symbol.
After adding a symbol, set the limits and then perform a Commit by pressing the Commit button. 

Import Settings (Button) (Import/Export)
[Link] - [Top]

Export Settings (Button) (Import/Export)
[Link] - [Top]

Symbol Commissions
[Link] - [Top]
The Symbol Commissions tab, is for setting commissions and fees, per individual symbol. These can be set 
both on the Master firm control account which can have effect over all accounts based upon the Trade Fees 
(Global Override) and Trade Fees - Full Override (Global Override) settings. 
Or they can be set per product on the individual Trade Account to set custom commissions for each account 
per product.
If a commission/trade fee is not specified for a specific symbol, then the trade fee which is used for that 
symbol will be what is specified through the Trade Fee Per Contract (one side) (Commission Settings) 
setting on the Trade Account or Master firm control account, as explained above. 

Current Symbol Commissions >> Symbol (List) (Current Symbol Commissions)
[Link] - [Top]
This is a list of all of the symbols that currently have commissions set for them. 
To add a symbol, refer to Add button. 

Current Symbol Commissions >> Trade Fee Per Contract (one side) (Current Symbol Commissions)
[Link] - [Top]
This setting specifies the trade fee, as a currency value, per contract per side for the selected symbol.

Remove (Button) (Current Symbol Commissions)
[Link] - [Top]
To remove a symbol and all of the associated fields for that symbol from the list, select the symbol from the 
Current Symbol Commissions >> Symbol drop-down list and left click on the Remove button field. 
To actually commit the change to the server you need to press the Commit button. You will receive a 
prompt when the commit is completed. 

Add New Symbol Commissions >> Symbol (List) (Add New Symbol Commissions)
[Link] - [Top]
This is a drop-down list of all of the available symbols that commissions can be set for. Select a symbol 
from the list and left click on the Add button field to add the symbol.
After adding a symbol, set the commissions and then perform a Commit by pressing the Commit button. 



Add (Button) (Add New Symbol Commissions)
[Link] - [Top]
The Add button field is for adding a new symbol to the list of symbols to set commissions for. Select a 
symbol from the list and left click on the Add button field to add the symbol.
After adding a symbol, set the commissions and then perform a Commit by pressing the Commit button. 

Import Settings (Button) (Import/Export)
[Link] - [Top]
The Import Settings button, will import the Symbol Commission settings from a text file. This allows you 
to import a large number of Symbol Commissions at once and configure them ahead of time in a file.
You are also able to export with the Export Settings button, the existing Symbol Commissions, maintain 
copy of them or modify them, and then reimport them at a later time or after the modifications are done. 
This gives a means to be able to bulk modify the settings in an easy text file format.
The format is: 
Symbol,TradeFeePerContract

• M2K?##_FUT_CME,0.6
• M6A?##_FUT_CME,0.625
• M6B?##_FUT_CME,0.625
• M6E?##_FUT_CME,0.625
• MBT?##_FUT_CME,3.5
• MCD?##_FUT_CME,0.625
• MCL?##_FUT_NYMEX,1.15
• MES?##_FUT_CME,0.625
• MGC?##_FUT_COMEX,0.6
• MJY?##_FUT_CME,0.625
• MNQ?##_FUT_CME,0.625
• MSF?##_FUT_CME,0.625
• MYM?##_FUT_CBOT,0.625
•              
•              

The first step with importing symbol commissions for a particular Trade Account is to edit this Trade 
Account. Go to the Symbol Commissions tab. Press the Import Settings button. Use the Folder button on 
the Open File window to navigate to the file following the format above that contains the symbol 
commissions. Press the Open button. And then after Commit the changes. 
Additionally, edit the master firm control account and make sure Trade Fees - Full Override is set to No on 
the Master tab. 

Export Settings (Button) (Import/Export)
[Link] - [Top]
The Export Settings button, will export all of the existing defined Symbol Commissions to a text file. You 
are able to choose the file name the save the file to when exporting the settings.
The purpose of this is to save the settings in a text file, and import them into another Trade Account, or 
modify them in an easy to use text format and then reimport the settings. 
To import settings, refer to Import Settings. 

Read/Write Shared Usernames
[Link] - [Top]
The Read/Write Shared Usernames tab is for entering Sierra Chart usernames that have read and write 
access to the trading account. 
Read and write access means these usernames will be able to trade the account (submit new orders, modify 
orders and cancel orders) and view orders, positions and balances.
These usernames will not be able to change any settings on the trade account including risk parameters, and 
will not be able to make an adjustment to the account balance. 
Read/Write SC Usernames (List) (Read/Write Shared Usernames)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index785e.html?page=doc/TradeAccountAndRiskManagement.php#AccountAndRiskManagementSettings_Master_TradeFeesFullOverride


[Link] - [Top]
The Read/Write SC Usernames list, lists all of the Sierra Chart usernames which currently have read/
write access to the trade account.
To add a username, refer to Add (Button) (Add New Read/Write Shared Usernames). 

Remove (Button) (Read/Write Shared Usernames)
[Link] - [Top]
To remove a username from the Read/Write SC Usernames list, select the user name from the list and left 
click on the Remove button field.

SC Username (Add New Read/Write Shared Usernames)
[Link] - [Top]
This edit field is for entering a Sierra Chart username which will have read/write access to the trade 
account. 
A user can determine their username through the Help >> About window within Sierra Chart.
To actually add the username to the list, select the Add button field below and then left click on the Add 
button field. 
For more details, refer to Add (Button). 

Add (Button) (Add New Read/Write Shared Usernames)
[Link] - [Top]
The Add button field is for adding a Sierra Chart username to the list.
First select Add button field line, and then left click on the Add button to perform the operation.
For more details, refer to SC Username (Add New Read/Write Shared Usernames). 

Read-Only Shared Usernames
[Link] - [Top]
The Read-Only Shared Usernames tab is for entering Sierra Chart usernames that have read-only access 
to the trading account. 
Read-only access means these usernames will only be able to view orders, positions and balances.
These usernames will not be able to trade the account, change any settings on the trade account including 
risk parameters, and will not be able to make an adjustment to the account balance. 
Read-Only SC Usernames (List) (Read-Only Shared Usernames)
[Link] - [Top]
The Read-Only SC Usernames list, lists all of the Sierra Chart usernames which currently have read-only 
access to the trade account.
To add a username, refer to Add (Button) (Add New Read-Only Shared Usernames). 

Remove (Button) (Read-Only Shared Usernames)
[Link] - [Top]
To remove a username from the Read-Only SC Usernames list, select the user name from the list, select of 
the Remove button field line and then left click on the Remove button field.

SC Username (Add New Read-Only Shared Usernames)
[Link] - [Top]
This edit field is for entering a Sierra Chart username which will have read-only access to the trade account. 
A user can determine their username through the Help >> About window within Sierra Chart.
To actually add the username to the list, select the Add button field below and then left click on the Add 
button field. 
For more details, refer to Add (Button). 

Add (Button) (Add New Read-Only Shared Usernames)
[Link] - [Top]
The Add button field is for adding a Sierra Chart username to the list.
First select Add button field line, and then left click on the Add button to perform the operation.



For more details, refer to SC Username (Add New Read-Only Shared Usernames). 

Sharing Options
[Link] - [Top]
Not currently documented or implemented. 
Is Trade Statistics Publically Shared (Sharing Options)
[Link] - [Top]
Not currently documented or implemented. 

Is Read Only Following Requests Allowed (Sharing Options)
[Link] - [Top]
Not currently documented or implemented. 

Is Trade Account Sharing Allowed (Sharing Options)
[Link] - [Top]
Not currently documented or implemented. 

Read Only Share To All SC Usernames (Sharing Options)
[Link] - [Top]
Not currently documented or implemented. 

Sub Accounts
[Link] - [Top]
The Sub Accounts tab is for adding and removing subaccounts associated with the parent account. The 
parent account, is the account currently being edited and for which the Trade Account Settings window is 
for.
For complete details, refer to Managing SubAccounts.
Trade Account Suffix (Current Sub Accounts)
[Link] - [Top]
This is a list box of all of the current subaccounts associated with the parent account. Select an account in 
the list to then adjust all of the settings fields below this list box for the account. 
After making changes to any of the fields, press the Commit button. 

Currency (Current Sub Accounts)
[Link] - [Top]
This is the currency for the subaccount. A currency must be selected. However, being the subaccount uses 
the balance and margin of the main account, the currency is not actually relevant.

Balance (Current Sub Accounts)
[Link] - [Top]
This is the balance of the subaccount and is not applicable in the way that subaccounts are utilized for the 
applications that this documentation applies to.

Use Main Account for Margin and Balance (Current Sub Accounts)
[Link] - [Top]
This option is always Yes and cannot be disabled or set to No for the applications that this documentation 
applies to.

Disable Trading (Current Sub Accounts)
[Link] - [Top]
When this option is set to Yes, then trading is disabled for the selected subaccount. When this option is set 
to No, then trading is allowed for the subaccount. No is the default.

Remove (Button) (Current Sub Accounts)



[Link] - [Top]
Left click once on the Remove button to remove the currently selected subaccount. Press the Commit 
button to actually remove the subaccount.

New Sub Account Suffix (Add New Sub Account)
[Link] - [Top]
When adding a new subaccount with the Add button, this field specifies the subaccount suffix identifier. 
This is actually a suffix combined with the parent account to create the entire account identifier. 
The format for the complete account is: [parent account]|[subaccount suffix]. This field only specifies the 
subaccount suffix. 
Do not enter the parent account identifier here. 
In the case of live order routing, the exchange only receives the subaccount suffix.
If the parent trading account is A100 and the subaccount suffix is A101, then the complete trade account 
identifier for the subaccount will be "A100|A101". When orders are submitted from account A100|A101, 
the identifier sent to the exchange will be the subaccount suffix: A101. 

Add (Button) (Add New Sub Account)
[Link] - [Top]
Press the Add button to add the subaccount specified in the New Sub Account Suffix field.

Import Settings (Button) (Import/Export)
[Link] - [Top]
The Import command allows you to import sub accounts which were previously exported.

Export Settings (Button) (Import/Export)
[Link] - [Top]
The Export command allows you to export sub accounts from this tab.

Internal Values
[Link] - [Top]
This tab, shows the internal values of the Trade Account. Many of these are visible already on the Trade 
Account Monitor.
The purpose of this tab is to see the current state of the Trade Account for information and diagnostic 
purposes. 
These values will be updated when the Update button is pressed. Otherwise, they are not automatically 
updated.
Current Cash Balance (Read Only) (Internal Values)
[Link] - [Top]
This is the current cash balance of the account. This does not update until there is a cash balance adjustment 
or a position is closed or partially closed. 

Available Funds For New Positions (Read Only) (Internal Values)
[Link] - [Top]
This field is the Account Value field minus the Margin Requirement. 

Margin Requirement (Read Only) (Internal Values)
[Link] - [Top]
This field is the margin requirement for the Trade Account based upon the required margin for each 
Position which considers both the working Orders and current Position quantity for a symbol.

Account Value (Read Only) (Internal Values)
[Link] - [Top]
The Account Value field is the Cash Balance field plus the Open Positions Profit Loss field.

Open Positions Profit Loss (Read Only) (Internal Values)



[Link] - [Top]
The Open Positions Profit Loss field is the Profit or Loss for the currently open Trade Positions in the Trade 
Account.

Daily Profit Loss (Read Only) (Internal Values)
[Link] - [Top]
The Daily Profit/Loss field is the total profit or loss for the trading day for closed trades. 
This field resets once a day. For the reset time, refer to . 

Transaction Identifier For Cash Balance Adjustment (Read Only) (Internal Values)
[Link] - [Top]
Every time there is a Cash Balance field adjustment, this field is the transaction identifier assigned to that 
adjustment. So this field indicates the transaction identifier for the most recent cash balance adjustment. 

Last Transaction Date Time UTC (Read Only) (Internal Values)
[Link] - [Top]
This is the Date-Time of the most recent cash balance adjustment on the Trade Account. 

Trailing Account Value At Which To Not Allow New Positions (Read Only) (Internal Values)
[Link] - [Top]
Not currently documented. 

Calculated Daily Net Loss Limit In Account Currency (Read Only) (Internal Values)
[Link] - [Top]
When Daily Net Loss Limit In Account Currency or Percent Of Account Value For Daily Net Loss Limit is 
set, then this is the calculated daily net loss limit in the account currency. 

Daily Net Loss Limit Has Been Reached (Read Only) (Internal Values)
[Link] - [Top]
When the Daily Net Loss Limit has been reached for the Trade Account, this field indicates this state. This 
field will be Yes or No. 

Last Reset Daily Net Loss Management Variables Date Time UTC (Read Only) (Internal Values)
[Link] - [Top]
This is the Date-Time in UTC, when the daily net loss management variables used internally, have been 
reset. This field also indicates the time the Daily Profit/Loss has been reset back to 0 for the start of the next 
trading day. 

Is Under Required Margin (Read Only) (Internal Values)
[Link] - [Top]
When the Account Value (net liquidating value) is below the Margin Requirement, then this field is set to Y 
(Yes). Otherwise it will be N (No).

Open Positions Profit Loss Based On Settlement (Read Only) (Internal Values)
[Link] - [Top]
This is the Profit/Loss for the currently open Positions using the last received settlement price from the 
exchange to calculate the profit/loss value for. 

Margin Requirement Full (Read Only) (Internal Values)
[Link] - [Top]
This is the margin requirement based upon 100% of exchange specified margin for the open Orders and 
Positions for the Trade Account.

Margin Requirement Full Positions Only (Read Only) (Internal Values)
[Link] - [Top]
This is the margin requirement based upon 100% of exchange specified margin for the currently open 



Positions for the Trade Account. Open orders are not included in this margin requirement calculation. 

Peak Margin Requirement (Read Only) (Internal Values)
[Link] - [Top]
This is the maximum Margin Requirement required for the Trade Account at any point in time during the 
trading day. 

Flatten Position When Under Margin Intraday Triggered (Read Only) (Internal Values)
[Link] - [Top]

Flatten Positions When Under Minimum Account Value Triggered (Read Only) (Internal Values)
[Link] - [Top]

Account Value At End Of Day Capture Time (Read Only) (Internal Values)
[Link] - [Top]

Open Positions Profit Loss Is Delayed (Read Only) (Internal Values)
[Link] - [Top]

Account Value At End Of Day Capture Time (Read Only) (Internal Values)
[Link] - [Top]

Master
[Link] - [Top]
The Master tab is used to set settings for the Master Control Trade Account.

Is Master Firm Control Account (Use Master Firm Control Account Settings)
[Link] - [Top]
When this setting is set to Yes, it means this specific Trade Account functions as the master firm control 
account. There can only be one Trade Account in the system which is the master firm account. This account 
will have been created for you, by a Sierra Chart administrator. 
The master clearing firm control account, is able to override specific settings for all of the other Trade 
Accounts in the system, and use its own settings, instead of the settings of the other Trade Accounts.
For example, there can be one Use Percent of Required Margin setting for a specific symbol/product, 
which is global to the system which is specified through the master firm control account. 

Flatten Positions When Under Margin Intraday (Global Override) (Use Master Firm Control 
Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Flatten 
Positions When Under Margin Intraday setting overrides, the corresponding setting on all of the other 
Trade Accounts in the system.

Flatten Positions When Under Margin At End Of Day (Global Override) (Use Master Firm Control 
Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Flatten 
Positions When Under Margin At End Of Day setting overrides, the corresponding setting on all of the 
other Trade Accounts in the system.



Trade Fees (Global Override) (Use Master Firm Control Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Trade Fee 
Per Contract and the Symbol Commissions settings on this master firm control account, override the 
corresponding settings on all of the other Trade Accounts in the system.
However, if a specific symbol on a specific Trade Account specifies a commission/fee for that symbol, then 
the commission/fee that is configured for the symbol on the specific Trade Account will still be used. In this 
case this override is ignored. 
However, when Trade Fees - Full Override is enabled, then any commission/fee set for a specific symbol on 
a specific Trade Account is ignored. In this case only the trade fees on the master firm control account are 
used.

Trade Fees - Full Override (Global Override) (Use Master Firm Control Account Settings)
[Link] - [Top]
When the setting Trade Fees - Full Override is set to Yes and this Trade Account is a master firm control 
account, then in this case the master firm control account commissions/fee settings will always be used, 
regardless of whether a specific symbol on a specific Trade Account specifies a commission/fee for that 
symbol. 

Require Sufficient Margin For New Positions (Global Override) (Use Master Firm Control Account 
Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Require 
Sufficient Margin For New Positions setting overrides the corresponding setting on all of the other Trade 
Accounts in the system.

Use Percent of Required Margin (Global Override) (Use Master Firm Control Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Use 
Percent of Required Margin and the Current Symbol Limits >> Use Percent of Required Margin settings 
override the corresponding settings on all of the other Trade Accounts in the system.
However, if a specific symbol on a specific Trade Account specifies specifies a nonzero Use Percent of 
Required Margin for that symbol, then the Use Percent of Required Margin that is configured for the 
symbol on the specific Trade Account will be used. In this case this override is ignored. 
However, when Use Percent of Required Margin - Full Override is enabled, then a nonzero Use Percent of 
Required Margin set for a specific symbol on a specific Trade Account is ignored. In this case only the 
Use Percent of Required Margin settings on the master firm control account are used.

Use Percent of Required Margin - Full Override (Global Override) (Use Master Firm Control 
Account Settings)
[Link] - [Top]
When the setting Use Percent of Required Margin - Full Override is set to Yes, then in this case the 
master firm control account Use Percent of Required Margin settings (including the symbol specific 
settings) will always be used, regardless of whether a specific symbol on a specific Trade Account specifies 
a specific Use Percent of Required Margin value for that symbol. 

Use Percent of Required Margin for Day Trading (Global Override) (Use Master Firm Control 
Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Use 
Percent of Required Margin for Day Trading and the Current Symbol Limits >> Use Percent of Required 
Margin for Day Trading settings override, the corresponding settings on all of the other Trade Accounts in 
the system.
However, if a specific symbol on a specific Trade Account specifies specifies a nonzero Use Percent of 
Required Margin for Day Trading for that symbol, then the Use Percent of Required Margin for Day 
Trading that is configured for the symbol on the specific Trade Account will be used. In this case this 



override is ignored. 
However, when Use Percent of Required Margin for Day Trading - Full Override is enabled, then a nonzero 
Use Percent of Required Margin for Day Trading set for a specific symbol on a specific Trade Account 
is ignored. In this case only the Use Percent of Required Margin for Day Trading settings on the master 
firm control account are used.

Use Percent of Required Margin for Day Trading - Full Override (Global Override) (Use Master 
Firm Control Account Settings)
[Link] - [Top]
When the setting Use Percent of Required Margin for Day Trading - Full Override is set to Yes, then in 
this case the master firm control account Use Percent of Required Margin for Day Trading settings 
(including the symbol specific settings) will always be used, regardless of whether a specific symbol on a 
specific Trade Account specifies a specific Use Percent of Required Margin for Day Trading value for 
that symbol. 

Maximum Allowed Account Balance For Margin Positions As Percentage (Global Override) (Use 
Master Firm Control Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Maximum 
Allowed Account Balance For Margin Positions As Percentage setting overrides, the corresponding 
setting on all of the other Trade Accounts in the system.

Minimum Required Account Balance (Global Override) (Use Master Firm Control Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Minimum 
Required Account Balance setting overrides, the corresponding setting on all of the other Trade Accounts 
in the system.

Margin Time Settings (Global Override) (Use Master Firm Control Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Begin 
Time For Day Trading Margin, End Time For Day Trading Margin, Day Margin Time Zone settings 
override, the corresponding settings on all of the other Trade Accounts in the system.

Trading Is Disabled (Global Override) (Use Master Firm Control Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Trading Is 
Disabled setting overrides, the corresponding setting on all of the other Trade Accounts in the system.

Do Not Allow Increase In Positions At Daily Loss Limit (Global Override) (Use Master Firm Control 
Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Do Not 
Allow Increase In Positions At Daily Loss Limit setting overrides, the corresponding setting on all of the 
other Trade Accounts in the system.

Num Days Before Last Trading Date To Disallow Orders (Global Override) (Use Master Firm 
Control Account Settings)
[Link] - [Top]
When this setting is set to Yes and this Trade Account is a master firm control account, then the Symbol/
Product Limits >> Current Symbol Limits >> Number of Days Before Last Trading Date to Disallow 
Orders setting for the symbol overrides the corresponding setting on all of the other Trade Accounts in the 
system.
Otherwise, Number of Days Before Last Trading Date to Disallow Orders set for a product on the 
individual Trade Account is the setting that will be used for the product for that particular Trade Account. 



Flatten and Cancel Account When Daily Loss Limit Met Allowed
[Link] - [Top]
Set this to Yes, to support flattening Positions and canceling Orders for a Trade Account when the Daily 
Loss Limit has been met.

Flatten and Cancel When Under Minimum Account Value Allowed (Simulated Trading Only)
[Link] - [Top]
Set this to Yes, to support flattening Positions and canceling Orders for a Trade Account when the account 
value is under the specified minimum account value allowed. 

Flatten and Cancel When Under Margin Intraday Allowed (Simulated Trading Only)
[Link] - [Top]
Set this to Yes, to support flattening Positions and canceling Orders for a Trade Account when the account 
value is under the specified minimum account value allowed. 

Flatten and Cancel When Under Margin End Of Day Allowed
[Link] - [Top]
Set this to Yes, to support flattening Positions and canceling Orders for a Trade Account when the account 
value at the end of the day is under the margin requirement. 
Setting this to Yes also supports closing Positions at the end of the day if Close Positions At End Of Day is 
set to Yes. This only applies to simulated trading though. Not live trading.
The end of the day is specified with the Close Positions at End of Day - Time setting. 

Maximum Global Order Quantity
[Link] - [Top]
This sets the maximum allowed order quantity globally for any order submitted to the exchange.

Margin Recalculation Time 1
[Link] - [Top]
This time specifies the time when the margin for all Trade Accounts will be recalculated.
Margin is recalculated on order entry, order modifications, order cancellations and order fills. It is also 
recalculated at the end of the day processing. This time specifies an additional time to do margin 
recalculations for all Trade Accounts. 
If this is set to 00:00:00, then it is considered disabled and no recalculation occurs. 
This time is according to the Master Settings Time Zone setting. 

Margin Recalculation Time 2
[Link] - [Top]
This time specifies a second time when the margin for all Trade Accounts will be recalculated.
Margin is recalculated on order entry, order modifications, order cancellations and order fills. It is also 
recalculated at the end of the day processing. This time specifies an additional time to do margin 
recalculations for all Trade Accounts. 
If this is set to 00:00:00, then it is considered disabled and no recalculation occurs. 
This time is according to the Master Settings Time Zone setting. 

Close Positions at End of Day - Time
[Link] - [Top]
This time specifies the time when positions can be closed at the end of the day if an account is set to have 
Positions closed at the end of the day, or the account value is under the required margin.
These actions will only occur if Flatten and Cancel When Under Margin End Of Day Allowed is set to Yes 
on the master firm control account.
If this is set to 00:00:00, then it is considered disabled and no action will occur. 
This time is according to the Master Settings Time Zone setting. 

Master Settings Time Zone
[Link] - [Top]



This time zone setting specifies the time zone for the following Time settings: Margin Recalculation Time 
1, Margin Recalculation Time 2, Close Positions at End of Day - Time.

Margin
[Link] - [Top]
This tab is for requesting margin data for a specific symbol for the Trade Account being edited. It is 
supported to see the actual exchange margin for the symbol, and the margin for the Trade Account itself. 
If Day or Overnight margins are used for the Trade Account, then the time of day the margin data is 
requested does have an effect on the result.
For instructions, refer to Viewing Margin Requirement for Symbol and Trade Account. 
Symbol for Margin (Setting Name)
[Link] - [Top]
This is the symbol to get margin data for. When you select this field, press the Select button to the right to 
open the Find Symbol window to allow you to easily select the symbol.

Request Margin Data (Setting Name)
[Link] - [Top]
Press this button to request the margin data for the symbol. The margin data will be returned within about a 
second or two.

Exchange Margin (Required Margin)
[Link] - [Top]
This field shows the exchange required margin, for the symbol.

Account Margin (Required Margin)
[Link] - [Top]
This field shows the required margin for the symbol for the Trade Account being edited.

Error Text (Required Margin)
[Link] - [Top]
If there was an error requesting the margin data, the error text is displayed in this field.

Manage Trade Account
[Link] - [Top]
The Manage Trade Account tab is used to delete a trading account.
Deleting a Trade Account will not delete the Trade Account history. It will prevent the account from being 
used, and will delete current account data (not history). Any existing working Orders and Positions will 
continue to exist. The account can be re-created at a later time. 
Delete Trade Account (Button) (Manage Trade Account)
[Link] - [Top]
Left click twice on the [Delete Trade Account] button field to initiate the deletion of the Trade Account. 
You will receive two confirmations which must be acknowledged before the account will actually be 
deleted. 

Update and Commit Buttons
[Link] - [Top]
At the bottom of the Trade Account Data Settings window, there are Update and Commit buttons. This 
window can be opened by using the various Commands documented.
The Update operation, is automatically performed when the Trade Account Data Settings window is 
opened. When that completes, you will receive a notification message indicating the update is complete. 
This is normal. If for some reason this were to fail like when not connected to the data feed (File >> 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index8793.html?page=doc/FileMenu.html#FileFindSymbol


Connect to Data Feed), then you can manually update by pressing the Update button.
You can also press the Update button at any other time to get an updated view of the settings on the server 
for the Trade Account to confirm that what you are seeing are the current values. Normally this is not 
necessary. However, it just is helpful for additional confirmation. You do need to use a Update button 
when you want to see the updated values on the Internal tab.
Anytime you change any of the settings on the Trade Account Data Settings window other than adding or 
removing a username, it is necessary to commit those settings through to the server the by pressing the 
Commit button. Otherwise, you are just looking at local changes which are not committed and would be 
lost when closing the Trade Account Data Settings window without committing.

Alerts
[Link] - [Top]
Audible, visual, and email alerts can be configured for the following events for each Trade Account:
◦ DailyLossLimitReached: This event indicates when the daily loss limit has been reached. You can 

determine the daily loss limit through the Daily Net Loss Limit field in the Trade >> Trade 
Account Monitor. Therefore, when the Account Value/Net Liquidating Value field reaches or 
goes below of the Daily Net Loss Limit amount, then this field becomes true.

◦ AccountIsUnderMargin: This event indicates when the Account Value is below the Margin 
Requirement field. Both of these fields are in Trade >> Trade Account Monitor.

◦ AccountBalanceIsTooLow: This event indicates when the Account Value is below the minimum 
account balance specified for the Trade Account. The minimum account balance can be seen by 
editing the Trade Account. For live accounts this is managed by the broker or clearing firm.

• Follow the instructions below to enable alerts.

1. Select Trade >> Trade Account Monitor to open the Trade Account Monitor window. If this 
window is not visible, then select Window >> Reset Windows. And then reopen it if necessary.

2. On the Trade Account Monitor window, make sure there is a checkmark by Balance >> Enable 
Alerts. 

3. On the Trade Account Monitor window, select Balance >> Alert Number. Choose an Alert 
Number from the drop down list. This is the alert number, that alerts are associated with. The 
purpose of this is to specify a notification email address for alerts. The email address for the alert 
number is configured through the Alert Sound Settings.

4. It is not possible to specify a different alert sound for the different events listed above in this 
section. These are preconfigured, and are voice alerts.

5. Make sure Sierra Chart is connected to the server by selecting File >> Connect to Data Feed.
6. When any of the following conditions/events are met for the trading account, an alert is generated. 

Daily Loss Limit Reached, Account Is Under Margin, Account Balance Is Too Low. There will 
be an audible voice stating the type of alert, and a message will be added to Window >> Alert 
Manager.

• Follow the instructions below to disable Alerts. Disable Trade >> Trade Account Monitor >> Balance >> 
Enable Alerts. 

Global Positions View
[Link] - [Top]
It is supported to view the net position quantities for each traded symbol, of all Trade Accounts 
collectively. So this would show per symbol, the net long or short position for each symbol.
To display this window, select Trade >> Global Trade Positions Window. If this window does not 
display, then select Window >> Reset Windows and reopen it if necessary.

Start/End of Trading Day
[Link] - [Top]
The start of the trading day is configurable for the order routing system. This is also considered the end of 
the trading day as well. So when the trading day ends, the new trading day begins. 
Currently for simulated trading this is set to 16:59 US Eastern time. This is also considered, the end of the 
trading day.
For CME live order routing, there is the end of day processing time which is 17:30 US Eastern time. For 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index899f.html?page=doc/GeneralSettings.html#Tab_Alerts
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live order routing, the clearing firm can configure the time to close positions at the end of the day if the 
account is under the required margin.
There are various actions which occur at the end of the trading day. They are as follows.

1. Close positions at end of day when the account specifies this action (Simulated trading only).
2. Close positions at end of day when the account is under margin and the account specifies this action.
3. Removing positions from the account which have a zero quantity.
4. Closing positions which are after the last trading date for the symbol (Simulated trading only).
5. Resetting the Daily Profit/Loss value for each position and also the account.
6. Resetting the flag which indicates positions have been closed when the Daily Net Loss Limit has 

been reached.
7. Recalculating required margin for Orders and Positions.

•

End of Day Processing Times
[Link] - [Top]
The following are the end of day processing times for each exchange for live trading. 
At this time certain functions are performed like margin recalculation and resetting of the daily loss limit 
functionality for the new day. 

1. CME Group: 17:30 US Eastern time
•

Specific Tasks
[Link] - [Top]
Assigning Sierra Chart Username to be Authorized User for Trade Account and Risk 
Management
[Link] - [Top]
For live order routing, specific Sierra Chart usernames can be configured to have authorized access to all 
Trade Accounts for a particular clearing firm. This access includes the ability to manage these accounts, set 
risk management settings, and trade these accounts.
No other users will be allowed to access these Trade Accounts other than the trader who the account has 
been shared with, and they will only be able to trade the account and not change risk management settings. 
To specify a set of usernames, start an Account Support Ticket and specify the name of the clearing firm 
and email address, and telephone number of the clearing firm contact. Specify that you want to have these 
usernames be the authorized users only or that you want to add a particular username. The email address 
needs to match the name of the clearing firm. We will follow up by email and telephone for confirmation. 
Additional security can be added, by specifying IP addresses which will be used to manage trade accounts 
and set risk management parameters. If the connection is not from the particular IP, these actions will not 
be allowed.

Sharing Trade Account with Sierra Chart Username
[Link] - [Top]
Follow the instructions below to share a specific Trade Account, to a Sierra Chart Username/Account Name 
so the trader has access to the account.

1. From the Sierra Chart main menu, select Trade >> Trade Account Monitor. 
2. From the Trade Account Monitor window, select the line for the Trade Account you want to 

share, in the list.
3. From the Trade Account Monitor window, select Manage >> Edit Trade Account.
4. The Trade Account Settings window will display. 
5. You will receive a Update is successful prompt. Press OK at that prompt.
6. Select Read/Write Shared Usernames from the menu.
7. In the Add New Read/Write Shared SC Username >> SC Username box, enter the Sierra Chart 

Username (Account Name) that you want to share the trading account with. If you do not know the 
Username, you need to ask the trader for this. They will find it under Help >> About in their Sierra 
Chart installation.

8. Left click on the [Add] button to invoke the add action. Refer to the image below. There is no need 
to perform a Commit after this, as this operation is sent to the server immediately. You will receive 

https://www.sierrachart.com/UserControlPanel.php?page=SupportTickets


a prompt confirming the add is successful.
9.

10. Press the Close button. 
•

Sharing Trade Account with Risk Manager
[Link] - [Top]
Follow the instructions below to share a specific Trade Account, to a risk manager who will have the ability 
to monitor and take action on the account, but is not given any rights to create the account, or modify any of 
its settings or adjust account balances.

1. From the Sierra Chart main menu, select Trade >> Trade Account Monitor. 
2. From the Trade Account Monitor window, select the line for the Trade Account you want to share, 

in the list.
3. From the Trade Account Monitor window, select Manage >> Edit Trade Account.
4. The Trade Account Settings window will display. 
5. You will receive a Update is successful prompt. Press OK at that prompt.
6. Select Read/Write Shared Usernames from the menu.
7. In the Add New Read/Write Shared SC Username >> SC Username box, enter the Sierra Chart 

username (Account Name) that you want to share the trading account with. You need to ask the risk 
manager what their username is that they will be using for risk management. They will find it under 
Help >> About in their Sierra Chart installation which they are using for risk management.

8. Left click on the [Add] button to invoke the add action. Refer to the image below. There is no need 
to perform a Commit after this, as this operation is sent to the server immediately. You will receive 
a prompt confirming the add is successful.

9.
10. Press the Close button. 
11. The risk manager will now have access to the Trade Account that has been shared to them. This risk 

manager should follow the instructions for Setting Sierra Chart to Risk Manager Mode and Setting 
Operator ID ( FIX Tag 50 ) and Sender Location ID for Risk Manager.

•
Setting Sierra Chart to Risk Manager Mode
[Link] - [Top]
Sierra Chart can be set to risk manager mode. 
In this mode, it is not possible to use the commands within Sierra Chart which will cancel all Open Orders 
for all of the Trade Accounts Sierra Chart has access to with your username, and it is not possible to flatten 
all Trade Positions for all Trade Accounts. 
To use this mode, follow the below instructions. 

1. If Sierra Chart is running, exit by selecting File >> Exit.
2. Run Sierra Chart using the shortcut on your desktop for Sierra Chart.
3. On the Sierra Chart Login window, prevent the login by pressing the Cancel button. 
4. Enable the Use Risk Manager Mode setting on the Login window.
5. Press the Login button to continue with the login.

•
Enabling Auto Liquidation for Trade Account
[Link] - [Top]
Follow the instructions below to enable Auto liquidation for a specific Trade Account. 

1. Make sure you are running an up-to-date version of Sierra Chart. Refer to Fast Update.
2. Edit the Master Firm Control Account settings.
3. From the menu of the Trade Account Settings window, select the [Master] tab. 
4. Set the Flatten and Cancel Account When Daily Loss Limit Met Allowed setting to Yes. This 

only needs to be set once. Refer to the image below. 

5. Commit the change.
6. Press the Close button.
7. Edit the particular Trade Account you want to set auto liquidation for.
8. On the Main tab, in the Daily Net Loss Limit Settings section, set the Daily Net Loss Limit in 

Account Currency setting to a negative fixed currency value at which when the account Loss value 



reaches it, will cause working Orders to be canceled and Positions to be closed. It is fine if the value 
is entered as a positive value, it will be interpreted to be negative.

9. Or, in the Daily Net Loss Limit Settings section set the Percent Of Account Value For Daily Net 
Loss Limit setting to a percentage of the account value, that when reached will cause working 
orders to be canceled them positions to be closed. 50 = 50%. If this setting is set to a nonzero 
percentage, it takes precedence over Daily Net Loss Limit In Account Currency. However, it is 
recommended to set one or the other and not both. Only one of them can be in effect at a time.

10. Commit the change. At this point in time, auto liquidation is not enabled. However, once the Daily 
Net Loss Limit has been reached, so long as the Do Not Allow Increase in Positions at Daily Loss 
Limit is set to Yes, then the account will be in liquidation only mode, once the Daily Net Loss 
Limit has been reached. This condition will reset at the end of the day.

11. Press the Close button.
12. Go back to the Trade >> Trade Account Monitor. 
13. In the list of accounts, locate the account you set the Daily Loss Limit for and confirm the Daily Net 

Loss Limit field is at the value you expect. It will be a negative currency value. Once this is 
confirmed, it then is safe to enable auto liquidation. 

14. Edit the particular Trade Account you want to set auto liquidation for.
15. Go to the Main tab. To actually enable auto liquidation, set Flatten Positions At Daily Loss Limit to 

Yes for the account.
16. Commit the change. 
17. Press the Close button.
18. When the auto liquidation condition is encountered, you will receive a detailed email notification of 

this, to the email address designated for trade account monitoring alerts. 

Review that email and make sure that the correct action was taken. It could be, that no action was 
taken, because the trader themselves could have closed the position and canceled orders 
immediately before the Daily Net Loss condition was detected.

•
Re-enabling Account for Trading Same Day After Auto Liquidation
[Link] - [Top]
This section documents how to reenable trading, after the Daily Net Loss Limit has been reached, within 
the same trading day. The account will automatically be allowed to establish new positions, after the end of 
the trading day which will normally be in the evening. In the case of CME, this will be 17:30 US Eastern 
time. 
This documentation only needs to be followed when you want to reenable trading within the same trading 
day, before the automatic reenable time (as explained above).

1. Edit the particular Trade Account you want to set auto liquidation for.
2. Select the Main tab. 
3. Scroll to the Daily Net Loss Limit Settings section.
4. If the Daily Net Loss Limit is specified as a percent of Account value, then set Percent Of Account 

Value For Daily Net Loss Limit to 0.
5. Increase the Daily Net Loss Limit In Account Currency value. It can be increased as little as .01. 

This would be increasing it to either a more positive value or a more negative value. Depending 
upon whether it is set as a positive or negative value. It can be set either to a negative or positive 
value. It does not matter. 

6. As an alternative to adjusting the Daily Net Loss Limit In Account Currency setting, you can also 
perform an account balance adjustment increasing the Account Balance, and the Daily Net Loss 
Limit recalculates to a larger value (becomes more negative) compared to what it was before. 

7. Set Reset Daily Net Loss Limit Has Been Reached to Yes. 
8. Commit the changes. Reset Daily Net Loss Limit Has Been Reached will go back to No. 
9. This change will cause a new calculated Daily Net Loss Limit to be set on the account and reenable 

trading.
10. You can view the current Daily Net Loss Limit in the Trade >> Trade Account Monitor. 
11. Keep in mind the trader could hit the daily loss at again during the same trading day in which case 

there is no auto liquidation if that is enabled. At the time the daily loss it is encountered a second 
time, they will not be allowed to increase their positions but only decrease the positions. 



•
Disabling Day Trading Margin
[Link] - [Top]
Follow the instructions below to disable the use of Day Trading Margins globally. 

1. Edit the Master Firm Control Account settings.
2. Set the Main >> Use Master Firm Control Account Settings >> Margin Time Settings to Yes. 
3. Set the Main >> Day Trade Margin Settings >> Begin Time for Day Trading Margin to 00:00.
4. Set the Main >> Day Trade Margin Settings >> End Time for Day Trading Margin to 00:00.
5. Press the Commit button. 
6. At this time any day trade margin percentages are globally ignored. 

•
Globally / Fully Overriding Trade Account Margins
[Link] - [Top]
Follow the instructions below to disable the use of margin percentages set on individual Trade Accounts 
and only use the margin percentages set on the master firm account. 
This is useful for high volatility times in the markets like during economic news releases.

1. Edit the master firm control account. Refer to Edit Trade Account. 
2. On the Master tab selected from the menu, set Use Percent of Required Margin - Full Override 

(Global Override) to Yes. 
3. On the Master tab selected from the menu, set Use Percent of Required Margin for Day Trading - 

Full Override (Global Override) to Yes.
4. On the Main tab set Use Percent of Required Margin (Margin Settings) percentage to 100 or what 

you require.
5. On the Main tab set Use Percent of Required Margin for Day Trading (Day Trade Margin Settings) 

percentage to 100 or what you require.
6. Set the Use Percent of Required Margin and Use Percent of Required Margin for Day Trading 

percentages for all of the symbols on the Symbol/Product Limits tab, to what you require. 100% 
would be entered as 100. 150% would be entered as 150. 

When Use Percent of Required Margin and/or Use Percent of Required Margin for Day 
Trading have been set to a nonzero value for a particular Symbol on the master firm control 
account, it is necessary to set these on that master firm control account, to the margin percentages 
that you require, when you have set Use Percent of Required Margin - Full Override and Use 
Percent of Required Margin for Day Trading - Full Override (Global Override) to Yes. 

When Use Percent of Required Margin is set to 0 for a particular Symbol on the master firm 
control account, then the Main tab Use Percent of Required Margin (Margin Settings) percentage 
will apply for the symbol. 

When Use Percent of Required Margin for Day Trading is set to 0 for a particular Symbol on the 
master firm control account, then the Main tab Use Percent of Required Margin for Day Trading 
(Day Trade Margin Settings) percentage will apply for the symbol.

7. Commit the changes.
•

Overriding Margins Globally for Specific Symbol
[Link] - [Top]
Follow the instructions below to disable the use of margin percentages set on individual Trade Accounts 
and only use the margin percentages set on the master firm account for a specific symbol. 
Refer to the image below for a visual of everything explained here. 

1. Edit the master firm control account. Refer to Edit Trade Account. 
2. Select the Symbol/Product Limits tab. 
3. In the Current Symbol Limits >> Symbols list, select the symbol that you want to override 

margins for. 
4. Set the Use Percent of Required Margin to 100 or whatever percentage you want to use. 
5. Set the Use Percent of Required Margin for Day Trading to 100 or whatever percentage you 

want to use. 



6. Set the Use Percent of Required Margin for Overnight Trading to 100 or whatever percentage 
you want to use. 

7. Set Override Margin Other Accounts to Yes. 
8. Commit the changes.

•

Disabling Trading Globally / Kill Switch
[Link] - [Top]

Follow the instructions below to globally disable trading including auto liquidation functionality. 
1. If you want to cancel all working orders first, then follow the Canceling Orders instructions before 

disabling trading. 
2. Edit the master firm control account. Refer to Edit Trade Account. 
3. In the Main >> Access Control Settings set Trading is Disabled to Yes. This may already be set to 

Yes. Normally it should be.
4. In the Master settings, set Trading Is Disabled (Global Override) to Yes. 
5. In the Master settings, set Flatten and Cancel Account When Daily Loss Limit Met Allowed to 

No. 
6. Commit the changes. Trading is now fully disabled.

•
Setting Order Rate Limit
[Link] - [Top]
An order message rate limit can be set. This includes messages for new orders, order modifications and 
order cancellations. This setting specifies the number of messages per 10 seconds which can be submitted 
per connected user, before there is a rejection of the messages which exceed the limit.
By default, this order message rate limit does exist for live trading and has a default value.
It can be overridden, for individual trading accounts. Refer to Message Limit Per Ten Seconds(Access 
Control Settings). 
In the case of live order routing, to change this value for your firm, start an Account Support Ticket and 
specify the name of the clearing firm and email address, and telephone number of the clearing firm contact. 
Specify the number of messages per 10 seconds, per connected user that you want to set as the limit. The 
email address needs to match the name of the clearing firm. We will follow up by email and telephone for 
confirmation. 

Setting Operator ID ( FIX Tag 50 ) and Sender Location ID for Risk Manager
[Link] - [Top]
To specify the Operator ID and Sender Location ID for risk managers for live CME order routing, from 
within Sierra Chart select Global Settings >> General Trade Settings.
These settings only apply to the authorized risk management users. Any values set here that are set by the 
individual trader, are ignored. 
In the Live Account Risk Manager Settings section, in the Risk Manager Operator ID String Override 
edit box, enter the identifier that you want to use for the operator ID.
In the Live Account Risk Manager Settings section, in the Risk Manager Sender Location ID String 
Override edit box, select your location.
Reconnect to the data feed. The reconnection is necessary for the server to get the updated values.

Email Event Notifications
[Link] - [Top]
Email notifications are generated for the following:

1. System Level Alerts 
2. Messages related to the synchronization of Account balances and Positions to clearing firm import 

files 
3. Messages for changes to critical Trade Account risk management settings 

• To specify the email addresses, start an Account Support Ticket and specify the name of the clearing firm 
and email address, and telephone number of the clearing firm contact. Specify that you are providing the 
email addresses, for the above event notifications for the clearing firm for Sierra Chart direct order routing. 
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The email address needs to match the name of the clearing firm. We will follow up by email and telephone 
for confirmation. 

Understanding Master Firm Account and Related Errors
[Link] - [Top]
A Trade Account that has the Is Master Firm Control Account setting set to Yes, means this particular 
Trade Account functions as the master firm control account. There can only be one Trade Account in the 
system which is the master firm account. 
The master clearing firm control account, is able to override specific settings for all of the other Trade 
Accounts in the system, and use its own settings, instead of the settings of the other Trade Accounts.
If a user submits an order and it gets rejected with the text "Master Firm Control account does not 
exist", then it is necessary to create the master firm control account, and set the Is Master Firm Control 
Account setting for it to Yes. 
Other Global Override settings for this master firm control account need to be set as required.

Viewing Trades for Trade Account
[Link] - [Top]
Follow the instructions below to view Trades for a particular day for a particular Trade Account.

1. From the Sierra Chart main menu select Trade >> Trade Activity Log to open the Trade Activity 
Log window.

2. From the Trade Activity Log window, make sure there is no checkmark by Edit >> Disable 
Statistics, Trades, Period Tabs. When completed with this operation in this subsection, it is 
recommended to disable these tabs for performance reasons.

3. On the Trade Activity Log window, set the Date Range to Display >> From Date to the day before 
the trade date that you want to view data for. And set the Time to the start of the trading day which 
would be often 17:00 US Central time for futures.

4. If you just want to see trades for the current day or all the way up to today from the specified From 
Date and Time, make sure Today is checked. Otherwise, uncheck Today and set the To Date and 
Time as required.

5. From the list of symbols, select All Symbols. 
6. From the list of Trade Accounts, select the particular Trade Account you want to see Trades for. If it 

is not listed, manually type it in. 
7. From the list of Notes, select All Notes. 
8. Press the Apply button. 
9. From the menu at the top select Trades. You will now see all of the Trades listed for the specified 

time range.
10. From the menu at the top select Trade Statistics. Among the listed fields, is Total Buys x Sells 

which gives you a quick view of the number of buys and sells for the trader.
11. When completed with this operation in this subsection, it is recommended to enable Edit >> 

Disable Statistics, Trades, Period Tabs.
• Viewing Margin Requirement for Symbol and Trade Account

[Link] - [Top]
Follow the instructions below to view the margin requirement, as specified by the exchange for a particular 
symbol, and what is required for that symbol in a specific Trade Account based upon the Trade Account 
settings.

1. You need to be running Sierra Chart version 2376 or higher. To update, refer to Fast Update.
2. From within Sierra Chart, select Trade >> Trade Account Monitor. If this window does not 

display, then select Window >> Reset Windows. And repeat opening the Trade Account Monitor 
again.

3. From the Trade Account Monitor window, select the specific account in the list that you want to 
check margin values for.

4. From the Trade Account Monitor window, select Manage >> Edit Trade Account.
5. Select Margin on the menu on the Trade Account Settings window.
6. Left click twice on the Symbol for Margin field in the Value column.
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7. Press the Select button and choose a symbol.
8. Press OK. 
9. Press the A button to the right of the field. 
10. Left click twice on the Request Margin Data button. 
11. The margin data will be requested and displayed in the Exchange Margin and the Account Margin 

fields below. The Exchange Margin is the exchange specified margin. The Account Margin 
indicates what is required for the account and Symbol based upon the current margin settings in the 
Master account and for the individual Trade Account.

12.

•
Managing SubAccounts
[Link] - [Top]
The Simulated trading service and the Live order routing service both support trading subaccounts. 
A subaccount is an account that is directly associated with a parent account. There can be multiple 
subaccounts. 
A parent trading account is created through the steps explained in the New Trade Account section. A 
subaccount is added through the Sub Accounts tab in the Trade Account Settings window for the parent 
account. A subaccount is never a parent account and cannot be created through the New Trade Account 
steps. A parent account must exist and then a subaccount can be added to that.
Trading can be disabled on the parent account. The parent account can also have trading enabled. Trading 
can also be individually enabled or disabled on subaccounts.
A subaccount, uses the margin and balance and all of the other settings of the parent account. A subaccount 
does not have an account balance. It is merely a separate account identifier for orders, positions and fills. 
To add and remove subaccounts, and for all of the relevant settings, refer to Sub Accounts. 

Performance Improvements when Working with a Large Number of Trade Accounts
[Link] - [Top]
Follow the instructions below to configure Sierra Chart so there is not a performance impact when your 
Sierra Chart installation is used to track a large number of trading accounts. 

1. Update Sierra Chart to the current version . Follow the Fast Update instructions. 
2. In Global Settings >> General Trade Settings, set the Automatically Delete Trade Activity Log 

Files on Startup Older than Days setting to 21 or lower. 
3. Enable Risk Manager Mode. 
4. When Risk Manager Mode is enabled, the Trade Activity Log is disabled on start up to ensure it 

does not cause a performance issue. It can be re-enabled by removing the checkmark from Trade 
>> Trade Activity Log >> Edit >> Disable Trade Activity Log. 

•
Generating Risk Parameters Report
[Link] - [Top]
Follow the instructions below to generate a report delivered by email, which contains a list of all of the 
trading accounts, and the relevant risk parameters set on the account. The email address that this is 
delivered to, is preset by Sierra Chart and is the same address used to deliver other email reports related 
order routing.
Do not frequently generate this report because it does take some processing time on the server. It is 
generated very fast but still it can take 1 to 2 seconds. During this time order processing will be interrupted. 
So it is best to do in the evening. 

1. You need to be running Sierra Chart version 2576 or higher. If you need to update, select Help >> 
Download Current Version from the main menu. Follow through the prompts.

2. Edit the master firm control account. Refer to Edit Trade Account. 
3. Select the Master tab from the top menu of the Edit Trade Account window which just opened for 

editing the account.
4. Scroll down to the Other section.
5. Set the setting named Generate Trade Account Data Email Report to Yes.
6. Press the Commit button. This setting will now revert back to No. The email report will be 

generated and delivered by email. This will happen within seconds. If you do not receive the report, 
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contact Sierra Chart support for help.
7.

•
Searching for Specific Text in Trade Activity Log
[Link] - [Top]
You may want to search the Order Action Source Trade Activity field among Orders and Fills in the 
Trade Activity Log for specific text. 
For example, if you want to find an auto liquidation order or orders, you can search for the text Daily net 
loss limit has been reached.
Follow the instructions below to do this.

1. Make sure you are running a current version of Sierra Chart. Select Help >> Download Current 
Version.

2. Connect to the data feed with File >> Connect to Data Feed to be sure you have all of the recent 
trade activity.

3. Open the Trade Activity Log by going to Trade >> Trade Activity Log from the Sierra Chart main 
window menu. 

4. Follow the Common Instructions to Set Trade Activity Log Display Settings. 
5. When setting the Display Settings, set the Order Action Search Text field to the particular text you 

want to search for. For example Daily net loss limit has been reached.
•

Using Funds on Hold Functionality
[Link] - [Top]
It is supported to reduce, the amount of the Cash Balance usable towards margin for trading. For example, a 
deposit has been made into a trading account, but the funds may not be fully cleared until days later. You 
are able to increase the Account Balance based upon this deposit and then set those deposited funds aside, 
on hold, until a specified date after which they become available for margin for trading. 
Follow the instructions below to do this.

1. You need to be running Sierra Chart version 2675 or higher. If you need to update, select Help >> 
Download Current Version from the main menu. Follow through the prompts.

2. Edit the Trade Account. Refer to Edit Trade Account. 
3. Select the Main tab from the top menu of the Edit Trade Account window which just opened for 

editing the account.
4. Scroll down to the Margin Settings section.
5. Set the setting named Funds on Hold to Deduct from Account Balance to the funds on hold, as a 

currency value. For example, enter 100 for 100 USD.
6. Set the expiration date through the Funds on Hold Expiration Date setting. The format is : 

YYYY-MM-DD. The expiration date is according to UTC time, and expires at the end of the day at 
23:59:59. Therefore, if the date is 2024-09-10, the funds will be released, 2024-09-10 23:59:59 
UTC time.

7. Press the Commit button. 
8.

•

Account Balances Import File
[Link] - [Top]
It is supported to import an end of day account balances file containing all of the account balances for each 
trade account. 
This file contains each account identifier and either the ending balance for the trading day, or the net 
liquidating value for the account at the end of the trading day. Sierra Chart has the ability to support either 
configuration. 
During the import process, this will adjust the Cash Balance field of each trade account within the Sierra 
Chart order routing server to cause the Net Liquidating Value (NLV) of the account, to match this balance 
in the import file. 
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The NLV consists of the Cash Balance plus the open profit/loss. Any open positions profit/loss which exists 
at the closing time of the exchange is based upon the settlement price from the exchange. So effectively all 
positions are marked to the market at the end of the exchange day. 
This file needs to be uploaded after a preset time which is configured according to clearing firm 
requirements. This file can be re-uploaded anytime after that time, to make corrections. The order routing 
server, will automatically read the file again when it is modified. 
File name format: AccountBalances_YYYY-MM-DD.csv. The date portion is the date that the Account 
balances are for. Example: AccountBalances_2021-06-07.csv
For safety reasons, a balance value of zero (0) is ignored by default. A zero balance value is ignored in case 
there is some kind of an error preventing the reading of the balance field, which would cause the balance of 
the account to be set to zero. In this scenario, this would prevent the accounts from having any available 
balance/margin for positions. 
If you would like to have account balances of zero processed by the Sierra Chart order management system, 
make this request to us.
If the Trade Account actually has a zero balance and a balance of zero is currently set to be ignored, you 
need to disable trading on the Trade Account instead and manually set the Account Cash Balance to 0. Or 
Delete the Trade Account. 
Example file contents:
    

• Account, Balance
• 123, 52000
•

Account Positions Import File
[Link] - [Top]
It is supported to import an end of day positions file containing all of the positions for each symbol and 
trade account. This will then be compared against the positions, in the order routing system and any 
differences will generate notification emails.
It is fine for there to be spaces after a comma.
You will receive an email notification when the import operation is complete. It will happen within two 
minutes after uploading the file. 
For safety reasons Positions within the order routing system are not changed but email notifications are 
generated for position differences. You can then add a correcting fill manually to correct the Positions that 
are different.
File name format: AccountPositions_YYYY-MM-DD.csv. The date portion is the date that the Positions 
are for. Example: AccountBalances_2021-06-07.csv
Example file contents:
    

• Account, Symbol, Exchange, Quantity
• 210016, ESH1, CME, -8
•

Uploading Import Files
[Link] - [Top]
This section describes the method by which the Account Balances Import and Account Positions Import 
files are obtained for the order routing service to synchronize its own account balances in positions to the 
clearing from files.
The method by which this is done, is specific for each clearing firm and will be implemented appropriately. 
The typical method is that the clearing firm provides access to a SFTP server and these files are 
downloaded nightly at 30 minute intervals.

Trading Spreads and Position Reporting for Spreads
[Link] - [Top]
The Sierra Chart Teton Order Routing Service, supports trading exchange traded spreads.
The margin value required for trading a spread is the exchange specified margin. The clearing firm can 
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modify this as a percentage of the exchange specified margin. 
Position reporting for an exchange traded spread is for the entire spread. Not for the individual legs. In the 
Trade Positions Window you will see the Position Quantity for the spread symbol like for example: 
NQH22-NQM22.FUT_SPREAD.CME. You will not see the quantity for the individual legs symbols. 
Although if you are trading the individual legs separately, you will see the Position Quantity for those leg 
symbols. 
For this reason close a spread position by trading the individual legs separately. You should close the 
spread position by trading the identical spread symbol using the opposite side. Otherwise, if you do not, 
you will continue to see a Position Quantity for the spread itself in the Trade Positions Window. 
If you want to close one of the legs of a spread, then close the entire spread position, and enter a new 
position in one of the legs. 
Clearing firms should be aware, that if your end of day Position file does not contain spread positions but 
only the individual legs, that there will be Position differences reported related to the individual legs of the 
spread positions. 
In order to trade a spread, Sierra Chart has to set up symbol settings for it in the system. This may not 
already be done. If you do not receive market data for a spread, contact Sierra Chart Support. Additionally, 
the clearing firm has to add the spread symbol as an allowed product. 
Below is an example, of the position differences which will be reported when processing the end of the 
position file from the clearing firm when a user is trading an exchange traded spread. This is normal and 
expected. 
Position does not match. | Account=(account), Symbol=ZWK22-ZWN22.FUT_SPREAD.CME, Quantity 
from import file=0 | Current quantity in account=1

• Position does not match. | Account=(account), Symbol=ZWK22_FUT_CME, Quantity from import file=1 | 
Current quantity in account=0

• Position does not match. | Account=(account), Symbol=ZWN22_FUT_CME, Quantity from import file=-1 
| Current quantity in account=0

•

How Margin Percentage is Determined
[Link] - [Top]
This section explains how the cash value margin requirement for a single contract is determined in the case 
of when trading a particular symbol/product, on an exchange, which provides cash values for margin 
requirements. 
This information applies to CME Group trading whether live or simulated. For example, the CME margin, 
for trading a single ES futures contract in November 2023 is currently 11200 USD for maintenance margin. 
The initial margin is going to be 10% more of this: 12320 USD. 
The difference between initial margin and maintenance margin, is a different subject than what is covered 
in this section. 
This section is primarily explaining, how the exact margin is determined, based upon the various margin 
related settings with the individual trading account, with the master control account. Margin related settings 
can be set for all products in general, and for individual products. 
The default margin is going to be the exchange margin. This margin can be increased or decreased based 
upon a percentage setting. This margin can also be completely overridden and a specific cash value can be 
specified for the margin alternatively for a particular product. 
There is a set of rules, which determines how the margin is determined and the order in which those rules 
are executed is listed below. 
These rules, normally determine a percentage of the standard exchange margin which will be used for the 
margin for the symbol. They can also determine a fixed cash value to use for the symbol, if specified. If the 
margin percentage is determined to be 50% based on the rules and the margin value from the exchange is 
11,200, then 50% of this will be used which will be 5600.

1. First, it needs to be determined, whether the trade is taking place, within what is considered the 
standard trading hours, or the daytrading hours or the overnight hours. This is based upon, the Begin 
Time For Day Trading Margin, End Time For Day Trading Margin, Begin Time For Overnight 
Margin, End Time For Overnight Margin settings. If the Begin and End time for Day Trading 
are both 00:00:00, then there is no day trading time range was exist, and day trade margins are not 
used. The same is true, for Overnight Trading if the times are 00:00:00 then there is no overnight 
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trading margins used. 

Once it is determined whether standard margins, daytrading margins, or overnight margins are used, 
then all of the settings described below, will apply to either to standard, daytrading or overnight 
settings. 

2. The symbol limits for the master firm account are obtained for the symbol. If 
OverrideMarginOtherAccounts is Yes and UsePercentOfRequiredMargin is greater than 0 for the 
master firm account, then this UsePercentOfRequiredMargin value is used. 

3. The symbol limits for the master firm account are obtained for the symbol. If 
OverrideMarginOtherAccounts is Yes and FixedMarginCashValue is greater than 1 for the master 
firm account, then this FixedMarginCashValue value is used. 

4. If the master firm account Master tab setting UsePercentOfMarginFullOverride is Yes and the 
master firm account UsePercentOfRequiredMargin for the symbol is greater than 0, then 
UsePercentOfRequiredMargin set for the symbol is used. 

5. If the master firm account Master tab setting UsePercentOfMarginFullOverride is Yes and the 
master firm account FixedMarginCashValue for the symbol is greater than 1 then 
FixedMarginCashValue set for the symbol is used. Otherwise, the non-symbol specific 
UsePercentOfRequiredMargin setting for the master firm account is used. 

6. If the master firm account Master tab setting UsePercentOfRequiredMargin_GlobalOverride is 
Yes, then the symbol limits are obtained for the individual trading account. If 
UsePercentOfRequiredMargin is greater than 0 for the symbol for the individual trading account, 
then UsePercentOfRequiredMargin is used. If FixedMarginCashValue for the symbol for the 
individual trading account, is greater than 1, then FixedMarginCashValue is used. If 
UsePercentOfRequiredMargin for the symbol for the master firm account is greater than 0, then that 
UsePercentOfRequiredMargin value is used. Otherwise, the non-symbol specific 
UsePercentOfRequiredMargin setting for the master firm account is used. 

7. The symbol limits from the individual trading account are obtained for the symbol. If 
UsePercentOfRequiredMargin for the symbol for the individual trading account is greater than 0, 
then this UsePercentOfRequiredMargin value is used. If FixedMarginCashValue for the symbol for 
the individual trading account is greater than 1, then this FixedMarginCashValue value is used. 
Otherwise, the non-symbol specific UsePercentOfRequiredMargin set on the individual trading 
account, is used. 

•
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•
•
•
•
•

Service Terms and Refund Policy 

•
•

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index2a8e.html?page=doc/PurchaseInformation.php


 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop


◦ Blocked Email Domains for Alerts
Login Page - Create Account 
Home >> (Table of Contents) Advanced Custom Study/System Interface and Language (ACSIL) >> 
Advanced Custom Study/System Interface and Language (ACSIL)

Advanced Custom Study Interface and Language 
(ACSIL)

• Introduction
• Basic Study Concepts
• C++ References
• Code and Examples
• Setting the Default Code Editor
• Step-By-Step Instructions to Create an Advanced Custom Study Function
• Custom Study DLL File Name Format
• Exceptions Caused by Improper Programming
• Reinstalling C++ Compiler
• Using Additional Header Files
• Using Your Own Header Files
• Modifying Advanced Custom Study Code
• Redistributing Your Custom Studies To Users
• Redistributing and Allowing Use Only by a Defined List of Users
• Automated File Distribution System
• Remote Compiler Parameters
• Related Documentation

Introduction
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For instructions on how to use an Advanced Custom Study already developed by someone, refer to the How to Use 
an Advanced Custom Study documentation page.

Sierra Chart has a very advanced and easy to use custom study interface and language (ACSIL) which is based on 
C++ and allows you to create your own custom studies and trading systems, as well as do various other things with 
Sierra Chart with almost unlimited possibilities. 

Advanced Custom Study functions have access to all of the main price graph and study data displayed in a chart or 
other charts, tick by tick data, time and sales data (which includes Bid and Ask data), Depth of Market Data and 
various functions and variables in the Sierra Chart custom study interface. 

If you wish to share your advanced custom study with others, all you need to do is provide them with the 
Advanced Custom Studies DLL (dynamic link library) file. All they need to do is simply place it into their Sierra 
Chart Data folder. 

If you wish to make the source code available, you only need to provide them with the source code file (these have 
the extension .cpp).

Despite articles that may claim C# is as fast as C++ or possibly even faster, the reality is that C++ native code 
which ACSIL uses, as it is called, is simply faster as has been proven time and time again with actual real-life tests. 
C# and .NET code is slower and more bulky and is Microsoft proprietary. Whereas Sierra Chart embraces open 
and flexible standards.

Do you need to know C++ to create custom studies? The answer is definitely not. You can simply work from the 
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examples. 

The reason is because there is minimal use of C++ when creating a study or trading system. And the limited use of 
this language is very similar to or the same as the languages of other charting and trading programs. 

Of course, you have full access to the entire C++ language if you wish to use it, but typically there is no reason to 
use it. Normally you are working with the Sierra Chart custom study function framework, the interface functions 
and variables, C++ operators, simple variables, and "if" and "for" statements.

This is a very powerful feature of the program and is continuously being expanded. There are many functions 
available in the Advanced Custom Study Interface that provide a lot of functionality. This is in addition to the 
standard C++ functions.

Sierra Chart custom studies and systems are made using the standard C++ language, the arrays, variables, and 
functions that are part of the custom study interface, and the standard C++ library. 

All of these collectively make up the Sierra Chart Advanced Custom Study Interface and "Language".

With a simple menu command, you will easily create the Advanced Custom Studies DLL file which contains one 
or more study functions. 

You will be working with the basics of the C++ programming language only. 

This feature of the program is a more advanced feature. However, if you only have limited experience with the 
Basic language or some other easy to work with language, then that will be enough to create a simple study 
function.

If you have experience with the languages of other charting and trading programs, then you probably will find 
using the C++ language and the Sierra Chart Custom Study Interface easier to work with since it is based on 
standards and works as expected. It also provides much greater functionality and it is extremely fast. There is 
nothing faster. Step-by-step debugging of your custom function is also possible.

Basic Study Concepts
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• A study can perform calculations and display visible results using both text and graphics.
• A study can also be a trading system study which submits orders and/or displays buy and sell markers on 

the chart.
• A study is contained within a single Chart Region.
• A study can have up to 60 visible Subgraphs sharing the same scale set for the study. Each Subgraph has an 

additional 12 extra arrays for additional hidden calculations. These arrays can be used for any purpose 
whether they are associated with the Subgraph or not.

• A study can make reference to the chart data, other studies, other charts, market data, and chart settings.

C++ References
[Link] - [Top]
Note: We have included below links to pages with good C++ language tutorials on the relevant areas of the 
language you will be working with. This information is from the C++ website (cplusplus.com). 

The C++ language provides a lot of functionality, but in almost all cases you will only be using the basics of it 
when working with ACSIL. Therefore, only a minimum of the C++ language is used when creating an advanced 
custom study. Primarily operators, simple variables, and basic control statements like if. 

What you would be working with is similar to languages in other charting and trading programs. 

It is not recommended you work with C++ native arrays. It is always recommended to use the Sierra Chart 
sc.Subgraph[].Data and sc.Subgraph[].Arrays[] arrays to store your output data and background calculations. 
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The reason for this is simplicity and safety because these arrays are safe and the bounds can never be overwritten.

Many of the examples in the following tutorials use the cout object to display output on a console window which 
Sierra Chart does not have. If you were to use the cout object in your code, the text will not appear. 

In place of the cout object, you would always use your own relevant code. If you did want to display output, you 
need to use the sc.AddMessageToLog() function which will display output in the Sierra Chart Message Log.

• C++ Language Tutorial: Variables and Data Types
• C++ Language Tutorial: Constants
• C++ Language Tutorial: Operators
• C++ Language Tutorial: Control Structures
• C++ Language Tutorial: Functions (I) This is a more advanced subject. The reason you would want to 

create a function separate from your own primary ACSIL study function, is to break down more complex 
study functions into smaller units and to keep common code in a single place for easy maintenance. This 
makes your code better organized and allows for code that is used in many locations within your study 
function, to be contained within its own separate function and called at the appropriate locations within the 
primary study function. 

• Common mathematical operations and transformations: math.h. Opens on the cplusplus.com website.
• Fuctions to read and write files: stdio.h. Opens on the cplusplus.com website.
• GCC compiler reference. The C++ compiler used with the Remote Build command is the MinGW GCC 

C++ compiler.

Code and Examples
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All of these listed files are located inside the /ACS_Source folder inside of the Sierra Chart installation folder.

• ExampleCustomStudies.cpp: Basic example study functions which can be used as a starting point for your 
own functions.

• Studies#.cpp : Multiple files containing most of the built-in Sierra Chart studies. All of the individual study 
functions contained in these files can be used as a starting point for your own study functions. They also 
serve as good examples.

• CustomChart.cpp: Contains a study function that creates a custom chart. This is a more advanced 
example.

• SCConstants.h: Constants you can use in a custom study function.
• SCSymbolData.h: Symbol pricing data structure. 

Setting the Default Code Editor
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Sierra Chart includes the Notepad++ source code editor. This is set as the default source code editor. To change the 
default source code editor:

1. Open the Build Advanced Custom Studies DLL window by selecting Analysis >> Build Custom 
Studies DLL on the Sierra Chart menu.

2. Select File >> Select Editor on the Build Advanced Custom Studies DLL window.
3. Acknowledge the notice about selecting a different editor by pressing Yes.
4. On the displayed Open File window, press the Folder button.
5. Navigate to the folder where your main Sierra Chart installation is located (typically C:\SierraChart). 
6. Select the NPP folder that is under the main Sierra Chart folder. If you want to use a different editor, than 

Notepad++, then to navigate to that folder where it is located on your system.
7. Press the OK button to select that folder. 
8. You will see a program called Notepad++ show in the list of files. Select that file. If you want to use a 

different editor, than Notepad++, then select that particular editor.
9. Press the Open button. 
10. Next time you edit an advanced custom studies CPP file through File >> Select Files, the selected editor 

will be used.
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Step-By-Step Instructions to Create an Advanced Custom Study 
Function
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The following are step-by-step instructions to create a custom study function and use it in Sierra Chart.

1. To create your own custom studies or trading systems in Sierra Chart, you will be working with the code 
editor and build system provided by Sierra Chart, to edit your source code file and to generate an executable 
file containing your study functions. 

2. To start the code editor, select Analysis >> New/Open Custom Studies File on the Sierra Chart menu. A 
window will open to either select an existing source code file or enter a new file name. 

3. To create a new Advanced Custom Studies file, type the name of the file in the File Name box. Or, select 
an existing file. The filename must not contain any spaces. There is no need to type the CPP file extension. 
It will be automatically added.

4. Press the Open button. This will launch the source code editor (see image above), where you can edit your 
Advanced Custom Studies source code file.

5. The location where Advanced Custom Studies source files need to be located is the /ACS_Source folder in 
the folder where you installed Sierra Chart to. The source code files will be automatically located in that 
folder.

6. You will see two lines at the top of every custom studies source code file: #include "sierrachart.h" and 
SCDLLName("My Custom Studies"). These are both required and just need to be in the file only once 
and at the top. 

Some source code files that are provided with Sierra Chart, like studies#.cpp, will not have the 
SCDLLName("") line because it only needs to be included in one source file when compiling multiple 
files. However, when compiling source code files individually it must be included.

7. Each study is contained within its own section of code known as a function. Functions begin with a line 
similar to: SCSFExport scsf_FunctionName(SCStudyInterfaceRef sc) followed by an opening brace 
{ and a closing brace at the end }. All functions are contained in the source code file (.cpp file extension). A 
source file can contain one or more functions. You can add and remove functions as necessary. 

8. To create a custom study, you will need to write a custom study function. To help you get started, each time 
you create a new Advanced Custom Studies source code file, it will contain a template function, with which 
you can use as your study function. The name of this function is scsf_SkeletonFunction.

9. The first step to writing a custom study function is to modify the predefined template function: 
scsf_SkeletonFunction. This function represents the basic structure required for every study function.

10. A good start to understanding what should go into a custom study function is to have a look at the 
CustomStudies.cpp source code file in the /ACS_Source folder in the folder that Sierra Chart is installed 
to. It contains many easy example study functions. 

This file includes some template functions and some complete example study functions like 
scsf_SimpMovAvg and scsf_MovingAverageExample. Also in that same folder are the majority of Sierra 
Chart built-in studies. 

11. You can copy and paste the functions from any of the files in the /ACS_Source folder into your Advanced 
Custom Studies source file and make modifications. If you do, you probably will want to delete 
scsf_SkeletonFunction in your source file and just work with the function or functions you have pasted 
into your source code file.

12. In general, what you will need to do in your Advanced Custom Study function is use the sc.BaseData[] 
arrays which hold the data for the main price graph in the chart, perform calculations on that data, and then 
set your results into one or more of the sc.Subgraph[].Data arrays to display the results on the chart. 

For a comprehensive understanding of ACSIL arrays and looping, refer to Working with ACSIL Arrays 
and Understanding Looping. 

13. Or, in the case of an automated trading system, you will use the ACSIL Trading functions to perform trade 
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actions. Keep in mind that these trade actions by default are simulated and do not ever have to be live 
trades. They can simply be informational or you can manually respond to them.

14. Refer to the Definitions of Advanced Custom Study/System Interface Members page for complete 
documentation on the Advanced Custom Study Interface members that you can use in your function, and 
you see used in the study functions in the source code files that are provided in the /ACS_Source folder. 

15. These interface members begin with sc. in the source code. This designates that the variable, function, or 
array is part of the Sierra Chart Advanced Custom Study Interface. 

16. For information about creating a trading system study, refer to System Studies.
17. It is recommended to begin with the predefined template function, scsf_SkeletonFunction, and rename it to 

something unique, for example: scsf_MyNewStudyFunction. The very top line of all study functions need 
to be defined like the following: 
SCSFExport scsf_UniqueFunctionName(SCStudyInterfaceRef sc)

18.             

Where UniqueFunctionName is the name that you give your function which must be unique from all other 
study functions in your advanced custom study source code file. Important Note: your function must 
always begin with the prefix scsf_. 

Inside the function you will need to set the sc.GraphName to the name of your study. This must be done 
inside the code block that checks if sc.SetDefaults is set. For example: 
#include "sierrachart.h"

19. SCDLLName("Custom Study DLL") 
20.
21. SCSFExport scsf_UniqueFunctionName(SCStudyInterfaceRef sc)
22. {
23.     if (sc.SetDefaults)
24.     {
25.         // Set the defaults
26.         sc.GraphName = "My New Study Function";
27.
28.         sc.Subgraph[0].Name = "Subgraph name";
29.         sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
30.
31.         sc.AutoLoop = 1;
32.
33.         // Enter any additional configuration code here
34.         return;
35.     }
36.
37.     // Perform your data processing here.
38.
39.     // Multiply the Last price at the current bar being processed, by 

10.
40.     sc.Subgraph[0][sc.Index] = sc.Close[sc.Index] * 10;
41.
42.     return;
43. }
44.             

45. Once you are done with the work on your source code file, save the file by selecting File >> Save on the 
Editor menu.

46. The next step is to compile the source code. If the source code contains no errors, the compilation process 
will create the Advanced Custom Studies DLL. Otherwise, you will be notified of any errors in your source 
code on the Build Advanced Studies DLL >> Build Output window. Follow these steps to compile the 
source code:

1. Go to the Sierra Chart program main window.
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2. Select Analysis >> Build Custom Studies DLL on the Sierra Chart menu. 

3. The selected file is displayed in the Build Custom Studies DLL window. To open a different file, 
press the Select File button and select the file you want. 

4. You can select one or more files. Usually you will be working with one file but multiple files are 
supported. If you want to select multiple files, enable the Multiple Selection option and select 
multiple files by left clicking on them. 

5. After selecting the file or files, press Open on the Select Advanced Custom Study Files window. 
6. If you have selected more than one file to build, only one of the CPP files that you select can contain 

the SCDLLName line at the top.
7. The filenames to be built will now be displayed in the text box at the top of the Build Advanced 

Custom Studies DLL window. 
8. If there are any additional compiler parameters you want to specify, then enter them in the 

Additional Compiler Parameters text box on the Build Advanced Custom Studies DLL 
window. These will be appended to the compiler parameters given to the compiler. 

9. Building Remotely (Recommended): To compile the source code file and generate the DLL, select 
Build >> Remote Build. The compiling and generating of the DLL is done on the Sierra Chart 
server. This is a very simplified way of generating the DLL file and is the recommended way unless 
you need to do something more advanced. 

Any #includes that you have added to your CPP file are ignored when doing a remote build. 
However, all of the standard C++ headers and Windows.h header are already included. 

The source code file is transmitted securely over an encrypted connection to the Sierra Chart server 
and deleted when the compiling is done or if it fails. For those of you who have some kind of 
hypothetical concern, we could care less about your source code. We just make sure it is deleted 
from the system used for compiling.

10. Building Locally: To compile the source code locally, select Build >> Build With Visual C++ - 
Release. This requires that the Visual C++ compiler be installed first by selecting Build >> Install 
Visual C++ Compiler. 

Installing the compiler does take time. That must be completed first before using the Build >> 
Build with Visual C++ - Release command.

11. Building Locally, To Debug: To compile the source code locally, and debug the ACSIL function, 
select Build >> Build With Visual C++ - Debug. This requires that the Visual C++ compiler be 
installed first by selecting Build >> Install Visual C++ Compiler. 

Installing the compiler does take time. That must be completed first before using the Build >> 
Build with Visual C++ - Debug command. When you build a project in debug mode, two 
important files are created. A study dll file and a PDB file or Program Debug Database. For 
example, if you build a source file called ExampleCustomStudies.cpp file, you will see a 
ExampleCustomStudies.dll and a ExampleCustomStudies.pdb. 

If you want to see that project built to the right place and that you are ready to debug, you can check 
that these two files were created in your Data folder in the Sierra Chart installation folder. 

Refer to the Step-By-Step ACSIL Debugging page for complete documentation on how to debug 
the ACSIL functions.

47. The compilation is performed. Upon successful completion, the Advanced Custom Studies DLL will be 
built and named after the name of the source code file name you entered. For example, if your source file is 
named SCCustomStudies.cpp, it will be named SCCustomStudies.dll. 

48. Note: In case you want to provide your Advanced Custom Study or studies to another user or customer, this 
DLL file will be located in the Sierra Chart Data Files Folder. Simply give this DLL file to the other user. 
It is all they need. They just simply need to put it into the Data Files Folder in their copy of Sierra Chart. It 
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cannot be located in any other folder. The Data Files Folder can be determined through Global Settings >> 
General Settings >> Paths. Look in the Data Files Folder box. 

49. If there are any errors in the source code, they will be displayed in the Build Custom Studies DLL Output 
window. Here is an example: 
CustomStudies.cpp(52): Error! E006: col(17) syntax error; probable cause: missing ';'

You can quickly go to where the error is in the source file by double-clicking on the error line in the Build 
Custom Studies DLL Output window. Correct the error in the source file. Save the file. Switch to the 
Sierra Chart main window and select Analysis >> Build Advanced Custom Studies DLL from the Sierra 
Chart menu. Press the Build Custom Studies DLL button to try building the DLL again.

50. Once the DLL build process completes without any errors, the Advanced Custom Studies DLL is ready to 
be used.

51. In Sierra Chart, open a chart you wish to apply the study to. Select Analysis >> Studies on the menu. Press 
the Add Custom Study button. Locate the name of your advanced custom studies DLL file in the list of 
studies. It will have the name specified in the SCDLLName() code line. Press the plus sign (+) by it, and 
select the study you just made (Example: My New Study Function). Press the Add button to add the 
selected study to the list of studies on the chart, and press the OK button on the Chart Studies window to 
apply it to the chart. Your new study is now on the chart and fully calculated.

52. See the How to Use an Advanced Custom Study page for more information on adding Advanced Custom 
Studies.

53. The study function will be called when the study is applied to the chart, when the chart is loaded or 
reloaded, and when the chart is updated when there is new data. For additional details, refer to When the 
Study Function is Called.

54. Code Changes: If you wish to make code changes, you can make those changes in the source code file 
using the source code editor and simply build the Custom Studies DLL file again. There is no need to 
remove the study from the chart or add it again unless you made changes in the sc.SetDefaults code block. 
However, it is still not necessary to re-add the study to the chart in that case. After you make changes to the 
source code and build the DLL again, you will want to go to Chart >> Recalculate to perform a full 
recalculation to see all of the results from your changes.

Custom Study DLL File Name Format
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DLL file names have a specific format. This format is not mandatory but it is important to understand the format 
because it can cause some unexpected behaviors if it is not understood.

The following is the format: [DLLName]_[optional numeric version number]_64.dll

Example: CustomMovingAverage_2201_64.dll

It is supported to have multiple filenames that share the same DLLName but have different version numbers. Sierra 
Chart will load the appropriate one based upon the internal version number of the DLL file. This internal version 
number is related to the version of Sierra Chart they were compiled for. 

This allows different versions of the same DLL to exist, which can be used with different versions of Sierra Chart. 

Therefore, if DLL file names only differ by version number, they are considered the same DLL and only will be 
loaded based upon the version of Sierra Chart. 

Exceptions Caused by Improper Programming
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This section briefly discusses exceptions which can be caused by improper programming in a custom studies 
source code file which causes exceptions while the executable code in the compiled DLL is run.

The two most common exceptions that you would encounter are Access Violation and Integer Divide by Zero. 
Access Violation exceptions are caused by accessing invalid memory locations. Integer Divide by Zero exceptions 
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are caused by dividing an integer by 0. 

An Access Violation can even be caused by a memory corruption in one area of code at an earlier point in time 
causing a problem with other code at a later point in time that has no problem to begin with. This is what makes 
tracking these problems down very difficult. That is why one method is simply to carefully read through the code 
and see if there any obvious problems such as array bounds violations which can cause this. 

When a custom study causes an exception it will be logged in Window >> Message Log. Once an exception 
occurs, the Sierra Chart process is no longer in a stable state and has to be restarted. Otherwise, Sierra Chart will be 
unstable and exceptions can continue to occur even though the underlying problem has been solved in the custom 
studies DLL. 

Reinstalling C++ Compiler
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If there is some problem with the installation of the C++ compiler downloaded by Sierra Chart through Analysis 
>> Build Custom Studies DLL >> Build >> Install Visual C++ Compiler, then the compiler can be installed 
again just simply by selecting that command again and going through the installation procedure again. 

Using Additional Header Files
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This section applies to including additional header files which are part of the operating system, the standard C/C++ 
libraries, or some other library you may be using. It does not apply to the header files that you create yourself.

When including in your source code file these additional header files, they need to be placed above the #include 
"sierrachart.h" line. Refer to the example below. 

If this is not done, then you may receive various compiler errors that probably will not make sense to you.

The Windows.h and standard C++ library header files are already included. So there is not a need to include those 
unless you receive an error indicating a particular identifier or function is not found. In that case include the 
required header file which contains that identifier or function.

#include <header.h>
#include "sierrachart.h"
    
Using Your Own Header Files
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If you have created your own header files that you want to include when using the Analysis >> Build Custom 
Studies DLL >> Build >> Remote Build building method, then you need to select that header or header files in 
addition to your source code files through File >> Select Files on the Analysis >> Build Custom Studies DLL 
window. 

Refer to the image below. 

Modifying Advanced Custom Study Code
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Effective with Sierra Chart version 1842 and higher, whenever you build or rebuild a custom studies DLL file 
through Analysis >> Build Custom Studies DLL >> Build, the DLL file will be released as needed. There is 
nothing special to do. 



If you are using external custom study DLL build tools, then to be able to make changes to the source code of a 
custom study function for a study that is already or was on an open chart, and build the DLL file for it which has 
already been loaded into Sierra Chart, and see those changes in the corresponding study on a chart, you will need 
to select Analysis >> Build Custom Studies DLL >> Build >> Release All DLLs and Deny Load or Release 
Single DLL and Deny Load, before you start the build with the external tools. 

After the build is complete, then select Analysis >> Build Custom Studies DLL >> Build >> Allow Load DLLs. 
Recalculate the chart with Chart >> Recalculate on the menu.

Alternatively these commands can be executed with the UDP Interface Port Commands. 

If you change any of the code in the sc.SetDefaults code block at the top of your study function source code, such 
as Inputs or Subgraphs, and the study is already on a chart, then you will need to remove the study from the chart 
and add it again to see the changes after the DLL is rebuilt. 

Or if you have saved a Chartbook with the study, close and reopen the Chartbook in order to see the source code 
changes in the sc.SetDefaults code block after building a new DLL file. This can be done through File >> Close 
Chartbook and File >> Open Chartbook. However, any settings in sc.SetDefaults which are saved with the 
study in the Chartbook, are not going to go into effect unless you remove the study from the chart and add it again. 

If you have saved the study by saving the charts containing the study as a Chartbook or by saving it as part of a 
Study Collection, then you will need to go into the Study Settings for the study and make sure the the Inputs and 
Subgraphs settings are all correct and as you expect.

Keep in mind if you have set Custom Default Study Settings for the study, then those will be applied after adding 
the study to the chart regardless of the defaults set in the sc.SetDefault code block. You may want to reset those 
default Study settings. Refer to Resetting Default Study Settings for an Individual Study.

Redistributing Your Custom Studies To Users
[Link] - [Top]
To redistribute custom studies or systems that you have developed, you simply need to provide the user the DLL 
file that has been created. 

When you are using the Sierra Chart build system (Analysis >> Build Custom Studies DLL), the DLL file is 
placed into the Data Files Folder. 

You can determine where this folder is located by selecting Global Settings >> General Settings >> Paths. The 
complete path is displayed in the Data Files Folder box. 

When you provide your DLL file to other users, the DLL must be placed into their Data Files Folder. You should 
have them check the location of this folder under Global Settings >> General Settings >> Paths and make certain 
the DLL is copied to that folder. 

Be aware that the Data Files Folder is not necessarily consistent and can be set to any location.

Redistributing and Allowing Use Only by a Defined List of Users

[Link] - [Top]

Sierra Chart provides a feature to allow you to redistribute custom studies or trading system studies and only allow 
use by a defined list of users. This is a completely secure feature of Sierra Chart.

To control and allow use of your studies/systems by a certain defined list of users, you will need to establish 
management of a Custom Studies DLL file within the Sierra Chart web-based control panel for managing custom 
studies users. The control panel can be accessed by selecting the link for Manage Custom Studies Users on the 
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Main Control Panel for your account on our website.

This will take you to the web-based control panel where you can create a new Custom Studies DLL Name, or 
manage existing Custom Studies DLL Names. For each Custom Studies DLL Name, you are able to specify the 
Sierra Chart Account Names of the allowed users, add an optional Expiration date if you want an Expiration date, 
and add an optional general-purpose 64-bit variable that can be set on a user basis through this control panel and 
passed through to your custom study functions. In the custom study the ACSIL variable which is set to this 
specified 64-bit variable is sc.DLLNameUserServiceLevel.

At the top of the Manage Custom Studies Users page is the box to enter a new SCDLLName (this is a grouping 
name). Enter the name of the group or DLL that you want to create. This does not need to be the name of the DLL 
itself.

To automatically redistribute the custom studies DLL file that you have developed and any associated Chartbooks 
or Study Collections, refer to Automated File Distribution System.

In the case where there is no Internet connection to Sierra Chart, the user will still have access to the custom 
studies in a DLL they are allowed to use, for up to 30 days, as long as their Sierra Chart account has not expired.

The following information applies to version 1420 and higher of Sierra Chart: When a Sierra Chart account is 
removed from the list of authorized users for a custom studies file or the current date is passed the expiration date, 
the user will still have access to the studies until the user restarts Sierra Chart. Unless the user were to remove the 
study from the chart and add it again, close the Chartbook containing instances of the study and reopen it, open a 
Chartbook containing instances of the study, or add a new instance of the study. In any of these cases, they will not 
have access to the particular instances of the study which are involved in these operations. 

To actually protect your studies or systems, you need to use the sc.IsUserAllowedForSCDLLName variable in 
your code. In the code example below, you will see code which checks this variable to see if the user is allowed to 
use the study. There is a section of code which adds a message to the Message Log telling the user that they are not 
authorized.

//This function is an example of using the sc.IsUserAllowedForSCDLLName 
variable
SCSFExport scsf_IsUserAllowedForSCDLLNameExample(SCStudyInterfaceRef sc)
{

  if (sc.SetDefaults)
  {
    // Set the configuration and defaults

    sc.GraphName = "IsUserAllowedForSCDLLName";
    sc.StudyDescription = "This function is an example of using the 
sc.IsUserAllowedForSCDLLName variable to protect a study.";
    sc.AutoLoop = 1;

    return;
  }

  // Do data processing

  if(sc.IsUserAllowedForSCDLLName == false)
  {
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    if(sc.Index == 0)
    {
      sc.AddMessageToLog("You are not allowed to use this study",1);
    }

    return;
  }
} 
    
Automated File Distribution System 
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Sierra Chart provides a feature where you are able to provide custom studies DLL, Study Collection and/or 
Chartbook files to users who have been authorized to use your Custom Studies developed for Sierra Chart. 

To manage these files, follow the instructions on the webpage after selecting the SCDLLName/Group Name on the 
Manage Custom Studies Users page.

When you activate a Sierra Chart user for your custom studies, they will automatically receive the files after 
starting Sierra Chart. If the user has a DLL file with the same name already that is being provided, it will be 
overwritten if the one that you are distributing is different. 

In the case of Chartbooks and Study Collections, these individual files will only be downloaded by Sierra Chart if 
the user does not already have them. However, the capability does now exist to automatically replace those types 
of files with the specific version of them that you want the user to have.

The compiled code in a custom studies DLL file cannot be reverse engineered. Since it was built with C++ and not 
C#. This is one huge advantage of C++ over C#. Additionally, it is high-performance native code which has proven 
to be solid and very fast. 

Remote Compiler Parameters
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32 Bit

[Link] - [Top]
i686-w64-mingw32-g++ -U NOMINMAX -march=i686 -mtune=i686 -O2 -shared -static 
-static-libgcc -static-libstdc++ -s -fno-rtti -fno-exceptions -std=gnu++11 
{InputFiles} -o Output.dll -Wno-deprecated
        
64 Bit
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x86_64-w64-mingw32-g++ -D _WIN64 -U NOMINMAX -march=x86-64 -mtune=x86-64 -O2 
-shared -static -static-libgcc -static-libstdc++ -s -fno-rtti -fno-
exceptions -std=gnu++11 {InputFiles} -o Output.dll -Wno-deprecated
        
Related Documentation
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• Working with ACSIL Arrays and Understanding Looping
• Definitions of Advanced Custom Study/System Interface Members
• ACSIL Programming Concepts
• Persistent Variables
• Using Drawing Tools from an Advanced Custom Study

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexcf5e.html?page=doc/ACS_ArraysAndLooping.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index6788.html?page=doc/ACSIL_Members.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd011.html?page=doc/ACSILProgrammingConcepts.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scGetPersistentInt
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index1397.html?page=doc/ACSILDrawingTools.html


• Advanced Custom Study Interaction With Menus, Control Bars, Mouse Pointer Events
• ACSIL Study Documentation Interface Members
• Automated Trading From an Advanced Custom Study
• Referencing Other Time Frames and Symbols When Using the ACSIL
• Using ACSIL Study Calculation Functions
• Working with the SCDateTime Variables and Values
• Example ACSIL Trading Systems
• Developing Custom Studies and Systems for Sierra Chart
• Step-By-Step Debugging
• Developing Custom Studies and Systems for Sierra Chart
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Introduction
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The instructions on this page explain how to create the necessary executable file, DLL (dynamic link library) file, 
from study source code or trading system study source code (.cpp file extension), so that you are able to use the 
study in Sierra Chart. Below are various sources for source code that you can compile into a DLL executable file 
for use in Sierra Chart.

• You may have been given source code from someone, possibly from a developer who developed a custom 
study or trading system for you for Sierra Chart.

• You may have developed your own custom ACSIL study or trading system and have the source code for it.
• You may want to use the source code for various studies and trading system studies posted on the Sierra 

Chart Support Board. The source code be could be inside of a cpp source code file, or the source code 
could be posted outside of a cpp file. Instructions for working with either of these forms of source code is 
documented here.

• You may want to create your own customized version of studies from Sierra Chart built-in studies. These 
are studies found in Analysis >> Studies >> Studies Available. The study functions for the built-in studies 
can be found in the studies#.cpp files in the /ACS_Source folder in the folder Sierra Chart is installed to 
on your system. 
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There are several of these files. Each one of them contains many of the built-in studies. 

To locate the source code for a particular Sierra Chart built-in study, refer to Searching for Source Code for 
Sierra Chart Built-In Studies. 

Step-By-Step Instructions
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1. Generally a developer of an Advanced Custom Study or studies for Sierra Chart will provide you a file that 

has a .DLL extension. If you have that file, then you do not need to follow the instructions on this page and 
instead refer to the How To Use an Advanced Custom Study section. However, if you were provided with 
the actual source code in a .CPP file or outside of a file, then the instructions on this page explain how to 
build a Custom Studies DLL file to actually use the study or studies.

2. If you have a full CPP file that has a #include <Sierrachart.h> and the SCDLLName lines at the top of 
the file (refer Example Source Code File to see what this looks like), then you will need to save the source 
code to the proper folder as explained in this step so that it can be compiled. If you have the text of the 
source code and these two lines are at the top, but it is not contained in a file, then you will need to save the 
source code to the proper folder as explained in this step so that it can be compiled. In all other cases skip to 
step 3. 

Save the complete CPP file that you have to the ACS_Source folder which is located in the Sierra Chart 
program folder on your computer system. If you only have the text of the source code and not the file, then 
you will first need to save it to a text file that has a CPP extension, using a text editor such as Notepad. In 
this case, also save it to the /ACS_source folder in the Sierra Chart program folder. 

It is essential that when using the Sierra Chart provided custom study compiler that the very top line of the 
source code file contains the line #include "sierrachart.h". The text within the quotation marks needs to 
exactly be "sierrachart.h". Otherwise, you may get compiler errors or be using an incorrect header file. 

At this point skip to the build step. 

3. If you do not see the #include and/or SCDLLName lines at the top of the source code file or source code 
text, then you have have an independent study function. Or, if you want to modify and use a study function 
in one of the studies#.CPP files in the /ACS_Source folder in the folder where Sierra Chart is installed to, 
and build a Custom Studies DLL file from that source code, then you also will be working with an 
independent study function. 

Note: The /ACS_Source/studies#.CPP files contain source code for most of the Sierra Chart studies. To 
find the source code for a particular Sierra Chart study, refer to Searching for Source Code for Sierra Chart 
Built-In Studies. 

4. Select Analysis >> New/Open Advanced Custom Studies File on the main menu. Make sure you are 
using the main instance of Sierra Chart for this. And not a sub instance. 

All custom studies DLL files, are automatically copied from the main instance to a sub instance when the 
sub instance is started. 

5. In the Filename box, enter a name without spaces for the source code file that will contain your study 
function and press the Open button.

6. The Notepad++ editor will open with a new file displayed with your specified name.
7. The empty skeleton study function that is at the top of this file should be selected and deleted. Paste the 

source code that you have copied from elsewhere at the end of the file. Select File >> Save on the menu to 
save the file.

8. If the source code you have copied has the #include "sierrachart.h" and/or SCDLLName lines at the top 
(see Example Source Code File below), then you need to overwrite the full contents of the file in the editor 
instead of pasting to the end of it. However, if the source code you have copied does not have #include 
"sierrachart.h" and/or SCDLLName at the top, then these lines must not be overwritten in the existing 
file (see Example Source Code File below). Example Source Code File
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//Make sure your custom studies source code file has the following two 
lines at the top of the file and in this order.

9.
10. // This must be exactly "sierrachart.h" to ensure you are referencing 

the correct header file.
11. #include "sierrachart.h"
12.
13. // Change the text within the quote marks to what you want to name your 

group of custom studies. 
14. SCDLLName("Custom Study DLL") 
15.
16. //This is the basic framework of a study function.
17. SCSFExport scsf_FunctionName(SCStudyInterfaceRef sc)
18. {
19.     if (sc.SetDefaults)
20.     {
21.         //Code in this section
22.         return;
23.     }
24.     // Data processing code
25. }
26.                     

27. Build Step: Go back to Sierra Chart and select Analysis >> Build Custom Studies DLL on the Sierra 
Chart menu. 

28. Select File >> Select Files on the menu of the Build Advanced Custom Studies DLL window. Select the 
file that you want to build a Custom Studies DLL file from, and press Open. This will be the file that you 
saved or created in the steps above.

29. Select Build >> Remote Build on the menu. The resulting DLL will be generated and put into the Sierra 
Chart Data Files Folder. If there are any errors they will be displayed in the Output frame on this window. 

You can also use the Build >> Build with Visual C++ - Release command to build the DLL using Visual 
C++ if the compiler has already been installed with the File >> Install Visual C++ Compiler. 

30. To use the study or studies in the Custom Studies DLL file that you have just built, select Analysis >> 
Studies >> Add Custom Study from the menu. For complete instructions, refer to the How To Use an 
Advanced Custom Study section.

31. If you wish to modify the source code you are building a Custom Studies DLL from, then refer to the Sierra 
Chart Advanced Custom Study Interface and Language page for the complete reference on this subject.

Obtaining Code From Support Board
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On the Sierra Chart Support Board you will be able to find code in 2 forms:

1. The source code is in an attached .CPP file. In this case, follow step number 2 in the Step-By-Step Instructions 
section.

2. The source code is directly in the post itself. In this case just select the code, right-click over it and select Copy 
on the displayed menu. Refer to the image below. In this case, follow step number 2 or 3 in the Step-By-Step 
Instructions section.
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Searching for Source Code for Sierra Chart Built-In Studies
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Follow these step-by-step instructions below to locate the source code for a particular Sierra Chart built-in study. 
These are the studies which are found in the Analysis >> Studies >> Studies Available list. 

1. Within Sierra Chart select Analysis >> New/Open Custom Studies File. 
2. In the list of files select Studies.cpp.
3. Press the Open button. The Notepad++ editor will be open and this file will be edited.
4. In Notepad++, select Search >> Find in Files... .
5. The Filters needs to be set to *.cpp. Or *.*.
6. Enable Follow Current Doc.
7. Disable Match Whole Word Only.
8. Disable Match Case.
9. In the Find What text box, enter the name of the study function you want to search for. This is the name as 

you find it in Analysis >> Studies >> Studies Available. 
10. Press the Find All button.
11. The search results will be displayed in the Search Results window. Select the particular relevant search 

result and double-click on it to navigate to that particular file and line within the file. You can then close the 
search results window. 

12. Once you go to the actual source code in a file from the search window, you then need to take a copy of the 
entire source code function which begins with scsf_ that contains the text you searched for.

13. To modify and compile this code into a custom studies DLL file, refer to Step-By-Step Instructions. 
14. There is also the SCStudyFunctions.CPP file in the /ACS_Source folder in the folder Sierra Chart is 

installed to on your system. This file contains the source code for most of the intermediate study calculation 
functions, like sc.SimpleMovAvg(), which are used by the study functions you find in the studies#.CPP 
files. 

It is not possible to build a custom studies DLL from these intermediate functions completely on their own, 
but you can take a copy of the source code of these intermediate study calculation functions, put them in 
your own source code file, make any necessary changes that you require, and call those functions from your 
primary study function which begins with scsf_*. The intermediate study calculation functions need to be 
placed above the study function where they are called from in the source code file.

Source Code for Some Built in Studies Not Available

[Link] - [Top]
The source code for some studies, this includes the Numbers Bars, Volume by Price, TPO Profile Chart, TPO 
Value Area Lines, Volume Value Area Lines, Study/Price Overlay, Market Depth Historical Graph studies, 
are not provided or available.

The main reason this is the case is because these are studies which are built into the main Sierra Chart core and not 
implemented using ACSIL. These studies require functionality which is beyond the current capabilities of ACSIL.

We will not provide source code for these studies, because the effort involved in that would be a major effort, 
inevitably we would get follow-up questions which is more of a burden for us and is not worth our time, and we do 
not think in virtually all cases, you would find the source code useful because it is not ACSIL compatible and is 
generally complex.

In the case where you want to create a study similar to Numbers Bars or the Volume by Price study, refer to 
Accessing Volume at Price Data Per Bar and Custom Free Form Drawing into Chart Window Using GDI 
(Graphics Device Interface). 

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
This documentation page provides an explanation on how to work with the three most common arrays in the Sierra 
Chart Advanced Custom Study Interface. 

It also discusses another important topic, the two methods of looping or iterating through all of the bars/columns in 
the chart. Looping through all of the bars/columns in the chart is necessary in order to fully calculate your study to 
produce a result that goes across the entire chart. 

The two methods of looping are Automatic Looping and Manual Looping. These are exclusive of each other and 
you will never use both methods of looping in the same function. Otherwise, you would cause significant 
inefficiencies.

The preferred method is Automatic Looping.

Overview of 
sc.BaseData[][]
sc.Subgraph[].Data[]
sc.Subgraph[].Arrays[][]

[Link] - [Top]
The three most common arrays you will work with are:

• sc.BaseData[][]
• sc.Subgraph[].Data[]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/indexc0ca.html?page=doc/Contents.php#AdvancedCustomStudySystemInterfaceandLanguage
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/indexcf5e.html?page=doc/ACS_ArraysAndLooping.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scBaseDataIn
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphData


• sc.Subgraph[].Arrays[][]
The sc.BaseData[][] arrays contain the data for the main price graph in the chart. The sc.BaseData[][] arrays are 
used as input data to your study.

The sc.Subgraph[].Data[] arrays, (shorthand notation: sc.Subgraph[][]), are for your studies displayable output 
and can be used to hold the results of background or intermediate calculations.

There are also the extra arrays, sc.Subgraph[].Arrays[][], that can be used to hold the results of background or 
intermediate calculations for a sc.Subgraph[].Data[] array that is graphed on the chart.

The next two sections provide examples on how to work with these arrays.

A good way to understand how to organize your study calculations and use the sc.Subgraph[] arrays to hold the 
results of those calculations is to ask yourself how would I do this if I were using one of the Sierra Chart 
Spreadsheet Studies. If your study would require 2 Spreadsheet columns, one for a background calculation and 
another for the final result to be graphed and visible, then you would use for example sc.Subgraph[0][sc.Index] 
(shorthand notation) for the final result to be graphed. Make sure sc.Subgraph[0].Name is set for the Subgraph. 
For the background calculation you would use sc.Subgraph[0].Arrays[0][sc.Index].

Array Indexing and Sizes

[Link] - [Top]
The sc.BaseData[][] arrays have 2 indexing operators ([]). The second indexing operator is for accessing the 
individual values within the chart Base Data array specified by the first indexing operator.

For the second indexing operator, the first element starts at 0, and the last element is sc.ArraySize - 1. Examples: 
sc.BaseData[SC_LAST][0], sc.BaseData[SC_LAST][sc.ArraySize-1]. An index value of 0 for the second 
indexing operator is the leftmost bar in the chart.

The size of the second array can also be determined by sc.BaseData[0].GetArraySize(). If this function returns 0, 
then the array is not allocated and is currently unused.

The sc.BaseDateTimeIn[] array has 1 indexing operator ([]). This operator is for accessing the individual 
SCDateTime variables within the sc.BaseDateTimeIn[] array. The first element starts at 0, and the last element is 
sc.ArraySize -1. Examples: sc.BaseDateTimeIn[0] , sc.BaseDateTimeIn[sc.ArraySize-1]. The first element is 
the Date-Time of the leftmost bar in the chart. This array always contains the starting time of the chart bars.

The sc.DateTimeOut[] array has 1 indexing operator ([]). This operator is for accessing the individual 
SCDateTime variables within the sc.DateTimeOut[] array. The first element starts at 0, and the last element is 
sc.OutArraySize -1. Examples: sc.DateTimeOut[0] , sc.DateTimeOut[sc.OutArraySize-1]. The first element is 
for the leftmost bar in the chart.

The sc.Subgraph[][] / sc.Subgraph[].Data[] arrays have 2 indexing operators ([]). sc.Subgraph[][] is a shorthand 
version of sc.Subgraph[].Data[]. The second indexing operator is for accessing the individual values within the 
Subgraph array specified by the first indexing operator. For the second indexing operator, the first element starts at 
0, and the last element is sc.ArraySize - 1. Examples: Examples: sc.Subgraph[0][0] , sc.Subgraph[0]
[sc.ArraySize-1]. An index value of 0 for the second indexing operator is the leftmost bar in the chart. 

If sc.IsCustomChart is set to 1, then the last element of sc.Subgraph[].Data[] is specified as 
sc.Subgraph[0].Data[sc.OutArraySize-1]. 

The sc.Subgraph[].Arrays[][] arrays have 3 indexing operators ([]). The third indexing operator is for accessing 
the individual values within the specified Extra Array (second indexing operator) for the specified Subgraph (first 
indexing operator). For the third indexing operator, the first element starts at 0, and the last element is sc.ArraySize 
-1. Examples: sc.Subgraph[0].Arrays[0][0] , sc.Subgraph[0].Arrays[0][sc.ArraySize-1] . An index value of 0 
for the third indexing operator is the leftmost bar in the chart. 

If sc.IsCustomChart is set to 1, then the last element of sc.Subgraph[].Arrays[][] is specified as 
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sc.Subgraph[0].Arrays[0][sc.OutArraySize-1]. 

With all of the above arrays and in the case of Automatic Looping, you would access the element at the current 
index (the index at which your study function needs to perform calculations at) by using sc.Index with the last 
indexing operator or with the single indexing operator if there is only one indexing operator supported with the 
array. 

Example: sc.BaseData[SC_LAST][sc.Index]. This will be understood better when you review the Automatic 
Looping/Iterating section.

To get the size of an array, use the GetArraySize() member function. Example: 
sc.Subgraph[0].Data.GetArraySize(). This is particularly useful when you have accessed an array from another 
chart which has different array sizes compared to the chart where the arrays were gotten from.

Automatic Array Bounds Correction

[Link] - [Top]
With all Advanced Custom Study Interface and Language provided arrays, they are all safe with the use of invalid 
index values with the indexing operators. 

When the specified index value is out of bounds, it will automatically be corrected to be just within the nearby 
bound. For example using a negative number with an indexing operator will result in the index being set to zero. 

When using an index value which is greater than or equal to the array size, will result in the index being set to the 
array size minus 1. For example the following code will access the first element of the array and will not cause any 
type of error or exception: sc.Subgraph[].Data[-1]. 

Automatic Looping/Iterating

[Link] - [Top]
When your study function uses automatic looping, then it is automatically called once for every bar or column in 
the chart when the study is initially calculated. If there are 100 bars in the chart, then it will be called 100 times 
when your study is initially calculated. After that, the study function is called as the latest bar is updated and new 
bars are added. 

sc.Index is set to the index of the bar/column in the chart that your study function is being called for. This is a zero 
(0) based index. During normal chart updating, sc.Index will initially start at the sc.Index value of the last prior 
call to the study function. This will be the index of the last bar in the chart before any new bars have been added.

For information about when the study function is called during normal chart updating after the initial calculation of 
the study, refer to When the Study Function Is Called.

sc.CurrentIndex and sc.Index are the same. They are two different variables that are set to the same index value 
always. You can use either one. Normally the documentation will refer to sc.Index. sc.Index is equal to the 
elements in the sc.BaseData[][] arrays that need to be processed and/or the elements in the sc.Subgraph[][] arrays 
that need to be filled in. This will be more clear when you look at the code example below.

If you are creating a custom chart by setting sc.IsCustomChart to 1 (true), this is very unlikely, then sc.Index 
only refers to the elements in the sc.BaseData[][] arrays to process, assuming your custom chart function uses the 
sc.BaseData[][] arrays. 

Automatic looping is activated by setting sc.AutoLoop = 1; in the code block at the top of your function for setting 
the defaults and configuration. When you create a new Advanced Custom Study file, the template function in that 
file, sets this variable to 1 (true). Therefore, by default, automatic looping is done for new functions. However, if 
sc.AutoLoop is not set, then its value will be zero and automatic looping will be off. 

sc.Index initially starts at 0 and increments up to sc.ArraySize -1 when the study is fully recalculated. This 
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happens when the chart is loaded or reloaded. Each time it increments, your study function is called again. There 
can be other cases for a full recalculation. For example, when you add or remove a study from a chart. Another 
case a full recalculation can occur is when you are using a custom chart such as the Renko Chart study or the Point 
and Figure Chart study and a new bar which was added by one of the studies is removed. In this case a full 
recalculation of the other studies is necessary. In this case sc.Index will start back at 0 and increment back up to 
the sc.ArraySize-1.

Here is an example of writing code that supports automatic looping:

/
*===========================================================================
=
This function demonstrates using sc.AutoLoop.
----------------------------------------------------------------------------
*/
SCSFExport scsf_AutoLoopExample(SCStudyInterfaceRef sc)
{

    if (sc.SetDefaults)
    {

        // Set the configuration and defaults
        sc.GraphName = "Auto Loop Example";

        sc.StudyDescription = "This is an example of the new auto loop 
method for Advanced Custom Studies.";

        // Setting sc.AutoLoop to 1 (true) means looping is performed
        // automatically. This means that if there are 100 bars in your
        // chart, this function is called 100 times initially.
        sc.AutoLoop = 1; // true

        sc.Subgraph[0].Name = "Average";
        sc.Subgraph[1].Name = "Back Reference Example";

        sc.Subgraph[3].Name = "Current Low Price";
        return;
    }

    // Do data processing
    sc.SimpleMovAvg(sc.BaseData[SC_LAST], sc.Subgraph[0], sc.Index, 10);

    // The following line demonstrates referencing data one element back 
from
    // the current index.
    sc.Subgraph[1][sc.Index] = sc.BaseData[SC_LAST][sc.Index - 1];

    // The following line demonstrates referencing data at the current 
index.
    sc.Subgraph[3][sc.Index] = sc.BaseData[SC_LOW][sc.Index];
}
    
Manual Looping/Iterating
[Link] - [Top]
This section describes manual array element looping or iterating. Manual looping is going to be more efficient than 



automatic looping because the study function is called only once during a full recalculation. 

However, Automatic Looping is easier to use unless your study function does not require automatic looping or it 
would instead work best with manual looping. For example, you would want to use manual looping if the custom 
study does not need to perform a calculation at each chart bar.

Manual looping needs to be properly implemented. If it is not implemented correctly by using sc.UpdateStartIndex, 
then it becomes very inefficient.

If sc.AutoLoop is set to zero (0), which is the default if it is not specified in the sc.SetDefaults code block at the 
top of the study function for setting the defaults and configuration, then manual looping is specified and you need 
to use a for loop in the study function to iterate through all the sc.BaseData[][] and sc.Subgraph[][] data array 
elements. 

The function must use the sc.UpdateStartIndex variable to determine what element Index to begin the for loop at. 
If you were to start the loop at position zero always, your study will be very inefficient. Instead you must use 
sc.UpdateStartIndex.

sc.Index is not used with manual looping. 

During normal chart updating and after the initial study calculation, refer to When the Study Function Is Called to 
know when the study function will be called.

When there is an event which will cause the study function to be called, it will be called at the Chart Update 
Interval set in Global Settings >> General Settings, and not more often. So it does not happen immediately 
upon, for example new market data received. It will be soon as the Chart Update Interval has elapsed and there is 
new data which causes an update.

The following is more information on sc.UpdateStartIndex and example code for manual looping:

More information about sc.UpdateStartIndex

sc.UpdateStartIndex is set by Sierra Chart to the index where your primary for loop will start looping from. This 
is the index in the sc.BaseData[][] arrays where updating has begun. This is the same index where updating should 
begin in the sc.Subgraph[][] arrays. 

If you are creating a custom chart, sc.IsCustomChart is set to true (this is very unlikely), then 
sc.UpdateStartIndex only refers to the sc.BaseData[][] element to process.

Example

for (int Index = sc.UpdateStartIndex; Index < sc.ArraySize; ++Index)

{

    // fill in the first subgraph with the last values

    sc.Subgraph[0][Index] = sc.BaseData[SC_LAST][Index];

} 

            

The above loop will always fill in and update the necessary elements in the one output (Subgraph) array we are 
using (sc.Subgraph[0][]). If you are using manual looping, most studies will require a primary for loop to iterate 
through the elements in the arrays unless one is clearly not required based upon what the study function is doing. 
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This is a good example of the primary loop that you will need to use. You will begin at sc.UpdateStartIndex. You 
will loop from there up to, but not including, sc.ArraySize. You do not include sc.ArraySize because the arrays 
are zero-based, meaning the last element in the array is at the index sc.ArraySize - 1.

See below for a complete study function using manual looping. 

Example Code

/
*===========================================================================
=
This function demonstrates manual looping using a for loop.
----------------------------------------------------------------------------
*/
SCSFExport scsf_ManualLoopExample(SCStudyInterfaceRef sc)
{

    if (sc.SetDefaults)
    {
        // Set the configuration and defaults
        sc.GraphName = "Manual Loop Example";

        sc.StudyDescription = "This is an example of using manual looping.";
        sc.AutoLoop = 0; // 0 is the default: there is no auto-looping

        sc.Subgraph[0].Name = "High Low Difference";
        sc.Subgraph[1].Name = "High - Low Average";

        sc.Subgraph[2].Name = "Back Reference Example";
        sc.Subgraph[3].Name = "Forward Reference Example";

        return;
    }
    
    // Do data processing
    for (int Index = sc.UpdateStartIndex; Index < sc.ArraySize; Index++)
    {    
        // Calculate the difference between the high and the low
        sc.Subgraph[0][Index] = sc.BaseData[SC_HIGH][Index] - 
sc.BaseData[SC_LOW][Index];

        // SimpleMovAvg will fill in the data element in sc.Subgraph[1] at 
index Index.
        sc.SimpleMovAvg(sc.Subgraph[0], sc.Subgraph[1], Index, 10);

        // Copy the previous last price (Index-1) to subgraph array number 3
        sc.Subgraph[2][Index] = sc.BaseData[SC_LAST][Index - 1];

        // Copy the next last price (Index+1) to subgraph array number 4
        sc.Subgraph[3][Index] = sc.BaseData[SC_LAST][Index + 1];
    }
}
        
When the Study Function is Called

[Link] - [Top]
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This section describes the different conditions for when a study function is called by a chart it is contained within. 
A study function begins with scsf_ and is contained in a CPP file. This file is compiled into a DLL file which is the 
executable file.

The study function will be called separately for each instance of the study. 

Initial/First Call

The initial or first call into a study function occurs when a study instance is added to a chart, a Chartbook is opened 
and a chart in that Chartbook contains an instance of the study, or a Study Collection is applied to a chart and an 
instance of the study is part of that Study Collection.

In the case when a Chartbook is opened, a study function for study instance on that chart is only called when the 
chart data loading is complete for that chart. When that data loading is complete, all of the studies on that chart are 
fully recalculated. 

There are at least two calls to the study function for the conditions described above. Once to set the defaults of the 
study. In this case sc.SetDefaults is set to 1. The second call is for the full calculation of the study. 

During this second call into the study function there is a full calculation. Read the description below.

Full Calculation/Recalculations

A study will be fully calculated/recalculated when it is added to a chart, any time its Input settings are changed, 
another study is added or removed from a chart, when the Study Window is closed with OK or the settings are 
applied. Or under other conditions which can cause a full recalculation. 

Other conditions include: When the chart the study is applied to is being referenced by another chart and the other 
chart has been fully recalculated, the chart data loaded, or a historical data download finishes. For more 
information, refer to References to Other Charts and Tagging. When there is a rebuilding of the internal Trades 
List in a chart, if it is being used, which can occur when changing the Trade Account on the chart or enabling or 
disabling Trade Simulation Mode.

In the case of manual looping, the study function will be called 1 time with sc.UpdateStartIndex set to 0, and 
usually will be called again when the chart is immediately updated after. On this additional call, 
sc.UpdateStartIndex is set to sc.ArraySize -1. 

In the case of automatic looping, the study function will be called once for each bar in the chart. 

sc.Index starts at 0 and increments for each bar in the chart. Therefore, this is a series of calls which can be many 
thousands of times. Once for each chart bar. This group of function calls is considered the full calculation of the 
study. 

After this full calculation is complete in the case of automatic looping, usually there will be an additional call into 
this study function when the chart is immediately updated after. During this additional call, sc.Index is set to 
sc.ArraySize -1. 

Update Study Function Calls

[Link] - [Top]
A study function will be called with either manual or automatic looping, with one or more of the conditions given 
below. None of the conditions described below, cause an immediate call. They flag that the study function needs to 
be called, and the call occurs at the Chart Update Interval set in Global Settings >> General Settings. 

Each individual chart can also override this setting and use their own independent Chart Update Interval. We 
recommend charts be set to use their own independent Chart Update Interval if they need to use either a shorter or 
longer interval compared to the global settings.
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The call into the study function will just be an update call with sc.Index/sc.UpdateStartIndex set to the prior 
array size - 1. The following are the conditions for when this call happens.

• There is new trade market data received
• Historical downloaded data received
• Bid and ask data received
• Market depth data received
• Fundamental data received
• New orders or order updates for the symbol and trade account the chart is set to.
• Trade Position updates for the symbol and trade account the chart is set to.
• When records are read from the chart data file during a Replay of an Intraday chart
• When using sc.UpdateAlways = 1. When there is one study on the chart which has this set to true, even a 

built in Sierra Chart study, this causes the chart to be calculated at every chart update according to the Chart 
Update Interval. At that time all studies on the chart will be calculated. Although only an update 
calculation.

• The Trade >> Trade Simulation Mode On state has been changed. This causes a call because of the order 
related data for the chart has changed even though there may not be any orders.

In these cases the study function will be called when the Chart Update Interval set in Global Settings >> 
General Settings elapses, and not more often. Therefore, it does not happen immediately upon, for example a new 
trade occurring for the symbol. It will be soon as the Chart Update Interval has elapsed and there is new data 
which causes an update for one of the given reasons. 

During an accelerated Chart Replay, the Chart Update Interval is reduced internally to a shorter time.

To access individual trades and bid/ask updates in between calls into the study function, use the following 
functions:

• sc.GetTimeAndSales
• sc.GetTimeAndSalesForSymbol
• sc.ReadIntradayFileRecordAtIndex
• sc.ReadIntradayFileRecordForBarIndexAndSubIndex

If a study function takes longer to calculate than the Chart Update Interval, this will lead to skipping of update 
calculations. For example, if a study takes 200 ms to calculate, which is a very long time, and the Chart Update 
Interval is 100 ms, then there is going to be skipping of chart updates as needed based on the study calculation 
time. 

Study Function Calling and Threads

[Link] - [Top]
Study calculations, the calling of a study function, the updating of a chart, and the drawing of the chart, all occurs 
on a single thread and this is the main thread of Sierra Chart.

Only one study function can run and be called at the same time. Each study is calculated one at a time and 
according to a calculation order determined by Sierra Chart.

Browsing of Custom Studies in DLL

[Link] - [Top]
When a user selects Analysis >> Studies >> Add Custom Study, all of the found study functions that begin with 
scsf_ in the DLL file are called with sc.SetDefaults set to true/1. This is so the actual names of them can be 
discovered and listed to the user in the Add Custom Study window. 

Array Types

[Link] - [Top]
The following are descriptions of the different types of arrays used in the Advanced Custom Study Interface and 
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Language for study and main price graph Subgraphs.

When getting one of these arrays with the various ACSIL Functions for getting an array from a study or a chart, a 
reference to the array is always made. Never in any case, is a copy made of the array. 

• SCFloatArray : This is an array of 4 byte float variables. This is the type of array used with the 
sc.BaseData[] and sc.Subgraph[].Data arrays. This type of array is a reference to an array which is 
internally allocated and maintained within Sierra Chart. It does not contain a copy of the data. Only a 
reference to the data. The contents of this type of array can be modified by the study function.

• SCFloatArrayRef: This type is a reference to a SCFloatArray array. So it effectively just directly 
references another array of float variables.

• SCDateTimeArray: This is an array of SCDateTime variables. This is the type of array used with the 
sc.BaseDateTimeIn[] array. This type of array is a reference to an array which is internally allocated and 
maintained within Sierra Chart. It does not contain a copy of the data. Only a reference to the data. The 
contents of this type of array can be modified by the study function.

• SCDateTimeArrayRef: This type is a reference to a SCDateTimeArray array. So it effectively just 
directly references another array of SCDateTime variables.

Array Indexing in Trading DOM Windows

[Link] - [Top]
A Trading DOM window is opened through File >> Find Symbol >> Open Trading DOM. It is a chart that 
consists of 1 chart bar which is not visible. 

However, if it contains studies, then it contains more than one bar and the number of bars it contains is going to be 
based upon the Chart >> Chart Settings.

The bar indexing and bar spacing in a Trading DOM window works just like any other chart. Although the bars are 
just not visible. So therefore, all of the information on this page applies to a Trading DOM window as well.

When Arrays are Cleared

[Link] - [Top]
All of the main price graph and study arrays in a chart are cleared when the chart is reloaded. For example this 
happens when using Chart >> Reload and Recalculate. 

The study arrays are cleared when making changes to studies through Analysis >> Studies.

Referencing Arrays in Other Charts

[Link] - [Top]
As explained on the Referencing Other Time Frames and Symbols When Using the ACSIL page, it is supported to 
access data in an ACSIL study from another chart and also programmatically open charts.

All of the details how to access the data in other charts is documented on that page.

When accessing data from another chart by functions which directly reference the other chart, a reference between 
the chart containing the study which calls a function like sc.GetStudyArraysFromChartUsingID, is set up between 
that chart and the chart specified by the ChartNumber parameter with the function. 

When the chart specified by ChartNumber is reloaded, or a historical data download completes for it, or it is fully 
recalculated, then the chart calling this function or a similar function will be tagged for a full recalculation.

In this way, the study making reference to another chart, will always be kept up to date automatically without 
having to do anything special. The only thing that the custom study needs to do is just perform standard 
calculations starting at the chart bar index specified by sc.UpdateStartIndex, in the case of when using manual 
looping. In the case of automatic looping, the study function will be called for the bar indexes that need to be 
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calculated.

*Last modified Wednesday, 17th April, 2024.
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ACSIL Interface Members - Introduction
Related Documentation

• ACSIL Interface Members - Introduction
• ACSIL Interface Members - Variables and Arrays
• ACSIL Interface Members - sc.Input Array
• ACSIL Interface Members - sc.Subgraph Array
• ACSIL Interface Members - Functions

ACSIL Interface Members - Introduction

The information on the pages linked to above applies to the Sierra Chart Advanced Custom Study Interface and 
Language (ACSIL). For complete information about the ACSIL, refer to Advanced Custom Study Interface and 
Language.

In the pages linked to above you will find all of the members of the Advanced Custom Study Interface available to 
your study function. These include variables, arrays, functions, and data structures. These members need to be 
prefixed with sc. when using them in your study function.

From time to time new interface members are added. If you use one of the members and receive a compiler error, 
then the possible cause is that you are not running the latest version of Sierra Chart. If a compiled Advanced 
Custom Study uses a member which is not supported in an older version of Sierra Chart that it is being used with, 
then when the study is used in that older version an error will be given in the Message Log indicating that a newer 
version is required.

An alternative method to access a sc.Subgraph[].Data array element is available. Example: sc.Subgraph[0]
[sc.Index] is equivalent to sc.Subgraph[0].Data[sc.Index]. These two methods are used interchangeably in this 
documentation.

*Last modified Wednesday, 22nd February, 2023.
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• sc.IsAutoTradingEnabled
• sc.IsAutoTradingOptionEnabledForChart
• sc.IsChartbookBeingSaved
• sc.IsChartTradeModeOn
• sc.IsCustomChart
• sc.IsFullRecalculation
• sc.IsKeyPressed_Alt
• sc.IsKeyPressed_Control
• sc.IsKeyPressed_Shift
• sc.IsUserAllowedForSCDLLName
• sc.KeyboardKeyEventCode
• sc.LastCallToFunction
• sc.LastFullCalculationTimeInMicroseconds
• sc.LastSize
• sc.LastTradePrice
• sc.LatestDateTimeForLastBar
• sc.LoadChartDataByDateRange
• sc.MaintainAdditionalChartDataArrays
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• sc.MaintainVolumeAtPriceData
• sc.NewBarAtSessionStart
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• sc.PlaceACSChartShortcutMenuItemsAtTopOfMenu
• sc.PointAndFigureBoxSizeInTicks
• sc.PointAndFigureReversalSizeNumBoxes
• sc.PointAndFigureXOGraphDrawTypeBoxSize
• sc.PointerHorzWindowCoord
• sc.PointerVertWindowCoord
• sc.PreserveFillSpace
• sc.PreviousClose
• sc.PriceChangesPerBar
• sc.ProcessIdentifier
• sc.ProtectStudy
• sc.PullbackVolumeAtPrice
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• sc.RangeBarValue
• sc.RealTimePriceMultiplier
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• sc.ReceivePointerEvents
• sc.ReconnectToExternalServiceServer
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• sc.ReplayStatus
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• sc.ResetAllScales
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• sc.RoundTurnCommission
• sc.SaveChartImageToFile
• sc.ScaleBorderColor
• sc.ScaleConstRange
• sc.ScaleIncrement
• sc.ScaleRangeBottom
• sc.ScaleRangeTop
• sc.ScaleRangeType
• sc.ScaleType
• sc.ScaleValueOffset
• sc.SCDataFeedSymbol
• sc.ScrollToDateTime
• sc.SecondsPerBar
• sc.SelectedAlertSound
• sc.SelectedTradeAccount
• sc.ServerConnectionState
• sc.ServiceCodeForSelectedDataTradingService
• sc.SetDefaults
• sc.StandardChartHeader
• sc.StartTime1
• sc.StartTime2
• sc.StartTimeOfDay
• sc.StorageBlock
• sc.StudyDescription
• sc.StudyGraphInstanceID
• sc.StudyRegionBottomCoordinate
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• sc.StudyRegionRightCoordinate
• sc.StudyRegionTopCoordinate
• sc.StudyVersion
• SC_SUBGRAPHS_AVAILABLE 
• SupportAttachedOrdersForTrading
• sc.SupportKeyboardModifierStates
• sc.SupportTradingScaleIn
• sc.SupportTradingScaleOut
• sc.Symbol
• sc.SymbolData
• sc.TextInput
• sc.TextInputName
• sc.TickSize
• sc.TimeScaleAdjustment
• sc.TradeAndCurrentQuoteSymbol
• sc.TradeServiceAccountBalance
• sc.TradeServiceAvailableFundsForNewPositions
• sc.TradeWindowConfigFileName
• sc.TradeWindowOrderQuantity
• sc.TradingIsLocked
• sc.TransparencyLevel
• sc.UpdateAlways
• sc.UpdateStartIndex (Manual Looping)
• sc.UseGlobalChartColors
• sc.UseGUIAttachedOrderSetting
• sc.UseHighResolutionWindowRelativeCoordinatesForChartDrawings
• sc.UserName
• sc.UseSecondStartEndTimes
• sc.UsesMarketDepthData
• sc.ValueFormat
• sc.ValueIncrementPerBar
• sc.VersionNumber
• sc.VolumeAtPriceForBars
• sc.VolumeAtPriceForStudy
• sc.VolumeAtPriceMultiplier
• sc.VolumePerBar
• sc.VolumeValueFormat

Variables and Arrays

sc.ACSVersion

[Link] - [Top]
Type: Read-only integer variable.

The sc.ACSVersion variable is set to the version number in the SierraChart.h header file that the custom study was 
compiled with. This version number corresponds to a particular Sierra Chart version number.

For the study to function in Sierra Chart it requires a Sierra Chart version equal to this version or higher.

sc.ActiveToolIndex

[Link] - [Top]
Type: Read-only integer variable.



sc.ActiveToolIndex is the array index corresponding to the second index used with the arrays sc.BaseData[][] and 
sc.Subgraph[][], that the current Drawing Tool is pointing to on the chart that the study function is applied to. 

This variable will not be updated when the Pointer tool is selected or when the Chart Values tool is selected, and 
not active.

This variable is always guaranteed to be up-to-date when sc.ReceivePointerEvents is set to a value which causes 
pointer events to be received by the study function, and the Pointer, Chart Values or Hand tool is selected, 
whether they are active or not.

When you use this variable it may be a good idea to set sc.UpdateAlways to 1, so that your study function is 
continuously called so it can be aware of the new tool position more often.

Alternatively you may want to use the Advanced Custom Study Interaction With Menus, Control Bars, Pointer 
Events functionality.

sc.ActiveToolIndex can also be at an index value which is in the fill space on the right side of the chart after the 
last bar. 

This index can be converted into a pixel coordinate with the sc.BarIndexToXPixelCoordinate function.

Example

 // Get the Open value of the bar that the tool is over
float OpenValueAtTool = sc.BaseData[SC_OPEN][sc.ActiveToolIndex];

//Get the Date-Time of the bar that the current tool is over.
SCDateTime BarDateTime = sc.BaseDateTimeIn[sc.ActiveToolIndex];
            
sc.ActiveToolYPosition

[Link] - [Top]
Type: Read-only integer variable.

sc.ActiveToolYPosition is the Y-axis coordinate in pixels of the current drawing tool's position over the chart your 
study function is applied to. This variable will not be updated when the Pointer tool is selected or when the Chart 
Values tool is selected, however not active.

When you use this variable it may be a good idea to set sc.UpdateAlways to 1, so that your study function is 
continuously called so it can be aware of the new tool position more often.

sc.ActiveToolYValue

[Link] - [Top]
Type: Read-only float variable.

The sc.ActiveToolYValue variable is the Y-axis value in the chart region that the mouse pointer is at when using 
one of the chart tools including the Chart Values tool. This is not the pixel position. It is the actual chart region 
value derived from the displayed graphs.

Example

float Value = sc.ActiveToolYValue;
            
sc.AlertConditionEnabled

[Link] - [Top]
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Type: Read/Write integer variable.

A value of 0 is used to disable the Alert Condition Formula for the study. A value of 1 is used to enable the Alert 
Condition Formula for the study.

sc.AlertConditionFlags

[Link] - [Top]
Type: Read-only integer variable.

sc.AlertConditionFlags will be a nonzero value when the Simple Alert Condition Formula on the the study is 
TRUE

Example

int AlertState = sc.AlertConditionFlags;
            
sc.AlertOnlyOncePerBar

[Link] - [Top]
Type: Read/Write integer variable.

sc.AlertOnlyOncePerBar can be set to 1 or 0 (TRUE/FALSE) to cause an Alert to be given only once per bar in 
the chart. This variable works with the sc.SetAlert() function.

The sc.AlertOnlyOncePerBar variable can also be changed through the Alert Options on the Study Settings 
window. 

sc.AllocateAndNameRenkoChartBarArrays

[Link] - [Top]
Type: Integer variable.

The sc.AllocateAndNameRenkoChartBarArrays variable only applies when 
sc.UsesCustomChartBarFunction is set to 1 and the study is creating custom chart bars. 

When sc.AllocateAndNameRenkoChartBarArrays is set to 1, then the sc.BaseData[SC_RENKO_OPEN][] and 
the sc.BaseData[SC_RENKO_CLOSE][] arrays have array elements added to them to match the standard arrays 
like sc.BaseData[SC_OPEN][], so that the elements of them which correspond with chart bars can then be set. 

These arrays will also be named "Renko Open" and "Renko Close" respectively. 

sc.ArraySize

[Link] - [Top]
Type: Read-only integer variable.

sc.ArraySize is set to the number of array elements (equivalent to chart bars), that are in the arrays of the chart the 
study instance is applied to.

sc.ArraySize applies to the sc.BaseDateTimeIn[], sc.BaseDataIn[][], and sc.Subgraph[][] arrays.

If you set sc.IsCustomChart to 1 (TRUE), sc.ArraySize does not apply to the sc.Subgraph[][] arrays. Refer to 
sc.OutArraySize, for more information.

Setting sc.IsCustomChart is uncommon, so in most cases this is not applicable.
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Example

// Copy all the Close elements from the BaseDataIn array
// to the Data array of the first Subgraph. 
// This example assumes that sc.AutoLoop = 0 (manual looping).

for (int BarIndex =  sc.UpdateStartIndex; BarIndex < sc.ArraySize; +
+BarIndex)
{
    // SC_LAST is for the Close values in OHLC bars
    sc.Subgraph[0].Data[BarIndex] = sc.BaseDataIn[SC_LAST][BarIndex];
}
            
sc.Ask

[Link] - [Top]
Type: Read-only float variable.

sc.Ask is the current Ask price value for the symbol if Bid and Ask data is available for the symbol.

If the chart is not replaying, then this will only be set and up-to-date when Sierra Chart is connected to the data 
feed. 

During a replay, this value is set. For additional information, refer to Trade Simulation Accuracy and Bid/Ask 
Prices During Replays.

sc.AskSize

[Link] - [Top]
Type: Read-only integer variable.

sc.AskSize is the current Ask size/quantity value for the symbol if Bid and Ask data is available for the symbol.

If the chart is not replaying, then this will only be set and up-to-date when Sierra Chart is connected to the data 
feed, and the market is open. 

During a replay, this value will be set to 1.

sc.AutoLoop

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0 (FALSE)

When sc.AutoLoop is set to 1 (TRUE), then sc.BaseData and sc.Subgraph[].Data[] array element looping is 
automatically performed. 

Otherwise, array element looping is manual and you will need to create your own internal loop to iterate through 
these arrays. 

It is preferred that you set sc.AutoLoop to 1 (TRUE) unless you do not require it. For a complete discussion on 
this, refer to Automatic Looping/Iterating.

sc.AutoLoop must only be set within the sc.SetDefaults code block at the top of the study function.
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Example

if (sc.SetDefaults)
{
    sc.AutoLoop = 1; // Enable auto-looping
} 
            
sc.AutoScalePaddingPercentage

[Link] - [Top]
Type: Read/Write float variable.

Initial value: .02

sc.AutoScalePaddingPercentage is a percentage value within the range of -1 to 1 where positive values mean more 
vertical scale padding, and negative values mean inverse vertical scale padding.

A value of 0.4 means that padding takes up 40% of the chart, and the graph uses the rest of the 60%. 

This is the value that gets changed when you use the Interactive Scale Range feature when you left click and drag 
the scale on the right side of the chart.

Example

sc.AutoScalePaddingPercentage = 0.5f;
            
sc.BaseDataEndDateTime[]

[Link] - [Top]
Type: Read-only SCDateTime Array.

The sc.BaseDataEndDateTime[] array contains the actual ending date time of a chart bar at the specified array 
index. The values in this array are only going to be most accurate when the Intraday Data Storage Time Unit is set 
to 1 Tick or 1 Second.

For information about array indexing and array sizes, refer to Array Indexing and Sizes.

For this array to be maintained and filled in, it is necessary to set sc.MaintainAdditionalChartDataArrays to 1 in the 
sc.SetDefaults code block.

The Date-Time at each element for a chart bar in this array, contains the last trade Date-Time within that chart bar. 
It is not necessarily at the last second or millisecond for the chart bar since trading does not necessarily end exactly 
at that time for a chart bar. 

Example

// Get the End DateTime at the current index.
SCDateTime BarEndDateTime = sc.BaseDataEndDateTime[sc.Index];
            
sc.BaseDataIn[][] / sc.BaseData[][]

[Link] - [Top]
Type: Read-only array of float arrays.

sc.BaseDataIn[][] / sc.BaseData[][] is an array of float arrays that contain the data for the main graph in the chart. 

The first use of square brackets on this object will get the specified array of the main graph on the chart. For 
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example: sc.BaseDataIn[SC_OPEN] will get the array of opening prices for each bar on the chart. The second use 
of square brackets will get an element inside the array that you received with the first set of square brackets.

For example: sc.BaseDataIn[SC_OPEN][sc.Index] will get the opening price for the bar at the array index your 
study function should do processing at when using Auto-Looping (the standard method of looping). The main 
graph is not necessarily the underlying data in the chart. For example, if you are using the Point and Figure study, 
then sc.BaseData[][] will contain the Point and Figure bar data.

For complete information about indexing and array sizes for the sc.BaseData[][] arrays, refer to the Array Indexing 
and Sizes section.

sc.BaseData[] and sc.BaseDataIn[] are both the same. They just have different names referring to the same array 
of arrays.

sc.BaseData[] / sc.BaseDataIn[] is meant to be read only, but there is no compiler enforcement of that 
implemented to avoid potential issues with defining these arrays as constant. A custom study can modify both of 
these arrays. But it should never do so.

The following lists all of the supported sc.BaseData[] / sc.BaseDataIn[] arrays and the corresponding constants 
that can be used. The descriptions for each are provided. These arrays provide access to the main price graph. The 
direct referencing arrays are also given, such as sc.Open[].

• sc.BaseData[SC_OPEN] or sc.Open[]: The array of opening prices for each bar.
• sc.BaseData[SC_HIGH] or sc.High[]: The array of high prices for each bar.
• sc.BaseData[SC_LOW] or sc.Low[]: The array of low prices for each bar.
• sc.BaseData[SC_LAST] or sc.Close[]: The array of closing/last prices for each bar.
• sc.BaseData[SC_VOLUME] or sc.Volume[]: The array of trade volumes for each bar.
• sc.BaseData[SC_NUM_TRADES] or sc.NumberOfTrades[]: The array of the number of trades for each 

bar for Intraday charts.
• sc.BaseData[SC_OPEN_INTEREST] or sc.OpenInterest[]: The array of the open interest data for each 

bar for Historical Daily or higher timeframe charts. This is not valid for Intraday charts. It will return the 
number of trades for each bar for Intraday charts.

• sc.BaseData[SC_OHLC]or sc.OHLCAvg[]: The array of the average prices of the open, high, low, and 
close prices for each bar.

• sc.BaseData[SC_HLC] or sc.HLCAvg[]: The array of the average prices of the high, low, and close 
prices for each bar.

• sc.BaseData[SC_HL] or sc.HLAvg[]: The array of the average prices of the high and low prices for each 
bar.

• sc.BaseData[SC_BIDVOL] or sc.BidVolume[]: The array of Bid Volumes for each bar. This represents 
the volumes of the trades that occurred at the Bid price or lower. A trade that occurs between the Bid or 
Ask and is considered a downtick, will have the volume of that trade added to Bid Volume.

• sc.BaseData[SC_ASKVOL] or sc.AskVolume[]: The array of Ask Volumes for each bar. This represents 
the volumes of the trades that occurred at the Ask price or higher. A trade that occurs between the Bid or 
Ask and is considered an uptick, will have the volume of the trade added to the Ask Volume.

• sc.BaseData[SC_UPVOL] or sc.UpTickVolume: This array contains the total volume of trades for the 
bar where the trades occurred at a higher price than the trade before or the symbol traded at the same price 
as before and previously it traded higher. 
For this to work properly, the Intraday Data Storage Time Unit setting in Global Settings >> Data/
Trade Service Settings needs to be 1 Tick. If it is not, then when the chart is reloaded, the historical up 
volume can change compared to real-time updating. In the case of Number of Trades, Volume, Range, 
Reversal, Renko, Delta Volume chart bars, the data in this array may not be correct if Chart >>Chart 
Settings >> Split Data Records is enabled, unless there is 1 Tick data being used and the chart bars are 
based on Number of Trades or a Range. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block. 

• sc.BaseData[SC_DOWNVOL] or sc.DownTickVolume: This array contains the total volume of trades 
for the bar where the trades occurred at a lower price than the trade before or the symbol traded at the same 
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price as before and previously it traded down. 
For this to work properly, the Intraday Data Storage Time Unit setting in Global Settings >> Data/
Trade Service Settings needs to be 1 Tick. If it is not, then when the chart is reloaded, the historical down 
volume can change compared to real-time updating. In the case of Number of Trades, Volume, Range, 
Reversal, Renko, Delta Volume chart bars, the data in this array may not be correct if Chart >>Chart 
Settings >> Split Data Records is enabled, unless there is 1 Tick data being used and the chart bars are 
based on Number of Trades or a Range. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block. 

• sc.BaseData[SC_BIDNT] or sc.NumberOfBidTrades: The array containing the total number of trades at 
the bid price or lower. For this to work properly, the Intraday Data Storage Time Unit setting in Global 
Settings >> Data/Trade Service Settings. needs to be 1 Tick. This will also not work on historical data 
that does not have bid volume. In the case of Tick, Volume, and Range charts, the data in this array may not 
be correct if Chart >>Chart Settings >> Split Data Records is enabled, unless you are using tick data and 
the chart is based on Ticks or a Range. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block. 

• sc.BaseData[SC_ASKNT] or sc.NumberOfAskTrades: The array containing the total number of trades 
at the ask price or higher. For this to work properly, the Intraday Data Storage Time Unit setting in 
Global Settings >> Data/Trade Service Settings needs to be 1 Tick. This will also not work on historical 
data that does not have ask volume. In the case of Tick, Volume, and Range charts, the data in this array 
may not be correct if Chart >>Chart Settings >> Split Data Records is enabled, unless you are using tick 
data and the chart is based on Ticks or a Range. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block. 

• sc.BaseData[SC_ASKBID_DIFF_HIGH]: The array containing the maximum difference between the 
Ask volume and the Bid volume for the bar at the specified Index. This is calculated at every tick during the 
creation of the bar. 
For the data in this array to be most accurate, the Intraday Data Storage Time Unit setting in Global 
Settings >> Data/Trade Service Settings needs to be 1 Tick. The data in this array will not be available 
for historical data that does not have Ask Volume and Bid Volume. 
For the chart to maintain the data in this array, you need to set sc.MaintainAdditionalChartDataArrays 
to TRUE in the sc.SetDefaults code block in your study function.

• sc.BaseData[SC_ASKBID_DIFF_LOW]: The array containing the minimum difference between the Ask 
volume and the Bid volume for the bar at the specified Index. This is calculated at every tick during the 
creation of the bar. For the data in this array to be most accurate, the Intraday Data Storage Time Unit 
setting in Global Settings >> Data/Trade Service Settings needs to be 1 Tick. The data in this array will 
not be available for historical data that does not have Ask volume and Bid Volume. 
For the chart to maintain the data in this array, you need to set sc.MaintainAdditionalChartDataArrays 
to TRUE in the sc.SetDefaults code block in your study function.

• sc.BaseData[SC_ASKBID_NUM_TRADES_DIFF_HIGH]: The array containing the maximum 
difference between the number of trades at the Ask price or higher and the number of trades at the Bid price 
or lower, for the bar at the specified Index. This is calculated at every tick during the creation of the bar. 
For the data in this array to be accurate, the Intraday Data Storage Time Unit setting in Global Settings 
>> Data/Trade Service Settings must be 1 Tick. The data in this array will not be available for historical 
data that does not have Ask and Bid volume. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block. 

• sc.BaseData[SC_ASKBID_NUM_TRADES_DIFF_LOW]: The array containing the minimum 
difference between the number of trades at the Ask price or higher and the number of trades at the Bid price 
or lower, for the bar at the specified Index. This is calculated at every tick during the creation of the bar. 
For the data in this array to be accurate, the Intraday Data Storage Time Unit setting in Global Settings 
>> Data/Trade Service Settings must be 1 Tick. The data in this array will not be available for historical 
data that does not have Ask and Bid volume. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block. 



• sc.BaseData[SC_UPDOWN_VOL_DIFF_HIGH]: The array containing the maximum difference between 
the total volume of trades for the bar where the trades occurred at a higher price than the trade before and 
the total volume of trades for the bar where the trades occurred at a lower price than the trade before. Also 
take note of the additional details explained in sc.BaseData[SC_UPVOL/SC_DOWNVOL]. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block.

• sc.BaseData[SC_UPDOWN_VOL_DIFF_LOW]: The array containing the minimum difference between 
the total volume of trades for the bar where the trades occurred at a higher price than the trade before and 
the total volume of trades for the bar where the trades occurred at a lower price than the trade before. Also 
take note of the additional details explained in sc.BaseData[SC_UPVOL/SC_DOWNVOL]. 
If you are using this array in your study function, you must set sc.MaintainAdditionalChartDataArrays 
to 1 in the sc.SetDefaults code block.

• sc.BaseData[SC_RENKO_OPEN]: In the case of a Renko chart set through Chart >> Chart Settings, 
this array provides the Renko Open price. This array is used to draw the Renko bar body.

• sc.BaseData[SC_RENKO_CLOSE]: In the case of a Renko chart set through Chart >> Chart Settings, 
this array provides the Renko Close price. This array is used to draw the Renko bar body.

• sc.BaseData[SC_BID_PRICE]: This array contains the bid prices at the time of the last trade for each bar. 
By default, the Bid and Ask prices are only recorded when there is a trade. 

When using this array in a study function, it is necessary to set sc.MaintainAdditionalChartDataArrays to 1 
in the sc.SetDefaults code block. 

For there to be Bid prices in this array, Sierra Chart must be set to a Tick by tick Data Configuration, the 
Intraday data file for the chart must contain tick by tick data, and contain a Bid and Ask prices. This is not 
supported with all Data and Trading services. 

• sc.BaseData[SC_ASK_PRICE]: This array contains the ask prices at the time of the last trade for each 
bar. By default, the Bid and Ask prices are only recorded when there is a trade. 

When using this array in a study function, it is necessary to set sc.MaintainAdditionalChartDataArrays to 1 
in the sc.SetDefaults code block. 

For there to be Ask prices in this array, Sierra Chart must be set to a Tick by tick Data Configuration, the 
Intraday data file for the chart must contain tick by tick data, and contain a Bid and Ask prices. This is not 
supported with all Data and Trading services.

• sc.BaseData[SC_ASK_BID_VOL_DIFF_MOST_RECENT_CHANGE]: This array contains a value 
indicating whether the SC_ASKBID_DIFF_HIGH or the SC_ASKBID_DIFF_LOW array was most 
recently changed. 

It will be set to 1 if the SC_ASKBID_DIFF_HIGH array at the corresponding element was most recently 
changed. It will be set to -1 if the SC_ASKBID_DIFF_LOW array at the corresponding element was most 
recently changed. When using this array in a study function, it is necessary to set 
sc.MaintainAdditionalChartDataArrays to 1 in the sc.SetDefaults code block. 

• sc.BaseData[PF_DIRECTION_ARRAY]: This array is only used with Point and Figure chart bars. 
Otherwise, the array is empty. 

At a particular chart bar index it will have a value of 1 if the Point and Figure chart bar is an Up bar. At a 
particular chart bar index it will have a value of -1 if the Point and Figure chart bar is an Down bar. 

The index value returned by sc.Input[].GetInputDataIndex(), corresponds to the array index constants given above. 
You can use this Input to select any of these array index constants to use with sc.BaseData[].

sc.BaseData is short-hand for sc.BaseDataIn.

Example

// Get the volume at the current index.
// This requires sc.AutoLoop = 1;
float Volume = sc.BaseData[SC_VOLUME][sc.Index];
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// Copy the Last price from the current index to sc.Subgraph 0
sc.Subgraph[0][sc.Index]=sc.BaseData[SC_LAST][sc.Index];
            
sc.BaseData References

[Link] - [Top]
A useful technique to make it easier to work with a single array for main price graph is to use a reference to the 
array. A reference to one of these arrays would be declared as SCFloatArrayRef. SCFloatArrayRef is a 
reference to the type of the arrays that are used in sc.BaseData[]. Below is an example of using a reference to one 
of the arrays in the chart.

Example

// Make a reference to the array of High prices called Highs
SCFloatArrayRef Highs = sc.BaseData[SC_HIGH];

// Get the high price at the current index
// This is the same as sc.BaseData[SC_HIGH][sc.Index]
float HighValue = Highs[sc.Index];
            
sc.BaseDateTimeIn[]

[Link] - [Top]
Type: Read-only SCDateTime array.

sc.BaseDateTimeIn[] is an array of the Date-Time for each bar in the chart. Each element of the array is a 
SCDateTime. 

The word In at the end of this array means input, which signifies that this array is input data for your study.

The Date-Time for a chart bar is the starting time of that bar. To get the ending Date-Time of the chart bar, use 
sc.BaseDataEndDateTime.

For information about array indexing and array sizes, refer to Array Indexing and Sizes.

The Time Zone of the Date-Times in the array is the same time zone as the chart. 

Example

// Get the DateTime at the current index.
SCDateTime BarDateTime = sc.BaseDateTimeIn[sc.Index];
            
Since this is a SCDateTime array, you can use the DateAt() and TimeAt() member functions to get just the date or 
just the time at a single bar.

Example

// Get the date
int BarDate = sc.BaseDateTimeIn.DateAt(sc.Index);

// Get the time
int BarTime = sc.BaseDateTimeIn.TimeAt(sc.Index);
            
sc.BasedOnGraphValueFormat
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[Link] - [Top]
Type: Read-only integer variable.

This variable uses the same values as sc.ValueFormat and is set to the Value Format for the graph set with the 
Based On setting on an instance the study which has been applied to the chart.

sc.BaseGraphAutoScalePaddingPercentage

[Link] - [Top]
Type: Read/Write float variable.

The sc.BaseGraphAutoScalePaddingPercentage variable is identical to sc.AutoScalePaddingPercentage except 
it is for the main price graph in the chart and not the study instance itself. 

sc.BaseGraphConstantRangeScaleMode

[Link] - [Top]
Type: Read/Write integer variable.

The sc.BaseGraphConstantRangeScaleMode variable is the constant range scale mode for the main price graph 
in the chart.

It can be any of the following constant values:

• CONST_RANGE_MODE_MANUAL = 0
• CONST_RANGE_MODE_AUTO_CENTER_LAST_BAR = 1 (Equivalent to Keep The Last Bar Within 

View)
• CONST_RANGE_MODE_AUTO_CENTER_LAST_PRICE = 2
• CONST_RANGE_MODE_AUTO_KEEP_LAST_BAR_WITHIN_TICKS_FROM_EDGE = 3
• CONST_RANGE_MODE_AUTO_CENTER_WHEN_BAR_BEYOND_TICKS_FROM_CENTER = 4

For more information, refer to the Chart Scale page.

sc.BaseGraphGraphDrawType

[Link] - [Top]
Type: Read/Write integer variable.

sc.BaseGraphGraphDrawType is set to the Graph Draw Type for the base graph in the chart. This is also known 
as the main price graph. This is a read/write value and can be changed.

Supported Values:

• GDT_CUSTOM
• GDT_OHLCBAR
• GDT_CANDLESTICK
• GDT_CANDLESTICK_BODY_ONLY
• GDT_LINEONCLOSE
• GDT_MOUNTAIN
• GDT_HLCBAR
• GDT_LINEONOPEN
• GDT_LINEONHLAVG
• GDT_STAIRSTEPONCLOSE
• GDT_HLBAR
• GDT_KAGI
• GDT_POINT_AND_FIGURE_BARS
• GDT_POINT_AND_FIGURE_XO
• GDT_BID_ASK_BAR
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• GDT_PRICE_VOLUME
• GDT_CANDLE_PRICE_VOLUME_BAR
• GDT_BLANK
• GDT_NUMBERS_BARS 
• GDT_NUMERIC_INFORMATION 
• GDT_RENKO_BRICK 
• GDT_RENKO_BRICK_WITH_WICKS
• GDT_CANDLESTICK_HOLLOW
• GDT_MARKET_DEPTH 
• GDT_VOLUME_LEVEL_TRADES 
• GDT_CANDLE_PRICE_VOLUME_BAR_HOLLOW 

sc.BaseGraphHorizontalGridLineIncrement

[Link] - [Top]
Type: Read/Write float variable.

The sc.BaseGraphHorizontalGridLineIncrement variable is the increment between the horizontal grid lines for 
the main price graph in the chart, if the chart is set to display the horizontal grid lines. Zero means that the setting 
is automatic.

For additional information, refer to Horizontal Grid Line Increment on the Chart Scale page. 

sc.BaseGraphScaleConstRange

[Link] - [Top]
Type: Read/write float variable.

The sc.BaseGraphScaleConstRange variable gets and sets the grayscale range for the chart base graph when it is 
using a Scale Type of Constant Range. For additional information, refer to the Chart Scale and Scale Adjusting 
documentation.

When changing the symbol of the chart, this constant range value gets reset to a default value based upon the Tick 
Size of the chart.

sc.BaseGraphScaleIncrement

[Link] - [Top]
Type: Read/write float variable.

This sets the Scale Increment for the main price graph. When it is set to a nonzero value, it will change the Scale 
Increment for the main price graph.

Example

sc.BaseGraphScaleIncrement= 0;
            
sc.BaseGraphScaleValueOffset

[Link] - [Top]
Type: Read/Write 32-bit float value.

The sc.BaseGraphScaleValueOffset variable is the percentage value, where 1% is .01, for the offset of the chart 
scale from the center. This applies to the main price graph for the study and not for the study itself.

This can be programmatically set and is also interactively set by the user through the Interactive Scale Move 
functionality. 
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Also refer to sc.ScaleValueOffset. 

sc.BaseGraphScaleRangeBottom

[Link] - [Top]
Type: Read/Write float variable.

The sc.BaseGraphScaleRangeBottom variable is the bottom/minimum value of a User Defined scale range for 
the main price graph in the chart.

In the user interface this setting is in Chart >> Chart Settings >> Scale >> Scale Range >> User-Defined >> 
Bottom of Range. 

This can be modified by the custom study.

To get and set the bottom of the User Defined scale range for the study itself, use sc.ScaleRangeBottom.

Example

float ScaleBottom = sc.BaseGraphScaleRangeBottom;
            
sc.BaseGraphScaleRangeTop

[Link] - [Top]
Type: Read/Write float variable.

The sc.BaseGraphScaleRangeTop variable is the top/maximum value of a User Defined scale range for the main 
price graph in the chart.

In the user interface this setting is in Chart >> Chart Settings >> Scale >> Scale Range >> User-Defined >> 
Top of Range. 

This can be modified by the custom study.

To get and set the top of the User Defined scale range for the study itself, use sc.ScaleRangeTop.

Example

float ScaleTop = sc.BaseGraphScaleRangeTop;
            
sc.BaseGraphScaleRangeType

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: SCALE_AUTO

The sc.BaseGraphScaleRangeType member allows you to determine and set the vertical scale range type for the 
main price graph (base graph) in the chart. It can be any of the following values:

• SCALE_AUTO
• SCALE_USERDEFINED
• SCALE_INDEPENDENT
• SCALE_SAMEASREGION
• SCALE_CONSTANT_RANGE
• SCALE_CONSTRANGECENTER
• SCALE_ZEROBASED 



• SCALE_ZEROCENTERED 
When using SCALE_USERDEFINED, it is necessary to also set sc.ScaleRangeTop and sc.ScaleRangeBottom.

Example

sc.BaseGraphScaleRangeType = SCALE_AUTO;
            
sc.BaseGraphValueFormat

[Link] - [Top]
Type: Read/Write integer variable.

The sc.BaseGraphValueFormat variable is an Integer indicating the Price Display Format/Value Format for 
the main graph in the chart. 

This is set through Chart >> Chart Settings. It is most useful to use with the sc.FormatGraphValue() function.

Example

SCString CurrentHigh = sc.FormatGraphValue(sc.BaseData[SC_HIGH]
[CurrentVisibleIndex], sc.BaseGraphValueFormat);
            
sc.Bid

[Link] - [Top]
Type: Read-only float variable.

sc.Bid is the current Bid price value for the symbol if Bid and Ask data is available for the symbol.

If the chart is not replaying, then this will only be set and up-to-date when Sierra Chart is connected to the data 
feed. 

During a replay, this value is set. For additional information, refer to Trade Simulation Accuracy and Bid/Ask 
Prices During Replays.

sc.BidSize

[Link] - [Top]
Type: Read-only integer variable.

sc.BidSize is the current Bid size/quantity value for the symbol if Bid and Ask data is available for the symbol.

If the chart is not replaying, then this will only be set and up-to-date when Sierra Chart is connected to the data 
feed, and the market is open. 

During a replay, this value will be set to 1. 

sc.BlockChartDrawingSelection

[Link] - [Top]
Type: Read/Write integer variable.

Refer to sc.BlockChartDrawingSelection.

sc.CalculationPrecedence

[Link] - [Top]
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Type: Read/Write integer variable.

Initial value: STD_PREC_LEVEL

sc.CalculationPrecedence is a variable that can be set to 3 possible values.

The default value is STD_PREC_LEVEL (standard precedence level), and will mean your study gets calculated 
relative to other studies on the same chart that your custom study is applied to, based on its position in the Analysis 
>> Studies >> Studies to Graph list for the chart.

A value of LOW_PREC_LEVEL (low precedence level) will mean your study gets calculated after all other 
studies with a standard precedence level.

A value of VERY_LOW_PREC_LEVEL (very low precedence level) will mean your study gets calculated after 
all other studies with standard and low precedence levels. You will want to use a very low precedence level if your 
study depends on other studies that have low precedence level, such as Study Moving Average or a study based on 
other study.

The reason why you would want to set this variable to a lower precedence level, is when you are using a function 
such as sc.GetStudyArray().

It is not necessary to set a low precedence when you are internally calculating study formulas, like when using 
sc.SimpleMovAvg().

For further information about study calculation precedence, refer to Study Calculation Precedence And Related 
Issues.

Example

sc.CalculationPrecedence = STD_PREC_LEVEL;
            
sc.CancelAllOrdersOnEntries

[Link] - [Top]
Type: Read/Write integer variable.

For the documentation for sc.CancelAllOrdersOnEntries, refer to CancelAllOrdersOnEntries on the Automated 
Trading Management page.

sc.CancelAllOrdersOnReversals

[Link] - [Top]
Type: Read/Write integer variable.

For the documentation for sc.CancelAllOrdersOnReversals, refer to CancelAllOrdersOnReversals on the 
Automated Trading Management page.

sc.CharacterEventCode

[Link] - [Top]
Type: Read integer variable.

The sc.CharacterEventCode variable is set to the ASCII value of the corresponding character pressed on the 
keyboard when the study has requested these events by setting sc.ReceiveCharacterEvents.

The study function will be called when a character key is pressed and the chart containing the study has the focus. 
Otherwise, this variable will not be set. 
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sc.ChartBackgroundColor

[Link] - [Top]
Type: Read/Write RGB integer color variable.

sc.ChartBackgroundColor sets the background color of the chart. This does not affect the global chart 
background color setting, only the chart specific setting. When setting this variable, it is also necessary to set 
sc.UseGlobalChartColors = 0 outside of the sc.SetDefaults code block, otherwise the variable is ignored.

Example

sc.UseGlobalChartColors = 0;

sc.ChartBackgroundColor = RGB(123,123,123);
            
sc.ChartBarSpacing

[Link] - [Top]
Type: Read/Write integer variable.

The sc.ChartBarSpacing vvariable is the spacing between the chart bars in pixels. This is for the chart your 
custom study is applied to.

The bar spacing can be changed by the custom study.

Example

int ChartBarSpacing = sc.ChartBarSpacing;
            
sc.ChartbookName

[Link] - [Top]
Type: Function returning SCString.

This member has been changed to a function effective with version 2152. 

The sc.ChartbookName function which returns a text string which contains the name of the Chartbook that 
contains the chart the study instance is applied to.

sc.ChartDataEndDate

[Link] - [Top]
Type: Read/Write integer variable.

When sc.LoadChartDataByDateRange is set to a nonzero value, then the sc.ChartDataEndDate variable specifies 
the last date to load into the chart.

This variable corresponds to Chart >> Chart Settings >> Use Date Range >> To.

If this is set to 0, then the last date available in the chart data file is loaded into the chart. For further information, 
refer to Use Date Range >> To. 

Changes to this variable do not go into effect until the study function returns. The chart will then be reloaded. 

sc.ChartDataStartDate

[Link] - [Top]
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Type: Read/Write integer variable.

When sc.LoadChartDataByDateRange is set to a nonzero value, then the sc.ChartDataStartDate variable 
specifies the first date to load into the chart.

This variable corresponds to Chart >> Chart Settings >> Use Date Range >> From.

If this is set to 0, then the earliest date available in the chart data file is loaded into the chart. For further 
information, refer to Use Date Range >> From. 

Changes to this variable do not go into effect until the study function returns. The chart will then be reloaded. 

sc.ChartDataType

[Link] - [Top]
Type: Read/write integer variable.

sc.ChartDataType is set to the data type of the underlying chart. This can be either Intraday data or Daily data.

Example

if (sc.ChartDataType == DAILY_DATA)
{
    // The chart is a Historical Daily chart

}
else if (sc.ChartDataType == INTRADAY_DATA)
{
    // The chart is an Intraday chart

}
            
sc.ChartNumber

[Link] - [Top]
Type: Read-only integer variable.

Every chart contained within a Chartbook has a unique number. 

sc.ChartNumber is set to the identifying number of the chart that the study is applied to. This is the same number 
that is shown on the top Region Data Line of the chart and on the chart window title bar.

If the identifying number of the chart calling the study function is #1, then the value of sc.ChartNumber will be 1.

sc.ChartRegion1BottomCoordinate

[Link] - [Top]
Type: Read-only integer variable.

The sc.ChartRegion1BottomCoordinate variable contains the Y-axis pixel coordinate that represents the bottom 
side of the rectangle that makes up Chart Region 1. For more information on chart regions, refer to Chart Window 
and Regions.

The top left pixel coordinate of the chart is at 0, 0. These coordinates increase moving towards the bottom and 
right. 
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sc.ChartRegion1LeftCoordinate

[Link] - [Top]
Type: Read-only integer variable.

The sc.ChartRegion1LeftCoordinate variable contains the X-axis pixel coordinate that represents the left side of 
the rectangle that makes up Chart Region 1. For more information on chart regions, refer to Chart Window and 
Regions.

The top left pixel coordinate of the chart is at 0, 0. These coordinates increase moving towards the bottom and 
right. 

sc.ChartRegion1RightCoordinate

[Link] - [Top]
Type: Read-only integer variable.

The sc.ChartRegion1RightCoordinate variable contains the X-axis pixel coordinate that represents the right side 
of the rectangle that makes up Chart Region 1. For more information on chart regions, refer to Chart Window and 
Regions.

The top left pixel coordinate of the chart is at 0, 0. These coordinates increase moving towards the bottom and 
right. 

sc.ChartRegion1TopCoordinate

[Link] - [Top]
Type: Read-only integer variable.

The scChartRegion1TopCoordinate variable contains the Y-axis pixel coordinate that represents the top side of 
the rectangle that makes up Chart Region 1. For more information on chart regions, refer to Chart Window and 
Regions.

The top left pixel coordinate of the chart is at 0, 0. These coordinates increase moving towards the bottom and 
right. 

sc.ChartTextFont

[Link] - [Top]
Type: Function returning SCString.

This member has been changed to a function effective with version 2152. 

The sc.ChartTextFont function returns a text string which contains the font name used by the chart. This is useful 
if you want to create a font that matches the chart text.

sc.ChartTradeModeEnabled

[Link] - [Top]
Type: Read-only integer variable.

The sc.ChartTradeModeEnabled variable indicates whether the Trade >> Chart Trade Mode On option is 
enabled or not. 

When the Chart Trade Mode On is enabled, this variable has a value of 1. Otherwise, it is 0.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index69b6.html?page=doc/WorkingWithCharts.html#ChartWindowandRegions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index69b6.html?page=doc/WorkingWithCharts.html#ChartWindowandRegions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index69b6.html?page=doc/WorkingWithCharts.html#ChartWindowandRegions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index69b6.html?page=doc/WorkingWithCharts.html#ChartWindowandRegions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index69b6.html?page=doc/WorkingWithCharts.html#ChartWindowandRegions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index69b6.html?page=doc/WorkingWithCharts.html#ChartWindowandRegions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexd011.html?page=doc/ACSILProgrammingConcepts.html#WorkingWithTextStrings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index96f7.html?page=doc/TradeMenu.html#ChartTradeModeOn


sc.ChartTradingOrderPrice

[Link] - [Top]
Type: Read-only double precision floating-point variable.

When in Chart Trade Mode, the sc.ChartTradingOrderPrice variable indicates the price level that the mouse 
pointer is at on the chart. This applies to the chart that the study function is applied to.

sc.ChartWindowHandle

[Link] - [Top]
Type: Read Only integer variable.

sc.ChartWindowHandle is the Windows API handle (HWND) for the chart window that the study is applied to. 
This is useful when making Windows API function calls that require a window handle. This is for advanced 
programming only.

The window handle is provided even when the study is first calculated after the Chartbook is opened that the study 
instance is contained within.

sc.ChartWindowIsActive

[Link] - [Top]
Type: Read-only integer variable.

The sc.ChartWindowIsActive variable is set to 1 when the chart that contains the study instance, is the active 
chart window within Sierra Chart. This means either that it has the focus, or it is considered the active chart 
window within Sierra Chart if no Sierra Chart window currently has the focus.

sc.ConnectToExternalServiceServer

[Link] - [Top]
Type: Write integer variable.

Set the sc.ConnectToExternalServiceServer variable to TRUE to perform the File >> Connect to Data Feed 
command from within your custom study. This is not performed immediately at the time you set this to TRUE. It is 
only done when your study function returns.

Also see sc.DisconnectFromExternalServiceServer and sc.ReconnectToExternalServiceServer.

Example

sc.ConnectToExternalServiceServer = TRUE;
            
sc.ConstantRangeScaleModeTicksFromCenterOrEdge

[Link] - [Top]
Type: Read/Write Integer variable.

The sc.ConstantRangeScaleModeTicksFromCenterOrEdge variable is set to the Ticks from Center setting for 
the Constant Range Scale Range. 

This variable applies only to the main price graph scale and not to the study scale. 

The study can change this variable. 
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sc.ContinuousFuturesContractLoading

[Link] - [Top]
Type: Read-only integer variable.

The sc.ContinuousFuturesContractLoading variable is set to 1 when a chart is in the process of loading the 
historical futures contract data when the Chart >> Chart Settings >> Symbol >> Continuous Contract option is 
enabled. Otherwise, if the option is not enabled or the chart is not loading the historical futures contract data, then 
this will be 0. This flag is useful to avoid certain processing in your study function during the loading process.

sc.ContinuousFuturesContractOption

[Link] - [Top]
Type: Read/Write integer variable.

The sc.ContinuousFuturesContractOption variable is equivalent to the Continuous Contract setting in Chart 
Settings.

This variable can be changed to update this Chart Setting.

The possible values are listed below. 

• CFCO_NONE = 0
• CFCO_DATE_RULE_ROLLOVER = 1
• CFCO_VOLUME_BASED_ROLLOVER = 2
• CFCO_DATE_RULE_ROLLOVER_BACK_ADJUSTED = 3
• CFCO_VOLUME_BASED_ROLLOVER_BACK_ADJUSTED = 4
• CFCO_FORWARD_CURVE_CURRENT_DAY = 5
• CFCO_ROLLOVER_EACH_YEAR_SAME_MONTH = 6

sc.ContractRolloverDate

[Link] - [Top]
Type: Read Only SCDateTime variable.

The sc.ContractRolloverDate variable is the rollover date associated with the futures symbol for chart the study 
instance is applied to.

For an example to use this variable, refer to the scsf_RolloverDateDisplay function in the /ACS_Source/
studies2.cpp file in the Sierra Chart installation folder.

sc.CurrencyValuePerTick

[Link] - [Top]
Type: Read/Write float variable.

sc.CurrencyValuePerTick is a variable that is set to the currency value per tick of the chart the study instance is 
applied to. 

This is the same as the Currency Value per Tick setting for the chart.

sc.CurrentSystemDateTime

[Link] - [Top]
Type: Read Only SCDateTime variable.

sc.CurrentSystemDateTime is the current Date and Time from your local computer's date and time, provided as a 
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SCDateTime variable.

The Time Zone setting in Global Settings >> Data/Trade Service Settings is applied to this SCDateTime 
variable. 

This member is not affected by the chart the study is applied to, when being replayed. In other words, it will 
always indicate the current system Date-Time.

This variable does not contain milliseconds. The resolution is to the second.

If you want to perform a particular action in a custom study at a particular time and want to make sure the study 
function is called at that time, then you should use sc.UpdateAlways = 1 in the sc.SetDefaults block of the study 
function. 

Example

SCDateTime DateTime = sc.CurrentSystemDateTime;
            
sc.CurrentDateTimeForReplay

[Link] - [Top]
Type: Read Only SCDateTime variable.

The sc.CurrentDateTimeForReplay variable is only set when a chart is replaying. It contains the current Date-Time 
in relation to the replaying chart and is relative to the starting Date-Time of the replaying chart. It is based upon the 
elapsed amount of time since the replay was started and the replay speed.

If you want to perform a particular action in a custom study at a particular time and want to make sure the study 
function is called at that time, then you should use sc.UpdateAlways = 1 in the sc.SetDefaults block of the study 
function. 

However, when there is an accelerated replay, a study function will not necessarily be called at the interval 
specified by the Chart Update Interval relative to the replay times. For example, if the chart is set to update every 
1000 milliseconds, during an accelerated replay it will not necessarily be called every theoretical second when 
using sc.UpdateAlways = 1.

During an accelerated replay, sc.CurrentDateTimeForReplay can be ahead of the expected time. For complete 
information, refer to the function sc.GetCurrentDateTime. sc.CurrentDateTimeForReplay is used with that 
function during a replay.

Example

SCDateTime CurrentDateTime;
if (sc.IsReplayRunning())
    CurrentDateTime = sc.CurrentDateTimeForReplay;
else
    CurrentDateTime = sc.CurrentSystemDateTime;
            
sc.CurrentSystemDateTimeMS

[Link] - [Top]
Type: Read-only SCDateTimeMS variable.

sc.CurrentSystemDateTimeMS is the current Date and Time from your local computer's date and time, provided 
as a SCDateTimeMS variable.

SCDateTimeMS is derived from SCDateTime. It contains all of the same functionality, except that it is 
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specialized for milliseconds. Comparisons done using this type are down to the nearest millisecond unlike the 
nearest second for SCDateTime. 

The Time Zone setting in Global Settings >> Data/Trade Service Settings is applied to this SCDateTimeMS 
variable. 

This member is not affected by the chart the study is applied to, when being replayed. In other words, it will 
always indicate the current system Date-Time.

This variable contains the Date-Time of the computer system down to the millisecond.

If you want to perform a particular action in a custom study at a particular time and want to make sure the study 
function is called at that time, then you should use sc.UpdateAlways = 1 in the sc.SetDefaults block of the study 
function. 

Example

SCDateTimeMS DateTimeWithMilliseconds = sc.CurrentSystemDateTimeMS;
            
sc.CurrentlySelectedDrawingTool

[Link] - [Top]
Type: Read-only integer variable.

sc.CurrentlySelectedDrawingTool

Example

int CurrentlySelectedDrawingTool
            
sc.CurrentlySelectedDrawingToolState

[Link] - [Top]
Type: Read-only integer variable.

sc.CurrentlySelectedDrawingToolState set to a constant indicating the state of the active drawing tool. This will 
be 0 when the tool is not active and > 0 when the tool is active. For example, when actively drawing a line with the 
Line Tool, this will be set to 1.

Example

int ToolState =  sc.CurrentlySelectedDrawingToolState;
            
sc.CustomAffiliateCode

[Link] - [Top]
Type: Function returning SCString.

This member has been changed to a function effective with version 2152. 

The sc.CustomAffiliateCode function returns a text string which contains the affiliate code associated with a 
particular Sierra Chart account.

This function has specialized uses and is not normally used. 

sc.CustomChartTitleBarName
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[Link] - [Top]
Type: Read/Write SCString variable.

The sc.CustomChartTitleBarName variable is for getting and setting the Chart >> Chart Settings >> Display 
>> Title Bar Name setting.

sc.DailyHigh

[Link] - [Top]
Type: Read Only float variable.

sc.DailyHigh is the current daily high for the symbol of the chart.

sc.DailyHigh is the same Daily High value displayed in the Window >> Current Quote Window. This data 
comes from the Current Quote Data from the connected data feed.

sc.DailyHigh is only valid when connected to the data feed or during a chart replay.

sc.DailyLow

[Link] - [Top]
Type: Read-only float variable.

sc.DailyLow is the current daily low for the symbol of the chart.

sc.DailyLow is the same Daily Low value displayed in the Window >> Current Quote Window. This data comes 
from the Current Quote Data from the connected data feed.

sc.DailyLow is only valid when connected to the data feed or during a chart replay.

sc.DailyStatsResetTime

[Link] - [Top]
Type: Read-only SCDateTime variable.

This is no longer used.

sc.DailyVolume

[Link] - [Top]
Type: Read-only integer variable.

sc.DailyVolume is the current daily volume for the symbol.

sc.DailyVolume is the same Daily Volume value displayed in the Window >> Current Quote Window. This data 
comes from the Current Quote Data from the connect to data feed.

sc.DailyVolume is only valid when connected to the data feed.

sc.DailyVolume will be 0 during a chart replay.

sc.DataFeedActivityCounter

[Link] - [Top]
Type: Read-only integer variable.

The sc.DataFeedActivityCounter variable is the activity counter for the incoming data feed that Sierra Chart is 
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currently connected to.

It is the same value shown on the Status Bar after DF:.

sc.DataFile

[Link] - [Top]
Type: Read/Write SCString variable.

sc.DataFile is a text string of the complete path and file name of the chart data file for the chart the study instance 
is applied to. 

This text string can be changed to change the symbol of the chart. 

When this is changed, the new data file will be loaded after the study function returns. So the data file will be 
changed before the next call into the study function which is called after the new data file is loaded.

Only the filename needs to be set. The path is ignored. The Global Settings >> General Settings >> Data Files 
Folder setting is used for the path.

The file extension has to be set. Use .dly for Historical charts and .scid for Intraday charts.

Example

// Specify a new chart data file
sc.DataFile = "QQQQ.scid";
            
sc.DataFilesFolder

[Link] - [Top]
Type: Function returning SCString.

This member has been changed to a function effective with version 2152. 

The sc.DataFilesFolder function returns a text string which contains the complete path to the Data files folder 
used by Sierra Chart. 

For further information, refer to Data Files Folder. 

sc.DataStartIndex

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0

Set sc.DataStartIndex to the index of the first element at which subgraphs should start to be drawn. This is to 
prevent Sierra Chart from drawing elements at the beginning of the sc.Subgraph arrays that do not have enough 
prior data to be properly calculated. For example: If you have a 10-bar moving average, this value should be set to 
9. It should be set to 9 instead of 10 because array index values always begin at 0.

Example

sc.DataStartIndex = 9; // Start drawing the subgraphs at element index 9 
(the 10th bar)
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sc.DateTimeOfLastFileRecord

[Link] - [Top]
Type: Read Only SCDateTime variable.

sc.DateTimeOfLastFileRecord is the Date-Time, as a SCDateTime variable, of the starting time of the last data 
record read from the chart data file which has been added to the chart.

sc.DateTimeOut[]

[Link] - [Top]
Type: Read/Write SCDateTime array.

sc.DateTimeOut[] is an array of the DateTimes for each of the bars you have created in a study which is set up as 
a custom chart. Each element is a SCDateTime. This array is only used when sc.IsCustomChart is set to 1 
(TRUE).

For additional information about indexing and array sizes, see Array Indexing and Sizes.

Example

// Set the element at our CustomIndex in sc.DateTimeOut to match the current 
index in sc.BaseDateTimeIn
sc.DateTimeOut[CustomIndex] = sc.BaseDateTimeIn[sc.Index];
            
sc.DaysToLoadInChart

[Link] - [Top]
Type: Read/Write integer variable.

The sc.DaysToLoadInChart variable is the number of days of data to load within the chart. It applies to both 
Intraday and Historical charts.

It is equivalent to Chart >> Chart Settings >> Use Number of Days to Load >> Days to Load.

Changes to this variable do not go into effect until the study function returns. At that time the chart will be 
reloaded and the new setting will go into effect. 

If you are reducing the value of this variable, the chart needs to be reloaded to reduce the amount of data in the 
chart. There is not the capability to remove data in the chart without the chart needing to reload. 

sc.DeltaVolumePerBar

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.DisconnectFromExternalServiceServer

[Link] - [Top]
Type: Write integer variable.

Set the sc.DisconnectFromExternalServiceServer variable to TRUE to perform the File >> Disconnect 
command from within your custom study. This is not performed immediately at the time you set this to TRUE. It is 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexac34.html?page=doc/SCDateTime.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexac34.html?page=doc/SCDateTime.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexcf5e.html?page=doc/ACS_ArraysAndLooping.html#ArrayIndexing
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scGetBarPeriodParameters
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scSetBarPeriodParameters


only done when your study function returns.

Also see sc.ConnectToExternalServiceServer and sc.ReconnectToExternalServiceServer.

Example

sc.DisconnectFromExternalServiceServer = TRUE;
            
sc.DisplayAsMainPriceGraph

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0 (FALSE)

If sc.DisplayAsMainPriceGraph is set to 1 (TRUE), then your study will become the main price graph for the 
chart. All other studies applied to the chart, will be based on it. You will also need to set sc.GraphRegion to 0, 
when setting this variable to 1 (TRUE). If it is set to 0 (FALSE), then your study is a standard study based on the 
existing main price graph.

Example

sc.DisplayAsMainPriceGraph = 1;
            
sc.DisplayStudyInputValues

[Link] - [Top]
Type: Read/Write integer variable.

sc.DisplayStudyInputValues is equivalent to the Display Input Values setting on the Study Settings window for 
the study. This variable can be set to either 1 to enable that option or to 0 to disable it.

Example

sc.DisplayStudyInputValues = 1;
            
sc.DisplayStudyName

[Link] - [Top]
Type: Read/Write integer variable.

sc.DisplayStudyName is equivalent to the Display Study Name setting on the Study Settings window for the 
study. This can be set to either 1 to enable that option or to 0 to disable it.

Example

sc.DisplayStudyName = 1;
            
sc.DLLNameUserServiceLevel

[Link] - [Top]
Type: Read-only 8-byte integer variable.

sc.DLLNameUserServiceLevel is used in conjunction with the sc.IsUserAllowedForSCDLLName variable. 

This variable returns the Service Level setting for an authorized user for the custom studies DLL that the function 



is in and the user has been authorized to use. 

This value is set through the Custom DLL Studies Management control panel accessed through your account on 
the Sierra Chart website.

This is a 64-bit integer variable which can be set to any value. You can set it to the numbers which represent, 
certain bits within the 64-bit variable being set.

Example

if (sc.DLLNameUserServiceLevel == 100)//Any number can be used.
{
  // Perform some action like executing the study
}
else
  return;// Do nothing and return
  
            
sc.DocumentationImageURL

[Link] - [Top]
Type: Read/Write SCString variable.

sc.DocumentationImageURL is a text string variable that can be set to an internet URL to an image providing an 
example of your study. For complete documentation refer to ACSIL Study Documentation Interface Members.

Example

sc.DocumentationImageURL = "http://www.sierrachart.com/images/
HomePageImages/HomePage_ChartWithStudies.png";
            
sc.DoNotRedrawChartAfterStudyReturns

[Link] - [Top]
Type: Read/Write Integer variable.

The sc.DoNotRedrawChartAfterStudyReturns variable can be set to 1 or a nonzero value to prevent the chart 
from being redrawn after the study function returns.

Every time the studies on a chart are calculated either as part of a full recalculation or an update calculation, the 
chart is redrawn. When this variable is set to 1, it prevents the chart from being redrawn. Even if other studies have 
not set this variable to 1 during the studies calculation, the chart will still be prevented from being redrawn if one 
of the studies has set this to 1.

The purpose of this variable is to improve performance (reduce CPU usage) when handling certain events that the 
study is notified of when the study function is called. This includes key events indicated through variables like 
sc.KeyboardKeyEventCode and Pointer Events. Some of these events should not cause the chart to be redrawn 
immediately but rather after some series of events as determined by the study function.

sc.DownloadingHistoricalData

[Link] - [Top]
Type: Read-only integer variable.

sc.DownloadingHistoricalData is considered out of date and has been replaced by the 
sc.ChartIsDownloadingHistoricalData function.
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sc.DrawACSDrawingsAboveOtherDrawings

[link] - [Top]
Type: Read/Write integer variable.

When the sc.DrawACSDrawingsAboveOtherDrawings variable is set to a non-zero value, Chart Drawings 
added by an Advanced Custom Study for the chart will be drawn above other User Drawn drawings. 

When this is set to 0, the Chart Drawings added by an Advanced Custom Study for the chart are drawn in the same 
way with respect to other Chart Drawing priorities.

sc.DrawBaseGraphOverStudies

[Link] - [Top]
Type: Read/Write Integer variable.

The sc.DrawBaseGraphOverStudies variable is the same as the Chart >> Chart Settings >> Display Main 
Chart Graph on Top of Studies setting. When it is set to a nonzero value, then the main chart graph will be 
displayed on top of other studies on the chart. Otherwise, the studies will be on top of the main chart graph.

Example

sc.DrawBaseGraphOverStudies = 1;
            
sc.DrawStudyUnderneathMainPriceGraph

[Link] - [Top]
Type: Read/Write integer variable.

When the sc.DrawStudyUnderneathMainPriceGraph variable is set to 1 (TRUE) the study will be displayed 
underneath the main price graph in the chart. Assuming sc.GraphRegion is set to 0. Otherwise, this variable is not 
relevant. When sc.DrawStudyUnderneathMainPriceGraph is set to 0 (FALSE), then the study is displayed 
above the main price graph in the chart.

Example

sc.DrawStudyUnderneathMainPriceGraph = 1;
            
sc.EarliestUpdateSubgraphDataArrayIndex

[Link] - [Top]
Type: Read/Write Integer Variable

sc.EarliestUpdateSubgraphDataArrayIndex is an index variable which can optionally be set to the earliest 
sc.Subgraph[].Data[] array index being modified during a study update in your study function.

There is no need to set this variable if a study does not make changes to a sc.Subgraph[].Data[] array at an index 
earlier than sc.UpdateStartIndex for manual looping, or the earliest sc.Index set for a study during an update when 
using automatic looping.

sc.EarliestUpdateSubgraphDataArrayIndex is referenced by the Study/Price Overlay study, the Color Bar 
Based on Alert Condition study, the Spreadsheet Studies, and other studies which depend on other studies so 
that they are aware of the earliest index that changes have occurred at in a source study in order for them to 
properly process that data.

This variable should not be set when sc.IsFullRecalculation is TRUE/1.



sc.EndTime1

[Link] - [Top]
Type: Read/Write Integer Variable

sc.EndTime1 is the first end time for a day on the chart.

This is equal to the Session Times >> End Time setting for the chart.

This variable is a SCDateTime TimeValue in seconds.

Also refer to sc.StartTime1.

sc.EndTime2

[Link] - [Top]
Type: Read/Write Integer Variable

sc.EndTime2 is the second end time for a day on the chart. This is only used if sc.UseSecondStartEndTimes is 
set to 1 (TRUE).

This is equal to the Session Times >> Evening End Time setting for the chart.

This variable is a SCDateTime TimeValue in seconds.

Also refer to sc.StartTime2.

sc.FileRecordIndexOfLastDataRecordInChart

[Link] - [Top]
Type: Read-only integer variable.

The sc.FileRecordIndexOfLastDataRecordInChart variable is the index of the last Intraday data record read 
from the Intraday data file or the file cache, used in the chart.

This is not necessarily the very last data record in the file. For example, if a replay is in progress, it can be earlier 
than the last record in the file or file cache.

In newer versions of Sierra Chart, due to file caching, this variable could refer to an index which has not yet been 
written to the Intraday data file.

sc.FilterChartVolumeGreaterThanEqualTo

[Link] - [Top]
Type: Read/Write float variable.

sc.FilterChartVolumeGreaterThanEqualTo is for setting and getting the Volume Filter value which excludes 
volume greater than or equal to the specified value.

This is the same Volume Filter >= value set through Chart >> Chart Settings.

sc.FilterChartVolumeLessThanEqualTo

[Link] - [Top]
Type: Read/Write float variable.

sc.FilterChartVolumeLessThanEqualTo is for setting and getting the Volume Filter value which excludes 
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volume less than or equal to the specified value.

This is the same Volume Filter <= set through Chart >> Chart Settings.

sc.FilterChartVolumeTradeCompletely

[Link] - [Top]
Type: Read/Write integer variable.

The sc.FilterChartVolumeTradeCompletely variable corresponds to the Filter Trade Completely Chart Setting.

It is set to 1/TRUE when the setting is enabled. Otherwise, it is 0. 

This variable can be changed by the study function and goes into effect after the study function returns. 

sc.FlagFullRecalculate

[Link] - [Top]
Write only integer variable.

The sc.FlagFullRecalculate variable can be set to 1 or a nonzero value to cause a full recalculation of all studies 
on the chart to occur after returning from the study function.

A full recalculation means in the case of automatic looping that the study function will be called for each bar in the 
chart starting at sc.Index 0. In the case of manual looping, the study function will be called and 
sc.UpdateStartIndex will be set to 0.

It is not recommended to use this because it is highly inefficient. Generally the reason this is used is due to 
programming problems within the study function itself and this is not an appropriate solution in those cases. 

sc.FlagToReloadChartData

[Link] - [Top]
Write only integer variable.

The sc.FlagToReloadChartData variable can be set to 1 or a nonzero value to cause a reload of the chart data 
from the data file after the study function returns. The reload does not happen immediately.

This reload is the same as selecting Chart >> Reload and Recalculate on the menu.

sc.FreeDLL

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0 (FALSE)

sc.FreeDLL is no longer required as of version 1836 and higher. As of that version, setting this has no effect.

sc.GlobalDisplayStudySubgraphsNameAndValue

[Link] - [Top]
Type: Read/Write integer variable.

sc.GlobalDisplayStudySubgraphsNameAndValue is equivalent to the Display Study Name, Subgraph Names 
and Subgraph Values - Global setting on the Study Settings window for the study. This can be set to either 1 to 
enable that option or to 0 to disable it.
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Example

sc.GlobalDisplayStudySubgraphsNameAndValue = 1;
            
sc.GlobalTradeSimulationIsOn

[Link] - [Top]
Type: Read-only integer variable.

sc.GlobalTradeSimulationIsOn is set to 1, when Trade >> Trade Simulation Mode On is enabled. Otherwise, 
it is set to zero.

Example

int TradeSimulationIsOn = sc.GlobalTradeSimulationIsOn;
            
sc.GraphDrawType

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: GDT_CUSTOM

sc.GraphDrawType can be set to one of the values in the list below.

When you use GDT_CUSTOM, which is the default, then the study will be able to use the 
sc.Subgraph[].DrawStyle member to set the Draw Style for each Subgraph.

When you use a setting other than GDT_CUSTOM, then the Graph Draw Type will be a type of price bar which 
uses the data in the sc.Subgraph[0 through 4].Data arrays. Use the: sc.Subgraph[SC_OPEN][] array for Open 
values, sc.Subgraph[SC_HIGH][] array for High values, sc.Subgraph[SC_LOW][] array for Low values, and 
the sc.Subgraph[SC_LAST][] array for Close or Last values.

In the case of GDT_CANDLE_VOLUME_BAR, use the sc.Subgraph[SC_VOLUME].Data[] array to control 
the width of the candlestick.

If you set this to a value other than GDT_CUSTOM and you also set the sc.DisplayAsMainPriceGraph variable 
to 1 (TRUE), you should calculate the average values and fill in the sc.Subgraph[SC_VOLUME][] and 
sc.Subgraph[SC_NUM_TRADES][] arrays. To calculate the averages, make a call to 
sc.CalculateOHLCAverages() near the end of the study function.

When you use a sc.GraphDrawType setting value other than GDT_CUSTOM, then the sc.Subgraph[].DrawStyle 
variable is automatically set for each of the relevant sc.Subgraphs needed by the sc.GraphDrawType. You cannot 
change them. 

Additionally, it is not possible when you are drawing a price bar type of graph (sc.GraphDrawType not equal to 
GDT_CUSTOM), to also use standard study lines or other Draw Styles using sc.Subgraph[4] and higher which are 
not used by the price bar graph draw types. In this case you will need to use a separate study.

Colors when using sc.GraphDrawType != GDT_CUSTOM: When using a sc.GraphDrawType that is not 
equal to GDT_CUSTOM, the PrimaryColor and SecondaryColor members of sc.Subgraph set the color of the 
bars. For more information, refer to Color Settings for Graph Draw Types. If you wish to color certain bars a 
certain type of color when using a price bar graph draw type, then you can use the sc.Subgraph[0-4].DataColor[] 
arrays.

Supported Values:

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphDrawStyle
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9099.html?page=doc/ChartStudies.html#DrawStyle
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scCalculateOHLCAverages
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index64f7.html?page=doc/GraphDrawTypesColorSettings.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphDataColor


• GDT_CUSTOM
• GDT_OHLCBAR
• GDT_CANDLESTICK
• GDT_CANDLESTICK_BODY_ONLY
• GDT_LINEONCLOSE
• GDT_MOUNTAIN
• GDT_HLCBAR
• GDT_LINEONOPEN
• GDT_LINEONHLAVG
• GDT_STAIRSTEPONCLOSE
• GDT_HLBAR
• GDT_KAGI
• GDT_POINT_AND_FIGURE_BARS
• GDT_POINT_AND_FIGURE_XO
• GDT_BID_ASK_BAR
• GDT_PRICE_VOLUME
• GDT_CANDLE_PRICE_VOLUME_BAR
• GDT_BLANK
• GDT_NUMBERS_BARS
• GDT_NUMERIC_INFORMATION (For complete documentation, refer to Numeric Information Table 

Graph Draw Type)
• GDT_RENKO_BRICK
• GDT_RENKO_BRICK_WITH_WICKS
• GDT_CANDLESTICK_HOLLOW
• GDT_MARKET_DEPTH
• GDT_VOLUME_LEVEL_TRADES
• GDT_CANDLE_PRICE_VOLUME_BAR_HOLLOW

In the case of when using GDT_POINT_AND_FIGURE_XO, if the Box Size is greater than the chart Tick Size, 
then it is necessary to set sc.PointAndFigureXOGraphDrawTypeBoxSize to the Box Size. 

To set the Graph Draw Type for the main price graph, it is necessary to use sc.BaseGraphGraphDrawType instead. 

Example

sc.GraphDrawType = GDT_OHLCBAR;
            
sc.GraphName

[Link] - [Top]
Type: Read/Write SCString variable.

sc.GraphName is the name of your study. This must be set when sc.SetDefaults is 1 (TRUE).

Example

sc.GraphName = "My Study";
            
sc.GraphRegion

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 1 or the next unused Chart Region.

sc.GraphRegion is the zero-based index of the Chart Region for the study graph to be displayed in. A value of 0 
means Chart Region 1, which is where the main price graph is drawn. A value of 1 means Chart Region 2, which is 
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directly under the main price graph.

Currently there are 8 Chart Regions available. Therefore, the maximum value can be 7.

It is not possible for a single study to draw in a Chart Region outside of what is specified with sc.GraphRegion. A 
separate study is required for each Chart Region.

If you want to force a particular Chart Region to be used and not allow it to be automatically selected by Sierra 
Chart when adding a new study instance to the chart, when you have set sc.GraphRegion to 1, then set 
sc.GraphRegion below the sc.SetDefaults code block in the study function, to the particular Graph Region you 
want to display the study in.

Example

sc.GraphRegion = 0; // Use the main price graph region
            
sc.GraphShortName

[Link] - [Top]
Type: Read/write SCString variable.

sc.GraphShortName is a text string that is set to the Short Name for the instance of the study function applied to 
the chart.

Example

SCString ShortName = sc.GraphShortName;
            
sc.GraphUsesChartColors

[Link] - [Top]
Type: Read/Write integer variable.

The sc.GraphUsesChartColors variable only applies when the sc.GraphDrawType is set to one of the price bar 
types like GDT_OHLCBAR .

When sc.GraphUsesChartColors is set to TRUE (1), this means that the colors of the drawn price bars will be set 
according to the colors specified for the chart itself and not the study sc.Subgraph[] colors. These chart colors can 
either be the global color settings, or the chart specific color settings.

When sc.GraphUsesChartColors is set to FALSE (0), this means that the colors of the drawn price bars will be 
set according to the colors specified by the study sc.Subgraph[] colors.

For additional details, refer to Color Settings for Graph Draw Types.

Example

 
sc.GraphUsesChartColors  = TRUE;
            
sc.HideDLLAndFunctionNames

[Link] - [Top]
Type: Read/Write integer variable.

When sc.HideDLLAndFunctionNames is set to 1/TRUE, then the DLL file name and study function name is not 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index64f7.html?page=doc/GraphDrawTypesColorSettings.php


displayed on the Study Settings window. Otherwise, there is a text field which displays these names.

sc.HideStudy

[Link] - [Top]
Type: Read/Write integer variable.

Initial Value: 0.

sc.HideStudy can be set to 1 (TRUE) to prevent the study from being displayed on the chart. Or set it to 0 
(FALSE), to display the study.

Example

sc.HideStudy = 1;
            
sc.HistoricalHighPullbackVolumeAtPriceForBars

[Link] - [Top]
Type: Read-only custom data array object of type c_VAPContainer.

The sc.HistoricalHighPullbackVolumeAtPriceForBars is like the sc.VolumeAtPriceForBars array. The data that 
it contains is the Volume at Price data for each bar in the chart, since the last price pullback from the bar High.

The data in this array will only be maintained when you have enabled Historical Pullback Data in Chart >> 
Chart Settings. For complete details, refer to the Historical Pullback Data section in the Chart Settings 
documentation.

sc.HistoricalLowPullbackVolumeAtPriceForBars

[Link] - [Top]
Type: Read-only custom data array object of type c_VAPContainer.

The sc.HistoricalHighPullbackVolumeAtPriceForBars is like the sc.VolumeAtPriceForBars array. The data that 
it contains is the Volume at Price data for each bar in the chart, since the last price pullback from the bar Low.

The data in this array will only be maintained when you have enabled Historical Pullback Data in Chart >> 
Chart Settings. For complete details, refer to the Historical Pullback Data section in the Chart Settings 
documentation.

sc.HistoricalPriceMultiplier

[Link] - [Top]
Type: Read-only float variable.

The sc.HistoricalPriceMultiplier variable contains the value of the Historical Price Multiplier Chart Setting for 
the chart.

sc.HTTPBinaryResponse

[Link] - [Top]
Type: Read-only character array (SCConstCharArray) 

The sc.HTTPBinaryResponse character string array contains the resulting response from a request.

sc.HTTPRequestID
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[Link] - [Top]
Type: Read-only integer variable.

The sc.HTTPRequestID variable is set to the request identifier for a completed HTTP request.

sc.IncludeInSpreadsheet

[Link] - [Top]
Type: Read/Write integer variable.

The sc.IncludeInSpreadsheet variable controls the Include In Spreadsheet Study Setting for the study.

Setting this variable to 1 means the option is enabled. Setting this variable to 0 means the option is disabled. 

sc.IncludeInStudySummary

[Link] - [Top]
Type: Read/Write integer variable.

The sc.IncludeInStudySummary variable controls the Include In Study Summary Study Setting for the study.

Setting this variable to 1 means the option is enabled. Setting this variable to 0 means the option is disabled. 

sc.CurrentIndex / sc.Index

[Link] - [Top]
Type: Read-only integer variable.

sc.CurrentIndex and sc.Index are the same. They are two different variables that are set to the same index value 
always. You can use either one. Normally the documentation will refer to sc.Index. 

sc.Index is used with automatic looping and is equal to the elements in the sc.BaseDataIn[][] arrays that need to 
be processed and/or the elements in the sc.Subgraph[].Data[] arrays that need to be filled in.

If you are creating a custom chart by setting sc.IsCustomChart to 1 (TRUE), this is very unlikely, then sc.Index 
only refers to the elements in the sc.BaseDataIn[][] arrays to process, assuming your custom chart function uses 
the sc.BaseDataIn[][] arrays.

For complete information, refer to Automatic Looping/Iterating.

The range of sc.Index is from 0 through and including sc.ArraySize -1. 

During chart updating when a new bar is added to the chart, sc.Index will always start the prior value of 
sc.ArraySize -1 and not the current value. 

sc.IndexOfFirstVisibleBar

[Link] - [Top]
Type: Read-only integer variable.

sc.IndexOfFirstVisibleBar is the index into the sc.BaseData[][] arrays for the first visible bar that is drawn on the 
chart. When the chart is first loaded, this index will be 0.

If the study function relies on this member and it needs to be aware of changes such as when the user scrolls the 
chart, then you will need to set sc.UpdateAlways to 1 (TRUE).

In the case where the study is replacing the main price graph because the study function has set 
sc.DisplayAsMainPriceGraph = 1 or it has set sc.IsCustomChart = 1, then as explained previously, this will be 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9099.html?page=doc/ChartStudies.html#StudySettings_IncludeInSpreadsheet
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9099.html?page=doc/ChartStudies.html#StudySettings_IncludeInStudySummary
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index40e9.html?page=doc/ACSIL_Members_scSubgraph.html#scSubgraphData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexcf5e.html?page=doc/ACS_ArraysAndLooping.html#AutomaticLoopingIterating


set to the index into the sc.BaseData[][] arrays, and not to the index into the resulting output array.

Example

// Get the Close value of the first bar that is drawn
float Value = sc.BaseData[SC_LAST][sc.IndexOfFirstVisibleBar];
            
sc.IndexOfLastVisibleBar

[Link] - [Top]
Type: Read-only integer variable.

sc.IndexOfLastVisibleBar is the index into the sc.BaseData[][] arrays for the last visible bar that is drawn on the 
chart. When the chart is first loaded, this index will be 0. This value is different than sc.ArraySize.

If the study function relies on this member and it needs to be aware of changes such as when the user scrolls the 
chart, then you will need to set sc.UpdateAlways to 1 (TRUE).

In the case where the study is replacing the main price graph because it has set sc.DisplayAsMainPriceGraph = 1 
or it has set sc.IsCustomChart = 1, then as explained previously, this will be set to the index into the 
sc.BaseData[][] arrays, and not to the index into the resulting output array.

Example

// Get the Close value of the last bar that is drawn
float Value = sc.BaseData[SC_LAST][sc.IndexOfLastVisibleBar];
            
sc.IntradayDataStorageTimeUnit

[Link] - [Top]
Type: Read-only integer variable.

sc.IntradayDataStorageTimeUnit is the Intraday Data Storage Time Unit setting in Global Settings >> Data/
Trade Service Settings. For more information, refer to Data/Trade Service Settings.

A value of 0 equals 1 Tick . A value greater than 0 is the number of Seconds in the Intraday Data Storage Time 
Unit. 

Example

int IDSTU = sc.IntradayDataStorageTimeUnit;
            
sc.IntradayChartRecordingState

[Link] - [Top]
Type: Read-only integer variable.

The sc.IntradayChartRecordingState variable indicates the current state related to the writing of data to the 
Intraday data file for the symbol of the chart the study instance is applied to. This is useful to prevent certain 
processing from occurring in the study function based on this state. 

It can be one of the following values:

• IDFRS_NOT_RECORDING_DATA
• IDFRS_HISTORICAL_DATA_DOWNLOAD_PENDING
• IDFRS_DOWNLOADING_HISTORICAL_DATA
• IDFRS_RECEIVING_REALTIME_DATA
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• IDFRS_FINISHED_RECEIVING_DATA
sc.IsAutoTradingEnabled

[Link] - [Top]
Type: Read-only integer variable.

The sc.IsAutoTradingEnabled variable indicates the state of the Trade >> Auto trading Enabled - Global menu 
command. A value of 1 means the option is enabled. A value of 0 means it is disabled.

Example

if(sc.IsAutoTradingEnabled)
{
}
            
sc.IsAutoTradingOptionEnabledForChart

[Link] - [Top]
Type: Read-only integer variable.

The sc.IsAutoTradingOptionEnabledForChart variable indicates the state of the Trade >> Auto Trading 
Enabled - Chart menu command. A value of 1 means the option is enabled. A value of 0 means it is disabled.

sc.IsChartbookBeingSaved

[Link] - [Top]
Type: Read Only integer variable.

The sc.IsChartbookBeingSaved variable is set to 1 just before the chart that contains the study that uses this 
variable, is being saved in the Chartbook. Otherwise, the variable is set to 0.

The study functions are called when a Chartbook is being saved in order for a study to take some action during that 
time. This would be for more specialized purposes. It is not typically used. 

The study which is checking this variable needs to set sc.UpdateAlways = 1 in the sc.SetDefaults code block, for it 
to be called periodically in order for it to know when the Chartbook saving is complete by checking for 
sc.IsChartbookBeingSaved == 0.

sc.IsChartTradeModeOn

[Link] - [Top]
Type: Read-only integer variable.

The sc.IsChartTradeModeOn variable is set to 1 if the Trade >> Chart Trade Mode On is active. Otherwise it is 
set to 0.

sc.IsCustomChart

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0 (FALSE)

Set sc.IsCustomChart to 1 (TRUE) in the sc.SetDefaults code block to make to make the study work as a custom 
chart.

A custom chart is used when you need to create a bar chart or some other style chart that is of a different size, 
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either or smaller or greater, than the underlying data it is based on. In other words, either smaller or greater than the 
existing price bars in the chart.

When the study functions as a custom chart, the study needs to control the size of its sc.Subgraph[].Data arrays by 
using the sc.ResizeArrays() and sc.AddElements() functions. The study will also need to set the Date-Times of 
each chart bar in the sc.DateTimeOut[] array.

For a complete example, refer to the scsf_CopyOfBaseGraph() function in the /ACS_Source/CustomChart.cpp 
file in the Sierra Chart installation folder.

You may want to use a custom chart to create your own specialized Range bar chart or Point and Figure chart.

The /ACS_Source/CustomChart.cpp file in the folder where Sierra Chart is installed to, provides an example of a 
simple custom chart. The scsf_PointAndFigureChart function in the /ACS_Source/studies8.cpp file provides a 
more advanced example.

Example

sc.IsCustomChart = 1; // Set this study as a custom chart

sc.GraphRegion = 0; // Custom charts need to be set to use chart region 0
            
sc.IsFullRecalculation

[Link] - [Top]
Type: Read-only integer variable.

The sc.IsFullRecalculation variable will be set to 1 (TRUE) when the chart is performing a full recalculation of 
the studies. 

For more information about a full recalculation, refer to the When the Study Function is Called section. 

This flag is useful to not perform certain processing in the study function when there is a full recalculation for 
efficiency or to perform certain initializations in the study function when there is a full recalculation. 

However, when performing certain initializations in the study function when there is a full recalculation when 
using Automatic Looping, also check that sc.Index equals 0 so that the initialization is not performed at every 
chart bar during the full recalculation. This is essential.

Due to how it is determined that there is a full recalculation of the study function, a chart with a single chart bar 
will always set sc.IsFullRecalculation to 1 when the study function is called.

Example

int& Variable1 = sc.GetPersistentInt(1);
if(sc.IsFullRecalculation)
{
    if (sc.Index == 0)//This line is needed for automatic looping
        Variable1 = 0;
}
            
sc.IsKeyPressed_Alt

[Link] - [Top]
Type: Read-only Integer variable.

The sc.IsKeyPressed_Alt variable is used to know when the Alt key has been pressed. The variable is set to 1 
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when the Alt key is depressed, otherwise it is set to 0.

For this variable to be set, it is necessary to set sc.SupportKeyboardModifierStates to a value of 1, otherwise the 
state of this keyboard modifier cannot be checked.

Whether a chart is active or not, it will still have this variable set if the key is pressed. To see if a chart is active, 
use sc.ChartWindowIsActive. 

sc.IsKeyPressed_Control

[Link] - [Top]
Type: Read-only Integer variable.

The sc.IsKeyPressed_Control variable is used to know when the Control key has been pressed. The variable is set 
to 1 when the Control key is depressed, otherwise it is set to 0.

For this variable to be set, it is necessary to set sc.SupportKeyboardModifierStates to a value of 1, otherwise the 
state of this keyboard modifier cannot be checked.

Whether a chart is active or not, it will still have this variable set if the key is pressed. To see if a chart is active, 
use sc.ChartWindowIsActive. 

sc.IsKeyPressed_Shift

[Link] - [Top]
Type: Read-only Integer variable.

The sc.IsKeyPressed_Shift variable is used to know when the Shift key has been pressed. The variable is set to 1 
when the Shift key is depressed, otherwise it is set to 0.

For this variable to be set, it is necessary to set sc.SupportKeyboardModifierStates to a value of 1, otherwise the 
state of this keyboard modifier cannot be checked.

Whether a chart is active or not, it will still have this variable set if the key is pressed. To see if a chart is active, 
use sc.ChartWindowIsActive. 

sc.IsUserAllowedForSCDLLName

[Link] - [Top]
Type: Read-only integer variable.

sc.IsUserAllowedForSCDLLName is used to authorize access to a study. For more information refer to 
Redistributing and Allowing Use Only by a Defined List of Users.

It is also possible to specify a Service-Level for an authorized user for a particular SCDLLName in the Custom 
DLL Studies Management control panel accessed through your account on the Sierra Chart website. To access 
this service level programmatically, refer to sc.DLLNameUserServiceLevel.

sc.KeyboardKeyEventCode

[Link] - [Top]
Type: Read integer variable.

The sc.KeyboardKeyEventCode variable is set to the standard Windows virtual key code when there is a 
keyboard keypress event and the study has requested these events by setting sc.ReceiveKeyboardKeyEvents.

Also refer to sc.SupportKeyboardModifierStates and sc.CharacterEventCode.
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sc.LastCallToFunction

[Link] - [Top]
Type: Read-only integer variable.

sc.LastCallToFunction is set to 1 (TRUE) when an Advanced Custom Study instance is in the process of being 
removed from the chart or the chart is being closed. 

This variable is useful if you want to do something before the study is removed from the chart or when the chart is 
being closed.

Example

if (sc.LastCallToFunction)
{

    // This study is being removed from the chart or the chart is being 
closed
    // Insert cleanup code here
}
            
sc.LastFullCalculationTimeInMicroseconds

[Link] - [Top]
Type: Read-only integer variable.

The sc.LastFullCalculationTimeInMicroseconds variable indicates the calculation time in microseconds of the 
last time the study was fully recalculated.

This variable does not indicate the time of an update calculation. 

An example of a full recalculation is when study settings are modified through Analysis >> Studies. When the OK 
or Apply buttons are pressed, all studies will be fully recalculated. 

sc.LastSize

[Link] - [Top]
Type: Read-only integer variable.

sc.LastSize is the volume of the last trade. This member will only be set when Sierra Chart is connected to the data 
feed and receiving current market data for the symbol of the chart, or during a chart replay.

This value for the chart is displayed in the Window >> Current Quote Window.

Example

int LastTradeSize = sc.LastSize;
            
sc.LastTradePrice

[Link] - [Top]
Type: Read-only float variable.

sc.LastTradePrice is the last trade price for the symbol of the chart the study is applied to.

This is the same value as LastPrice in Window >> Current Quote Window.
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sc.LastTradePrice usually will be equal to sc.BaseData[SC_LAST][sc.ArraySize -1] except when the Session 
Times in Chart Settings are excluding the data from the current time. In this last case, it will be set to the actual last 
trade price.

This member will only be set when Sierra Chart is connected to the data feed and a nonzero last trade price in the 
current quote data is being provided by the data feed.

This member will be set during a chart replay.

sc.LatestDateTimeForLastBar

[Link] - [Top]
Type: Read Only SCDateTime variable.

The sc.LatestDateTimeForLastBar variable is set to the Date-Time, as a SCDateTime value, of the very latest 
trade from the data feed that is included in the last bar in the chart. The data feed has a resolution down to the 
second. Or, it will be set to the starting Date-Time of the very latest chart data file record which has been read into 
the chart, whichever is greater.

The Date-Time of the latest data file record read into the chart, is affected by the Intraday Data Storage Time 
Unit . If this is set to greater than 1 second, then the Date-Time of that data file record may not be set to the most 
recent second received in that record.

During a replay, sc.LatestDateTimeForLastBar will always be set to the Date-Time of the latest data file record 
read into the chart.

sc.LatestDateTimeForLastBar is adjusted to the Sierra Chart Time Zone setting.

Example

SCDateTime DateTime = sc.LatestDateTimeForLastBar;
            
sc.LoadChartDataByDateRange

[Link] - [Top]
Type: Read/Write integer variable.

When sc.LoadChartDataByDateRange is set to a nonzero value, then the sc.ChartDataStartDate and 
sc.ChartDataEndDate variables specify the date range to load into the chart.

This variable corresponds to Chart >> Chart Settings >> Use Date Range.

sc.MaintainAdditionalChartDataArrays

[Link] - [Top]
Type: Read/Write integer variable.

sc.MaintainAdditionalChartDataArrays needs to be set to 1 (TRUE) to flag that the chart needs to maintain the 
following sc.BaseGraph[] arrays. This should be set in the sc.SetDefaults code block at the beginning of the 
function. These are the constants for these arrays:

• SC_UPVOL
• SC_DOWNVOL
• SC_BIDNT
• SC_ASKNT
• SC_ASKBID_DIFF_HIGH
• SC_ASKBID_DIFF_LOW
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• SC_ASKBID_NUM_TRADES_DIFF_HIGH
• SC_ASKBID_NUM_TRADES_DIFF_LOW

When sc.MaintainAdditionalChartDataArrays is set to 0 (FALSE), these arrays are not maintained by the chart.

sc.MaintainAdditionalChartDataArrays also causes the sc.BaseDataEndDateTime[] array to be filled in and 
maintained. 

Example

            

sc.MaintainHistoricalMarketDepthData

[Link] - [Top]
Type: Read/Write integer variable.

When this variable is set to TRUE/1, then historical market depth data will be loaded into the chart the study 
instance is applied to. The chart will need to be reloaded once after this has been set if the historical market depth 
data is not already loaded in the chart. Real-time market depth data will also be stored when this variable is TRUE.

It is necessary to set this to TRUE/1 when using c_ACSILDepthBars in the study function. 

The default for this variable is FALSE/0.

sc.MaintainReferenceToOtherChartsForPersistentVariables

[Link] - [Top]
Type: 16-bit Integer variable.

The default for sc.MaintainReferenceToOtherChartsForPersistentVariables is 1. This means that when using 
the sc.GetPersistent*FromChartStudy functions, when there is any update to the chart being referenced, then the 
chart that had a study that called the sc.GetPersistent*FromChartStudy function will be calculated so that the 
studies are aware of changes in the source chart. All of the studies will be calculated in this case.

When sc.MaintainReferenceToOtherChartsForPersistentVariables is set to 0, the above does not happen. 

sc.MaintainTradeStatisticsAndTradesData

[Link] - [Top]
Type: Read/Write integer variable.

If your study function uses the ACSIL Trading functions, uses the s_SCPositionData structure, or uses the 
sc.GetTradeStatisticsForSymbol() function, then sc.MaintainTradeStatisticsAndTradesData needs to be set to 
TRUE in the study function in order to maintain the necessary data for this functionality to all work properly.

Example

if(sc.SetDefaults)
{
    sc.MaintainTradeStatisticsAndTradesData = TRUE;
}
            
sc.MaintainVolumeAtPriceData

[Link] - [Top]
Type: Read/Write integer variable.
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Set sc.MaintainVolumeAtPriceData to 1 (TRUE), to have Sierra Chart maintain detailed volume at price data for 
the loaded bars in the chart your custom study is applied to.

Example

if (sc.SetDefaults)
{
    sc.MaintainVolumeAtPriceData = 1;
}
            
sc.NewBarAtSessionStart

[Link] - [Top]
Type: Read/Write integer variable.

The sc.NewBarAtSessionStart variable indicates the state of the Chart >> Chart Settings >> Session Times >> 
New Bar at Session Start setting. The variable will be 1 if this option is enabled or 0 if it is disabled.

Example

if (sc.NewBarAtSessionStart)
{
 //Do something when true
}
            
sc.NumberOfArrays

[Link] - [Top]
Type: Read-only integer variable.

Initial value: 1

sc.NumberOfArrays is the number of sc.Subgraph[].Data[] arrays that are allocated for the study to use. In other 
words this is the number of sc.Subgraph[] objects which have an allocated Data array starting at index 0. There 
are not going to be any skipped Subgraphs which would have an unallocated array. They will all be allocated up to 
the specified number starting 0. 

sc.NumberOfArrays gets set automatically as the study function uses the sc.Subgraph[].Data[] arrays. 

For example, if sc.Subgraph[3].Data[] is accessed, then sc.NumberOfArrays becomes set to 4. Although this 
value does not update until after the study function returns.

sc.NumberOfForwardColumns

[Link] - [Top]
Type: Read Only Integer variable.

The sc.NumberOfForwardColumns is set to the same value as the Number of Forward Columns setting in the 
Chart >> Chart Settings for the chart the study is applied to. 

sc.TicksPerBar / sc.NumberOfTradesPerBar

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
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sc.SetBarPeriodParameters functions.

sc.NumFillSpaceBars

[Link] - [Top]
Type: Read/Write integer variable.

sc.NumFillSpaceBars is the number of bars in the fill space on the right side of the chart. For additional 
information, refer to Right Side Fill Space. 

Example

// Make sure there are at least 10 bars of fill space
if (sc.NumFillSpaceBars < 10)

    sc.NumFillSpaceBars = 10;
            
sc.OutArraySize

[Link] - [Top]
Type: Read-only integer variable.

sc.OutArraySize is the number of array elements (equivalent to chart bars) that are in the output arrays for the 
chart the study is applied to.

This includes the sc.Subgraph[].Data[] arrays, the sc.Subgraph[].DataColor[] arrays if used, and the 
sc.DateTimeOut[] array.

Normally sc.OutArraySize is the same as sc.ArraySize. However, in the case when sc.IsCustomChart is used, 
the output arrays can have a different number of elements than the sc.BaseData[][] arrays.

sc.OutArraySize is updated when you use the sc.ResizeArrays() and sc.AddElements() functions.

Example

// Resize the output arrays to be half the current size of the output arrays
sc.ResizeArrays(sc.OutArraySize / 2);
            
sc.p_VolumeLevelAtPriceForBars

[Link] - [Top]
Type: Read-only custom data array object pointer of type c_VAPContainer.

When using the Large Volume Trade Indicator study, this causes volume data for trades with a volume over a 
particular volume threshold to be maintained for the price levels of those trades.

This data is contained within the sc.p_VolumeLevelAtPriceForBars member.

It is essential that the Large Volume Trade Indicator be added to the chart for the 
sc.p_VolumeLevelAtPriceForBars object to contain data.

sc.VolumeAtPriceForBars is a pointer to a c_VAPContainer. To access a function member of c_VAPContainer 
requires that you use the member of pointer operator ->. Refer to Member access operators.

A c_VAPContainer container contains many member functions to access the data within. These functions are 
documented in the sc.VolumeAtPriceForBars section on this page.
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Also refer to the /ACS_Source/VAPContainer.h header file for all of the available functions.

sc.PersistVars

[Link] - [Top]
sc.PersistVars is no longer supported. It is necessary to use the GetPersistent* functions instead. 

Existing compiled code will continue to work which uses the old sc.PersistVars structure, but it will not recompile. 
It will need to be updated to use the new functions.

sc.PlaceACSChartShortcutMenuItemsAtTopOfMenu

[Link] - [Top]
Refer to the sc.PlaceACSChartShortcutMenuItemsAtTopOfMenu page for information on this variable, as it is part 
of the Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.PointAndFigureBoxSizeInTicks

[Link] - [Top]
Type: Read Only Integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.PointAndFigureReversalSizeNumBoxes

[Link] - [Top]
Type: Read Only Integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.PointAndFigureXOGraphDrawTypeBoxSize

[Link] - [Top]
Type: Read/Write Float variable.

In the case of when sc.GraphDrawType is set to GDT_POINT_AND_FIGURE_XO, 
sc.PointAndFigureXOGraphDrawTypeBoxSize sets the Box Size for the X and O boxes. 

sc.PointerHorzWindowCoord

[Link] - [Top]
Type: Read Only integer variable.

The sc.PointerHorzWindowCoord is the X coordinate of the pointer in the chart window coordinates.

The chart window coordinate system uses the upper left hand corner to define the (0,0) point and increases to the 
right and down.

sc.PointerVertWindowCoord

[Link] - [Top]
Type: Read Only integer variable.

The sc.PointerVertWindowCoord is the Y coordinate of the pointer in the chart window coordinates.
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The chart window coordinate system uses the upper left hand corner to define the (0,0) point and increases to the 
right and down.

sc.PreserveFillSpace

[Link] - [Top]
Type: Read/Write integer variable.

This is the same as the Lock Fill Space command on the Chart menu. 

Set sc.PreserveFillSpace to 1 (TRUE) to prevent the fill space from being filled in as new bars are added to the 
chart or when the chart is being scrolled. Set it to 0 (FALSE) to allow the fill space to be filled in.

sc.PreviousClose

[Link] - [Top]
Type: Read-only float variable.

The sc.PreviousClose variable contains the current Settlement Price obtained from the Current Quote data. For 
more information, refer to Current Quote Window.

sc.PriceChangesPerBar

[Link] - [Top]
Type: Read/Write integer variable

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.ProcessIdentifier

[Link] - [Top]
Type: Read-only integer variable.

sc.ProcessIdentifier is the ID of Sierra Chart process. This variable is for advanced programming only.

sc.ProtectStudy

[Link] - [Top]
Type: Read/Write integer variable. 

When sc.ProtectStudy is set to 1, it will prevent the data from the Subgraph arrays from being accessed by other 
ACSIL studies and also prevents the study from being outputted to Spreadsheets using any of the Spreadsheet 
Studies.

When this is set to 0, none of the above happens and the data from the study is accessible normally.

sc.PullbackVolumeAtPrice

[Link] - [Top]
Type: Read-only custom data array object of type c_VAPContainer.

The sc.PullbackVolumeAtPrice array has the same type of data that is contained within the 
sc.VolumeAtPriceForBars array. It only contains data for the last bar in the chart. It contains the volume data for 
each price level since the last price pullback from the last bar High or Low.

The data contained in this array is what is displayed in the Numbers Bars study in the Pullback column, and could 
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be a high or low pullback based on the current bar state. This data is maintained when 
sc.MaintainVolumeAtPriceData is set to 1 (TRUE) in your custom study function.

When specifying the BarIndex parameter with the various VAP container functions, you must always use 0 for 
this parameter, since this array only contains data for a single bar.

sc.RangeBarType

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.RangeBarValue

[Link] - [Top]
Type: Read/Write float variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.RealTimePriceMultiplier

[Link] - [Top]
Type: Read/Write float variable.

The sc.RealTimePriceMultiplier variable contains the value of the Real-Time Price Multiplier for the chart.

sc.ReceiveCharacterEvents

[Link] - [Top]
Type: Read/Write integer variable.

When the sc.ReceiveCharacterEvents variable is set to 1 or a nonzero value, then the custom study function will 
be called immediately for any character key press events from the keyboard. 

The actual ASCII character code can be determined with the sc.CharacterEventCode variable. 

When the custom study function is called when a character key is pressed on the keyboard, this study function call 
is an efficient standard update calculation where sc.Index and sc.UpdateStartIndex be equal to sc.ArraySize - 1. 

The study function will know the reason it is being called by checking that sc.CharacterEventCode is nonzero. If it 
is nonzero, the study function only has to handle the character event and does not need to do anything else. It can 
still do whatever it requires, but does not have to do any calculations because at the usual time a calculation needs 
to be performed when the chart is updated, the study function will be called again. 

The flag variable sc.DoNotRedrawChartAfterStudyReturns can be set to specify to not redraw the chart window 
after a study function is called. This can be set when sc.CharacterEventCode is nonzero. This will make the 
process of handling these types of events very efficient. 

sc.ReceiveKeyboardKeyEvents

[Link] - [Top]
Type: Read/Write integer variable.

When the sc.ReceiveKeyboardKeyEvents variable is set to 1 or a nonzero value, then the custom study function 
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will be called immediately for any key press events from the keyboard. This also includes the letter keys as well.

The actual key code can be determined with the sc.KeyboardKeyEventCode variable. The actual value is a 
standard Windows virtual key code. 

For a listing of the virtual key codes, refer to Virtual-Key Codes. 

In the case of an alphanumeric key, you can receive the actual ASCII code for the key pressed with the 
sc.CharacterEventCode variable. 

When the custom study function is called when a key is pressed on the keyboard, this study function call is an 
efficient standard update calculation where sc.Index and sc.UpdateStartIndex be equal to sc.ArraySize - 1. 

The study function will know the reason it is being called by checking that sc.KeyboardKeyEventCode or 
sc.CharacterEventCode is nonzero. 

If either of these is nonzero, the study function only has to handle the key press event and does not need to do 
anything else. It can still do whatever it requires, but does not have to do any calculations because at the usual time 
a calculation needs to be performed when the chart is updated, the study function will be called again. 

The flag variable sc.DoNotRedrawChartAfterStudyReturns can be set to specify to not redraw the chart window 
after a study function is called. This can be set when sc.KeyboardKeyEventCode or sc.CharacterEventCode is 
nonzero. This will make the process of handling these types of events very efficient. 

If a single keyboard key is pressed, like an alphanumeric key, you can use either sc.KeyboardKeyEventCode or the 
sc.CharacterEventCode variables to obtain that particular key value. 

When detecting key combinations by using for example sc.IsKeyPressed_Control, and detecting that state along 
with an alphanumeric key, it is best to use sc.CharacterEventCode. 

When detecting key combinations which have already been mapped to particular commands through Global 
Settings >> Customize Keyboard Shortcuts, is not possible to detect the usage of these keyboard combinations 
through ACSIL. 

sc.ReceivePointerEvents

[Link] - [Top]
Type: Read/Write integer variable.

sc.ReceivePointerEvents can be set to ACS_RECEIVE_NO_POINTER_EVENTS, 
ACS_RECEIVE_POINTER_EVENTS_WHEN_ACS_BUTTON_ENABLED, 
ACS_RECEIVE_POINTER_EVENTS_ALWAYS, 
ACS_RECEIVE_POINTER_EVENTS_ALWAYS_FOR_ALL_TOOLS for the study function to receive 
mouse Pointer related events. 

For complete details, refer to Receiving Pointer Events.

sc.ReconnectToExternalServiceServer

[Link] - [Top]
Type: Write integer variable.

Set the sc.ReconnectToExternalServiceServer variable to TRUE to perform the File >> Disconnect and then the 
File >> Connect to Data Feed commands from within your custom study. This is not performed immediately at 
the time you set this to TRUE. It is only done when your study function returns.

Also see sc.DisconnectFromExternalServiceServer and sc.ConnectToExternalServiceServer.
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Example

sc.ReconnectToExternalServiceServer = TRUE;
            
sc.RenkoNewBarWhenExceeded

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.RenkoReversalOpenOffsetInTicks

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.RenkoTicksPerBar

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.RenkoTrendOpenOffsetInTicks

[Link] - [Top]
The sc.RenkoTrendOpenOffsetInTicks is the number of Ticks for the Trend Offset for Flex Renko chart bars. 
Each tick is equivalent to the chart Tick Size.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.ReplayStatus

[Link] - [Top]
Type: Read-only integer variable.

The sc.ReplayStatus variable indicates the current replay status for the chart the study is applied to. It can be one 
of the following constants:

• REPLAY_STOPPED: The chart is not replaying. 
• REPLAY_RUNNING: The chart is replaying. 
• REPLAY_PAUSED: The chart is considered in a replaying state, however the replay is paused. 

Example

int ReplayStatus = sc.ReplayStatus;
            
sc.ResetAlertOnNewBar

[Link] - [Top]
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Type: Read/Write integer variable.

sc.AlertOnlyOncePerBar can be set to 1 or 0 (TRUE/FALSE) to force an alert set with sc.SetAlert() to reset 
when there is a new bar. This works with the sc.SetAlert() function.

sc.ResetAllScales

[Link] - [Top]
Type: Read/Write integer variable.

When the sc.ResetAllScales variable is set to a value of 1, all the graphs in the chart associated with the study that 
called this function will have their scales reset to their default values.

sc.ReversalTicksPerBar

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.RightValuesScaleLeftCoordinate

[Link] - [Top]
Type: Read-only integer variable.

sc.RightValuesScaleLeftCoordinate is set to the pixel coordinate for the left of the Values Scale on the right side 
of the chart that the study function instance is applied to.

Also refer to sc.RightValuesScaleRightCoordinate. 

sc.RightValuesScaleRightCoordinate

[Link] - [Top]
Type: Read-only integer variable.

sc.RightValuesScaleRightCoordinate is set to the pixel coordinate for the right of the Values Scale on the right 
side of the chart that the study function instance is applied to.

This right coordinate is included in the right side Values Scale. It is not one pixel beyond the right side which 
would be the case if bounding coordinates were being provided. 

Also refer to sc.RightValuesScaleLeftCoordinate. 

sc.RoundTurnCommission

[Link] - [Top]
Type: Read-only integer variable.

sc.RoundTurnCommission is the Round Turn Commission set for the symbol or symbol pattern in the Global 
Symbol Settings.

If the chart the study instance is on is open at the time that you have set the Round Turn Commission or changed 
this value in the Global Symbol Settings, it is necessary to go to that chart and select Chart >> Reload and 
Recalculate, to be able to access the value using sc.RoundTurnCommission.
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sc.SaveChartImageToFile

[Link] - [Top]
Write-only integer variable.

Set sc.SaveChartImageToFile to 1 or a nonzero number, to flag to save an image of the chart the study is applied 
to, to a file in the Images subfolder in the folder where Sierra Chart is installed to. 

This operation is performed after your study function returns and all other studies on a chart are calculated. The 
saving operation is performed when the chart is next updated which occurs at the Chart Update Interval setting in 
Global Settings >> General Settings or the chart specific setting in Chart >> Chart Settings.

The Filename is the Symbol of the chart plus a timestamp which includes resolution down to the millisecond.

Also refer to sc.SaveChartImageToFileExtended() and sc.UploadChartImage(). 

Example

sc.SaveChartImageToFile = 1;//Save the chart image to a file when the study 
function returns
            
sc.ScaleBorderColor

[Link] - [Top]
Type: Read/Write integer variable.

sc.ScaleBorderColor

Example

unsigned int ScaleBorderColor;
            
sc.ScaleConstRange

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0

sc.ScaleConstRange is the range, that is the difference between the high and the low, for the constant range scale 
types. This is only used when sc.ScaleRangeType is either SCALE_CONSTANT_RANGE or 
SCALE_CONSTRANGECENTER. If sc.ScaleRangeType is set to one of these constant range types, 
sc.ScaleConstRange needs to be greater than 0.

Example

// Set this study to use a centered constant range scale
sc.ScaleRangeType = SCALE_CONSTRANGECENTER;
// Set the range of the scale to 10 points
sc.ScaleConstRange = 10.0f;
            
sc.ScaleIncrement

[Link] - [Top]
Type: Read/Write integer variable.
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Initial value: 0 (auto)

sc.ScaleIncrement is the increment at which values in the right side vertical scale on the chart are displayed. This 
is the same as the Scale Increment setting in the Scale Window that can be opened from the Settings and Inputs 
tab in the Study Settings window for the study. A value of 0 means the scale increment is automatically 
determined by Sierra Chart.

Example

sc.ScaleIncrement = 0.01f; // Draw values on the scale at every 0.01 point
            
sc.ScaleRangeBottom

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0

sc.ScaleRangeBottom is the minimum value for the scale range when using a user-defined scale range 
(sc.ScaleRangeType = SCALE_USERDEFINED;). When this variable is set, it must always be less than or 
equal to sc.ScaleRangeTop.

Example

sc.ScaleRangeType = SCALE_USERDEFINED;

sc.ScaleRangeTop = 100.0f;
sc.ScaleRangeBottom = -100.0f;
            
sc.ScaleRangeTop

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0

sc.ScaleRangeTop is the maximum value for the scale range when using a user-defined scale range 
(sc.ScaleRangeType = SCALE_USERDEFINED;). When this variable is set, it must always be greater than or 
equal to sc.ScaleRangeBottom.

Example

sc.ScaleRangeType = SCALE_USERDEFINED;

sc.ScaleRangeTop = 100.0f;
sc.ScaleRangeBottom = -100.0f;
            
sc.ScaleRangeType

[Link] - [Top]
Type: Read/Write integer variable.

Type: Initial value: SCALE_AUTO

The sc.ScaleRangeType member allows you to get and set the vertical Scale Range Type for the study. It can be 
any of the following constant values:



• SCALE_AUTO
• SCALE_USERDEFINED
• SCALE_INDEPENDENT
• SCALE_SAMEASREGION
• SCALE_CONSTANT_RANGE
• SCALE_CONSTRANGECENTER
• SCALE_ZEROBASED R

Example

sc.ScaleRangeType = SCALE_INDEPENDENT; // Set this study to use an 
independent scale
            
sc.ScaleType

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: SCALE_LINEAR

sc.ScaleType is the type of value scaling that is used on the study. This can be set to either SCALE_LINEAR for 
a basic linear scale, or SCALE_LOGARITHMIC for a logarithmic scale.

Example

sc.ScaleType = SCALE_LOGARITHMIC; // Set this study to use a logarithmic 
scale
            
sc.ScaleValueOffset

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0

sc.ScaleValueOffset is a percentage value with a range from -1 to 1 for the offset of the scale from the center. A 
value of 1 means the graph will be pushed all the way off the bottom, and a value of -1 means the graph will be 
pushed all the way off the top. This is the value that gets changed when you use the Interactive Scale Move feature 
when you left click and drag the scale on the right side of the chart.

Example

sc.ScaleValueOffset = 0.25f
            
sc.SCDataFeedSymbol

[Link] - [Top]
Type: Function returning SCString.

This member has been changed to a function effective with version 2152. 

The sc.SCDataFeedSymbol function returns a text string which contains the symbol pattern used by the Real-
Time Exchange Data Feeds Available from Sierra Chart which corresponds to the symbol of the chart the study is 
on. 

This symbol pattern has specialized uses and is not typically used.
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sc.ScrollToDateTime

[Link] - [Top]
Type: Write-only SCDateTime variable.

Initial Value: 0.

sc.ScrollToDateTime is a SCDateTime variable that can be set to a specific Date and Time to scroll the chart to.

As soon as the study function returns, the chart will scroll to the specified Date and Time and then the variable is 
cleared for next use, if required.

sc.SecondsPerBar

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions. 

sc.SelectedAlertSound

[Link] - [Top]
Type: Read-only integer variable.

The sc.SelectedAlertSound function returns the value of the Alert Sound / Number setting on the Alerts tab of the 
Study Settings window.

Example

int AlertSoundNumber = sc.SelectedAlertSound;
            
sc.SelectedTradeAccount

[Link] - [Top]
Type: SCString. Read/Write Text string variable.

The sc.SelectedTradeAccount is set to the same Trade Account which is selected and displayed on the Trade 
Window of the chart the study is applied to. For more information, refer to Selecting Trade Account.

This can also be set to a different Trade Account to change the Trade Account for the chart. The change goes into 
effect when the study function returns. 

However, this must be set to a valid Trade Account which is also valid based upon whether Trade Simulation 
Mode is enabled or not. Otherwise, the new Trade Account will be ignored.

sc.ServerConnectionState

[Link] - [Top]
Type: Read-only integer variable.

sc.ServerConnectionState is an Integer variable which can be one of the constants listed below. It indicates the 
connection state to the Data and Trade (in the case of a Trading service) servers. 

The connection and disconnection to the servers is performed through File >> Connect to Data Feed and File >> 
Disconnect.
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• SCS_DISCONNECTED
• SCS_CONNECTING
• SCS_RECONNECTING
• SCS_CONNECTED
• SCS_CONNECTION_LOST
• SCS_DISCONNECTING

When the connection state is disconnected and then the connection becomes connected, the study function will be 
called. When the connection state is connected and then it is no longer connected, the study function will be called. 
At either of these times the study function can check the state of the sc.ServerConnectionState variable.

sc.ServiceCodeForSelectedDataTradingService

[Link] - [Top]
Type: Function returning SCString.

This member has been changed to a function effective with version 2152. 

The sc.ServiceCodeForSelectedDataTradingService function returns a text string which contains the internal 
Sierra Chart service code for the currently selected Data/Trade service set in Global Settings >> Data/Trade 
Service Settings.

sc.SetDefaults

[Link] - [Top]
Type: Read-only integer variable.

sc.SetDefaults is a TRUE (1) or FALSE (0) value that gets set to 1 (TRUE) when a study instance is manually 
added to a chart through Analysis >> Studies >> Add >>, a study instance is added to a chart through a Study 
Collection which has just been applied to a chart, or when a Chartbook is opened and the study instance is 
contained on a chart in the Chartbook. 

If the study is on more than one chart in the Chartbook or there are multiple instances of it, then the study function 
will be called once for each instance of it, with sc.SetDefaults set to 1.

This variable is also TRUE (1) and your study function is called when the Analysis >> Studies >> Add Custom 
Study window is opened by a user. This is so that the Names and Descriptions of your studies can be listed for 
selection.

All study functions must include a code block at the top of the function that checks this member before doing any 
further processing within the study function. Refer to the example below. If this value is 1 (TRUE), then the study 
function must return at the end of the sc.SetDefaults code block.

The purpose of sc.SetDefaults is to allow the study function to configure itself and set defaults.

The sc.SetDefaults code block for setting your configuration and defaults is not meant to be used for anything 
other than configuring the study and setting the defaults of the study.

If you modify the source code for a study and rebuild the DLL when an instance of the study is on a chart and the 
chart is open, and you do not remove the study from the chart and add it again, then all of the default settings like 
Input and Subgraphs settings in the sc.SetDefaults code block will not change back to defaults. They will remain 
as they were previously were.

What Should Be Located in the sc.SetDefaults Code Block

[Link] - [Top]
1. sc interface structure members that configure the study and should only be set once. An example would be 

sc.AutoLoop = 1. It would not make sense to set a variable like this outside of sc.SetDefaults because in 
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some cases it is too late to set them if used outside the sc.SetDefaults code block and it would be inefficient 
to keep setting them.

2. Setting of defaults. For example, you will want to set properties of a sc.Subgraph[] like the 
sc.Subgraph[].DrawStyle and the colors. You will want to set default study Input values with the 
sc.Input[].Set* functions. Setting of defaults must be done in the sc.SetDefaults code block because 
otherwise when the settings are changed through the Study Settings window for the study, those changes 
will get reverted back to what the study function is setting them to if the code to change the sc.Subgraph, 
sc.Input and other settings is done outside of the sc.SetDefaults code block. 

3. sc members that need to be set only once. For example, you will want to set sc.GraphName , 
sc.Subgraph[].Name and sc.Input[].Name in the sc.SetDefaults code block because usually these names 
will not change during chart updating.

4. Unless otherwise noted in the documentation for the particular ACSIL interface structure member (those 
that begin with sc.), any member used in the sc.SetDefaults code block can also be read, set or used outside 
of sc.SetDefaults block. For example, sc.GraphName can be changed later on by also setting it outside of 
the sc.SetDefaults code block. 

5. There are some ACSIL members like sc.BaseData[][], where it would not make sense to interact with them 
within the sc.SetDefaults code block because the arrays will be empty.

6. If an sc member is associated with the chart, it must not be set in the sc.SetDefaults code block because it 
will have no effect. For example, you cannot set sc.StartTime1 inside of sc.SetDefaults. However, it is 
possible to read sc.StartTime1 from within the sc.SetDefaults code block. All ACSIL members which are 
related to the chart itself, like sc.StartTime1, are set and valid when sc.SetDefaults is TRUE. However, 
they are read-only.

7. When using ACSIL Functions within the sc.SetDefaults code block and those functions interact with the 
chart, they will have no effect. They will return and do nothing. 

Example

SCSFExport scsf_UniqueFunctionName(SCStudyInterfaceRef sc)
{

    if (sc.SetDefaults)
    {
        // Set the defaults
        sc.GraphName = "My New Study Function";

        sc.Subgraph[0].Name = "Subgraph name";
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;

        sc.AutoLoop = 1;

        // You can also enter additional configuration code
        return;
    }

    // Perform your data processing here.

    //This is an example that multiplies the last price by 10.
    sc.Subgraph[0][sc.Index] = sc.BaseData[SC_LAST][sc.Index] * 10;

    return;
}
            
sc.StandardChartHeader

[Link] - [Top]
Type: Read/Write integer variable.
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Initial value: 0 (FALSE)

If sc.StandardChartHeader is set to 1 (TRUE), then your study will use the standard main Price Graph text 
header. This text header can be configured by going to Global Settings >> Customize Chart Header on the 
menu. If you set this to 1 (TRUE), you must also set sc.DisplayAsMainPriceGraph to 1 (TRUE), otherwise it will 
be ignored.

Example

sc.DisplayAsMainPriceGraph = 1; // Set the study to the main Price Graph

sc.StandardChartHeader = 1;
            
sc.StartTime1

[Link] - [Top]
Read/write integer variable.

sc.StartTime1 is the first start time for a day on the chart.

This is equal to the Session Times >> Start Time setting for the chart.

This variable is a SCDateTime TimeValue in seconds.

Also refer to sc.EndTime1.

sc.StartTime2

[Link] - [Top]
Read/write integer variable.

sc.StartTime2 is the second start time for a day on the chart. This is only used if sc.UseSecondStartEndTimes is 
set to 1 (TRUE).

This is equal to the Session Times >> Evening Start Time setting for the chart.

This variable is a SCDateTime TimeValue in seconds.

Also refer to sc.EndTime2.

sc.StartTimeOfDay

[Link] - [Top]
Type: Read-only integer variable.

The sc.StartTimeOfDay variable is set to the starting time of the trading day based on the Session Times settings 
for the chart the study instance is on. 

The value returned is a Time Value.

It can be converted to a SCDateTime type by using the SCDateTime::SetTime() function. Refer to the example 
below.

Example

SCDateTime StartTime;
StartTime.SetTime(sc.StartTimeOfDay);
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sc.StorageBlock

[Link] - [Top]
Type: Read/Write block of bytes.

sc.StorageBlock is a pointer to a block of 4096 bytes of permanent memory storage. This block of memory can be 
used for your custom data storage, and it is saved to the Chartbook which is stored as a file on your computer, 
when the Chartbook containing the study is saved.

This storage block is unique to each individual study instance.

Depending upon what you are using the Storage Block for, you may want to enable Global Settings >> General 
Settings >> Charts >> Chartbooks >> Autosave Chartbooks Interval in Minutes to automatically save your 
Chartbook periodically.

Example

// This is the structure of our data that is to be
// stored in the storage block
struct s_PermData
{
    int Number;
    char Text[32];
};

// Here we make a pointer to the storage block as if
// it was a pointer to our structure
s_PermData* PermData;
PermData = (s_PermData*)sc.StorageBlock;

// Here we set data using the members of our structure
// This uses the memory of the storage block
PermData->Number = 10;
strcpy(PermData->Text, "Sample Text");
            
sc.StudyDescription

[Link] - [Top]
Type: Read/Write string variable.

sc.StudyDescription is a text string that can be set to a description of the study. This is optional. 

If you use this, it needs to be in the sc.SetDefaults code block. This study description will be displayed on a 
webpage when using the Show Study Description or Description buttons in the Chart Studies and Study Settings 
windows respectively.

Once sc.StudyDescription is set in the sc.SetDefaults code block. It cannot later be accessed in the ACSIL 
function. The string will then be blank.

Example

sc.StudyDescription = "Here is a description for this study. This 
description will be shown in the Add Custom Study window when this study is 
selected.";
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sc.StudyGraphInstanceID

[Link] - [Top]
Type: Read-only Integer variable.

The StudyGraphInstanceID is a unique number assigned to each study on a chart. This identifier number is for the 
particular instance of your custom study which is applied to the chart. This ID number can be seen in the Chart 
Studies window on the right side of the study name in the Studies to Graph list.

This is the same study identifier which is used with functions like sc.GetStudyArrayUsingID.

The underlying main price graph in the chart will always have a StudyGraphInstanceID itself of 0. If there is 
another study which is acting as the main price graph, then it will have a value higher than 0. 

Example

int StudyGraphInstanceID = sc.StudyGraphInstanceID;
            
sc.StudyRegionBottomCoordinate

[Link] - [Top]
Type: Read-only integer variable.

sc.StudyRegionBottomCoordinate is the Y-coordinate of the bottom of the Chart Region that the study is in. This 
value is given in the coordinate system of the client window and is in pixels.

This variable will only provide a valid value when read outside of the sc.SetDefaults code block.

sc.StudyRegionLeftCoordinate

[Link] - [Top]
Type: Read Only integer variable.

sc.StudyRegionLeftCoordinate is the X-coordinate of the left side of the Chart Region that the study is in. This 
value is given in the coordinate system of the client window and is in pixels.

This variable will only provide a valid value when read outside of the sc.SetDefaults code block.

sc.StudyRegionRightCoordinate

[Link] - [Top]
Type: Read Only integer variable.

sc.StudyRegionRightCoordinate is the X-coordinate of the right side of the Chart Region that the study is in. 
This value is given in the coordinate system of the client window and is in pixels.

This variable will only provide a valid value when read outside of the sc.SetDefaults code block.

sc.StudyRegionTopCoordinate

[Link] - [Top]
Type: Read-only integer variable.

sc.StudyRegionTopCoordinate is the Y-coordinate of the top of the Chart Region that the study is in. This value 
is given in the coordinate system of the client window and is in pixels.



This variable will only provide a valid value when read outside of the sc.SetDefaults code block.

sc.StudyVersion

[Link] - [Top]
Type: Unsigned integer variable.

sc.StudyVersion can be set to any integer value which is then displayed on the Settings and Inputs tab of the 
Study Settings window for the study. It is prefixed with the text Study Version:.

This simply provides version information to the user and serves no other purpose.

SC_SUBGRAPHS_AVAILABLE

[Link] - [Top]
Type: Constant integer variable.

SC_SUBGRAPHS_AVAILABLE is the number of study Subgraphs there is available for a custom study. For 
additional information, refer to sc.Subgraphs.

sc.SupportAttachedOrdersForTrading

[Link] - [Top]
Type: integer variable.

When sc.SupportAttachedOrdersForTrading is set to TRUE(1), then the Attached Orders set on the Trade 
Window for the chart the trading study is applied to will be used no matter what the Use Attached Orders setting 
is set to on the Trade Window.

However, this setting is irrelevant when Targets or Stops are set on the s_SCNewOrder data structure. In this case 
it is implied to be on for those Attached Orders.

sc.SupportKeyboardModifierStates

[Link] - [Top]
Type: Read/Write Integer variable.

The sc.SupportKeyboardModifierStates variable is used to allow the sc.IsKeyPressed_Control, 
sc.IsKeyPressed_Shift, sc.IsKeyPressed_Alt variables to be set to indicate the state of these keyboard modifiers. 

Set this variable to 1 to allow support, or set to 0 to not allow support. If this is set to 0, then it is not possible for 
ACSIL function to determine the state of these keyboard modifiers. The default is 0.

sc.SupportTradingScaleIn

[Link] - [Top]
Type: Read/Write integer variable.

The sc.SupportTradingScaleIn variable is set to 1 when the Scaling In option for trading is enabled for the chart. 
0 means it is disabled. This variable can also be set by the study function to enable Scaling In.

This variable must be set outside of and below the sc.SetDefaults code block in the study function. Otherwise, it 
will have no effect.

sc.SupportTradingScaleIn is ignored when submitting an order for a different Symbol or Trade Account than the 
chart is currently set to. 
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Example

sc.SupportTradingScaleIn = 1;
            
sc.SupportTradingScaleOut

[Link] - [Top]
Type: Read/Write integer variable.

The sc.SupportTradingScaleOut variable is set to 1 when the Scaling Out option for trading is enabled for the 
chart. 0 means it is disabled. This variable can also be set by the study function to enable Scaling Out.

This variable must be set outside of and below the sc.SetDefaults code block in the study function. Otherwise, it 
will have no effect.

sc.SupportTradingScaleOut is ignored when submitting an order for a different Symbol or Trade Account than 
the chart is currently set to. 

Example

sc.SupportTradingScaleOut = 1;
            
sc.Symbol

[Link] - [Top]
Type: Read-only SCString variable.

sc.Symbol is the symbol of the chart. 

To perform comparisons to this symbol, or to directly access it see How To Compare Strings and Directly 
Accessing a SCString, respectively.

To change the symbol of the chart use sc.DataFile. 

sc.SymbolData

[Link] - [Top]
Type: Read Only data structure.

sc.SymbolData is a pointer to a data structure containing all of the current pricing and related data for the symbol 
of the chart.

The symbol data structure does not include the market depth data. For market depth data, use the 
sc.GetBidMarketDepthEntryAtLevel and sc.GetBidMarketDepthEntryAtLevel functions.

The data in this structure is only valid when Sierra Chart is connected to the data feed and the symbol is receiving 
data from the data feed or the chart is replaying. 

Refer to the ACS_Source/SCSymbolData.h file in the folder that Sierra Chart is installed to, for the structure 
definition.

sc.TextInput

[Link] - [Top]
Type: Read/Write SCString variable.
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Initial value: "" (empty string)

sc.TextInput is the text input string that is made available in the study's inputs. The text input can be found at the 
bottom of the list of inputs shown on the Inputs and Settings tab in the Technical Study Settings window. This 
string can not be longer than 255 characters.

You must have the sc.TextInputName set if you want to have the text input available to the user.

sc.TextInput is considered out of date. It is recommended to use sc.Input[].SetString() and sc.Input[].GetString() 
instead. 

Example

// Make a copy of the text input into our own c-style string. Be very 
careful
// when using this and make sure you will not use an invalid index into the
// string array. If this string is not used properly, the study could crash.
char TextInputCopy[256];

strncpy(TextInputCopy, sc.TextInput.GetChars(), sizeof(TextInputCopy) - 1);
            
sc.TextInputName

[Link] - [Top]
Type: Read/Write SCString variable.

Initial value: "" (empty string)

sc.TextInputName is a string of the name that is shown in the table of inputs on the Inputs and Settings tab in the 
Technical Study Settings window. You must set this to make the text input available to the user.

Example

sc.TextInputName = "Letters"; // Show the text input with the name Letters
            
sc.TickSize

[Link] - [Top]
Type: Read/Write float variable.

sc.TickSize is a variable that is set to the Tick Size of the chart the study instance is applied to. 

This is the same as the Tick Size setting set in the Chart >> Chart Settings window.

This variable can be modified by the custom study. When it is modified, to cause the chart to reload which is 
necessary, the study must set sc.FlagToReloadChartData = 1.

sc.TimeScaleAdjustment

[Link] - [Top]
Type: Read-only SCDateTime variable.

sc.TimeScaleAdjustment is the difference between the global Time Zone setting in Sierra Chart and GMT/UTC 
time. Or if there is a separate Time Zone setting on the chart, then it is the difference between the Time Zone 
setting for the chart and GMT/UTC time. 
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This value uses the Daylight Savings Time adjustment based upon whether it is currently in effect or not. 

This variable is a SCDateTime variable. You can add this variable to or subtract this variable from any 
SCDateTime variable.

This variable is only useful for when working with Date-Times for the latest day in the chart. For prior days, use 
the sc.ConvertDateTimeFromChartTimeZone function. 

Example

// Figure out the Date-Time of the last bar without the time offset applied.
// The Date-Time values of sc.BaseDateTimeIn[] are already adjusted to the 
Sierra Chart Time Zone setting.
// Subtracting sc.TimeScaleAdjustment will remove the adjustment.
SCDateTime AdjustedDateTime = sc.BaseDateTimeIn[sc.ArraySize - 1] - 
sc.TimeScaleAdjustment;
            
Example

// Adjust a time and sales record date-time
// TimeSales is a s_TimeAndSales record requested with sc.GetTimeAndSales().
SCDateTime TempDateTime = TimeSales[TSIndex].DateTime;
TempDateTime += sc.TimeScaleAdjustment;  // Apply the time zone offset for 
the chart
            
sc.TradeAndCurrentQuoteSymbol

[Link] - [Top]
Type: Read/Write SCString variable.

sc.TradeAndCurrentQuoteSymbol is a text string containing the Trade and Current Quote Symbol set in 
Chart >> Chart Settings. 

This symbol can be changed and one purpose for this is to change it to a Trade and Current Quote Symbol which 
corresponds with the sc.Symbol text string.

When this is changed, it does not go into effect until after the study function returns. At that time, the Trades List 
in the chart is rebuilt if necessary. 

This symbol is what is used when trading from a chart. All trading related functionality uses this Trade and Current 
Quote symbol. Although after changing this symbol it is not possible during the same call into the the study 
function to then submit a trading order which will then use this symbol because the symbol has not yet gone into 
effect. To avoid this limitation, either wait to submit the trading order until the next call into the study function or it 
is necessary to use the functionality to submit an order for a different Symbol and/or Trade Account. Refer to 
Submitting and Managing Orders for Different Symbol and/or Trade Account.

sc.TradeServiceAccountBalance

[Link] - [Top]
Type: Read-only double precision float variable.

This variable is no longer supported since version 2395 and higher. Instead use the sc.GetTradeAccountData 
function. 

sc.TradeServiceAvailableFundsForNewPositions

[Link] - [Top]
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Type: Read-only double precision float variable.

This variable is no longer supported since version 2395 and higher. Instead use the sc.GetTradeAccountData 
function. 

sc.TradeWindowConfigFileName

[Link] - [Top]
Type: Read/Write SCString variable.

The sc.TradeWindowConfigFileName string variable can be set to the file name, not including the folder path, to 
a previously saved Trade Window configuration file that the custom study on the chart wants to configure the 
Trade Window to.

For further details about Trade Window Configurations, refer to Using and Changing Between Different Trade 
Window and Attached Orders Configurations. 

sc.TradeWindowConfigFileName is set to the current Trade Window configuration file name.

For further information about using this variable, refer to SupportAttachedOrdersForTrading. 

One useful purpose of this is to create a custom study which uses Control Bar buttons and/or Keyboard Shortcuts 
to change to your own custom Trade Window configuration. For additional information, refer to Advanced Custom 
Study Interaction With Menus, Control Bars, Pointer Events. 

Example

 // This line can be within the sc.SetDefaults code block or below it.
 sc.TradeWindowConfigFileName = "SimpleBracket.twconfig";
            
sc.TradeWindowOrderQuantity

[Link] - [Top]
Type: Read/Write integer (32-bit version) / double (64-bit version) variable.

sc.TradeWindowOrderQuantity is set to the order quantity on the Trade Window for the chart that the study 
instance is applied to.

Example

int OrderQuantity = sc.TradeWindowOrderQuantity;
            
sc.TradingIsLocked

[Link] - [Top]
Type: Read-only integer variable.

The sc.TradingIsLocked variable is set to 1 when Trade >> Trading Locked is enabled. Otherwise, it is set to 0.

To change the state of trading locked, use the sc.SetTradingLockState function.

sc.TransparencyLevel

[Link] - [Top]
Type: Read/Write integer variable.

This variable is no longer available in newer versions of Sierra Chart. Instead use the 
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sc.SetChartStudyTransparencyLevel function.

sc.UpdateAlways

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 0 (FALSE)

When the sc.UpdateAlways variable is set to 1 (TRUE), the study instance will update continuously rather than 
only when new market or order data is available for the symbol.

This means your study function will be called continuously at the update interval.

The update interval is set through Global Settings >> General Settings >> Chart Update Interval. 

It is possible to set an individual chart to update at a different interval than the global Chart Update Interval. To 
do this, set a nonzero number for Chart >> Chart Settings >> Display >> Chart Update Interval in 
Milliseconds.

One use of this setting is to simulate real time updating during testing. This setting does not affect other studies on 
the same chart.

To maintain efficiency, the study function will not be called more often than every 200 ms when setting this 
variable to TRUE and new data is not available. Otherwise, setting this variable to 1 (TRUE) could significantly 
increase CPU usage if the Chart Update Interval is set very low. Effective with version 1340, the preceding does 
not apply if the chart has set its own Chart Update Interval.

The setting Chart >> Chart Settings >> Performance >> Minimum Chart Update Interval In Milliseconds 
For ACSIL UpdateAlways, limits how often the study is called when it is only called for the reason when 
sc.UpdateAlways is true. There may be too much processing to be calculating the studies at every Chart Update 
Interval. This setting sets the minimum interval that has to elapse, before calling the custom study function again as 
compared to previously. This setting is new as of version 2575. 

The Chart Update Interval still drives the update interval for the chart. If the Chart Update Interval is lower than 
Minimum Chart Update Interval In Milliseconds For ACSIL UpdateAlways, then Minimum Chart Update 
Interval In Milliseconds For ACSIL UpdateAlways is the minimum update interval when the studies are only 
being calculated for the purpose of sc.UpdateAlways and no other reason. The studies can be calculated more 
often according to the Chart Update Interval depending upon if there is another event that can trigger a chart 
update. For example, new market data received. 

Example

sc.UpdateAlways = 1; // Set this study to continuously update
            
sc.UpdateStartIndex

[Link] - [Top]
Type: Read-only integer variable.

sc.UpdateStartIndex is only used with Manual Looping. For complete information on Manual Looping, refer to 
Working with ACSIL Arrays and Understanding Looping. 

The array indexing variables sc.Index, sc.CurrentIndex and sc.UpdateStartIndex are all set to the same value 
when the study function instance is called. All three of these variables can be used interchangeably. However, the 
behavior of sc.Index, sc.CurrentIndex and sc.UpdateStartIndex differs significantly depending whether you are 
using Auto Looping or Manual Looping.
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sc.UpdateStartIndex is set by Sierra Chart to the index where the primary for loop in the study function will start 
looping from. This is the index into the sc.BaseDataIn[][] arrays where data updating has begun. This is the same 
index where updating should begin in the sc.Subgraph[][] arrays. 

If you are creating a custom chart, sc.IsCustomChart is set to TRUE (this is very unlikely), then 
sc.UpdateStartIndex only refers to the index into the sc.BaseDataIn[][] arrays to begin processing at.

For example: When a chart is opened, reloaded, recalculated, or a replay is started, the study function instance 
will be called and sc.UpdateStartIndex will be 0. This means the study function needs to update all elements in 
the sc.Subgraph[].Data[] arrays it is using.

During chart updating, if there are 100 bars in a chart and a trade occurs and either the last bar is updated or a new 
bar is added to the chart, then sc.UpdateStartIndex variable will be set to 99 indicating the value at index 99 (bar 
100) has been updated. 

For example: sc.BaseDataIn[SC_LAST][99] (bar 100) has been updated. During normal chart updating 
sc.UpdateStartIndex will always be equal to the last index of the prior sc.ArraySize before the chart update. If a 
new bar was added, then there will also be a new array element at sc.BaseDataIn[][100] (bar 101). In this case, the 
study function needs to update the sc.Subgraph[].Data[] arrays at index 99 and index 100. The reason you need to 
use sc.UpdateStartIndex is to only perform calculations on the modified data and only update the study values 
starting from this index. This makes your study very efficient.

It is very possible that more than 1 bar will be added to a chart between updates. There could be hundreds or 
thousands of bars potentially added when historical data is downloaded into the chart after the initial data load 
from the local data file on your system. Therefore, you need to update from sc.UpdateStartIndex to the last array 
element in all the sc.Subgraph[][] Data arrays you are using, and not just the element at this index.

The index value provided by sc.UpdateStartIndex will never go backwards. However, during a full recalculation 
of the study, such as when the chart is reloaded or for other reasons, it can start back at 0. Therefore, you can rely 
that it will not go backwards other than to 0.

It is possible that a chart containing a study instance is making references to other charts which are triggering a full 
recalculation in the chart which is making the reference. In this particular case, during the full recalculation 
sc.UpdateStartIndex will be set to 0 for the study instances using Manual Looping. For additional information, 
refer to References to Other Charts and Tagging.

sc.UseGlobalChartColors

[Link] - [Top]
Type: Read/Write integer variable.

When sc.UseGlobalChartColors is set to 1 or a nonzero number, then the global color settings defined in Global 
Settings >> Graphics Settings are used for the chart.

When sc.UseGlobalChartColors is set to 0, then the chart specific color settings defined in Chart >> Graphics 
Settings are used for the chart.

Since sc.UseGlobalChartColors affects the chart itself, it must be located outside and below the sc.SetDefaults 
code block.

Example

sc.UseGlobalChartColors = 0;
            
sc.UseGUIAttachedOrderSetting

[Link] - [Top]
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Type: Read/Write integer variable.

When sc.UseGUIAttachedOrderSetting is set to a nonzero number, then the Attached Orders defined on the 
Trade Window for the chart, if any, will be attached to Buy Entry or Sell Entry trade orders submitted from the 
study function if the Use Attached Orders setting is also enabled on the Trade Window.

sc.UseHighResolutionWindowRelativeCoordinatesForChartDrawings

[Link] - [Top]
Type: 

sc.UserName

[Link] - [Top]
Type: Function returning SCString.

This member has been changed to a function effective with version 2152. 

The sc.UserName function returns a text string which contains the Account Name that was entered at the Sierra 
Chart Login window, which displays when Sierra Chart starts.

sc.UseSecondStartEndTimes

[Link] - [Top]
Type: Read/Write integer variable.

The sc.UseSecondStartEndTimes variable can be set to 1 (TRUE) or 0 (FALSE). This is equivalent to Chart >> 
Chart Settings >> Use Evening Session.

When it is set to 1, then the sc.StartTime2 and sc.EndTime2 variables are used by the chart the study is on. These 
variables represent the Evening Session times in Chart >> Chart Settings.

sc.UsesMarketDepthData

[Link] - [Top]
Type: Read/Write integer variable.

The sc.UsesMarketDepthData variable when set to 1 will cause market depth data to be subscribed to for the 
Symbol of the chart the custom study applied to. 

Sierra Chart needs to be connected to the data feed with File >> Connect to Data Feed to receive market depth 
data.

sc.ValueFormat

[Link] - [Top]
Type: Read/Write integer variable.

Initial value: 2.

sc.ValueFormat sets the numeric display format for all values in the sc.Subgraph[].Data arrays for the study. This 
can be one of the following values:

• 0 = Zero decimal places. Example output: 1
• 1 = One decimal place. Example output: 0.1
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• 2 = Two decimal places. Example output: 0.01
• 3 = Three decimal places. Example output: 0.001
• 4 = Four decimal places. Example output: 0.0001
• 5 = Five decimal places. Example output: 0.00001
• 6 = Six decimal places. Example output: 0.000001
• 7 = Seven decimal places. Example output: 0.0000001
• 8 = Eight decimal places. Example output: 0.00000001
• 9 = Nine decimal places. Example output: 0.000000001
• 19 = Maximum Digits
• 20 = Time value. Where the value is as a floating-point fractional value where one millisecond is 

1/86400000. Example output: 12:30:00
• 21 = Date
• 21 = Date
• 22 = Date-Time
• 23 = Currency
• 24 = Percent
• 25 = Scientific Notation
• 26 = Large Integer with Suffix
• 27 = Boolean
• VALUEFORMAT_INHERITED = Same Value Format as is set in Chart >> Chart Settings .
• 102 = Halves. Example output: 1/2
• 104 = Quarters. Example output: 1/4
• 108 = Eighths. Example output: 1/8
• 116 = Sixteenths. Example output: 1/16
• 132 = Thirty-seconds. Example output: 1/32
• 134 = Half Thirty-seconds. Example output: .5/32
• 136 = Quarter Thirty-seconds. Example output: .25/32
• 140 = Eighth Thirty-seconds. Example output: .125/32
• 164 = Sixty-fourths. Example output: 1/64
• 228 = One-hundred-twenty-eighths. Example output: 1/128
• 356 = Two-hundred-fifty-sixths. Example output: 1/256

Example

sc.ValueFormat = 4;
            
sc.ValueIncrementPerBar

[Link] - [Top]
Type: Read-only float variable.

sc.ValueIncrementPerBar is the Value Increment per Bar in Ticks (Price Unit per Bar in Ticks) setting in 
Chart >> Chart Settings >> Chart Drawings.

For complete details, refer to Value Increment per Bar in Ticks (Price Unit per Bar in Ticks) in the Chart Settings 
documentation.

Example

float ValueIncrementPerBar = sc.ValueIncrementPerBar;
            
sc.VersionNumber

[Link] - [Top]
Type: Function returning SCString.
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This member has been changed to a function effective with version 2152. 

The sc.VersionNumber function returns a text string which contains the current version number of Sierra Chart 
the user is using. 

Note: If your Advanced Custom Study is used on a version of Sierra Chart that does not support all of the interface 
members compared with the version it was built under, then a warning message will be given and the study cannot 
be used. 

Therefore, using this version number member to perform a check to see if your study will work on a certain 
version, is unnecessary.

Example

if (atoi(sc.VersionNumber().GetChars()) < 2100)
{

    //do something
}
            
sc.VolumeAtPriceForBars

[Link] - [Top]
Type: Read-only custom data array object pointer of type c_VAPContainer.

Sierra Chart internally maintains volume at price data for each price tick of each loaded bar. The tick size is 
controlled by the Tick Size setting for the chart. 

This data is maintained when sc.MaintainVolumeAtPriceData is set to 1 (TRUE) in the custom study function. 
Or, when there is a study on the chart which requires this data such as the Volume by Price study. This data is 
fully accessible through the ACSIL using the member sc.VolumeAtPriceForBars.

It is essential that sc.MaintainVolumeAtPriceData be set to 1 in the study function in the sc.SetDefaults code 
block to ensure that the necessary volume at price data is being maintained for the chart.

For an example on how to use sc.VolumeAtPriceForBars, refer to the function scsf_VolumeAtPriceArrayTest 
in the /ACS_Source/studies8.cpp file in the folder where Sierra Chart is installed to. Or refer to 
scsf_VolumeWeightedAveragePrice in /ACS_Source/studies2.cpp. Or refer to 
scsf_VolumeAtPriceThresholdAlertV2 in /ACS_Source/studies8.cpp. 

All of these are good examples. The basic method to access the volume by price data for a chart bar is given in the 
code example below.

sc.VolumeAtPriceForBars is a pointer to a c_VAPContainer. To access a function member of c_VAPContainer 
requires that you use the member of pointer operator ->. Refer to Member access operators.

It is no longer recommended to use the GetNextHigherVAPElement or the GetNextLowerVAPElement 
member functions to access the data. These are less efficient than the example below. 

The function parameter that is commonly used in the c_VAPContainer is PriceInTicks. To calculate what you 
should use for PriceInTicks, divide the price by sc.TickSize.

Example

    unsigned int TotalVolume = 0;
    
    const s_VolumeAtPriceV2 *p_VolumeAtPrice=NULL;
    

http://devdocs.io/cpp/language/operator_member_access


int VAPSizeAtBarIndex = sc.VolumeAtPriceForBars-
>GetSizeAtBarIndex(sc.Index);
    

for (int VAPIndex = 0; VAPIndex < VAPSizeAtBarIndex; VAPIndex++)
{

if (!sc.VolumeAtPriceForBars->GetVAPElementAtIndex(sc.Index, 
VAPIndex, &p_VolumeAtPrice))

break;
            
        TotalVolume += p_VolumeAtPrice->Volume;   
            
    }
            
sc.VolumeAtPriceForBars Member Function Descriptions

[Link] - [Top]
The following are descriptions of some of the member functions of sc.VolumeAtPriceForBars.

• int sc.VolumeAtPriceForBars->GetNumberOfBars(): This function returns the last chart bar index + 1 
that the sc.VolumeAtPriceForBars container has volume at price data for. As long as volume at price data is 
being maintained for the chart, which will be the case when sc.MaintainVolumeAtPriceData = 1, the 
return value of this function will equal sc.ArraySize. This function takes no parameters. If the 
sc.VolumeAtPriceForBars container is empty, then the return value will be 0.

• int sc.VolumeAtPriceForBars->GetSizeAtBarIndex(unsigned int BarIndex): This function returns the 
number of prices that have Volume at Price data for the given BarIndex.

• bool sc.VolumeAtPriceForBars->GetVAPElementAtIndex(unsigned int BarIndex, int VAPDataIndex, 
s_VolumeAtPriceV2** p_VAP ): This function fills out the given s_VolumeAtPriceV2 data structure 
pointer (p_VAP) for the specified BarIndex and VAPDataIndex. In the case of automatic looping 
BarIndex normally needs to be set to sc.Index. VAPDataIndex is the zero-based price index within the 
chart bar to return the s_VolumeAtPriceV2 data for. 0 is the lowest price within the chart bar. Higher 
indexes return higher values. The number of prices can be determined with the 
sc.VolumeAtPriceForBars->GetSizeAtBarIndex function. The maximum value of VAPDataIndex can 
be set to will be the number returned by sc.VolumeAtPriceForBars->GetSizeAtBarIndex - 1. 

Always pass the address of the given s_VolumeAtPriceV2 structure pointer (p_VAP). If p_VAP is 0 upon 
returning from this function, then no data was returned. This function returns true upon success and false 
upon no data found for the given parameters. 

There is another overload of this function which takes a const s_VolumeAtPriceV2** p_VAP. 
• const s_VolumeAtPriceV2& sc.VolumeAtPriceForBars->GetVAPElementAtPrice(const unsigned int 

BarIndex, const int PriceInTicks): 

The GetVAPElementAtPrice function returns a reference to a s_VolumeAtPriceV2 element for the bar 
index specified by BarIndex and at the price specified by PriceInTicks. PriceInTicks is an integer 
specifying the price in ticks, where each tick is specified by chart Tick Size and is equal to 1. So if the Tick 
Size is .25, then the price value of 10 would be 40 (=10/.25).

• bool sc.VolumeAtPriceForBars->GetVAPElementForPriceIfExists(const unsigned int BarIndex, 
const int PriceInTicks, s_VolumeAtPrice** p_VAP , unsigned int& r_InsertionIndex): 

The GetVAPElementForPriceIfExists function fills out the given s_VolumeAtPriceV2 data structure 
pointer (p_VAP) for the specified bar index specified by BarIndex and at the price specified by 
PriceInTicks, if the price exists. PriceInTicks is an integer specifying the price in ticks, where each tick is 
specified by chart Tick Size and is equal to 1. So if the Tick Size is .25, then the price value of 10 would be 
40 (=10/.25). 

In the case when the cam volume at Price element is not found and the function returns false, the 



r_InsertionIndex parameter which is an integer, will be set to the index in the Volume at Price container, 
where the Volume at Price data will be inserted for the specified BarIndex and PriceInTicks parameters. 

• sc.VolumeAtPriceForBars->SetVolumeAtPrice(const int PriceInTicks, const unsigned int BarIndex, 
const t_VolumeAtPrice& VolumeAtPrice): 

The VolumeAtPrice volume at price data structure will be placed at the specified PriceInTicks and chart 
BarIndex. If PriceInTicks does not exist, the function will do nothing and return false. 

sc.VolumeAtPriceForStudy

[Link] - [Top]
Type: Read/write custom data array object pointer of type c_VAPContainer.

The sc.VolumeAtPriceForStudy variable is the same as sc.VolumeAtPriceForBars except it is the volume at price 
data for the study itself instead of the main price graph of the chart. Normally this is not applicable and contains no 
data but it is used for special purposes. 

There is no further documentation available at this time.

sc.VolumeAtPriceMultiplier

[Link] - [Top]
Type: Read/Write integer variable.

The sc.VolumeAtPriceMultiplier variable is set to the same value as the Volume At Price Multiplier setting on 
the Chart >> Chart Settings >> Main Settings tab.

When the value is changed, the chart will reload using this new value, after the study function returns. 

sc.VolumePerBar

[Link] - [Top]
Type: Read/Write integer variable.

This ACSIL structure member is considered out of date/deprecated. Instead use the sc.GetBarPeriodParameters and 
sc.SetBarPeriodParameters functions.

sc.VolumeValueFormat

[Link] - [Top]
Type: Read/Write integer variable.

The sc.VolumeValueFormat variable specifies the format for fractional volume values. This variable is the same 
as the setting in Chart >> Chart Settings >> Symbol >> Volume Value Format. 

Normally this will be set to 1. It is only used when a particular symbol trades in a fractional quantity.

*Last modified Thursday, 28th November, 2024.

Service Terms and Refund Policy 
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Introduction

[Link] - [Top]
sc.Input[] is an array of the Inputs that a study can use.

A study Input contained within the sc.Input[] array is a s_SCInput_# type of data structure.

Inputs allow user-specified inputs or parameters to a study function. Inputs are listed on the Settings and Inputs tab 
of the Study Settings window for each study. These allow various types input parameters to the study. 

Inputs can can consist of numbers (both integers and floating-point numbers), text strings and other various types 
of settings.

There is a maximum of SC_INPUTS_AVAILABLE (128) Inputs available for a custom study to use. 

The sc.Input[] array starts at 0. The first element is at index 0, the second element is at index 1, and so on. For 
example: sc.Input[0] refers to the first Input and sc.Input[9] refers to the tenth Input. 

When you are adding or removing study Inputs in the source code for an existing applied study instance to a chart, 
it is necessary to remove the study from the chart and add it again. Or close and reopen the Chartbook it is 
contained within.

The sc.Input[] array has both Set* and Get* member functions. Use the Set* functions in the sc.SetDefaults code 
block to add an Input to a Study and set its initial value. Use the Get* member functions outside of the 
sc.SetDefaults code block to get the current Input setting.

Unless otherwise noted in the descriptions below, the sc.Input[].Set* and sc.Input[].Get* functions with the same 
name after Set/Get, correspond with each other. Use the Set* function to add the Input to the study and set its 
initial value. Use the Get* function to get the current Input setting. For example, sc.Input[].SetYesNo() and 
sc.Input[].GetYesNo() correspond with each other. 

Using References to Inputs

[Link] - [Top]
The Input reference type, SCInputRef, can be used to set a reference to any of the available inputs to simplify 
writing code. It is most recommended you use SCInputRef, to make your code more readable. Refer to the 
example below.
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Code Example

      
SCSFExport scsf_SimpMovAvg(SCStudyInterfaceRef sc)
{
    SCSubgraphRef Average = sc.Subgraph[0];

    SCInputRef Length = sc.Input[0];

    // Set configuration variables
    if (sc.SetDefaults)
    {
        // Set the configuration and defaults

        sc.GraphName = "Simple Moving Average";

        sc.StudyDescription = "Example function for calculating a simple 
moving average.";

        // Set the region to draw the graph in. Region zero is the main
        // price graph region.
        sc.GraphRegion = 0;

        // Set the name of the first subgraph
        Average.Name = "Average";

        // Set the color, style and line width for the subgraph
        Average.PrimaryColor = RGB(0,255,0);
        Average.DrawStyle = DRAWSTYLE_LINE;
        Average.LineWidth = 3;

        // Set the Length input and default it to 30
        Length.Name = "Length";
        Length.SetInt(30);

        Length.SetIntLimits(1, 1000);

        sc.AutoLoop = 1;//Automatic Looping

        sc.AlertOnlyOncePerBar = TRUE;       

        // Must return before doing any data processing if sc.SetDefaults is 
set
        return;
    }

    // Do data processing

    // Set the index of the first array element to begin drawing at
    sc.DataStartIndex = Length.GetInt(); - 1;

    // Calculate a simple moving average from the base data
    sc.SimpleMovAvg(sc.Close,Average,Length.GetInt());

    if (sc.CrossOver(Average,sc.Close))
    {



        // Since we are using auto-looping we do not specify the Index 
parameter.
        sc.SetAlert(1, "Moving average has crossed last price."); 
    }
}
        
Controlling the Display Order of Inputs in the Study Settings Window

[Link] - [Top]
The order in which ACSIL study inputs are displayed on the Inputs list on the Setting and Inputs tab of the 
Study Settings window, depends upon the index number into the sc.Input[] array a particular Input is using. 
sc.Input[0] is listed first. sc.Input[1] is listed second and so on.

It is supported to alter the display order through the sc.Input[].DisplayOrder member. This is a 1-based integer 
used to control the display order in the list of study Inputs. For example, sc.Input[10].DisplayOrder = 1 , will be 
the first study listed in the list of Inputs. 

It is not valid to repeat the value used for DisplayOrder within the same study. The valid range is from 1 through 
SC_INPUTS_AVAILABLE (128). 

Notes About Changing Study Inputs from Other Studies

[Link] - [Top]
It is not possible to change study Inputs for another study during the last call to a study function 
(sc.LastCallToFunction) when removing the study from Chart Studies window. The internal reason this is not 
possible is because in the Chart Studies window interface there is a temporary copy of the of the studies and their 
current state, although not including the subgraph arrays. When studies are removed through this interface they are 
making changes to the studies on the chart. After the studies are removed, then the remaining studies in the Chart 
Studies window are then applied to the chart reverting any changes to Inputs. This will not change.

ACSIL sc.Input[] Members

[Link] - [Top]
The following sections document all of the members of the sc.Input[] array of Input structures.

sc.Input[].Name

[Link] - [Top]
Type: Read/Write SCString variable. 

Initial value: "" (empty string)

sc.Input[].Name is the name of the Input. An input will only display in the list of Inputs for the study on the Study 
Settings window if a name is set for it.

Example

sc.Input[0].Name = "Length";
sc.Input[].SetInt()

[Link] - [Top]
Type: sc.Input[] Set function. 



SCInputRef sc.Input[].SetInt(int Value);

The sc.Input[].SetInt() function adds an Input to the Study Settings window for the study and sets the initial value. 
The initial value is an Integer value. This Input displays a text box in which an Integer value can be entered.

Example

sc.Input[9].SetInt(20);
sc.Input[].GetInt()

[Link] - [Top]
Type: sc.Input[] Get function. 

The sc.Input[].GetInt() function gets the value from a study Input set with the sc.Input[].SetInt() function. User 
changes to the input also apply when getting the value. 

Example

int InInteger = sc.Input[9].GetInt();
sc.Input[].SetIntLimits()

[Link] - [Top]
Type: sc.Input[] Set function. 

sc.Input[].SetIntLimits(int Min, int Max);

The sc.Input[].SetIntLimits() function sets the minimum and maximum limits for an Integer Input. The user will 
not be able to set a value for this Input outside of the range that is specified through this function.

Example

sc.Input[9].SetIntLimits(1, 100);
sc.Input[].SetFloat()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetFloat(float Value);

The sc.Input[].SetFloat() function adds an Input to the Study Settings window for the study and sets the initial 
value. The initial value is a single precision floating point value. This Input displays a text box in which a float 
value can be entered.

Example

sc.Input[4].SetFloat(5.5f);
sc.Input[].GetFloat()

[Link] - [Top]
Type: sc.Input[] Get function. 

float sc.Input[].GetFloat();

The sc.Input[].GetFloat() function gets the value from a study Input set with the sc.Input[].SetFloat() function. 
User changes to the input also apply when getting the value. 



Example

float InFloat = sc.Input[4].GetFloat();
sc.Input[].SetFloatLimits()

[Link] - [Top]
Type: sc.Input[] Set function. 

sc.Input[].SetFloatLimits(float Min, float Max);

The sc.Input[].SetFloatLimits() function sets the minimum and maximum limits for a float Input. The user will 
not be able to set a value for this Input outside of the range that is specified through this function.

Example

sc.Input[4].SetFloat(5.5f);

sc.Input[4].SetFloatLimits(-10.0f, 10.0f);
sc.Input[].SetYesNo()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetYesNo(unsigned int Value);

The sc.Input[].SetYesNo() function adds an Input to the Study Settings window for the study and sets the initial 
value. The initial value can either be 1 for Yes or 0 for No. This Input displays a list box with the choices Yes and 
No.

Example

sc.Input[5].SetYesNo(0);
sc.Input[].GetYesNo()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetYesNo();

The sc.Input[].GetYesNo() function gets the value from a study Input set with the sc.Input[].SetYesNo() 
function. User changes to the input also apply when getting the value. 0 is returned for No/False, and 1 is returned 
for Yes/True.

Example

int InYesNo = sc.Input[5].GetYesNo();
sc.Input[].GetBoolean()

[Link] - [Top]
Type: sc.Input[] Get function. 

int sc.Input[].GetBoolean();

The sc.Input[].GetBoolean() function gets the value from a study Input set with the sc.Input[].SetYesNo() 
function. User changes to the input also apply when getting the value. 0 is returned for No/False, and 1 is returned 



for Yes/True.

Example

int InYesNoValue = sc.Input[0].GetBoolean();
sc.Input[].SetInputDataIndex()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetInputDataIndex(unsigned int Index);

sc.Input[].SetInputDataIndex() creates an Input Data type of Input in the Study Settings window for the study 
and sets the selected Input Data item. You can set the Index parameter to any of the constants: SC_OPEN, 
SC_HIGH, ... which are listed in the sc.BaseData[][] description. The Input is shown in the Technical Study 
Settings window as a list box with the options: Open, High, Low, Close, ....

Example

sc.Input[0].SetInputDataIndex(SC_HIGH);
sc.Input[].GetInputDataIndex()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetInputDataIndex();

sc.Input[].GetInputDataIndex() gets the index of the selected Input Data item for the study input. This value can 
be used as an index into the sc.BaseData[][] arrays.

Example

// Get the input data index for the first input
int InputDataIndex = sc.Input[0].GetInputDataIndex();

//The following line copies an element at the current index from
//the sc.BaseData array selected with sc.Input[0], to the element
//at the current index of the first Subgraph.
sc.Subgraph[0][sc.Index] = sc.BaseData[InputDataIndex][sc.Index];
sc.Input[].SetMovAvgType()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetMovAvgType(unsigned int MovingAverageType);

sc.Input[].SetMovAvgType() sets the moving average type for the input. The input is shown in the Technical 
Study Settings window as a list containing the various different moving average types supported for the input. The 
parameter MovingAverageType can be one of the following values:

• MOVAVGTYPE_EXPONENTIAL
• MOVAVGTYPE_LINEARREGRESSION
• MOVAVGTYPE_SIMPLE
• MOVAVGTYPE_WEIGHTED
• MOVAVGTYPE_WILDERS
• MOVAVGTYPE_SIMPLE_SKIP_ZEROS
• MOVAVGTYPE_SMOOTHED
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Example

sc.Input[3].SetMovAvgType(MOVAVGTYPE_SIMPLE);
sc.Input[].GetMovAvgType()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetMovAvgType();

sc.Input[].GetMovAvgType() gets the moving average type from the input. A moving average type can be one of 
the following values:

• MOVAVGTYPE_EXPONENTIAL
• MOVAVGTYPE_LINEARREGRESSION
• MOVAVGTYPE_SIMPLE
• MOVAVGTYPE_WEIGHTED
• MOVAVGTYPE_WILDERS
• MOVAVGTYPE_SIMPLE_SKIP_ZEROS
• MOVAVGTYPE_SMOOTHED

Example

sc.ATR(sc.BaseDataIn, ATR, Length.GetInt(), MAType.GetMovAvgType());
sc.Input[].SetDate()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetDate(int Date);

The sc.Input[].SetDate() function adds an Input to the Study Settings window for the study and sets the initial 
value. The initial value is a Date Value. This Input displays a standard Windows date picker interface. Unless there 
is a specific date we want to specify as an initial value, we should use zero for the Date parameter.

Example

sc.Input[0].SetDate(0);
sc.Input[].GetDate()

[Link] - [Top]
Type: sc.Input[] Get function. 

int sc.Input[].GetDate();

The sc.Input[].GetDate() function gets the date value from a study Input set with the sc.Input[].SetDate() 
function. User changes to the input also apply when getting the value. The value returned is a Date Value.

Example

int InDate = sc.Input[0].GetDate();
sc.Input[].SetTime()

[Link] - [Top]
Type: sc.Input[] Set function. 
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SCInputRef sc.Input[].SetTime(int Value);

The sc.Input[].SetTime() function adds an Input to the Study Settings window for the study and sets the initial 
value. The initial value is a Time Value. This Input displays a Time interface. Unless there is a specific time you 
want to specify as an initial value, use zero for the Time parameter.

Example

// The HMS_TIME function is used to make a time value from hours, minutes, 
and seconds
sc.Input[0].SetTime(HMS_TIME(8,30,0)); // Set the time for the input to 8:30
sc.Input[].SetTimeAsSCDateTime()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetTimeAsSCDateTime(int Value);

The sc.Input[].SetTimeAsSCDateTime() function adds an Input to the Study Settings window for the study and 
sets the initial value. The initial value is a Time as a SCDateTime variable. 

This Input displays a standard Time interface. Unless there is a specific time you want to specify as an initial value, 
use zero for the Time parameter.

This function supports setting a Time value with milliseconds or greater precision. 

sc.Input[].GetTime()

[Link] - [Top]
Type: sc.Input[] Get function. 

int sc.Input[].GetTime();

The sc.Input[].GetTime() function gets the time value from a study Input set with the sc.Input[].SetTime() 
function. User changes to the input also apply when getting the value. The value returned is a Time Value.

Example

int InTime = sc.Input[0].GetTime();
sc.Input[].SetDateTime()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetDateTime(SCDateTime DateTime);

The sc.Input[].SetDateTime() function adds an Input to the Study Settings window for the study and sets the 
initial value. The initial value is a SCDateTime value. This Input displays a standard Windows date and time 
interface. Unless there is a specific date-time we want to specify as an initial value, we should use zero for the 
DateTime parameter.

Example

sc.Input[0].SetDateTime(0);
sc.Input[].GetDateTime()

[Link] - [Top]
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Type: sc.Input[] Get function. 

SCDateTime sc.Input[].GetDateTime();

The sc.Input[].GetDateTime() function gets the SCDateTime value from a study Input set with the 
sc.Input[].SetDateTime() function. User changes to the input also apply when getting the value. The value returned 
is a SCDateTime value.

Example

SCDateTime InDateTime = sc.Input[0].GetDateTime();
sc.Input[].SetCustomInputStrings()

[Link] - [Top]
Type: sc.Input[] Set function. 

void sc.Input[].SetCustomInputStrings(const char* p_CustomStrings)

The sc.Input[].SetCustomInputStrings() function works in conjunction with the 
sc.Input[].SetCustomInputIndex() input. These functions together allow you to specify a custom list of text 
strings for a user study input and set the default selected text string. The sc.Input[].SetCustomInputIndex() 
function allows you set the default selected text string in the input list. Each text string in the input list maps to a 
zero-based Integer index. The first one is 0, the second one is 1 and so on. To get the Integer index of the selected 
text string in the input list, use the function sc.Input[].GetIndex().

For a complete code example, refer to the scsf_CustomStringsInputExample function in the /ACSSource/
studies.cpp file in the folder where Sierra Chart is installed to.

Example

// Define a reference to an available input to make it easier to refer to
SCInputRef CustomInput = sc.Input[0];

if (sc.SetDefaults)
{
CustomInput.Name = "List of options";

// Define the list of strings for our custom input
CustomInput.SetCustomInputStrings("Option 1;Option 2;Option 3;Option 4");

// Set the first text string as the initial selected item in the custom list 
of text strings
CustomInput.SetCustomInputIndex(0);
}

// Get the index of the selected text string. This is zero-based.
int Selection = CustomInput.GetIndex();
sc.Input[].SetCustomInputIndex()

[Link] - [Top]
Type: sc.Input[] Set function. 

void sc.Input[].SetCustomInputIndex(int StringIndex)

For complete details about this function and an example, refer to the sc.Input[].SetCustomInputStrings () 
description.
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sc.Input[].GetIndex()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetIndex();

The sc.Input[].GetIndex() function gets the Integer index of the selection for the sc.Input[]. For more details about 
this function and an example, refer to the sc.Input[].SetCustomInputStrings() description.

Example

int SelectedIndex = sc.Input[0].GetIndex();
sc.Input[].GetSelectedCustomString()

[Link] - [Top]
Type: sc.Input[] Get function. 

SCString sc.Input[].GetSelectedCustomString()

This function can be used when an input has been set to hold a list of text strings with the 
sc.Input[].SetCustomInputStrings() function. This function returns the selected text string, and not the Integer 
index. The return value is a SCString.

Example

SCString SelectedStringText = sc.Input[0].GetSelectedCustomString();
sc.Input[].SetColor()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetColor(unsigned int Color);

The sc.Input[].SetColor() function adds an Input to the Study Settings window for the study and sets the initial 
value. The initial value is a RBG color value. This input displays a color button.

Example

sc.Input[0].SetColor(128, 128, 128);
sc.Input[].GetColor()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetColor();

The sc.Input[].GetColor() function gets the value from a study Input set with the sc.Input[].SetColor() function. 
User changes to the input also apply when getting the value. The value returned is a RGB color value.

Example

// Get the color value 
unsigned int ColorValue = sc.Input[0].GetColor();
sc.Input[].SetDouble()



[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetDouble(double Value);

The sc.Input[].SetDouble() function adds an Input to the Study Settings window for the study and sets the initial 
value. The initial value is a double precision floating point value. This Input displays a text box in which a float 
value can be entered.

Example

sc.Input[0].SetDouble(10.5);
sc.Input[].GetDouble()

[Link] - [Top]
Type: sc.Input[] Get function. 

double sc.Input[].GetDouble();

The sc.Input[].GetDouble() function gets the value from a study Input set with the sc.Input[].SetDouble() 
function. User changes to the input also apply when getting the value. 

Example

double InValue = sc.Input[0].GetDouble();
sc.Input[].SetDoubleLimits()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetDoubleLimits(double Min, double Max);

The sc.Input[].SetDoubleLimits() function sets the minimum and maximum limits for a double Input. The user 
will not be able to set a value for this Input outside of the range that is specified through this function.

Example

sc.Input[0].SetDoubleLimits(1.0, 100.0);
sc.Input[].SetTimePeriodType()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetTimePeriodType(unsigned int Value);

The sc.Input[].SetTimePeriodType() function adds an Input to the Study Settings window for the study and sets 
the initial value. The initial value is an Integer value of one of the constants listed below. This Input displays a list 
box in which one of the choices can be selected.

• TIME_PERIOD_LENGTH_UNIT_MINUTES
• TIME_PERIOD_LENGTH_UNIT_DAYS
• TIME_PERIOD_LENGTH_UNIT_WEEKS
• TIME_PERIOD_LENGTH_UNIT_MONTHS
• TIME_PERIOD_LENGTH_UNIT_YEARS

Example

SCInputRef TimePeriodType = sc.Input[0]; 



TimePeriodType.Name = "Time Period Type"; 
TimePeriodType.SetTimePeriodType(TIME_PERIOD_LENGTH_UNIT_MINUTES); 
sc.Input[].GetTimePeriodType()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetTimePeriodType();

The sc.Input[].GetTimePeriodType() function gets the value from a study Input set with the 
sc.Input[].SetTimePeriodType() function. User changes to the input also apply when getting the value. The return 
value is one the constants listed below.

• TIME_PERIOD_LENGTH_UNIT_MINUTES
• TIME_PERIOD_LENGTH_UNIT_DAYS
• TIME_PERIOD_LENGTH_UNIT_WEEKS
• TIME_PERIOD_LENGTH_UNIT_MONTHS
• TIME_PERIOD_LENGTH_UNIT_YEARS

Example

SCInputRef TimePeriodType = sc.Input[0];

if (TimePeriodType.GetTimePeriodType() == TIME_PERIOD_LENGTH_UNIT_DAYS )
{
    NumMins = MINUTES_PER_DAY;
}
sc.Input[].SetAlertSoundNumber()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetAlertSoundNumber(int Value);

The sc.Input[].SetAlertSoundNumber() function adds an Input to the Study Settings window for the study and 
sets the initial value. 

This Input displays a list box in which one of the choices can be selected.

The initial value can be one of the following:

• 0: Alert Disabled. This means that the alert is completely disabled and your code should not generate an 
alert message or sound.

• 1: No Alert Sound. This means the alert will not generate a sound but can generate a message.
• >= 2: The Alert Number + 1 which corresponds to all of the Alert Numbers in Global Settings >> General 

Settings >> Alerts. As of this writing, there are currently 150 of them. This value needs to have 1 
subtracted from it to get the actual Alert Number to use.

Code Example

SCInputRef HighAlert = sc.Input[0];

if(sc.SetDefaults)
{
   HighAlert.Name =  "High Alert Sound";
   HighAlert.SetAlertSoundNumber(2);
}
            



sc.Input[].GetAlertSoundNumber()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetAlertSoundNumber();

The sc.Input[].GetAlertSoundNumber() function gets the value from a study Input set with the 
sc.Input[].SetAlertSoundNumber() function. User changes to the input also apply when getting the value. 

The return value can be one of the following:

• 0: Alert Disabled. This means that the alert is completely disabled and your code should not generate an 
alert message or sound.

• 1: No Alert Sound. This means the alert will not generate a sound but can generate a message.
• >= 2: The Alert Number + 1 which corresponds to all of the Alert Numbers in Global Settings >> General 

Settings >> Alerts. As of this writing, there are currently 150 of them. This value needs to have 1 
subtracted from it to get the actual Alert Number to use.

Code Example

SCString Message;
Message.Format("New Daily High: %f. Previous high: %f", sc.DailyHigh, 
PreviousHigh);
sc.PlaySound(HighAlert.GetAlertSoundNumber() - 1, Message);
            
sc.Input[].SetStudyID()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetStudyID(unsigned int Value);

sc.Input[].SetStudyID() sets the unique Study ID for the purpose of referencing another study. Each study on the 
chart has its own unique Study Identifier. For further information, refer to Unique Study Instance Identifiers.

When an Input is set to this type, it will list all of the studies that are on the chart. The users selection will set the 
Input to the proper value. 

Use sc.Input[].GetStudyID() to get the current setting for this Input. 

This Input type works with the sc.GetStudyArrayUsingID() function and other functions that require the unique 
Study ID. This normally should be set to 1 in the sc.SetDefaults code block.

Example

sc.Input[0].SetStudyID(1);
sc.Input[].GetStudyID()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetStudyID();

sc.Input[].GetStudyID() gets the unique instance ID for the selected study from the input. This input type works 
with the sc.GetStudyArrayUsingID() function and other functions that require a Study ID. 
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Example

SCFloatArray Study1Array; 
sc.GetStudyArrayUsingID(InputStudy1.GetStudyID(), 
Study1Subgraph.GetSubgraphIndex(), Study1Array);
sc.Input[].SetChartNumber()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetChartNumber(int ChartNumber);

The sc.Input[].SetChartNumber() function sets the input to a Chart Number input type which lists all of the 
charts within the same chartbook as the chart that the instance of your study is applied to. Each chart has a unique 
number which is displayed on the title bar of the chart. That number can be given to the ChartNumber parameter 
to this function. Or you can pass 1 which would be the first chart. It is essential to call this function, in order to set 
the input to a Chart Number type.

Example

sc.Input[0].SetChartNumber(1); 
sc.Input[].GetChartNumber()

[Link] - [Top]
Type: sc.Input[] Get function. 

int sc.Input[].GetChartNumber();

The sc.Input[].GetChartNumber() function returns the selected Chart Number from the study input. This 
function works with the sc.Input[].SetChartNumber() function. Each chart has a unique number which is 
displayed on the title bar of the chart. The chart number is used with various ACSIL functions that require a 
ChartNumber parameter.

Example

int ChartNumber = sc.Input[0].GetChartNumber();

int Index = GetExactMatchForSCDateTime(ChartNumber, DateTimeValue);
sc.Input[].SetChartStudySubgraphValues()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetChartStudySubgraphValues(int ChartNumber, int StudyID, int SubgraphIndex);

The sc.Input[].SetChartStudySubgraphValues() function adds an Input to the Study Settings window for the 
study and sets the initial values. The example given below shows the recommended initial values. This Input 
displays 3 list boxes which allows a user to choose a chart in the chartbook that your study is applied to, a specific 
study on that chart, and a specific Subgraph within that selected study. This sc.Input[] Set function works with the 
corresponding sc.Input[].GetChartStudySubgraphValues() function to get the values that have been set. 

Example

SCInputRef StudySubgraphReference = sc.Input[0];

StudySubgraphReference.Name = "Study And Subgraph To Display";



StudySubgraphReference.SetChartStudySubgraphValues(1,1, 0);
sc.Input[].GetChartStudySubgraphValues()

[Link] - [Top]
Type: sc.Input[] Get function. 

s_ChartStudySubgraphValues sc.Input[].GetChartStudySubgraphValues();

void sc.Input[].GetChartStudySubgraphValues(int& ChartNumber, int& StudyID, int& SubgraphIndex);

The sc.Input[].GetChartStudySubgraphValues() function gets the values from a study Input set with the 
sc.Input[].SetChartStudySubgraphValues() function. User changes to the input also apply when getting the 
values. 

Example

SCInputRef StudySubgraphReference = sc.Input[0];

if (sc.SetDefaults)
{
    StudySubgraphReference.Name = "Study And Subgraph To Display";

    StudySubgraphReference.SetChartStudySubgraphValues(1,1, 0);
    return;
}

SCFloatArray StudyReference;
sc.GetStudyArrayFromChartUsingID(StudySubgraphReference.GetChartStudySubgrap
hValues(), StudyReference);

//Alternative way to specify parameters
sc.GetStudyArrayFromChartUsingID(StudySubgraphReference.GetChartNumber(), 
StudySubgraphReference.GetStudyID(), 
StudySubgraphReference.GetSubgraphIndex(), StudyReference);
            
sc.Input[].SetStudySubgraphValues()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetStudySubgraphValues(int StudyID, int SubgraphIndex);

The sc.Input[].SetStudySubgraphValues() function adds an Input to the Study Settings window for the study and 
sets the initial values. The example given below shows the recommended initial values. 

This Input displays 2 list boxes which allows a user to choose a study on the same chart that your study is applied 
to, and a Subgraph within that selected study. 

This function works in conjunction with sc.Input[].GetStudyID() to get the selected study's unique ID and the 
sc.Input[].GetSubgraphIndex() function to get the selected Subgraph index. 

The StudyID parameter is the study's Graph Instance ID. The underlying main price graph in the chart will have a 
graph instance ID of 0. The SubgraphIndex parameter is zero based. The maximum will be 
MAX_STUDY_SUBGRAPHS - 1.

Example
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SCInputRef StudySugbraph1 = sc.Input[0];

StudySugbraph1.Name = "Input Study 1";
StudySugbraph1.SetStudySubgraphValues(0, 0);
sc.Input[].GetSubgraphIndex()

[Link] - [Top]
Type: sc.Input[] Get function. 

unsigned int sc.Input[].GetSubgraphIndex();

The sc.Input[].GetSubgraphIndex function returns the zero based index of the selected study Subgraph from the 
sc.Input[]. It can be used with Inputs set with the sc.Input[].SetStudySubgraphValues() and sc.Input[]. 
SetChartStudySubgraphValues() functions.

Example

SCInputRef StudyReference = sc.Input[0];

if (sc.SetDefaults)
{
    StudyReference.Name = "Study Reference";

    StudyReference.SetStudySubgraphValues(1,0);

    return;
}

// Get the study subgraph

SCFloatArray SubgraphArray;
sc.GetStudyArrayUsingID(StudyReference.GetStudyID(), 
StudyReference.GetSubgraphIndex(), SubgraphArray);

if (SubgraphArray.GetArraySize() == 0)
    return; // No subgraph data
sc.Input[].SetChartStudyValues()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetChartStudyValues(int ChartNumber, int StudyID);

The sc.Input[].SetChartStudyValues() function adds an Input to the Study Settings window for the study and sets 
the initial values. The initial values are a ChartNumber and StudyID. This Input displays two list boxes allowing 
the selection of a chart and study.

This function works in conjunction with sc.Input[].GetChartNumber() to get the selected chart number and the 
sc.Input[].GetStudyID() function to get the unique ID of the selected study.

Example

sc.Input[0].SetChartStudyValues(1, 1);

int ChartNumber = sc.Input[0].GetChartNumber();

int StudyID = sc.Input[0].GetStudyID();



sc.Input[].SetDescription()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetDescription(const char* Description);

The sc.Input[].SetDescription() function sets the user documentation for your Input. This is displayed on an 
automatically generated HTML page. For more information refer to the ACSIL Study Documentation Interface 
Members page.

Example

sc.Input[0].SetDescription("This input sets the length of the study 
calculation");
sc.Input[].SetString()

[Link] - [Top]
Type: sc.Input[] Set function. 

SCInputRef sc.Input[].SetString(const char* Value);

The sc.Input[].SetString() function adds an Input to the Study Settings window for the study and sets the initial 
value. The initial value is a string value. This Input displays a text box in which a string value can be entered.

Example

sc.Input[0].SetString("String Value");
sc.Input[].GetString()

[Link] - [Top]
Type: sc.Input[] Get function. 

const char* sc.Input[].GetString();

The sc.Input[].GetString() function gets the value from a study Input set with the sc.Input[].SetString() function. 
User changes to the input also apply when getting the value.

Example

const char* InValue = sc.Input[0].GetString();
sc.Input[].SetPathAndFileName()

[Link] - [Top]
Type: sc.Input[] Set function. 

const char* sc.Input[].SetPathAndFileName();

The sc.Input[].SetPathAndFileName() function sets the Input type to support a file path and filename and 
specifies the initial path and filename. This can initially be empty/blank just by specifying empty quotes like "".

Example

sc.Input[0].SetPathAndFileName("");
sc.Input[].GetPathAndFileName()
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[Link] - [Top]
Type: sc.Input[] Get function. 

const char* sc.Input[].GetPathAndFileName();

The sc.Input[].GetPathAndFileName() function gets the path and filename text string from the study Input set 
with the sc.Input[].SetPathAndFileName() function. User changes to the Input also apply when getting the value.

Example

SCString PathAndFileName = sc.Input[0].GetPathAndFileName();

*Last modified Wednesday, 15th November, 2023.
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◦ sc.Subgraph[].DrawZeros
◦ sc.Subgraph[].GraphicalDisplacement
◦ sc.Subgraph[].ExtendedArrayElementsToGraph
◦ sc.Subgraph[].TextDrawStyleText
◦ sc.Subgraph[].ShortName
◦ sc.Subgraph[].IncludeInStudySummary
◦ sc.Subgraph[].UseStudySummaryCellBackgroundColor
◦ sc.Subgraph[].StudySummaryCellBackgroundColor
◦ sc.Subgraph[].StudySummaryCellText
◦ sc.Subgraph[].UseLabelsColor
◦ sc.Subgraph[].LabelsColor

• Numeric Information Table Graph Draw Type
◦ s_NumericInformationGraphDrawTypeConfig
◦ sc.SetNumericInformationGraphDrawTypeConfig()
◦ sc.SetNumericInformationDisplayOrderFromString()
◦ Numeric Information Graph Example

sc.Subgraph[]

[Link] - [Top]
Type: Array of study Subgraph structures.

sc.Subgraph[] is an array of the subgraphs available to the study. There is currently a maximum of 
SC_SUBGRAPHS_AVAILABLE (60) subgraphs available for your study to use. 

Subgraphs have two purposes. The first is to display data which is part of the study onto the chart. The individual 
drawings in a study graph are considered Subgraphs. The second purpose is to hold data for background 
calculations or to hold data that needs to be maintained between function calls. 

If you are using the sc.Subgraph[].Data[] member array of a Subgraph for the second purpose, then do not name a 
Subgraph unless you want the data in the sc.Subgraph[].Data array to appear on the chart. By default, Subgraphs 
do not have names unless you set them. If you do want to make the background data visible for debugging 
purposes, then a Subgraph can have a name. However, in this case set its draw style to DRAWSTYLE_IGNORE. 
This is very useful for debugging. The data can be viewed in the Window >> Chart Values Window.

There are also the Extra Arrays to hold data for background calculations and hold data that needs to be maintained 
between function calls. Refer to the Extra Arrays member of this Subgraph structure.

References

A useful method to make it easier to work with a sc.Subgraph[] and the sc.Subgraph[].Data array is to use a C++ 
reference. A reference is defined with SCSubgraphRef. SCSubgraphRef is a reference to the sc.Subgraph[] type. 
Below is an example of defining and using a reference.

Example

// Make a reference to the second Subgraph and call it PlotB
SCSubgraphRef PlotB = sc.Subgraph[1];

// Now the PlotB reference can be used in place of sc.Subgraph[1]

// Set the value of the element in the Subgraph Data array the
// current index to 10.

// This is the same as sc.Subgraph[1][sc.Index] = 10.0f;



PlotB[sc.Index] = 10.0f; 

// Calculate the simple moving average and store the result in
// the Data array of PlotB (sc.Subgraph[1]).
sc.SimpleMovAvg(sc.BaseDataIn[SC_LAST], PlotB, 20);
sc.Subgraph[] Structure Members

sc.Subgraph[].Data[] / sc.Subgraph[][]

[Link] - [Top]
Read/Write. Array of float variables (SCFloatArray).

sc.Subgraph[].Data[] is the array of values for the study Subgraph. This is where you will store the results of the 
study calculations, and this is the data that will be graphed on the chart if the sc.Subgraph has the Name member 
set and has a visible DrawStyle. 

The size of this array is equal to sc.ArraySize. If you have set sc.IsCustomChart, the size of this array is equal to 
sc.OutArraySize. 

When a chart is reloaded, when the study is first added to a chart, or when a Chartbook is opened and the study 
exists on one of the charts, then all of the sc.Subgraph[].Data[] array elements are initialized to 0. 

If you are familiar with the Sierra Chart Spreadsheet Studies, it may help to think of this Subgraph Data array as a 
column of data in a Spreadsheet (formula columns K through Z). The Spreadsheet Studies uses these same 
Subgraph Data arrays to hold the results from the formula columns.

A shorthand method to access a Subgraph Data array element exists. Example: sc.Subgraph[0][sc.Index] is 
equivalent to sc.Subgraph[0].Data[sc.Index]. When passing a Subgraph Data array to an array based study 
function such as sc.Highest(), you do not need to use the second set of brackets. For example, use sc.Subgraph[0] 
or sc.Subgraph[0].Data.

For more information about the sc.Subgraph structure and the purpose of Subgraphs, refer to sc.Subgraph[].

For information about indexing and array sizes refer to Array Indexing and Sizes.

Whenever first accessing an element of the sc.Subgraph[].Data array at sc.Subgraph[] index 1 or higher, at that 
time causes an allocation of the memory required for that Data array.

The use of the [] operator on the Data member (sc.Subgraph[].Data[]), returns a reference to that particular 
element and you can both get and set the element. 

Example

// Set the value of the element at the current index in the third Subgraph 
to 12.5
sc.Subgraph[2][sc.Index] = 12.5f; 

// Get the value of the element of the current index in the third Subgraph
float SubgraphValue = sc.Subgraph[2][sc.Index];
            
Example

// Calculate the exponential moving average with a Length of 20 on the 
closing
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// prices from the chart and store the result in the second Subgraph 
(sc.Subgraph[1]).
sc.ExponentialMovAvg(sc.BaseDataIn[SC_LAST], sc.Subgraph[1], 20);

// Calculate the simple moving average with a Length of 20 on the 
exponential
// moving average that was calculated above. To do this, use the second
// Subgraph (sc.Subgraph[1]) as the input for the simple moving average.
// Store the result in the first Subgraph (sc.Subgraph[0]).
sc.SimpleMovAvg(sc.Subgraph[1], sc.Subgraph[0], 20);
sc.Subgraph[].GetArraySize()

[Link] - [Top]
Type: Function.

The sc.Subgraph[].GetArraySize() function gets the number of sc.Subgraph[].Data[] arrays within the 
sc.Subgraph[]. Normally, this will return the maximum number of Subgraphs. As of 2013-8 this is 60.

sc.Subgraph[].Arrays[][]

[Link] - [Top]
Type: Read/Write array of float arrays (SCFloatArray).

Arrays[Index1][Index2]: This member is an array of arrays to be used for storing background or intermediate 
calculations and to store data that needs to be held between function calls. 

As of 2016-02 there are 12 extra arrays for each sc.Subgraph[].

The arrays referred to by sc.Subgraph[].Arrays[] are of type SCFloatArray. The reference type to them is 
SCFloatArrayRef. 

These extra array elements can be accessed by using sc.Subgraph[].Arrays[Index1][Index2]. Where Index1 can 
be from 0 to (12 - 1) and represent these internal Subgraph arrays. Where Index2 is the same index value as used 
with the sc.Subgraph[].Data[] arrays (This accesses the primary graphable Data array for the Subgraph).

Each of the sc.Subgraph[].Arrays[][] arrays has the same size as sc.Subgraph[].Data[]. A working example can be 
found in the scsf_ExtraArraysExample function in the /ACS_Source/studies.cpp file. 

As with all arrays used in ACSIL, these are safe and using an index which is out of bounds does not cause any 
harm. It is simply adjusted to be within the bounds. For example, if Index2 is -1, it will be adjusted to 0.

Note: Some study functions that take arrays for input and output require a reference to a sc.Subgraph and not a 
reference to a SCFloatArray contained within a sc.Subgraph. An example is sc.MACD(). 

These functions will use the extra arrays contained within the passed sc.Subgraph (sc.Subgraph[].Arrays[]). 
Usually they will use 2 or 3 extra arrays, but it could be up to 6 to 8 extra arrays. After passing a Subgraph to one 
of these functions, you do not want to use one of these extra arrays in the sc.Subgraph for another purpose by 
writing to it.

References

To do a reference to an Extra Array to make accessing it easier, define a reference like this:

Example

SCFloatArrayRef myArray = sc.Subgraph[0].Arrays[0];



// Set the array element at the current index to 10. This is just an 
example.
myArray[sc.Index] = 10;
Passing Extra Arrays to Functions

To pass an Extra Array to a function you simply define the parameter type as SCFloatArrayRef. Refer to the 
scsf_PassingExtraArray function in the /ACS_Source/studies.cpp file in the folder Sierra Chart is installed to.

sc.Subgraph[].Name

[Link] - [Top]
Read/Write string variable. 

Initial value: "" (empty string)

sc.Subgraph[].Name is the name of the Subgraph. If there is no name, the Subgraph will not be drawn, and it will 
not be displayed on the list of Subgraphs in the Subgraphs tab on the Study Settings window. It is useful to use a 
sc.Subgraph to store some background or intermediate calculation that should not be displayed. This is a good 
example of when you would want to leave the Name blank, so that it will not be graphed on the chart.

Example:

 // Set the name of the first Subgraph
sc.Subgraph[0].Name = "First Subgraph";
sc.Subgraph[].PrimaryColor

[Link] - [Top]
Read/Write color variable. 

sc.Subgraph[].PrimaryColor is the primary color for the Subgraph. This is the only color for the Subgraph if the 
secondary color is not used. For more information on colors, refer to RGB Color Values.

Example

 // Set the primary color for the first Subgraph to red
sc.Subgraph[0].PrimaryColor = RGB(255,0,0);
sc.Subgraph[].SecondaryColor

[Link] - [Top]
Read/Write color variable. 

sc.Subgraph[].SecondaryColor is the secondary color of the Subgraph. For more information on colors, refer to 
RGB Color Values. 

Example

 // Set the secondary color for the first Subgraph to yellow
sc.Subgraph[0].SecondaryColor = RGB(255,255,0);
sc.Subgraph[].SecondaryColorUsed

[Link] - [Top]
Read/Write variable. 

Initial value: 0 (FALSE)

sc.Subgraph[].SecondaryColorUsed can be a TRUE (1) or FALSE (0) value indicating that the secondary color 
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of the Subgraph is used. When this is set to 1 (TRUE) the secondary color is made available for the Subgraph in 
the Subgraphs tab on the Technical Study Settings window. Setting this does not automatically color your 
Subgraph based on it's slope, however if the Auto-Coloring option is on for the Subgraph, then this secondary color 
is used.

Example

 // Enable the secondary color for the first Subgraph
sc.Subgraph[0].SecondaryColorUsed = 1;
sc.Subgraph[].DataColor[]

[Link] - [Top]
Read/Write array of Integer color values.

sc.Subgraph[].DataColor[] is an array of RGB (unsigned Integer) color values associated with each element of a 
sc.Subgraph[].Data[] array. 

If you use this array, the sc.Subgraph[].Data elements will be drawn using the colors in this array rather than the 
primary color of the sc.Subgraph[]. 

The DataColor array has the same number of elements as the sc.Subgraph[].Data array. The color in each element 
of this array will line up directly with the value in each element of the sc.Subgraph[].Data array.

The colors in this array are unset unless you set them. For more information on colors, refer to RGB Color Values.

For information about indexing and array sizes, refer to Array Indexing and Sizes.

For a code example, refer to scsf_SimpMovAvgColored in studies.cpp inside the ACS_Source folder inside of the 
Sierra Chart installation folder.

Colors for Price Bar Graph Draw Types

In the case where you are using a sc.GraphDrawType other than GDT_CUSTOM, then the following details how 
the sc.Subgraph[].DataColor[] arrays affect the elements of each price bar Graph Draw Type.

• Candlesticks
◦ CandleUpOutlineColor = sc.Subgraph[SC_OPEN].DataColor[]
◦ CandleUpFillColor = sc.Subgraph[SC_HIGH].DataColor[]
◦ CandleDownOutlineColor = sc.Subgraph[SC_LOW].DataColor[]
◦ CandleDownFillColor = sc.Subgraph[SC_LAST].DataColor[]

Using sc.Subgraph[].DataColor[] Array for GDT_NUMERIC_INFORMATION sc.GraphDrawType

The sc.Subgraph[].DataColor[] array can be used to set the foreground and background colors of each element of a 
Subgraph displayed in a GDT_NUMERIC_INFORMATION table. GDT_NUMERIC_INFORMATION is set 
through sc.GraphDrawType. 

To be able to set the foreground and background color requires that these colors be combined into a single 4 byte 
color value by using the sc.CombinedForegroundBackgroundColorRef function. 

Example

// Set the color of the Data element at the current Index (sc.Index)
// for the third Subgraph (Subgraph[2]) to Blue.
sc.Subgraph[2].DataColor[sc.Index] = RGB(0,0,255);

// Set the color of the Data element at the current Index (sc.Index)
// for the third Subgraph (Subgraph[2]) to the Primary Color.
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sc.Subgraph[2].DataColor[sc.Index] = sc.Subgraph[2].PrimaryColor;

// Set the color of the Data element at the current Index (sc.Index)
// for the third Subgraph (Subgraph[2]) to the Secondary Color.
sc.Subgraph[2].DataColor[sc.Index] = sc.Subgraph[2].SecondaryColor; 
sc.Subgraph[].DrawStyle

[Link] - [Top]
Read/Write Integer variable.

Initial value: DRAWSTYLE_LINE or DRAWSTYLE_IGNORE

sc.Subgraph[].DrawStyle is the Draw Style that is used to draw the Subgraph. These are relevant when 
sc.GraphDrawType is set to GDT_CUSTOM. This is the default setting. The Draw Styles you can use are as 
follows:

• DRAWSTYLE_LINE
• DRAWSTYLE_BAR
• DRAWSTYLE_POINT
• DRAWSTYLE_DASH
• DRAWSTYLE_HIDDEN
• DRAWSTYLE_IGNORE
• DRAWSTYLE_STAIR_STEP
• DRAWSTYLE_SQUARE
• DRAWSTYLE_STAR
• DRAWSTYLE_PLUS
• DRAWSTYLE_ARROW_UP
• DRAWSTYLE_ARROW_DOWN
• DRAWSTYLE_ARROW_LEFT
• DRAWSTYLE_ARROW_RIGHT
• DRAWSTYLE_FILL_TOP
• DRAWSTYLE_FILL_BOTTOM
• DRAWSTYLE_FILL_RECTANGLE_TOP
• DRAWSTYLE_FILL_RECTANGLE_BOTTOM
• DRAWSTYLE_COLOR_BAR
• DRAWSTYLE_BOX_TOP
• DRAWSTYLE_BOX_BOTTOM
• DRAWSTYLE_COLOR_BAR_HOLLOW
• DRAWSTYLE_COLOR_BAR_CANDLE_FILL
• DRAWSTYLE_CUSTOM_TEXT (This is for internal Sierra Chart use only. It is not an actual visible 

Draw Style. It is used only to set the Color and Font height for text drawn on the chart.)
• DRAWSTYLE_BAR_TOP
• DRAWSTYLE_BAR_BOTTOM
• DRAWSTYLE_LINE_SKIP_ZEROS
• DRAWSTYLE_TRANSPARENT_FILL_TOP
• DRAWSTYLE_TRANSPARENT_FILL_BOTTOM
• DRAWSTYLE_TEXT (Supports the use of the newline character, \n, in the text string) 
• DRAWSTYLE_POINT_ON_LOW
• DRAWSTYLE_POINT_ON_HIGH
• DRAWSTYLE_TRIANGLE_UP
• DRAWSTYLE_TRIANGLE_DOWN
• DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_TOP
• DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_BOTTOM
• DRAWSTYLE_BACKGROUND (example function: scsf_BackgroundDrawStyleExample in 

studies8.cpp)
• DRAWSTYLE_DIAMOND 
• DRAWSTYLE_LEFT_PRICE_BAR_DASH 



• DRAWSTYLE_RIGHT_PRICE_BAR_DASH 
• DRAWSTYLE_TRIANGLE_LEFT 
• DRAWSTYLE_TRIANGLE_RIGHT 
• DRAWSTYLE_TRIANGLE_RIGHT_OFFSET 
• DRAWSTYLE_TRIANGLE_RIGHT_OFFSET_FOR_CANDLESTICK 
• DRAWSTYLE_CANDLESTICK_BODY_OPEN 
• DRAWSTYLE_CANDLESTICK_BODY_CLOSE 
• DRAWSTYLE_FILL_TO_ZERO 
• DRAWSTYLE_TRANSPARENT_FILL_TO_ZERO 
• DRAWSTYLE_SQUARE_OFFSET_LEFT 
• DRAWSTYLE_SQUARE_OFFSET_LEFT_FOR_CANDLESTICK 
• DRAWSTYLE_VALUE_ON_HIGH 
• DRAWSTYLE_VALUE_ON_LOW 
• DRAWSTYLE_VALUE_OF_SUBGRAPH 
• DRAWSTYLE_SUBGRAPH_NAME_AND_VALUE_LABELS_ONLY 
• DRAWSTYLE_LINE_AT_LAST_BAR_TO_EDGE 
• DRAWSTYLE_FILL_RECTANGLE_TO_ZERO
• DRAWSTYLE_TRANSPARENT_FILL_RECTANGLE_TO_ZERO
• DRAWSTYLE_X 
• DRAWSTYLE_CUSTOM_VALUE_AT_Y: This Draw Style is meant to be used with ACSIL. The 

sc.Subgraph[].Data[] array contains the custom value for a bar index. The Chart Region y-coordinate is 
controlled through the sc.Subgraph[].Arrays[0][] array. The y-coordinate is based on the study scale values. 

As of version 2526, text alignment for DRAWSTYLE_CUSTOM_VALUE_AT_Y and 
DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y, can be optionally controlled through the 
sc.Subgraph[].Arrays[2][] array. Can be one of: TA_LEFT, TA_RIGHT, TA_CENTER and one of 
TA_TOP, TA_BOTTOM separated by the bitwise OR operator |. 

A vertical offset based on text height can be controlled through the sc.Subgraph[].Arrays[1][] array. A 
positive value offsets the text up by this set value times the text height. A negative value offsets the text 
down by this set value times the text type. 

When the Subgraph Secondary Color is used, then the background color is going to be the secondary color.
• DRAWSTYLE_CUSTOM_VALUE_AT_Y_LEFT_ALIGNED: For more details, refer to 

DRAWSTYLE_CUSTOM_VALUE_AT_Y.
• DRAWSTYLE_CUSTOM_VALUE_AT_Y_RIGHT_ALIGNED: For more details, refer to 

DRAWSTYLE_CUSTOM_VALUE_AT_Y.
• DRAWSTYLE_CUSTOM_VALUE_AT_Y_WITH_BORDER: For more details, refer to 

DRAWSTYLE_CUSTOM_VALUE_AT_Y.
• DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y: For more details, refer to 

DRAWSTYLE_CUSTOM_VALUE_AT_Y.
• DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y_LEFT_ALIGNED: For more details, 

refer to DRAWSTYLE_CUSTOM_VALUE_AT_Y.
• DRAWSTYLE_TRANSPARENT_CUSTOM_VALUE_AT_Y_RIGHT_ALIGNED: For more details, 

refer to DRAWSTYLE_CUSTOM_VALUE_AT_Y.
• DRAWSTYLE_TRANSPARENT_BAR_TOP
• DRAWSTYLE_TRANSPARENT_BAR_BOTTOM
• DRAWSTYLE_LEFT_OFFSET_BOX_TOP
• DRAWSTYLE_LEFT_OFFSET_BOX_BOTTOM
• DRAWSTYLE_RIGHT_OFFSET_BOX_TOP
• DRAWSTYLE_RIGHT_OFFSET_BOX_BOTTOM
• DRAWSTYLE_HORIZONTAL_PROFILE 
• DRAWSTYLE_HORIZONTAL_PROFILE_HOLLOW 
• DRAWSTYLE_SQUARE_OFFSET_RIGHT 
• DRAWSTYLE_SQUARE_OFFSET_RIGHT_FOR_CANDLESTICK
• DRAWSTYLE_TRANSPARENT_CIRCLE 



• DRAWSTYLE_CIRCLE_HOLLOW 
• DRAWSTYLE_TRANSPARENT_CIRCLE_VARIABLE_SIZE (The sc.Subgraph[].Data[] array 

contains the Chart Region y- coordinate. The circle size in pixels is controlled through the 
sc.Subgraph[].Arrays[0][] array.)

• DRAWSTYLE_CIRCLE_HOLLOW_VARIABLE_SIZE
• DRAWSTYLE_POINT_VARIABLE_SIZE
• DRAWSTYLE_LINE_EXTEND_TO_EDGE
• DRAWSTYLE_BACKGROUND_TRANSPARENT
• DRAWSTYLE_LEFT_SIDE_TICK_SIZE_RECTANGLE
• DRAWSTYLE_RIGHT_SIDE_TICK_SIZE_RECTANGLE
• DRAWSTYLE_TRANSPARENT_TEXT (Supports the use of the newline character, \n, in the text 

string)
• DRAWSTYLE_TRANSPARENT_TEXT_WITH_ALIGNMENT: This draw style is meant to be used 

with ACSIL. It is the same as DRAWSTYLE_TRANSPARENT_TEXT. 

Text alignment can be optionally controlled through the sc.Subgraph[].Arrays[0][] array. Can be one of: 
TA_LEFT, TA_RIGHT, TA_CENTER and one of TA_TOP, TA_BOTTOM separated by the bitwise OR 
operator |. 

• DRAWSTYLE_TEXT_WITH_BACKGROUND: (Supports the use of the newline character, \n, in the 
text string)

For descriptions and more information about each of the above Draw Styles, refer to Draw Style on the Chart 
Studies documentation page. 

When using the Color Bar type of styles (DRAWSTYLE_COLOR_BAR, 
DRAWSTYLE_COLOR_BAR_HOLLOW, DRAWSTYLE_COLOR_BAR_CANDLE_FILL), these will color the 
existing chart bars. Typically you will set the sc.GraphRegion to 0 when using these draw styles. To color a 
particular bar in the chart, you will set a sc.Subgraph[].Data[] array element to any nonzero value to color the 
corresponding chart bar. The color that will be used will be the sc.Subgraph [].PrimaryColor unless you are 
using the sc.Subgraph[].DataColor array. 

For more information, refer to the Color Bar style. For an example, see the scsf_ColorBarOpenClose in the 
studies.cpp file inside the /ACS_Source folder inside of the Sierra Chart installation folder.

When you use a sc.GraphDrawType setting value other than GDT_CUSTOM, then the sc.Subgraph[].DrawStyle 
variable is automatically set for each of the relevant sc.Subgraphs needed by the sc.GraphDrawType. You cannot 
change them. Additionally, it is not possible when you are drawing a price bar type of graph (GraphDrawType not 
equal to GDT_CUSTOM), to also use standard study lines or other Draw Styles using the other available 
sc.Subgraphs which are not used by the sc.GraphDrawType. In this case you will need to use a separate study for 
those.

When you use DRAWSTYLE_TEXT this means the specified text is drawn at each bar/column in the chart at the 
value specified in the corresponding Subgraph Data element. The actual text is specifed with 
sc.Subgraph[].TextDrawStyleText. The font height is specified through sc.Subgraph[].LineWidth. If 
sc.Subgraph[].DrawZeros is 0, and the sc.Subgraph Data element for a bar/column in the chart is set to zero, no 
text will be drawn.

The sc.Subgraph[].DrawStyle for a study Subgraph sets the draw style for that entire Subgraph for every chart 
column the Subgraph is drawn in. Any changes to the Draw Style affect all chart column elements of the Subgraph 
when the chart is drawn. Therefore, it is not possible to use different Draw Styles for different elements of a single 
study Subgraph. If you want different Draw Styles, it is necessary to use separate Subgraphs for each Draw Style 
that you want to use. 

Example

 // Set the draw style of the first Subgraph to the stair-step style
sc.Subgraph[0].DrawStyle = DRAWSTYLE_STAIR_STEP;
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sc.Subgraph[].LineStyle

[Link] - [Top]
Read/Write variable. 

Initial value: LINESTYLE_SOLID

sc.Subgraph[].LineStyle is the style with which lines are drawn. This only applies to subgraphs where 
sc.Subgraph[].DrawStyle is DRAWSTYLE_LINE, DRAWSTYLE_BAR, DRAWSTYLE_DASH, or 
DRAWSTYLE_STAIR_STEP. The line styles you can use are as follows:

• LINESTYLE_SOLID
• LINESTYLE_DASH
• LINESTYLE_DOT
• LINESTYLE_DASHDOT
• LINESTYLE_DASHDOTDOT

Line styles only work when sc.Subgraph[].LineWidth is set to 0 or 1. If the line width is greater than 1, the line 
will appear solid.

Example

 // Set the line style of the first Subgraph to the "dot" style
sc.Subgraph[0].LineStyle = LINESTYLE_DOT;
sc.Subgraph[].LineWidth

[Link] - [Top]
Read/Write variable. 

Initial value: 1

sc.Subgraph[].LineWidth is the width in pixels for the Subgraph Draw Style. Not all the available Draw Styles 
will support a Line Width. When the Draw Style is set to DRAWSTYLE_TEXT, this controls the font height. In 
this case, setting this to 10 will mean a 10 point height.

Example

 // Set the line width of the second Subgraph to 2 pixels
sc.Subgraph[1].LineWidth = 2;
sc.Subgraph[].LineLabel

[Link] - [Top]
Read/Write variable. 

Initial value: 0

sc.Subgraph[].LineLabel can be set to a set of flags to enable displaying and positioning of the Name and/or 
Value of the Subgraph. You can set this to a combination of the following flags:

• LL_DISPLAY_NAME
• LL_NAME_ALIGN_CENTER
• LL_NAME_ALIGN_FAR_RIGHT
• LL_NAME_ALIGN_ABOVE
• LL_NAME_ALIGN_BELOW
• LL_NAME_ALIGN_LEFT
• LL_NAME_ALIGN_RIGHT
• LL_NAME_ALIGN_VALUES_SCALE
• LL_NAME_ALIGN_LEFT_EDGE



• LL_DISPLAY_VALUE
• LL_VALUE_ALIGN_CENTER
• LL_VALUE_ALIGN_FAR_RIGHT
• LL_VALUE_ALIGN_ABOVE
• LL_VALUE_ALIGN_BELOW
• LL_VALUE_ALIGN_RIGHT
• LL_VALUE_ALIGN_VALUES_SCALE
• LL_VALUE_ALIGN_LEFT_EDGE
• LL_VALUE_ALIGN_LEFT
• LL_NAME_REVERSE_COLORS
• LL_VALUE_REVERSE_COLORS_INV
• LL_NAME_ALIGN_DOM_LABELS_COLUMN
• LL_VALUE_ALIGN_DOM_LABELS_COLUMN
• LL_DISPLAY_CUSTOM_VALUE_AT_Y
• LL_NAME_ALIGN_LEFT_SIDE_VALUES_SCALE
• LL_VALUE_ALIGN_LEFT_SIDE_VALUES_SCALE

Example

// Set the second Subgraph to display it's name on the far right side of the 
chart and center it vertically.
sc.Subgraph[1].LineLabel = LL_DISPLAY_NAME | LL_NAME_ALIGN_CENTER | 
LL_NAME_ALIGN_FAR_RIGHT;
sc.Subgraph[].DisplayNameValueInWindowsFlags

[Link] - [Top]
Read/Write Integer variable. 

Initial value: SNV_DISPLAY_IN_WINDOWS

sc.Subgraph[].DisplayNameValueInWindowsFlags can be set to a flag variable to enable displaying of the 
Subgraph's Name and Value in the Chart Values and Tool Values Windows.

Flag Variable: 

• SNV_DISPLAY_IN_WINDOWS 
Example

sc.Subgraph[1].DisplayNameValueInWindowsFlags = SNV_DISPLAY_IN_WINDOWS;
            
sc.Subgraph[].DisplayNameValueInDataLine

[Link] - [Top]
Type: Read/Write Integer variable. 

The sc.Subgraph[].DisplayNameValueInDataLine variable can be set to 1 (or any nonzero value) or 0 and 
controls whether to display the Subgraph Name and Value in the Region Data Line of the Chart Region the study is 
displayed in. 

When it is set to 1, the Subgraph Name and Values are displayed. Otherwise, they are not.

sc.Subgraph[].AutoColoring

[Link] - [Top]
Read/Write variable. 

Initial value: 0
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AutoColors a Subgraph. Can be one of the following constants:

• AUTOCOLOR_NONE
• AUTOCOLOR_SLOPE
• AUTOCOLOR_POSNEG
• AUTOCOLOR_BASEGRAPH

Example

sc.Subgraph[1].AutoColoring = AUTOCOLOR_SLOPE;
sc.Subgraph[].DrawZeros

[Link] - [Top]
Type: Read/Write variable. 

Initial value: 0 (disabled)

sc.Subgraph[].DrawZeros can be a TRUE (1) or FALSE (0) value to enable or disable the drawing of Subgraph 
Data array elements that have a value of zero. 

Set this value to 1 to enable the drawing of zero values. Set this value to 0 to disable the drawing of zero values. 

When this is disabled, the Subgraph Draw Style of DRAWSTYLE_LINE will draw a continuous line between the 
chart columns that have non-zero values. 

The Subgraph Draw Style of DRAWSTYLE_LINE_SKIP_ZEROS can be used to skip over zero values and not 
draw a line between the last nonzero value and the next nonzero value as an alternative to using 
sc.Subgraph[].DrawZeros = 0.

Example

sc.Subgraph[0].DrawZeros = 1;
sc.Subgraph[].GraphicalDisplacement

[Link] - [Top]
Type: Read/Write Integer variable. 

Initial value: 0

This is either the positive or negative displacement, in chart columns, to shift the sc.Subgraph [] forward or 
backward by. A positive number will shift the Subgraph forward and a negative number will shift the Subgraph 
backward. For more information, refer to Displacement in the Chart Studies documentation.

Example

sc.Subgraph[0].GraphicalDisplacement = 1;
sc.Subgraph[].ExtendedArrayElementsToGraph

[Link] - [Top]
Type: Read/Write variable. 

Initial value: 0

ExtendedArrayElementsToGraph is the number of sc.Subgraph[].Data[] array elements at and after sc.ArraySize 
that will be graphed into the extended area on the chart. 

Example: sc.Subgraph[0].Data[sc.ArraySize] = 10;. This line of code will set the value of 10 for Subgraph 0 at 
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the element after the last bar in the chart.

The extended area on the chart are the columns after the very last bar in the chart. You can see this area by 
scrolling past the right edge of the chart. This is also known as the Right Side Fill Space/Forward Projection area.

To increase the number of columns after the last bar in the chart, use the Chart >> Chart Settings >> Number of 
Forward Columns setting. The default is 150.

For a code example, refer to the scsf_ExtendedArrayExample function in the /ACS_Source/Studies6.cpp file in 
the Sierra Chart installation folder.

Example

sc.Subgraph[0].ExtendedArrayElementsToGraph = 10;
sc.Subgraph[].TextDrawStyleText

[Link] - [Top]
Type: Read/Write SCString variable. 

TextDrawStyleText is used to specify the actual text to use with the DRAWSTYLE_TEXT Draw Style.

This Subgraph member can be changed at any time even outside of the sc.SetDefaults code block. When it is 
changed, it applies to all elements of the particular Subgraph it is set on. It is not possible to use different text for 
each chart bar/column with the DRAWSTYLE_TEXT Draw Style. 

Example

sc.Subgraph[0].DrawStyle =DRAWSTYLE_TEXT;

sc.Subgraph[0].TextDrawStyleText = "Buy";
sc.Subgraph[0].LineWidth = 10;// Use a font height of 10. 
sc.Subgraph[].ShortName

[Link] - [Top]
Type: Read/Write SCString variable. 

ShortName is used to specify the Subgraph Short Name.

When the ShortName is set, it also changes sc.Subgraph[].Name to be the same as the specified ShortName, upon 
reentry into the study function.

Example

 // Set the short name of the first Subgraph
sc.Subgraph[0].ShortName = "FSG";
sc.Subgraph[].IncludeInStudySummary

[Link] - [Top]
Type: Read/Write Integer variable. 

IncludeInStudySummary can be set to 1 to include the Subgraph in the Study Summary Window or 0 to not 
include it.

This variable only has an effect, if the study itself is included in the Study Summary window. 

sc.Subgraph[].UseStudySummaryCellBackgroundColor
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[Link] - [Top]
Type: Read/Write Integer variable. 

sc.Subgraph[].UseStudySummaryCellBackgroundColor can be set to 1 to cause the color set with 
sc.Subgraph[].StudySummaryCellBackgroundColor to be used for the cell background color when the study 
Subgraph is included in the Study Summary window.

This variable only has an effect, if the study instance itself is included in the Study Summary window. 

sc.Subgraph[].StudySummaryCellBackgroundColor

[Link] - [Top]
Type: Read/Write Integer color variable. 

sc.Subgraph[].StudySummaryCellBackgroundColor only applies when 
sc.Subgraph[].UseStudySummaryCellBackgroundColor is set to 1. 

sc.Subgraph[].StudySummaryCellBackgroundColor is the RGB Color Value of the cell background color for 
the study Subgraph when it is displayed in the Study Summary Window.

sc.Subgraph[].StudySummaryCellText

[Link] - [Top]
Type: Read/Write SCString variable. 

The sc.Subgraph[].StudySummaryCellText text string sets the text for the study Subgraph to display in the 
Study Summary Window instead of the Subgraph value. 

This variable is not supported in the 32-bit version of Sierra Chart. 

sc.Subgraph[].UseLabelsColor

[Link] - [Top]
Type: Read/Write integer variable. 

The sc.Subgraph[].UseLabelsColor can be set to 1 or 0 and controls whether a separate color is used for 
Subgraph Name and Value Labels instead of the Subgraph primary and secondary color settings.

If it is set to 1, the color is set through the sc.Subgraph[].LabelsColor variable.

sc.Subgraph[].LabelsColor

[Link] - [Top]
Type: Read/Write Integer variable. 

The sc.Subgraph[].LabelsColor only applies when sc.Subgraph[].UseLabelsColor is set to 1 and controls the 
color of Subgraph Name and Value Labels.

sc.Subgraph[].IncludeInSpreadsheet

[Link] - [Top]
Type: Read/Write Integer variable. 

The sc.Subgraph[].IncludeInSpreadsheet variable, when set to a nonzero value, will cause the Subgraph to be 
outputted to a Sheet column when using one of the Spreadsheet studies. 
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sc.Subgraph[].UseTransparentLabelBackground

[Link] - [Top]
Type: Read/Write Integer variable. 

The sc.Subgraph[].UseTransparentLabelBackground variable can be set to 1 (or any nonzero value) or 0 and 
controls whether the Subgraph labels are transparent. When they are transparent, only the text is displayed without 
a background color.

sc.Subgraph[].GradientAngleUnit

[Link] - [Top]
Type: Read/Write Float variable. 

The sc.Subgraph[].GradientAngleUnit

sc.Subgraph[].GradientAngleMax

[Link] - [Top]
Type: Read/Write Float variable. 

The sc.Subgraph[].GradientAngleMax

Numeric Information Table Graph Draw Type

[Link] - [Top]
Sierra Chart supports an sc.GraphDrawType for ACSIL which displays a table of values in a Chart Region. Refer 
to the screenshot below which shows the table generated from the 
scsf_NumericInformationGraphDrawTypeExample function. This table can consist of multiple rows which 
represents sc.Subgraphs within a study. And each column relates to a specific chart column and chart bar And 
corresponds to a particular element within a specific study Subgraph.

Below is the documentation for the related data structure and functions.

s_NumericInformationGraphDrawTypeConfig

[Link] - [Top]
Type: Structure

Members:

• static const int NUMBER_OF_THRESHOLDS = 3
Constant value used to set the number of thresholds (see PercentCompareThresholds). This value cannot be 
changed.

• COLORREF TextBackgroundColor
The background color of the text. 
Default value = COLOR_BLACK 

• bool TransparentTextBackground
Turns on or off the background coloring of the text. A value of true removes the background coloring and a 
value of false displays the background coloring. 
Default value = true. 

• bool LabelsOnRight
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When set to true the row labels are displayed on the right, otherwise they are displayed on the left. 
Default value = false. 

• bool AllowLabelOverlap
When set to true the row values are drawn in the same location as the labels, potentially overwriting the 
row labels. Otherwise the row values are not displayed in the same location as the labels. 
Default Value = false. 

• bool DrawGridlines
When set to true the gridlines separating the rows and columns are drawn. Otherwise the gridlines are not 
drawn. 
Default value = true. 

• int GridlineStyleSubgraphIndex
Defines the index of the subgraph that will be used to define the Gridline Style. 
Default value = -1. 

• int FontSize
Allows for a custom font size to be defined. A value of 0 means that it will use the defined Chart Text Font. 
Default value = 0. 

• bool ShowPullback
A value of true will display the pullback column and any data that is available for the pullback column. 
Otherwise, the pullback column is not displayed. If a subgraph does not have any data defined for the 
pullback column when it is displayed, then the cell will be blank. 
Default value = false. 

• bool HideLabels
A value of true will hide the labels so they are not displayed. Otherwise, the labels will be displayed. 
Default value = false. 

• int ValueFormat[SC_SUBGRAPHS_AVAILABLE]
Allows a subgraph to be displayed in a specific Value Format. 
Default value = VALUEFORMAT_INHERITED. 

• int SubgraphOrder[SC_SUBGRAPHS_AVAILABLE]
Defines the display order of the subgraphs. It is easier to use the 
sc.SetNumericInformationDisplayOrderFromString() function (defined below) rather than set this order 
directly in this variable. 
Default value = Subgraph index order. 

• bool ColorBackgroundBasedOnValuePercent
A value of true will color the background of the cell according to the percentage value of the cell as 
determined from the HighestValue[] and LowestValue[] and uses the PercentCompareThresholds[] to 
determine the Range#UpColor or Range#DownColor to use. For more information refer to Numbers Bars 
Calculated Values Background Coloring Logic. 
Default value = false. 

• int DetermineMaxMinForBackgroundColoringFrom
When ColorBackgroundBasedOnValuePercent is set to true, then this variable sets whether the 
Maximum and Minimum values are determined from All Data or Daily Data. 
This variable can not be changed with ACSIL, as there is no ability to control the Maximum and Minimum 
daily values through ACSIL. 
Default value = 0. 

• float HighestValue[SC_SUBGRAPHS_AVAILABLE]
The highest value found for the subgraph. This is used to determine the color of the background when 
ColorBackgroundBasedOnValuePercent is true. 
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Default value = -FLT_MAX. 

• float LowestValue[SC_SUBGRAPHS_AVAILABLE]
The lowest value found for the subgraph. This is used to determine the color of the background when 
ColorBackgroundBasedOnValuePercent is true. 
Default value = FLT_MAX. 

• float PercentCompareThresholds[NUMBER_OF_THRESHOLDS]
An array of percentages that is used to determine the color of the background when 
ColorBackgroundBasedOnValuePercent is true. These values need to be assigned as the decimal form 
of the percentage. For example, if the desired percentages are 25%, 50%, and 75%, these should be 
assigned as .25, .50, and .75. 
Default value = [0.0, 0.0, 0.0]. 

• COLORREF Range3UpColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 3 Up category. 
Default value = COLOR_BLACK. 

• COLORREF Range2UpColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 2 Up category. 
Default value = COLOR_BLACK. 

• COLORREF Range1UpColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 1 Up category. 
Default value = COLOR_BLACK. 

• COLORREF Range0UpColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 0 Up category. 
Default value = COLOR_BLACK. 

• COLORREF Range0DownColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 0 Down category. 
Default value = COLOR_BLACK. 

• COLORREF Range1DownColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 1 Down category. 
Default value = COLOR_BLACK. 

• COLORREF Range2DownColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 2 Down category. 
Default value = COLOR_BLACK. 

• COLORREF Range3DownColor
The background color that is used when ColorBackgroundBasedOnValuePercent is true and the 
percentage value of a cell falls into the Range 3 Down category. 
Default value = COLOR_BLACK. 

• bool DifferentPullbackAndLabelsColor
A value of true will use the color defined in PullbackAndLabelsColor (see below) to color the text in the 
Pullback and Labels columns. Otherwise, the pullback and labels text are colored the same as the subgraph 
for the row. 



Default value = false. 

• COLORREF PullbackAndLabelsColor
Defines the color of the text for the Pullback and Labels columns when the 
DifferentPullbackAndLabelsColor is set to true. 
Default value = COLOR_WHITE. 

• bool ColorPullbackBackgroundBasedOnPositiveNegative
A value of true will color the background of the Pullback Column based on whether the value is Positive or 
Negative. When the value in the Pullback Column is Positive, the Range3UpColor is used for the 
background, and when the value in the Pullback Column is Negative, the Range3DownColor is used for the 
background. 
Default value = false 

sc.SetNumericInformationGraphDrawTypeConfig()

[Link] - [Top]
Type: Function

void SetNumericInformationGraphDrawTypeConfig(const s_NumericInformationGraphDrawTypeConfig& 
NumericInformationGraphDrawTypeConfig)

The sc.SetNumericInformationGraphDrawTypeConfig() function sets the parameters for the Numeric 
Information Graph type, which are part of the s_NumericInformationGraphDrawTypeConfig structure.

The sc.SetNumericInformationGraphDrawTypeConfig function is used when sc.GraphDrawType is set to 
GDT_NUMERIC_INFORMATION for the study.

Parameters

• NumericInformationGraphDrawTypeConfig: The s_NumericInformationGraphDrawTypeConfig 
structure that is used to set the parameters for the Numeric Information Graph type.

sc.SetNumericInformationDisplayOrderFromString()

[Link] - [Top]
Type:Function

void SetNumericInformationDisplayOrderFromString(const SCString& CommaSeparatedDisplayOrder)

The sc.SetNumericInformationDisplayOrderFromString() function takes a comma delimited text string, 
CommaSeparatedDisplayOrder, with the one-based sc.Subgraph[] indexes in the order that you want to display 
them in the Numeric Information Graph table. For example, "5,4,1,2" would display Subgraphs in the order given.

This function should be used to set the display order of the Subgraphs, rather than setting the display order using 
the SubgraphOrder member of the s_NumericInformationGraphDrawTypeConfig structure.

The sc.SetNumericInformationDisplayOrderFromString function is used when sc.GraphDrawType is set to 
GDT_NUMERIC_INFORMATION.

Any other sc.Subgraphs which will be displayed in the table that are left out of the 
CommaSeparatedDisplayOrder text string will be appended to the end of the table in their normal order.

Parameters

• CommaSeparatedDisplayOrder: A string of index numbers (integers between 0 and 59) that are separated 
by commas that define the order of the subgraphs to be displayed in the Numeric Information Graph. For 
example - "4, 45, 3, 18" would display the data for subgraphs 4, 45, 3, and 18 in that order from top to 



bottom.
Numeric Information Graph Example

[Link] - [Top]
The function scsf_NumericInformationGraphDrawTypeExample is an example of how to use the Numeric 
Information Graph Draw Type and can be found in the studies8.cpp file located in the /ACS_Source folder 
directly under the Sierra Chart installation folder.

*Last modified Friday, 06th December, 2024.
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Functions
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Notes About Output Arrays for Functions

[Link] - [Top]
In the descriptions below for the functions, Intermediate Study Calculation Functions are identified by Type: 
Intermediate Study Calculation Function in the description.

Intermediate Study Calculation Functions in most cases require one or more or arrays for output of the results. 
These can take one of two types.

These types can be: SCFloatArrayRef (a reference to a Sierra Chart array of Float values) or SCSubgraphRef (a 
reference to a sc.Subgraph[] which contains multiple SCFloatArray arrays).

SCFloatArrayRef

[Link] - [Top]
SCFloatArrayRef: For this type you can pass a sc.Subgraph[].Data array using sc.Subgraph[] or 
sc.Subgraph[].Data. In the case of sc.Subgraph[], the Data array will automatically be passed since there is a 
conversion operator on that object which returns the Data array when a SCFloatArrayRef is required.

Both of these are equivalent to each other. In each case, the sc.Subgraph[].Data[] array of floats will get passed in.

Or, you can pass in a sc.Subgraph[] internal extra array using sc.Subgraph[].Arrays[]. If you do not need visible 
output on the chart for the results and you want to conserve the visible/graphable sc.Subgraph[].Data arrays, then 
use a sc.Subgraph[].Arrays[] internal extra array by passing a sc.Subgraph[].Arrays[] for the output array 
parameter.
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SCSubgraphRef

[Link] - [Top]
SCSubgraphRef: For this type you can only pass a sc.Subgraph[].

The SCSubgraphRef type is required because internally the function will use the available internal extra arrays 
which are part of a sc.Subgraph. These arrays are either used for internal calculations or are used for additional 
output.

If they are used for additional output, then that is clearly explained in the documentation for the function. For 
example, the sc.MACD() function will place output for additional MACD related lines into the 
sc.Subgraph[].Arrays[].

There is one point of clarification. When a sc.Subgraph is required, you cannot use sc.Subgraph[].Data. You must 
only use sc.Subgraph[]. This will pass in the entire sc.Subgraph[] object because the function requires a 
sc.Subgraph[] object.

When using a sc.Subgraph[] object and you do not want to have the result of the Intermediate Study Calculation 
Function actually drawn on the chart, then set sc.Subgraph[].DrawStyle = DRAWSTYLE_IGNORE.

Array Based Study Functions That Do Not Use the Index Parameter

[Link] - [Top]
The Advanced Custom Study Interface has versions of functions (function "overloads" as known in C++) that take 
input and output arrays as parameters, and do not require the Index parameter.

These functions are called Intermediate Study Calculation Functions whether they require the Index parameter or 
not.

For example, they may calculate a Moving Average from an input data array and place the results into an output 
data array.

The versions that do not require the Index parameter simplify the calling of these functions. If your study function 
uses Automatic Looping by setting sc.AutoLoop = 1; in the if(sc.SetDefaults) block, then you can use these 
functions.

The function versions that do not use the Index parameter will not function properly when you are using Manual 
Looping.

You will see an example below of a call to an Intermediate Study Calculation Function, that uses the Index 
parameter and another call to a second version of that same function that does not use the Index parameter.

If your study function is using Automatic Looping, then you can use a version of an Intermediate Study 
Calculation Function that takes the Index parameter or the one that does not. 

Using the version that does not require the Index parameter simply makes writing your code simpler.

When an Index parameter is not specified, the calculation always begins at sc.Index and will refer to data at that 
index and prior indexes. For example, calculating a moving average with a Length of 10, will start the calculation 
at sc.Index and go back 9 prior index elements for a total of 10.

Example

if(sc.SetDefaults)
{
    //...
    sc.AutoLoop = 1;
    //...
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}

//Calculates a 20 period moving average of Last prices.
sc.SimpleMovAvg(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], sc.Index, 20);

//Calculates a 20 period moving average of Last prices. 
//Index parameter not used. Same as above, but a more simple function call.
sc.SimpleMovAvg(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);
            
Return Object of Array Based Study Functions

[Link] - [Top]
Intermediate Study Calculation Functions that take a SCFloatArrayRef or SCSubgraphRef parameter for output, 
will return a SCFloatArray object by reference. This return object is either the SCFloatArray parameter, or the 
sc.SCSubgraph[].Data array of the sc.SCSubgraph parameter.

Example

SCSubgraphRef MidBand = sc.Subgraph[1];

// Copy the middle Bollinger band value to Subgraph 10 at the current index
sc.Subgraph[10][sc.index]= sc.BollingerBands(

sc.BaseDataIn[SC_LAST],
MidBand,
Length.GetInt(),
StandardDeviations.GetFloat(),

MAType.GetMovAvgType() )[sc.index];
            

Working with Intermediate Study Calculation Functions

[Link] - [Top]
The code example below demonstrates using Intermediate Study Calculation Functions.

Example

//Below are example calls to ACSIL intermediate study calculation functions.

//In this example we are giving the study function a graphable 
sc.Subgraph[].Data array.
//Even though that this Subgraph result can be drawn on the chart, it does 
not need to be
//if it does not have a visible DrawStyle
sc.SimpleMovAvg(sc.BaseData[SC_LAST], sc.Subgraph[0].Data, 10);

//Get the value from the calculation above
float AverageAtIndex = sc.Subgraph[0].Data[sc.Index];

//In this example we are giving the study function a Subgraph internal extra
//array which is not capable of being graphed.
sc.SimpleMovAvg(sc.BaseData[SC_LAST], sc.Subgraph[0].Arrays[0], 10);

AverageAtIndex = sc.Subgraph[0].Arrays[0][sc.Index];



            
The actual source code for intermediate study calculations functions is located in the SCStudyFunctions.cpp file 
in the /ACS_Source folder in the folder Sierra Chart is installed to on your computer system.

Cumulative Calculations with Intermediate Study Functions

[Link] - [Top]
The Output array parameter of a intermediate study calculation function can be used as the Input array parameter 
for another intermediate study calculation function.

The scsf_AverageOfAverage function in the /ACS_Source/studies3.cpp file in the Sierra Chart installation folder 
is an example of a function that shows how to use 2 intermediate study calculation functions 
(sc.LinearRegressionIndicator, sc.ExponentialMovAvg) together.

It calculates the Exponential Moving Average of a Linear Regression Indicator by passing the Output array from 
the Linear Regression Indicator to the Input array parameter of Exponential Moving Average.

sc.AdaptiveMovAvg()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef AdaptiveMovAvg(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Index, int Length, float FastSmoothConstant, float SlowSmoothConstant);

SCFloatArrayRef AdaptiveMovAvg(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length, float FastSmoothConstant, float SlowSmoothConstant); Auto-looping only.

The sc.AdaptiveMovAvg() function calculates the standard Adaptive Moving Average study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.
• FastSmoothConstant: Fast smoothing constant.
• SlowSmoothConstant: Slow smoothing constant.

Example

sc.AdaptiveMovAvg(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20, 2.0f, 30.0f);

float MAValue = sc.Subgraph[0][sc.Index];
            
sc.AddACSChartShortcutMenuItem()

[Link] - [Top]
Refer to the sc.AddACSChartShortcutMenuItem() page for information on this function, as it is part of the 
Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.AddACSChartShortcutMenuSeparator()

{Link] - [Top]
Refer to the sc.AddACSChartShortcutMenuSeparator() section for information on this function, as it is part of the 
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Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.AddAlertLine()

[Link] - [Top]
Type: Function

AddAlertLine(SCString Message, int ShowAlertLog = 0);

AddAlertLine(char* Message, int ShowAlertLog = 0);

sc.AddAlertLine() is a function for adding an Alert Message to the Sierra Chart Alerts Log.

To open the Alerts Log, select Window >> Alert Manager >> Alert Log.

This function adds a type of Alert Message to the Alerts Log which allows the Go to Chart commands on the 
Alerts Log to be used.

The Message text can be any text that you want to display in the Alerts Log. Message can be either a SCString 
type or a plain C++ string ("This is an Example").

ShowAlertLog needs to be set to 1 to cause the Alerts Log to open, if it is not already, when a message is added. 
Otherwise, ShowAlertLog needs to be 0 or it can be optionally left out to not open the Alerts Log when a message 
is added.

Refer to the scsf_LogAndAlertExample() function in the /ACS_Source/studies.cpp file in the Sierra Chart 
installation folder for example code to work with this function.

To make an Alert Message that contains formatted variables, refer to the Working With Text Strings section.

Example

// Add an alert line to the Alerts Log
sc.AddAlertLine("Condition is TRUE");

sc.AddAlertLine("Condition is TRUE. The Alerts Log will open if it is not 
already.",1);

SCString MyString= "This is my string.";

sc.AddAlertLine(MyString,1);
            
sc.AddAlertLineWithDateTime()

[Link] - [Top]
Type: Function

AddAlertLineWithDateTime(const char* Message, int ShowAlertLog, SCDateTime AlertDateTime);

The sc.AddAlertLineWithDateTime function is identical to sc.AddAlertLine except that it has an AlertDateTime 
parameter of type SCDateTime, which can be set to a Date-Time value which will be included in the Alerts Log 
message.

When using the Go to Chart commands on the Alerts Log, the chart will be scrolled to this particular Date-Time.

sc.AddAndManageSingleTextDrawingForStudy()

[Link] - [Top]
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Type: Function

void AddAndManageSingleTextDrawingForStudy(SCStudyInterfaceRef &sc, bool DisplayInFillSpace, int 
HorizontalPosition, int VerticalPosition, SCSubgraphRef Subgraph, int TransparentLabelBackground, 
SCString& TextToDisplay, int DrawAboveMainPriceGraph, int BoldFont);

The sc.AddAndManageSingleTextDrawingForStudy function adds a text drawing to the chart based upon the 
given parameters and implements the low-level management of that drawing. 

This drawing is a nonuser drawn type of drawing. It cannot be interacted with by the user on the chart.

Only a single text drawing can be added with this function per study instance. Multiple text drawings are not 
supported. To do multiple text drawings you need to use the Text Drawing Tool from ACSIL. 

For an example to use this function, refer to the scsf_LargeTextDisplayForStudy study function in the /
ACS_Source/studies3.cpp file in the Sierra Chart installation folder. 

Parameters

• sc: A reference to the SCStudyInterface structure given to the study function.
• DisplayInFillSpace: Set to 1 to indicate to display the drawing in the fill space on the right side of the 

chart. 
• HorizontalPosition: Sets the horizontal position relative to the left edge of the chart window. For more 

details, refer to s_UseTool::BeginDateTime. This is not a Date-Time value. 
• VerticalPosition: This is a relative vertical value relative to the bottom of the Chart Region the study is 

located in. This is not a price value. For more details, refer to s_UseTool::BeginValue.
• Subgraph: This is a reference to the study Subgraph which controls the text color and text size. The 

Subgraph needs to have the DrawStyle set to DRAWSTYLE_CUSTOM_TEXT.
• TransparentLabelBackground: Set to 1 to use a transparent background for the text. 
• TextToDisplay: This is the actual text string to display.
• DrawAboveMainPriceGraph: Set to 1 to draw above the main price graph, which means it will be 

displayed above the chart bars. 
• BoldFont: Set to 1 to use a bold font. Set this to 0 to not use a bold font. 

sc.AddAndManageSingleTextUserDrawnDrawingForStudy()

[Link] - [Top]
Type: Function

void AddAndManageSingleTextUserDrawnDrawingForStudy(SCStudyInterfaceRef &sc, int Unused, int 
HorizontalPosition, int VerticalPosition, SCSubgraphRef Subgraph, int TransparentLabelBackground, 
SCString& TextToDisplay, int DrawAboveMainPriceGraph, int LockDrawing, int UseBoldFont);

Parameters

• sc: A reference to the SCStudyInterface structure given to the study function.
• Unused: 
• HorizontalPosition: Sets the horizontal position relative to the left edge of the chart window. For more 

details, refer to s_UseTool::BeginDateTime. This is not a Date-Time value. 
• VerticalPosition: This is a relative vertical value relative to the bottom of the Chart Region the study is 

located in. This is not a price value. For more details, refer to s_UseTool::BeginValue.
• Subgraph: This is a reference to the study Subgraph which controls the text color and text size. The 

Subgraph needs to have the DrawStyle set to DRAWSTYLE_CUSTOM_TEXT.
• TransparentLabelBackground: Set to 1 to use a transparent background for the text. 
• TextToDisplay: This is the actual text string to display.
• DrawAboveMainPriceGraph: Set to 1 to draw above the main price graph, which means it will be 

displayed above the chart bars. 
• LockDrawing: 
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• BoldFont: Set to 1 to use a bold font. Set this to 0 to not use a bold font. 
sc.AddDateToExclude()

[Link] - [Top]
Type: Function

int AddDateToExclude(const int ChartNumber, const SCDateTime& DateToExclude);

The sc.AddDateToExclude() function adds the specified date for the chart to the list of Dates to Exclude.

Parameters

• ChartNumber: The chart number to which this applies.
• DateToExclude: The date to add.

sc.AddElements()

[Link] - [Top]
Type: Function

int AddElements(int NumElements);

sc.AddElements() adds the number of elements specified with the NumElements parameter, to the 
sc.Subgraph[].Data[] arrays.

The arrays up to the last actually used sc.Subgraph[].Data array, will actually have elements added. Unused 
sc.Subgraph[].Data arrays will be left un-allocated until they are needed.

This function must only used when you have set sc.IsCustomChart to 1 (TRUE).

The function returns 0 if it fails to add the requested number of elements to all the arrays.

This function also adds elements to the sc.DateTimeOut[] , sc.Subgraph[].DataColor[], and sc.Subgraph[].Arrays[]
[] arrays if they are used.

Example

sc.AddElements(5); // Add five elements to the arrays
            
sc.AddLineUntilFutureIntersection()

[Link] - [Top]
Type: Function

AddLineUntilFutureIntersection(int StartBarIndex , int LineIDForBar , float LineValue , COLORREF 
LineColor , unsigned short LineWidth , unsigned short LineStyle , int DrawValueLabel , int DrawNameLabel , 
const SCString& NameLabel);

The sc.AddLineUntilFutureIntersection() function draws a line from the chart bar specified by the 
StartBarIndex parameter which specifies its array index, and at the value specified by the LineValue parameter. 
The line extends until it is intersected by a future price bar. The other supported parameters are described below.

All lines added by this function are automatically deleted any time the study they were added by, is removed from 
the chart or any time sc.IsFullRecalculation is TRUE.

Therefore, there is no need to delete them by calling sc.DeleteLineUntilFutureIntersection. However, this function 
can be used in other cases.
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The type of line drawn by the sc.AddLineUntilFutureIntersection() function is not related to Chart Drawing 
Tools or to the sc.UseTool function. 

Parameters

• StartBarIndex: This is the array index of the bar that the line begins at.
• LineIDForBar: This is the identifier of the extension line for a chart bar. If there is only one line for a chart 

bar, this can be set to 0 and that will be the identifier. If there are multiple lines for a chart bar, each line 
needs to have a unique integer identifier. When you want to update the line, specify the same 
LineIDForBar as was previously specified. 

• LineValue: This the vertical axis level at which the line is drawn at.
• LineColor: This is the color of the line.
• LineWidth: This is the width of the line in pixels.
• LineStyle: This is the style of the line. For the available integer constants which can be used, refer to 

sc.Subgraph[].LineStyle. 
• DrawValueLabel: Set this to 1/TRUE to draw value label with the line. This will be the LineValue 

displayed as text.
• DrawNameLabel: Set this to 1/TRUE to draw a name label with the line.
• NameLabel: When DrawNameLabel is set to 1/TRUE, then the specifies the text to display.

Example

For an example to use the function, refer to the scsf_ExtendClosesUntilFutureIntersection function in the /
ACS_Source/studies5.cpp in the Sierra Chart installation folder.

sc.AddLineUntilFutureIntersectionEx()

[Link] - [Top]
Type: Function

AddLineUntilFutureIntersectionEx(const n_ACSIL::s_LineUntilFutureIntersection 
LineUntilFutureIntersection);

The sc.AddLineUntilFutureIntersectionEx() function draws a line from the chart bar specified by the 
n_ACSIL::s_LineUntilFutureIntersection::StartBarIndex parameter which specifies its array index, and at the 
value specified by the n_ACSIL::s_LineUntilFutureIntersection::LineValue parameter. 

The line extends until it is intersected by a future price bar. The other supported parameters are described below.

All lines added by this function are automatically deleted any time the study they were added by, is removed from 
the chart or any time sc.IsFullRecalculation is TRUE.

Therefore, there is no need to delete them by calling sc.DeleteLineUntilFutureIntersection. However, this function 
can be used in other cases.

The type of line drawn by the sc.AddLineUntilFutureIntersection() function is not related to Chart Drawing 
Tools or to the sc.UseTool function. 

s_LineUntilFutureIntersection struct

• StartBarIndex (int): This variable can be set to the chart bar index where the future intersection line needs 
to stop. Once this is set to a nonzero value, the line will no longer automatically stop when it intersects a 
price bar. When EndBarIndex is set, the ending chart bar index is controlled by the study directly.

• EndBarIndex (int): When this is set to a nonzero value, it specifies at what chart bar index the future 
intersection line will end. Therefore, it no longer extends until intersecting with a particular price bar. 

When this is set to a nonzero value, it is the study itself which controls the ending chart bar index of the 
line.
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• LineIDForBar (int): This is the identifier of the extension line for a chart bar. If there is only one line for a 
chart bar, this can be set to 0 and that will be the identifier. If there are multiple lines for a chart bar, each 
line needs to have a unique integer identifier. When you want to update the line, specify the same 
LineIDForBar as was previously specified. 

• LineValue (float): This the vertical axis level at which the line is drawn at.
• LineValue2ForRange (float): Refer to UseLineValue2.
• UseLineValue2 (int): When UseLineValue2 is set to a nonzero value, then LineValue2ForRange 

specifies the vertical axis value for the other side of the range that is filled with the LineColor. LineValue 
specifies one side of the range and LineValue2ForRange specifies the other side of the range and it is 
filled with the LineColor.

• LineColor (uint32_t): This is the color of the line or the filled range.
• LineWidth (unsigned short): This is the width of the line in pixels. Only applicable when UseLineValue2 

is sent to 0.
• LineStyle (unsigned short): This is the style of the line. For the available integer constants which can be 

used, refer to sc.Subgraph[].LineStyle. Only applicable when UseLineValue2 is sent to 0.
• DrawValueLabel (int): Set this to 1/TRUE to draw value label with the line. This will be the LineValue 

displayed as text.
• DrawNameLabel (int): Set this to 1/TRUE to draw a name label with the line.
• NameLabel (SCString): When DrawNameLabel is set to 1/TRUE, then the specifies the text to display.
• AlwaysExtendToEndOfChart (int): When this is set to a nonzero value, then the line always extends to 

the end of the chart.
• TransparencyLevel (int): This specifies the transparency level as a percentage where 0 = 0% and 100 = 

100%. 100 means that the extension line would not be visible.
• PerformCloseCrossoverComparison (int): When this is set to a nonzero value the future intersection is 

determined by the future intersection line crossing the closing prices of the bar.
Example

For an example to use the function, refer to the scsf_VolumeAtPriceThresholdAlertV2 function in the /
ACS_Source/studies8.cpp in the Sierra Chart installation folder.

sc.AddMessageToLog()

[Link] - [Top]
Type: Function

AddMessageToLog( SCString& Message, int Showlog);

sc.AddMessageToLog() is used to add a message to the log. See the scsf_LogAndAlertExample() function in the 
studies.cpp file inside the ACS_Source folder inside of the Sierra Chart installation folder for example code on 
how to work with this function.

Example

sc.AddMessageToLog("This line of text will be added to the Message Log, but 
the message log will not pop open.", 0);
sc.AddMessageToLog("This line of text will be added to the Message Log, and 
this call will show the Message Log.", 1);
            
If you want to make a message line that contains formatted variables to add to the Message Log, refer to the 
Working With Text Strings and Setting Names section.

sc.AddStudyToChart()

[Link] - [Top]
Type: Function
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int AddStudyToChart(const n_ACSIL::s_AddStudy& AddStudy);

The sc.AddStudyToChart is used to add a new study to a chart. This function takes a reference to the 
n_ACSIL::s_AddStudy structure which is documented below which specifies all of the parameters.

The various inputs available with a study can be set with the sc.SetChartStudyInput* functions. 

n_ACSIL::s_AddStudy structure

• ChartNumber (int): The chart number to add the study to. This needs to be within the same Chartbook as 
the study function which is adding the study. 

• StudyID (int): The configured study identifier to add if it is a Sierra Chart built-in study. To see the Study 
Identifiers you need to be running a current version of Sierra Chart. The Study Identifiers are listed in the 
Studies to Graph list in the Studies Window. They are prefixed with: S_ID:. 

When adding an advanced custom study this needs to be zero. 
• CustomStudyFileAndFunctionName (SCString): In the case of when adding an advanced custom study, 

this string specifies the DLL filename without extension, followed by a dot (.) character, and the function 
name to be added. When both StudyID and CustomStudyFileAndFunctionName have not been set and are 
at default values, then sc.AddStudy returns 0. 

This method can also be used to add built-in studies. In this case the DLL file name and function name can 
be determined through the DLLName.FunctionName setting in the Study Settings window for the study. 
Example: SierraChartStudies_64.scsf_MovingAverageBlock. 

• ShortName (SCString): This will be set as the short name for the added study. This can be used to get the 
ID for the study later using sc.GetStudyIDByName. 

Example

// Do data processing
int& r_MenuID = sc.GetPersistentInt(1);

if (sc.LastCallToFunction)
{

// Remove menu items when study is removed
sc.RemoveACSChartShortcutMenuItem(sc.ChartNumber, r_MenuID);

return;
}

if (sc.UpdateStartIndex == 0 && r_MenuID <= 0)
{

r_MenuID = sc.AddACSChartShortcutMenuItem(sc.ChartNumber, "Add 
Study Example");

}

if (sc.MenuEventID == r_MenuID)
{

n_ACSIL::s_AddStudy AddStudy;
AddStudy.ChartNumber = sc.ChartNumber;
AddStudy.StudyID = 2;
AddStudy.ShortName = "New Moving Average";

sc.AddStudyToChart(AddStudy);
}
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sc.AdjustDateTimeToGMT()

[Link] - [Top]
Type: Function

AdjustDateTimeToGMT( const SCDateTime& DateTime);

The sc.AdjustDateTimeToGMT() function converts the given DateTime from the time zone Sierra Chart is set 
to, to the GMT time zone.

Example

SCDateTime DateTimeInGMT;
sc.AdjustDateTimeToGMT(sc.BaseDateTimeIn[sc.Index]);
            
sc.ADX()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ADX (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int DXLength, 
int DXMovAvgLength);

SCFloatArrayRef ADX (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int DXLength, int 
DXMovAvgLength); Auto-looping only.

The sc.ADX() function calculates the Average Directional Index (ADX) study.

Parameters

• BaseDataIn.
• SubgraphOut: For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• DXLength.
• DXMovAvgLength.

Example

sc.ADX(sc.BaseDataIn, sc.Subgraph[0], 14, 14);

float ADXValue = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.ADXR()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ADXR (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int 
DXLength, int DXMovAvgLength, int ADXRInterval);

SCFloatArrayRef ADXR (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int DXLength, int 
DXMovAvgLength, int ADXRInterval); Auto-looping only.

The sc.ADXR() function calculates the Average Directional Movement Rating.



Parameters

• BaseDataIn.
• SubgraphOut: For this function, sc.Subgraph[].Arrays[0-4] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• DXLength.
• DXMovAvgLength.
• ADXRInterval.

Example

sc.ADXR(sc.BaseDataIn, sc.Subgraph[0], 14, 14, 14);

float ADXRValue = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.AllocateMemory()

[Link] - [Top]
Type: Function

void* AllocateMemory (int Size);

The sc.AllocateMemory function allocates memory for the number of bytes specified by the Size parameter. A 
pointer to the beginning of the memory block is returned or a null pointer is returned if the memory could not be 
allocated by the operating system.

It is necessary to release the memory with the sc.FreeMemory function when finished with the memory, or when 
sc.LastCallToFunction is true. 

It is also necessary to release the memory when the DLL module containing the custom study is released. For more 
information, refer to Modifying Advanced Custom Study Code. 

Parameters

• Size: The number of bytes to allocate.
Example

            
sc.AngleInDegreesToSlope()

[Link] - [Top]
Type: Function

double AngleInDegreesToSlope(double AngleInDegrees);

Parameters

• AngleInDegrees:
Example

            
            
sc.ApplyStudyCollection()

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scLastCallToFunction
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index513e.html?page=doc/AdvancedCustomStudyInterfaceAndLanguage.php#ModifyingAdvancedCustomStudyCode


Type: Function

int ApplyStudyCollection(int ChartNumber, const SCString& StudyCollectionName, const int 
ClearExistingStudiesFromChart);

The sc.ApplyStudyCollection function applies the specified Study Collection to the specified chart.

Returns 1 if there is no error. Returns 0 if ChartNumber is invalid. 1 will still be returned even if 
StudyCollectionName is not found.

Parameters

• ChartNumber: The chart number to apply the Study Collection to. The chart numbers are displayed at the 
top line of the chart after the #. The chart must be in the same Chartbook containing the chart which 
contains the study instance which calls this function.

• StudyCollectionName: The Study Collection name. This must not include the path or the file extension 
(.StdyCollct).

• ClearExistingStudiesFromChart: This can be set to 1 to clear the existing studies from the chart or 0 to 
not clear the existing studies from the chart. In either case, there is no prompt when the Study Collection is 
applied to the chart.

Example

            
            
sc.ArmsEMV()

[Link] - [Top]
Type: Intermediate Study Calculation Function

This study function calculates the Arms Ease of Movement study. 

SCFloatArrayRef ArmsEMV(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int 
VolumeDivisor, int Index);

SCFloatArrayRef ArmsEMV(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int 
VolumeDivisor); Auto-looping only.

The sc.ArmsEMV() function calculates the Arms Ease of Movement Value.

Parameters

• BaseDataIn.
• FloatArrayOut.
• VolumeDivisor: The Volume Divisor as an Integer.
• Index.

Example

sc.ArmsEMV(sc.BaseDataIn, sc.Subgraph[0], 10);

float ArmsEMV = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.ArnaudLegouxMovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function
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SCFloatArrayRef ArnaudLegouxMovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Index, int Length, float Sigma, float Offset);

SCFloatArrayRef ArnaudLegouxMovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Length, float Sigma, float Offset); Auto-looping only.

The sc.ArnaudLegouxMovingAverage() function calculates the Arnaud Legoux Moving Average study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.
• Sigma: This parameter partially controls the width of the Gaussian distribution of the weights. It does not 

play the role of a standard deviation. The standard deviation of the distribution is determined by Length/
Sigma.

• Offset: This parameter partially controls the center of the Gaussian distribution of the weights. The center 
is determined by floor(Offset*(Length - 1)).

Example

sc.ArnaudLegouxMovingAverage(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 9, 
6.0f, 0.5f);

float ArnaudLegouxMovingAverage = sc.Subgraph[0][sc.Index]; //Access the 
study value at the current index
            
sc.AroonIndicator()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef AroonIndicator(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, 
int Length);

SCFloatArrayRef AroonIndicator(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Length); 
Auto-looping only.

The sc.AroonIndicator() function calculates the Aroon Indicator.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, 1 sc.Subgraph[].Arrays[] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.

Example

sc.AroonIndicator(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 10);
float AroonIndicatorUp = sc.Subgraph[0][sc.Index]; //Access the Aroon 
Indicator Up study value at the current index 
float AroonIndicatorDown = sc.Subgraph[0].Arrays[0][sc.Index]; //Access the 
Aroon Indicator Down study value at the current index
            



sc.ArrayValueAtNthOccurrence()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ArrayValueAtNthOccurrence(SCFloatArrayRef FloatArrayIn1, SCFloatArrayRef 
FloatArrayIn2, int Index, int NthOccurrence);

SCFloatArrayRef ArrayValueAtNthOccurrence(SCFloatArrayRef FloatArrayIn1, SCFloatArrayRef 
FloatArrayIn2, int NthOccurrence ); Auto-looping only.

The sc.ArrayValueAtNthOccurrence() function iterates the FloatArrayIn1 array for non-zero values starting at 
Index and going back. When the number of non-zero values found in FloatArrayIn1 equals the number specified 
by NthOccurrence, then the value of FloatArrayIn2 is returned at the Index where the NthOccurrence of non-
zero values was found in FloatArrayIn1.

For an example, refer to the scsf_ArrayValueAtNthOccurrenceSample function in the /ACS_Source/
studies6.cpp file.

Parameters

• FloatArrayIn1.
• FloatArrayIn2.
• Index.
• NthOccurrence

Example

SCSubgraphRef ValueAtOccurence = sc.Subgraph[1];
ValueAtOccurence[sc.Index] = 
sc.ArrayValueAtNthOccurrence(StochasticData.Arrays[1],
StochasticData, NumberOfOccurrences.GetInt());
            
sc.ATR()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ATR(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int Length, 
unsigned int MovingAverageType);

SCFloatArrayRef ATR(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Length, unsigned int 
MovingAverageType); Auto-looping only.

SCFloatArrayRef ATR(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut_1, SCFloatArrayRef 
FloatArrayOut_2, int Index, int Length, unsigned int MovingAverageType);

SCFloatArrayRef ATR(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut_1, SCFloatArrayRef 
FloatArrayOut_2 , int Length, unsigned int MovingAverageType);

THe sc.ATR() function calculates the Average TRUE Range.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, 1 sc.Subgraph[].Arrays[] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.



• Length.
• MovingAverageType.
• FloatArrayOut_1. This is the True Range output array. This is for the implementation of sc.ATR which 

does not require a SCSubgraphRef.
• FloatArrayOut_2. This is the Average True Range output array. This is for the implementation of sc.ATR 

which does not require a SCSubgraphRef.
Example

sc.ATR(sc.BaseDataIn, sc.Subgraph[0], 20, MOVAVGTYPE_SIMPLE);

float ATR = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.AwesomeOscillator()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef AwesomeOscillator(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int 
Index, int Length1, int Length2);

SCFloatArrayRef AwesomeOscillator(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int 
Length1, int Length2); Auto-looping only.

The sc.AwesomeOscillator() function calculates the Awesome Oscillator study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-1] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length1.
• Length2.

Example

SCSubgraphRef MovAvgDiff = sc.Subgraph[0];
sc.AwesomeOscillator(sc.BaseDataIn[InputData.GetInputDataIndex()], 
MovAvgDiff, MA1Length.GetInt(), MA2Length.GetInt());
            
sc.BarIndexToRelativeHorizontalCoordinate()

[Link] - [Top]
Type: Function

int BarIndexToRelativeHorizontalCoordinate(int BarIndex);

Example

 
int X = sc.BarIndexToRelativeHorizontalCoordinate (sc.Index);
            
sc.BarIndexToXPixelCoordinate()

[Link] - [Top]



Type: Function

int BarIndexToXPixelCoordinate(int Index);

The sc.BarIndexToXPixelCoordinate function will calculate the corresponding X-axis pixel coordinate from the 
given chart bar Index .

The returned x-coordinate is in relation to the chart window itself. 

Example

 
int X = sc.BarIndexToXPixelCoordinate (sc.Index);
            
sc.BollingerBands()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef BollingerBands (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, 
int Length, float Multiplier, int MovingAverageType);

SCFloatArrayRef BollingerBands (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Length, 
float Multiplier, int MovingAverageType); Auto-looping only.

The sc.BollingerBands() function calculates the Bollinger or Standard Deviation bands.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-1] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.
• Multiplier.
• MovingAverageType.

Example

sc.BollingerBands(sc.BaseData[SC_LAST], sc.Subgraph[0], 10, 1.8, 
MOVAVGTYPE_SIMPLE);

//Access the individual lines
float Average = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index

float UpperBand = sc.Subgraph[0].Arrays[0][sc.Index];

float LowerBand = sc.Subgraph[0].Arrays[1][sc.Index];

//Copy to Visible Subgraphs
sc.Subgraph[1][sc.Index] = UpperBand;
sc.Subgraph[2][sc.Index] = LowerBand;
            
sc.Butterworth2Pole()

[Link] - [Top]



Type: Intermediate Study Calculation Function

SCFloatArrayRef Butterworth2Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Index, int Length);

SCFloatArrayRef Butterworth2Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length); Auto-looping only.

The sc.Butterworth2Pole() function calculates a smoothing of data and is frequently used in the studies written by 
John Ehlers.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.Butterworth2Pole(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 10);

float Butterworth2Pole = sc.Subgraph[0][sc.Index]; //Access the function 
value at the current index
            
sc.Butterworth3Pole()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Butterworth3Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Index, int Length);

SCFloatArrayRef Butterworth3Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length); Auto-looping only.

The sc.Butterworth3Pole() function calculates a smoothing of data and is frequently used in the studies written by 
John Ehlers.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.Butterworth3Pole(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 10);

float Butterworth3Pole = sc.Subgraph[0][sc.Index]; //Access the function 
value at the current index
            
sc.CalculateAngle()

[Link] - [Top]
Type: Function

void CalculateAngle(SCFloatArrayRef InputArray, SCFloatArrayRef OutputArray, int Length, float 



ValuePerPoint);

void CalculateAngle(SCFloatArrayRef InputArray, SCFloatArrayRef OutputArray, int Index, int Length, float 
ValuePerPoint);

sc.CalculateAngle() calculates the angle from the horizontal of a given line defined by the starting position of 
InputArray[Index - Length], the ending position of InputArray[Index] and the ValuePerPoint. The results are 
contained within OutputArray at each Index point.

Parameters

• InputArray: The array of input values.
• OutputArray: The array of output values.
• Index: The Index of the ending point within the InputArray.
• Length: The size of the number of indices to go back to determine the starting point within the InputArray.
• ValuePerPoint: The slope of the line as Value per Index as defined in the InputArray.

sc.CalculateLogLogRegressionStatistics()

[Link] - [Top]
Type: Function

void CalculateLogLogRegressionStatistics (SCFloatArrayRef In, double& Slope, double& Y_Intercept, int 
Index, int Length);

void CalculateLogLogRegressionStatistics (SCFloatArrayRef In, double& Slope, double& Y_Intercept, int 
Length); Auto-looping only

Parameters

• In.
• Slope: .
• Y_Intercept: .
• Index.
• Length.

Example

            
sc.CalculateOHLCAverages()

[Link] - [Top]
Type: Function

int CalculateOHLCAverages(int Index);

int CalculateOHLCAverages(); Auto-looping only.

sc.CalculateOHLCAverages() calculates the averages from the sc.Subgraph[].Data[] arrays SC_OPEN (0), 
SC_HIGH (1), SC_LOW (2), SC_LAST (3), and fills in the sc.Subgraph[].Data[] arrays for subgraphs 
SC_OHLC (4), SC_HLC (5), and SC_HL (6) for the elements at Index. You will want to use this if your study 
acts as a Main Price Graph. This would be the case when you set sc.UsePriceGraphStyle and 
sc.DisplayAsMainPriceGraph to 1 (TRUE).

Example

// Fill in the averages arrays
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sc.CalculateOHLCAverages(sc.Index);
            
sc.CalculateRegressionStatistics()

[Link] - [Top]
Type: Function

void CalculateRegressionStatistics (SCFloatArrayRef In, double& Slope, double& Y_Intercept, int Index, int 
Length);

void CalculateRegressionStatistics (SCFloatArrayRef In, double& Slope, double& Y_Intercept, int Length); 
Auto-looping only.

Parameters

• In.
• Slope: .
• Y_Intercept: .
• Index.
• Length.

Example

            
sc.CalculateTimeSpanAcrossChartBars()

[Link] - [Top]
Type: Function

double CalculateTimeSpanAcrossChartBars(int FirstIndex, int LastIndex);

The sc.CalculateTimeSpanAcrossChartBars function calculates the time span across the chart bars specified by 
the bar index parameters FirstIndex and LastIndex. The time length of the bar specified by LastIndex is also 
included in the time span.

If FirstIndex and LastIndex are the same, then the time length of the single specified bar will be what is returned.

The time span of a chart bar is determined to be the difference between the next bar's time and the bar's starting 
time. For the last bar in the chart, the time span is the difference between the last Date-Time contained within the 
chart bar and the bar's starting time.

However, the Session Times can affect the calculation of the time span for a bar. The very last bar just before the 
Session Times >> End Time will cause the time span to be limited to this ending time. The Session Times >> 
Start Time is not relevant or used in the calculations.

The return type is a double which is directly equivalent to a SCDateTime type and can be assigned to a 
SCDateTime type.

One useful purpose of this function is to determine if the particular span of time is sufficient enough for other 
calculations. This can be useful for detecting holidays.

sc.CalculateTimeSpanAcrossChartBarsInChart()

[Link] - [Top]
Type:: Function
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void CalculateTimeSpanAcrossChartBarsInChart(int ChartNumber, int FirstIndex, int LastIndex, 
SCDateTime& TimeSpan);

The sc.CalculateTimeSpanAcrossChartBarsInChart function is nearly identical to the 
sc.CalculateTimeSpanAcrossChartBars function except that it allows a specific Chart to be referenced in the 
variable ChartNumber and returns the result in the referenced variable TimeSpan.

The sc.CalculateTimespanAcrossChartBarsInChart function calculates the time span across the chart bars 
specified by the bar index parameters FirstIndex and LastIndex. The time length of the bar specified by 
LastIndex is also included in the time span.

If FirstIndex and LastIndex are the same, then the time length of the single specified bar will be what is returned.

The time span of a chart bar is determined to be the difference between the next bar's time and the bar's starting 
time. For the last bar in the chart, the time span is the difference between the last Date-Time contained within the 
chart bar and the bar's starting time.

However, the Session Times can affect the calculation of the time span for a bar. The very last bar just before the 
Session Times >> End Time will cause the time span to be limited to this ending time. The Session Times >> 
Start Time is not relevant or used in the calculations.

The information is returned in the TimeSpan variable, which is an SCDateTime variable.

sc.CancelAllOrders()

[Link] - [Top]
Refer to the sc.CancelAllOrders() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.CancelOrder()

[Link] - [Top]
Refer to the sc.CancelOrder() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.CCI()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef CCI(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, int Length, 
float Multiplier);

SCFloatArrayRef CCI(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Length, float 
Multiplier); Auto-looping only.

The sc.CCI() function calculates the Commodity Channel Index.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0] (Extra Array) is used for internal calculations and 

additional results output.
• Index.
• Length.
• Multiplier.
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Example

// Subgraph 0 will contain the CCI output
sc.CCI(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20, 0.015);

float CCI = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.ChaikinMoneyFlow()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ChaikinMoneyFlow(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, 
int Length);

SCFloatArrayRef ChaikinMoneyFlow(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int 
Length); Auto-looping only.

The sc.ChaikinMoneyFlow() function calculates the Chaikin Money Flow.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0] (Extra Array) is used for internal calculations and 

additional results output.
• Index.
• Length.

Example

sc.ChaikinMoneyFlow(sc.BaseDataIn, sc.Subgraph[0], 10);

float ChaikinMoneyFlow = sc.Subgraph[0][sc.Index]; //Access the study value 
at the current index
            
sc.ChangeACSChartShortcutMenuItemText()

[Link] - [Top]
Refer to the sc.ChangeACSChartShortcutMenuItemText() page for information on this function, as it is part of the 
Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.ChangeChartReplaySpeed()

[Link] - [Top]
Type: Function

int ChangeChartReplaySpeed(int ChartNumber, float ReplaySpeed);

The sc.ChangeChartReplaySpeed function changes the replay speed for the replaying chart specified by the 
ChartNumber parameter. 

It is only possible to specify Chart Numbers that are within the same Chartbook which contains the chart which 
contains the study instance that this function is called from.

The chart replay speed is changed after the study function returns. 
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Parameters

• ChartNumber: The number of the chart. Chart Numbers can be seen at the top line of a chart after the #. 
To specify the same chart the study instance is on, use sc.ChartNumber for this parameter.

• ReplaySpeed: The replay speed. A speed of 1 is the same as real time.
Example

            int Result = sc.ChangeChartReplaySpeed(sc.ChartNumber, 10);
            
sc.ChartDrawingExists()

[Link] - [Top]
Refer to the sc.ChartDrawingExists() section on the Using Tools from an Advanced Custom Study page for 
information on this function.

sc.ChartIsDownloadingHistoricalData()

[Link] - [Top]
Type: Function

int ChartIsDownloadingHistoricalData(int ChartNumber);

The sc.ChartIsDownloadingHistoricalData() function returns TRUE (1) if the chart the study instance is on, is 
downloading historical chart data. This function returns FALSE(0) if historical chart data is not being downloaded 
even when the chart data is being read from the local data file.

This result can be useful when calling functions that play alert sounds. For example, if historical chart data is being 
downloaded, then avoid calling the sc.PlaySound() function because many alerts may be generated by your study 
function from historical data being downloaded.

It is normal that when a chart is first initially opened and historical chart data is not immediately downloaded, for 
this function to initially return FALSE when the study is initially calculated. Thereafter, the historical data will be 
downloaded if necessary. 

This function should not be called frequently. Normally it is recommended to use it with manual looping and only 
call it at most once per study function call. Or in the case of automatic looping, it should be called only in relation 
to the most recent chart bar or once during a full recalculation. 

Parameters

• ChartNumber: The number of the chart to determine the historical data download status of. Normally this 
will be set to sc.ChartNumber to determine the historical data download status of the chart the study 
instance is applied to.

Example

int IsDownloading = sc.ChartIsDownloadingHistoricalData(sc.ChartNumber);
SCString MessageText;
MessageText.Format("Downloading state: %d", IsDownloading);

sc.AddMessageToLog(MessageText.GetChars(), 0);

//Only play alert sound and add message if chart is not downloading 
historical data
if (IsDownloading == 0)
    sc.PlaySound(1,"My Alert Message");
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sc.ClearAlertSoundQueue()

[Link] - [Top]
Type: Function

void ClearAlertSoundQueue();

sc.ClearAllPersistentData()

[Link] - [Top]
Type: Function

void ClearAllPersistentData();

The sc.ClearAllPersistentData function clears all persistent data variables which have been set through the 
sc.GetPersistent*() or sc.SetPersistent*()functions.

The persistent data is held in STL maps and these maps are fully cleared. 

sc.ClearCurrentTradedBidAskVolume()

[Link] - [Top]
Type: Function

uint32_t ClearCurrentTradedBidAskVolume();

The sc.ClearCurrentTradedBidAskVolume function clears the current traded Bid and Ask volume for the 
symbol of the chart. 

For further information, refer to Current Traded Bid Volume.

sc.ClearCurrentTradedBidAskVolumeAllSymbols()

[Link] - [Top]
Type: Function

uint32_t ClearCurrentTradedBidAskVolumeAllSymbols();

The sc.ClearCurrentTradedBidAskVolumeAllSymbols function . 

sc.ClearRecentBidAskVolume()

[Link] - [Top]
Type: Function

uint32_t ClearRecentBidAskVolume();

The sc.ClearRecentBidAskVolume function . 
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sc.ClearRecentBidAskVolumeAllSymbols()

[Link] - [Top]
Type: Function

uint32_t ClearRecentBidAskVolumeAllSymbols();

The sc.ClearRecentBidAskVolumeAllSymbols function . 

sc.CloseChart()

[Link] - [Top]
Type: Function

void CloseChart(int ChartNumber);

The sc.CloseChart() function closes the chart specified by the ChartNumber parameter. The chart must exist 
within the same Chartbook that the custom study is also contained in.

For an example, refer to the scsf_CloseChart function in the /ACS_Source/studies5.cpp file in the Sierra Chart 
installation folder.

sc.CloseChartbook()

[Link] - [Top]
Type: Function

void CloseChartbook(const SCString& ChartbookFileName);

The sc.CloseChartbook() function closes the Chartbook specified by the ChartbookFileName filename 
parameter. The filename should not contain the path, only the filename.

For an example, refer to the scsf_CloseChartbook function in the /ACS_Source/studies5.cpp file in the Sierra 
Chart installation folder.

sc.CloseFile()

[Link] - [Top]
Type: Function

int CloseFile(const int FileHandle);

The sc.CloseFile() function closes the file with the File Handle, FileHandle, for the file which was opened with 
sc.OpenFile().

The function returns False if there is an error closing the file, otherwise it returns True.

Also refer to sc.OpenFile, sc.CloseFile, sc.ReadFile, sc.WriteFile, sc.GetLastFileErrorCode.

sc.CombinedForegroundBackgroundColorRef()

[Link] - [Top]
Type: Function

unsigned int CombinedForegroundBackgroundColorRef(COLORREF ForegroundColor, COLORREF 



BackgroundColor);

The sc.CombinedForegroundBackgroundColorRef function combines foreground and background color values 
into a single 32-bit value. This function is meant to be used to set the foreground and background colors through 
the sc.Subgraph[].DataColor[] array when displaying a table of values on a chart.

Since two 24-bit color values are combined into a 32 bit value, it reduces the color detail and the exact colors are 
not necessarily going to be represented.

Refer to the code example below.

sc.Subgraph[0].DataColor[sc.Index] = 
sc.CombinedForegroundBackgroundColorRef(COLOR_BLACK, COLOR_GREEN);
        
sc.ConvertCurrencyValueToCommonCurrency()

[Link] - [Top]
Type: Function

double ConvertCurrencyValueToCommonCurrency(double CurrencyValue, const SCString& SourceSymbol, 
SCString &OutputCurrency);

The sc.ConvertCurrencyValueToCommonCurrency function takes the parameters of CurrencyValue and 
SourceSymbol, determines the underlying currency for the given SourceSymbol based upon the Currency field 
of the Symbol Settings for that symbol and then returns the equivalent value in the Common Profit/Loss Currency 
setting.

Typically the SourceSymbol would be set to sc.Symbol. 

The Common Profit/Loss Currency setting must be set to a value other than None for this function to convert the 
price. 

The Common Profit/Loss Currency symbol is also returned in the reference SCString variable OutputCurrency.

For additional information, refer to Common Profit/Loss Currency.

sc.ConvertDateTimeFromChartTimeZone()

[Link] - [Top]
Type: Function

SCDateTime ConvertDateTimeFromChartTimeZone(const SCDateTime& DateTime, const char* 
TimeZonePOSIXString);

SCDateTime ConvertDateTimeFromChartTimeZone(const SCDateTime& DateTime, TimeZonesEnum 
TimeZone);

The sc.ConvertDateTimeFromChartTimeZone() function converts the DateTime parameter which is a 
SCDateTime variable which should be in the time zone of the chart the study instance is applied to, to the time 
zone specified by the TimeZone parameter.

The destination time zone can also be specified as a POSIX text string specified by the TimeZonePOSIXString 
parameter. For a list of these strings refer to the TIME_ZONE_POSIX_STRINGS array in the /ACS_Source/
SCConstants.h file in the folder where Sierra Chart is installed to.

List of TimeZone constants that can be used:

• TIMEZONE_HONOLULU
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• TIMEZONE_ANCHORAGE
• TIMEZONE_LOS_ANGELES
• TIMEZONE_PHOENIX_ARIZONA
• TIMEZONE_DENVER
• TIMEZONE_CHICAGO
• TIMEZONE_NEW_YORK
• TIMEZONE_HALIFAX
• TIMEZONE_UTC
• TIMEZONE_LONDON
• TIMEZONE_BRUSSELS
• TIMEZONE_CAPE_TOWN
• TIMEZONE_ATHENS
• TIMEZONE_BAGHDAD
• TIMEZONE_MOSCOW
• TIMEZONE_DUBAI
• TIMEZONE_ISLAMABAD
• TIMEZONE_NEW_DELHI
• TIMEZONE_DHAKA
• TIMEZONE_JAKARTA
• TIMEZONE_HONG_KONG
• TIMEZONE_TOKYO
• TIMEZONE_BRISBANE
• TIMEZONE_SYDNEY
• TIMEZONE_UTC_PLUS_12
• TIMEZONE_AUCKLAND

sc.ConvertDateTimeToChartTimeZone()

[Link] - [Top]
Type: Function

SCDateTime ConvertDateTimeToChartTimeZone(const SCDateTime& DateTime, const char* 
TimeZonePOSIXString);

SCDateTime ConvertDateTimeToChartTimeZone(const SCDateTime& DateTime, TimeZonesEnum 
TimeZone);

The sc.ConvertDateTimeToChartTimeZone() function converts the DateTime SCDateTime variable from the 
specified TimeZone to the Time Zone used by the chart the study instance is applied to. This can either be the 
global Time Zone or a chart specific Time Zone. For additional information, refer to Time Zone.

The source time zone can also be specified as a POSIX text string. For a list of these strings refer to the 
TIME_ZONE_POSIX_STRINGS array in the /ACS_Source/SCConstants.h file in the folder where Sierra Chart is 
installed to.

List of TimeZone constants that can be used:

• TIMEZONE_HONOLULU
• TIMEZONE_ANCHORAGE
• TIMEZONE_LOS_ANGELES
• TIMEZONE_PHOENIX_ARIZONA
• TIMEZONE_DENVER
• TIMEZONE_CHICAGO
• TIMEZONE_NEW_YORK
• TIMEZONE_HALIFAX
• TIMEZONE_UTC
• TIMEZONE_LONDON
• TIMEZONE_BRUSSELS
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• TIMEZONE_CAPE_TOWN
• TIMEZONE_ATHENS
• TIMEZONE_BAGHDAD
• TIMEZONE_MOSCOW
• TIMEZONE_DUBAI
• TIMEZONE_ISLAMABAD
• TIMEZONE_NEW_DELHI
• TIMEZONE_DHAKA
• TIMEZONE_JAKARTA
• TIMEZONE_HONG_KONG
• TIMEZONE_TOKYO
• TIMEZONE_BRISBANE
• TIMEZONE_SYDNEY
• TIMEZONE_UTC_PLUS_12
• TIMEZONE_AUCKLAND

Example

// Convert the DateTime from New York time to the time zone used for charts
DateTime = sc.ConvertDateTimeToChartTimeZone(DateTime, TIMEZONE_NEW_YORK);
DateTime.GetDateTimeYMDHMS(Year, Month, Day, Hour, Minute, Second);

// Write to the message log
SCString MessageString.Format("Converted from New York time: %d-%02d-%02d 
%02d:%02d:%02d", Year, Month, Day, Hour, Minute, Second);
sc.AddMessageToLog(MessageString, 1);
            
sc.CreateDoublePrecisionPrice()

[Link] - [Top]
Type: Function

double CreateDoublePrecisionPrice(const float PriceValue);

Parameters

• PriceValue: .
Example

            
sc.CreateProfitLossDisplayString()

[Link] - [Top]
Type: Function

void CreateProfitLossDisplayString(double ProfitLoss, int Quantity, PositionProfitLossDisplayEnum 
ProfitLossFormat, SCString& Result);

The sc.CreateProfitLossDisplayString() function creates a Profit/Loss text string based on the provided 
parameters.

The Result parameter is passed by reference and receives the formatted Profit/Loss text string. 

Parameters



• ProfitLoss: The profit or loss value as a floating-point number.
• Quantity: The Position or Trade quantity.
• ProfitLossFormat: The profit or loss format. The possibilities are: PPLD_DO_NOT_DISPLAY, 

PPLD_CURRENCY_VALUE, PPLD_POINTS, PPLD_POINTS_IGNORE_QUANTITY, 
PPLD_TICKS, PPLD_TICKS_IGNORE_QUANTITY, PPLD_CV_AND_POINTS, 
PPLD_CV_AND_POINTS_IGNORE_QUANTITY, PPLD_CV_AND_TICKS, 
PPLD_CV_AND_TICKS_IGNORE_QUANTITY. For descriptions of these, refer to Profit/Loss Format.

• Result: A SCString variable to receive the formatted profit/loss string.
Example

if (ShowOpenPL.GetYesNo())
{
    SCString PLString;
    double Commission = RTCommissionRate * PositionData.PositionQuantity / 
2.0;
    sc.CreateProfitLossDisplayString(PositionData.OpenProfitLoss-Commission, 
PositionData.PositionQuantity, ProfitLossDisplayFormat, PLString);
    Text.Format("Open PL: %s", PLString.GetChars());
}
            
sc.CrossOver()

[Link] - [Top]
Type: Function

int CrossOver (SCFloatArrayRef First, SCFloatArrayRef Second, int Index);

int CrossOver (SCFloatArrayRef First, SCFloatArrayRef Second); Auto-looping only.

sc.CrossOver returns a value indicating if the First study Subgraph has crossed the Second subgraph at the array 
index specified by Index.

For an example, refer to the scsf_StochasticCrossover function in the /ACS_Source/Systems.cpp file in the Sierra 
Chart installation folder.

Function return values:

• CROSS_FROM_TOP - This constant value is returned when the First subgraph crosses the Second 
subgraph from the top.

• CROSS_FROM_BOTTOM - This constant value is returned when the First subgraph crosses the Second 
subgraph from the bottom.

• NO_CROSS - This constant value is returned when the First subgraph does not cross the Second 
subgraph.

'
Example

if (sc.CrossOver(sc.Subgraph[3], sc.Subgraph[4]) == CROSS_FROM_BOTTOM)
{

    //Code
}

// This is an example of looking for a crossover between the values in
// a subgraph and a fixed value. We first have to put the fixed value
// into an array. We are using one of the Subgraph internal arrays.
sc.Subgraph[2].Arrays[8][sc.Index] = 100.0;

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index4cf4.html?page=doc/ChartSettings.html#ProfitLossFormat
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd011.html?page=doc/ACSILProgrammingConcepts.html#WorkingWithTextStrings


if (sc.CrossOver(sc.Subgraph[2], sc.Subgraph[2].Arrays[8]) == 
CROSS_FROM_BOTTOM)
{

    //Code
}
            
Checking for a Crossover between an Array of Values and a Fixed Value

[Link] - [Top]
When you need to check for a crossover between a Subgraph array and a fixed value, you need to put the fixed 
value in an array first and pass this array to the sc.Crossover function. It is recommended to use one of the 
sc.Subgraph. Arrays[] for this purpose.

//Check for crossover of Subgraph 0 and a fixed value set into an extra 
array on the Subgraph
SCFloatArrayRef FixedValueArray = sc.Subgraph[0].Arrays[4];
FixedValueArray[sc.Index] = 100;

//Check if a crossover occurred
if(sc.CrossOver(sc.Subgraph[0], FixedValueArray) != NO_CROSS)
{

}
            
sc.CumulativeDeltaTicks()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef CumulativeDeltaTicks(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int 
Index, int ResetCumulativeCalculation);

SCFloatArrayRef CumulativeDeltaTicks(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int 
ResetCumulativeCalculation); Auto-looping only.

The sc.CumulativeDeltaTicks function calculates the Cumulative Delta Ticks study and provides the Open, High, 
Low and Last values for each bar. This function can only be used on Intraday charts.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-2] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• ResetCumulativeCalculation: When this is set to TRUE, the cumulative calculations are reset back to 0. 

You may want to set this to TRUE at the Index which is at the start of a new trading day.
For an example of how to use a function of this type, refer to the scsf_CumulativeDeltaBarsTicks function in 
the /ACS_Source/studies8.cpp file in the Sierra Chart installation folder.

sc.CumulativeDeltaTickVolume()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef CumulativeDeltaTickVolume(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, 
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int Index, int ResetCumulativeCalculation);

SCFloatArrayRef CumulativeDeltaTickVolume(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, 
int ResetCumulativeCalculation); Auto-looping only.

The sc.CumulativeDeltaTickVolume function calculates the Cumulative Delta Up/Down Tick Volume study and 
provides the Open, High, Low and Last values for each bar. This function can only be used on Intraday charts.

For an example of how to use a function of this type, refer to the scsf_CumulativeDeltaBarsTicks function in 
the /ACS_Source/studies8.cpp file in the Sierra Chart installation folder.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-2] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• ResetCumulativeCalculation: When this is set to TRUE, the cumulative calculations are reset back to 0. 

You may want to set this to TRUE at the Index which is at the start of a new trading day.
sc.CumulativeDeltaVolume()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef CumulativeDeltaVolume(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int 
Index, int ResetCumulativeCalculation);

SCFloatArrayRef CumulativeDeltaVolume(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int 
ResetCumulativeCalculation); Auto-looping only.

The sc.CumulativeDeltaVolume function calculates the Cumulative Delta Volume study and provides the Open, 
High, Low and Last values for each bar. This function can only be used on Intraday charts.

For an example of how to use a function of this type, refer to the scsf_CumulativeDeltaBarsTicks function in 
the /ACS_Source/studies8.cpp file in the Sierra Chart installation folder.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-2] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• ResetCumulativeCalculation: When this is set to TRUE, the cumulative calculations are reset back to 0. 

You may want to set this to TRUE at the Index which is at the start of a new trading day.
sc.CumulativeSummation()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef CumulativeSummation (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, 
int Index);

SCFloatArrayRef CumulativeSummation (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut); 
Auto-looping only.

The sc.CumulativeSummation function calculates the summation of all of the elements in FloatArrayIn up to 
the current Index. Therefore, this function is cumulative in that the summation is across all of the elements in 



FloatArrayIn from the beginning.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.

Example

sc.CumulativeSummation(sc.BaseDataIn[SC_HIGH], sc.Subgraph[0]);

float CumulativeSummation = sc.Subgraph[0][sc.Index]; //Access the study 
value at the current index
            
sc.CyberCycle()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef CyberCycle(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArraySmoothed, 
SCFloatArrayRef FloatArrayOut, int Index, int Length);

SCFloatArrayRef CyberCycle(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArraySmoothed, 
SCFloatArrayRef FloatArrayOut, int Length); Auto-looping only.

The sc.CyberCycle() function calculates Ehlers' Cyber Cycle study.

Parameters

• FloatArrayIn.
• FloatArraySmoothed: This array holds the smoothed data that is used in the study calculation.
• FloatArrayOut.
• Index.
• Length.

Example

sc.CyberCycle(sc.BaseDataIn[SC_LAST], Array_SmoothedData, sc.Subgraph[0], 
28);

float CyberCycle = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.DataTradeServiceName()

[Link] - [Top]
Type: Function

SCString DataTradeServiceName();

The sc.DataTradeServiceName() function returns the text name of the Service currently set in Global Settings 
>> Data/trade Service Settings. The return type is a SCString.

sc.DatesToExcludeClear()

[Link] - [Top]



Type: Function

int sc.DatesToExcludeClear(const int ChartNumber);

The sc.DatesToExcludeClear() function removes all dates from the Dates to Exclude for a chart.

Parameters

• ChartNumber: Specifes the Chart Number to which this function is applied.
sc.DateStringDDMMYYYYToSCDateTime()

[Link] - [Top]
Type: Function

double sc.DateStringDDMMYYYYToSCDateTime(const SCString& DateString);

The sc.DateStringDDMMYYYYToSCDateTime() function converts the DateString text string parameter to an 
SCDateTime. 

DateString is a SCString type. 

The return type is a double data type directly compatible with a SCDateTime and can be assigned to a 
SCDateTime.

Parameters

• DateString: The date string in the format DDMMYYYY (Day, Month, Year).
Example

SCDateTime Date = sc.DateStringDDMMYYYYToSCDateTime("05012017");
            
sc.DateStringToSCDateTime()

[Link] - [Top]
Type: Function

SCDateTime DateStringToSCDateTime(const SCString& DateString);

The sc.DateStringToSCDateTime() function converts the DateString text string to an SCDateTime variable. 
This function only works with dates.

Example

SCString DateString ("2011-12-1");
SCDateTime DateValue;
DateValue = sc.DateStringToSCDateTime(DateString);
            
sc.DateTimeToString()

[Link] - [Top]
Type: Function

SCString DateTimeToString(const double& DateTime, int Flags);

The sc.DateTimeToString function will convert the given DateTime variable to a text string. The format is 
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specified by the Flags parameter.

The flags can be any of the following:

• FLAG_DT_YEAR
• FLAG_DT_MONTH
• FLAG_DT_DAY
• FLAG_DT_HOUR
• FLAG_DT_MINUTE
• FLAG_DT_SECOND
• FLAG_DT_PLUS_WITH_TIME
• FLAG_DT_NO_ZERO_PADDING_FOR_DATE
• FLAG_DT_HIDE_SECONDS_IF_ZERO
• FLAG_DT_NO_HOUR_PADDING
• FLAG_DT_MILLISECOND
• FLAG_DT_COMPACT_DATE
• FLAG_DT_COMPLETE_DATE
• FLAG_DT_COMPLETE_TIME
• FLAG_DT_COMPLETE_DATETIME
• FLAG_DT_COMPLETE_DATETIME_MS

Example

 
if(sc.Index == sc.ArraySize - 1)
{
    // Log the current time
    SCString DateTimeString = 
sc.DateTimeToString(sc.CurrentSystemDateTime,FLAG_DT_COMPLETE_DATETIME_MS);

    sc.AddMessageToLog(DateTimeString, 0);
}
            
sc.DateToString()

[Link] - [Top]
Type: Function

SCString DateToString(const SCDateTime& DateTime);

The sc.DateToString function returns a text string for the date within the given DateTime parameter. Any time 
component in the given DateTime parameter will be ignored.

Example

 
if (sc.Index == sc.ArraySize - 1)
{
    // Log the current date.
    SCString DateString = sc.DateToString(sc.CurrentSystemDateTime);

    sc.AddMessageToLog(DateString, 0);
}
            
sc.DeleteACSChartDrawing()

[Link] - [Top]



Refer to the sc.DeleteACSChartDrawing() section on the Using Tools from an Advanced Custom Study page for 
information on this function.

sc.DeleteLineUntilFutureIntersection()

[Link] - [Top]
Type: Function

int DeleteLineUntilFutureIntersection(int StartBarIndex, int LineIDForBar);

The sc.DeleteLineUntilFutureIntersection function deletes a line added by the 
sc.AddLineUntilFutureIntersection function.

Parameters

• StartBarIndex: This is the array index of the chart bar which was previously specified to the 
sc.AddLineUntilFutureIntersection() function, for the line to delete.

• LineIDForBar: This is the identifier of the extension line for the chart bar which was previously specified 
by the sc.AddLineUntilFutureIntersection() function, for the line to delete.

sc.DeleteUserDrawnACSDrawing()

[Link] - [Top]
Refer to the sc.DeleteUserDrawnACSDrawing() section on the Using Tools from an Advanced Custom Study page 
for information on this function.

sc.Demarker()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Demarker(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int 
Length);

SCFloatArrayRef Demarker(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Length); Auto-
looping only.

The sc.Demarker() function calculates the Demarker study.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-4] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.

Example

sc.Demarker(sc.BaseDataIn, sc.Subgraph[0], 10);
float Demarker = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.Dispersion()

[Link] - [Top]
Type: Intermediate Study Calculation Function
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SCFloatArrayRef Dispersion(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef Dispersion(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.Dispersion() function calculates the Dispersion study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.Dispersion(sc.BaseDataIn[SC_HIGH], sc.Subgraph[0], 10);

float Dispersion = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.DMI()

[Link] - [Top]
Type: Intermediate Study Calculation Function

DMI(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int Length);

DMI(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Length); Auto-looping only.

The sc.DMI() function calculates the Directional Movement Index study.

Parameters

• BaseDataIn: sc.BaseDataIn input arrays.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-4] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.

Example

sc.DMI(sc.BaseDataIn, sc.Subgraph[0], 10);

//Access the individual study values
float DMIPositive = sc.Subgraph[0][sc.Index];

float DMINegative = sc.Subgraph[0].Arrays[0][sc.Index];

//Copy DMINegative to a visible Subgraph
sc.Subgraph[1][sc.Index] = DMINegative;
            
sc.DMIDiff()

[Link] - [Top]
Type: Intermediate Study Calculation Function



SCFloatArrayRef DMIDiff (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int Length);

SCFloatArrayRef DMIDiff (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Length); Auto-
looping only.

The sc.DMIDiff() function calculates the Directional Movement Index Difference study.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-2] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.

Example

sc.DMIDiff(sc.BaseDataIn, sc.Subgraph[0], 10);

float DMIDiff = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.DominantCyclePeriod()

[Link] - [Top]
Type: Intermediate Study Calculation Function.

SCFloatArrayRef sc.DominantCyclePeriod (SCFloatArrayRef In, SCSubgraphRef Out, int IndexParam, int 
MedianLength);

The sc.DominantCyclePeriod() function calculates the Dominant Cycle Period and is frequently used in the 
studies written by John Ehlers.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-6] (Extra Arrays) are used for internal calculations.
• IndexParam.
• MedianLength.

Example

sc.DominantCyclePeriod(sc.BaseData[SC_LAST], sc.Subgraph[0], 5);
            
sc.DominantCyclePhase()

[Link] - [Top]
Type: Intermediate Study Calculation Function.

SCFloatArrayRef sc.DominantCyclePhase (SCFloatArrayRef In, SCSubgraphRef Out, int Index);

The sc.DominantCyclePhase() function calculates the Dominant Cycle Phase and is frequently used in the studies 
written by John Ehlers.

Parameters

• FloatArrayIn: .
• SubgraphOut: For this function, sc.Subgraph[].Arrays[0-6] (Extra Arrays) are used for internal calculations.



• Index: .
Example

sc.DominantCyclePhase(sc.BaseData[SC_LAST], sc.Subgraph[0]);
            
sc.DoubleStochastic()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef DoubleStochastic (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Length, 
int MovAvgLength, int MovingAverageType);

SCFloatArrayRef DoubleStochastic (SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int 
Length, int MovAvgLength, int MovingAverageType); Auto-looping only.

The sc.DoubleStochastic() function calculates the Double Stochastic study.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.
• MovAvgLength.
• MovingAverageType.

Example

sc.DoubleStochastic(sc.BaseData, sc.Subgraph[0], Length.GetInt(), 
MovAvgLength.GetInt(), MovAvgType.GetMovAvgType());

//Access the study value at the current index
float DoubleStochastic = sc.Subgraph[0][sc.Index]; 
            
sc.EnvelopeFixed()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef EnvelopeFixed(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, float 
FixedValue, int Index);

SCFloatArrayRef EnvelopeFixed(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, float 
FixedValue); Auto-looping only.

The sc.EnvelopeFixed() function calculates the Fixed Envelope study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0] (Extra Array) is used for internal calculations and 

additional results output.
• FixedValue: This is the amount added and subtracted to FloatArrayIn at the current Index.
• Index.



Example

sc.EnvelopeFixed(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 3.5);
//Access the individual study values at the current index
float EnvelopeTop = sc.Subgraph[0][sc.Index]; 
float EnvelopeBottom = sc.Subgraph[0].Arrays[0][sc.Index];
            
sc.EnvelopePct()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef EnvelopePct(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, float Percent, 
int Index);

SCFloatArrayRef EnvelopePct(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, float Percent); 
Auto-looping only.

The sc.EnvelopePct() function calculates the Percentage Envelope study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0] (Extra Array) is used for internal calculations and 

additional results output.
• Percent.
• Index.

Example

sc.EnvelopePct(sc.BaseDataIn[SC_HIGH], sc.Subgraph[0], 0.05);

//Access the individual study values at the current index
float Top = sc.Subgraph[0][sc.Index];

float Bottom = sc.Subgraph[0].Arrays[0][sc.Index];

//Copy to Visible Subgraphs
sc.Subgraph[1][sc.Index] = Bottom;
            
sc.Ergodic()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Ergodic(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, int 
LongEMALength, int ShortEMALength, float Multiplier);

SCFloatArrayRef Ergodic(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int 
LongEMALength, int ShortEMALength, float Multiplier); Auto-looping only.

The sc.Ergodic() function calculates the True Strength Index. 

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-5] (Extra Arrays) are used for internal calculations 



and additional results output.
• Index.
• LongEMALength.
• ShortEMALength.
• Multiplier.

Example

sc.Ergodic(
    sc.BaseDataIn[SC_LAST],
    sc.Subgraph[0],
    15, // Long EMA length
    3, // Short EMA length
    1.0f, // Multiplier
);

// You can calculate the signal line and oscillator with the following code:

// Calculate the signal line with an exponential moving average with a 
length of 10
sc.ExponentialMovAvg(sc.Subgraph[0], sc.Subgraph[1], 10);

// Calculate the oscillator
sc.Subgraph[2][sc.Index] = sc.Subgraph[0][sc.Index] - sc.Subgraph[1]
[sc.Index];
            
sc.EvaluateAlertConditionFormulaAsBoolean()

[Link] - [Top]
Type: Function

int EvaluateAlertConditionFormulaAsBoolean(int BarIndex, int ParseAndSetFormula);

The sc.EvaluateAlertConditionFormulaAsBoolean() function evaluates the Alert formula entered on the study 
that calls this function, and returns a 1 (true) or 0 (false) depending upon whether the formula is true or false at the 
specified BarIndex.

When the ParseAndSetFormula parameter is set to a nonzero value, then the Alert condition is internally 
formatted and stored prior to testing the condition at the BarIndex. It is necessary to set ParseAndSetFormula to a 
nonzero value the first time running this function or whenever the alert formula changes. It should not be set to a 
nonzero value every time because it is not efficient doing that.

Parameters

• BarIndex: Integer index value of the bar to evaluate the alert condition formula on.
• ParseAndSetFormula: Integer variable that when set to any value other than 0, forces an internal format 

and storage of the alert condition formula prior to evaluation.
sc.EvaluateGivenAlertConditionFormulaAsBoolean()

[Link] - [Top]
Type: Function

int EvaluateGivenAlertConditionFormulaAsBoolean(int BarIndex, int ParseAndSetFormula, const 
SCString& Formula);

The sc.EvaluateGivenAlertConditionFormulaAsBoolean() function evaluates the given Formula parameter, 
and returns a 1 (true) or 0 (false) depending upon whether the given Formula at the specified BarIndex is true or 



false.

When the ParseAndSetFormula parameter is set to a nonzero value, then the Formula is internally formatted and 
stored prior to testing the condition at the BarIndex. It is necessary to set ParseAndSetFormula to a nonzero 
value the first time running this function or whenever the Formula changes. It should not be set to a nonzero value 
every time because it is not efficient doing that.

Parameters

• BarIndex: Integer index value of the bar to evaluate the Formula on.
• ParseAndSetFormula: Integer variable that when set to any value other than 0, forces an internal format 

and storage of the Formula parameter prior to evaluation.
• Formula: The formula to evaluate as a text string. This only needs to be provided when 

ParseAndSetFormula is a nonzero value. Otherwise, it can be an empty string just by passing "". The 
formula needs to follow the format documented in the Alert Condition Formula Format section.

sc.EvaluateGivenAlertConditionFormulaAsDouble()

[Link] - [Top]
Type: Function

double EvaluateGivenAlertConditionFormulaAsDouble(int BarIndex, int ParseAndSetFormula, const 
SCString& Formula);

The sc.EvaluateGivenAlertConditionFormulaAsDouble() function evaluates the given Formula parameter, and 
returns the calculated value for the formula at the specified BarIndex.

When the ParseAndSetFormula parameter is set to a nonzero value, then the Formula is internally formatted and 
stored prior to calculating the formula at the BarIndex. It is necessary to set ParseAndSetFormula to a nonzero 
value the first time running this function or whenever the Formula changes. It should not be set to a nonzero value 
every time because it is not efficient doing that.

Parameters

• BarIndex: Integer index value of the bar to evaluate the Formula on.
• ParseAndSetFormula: Integer variable that when set to any value other than 0, forces an internal format 

and storage of the Formula parameter prior to evaluation.
• Formula: The formula to evaluate as a text string. This only needs to be provided when 

ParseAndSetFormula is a nonzero value. Otherwise, it can be an empty string just by passing "". For 
information about the formula format, refer to Spreadsheet Formula.

sc.ExponentialMovAvg()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ExponentialMovAvg(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Index, int Length);

SCFloatArrayRef ExponentialMovAvg(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length); Auto-looping only.

The sc.ExponentialMovAvg() function calculates the exponential moving average.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
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• Length.
Example

sc.ExponentialMovAvg(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);

float ExponentialMovAvg = sc.Subgraph[0][sc.Index]; //Access the study value 
at the current index
            
sc.ExponentialRegressionIndicator()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ExponentialRegressionIndicator(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Index, int Length);

SCFloatArrayRef ExponentialRegressionIndicator(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Length); Auto-looping only.

The sc.ExponentialRegressionIndicator() function calculates the Exponential Regression Indicator study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.ExponentialRegressionIndicator(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 
10);

float ExponentialRegressionIndicator = sc.Subgraph[0][sc.Index]; //Access 
the study value at the current index
            
sc.FillSubgraphElementsWithLinearValuesBetweenBeginEndValues

[Link] - [Top]
Type: Function

void FillSubgraphElementsWithLinearValuesBetweenBeginEndValues(int SubgraphIndex, int BeginIndex, 
int EndIndex);

The sc.FillSubgraphElementsWithLinearValuesBetweenBeginEndValues() function fills the study Subgraph 
array specified by the SubgraphIndex parameter from the element after BeginIndex to the element just before the 
EndIndex parameters, with the linear values in between the values specified by those index parameters. 
SubgraphIndex is 0 based, therefore 0 is the first Subgraph.

For example, if the value at BeginIndex is 2.0 and the index is 10, and the value at EndIndex is 2.4 and the index is 
14, then at indices 11, 12, and 13 the set values will be 2.1, 2.2, and 2.3 respectively.

sc.FlattenAndCancelAllOrders()

[Link] - [Top]
Refer to the sc.FlattenAndCancelAllOrders() section on the Automated Trading From an Advanced Custom Study 
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page for information on this function.

sc.FlattenPosition()

[Link] - [Top]
Refer to the sc.FlattenPosition() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.FormatDateTime()

[Link] - [Top]
Type: Function

SCString FormatDateTime(const SCDateTime& DateTime);

The sc.FormatDateTime() function returns a formatted text string for the given DateTime parameter. The 
returned text string will contain both the date and the time.

Example

SCString Message;

Message.Format("Current Bar Date-Time: %s", 
sc.FormatDateTime(sc.BaseDateTimeIn[sc.Index]).GetChars());

sc.AddMessageToLog(Message, 0);
            
sc.FormatDateTimeMS()

[Link] - [Top]
Type: Function

SCString FormatDateTimeMS(const SCDateTime& DateTimeMS);

The sc.FormatDateTimeMS() function returns a formatted text string for the given DateTimeMS parameter. The 
returned text string will contain both the date and the time, including milliseconds.

Example

SCString Message;

Message.Format("Current System Date-Time: %s", 
sc.FormatDateTimeMS(sc.CurrentSystemDateTimeMS).GetChars());

sc.AddMessageToLog(Message, 0);
            
sc.FormatGraphValue()

[Link] - [Top]
Type: Function

SCString FormatGraphValue(double Value, int ValueFormat);

sc.FormatGraphValue() formats a numeric value as text based on the specified value format. The text is returned 
as an SCString.
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Parameters

• Value: The Integer or floating-point value to format.
• ValueFormat: The formating code. Can be sc.BaseGraphValueFormat. This number sets the number of 

decimal places to display. If ValueFormat is greater than 100, then it will be a fractional format where the 
denominator is specified as Denominator + 100 . For example, 132 will format the value in a fractional 
format using a denominator of 1/32.

Example

SCString CurHigh = sc.FormatGraphValue(sc.BaseData[SC_HIGH]
[CurrentVisibleIndex], sc.BaseGraphValueFormat);

s_UseTool Tool;
Tool.Text = CurHigh;
            
sc.FormatString()

[Link] - [Top]
Type: Function

SCString& FormatString(SCString& Out, const char* Format, [Variable list of parameters]);

The sc.FormatString() function creates a text string using the specified Format. For more information, refer to the 
Setting A Name To A Formatted String section. Out is the SCString you need to provide where the text output is 
copied to.

Example

SCString Output;

sc.FormatString(Output, "The result is: %f", sc.Subgraph[0].Data[sc.Index]);
            
sc.FormattedEvaluate()

[Link] - [Top]
Type: Function

int FormattedEvaluate(float Value1, int Value1Format, OperatorEnum Operator, float Value2, int 
Value2Format, float PrevValue1 = 0.0f, float PrevValue2 = 0.0f);

sc.FormattedEvaluate() evaluates the relationship between 2 floating-point numbers using the specified Operator 
and Value Formats (Value1Format, Value2Format). The evaluation is performed as follows: Value1 Operator 
Value2.

The more precise of the two Value Formats is used for the comparison. Once this is determined, half of the more 
precise Value Format is calculated. If the Value Format is 2 which is equivalent to .01, then the tolerance is .005. 
In this particular example, two values would be considered equal if the difference between them is less than .005.

Another example: Assuming the most precise Value Format is .01, Value1 will be considered less than Value2 if 
the difference between the two of them is less than -.005.

The function returns 1 if the evaluation is TRUE, and 0 if it is FALSE.

The reason why this function needs to be used when performing floating-point number comparisons is due to what 
is known as floating point error. Refer to Accuracy Problems in the Floating Point Wikipedia article. For 
example, the number .01 may internally be represented in a single precision floating-point variable as .0099998, 
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therefore making comparisons using the built-in operators of the C++ language not accurate.

Parameters

• Value1: Any number to use on the left side of the Operator.
• Value1Format: The formating code. Can be set to sc.BaseGraphValueFormat or sc.GetValueFormat(). 

For more information, refer to sc.ValueFormat.
• Operator:

◦ NOT_EQUAL_OPERATOR
◦ LESS_EQUAL_OPERATOR
◦ GREATER_EQUAL_OPERATOR
◦ CROSS_EQUAL_OPERATOR
◦ CROSS_OPERATOR
◦ EQUAL_OPERATOR
◦ LESS_OPERATOR
◦ GREATER_OPERATOR

• Value2: Any number to use on the right side of the Operator.
• Value2Format: The formating code. Can be set to sc.BaseGraphValueFormat or sc.GetValueFormat(). 

For more information, refer to sc.ValueFormat.
• PrevValue1: This only needs to be specified when using the CROSS_OPERATOR operator. In this case, 

provide the prior value (usually from a line) to use on the left side of the operator in the comparison.
• PrevValue2: This only needs to be specified when using the CROSS_OPERATOR operator. In this case, 

provide the prior value (usually from a line) to use on the right side of the operator in the comparison.
Example

int Return = sc.FormattedEvaluate(CurrentClose, sc.BaseGraphValueFormat, 
LESS_OPERATOR, PriorLow, sc.BaseGraphValueFormat);
            
sc.FormattedEvaluateUsingDoubles()

[Link] - [Top]
Type: Function

int FormattedEvaluateUsingDoubles(double Value1, int Value1Format, OperatorEnum Operator, double 
Value2, int Value2Format, double PrevValue1 = 0.0f, double PrevValue2 = 0.0f);

sc.FormattedEvaluateUsingDoubles() evaluates the relationship between 2 double precision floating-point 
numbers using the specified Operator and Value Formats (Value1Format, Value2Format).

This function is identical to sc.FormattedEvaluate() except that it uses double precision floating-point numbers 
instead of single precision floating-point numbers.

For additional details, refer to sc.FormattedEvaluate().

sc.FormatVolumeValue()

[Link] - [Top]
Type: Function

SCString sc.FormatVolumeValue(int64_t Volume, int VolumeValueFormat, int UseLargeNumberSuffix);

The sc.FormatVolumeValue() function formats an integer volume value into a text string. The result is returned 
as a SCString type.

Parameters
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• Volume: The volume value as an integer.
• VolumeValueFormat: The Volume Value Format. Normally pass the sc.VolumeValueFormat variable as 

the parameter.
• UseLargeNumberSuffix: 1 to use a large number suffix or 0 not to. For example, in the case of volume 

values of 1000000 or higher, the M suffix will be used when this is set to 1.
sc.FourBarSymmetricalFIRFilter()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef FourBarSymmetricalFIRFilter(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Index);

SCFloatArrayRef FourBarSymmetricalFIRFilter(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut); Auto-looping only.

The sc.FourBarSymmetricalFIRFilter() function calculates a four-bar smoothing of data and is frequently used 
in the studies written by John Ehlers.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.

Example

sc.FourBarSymmetricalFIRFilter(sc.BaseDataIn[SC_LAST], sc.Subgraph[0]);

float FourBarSymmetricalFIRFilter = sc.Subgraph[0][sc.Index]; //Access the 
function value at the current index
            
sc.FreeMemory()

[Link] - [Top]
Type: Function

void FreeMemory (void* Pointer);

The sc.FreeMemory function releases the memory allocated with the sc.AllocateMemory function. 

Parameters

• Pointer: The pointer to the memory block to release.
sc.GetACSDrawingByIndex()

[Link] - [Top]
Type: Function

For complete documentation for the sc.GetACSDrawingByIndex function, refer to sc.GetACSDrawingByIndex().

sc.GetACSDrawingByLineNumber()

[Link] - [Top]
Refer to the sc.GetACSDrawingByLineNumber() section on the Using Tools from an Advanced Custom Study 
page for information on this function.
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sc.GetACSDrawingsCount()

[Link] - [Top]
Refer to the sc.GetACSDrawingsCount() section on the Using Tools from an Advanced Custom Study page for 
information on this function.

sc.GetAskMarketDepthEntryAtLevel

[Link] - [Top]
Type: Function

int GetAskMarketDepthEntryAtLevel(s_MarketDepthEntry& DepthEntry, int LevelIndex);

sc.GetAskMarketDepthEntryAtLevel returns in the DepthEntry structure of type s_MarketDepthEntry, the 
ask side market depth data for the level specified by the LevelIndex variable for the symbol of the chart.

The function returns 1 if the function call was successful, otherwise 0. 

To receive Market Depth data it is also necessary to set sc.UsesMarketDepthData to 1 in the study function. This 
normally should be placed in the sc.SetDefaults code block.

For an example to access market depth data, refer to the scsf_DepthOfMarketData() function in the /
ACS_Source/studies.cpp file in the folder where Sierra Chart is installed to.

The s_MarketDepthEntry structure contains a Price member and an AdjustedPrice member. Normally these are the 
same price. However, when a Real-time Price Multiplier is set to a value other than 1.0 in a chart, then Price will 
contain the original unadjusted price and AdjustedPrice will contain the Price multiplied by the Real-time Price 
Multiplier. 

s_MarketDepthEntry

struct s_MarketDepthEntry
{

float Price;
t_MarketDataQuantity Quantity;
uint32_t NumOrders;

    float AdjustedPrice;
}

            
sc.GetAskMarketDepthEntryAtLevelForSymbol

[Link] - [Top]
Type: Function

int GetAskMarketDepthEntryAtLevelForSymbol(const SCString& Symbol, s_MarketDepthEntry& 
r_DepthEntry, int LevelIndex);

sc.GetAskMarketDepthEntryAtLevelForSymbol returns in the DepthEntry structure of type 
s_MarketDepthEntry, the ask side market depth data for the level specified by the LevelIndex variable for the 
specified Symbol.

The function returns 1 if the function call was successful, otherwise 0. 

To receive Market Depth data it is also necessary to set sc.UsesMarketDepthData to 1 in the study function. This 
normally should be placed in the sc.SetDefaults code block.
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For an example to access market depth data, refer to the scsf_DepthOfMarketData() function in the /
ACS_Source/studies.cpp file in the folder where Sierra Chart is installed to.

s_MarketDepthEntry

                struct s_MarketDepthEntry
                {
                    float Price;
                    t_MarketDataQuantity Quantity;
                    uint32_t NumOrders;
                    float AdjustedPrice; 
                }

            
sc.GetAskMarketDepthNumberOfLevels

[Link] - [Top]
Type: Function

int GetAskMarketDepthNumberOfLevels();

The sc.GetAskMarketDepthNumberOfLevels function returns the number of available market depth levels on 
the Ask side for the symbol of the chart.

There are settings which affect the number of market depth levels. Refer to Not Receiving the Full Number of 
Market Depth Levels. 

sc.GetAskMarketDepthNumberOfLevelsForSymbol

[Link] - [Top]
Type: Function

int GetAskMarketDepthNumberOfLevelsForSymbol(const SCString& Symbol);

The sc.GetAskMarketDepthNumberOfLevelsForSymbol function returns the number of available market depth 
levels on the Ask side for the specified symbol.

There are settings which affect the number of market depth levels. Refer to Not Receiving the Full Number of 
Market Depth Levels. 

Parameters

• Symbol: The symbol to get the number of market depth levels for. 
Example

 
int NumberOfLevels = GetAskMarketDepthNumberOfLevelsForSymbol(sc.Symbol);
            
sc.GetAskMarketDepthStackPullSum()

sc.GetBidMarketDepthStackPullSum()

[Link] - [Top]
Type: Function
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double GetAskMarketDepthStackPullSum();

double GetBidMarketDepthStackPullSum();

The sc.GetAskMarketDepthStackPullSum and sc.GetBidMarketDepthStackPullSum functions return the 
current total sum of the market depth data stacking or pulling values for either the Ask or Bid side respectively.

For these functions to return a value, it is necessary that Trade >> Trading Chart DOM On / Show Market 
Data Columns is enabled for one of the charts for the Symbol. And one of the Pulling/Stacking columns needs to 
be added. Refer to Customize Trade/Chart DOM Columns and Descriptions for instructions.

Example

 
// Get the current stacking and pulling sum on the Ask side
int MarketDepthStackPullSum = sc.GetAskMarketDepthStackPullSum();
            
sc.GetAskMarketDepthStackPullValueAtPrice()

sc.GetBidMarketDepthStackPullValueAtPrice()

[Link] - [Top]
Type: Function

int GetAskMarketDepthStackPullValueAtPrice(float Price);

int GetBidMarketDepthStackPullValueAtPrice(float Price);

The sc.GetAskMarketDepthStackPullValueAtPrice and sc.GetBidMarketDepthStackPullValueAtPrice 
functions return the current market depth data stacking or pulling value for either the Ask or Bid side respectively, 
for the given Price parameter.

For these functions to return a value, it is necessary that Trade >> Trading Chart DOM On / Show Market 
Data Columns is enabled for one of the charts for the Symbol. And one of the Pulling/Stacking columns needs to 
be added. Refer to Customize Trade/Chart DOM Columns and Descriptions for instructions.

Also refer to sc.GetAskMarketDepthStackPullSum() and sc.GetBidMarketDepthStackPullSum().

Example

 
// Get the current stacking and pulling value on the bid side for the 
current best bid price.            
int StackPullValue = sc.GetBidMarketDepthStackPullValueAtPrice(sc.Bid);
            
sc.GetAskMarketLimitOrdersForPrice()

[Link] - [Top]
Type: Function

int GetAskMarketLimitOrdersForPrice(const int PriceInTicks, const int ArraySize, 
n_ACSIL::s_MarketOrderData* p_MarketOrderDataArray);

The sc.GetAskMarketLimitOrdersForPrice function is used to get the order ID and order quantity for working 
limit orders from the market data feed at the specified price level. This data is called Market by Order data. This 
includes all the working limit orders as provided by the market data feed.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_BidMarketDepthPullingStacking
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index4451.html?page=doc/GlobalTradeSettings.html#ChartDOMColumnDescriptions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index4451.html?page=doc/GlobalTradeSettings.html#ColumnDescription_BidMarketDepthPullingStacking
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index4451.html?page=doc/GlobalTradeSettings.html#ChartDOMColumnDescriptions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index288e.html?page=doc/MarketByOrder.php


Parameters

• PriceInTicks: This is the price to get the working limit orders for. This is an integer value. You need to 
take the floating-point actual price and divide by sc.TickSize and round to the nearest integer. 

• ArraySize: This is the size of the p_MarketOrderDataArray array as a number of elements, that you 
provide the function. 

• p_MarketOrderDataArray: This is a pointer to the array of type n_ACSIL::s_MarketOrderData of the 
size specified by ArraySize that is filled in with the working limit orders data upon return of the function.

Example

For an example to use this function, refer to the scsf_MarketLimitOrdersForPriceExample study function in 
the /ACS_Source/Studies2.cpp file in the Sierra Chart installation folder. 

sc.GetAttachedOrderIDsForParentOrder()

[Link] - [Top]
Type: Function

void GetAttachedOrderIDsForParentOrder(int ParentInternalOrderID, int& TargetInternalOrderID, int& 
StopInternalOrderID);

The sc.GetAttachedOrderIDsForParentOrder function is used to get the Internal Order IDs for a Target and 
Stop order for a given Parent Internal Order ID.

The ParentInternalOrderID parameter specifies the Parent Internal Order ID. The TargetInternalOrderID, 
StopInternalOrderID parameters receive the Target and Stop Internal Order IDs respectively.

For information about Internal Order IDs, refer to the ACSIL Trading page. These Internal Order IDs can be 
obtained when submitting an order.

Example

int TargetInternalOrderID = -1;
int StopInternalOrderID = -1;

//This needs to be set to the parent internal order ID search for. Since we 
do not know what that is in this code example, it is set to zero here.
int ParentInternalOrderID = 0;

sc.GetAttachedOrderIDsForParentOrder(ParentInternalOrderID, 
TargetInternalOrderID, StopInternalOrderID)
            
sc.GetBarHasClosedStatus()

[Link] - [Top]
Type: Function

int GetBarHasClosedStatus(int BarIndex);

int GetBarHasClosedStatus(); Auto-looping only.

The sc.GetBarHasClosedStatus function is used to determine if the data for a particular bar in the sc.BaseData[]
[] arrays at the specified BarIndex parameter (required for manual looping), has completed and will no longer be 
updated during real-time or replay updating.

This is useful when you only want to perform calculations on a fully completed bar. It is equivalent to "Signal 
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Only on Bar Close" with the Spreadsheet studies.

This function has several return values described below.

Refer to the scsf_GetBarHasClosedStatusExample() function in the /ACS_Source/studies.cpp file in the Sierra 
Chart installation folder for example code to work with this function.

This function can be used with manual or automatic looping. It can be given an index of any bar. sc.BaseData[][] 
contains the underlying bar data for the chart. In this function call: sc.GetBarHasClosedStatus(sc.Index), 
sc.Index is passed through the BarIndex parameter and this will refer to the bar data at sc.BaseData[][sc.Index].

The very last bar in the chart is never considered a closed bar until there is a new bar added to the chart. It is not 
possible to know otherwise because of the following reasons: The chart bars are based upon a variable timeframe 
like Number of Trades or Volume and the ending can never be known until there is a new bar, or because there is 
not a trade at the very final second of a fixed time bar.

In the case of chart bars which are based upon a fixed amount of time, the only way to know when the end of that 
chart bar has occurred, is to consider the time length of the bar through sc.SecondsPerBar. Use sc.UpdateAlways, 
to have the study function periodically and continuously called. And use the current Date-Time through 
sc.GetCurrentDateTime() to know when the bar is considered closed.

Return Values:

• BHCS_BAR_HAS_CLOSED: Element at BarIndex has closed. This will always be returned for any bar in 
the chart other than the last bar in the chart.

• BHCS_BAR_HAS_NOT_CLOSED: Element at BarIndex has not closed. This will always be returned for 
the last bar in the chart.

• BHCS_SET_DEFAULTS: Configuration and defaults are being set. Allow the sc.SetDefaults code block 
to run. Bar has closed status is not available.

Example

if(sc.GetBarHasClosedStatus(Index)==BHCS_BAR_HAS_NOT_CLOSED)
{

    return;//do not do any processing if the bar at  the current index has 
not closed
}
            
sc.GetBarPeriodParameters()

[Link] - [Top]
Type: Function

void GetBarPeriodParameters(n_ACSIL::s_BarPeriod& r_BarPeriod)

The sc.GetBarPeriodParameters() function copies the chart bar period parameters into the structure of type 
n_ACSIL::s_BarPeriod which is passed to the function as r_BarPeriod. Refer to the example below.

When using sc.SetBarPeriodParameter() to change the period for a chart bar, and then making a call to 
sc.GetBarPeriodParameters() immediately after, but during the processing in the study function, it will then 
return these new set parameters.

The n_ACSIL::s_BarPeriod structure members are the following:

• s_BarPeriod::ChartDataType: Can be one of the following:
◦ DAILY_DATA = 1
◦ INTRADAY_DATA = 2.

• s_BarPeriod::HistoricalChartBarPeriodType: Can be one of the following:
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◦ HISTORICAL_CHART_PERIOD_DAYS = 1
◦ HISTORICAL_CHART_PERIOD_WEEKLY = 2
◦ HISTORICAL_CHART_PERIOD_MONTHLY = 3
◦ HISTORICAL_CHART_PERIOD_QUARTERLY = 4
◦ HISTORICAL_CHART_PERIOD_YEARLY = 5

• s_BarPeriod::HistoricalChartDaysPerBar: When s_BarPeriod::HistoricalChartBarPeriodType is set 
to HISTORICAL_CHART_PERIOD_DAYS, then this specifies the number of days per historical chart 
bar. 

• s_BarPeriod::IntradayChartBarPeriodType: The type of bar period that is being used in the case of an 
Intraday chart. To determine the chart data type, use s_BarPeriod::ChartDataType. For example, this 
would be set to the enumeration value IBPT_DAYS_MINS_SECS if the Intraday Chart Bar Period Type 
is set to Days-Minutes-Seconds. Can be any of the following constants:
◦ IBPT_DAYS_MINS_SECS = 0: s_BarPeriod::IntradayChartBarPeriodParameter1 is the 

number of seconds in one bar in an Intraday chart. This is set by the Days-Mins-Secs setting in the 
Chart >> Chart Settings window for the chart. For example, for a 1 Minute chart this will be set to 
60. For a 30 Minute chart this will be set to 1800. 

◦ IBPT_VOLUME_PER_BAR = 1
◦ IBPT_NUM_TRADES_PER_BAR = 2
◦ IBPT_RANGE_IN_TICKS_STANDARD = 3
◦ IBPT_RANGE_IN_TICKS_NEWBAR_ON_RANGEMET = 4
◦ IBPT_RANGE_IN_TICKS_TRUE = 5
◦ IBPT_RANGE_IN_TICKS_FILL_GAPS = 6
◦ IBPT_REVERSAL_IN_TICKS = 7
◦ IBPT_RENKO_IN_TICKS = 8
◦ IBPT_DELTA_VOLUME_PER_BAR = 9
◦ IBPT_FLEX_RENKO_IN_TICKS = 10
◦ IBPT_RANGE_IN_TICKS_OPEN_EQUAL_CLOSE = 11
◦ IBPT_PRICE_CHANGES_PER_BAR = 12
◦ IBPT_MONTHS_PER_BAR = 13
◦ IBPT_POINT_AND_FIGURE = 14
◦ IBPT_FLEX_RENKO_IN_TICKS_INVERSE_SETTINGS = 15
◦ IBPT_ALIGNED_RENKO = 16
◦ IBPT_RANGE_IN_TICKS_NEW_BAR_ON_RANGE_MET_OPEN_EQUALS_PRIOR_CLOSE 

= 17
◦ IBPT_ACSIL_CUSTOM = 18: This is used when the chart contains an advanced custom study that 

creates custom chart bars. The study name is contained within 
s_BarPeriod::ACSILCustomChartStudyName. For complete documentation for building custom 
chart bars, refer to ACSIL Interface - Custom Chart Bars.

◦ IBPT_HISTORICAL_DAILY_DATA_DAYS_PER_BAR = 10000
• s_BarPeriod::IntradayChartBarPeriodParameter1: The first parameter for the bar period that is being 

used. In the case of IntradayChartBarPeriodType being set to IBPT_DAYS_MINS_SECS, this will be set 
to the number of seconds. In the case of IntradayChartBarPeriodType being set 
IBPT_FLEX_RENKO_IN_TICKS, this would be the Bar Size value in ticks.

• s_BarPeriod::IntradayChartBarPeriodParameter2: The second parameter for the bar period that is 
being used. For example, this would be the Trend Offset value when using 
IBPT_FLEX_RENKO_IN_TICKS for the Intraday Chart Bar Period Type. If this parameter is unused for 
the Intraday Chart Bar Period Type, then the value is set to 0.

• s_BarPeriod::IntradayChartBarPeriodParameter3: The third parameter for the bar period that is being 
used. For example, this would be the Reversal Offset value when using 
IBPT_FLEX_RENKO_IN_TICKS for the Intraday Chart Bar Period Type. If this parameter is unused for 
the Intraday Chart Bar Period Type, then the value is set to 0.

• s_BarPeriod::IntradayChartBarPeriodParameter4: The fourth parameter for the bar period that is being 
used. For example, this would be the Renko New Bar Mode setting when using any of the Renko Intraday 
Chart Bar Period Types. If this parameter is unused for the Intraday Chart Bar Period Type, then the value 
is set to 0. The values for Renko New Bar Mode are listed below.
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◦
NEW_TREND_BAR_WHEN_EXCEEDED_NEW_REVERSAL_BAR_WHEN_REVERSAL_AM
OUNT_MET = 0

◦ NEW_TREND_BAR_WHEN_EXCEEDED_NEW_BAR_WHEN_OPEN_CROSSED = 1
◦

NEW_TREND_BAR_WHEN_EXCEEDED_NEW_REVERSAL_BAR_WHEN_REVERSAL_AM
OUNT_MET_PLUS_1_TICK = 2

◦
NEW_TREND_BAR_WHEN_RANGE_MET_NEW_REVERSAL_BAR_WHEN_REVERSAL_A
MOUNT_MET = 3

◦ NEW_TREND_BAR_WHEN_RANGE_MET_NEW_BAR_WHEN_OPEN_CROSSED = 4
◦

NEW_TREND_BAR_WHEN_RANGE_MET_NEW_REVERSAL_BAR_WHEN_REVERSAL_A
MOUNT_MET_PLUS_1_TICK = 5

◦
NEW_TREND_BAR_AFTER_RANGE_MET_NEW_REVERSAL_BAR_WHEN_REVERSAL_
AMOUNT_MET = 6

◦ NEW_TREND_BAR_AFTER_RANGE_MET_NEW_BAR_WHEN_OPEN_CROSSED = 7
◦

NEW_TREND_BAR_AFTER_RANGE_MET_NEW_REVERSAL_BAR_WHEN_REVERSAL_
AMOUNT_MET_PLUS_1_TICK = 8

◦
NEW_TREND_BAR_AFTER_RANGE_MET_ALLOW_CHANGE_OF_DIRECTION_OF_CUR
RENT_BAR = 9

◦
NEW_TREND_BAR_AFTER_RANGE_MET_NEW_REVERSAL_BAR_WHEN_REVERSAL_
AMOUNT_MET_FIRST_TREND_BAR_SAME_LENGTH_REVERSAL = 10

◦
NEW_TREND_BAR_WHEN_EXCEEDED_NEW_REVERSAL_BAR_WHEN_REVERSAL_AM
OUNT_MET_PLUS_1_TICK_FIRST_TREND_BAR_SAME_LENGTH_REVERSAL = 11

• s_BarPeriod::ACSILCustomChartStudyName: When the chart contains an advanced custom study that 
creates custom chart bars, this contains the name as a texturing of the custom study which creates those 
custom chart bars. The name is set through sc.GraphName. 

For complete documentation for building custom chart bars, refer to ACSIL Interface - Custom Chart Bars. 
Example

n_ACSIL::s_BarPeriod BarPeriod;
sc.GetBarPeriodParameters(BarPeriod);
if (BarPeriod.ChartDataType == INTRADAY_DATA && 
BarPeriod.IntradayChartBarPeriodType == IBPT_DAYS_MINS_SECS)
{
    int SecondsPerBar = BarPeriod.IntradayChartBarPeriodParameter1;
}        
            
sc.GetBarsSinceLastTradeOrderEntry()

[Link] - [Top]
Type: Function

int GetBarsSinceLastTradeOrderEntry()

This function returns the number of chart bars counting from the end of the chart since the Date-Time of the last 
entry trade order for the Symbol and Trade Account of the chart the study is applied to, whether the order was from 
ACSIL or not.
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If there has been no entry order or the entry was on the last bar of the chart, then this function returns 0.

sc.GetBarsSinceLastTradeOrderExit()

[Link] - [Top]
Type: Function

int GetBarsSinceLastTradeOrderExit()

This function returns the number of chart bars counting from the end of the chart since the Date-Time of the last 
exit trade order for the Symbol and Trade Account of the chart the study is applied to, whether the order was from 
ACSIL or not.

If there has been no exit order or the exit was on the last bar of the chart, then this function returns 0.

sc.GetBasicSymbolData()

[Link] - [Top]
Type: Function

void GetBasicSymbolData(const char* Symbol, s_SCBasicSymbolData& BasicSymbolData, bool Subscribe)

The sc.GetBasicSymbolData will fill out the BasicSymbolData data structure with all of the Current Quote data 
for the specified Symbol. This data is only considered valid when connected to the data feed. The Current Quote 
data is the data that is found in Window >> Current Quote Window. Market Depth data is also included in the 
data structure.

Refer to declaration of s_SCBasicSymbolData in the /ACS_Source/scsymboldata.h file in the folder Sierra Chart is 
installed to for all of the structure members. The data that is returned when calling this function is the most current 
available data.

The Subscribe parameter will subscribe to market data for the symbol when connected to the data feed. 
Subscribing to a symbol, does not mean that the study function will be called for all updates on the symbol. The 
study function will only be called based upon the updates of the symbol of the chart the study instance is on.

As an example, you could have a list of 10 symbols to request data for by calling sc.GetBasicSymbolData() for 
each symbol. After each call, examine the returned data and do any required calculations. So in this scenario, you 
can form an index by adding all of the last price values together and dividing by 10, and placing the results in a 
sc.Subgraph[].Data[] array.

Parameters

• Symbol: The symbol to get the Symbol Data for. For information about working with strings, refer to 
Working with Strings.

• BasicSymbolData: A reference to a data structure of type s_SCBasicSymbolData
• SubscribeToData: Set this to 1 to subscribe to the standard real-time market data. Otherwise, set this to 

zero to not subscribe.
• SubsribeToMarketDepth: Set this to 1 to subscribe to the real-time market depth data. This parameter is 

only supported by the sc.GetBasicSymbolDataWithDepthSupport function. Otherwise, set this to zero to 
not subscribe.

Example

// Get the daily high price for another symbol. The first time this  
// function is called after connecting to the data feed, the symbol data 
// will not be available initially. Once the data becomes available, when  
// this function is called after, the symbol data will be available.  If  
// this study is used on a chart for a symbol which does not frequently  
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// update, then it will be a good idea to set sc.UpdateAlways = 1. 
const char * Symbol = "ABC"; 
s_SCBasicSymbolData BasicSymbolData; 
sc.GetBasicSymbolData(Symbol,BasicSymbolData, true); 
float DailyHigh = BasicSymbolData.High;

float LatestAsk = BasicSymbolData.Ask;// Also refer to the latest ask price
            
sc.GetBasicSymbolDataWithDepthSupport

[Link] - [Top]
Type: Function

void GetBasicSymbolDataWithDepthSupport(const char* Symbol, s_SCBasicSymbolData& 
BasicSymbolData, int SubscribeToData, int SubsribeToMarketDepth);

The sc.GetBasicSymbolDataWithDepthSupport() function is identical to the sc.GetBasicSymbolData function.

The difference is that it supports subscribing to market depth data.

sc.GetBidMarketDepthEntryAtLevel

[Link] - [Top]
Type: Function

int GetBidMarketDepthEntryAtLevel(s_MarketDepthEntry& DepthEntry, int LevelIndex);

sc.GetBidMarketDepthEntryAtLevel returns in the DepthEntry structure of type s_MarketDepthEntry, the 
bid side market depth data for the level specified by the LevelIndex variable for the symbol of the chart.

The function returns 1 if the function call was successful, otherwise 0. 

To receive Market Depth data it is also necessary to set sc.UsesMarketDepthData to 1 in the study function. This 
normally should be placed in the sc.SetDefaults code block.

For an example to access market depth data, refer to the scsf_DepthOfMarketData() function in the /
ACS_Source/studies.cpp file in the folder where Sierra Chart is installed to.

The s_MarketDepthEntry structure contains a Price member and an AdjustedPrice member. Normally these are the 
same price. However, when a Real-time Price Multiplier is set to a value other than 1.0 in a chart, then Price will 
contain the original unadjusted price and AdjustedPrice will contain the Price multiplied by the Real-time Price 
Multiplier. 

s_MarketDepthEntry

struct s_MarketDepthEntry
{

float Price;
t_MarketDataQuantity Quantity;
uint32_t NumOrders;

    float AdjustedPrice; 
}

            
sc.GetBidMarketDepthEntryAtLevelForSymbol

[Link] - [Top]
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Type: Function

int GetBidMarketDepthEntryAtLevelForSymbol(const SCString& Symbol, s_MarketDepthEntry& 
r_DepthEntry, int LevelIndex);

sc.GetBidMarketDepthEntryAtLevelForSymbol returns in the DepthEntry structure of type 
s_MarketDepthEntry, the bid side market depth data for the level specified by the LevelIndex variable for the 
specified Symbol.

The function returns 1 if the function call was successful, otherwise 0. 

To receive Market Depth data it is also necessary to set sc.UsesMarketDepthData to 1 in the study function. This 
normally should be placed in the sc.SetDefaults code block.

For an example to access market depth data, refer to the scsf_DepthOfMarketData() function in the /
ACS_Source/studies.cpp file in the folder where Sierra Chart is installed to.

s_MarketDepthEntry

                struct s_MarketDepthEntry
                {
                    float Price;
                    t_MarketDataQuantity Quantity;
                    uint32_t NumOrders;
                    float AdjustedPrice; 
                }

            
sc.GetBidMarketDepthNumberOfLevels

[Link] - [Top]
Type: Function

int GetBidMarketDepthNumberOfLevels();

The sc.GetBidMarketDepthNumberOfLevels function returns the number of available market depth levels on 
the Bid side for the symbol of the chart.

There are settings which affect the number of market depth levels. Refer to Not Receiving the Full Number of 
Market Depth Levels. 

sc.GetBidMarketDepthNumberOfLevelsForSymbol

[Link] - [Top]
Type: Function

int GetBidMarketDepthNumberOfLevelsForSymbol(const SCString& Symbol);

The sc.GetBidMarketDepthNumberOfLevelsForSymbol function returns the number of available market depth 
levels on the Bid side for the specified symbol.

There are settings which affect the number of market depth levels. Refer to Not Receiving the Full Number of 
Market Depth Levels. 

Parameters

• Symbol: The symbol to get the number of market depth levels for. 
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Example

 
int NumberOfLevels = GetBidMarketDepthNumberOfLevelsForSymbol(sc.Symbol);
            
sc.GetBidMarketLimitOrdersForPrice

[Link] - [Top]
Type: Function

int GetBidMarketLimitOrdersForPrice(const int PriceInTicks, const int ArraySize, 
n_ACSIL::s_MarketOrderData* p_MarketOrderDataArray);

The sc.GetBidMarketLimitOrdersForPrice function is used to get the order ID and order quantity for working 
limit orders from the market data feed at the specified price level. This data is called Market by Order data. This 
includes all the working limit orders as provided by the market data feed.

Parameters

• PriceInTicks: This is the price to get the working limit orders for. This is an integer value. You need to 
take the floating-point actual price and divide by sc.TickSize and round to the nearest integer. 

• ArraySize: This is the size of the p_MarketOrderDataArray array as a number of elements, that you 
provide the function. 

• p_MarketOrderDataArray: This is a pointer to the array of type n_ACSIL::s_MarketOrderData of the 
size specified by ArraySize that is filled in with the working limit orders data upon return of the function.

Example

For an example to use this function, refer to the scsf_MarketLimitOrdersForPriceExample study function in 
the /ACS_Source/Studies2.cpp file in the Sierra Chart installation folder. 

sc.GetBuiltInStudyName

[Link] - [Top]
Type: Function

int GetBuiltInStudyName(const int InternalStudyIdentifier, SCString& r_StudyName);

The sc.GetBuiltInStudyName function .

Parameters

• InternalStudyIdentifier: . 
• r_StudyName: . 

Example

sc.GetCalculationStartIndexForStudy()

[Link] - [Top]
Type: Function

int GetCalculationStartIndexForStudy();

The sc.GetCalculationStartIndexForStudy() function returns the starting index where a study function needs to 
begin its calculations at when it has a dependency on a study which has started a calculation at an earlier start index 
than normal. This function is for specialized purposes. It is not normally used. 
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For example, the Zig Zag study during a chart update may change the Zig Zag line at a chart bar index which is 
earlier than the chart bar being updated and any new bars added to the chart.

Any study function which uses this function, must use Manual Looping. 

For a related variable, also refer to sc.EarliestUpdateSubgraphDataArrayIndex.

Example

The following code example is from the Study Subgraph Add study.

int CalculationStartIndex = sc.GetCalculationStartIndexForStudy();

for (int Index = CalculationStartIndex; Index < sc.ArraySize; Index++)
{

    float BasedOnStudySubgraphValue = 
sc.BaseData[InputData.GetInputDataIndex()][Index];

    if (AddToZeroValuesInBasedOnStudy.GetYesNo() == 0 && 
BasedOnStudySubgraphValue == 0.0)
    {
        Result[Index] = 0.0;
    }
    else
        Result[Index] = BasedOnStudySubgraphValue + AmountToAdd.GetFloat();
}

sc.EarliestUpdateSubgraphDataArrayIndex = CalculationStartIndex;   
            
sc.GetChartArray()

[Link] - [Top]
Type: Function

GetChartArray(int ChartNumber, int InputData, SCFloatArrayRef PriceArray);

sc.GetChartArray() is for accessing the main/primary base graph data in other loaded charts in the same 
chartbook containing the chart that your study function is applied to. This is an older function and it is highly 
recommended that you use sc.GetChartBaseData instead. See the scsf_GetChartArrayExample() function in 
the studies.cpp file in the ACS_Source folder in the Sierra Chart installation folder for example code to work with 
this function.

Parameters

• ChartNumber: The number of the chart you want to get data from. If this is negative, the bar period and 
other Chart Settings are synchronized between the two charts. The relevant Chart Settings for the specified 
ChartNumber are set to the same settings as the chart your study is applied to. If it is positive, this does not 
occur. For example, if you want to get the base data from chart #5 and you want to synchronize the charts, 
then pass -5.

• InputData: This can be one of the following:
◦ SC_OPEN or 0: The array of opening prices for each bar.
◦ SC_HIGH or 1: The array of high prices for each bar.
◦ SC_LOW or 2: The array of low prices for each bar.
◦ SC_LAST or 3: The array of closing/last prices for each bar.
◦ SC_VOLUME or 4: The array of trade volumes for each bar.
◦ SC_NUM_TRADES / SC_OPEN_INTEREST or 5: The array of the number of trades for each 
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bar for Intraday charts. Or the open interest for each bar for daily charts.
◦ SC_OHLC or 6: The array of the average prices of the open, high, low, and close prices for each 

bar.
◦ SC_HLC or 7: The array of the average prices of the high, low, and close prices for each bar.
◦ SC_HL or 8: The array of the average prices of the high and low prices for each bar.
◦ SC_BIDVOL or 9: The array of Bid Volumes for each bar. This represents the volumes of the 

trades that occurred at the bid.
◦ SC_ASKVOL or 10:The array of Ask Volumes for each bar. This represents the volumes of the 

trades that occurred at the ask.
• PriceArray: A SCFloatArray object which will be set to the data array that you requested. If the data array 

that you requested could not be retrieved, then the size of this array, PriceArray.GetArraySize(), will be 
0.

Example

SCFloatArray PriceArray;

// Get the close/last array from chart #1

sc.GetChartArray(1, SC_LAST, PriceArray);

// The PriceArray may not exist or is empty. Either way we can not do 
anything with it.
if (PriceArray.GetArraySize() == 0)

    return;
            
sc.GetChartBaseData()

[Link] - [Top]
Type: Function

GetChartBaseData(int ChartNumber, SCGraphData & BaseData);

The sc.GetChartBaseData() function is for accessing all of the main/primary Base Data arrays in another loaded 
chart in the same Chartbook as the one containing the chart that your custom study function is applied to which 
calls this function.

The main Base Data arrays refer to the arrays of the main price graph in a chart. If the main price graph has been 
replaced by using a custom chart study such as the Point and Figure chart study, then this function will get this new 
main price graph from the specified ChartNumber.

Refer to the example below. For a complete working example, refer to Referencing Other Time Frames and 
Symbols When Using the ACSIL.

For information about getting the corresponding index in the arrays returned, refer to Accessing Correct Array 
Indexes in Other Chart Arrays.

When you are getting data from another chart with this function, this other chart during a chart replay may not have 
the data which is up to date to the time of the chart containing the study calling the sc.GetChartBaseData 
function.

Parameters

• ChartNumber: The number of the chart you want to get data from. If this is negative, the bar period and 
other Chart Settings are synchronized between the two charts. The relevant Chart Settings for the specified 
ChartNumber are set to the same settings as the chart your study is applied to. If it is positive, this does not 
occur. For example, if you want to get the base data from chart #5 and you want to synchronize the charts, 
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then pass -5.
• BaseData: A SCGraphData object which will be set to all of the main/primary base graph arrays from the 

specified chart. 
Example

// The following code is for getting the High array
// and corresponding index from another chart.

// Define a graph data object to get all of the base graph data
SCGraphData BaseGraphData;

// Get the base graph data from the specified chart
sc.GetChartBaseData(ChartNumber.GetInt(), BaseGraphData);

// Define a reference to the High array
SCFloatArrayRef HighArray = BaseGraphData[SC_HIGH];

// Array is empty. Nothing to do.
if(HighArray.GetArraySize() == 0)

return;

// Get the index in the specified chart that is
// nearest to current index.
int RefChartIndex =
sc.GetNearestMatchForDateTimeIndex(ChartNumber.GetInt(), sc.Index);

float NearestRefChartHigh = HighArray[RefChartIndex];
            
sc.GetChartDateTimeArray()

[Link] - [Top]
Type: Function

GetChartDateTimeArray(int ChartNumber, SCDateTimeArray& DateTimeArray);

sc.GetChartDateTimeArray() is used to access the SCDateTime array (sc.BaseDateTimeIn[]) in other loaded 
charts in the same chartbook containing the chart that your study is applied to. See the 
scsf_GetChartArrayExample() function in the studies.cpp file inside the ACS_Source folder inside of the Sierra 
Chart installation folder for example code to work with this function.

Parameters

• ChartNumber: The number of the chart you want to get the data from. If this is negative, the bar period 
and other Chart Settings are synchronized between the two charts. The relevant Chart Settings for the 
specified ChartNumber are set to the same settings as the chart your study is applied to. If it is positive, this 
does not occur. For example, if you want to get the base data from chart #5 and you want to synchronize the 
charts, then pass -5.

• DateTimeArray: A SCDateTimeArray object which will be set to the SCDateTime array that you 
requested. If the SCDateTime array that you requested could not be retrieved, then the size of this array 
(DateTimeArray.GetArraySize()) will be 0.

Example

SCDateTimeArray DateTimeArray;

// Get the DateTime array from chart #1
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sc.GetChartDateTimeArray(1, DateTimeArray);

// The array may not exist or is empty. Either way we can not do anything 
with it.
if (DateTimeArray.GetArraySize() == 0)
    return;
            
sc.GetChartDrawing()

[Link] - [Top]
Type: Function

For more information, refer to the sc.GetUserDrawnChartDrawing() section on the Using Tools From an 
Advanced Custom Study page.

sc.GetChartFontProperties()

[Link] - [Top]
Type: Function

int GetChartFontProperties(SCString& r_FontName, int32_t& r_FontSize, int32_t& r_FontBold, int32_t& 
r_FontUnderline, int32_t& r_FontItalic);

The sc.GetChartFontProperties function gets the information for the Chart Text Font that is in use for the chart 
associated with the study from which this function is called.

The function returns a value of 1 if it is able to successfully get the Chart Text Font information, otherwise it 
returns a value of 0.

Parameters

• r_FontName: A SCString that contains the name of the font.
• r_FontSize: An integer that contains the size of the font.
• r_FontBold: An integer that specifies if the font is bold or not. A value of 0 indicates it is not bold. A value 

of 1 indicates the font is bold.
• r_FontUnderline: An integer that specifies if the font is underlined or not. A value of 0 indicates it is not 

underlined. A value of 1 indicates the font is underlined.
• r_Font_Italic: An integer that specifies if the font is italic or not. A value of 0 indicates it is not italic. A 

value of 1 indicates the font is italic.
sc.GetChartName()

[Link] - [Top]
Type: Function

SCString GetChartName(int ChartNumber);

The sc.GetChartName function, returns the name of the chart specified by the ChartNumber parameter. 

It is only possible to access charts which are in the same Chartbook as the chart containing the study function 
which is calling this function.

The name contains the symbol of the chart as well as the timeframe per bar and the chart number.

For an example of how to use this function, refer to the scsf_Spread3Chart function in the /ACS_Source/
studies7.cpp file in the folder where Sierra Chart is installed to.
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Example

SCString Chart1Name = sc.GetChartName(sc.ChartNumber);
            
sc.GetChartReplaySpeed()

[Link] - [Top]
Type: Function

float GetChartReplaySpeed(int ChartNumber);

Parameters

• ChartNumber: The number of the chart to get the replay speed for. Refer to Chart Number. 
sc.GetChartStudyInputChartStudySubgraphValues()

[Link] - [Top]
Type: Function

int GetChartStudyInputChartStudySubgraphValues(int ChartNumber, int StudyID, int InputIndex, 
s_ChartStudySubgraphValues& r_ChartStudySubgraphValues);

The sc.GetChartStudyInputChartStudySubgraphValues function gets the study Input value as a 
s_ChartStudySubgraphValues structure from the specified Chart Number and Study ID.

This function works with ChartStudySubgraphValue Input types.

The function returns 1 if successful. Otherwise, 0. 

Parameters

• ChartNumber: The chart number containing the study to get the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
information.

• InputIndex: The zero-based index of the Input to get the value for. The Input index values + 1 are 
displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).

• r_ChartStudySubgraphValues: An instance of the s_ChartStudySubgraphValues structure passed as a 
reference to receive the Input values.

Example

s_ChartStudySubgraphValues ChartStudySubgraphValues;

sc.GetChartStudyInputChartStudySubgraphValues(sc.ChartNumber, 1, 1, 
ChartStudySubgraphValues);
            
sc.GetChartStudyInputFloat()

[Link] - [Top]
Type: Function

int GetChartStudyInputFloat(int ChartNumber, int StudyID, int InputIndex, double& r_FloatValue);

The sc.GetChartStudyInputFloat function gets the study Input value as a double from the specified Chart 
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Number and Study ID.

This function works with all Input types and returns the value as a double. The necessary conversions are 
automatically made.

When working with Date and Time Inputs which use SCDateTime, use this function for getting the value of the 
Date and Time Input as a double. See the example below to set this into a SCDateTime variable.

The function returns 1 if successful. Otherwise, 0. 

Parameters

• ChartNumber: The chart number containing the study to get the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
information.

• InputIndex: The zero-based index of the Input to get the value for. The Input index values + 1 are 
displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).

• FloatValue: This parameter receives the double value. It is a reference.
Example

double FloatInput = 0;
sc.GetChartStudyInputFloat(sc.ChartNumber, 1, 1, FloatInput);

// If the above is obtaining the value from a Date and Time type of Input, 
then the following code will set this into a SCDateTime variable
SCDateTime DateTimeFromInput;
DateTimeFromInput.SetDateTimeAsDouble(FloatInput);
            
sc.SetChartStudyInputFloat()

[Link] - [Top]
Type: Function

int SetChartStudyInputFloat(int ChartNumber, int StudyID, int InputIndex, double FloatValue);

The sc.SetChartStudyInputFloat function sets the study Input value as a double data type in the specified Chart 
Number and Study ID.

This function works with all Input types and sets the value as a double. The necessary conversions are 
automatically made. 

When working with Date and Time Inputs which use SCDateTime, use this function for setting them. See the 
example below for how to set a specific Date and Time into a Date and Time study Input.

After changing a study Input, in most cases you will need to recalculate the chart the study is on in order for the 
new Input to be used. But this depends upon how the study is using it. If it is a study that you have developed and 
you know that a recalculation is not necessary, then this is not necessary. To recalculate the chart, use the 
sc.RecalculateChart() function. 

The function returns 1 if successful. Otherwise, 0. 

Parameters

• ChartNumber: The chart number containing the study to set the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
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information.
• InputIndex: The zero-based index of the Input to set the value for. The Input index values + 1 are 

displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).
• FloatValue: This parameter is the double value to set.

Example

int Result = sc.SetChartStudyInputFloat(sc.ChartNumber, 1, 1, 1.5);

//Example to set study (with ID 2) Date-Time Input (with index 1), to a 
specific Date-Time
SCDateTime NewDateTimeForInput;
NewDateTimeForInput.SetDateTimeYMDHMS_MS(2024, 7, 1, 13, 5, 0, 0);

sc.SetChartStudyInputFloat(sc.ChartNumber, 2, 1, 
NewDateTimeForInput.GetAsDouble());           
            
sc.GetChartStudyInputInt()

[Link] - [Top]
Type: Function

int GetChartStudyInputInt(int ChartNumber, int StudyID, int InputIndex, int& r_IntegerValue);

The sc.GetChartStudyInputInt function gets the study Input value as an integer from the specified Chart Number 
and Study ID.

This function works with all Input types and returns the value as an integer. The necessary conversions are 
automatically made.

The function returns 1 if successful. Otherwise, 0. 

Parameters

• ChartNumber: The chart number containing the study to get the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
information.

• InputIndex: The zero-based index of the Input to get the value for. The Input index values + 1 are 
displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).

• IntegerValue: This parameter receives the integer value. It is a reference.
Example

int IntegerInput = 0;
sc.GetChartStudyInputInt(sc.ChartNumber, 1, 1, IntegerInput);

            
sc.SetChartStudyInputInt()

[Link] - [Top]
Type: Function

int SetChartStudyInputInt(int ChartNumber, int StudyID, int InputIndex, int IntegerValue);

The sc.SetChartStudyInputInt function sets the study Input value as an integer in the specified Chart Number and 
Study ID.

This function works with all Input types and sets the value using an integer. The necessary conversions are 
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automatically made.

After changing a study Input, in most cases you will need to recalculate the chart the study is on in order for the 
new Input to be used. But this depends upon how the study is using it. If it is a study that you have developed and 
you know that a recalculation is not necessary, then this is not necessary. To recalculate the chart, use the 
sc.RecalculateChart() function. 

Another reason why you would not have to do a recalculate with sc.RecalculateChart() is if after changing a study 
Input you are then starting a replay for the chart using the sc.StartChartReplayNew() function. 

The function returns 1 if successful. Otherwise, 0. 

Parameters

• ChartNumber: The chart number containing the study to set the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
information.

• InputIndex: The zero-based index of the Input to set the value for. The Input index values + 1 are 
displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).

• IntegerValue: This parameter is the integer value to set.
Example

            int Result = sc.SetChartStudyInputInt(sc.ChartNumber, 1, 1, 20);
            
sc.GetChartStudyInputString()

[Link] - [Top]
Type: Function

int GetChartStudyInputString(int ChartNumber, int StudyID, int InputIndex, SCString& r_StringValue);

The sc.GetChartStudyInputString function gets the study Input value as a text string from the specified Chart 
Number and Study ID.

This function works with only string Input types and returns the value as a string. 

The function returns 1 if successful. Otherwise, 0. 

Parameters

• ChartNumber: The chart number containing the study to get the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
information.

• InputIndex: The zero-based index of the Input to get the value for. The Input index values + 1 are 
displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).

• r_StringValue: This SCString parameter receives the string. It is a reference.
Example

SCString StringInput;
sc.GetChartStudyInputString(sc.ChartNumber, 1, 1, StringInput);

            
sc.GetChartStudyInputType()

[Link] - [Top]
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Type: Function

int GetChartStudyInputType(int ChartNumber, int StudyID, int InputIndex);

The sc.GetChartStudyInputType function 

Parameters

• ChartNumber: The chart number containing the study to get the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
information.

• InputIndex: The zero-based index of the Input to get the value for. The Input index values + 1 are 
displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).

Example

            
sc.SetChartStudyInputString()

[Link] - [Top]
Type: Function

int SetChartStudyInputString(int ChartNumber, int StudyID, int InputIndex, const SCString& StringValue);

The sc.SetChartStudyInputString function sets the study Input with the specified text string in the specified 
Chart Number and Study ID.

This function works only with string Input types. If the Input is not already a string, then the function will return 0 
and does nothing.

After changing a study Input, in most cases you will need to recalculate the chart the study is on in order for the 
new Input to be used. But this depends upon how the study is using it. If it is a study that you have developed and 
you know that a recalculation is not necessary, then this is not necessary. To recalculate the chart, use the 
sc.RecalculateChart() function. 

The function returns 1 if successful. Otherwise, 0. 

Parameters

• ChartNumber: The chart number containing the study to set the Input value for. For more information, 
refer to sc.ChartNumber.

• StudyID: The unique study identifier for the study. Refer to UniqueStudyInstanceIdentifiers for more 
information.

• InputIndex: The zero-based index of the Input to set the value for. The Input index values + 1 are 
displayed in the Inputs list on the Study Settings window for the study. Example: (In:1).

• StringValue: This parameter is the string to set.
Example

            int Result = sc.SetChartStudyInputString(sc.ChartNumber, 1, 1, 
"My Text String");
            
sc.SetChartStudyTransparencyLevel()

[Link] - [Top]
Type: Function
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int32_t SetChartStudyTransparencyLevel(int32_t ChartNumber, int32_t StudyID, const int32_t 
TransparencyLevel);

The sc.SetChartStudyTransparencyLevel() function sets the current transparency level (0 to 100) for Draw 
Styles which use transparency for the study specified by the ChartNumber and StudyID parameters.

The TransparencyLevel parameter sets the transparency level. This can be a value anywhere from 0 to 100.

sc.SetChartTradeMode()

[Link] - [Top]
Type: Function

int SetChartTradeMode(int ChartNumber, int Enabled);

The sc.SetChartTradeMode function enables or disables chart trade mode, for the specified ChartNumber.

Parameters

• ChartNumber: The number of the chart to enable or disable chart trade mode for. For more information, 
refer to sc.ChartNumber.

• Enabled: 1 to enable chart trade mode. 0 to disable chart trade mode.
Example

sc.SetChartTradeMode(sc.ChartNumber, 1);
            
sc.GetChartStudyTransparencyLevel()

[Link] - [Top]
Type: Function

int32_t GetChartStudyTransparencyLevel(int32_t ChartNumber, int32_t StudyID);

The sc.GetChartStudyTransparencyLevel() function gets the current transparency level (0 to 100) for Draw 
Styles which use transparency for the study specified by the ChartNumber and StudyID parameters.

sc.GetChartSymbol()

[Link] - [Top]
Type: Function

SCString GetChartSymbol(int ChartNumber);

The sc.GetChartSymbol() function returns as a text string of type SCString, the symbol of the chart specified by 
the ChartNumber parameter. To get the symbol of the chart the study instance is applied to, specify 
sc.ChartNumber for the ChartNumber parameter.

If the returned text string is blank, this indicates the chart does not exist.

sc.GetChartTextFontFaceName()

[Link] - [Top]
Type: Function

SCString sc.GetChartTextFontFaceName();

The sc.GetChartTextFontFaceName() function returns the font name as a text string of the font that the chart the 
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study instance is applied to, is set to use.

Example

Tool.FontFace = sc.GetChartTextFontFaceName();
            
sc.GetChartTimeZone()

[Link] - [Top]
Type: Function

SCString sc.GetChartTimeZone(const int ChartNumber);

The sc.GetChartTimeZone() function .

Parameters

• ChartNumber: The number of the chart to get the window handle for. Each chart has a number and the 
Chart Number is displayed on its title bar.

Example

            
sc.GetChartWindowHandle()

[Link] - [Top]
Type: Function

HWND sc.GetChartWindowHandle(int ChartNumber);

The sc.GetChartWindowHandle() function returns the window handle as an integer for the specified 
ChartNumber. Use version 1616 or higher to get the proper handle when using this function.

Parameters

• ChartNumber: The number of the chart to get the window handle for. Each chart has a number and the 
Chart Number is displayed on its title bar.

Example

HWND WindowHandle = sc.GetChartWindowHandle(sc.ChartNumber)
            
sc.GetCombineTradesIntoOriginalSummaryTradeSetting()

[Link] - [Top]
Type: Function

int sc.GetCombineTradesIntoOriginalSummaryTradeSetting();

The sc.GetCombineTradesIntoOriginalSummaryTradeSetting() function 

Parameters

• This function has no parameters.
Example



            
sc.GetContainingIndexForDateTimeIndex()

[Link] - [Top]
Type: Function

int GetContainingIndexForDateTimeIndex(int ChartNumber, int DateTimeIndex);

sc.GetContainingIndexForDateTimeIndex() returns the index into the Base Data arrays of the chart specified by 
ChartNumber that contains the Date-Time at the index, on the chart your study function is applied to, specified by 
DateTimeIndex. If the Date-Time at DateTimeIndex is before any Date-Time in the chart specified with 
ChartNumber, then the index of the first element is given which will be 0. If the Date-Time at DateTimeIndex is 
after any Date-Time in the chart specified with ChartNumber , then the index of the last element is given which 
will be sc.ArraySize - 1.

Containing means that the chart bar starting Date-Time and ending Date-Time in ChartNumber contains the Date-
Time specified by the DateTimeIndex parameter.

This function can be used on the sc.BaseData[] arrays for the same chart that your study function is applied to 
when searching for the Date-Time. To do this, pass sc.ChartNumber for the ChartNumber parameter.

If ChartNumber is given as a negative number, the bar period and other Chart Settings are synchronized between 
the two charts. If it is positive, this does not occur. For example, if you want to get the index from chart #5, and 
you want to synchronize the charts, then use -5 for the ChartNumber parameter.

Error Return Value

This function will return -1 if the chart it is referencing does not exist or its data is not fully loaded.

When the chart it is referencing is opened and fully loaded, then the study instance that made this call will be 
called again and will be fully recalculated. What actually happens in this case, is that the chart the reference was 
made from, will have all of its studies recalculated.

Example

// Get the index in the Base Data arrays for chart #2 that contains
// the Date-Time at the current Index of the chart that this study
// is applied to.

int Chart2Index = sc.GetContainingIndexForDateTimeIndex(2, sc.Index);
            
sc.GetContainingIndexForSCDateTime()

[Link] - [Top]
Type: Function

int GetContainingIndexForSCDateTime(int ChartNumber, SCDateTime DateTime);

sc.GetContainingIndexForSCDateTime() returns the index into the Base Data arrays of the chart specified by 
ChartNumber that contains DateTime . If DateTime is before any Date-Time in the chart specified with 
ChartNumber, then the index of the first element is given which is 0. If DateTime is after any Date-Time in the 
chart specified with ChartNumber , then the index of the last element is given which is sc.ArraySize - 1.

Containing means that the chart bar starting Date-Time and ending Date-Time in ChartNumber contains the Date-
Time specified by the DateTime parameter.

This function can be used on the sc.BaseData[] arrays for the same chart that your study function is applied to 
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when searching for the Date-Time. To do this, pass sc.ChartNumber for the ChartNumber parameter.

If ChartNumber is given as a negative number, the bar period and other Chart Settings are synchronized between 
the two charts. If it is positive, this does not occur. For example, if you want to get the index from chart #5, and 
you want to synchronize the charts, then use -5 for the ChartNumber parameter.

Error Return Value

This function will return -1 if the chart it is referencing does not exist or its data is not fully loaded.

When the chart it is referencing is opened and fully loaded, then the study instance that made this call will be 
called again and will be fully recalculated. What actually happens in this case, is that the chart the reference was 
made from, will have all of its studies recalculated.

Example

// Get the index in the Base Data arrays for chart #2 that contains the 
specified Date-Time.

SCDateTime DateTime = sc.BaseDateTimeIn[sc.Index];

int Chart2Index = sc.GetContainingIndexForSCDateTime(2, DateTime);
            
sc.GetCorrelationCoefficient()

[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetCorrelationCoefficient(SCFloatArrayRef FloatArrayIn1, SCFloatArrayRef FloatArrayIn2, int Index, 
int Length);

float GetCorrelationCoefficient(SCFloatArrayRef FloatArrayIn1, SCFloatArrayRef FloatArrayIn2, int 
Length); Auto-looping only.

The sc.GetCorrelationCoefficient() function calculates the Pearson product-moment correlation coefficient from 
the data in the FloatArrayIn1 and FloatArrayIn2 arrays. The result is returned as a single float value.

Parameters

• FloatArrayIn1.
• FloatArrayIn2.
• Index.
• Length.

Example

float Coefficient = sc.GetCorrelationCoefficient(sc.Subgraph[0], 
sc.Subgraph[1], 10);
            
sc.GetCountDownText()

[Link] - [Top]
Type: Function

SCString GetCountDownText();

The sc.GetCountDownText() function gets the current countdown timer text for the chart.

https://en.wikipedia.org/wiki/Correlation


Example

s_UseTool Tool;
Tool.Text.Format("%s",sc.GetCountDownText().GetChars());
            
sc.GetCurrentDateTime()

[Link] - [Top]
Type: Function

SCDateTime GetCurrentDateTime(); 

The sc.GetCurrentDateTime function returns an SCDateTime variable which indicates the current Date-Time in 
the time zone of the chart the study is applied to. 

This is obtained from the local system time. So it can be inaccurate if your system time is not set accurately.

During a chart replay, this time is calculated by Sierra Chart based upon the starting Date-Time in the chart where 
the replay began, the actual elapsed time, and the replay speed. In this particular case you need to be careful when 
using the returned value. If your computer and Sierra Chart are not able to keep up with the amount of data that 
needs to be processed during a fast replay, then this Date-Time can be significantly ahead of the Date-Time of the 
most recent added bar during a chart replay. 

During a chart replay, this function returns the same value as sc.CurrentDateTimeForReplay. 

In general, this Date-Time should never be considered an accurate reference in relation to the last bar start or end 
Date-Time. And it should not be used during fast Back Testing because it would be inherently inaccurate and 
unstable because it is a calculated time based on time. The only built-in study which uses this is the Countdown 
Timer study and that is meant to be used for real-time updating and slow speed replays only and only provides 
indicative visual information.

To access the bar times themselves which is recommended, use the array sc.BaseDateTimeIn[] for the bar 
beginning times, and the array sc.BaseDataEndDateTime[] for the bar ending times. 

Also refer to sc.LatestDateTimeForLastBar.

sc.GetCurrentTradedAskVolumeAtPrice()

[Link] - Top]
Type: Function

uint32_t GetCurrentTradedAskVolumeAtPrice(float Price);

The sc.GetCurrentTradedAskVolumeAtPrice returns the Ask Volume traded at the given Price for the symbol 
of the chart of which the study instance that calls this function is applied to. For more detailed information, refer to 
Chart/Trade DOM Column Descriptions.

For this data to be up-to-date and available, there must be a connection to the data feed, or the chart needs to be 
replaying.

sc.GetCurrentTradedBidVolumeAtPrice()

[Link] - [Top]
Type: Function

uint32_t GetCurrentTradedBidVolumeAtPrice(float Price);

The sc.GetCurrentTradedBidVolumeAtPrice returns the Bid Volume traded at the given Price for the symbol of 
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the chart of which the study instance that calls this function is applied to. For more detailed information, refer to 
Chart/Trade DOM Column Descriptions.

For this data to be up-to-date and available, there must be a connection to the data feed, or the chart needs to be 
replaying.

sc.GetCustomStudyControlBarButtonEnableState()

[Link] - [Top]
Type: Function

int sc.GetCustomStudyControlBarButtonEnableState()(int ControlBarButtonNum);

The GetCustomStudyControlBarButtonEnableState() function gets the enable state of the specified Advanced 
Custom Study Control Bar button.

Returns 1 if the button is enabled. Returns 0 if the button is disabled.

For further details about Advanced Custom study Control Bar buttons, refer to Advanced Custom Study Buttons 
and Pointer Events.

Parameters

• ControlBarButtonNum: The integer number of the Advanced Custom study Control Bar button. For 
further details, refer to Advanced Custom Study Buttons and Pointer Events.

sc.GetDataDelayFromChart()

[Link] - [Top]
Type: Function

SCDateTime GetDataDelayFromChart(const int ChartNumber);

The GetDataDelayFromChart() function .

Parameters

• ChartNumber: .
Example

            
sc.GetDispersion()

[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetDispersion(SCFloatArrayRef FloatArrayIn, int Index, int Length);

float GetDispersion(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.GetDispersion() function calculates the dispersion. The result is returned as a single float value.

Parameters

• FloatArrayIn.
• Index.
• Length.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index4451.html?page=doc/GlobalTradeSettings.html#ChartTradeDOMColumnDescriptions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index8793.html?page=doc/FileMenu.html#ConnectToDataFeed
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index9600.html?page=doc/ReplayChart.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index32a3.html?page=doc/ACSInteractionWithMenusControlBarButtonsPointerEvents.php#AdvancedCustomStudyControlBarButtonsAndPointerEvents
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index32a3.html?page=doc/ACSInteractionWithMenusControlBarButtonsPointerEvents.php#AdvancedCustomStudyControlBarButtonsAndPointerEvents
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index32a3.html?page=doc/ACSInteractionWithMenusControlBarButtonsPointerEvents.php#AdvancedCustomStudyControlBarButtonsAndPointerEvents


Example

float Dispersion = sc.GetDispersion(sc.BaseDataIn[SC_HIGH], 10);
            
sc.GetDOMColumnLeftCoordinate()

sc.GetDOMColumnRightCoordinate()

[Link] - [Top]
Type: Function

int GetDOMColumnLeftCoordinate(n_ACSIL::DOMColumnTypeEnum DOMColumn);

int GetDOMColumnRightCoordinate(n_ACSIL::DOMColumnTypeEnum DOMColumn);

The sc.GetDOMColumnLeftCoordinate and sc.GetDOMColumnRightCoordiante functions return the X-axis 
pixel coordinates for the left and right sides of the given DOMColumn on the current chart. If the requested 
DOMColumn does not exist on the chart, the functions will return a value of 0.

Valid values for the DOMColumn parameter can be found in the DOMColumnTypeEnum located in the 
n_ACSIL namespace.>/p> 

• DOM_COLUMN_PRICE
• DOM_COLUMN_BUY_ORDER
• DOM_COLUMN_SELL_ORDER
• DOM_COLUMN_BID_SIZE
• DOM_COLUMN_ASK_SIZE
• DOM_COLUMN_COMBINED_BID_ASK_SIZE
• DOM_COLUMN_BID_SIZE_BUY
• DOM_COLUMN_ASK_SIZE_SELL
• DOM_COLUMN_LAST_SIZE
• DOM_COLUMN_CUMULATIVE_LAST_SIZE
• DOM_COLUMN_RECENT_BID_VOLUME
• DOM_COLUMN_RECENT_ASK_VOLUME
• DOM_COLUMN_CURRENT_TRADED_BID_VOLUME
• DOM_COLUMN_CURRENT_TRADED_ASK_VOLUME
• DOM_COLUMN_CURRENT_TRADED_TOTAL_VOLUME
• DOM_COLUMN_BID_MARKET_DEPTH_PULLING_STACKING
• DOM_COLUMN_ASK_MARKET_DEPTH_PULLING_STACKING
• DOM_COLUMN_COMBINED_BID_ASK_MARKET_DEPTH_PULLING_STACKING
• DOM_COLUMN_PROFIT_AND_LOSS
• DOM_COLUMN_SUBGRAPH_LABELS
• DOM_COLUMN_GENERAL_PURPOSE_1
• DOM_COLUMN_GENERAL_PURPOSE_2

One use of these functions is to draw into the general purpose Chart/Trade DOM columns by using the Custom 
Free Form Drawing operating system API. 

Example

int GeneralPurposeColumnLeft = 
sc.GetDOMColumnLeftCoordinate(n_ACSIL::DOM_COLUMN_GENERAL_PURPOSE_1);

int GeneralPurposeColumnRight = 
sc.GetDOMColumnRightCoordinate(n_ACSIL::DOM_COLUMN_GENERAL_PURPOSE_1);
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sc.GetEndingDateTimeForBarIndex()

[Link] - [Top]
Type: Function

double GetEndingDateTimeForBarIndex(int BarIndex);

The sc.GetEndingDateTimeForBarIndex function returns the ending Date-Time of a chart bar specified by its 
bar index. The chart bar index is specified with the BarIndex parameter.

The time returned has microsecond precision and can be assigned to a SCDateTime variable. 

This Date-Time is calculated for bars other than at the last bar in the chart. For the last bar in the chart, the ending 
date time is known precisely if the Global Settings >> Data/Trade Service Settings >> Intraday Data Storage 
Time Unit is 1 Tick or 1 Second Per Bar .

The chart Session Times are also used in the calculation where necessary. For example, if a chart bar is cut short 
because it has encountered the end of a specified Intraday session, the end of the session is used as the ending 
Date-Time for the bar.

sc.GetEndingDateTimeForBarIndexFromChart()

[Link] - [Top]
Type: Function

double GetEndingDateTimeForBarIndexFromChart(int ChartNumber, int BarIndex);

The sc.GetEndingDateTimeForBarIndexFromChart function returns the ending Date-Time of a chart bar 
specified by its bar index. This function can reference any chart in the same Chartbook containing the chart the 
study function is called from.

The return type is a double which can be directly assigned to a SCDateTime variable.

The chart is specified with the ChartNumber parameter. The chart bar index is specified with the BarIndex 
parameter.

The returned Date-Time is calculated for bars prior to the last bar in the chart. The calculation is simply the Date-
Time of the following bar minus 1 second. However, if the particular time is outside of the Session Times, then it 
is adjusted to be within the Session Times as explained below.

For the last bar in the chart, the ending Date-Time is known precisely if the Global Settings >> Data/Trade 
Service Settings >> Intraday Data Storage Time Unit is 1 Tick or 1 Second Per Bar and is the Date-Time of 
the last trade.

The chart Session Times are also used in the calculation where necessary. For example, if a chart bar is cut short 
because it has encountered the end of a specified Intraday session, the end of the session is used at the ending Date-
Time for the bar.

sc.GetExactMatchForSCDateTime()

[Link] - [Top]
Type: Function

GetExactMatchForSCDateTime(int ChartNumber, SCDateTime DateTime);

sc.GetExactMatchForSCDateTime() returns the index into the Base Data arrays of the chart specified by 
ChartNumber that exactly matches the DateTime. If there is no exact match, this function returns -1.
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This function can be used on the sc.BaseData[] arrays for the same chart that your study function is applied to 
when searching for the Date-Time. To do this, pass sc.ChartNumber for the ChartNumber parameter.

If ChartNumber is given as a negative number, the bar period and other Chart Settings are synchronized between 
the two charts. If it is positive, this does not occur. For example, if you want to get the index from chart #5, and 
you want to synchronize the charts, then use -5 for the ChartNumber parameter.

For complete information about the SCDateTime parameter type, refer to SCDateTime.

Example

// Get the index into the Base Data of chart #2
// that exactly matches the DateTime given through the Input 0

// Get the DateTime from Input 0
SCDateTime DateTime = sc.Input[0].GetDateTime();

int Chart2Index = sc.GetExactMatchForSCDateTime(2, DateTime);

if(Chart2Index != -1)
{
    //Your Code
}
            
sc.GetFirstIndexForDate()

[Link] - [Top]
Type: Function

int GetFirstIndexForDate(int ChartNumber, int TradingDayDate);

The sc.GetFirstIndexForDate() function returns the first array index into the sc.BaseDateTimeIn[][] array for the 
specified ChartNumber where the given TradingDayDate first occurs. 

For an understanding of Trading day dates, refer to Understanding Trading Day Dates Based on Session Times. 

If there are no bars in the array matching the requested TradingDayDate, then the index of the first array index after 
the requested TradingDayDate is returned. 

The TradingDayDate parameter is a SCDateTime type that contains the date only. If it contains a time, the time 
part will be ignored.

Example

FirstIndexOfReferenceDay = sc.GetFirstIndexForDate(sc.ChartNumber, 
ReferenceDay);

if (sc.GetTradingDayDate(sc.BaseDateTimeIn[FirstIndexOfReferenceDay]) == 
ReferenceDay)
    --InNumberOfDaysBack;
            
sc.GetFirstNearestIndexForTradingDayDate()

[Link] - [Top]
Type: Function
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int sc.GetFirstNearestIndexForTradingDayDate(int ChartNumber, int TradingDayDate);

The sc.GetFirstNearestIndexForTradingDayDate() function returns the first array index into the 
sc.BaseDateTimeIn[][] array for the specified ChartNumber where the given TradingDayDate first occurs. 

For an understanding of Trading day dates, refer to Understanding Trading Day Dates Based on Session Times. 

If there are no bars in the array matching the requested TradingDayDate, then the index with the date-time that is 
nearest to the given TradingDayDate is returned.

The TradingDayDate parameter is a SCDateTime type that contains the date only. If it contains a time, the time 
part will be ignored.

sc.GetFlatToFlatTradeListEntry()

[Link] - [Top]
Refer to the sc.GetFlatToFlatTradeListEntry() section on the Automated Trading From an Advanced Custom 
Study page for information on this function.

sc.GetFlatToFlatTradeListSize()

[Link] - [Top]
Refer to the sc.GetFlatToFlatTradeListSize() section on the Automated Trading From an Advanced Custom Study 
page for information on this function.

sc.GetGraphicsSetting()

[Link] - [Top]
Type: Function

int32_t GetGraphicsSetting(const int32_t ChartNumber, const n_ACSIL::GraphicsSettingsEnum 
GraphicsSetting, uint32_t& r_Color, uint32_t& r_LineWidth, SubgraphLineStyles& r_LineStyle);

The sc.GetGraphicsSetting function .

Parameters

• ChartNumber: .
• GraphicsSetting: .
• r_Color: .
• r_LineWidth: .
• r_LineStyle: .

Example

            
sc.GetGraphVisibleHighAndLow()

[Link] - [Top]
Type: Function

void GetGraphVisibleHighAndLow(double& High, double& Low);

The sc.GetGraphVisibleHighAndLow function determines the highest and lowest price values for the scale of the 
study instance from which this function is called at the time of the function call and puts that information into the 
referenced variables.
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Parameters

• High: The highest price of the Scale for the study.
• Low: The lowest price of the Scale for the study.

sc.GetHideChartDrawingsFromOtherCharts()

[Link] - [Top]
Type: Function

int GetHideChartDrawingsFromOtherCharts(const int ChartNumber);

The sc.GetHideChartDrawingsFromOtherCharts function .

Parameters

• ChartNumber: .
Example

            
sc.GetHighest()

[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetHighest(SCFloatArrayRef FloatArrayIn, int Index, int Length);

float GetHighest(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.GetHighest() function returns the highest value over the specified Length in the FloatArrayIn array.

Parameters

• FloatArrayIn.
• Index.
• Length.

Example

//Get the highest high from the base graph over the last 20 bars
float Highest = sc.GetHighest(sc.BaseDataIn[SC_HIGH], 20);

//Get the highest value from sc.Subgraph[0] over the last 20 bars
Highest = sc.GetHighest(sc.Subgraph[0], 20);
            
sc.GetHighestChartNumberUsedInChartBook()

[Link] - [Top]
Type: Function

int GetHighestChartNumberUsedInChartBook();

The sc.GetHighestChartNumberUsedInChartBook function returns the highest Chart Number used in the 
Chartbook the chart the study function is applied to, belongs to.

Each chart has a number which is displayed on its title bar. This is its Chart Number for identification purposes.



sc.GetIndexOfHighestValue()

[Link] - [Top]
Type: Function

float GetIndexOfHighestValue(SCFloatArrayRef FloatArrayIn, int Index, int Length);

float GetIndexOfHighestValue(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.GetIndexOfHighestValue() function returns the bar index of the highest value over the specified Length in 
the FloatArrayIn array.

Parameters

• FloatArrayIn.
• Index.
• Length.

sc.GetIndexOfLowestValue()

[Link] - [Top]
(SCFloatArrayRef In, int Length)
Type: Function

float GetIndexOfLowestValue(SCFloatArrayRef FloatArrayIn, int Index, int Length);

float GetIndexOfLowestValue(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.GetIndexOfLowestValue() function returns the bar index of the lowest value over the specified Length in 
the FloatArrayIn array.

Parameters

• FloatArrayIn.
• Index.
• Length.

sc.GetIslandReversal()

[Link] - [Top]
Type: Intermediate Study Calculation Function

int GetIslandReversal(SCBaseDataRef BaseDataIn, int Index);

int GetIslandReversal(SCBaseDataRef BaseDataIn); Auto-looping only.

The sc.GetIslandReversal() function determines an Island Reversal. This function returns one of the following 
values:
0 = No Gap.
1 = Gap Up.
-1 = Gap Down.

Parameters

• BaseDataIn.
• Index.

Example

int IslandReversal = sc.GetIslandReversal(sc.BaseDataIn);
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sc.GetLastFileErrorCode()

[Link] - [Top]
Type: Function

int GetLastFileErrorCode(const int FileHandle);

The sc.GetLastFileErrorCode function returns the last error code associated with the FileHandle parameter 
which is obtained by sc.OpenFile(). 

The returned code is the standard operating system error code.

Additionally the following error codes are defined:

• ERROR_MISSING_PATH_AND_FILE_NAME = 0x20000001
• ERROR_NO_BUFFER_GIVEN_INPUT = 0x20000002
• ERROR_NO_BUFFER_GIVEN_OUTPUT = 0x20000003
• ERROR_NOT_ENOUGH_DATA_FOR_VALUE = 0x20000004
• ERROR_AT_END_OF_FILE = 0x20000005
• ERROR_END_OF_LINE_NOT_FOUND = 0x20000006
• ERROR_FILE_NOT_OPEN = 0x20000007
• ERROR_ALLOCATING_MEMORY = 0x20000008

sc.GetLastFileErrorMessage()

[Link] - [Top]
Type: Function

SCString GetLastFileErrorMessage(const int FileHandle);

The sc.GetLastFileErrorMessage() function returns the last error message, if there is one, associated with the File 
Handle defined by FileHandle.

If there is no error message, an empty string is returned.

sc.GetLastPriceForTrading()

[Link] - [Top]
Type: Function

double GetLastPriceForTrading();

GetLastPriceForTrading returns the most current last trade price for the Symbol of the chart either from the 
connected data feed or from the last bar in the chart if the data feed price is 0 meaning it is not available.

This function also works during a chart replay.

Example

double LastPrice = sc.GetLastPriceForTrading();       
            
sc.GetLatestBarCountdownAsInteger()

[Link] - [Top]
Type: Function



int scGetLatestBarCountdownAsInteger();

The sc.GetLatestBarCountdownAsInteger() function returns the remaining time/value for the most recent chart 
bar until it is considered finished, as an integer value.

Example

int CountdownValue = sc.GetLatestBarCountdownAsInteger();
RemainingAmountForSubgraphValue = (float)CountdownValue;

Tool.Text.Format("%d",CountdownValue);
            
sc.GetLineNumberOfSelectedUserDrawnDrawing

[Link] - [Top]
Refer to the sc.GetLineNumberOfSelectedUserDrawnDrawing() section on the Using Drawing Tools From an 
Advanced Custom Study page for information on this function.

sc.GetLowest()

[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetLowest(SCFloatArrayRef FloatArrayIn, int Index, int Length);

float GetLowest(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.GetLowest() function returns the lowest value over the specified Length in the FloatArrayIn array.

Parameters

• FloatArrayIn.
• Index.
• Length.

Example

float Lowest = sc.GetLowest(sc.BaseDataIn[SC_LOW], 20);

Lowest = sc.GetLowest(sc.Subgraph[0], 20);
            
sc.GetMainGraphVisibleHighAndLow()

[Link] - [Top]
Type: Function

GetMainGraphVisibleHighAndLow (float& High, float& Low);

sc.GetMainGraphVisibleHighAndLow will get the highest High and lowest Low for the visible bars of the main 
price graph in the chart.

Example

float High, Low;

sc.GetMainGraphVisibleHighAndLow(High,Low);
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sc.GetMarketDepthBars()

[link] - [Top]
Type: Function

c_ACSILDepthBars* GetMarketDepthBars();

sc.GetMarketDepthBars returns access to the historical market depth bars that are on the same chart that your 
custom study is applied to. The return value is a pointer to a c_ACSILDepthBars object, which has various 
functions for retrieving data from the historical market depth bars. See the c_ACSILDepthBars class for details.

sc.GetMarketDepthBars should never return a null pointer, but it is still good practice to check to make sure the 
returned pointer is not null before using it.

sc.GetMarketDepthBarsFromChart()

[link] - [Top]
Type: Function

c_ACSILDepthBars* GetMarketDepthBarsFromChart(int ChartNumber);

sc.GetDepthBarFromChart returns access to the historical market depth bar from the chart that matches the 
given ChartNumber parameter. The return value is a pointer to a c_ACSILDepthBars object, which has various 
functions for retrieving data from the historical market depth bars. See the c_ACSILDepthBars class for details.

sc.GetDepthBarFromChart should never return a null pointer, but it is still good practice to check to make sure 
the returned pointer is not null before using it.

Parameters

• ChartNumber: The number of the chart you want to get data from. This is the number that is shown on the 
top line in the Chart window, after the #. If this is negative, the bar period and other Chart Settings are 
synchronized between the two charts. The relevant Chart Settings for the specified ChartNumber are set to 
the same settings as the chart the study is applied to. If it is positive, this does not occur. For example, if 
you want to get the base data from chart #5 and you want to synchronize the charts, then pass -5.

sc.GetMaximumMarketDepthLevels

[Link] - [Top]
Type: Function

int GetMaximumMarketDepthLevels();

The sc.GetMaximumMarketDepthLevels function returns the maximum number of available market depth levels 
for the symbol of the chart. This will be the maximum for both the bid and ask sides, whichever is greater. 

sc.GetNearestMatchForDateTimeIndex()

[Link] - [Top]
Type: Function

int GetNearestMatchForDateTimeIndex(int ChartNumber, int DateTimeIndex);

sc.GetNearestMatchForDateTimeIndex() returns the index into the Base Data arrays of the chart specified by 
ChartNumber with the Date-Time closest to the Date-Time at the index specified by DateTimeIndex in the chart 
your study is applied to. If the Date-Time at DateTimeIndex is before any Date-Time in the specified chart, then 
the index of the first element is given (0). If the Date-Time at DateTimeIndex is after any Date-Time in the 
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specified chart, then the index of the last element is given (sc.ArraySize - 1).

This function can be used on the sc.BaseData[] arrays for the same chart that your study function is applied to 
when searching for the Date-Time. To do this, pass sc.ChartNumber for the ChartNumber parameter.

If ChartNumber is given as a negative number, the bar period and other Chart Settings are synchronized between 
the two charts. If it is positive, this does not occur. For example, if you want to get the index from chart #5, and 
you want to synchronize the charts, then use -5 for the ChartNumber parameter.

Error Return Value

This function will return -1 if the chart it is referencing does not exist or its data is not fully loaded.

When the chart it is referencing is opened and fully loaded, then the study instance that made this call will be 
called again and will be fully recalculated. What actually happens in this case, is that the chart the reference was 
made from, will have all of its studies recalculated.

Matching Rules for a Nearest Date-Time Match

Refer to the Matching Rules for a Nearest Date-Time Match section.

Example

// Get the index in the Base Data arrays for chart #2 that
// has the nearest matching Date-Time to the Date-Time
// at the current index being calculated for the chart that
// this study is on.

int Chart2Index = sc.GetNearestMatchForDateTimeIndex(2, sc.Index);

SCGraphData ReferenceArrays;
sc.GetChartBaseData(2, ReferenceArrays);

if (ReferenceArrays[SC_HIGH].GetArraySize() < 1)//Array is empty, nothing to 
do.

   return;

//Get the corresponding High 
float High = ReferenceArrays[SC_HIGH][Chart2Index];
            
sc.GetNearestMatchForSCDateTime()

[Link] - [Top]
Type: Function

int GetNearestMatchForSCDateTime(int ChartNumber, SCDateTime DateTime);

sc.GetNearestMatchForSCDateTime() returns the index into the Base Data arrays of the chart specified by the 
ChartNumber parameter with the Date-Time closest to the DateTime parameter. 

If the specified DateTime is before any Date-Time in the specified chart, then the index of the first element is 
given (0). If DateTime is after any Date-Time in the specified chart, then the index of the last element is given 
(sc.ArraySize - 1).

The extended array elements of the chart in the forward projection area of the chart are not included in the search. 
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This function can be used on the sc.BaseData[] arrays for the same chart that your study function is applied to 
when searching for the Date-Time. To do this, pass sc.ChartNumber for the ChartNumber parameter.

If ChartNumber is given as a negative number, the bar period and other Chart Settings are synchronized between 
the two charts. If it is positive, this does not occur. For example, if you want to get the index from chart #5, and 
you want to synchronize the charts, then use -5 for the ChartNumber parameter.

For complete information about the SCDateTime parameter type, refer to SCDateTime.

Error Return Value

This function will return -1 if the chart it is referencing does not exist or its data is not fully loaded.

When the chart it is referencing is opened and fully loaded, then the study instance that made this call will be 
called again and will be fully recalculated. What actually happens in this case, is that the chart the reference was 
made from, will have all of its studies recalculated.

Matching Rules for a Nearest Date-Time Match

1. If an exact match can be done, then the index with the exact match will be returned. If there are repeating 
timestamps, then the first index in the repeating times is given.

2. If there is not an exact match, then the index of the nearest matching date-time is given.
3. If the given date-time is equidistant between two date-times, then the index for the higher date-time is 

given.
Example

// Get the index in the Base Data arrays for chart #2 that
// has the nearest matching Date-Time to the given DateTime.

SCDateTime DateTime = sc.BaseDateTimeIn[sc.Index];

int Chart2Index = sc.GetNearestMatchForSCDateTime(2, DateTime);

SCGraphData ReferenceArrays;
sc.GetChartBaseData(2, ReferenceArrays);

if (ReferenceArrays[SC_HIGH].GetArraySize() < 1)//Array is empty, nothing to 
do.

   return;

//Get the corresponding High 
float High = ReferenceArrays[SC_HIGH][Chart2Index];
            
sc.GetNearestMatchForSCDateTimeExtended()

[Link] - [Top]
Type: Function

int GetNearestMatchForSCDateTimeExtended(int ChartNumber, const SCDateTime& DateTime);

The sc.GetNearestMatchforSCDateTimeExtended() function is identical to the 
sc.GetNearestMatchForSCDateTime() function, except that it also searches the extended array elements of the 
chart in the forward projection area. 

For complete documentation for this function, refer to sc.GetNearestMatchForSCDateTime(). The only other 
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difference has been explained here.

For a complete example to use this function, refer to the scsf_VerticalDateTimeLine function in the /
ACS_Source/studies2.cpp file in the folder Sierra Chart is installed to.

sc.GetNearestStopOrder()

[Link] - [Top]
Refer to the sc.GetNearestStopOrder() section on the Automated Trading From an Advanced Custom Study page 
for information on this function.

sc.GetNearestTargetOrder()

[Link] - [Top]
Refer to the sc.GetNearestTargetOrder() section on the Automated Trading From an Advanced Custom Study page 
for information on this function.

sc.GetNumberOfBaseGraphArrays()

[Link] - [Top]
Type: Function

int GetNumberOfBaseGraphArrays();

The sc.GetNumberOfBaseGraphArrays() function gets the number of arrays allocated in sc.BaseData[].

Example

int NumberOfBaseDataArrays = sc.GetNumberOfBaseGraphArrays();
            
sc.GetNumberOfDataFeedSymbolsTracked()

[Link] - [Top]
Type: Function

int GetNumberOfDataFeedSymbolsTracked();

The sc.GetNumberOfDataFeedSymbolsTracked() function returns the number of symbols Sierra Chart is 
currently tracking through the connected data feed. This function has no parameters.

For additional information, refer to Status Bar.

sc.GetNumPriceLevelsForStudyProfile()

[Link] - [Top]
Type: Function

int GetNumPriceLevelsForStudyProfile(int StudyID, int ProfileIndex);

The sc.GetNumPriceLevelsForStudyProfile function is to be used with the 
sc.GetVolumeAtPriceDataForStudyProfile function. It is used to return the number of price levels contained within 
a Volume Profile.

These Volume Profiles are from a TPO Profile Chart or Volume by Price study on the chart. 

The function returns the number of price levels within the specified Volume Profile. 
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Parameters

• StudyID: The unique study identifier for the Volume by Price or TPO Profile Chart study. Refer to 
UniqueStudyInstanceIdentifiers.

• ProfileIndex: The zero-based index of the volume profile relative to the end of the chart. 0 equals the latest 
profile in the chart at the end or rightmost side. This needs to always be set to a positive number. 

sc.GetNumStudyProfiles()

[Link] - [Top]
Type: Function

int GetNumStudyProfiles(int StudyID);

sc.GetNumStudyProfiles will get the number of TPO Profiles or Volume Profiles for the TPO Profile Chart and 
the Volume by Price study respectively in the instance of the study specified by the StudyID parameter. 

Parameters

• StudyID: The unique ID for the study to get the number of study profiles for. For more information, refer 
to Unique Study Instance Identifiers.

Example

            int NumProfiles = sc.GetNumStudyProfiles(1);
            
sc.GetOHLCForDate()

[Link] - [Top]
Type: Function

GetOHLCForDate(double Date, float& Open, float& High, float& Low, float& Close);

The sc.GetOHLCForDate() function returns the Open, High, Low and Close of the period of time in an Intraday 
chart that is for the date specified by the Date parameter.

The Period of time is 1 Day. The starting and ending times are controlled by the Session Times settings in Chart 
>> Chart Settings for the Chart.

The end of the day is the time set by the End Time. The day includes the 24 hours prior to that time.

For efficiency, this function should only be called once a day while iterating through the chart bars in the study 
function. The values returned should be saved for the next iteration until a new day is encountered according to the 
Session Times.

Example

float Open;
float High;

float Low;
float Close;

sc.GetOHLCForDate(sc.BaseDateTimeIn[sc.ArraySize-1], Open, High, Low, 
Close);

SCString Message;
Message.Format("O: %f, H: %f, L: %f , C: %f",Open,High,Low,Close);
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sc.AddMessageToLog(Message,1);
            
sc.GetOHLCOfTimePeriod()

[Link] - [Top]
Type: Function

int GetOHLCOfTimePeriod(SCDateTime StartDateTime, SCDateTime EndDateTime, float& Open, float& 
High, float& Low, float& Close, float& NextOpen);

sc.GetOHLCOfTimePeriod() returns the Open, High, Low, Close and NextOpen of the period of time in an 
Intraday chart specified by the StartDateTime and EndDateTime parameters.

Example

// In this example these are not set to anything. You will need to
// set them to the appropriate starting DateTime and ending DateTime
SCDateTime dt_StartTime, dt_EndTime;

float Open;
float High;
float Low;
float Close;

float NextOpen;

sc.GetOHLCOfTimePeriod( dt_StartTime, dt_EndTime, Open, High, Low, Close, 
NextOpen) ; 
            
sc.GetOpenHighLowCloseVolumeForDate()

[Link] - [Top]
int GetOpenHighLowCloseVolumeForDate(double Date, float& r_Open, float& r_High, float& r_Low, float& 
r_Close, float& r_Volume);

The sc.GetOpenHighLowCloseVolumeForDate function returns the Open, High, Low, Close and Volume values 
for the specified trading day Date.

This function is affected by the chart Session Times when determining the specific date-time range for these 
values.

This function returns 1 if it is successful or 0 if an error was encountered or the date is not found.

sc.GetOrderByIndex()

[Link] - [Top]
Refer to the sc.GetOrderByIndex() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.GetOrderByOrderID()

[Link] - [Top]
Refer to the sc.GetOrderByOrderID() section on the Automated Trading From an Advanced Custom Study page 
for information on this function.
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sc.GetOrderFillArraySize()

[Link] - [Top]
Refer to the sc.GetOrderFillArraySize() section on the Automated Trading From an Advanced Custom Study page 
for information on this function.

sc.GetOrderFillEntry()

[Link] - [Top]
Refer to the sc.GetOrderFillEntry() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.GetOrderForSymbolAndAccountByIndex()

[Link] - [Top]
Refer to the sc.GetOrderForSymbolAndAccountByIndex() section on the Automated Trading From an Advanced 
Custom Study page for information on this function.

sc.GetParentOrderIDFromAttachedOrderID()

[Link] - [Top]
Type: Function

void GetParentOrderIDFromAttachedOrderID(int AttachedOrderInternalOrderID);

The sc.GetParentOrderIDFromAttachedOrderID function is to return the parent Internal Order ID for the given 
Attached Order Internal Order ID.

For information about Internal Order IDs, refer to the ACSIL Trading page. These Internal Order IDs can be 
obtained when submitting an order.

sc.GetPersistentDouble()

[Link] - [Top]
sc.SetPersistentDouble()

[Link] - [Top]
double& GetPersistentDouble(int Key);

void SetPersistentDouble(int Key, double Value);

Refer to the common Persistent Variable Functions documentation. 

sc.GetPersistentDoubleFromChartStudy()

[Link] - [Top]
sc.SetPersistentDoubleForChartStudy()

[Link] - [Top]
double& GetPersistentDoubleFromChartStudy(int ChartNumber, int StudyID, int Key);

void SetPersistentDoubleForChartStudy(int ChartNumber, int StudyID, int Key, double Value);

Refer to the common Chart Study Persistent Variable Functions documentation. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html#scGetOrderFillArraySize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html#scGetOrderFillEntry
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html#scGetOrderForSymbolAndAccountByIndex
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2bf5.html?page=doc/ACSILTrading.html


sc.GetPersistentFloat()

[Link] - [Top]
sc.SetPersistentFloat()

[Link] - [Top]
float& GetPersistentFloat(int Key);

void SetPersistentFloat(int Key, float Value);

Refer to the common Persistent Variable Functions documentation. 

sc.GetPersistentFloatFromChartStudy()

[Link] - [Top]
sc.SetPersistentFloatForChartStudy()

[Link] - [Top]
float& GetPersistentFloatFromChartStudy(int ChartNumber, int StudyID, int Key);

void SetPersistentFloatForChartStudy(int ChartNumber, int StudyID, int Key, float Value);

Refer to the common Chart Study Persistent Variable Functions documentation. 

sc.GetPersistentInt()

[Link] - [Top]
sc.SetPersistentInt()

[Link] - [Top]
int& GetPersistentInt(int Key);

void SetPersistentInt(int Key, int Value);

Refer to the common Persistent Variable Functions documentation. 

sc.GetPersistentIntFromChartStudy()

[Link] - [Top]
sc.SetPersistentIntForChartStudy()

[Link] - [Top]
int& GetPersistentIntFromChartStudy(int ChartNumber, int StudyID, int Key);

void SetPersistentIntForChartStudy(int ChartNumber, int StudyID, int Key, int Value);

Refer to the common Chart Study Persistent Variable Functions documentation. 

sc.GetPersistentInt64()

[Link] - [Top]
sc.SetPersistentInt64()

[Link] - [Top]



__int64& GetPersistentInt64(int Key);

void SetPersistentInt64(int Key, __int64 Value);

Refer to the common Persistent Variable Functions documentation. 

sc.GetPersistentInt64FromChartStudy()

[Link] - [Top]
sc.SetPersistentInt64ForChartStudy()

[Link] - [Top]
__int64& GetPersistentInt64FromChartStudy(int ChartNumber, int StudyID, int Key);

void SetPersistentInt64ForChartStudy(int ChartNumber, int StudyID, int Key, __int64 Value);

Refer to the common Chart Study Persistent Variable Functions documentation. 

sc.GetPersistentPointer()

[Link] - [Top]
sc.SetPersistentPointer()

[Link] - [Top]
void*& GetPersistentPointer(int Key);

void SetPersistentPointer(int Key, void* Value);

Refer to the common Persistent Variable Functions documentation. 

sc.GetPersistentPointerFromChartStudy()

[Link] - [Top]
sc.SetPersistentPointerForChartStudy()

[Link] - [Top]
void*& GetPersistentPointerFromChartStudy(int ChartNumber, int StudyID, int Key);

void SetPersistentPointerForChartStudy(int ChartNumber, int StudyID, int Key, void* Value);

Refer to the common Chart Study Persistent Variable Functions documentation. 

sc.GetPersistentSCDateTime()

[Link] - [Top]
sc.SetPersistentSCDateTime()

[Link] - [Top]
SCDateTime& GetPersistentSCDateTime(int Key);

void SetPersistentSCDateTime(int Key, SCDateTime Value);

Refer to the common Persistent Variable Functions documentation. 

sc.GetPersistentSCDateTimeFromChartStudy()



[Link] - [Top]
sc.SetPersistentSCDateTimeForChartStudy()

[Link] - [Top]
SCDateTime& GetPersistentSCDateTimeFromChartStudy(int ChartNumber, int StudyID, int Key);

void SetPersistentSCDateTimeForChartStudy(int ChartNumber, int StudyID, int Key, SCDateTime Value);

Refer to the common Chart Study Persistent Variable Functions documentation. 

sc.GetPersistentSCString()

[Link] - [Top]
sc.SetPersistentSCString()

[Link] - [Top]
SCString& GetPersistentSCString(int Key);

void SetPersistentSCString(int Key, SCString Value);

Refer to the common Persistent Variable Functions documentation. 

Persistent Variable Functions

[Link] - [Top]
The GetPersistent* functions are for getting a reference to a persistent variable identified by the Key parameter. 
The Key parameter is an integer and can be any integer value in the range 0 to INT_MAX. It can also be a negative 
number in the range of 0 to INT_MIN.

The SetPersistent* functions are for setting a value into a persistent variable identified by the Key parameter. The 
Key parameter is an integer and can be any integer value in the range 0 to INT_MAX. It can also be a negative 
number in the range of 0 to INT_MIN.

There are also the sc.GetPersistent*Fast functions, which internally are much faster than the GetPersistent* / 
SetPersistent* functions. Especially when storing a large amount of data. These functions use an Index parameter 
instead of a Key. The stored value is looked up, as an offset from a stored memory address. Rather than the use of 
a map. There are no Set versions of these functions since the sc.GetPersistent*Fast function returns a modifiable 
reference and is used for both getting and setting a persistent variable. 

When using the sc.GetPersistent*Fast functions, use an Index value of zero, and increment by one from there, for 
every persistent variable that you need. Each version of the function, Double/Float/Integer/SCDateTime, uses a 
unique Index variable which does not conflict with the other functions. And the Index for each of these functions is 
independent and unique from other study instances. The maximum value for Index is 9999 as of version 2657. 
Previous to that the maximum value is 999.

Since the GetPersistent* functions return a reference to a persistent variable, usually this reference is what is used 
to set a value into the persistent variable and normally the SetPersistent* functions will not be used.

The persistent variables are specific to each individual study instance. Each study has its own persistent variable 
storage. 

The following example code explains how to define a variable which holds a reference to the reference returned.

int& Variable = sc.GetPersistentInt(1);
        
All of the basic data types that Sierra Chart works with are supported for persistent variables.
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The initial value for all persistent variables when they have not been previously set, is 0.

You may want to have the value in a variable remain persistent between calls to your study function. For example, 
when using Automatic-Looping (the default and recommended method of looping) your study function is called for 
every bar in the chart. If you want to have a variable retain its value between calls into your study function, then 
you need to use persistent variables.

For each data type, up to 50000 persistent variables are supported. You can use any Key value to identify these 
50000 values. When the 50000 values have been exceeded, getting or setting a persistent variable with a new key 
which exceeds the limit will only set the internal dummy value which is not persistent. Although using this number 
of persistent variables will have a performance impact and it is recommended to avoid if possible having this large 
number of persistent variables.

The persistent variables remain persistent between calls to your study function. However, they are not saved when 
a Chartbook is saved and closed, or when Sierra Chart is closed. They are unique to each and every instance of 
your study.

Persistence of Persistent Variables: Persistent variables remain persistent until the study is removed from the 
chart or when a chart is closed either individually or when a Chartbook is closed that the chart is part of.

Therefore, when a study is added to a chart either through the Chart Studies window or through Study Collections, 
persistent variables are initially set to 0 for that study. When a chart that is saved as part of a chartbook is opened, 
all of the persistent variables for all of the studies on that chart, are set to 0.

You can get and set persistent variables in the sc.SetDefaults code block at the top of the study function.

If you need to have permanent storage that is saved when a Chartbook is saved, then you will need to use the 
sc.StorageBlock instead of persistent variables.

Also refer to Chart Study Persistent Variable Functions for functions to get/set persistent data from other studies on 
the chart or different charts.

If these functions which get references to persistent data do not meet your requirements, then you will need to 
allocate your own memory. Refer to Dynamic Memory Allocations.

References to Persistent Variables

You can use references to give names to the persistent variables by defining new variables that refer to the 
persistent variables. This is helpful because it makes your code easier to understand and work with. This really is 
the usual way in which persistent variables should be worked with since the sc.GetPersistent* functions always 
return a reference. Refer to the code example below for how to do this.

// Use persistent variables to remember attached order IDs so they can be 
modified or canceled. 
int& Target1OrderID = sc.GetPersistentInt(1);
int& Stop1OrderID = sc.GetPersistentInt(2);

sc.SetPersistentFloat(1, 25.4f);

int& r_MenuID = sc.GetPersistentIntFast(1);
            
Resetting Persistent Variables Example

Usually you will want to reset persistent variables back to default values when a study is recalculated. This does 
not happen automatically and must be specifically programmed when there is an indication a study is being fully 
recalculated. This can be done by using the following code below.

if (sc.IsFullRecalculation && sc.Index == 0)//This indicates a study is 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexcf5e.html?page=doc/ACS_ArraysAndLooping.html#AutomaticLoopingIterating
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scSetDefaults
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scStorageBlock
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd011.html?page=doc/ACSILProgrammingConcepts.html#DynamicMemoryAllocations


being recalculated.
{

    // When there is a full recalculation of the study,
    // reset the persistent variables we are using
    sc.GetPersistentInt(0) = 0;
    sc.GetPersistentInt(1) = 0;
    sc.GetPersistentInt(2) = 0;
    sc.GetPersistentInt(3) = 0;
}
            
References to SCDateTime Variables

SCDateTime and SCDateTimeMS variables internally are of the same type. sc.GetPersistentSCDateTime can be 
used to obtain a persistent variable for either of these types. 

sc.GetPersistentDoubleFast()

[Link] - [Top]
double& GetPersistentDoubleFast(int32_t Index);

Refer to the common Fast Persistent Variable Functions documentation. 

sc.GetPersistentFloatFast()

[Link] - [Top]
float& GetPersistentFloatFast(int32_t Index);

Refer to the common Fast Persistent Variable Functions documentation. 

sc.GetPersistentIntFast()

[Link] - [Top]
int& GetPersistentIntFast(int32_t Index);

Refer to the common Fast Persistent Variable Functions documentation. 

sc.GetPersistentSCDateTimeFast()

[Link] - [Top]
SCDateTime& GetPersistentSCDateTimeFast(int32_t Index);

Refer to the common Fast Persistent Variable Functions documentation. 

Fast Persistent Variable Functions

[Link] - [Top]
The sc.GetPersistent*Fast functions perform in the same way as the sc.GetPersistent* functions except that the 
retrieval of the persistent variable is faster. This makes a difference when there are hundreds of persistent variables 
being used of a particular type. 

The other difference is they use an Index parameter as the key in the range of 0 to 999. Start at zero and increment 
up to 999 according to the number of variables needed. The maximum Index value has been increased in version 
2657 to 9999. Always use as low of a value you can for Index. Since the higher the value, the more memory that is 
allocated.
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Each version of the sc.GetPersistent*Fast functions, Double/Float/Integer/SCDateTime, uses a unique Index 
variable which does not conflict with the other functions. And the Index for each of these functions is independent 
and unique from other study instances. 

Minimize the number of calls into the persistent variable functions as much as possible whether the fast ones are 
used or not. The best performance is achieved when using manual looping. Although if there are less than 50 
persistent variables used within a function, the lookup of these variables is very fast and next to no processing time 
whether the fast persistent variable functions are used or not. 

For complete documentation to use the persistent variable functions, refer to Persistent Variable Functions

int& r_IntValue = sc.GetPersistentIntFast(0); 
r_IntValue = sc.Index;

int& r_MenuID = sc.GetPersistentIntFast(1);
        
Chart Study Persistent Variable Functions

[Link] - [Top]
The sc.GetPersistent*FromChartStudy and sc.SetPersistent*ForChartStudy functions are identical to the 
GetPersistent* and the SetPersistent* functions except that they will get and set a persistent variable from/for the 
study specified by the ChartNumber and StudyID parameters.

If the ChartNumber parameter is not valid, then an internal dummy variable is referenced with a value of zero and 
will not have the intended effect.

If setting or getting a persistent variable in another chart (Source chart), then when that Source chart is updated for 
any reason, the chart that made the reference to it (Destination chart), will have its studies calculated. In this way 
your study on the Destination chart will be aware of the changes to the persistent variable in a Source chart. When 
running a multiple chart Back Test, charts will be calculated in the proper order as well.

Refer to the code example below for usage.

SCSFExport 
scsf_GetStudyPersistentVariableFromChartExample(SCStudyInterfaceRef sc)
{
    SCInputRef  ChartStudyReference = sc.Input[0];

    if (sc.SetDefaults)
    {
        // Set the configuration and defaults

        sc.GraphName = "Get Study Persistent Variable from Chart Example";
        sc.AutoLoop = 1;
    

        ChartStudyReference.Name = "Chart Study Reference";
        ChartStudyReference.SetChartStudyValues(1, 0);

        return;
    }

    //Get a reference to a persistent variable with key value 100 in the 
chart and study specified by the ChartStudyReference Input.
    float & FloatFromChartStudy =  
sc.GetPersistentFloatFromChartStudy(ChartStudyReference.GetChartNumber(), 
ChartStudyReference.GetStudyID(), 100);
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}
        
sc.GetPointOfControlAndValueAreaPricesForBar()

[Link] - [Top]
Type: Function

int GetPointOfControlAndValueAreaPricesForBar(int BarIndex, double& r_PointOfControl, double& 
r_ValueAreaHigh, double& r_ValueAreaLow, float ValueAreaPercentage);

The sc.GetPointOfControlAndValueAreaPricesForBar() function gets the price values for the Point of Control, 
Value Area High, and Value Area Low into their respective variables, for the given BarIndex and 
ValueAreaPercentage.

Parameters

• BarIndex: The Index of the chart bar for which the Point of Control and Value Areas High and Low are 
requested.

• r_PointOfControl: The returned price level of the Point of Control for the given BarIndex.
• r_ValueAreaHigh: The returned price level of the Value Area High for the ValueAreaPercentage.
• r_ValueAreaLow: The returned price level of the Value Area Low for the ValueAreaPercentage.
• ValueAreaPercentage: The Value Area Percentage to be used for the Value Area Calculations. This 

number is to be entered as a percentage value (example 80.5).
sc.GetPointOfControlPriceVolumeForBar()

[Link] - [Top]
Type: Function

void GetPointOfControlPriceVolumeForBar(int BarIndex, s_VolumeAtPriceV2& VolumeAtPrice);

The sc.GetPointOfControlPriceVolumeForBar function fills out a s_VolumeAtPriceV2 structure object passed 
to the function for the Point of Control price level based on volume for the chart bar at the index specified by 
BarIndex.

It is necessary to set sc.MaintainVolumeAtPriceData = 1; in the sc.SetDefaults code block at the top of the 
function in order to have the volume at price data maintained so that this function returns valid data. 

Parameters

• BarIndex: The Index of the chart bar for which the Point of Control volume data is requested.
• VolumeAtPrice: A s_VolumeAtPriceV2 structure that is filled in with the volume data at the price level of 

the Point Of Control of the chart bar.
Example

s_VolumeAtPriceV2 VolumeAtPrice;
sc.GetPointOfControlPriceVolumeForBar(sc.Index, VolumeAtPrice);           
            
sc.GetProfitManagementStringForTradeAccount()

[Link] - [Top]
Type: Function

void GetProfitManagementStringForTradeAccount(SCString& r_TextString);

The sc.GetProfitManagementStringForTradeAccount function returns the Profit/Loss Status text string for the 
Trade Account the chart is set to, from the Global Profit/Loss Management, into the variable r_TextString.
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For an example of how this function is used, refer to the study function scsf_TradingProfitManagementStatus in 
the /ACS_Source/studies5.cpp file in the Sierra_ Chart installation folder. 

sc.GetRealTimeSymbol()

[Link] - [Top]
Type: Function

SCString& GetRealTimeSymbol();

Example

            
sc.GetRecentAskVolumeAtPrice() / sc.GetRecentBidVolumeAtPrice()

[Link] - [Top]
Type: Function

unsigned int GetRecentAskVolumeAtPrice(float Price);

unsigned int GetRecentBidVolumeAtPrice(float Price);

The sc.GetRecentAskVolumeAtPrice and sc.GetRecentBidVolumeAtPrice functions return the recent Ask or 
Bid volume respectively, for the given Price parameter. This is one of the market data columns on the Chart/Trade 
DOM. This data is maintained from the real-time market data and also during a chart replay.

For a description of this particular market data column, refer to Recent Bid Volume/Recent Ask Volume.

For these functions to return a volume value, it is necessary Trade >> Trading Chart DOM On is enabled for 
one of the charts for the Symbol. And the Recent Bid/Ask Volume columns need to be added. Refer to Customize 
Trade/Chart DOM Columns and Descriptions for instructions.

Example

 unsigned int RecentAskVolume = 
sc.GetRecentAskVolumeAtPrice(sc.LastTradePrice);
            
sc.GetReplayHasFinishedStatus()

[Link] - [Top]
Type: Function

int GetReplayHasFinishedStatus();

When a Chart Replay has finished in a chart, at that time the study function will be called one more time and you 
can check that it has finished, by calling the sc.GetReplayHasFinishedStatus function. 

The return value of this function will be 1, if the replay has just finished. If it is 0, then the replay has not finished 
or the finished state has been cleared. A return value of 1 is only going to be provided for one chart calculation.

sc.GetReplayStatusFromChart()

[Link] - [Top]
Type: Function
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int32_t GetReplayStatusFromChart(int ChartNumber);

The sc.GetReplayStatusFromChart function returns one of the following values indicating the replay status for 
the specified Chart Number.

• REPLAY_STOPPED = 0
• REPLAY_RUNNING = 1
• REPLAY_PAUSED = 2

Parameters

• ChartNumber: The number of the chart to get the replay status for. Refer to Chart Number. 
sc.GetSessionTimesFromChart()

[Link] - [Top]
Type: Function

int GetSessionTimesFromChart(const int ChartNumber, n_ACSIL::s_ChartSessionTimes& 
r_ChartSessionTimes);

The sc.GetSessionTimesFromChart() function sets the chart session times in r_ChartSessionTimes for the chart 
defined by ChartNumber.

Parameters

• ChartNumber: The number of the chart for the session times.
• r_ChartSessionTimes: A s_ChartSessionTimes structure that contains the session times for the given 

chart. The s_ChartSessionTimes members are the following:
◦ SCDateTime StartTime
◦ SCDateTime EndTime
◦ SCDateTime EveningStartTime
◦ SCDateTime EveningEndTime
◦ int UseEveningSessionTimes
◦ int NewBarAtSessionStart
◦ int LoadWeekendDataSetting

sc.GetSheetCellAsDouble()

[Link] - [Top]
Type: Function

int GetSheetCellAsDouble(void* SheetHandle, const int Column, const int Row, double& r_CellValue);

The sc.GetSheetCellAsDouble() function places the value of the requested Spreadsheet Sheet Cell in the double 
variable r_CellValue.

If the cell does not contain a value, then this function returns a value of 0. Otherwise, it returns a value of 1.

Parameters

• SheetHandle: The handle of the Spreadsheet Sheet as returned by the 
sc.GetSpreadsheetSheetHandleByName() function.

• Column: The column number for the Sheet Cell to get the value from. This is a zero-based array, so 
column B in the Sheet would be a value of 1.

• Row: The row number for the Sheet Cell to get the value from. This is a zero-based array, so row 2 in the 
Sheet would be a value of 1.

• r_CellValue: A reference to a double variable that receives the value of the Sheet Cell.
Also refer to the following functions: sc.SetSheetCellAsDouble(), sc.GetSheetCellAsString(), 



sc.SetSheetCellAsString(), sc.GetSpreadsheetSheetHandleByName().

Example

    const char* SheetCollectionName = "ACSILInteractionExample";

    const char* SheetName = "Sheet1";

    void* SheetHandle = 
sc.GetSpreadsheetSheetHandleByName(SheetCollectionName, SheetName, false);

    // Get the result from cell B4. Column and row indexes are zero-based.
    double CellValue = 0.0;
    sc.GetSheetCellAsDouble(SheetHandle, 1, 3, CellValue);
            
sc.GetSheetCellAsString()

[Link] - [Top]
Type: Function

int GetSheetCellAsString(void* SheetHandle, const int Column, const int Row, SCString& r_CellString); 

The sc.GetSheetCellAsString() function places the value of the requested Spreadsheet Sheet Cell in the SCString 
variable r_CellValue.

If the cell does not contain a value, then this function returns a value of 0. Otherwise, it returns a value of 1.

Parameters

• SheetHandle: The handle of the Spreadsheet Sheet as returned by the 
sc.GetSpreadsheetSheetHandleByName() function.

• Column: The column number for the Sheet Cell to get the value from. This is a zero-based array, so 
column B in the Sheet would be a value of 1.

• Row: The row number for the Sheet Cell to get the value from. This is a zero-based array, so row 2 in the 
Sheet would be a value of 1.

• r_CellString: A reference to a SCString variable that receives the value of the Sheet Cell.
Also refer to the following functions: sc.GetSheetCellAsDouble(), sc.SetSheetCellAsDouble(), 
sc.SetSheetCellAsString(), sc.GetSpreadsheetSheetHandleByName().

Example

const char* SheetCollectionName = "ACSILInteractionExample";

const char* SheetName = "Sheet1";

void* SheetHandle = sc.GetSpreadsheetSheetHandleByName(SheetCollectionName, 
SheetName, false);

// Get the text from cell B6, if it exists, and add it to the message log.
SCString CellString;
if (sc.GetSheetCellAsString(SheetHandle, 1, 5, CellString))
    sc.AddMessageToLog(CellString, 0);
            
sc.GetSpreadsheetSheetHandleByName()

[Link] - [Top]



Type: Function

void* GetSpreadsheetSheetHandleByName(const char* SheetCollectionName, const char* SheetName, const 
int CreateSheetIfNotExist);

The GetSpreadsheetSheetHandleByName() function returns a pointer to the Spreadsheet Handle for the given 
SheetCollectionName and SheetName.

Parameters

• SheetCollectionName: Either the complete path and file extension for the Spreadsheet, or just the name of 
the spreadsheet file itself without the extension if the Spreadsheet is located in the Sierra Chart Data Files 
Folder.

• SheetName: The Sheet name as found within the Spreadsheet.
• CreateSheetIfNotExist: If this value is non-zero (true), then the specified SheetName will be created if it 

does not already exist within the SheetCollectionName.
Also refer to the following functions: sc.GetSheetCellAsDouble(), sc.SetSheetCellAsDouble(), 
sc.GetSheetCellAsString(), sc.SetSheetCellAsString().

Example

void* SheetHandle = sc.GetSpreadsheetSheetHandleByName(SheetCollectionName, 
SheetName, false);
            
sc.GetStandardError()

[Link] - [Top]
Type: Intermediate Study Calculation Function

double GetStandardError(SCFloatArrayRef FloatArrayIn, int Index, int Length);

double GetStandardError(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.GetStandardError() function calculates the Standard Error. The result is returned as a double precision 
float value.

Parameters

• FloatArrayIn.
• Index.
• Length.

Example

double StandardErrorValue = sc.GetStandardError(sc.BaseDataIn[SC_LAST], 
Length.GetInt());
            
sc.GetStartDateTimeForTradingDate()

[Link] - [Top]
Type: Function

double GetStartDateTimeForTradingDate(int TradingDate);

The sc.GetStartDateTimeForTradingDate() function returns a Date-Time as a double which can be assigned to a 
SCDateTime variable, which is the starting Date and Time of the trading session that the given TradingDate is 
within. TradingDate is considered the date of the trading day independent of the actual date of trading. For 
example, trading during the evening session the day before next days Day session will have a TradingDate 1 day 
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ahead of the actual date of trading. Therefore, if a trading session spans over midnight according to the Session 
Times of the chart the study is applied to, then the Date of the returned Date-Time will always be one less than the 
given TradingDate.

Example

SCDateTime TradingDate;
SCDateTime SessionStartDateTime = 
sc.GetStartDateTimeForTradingDate(TradingDate);
            
sc.GetStartOfPeriodForDateTime()

[Link] - [Top]
Type: Function

SCDateTime GetStartOfPeriodForDateTime(SCDateTime DateTime, unsigned int TimePeriodType, int 
TimePeriodLength, int PeriodOffset);

The sc.GetStartOfPeriodForDateTime() function gets the beginning of a time period of a length specified by the 
TimePeriodType and TimePeriodLength parameters, for a given Date-Time. 

The start of a time period will always be aligned to the session Start Time in the case of Intraday charts. For 
periods based on more than one day, the starting reference point will be 1950-1-1. For periods based on weeks, the 
start will be either Sunday or Monday depending upon the setting of Global Settings >> General Settings >> 
General >> Data >> Use Monday as Start of Week instead of Sunday. For months, the start will be the first day 
of the month. For years, the start will be January 1.

The specified time length, will organize time into blocks of the specified length. For example, if the specified time 
length is 30 minutes, time will be organized this way, assuming the Session Times in Chart >> Chart Setting use 
a Start Time that begins at the beginning of an hour: |9:30--------------|10:00--------------|10:30--------------. Given a 
DateTime with a time of 10:07, this function will return 10:00 and the Date of DateTime, since it falls within that 
section. The return type is an SCDateTime.

Parameters

• DateTime: The Date-Time value used to return the starting Date-Time of the time period that it is 
contained within.

• TimePeriodType: The type of time period. This can be any of:
◦ TIME_PERIOD_LENGTH_UNIT_MINUTES
◦ TIME_PERIOD_LENGTH_UNIT_DAYS
◦ TIME_PERIOD_LENGTH_UNIT_WEEKS
◦ TIME_PERIOD_LENGTH_UNIT_MONTHS
◦ TIME_PERIOD_LENGTH_UNIT_YEARS

• TimePeriodLength: The number of units specified with TimePeriodType. For example if you want 1 
Day, then you will set this to 1 and TimePeriodType to TIME_PERIOD_LENGTH_UNIT_DAYS.

• PeriodOffset: This normally should be set to 0. When it is set to -1, the function will return the prior block 
of time which is before the block of time that DateTime is within. When it is set to +1, the function will 
return next block of time which is after the block of time that DateTime is within. Any positive or negative 
nonzero number can be used to shift the period forward or backward. For example, +2 will get 2 periods 
forward from the block of time that DateTime is within.

• NewPeriodAtBothSessionStarts : When this is set to 1 and you have defined and enabled Evening 
Session times in Chart >> Chart Settings for an Intraday Chart, TimePeriodType is set to 
TIME_PERIOD_LENGTH_UNIT_DAYS, TimePeriodLength is set to 1, a new period will also begin 
at the Session Times >> Start Time in addition to the Session Times >> Evening Start Time. Otherwise, 
a new period only begins at the Session Times >> Evening Start Time.
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Example

For an example, refer to the scsf_PivotPointsVariablePeriod function in the /ACS_Source folder in the folder that 
Sierra Chart is installed to.

sc.GetStudyArray()

[Link] - [Top]
Type: Function

GetStudyArray(int StudyNumber, int StudySubgraphNumber, SCFloatArrayRef SubgraphArray);

It is recommended that you use the sc.GetStudyArrayUsingID function. It is a newer function which replaces this 
function.

sc.GetStudyArray() works similar to the sc.GetChartArray() function. It gets a sc.Subgraph[].Data array from 
another study on a chart. This way you can use the data from other studies on the same chart as your Advanced 
Custom Study function is on. The StudyNumber is 1-based, where 1 refers to the first study on the chart. If you 
specify 0 for StudyNumber, then this function will refer to the main price graph of the chart your study instance is 
applied to. The StudySubgraphNumber is 1-based and refers to a Subgraph of the study, where 1 is the first 
subgraph.

Refer to the scsf_GetStudyArrayExample() function in the studies.cpp file inside the ACS_Source folder inside 
of the Sierra Chart installation folder for example code to work with this function. When calling this function, it 
fills in the SubgraphArray parameter. If the function fails to get the requested study array for any reason, 
SubgraphArray will be empty and indicated by SubgraphArray.GetArraySize() equaling 0.

A reason you would want to access studies on a chart rather than internally calculating them and putting the results 
into sc.Subgraph[].Data[] or Extra Arrays, is so that you can see the studies on the chart and allow the inputs to be 
easily adjusted by the user. This saves memory and calculations if the studies that you are working with internally 
in your study are needed to be viewed on the chart anyway.

You need to set the Calculation Precedence to LOW_PREC_LEVEL, in the sc.SetDefaults code block when 
using this function. Otherwise, you may get an array that has a size of zero and is empty. By setting the calculation 
precedence to LOW_PREC_LEVEL, you ensure that your custom study will get calculated after other studies on 
the chart. This will ensure you get an array filled with up to date values.

Example

if (sc.SetDefaults)
{
    sc.CalculationPrecedence = LOW_PREC_LEVEL;
    return;
}

SCFloatArray SubgraphArray;

// Get the third (3) Subgraph data array from the second (2) study
sc.GetStudyArray(2, 3, SubgraphArray);

if (SubgraphArray.GetArraySize() == 0)
{
    return; // The SubgraphArray may not exist or is empty. Either way we 
can not do anything with it.
}
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sc.GetStudyArrayFromChart()

[Link] - [Top]
Type: Function

GetStudyArrayFromChart(int ChartNumber, int StudyNumber, int StudySubgraphNumber, 
SCFloatArrayRef SubgraphArray);

sc.GetStudyArrayFromChart() works identically to the sc.GetStudyArray() function, except that it will also 
access studies on another chart.

It is recommended to use the sc.GetStudyArrayFromChartUsingID study instead as it references a study by its 
unique ID, rather than the sc.GetStudyArrayFromChart() function.

Parameters

• ChartNumber: The number of the chart you want to get data from. This is the number that is shown on the 
top line in the Chart window, after the #. If this is negative, the bar period and other Chart Settings are 
synchronized between the two charts. The relevant Chart Settings for the specified ChartNumber are set to 
the same settings as the chart your study is applied to. If it is positive, this does not occur. For example, if 
you want to get the base data from chart #5 and you want to synchronize the charts, then pass -5.

• StudyNumber: The 1-based number for the study on the chart, where 1 refers to the first study on the 
specified chart. If you specify 0 for StudyNumber, then this function will refer to the main price graph of 
the chart.

• StudySubgraphNumber: The 1-based number for the subgraph in the study, where 1 is the first Subgraph.
• SubgraphArray: This will be filled in with the found data.

If the function is unable to get the subgraph array, the array's size will be zero (For example, 
SubgraphArray.GetArraySize() == 0).

One reason you may want to access a study from another chart is to use the results of a study which is calculated 
over a different time period per bar.

Example

SCFloatArray SubgraphArray;

// Get the subgraph number 3 data array from the study number 2 on chart 
number 1
sc.GetStudyArrayFromChart(1, 2, 3, SubgraphArray);

if (SubgraphArray.GetArraySize() == 0)
    return; // The SubgraphArray may not exist or is empty. Either way we 
can not do anything with it.
            
sc.GetStudyArrayFromChartUsingID()

[Link] - [Top]
Type: Function

void GetStudyArrayFromChartUsingID(const s_ChartStudySubgraphValues& ChartStudySubgraphValues, 
SCFloatArrayRef SubgraphArray);

The sc.GetStudyArrayFromChartUsingID() function gets a sc.Subgraph[].Data[] array from another study on 
another chart specified with the ChartStudySubgraphValues parameter. The array is set into the SubgraphArray 
parameter. This function works with the sc.Input[].GetChartStudySubgraphValues() input function.

Note: if ChartStudySubgraphValues.ChartNumber is negative, the bar period and other Chart Settings are 



synchronized between the two charts. The relevant Chart Settings for the specified ChartNumber are set to the 
same settings as the chart your study is applied to. If it is positive, this does not occur. For example, if you want to 
get the base data from chart #5 and you want to synchronize the charts, then pass -5.

Example

SCInputRef StudySubgraphReference = sc.Input[0];

if (sc.SetDefaults)
{
    StudySubgraphReference.Name = "Study And Subgraph To Display";

    StudySubgraphReference.SetChartStudySubgraphValues(1,1, 0);
    return;
}

SCFloatArray StudyReference;
sc.GetStudyArrayFromChartUsingID(StudySubgraphReference.GetChartStudySubgrap
hValues(), StudyReference);
            
sc.GetStudyArraysFromChart()

[Link] - [Top]
Type: Function

GetStudyArraysFromChart(int ChartNumber, int StudyNumber, SCGraphData& GraphData);

sc.GetStudyArraysFromChart() is for getting all of the Subgraph arrays from a study on another chart or the 
same chart. A more up-to-date version of this function is the sc.GetStudyArraysFromChartUsingID() function.

One reason you may want to access a study from another chart is to use the results of a study which is calculated 
over a different time frame per bar.

Parameters

• ChartNumber: The number of the chart you want to get data from. This is the number that is shown on the 
top line in the Chart window, after the #. If this is negative, the bar period and other Chart Settings are 
synchronized between the two charts. The relevant Chart Settings for the specified ChartNumber are set to 
the same settings as the chart your study is applied to. If it is positive, this does not occur. For example, if 
you want to get the base data from chart #5 and you want to synchronize the charts, then pass -5.

• StudyNumber: This is 1-based, where 1 refers to the first study on the specified chart number. If you 
specify 0 for StudyNumber, then this function will refer to the main price graph of the chart. 

• GraphData: A SCGraphData object.
Example

int ChartNumber = 1;

// Get the study arrays from the first study in the specified chart
SCGraphData StudyData;
sc.GetStudyArraysFromChart(ChartNumber, 1, StudyData);

// Check if we got the data and then get the first subgraph array from the 
study data

if(StudyData.GetArraySize() == 0)
    return;



SCFloatArrayRef StudyArray = StudyData[0];

if(StudyArray.GetArraySize() == 0)
    return;
            
sc.GetStudyArraysFromChartUsingID()

[Link] - [Top]
Type: Function

void GetStudyArraysFromChartUsingID(int ChartNumber, int StudyID, SCGraphData& GraphData);

The sc.GetStudyArraysFromChartUsingID() function gets all of the Subgraph arrays from a study specified by 
the ChartNumber and the unique StudyID parameters. 

The StudyID is the unique study identifier. 

This function establishes a reference between the chart containing the study which called this function, and the 
chart specified by the ChartNumber parameter. When the chart specified by ChartNumber is reloaded or a 
historical data download completes for it, or it is fully recalculated, then the chart calling this function will be 
tagged for a full recalculation. In this way, the study making reference to another chart, will always be kept up to 
date automatically without having to do anything special.

Parameters

• ChartNumber: The number of the chart you want to get data from. This is the number that is shown on the 
top line in the Chart window, after the #. If this is negative, the bar period and other Chart Settings are 
synchronized between the two charts. The relevant Chart Settings for the specified ChartNumber are set to 
the same settings as the chart your study is applied to. If it is positive, this does not occur. For example, if 
you want to get the base data from chart #5 and you want to synchronize the charts, then pass -5.

• StudyID: The unique identifier for the study to get data from. For more information, refer to Unique Study 
Instance Identifiers.

• GraphData: A SCGraphData type object.
Example

 
// Define a graph data object to get all of the study data
SCGraphData StudyData;

// Get the study data from the specified chart
sc.GetStudyArraysFromChartUsingID(ChartStudyInput.GetChartNumber(), 
ChartStudyInput.GetStudyID(), StudyData);

//Check if the study has been found.  If it has, GetArraySize() will return 
the number of Subgraphs in the study.
if(StudyData.GetArraySize() == 0)
return;

// Define a reference to the first subgraph array
SCFloatArrayRef Array1 = StudyData[0];

// Check if array is not empty.
if(Array1.GetArraySize() != 0)
{
    // Get last value in array
    float LastValue = Array1[Array1.GetArraySize() - 1];
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}
            
sc.GetStudyDataColorArrayFromChartUsingID()

[Link] - [Top]
Type: Function

void GetStudyDataColorArrayFromChartUsingID(int ChartNumber, int StudyID, int SubgraphIndex , 
SCColorArrayRef DataColorArray);

The sc.GetStudyDataColorArrayFromChartUsingID function is used to get the sc.Subgraph[].DataColor array 
at the Subgraph index specified by SubgraphIndex for the study specified by the StudyID parameter, in the chart 
specified by the ChartNumber parameter.

The sc.Subgraph[].DataColor array being returned, must be used by the study Subgraph for it to contain data. 
Otherwise, it will be empty.

Refer to the example below.

       
//Example for sc.GetStudyDataColorArrayFromChartUsingID
//SCInputRef ChartStudySubgraphInput  = sc.Input[4];
//ChartStudySubgraphInput.SetChartStudySubgraphValues(1, 1, 0);

SCColorArray DataColorArray;
sc.GetStudyDataColorArrayFromChartUsingID(ChartStudySubgraphInput.GetChartNu
mber(), ChartStudySubgraphInput.GetStudyID(), 
ChartStudySubgraphInput.GetSubgraphIndex() ,  DataColorArray);

if (DataColorArray.GetArraySize() > 0)//size is nonzero meaning that we have 
gotten a valid array
{
    //Use the array for something
}
        
sc.GetStudyArrayUsingID()

[Link] - [Top]
Type: Function

int GetStudyArrayUsingID(unsigned int StudyID, unsigned int StudySubgraphIndex, SCFloatArrayRef 
SubgraphArray);

sc.GetStudyArrayUsingID() gets the specified sc.Subgraph[].Data array from a study using the study's unique 
identifier. These are studies that are on the same chart that your custom study is applied to.

If the study you are referencing is moved up or down in the list of Studies to Graph in the Chart Studies window 
for the chart, the reference still stays valid.

This function works with the sc.Input functions sc.Input[].SetStudyID() or sc.Input[].SetStudySubgraphValues 
and the related functions for getting the study ID and the study Subgraph values.

StudySubgraphIndex parameter: This is a 0 based index indicating which Subgraph to get from the study 
specified by StudyID. These indexes directly correspond to the Subgraphs listed in the Subgraphs tab of the Study 
Settings window for the study. Although this is zero-based and the Subgraphs are 1-based as they are listed. For 
example, Subgraph 1 (SG1) in the Study Settings window will have a StudySubgraphIndex of 0.
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Set the Calculation Precedence to LOW_PREC_LEVEL, in the sc.SetDefaults code block when using this 
function.

Otherwise, you may get an array that has a size of zero and is empty. By setting the calculation precedence to 
LOW_PREC_LEVEL, you ensure that the custom study will get calculated after other studies on the chart. This 
will ensure the study instance receives an array filled with up to date values.

When using this function or any of the ACSIL functions for getting a study array, it is possible to get the 
sc.Subgraph.Data[] arrays of a Spreadsheet study on the chart. This will allow you to get any of the formula 
columns data (K-Z and more depending upon the setting of the Number of Formula Columns input). 
Additionally, by using the appropriate formulas in the Spreadsheete formula columns, you are able to reference 
other data on the Spreadsheet by having those formula column formulas reference the particular cells that you 
need.

Return Value: Returns 1 on success or 0 if the StudyID is not found or the StudySubgraphIndex parameter is 
outside the valid range of subgraph indexes.

For an example, refer to the scsf_ReferenceStudyData function in the /ACS_Source/studies8.cpp file or to the 
scsf_StudySubgraphsDifference function in the /ACS_Source/studies5.cpp file which are located in the Sierra 
Chart installation folder.

Example

 
if (sc.SetDefaults)
{
    sc.CalculationPrecedence = LOW_PREC_LEVEL;
    
    sc.Input[1].Name = "Study Reference";
    sc.Input[1].SetStudyID(1);
}

SCFloatArray StudyReference;

//Get the first (0) subgraph from the study the user has selected.

if (sc.GetStudyArrayUsingID(sc.Input[1].GetStudyID(), 0, StudyReference) > 0
    && StudyReference.GetArraySize() > 0)
{

    //Copy the study data that we retrieved using GetStudyArrayUsingID, into 
a subgraph data output array
    sc.Subgraph[0][sc.Index] = StudyReference[sc.Index];
}
            
sc.GetStudyDataStartIndexFromChartUsingID()

[Link] - [Top]
Type: Function

int sc.GetStudyDataStartIndexFromChartUsingID(int ChartNumber, unsigned int StudyID);

The sc.GetStudyDataStartIndexFromChartUsingID() function returns the sc.DataStartIndex from the study 
specified by the StudyID parameter and the chart specified by the ChartNumber parameter.

Parameters

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scCalculationPrecedence
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scSetDefaults
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scDataStartIndex


• ChartNumber: The Chart Number of the chart containing the study to get the sc.DataStartIndex for. This 
can be obtained through the sc.Input[].SetChartStudyValues Input and the related sc.Input[].Get* 
functions.

• StudyID: The unique ID for the study. For more information, refer to Unique Study Instance Identifiers.
sc.GetStudyDataStartIndexUsingID()

[Link] - [Top]
Type: Function

int GetStudyDataStartIndexUsingID(unsigned int StudyID);

The sc.GetStudyDataStartIndexUsingID() function gets the sc.DataStartIndex value from another study on the 
same chart that your custom study is applied to, using the study's unique ID. This is for specialised purposes.

Example

SCInputRef StudyReference = sc.Input[0];

sc.DataStartIndex = 
sc.GetStudyDataStartIndexUsingID(StudyReference.GetStudyID());
            
sc.GetStudyExtraArrayFromChartUsingID()

[Link] - [Top]
Type: Function

int GetStudyExtraArrayFromChartUsingID(int ChartNumber, int StudyID, int SubgraphIndex, int 
ExtraArrayIndex, SCFloatArrayRef ExtraArrayRef);

The sc.GetStudyExtraArrayFromChartUsingID() function is used for getting one of the sc.Subgraph[].Arrays[]
[] on a sc.Subgraph from another study. This study can also be on another chart.

Example

       
SCFloatArray ExtraArrayFromChart ; 
sc.GetStudyExtraArrayFromChartUsingID(1, 1, 0, 0, ExtraArrayFromChart); 
if (ExtraArrayFromChart.GetArraySize()>0) 
{ 

}
            
sc.GetStudyIDByIndex()

[Link] - [Top]
Type: Function

int GetStudyIDByIndex(int ChartNumber, int StudyNumber);

The sc.GetStudyIDByIndex() function returns the unique sc.StudyGraphInstanceID for the study specified by 
the ChartNumber and the one based StudyNumber parameters. Chart identifying numbers are shown on the top 
line of the chart after the #. The StudyNumber is the one based index of the study in the Studies to Graph list in 
the Chart Studies window.

Setting StudyNumber to 0 will refer to the underlying main price graph of the chart.
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sc.GetStudyIDByName()

[Link] - [Top]
Type: Function

int sc.GetStudyIDByName(int ChartNumber, const char* Name, const int UseShortNameIfSet);

The sc.GetStudyIDByName() function returns the study identifier of the study identified by the Name parameter. 

Parameters

• ChartNumber: 
• Name:.
• UseShortNameIfSet:.

sc.GetStudyInternalIdentifier()

[Link] - [Top]
Type: Function

uint32_t sc.GetStudyInternalIdentifier(int ChartNumber, int StudyID, SCString& r_StudyName);

The sc.GetStudyInternalIdentifier() function . 

Parameters

• ChartNumber: 
• StudyID:.
• r_StudyName:.

sc.GetStudyLineUntilFutureIntersection()

[Link] - [Top]
Type: Function

int GetStudyLineUntilFutureIntersection(int ChartNumber, int StudyID, int BarIndex, int LineIndex, int& 
LineIDForBar, float &LineValue, int &ExtensionLineChartColumnEndIndex));

The sc.GetStudyLineUntilFutureIntersection function is used to get the details of a line until future intersection 
from a study which has added one of these lines using the function sc.AddLineUntilFutureIntersection().

Return Value: If the line is found, 1 is returned. If the line is not found, 0 is returned. 

Parameters

• ChartNumber: The chart number containing the study to get the future intersection line from. Normally 
this will be set to sc.ChartNumber.

• StudyID: The unique ID for the study to get the future intersection line from. For more information, refer 
to Unique Study Instance Identifiers.

• BarIndex: The bar index where the future intersection line begins.
• LineIndex: The line index for the future intersection line. This is a zero-based index. The first future 

intersection line at a chart bar will have an index of 0.
• LineIDForBar: This parameter is a reference. This is the identifier of the extension line for a chart bar. 
• LineValue: This parameter is a reference and is set to the vertical axis level at which the line is drawn at.
• ExtensionLineChartColumnEndIndex: This parameter is a reference. This is set to the bar index the line 

ends at. A value of zero means that the line has not yet intersected a future price bar.
sc.scGetNumLinesUntilFutureIntersection()
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[Link] - [Top]
Type: Function

int GetStudyLineUntilFutureIntersection(int ChartNumber, int StudyID, int Index);

The sc.GetNumLinesUntilFutureIntersection function is used to get the number of lines which have been added 
to a particular study through the sc.AddLineUntilFutureIntersection function.

Return Value: The number lines. 0 if there are no lines. 

Parameters

• ChartNumber: The chart number containing the study to get the number of lines from. Normally this will 
be set to sc.ChartNumber.

• StudyID: The unique ID for the study to get the number of lines from. For more information, refer to 
Unique Study Instance Identifiers.

sc.GetStudyLineUntilFutureIntersectionByIndex()

[Link] - [Top]
Type: Function

int GetStudyLineUntilFutureIntersectionByIndex(int ChartNumber, int StudyID, int Index, int& 
r_LineIDForBar, int& r_StartIndex, float& r_LineValue, int& r_ExtensionLineChartColumnEndIndex);

The sc.GetStudyLineUntilFutureIntersectionByIndex function is used to get the details of a line until future 
intersection from a study which has added one of these lines using the function sc.AddLineUntilFutureIntersection.

This function specifies the future intersection line by its zero-based index (Index) in the container where the lines 
are stored for the study. The upper bound of this parameter will be the value returned by 
sc.GetNumLinesUntilFutureIntersection -1. 

Return Value: If the line is found, 1 is returned. If the line is not found, 0 is returned. 

Parameters

• ChartNumber: The chart number containing the study to get the future intersection line from. Normally 
this will be set to sc.ChartNumber.

• StudyID: The unique ID for the study to get the future intersection line from. For more information, refer 
to Unique Study Instance Identifiers.

• Index: This is the zero-based index for the future intersection line details to return. If this index is not valid, 
the function returns 0.

• r_LineIDForBar: This parameter is a reference and is an output value. Upon return it is set to the identifier 
of the extension line for a chart bar. 

• r_StartIndex: This parameter is a reference and is an output value. Upon return it is set to the starting bar 
index of the extension line.

• r_LineValue: This parameter is a reference and is an output value. Upon return it is set to the vertical axis 
value at which the line is drawn at.

• r_ExtensionLineChartColumnEndIndex: This parameter is a reference and is an output value. Upon 
return it is set to the chart bar index the line ends at. A value of zero means that the line has not yet 
intersected a future price bar.

sc.GetStudyName()

[Link] - [Top]
Type: Function

SCString GetStudyName(int StudyIndex);
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sc.GetStudyName() returns the name of the study at the index StudyIndex. StudyIndex is not the unique study 
identifier. It is the one based index based on the order of the studies in the Studies to Graph list in the Chart 
Studies window for the chart.

To get the name of the main price/base graph for the chart use a StudyIndex of 0.

sc.GetStudyNameFromChart()

[Link] - [Top]
Type: Function

SCString GetStudyNameFromChart(int ChartNumber, int StudyID);

The sc.GetStudyNameFromChart() function gets the name of the study identified by StudyID from the chart 
specified by ChartNumber. StudyID can be 0 to get the name of the underlying main graph of the chart.

Example

SCInputRef ChartStudySubgraphReference = sc.Input[4];

int ChartNumber = ChartStudySubgraphReference.GetChartNumber();
int StudyID = ChartStudySubgraphReference.GetStudyID();

SCString StudyName = sc.GetStudyNameFromChart(ChartNumber, StudyID);
            
sc.GetStudyNameUsingID()

[Link] - [Top]
Type: Function

SCString GetStudyNameUsingID(unsigned int StudyID);

The sc.GetStudyNameUsingID() function gets the name of a study on the same chart that your custom study is 
applied to, using the study's unique ID.

Example

SCInputRef StudyReference = sc.Input[3];

SCString StudyName = sc.GetStudyNameUsingID(StudyReference.GetStudyID());

sc.GraphName.Format("Avg of %s", StudyName);
            
sc.GetStudyPeakValleyLine()

[Link] - [Top]
Type: Function

int GetStudyPeakValleyLine(int ChartNumber, int StudyID, float& PeakValleyLinePrice, int& 
PeakValleyType, int& StartIndex, int& PeakValleyExtensionChartColumnEndIndex, int ProfileIndex , int 
PeakValleyIndex);

The sc.GetStudyPeakValleyLine() function is used for obtaining the details about a Peak or Valley line from a 
study if the study supports Peak and Valley lines.

Studies that support these Peak and Valley lines are the TPO Profile Chart and the Volume by Price studies. 
Peak and Valley lines cannot be obtained for a Volume by Price study which uses Visible Bars for the Volume 



Graph Period Type Input.

Refer to the parameter list below to understand how to use this function. 

This function returns 1 if a Peak or Valley line was found. It returns 0 if one was not found. 

This function is only properly supported in version 1844 and higher. 

For an example to use this function, refer to the scsf_GetStudyPeakValleyLineExample function in the /
ACS_Source/studies2.cpp file in the Sierra Chart installation folder.

Parameters

• ChartNumber: The number of the chart containing the study to get the Peak or Valley line details from. 
Normally this will be set to sc.ChartNumber.

• StudyID: The unique ID for the study to get the Peak or Valley line from. For more information, refer to 
Unique Study Instance Identifiers.

• PeakValleyLinePrice: This parameter is a reference. On return, this is the price of the Peak or Valley line 
that has been found according to the ProfileIndex and PeakValleyIndex parameters. It will be 0 if the line 
was not found.

• PeakValleyType: This parameter is a reference. On return, this is the type of the Peak or Valley line that 
has been found according to the ProfileIndex and PeakValleyIndex parameters. It will be 0 if the line was 
not found. It will be set to one of the following: PEAKVALLEYTYPE_NONE = 0, 
PEAKVALLEYTYPE_PEAK = 1, PEAKVALLEYTYPE_VALLEY =2. 

• StartIndex: This parameter is a reference. On return, this is the start chart bar array index of the Peak or 
Valley line that has been found according to the ProfileIndex and PeakValleyIndex parameters. It will be 
0 if the line was not found. 

• PeakValleyExtensionChartColumnEndIndex: This parameter is a reference. On return, this is the ending 
chart bar array index of the Peak or Valley line that has been found according to the ProfileIndex and 
PeakValleyIndex parameters. It will be 0 if the line was not found. If this line extends to the very end of 
the chart, this variable will be set to 0. This will also be 0 in the case where the Peak or Valley line is not 
set to extend until future intersection.

• ProfileIndex : With the Volume by Price and TPO Profile Chart studies, they consist of multiple profiles. 
ProfileIndex specifies the zero-based index of the profile to obtain the Peak or Valley line from. Effective 
with version 1843, this can be a negative number. In this case -1 will reference the last profile in the chart. 
-2 references the second to last profile in the chart and so on.

• PeakValleyIndex: Each profile in the study as specified by the ProfileIndex parameter may contain Peak 
or Valley lines. PeakValleyIndex is the zero-based index of the Peak or Valley line with the profile to 
return. Start setting this to 0 and increment it until there are no longer any Peak or Valley lines obtained and 
then you know you have obtained them all from a particular profile in the study.

sc.GetStudyProfileInformation

[Link] - [Top]
Type:Function

int GetStudyProfileInformation(const int StudyID, const int ProfileIndex, 
n_ACSIL::s_StudyProfileInformation& StudyProfileInformation);

This function when called fills out a StudyProfileInformation structure of type 
n_ACSIL::s_StudyProfileInformation with all of the numerical details of a Volume Profile or TPO profile when 
using the Volume by Price study or the TPO Profile Chart study, respectively. 

The members of the n_ACSIL::s_StudyProfileInformation structure are listed further below.

Parameters

• StudyID: The unique study identifier for the Volume by Price or TPO Profile Chart study. Refer to 
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UniqueStudyInstanceIdentifiers.
• ProfileIndex: The zero-based index of the Volume or TPO profile relative to the end of the chart. A profile 

is a group of volume bars (in the case of the Volume by Price study) or letters/blocks (in the case of a TPO 
Profile Chart) covering the time period that the study specifies per profile (for example 1 Day). 0 equals the 
latest profile in the chart at the end or rightmost side. 1 equals the second to last profile in the chart. This 
needs to always be set to a positive number. 

• StudyProfileInformation: This is a reference to a structure of type 
n_ACSIL::s_StudyProfileInformation which receives the information for the volume or TPO profile 
specified by StudyID and ProfileIndex.

n_ACSIL::s_StudyProfileInformation Members

• m_StartDateTime
• m_NumberOfTrades
• m_Volume
• m_BidVolume
• m_AskVolume
• m_TotalTPOCount
• m_OpenPrice
• m_HighestPrice
• m_LowestPrice
• m_LastPrice
• m_TPOMidpointPrice
• m_TPOMean
• m_TPOStdDev
• m_TPOErrorOfMean
• m_TPOPOCPrice
• m_TPOValueAreaHigh
• m_TPOValueAreaLow
• m_TPOCountAbovePOC
• m_TPOCountBelowPOC
• m_VolumeMidpointPrice
• m_VolumePOCPrice
• m_VolumeValueAreaHigh
• m_VolumeValueAreaLow
• m_VolumeAbovePOC
• m_VolumeBelowPOC
• m_POCAboveBelowVolumeImbalancePercent
• m_VolumeAboveLastPrice
• m_VolumeBelowLastPrice
• m_BidVolumeAbovePOC
• m_BidVolumeBelowPOC
• m_AskVolumeAbovePOC
• m_AskVolumeBelowPOC
• m_VolumeTimesPriceInTicks
• m_TradesTimesPriceInTicks
• m_TradesTimesPriceSquaredInTicks
• m_IBRHighPrice
• m_IBRLowPrice
• m_OpeningRangeHighPrice
• m_OpeningRangeLowPrice
• m_VolumeWeightedAveragePrice
• m_MaxTPOBlocksCount
• m_TPOCountMaxDigits
• m_DisplayIndependentColumns
• m_EveningSession
• m_AverageSubPeriodRange
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• m_RotationFactor
• m_VolumeAboveTPOPOC
• m_VolumeBelowTPOPOC
• m_EndDateTime
• m_BeginIndex
• m_EndIndex

sc.GetStudyStorageBlockFromChart

[Link] - [Top]
Type:Function

void* GetStudyStorageBlockFromChart(int ChartNumber, int StudyID);

This function returns a pointer to the Storage Block for the specified ChartNumber and StudyID. 

For information about Study IDs, refer to Unique Study Instance Identifiers.

sc.GetStudySubgraphColors()

[Link] - [Top]
Type: Function

int32_t GetStudySubgraphColors(int32_t ChartNumber, int32_t StudyID, int32_t StudySubgraphNumber, 
uint32_t& r_PrimaryColor, uint32_t& r_SecondaryColor, uint32_t& r_SecondaryColorUsed);

The sc.GetStudySubgraphColors() function gets the primary and secondary colors of a Subgraph in another study 
in the Chartbook. The study can be in a different chart.

The ChartNumber, StudyID, and StudySubgraphNumber parameters should be obtained using the 
sc.Input[].GetChartStudySubgraphValues function.

The colors from the other study are set into the r_PrimaryColor and r_SecondaryColor parameters which are 
references.

The function returns 1 if the study was found. Otherwise, 0 is returned.

Example

uint32_t PrimaryColor = 0;
uint32_t SecondaryColor = 0;    
uint32_t SecondaryColorUsed = 0;      
sc.GetStudySubgraphColors(1, 1, 0, PrimaryColor, SecondaryColor, 
SecondaryColorUsed);
            
sc.GetStudySubgraphDrawStyle()

[Link] - [Top]
Type: Function

int GetStudySubgraphDrawStyle(int ChartNumber, int StudyID, int StudySubgraphNumber, int& 
r_DrawStyle);

The sc.GetStudySubgraphDrawStyle() function gets the Draw Style of a Subgraph in another study in the 
Chartbook. The study can be in a different chart.

The ChartNumber, StudyID, and StudySubgraphNumber parameters should be obtained using the 
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sc.Input[].GetChartStudySubgraphValues function.

The Draw Style from the other study is set into the r_DrawStyle parameter which is a reference.

The function returns 1 if the study was found, otherwise 0 is returned.

Example

int DrawStyle = 0;            
sc.GetStudySubgraphDrawStyle(1, 1, 0, DrawStyle);
            
sc.GetStudySubgraphLineStyle()

[Link] - [Top]
Type: Function

int32_t GetStudySubgraphLineStyle(int32_t ChartNumber, int32_t StudyID, int32_t StudySubgraphNumber, 
SubgraphLineStyles& r_LineStyle);

The sc.GetStudySubgraphLineStyle() function .

Parameters

• ChartNumber: .
• StudyID: .
• StudySubgraphNumber: .
• r_LineStyle: .

Example

            
sc.GetStudySubgraphLineWidth()

[Link] - [Top]
Type: Function

int32_t GetStudySubgraphLineWidth(int32_t ChartNumber, int32_t StudyID, int32_t StudySubgraphNumber, 
int32_t& r_LineWidth);

The sc.GetStudySubgraphLineWidth() function .

Parameters

• ChartNumber: .
• StudyID: .
• StudySubgraphNumber: .
• r_LineWidth: .

Example

            
sc.GetStudySubgraphName

[Link] - [Top]
Type: Function

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index0fb1.html?page=doc/ACSIL_Members_scInputs.html#scInputGetChartStudySubgraphValues


SCString GetStudySubgraphName(int StudyID, int SubgraphIndex);

The sc.GetStudySubgraphName() function gets the name of a Subgraph for a study on the same chart that the 
study instance is applied to. The StudyID parameter specifies the study ID which is the studies unique identifier. 
The SubgraphIndex parameter specifies the zero-based Subgraph index for the Subgraph.

The general method to easily select and determine a StudyID and SubgraphIndex is through the related study Input 
functions. Refer to sc.Input[].SetStudySubgraphValues().

sc.GetStudySubgraphNameFromChart()

[Link] - [Top]
Type: Function

int32_t GetStudySubgraphNameFromChart(int ChartNumber, int StudyID, int SubgraphIndex, SCString& 
r_SubgraphName);

The sc.GetStudySubgraphNameFromChart() function gets the name of a Subgraph for a study on the same or a 
different chart as the study instance calling this function is applied to. 

The ChartNumber parameter specifies the chart number. The StudyID parameter specifies the study ID which is 
the studies unique identifier. The SubgraphIndex parameter specifies the zero-based Subgraph index for the 
Subgraph.

There are various Inputs available to support obtaining the ChartNumber, StudyID, SubgraphIndex parameters 
through a Study Input in the user interface. Refer to sc.Input[].

sc.GetStudySummaryCellAsDouble()

[Link] - [Top]
Type: Function

int GetStudySummaryCellAsDouble(const int Column, const int Row, double& r_CellValue);

The sc.GetStudySummaryCellAsDouble function is used to obtain the data from a cell of the Study Summary 
window as a numeric double type. The cell is specified by the row and column. 

Parameters

• Column: This is a zero-based integer specifying the column index of the cell to get the numeric double 
from.

• Row: This is a zero-based integer specifying the row index of the cell to get the numeric double from.
• r_CellValue: This is a reference to a double variable that receives the value from the Study Summary 

window.
Example

double StudySummaryCellValue;
sc.GetStudySummaryCellAsDouble(5, 3, StudySummaryCellValue);
            
sc.GetStudySummaryCellAsString()

[Link] - [Top]
Type: Function

int GetStudySummaryCellAsString(const int Column, const int Row, SCString& r_CellString);

The sc.GetStudySummaryCellAsString function is used to obtain the data from a cell of the Study Summary 
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window as a text string. The cell is specified by the row and column. 

Parameters

• Column: This is a zero-based integer specifying the column index of the cell to get the text string from.
• Row: This is a zero-based integer specifying the row index of the cell to get the text string from.
• r_CellString: This is a reference to a SCString that receives the text string from the Study Summary 

window.
Example

SCString StudySummaryCellText;
sc.GetStudySummaryCellAsString(5, 3, StudySummaryCellText);
            
sc.GetStudyVisibilityState()

[Link] - [Top]
Type: Function

int GetStudyVisibilityState(int StudyID);

The sc.GetStudyVisibilityState() function returns 1 if the study specified by the StudyID parameter is visible, or 
0 if it is set to be hidden.

Parameters

• StudyID: The unique ID of the study to get the visibility state of. For more information, refer to Unique 
Study Instance Identifiers.

sc.GetSummation()

[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetSummation(SCFloatArrayRef FloatArrayIn, int Index, int Length);

float GetSummation(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.GetSummation() function calculates the sum of the values in FloatArrayIn over the specified Length. 
The result is returned as a single float value.

Parameters

• FloatArrayIn.
• Length.
• Index.

Example

float Summation = sc.GetSummation(sc.BaseDataIn[SC_LAST],sc.Index,10);
            
sc.GetSymbolDataValue()

[Link] - [Top]
Type: Function

GetSymbolDataValue(SymbolDataValuesEnum ValueToReturn, const SCString& SymbolForData = 
SCString(), int SubscribeToMarketData = false, int SubscribeToMarketDepth = false);
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The sc.GetSymbolDataValue function is used to obtain a particular data value for the specified symbol and also 
subscribe to market data. The data value could be for example the last trade price or the bid or ask prices. Refer to 
the list below. 

This function also can be used during a chart replay but during a chart replay, when SymbolForData is an empty 
string, not all fields of data will have valid values. When SymbolForData is set to a particular symbol, the fields of 
data always come from the connected streaming data feed and the current values are provided. In this last case they 
do not come from a replaying chart. 

Parameters

• ValueToReturn: Refer to the SymbolDataValuesEnum list below.
• SymbolForData: This is an optional symbol to return the data value for. If it is not set, it will be the 

symbol of the chart the study is applied to.
• SubscribeToMarketData: Set this to 1 to subscribe to streaming market data for the symbol of the chart or 

the specified symbol.
• SubscribeToMarketDepth: Set this to 1 to subscribe to streaming market depth data for the symbol of the 

chart or the specified symbol.
The following are the possible constant values to use for ValueToReturn. They are also listed in /ACS_Source/
scconstants.h file. They are Of enumeration type SymbolDataValuesEnum. 

• SYMBOL_DATA_UNSET = 0
• SYMBOL_DATA_DAILY_OPEN = 1
• SYMBOL_DATA_DAILY_HIGH = 2
• SYMBOL_DATA_DAILY_LOW = 3
• SYMBOL_DATA_DAILY_NUMBER_OF_TRADES = 4
• SYMBOL_DATA_LAST_TRADE_PRICE = 5
• SYMBOL_DATA_LAST_TRADE_VOLUME = 6
• SYMBOL_DATA_ASK_QUANTITY = 7
• SYMBOL_DATA_BID_QUANTITY = 8
• SYMBOL_DATA_BID_PRICE = 9
• SYMBOL_DATA_ASK_PRICE = 10
• SYMBOL_DATA_CURRENCY_VALUE_PER_TICK = 11
• SYMBOL_DATA_SETTLEMENT_PRICE = 12
• SYMBOL_DATA_OPEN_INTEREST = 13
• SYMBOL_DATA_DAILY_VOLUME = 14
• SYMBOL_DATA_SHARES_OUTSTANDING = 15
• SYMBOL_DATA_EARNINGS_PER_SHARE = 16
• SYMBOL_DATA_TICK_DIRECTION = 17
• SYMBOL_DATA_LAST_TRADE_AT_SAME_PRICE = 18
• SYMBOL_DATA_STRIKE_PRICE = 19
• SYMBOL_DATA_SELL_ROLLOVER_INTEREST = 20
• SYMBOL_DATA_PRICE_FORMAT = 21
• SYMBOL_DATA_BUY_ROLLOVER_INTEREST = 22
• SYMBOL_DATA_TRADE_INDICATOR = 23
• SYMBOL_DATA_LAST_TRADE_AT_BID_ASK = 24
• SYMBOL_DATA_VOLUME_VALUE_FORMAT = 25
• SYMBOL_DATA_TICK_SIZE = 26
• SYMBOL_DATA_LAST_TRADE_DATE_TIME = 27
• SYMBOL_DATA_ACCUMULATED_LAST_TRADE_VOLUME = 28
• SYMBOL_DATA_LAST_TRADING_DATE_FOR_FUTURES = 29
• SYMBOL_DATA_TRADING_DAY_DATE = 30
• SYMBOL_DATA_LAST_MARKET_DEPTH_UPDATE_DATE_TIME = 31
• SYMBOL_DATA_DISPLAY_PRICE_MULTIPLIER = 32
• SYMBOL_DATA_SETTLEMENT_PRICE_DATE = 33
• SYMBOL_DATA_DAILY_OPEN_PRICE_DATE = 34
• SYMBOL_DATA_DAILY_HIGH_PRICE_DATE = 35
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• SYMBOL_DATA_DAILY_LOW_PRICE_DATE = 36
• SYMBOL_DATA_DAILY_VOLUME_DATE = 37
• SYMBOL_DATA_NUMBER_OF_TRADES_AT_CURRENT_PRICE = 38

sc.GetSymbolDescription()

[Link] - [Top]
Type: Function

int GetSymbolDescription(SCString& r_Description);

The sc.GetSymbolDescription function sets the r_Description with the full text description, if available, for the 
symbol of the chart the study is on.

The function returns 1 if successful. Otherwise, 0 is returned. 

Parameters

• r_Description: This is a SCString parameter which receives the full text description if available.
sc.GetTimeAndSales()

[Link] - [Top]
Type: Function

GetTimeAndSales(c_SCTimeAndSalesArray& TSArray);

sc.GetTimeAndSales() gets the Time and Sales data for the symbol of the chart that the study is on. This function 
returns an array of s_TimeAndSales structure.

This data also includes Bid and Ask price and size/quantity updates as well.

Refer to any of the following functions in the folder Sierra Chart is installed to for an example to work with the 
sc.GetTimeAndSales function:

• TimeAndSales() in the /ACS_Source/studies.cpp file.
• scsf_TimeAndSalesPrice() in the /ACS_Source/studies.cpp file.
• scsf_TimeAndSalesVolume() in the /ACS_Source/studies.cpp file.
• scsf_TimeAndSalesTime() in the /ACS_Source/studies.cpp file.
• scsf_TimeAndSalesIterationExample in the /ACS_Source/studies5.cpp file.

For the possible values that the Type member of the s_TimeAndSales structure, refer to the list below: 

1. SC_TS_MARKER: This indicates a gap in the time and sales data.
2. SC_TS_BID: This is a trade and it is considered to have occurred at Bid price or lower.
3. SC_TS_ASK: This is a trade and it is considered to have occurred at Ask price or higher.
4. SC_TS_BIDASKVALUES: This is a Bid and Ask quote data update only.

For the possible values that the UnbundledTradeIndicator member of the s_TimeAndSales structure, refer to the 
list below. These values only apply when using the Sierra Chart Exchange Data Feed and only for CME 
symbols.

1. UNBUNDLED_TRADE_NONE: The trade is not part of a bundled trade.
2. FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE: This is the first trade in a larger trade consisting of 

multiple sub trades.
3. LAST_SUB_TRADE_OF_UNBUNDLED_TRADE: This is the last trade in a larger trade consisting of 

multiple sub trades.
For the complete definition of the s_TimeAndSales structure members, refer to the /ACS_Source/sierrachart.h 
file in the Sierra Chart installation folder.

The s_TimeAndSales::Price, s_TimeAndSales::Bid, s_TimeAndSales::Ask price related members in some 
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cases need to be multiplied by the sc.RealTimePriceMultiplier multiplier variable. As a general rule, it is best 
practice to always apply the multiplier in case it is needed. 

This function also gets all Bid, Ask, Bid Size, and Ask Size data received from the data feed.

When iterating through the Time and Sales data, to only process those records which are trades, you need to 
compare the s_TimeAndSales::Type member to SC_TS_BID and SC_TS_ASK and only process records with 
these types.

For Time and Sales related settings, select Global Settings >> Data/Trade Service Settings on the menu. Refer to 
Number of Stored Time and Sales Records. This setting controls the maximum Time and Sales records you will 
receive when calling sc.GetTimeAndSales.

After changing this setting, you need to reconnect to the data feed using the Disconnect and Connect commands on 
the File menu. You will only be able to get Time and Sales data when there is active trading activity for a symbol. 
It is only maintained during a Sierra Chart session. When you restart Sierra Chart, it is lost.

The Combine Records options in the Time and Sales window settings for the chart, has no effect on the Time and 
Sales records obtained with the sc.GetTimeAndSalesfunction. 

Every Time and Sales record has a unique sequence number (s_TimeAndSales::Sequence member) internally 
calculated by a Sierra Chart instance. This number is not reset when reconnecting to the data feed. The only time it 
is reset back to 1, is when Sierra Chart is restarted. In that case, Time and Sales data is lost. This unique sequence 
number is used to determine what Time and Sales records the study function has already processed and what 
records it needs to process.

In the case of a Chart Replay the record sequence number is reset back to 1 when the replay is started and any other 
time the chart is reloaded which can occur if the chart is scrolled back in time and the replay is started again.

If the last record sequence number available during the prior call to your function was 100, then only records after 
that number will your study function need to process. You can store the last sequence number processed by using 
the sc.GetPersistentInt() function, in order to know it on the next call into your function.

For a particular symbol, the Time and Sales sequence numbers are not necessarily consecutive. There can be 
skipped sequence numbers. However, the sequence number will always ascend.

If you require your study function to be aware of every new tick/trade as it occurs, then you will want to use the 
sc.GetTimeAndSales function to get all of the trades that occurred between calls to your study function. Your 
study function is not called at every trade, rather instead at the Chart Update Interval. The Chart Update 
Interval is set through Global Settings >> General Settings. You might want to reduce that setting in this 
particular case.

The DateTime member of the s_TimeAndSales data structure is in UTC time. The below code example shows 
how to adjust it to the time zone in Sierra Chart.

When the real-time market data subscribed to for a symbol from the data feed, the time and sales data is stored 
from that point in time using data from the streaming data feed. There is no historical time and sales data. 
However, the existing time and sales data is remembered between data feed connections. It is only cleared on a 
restart of Sierra Chart. There is a limit to the number of records stored. Refer to Number of Stored Time and Sales 
Records. 

Example

// Get the Time and Sales
c_SCTimeAndSalesArray TimeSales;
sc.GetTimeAndSales(TimeSales);

if (TimeSales.Size() == 0)
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    return;  // No Time and Sales data available for the symbol

// Loop through the Time and Sales
int OutputArrayIndex = sc.ArraySize;
for (int TSIndex = TimeSales.Size() - 1; TSIndex >= 0; --TSIndex)
{
    //Adjust timestamps to Sierra Chart TimeZone
    SCDateTime AdjustedDateTime = TimeSales[TSIndex].DateTime;
    AdjustedDateTime += sc.TimeScaleAdjustment;
}
            
Alternative Way For Obtaining Time and Sales Data

[Link] - [Top]
Open a chart that is set to 1 Number of Trades Per Bar for the symbol you want Time and Sales for.

Select Global Settings >> Data/Trade Service Settings and make sure the Intraday Data Storage Time Unit is 
set to 1 Tick.

Use the sc.GetChartArray and the sc.GetChartDateTimeArray functions to access the price, volume and DateTime 
arrays. Every element in these arrays is 1 trade. This may actually be a preferred way of accessing trade by trade 
data since there will be an abundant amount of history available.

Total Bid and Ask Depth Data

[Link] - [Top]
The s_TimeAndSales data structure also contains the s_TimeAndSales::TotalBidDepth and the 
s_TimeAndSales::TotalAskDepth members.

These members are only set when s_TimeAndSales::Type is set to the constant SC_TS_BIDASKVALUES 
which means that the Time and Sales record contains a Bid and Ask quote update.

The s_TimeAndSales::TotalBidDepth and s_TimeAndSales::TotalAskDepth members are set to the total of the 
Bid Sizes/Quantities and Ask Sizes/Quantities, respectively for all of the market depth levels available for the 
symbol.

If there are no market depth features being used in Sierra Chart or the ACSIL function has not set 
sc.UsesMarketDepthData to a nonzero value, then market depth data usually is not being received and maintained 
for the symbol. Therefore, these members will equal the best Bid Size and Ask Size, respectively at each record 
with a s_TimeAndSales::Type set to SC_TS_BIDASKVALUES.

sc.GetTimeAndSalesForSymbol()

[Link] - [Top]
Type: Function

int GetTimeAndSalesForSymbol(const SCString& Symbol, c_SCTimeAndSalesArray& TSArray);

The sc.GetTimeAndSalesForSymbol function is identical to sc.GetTimeAndSales except that it has a Symbol 
parameter allowing the study to get Time and Sales data for a different symbol.

Refer to the documentation for sc.GetTimeAndSales for the documentation for this function.

The sc.GetTimeAndSalesForSymbol function is only able to get the current Time and Sales data received from 
that real-time data feed, and not Time and Sales data for a different symbol during a chart replay. This function 
will also not return the Time and Sales data based on a chart replay for the same symbol as the chart which 
contains the custom study this function is called from.



sc.GetTimeSalesArrayIndexesForBarIndex()

[Link] - [Top]
Type: Function

void GetTimeSalesArrayIndexesForBarIndex(int BarIndex, int& r_BeginIndex, int& r_EndIndex);

The sc.GetTimeSalesArrayIndexesForBarIndex function receives a BarIndex parameter specifying a particular 
chart bar index. It gets the Date-Time of that chart bar and returns the beginning and ending indexes into the 
c_SCTimeAndSalesArray array set by the sc.GetTimeAndSales() function. The beginning and ending time and 
sales array indexes are set through the r_BeginIndex and r_EndIndex integers passed by reference to the 
sc.GetTimeSalesArrayIndexesForBarIndex function.

r_BeginIndex and r_EndIndex will be set to -1 if there is no element in the time and sales array contained within 
the bar specified by BarIndex. 

int BeginIndex = 0, EndIndex = 0;
sc.GetTimeSalesArrayIndexesForBarIndex(sc.UpdateStartIndex, BeginIndex, 
EndIndex);
SCString DebugString;
DebugString.Format("Time and Sales BeginIndex = %d, EndIndex = %d", 
BeginIndex, EndIndex);
sc.AddMessageToLog(DebugString, 0);
        
sc.GetTotalNetProfitLossForAllSymbols()

[Link] - [Top]
Type: Function

double GetTotalNetProfitLossForAllSymbols(int DailyValues);

The sc.GetTotalNetProfitLossForAllSymbols function returns the total Closed Trades Profit/Loss and Open 
Trades Profit/Loss (net profit/loss) for the unique symbols for open charts which are maintaining a Trades list and 
match the Trade Account of the chart that the study function is called from.

The Profit/loss value can be controlled to give the results for just the current trading day, or for all days for which 
there is order fill data. This is controlled through the DailyValues variable.

The amount is a Currency Value and it is also converted to the Common Profit/Loss Currency if that is set in the 
Global Trade Settings.

Parameters

• DailyValues: When this variable is set to a nonzero value, then the Daily Net Profit/Loss is returned. 
Otherwise, it returns the Net Profit/Loss for all days for which there is order fill data.

sc.GetTradeAccountData()

[Link] - [Top]
Type: Function

int GetTotalNetProfitLossForAllSymbols(n_ACSIL::s_TradeAccountDataFields& r_TradeAccountDataFields, 
const SCString& TradeAccount);

The sc.GetTradeAccountData() function gets all of the Trade Account Data fields for the specified Trade 
Account.
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Parameters

• r_TradeAccountDataFields: This is a reference to a variable of structure type 
n_ACSIL::s_TradeAccountDataFields which receives the Trade Account Data fields. Refer to the example 
below.

• TradeAccount: This is the trade account identifier as a string. To specify the same trade account the chart 
is set to that the study instance is applied to, use sc.SelectedTradeAccount for this parameter.

Example

        
n_ACSIL::s_TradeAccountDataFields TradeAccountDataFields;
if (sc.GetTradeAccountData(TradeAccountDataFields, 

sc.SelectedTradeAccount))
{

double AccountValue = TradeAccountDataFields.m_AccountValue;
}

            
sc.GetTradeListEntry()

[Link] - [Top]
Refer to the sc.GetTradeListEntry() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.GetTradeListSize()

[Link] - [Top]
Refer to the sc.GetTradeListSize() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.GetTradePosition()

[Link] - [Top]
Refer to the sc.GetTradePosition() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.GetTradePositionByIndex()

[Link] - [Top]
Refer to the sc.GetTradePositionByIndex() section on the Automated Trading From an Advanced Custom Study 
page for information on this function.

sc.GetTradePositionForSymbolAndAccount()

[Link] - [Top]
Refer to the sc.GetTradePositionForSymbolAndAccount() section on the Automated Trading From an Advanced 
Custom Study page for information on this function.

sc.GetTradeServiceAccountBalanceForTradeAccount()

[Link] - [Top]
Type: Function

double GetTradeServiceAccountBalanceForTradeAccount(const SCString& TradeAccount);
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The sc.GetTradeServiceAccountBalanceForTradeAccount() function, returns the account balance from the 
external trading service for the specified TradeAccount. 

sc.GetTradeStatisticsForSymbolV2()

[Link] - [Top]
Type: Function

int GetTradeStatisticsForSymbolV2(n_ACSIL::TradeStatisticsTypeEnum StatsType, 
n_ACSIL::s_TradeStatistics& TradeStatistics);

The sc.GetTradeStatisticsForSymbolV2 function obtains the trade statistics for the Symbol and Trade Account 
of the chart that the study is applied to. These are the same Trade Statistics as the data on the Trade Statistics tab of 
the Trade Activity Log.

The sc.GetTradeStatisticsForSymbolV2 function provides a lot more trade statistics and Flat to Flat trade 
statistics as compared to the sc.GetTradeStatisticsForSymbol function. Refer to that section for field 
descriptions.

The trade statistics are calculated in the internal Trades list in the chart which loads the available order fills for the 
Symbol and Trade Account of the chart. 

To control the starting Date-Time of the fills, refer to Understanding and Setting the Start Date-Time for a Trades 
List.

In order for this function to work properly, there needs to be a Trades list being maintained in the chart the study 
instance is applied to. Therefore, it is necessary to set sc.MaintainTradeStatisticsAndTradesData = true in the 
sc.SetDefaults section of the study function when using sc.GetTradeStatisticsForSymbolV2.

When the Trade >> Trade Simulation Mode On setting is enabled, then the trade statistics will be for simulated 
trading. When the Trade >> Trade Simulation Mode On setting is disabled, then the trade statistics will be for 
non-simulated trading.

In the case of daily trade statistics it is important to understand the Daily Reset Time. 

Parameters

• StatsType: Can be one of the following constants: STATS_TYPE_ALL_TRADES, 
STATS_TYPE_LONG_TRADES, STATS_TYPE_SHORT_TRADES, 
STATS_TYPE_DAILY_ALL_TRADES. 

These constants, will retrieve the Trade Statistics for all trades, long trades, short trades, or all trades for the 
most recent trading day loaded in the Trades list, respectively.

• TradeStatistics: The passed n_ACSIL::s_TradeStatistics structure is filled with the requested Trade 
Statistics data. The Trade Statistics values can then be retrieved from any of the member variables of that 
structure. For the complete definition of that structure, refer to the /ACS_Source/scstructures.h file in the 
Sierra Chart installation folder.

Example

        
n_ACSIL::s_TradeStatistics  TradeStatistics;
if (sc.GetTradeStatisticsForSymbolV2(n_ACSIL::STATS_TYPE_DAILY_ALL_TRADES, 
TradeStatistics))
{

     double ClosedTradesProfitLoss = TradeStatistics.ClosedTradesProfitLoss;
}
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sc.GetTradeSymbol()

[Link] - [Top]
Type: Function

const SCString& GetTradeSymbol () const;

Example

        
            
sc.GetTradeWindowOrderType()

[Link] - [Top]
Type: Function

The sc.GetTradeWindowOrderType function returns the Order Type which is currently set on the Trade 
Window of the chart the study instance is applied to. 

For the possible return values, refer to Order Type Constants. 

sc.GetTradeWindowTextTag()

[Link] - [Top]
Type: Function

int GetTradeWindowTextTag(SCString& r_TextTag);

The sc.GetTradeWindowTextTag function gets the Text Tag setting from the Trade Window for the chart the 
study instance is applied to. Pass an SCString for the r_TextTag parameter to receive this text.

The function returns 1 if successful, otherwise 0 is returned.

Example

SCString TextTag;            
sc.GetTradeWindowTextTag(TextTag);
            
sc.GetTradingDayDate()

[Link] - [Top]
Type: Function

int GetTradingDayDate(const SCDateTime& DateTime);

The sc.GetTradingDayDateForChartNumber() function returns a Date Value which is the trading day date for 
the given DateTime parameter.

The trading day date is the date of the trading day that the DateTime belongs to based upon the Session Times set 
in Chart >> Chart Settings for the chart the study function is applied to.

The returned date will be the same date as the given DateTime parameter when the Session Times do not span 
over midnight. However, in the case where the Session Start Time is greater than the Session End Time and 
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spans over midnight, then the trading day date will always be the date of the day beginning with midnight during 
the trading session.

Example

SCDateTime TradingDayDate = 
sc.GetTradingDayDate(sc.BaseDateTimeIn[sc.Index]);
            
sc.GetTradingDayDateForChartNumber()

[Link] - [Top]
Type: Function

int GetTradingDayDateForChartNumber(int ChartNumber, const SCDateTime& DateTime);

The sc.GetTradingDayDateForChartNumber() function returns a Date Value which is the trading day date for 
the given ChartNumber and DateTime parameters.

The trading day date is the date of the trading day that the DateTime belongs to based upon the Session Times set 
in Chart >> Chart Settings for the chart the study function is applied to.

The returned date will be the same date as the given DateTime parameter when the Session Times do not span 
over midnight. However, in the case where the Session Start Time is greater than the Session End Time and 
spans over midnight, then the trading day date will always be the date of the day beginning with midnight during 
the trading session.

Parameters

• ChartNumber: The number of the chart to use. This is the number that is shown on the top line in the 
Chart window, after the #. If this is negative, the bar period and other Chart Settings are synchronized 
between the two charts. The relevant Chart Settings for the specified ChartNumber are set to the same 
settings as the chart your study is applied to. If it is positive, this does not occur. For example, if you want 
to get the base data from chart #5 and you want to synchronize the charts, then pass -5.

• DateTime: The date and time to use to find the correspoding trading day date.
Example

SCDateTime TradingDayDate = 
sc.GetTradingDayDateForChartNumber(sc.ChartNumber, 
sc.BaseDateTimeIn[sc.Index]);
            
sc.GetTradingDayStartDateTimeOfBar()

[Link] - [Top]
Type: Function

SCDateTime GetTradingDayStartDateTimeOfBar(SCDateTime& BarDateTime);

The sc.GetTradingDayStartDateTimeOfBar() function will return the starting Date-Time of the trading day 
given a SCDateTime variable. Typically this will be the Date-Time of a bar. The starting Date-Time is based upon 
the Intraday Session Times settings for the chart.

For an example, refer to the function scsf_CumulativeSumOfStudy in the /ACS_Source/studies8.cpp file in the 
folder Sierra Chart is installed to.

Parameters

• BarDateTime: An SCDateTime variable.
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Example

SCDateTime CurrentBarTradingDayStartDateTime = 
GetTradingDayStartDateTimeOfBar(BaseDateTimeIn[BarIndex]);
SCDateTime CurrentBarTradingDayEndDateTime = 
CurrentBarTradingDayStartDateTime + 24 * HOURS - 1 * MILLISECONDS;
            
sc.GetTradingDayStartDateTimeOfBarForChart()

[Link] - [Top]
Type: Function

void GetTradingDayStartDateTimeOfBarForChart(SCDateTime& BarDateTime, SCDateTime& 
r_TradingDayStartDateTime, int ChartNumber);

The sc.GetTradingDayStartDateTimeOfBarForChart() function is identical to the 
sc.GetTradingDayStartDateTimeOfBar function except that it also takes a ChartNumber parameter to specify the 
chart number which it will apply to, which normally will be a different chart than the study that this function is 
called from, is on.

The resulting trading day start date-time is returned in the r_TradingDayStartDateTime SCDateTime parameter 
which is passed by reference. 

Parameters

• BarDateTime: An SCDateTime variable of the bar Date-Time.
• r_TradingDayStartDateTime: An reference to a SCDateTime variable which receives trading day start 

date-Time.
• ChartNumber: The chart number the function will operate on.

sc.GetTradingErrorTextMessage()

[Link] - [Top]
Type: Function

const char * GetTradingErrorTextMessage(int ErrorCode);

Parameters

• ErrorCode:.
sc.GetTradingKeyboardShortcutsEnableState()

[Link] - [Top]
Type: Function

int GetTradingKeyboardShortcutsEnableState();

The sc.GetTradingKeyboardShortcutsEnableState function gets the state of Trade >> Trading Keyboard 
Shortcuts Enabled. 

Refer to Trading Keyboard Shortcuts Enabled. 

A return of 0 indicates disabled keyboard shortcuts. A return of 1 indicates enabled keyboard shortcuts.

sc.GetTrueHigh()
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[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetTrueHigh(SCBaseDataRef BaseDataIn, int Index);

float GetTrueHigh(SCBaseDataRef BaseDataIn); Auto-looping only.

The sc.GetTrueHigh() function calculates the True High of a bar. The result is returned as a single float value. The 
True High is either the high of the bar at Index or the close of the prior bar, whichever is higher.

Parameters

• BaseDataIn.
• Index.

Example

float TrueHigh = sc.GetTrueHigh(sc.BaseDataIn);
            
sc.GetTrueLow()

[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetTrueLow(SCBaseDataRef BaseDataIn, int Index);

float GetTrueLow(SCBaseDataRef BaseDataIn); Auto-looping only.

The sc.GetTrueLow() function calculates the True Low of a bar. The result is returned as a single float value. The 
True Low is either the low of the bar at Index or the close of the prior bar. Whichever is lower.

Parameters

• BaseDataIn.
• Index.

Example

float TrueLow = sc.GetTrueLow(sc.BaseDataIn);
            
sc.GetTrueRange()

[Link] - [Top]
Type: Intermediate Study Calculation Function

float GetTrueRange(SCBaseDataRef BaseDataIn, int Index);

float GetTrueRange(SCBaseDataRef BaseDataIn); Auto-looping only.

The sc.GetTrueRange() function calculates the True Range of a bar at Index. The result is returned as a single 
float value.

Parameters

• BaseDataIn.
• Index.

Example

float TrueRange = sc.GetTrueRange(sc.BaseDataIn);



            
sc.GetUserDrawingByLineNumber()

[Link] - [Top]
Refer to the sc.GetUserDrawingByLineNumber() section on the Using Tools from an Advanced Custom Study 
page for information on this function.

sc.GetUserDrawnChartDrawing()

[Link] - [Top]
Refer to the sc.GetUserDrawnChartDrawing() section on the Using Tools from an Advanced Custom Study page 
for information on this function.

sc.GetUserDrawnDrawingByLineNumber()

[Link] - [Top]
Refer to the sc.GetUserDrawnDrawingByLineNumber() section on the Using Tools from an Advanced Custom 
Study page for information on this function.

sc.GetUserDrawnDrawingsCount()

[Link] - [Top]
Type: Function

int GetUserDrawnDrawingsCount(int ChartNumber, int ExcludeOtherStudyInstances);

The sc.GetUserDrawnDrawingsCount function 

Parameters

• ChartNumber: 
• ExcludeOtherStudyInstances: 

sc.GetValueFormat()

[Link] - [Top]
Type: Function

int GetValueFormat();

Example

            
sc.GetVolumeAtPriceDataForStudyProfile()

[Link] - [Top]
Type: Function

int GetVolumeAtPriceDataForStudyProfile(const int StudyID, const int ProfileIndex, const int PriceIndex, 
s_VolumeAtPriceV2& VolumeAtPrice);

The sc.GetVolumeAtPriceDataForStudyProfile function fills out a s_VolumeAtPriceV2 structure passed to the 
function. When filled in, the structure contains the volume data for a price level for the specified Volume Profile or 
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TPO profile. 

The Volume Profile can be obtained from a TPO Profile Chart or Volume by Price study on the chart. 

TPO profiles also contain volume data at each price level which can be obtained. In the case of TPO Profiles, the 
s_VolumeAtPriceV2::NumberOfTrades member contains the number of TPOs at the price level.

The function returns 1 if successful. Otherwise, 0 is returned. 

For an example to use this function, refer to the scsf_GetVolumeAtPriceDataForStudyProfileExample function in /
ACS_Source/Studies2.cpp file in the Sierra Chart installation folder.

Parameters

• StudyID: The unique study identifier for the Volume by Price or TPO Profile Chart study. Refer to 
UniqueStudyInstanceIdentifiers.

• ProfileIndex: The zero-based index of the volume profile relative to the end of the chart. 0 equals the latest 
profile in the chart at the end or rightmost side. This needs to always be set to a positive number. 

• PriceIndex: The zero-based price index. Zero is the lowest price and increasing numbers are for increasing 
prices. The last valid PriceIndex can be determined by calling sc.GetNumPriceLevelsForStudyProfile and 
subtracting 1.

• VolumeAtPrice: A reference to the s_VolumeAtPriceV2 data structure. This structure will be filled in 
with the volume data for PriceIndex when the function returns. For the data members of this structure, 
refer to the /ACS_Source/VAPContainer.h file. To access the data members of this structure, just simply 
directly access the member variables. There are no functions used with it.

sc.GetYValueForChartDrawingAtBarIndex()

[Link] - [Top]
Type: Function

int32_t GetYValueForChartDrawingAtBarIndex(const int32_t ChartNumber, const int32_t IsUserDrawn, 
const int32_t LineNumber, const int32_t LineIndex, const int32_t BarIndex1, int32_t BarIndex2, float& 
YValue1, float& YValue2);

Parameters

• ChartNumber.
• IsUserDrawn
• LineNumber
• LineIndex
• BarIndex1.
• BarIndex2.
• YValue1
• YValue2

Example

            
sc.HeikinAshi()

[Link] - [Top]
Type: Function

void HeikinAshi(SCBaseDataRef BaseDataIn, SCSubgraphRef HeikinAshiOut, int Index, int Length, int 
SetCloseToCurrentPriceAtLastBar);
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void HeikinAshi(SCBaseDataRef BaseDataIn, SCSubgraphRef HeikinAshiOut, int Length, int 
SetCloseToCurrentPriceAtLastBar); Auto-looping only.

Parameters

• BaseDataIn.
• HeikinAshiOut. For this function, sc.Subgraph[].Arrays[0-2] (Extra Arrays) are used for additional results 

output. HeikinAshiOut.Data is the Open price array. HeikinAshiOut.Arrays[0] is the High price array. 
HeikinAshiOut.Arrays[1] is the Low price array. HeikinAshiOut.Arrays[2] is the Last/Close price array. 

• Index.
• Length.
• SetCloseToCurrentPriceAtLastBar: When this is set to a nonzero value, then the last/close price of the 

last Heikin-Ashi bar is set to the current price of the underlying data.
sc.Highest()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Highest(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef Highest(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.Highest() function calculates the highest value of the data in FloatArrayIn over the specified Length 
beginning at Index. The result is put into the FloatArrayOut array.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.Highest(sc.BaseDataIn[SC_HIGH], sc.Subgraph[0], 20);

float Highest = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.HullMovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef HullMovingAverage (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int 
Index, int Length);

SCFloatArrayRef HullMovingAverage (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int 
Length); Auto-looping only.

The sc.HullMovingAverage() function calculates the Hull Moving Average study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 



and additional results output.
• Index.
• Length.

Example

sc.HullMovingAverage(sc.BaseData[SC_LAST], sc.Subgraph[0], 10);

float HullMovingAverage = sc.Subgraph[0][sc.Index]; //Access the study value 
at the current index
            
sc.HurstExponent()

[Link] - [Top]
Type: Function

SCFloatArrayRef HurstExponent (SCFloatArrayRef In, SCSubgraphRef Out, int Index, int LengthIndex);

SCFloatArrayRef HurstExponent (SCFloatArrayRef In, SCSubgraphRef Out, int LengthIndex); Auto-looping 
only.

Parameters

• In.
• Out.
• Index.
• LengthIndex.

Example

            
sc.InstantaneousTrendline()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef InstantaneousTrendline(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, 
int Index, int Length);

SCFloatArrayRef InstantaneousTrendline(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, 
int Length); Auto-looping only.

The sc.InstantaneousTrendline() function calculates Ehlers' Instantaneous Trendline study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.InstantaneousTrendline(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 10);

float InstantaneousTrendline = sc.Subgraph[0][sc.Index]; //Access the study 
value at the current index



            
sc.InverseFisherTransform()

[Link] - [Top]
Type: Function

void InverseFisherTransform (SCFloatArrayRef In, SCSubgraphRef Out, int Index, int HighestLowestLength, 
int MovingAverageLength, int MovAvgType);

void InverseFisherTransform (SCFloatArrayRef In, SCSubgraphRef Out, int HighestLowestLength, int 
MovingAverageLength, int MovAvgType); Auto-looping only.

Parameters

• In.
• Out.
• Index.
• HighestLowestLength.
• MovingAverageLength.
• MovAvgType.

Example

            
sc.InverseFisherTransformRSI()

[Link] - [Top]
Type: Function

void InverseFisherTransformRSI (SCFloatArrayRef In, SCSubgraphRef Out, int Index, int RSILength, int 
InternalRSIMovAvgType, int RSIMovingAverageLength, int MovingAverageOfRSIType);

void InverseFisherTransformRSI (SCFloatArrayRef In, SCSubgraphRef Out, int RSILength, int 
InternalRSIMovAvgType, int RSIMovingAverageLength, int MovingAverageOfRSIType); Auto-looping 
only.

Parameters

• In.
• Out.
• Index.
• RSILength.
• InternalRSIMovAvgType.
• RSIMovingAverageLength.
• MovingAverageOfRSIType.

Example

            
sc.IsChartDataLoadingCompleteForAllCharts()

[Link] - [Top]
Type: Function



int IsChartDataLoadingCompleteForAllCharts();

The sc.IsChartDataLoadingCompleteForAllCharts function returns a nonzero value when the loading of chart 
data from the local chart data files is complete for all charts within the Chartbook containing the chart that the 
study instance calling this function is applied to.

Otherwise, this function returns 0 while one or more charts is loading data from the local chart data files. 

Example

            bool LoadingIsComplete = 
sc.IsChartDataLoadingCompleteForAllCharts();
            
sc.IsChartDataLoadingInChartbook()

[Link] - [Top]
Type: Function

int IsChartDataLoadingInChartbook();

The sc.IsChartDataLoadingInChartbook() function returns 1 when it is called and an Intraday chart is loading 
data in the same Chartbook that the chart belongs to that the study instance is applied to. So this can be during the 
time the Chartbook is in the process of being opened or at any time after. An example of an intraday chart loading 
data would be when certain chart settings are changed through Chart >> Chart Settings.

If none of the Intraday charts are loading data within the Chartbook, then the return value is 0.

sc.IsChartNumberExist()

[Link] - [Top]
Type: Function

int IsChartNumberExist(int ChartNumber, const SCString& ChartbookFileName);

The sc.IsChartNumberExist function returns a value of 1 if the specified ChartNumber exists within the given 
ChartbookFileName, otherwise it returns a value of 0.

The parameter ChartbookFileName may be an empty string (""), in which case the Chartbook used to check for 
the ChartNumber is the Chartbook that contains the study from which this function is called. The 
ChartbookFileName must also contain the .cht extension, but it does not need to contain the complete path. Only 
the file name.

sc.IsChartZoomInStateActive()

[Link] - [Top]
Type: Function

int IsChartZoomInStateActive();

The sc.IsChartZoomInStateActive function returns 1 if Tools >> Zoom In mode is active for the chart the study 
instance is applied to. Otherwise, 0 is returned .

sc.IsDateTimeContainedInBarIndex()

[Link] - [Top]
Type: Function



int IsDateTimeContainedInBarIndex(const SCDateTime& DateTime, int BarIndex) const;

The sc.IsDateTimeContainedInBarIndex() function returns TRUE if the specified DateTime is within the time 
range of the specified BarIndex. The function returns FALSE otherwise.

Falling within the time range means that the DateTime is greater than or equal to the time represented by the bar 
and is less than the time represented by the next bar.

sc.IsDateTimeContainedInBarAtIndex()

[Link] - [Top]
Type: Function

bool IsDateTimeContainedInBarAtIndex(const SCDateTime& DateTime, int BarIndex);

Parameters

• DateTime.
• Index.

Example

            
sc.IsDateTimeInDaySession()

[Link] - [Top]
Type: Function

int IsDateTimeInDaySession(const SCDateTime& DateTime);

The sc.IsDateTimeInDaySession() function returns TRUE (non-zero value) or FALSE indicating whether the 
given DateTime is within the Day Session Times in Chart >> Chart Settings. DateTime is a SCDateTime type.

Example

int IsInDaySession = sc.IsDateTimeInDaySession(sc.BaseDateTimeIn[sc.Index]+ 
1*HOURS);
            
sc.IsDateTimeInEveningSession()

[Link] - [Top]
Type: Function

int IsDateTimeInEveningSession(const SCDateTime &DateTime);

The sc.IsDateTimeInEveningSession returns a value of 1 if the specified time in DateTime is within the defined 
hours for the Evening Session as set by the Evening Start and Evening End times and a 0 otherwise. If the option 
for Use Evening Session is not set, then this function returns a value of 0.

sc.IsDateTimeInSession()

[Link] - [Top]
Type: Function

int IsDateTimeInSession(const SCDateTime& DateTime);
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The sc.IsDateTimeInSession() function returns TRUE (non-zero value) or FALSE indicating whether the given 
DateTime is within the Session Times in Chart >> Chart Settings. DateTime is an SCDateTime type.

Example

int IsInSession = sc.IsDateTimeInSession(sc.BaseDateTimeIn[sc.Index]+ 
1*HOURS);
            
sc.IsIsSufficientTimePeriodInDate()

[Link] - [Top]
Type: Function

bool IsIsSufficientTimePeriodInDate(const SCDateTime& DateTime, float Percentage);

Parameters

• DateTime.
• Percentage.

Example

            
sc.IsMarketDepthDataCurrentlyAvailable()

[Link] - [Top]
Type: Function

int IsMarketDepthDataCurrentlyAvailable()

The sc.IsMarketDepthDataCurrentlyAvailable function returns 1 when the sc.SymbolData->BidDOM and 
sc.SymbolData->AskDOM contain market depth data at levels 1 and 2. This is an indication that market depth 
data is currently available in those arrays.

For additional information, refer to sc.SymbolData.

sc.IsNewBar()

[Link] - [Top]
Type: Function

bool IsNewBar(int BarIndex);

Parameters

• BarIndex.
sc.IsNewTradingDay()

[Link] - [Top]
Type: Function

bool IsNewTradingDay(int BarIndex);

The sc.IsNewTradingDay() function returns 1 if the chart bar index specified by the BarIndex parameter is the 
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start of a new trading day according to the Session Times set for the chart the study instance is applied to. 
Otherwise, zero is returned.

BarIndex is the same index used with the second array operator with sc.BaseData[][]. For additional information, 
refer to Working with ACSIL Arrays and Understanding Looping.

Even if the prior bar has the same date as the date of the BarIndex bar, this can still be the start of a new trading 
day in the case when reversed session times are used or when the Use Evening Session option is enabled. Refer to 
Session Times.

sc.IsReplayRunning()

[Link] - [Top]
Type: Function

int IsReplayRunning();

sc.IsReplayRunning() returns TRUE (1) if a replay is running on the chart the study instance is applied to or the 
replay is paused. Otherwise, it returns FALSE (0).

Internally this function simply checks the state of sc.ReplayStatus and checks if the replay is not stopped.

Example

int ReplayRunning = sc.IsReplayRunning();
            
sc.IsSwingHigh()

[Link] - [Top]
Type: Intermediate Study Calculation Function

int IsSwingHigh (SCFloatArrayRef FloatArrayIn, int Index, int Length);

int IsSwingHigh (SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.IsSwingHigh() function returns TRUE (1) if there is a Swing High. Otherwise, it returns FALSE (0).

Parameters

• FloatArrayIn.
• Index.
• Length.

Example

int SwingHigh = sc.IsSwingHigh(sc.BaseData[SC_HIGH],2);
            
sc.IsSwingLow()

[Link] - [Top]
Type: Intermediate Study Calculation Function

int IsSwingLow(SCFloatArrayRef FloatArrayIn, int Index, int Length);

int IsSwingLow(SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.IsSwingLow() function returns TRUE (1) if there is a Swing Low. Otherwise, it returns FALSE (0).
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Parameters

• FloatArrayIn.
• Index.
• Length.

Example

int SwingLow = sc.IsSwingLow(sc.BaseData[SC_LOW],2);
            
sc.IsVisibleSubgraphDrawStyle()

[Link] - [Top]
Type: Function

bool IsVisibleSubgraphDrawStyle(int DrawStyle);

Parameters

• DrawStyle: .
Example

            
IsWorkingOrderStatus()

[Link] - [Top]
Refer to the IsWorkingOrderStatus() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

IsWorkingOrderStatusIgnorePendingChildren()

[Link] - [Top]
Refer to the IsWorkingOrderStatusIgnorePendingChildren() section on the Automated Trading From an Advanced 
Custom Study page for information on this function.

sc.Keltner()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Keltner(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayIn, SCSubgrapRef 
SubgraphOut, int Index, int KeltnerMovAvgLength, unsigned int KeltnerMovAvgType, int 
TrueRangeMovAvgLength, unsigned int TrueRangeMovAvgType, float TopBandMultiplier, float 
BottomBandMultiplier);

SCFloatArrayRef Keltner(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayIn, SCSubgrapRef 
SubgraphOut, int KeltnerMovAvgLength, unsigned int KeltnerMovAvgType, int TrueRangeMovAvgLength, 
unsigned int TrueRangeMovAvgType, float TopBandMultiplier, float BottomBandMultiplier); Auto-looping 
only.

The sc.Keltner() function calculates the Keltner study.

Parameters

• BaseDataIn.
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• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• KeltnerMovAvgLength.
• KeltnerMovAvgType.
• TrueRangeMovAvgLength.
• TrueRangeMovAvgType.
• TopBandMultiplier.
• BottomBandMultiplier.

Example

sc.Keltner(
    sc.BaseDataIn,

    sc.BaseDataIn[SC_LAST],
    sc.Subgraph[0],
    10,

    MOVAVGTYPE_SIMPLE,
    10,
    MOVAVGTYPE_WILDERS,
    1.8f,
    1.8f,
);

//Access the individual Keltner lines
float KeltnerAverageOut = sc.Subgraph[0][sc.Index];

float TopBandOut = sc.Subgraph[0].Arrays[0][sc.Index];

float BottomBandOut = sc.Subgraph[0].Arrays[1][sc.Index];

//Copy to Visible Subgraphs
sc.Subgraph[1][sc.Index] = TopBandOut;
sc.Subgraph[2][sc.Index] = BottomBandOut; 
            
sc.LaguerreFilter()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef LaguerreFilter(SCFloatArrayRef In, SCSubgraphRef Out, int IndexParam, float 
DampingFactor);

SCFloatArrayRef LaguerreFilter(SCFloatArrayRef In, SCSubgraphRef Out, float DampingFactor); Auto-looping 
only.

The sc.LaguerreFilter() function calculates the Laguerre Filter study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 

and additional results output.
• IndexParam.



• DampingFactor: A factor to determine the weight given to both current and previous values of the Input 
Data.

Example

sc.LaguerreFilter(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 0.8);

float LaguerreFilter = sc.Subgraph[0][sc.Index]; //Access the study value at 
the current index
            
sc.LinearRegressionIndicatorAndStdErr()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef LinearRegressionIndicatorAndStdErr(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, SCFloatArrayRef StdErr, int Length);

SCFloatArrayRef LinearRegressionIndicatorAndStdErr(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, SCFloatArrayRef StdErr, int Index, int Length); Auto-looping only.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• StdErr: .
• Index.
• Length.

Example

            
sc.LinearRegressionIntercept()

[Link] - [Top]
Type: Function

SCFloatArrayRef LinearRegressionIntercept(SCFloatArrayRef In, SCFloatArrayRef Out, int Index, int 
Length);

The LinearRegressionIntercept() function .

Parameters

• In: .
• Out: .
• Index: .
• Length: .

Example

            
sc.LinearRegressionSlope()

[Link] - [Top]
Type: Function



SCFloatArrayRef LinearRegressionSlope(SCFloatArrayRef In, SCFloatArrayRef Out, int Index, int Length);

The LinearRegressionSlope() function .

Parameters

• In: .
• Out: .
• Index: .
• Length: .

Example

            
sc.LinearRegressionIndicator()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef LinearRegressionIndicator(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Index, int Length);

SCFloatArrayRef LinearRegressionIndicator(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Length); Auto-looping only.

The sc.LinearRegressionIndicator() function calculates the Moving Average - Linear Regression study. The 
result is placed into FloatArrayOut at the array index specified by Index.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.LinearRegressionIndicator(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);

float LinearRegression = sc.Subgraph[0][sc.Index]; //Access the study value 
at the current index
            
sc.Lowest()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Lowest(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef Lowest(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); Auto-
looping only.

The sc.Lowest() function calculates the lowest value of the data in FloatArrayIn over the specified Length 
beginning at Index. The result is put into the FloatArrayOut array.

Parameters
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• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.Lowest(sc.BaseDataIn[SC_LOW], sc.Subgraph[0], 20);

float Lowest = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.MACD()

[Link] - [Top]
Type: Intermediate Study Calculation Function.

SCFloatArrayRef sc.MACD (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, int 
FastMALength, int SlowMALength, int MACDMALength, int MovAvgType);

SCFloatArrayRef sc.MACD (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int 
FastMALength, int SlowMALength, int MACDMALength, int MovAvgType); Auto-looping only.

The sc.MACD() function calculates the standard Moving Average Convergence Divergence study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• FastMALength.
• SlowMALength.
• MACDMALength.
• MovingAverageType.

Example

sc.MACD(sc.BaseData[SC_LAST], sc.Subgraph[0], 5, 10, 10, MOVAVGTYPE_SIMPLE);

//Access the individual lines
float MACD = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index

float MACDMovingAverage = sc.Subgraph[0].Arrays[2][sc.Index];

float MACDDifference = sc.Subgraph[0].Arrays[3][sc.Index];

//Copy to Visible Subgraphs
sc.Subgraph[1][sc.Index] = MACDMovingAverage;
sc.Subgraph[2][sc.Index] = MACDDifference;
            
sc.MakeHTTPBinaryRequest()

[Link] - [Top]
Type: Function



int MakeHTTPBinaryRequest(const SCString& URL);

The sc.MakeHTTPBinaryRequest() function is identical to sc.MakeHTTPRequest(), except that it is designed to 
be used in cases where the data returned by the Web server is non-text data.

When the request completes, the returned data from the Web server is placed into the sc.HTTPBinaryResponse 
variable and the study function will be called again. 

This response is a SCConstCharArray type and holds an array of bytes/characters. Refer to /ACS_Source/
SCStructures.h for additional information on this class type.

The return value is zero if there is an error. If there is no error, the return value is the request identifier which is 
later returned in the sc.HTTPRequestID member when the study function is called when the data is received after 
the response completes.

Parameters

• URL: The full URL of the website resource. Example: http://www.sierrachart.com/ACSILHTTPTest.txt. 
Can be HTTP or HTTPS for secure connections.

sc.MakeHTTPPOSTRequest()

[Link] - [Top]
Type: Function

int MakeHTTPPOSTRequest(const SCString& URL, const SCString& POSTData, const 
n_ACSIL::s_HTTPHeader* Headers, int NumberOfHeaders);

The sc.MakeHTTPPOSTRequest() function is identical to sc.MakeHTTPRequest(), except that it submits the 
request to the server as a POST operation rather than GET operation. It also supports additional parameters which 
are described below.

Parameters

• URL: The full URL of the website resource. Example: "https://www.sierrachart.com/Test/
ACSILPOSTTest.php"

• POSTData: The POST data to include in the request. See the example below.
• Headers: The address of a n_ACSIL::s_HTTPHeader structure of an additional header to add to the 

request. This can also be the address of an array. This can also be a null pointer (nullptr). If it is a single 
structure, set the NumberOfHeaders parameter to 1. If it is an array of n_ACSIL::s_HTTPHeader 
structures, specify the number of array elements with the NumberOfHeaders parameter documented 
below. 

• NumberOfHeaders: The number of headers specified with the Headers parameter. Set this to 0 if the 
Headersparameter is a null pointer.

Example

n_ACSIL::s_HTTPHeader HTTPHeader;
HTTPHeader.Name = "Custom";
HTTPHeader.Value = "Value";

// Make a request to the server.  
// When the request is complete and all of the data has been downloaded,  
// this study function will be called with the file placed into the
// sc.HTTPResponse character string array. 
if (!sc.MakeHTTPPOSTRequest("https://www.sierrachart.com/Test/
ACSILPOSTTest.php", "Message=PostData", &HTTPHeader, 1))
{
    sc.AddMessageToLog("Error making HTTP request.", 1);



}            
            
sc.MakeHTTPRequest()

[Link] - [Top]
Type: Function

int MakeHTTPRequest(const SCString& URL);

The sc.MakeHTTPRequest() function makes a website Hypertext Transfer Protocol (HTTP/HTTPS) request over 
the network. The website address and the file to request are contained in the URL parameter.

The URL parameter needs to contain the website address and the file to retrieve. Standard HTTP GET parameters 
can also be added.

This function is nonblocking and immediately returns.

When the request is complete, the response will be placed into the sc.HTTPResponse SCString member. At the 
time the request is complete, the study instance which made the request will be called and at that time the 
sc.HTTPResponse member can be checked.

If there is an error with making the request to the remote server or the server returns an error, sc.HTTPResponse 
will be set to "ERROR".

Returns 1 if successful. Returns 0 on error.

If sc.MakeHTTPRequest returns 0, then sc.HTTPResponse will be set to "HTTP_REQUEST_ERROR". 
Otherwise, sc.HTTPResponse will be set to an empty string after calling the sc.MakeHTTPRequest function and 
sc.HTTPResponse will be set to the response from the server when the server later responds after the study 
function returns.

It is only supported to make one request at a time. The current request must finish before another one can be made.

The only persistent memory used for a HTTP/HTTPS request will be the maximum size of the data received 
among the HTTP/HTTPS requests by a study. There will be some temporary memory use for the network socket 
connection, but that will get released when the request is complete. 

Also refer to sc.MakeHTTPBinaryRequest, sc.MakeHTTPPOSTRequest().

Each chart has its own HTTP object. Therefore, when the chart is closed, all of the outstanding HTTP requests are 
deleted and that time and will never complete. 

Example

enum {REQUEST_NOT_SENT = 0,  REQUEST_SENT, REQUEST_RECEIVED};
int& RequestState = sc.GetPersistentInt(1);

if (sc.Index == 0)
{
    if (RequestState == REQUEST_NOT_SENT)
    {
        // Make a request for a text file on the server. When the request is 
complete and all of the data
        //has been downloaded, this study function will be called with the 
file placed into the sc.HTTPResponse character string array.

        if (!sc.MakeHTTPRequest("https://www.sierrachart.com/
ACSILHTTPTest.txt"))



        {
            sc.AddMessageToLog("Error making HTTP request.", 1);
            
            // Indicate that the request was not sent. 
            // Therefore, it can be made again when sc.Index equals 0.
            RequestState = REQUEST_NOT_SENT;
        }
        else
        {   
            RequestState = REQUEST_SENT;
        }
    }
}

if (RequestState == REQUEST_SENT && sc.HTTPResponse != "")
{
    RequestState = REQUEST_RECEIVED;

    // Display the response from the Web server in the Message Log

    sc.AddMessageToLog(sc.HTTPResponse, 1); 
}
else if (RequestState == REQUEST_SENT && sc.HTTPResponse == "")
{
    //The request has not completed, therefore there is nothing to do so we 
will return
    return;
}
            
sc.Momentum()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Momentum(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef Momentum(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.Momentum() function calculates the momentum.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.Momentum(sc.BaseDataIn[SC_LAST], sc.Subgraph[0].Arrays[0], 20);

float Momentum = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            



sc.MovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef MovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, unsigned 
int MovingAverageType, int Index, int Length);

SCFloatArrayRef MovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, unsigned 
int MovingAverageType, int Length); Auto-looping only.

The sc.MovingAverage() function calculates a Moving Average of the specified Type and Length.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.
• MovingAverageType.

Example

sc.MovingAverage(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], MOVAVGTYPE_SIMPLE, 
20);

float MovingAverage = sc.Subgraph[0][sc.Index]; //Access the study value at 
the current index
            
sc.MovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

void MovingAverageCumulative(SCFloatArrayRef In, SCFloatArrayRef Out, int Index);

void MovingAverageCumulative(SCFloatArrayRef In, SCFloatArrayRef Out); Auto-looping only.

Parameters

• In.
• Out.
• Index.

Example

            
sc.MovingMedian()

[Link] - [Top]
Type: Function

SCFloatArrayRef MovingMedian(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, int 
Length);

SCFloatArrayRef MovingMedian(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Length);



The sc.MovingMedian() function calculates the Moving Median of the specified Length.

Parameters

• FloatArrayIn.
• SubgraphOut.
• Index.
• Length.

Example

SCSubgraphRef Median = sc.Subgraph[0];

SCInputRef InputData = sc.Input[0];
SCInputRef Length = sc.Input[1];
SCFloatArrayRef In = sc.BaseDataIn[InputData.GetInputDataIndex()];

sc.MovingMedian(In, Median,  Length.GetInt());
            
sc.MultiplierFromVolumeValueFormat()

[Link] - [Top]
Type: Function

float MultiplierFromVolumeValueFormat() const;

The sc.MultiplierFromVolumeValueFormat() function uses the Chart >> Chart Settings >> Symbol >> 
Volume Value Format setting to determine the multiplier to use to multiply a volume value by to return the actual 
true volume value.

This is used when volumes have fractional values that are stored as an integer. 

Example

float ActualVolume = sc.Volume[sc.Index] * 
sc.MultiplierFromVolumeValueFormat();
            
sc.NumberOfBarsSinceHighestValue()

[Link] - [Top]
Type: Intermediate Study Calculation Function

int NumberOfBarsSinceHighestValue (SCFloatArrayRef FloatArrayIn, int Index, int Length);

int NumberOfBarsSinceHighestValue (SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.NumberOfBarsSinceHighestValue() function calculates the number of bars between the highest value in 
the FloatArrayIn array, which is determined over the specified Length, and the Index element of the 
FloatArrayIn array. The highest value is calculated over the range from Index to Index-Length+1.

Parameters

• FloatArrayIn.
• Index.
• Length.

Example



int NumBars = sc.NumberOfBarsSinceHighestValue(sc.BaseDataIn[SC_LAST], 10);
            
sc.NumberOfBarsSinceLowestValue()

[Link] - [Top]
Type: Intermediate Study Calculation Function

int NumberOfBarsSinceLowestValue (SCFloatArrayRef FloatArrayIn, int Index, int Length);

int NumberOfBarsSinceLowestValue (SCFloatArrayRef FloatArrayIn, int Length); Auto-looping only.

The sc.NumberOfBarsSinceLowestValue() function calculates the number of bars between the lowest value in 
the FloatArrayIn array, which is determined over the specified Length, and the Index element of the 
FloatArrayIn array. The lowest value is calculated over the range from Index to Index-Length+1.

Parameters

• FloatArrayIn.
• Index.
• Length.

Example

int NumBars = sc.NumberOfBarsSinceLowestValue(sc.BaseDataIn[SC_LAST],  10);
            
sc.OnBalanceVolume()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef OnBalanceVolume (SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int 
Index);

SCFloatArrayRef OnBalanceVolume (SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut); Auto-
looping only.

The sc.OnBalanceVolume() function calculates the On Balance Volume study.

Parameters

• BaseDataIn.
• FloatArrayOut.
• Index.

Example

sc.OnBalanceVolume(sc.BaseDataIn, sc.Subgraph[0]);

float OnBalanceVolume = sc.Subgraph[0][sc.Index]; //Access the study value 
at the current index
            
sc.OnBalanceVolumeShortTerm()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef OnBalanceVolumeShortTerm(SCBaseDataRef BaseDataIn, SCFloatArrayRef 



FloatArrayOut, int Index, int Length);

SCFloatArrayRef OnBalanceVolumeShortTerm(SCBaseDataRef BaseDataIn, SCFloatArrayRef 
FloatArrayOut, int Length); Auto-looping only.

The sc.OnBalanceVolumeShortTerm() function calculates the On Balance Volume Short Term study.

Parameters

• BaseDataIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.OnBalanceVolumeShortTerm(sc.BaseDataIn, sc.Subgraph[0], 20);

float ShortTermOnBalanceVolume = sc.Subgraph[0][sc.Index]; //Access the 
study value at the current index
            
sc.OpenChartbook()

[Link] - [Top]
Type: Function

void OpenChartbook(const SCString& ChartbookFileName);

The sc.OpenChartbook function opens the Chartbook specified by the ChartbookFileName parameter. 

The ChartbookFileName must include the file extension (.cht). The ChartbookFileName can include the full 
path to the file, but is not required. 

If the full path is not specified, the default path to the data files, as defined by the Data Files Folder setting is used.

sc.OpenChartOrGetChartReference()

[Link] - [Top]
Type: Function

int OpenChartOrGetChartReference(s_ACSOpenChartParameters & ACSOpenChartParameters);

The sc.OpenChartOrGetChartReference function returns the Chart Number of a chart matching a given set of 
parameters if there is already an open chart within the Chartbook that contains the study calling the 
sc.OpenChartOrGetChartReference function, that matches all of the given set of parameters. In this case the 
Chart Number of that chart will be returned.

Otherwise, a new chart will be automatically opened with the given set of parameters, and the Chart Number of the 
new chart will be returned.

If there is an error encountered within the function, the function return value will be 0.

For an example to use this function, refer to the scsf_OpenChartOrGetChartReferenceExample function in the /
ACS_Source/studies.cpp file located in the Sierra Chart installation folder on your system.

If the chart that has been automatically opened with this function, does not need to be viewed, then its window can 
be minimized to prevent any graphics output which eliminates the CPU load related to graphics output.

After you obtain the Chart Number with this function, then you can access the data from this chart with the 
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sc.GetChartBaseData() function.

For efficiency, only call the sc.OpenChartOrGetChartReference function when sc.IsFullRecalculation is 
nonzero.

This function cannot be called from within the sc.SetDefaults code block. It will result in an incorrect Chart 
Number being used, when a Chartbook is being opened and one of the studies in the Chartbook makes a call to the 
sc.OpenChartOrGetChartReference() function. Therefore, it must be called below the sc.SetDefaults code 
block.

Parameters

The parameters of the requested chart are specified using the s_ACSOpenChartParameters structure. This 
structure contains the following parameters:

• PriorChartNumber: This is the first parameter that gets checked. If the 
sc.OpenChartOrGetChartReference function has been called at least once before, remember the Chart 
Number that gets returned, and set it into this parameter. This allows for a more efficient lookup. Set this 
parameter to 0 if the Chart Number is unknown.

• ChartDataType: Set this to DAILY_DATA for a Historical Daily data chart, or INTRADAY_DATA for 
an Intraday data chart.

• Symbol: Set this to the symbol for the requested chart. The symbol must be in the format required by the 
selected Service in Global Settings >> Data/Trade Service Settings. 

These will be the same symbols that you will see listed in File >> Find Symbol. 

When you need to use the Symbol of the chart the study function is on, the easiest way to get the correct 
symbol is to use the sc.Symbol ACSIL structure member.

• IntradayBarPeriodType: This is used for an Intraday chart and sets the period/type of the chart bar. Must 
be one of the below values. It is also necessary to set the actual associated value through the 
IntradayBarPeriodLength member.
◦ IBPT_DAYS_MINS_SECS
◦ IBPT_VOLUME_PER_BAR
◦ IBPT_NUM_TRADES_PER_BAR
◦ IBPT_RANGE_IN_TICKS_STANDARD
◦ IBPT_RANGE_IN_TICKS_NEWBAR_ON_RANGEME
◦ IBPT_RANGE_IN_TICKS_TRUE
◦ IBPT_RANGE_IN_TICKS_FILL_GAPS
◦ IBPT_REVERSAL_IN_TICKS
◦ IBPT_RENKO_IN_TICKS
◦ IBPT_DELTA_VOLUME_PER_BAR
◦ IBPT_FLEX_RENKO_IN_TICKS
◦ IBPT_RANGE_IN_TICKS_OPEN_EQUAL_CLOSE
◦ IBPT_PRICE_CHANGES_PER_BAR
◦ IBPT_MONTHS_PER_BAR
◦ IBPT_POINT_AND_FIGURE
◦ IBPT_FLEX_RENKO_IN_TICKS_INVERSE_SETTINGS
◦ IBPT_ALIGNED_RENKO
◦ IBPT_RANGE_IN_TICKS_NEW_BAR_ON_RANGE_MET_OPEN_EQUALS_PRIOR_CLOSE
◦ IBPT_ACSIL_CUSTOM
◦ IBPT_HISTORICAL_DAILY_DATA_DAYS_PER_BAR

• To determine the Bar Period Type that the chart currently uses, call functions like 
sc.AreTimeSpecificBars(). 

• IntradayBarPeriodLength: This is used for Intraday charts, in conjunction with the 
IntradayBarPeriodType parameter.

• DaysToLoad: This sets the number of days of data that will be loaded into the chart whether it is a 
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Historical Daily chart or an Intraday chart. If this value is left at 0, then the Chart >> Chart Settings >> 
Use Number of Days to Load >> Days to Load setting of the calling chart is used. 

When getting a reference to an existing chart, if the existing chart has a higher Days to Load setting, then 
that chart will be returned and that Days to Load setting for the existing chart will remain. 

• SessionStartTime, SessionEndTime: These specify the primary Session Start and End times. These 
session times are optional and only apply to Intraday charts. If the session times are not specified, then the 
Intraday Session Times from Global Symbol Settings are used.

• EveningSessionStartTime, EveningSessionEndTime: The evening session times are optional, and only 
apply to Intraday charts. If the evening session times are not specified, then the Intraday Session Times 
from Global Symbol Settings are used.

• IntradayBarPeriodParm2: This is used when IntradayBarPeriodType is set to 
IBPT_FLEX_RENKO_IN_TICKS. This is the Trend Offset.

• IntradayBarPeriodParm3: This is used when IntradayBarPeriodType is set to 
IBPT_FLEX_RENKO_IN_TICKS. This is the Reversal Offset.

• IntradayBarPeriodParm4: This is used when IntradayBarPeriodType is set to 
IBPT_FLEX_RENKO_IN_TICKS. This is the New Bar When Exceeded option. This can be set to 1 or 0.

• HistoricalChartBarPeriod: In the case of when ChartDataType is set to DAILY_CHART, then this 
specifies the time period for each chart bar. It can be one of the following constants:
◦ HISTORICAL_CHART_PERIOD_DAYS
◦ HISTORICAL_CHART_PERIOD_WEEKLY
◦ HISTORICAL_CHART_PERIOD_MONTHLY
◦ HISTORICAL_CHART_PERIOD_QUARTERLY
◦ HISTORICAL_CHART_PERIOD_YEARLY

• HistoricalChartBarPeriodLengthInDays: When HistoricalChartBarPeriod is set to 
HISTORICAL_CHART_PERIOD_DAYS, then this variable can be set to the number of days per bar in 
a Historical Chart. The default is 1. This variable only applies to Historical charts and not Intraday charts. 

• int ChartLinkNumber: This can be optionally set to a nonzero Chart Link Number. The default is 0.
• ContinuousFuturesContractOption: This can be set to one of the following constants:

◦ CFCO_NONE
◦ CFCO_DATE_RULE_ROLLOVER
◦ CFCO_VOLUME_BASED_ROLLOVER
◦ CFCO_DATE_RULE_ROLLOVER_BACK_ADJUSTED
◦ CFCO_VOLUME_BASED_ROLLOVER_BACK_ADJUSTED

• LoadWeekendData: Set this to 1 to load weekend (Saturday and Sunday) data, the default, or to zero to 
not load weekend data. This only applies to Intraday charts.

• UseEveningSession: Set this to 1 to use the Session Times >> Evening Start and Evening End times set for 
the chart.

• HideNewChart: Set this to 1 to cause the chart to be hidden and not visible. It can be displayed through the 
CW menu. To minimize system resources, it is recommended to enable Global Settings >> General 
Settings >> GUI >> Application GUI >> Destroy Chart Windows When Hidden. 

• AlwaysOpenNewChart: Set this to 1 to always open a new chart when calling the 
sc.OpenChartOrGetChartReferencefunction function under all conditions.

• IsNewChart: This variable is set to 1, if a new chart is opened by the 
sc.OpenChartOrGetChartReferencefunction function. So this variable is not set by your study function 
but it is set by sc.OpenChartOrGetChartReferencefunction upon returning.

• IncludeColumnsWithNoData: Set this to 1, to enable the Include Columns With No Data setting for the 
chart.

• UpdatePriorChartNumberParametersToMatch: This variable only applies when PriorChartNumber 
has been set and the chart number specified actually exists within the Chartbook which contains the chart, 
which contains the study instance calling the sc.OpenChartOrGetChartReferencefunction function. 

When this is set to 1 and the chart parameters do not match the existing found chart, that chart will have its 
parameters updated to match. 

• ChartTimeZone: This is an optional parameter and specifies the Time Zone to use for the chart as a string. 
If is not specified, the global time zone will be used. The available time zones are listed in the /
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ACS_Source/SCConstants.h file. You can get the time zone for the chart, that your study instance is applied 
to, through the sc.GetChartTimeZone() function. 

sc.OpenFile()

[Link] - [Top]
Type: Function

int OpenFile(const SCString& PathAndFileName, const int Mode, int& FileHandle);

The sc.OpenFile function opens the file specified by PathAndFileName per the specified Mode and puts the File 
Handle into FileHandle.

The function returns True if the file is able to be opened in the specified Mode. Otherwise it returns False.

Parameters

• PathAndFileName: An SCString variable with the path and filename to the file.
• Mode: An enumeration that sets the mode in which the file will be opened. The following are available:

◦ FILE_MODE_CREATE_AND_OPEN_FOR_READ_WRITE
◦ FILE_MODE_OPEN_EXISTING_FOR_SEQUENTIAL_READING
◦ FILE_MODE_OPEN_TO_APPEND
◦ FILE_MODE_OPEN_TO_REWRITE_FROM_START

• FileHandle: A integer variable that contains the File Handle of the opened file. This handle is used with the 
sc.ReadFile and sc.WriteFile functions.

Also refer to sc.OpenFile, sc.CloseFile, sc.ReadFile, sc.WriteFile, sc.GetLastFileErrorCode.

sc.OrderQuantityToString()

[Link] - [Top]
Type: Function

void OrderQuantityToString(const t_OrderQuantity32_64 Value, SCString& OutputString);

Parameters

• Value: .
• OutputString: .

Example

            
sc.Oscillator()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Oscillator(SCFloatArrayRef FloatArrayIn1, SCFloatArrayRef FloatArrayIn2, 
SCFloatArrayRef FloatArrayOut, int Index);

SCFloatArrayRef Oscillator(SCFloatArrayRef FloatArrayIn1, SCFloatArrayRef FloatArrayIn2, 
SCFloatArrayRef FloatArrayOut); Auto-looping only.

The sc.Oscillator() function calculates the difference between FloatArrayIn1 and FloatArrayIn2.

Parameters
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• FloatArrayIn1.
• FloatArrayIn2.
• FloatArrayOut.
• Index.

Example

//Calculate the Oscillator between the first two extra arrays in 
sc.Subgraph[0]
// and output the results to sc.Subgraph[0].Data.
sc.Oscillator(sc.Subgraph[0].Arrays[0], sc.Subgraph[0].Arrays[1], 
sc.Subgraph[0])

 //Access the study value at the current index
float Oscillator = sc.Subgraph[0][sc.Index];
            
sc.Parabolic()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Parabolic(SCBaseDataRef BaseDataIn, SCDateTimeArray BaseDateTimeIn, SCSubgraphRef 
SubGraphOut, int Index, float InStartAccelFactor, float InAccelIncrement, float InMaxAccelFactor, unsigned 
int InAdjustForGap);

SCFloatArrayRef Parabolic(SCBaseDataRef BaseDataIn, SCDateTimeArray BaseDateTimeIn, SCSubgraphRef 
SubGraphOut, float InStartAccelFactor, float InAccelIncrement, float InMaxAccelFactor, unsigned int 
InAdjustForGap); Auto-looping only.

The sc.Parabolic() function calculates the standard parabolic study.

Parameters

• BaseDataIn.
• BaseDateTimeIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-4] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• InStartAccelFactor: The starting acceleration factor. For reference, refer to the default value with the 

Parabolic study in Sierra Chart.
• InAccelIncrement: The acceleration increment. For reference, refer to the default value with the Parabolic 

study in Sierra Chart.
• InMaxAccelFactor: The maximum acceleration factor. For reference, refer to the default value with the 

Parabolic study in Sierra Chart.
• InAdjustForGap: Set this to 1 to adjust the parabolic for price gaps. Otherwise, set it to 0.

Example

SCSubgraphRef Parabolic = sc.Subgraph[0];

sc.Parabolic(
    sc.BaseDataIn,
    sc.BaseDateTimeIn,

    Parabolic,
    sc.Index,
    StartAccelerationFactor.GetFloat(),
    AccelerationIncrement.GetFloat(),



    MaxAccelerationFactor.GetFloat(),
    AdjustForGap.GetYesNo(),
    InputDataHigh.GetInputDataIndex(),

    InputDataLow.GetInputDataIndex()
);

float SAR = Parabolic[sc.Index]; //Access the study value at the current 
index
            
sc.PauseChartReplay()

[Link] - [Top]
Type: Function

int PauseChartReplay(int ChartNumber);

The sc.PauseChartReplay function pauses a chart replay for the chart specified by the ChartNumber parameter. 
This function can only pause the replay for the single specified chart.

It is only possible to specify Chart Numbers that are within the same Chartbook which contains the chart which 
contains the study instance that this function is called from.

The chart replay is paused after the study function returns. 

Parameters

• ChartNumber: The number of the chart. Chart Numbers can be seen at the top line of a chart after the #. 
To pause a chart replay for the same chart the study instance is on, use sc.ChartNumber for this parameter.

Example

            int Result = sc.PauseChartReplay(sc.ChartNumber);
            
sc.PlaySound()

[Link] - [Top]
sc.AlertWithMessage()

[Link] - [Top]
Type: Function

int PlaySound(int AlertNumber);

int PlaySound(int AlertNumber, const SCString &AlertMessage, int ShowAlertLog = 0)

int PlaySound(SCString &AlertPathAndFileName, int NumberTimesPlayAlert = 1);

int PlaySound(const char *AlertPathAndFileName, int NumberTimesPlayAlert = 1);

int PlaySound(SCString &AlertPathAndFileName, int NumberTimesPlayAlert, const SCString 
&AlertMessage, int ShowAlertLog = 0)

int AlertWithMessage(int AlertNumber, const SCString& AlertMessage, int ShowAlertLog = 0)

int AlertWithMessage(int AlertNumber, const char* AlertMessage, int ShowAlertLog = 0)



To play an alert sound when a condition is TRUE, it is recommended to use the sc.SetAlert function, instead of the 
sc.PlaySound/sc.AlertWithMessage function, since it provides a more controlled logic for providing alerts.

The sc.PlaySound/sc.AlertWithMessage function is used to play the alert sound associated with the 
AlertNumber parameter or the file specified by the AlertPathAndFileName parameter. 

A sound will be played every time this function is called. There is no restriction logic used as is the case with the 
sc.SetAlert() function.

The alerts sounds are queued up and played asynchronously. This function returns 1 on success, and 0 on failure.

Refer to the scsf_LogAndAlertExample() function in the /ACS_Source/studies.cpp file in the Sierra Chart 
installation folder for example code to work with this function.

An Alert Message is added to the Alerts Log when this function is called. To open the Alerts Log, select Window 
>> Alert Manager >> Alerts Log.

Parameters

• AlertNumber: The AlertNumber parameter specifies a particular alert sound to play which is associated 
with this number. These Alert Numbers are configured through the Global Settings >> General Settings 
window. For complete documentation, refer to Alert Sound Settings. Specify one of the numbers which is 
supported in the Alert Sound Settings.

• AlertMessage: The alert message to add to the Alerts Log. AlertMessage can either be a SCString type or 
a plain C++ string. For information about AlertMessage and how to set this parameter, refer to the 
sc.AddAlertLine() function.

• ShowAlertLog: ShowAlertLog needs to be set to 1 to cause the Alerts Log to open up when a message is 
added. Otherwise, ShowAlertLog needs to be 0 or it can be left out. 

• AlertPathAndFileName: The complete path and filename text string for the wav sound file to play.
• NumberTimesPlayAlert: The number of times to play the specified Alert Number or specified sound file.

Example

sc.PlaySound(45); // Plays Alert Sound Number 45

sc.PlaySound(1,"My Alert Message");

sc.PlaySound(1,"My Alert Message that opens the Alerts Log",1);

sc.PlaySound("C:\WavFiles\MyAlert.wav",1,"My Alert Message"); 
            
sc.PriceValueToTicks()

[Link] - [Top]
Type: Function

unsigned int PriceValueToTicks(float PriceValue);

sc.PriceVolumeTrend()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef PriceVolumeTrend(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int 
Index);

SCFloatArrayRef PriceVolumeTrend(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut); Auto-
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looping only.

The sc.PriceVolumeTrend() function calculates the Price Volume Trend study.

Parameters

• BaseDataIn.
• FloatArrayOut.
• Index.

Example

sc.PriceVolumeTrend(sc.BaseDataIn, sc.Subgraph[0]);

float PriceVolumeTrends = sc.Subgraph[0][sc.Index]; //Access the study value 
at the current index
            
sc.RandomWalkIndicator()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef RandomWalkIndicator(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int 
Index, int Length);

SCFloatArrayRef RandomWalkIndicator(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int 
Length); Auto-looping only.

The sc.RandomWalkIndicator() function calculates the Random Walk Indicator study.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.

Example

sc.RandomWalkIndicator(sc.BaseDataIn, sc.Subgraph[0], 10);

//Access the individual lines
float High = sc.Subgraph[0][sc.Index];

float Low = sc.Subgraph[0].Arrays[0][sc.Index];

//Copy Low to a visible Subgraph
sc.Subgraph[1][sc.Index] = Low; 
            
sc.ReadFile()

[Link] - [Top]
Type: Function

int ReadFile(const int FileHandle, char* Buffer, const int BytesToRead, unsigned int* p_BytesRead);

The sc.ReadFile() function reads a file opened with sc.OpenFile() using the FileHandle. It reads the number of 



BytesToRead and stores them in Buffer. The actual number of bytes read is then stored in p_BytesRead, which 
could be less than the number of bytes requested, if for instance, it reaches the end of the file before reading in the 
requested number of bytes.

The function returns 0 if there is an error reading the bytes from the file (this does not include hitting the End of 
File). Otherwise, the function returns 1.

Parameters

• FileHandle: The File Handle to read the data from. This file handle is returned by the sc.OpenFile() 
function call.

• Buffer: The pointer to the buffer where the data read will be placed into. This buffer needs to be allocated 
ahead of calling this function. It can be allocated either on the stack or heap.

• BytesToRead: The size of the Buffer in bytes.
• p_BytesRead: A pointer to the variable that stores the actual number of bytes read from the file. This will 

not exceed BytesToRead.
Also refer to sc.OpenFile, sc.CloseFile, sc.ReadFile, sc.WriteFile, sc.GetLastFileErrorCode.

sc.ReadIntradayFileRecordAtIndex()

[Link] - [Top]
Type: Function

int ReadIntradayFileRecordAtIndex(int64_t Index, s_IntradayRecord& r_Record, 
IntradayFileLockActionEnum IntradayFileLockAction);

The sc.ReadIntradayFileRecordAtIndex() function is for reading the actual Intraday chart data file records in the 
Intraday chart data file for the chart the study instance is applied to which is calling this function. 

The Index parameter specifies the Intraday file index. It is a zero-based index.

For an example to use this function, refer to the function scsf_ReadFromUnderlyingIntradayFileExample in 
the /ACS_Source/Studies2.cpp file in the folder Sierra Chart is installed to. 

When reading records from the Intraday chart data file a lock is necessary. This is specified through the 
IntradayFileLockAction function parameter. The use of the lock must be completely efficient and proper during 
the reading of Intraday file records within a call into the study function. 

The lock will need to be obtained when reading the first record and released after reading the last record during the 
call to the study function. If only a single record is read, the lock will need to be obtained before reading that 
record and released after.

If reading multiple records, the first record needs to be read using this lock enumeration: 
IFLA_LOCK_READ_HOLD. When reading additional records but not the last record use: IFLA_NO_CHANGE. 
When reading the last record, use: IFLA_RELEASE_AFTER_READ. If there is only a need to read one record, 
then use: IFLA_LOCK_READ_RELEASE. 

The following are the values for the IntradayFileLockAction parameter: 

• IFLA_LOCK_READ_HOLD = 1
• IFLA_NO_CHANGE = 2
• IFLA_RELEASE_AFTER_READ = 3
• IFLA_LOCK_READ_RELEASE = 4

sc.ReadIntradayFileRecordForBarIndexAndSubIndex()

[Link] - [Top]
Type: Function



int ReadIntradayFileRecordForBarIndexAndSubIndex)(int BarIndex, int SubRecordIndex, 
s_IntradayRecord& r_Record, IntradayFileLockActionEnum IntradayFileLockAction);

The sc.ReadIntradayFileRecordForBarIndexAndSubIndex() function is for reading the Intraday chart data file 
records from the chart data file (.scid file extension) for the chart at a particular chart bar index. This will allow you 
to access all of the individual Intraday chart data records contained within each chart bar. 

This function should not be used to read the records in every chart bar at a time since that will cause the user 
interface of Sierra Chart to freeze for an extended time if there is a lot of tick by tick data loaded into the chart. It 
should be used for example only on the current day as needed. 

For an example to use this function, refer to the function 
scsf_ReadChartBarRecordsFromUnderlyingIntradayFileExample in the /ACS_Source/Studies2.cpp file. 

In the case of tick by tick data, the s_IntradayRecord& r_Record record parameter will have the Ask price in the 
High field and the Bid price in the Low field. The open will be 0.

When reading records from the Intraday chart data file a lock is necessary. This is specified through the 
IntradayFileLockAction function parameter. The use of the lock must be completely efficient and proper during 
the reading of Intraday file records within a call into the study function. The lock will need to be obtained when 
reading the first record and released after reading the last record during the call to the study function. If only a 
single record is read, the lock will need to be locked and released during the reading of that record.

If reading multiple records, the first record needs to be read using this lock enumeration: 
IFLA_LOCK_READ_HOLD. When reading additional records but not the last record use: IFLA_NO_CHANGE. 
When reading the last record, use: IFLA_RELEASE_AFTER_READ. If there is only a need to read one record, 
then use: IFLA_LOCK_READ_RELEASE. 

The sc.ReadIntradayFileRecordForBarIndexAndSubIndex() function is in no way affected by the Session 
Times for the chart containing the ACSIL function which calls this function. If you want to stop reading data 
outside of the Session Times, that needs to be implemented by you.

When Intraday records are combined into a Summary Trade, the first underlying Intraday file record index which is 
set to be the starting index for an Intraday chart bar, is the ending index among the underlying Intraday file records 
which makes up the summary trade. This is something to be aware of when using this function. In this case you are 
not going to necessarily going to get the first Intraday record associated with the specified BarIndex and when 
SubRecordIndex is set to 0.

sc.RecalculateChart()

[Link] - [Top]
Type: Function

int RecalculateChart(int ChartNumber);

The sc.RecalculateChart() function recalculates the chart specified by the ChartNumber parameter. The 
recalculation happens on a delay. It happens the next time the specified chart performs an update.

For more information about the ChartNumber parameter, refer to sc.ChartNumber.

This function is normally used after changing a study Input with functions like sc.SetChartStudyInputInt().

When using sc.RecalculateChart, the study arrays will not be cleared. The study function will be called with 
sc.Index, assuming auto looping, initially being set to 0. Your study needs to perform calculations that it normally 
does starting at that bar index. In the case of when opening the Chart Studies window and then pressing OK, in that 
particular case the study arrays are completely cleared and reallocated and will have a default value of 0 at each 
element. This clearing of arrays does not happen when sc.RecalculateChart is used.
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sc.RecalculateChartImmediate()

[Link] - [Top]
Type: Function

int RecalculateChart(int ChartNumber);

The sc.RecalculateChartImmediate() function recalculates the chart specified by the ChartNumber parameter. 
The recalculation happens immediately before the study function returns.

It is not possible to recalculate the chart that the study function instance that is calling this function is applied to. In 
this case 0 is returned and nothing happens.

For more information about the ChartNumber parameter, refer to sc.ChartNumber.

This function is normally used after changing a study Input with functions like sc.SetChartStudyInputInt().

When using sc.RecalculateChartImmediate, the study arrays will not be cleared. The study functions will be 
called with sc.Index, assuming auto looping, initially being set to 0. Your study needs to perform calculations that 
it normally does starting at that bar index. In the case of when opening the Chart Studies window and then pressing 
OK, in that particular case the study arrays are completely cleared and reallocated and will have a default value of 
0 at each element. This clearing of arrays does not happen when sc.RecalculateChartImmediate is used.

sc.RefreshTradeData()

[Link] - [Top]
Type: Function

int RefreshTradeData();

The sc.RefreshTradeData() function performs the very same action as selecting Trade >> Refresh Trade Data 
from Service. Refer to the Refresh Trade Data From Service documentation for further information.

Normally there is never a reason to use this function. It is generally never recommended to make a call to this 
function. It can cause a problem where the trading server ignores one or more requests related to the requests made 
in response to this function call if there are too many of them over a short period of time, potentially could cause an 
inconsistent state with the orders table in Sierra Chart, or Sierra Chart ignores the request because there is already 
an outstanding request in progress.

sc.RegionValueToYPixelCoordinate()

[Link] - [Top]
Type: Function

int RegionValueToYPixelCoordinate (float RegionValue, int ChartRegionNumber);

The sc.RegionValueToYPixelCoordinate function calculates the Y-axis pixel coordinate for the given 
RegionValue and the zero-based ChartRegionNumber which specifies the Chart Region. 

RegionValue will be a value within the Scale Range of the specified Chart Region. ChartRegionNumber is zero-
based.

The returned y-coordinate is in relation to the chart window itself. 

Example

int YPixelCoordinate = sc.RegionValueToYPixelCoordinate(sc.ActiveToolYValue, 
sc.GraphRegion);
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sc.RelayDataFeedAvailable()

[Link] - [Top]
Type: Function

void RelayDataFeedAvailable();

sc.RelayDataFeedUnavailable()

[Link] - [Top]
Type: Function

void RelayDataFeedUnavailable();

sc.RelayNewSymbol()

[Link] - [Top]
Type: Function

int RelayNewSymbol(const SCString& Symbol, int ValueFormat, float TickSize, const SCString& 
ServiceCode);

The sc.RelayNewSymbol function is used along with the sc.RelayTradeUpdate function to allow an Advanced 
Custom Study to be able to generate its own custom trading data which can be independently charted as a normal 
symbol through an Intraday chart.

The first step is to make a call to the sc.RelayNewSymbol function after Sierra_ Chart is connected to the data 
feed. Use the sc.ServerConnectionState member variable to determine when connected to the data feed.

The following are the parameters for this function:

• Symbol: The custom symbol for the trading data.
• ValueFormat: The ValueFormat for the symbol. 
• TickSize: The tick size for the symbol. This is a floating-point value.
• ServiceCode: The symbol can have a custom identifier associated with it when it is sent through the Sierra 

Chart DTC Protocol server. This is set into the Exchange field of messages. The ServiceCode is this 
identifier.

sc.RelayServerConnected()

[Link] - [Top]
Type: Function

int RelayServerConnected();

sc.RelayTradeUpdate()

[Link] - [Top]
Type: Function

int RelayTradeUpdate(SCString& Symbol, SCDateTime& DateTime, float TradeValue, unsigned int 
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TradeVolume, int WriteRecord);

The sc.RelayTradeUpdate function is used along with the sc.RelayNewSymbol function to allow an Advanced 
Custom Study to be able to generate its own custom trading data which can be independently charted as a normal 
symbol through an Intraday chart.

Call the sc.RelayTradeUpdate when the custom study wants to generate a trade for its own custom calculations 
and have that recorded in the Intraday data file for its custom symbol.

The following are the parameters for this function:

• Symbol: The custom symbol for the trading data.
• DateTime: The SCDateTime value for the trade in UTC.
• TradeValue: The value of the trade. This is a floating-point value.
• TradeVolume: The volume of the trade. This is an integer.
• WriteRecord: A flag indicating whether data should be written to the Intraday data file or not. Use 1 to 

cause the data to be written. Use 0 to cause the data not to be written.
sc.RemoveACSChartShortcutMenuItem()

[Link] - [Top]
Refer to the sc.RemoveACSChartShortcutMenuItem() page for information on this function, as it is part of the 
Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.RemoveStudyFromChart()

[Link] - [Top]
Type: Function

void RemoveStudyFromChart(const int ChartNumber, const int StudyID);

The sc.RemoveStudyFromChart removes a study from the chart. The study is identified by the ChartNumber 
parameter and the StudyID parameter. 

Parameters

• ChartNumber: The number of the chart. Chart Numbers can be seen at the top line of a chart after the #. 
To resume a chart replay for the same chart the study instance is on, use sc.ChartNumber for this 
parameter.

• StudyID: .
The study is removed after a delay. Not immediately.

sc.ResizeArrays()

[Link] - [Top]
Type: Function

int ResizeArrays(int NewSize);

sc.ResizeArrays() resizes all of the sc.Subgraph[].Data[] arrays to the size specified with the NewSize parameter. 
This function is only useful when you have set sc.IsCustomChart to 1 (TRUE). The function returns 0 if it fails to 
resize all the arrays. This function also affects the sc.DateTimeOut[] and sc.Subgraph[].DataColor[] arrays.

Example

sc.ResizeArrays(100); // Resize the arrays to 100 elements
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sc.ResumeChartReplay()

[Link] - [Top]
Type: Function

int ResumeChartReplay(int ChartNumber);

The sc.ResumeChartReplay function resumes a chart replay for the chart specified by the ChartNumber 
parameter.

It is only possible to specify Chart Numbers that are within the same Chartbook which contains the chart which 
contains the study instance that this function is called from.

The chart replay is resumed after the study function returns. 

Parameters

• ChartNumber: The number of the chart. Chart Numbers can be seen at the top line of a chart after the #. 
To resume a chart replay for the same chart the study instance is on, use sc.ChartNumber for this 
parameter.

Example

            int Result = sc.ResumeChartReplay(sc.ChartNumber);
            
sc.RGBInterpolate()

[Link] - [Top]
Type: Function

COLORREF RGBInterpolate(const COLORREF& Color1, const COLORREF& Color2, float ColorDistance);

The sc.RGBInterpolate() function returns the color at the RGB distance between Color1 and Color2, where 
ColorDistance is a value between 0 and 1. If ColorDistance is 0, then Color1 is returned. If ColorDistance is 1, 
then Color2 is returned. If ColorDistance is 0.5f, then the color half way between Color1 and Color2 is returned.

Example

COLORREF NewColor = sc.RGBInterpolate(RGB(255,0,0), RGB(0,255,0), 0.5);
            
sc.Round()

[Link] - [Top]
Type: Function

int Round(float Number)

The sc.Round() function rounds the given floating-point Number to the nearest integer.

Example

int Rounded = sc.Round(1.2);

//1.2 rounded will be equal to 1
            
sc.RoundToTickSize() / sc.RoundToIncrement()



[Link] - [Top]
Type: Function

float RoundToTickSize(float Number, float Increment)

The sc.RoundToTickSize() and sc.RoundToIncrement() functions round the given floating-point Number to the 
nearest Increment. These functions are the same, they just have different names.

Example

int Rounded = sc.RoundToTickSize(1.2,0.25);

//1.2 rounded to the increment of .25 will equal 1.25
            
sc.RSI()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef RSI(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, unsigned int 
MovingAverageType, int Length)

SCFloatArrayRef RSI(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, unsigned int 
MovingAverageType, int Length) Auto-looping only.

The sc.RSI() function calculates the Wilders Relative Strength Index study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.
• MovingAverageType.

Example

sc.RSI(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], MOVAVGTYPE_SIMPLE, 20);

float RSI = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.SaveChartbook()

[Link] - [Top]
Type: Function

int SaveChartbook();

The sc.SaveChartbook() function will save the Chartbook containing the chart the study function instance is 
applied to.

This saving occurs immediately when this function is called and will be complete when it returns. So it occurs 
synchronously.

sc.SaveChartImageToFileExtended()



[Link] - [Top]
Type: Function

void SaveChartImageToFileExtended(int ChartNumber, SCString& OutputPathAndFileName, int Width, int 
Height, int IncludeOverlays);

The sc.SaveChartImageToFileExtended() function saves the chart specified by the ChartNumber parameter to 
the file specified by the OutputPathAndFileName parameter. The saving of the chart occurs on a delay and 
happens after the study function returns.

If this function is called multiple times during a call into a study function, only the most recent call will be 
processed. The other calls to this function will be disregarded.

A chart image can be taken with this function, when it is hidden (Window >> Hide Window). Although the 
IncludeOverlays parameter must be set to 0 in this case. A chart image cannot be taken when it is destroyed. Refer 
to the setting DestroyChartWindowsWhenHidden.

Parameters

• ChartNumber: The Chart Number of the chart to save. The chart must be within the same Chartbook as 
the chart containing study instance this function is called from.

• OutputPathAndFileName: The path and filename to save the chart image to. The format of the image is 
PNG so the file extension should be PNG.

• Width: The width of the chart image in pixels. The chart will be resized if this is set to a nonzero value. Set 
this to 0 to not use this parameter.

• Height: The height of the chart image in pixels. The chart will be resized if this is set to a nonzero value. 
Set this to 0 to not use this parameter. 

• IncludeOverlays: When this is set to 1 or a nonzero value, then any other windows which overlay the chart 
will also be included in the chart image.

Also refer to sc.SaveChartImageToFile and sc.UploadChartImage(). 

Example

sc.SaveChartImageToFileExtended( sc.ChartNumber, "ImageFilename.PNG", 0, 0, 
0);
            
sc.SecondsSinceStartTime()

[Link] - [Top]
Type: Function

int SecondsSinceStartTime(const SCDateTime& BarDateTime);

The sc.SecondsSinceStartTime() function returns the number of seconds from the beginning of the trading session 
as defined by the Start Time until the given BarDateTime parameter.

sc.SecurityType

[Link] - [Top]
Type: Function.

The sc.SecurityType() function returns the security type for the symbol of the chart the study is applied to. The 
return type is n_ACSIL::DTCSecurityTypeEnum.

It returns one of the following values. Currently it is only set for some Data/Trading services. 

• n_ACSIL::SECURITY_TYPE_UNSET = 0
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• n_ACSIL::SECURITY_TYPE_FUTURES = 1
• n_ACSIL::SECURITY_TYPE_STOCK = 2
• n_ACSIL::SECURITY_TYPE_FOREX = 3
• n_ACSIL::SECURITY_TYPE_INDEX = 4
• n_ACSIL::SECURITY_TYPE_FUTURES_STRATEGY = 5
• n_ACSIL::SECURITY_TYPE_FUTURES_OPTION = 7
• n_ACSIL::SECURITY_TYPE_STOCK_OPTION = 6
• n_ACSIL::SECURITY_TYPE_INDEX_OPTION = 8
• n_ACSIL::SECURITY_TYPE_BOND = 9
• n_ACSIL::SECURITY_TYPE_MUTUAL_FUND = 10

sc.SendEmailMessage

[Link] - [Top]
Type: Function

int SendEmailMessage(const SCString& ToEmailAddress, const SCString& Subject, const SCString& 
MessageBody);

The sc.SendEmailMessage function will send an email message to the ToEmailAddress with the given Subject 
and MessageBody.

There are sending limits which will be applied over a period of time. So you cannot always expect an email 
message to be sent when using this function. 

Parameters

• ToEmailAddress: The email address to which the email is to be sent.
• Subject: The subject of the email to be sent.
• MessageBody: The body of the email message to be sent.

sc.SessionStartTime()

[Link] - [Top]
Type: Function

int SessionStartTime();

The sc.SessionStartTime() function gets the start of the trading day in Intraday charts which is based on the 
Session Times set in Chart >> Chart Settings. Normally this is the Session Times >>Start Time.

If Use Evening Session is enabled in the Chart Settings, then this function returns the Start Time of the evening 
session.

The value returned is a Time Value.

Example

int StartTime = sc.SessionStartTime();
            
sc.SetACSChartShortcutMenuItemChecked()

[Link] - [Top]
Refer to the sc.SetACSChartShortcutMenuItemChecked() page for information on this function, as it is part of the 
Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.SetACSChartShortcutMenuItemDisplayed()
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[Link] - [Top]
Refer to the sc.SetACSChartShortcutMenuItemDisplayed() page for information on this function, as it is part of the 
Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.SetACSChartShortcutMenuItemEnabled()

[Link] - [Top]
Refer to the sc.SetACSChartShortcutMenuItemEnabled() page for information on this function, as it is part of the 
Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.SetACSToolButtonText()

[Link] - [Top]
Refer to the sc.SetACSToolButtonText() page for information on this function, as it is part of the Advanced 
Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.SetACSToolEnable()

[Link] - [Top]
Refer to the sc.SetACSToolEnable() page for information on this function, as it is part of the Advanced Custom 
Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.SetACSToolToolTip()

[Link] - [Top]
Refer to the sc.SetACSToolToolTip() page for information on this function, as it is part of the Advanced Custom 
Study Interaction With Menus, Control Bar Buttons, Pointer Events documentation.

sc.SetAlert()

[Link] - [Top]
Type: Function

int SetAlert(int AlertNumber, int Index, SCString Message);

int SetAlert(int AlertNumber, int Index);

int SetAlert(int AlertNumber, SCString Message); Auto-looping only.

int SetAlert(int AlertNumber); Auto-looping only.

The sc.SetAlert() function will play an alert sound and add a message to the Window >> Alert Manager >> Log. 

This can be used when you have a condition that you want to provide a signal for at the specified 
sc.Subgraph[].Data array Index. Index is a parameter to the function specifying the array index the alert is 
associated with. 

The versions of the functions that do not use this parameter, internally set it to sc.Index when using Automatic 
Looping.

To open the Alerts Log, select Window >> Alert Manager >> Log on the menu.

Since the sc.Subgraph[].Data[] arrays directly correspond to the sc.BaseData[][] arrays, Index corresponds to the 
sc.BaseData[][] arrays indexes. If you are using Automatic Looping, then the Index parameter is automatically set 
for you and does not need to be specified.

The AlertNumber parameter sets an Alert Sound Number to play. This can be anywhere from 1 to 150. To 
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configure the specific sound file to play for a particular Alert Number, select Global Settings >> General Settings 
>> Alerts on the Sierra Chart menu. For more information, refer to the Alert Sound Settings.

Using an AlertNumber of 0 means there will be no Alert Sound played.

The optional Message parameter specifies the text message to be added to the Alerts Log. If it is not specified, a 
standard message will be added to the log.

If you set an Alert on an Index that is not at the end of a sc.Subgraph[].Data array, it will be ignored. However, if 
there are multiple chart bars added during an update, the alerts will be processed for those new bars as well as the 
prior bar. Therefore, if you are providing an alert on a bar which has just closed, it will be processed.

If historical data is being downloaded in the chart, then calls to sc.SetAlert() are ignored. This is to prevent Alert 
sounds and Messages from occurring when historical data is being downloaded.

During a call into a study function, if there are multiple calls to sc.SetAlert() at the same or different bar indexes, 
only one will actually generate an alert. The rest will be ignored. However, if sc.ResetAlertOnNewBar is set to a 
nonzero value, then calling sc.SetAlert() at different bar indexes will generate separate alerts.

If at every call into the study function you make a call to sc.SetAlert(), only the first time sc.SetAlert() is called 
will that generate an alert. There must be at least one call into the study function where sc.SetAlert() is not called, 
to reset the internal alert state for the study to allow for another call to sc.SetAlert() to generate an alert. However, 
if sc.ResetAlertOnNewBar is set to a nonzero value, then calling sc.SetAlert() at a new bar index will generate a 
new alert.

The sc.AlertOnlyOncePerBar and the sc.ResetAlertOnNewBar variables work with sc.SetAlert(). They control the 
alert processing. These variables only need to be set once in the sc.SetDefaults code block.

Even if sc.AlertOnlyOncePerBar it is set to 0, then multiple calls to sc.SetAlert() during a call into a study 
function at the same or different bar indexes, will still only generate one alert, as explained above.

For an example to work with the sc.SetAlert() function, see scsf_SimpMovAvg() in studies.cpp inside the 
ACS_Source folder in the Sierra Chart installation folder.

When the alert by the sc.SetAlert() function is processed, and a message is added to the Alerts Log, the Alerts Log 
can be automatically opened by enabling the Global Settings >> General Settings >> Alerts >> Additional 
Settings >> Show Alerts Log on Study Alert option. 

Example

sc.SetAlert(5, "Condition #1 is TRUE.");
            
The Study Summary Window will use the Study Summary: Alert True Background color set through the 
Graphics Settings window for the displayed study Subgraphs for a study included in the Study Summary window, 
when the Alert Condition (alert state) is true for a study.

An ACSIL study can set the alert state for itself to true for the last bar by using the following code. This assumes 
Automatic Looping is being used.

Example

if (sc.Index == sc.ArraySize - 1)
    sc.SetAlert(1); 
            
sc.SetAttachedOrders()

[Link] - [Top]
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Type: Function

void SetAttachedOrders(const s_SCNewOrder& AttachedOrdersConfiguration);

Refer to the sc.SetAttachedOrders() section on the Automated Trading From an Advanced Custom Study page for 
information on this function.

sc.SetBarPeriodParameters()

[Link] - [Top]
Type: Function

void SetBarPeriodParameters(const n_ACSIL::s_BarPeriod& BarPeriod);

The sc.SetBarPeriodParameters() function sets the chart bar period parameters according to the structure of type 
n_ACSIL::s_BarPeriod which is passed to the function as BarPeriod.

After calling the sc.SetBarPeriodParameters() function, the changes go into effect after returning from your 
ACSIL study function. The necessary chart reload will occur before the next call into the study function.

The n_ACSIL::s_BarPeriod structure members are the following:

• s_BarPeriod::ChartDataType: Can be one of the following:
◦ DAILY_DATA = 1
◦ INTRADAY_DATA = 2

• If this is not set, the chart will retain the current setting.
• s_BarPeriod::HistoricalChartBarPeriodType: Can be one of the following:

◦ HISTORICAL_CHART_PERIOD_DAYS = 1
◦ HISTORICAL_CHART_PERIOD_WEEKLY = 2
◦ HISTORICAL_CHART_PERIOD_MONTHLY = 3
◦ HISTORICAL_CHART_PERIOD_QUARTERLY = 4
◦ HISTORICAL_CHART_PERIOD_YEARLY = 5

• s_BarPeriod::HistoricalChartDaysPerBar: When s_BarPeriod::HistoricalChartBarPeriodType is set 
to HISTORICAL_CHART_PERIOD_DAYS, then this specifies the number of days per historical chart 
bar.

• s_BarPeriod::IntradayChartBarPeriodType: The type of bar period to be used in the case of an Intraday 
chart. To determine the chart data type, use s_BarPeriod::ChartDataType. For example, set to the 
enumeration value IBPT_DAYS_MINS_SECS for an Intraday Chart Bar Period Type of Days-Minutes-
Seconds. Can be any of the following constants:
◦ IBPT_DAYS_MINS_SECS = 0: s_BarPeriod::IntradayChartBarPeriodParameter1 is the 

number of seconds in one bar in an Intraday chart. This is set by the Days-Mins-Secs setting in the 
Chart >> Chart Settings window for the chart. For example, for a 1 Minute chart this will be set to 
60. For a 30 Minute chart this will be set to 1800. 

◦ IBPT_VOLUME_PER_BAR = 1
◦ IBPT_NUM_TRADES_PER_BAR = 2
◦ IBPT_RANGE_IN_TICKS_STANDARD = 3
◦ IBPT_RANGE_IN_TICKS_NEWBAR_ON_RANGEMET = 4
◦ IBPT_RANGE_IN_TICKS_TRUE = 5
◦ IBPT_RANGE_IN_TICKS_FILL_GAPS = 6
◦ IBPT_REVERSAL_IN_TICKS = 7
◦ IBPT_RENKO_IN_TICKS = 8
◦ IBPT_DELTA_VOLUME_PER_BAR = 9
◦ IBPT_FLEX_RENKO_IN_TICKS = 10
◦ IBPT_RANGE_IN_TICKS_OPEN_EQUAL_CLOSE = 11
◦ IBPT_PRICE_CHANGES_PER_BAR = 12
◦ IBPT_MONTHS_PER_BAR = 13
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◦ IBPT_POINT_AND_FIGURE = 14
◦ IBPT_FLEX_RENKO_IN_TICKS_INVERSE_SETTINGS = 15
◦ IBPT_ALIGNED_RENKO = 16
◦ IBPT_RANGE_IN_TICKS_NEW_BAR_ON_RANGE_MET_OPEN_EQUALS_PRIOR_CLOSE 

= 17
◦ IBPT_ACSIL_CUSTOM = 18: This is used when the chart contains an advanced custom study that 

creates custom chart bars. The study name is contained within 
s_BarPeriod::ACSILCustomChartStudyName. For complete documentation for building custom 
chart bars, refer to ACSIL Interface - Custom Chart Bars.

◦ IBPT_HISTORICAL_DAILY_DATA_DAYS_PER_BAR = 10000
• s_BarPeriod::IntradayChartBarPeriodParameter1: The first parameter for the bar period to be used. In 

the case of IntradayChartBarPeriodType being set to IBPT_DAYS_MINS_SECS, this will be set to the 
number of seconds. In the case of IntradayChartBarPeriodType being set 
IBPT_FLEX_RENKO_IN_TICKS, this would be the Bar Size value in ticks.

• s_BarPeriod::IntradayChartBarPeriodParameter2: The second parameter for the bar period that to be 
used. For example, this would be the Trend Offset value when using IBPT_FLEX_RENKO_IN_TICKS 
for the Intraday Chart Bar Period Type. If this parameter is unused for the Intraday Chart Bar Period Type, 
then either do not set this value or set it to 0.

• s_BarPeriod::IntradayChartBarPeriodParameter3: The third parameter for the bar period that to be 
used. For example, this would be the Reversal Offset value when using 
IBPT_FLEX_RENKO_IN_TICKS for the Intraday Chart Bar Period Type. If this parameter is unused for 
the Intraday Chart Bar Period Type, then either do not set this value or set it to 0.

• s_BarPeriod::IntradayChartBarPeriodParameter4: The fourth parameter for the bar period that is being 
used. For example, this would be the Renko New Bar Mode setting when using any of the Renko Intraday 
Chart Bar Period Types. If this parameter is unused for the Intraday Chart Bar Period Type, then either do 
not set this value or set it to 0.

• s_BarPeriod::ACSILCustomChartStudyName: Not relevant when setting bar period parameters.
Example

n_ACSIL::s_BarPeriod NewBarPeriod;
NewBarPeriod.ChartDataType = INTRADAY_DATA;
NewBarPeriod.IntradayChartBarPeriodType = IBPT_DAYS_MINS_SECS;
NewBarPeriod.IntradayChartBarPeriodParameter1 = 300;// 300 seconds per bar 
which is 5 minutes

//Set the bar period parameters. This will go into effect after the study 
function returns.
sc.SetBarPeriodParameters(NewBarPeriod);      
            
sc.SetChartStudyInputChartStudySubgraphValues()

[Link] - [Top]
Type: Function

int SetChartStudyInputChartStudySubgraphValues(int ChartNumber, int StudyID, int InputIndex, 
s_ChartStudySubgraphValues ChartStudySubgraphValues);

The sc.SetChartStudyInputChartStudySubgraphValues() function .

Parameters

• ChartNumber: .
• StudyID: .
• InputIndex: .
• ChartStudySubgraphValues: .
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Example

            
sc.SetChartWindowState

[Link] - [Top]
Type: Function

int SetChartWindowState(int ChartNumber, int WindowState);

The sc.SetChartWindowState function is used to minimize, restore or maximize the chart specified by the 
ChartNumber parameter in the same Chartbook containing the chart the study instance is applied to.

The following are the possible values for WindowState:

• CWS_MINIMIZE = 1
• CWS_RESTORE = 2
• CWS_MAXIMIZE = 3

The function returns 1 on success and 0 if the Chart Number is not found.

sc.SetCombineTradesIntoOriginalSummaryTradeSetting

[Link] - [Top]
Type: Function

void sc.SetCombineTradesIntoOriginalSummaryTradeSetting(int NewState);

The sc.SetCombineTradesIntoOriginalSummaryTradeSetting 

Parameters

• NewState: 
sc.SetCustomStudyControlBarButtonColor

[Link] - [Top]
Type: Function

void SetCustomStudyControlBarButtonColor(int ControlBarButtonNum, const COLORREF Color);

The sc.SetCustomStudyControlBarButtonColor function sets the background color of the specified Advanced 
Custom study Control Bar button. For further details about Advanced Custom study Control Bar buttons, refer to 
Advanced Custom Study Buttons and Pointer Events.

The change of the color goes into effect immediately. 

Parameters

• ControlBarButtonNum: The integer number of the Advanced Custom study Control Bar button that is to 
be modified. For further details, refer to Advanced Custom Study Buttons and Pointer Events.

• Color: The color in RGB Format for the Control Bar button background.
sc.SetCustomStudyControlBarButtonEnable

[Link] - [Top]
Type: Function
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void SetCustomStudyControlBarButtonEnable(int ControlBarButtonNum, int Enabled);

Parameters

• ControlBarButtonNum: The integer number of the Advanced Custom study Control Bar button that is to 
be modified. For further details, refer to Advanced Custom Study Buttons and Pointer Events.

• Enabled: .
sc.SetCustomStudyControlBarButtonHoverText

[Link] - [Top]
Type: Function

void SetCustomStudyControlBarButtonHoverText(int ControlBarButtonNum, const char* HoverText);

Parameters

• ControlBarButtonNum: The integer number of the Advanced Custom study Control Bar button that is to 
be modified. For further details, refer to Advanced Custom Study Buttons and Pointer Events.

• HoverText: .
sc.SetCustomStudyControlBarButtonShortCaption

[Link] - [Top]
Type: Function

int SetCustomStudyControlBarButtonShortCaption(int ControlBarButtonNum, const SCString& 
ButtonText);

The sc.SetCustomStudyControlBarButtonShortCaption function .

Parameters

• ControlBarButtonNum: The integer number of the Advanced Custom study Control Bar button that is to 
be modified. For further details, refer to Advanced Custom Study Buttons and Pointer Events.

• ButtonText: .
sc.SetCustomStudyControlBarButtonText

[Link] - [Top]
Type: Function

void SetCustomStudyControlBarButtonText(int ControlBarButtonNum, const char* ButtonText);

Parameters

• ControlBarButtonNum: The integer number of the Advanced Custom study Control Bar button that is to 
be modified. For further details, refer to Advanced Custom Study Buttons and Pointer Events.

• ButtonText: .
sc.SetGraphicsSetting

[Link] - [Top]
Type: Function

int32_t SetGraphicsSetting(const int32_t ChartNumber, const n_ACSIL::GraphicsSettingsEnum 
GraphicsSetting, uint32_t Color, uint32_t LineWidth, SubgraphLineStyles LineStyle);

The sc.SetGraphicsSetting function .
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Parameters

• ChartNumber: .
• GraphicsSetting: .
• Color: .
• LineWidth: .
• LineStyle: .

sc.SetHorizontalGridState

[Link] - [Top]
Type: Function

int SetHorizontalGridState(int GridIndex, int State);

The sc.SetHoriontalGrideState function enables or disables the Horizontal Grid for a given Chart Region or for 
all Chart Regions. The function returns the state of the Horizontal Grid for the given Chart Region prior to the 
changes.

Parameters

• GridIndex: The one based Chart Region number for the Horizontal Grid. If a value of 0 is passed, then all 
Chart Regions will be affected.

• State: A value of 0 disables the Horizontal Grid for the specified Chart Region. A nonzero value will 
enable the Horizontal Grid for the specified Chart Region.

sc.SetNumericInformationDisplayOrderFromString

[Link] - [Top]
Type: Function

void SetNumericInformationDisplayOrderFromString(const SCString& CommaSeparatedDisplayOrder);

For complete documentation for this function, refer to Numeric Information Table Graph Draw Type. 

sc.SetNumericInformationGraphDrawTypeConfig()

[Link] - [Top]
Type: Function

void SetNumericInformationGraphDrawTypeConfig(const s_NumericInformationGraphDrawTypeConfig& 
NumericInformationGraphDrawTypeConfig);

For complete documentation for this function, refer to Numeric Information Table Graph Draw Type. 

sc.SetSheetCellAsDouble()

[Link] - [Top]
Type: Function

int SetSheetCellAsDouble(void* SheetHandle, const int Column, const int Row, const double CellValue);

The sc.SetSheetCellAsDouble() function places the value of the double variable CellValue into the specified 
Spreadsheet Sheet Cell.

If the function is unable to determine the Spreadsheet Sheet Cell then it returns a value of 0. Otherwise it returns a 
value of 1.
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Parameters

• SheetHandle: The handle of the Spreadsheet Sheet as returned by the 
sc.GetSpreadsheetSheetHandleByName() function

• Column: The column number for the Sheet Cell to set the value in. This is a zero-based array, so column B 
in the Sheet would be a value of 1.

• Row: The row number for the Sheet Cell to set the value in. This is a zero-based array, so row 2 in the 
Sheet would be a value of 1.

• CellValue: The double value that is entered into the Sheet Cell.
Also refer to the following functions: sc.GetSheetCellAsDouble(), sc.GetSheetCellAsString(), 
sc.SetSheetCellAsString(), sc.GetSpreadsheetSheetHandleByName().

Example

const char* SheetCollectionName = "ACSILInteractionExample";

const char* SheetName = "Sheet1";

void* SheetHandle = sc.GetSpreadsheetSheetHandleByName(SheetCollectionName, 
SheetName, false);

// Set values in column B, row 2.
sc.SetSheetCellAsDouble(SheetHandle, 1, 1, sc.BaseData[SC_HIGH][sc.Index]);
            
sc.SetSheetCellAsString()

[Link] - [Top]
Type: Function

int SetSheetCellAsString(void* SheetHandle, const int Column, const int Row, const SCString& CellString);

The sc.SetSheetCellAsString() function places the value of the SCString variable CellString into the specified 
Spreadsheet Sheet Cell.

If the function is unable to determine the Spreadsheet Sheet Cell, then it returns a value of 0. Otherwise it returns a 
value of 1.

Parameters

• SheetHandle: The handle of the Spreadsheet Sheet as returned by the 
sc.GetSpreadsheetSheetHandleByName() function

• Column: The column number for the Sheet Cell to set the value in. This is a zero-based array, so column B 
in the Sheet would be a value of 1.

• Row: The row number for the Sheet Cell to set the value in. This is a zero-based array, so row 2 in the 
Sheet would be a value of 1.

• CellString: An SCString value to be entered into the Sheet Cell.
Also refer to the following functions: sc.GetSheetCellAsDouble(), sc.SetSheetCellAsDouble(), 
sc.GetSheetCellAsString(), sc.GetSpreadsheetSheetHandleByName().

Example

const char* SheetCollectionName = "ACSILInteractionExample";

const char* SheetName = "Sheet1";

void* SheetHandle = sc.GetSpreadsheetSheetHandleByName(SheetCollectionName, 



SheetName, false);

// Set labels in column A.
sc.SetSheetCellAsString(SheetHandle, 0, 1, "High");
sc.SetSheetCellAsString(SheetHandle, 0, 2, "Low");
sc.SetSheetCellAsString(SheetHandle, 0, 3, "Enter Formula");
sc.SetSheetCellAsString(SheetHandle, 0, 5, "Log Message");
            
sc.SetStudySubgraphColors()

[Link] - [Top]
Type: Function

int32_t SetStudySubgraphColors(int32_t ChartNumber, int32_t StudyID, int32_t StudySubgraphNumber, 
uint32_t PrimaryColor, uint32_t SecondaryColor, uint32_t SecondaryColorUsed);

The sc.SetStudySubgraphColors() function sets the primary and secondary colors of a Subgraph in another study 
in the Chartbook. The study can be in a different chart.

The ChartNumber, StudyID, and StudySubgraphNumber parameters should be obtained using the 
sc.Input[].GetChartStudySubgraphValues function.

The colors from the other study are set through the PrimaryColor and SecondaryColor parameters which are 
references.

The function returns 1 if the study was found. Otherwise, 0 is returned.

Example

uint32_t PrimaryColor = RGB(128, 0, 0);
uint32_t SecondaryColor = RGB(0, 255, 0);    
uint32_t SecondaryColorUsed = 1;      
sc.SetStudySubgraphColors(1, 1, 0, PrimaryColor, SecondaryColor, 
SecondaryColorUsed);
            
sc.SetStudySubgraphDrawStyle()

[Link] - [Top]
Type: Function

void SetStudySubgraphDrawStyle(int ChartNumber, int StudyID, int StudySubgraphNumber, int 
DrawStyle);

The sc.SetStudySubgraphDrawStyle() function sets the Draw Style of a Subgraph in another study in the 
Chartbook. The study can be in a different chart. The ChartNumber, StudyID, and StudySubgraphNumber 
parameters should be obtained using the sc.Input[].GetChartStudySubgraphValues function.

Example

sc.SetStudySubgraphDrawStyle(1, 1, 0, DRAWSTYLE_LINE);
            
sc.SetStudySubgraphLineStyle()

[Link] - [Top]
Type: Function

int32_t SetStudySubgraphLineStyle(int32_t ChartNumber, int32_t StudyID, int32_t StudySubgraphNumber, 
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SubgraphLineStyles LineStyle);

The sc.SetStudySubgraphLineStyle() function .

Parameters

• ChartNumber: .
• StudyID: .
• StudySubgraphNumber: .
• LineStyle: .

Example

            
sc.SetStudySubgraphLineWidth()

[Link] - [Top]
Type: Function

int32_t SetStudySubgraphLineWidth(int32_t ChartNumber, int32_t StudyID, int32_t 
StudySubgraphNumber, int32_t LineWidth);

The sc.SetStudySubgraphLineWidth() function .

Parameters

• ChartNumber: .
• StudyID: .
• StudySubgraphNumber: .
• LineWidth: .

sc.SetStudyVisibilityState

[Link] - [Top]
Type: Function

int SetStudyVisibilityState(int StudyID, int Visible);

The sc.SetStudyVisibilityState() function sets the visibility state of a study by either making it visible or hiding it.

Parameters

• StudyID: The unique ID of the study to set the visibility state of. For more information, refer to Unique 
Study Instance Identifiers.

• Visible: This needs to be 1 to make the study visible or 0 to make the study hidden.
sc.SetTradeWindowTextTag()

[Link] - [Top]
Type: Function

void SetTradeWindowTextTag(const SCString& TextTag);

The sc.SetTradeWindowTextTag function sets the specified TextTag to the Trade Window of the Chart that the 
study instance is applied to. For more information, refer to Text Tag.

sc.SetTradingKeyboardShortcutsEnableState()
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[Link] - [Top]
Type: Function

void SetTradingKeyboardShortcutsEnableState(int State);

The sc.SetTradingKeyboardShortcutsEnableState function enables or disables the state of Trade >> Trading 
Keyboard Shortcuts Enabled. Refer to Trading Keyboard Shortcuts Enabled (Trade menu). 

Setting State to 0 will disable. Setting State to 1 will enable.

sc.SetTradingLockState()

[Link] - [Top]
Type: Function

int32_t SetTradingLockState(int32_t NewState);

The sc.SetTradingLockState() function enables or disables the state of Trade >> Trading Locked. 

Setting NewState to 0 disables the lock. Setting NewState to 1 enables the lock.

sc.SetUseGlobalGraphicsSettings

[Link] - [Top]
Type: Function

int SetUseGlobalGraphicsSettings(const int ChartNumber, int State);

The sc.SetUseGlobalGraphicsSettings() function .

Parameters

• ChartNumber: .
• State: A value of 0 turns the Horizontal Grid Off for the defined Region. Any other value will turn the 

Horizontal Grid On for the defined Region.
sc.SetVerticalGridState

[Link] - [Top]
Type: Function

int SetVerticalGridState(int State);

The sc.SetVerticalGrideState() function turns on or off the Vertical Grid. The function returns the state of the 
Horizontal Grid for the given region prior to the changes.

Parameters

• GridIndex: The Region number for the Horizontal Grid. If a value of 0 is passed, then all regions will be 
affected.

• State: A value of 0 turns the Horizontal Grid Off for the defined Region. Any other value will turn the 
Horizontal Grid On for the defined Region.

sc.SimpleMovAvg()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef SimpleMovAvg(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, 
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int Length);

SCFloatArrayRef SimpleMovAvg(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length); Auto-looping only.

The sc.SimpleMovAvg() function calculates the simple moving average study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.SimpleMovAvg(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);

float SimpleMovAvg = sc.Subgraph[0][sc.Index]; //Access the study value at 
the current index
            
sc.Slope()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Slope(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut);

SCFloatArrayRef Slope(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index); Auto-
looping only.

The sc.Slope() function calculates a simple slope. 

This is the difference between the FloatArrayIn at the Index currently being calculated and the prior 
FloatArrayIn value.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.

Example

sc.Slope(sc.BaseData[SC_LAST], sc.Subgraph[0]);

//Access the study value at the current index
float SlopeValue = sc.Subgraph[0][sc.Index]; 
            
sc.SlopeToAngleInDegrees()

[Link] - [Top]
Type: Function

double SlopeToAngleInDegrees(double Slope);

Parameters

• Slope:



Example

            
sc.SmoothedMovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef SmoothedMovingAverage (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Index, int Length);

SCFloatArrayRef SmoothedMovingAverage (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef 
FloatArrayOut, int Length); Auto-looping only.

The sc.SmoothedMovingAverage() function calculates the Smoothed Moving Average study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.SmoothedMovingAverage(sc.BaseData[SC_LAST], sc.Subgraph[0], 10);

float SmoothedMovingAverage = sc.Subgraph[0][sc.Index]; //Access the study 
value at the current index
            
sc.StartChartReplay()

[Link] - [Top]
Type: Function

int StartChartReplay(int ChartNumber, float ReplaySpeed, const SCDateTime& StartDateTime);

The sc.StartChartReplay function starts a chart replay for the chart specified by the ChartNumber parameter. It 
is only possible to specify Chart Numbers that are within the same Chartbook which contains the chart which 
contains the study instance that this function is called from.

The chart replay is started after the study function returns. 

.
It is not possible to start a replay on a chart which is still in the process of loading data from the chart data file. 
There will be no error returned but the replay will not start. It is possible to know when all charts are loaded in a 
Chartbook by using the sc.IsChartDataLoadingCompleteForAllCharts function.

Parameters

• ChartNumber: The number of the chart. Chart Numbers can be seen at the top line of a chart after the #. 
To start a chart replay for the same chart the study instance is on, use sc.ChartNumber for this parameter.

• ReplaySpeed: The replay speed. A speed of 1 is the same as real time.
• StartDateTime: A SCDateTime variable set to the starting Date-Time to start the replay at. 

Example
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sc.StartChartReplayNew()

[Link] - [Top]
Type: Function

int StartChartReplayNew(n_ACSIL::s_ChartReplayParameters& ChartReplayParameters);

The sc.StartChartReplayNew function starts a chart replay for a chart. The parameters of the replay including the 
particular Chart Number to start the replay on are specified by the ChartReplayParameters data structure 
parameter. 

It is only possible to start a replay for a chart which is within the same Chartbook which contains the chart which 
contains the study instance that this function is called from.

The chart replay is started after the study function returns.

It is not possible to start a replay on a chart which is still in the process of loading data from the chart data file. 
There will be no error returned but the replay will not start. It is possible to know when all charts are loaded in a 
Chartbook by using the sc.IsChartDataLoadingCompleteForAllCharts function.

Parameters

The following are the parameters of the n_ACSIL::s_ChartReplayParameters data structure.

• ChartNumber: The number of the chart to replay. Refer to ChartNumber Parameter. 
• ReplaySpeed: The replay speed. A speed of 1 is the same as real time. It is possible to use a fractional 

value for this.
• StartDateTime: A SCDateTime variable set to the starting Date-Time to start the replay at. This is in the 

chart's time zone. 
• SkipEmptyPeriods: When set to 1 this enables the Skip Empty Periods option during a replay. 
• ReplayMode: Sets the replay mode for the replay. Can be one of the following values. The default for this 

is: REPLAY_MODE_UNSET.
◦ REPLAY_MODE_UNSET = 0
◦ REPLAY_MODE_STANDARD = 1
◦ REPLAY_MODE_ACCURATE_TRADING_SYSTEM_BACK_TEST = 2
◦ REPLAY_MODE_CALCULATE_AT_EVERY_TICK = 3
◦ REPLAY_MODE_CALCULATE_SAME_AS_REAL_TIME = 4

• ClearExistingTradeSimulationDataForSymbolAndTradeAccount: Set this to 1, to clear Trade Activity, 
Orders and Position for the symbol and Trade Account to be replayed. Set this to 0 to not clear this data 
when starting the replay. 

Example

            
            
sc.StartScanOfSymbolList()

[Link] - [Top]
Type: Function

int StartScanOfSymbolList(const int ChartNumber);

Parameters

• ChartNumber: The number of the chart to start the scan for. Refer to Chart Number. 
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Example

            
            
sc.StartDownloadHistoricalData()

[Link] - [Top]
Type: Function

int StartDownloadHistoricalData(double StartingDateTime);

The sc.StartDownloadHistoricalData() function starts a historical data download in the chart. As of version 1887 
this function can be used with Historical Daily data charts and Intraday charts.

The StartingDateTime is an SCDateTime type and specifies the starting date-time of the historical data download 
in UTC. Set this to 0.0 to download from the last date in the chart data file or all available data in the case of an 
empty chart data file.

When StartingDateTime specifies a Date-Time which is earlier than the last Date-Time in the chart, then the 
historical data request starts at that time and the downloaded data replaces the data already in the chart. 

This function only downloads historical data for the symbol of the chart and not prior contracts, in the case of a 
Continuous Futures Contract chart. 

sc.StdDeviation()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef StdDeviation(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, 
int Length);

SCFloatArrayRef StdDeviation(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.StdDeviation() function calculates the standard deviation of the data.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.StdDeviation(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);

float StdDeviation = sc.Subgraph[0][sc.Index]; //Access the study value at 
the current index
            
sc.StdError()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef StdError(SCFloatArrayRef FloarArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
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Length);

SCFloatArrayRef StdError(SCFloatArrayRef FloarArrayIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.StdError() function calculates the standard error of the data.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.StdError(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);

float StdError = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.Stochastic()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Stochastic(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int Index, int 
FastKLength, int FastDLength, int SlowDLength, unsigned int MovingAverageType);

SCFloatArrayRef Stochastic(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut, int FastKLength, int 
FastDLength, int SlowDLength, unsigned int MovingAverageType); Auto-looping only.

The sc.Stochastic() function calculates the Fast %K, Fast %D, and Slow %D Stochastic lines.

Parameters

• BaseDataIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-1] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• FastKLength.
• FastDLength.
• SlowDLength.
• MovingAverageType.

Example

sc.Stochastic(sc.BaseDataIn, sc.Subgraph[0], 10, 3, 3, MOVAVGTYPE_SIMPLE);

//Access the individual study values at the current index
float FastK = sc.Subgraph[0][sc.Index];

float FastD = sc.Subgraph[0].Arrays[0][sc.Index];

float SlowD = sc.Subgraph[0].Arrays[1][sc.Index];

//Copy to Visible Subgraphs
sc.Subgraph[1][sc.Index] = FastD;
sc.Subgraph[2][sc.Index] = SlowD;



            
sc.StopChartReplay()

[Link] - [Top]
Type: Function

int StopChartReplay(int ChartNumber);

The sc.StopChartReplay function stops a chart replay for the chart specified by the ChartNumber parameter.

It is only possible to specify Chart Numbers that are within the same Chartbook which contains the chart which 
contains the study instance that this function is called from.

The chart replay is stopped after the study function returns. 

Parameters

• ChartNumber: The number of the chart. Chart Numbers can be seen at the top line of a chart after the #. 
To stop a chart replay for the same chart the study instance is on, use sc.ChartNumber for this parameter.

Example

            int Result = sc.StopChartReplay(sc.ChartNumber);
            
sc.StopScanOfSymbolList()

[Link] - [Top]
Type: Function

int StopScanOfSymbolList(const int ChartNumber);

Parameters

• ChartNumber: The number of the chart to stop the scan for. Refer to Chart Number. 
Example

            
            
sc.StringToDouble()

[Link] - [Top]
Type: Function

double StringToDouble (const char* NumberString);

The sc.StringToDouble function returns the number value represented by the character string NumberString as a 
double variable.

sc.SubmitOCOOrder()

[Link] - [Top]
Type: Function

int sc.SubmitOCOOrder(s_SCNewOrder& NewOrder); Note: For use with Auto-Looping only.

Refer to the sc.SubmitOCOOrder() section on the Automated Trading From an Advanced Custom Study page for 
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information on this function.

sc.Summation()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef Summation (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef Summation (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.Summation function calculates the summation over the specified Length.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

Summation(sc.BaseDataIn[SC_HIGH], sc.Subgraph[0], 10);

float Summation = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.SuperSmoother2Pole()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef SuperSmoother2Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Index, int Length);

SCFloatArrayRef SuperSmoother2Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length); Auto-looping only.

The sc.SuperSmoother2Pole() function calculates a smoothing of data and is frequently used in the studies written 
by John Ehlers.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.SuperSmoother2Pole(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 10);

float SuperSmoother2Pole = sc.Subgraph[0][sc.Index]; //Access the function 
value at the current index
            



sc.SuperSmoother3Pole()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef SuperSmoother3Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Index, int Length);

SCFloatArrayRef SuperSmoother3Pole(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length); Auto-looping only.

The sc.SuperSmoother3Pole() function calculates a smoothing of data and is frequently used in the studies written 
by John Ehlers.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.SuperSmoother3Pole(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 10);

float SuperSmoother3Pole = sc.Subgraph[0][sc.Index]; //Access the function 
value at the current index
            
sc.T3MovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef T3MovingAverage (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, float 
Multiplier, int Index, int Length);

SCFloatArrayRef T3MovingAverage (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, float 
Multiplier, int Length); Auto-looping only.

The sc.T3MovingAverage() function calculates the T3 Moving Average study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-5] (Extra Arrays) are used for internal calculations 

and additional results output.
• Multiplier: The T3 study multiplier value.
• Index.
• Length.

Example

sc.T3MovingAverage(sc.BaseDataIn[InputData.GetInputDataIndex()], T3, 
Multiplier.GetFloat(), Length.GetInt());
            
sc.TEMA()

[Link] - [Top]



Type: Intermediate Study Calculation Function

SCFloatArrayRef TEMA (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, int 
Length);

SCFloatArrayRef TEMA (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Length); Auto-
looping only.

The sc.TEMA() function calculates the Triple Exponential Moving Average study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-2] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.

Example

sc.TEMA(sc.BaseData[SC_LAST], sc.Subgraph[0], 10);

float TEMA = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.TicksToPriceValue()

[Link] - [Top]
Type: Function

float TicksToPriceValue(unsigned int Ticks);

The sc.TicksToPriceValue() function converts the price value from the s_VolumeAtPriceV2::PriceInTicks 
structure member and returns the actual floating-point price value.

Example

s_VolumeAtPriceV2 VolumeAtPrice;
sc.GetPointOfControlPriceVolumeForBar(BarIndex, VolumeAtPrice);

if (VolumeAtPrice.PriceInTicks != 0)
Subgraph_VPOC.Data[BarIndex] = 

sc.TicksToPriceValue(VolumeAtPrice.PriceInTicks);
            
sc.TimeMSToString()

[Link] - [Top]
Type: Function

SCString TimeMSToString(const SCDateTime& DateTimeMS);

The sc.TimeMSToString function returns a text string for the time within the given DateTimeMS parameter. This 
includes the milliseconds part of the time component. Any date component in the given DateTime parameter will 
be ignored.

Example

 



if (sc.Index == sc.ArraySize - 1)
{
    // Log the current time.
    SCString TimeString = sc.TimeMSToString(sc.CurrentSystemDateTimeMS);

    sc.AddMessageToLog(TimeString, 0);
}
            
sc.TimePeriodSpan()

[Link] - [Top]
Type: Function

double TimePeriodSpan(unsigned int TimePeriodType, int TimePeriodLength);

The sc.TimePeriodSpan() function calculates the span of time based upon a time period length unit enumeration 
constant and a length parameter specifying the number of units.

Parameters

• TimePeriodType: The type of time period. This can be any of:
◦ TIME_PERIOD_LENGTH_UNIT_MINUTES
◦ TIME_PERIOD_LENGTH_UNIT_DAYS
◦ TIME_PERIOD_LENGTH_UNIT_WEEKS
◦ TIME_PERIOD_LENGTH_UNIT_MONTHS
◦ TIME_PERIOD_LENGTH_UNIT_YEARS

• TimePeriodLength: The number of units specified with TimePeriodType. For example if you want 1 
Day, then you will set TimePeriodLength to 1 and TimePeriodType to 
TIME_PERIOD_LENGTH_UNIT_DAYS.

Example

SCDateTime TimeIncrement = 
sc.TimePeriodSpan(TimePeriodType.GetTimePeriodType(),  
TimePeriodLength.GetInt());
            
sc.TimeSpanOfBar()

[Link] - [Top]
Type: Function

SCDateTime TimeSpanOfBar(int BarIndex);

This function returns the time span of the bar specified by the BarIndex parameter.

Parameters

• BarIndex.
Example

            
sc.TimeStringToSCDateTime()

[Link] - [Top]
Type: Function



SCDateTime TimeStringToSCDateTime(const SCString& TimeString)

The sc.TimeStringToSCDateTime() function converts the given TimeString parameter to a SCDateTime type.

The supported time format is: HH:MM:SS.MS. Milliseconds are optional. The hours can have a negative sign in 
front of it.

For information about the SCString type, refer to Working With Text Strings and Setting Names.

sc.TimeToString()

[Link] - [Top]
Type: Function

SCString TimeToString(const SCDateTime& DateTime);

The sc.TimeToString function returns a text string for the time within the given DateTime parameter. Any date 
component in the given DateTime parameter will be ignored.

Example

 
if (sc.Index == sc.ArraySize - 1)
{
    // Log the current time.
    SCString TimeString = sc.TimeToString(sc.CurrentSystemDateTime);

    sc.AddMessageToLog(TimeString, 0);
}
            
sc.TradingDayStartsInPreviousDate()

[Link] - [Top]
Type: Function

int TradingDayStartsInPreviousDate();

The sc.TradingDayStartsInPreviousDate() function

sc.TriangularMovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef TriangularMovingAverage (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, 
int Index, int Length);

SCFloatArrayRef TriangularMovingAverage (SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, 
int Length); Auto-looping only.

The sc.TriangularMovingAverage() function calculates the Triangular Moving Average study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0] (Extra Array) is used for internal calculations and 

additional results output.
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• Index.
• Length.

Example

sc.TriangularMovingAverage(sc.BaseData[SC_LAST], sc.Subgraph[0], 10);

float TriangularMovingAverage = sc.Subgraph[0][sc.Index]; //Access the study 
value at the current index
            
sc.TRIX()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef TRIX(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Index, int Length);

SCFloatArrayRef TRIX(SCFloatArrayRef FloatArrayIn, SCSubgraphRef SubgraphOut, int Length); Auto-
looping only.

The sc.TRIX() function calculates the TRIX study.

Parameters

• FloatArrayIn.
• SubgraphOut. For this function, sc.Subgraph[].Arrays[0-2] (Extra Arrays) are used for internal calculations 

and additional results output.
• Index.
• Length.

Example

sc.TRIX(sc.BaseDataIn[SC_LAST], sc.Subgraph[0].Arrays[0], 20);

float TRIX = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.TrueRange()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef TrueRange(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int Index);

SCFloatArrayRef TrueRange(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut); Auto-looping 
only.

The sc.TrueRange() function calculates the True Range study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.

Example

sc.TrueRange(sc.BaseDataIn, sc.Subgraph[0]);



float TrueRange = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.UltimateOscillator()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef UltimateOscillator(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut1, 
SCSubgraphRef SubgraphOut2, int Index, int Length1, int Length2, int Length3);

SCFloatArrayRef UltimateOscillator(SCBaseDataRef BaseDataIn, SCSubgraphRef SubgraphOut1, 
SCSubgraphRef SubgraphOut2, int Length1, int Length2, int Length3); Auto-looping only.

The sc.UltimateOscillator() function calculates the Ultimate Oscillator.

Parameters

• BaseDataIn.
• SubgraphOut1. For this function, sc.Subgraph[].Arrays[0-8] (Extra Arrays) are used for internal 

calculations and additional results output.
• SubgraphOut2. For this function, sc.Subgraph[].Arrays[0-3] (Extra Arrays) are used for internal 

calculations and additional results output.
• Index.
• Length1.
• Length2.
• Length3.

Example

sc.UltimateOscillator(sc.BaseDataIn, sc.Subgraph[0], sc.Subgraph[1], 7, 14, 
28);

 //Access the study value at the current index
float UltimateOscillator = sc.Subgraph[0][sc.Index];
            
sc.UploadChartImage()

[Link] - [Top]
Type: Function

The sc.UploadChartImage function when called will upload an image of the chart the study instance is applied to, 
to the Sierra Chart server. The full URL to the image is saved in a text file ([Sierra Chart installation folder]
\Images\ImageLog.txt).

This functionality is documented on the Image Upload Service page.

This function takes no parameters.

Also refer to sc.SaveChartImageToFile and sc.SaveChartImageToFileExtended(). 

Example

sc.UploadChartImage();
            
sc.UserDrawnChartDrawingExists()
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[Link] - [Top]
Refer to the sc.UserDrawnChartDrawingExists() section on the Using Tools from an Advanced Custom Study page 
for information on this function.

sc.UseTool()

[Link] - [Top]
Type: Function

For more information, refer to the Using Tools with sc.UseTool() section on the Using Tools From an Advanced 
Custom Study page.

sc.VHF()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef VHF(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef VHF(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); Auto-
looping only.

The sc.VHF() function calculates the Vertical Horizontal Filter study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.VHF(sc.BaseDataIn[SC_HIGH], sc.Subgraph[0], 10);

float VHF = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.VolumeWeightedMovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef VolumeWeightedMovingAverage (SCFloatArrayRef FloatArrayDataIn, SCFloatArrayRef 
FloatArrayVolumeIn, SCFloatArrayRef FloatArrayOut, int Index, int Length);

SCFloatArrayRef VolumeWeightedMovingAverage (SCFloatArrayRef InData, SCFloatArrayRef InVolume, 
SCFloatArrayRef FloatArrayOut, int Length); Auto-looping only.

The sc.VolumeWeightedMovingAverage() function calculates the Volume Weighted Moving Average study.

Parameters

• FloatArrayDataIn.
• FloatArrayVolumeIn.
• FloatArrayOut.
• Index.
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• Length.
Example

sc.VolumeWeightedMovingAverage(sc.BaseData[SC_LAST], sc.BaseData[SC_VOLUME], 
sc.Subgraph[0], 10);

float VolumeWeightedMovingAverage = sc.Subgraph[0][sc.Index]; //Access the 
study value at the current index
            
sc.Vortex()

[Link] - [Top]
Type: Intermediate Study Calculation Function

void Vortex (SCBaseDataRef ChartBaseDataIn, SCSubgraphRef VMPlusOut, SCSubgraphRef VMMinusOut, 
int Index, int VortexLength);

void Vortex (SCBaseDataRef ChartBaseDataIn, SCSubgraphRef VMPlusOut, SCSubgraphRef VMMinusOut, 
int VortexLength); Auto-looping only.

Parameters

• ChartBaseDataIn.
• VMPlusOut.
• VMMinusOut.
• Index.
• VortexLength.

Example

            
sc.WeightedMovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef WeightedMovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, 
int Index, int Length);

SCFloatArrayRef WeightedMovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, 
int Length); Auto-looping only.

The sc.WeightedMovingAverage() function calculates the Weighted Moving Average study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.WeightedMovingAverage(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);

float WeightedMovingAverage = sc.Subgraph[0][sc.Index]; //Access the study 



value at the current index
            
sc.WellesSum()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef WellesSum (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef WellesSum (SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.WellesSum() function calculates the Welles Summation of the FloatArrayIn data.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.WellesSum(sc.Subgraph[1], sc.Subgraph[0], 10);

float WellesSum = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.WildersMovingAverage()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef WildersMovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, 
int Index, int Length);

SCFloatArrayRef WildersMovingAverage(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, 
int Length); Auto-looping only.

The sc.WildersMovingAverage() function calculates the Wilders Moving Average study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.WildersMovingAverage(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 20);

float WildersMovingAverage = sc.Subgraph[0][sc.Index]; //Access the study 
value at the current index
            
sc.WilliamsAD()



[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef WilliamsAD(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int Index);

SCFloatArrayRef WilliamsAD(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut); Auto-looping 
only.

The sc.WilliamsAD() function calculates the Williams Accumulation/Distribution study.

Parameters

• BaseDataIn.
• FloatArrayOut.
• Index.

Example

sc.WilliamsAD(sc.BaseDataIn, sc.Subgraph[0]);

float WilliamsAD = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.WilliamsR()

[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef WilliamsR(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int Index, int 
Length);

SCFloatArrayRef WilliamsR(SCBaseDataRef BaseDataIn, SCFloatArrayRef FloatArrayOut, int Length); 
Auto-looping only.

The sc.WilliamsR() function calculates the Williams %R study.

Parameters

• BaseDataIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.WilliamsR(sc.BaseDataIn, sc.Subgraph[0], 10);

float WilliamsR = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.WriteBarAndStudyDataToFile()

[Link] - [Top]
Type: Function

int sc.WriteBarAndStudyDataToFile(int StartingIndex, SCString &OutputPathAndFileName, int 
IncludeHiddenStudies);

The sc.WriteBarAndStudyDataToFile() function writes the chart bar data and all of the Subgraphs data for all of 



the studies on the chart, to the specified file for the chart the study function instance is applied to.

Parameters

• StartingIndex: When this parameter is set to 0, then a new file is created, and data for all chart columns/
bars are written to the file except for the last chart column/bar. A header line is also written to the file when 
this parameter is 0. When this is set to an index greater than zero, then the chart bar and study data starting 
at this bar index are appended to the existing specified file.

• OutputPathAndFileName: This is the complete path and filename for the file to output the chart bar and 
study data to.

• IncludeHiddenStudies: When this is set to a nonzero number, then hidden studies are also written to the 
file. Otherwise, they are not.

Example

For an example to use this function, refer to the scsf_WriteBarAndStudyDataToFile function in the /
ACS_Source/studies6.cpp file in the folder Sierra Chart is installed to.

sc.WriteBarAndStudyDataToFileEx()

[Link] - [Top]
Type: Function

int WriteBarAndStudyDataToFileEx(const n_ACSIL::s_WriteBarAndStudyDataToFile& 
WriteBarAndStudyDataToFileParams);

The sc.WriteBarAndStudyDataToFileEx function writes the chart bar data and all of the Subgraphs data for all 
of the studies on the chart, to the specified file for the chart the study function instance is applied to.

It supports additional parameters for more control as compared to the sc.WriteBarAndStudyDataToFile function. 

Parameters

The members of the s_WriteBarAndStudyDataToFile structure for the WriteBarAndStudyDataToFileParams 
parameter are as follows: 

• int StartingIndex: When this parameter is set to 0, then a new file is created, and data for all chart 
columns/bars are written to the file except for the last chart column/bar. A header line is also written to the 
file when this parameter is 0. When this is set to an index greater than zero, then the chart bar and study 
data starting at this bar index are appended to the existing specified file.

• SCString &OutputPathAndFileName: This is the complete path and filename for the file to output the 
chart bar and study data to.

• int IncludeHiddenStudies: When this is set to a nonzero number, then hidden studies are also written to 
the file. Otherwise, they are not.

• int IncludeHiddenSubgraphs: When this is set to a nonzero number, then study Subgraphs which have the 
Draw Style set to be either Hidden or Ignore are also written to the file. Otherwise, they are not.

• int AppendOnlyToFile: When this is set to a nonzero number, then the rows of data beginning at 
StartingIndex are always appended to the file rather than the file being rewritten. And append will also 
occur when StartingIndex is > 0.

• int IncludeLastBar: When this is set to a nonzero number, then the data for the last bar in the chart will be 
written to the file as well. You have to be careful when setting this to a nonzero number because during 
study updating, you will not want to use the same StartingIndex unless that is 0. Otherwise, the last bar 
and study data will be outputted more than once to the file.

sc.WriteFile()

[Link] - [Top]
Type: Function



int WriteFile(const int FileHandle, const char* Buffer, const int BytesToWrite, unsigned int* p_BytesWritten);

The sc.WriteFile() function writes to a file opened with sc.OpenFile() using the provided FileHandle from the 
sc.OpenFile function. 

It writes the number of BytesToWrite that are stored in Buffer. The actual number of bytes written is then stored 
in p_BytesWritten.

The function returns 0 if there is an error writing the bytes to the file. Otherwise, the function returns 1.

Parameters

• FileHandle: The File Handle for the requested file as deteremined from the sc.OpenFile() function call.
• Buffer: Holds the data to write to the file.
• BytesToWrite: The number of bytes to write to the file.
• p_BytesWritten: A pointer to the variable that stores the actual number of bytes written to the file.

Example

if (sc.Index == sc.ArraySize - 1)
{

int FileHandle;
sc.OpenFile("Testing.txt", n_ACSIL::FILE_MODE_OPEN_TO_APPEND, 

FileHandle);

        unsigned int BytesWritten = 0;
        

sc.WriteFile(FileHandle, "Test Line\r\n", 11, &BytesWritten);
        

sc.CloseFile(FileHandle);
} 

            
Also refer to sc.OpenFile, sc.CloseFile, sc.ReadFile, sc.WriteFile, sc.GetLastFileErrorCode.

sc.YPixelCoordinateToGraphValue()

[Link] - [Top]
Type: Function

double YPixelCoordinateToGraphValue(int YPixelCoordinate);

The sc.YPixelCoordinateToGraphValue() function calculates the study or main price graph value from the given 
Y-axis pixel coordinate. Each chart is divided into Chart Regions and each Chart Region can contain one or more 
graphs. This function will determine the value used by a graph based upon the scaling of the Chart Region for the 
given Y-axis coordinate.

This function can only function properly after the chart is actually drawn. Otherwise, 0 will be returned. It will 
return a value-based upon what was last drawn and not what the study function is currently doing. This is 
something to keep in mind because the function is going to be returning data based upon the last time the chart was 
drawn. The chart is always drawn after the study is calculated. So a study function may be receiving a value from 
this function which is not current relative to changes with the data in the study instance.

Example

float GraphValue= sc.YPixelCoordinateToGraphValue(sc.ActiveToolYPosition);
            
sc.ZeroLagEMA()



[Link] - [Top]
Type: Intermediate Study Calculation Function

SCFloatArrayRef ZeroLagEMA(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int Index, 
int Length);

SCFloatArrayRef ZeroLagEMA(SCFloatArrayRef FloatArrayIn, SCFloatArrayRef FloatArrayOut, int 
Length); Auto-looping only.

The sc.ZeroLagEMA() function calculates Ehlers' Zero Lag Exponential Moving Average study.

Parameters

• FloatArrayIn.
• FloatArrayOut.
• Index.
• Length.

Example

sc.ZeroLagEMA(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 10);

float ZeroLagEMA = sc.Subgraph[0][sc.Index]; //Access the study value at the 
current index
            
sc.ZigZag()

[Link] - [Top]
Type: Function

SCFloatArrayRef ZigZag (SCFloatArrayRef InputDataHigh, SCFloatArrayRef InputDataLow, SCSubgraphRef 
Out, int Index, float ReversalPercent, int StartIndex);

SCFloatArrayRef ZigZag (SCFloatArrayRef InputDataHigh, SCFloatArrayRef InputDataLow, SCSubgraphRef 
Out, float ReversalPercent, int StartIndex); Auto-looping only.

SCFloatArrayRef ZigZag (SCFloatArrayRef InputDataHigh, SCFloatArrayRef InputDataLow, SCSubgraphRef 
Out, int Index, float ReversalPercent, float ReversalAmount, int StartIndex);

SCFloatArrayRef ZigZag (SCFloatArrayRef InputDataHigh, SCFloatArrayRef InputDataLow, SCSubgraphRef 
Out, float ReversalPercent, float ReversalAmount, int StartIndex); Auto-looping only.

Parameters

• InputDataHigh.
• InputDataLow.
• Out.
• Index.
• ReversalPercent: .
• ReversalAmount: .
• StartIndex.

Example

            
sc.ZigZag2()



[Link] - [Top]
Type: Function

SCFloatArrayRef ZigZag2 (SCFloatArrayRef InputDataHigh, SCFloatArrayRef InputDataLow, 
SCSubgraphRef Out, int Index, int NumberOfBars, float ReversalAmount, int StartIndex);

SCFloatArrayRef ZigZag2 (SCFloatArrayRef InputDataHigh, SCFloatArrayRef InputDataLow, 
SCSubgraphRef Out, int NumberOfBars, float ReversalAmount, int StartIndex); Auto-looping only.

Parameters

• InputDataHigh.
• InputDataLow.
• Out.
• Index.
• NumberOfBars: .
• ReversalAmount: .
• StartIndex.

Example

            
min()

[Link] - [Top]
Type: Function

min(a, b)

min() takes two parameters (a and b) and returns the lesser of the two.

Example

int MinValue = min(-5, 3);

// MinValue will equal -5
            
max()

[Link] - [Top]
Type: Function

max(a, b)

max() takes two parameters (a and b) and returns the greater of the two.

Example

int MaxValue = max(-5, 3);

// MaxValue will equal 3
            
Common Function Parameter Descriptions

[Link] - [Top]



This is a list of all of the parameter descriptions for the common parameters for ACSIL functions in general. 

This also includes Intermediate Study Calculation functions. For example, sc.SimpleMovAvg() is an intermediate 
study calculation function.

BarIndex

[Link] - [Top]
int BarIndex: This specifies the index of the chart bar the function needs to perform a calculation on or perform 
some other function on.

ChartNumber

[Link] - [Top]
int ChartNumber: This specifies the specific chart identified by a number, within the Chartbook the study instance 
is contained within that the function call is related to. 

Each chart has a number and can be seen on the title bar of the chart window after the #. Depending upon the 
configuration of the Chart Header it may also be displayed along the top header line of the chart.

To specify the same chart number of the chart the study instance is on, use sc.ChartNumber for this parameter. 

DateTime

[Link] - [Top]
SCDateTime DateTime: This specifies a Date-Time as a SCDateTime type.

DateTimeMS

[Link] - [Top]
SCDateTime DateTimeMS: This specifies a Date-Time as a SCDateTime type which is identical to a SCDateTime 
type.

BaseDateTimeIn

[Link] - [Top]
SCDateTimeArray BaseDateTimeIn: The type is a reference to a SCDateTimeArray . This is the main price/
chart graph date and time array. Can only be sc.BaseDateTimeIn.

FileHandle

[Link] - [Top]
int FileHandle: This is a file handle obtained with the function sc.OpenFile.

BaseDataIn

[Link] - [Top]
SCBaseDataRef BaseDataIn: The BaseDataIn parameter is defined as a reference to a SCFloatArrayArray. This 
is the main chart graph arrays. The only object that you can use is sc.BaseDataIn for this parameter type.

FloatArrayIn

[Link] - [Top]
SCFloatArrayRef FloatArrayIn: The FloatArrayIn parameter is defined as a reference to a SCFloatArray. This is 
a data array of float values which is used as input to the intermediate study calculation function. This parameter 
type can be one of the following types: sc.Subgraph[], sc.Subgraph[].Data, sc.Subgraph[].Arrays[], 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index69b6.html?page=doc/WorkingWithCharts.html#RegionDataLine
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexac34.html?page=doc/SCDateTime.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexac34.html?page=doc/SCDateTime.html


sc.BaseDataIn[ArrayIndex], or sc.BaseData[ArrayIndex].

FloatArrayOut

[Link] - [Top]
SCFloatArrayRef FloatArrayOut: The type is a reference to a SCFloatArray. This is an output data array of float 
values. You need to pass a sc.Subgraph[], sc.Subgraph[].Data or sc.Subgraph[].Arrays array.

Index

[Link] - [Top]
int Index: This parameter is the Index to the element in an output array (SubgraphOut, FloatArrayOut ) where 
the calculation result is outputted to. And the Index to the element or elements in the input array or arrays 
(FloatArrayIn, BaseDataIn, BaseDateTimeIn ) that are used in the internal calculations of the intermediate study 
calculation function, and where the calculation begins when back referencing the data in the input arrays. This 
parameter is optional when using Automatic Looping. It can be left out in all of the intermediate study calculation 
functions and will internally be set to sc.Index .

Length

[Link] - [Top]
int Length: The number of data array elements used in the calculations. This definition applies to all parameters 
with Length in their name.

Price

[Link] - [Top]
float Price: This is a price value as a float.

Multiplier

[Link] - [Top]
float Multiplier: A multiplier parameter is simply a value which is used to multiply another value used in the 
calculation. Such as multiplying the data from the input data array or a sub calculation from that input data array.

MovingAverageType

[Link] - [Top]
int MovingAverageType: MovingAverageType needs to be set to the type of moving average you want to use. 
This description also applies to parameters that have MovAvgType, MovingAverageType, or MAType in their 
name. The following are the Moving Average type constants that you can use:

• MOVAVGTYPE_SIMPLE: Simple moving average.
• MOVAVGTYPE_EXPONENTIAL: Exponential moving average.
• MOVAVGTYPE_LINEARREGRESSION: Linear regression or least-squares moving average.
• MOVAVGTYPE_WEIGHTED : Weighted moving average.
• MOVAVGTYPE_WILDERS: Wilder's moving average.
• MOVAVGTYPE_SIMPLE_SKIP_ZEROS: Simple Moving Average that skips zero values.
• MOVAVGTYPE_SMOOTHED: Smoothed moving average.

StudyID

[Link] - [Top]
int StudyID: This is the study ID which is obtained using the following functions:

• sc.Input[].GetStudyID 
• sc.Input[].SetStudyID 
• sc.Input[].GetChartStudySubgraphValues 
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• sc.Input[].SetChartStudySubgraphValues 
• sc.Input[].SetChartStudyValues 
• sc.Input[].SetStudySubgraphValues 
• sc.StudyGraphInstanceID 

Subgraph

[Link] - [Top]
SCSubgraphRef Subgraph: The type is a reference to a sc.Subgraph[]. You need to pass a sc.Subgraph[] object. 

This type is either used for data input or output. In the case of data output, the results are written to the 
sc.Subgraph[].Data and sc.Subgraph[].Arrays arrays. The sc.Subgraph[].Arrays arrays are used for 
intermediate calculations and additional output.

SubgraphOut

[Link] - [Top]
SCSubgraphRef SubgraphOut: The type is a reference to a sc.Subgraph[]. You need to pass a sc.Subgraph[] 
object. The results are written to the sc.Subgraph[].Data and sc.Subgraph[].Arrays arrays. The 
sc.Subgraph[].Arrays arrays are used for intermediate calculations and additional output.

Symbol

[Link] - [Top]
SCString Symbol: This specifies a symbol where a function requires that a symbol is specified.

To use the symbol of the chart which contains the study instance which is calling the function which requires this 
parameter, use sc.Symbol.

*Last modified Tuesday, 20th August, 2024.
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c_ACSILDepthBars

[link] - [Top]
The c_ACSILDepthBars C++ class provides an interface for accessing historical market depth data bars loaded 
into a chart. Use the Advanced Custom Study Interface and Language functions sc.GetMarketDepthBars() or 
sc.GetMarketDepthBarsFromChart() to get an instance of this class.

Historical market depth data is stored at multiple price increments, as determined by the tick size for the symbol, 
for each bar in the chart. The different price increments are identified by their price tick index, where each adjacent 
price tick index has a price value difference exactly equal to the tick size on the chart.

For functions that take a PriceTickIndex index value, that can be determined from an actual float price value by 
using the PriceToTickIndex member function.

In order for there to be any historical market depth data to access, historical market depth data must be loaded into 
the chart and also should be recorded in real-time. To accomplish both of these, it is necessary to set 
sc.MaintainHistoricalMarketDepthData to TRUE in the study function. This normally will be done in the 
sc.SetDefaults code block.

For a study which uses this data, refer to Market Depth Historical Graph for details.

It is also supported to access the most recent market depth data. For complete documentation, refer to 
Programmatically Accessing Historical and Current Market Depth Data. This is an alternative to access the current 
market depth data. You will need to access the current market depth data through these other methods whenever 
market depth data changes after a chart bar has completed but before there is a new trade for the next bar which has 
not yet been displayed because there has not yet been a trade for that new upcoming bar.

c_ACSILDepthBars Methods

[link] - [Top]
GetTickSize

[link] - [Top]
float GetTickSize();

Returns the tick size that was used for storing the historical market depth data.

PriceToTickIndex

[link] - [Top]
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int PriceToTickIndex(float Price);

Converts the given Price value into a price tick index. This is equivalent to the price divided by the tick size. Price 
tick indexes are used to discretely identify price levels in the historical market depth data.

TickIndexToPrice

[link] - [Top]
float TickIndexToPrice(int PriceTickIndex);

Converts the given PriceTickIndex into the original price value. This is equivalent to the price tick index 
multiplied by the tick size. Price tick indexes are used to discretely identify price levels in the historical market 
depth data.

NumBars

[link] - [Top]
int NumBars();

Returns the number of historical market depth data bars. This will generally match the number of bars in the chart, 
but may be less if there is less market depth data available. Bar indexes in the historical market depth data will 
correspond to bar indexes in the chart. Not every bar may contain historical market depth data.

DepthDataExistsAt

[link] - [Top]
bool DepthDataExistsAt(int BarIndex);

Returns true if any historical market depth data exists within the bar at the given BarIndex. If the given BarIndex 
is outside the valid range of bars, this method will return false.

GetBarHighestPriceTickIndex

[link] - [Top]
int GetBarHighestPriceTickIndex(int BarIndex);

Returns the highest price, as a price tick index, that has any known depth quantity within the bar at the given 
BarIndex. If no depth data exists within the bar at the given BarIndex, or the given BarIndex is outside the valid 
range of bars, this method will return 0.

GetBarLowestPriceTickIndex

[link] - [Top]
int GetBarLowestPriceTickIndex(int BarIndex);

Returns the lowest price, as a price tick index, that has any known depth quantity within the bar at the given 
BarIndex. If no depth data exists within the bar at the given BarIndex, or the given BarIndex is outside the valid 
range of bars, this method will return 0.

GetNextHigherPriceTickIndex

[link] - [Top]
bool GetNextHigherPriceTickIndex(int BarIndex, int& r_PriceTickIndex);

Increments the given r_PriceTickIndex up to the next price tick index that contains any known depth quantity 
within the bar at the given BarIndex. If the given r_PriceTickIndex is already at or beyond the highest price, or if 
no depth data exists within the bar at the given BarIndex, or the given BarIndex is outside the valid range of bars, 



this method will return false. Otherwise the method returns true to indicate that the given r_PriceTickIndex has 
been set to the next valid price tick index with data. The given r_PriceTickIndex may be incremented by more 
than one price level if there are price levels that do not contain any depth quantities.

GetMaxDominantSide

[link] - [Top]
BuySellEnum GetMaxDominantSide(int BarIndex, int PriceTickIndex);

Returns the side (BSE_BUY for bid, BSE_SELL for ask) with the greatest maximum quantity within the bar at the 
given BarIndex, at the given PriceTickIndex. If both sides have equal maximum quantities, or no quantities are 
known, this method returns BSE_UNDEFINED.

GetMaxQuantityForSide

[link] - [Top]
int GetMaxQuantityForSide(int BarIndex, int PriceTickIndex, BuySellEnum Side);

Returns the maximum quantity within the bar at the given BarIndex, at the given PriceTickIndex, on the given 
Side (BSE_BUY for bid, BSE_SELL for ask). If the maximum bid quantity is equal to the maximum ask quantity, 
and BSE_UNDEFINED is given for the Side, then the maximum bid quantity will be returned, since both sides 
are equal. This is to assist in the case that the dominant side is requested, but there is no dominant side. Otherwise, 
if any of these parameters are outside the valid range of data, or there is no known quantity, this method returns 0.

GetMaxBidQuantity

[link] - [Top]
int GetMaxBidQuantity(int BarIndex, int PriceTickIndex);

Returns the maximum bid quantity within the bar at the given BarIndex, at the given PriceTickIndex. If any of 
these parameters are outside the valid range of data, or there is no known bid quantity, this method returns 0.

GetMaxAskQuantity

[link] - [Top]
int GetMaxAskQuantity(int BarIndex, int PriceTickIndex);

Returns the maximum ask quantity within the bar at the given BarIndex, at the given PriceTickIndex. If any of 
these parameters are outside the valid range of data, or there is no known ask quantity, this method returns 0.

GetMaxQuantity

[link] - [Top]
int GetMaxQuantity(int BarIndex, int PriceTickIndex);

Returns the maximum quantity, the greater of the maximum bid quantity or the maximum ask quantity, within the 
bar at the given BarIndex, at the given PriceTickIndex. If any of these parameters are outside the valid range of 
data, or there are no known quantities, this method returns 0.

GetLastDominantSide

[link] - [Top]
BuySellEnum GetLastDominantSide(int BarIndex, int PriceTickIndex);

Returns the side (BSE_BUY for bid, BSE_SELL for ask) with the greatest last quantity within the bar at the given 
BarIndex, at the given PriceTickIndex. If both sides have equal last quantities, or no quantities are known, this 



method returns BSE_UNDEFINED.

The Market Depth Historical Graph study simply defaults to the ask side in any case where the last bid quantity is 
not greater. 

GetLastQuantityForSide

[link] - [Top]
int GetLastQuantityForSide(int BarIndex, int PriceTickIndex, BuySellEnum Side);

Returns the last quantity for the bar at the given BarIndex, at the given PriceTickIndex, on the given Side 
(BSE_BUY for bid, BSE_SELL for ask). If the last bid quantity is equal to the last ask quantity, and 
BSE_UNDEFINED is given for the Side, then the last bid quantity will be returned, since both sides are equal. 
This is to assist in the case that the dominant side is requested, but there is no dominant side. Otherwise, if any of 
these parameters are outside the valid range of data, or there is no known quantity, this method returns 0.

GetLastBidQuantity

[link] - [Top]
int GetLastBidQuantity(int BarIndex, int PriceTickIndex);

Returns the last bid quantity for the bar at the given BarIndex, at the given PriceTickIndex. If any of these 
parameters are outside the valid range of data, or there is no known bid quantity, this method returns 0.

GetLastAskQuantity

[link] - [Top]
int GetLastAskQuantity(int BarIndex, int PriceTickIndex);

Returns the last ask quantity for the bar at the given BarIndex, at the given PriceTickIndex. If any of these 
parameters are outside the valid range of data, or there is no known ask quantity, this method returns 0.

GetLastQuantity

[link] - [Top]
int GetLastQuantity(int BarIndex, int PriceTickIndex);

Returns the last quantity, the greater of the last bid quantity or the last ask quantity, for the bar at the given 
BarIndex, at the given PriceTickIndex. If any of these parameters are outside the valid range of data, or there are 
no known quantities, this method returns 0.

Examples
[link] - [Top]
Iterating Through All the Prices Within a Bar

[link] - [Top]
This code example demonstrates how to iterate through all of the price levels that contain market depth data within 
a single bar.

// Get access to the market depth bars in the chart the study instance is 
applied to.
c_ACSILDepthBars* p_DepthBars = sc.GetMarketDepthBars();
if (p_DepthBars == NULL)
    return;
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// Do nothing if the bar at the current index has no data.
if (!p_DepthBars->DepthDataExistsAt(sc.Index))
    return;

// Iterate through each price index for the bar at the current index.
int PriceTickIndex = p_DepthBars->GetBarLowestPriceTickIndex(sc.Index);

do
{
    // Use PriceTickIndex to get the desired depth data at the current
    // price level.  For example:
    const int MaxBidQuantityAtPriceTick = 
    p_DepthBars->GetMaxBidQuantity(sc.Index, PriceTickIndex);
}
while (p_DepthBars->GetNextHigherPriceTickIndex(sc.Index, PriceTickIndex));
        
The sc.GetMarketDepthBars() function is used for getting access to the c_ACSILDepthBars object.

sc.Index is used to specify the bar index currently being processed.

Before attempting to get the first price tick index, the code first checks if any depth data exists in the bar using 
DepthDataExistsAt(). 

GetBarLowestPriceTickIndex() is used to get the first price tick index in the bar, and then 
GetNextHigherPriceTickIndex() is used in a do-while loop to iterate through the rest of the price tick indexes in the 
bar. 

A do-while loop is used so that the first price tick index is processed before moving on to the next price tick index. 

*Last modified Monday, 10th January, 2022.
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Introduction
[Link] - [Top]
It is supported to create custom chart bars using the Advanced Custom Study Interface and Language. You will 
create a custom chart bars study. So it is a study which then creates custom chart bars. 

These custom chart bars are implemented in the same way as the different Bar Period Types for Intraday charts in 
Chart >> Chart Settings >> Intraday Chart Bar Period are implemented. 

To programmatically determine if custom chart bars are being used on a chart, use the function 
sc.GetBarPeriodParameters. The s_BarPeriod::ACSILCustomChartStudyName string variable will contain the 
name of the custom chart bars. 

When a instance of the study is added to the chart the Hide Study setting is automatically enabled. It is not possible 
to disable this. 

ACSIL Interface Members for Custom Chart Bars

[Link] - [Top]
sc.UsesCustomChartBarFunction

[Link] - [Top]
Type: Read/write integer variable.

sc.UsesCustomChartBarFunction when set to 1 or a nonzero value, specifies that the study function is using a 
custom bar building function which will set the custom study to become a custom chart bar study. When this is set 
to 0, the study function is a normal study that does not build custom chart bars.

For complete working example, refer to Complete Code Example.

Example

            if (sc.SetDefaults)
            {   
                sc.UsesCustomChartBarFunction = 1;
               sc.fp_ACSCustomChartBarFunction = 
CustomChartBarBuildingFunction;
            }
           
sc.fp_ACSCustomChartBarFunction

[Link] - [Top]
Type: Read/write integer variable.

sc.fp_ACSCustomChartBarFunction needs to be set to the custom study function which builds the custom chart 
bars for the study. This function is called from a separate thread.

For complete working example, refer to Complete Code Example.
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Example

            if (sc.SetDefaults)
            {   
               sc.UsesCustomChartBarFunction = 1;
               sc.fp_ACSCustomChartBarFunction = 
CustomChartBarBuildingFunction;
            }
           
s_CustomChartBarInterface Interface Members for Custom Bar 
Function

[Link] - [Top]
All of the following are Input members of the ChartBarInterface structure of type s_CustomChartBarInterface, 
for use by the custom bar building function to access the underlying chart data for building chart bars. 

The following is an example declaration of this function which receives a reference to the 
ChartBarInterfacesstructure. 

SCSFExport CustomRangeChartBarBuildingFunction(SCCustomChartBarInterfaceRef 
ChartBarInterface). 

• ChartDataTypeEnum ChartDataType: Indicates if this chart is based on historical Daily data or Intraday 
data. Possible values: DAILY_DATA = 1, INTRADAY_DATA = 2.

• unsigned char IsDeterminingIfShouldStartNewBar: Set to 1 if the custom bar building function needs to 
indicate if should start a new chart bar. Otherwise, it is 0.

• unsigned char IsFinalProcessingAfterNewOrCurrentBar: Set to 1 if the custom bar building function is 
being called after data has been added to a chart bar, whether it is a new chart bar or not. Otherwise, it is 0. 

• unsigned char IsInsertFileRecordsProcessing: When the custom bar building function is called and this 
flag is true when there is a new intraday file record read and it has not yet been processed. That new 
intraday file record is not provided, but this is an opportunity to perform a "split" operation on the most 
recent chart bar and break it up into smaller records by reducing its size and putting the excess into 
ChartBarInterface.NewRecordToInsert. 

Set ChartBarInterface.InsertNewRecord to 1 if ChartBarInterface.NewRecordToInsert has been filled out 
with a new record. In this case, it will be processed normally which means that this function will be called 
first with ChartBarInterface.IsDeterminingIfShouldStartNewBar set to 1, and again with 
ChartBarInterface.IsFinalProcessingAfterNewOrCurrentBar set to 1. 

When the normal processing is done, this function will be called again with 
ChartBarInterface.IsInsertFileRecordsProcessing set to 1. If there is no further processing to do, then just 
return without doing anything further. 

Generally the purpose of ChartBarInterface.IsInsertFileRecordsProcessing is to split bars which have been 
created from Intraday data records that are greater than 1 tick and also to perform splitting for Renko and 
Range bars when there are price gaps. 

Splitting is a multi-iteration process. It is not done all at once. For example, if there is an existing chart bar 
with a range of 10, and it needs to be broken up into 9 additional bars with a range of 1 each, then the first 
step is to set its range to 1 and insert a new file record through ChartBarInterface.NewRecordToInsert 
with a range of 9. 

When the standard record processing is complete, this function is called again with 
ChartBarInterface.IsInsertFileRecordsProcessing set to 1, and this process continues by putting the excess 
range, 8, back into ChartBarInterface.NewRecordToInsert until the process is complete. 



Internally Sierra Chart is going to divide up the volume among each chart bar evenly during the splitting 
process. 

• s_IntradayRecord NewFileRecord: This is the currently being processed Intraday data file record.
• uint32_t CurrentBarIndex: The zero-based array index of the current chart bar being built. 
• uint32_t ValueFormat: The Price Display Format of the chart. 
• unsigned char IsNewFileRecord: A variable indicating whether NewFileRecord is a new record during 

the bar building process. 1 is true. 0 is false. 
• unsigned char BarHasBeenCutAtStartOfSession: A variable indicating whether the current chart bar has 

just been started because of the start of the trading session based on the Session Times of the chart. 1 is 
true. 0 is false.

• unsigned char IsNewChartBar: A variable indicating whether the current chart bar is a newly started 
chart bar. 1 is true. 0 is false.

• unsigned char IsFirstBarOfChart: A variable indicating if the current bar is the first bar of the chart. 1 is 
true. 0 is false. 

• float TickSize: The minimum price increment the chart is set to. 
• float BidPrice: The bid price associated with the most recent trade in the NewFileRecord data structure.
• float AskPrice: The ask price associated with the most recent trade in the NewFileRecord data structure.
• c_VAPContainer VolumeAtPriceForBars: VolumeAtPriceForBars is a pointer to a c_VAPContainer 

object, which is a high-performance data container containing the volume at price data for the chart bar. For 
further details, refer to sc.VolumeAtPriceForBars. This has been added in version 1793.

The following are the s_CustomChartBarInterface Output members, meaning they are set by the custom bar 
building function.

• unsigned char StartNewBarFlag: Set to 1 to start a new chart bar. In this case NewFileRecord becomes 
part of the new chart bar. A new bar will also be started if Chart >> Chart Settings >> New Bar at Session 
Start is enabled, and according to the conditions as defined for that option.

• unsigned char InsertNewRecord: This variable is used with IsInsertFileRecordsProcessing.
• s_IntradayRecord NewRecordToInsert: This variable is used with IsInsertFileRecordsProcessing.

s_CustomChartBarInterface Functions

• float& GetChartBarValue(int SubgraphIndex, int BarIndex): For accessing the bar values at each bar 
index. The returned value is a reference and is read/write.

• const SCDateTime& GetChartBarDateTime(int BarIndex): For accessing the Date-Time of the chart 
bar at the specified bar index. The returned value is a constant reference. To modify this Date-Time you 
need to perform a const cast to remove the constant attribute. We make no guarantee whether modifying the 
Date-Time would cause a problem or not. At the time of this writing it is believed to not cause an issue.

• SCInputRef& GetInput(int InputIndex): This function is used to return a reference to the study Input at 
the specified InputIndex.

• int& GetPersistentInt(int Key): Refer to sc.GetPersistentInt.
• float& GetPersistentFloat(int Key): Refer to sc.GetPersistentInt.
• double& GetPersistentDouble(int Key): Refer to sc.GetPersistentInt.
• int64_t& GetPersistentInt64(int Key): Refer to sc.GetPersistentInt.
• SCDateTime& GetPersistentSCDateTime(int Key): Refer to sc.GetPersistentInt.

Additional Input members

• float BidPrice: The bid price associated with the last trade in NewFileRecord.
• float AskPrice: The ask price associated with the last trade in NewFileRecord.

Detecting when Chart Needs to be Reloaded

[Link] - [Top]

Complete Code Example

[Link] - [Top]
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The following series of functions are a complete example for building custom Range bars. The Range bar building 
is more simplified than the actual Range bar construction within Sierra Chart.

Example

        
/
*===========================================================================
=
Returns 1 for an up bar, and -1 for a down bar.  If the direction can not
be determined within the past 10 bars, this function will return 1 (up)
as the direction.
----------------------------------------------------------------------------
*/
 int GetRangeBarDirection(SCCustomChartBarInterfaceRef ChartBarInterface, 
int BarIndex) 
{

int LastIndex = BarIndex;
int NumIterations = 0;
while (NumIterations < 10)
{

float& BarOpen = ChartBarInterface.GetChartBarValue(SC_OPEN, 
LastIndex);

float& BarLast = ChartBarInterface.GetChartBarValue(SC_LAST, 
LastIndex);

// If the close is below the open, then the bar is down.
if (BarLast < BarOpen)
{

// Down
return -1;

}

// If the close is above the open, then the bar is up.
if (BarLast > BarOpen)
{

// Up
return 1;

}

// If the close is the same as the open, then we need to look at 
the

// difference between the current close and the prior close.

if (LastIndex < 1)
break;

float&  PriorBarLast = ChartBarInterface.GetChartBarValue(SC_LAST, 
LastIndex - 1);

// If the current close is below the prior close, then the bar is
// down.
if ( BarLast < PriorBarLast)
{

// Down
return -1;



}

// If the current close is above the prior close, then the bar is 
up.

if ( BarLast > PriorBarLast )
{

// Up
return 1;

}

// If the current close is the same as the prior close, repeat the
// algorithm using the previous bar.
--LastIndex;
++NumIterations;

}

// Direction could not be determined, so always use up.
return 1;

}
/
*===========================================================================
=

----------------------------------------------------------------------------
*/
SCSFExport CustomRangeChartBarBuildingFunction(SCCustomChartBarInterfaceRef 
ChartBarInterface)
{

ChartBarInterface.StartNewBarFlag = 0;

SCInputRef RangeInput = ChartBarInterface.GetInput(0);
float NeededRangeAsFloat = RangeInput.GetInt() * 

ChartBarInterface.TickSize;

if (ChartBarInterface.IsDeterminingIfShouldStartNewBar)
{

if (ChartBarInterface.BarHasBeenCutAtStartOfSession)
{

// This will be true when 'Chart >> Chart Settings >> New Bar 
at Session Start' is enabled and that condition has been met.

}

int Direction = GetRangeBarDirection(ChartBarInterface, 
ChartBarInterface.CurrentBarIndex);

float BarHigh = ChartBarInterface.GetChartBarValue(SC_HIGH, 
ChartBarInterface.CurrentBarIndex);

float BarLow = ChartBarInterface.GetChartBarValue(SC_LOW, 
ChartBarInterface.CurrentBarIndex);

if (Direction == 1)
{

BarHigh = max(BarHigh, 
ChartBarInterface.NewFileRecord.GetHigh());



float Range = BarHigh - BarLow;

if (Range > NeededRangeAsFloat)
ChartBarInterface.StartNewBarFlag = 1;

}
else if (Direction == -1)
{

BarLow = min(BarLow, 
ChartBarInterface.NewFileRecord.GetLow());

float Range = BarHigh - BarLow;

if (Range > NeededRangeAsFloat)
ChartBarInterface.StartNewBarFlag = 1;

}
}
else if (ChartBarInterface.IsFinalProcessingAfterNewOrCurrentBar)
{

if (ChartBarInterface.IsNewChartBar && 
ChartBarInterface.CurrentBarIndex > 0)

{
int Direction = GetRangeBarDirection(ChartBarInterface, 

ChartBarInterface.CurrentBarIndex - 1);

if (Direction == 1)
{

float& r_BarHigh = 
ChartBarInterface.GetChartBarValue(SC_HIGH, 
ChartBarInterface.CurrentBarIndex - 1);

float& r_BarLast = 
ChartBarInterface.GetChartBarValue(SC_LAST, 
ChartBarInterface.CurrentBarIndex - 1);

r_BarLast = r_BarHigh;

}
else if (Direction == -1)
{

float& r_BarLow = 
ChartBarInterface.GetChartBarValue(SC_LOW, ChartBarInterface.CurrentBarIndex 
- 1);

float& r_BarLast = 
ChartBarInterface.GetChartBarValue(SC_LAST, 
ChartBarInterface.CurrentBarIndex - 1);

r_BarLast = r_BarLow;
}

}
}
else if (ChartBarInterface.IsInsertFileRecordsProcessing)
{

// If the range of the last bar is greater than the range setting 
when

// there is a new record.



int Direction = GetRangeBarDirection(ChartBarInterface, 
ChartBarInterface.CurrentBarIndex);

float& r_BarHigh = ChartBarInterface.GetChartBarValue(SC_HIGH, 
ChartBarInterface.CurrentBarIndex);

float& r_BarLow = ChartBarInterface.GetChartBarValue(SC_LOW, 
ChartBarInterface.CurrentBarIndex);

float& r_BarOpen = ChartBarInterface.GetChartBarValue(SC_OPEN, 
ChartBarInterface.CurrentBarIndex);

float& r_BarLast = ChartBarInterface.GetChartBarValue(SC_LAST, 
ChartBarInterface.CurrentBarIndex);

float Range = r_BarHigh - r_BarLow;

if (Range <= NeededRangeAsFloat)
{

ChartBarInterface.InsertNewRecord = 0;
return;

}

// Create a new overflow record to take everything from the last 
bar that

// does not fit in the range setting, depending on the direction 
of the

// last bar.

ChartBarInterface.InsertNewRecord = 1;

if (Direction == 1)// Up
{

ChartBarInterface.NewRecordToInsert.High = r_BarHigh;
ChartBarInterface.NewRecordToInsert.Close = r_BarLast;

// Lower the high of the last bar so that the range of the 
last bar

// is equal to the range setting.

float NewHigh = r_BarLow + NeededRangeAsFloat;
r_BarHigh = NewHigh;

if (r_BarLast > r_BarHigh)
{

r_BarLast = r_BarHigh;
}

if (r_BarOpen > r_BarHigh)
{

r_BarOpen = r_BarHigh;
}

ChartBarInterface.NewRecordToInsert.Low = r_BarHigh;
ChartBarInterface.NewRecordToInsert.Open = r_BarHigh + 

ChartBarInterface.TickSize;

if (ChartBarInterface.NewRecordToInsert.Close < 



ChartBarInterface.NewRecordToInsert.Low)
ChartBarInterface.NewRecordToInsert.Close = 

ChartBarInterface.NewRecordToInsert.Low;
}
else// Down
{

ChartBarInterface.NewRecordToInsert.Low = r_BarLow;
ChartBarInterface.NewRecordToInsert.Close = r_BarLast;

// Raise the low of the last bar so that the range of the 
last bar is

// equal to the range setting.

float NewLow = r_BarHigh - NeededRangeAsFloat;

r_BarLow = NewLow;

if (r_BarLast < r_BarLow)
{

r_BarLast = r_BarLow;
}

if (r_BarOpen < r_BarLow)
{

r_BarOpen = r_BarLow;
}

ChartBarInterface.NewRecordToInsert.High = r_BarLow;
ChartBarInterface.NewRecordToInsert.Open = r_BarLow - 

ChartBarInterface.TickSize;

if (ChartBarInterface.NewRecordToInsert.Close > 
ChartBarInterface.NewRecordToInsert.High)

ChartBarInterface.NewRecordToInsert.Close = 
ChartBarInterface.NewRecordToInsert.High;

}
}

}

/
*===========================================================================
=

----------------------------------------------------------------------------
*/
SCSFExport scsf_CustomRangeChartBarsExample(SCStudyInterfaceRef sc)
{

SCInputRef Input_RangePerBar = sc.Input[0];

if (sc.SetDefaults)
{

// Set the configuration and defaults
sc.GraphRegion = 0;
sc.GraphName = "Custom Range Chart Bars Example";



sc.UsesCustomChartBarFunction = 1;

// This function is called from another thread.
sc.fp_ACSCustomChartBarFunction = 

CustomRangeChartBarBuildingFunction;

sc.AutoLoop = 0;//Always use manual looping.

//sc.MaintainAdditionalChartDataArrays = 1;
//sc.AllocateAndNameRenkoChartBarArrays = 1;

Input_RangePerBar.Name = "Range Per Bar in Ticks";
Input_RangePerBar.SetInt(10);
Input_RangePerBar.SetIntLimits(1, INT_MAX);

return;
}

int& r_ChartDataReloadedFlag = 
sc.GetPersistentInt(CUSTOM_CHART_BAR_RELOAD_FLAG_KEY);

if (r_ChartDataReloadedFlag == 0)
{

sc.FlagToReloadChartData = true;
r_ChartDataReloadedFlag = 1;

}

// It is necessary for the study function which creates custom chart 
bars to detect changes with its own input settings and flag to reload data.

const int RangePerBar = Input_RangePerBar.GetInt();

int& r_PriorRangePerBar = sc.GetPersistentInt(1);

if (r_PriorRangePerBar != 0 && r_PriorRangePerBar != RangePerBar)
sc.FlagToReloadChartData = true;

r_PriorRangePerBar = RangePerBar;

// Set the graph name for this custom bar type.
if (sc.IsFullRecalculation)

sc.GraphName.Format("Custom Range Bar = %d", RangePerBar);
}

/
*===========================================================================
=
This function can take a well commented description of the relevant 
variables of the ChartBarInterface structure and how to use them 
----------------------------------------------------------------------------
*/



SCSFExport CustomChartBarBuildingFunction(SCCustomChartBarInterfaceRef 
ChartBarInterface)
{
    // This is the bar building function which is used along with
    // scsf_CustomChartBarsExample to build custom chart bars. This
    // function tells Sierra Chart when to start a new bar and allows
    // the custom study to make any necessary bar modifications and
    // insert its own file records. 

// It is Sierra Chart itself, which will combine the Intraday
// data records into bars and set the Date-Time, Open, High, 
// Low, Last, Volume, Bid Volume, Ask Volume, and Volume at 
// Price data for the chart bars.

//This is set to 0 by Sierra Chart upon each entry into this 
// function, but just setting it here for clarity.

    
ChartBarInterface.StartNewBarFlag = 0;

if (ChartBarInterface.IsDeterminingIfShouldStartNewBar)
{

        // This flag is set to 1 and this function is called after 
        // the initial processing of the intraday file record but
        // before it is added to the most recent chart bar. Set
        // ChartBarInterface.StartNewBarFlag to 1 to indicate to
        // start a new bar or 0 to indicate not to start a new
        // chart bar.

        // Below is an example of how a volume-based chart bar is
        // built. Once the volume is equal to or greater than the
        // volume specified through the study Input, then a new
        // chart bar is indicated to be started. After a new bar
        // is added, then ChartBarInterface.NewFileRecord is
        // added to that bar.

if (ChartBarInterface.BarHasBeenCutAtStartOfSession)
{

            // This will be true when 'Chart >> Chart Settings
            // >> New Bar at Session Start' is enabled and that
            // condition has been met.

}

SCInputRef VolumeInput = ChartBarInterface.GetInput(0);
const uint64_t CurrentBarVolume = 

(uint64_t)ChartBarInterface.GetChartBarValue(SC_VOLUME, 
ChartBarInterface.CurrentBarIndex);

if (CurrentBarVolume >= VolumeInput.GetInt())
{

ChartBarInterface.StartNewBarFlag = 1;

return;
}

}
else if (ChartBarInterface.IsFinalProcessingAfterNewOrCurrentBar)



{
        // This function is called and this flag is true after and
        // Intraday file record is fully processed. This gives the
        // custom study the ability to make any modifications to
        // the most recent chart bar. Or theoretically any chart
        // bar through the ChartBarInterface.GetChartBarValue()
        // function.

//This will be true when the first bar is added to the chart
if (ChartBarInterface.IsFirstBarOfChart)
{

//perform initialization.
}

        // Example to set the last trade price of the bar to the high
        // of the bar after the bar is finished building.

if (ChartBarInterface.IsNewChartBar)
{

if (ChartBarInterface.CurrentBarIndex >= 1)
{

ChartBarInterface.GetChartBarValue(SC_LAST, 
ChartBarInterface.CurrentBarIndex - 1) = 
ChartBarInterface.GetChartBarValue(SC_HIGH, 
ChartBarInterface.CurrentBarIndex - 1);

}
}

return;
}
else if (ChartBarInterface.IsInsertFileRecordsProcessing)
{

return;
}

}

       

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
This page documents various programming concepts for ACSIL (Advanced Custom Study Interface and 
Language).

Unique Study Instance Identifiers

[Link] - [Top]
Each study has a unique instance identifier. Refer to the image below. Many ACSIL Functions require this 
identifier. 

This identifier can be accessed through ACSIL with the sc.StudyGraphInstanceID variable. This identifier is for the 
instance of the study that is accessing this value directly.

The proper way to obtain this unique study instance identifier for a particular study, from another study is through 
the sc.Input[].SetStudyID() and sc.Input[].GetStudyID() Input functions or other Input functions which create a 
study Input and allow getting of a study identifier. sc.Input[].SetStudyID() creates a study Input with a list of 
studies on a chart and allow selecting one of them.

Also refer to sc.Input[].SetChartStudyValues(), sc.Input[].GetChartNumber() and sc.Input[].GetStudyID() Input 
functions.

Global Variables

[Link] - [Top]
In C++ it is possible to define global variables which are accessible from any of the study functions in your source 
code cpp file. 

Global variables should not be confused with the Persistent Variable Functions which can be used to get and set 
persistent variables for an individual study or other studies or studies on other charts.

There are generally 2 reasons why global variables would be used. 1. To share data between multiple study 
functions. 2. To maintain data between calls to your study function. 

It is essential to understand, that when a DLL is released like when it is built, or when using Analysis >> Build 
Custom Studies DLL >> Build >> Release All DLLs and Deny Load, then what you will find is that the global 
variables get reset. 

Global variables need to be at the top of your source code file and outside of your study function. Refer to the code 
example below.

Keep in mind that when a variable is global, there is only a single instance of it per DLL file. Therefore, multiple 
instances of a particular study or multiple study functions, are going to be sharing the very same instance of a 
global variable in the DLL it is defined within. 

If you require basic variable types which are specific to each individual study instance, then you can store 
persistent data by using the functions to get and set persistent data.

If you require nonbasic variable types which are specific to each individual study instance and remain persistent 
between calls to a study function, then refer to Dynamic Memory Allocations Within Study Instance.

Code Example

#include "SierraChart.h"
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SCDLLName("StudiesFileName")

//This is a global integer variable
int g_GlobalIntegerVariable;

SCSFExport scsf_StudyFunction(SCStudyInterfaceRef sc)
{
    if (sc.SetDefaults)
    {
     
    }
}
        
System Studies

[Link] - [Top]
You are able to create, using the Advanced Custom Study Interface and Language, a System study. A System 
study is one in which gives you graphical, text and/or audible indication of buy and sell signals. This differs from 
an Automated Trading study which can also submit simulated or live orders.

The custom study interface is the same whether you create an indicator type Study or a System study. In the case of 
a Study you will put your formula results into a sc.Subgraph[].Data array or arrays that are graphed on the chart.

In the case of a System study you will fill the sc.Subgraph[].Data arrays with values indicating where you want to 
buy or sell at and use these together with the appropriate sc.Subgraph[].DrawStyle to indicate buy and sell 
conditions. For example, in the case of a System, you could set the sc.Subgraph[].Data array element for the bar 
you want to give a buy signal at, to the price at which you will buy. And set the sc.Subgraph[].DrawStyle to 
DRAWSTYLE_ARROW_UP. If your study is displayed in Chart Region 1 ( sc.GraphRegion = 0;), then the Up 
Arrow will be shown at the price level you set the corresponding sc.Subgraph[].Data array element to.

If you require an audible or text indication of a buy or sell condition, then specify an Alert Condition Formula with 
your custom system study. For more information, refer to Alerts and Scanning. Or, you can add an alert message 
and play a sound directly from the study function using sc.SetAlert.

An example study function that acts as a System can be found in Systems.cpp inside the /ACS_Source folder 
inside of the folder that Sierra Chart is installed to.

Working with SCString, Text Strings and Setting ACSIL Structure 
Member Name Strings

[Link] - [Top]
Some members of the Advanced Custom Study Interface (sc structure passed to your study function) use strings (a 
series of text characters). In most cases these are implemented as an SCString type. For functions that receive a 
text string, these may just require a const character pointer (*) only or they may use an SCString type for the text 
string parameter.

To set or modify these SCStrings or names which use an SCString, to build your own formatted string, to compare 
strings, or to directly access the contents of an SCString when you need to access the const character pointer (*), 
refer to the information below.

There is no need to have an understanding of the internal implementation details of the SCString class.

SCString Methods

[Link] - [Top]
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SCString::Clear()

Type: Function

void Clear();

The Clear() function clears the data of an SCString object.

SCString::Format()

Type: Function

SCString& Format(const char* String, ...);

The Format() function overwrites the contents of the SCString object according to the given parameters. This 
function works the same as the C++ Standard Library printf() function.

SCString::AppendFormat()

Type: Function

SCString& AppendFormat(const char* String, ...);

The AppendFormat() function appends the given parameters to the end of the SCString object. This function 
works the same as the C++ Standard Library printf() function.

SCString::Compare()

Type: Function

int Compare(const char* StringToCompare, int NumChars = 0) const;

The Compare function makes a comparison between the SCString object and StringToCompare and returns 0 if 
they are the same. An optional NumChars can be supplied which will compare only the first NumChars between 
the strings, otherwise the entire string is compared.

SCString::CompareNoCase()

Type: Function

int CompareNoCase(const char* StringToCompare, int NumChars = 0) const;

int CompareNoCase(const SCString& StringToCompare, int NumChars = 0) const;

The CompareNoCase() function works the same as the Compare() function, except that character case is ignored 
in the comparison.

SCString::IsModified()

Type: Function

int IsModified() const;

The IsModified() function returns 1 if the SCString object has been modified or 0 if it has not been modified.

SCString::IsEmpty()



Type: Function

int IsEmpty() const;

The IsEmpty() function returns a value of 1 if the SCString object is an empty string, otherwise it returns a value 
of 0.

SCString::GetChars()

Type: Function

const char* GetChars() const;

The GetChars() function returns the string contained in the SCString object.

SCString::GetLength()

Type: Function

int GetLength() const;

The GetLength() function returns the number of characters that make up the SCString object.

SCString::IndexOf()

Type: Function

int IndexOf(char Delimiter, int StartIndex = 0) const;

The IndexOf() function returns the position of the first occurrence of the Delimeter character within the SCString 
object. The optional StartIndex defines the starting location of the search in terms of position within the SCString 
object starting at 0.

SCString::GetSubString()

Type: Function

SCString GetSubString(int SubstringLength, int StartIndex = 0) const;

The GetSubString() function returns the substring of the SCString object that starts at the StartIndex and is 
SubStringLength number of characters long.

SCString::ParseLines()

Type: Function

void ParseLines(std::vector<SCString> &Lines);

The ParseLines function parses the SCSTring object looking for \n (newline) characters and placing each string 
prefacing the \n into the Lines vector.

SCString::ParseLineItemsAsFloats()

Type: Function

void ParseLineItemsAsFloats(std::vector<float> &FloatValues);

The ParseLineItemsAsFloats() function parses the SCString object looking for \n (newline) characters and 



placing each floating point value prefacing the \n into the FloatValues vector.

SCString::Tokenize()

Type: Function

int Tokenize(const char* Delim, std::vector<char*>& Tokens);

The Tokenize() function parses the SCString object looking for the Delim character and placing each string 
prefacing the Delim into the Tokens vector.

SCString::Append()

Type: Function

SCString& Append(const SCString& Rhs);

The Append() function appends the contents of the Rhs string to the end of the SCString object.

SCString::Left()

Type: Function

SCString Left(int Count) const;

The Left() function returns the substring from the SCString object that is the number of characters defined by 
Count starting from the left side (beginning) of the SCString object when Count is positive. 

If Count is negative, then the substring starts at the left side (beginning) of the SCString object, but has Count 
number of characters removed from the right side (end) of the SCString object. If Count is negative and would 
result in the return of no data, then a NULL string is returned.

SCString::Right()

Type: Function

SCString Right(int Count) const;

The Right() function returns the substring from the SCString object that is the number of characters defined by 
Count starting from the right side (end) of the SCString object when Count is positive. If Count is negative, then 
the substring starts at the right side (end) of the SCString object, but has Count number of characters removed 
from the left side (beginning) of the SCString object. If Count is negative and would result in the return of no data, 
then a NULL string is returned.

SCString::operator ==

Type: Operator

==

The == operator performs a comparison between the SCString object on the left-hand side and another SCString 
object or a Character String on the right-hand side. Returns True if the strings are the same, otherwise returns 
False.

SCString::operator !=

Type: Operator



!=

The != operator performs a comparison between the SCString object on the left-hand side and another SCString 
object or a Character String on the right-hand side. Returns True if the strings are not the same, otherwise returns 
False.

SCString::operator <

Type: Operator

<

The < operator performs a comparison between the SCString object on the left-hand side and another SCString 
object or a Character String on the right-hand side. Returns True if the first character that does not match is a lower 
value in the left-hand side than in the right-hand side, otherwise returns False.

SCString::operator =

Type: Operator

=

The = operator replaces the contents of the SCString on the left-hand side with the SCSTring or Character string on 
the right-hand side. This also sets the SCString as having been modified (m_IsModified is set to a value of 1).

SCString::operator +=

Type: Operator

+=

The += operator appends the contents of the right-hand side to the SCString on the left-hand side.

SCString Examples

[Link] - [Top]
Setting a SCString Name To A Constant String

Code Example

sc.GraphName = "My Study Graph";
                
Creating Strings that Consist of Numbers and Text

[Link] - [Top]
You are able to build text strings that contain numbers and other strings by using the Format() and 
AppendFormat() member functions of the SCString class. 

The Format() function assigns the formatted string to the SCString object, overwriting any existing string 
contents. The AppendFormat() function adds the formatted string to the end of any existing string contents 
currently in the SCString object. 

The parameters of the Format() and AppendFormat() functions work exactly like the C++ standard library 
printf() function. For reference on the printf() function, refer to the the printf reference.

Date Text String Example

http://www.cplusplus.com/reference/cstdio/printf/


This creates a text string with a date without any spaces.

SCString DateText;
int  Year, Month, Day;
sc.BaseDateTimeIn[sc.Index].GetDateYMD(Year,Month,Day);
DateText.Format("%d%02d%02d", Year,Month,Day);
                
Formatting Value to Chart Value Format

This creates a text string with the last trade price formatted according to the chart Value Format. This does not use 
SCString::Format().

SCString FormattedValue;
sc.FormatGraphValue(sc.BaseData[SC_CLOSE][sc.Index], sc.ValueFormat);
                
sc.GraphName String Code Example

sc.GraphName will be set to the string created by the Format function.

int ExampleNumber = 5;

sc.GraphName.Format("Example %d", ExampleNumber); 
                
SCString TestString;
float Value = 4.5;
TestString.Format("%s %.2f", "Value is:", Value);
                
SCString within SCString Code Example

You will notice in the example below that we use the GetChars() function on the SCString to be able to access 
the internal C++ character pointer which is necessary when using this class with the SCString Format() and 
AppendFormat() functions. 

If we do not do this, it can lead to what is known as a CPU exception that you will see displayed in the Sierra Chart 
Message Log and additionally you will not get a properly formatted string.

SCString BarLabelText;            
BarLabelText.Format("HL %s (%s)", ReversalPrice.GetChars(), 
LengthStr.GetChars()); 
                
Building a Character String for the sc.AddMessageToLog() or sc.AddAlertLine() Functions

If you want to add messages to the log using the sc.AddMessageToLog() or sc.AddAlertLine() functions, and 
have the messages contain variables, use a SCString and the Format() function.

int MyInt = 50;

float MyFloat = 2.5f;
SCString Buffer;
Buffer.Format("My integer is %d. My float is: %f", MyInt, MyFloat);

sc.AddMessageToLog(Buffer,0); 
                
Using a Formated String With The Text Tool

If you want to use the sc.UseTool function to display text that contains variables as text, use the Format() and 
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AppendFormat() member functions.

The Format() function assigns the formatted string to the SCString object, overwriting any existing string 
contents, and the AppendFormat() function adds the formatted string to the end of any existing string contents 
currently in the SCString object. 

The parameters of the Format() and AppendFormat() functions work exactly like the C++ standard library 
printf() function. For reference on the printf() function, refer to this page.

Code Example

s_UseTool Tool;
Tool.Text.Format("High Value: %.3f",sc.BaseDataIn[SC_HIGH][123]);
                
How To Compare Strings

[Link] - [Top]
You can compare a SCString to another string using the SCString CompareNoCase(const char* String, int 
NumChars) or SCString CompareNoCase(SCString String, int NumChars) functions. 

These functions compare String to the string in the SCString these functions are called from, using a case-
insensitive comparison up to the first NumChars characters of the two strings. 

If NumChars is left out, then the function compares all the characters of the two strings. 

The function returns 0 if both strings are equal up to the given length, an integer < 0 if String is lexically less than 
the string in SCString, and an integer > 0 if String is lexically greater than the string in SCString.

Code Example

int Result;
Result = sc.Symbol.CompareNoCase("ABC");

SCString SymbolToCompare("ABC");
Result = sc.Symbol.CompareNoCase(SymbolToCompare); 
                
Directly Accessing a SCString

[Link] - [Top]
You can use the GetChars function to directly access a SCString. This function returns a pointer to a C++ char 
type.

Code Example

const char* p_Symbol;
p_Symbol = sc.Symbol.GetChars(); 
                
Assigning to C++ string Code Example

std::string SymbolCopy;
SymbolCopy = sc.Symbol.GetChars(); 
                
SCString += operator (Text String Concatenation)

[Link] - [Top]
You can use the SCString += operator to concatenate multiple text strings into a larger text string. Refer to the 

http://www.cplusplus.com/reference/cstdio/printf/


code example below.

Code Example

SCString ExampleText;
Text = "Dog";
Text += "and Lion"; 
                
SCString::GetLength()

[Link] - [Top]
To get the length of a text string contained within a SCString object, call GetLength function on it. Refer to the 
example below.

Code Example

SCString TextString;
TextString = "Hello";
int Length = TextString.GetLength(); // will be set to 5
                
SCString::GetSubString()

[Link] - [Top]
To get a text string within an existing SCString, use the GetSubString(int SubstringLength, int StartIndex) 
function. 

This function returns the string of the length specified by the SubstringLength parameter starting at the 
StartIndex parameter. If SubstringLength is longer than the number of characters available beginning with 
StartIndex, then it is reduced as is required.

If StartIndex is equal to or beyond the length of the SCString, then an empty string is returned.

The returned SCString is a copy of the substring within the SCString.

Code Example

SCString TextString = "Hello, this is a test.";
SCString PartialTextString = TextString.GetSubString(5, 0); // This will 
return "Hello"
                
Functions that use Constant Character Pointer or SCString Parameters

[Link] - [Top]
To pass a text string parameter to a function that uses a constant character pointer or a SCString, refer to the 
examples below.

Code Example

s_SCBasicSymbolData BasicSymbolData;            
sc.GetBasicSymbolData("ABCD", BasicSymbolData, true);//function uses 
constant character pointer

SCString Symbol;
sc.GetBasicSymbolData(Symbol.GetChars(), BasicSymbolData, true);//function 
uses constant character pointer

SCString MessageText;



MessageText = "Hello. This is a test.";
sc.AddAlertLineWithDateTime(MessageText.GetChars(), 1, 
sc.BaseDateTimeIn[sc.Index] );//function uses constant character pointer

void sc.AddMessageToLog(MessageText, 1);//function supports both SCString 
and constant character pointer.
                
std::string MessageText2;
MessageText2 = "Hello. This is a test.";
void sc.AddMessageToLog(MessageText2.c_str(), 1);//function supports both 
SCString and constant character pointer.            
Dynamic Graph Names

[Link] - [Top]
Suppose you want to change the name of your study or the name of a study Subgraph in your study to match an 
Input value. Setting the name inside of the code block for setting the study defaults will not work because the code 
inside of that code block only gets executed once. 

For a dynamic name, you will need to add some code outside of the code block for setting the study defaults. Look 
at the example below to see how this is done.

Code Example

SCSFExport scsf_DynamicNameExample(SCStudyInterfaceRef sc)
{

    // Set configuration variables
    if (sc.SetDefaults)
    {
        sc.Subgraph[0].Name = "Subgraph";

        sc.Input[0].Name = "Value";
        sc.Input[0].SetFloat(1.5f);

        return;
    }

    // Set the subgraph name to include the Value input
    // This must be outside the above if (sc.SetDefaults) code
    // block so that it gets executed every time
    sc.Subgraph[0].Name.Format("Value %f Subgraph", sc.Input[0].GetFloat());

    sc.GraphName.Format("%s - Close = 
%f",sc.Symbol.GetChars(),sc.BaseDataIn[SC_LAST][sc.ArraySize-1]);

    // Do data processing

}
        
Using or Referencing Study/Indicator Data in an ACSIL Function
[Link] - [Top]
In your custom study function you may need to work with the results of other studies/indicators, like a Moving 
Average or some other study. There are several methods to accomplish this.



• Use one of the Intermediate Study Calculation Functions like sc.SimpleMovAvg. Refer to ACSIL Interface 
Members - Functions page for complete documentation for all of the available functions. This is going to be 
the cleanest and most organized way to do it as long as there is an Intermediate Study Calculation Function 
available for the particular study or indicator that you want calculated and to use the data of. 

The results of the study calculations do not have to be outputted to study Subgraph arrays which are 
graphed on the chart. Or if they are, those Subgraphs can have their Draw Style set to Ignore so they are 
not visible.

• Add the study to the chart and then get the Study Subgraph data by using the sc.GetStudyArrayUsingID 
function. Use this method when there is no Intermediate Study Calculation Function available for the 
particular study or indicator that you want to calculate and use the data of. This is going to be the case when 
you are using studies developed by outside developers or are using Advanced Custom Studies that do not 
have an Intermediate Study Calculation Function. 

Once the study is added to the chart it can be hidden by enabling the Hide Study setting in the Study 
Settings window for the study. 

You may also want to use this method, if the study that you want to calculate and get the data of, is already 
on the chart.

• Somewhat related to this is the ability to access the additional arrays, sc.Subgraph[].Arrays[][], from other 
studies on the chart. This can be done with the sc.GetStudyExtraArrayFromChartUsingID() function.

• To access a persistent variable set in one study, from another study. The functions for setting persistent 
variables are sc.GetPersistent*. 

The functions for getting the persistent variables in another study are scGetPersistent*FromChartStudy. 
• It is also supported to reference studies like a Color Bar Based on Alert Condition study. This study colors 

bars. Where it colors bars, the Subgraph element at the bar index that is colored, is set to a nonzero value 
(usually 1.0). It is supported to get the Subgraph array from that study by using the 
sc.GetStudyArrayUsingID function as explained above.

• To get study arrays on other charts in the Chartbook, refer to Referencing Data from Other Time Frames By 
Direct Referencing of the Other Timeframe.

Referencing Data from a Sheet within a Spreadsheet

[Link] - [Top]
When using the Spreadsheet Study on a chart, the main price graph data and study data is outputted to a Sheet 
within a Spreadsheet window. There are also up to 60 Formula Columns on the Sheet which can contain formulas 
and display the results those formulas. 

An Advanced Custom Study is able to access the formula results from those 60 formula columns at any row. 

Each Sheet Formula Column corresponds to a Study Subgraph in the Spreadsheet Study. You are able to access 
the data from the Spreadsheet Study by using the Using Study/Indicator Data in an ACSIL Function methods.

The Spreadsheet Study is just like any other study on the chart and can have its data accessed by an Advanced 
Custom Study. In the Spreadsheet Sheet used by the Spreadsheet Study, Column K is accessible with the 
sc.Subgraph[0].Data Subgraph array, Column M is accessible with the sc.Subgraph[1].Data Subgraph array, and 
so on.

However, there is a special consideration involving Calculation Precedence.

It is necessary to set sc.CalculationPrecedence = VERY_LOW_PREC_LEVEL in the sc.SetDefaults code 
block in the study function referencing the Spreadsheet Study. It is also necessary to place the instance of the study 
referencing the Spreadsheet Study at the end of the list of studies in the Analysis >> Studies >> Studies to Graph 
list.
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Direct Programmatic Interaction with Spreadsheet Sheets

[Link] - [Top]
It is supported to directly get and set cell data from/to Sierra Chart Spreadsheets Sheets using ACSIL. Refer to the 
following functions.

• sc.GetSheetCellAsDouble()
• sc.SetSheetCellAsDouble()
• sc.GetSheetCellAsString()
• sc.SetSheetCellAsString()
• sc.GetSpreadsheetSheetHandleByName()

For a code example, refer to the /ACS_Source/ACSILSpreadsheetInteraction.cpp source code file in the Sierra 
Chart installation folder. 

Making Function Calls to External DLLs

[Link] - [Top]
You are able to call DLL functions in an external DLL file from an Advanced Custom study. The functions you 
will use to accomplish this are the Windows functions LoadLibrary and GetProcAddress. This is discussed on 
the Using Run-Time Dynamic Linking page on the MSDN website.

The recommended method with handling the loading of the library is to define a global HMODULE variable at the 
top of your source code file outside of a study function. If it defined is outside of a study function, it will be global. 
HMODULE is the type returned by LoadLibrary().

In your study function, if this variable is 0 or NULL, then make a call to LoadLibrary() and then set the 
HMODULE global variable with the handle. Otherwise, the library is already loaded and you can use the global 
HMODULE variable when you call GetProcAddress(). There is no need to free the library because that will be 
done when Sierra Chart is exited.

The DLL can be put either into the Sierra Chart main installation folder or into the Data subfolder assuming that is 
set as the current Data Files Folder. In either of these cases, when calling LoadLibrary there is no need to specify 
the path, only the file name. 

Passing ACSIL Interface Members Structure To Secondary Function

[Link] - [Top]
It is possible to call a secondary function from your primary study function and have it be able to access all of the 
ACSIL sc interface members. To do this you just need to pass the sc object by reference as demonstrated in the 
code below.

For additional information, refer to C++ Functions.

Code Example

/
*==========================================================================*
/
void PassingSCStrutureExampleFunction(SCStudyInterfaceRef sc)
{

//The "sc" structure can be used anywhere within this function.
}

/
*===========================================================================
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=
"An example of calling a function that receives the Sierra Chart ACSIL 
structure (sc)."
----------------------------------------------------------------------------
*/
SCSFExport scsf_PassingSCStrutureExample(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Passing sc Structure Example Function";

sc.StudyDescription = "An example of calling a function that 
receives the Sierra Chart ACSIL structure (sc).";

return;
}

// Do data processing

// The definition of the function called below must be above this 
function.a

PassingSCStrutureExampleFunction(sc);
}
        
Dynamic Memory Allocations Within Study Instance

[Link] - [Top]
Within an instance of an Advanced Custom Study, it is possible to dynamically allocate memory which remains 
persistent between study function calls. The code example below demonstrates this. 

The code allocates the memory when it sees that the allocation does not exist and releases the memory when the 
study instance is removed from the chart or the Chartbook is closed.

When Sierra Chart is browsing through all of the studies in the DLL file in order to provide a listing of them, it 
needs to call the study function with sc.SetDefaults set to 1 but the study function should not be doing any data 
processing or memory allocations because Sierra Chart only needs to get the sc.GraphName. For this reason, the 
allocation of memory must never be done in the sc.SetDefaults code block.

Code Example

SCSFExport scsf_DynamicMemoryAllocationExample(SCStudyInterfaceRef sc)

{

if (sc.SetDefaults)

{

// Set the configuration and defaults



sc.GraphName = "Dynamic Memory Allocation Example";

sc.AutoLoop = 1;

return;

}

// Do data processing

double * p_DoubleArray = (double*)sc.GetPersistentPointer(1);

if(sc.LastCallToFunction)

{

if(p_DoubleArray != NULL)

{

sc.FreeMemory( p_DoubleArray);

sc.SetPersistentPointer(1, NULL);

}

return;

}

if(p_DoubleArray == NULL)

{

//Allocate an array of 1024 doubles.

p_DoubleArray = (double *) sc.AllocateMemory( 1024 * 
sizeof(double) );



if(p_DoubleArray != NULL)

sc.SetPersistentPointer(1, p_DoubleArray);

else

return;

}

//assign value to one of the elements

p_DoubleArray[0] = 100;

return;

}

        

Alternative Method: Getting and Setting Persistent Data

[Link] - [Top]
As an alternative to dynamic memory allocations, there is also the ability to store persistent data of various simple 
types by using the functions to get and set persistent data.

Allocating Memory for Classes

[Link] - [Top]
When allocating memory for class types which use constructors and destructors, it is necessary to use the C++ 
functions new and delete instead of the sc.AllocateMemory and sc.FreeMemory functions. Refer to the code 
example below.

When using new and delete in the study function it is necessary to understand that when a DLL is rebuilt, or when 
using Analysis >> Build Custom Studies DLL >> Build >> Release All DLLs and Deny Load, an exception 
will later occur when using delete due to the memory address not being valid any longer. 

Therefore, first before releasing the DLL, the memory must get released by the study function and the pointers set 
to null before the DLL is unloaded. Otherwise, there are going to be exceptions if that memory is used again 
because the operating system will have released the memory when the DLL is unloaded. 

For an example of a dynamically allocated STL vector, refer to the function TradingLevelsStudyCore in the /
ACS_Source/RequestValuesFromServerAndDraw.cpp file in the Sierra Chart installation folder. 

Code Example

if (sc.SetDefaults)
{
    // Set the configuration and defaults

    sc.GraphName = "Dynamic Memory Allocation Example (new/delete)";
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    sc.AutoLoop = 1;

    return;
}

//Example class
class ClassA
{
public:
    int IntegerVariable;
};

// Do data processing
 ClassA * p_ClassA = (ClassA *)sc.GetPersistentPointer(1);

if(sc.LastCallToFunction)
{
    if(p_ClassA != NULL)
    {
        delete p_ClassA;
        sc.SetPersistentPointer(1, NULL);
    }

    return;
}

if(p_ClassA == NULL)
{
    //Allocate one instance of the class
    p_ClassA = (ClassA *) new ClassA;

    if(p_ClassA != NULL)
        sc.SetPersistentPointer(1, p_ClassA);
    else
        return;
}

int IntegerVariable = p_ClassA->IntegerVariable;

return;
            
Study and Related Functions for Requesting Remote Data for Price 
Levels

[Link] - [Top]
For a working code example to request price levels from a remote server and display them on a chart, refer to the 
scsf_TradingLevelsStudy() function in the /ACS_Source/RequestValuesFromServerAndDraw.cpp file. This is 
only available with version 1227 and higher.

The study function is designed to work with data on the server in the following format:

2014/01/01, 1, 2, 3, 4, 5, 6, 7, 8
2014/01/02, 1, 2, 3, 4, 5, 6, 7, 8



One Time Calculations That Do Not Run During Study Updating

[Link] - [Top]
If there are calculations or other program statements you want to run only once in a study function and not every 
time the study is updated, then check sc.Index == 0. Refer to code below. With this check, any code within the "if" 
block will only run when the study is fully recalculated. This code applies when using Automatic Looping only. 

A full recalculation occurs under various conditions, like when a study is added to the chart, or when a Chartbook 
is opened. During normal study updating, the code will not run unless the chart only has 1 bar/column.

if(sc.Index == 0)
{
    //Code to run only on study full recalculation
}
    
One Time Processing per Bar in the Chart

[Link] - [Top]
//This demonstrates a simple method to prevent processing on a bar more than 
once. 
//All bars in the chart other than the last one are only going to have 
processing for them in a study function, done only once. 
//However, the last bar in the chart could be multiple times during real-
time updating and during a chart replay.

int &LastBarIndexProcessed = sc.GetPersistentInt(1);

if (sc.Index == 0)
    LastBarIndexProcessed = -1;

if(sc.Index == LastBarIndexProcessed)
    return;

LastBarIndexProcessed = sc.Index;
    
Accessing Milliseconds

[Link] - [Top]
The internal value held within a SCDateTime variable may contain a millisecond value. For example, when a chart 
is set to 1 tick per bar or when the chart bars are not based upon a fixed amount of time, like when they are based 
upon a Number of Trades or Volume, the starting time of the bar may contain milliseconds.

Therefore, the sc.BaseDateTimeIn[] array Date-Time values can contain milliseconds. 

Use the SCDateTime::GetMilliSecond() and SCDateTime::GetDateTimeYMDHMS_MS functions to get the 
milliseconds.

Custom Subgraph Coloring
[Link] - [Top]
ACSIL supports custom coloring study Subgraphs at each chart column/bar. This is accomplished by setting a 
custom RGB value through the sc.Subgraph[].DataColor[] array.

Generally it is a good idea to make the colors selectable through the Study Settings for the study. Each study 
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Subgraph supports 2 color settings. There is the default Primary color button and the optional Secondary color 
button. To enable the Secondary color button, use sc.Subgraph[].SecondaryColorUsed. These color buttons for 
each study Subgraph set the sc.Subgraph[].PrimaryColor and sc.Subgraph[].SecondaryColor RGB values. These 
RGB color values can be directly used when setting the sc.Subgraph[].DataColor[] array.

Limiting Study Access to Particular Chartbook and Symbol

[Link] - [Top]
A study function can be programmed to prevent it from being used on a Chartbook other than the one specified. Or, 
from being used on a Symbol other than the one specified. Below are code examples of how this can be 
accomplished.

//This is an example to prevent a study from being used on a Chartbook other 
than the one specified
if(sc.ChartbookName != "Chartbook50")
    return;

//This is an example to prevent a study from being used on a symbol other 
than the one specified
if(sc.Symbol != "ABCD")
    return;
    
Finding Chart Bar Data Array Index for Start of Day

[Link] - [Top]
The following code will determine the index into the sc.BaseData[][] and sc.Subgraph[].Data[] arrays which is the 
start of the day based on the Session Times set for an Intraday chart, for the current bar index being processed.

// Bar index of beginning of trading day for bar at current index. This 
depends upon auto looping being true. 
SCDateTime DayStartDateTime 
=sc.GetTradingDayStartDateTimeOfBar(sc.BaseDateTimeIn[sc.Index]); 
int StartOfDayIndex= sc.GetContainingIndexForSCDateTime(sc.ChartNumber, 
DayStartDateTime);
    
Custom Free Form Drawing into Chart Window Using GDI (Graphics 
Device Interface)

[Link] - [Top]
Through the Windows GDI, Graphics Device Interface, it is possible to draw freely into a chart window.

For a code example demonstrating how this is done, refer to the /ACS_Source/GDIExample.cpp file in the folder 
where Sierra Chart is installed to on your system.

Windows GDI documentation. 

When using this feature, you need to define a drawing function which does the drawing using the Windows GDI. 
This drawing function is called when Sierra Chart draws on the chart, the study which has specified that drawing 
function. This will only occur after there has been a call to the main "scsf_" study function. 

The drawing function that you define has complete access to the ACSIL sc. structure. However, any changes to the 
variable members of that structure will have no effect. The function also receives the window handle and the GDI 
device context handle.

When Sierra Chart is set to use OpenGL and is using OpenGL, the GDI drawing function is not called in this case 
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since it is not compatible with OpenGL. 

Scale Related ACSIL Variables

[Link] - [Top]
The scale for a study graph and also for the base graph in the chart can be controlled with various ACSIL variables. 
They are listed below. 

• sc.AutoScalePaddingPercentage
• sc.BaseGraphScaleConstRange
• sc.BaseGraphScaleIncrement
• sc.BaseGraphScaleRangeType
• sc.ScaleConstRange
• sc.ScaleIncrement
• sc.ScaleRangeBottom
• sc.ScaleRangeTop
• sc.ScaleRangeType
• sc.ScaleType
• sc.ScaleValueOffset

Accessing Volume at Price Data Per Bar

[Link] - [Top]
Studies like Numbers Bars and Volume by Price use the Volume at Price data available for each chart bar. To 
programmatically access this data in your own studies, it is necessary to use the Advanced Custom Study/System 
Interface and Language (ACSIL).

In the ACSIL study function, it is necessary to use the interface structure member sc.VolumeAtPriceForBars to 
access the volume at price data per bar.

Not Performing Calculation/Processing during Historical Data 
Downloading or Full Recalculation

[Link] - [Top]
To not perform any processing or calculations in an ACSIL custom study, include the following line before the 
code that does the processing or calculations. However, this needs to be after the sc.SetDefaults code block. 

if (sc.IsFullRecalculation || sc.DownloadingHistoricalData)
    return;
    
For more information, refer to sc.IsFullRecalculation and sc.DownloadingHistoricalData.

Also refer to Detecting New Bars Added to Chart. 

Not Allowing Changes to Study Subgraph Settings

[Link] - [Top]
To not allow any changes to Study Subgraph settings through the Subgraphs tab of the Study Settings window for 
an ACSIL study, simply set those particular settings on the sc.Subgraph[] object outside of and after the 
sc.SetDefaults() code block in the study function.

Not all of the sc.Subgraph[] default settings which are normally in the sc.SetDefaults() code block, need to be 
outside of and after this code block. Only the ones you do not want to be changed by the user interface. 
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Converting Date-Time in One Time Zone to The User Set Time Zone

[Link] - [Top]
There are cases where an Advanced Custom Study may work with a particular Time in one time zone and need to 
convert it to the Time Zone set by the user in their copy of Sierra Chart. It is necessary for this Time to convert also 
have a Date so it is possible to apply the Daylight Savings time rules. So it is possible to convert a complete SC 
DateTime value.

The ACSIL function to convert a Date-Time in one time zone to the Time Zone that the user has set in their copy 
of Sierra Chart is sc.ConvertToSCTimeZone().

Skipping Bars/Columns with a Subgraph Draw Style

[Link] - [Top]
To draw a Study Subgraph where there are some bars/columns where there is no drawing of the particular Draw 
Style the Study Subgraph uses, requires that a Draw Style be used which supports interruption like one of the 
following: 

• DRAWSTYLE_BAR
• DRAWSTYLE_POINT
• DRAWSTYLE_DASH
• DRAWSTYLE_SQUARE
• DRAWSTYLE_STAR
• DRAWSTYLE_PLUS
• DRAWSTYLE_ARROW_UP
• DRAWSTYLE_ARROW_DOWN
• DRAWSTYLE_ARROW_LEFT
• DRAWSTYLE_ARROW_RIGHT
• DRAWSTYLE_COLOR_BAR
• DRAWSTYLE_BOX_TOP
• DRAWSTYLE_BOX_BOTTOM
• DRAWSTYLE_COLOR_BAR_HOLLOW
• DRAWSTYLE_COLOR_BAR_CANDLE_FILL
• DRAWSTYLE_BAR_TOP
• DRAWSTYLE_BAR_BOTTOM
• DRAWSTYLE_LINE_SKIP_ZEROS

And it is necessary to set sc.Subgraph[].DrawZeros = 0 for the Subgraph. Where you do not want to have the Draw 
Style drawn, simply set the sc.Subgraph[].Data[] element at that index to 0.

Refer to the code example below.

Code Example

FirstSubgraph.Name = "First Subgraph";
FirstSubgraph.DrawStyle = DRAWSTYLE_LINE_SKIP_ZEROS;
FirstSubgraph.DrawZeros = 0;
FirstSubgraph.PrimaryColor = RGB(0,255,0);
        
Detecting New Bars Added to Chart
[Link] - [Top]
Code Example

int& PriorArraySize = sc.GetPersistentInt(1);
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if (sc.Index == 0)
{
    PriorArraySize = sc.ArraySize;
}

// If there are new bars added
if (PriorArraySize < sc.ArraySize)
{
    // put processing here that is required for when new bars are added to 
the chart
}

PriorArraySize = sc.ArraySize;
        
Performing Action When Certain Time is Encountered in Most Recent 
Chart Bar

[Link] - [Top]
The below example code demonstrates performing an action when a certain time is encountered in the most recent 
chart bar. It uses the sc.IsDateTimeContainedInBarIndex function. 

The complete example can be found in the scsf_ActionWhenTimeEncountered function in the /ACS_Source/
studies5.cpp file in the folder Sierra Chart is installed to. 

Code Example

SCDateTime TimeToCheckFor;

//The first step is to get the current date.
int CurrentDate = sc.BaseDateTimeIn[sc.ArraySize - 1].GetDate();

//Apply the time. For this example we will use 12 PM
TimeToCheckFor.SetDate(CurrentDate);
TimeToCheckFor.SetTimeHMS(12, 0, 0);

// TimeToCheckFor is contained within the current bar.
if (sc.IsDateTimeContainedInBarIndex(TimeToCheckFor, sc.Index))
{
    //perform the action here
}
        
Accessing Current Symbol Data for Other Symbols

[Link] - [Top]
To access current quote and real-time data for other symbols compared to the symbol of the chart a study instance 
is applied to, then the following functions can be used for this. This data includes the data that is displayed in 
Window >> Current Quote Window and market depth data. This includes the daily open, high, low, last, 
volume, and current Bid and Ask values. And various other market data fields.

• sc.GetTimeAndSalesForSymbol()
• sc.GetSymbolDataValue(): This function also supports subscribing to real-time data for the symbol. This is 

so you do not need to have charts open for each symbol.
These functions are not for historical data access. They are intended for accessing the current quote and real-time 
data for other symbols. They allow for very efficient access to data in the case where you want to access data for a 
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very large number of symbols.

You may also want to use sc.UpdateAlways to cause your study function to be continuously called to allow it to 
access the data at regular intervals.

If you want to use this capability to monitor the real-time data for a large number of symbols, then you will need to 
be using a data feed which is capable of providing data for a large number of symbols simultaneously. The Real-
Time Exchange Data Feeds Available from Sierra Chart are capable of this, although a customized quotation may 
be necessary if more than 500 symbols are needed.

For a quotation, contact Sierra Chart Support on the Support Board. Also, when tracking a large number of 
symbols with the Sierra Chart Data Feeds we recommend using Low Bandwidth Mode.

ACSIL Chart Drawings and Hiding a Study

[Link] - [Top]
When a study is hidden through the Study Settings for the study, Chart Drawings added by the custom study will 
still be visible.

If you do not want the Chart Drawings visible in this case, then it is necessary to check the value of the 
sc.HideStudy variable and only draw the Chart Drawings if it is set to 0.

Code Example

if (!sc.HideStudy)
{
    //Add Chart Drawings here
}
        
Getting Index of Start of Trading Day in Intraday Chart

[Link] - [Top]
The following code example demonstrates how to get the bar index in the chart the study function is applied to, 
which corresponds to the start of the trading day in an Intraday chart. The start of the day is based upon the Session 
Times.

Code Example

//Get index of start of trading day based upon Date-Time at current index. 
This code assumes automatic looping.
SCDateTime StartDateTime = 
sc.GetTradingDayStartDateTimeOfBar(sc.BaseDateTimeIn[sc.Index]);
int StartBarIndex = sc.GetContainingIndexForSCDateTime(sc.ChartNumber, 
StartDateTime);
        
Accessing Data from Another Chart at Second to Last Index

[Link] - [Top]
The following code example demonstrates how to get the last/closed price array of the main price graph from 
another chart and access the second to last element in that array. The second to last element in a graph array can be 
considered the last completed bar.

For further information, refer to sc.GetChartArray. 
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Code Example

SCFloatArray LastPriceArray;
sc.GetChartArray(1, SC_LAST, LastPriceArray);
if (LastPriceArray.GetArraySize() >= 2)
{
        //This will get the second to last price value
        float Value = LastPriceArray[LastPriceArray.GetArraySize() - 2];
}
        
Displaying Custom Values in the Market Data Columns on the Chart / 
Trade DOM

[Link] - [Top]
The following functionality only works with version 1602 and higher. 

It is supported through the use of study Subgraphs in ACSIL to display custom values in the market data columns 
area of the Chart/Trade DOM. This method uses study Subgraphs, so it has a limit of 60 values at a time.

The following are the basic steps to accomplish this:

1. Through the user interface, select Global Settings >> Customize Chart/Trade DOM Columns.
2. Add the Label Column.
3. In the ACSIL study Function, set sc.GraphRegion = 0; in the sc.Defaults code block.
4. For every value you want to display in the Label Column on the Chart/Trade DOM, it is necessary to use a 

separate study Subgraph. In the ACSIL study function, set the sc.Subgraph[].DrawStyle for each of the 
Subgraphs that will display values, to 
DRAWSTYLE_SUBGRAPH_NAME_AND_VALUE_LABELS_ONLY, in the sc.Defaults code block.

5. Set the sc.Subgraph[].LineLabel variable to the following constants combined with the bitwise or operator 
as follows: LL_DISPLAY_VALUE | LL_VALUE_ALIGN_DOM_LABELS_COLUMN | 
LL_DISPLAY_CUSTOM_VALUE_AT_Y, in the sc.Defaults code block.

6. Fill in the sc.Subgraph[].Data[sc.ArraySize -1] array element to the value you want to display.
7. Set the sc.Subgraph[].Arrays[0][sc.ArraySize -1] extra array element to the vertical axis value where you 

want the value set in the sc.Subgraph[].Data[] array, to be displayed at.

Determining New Bars When Chart is Updated

[Link] - [Top]
Code Example

// This code relies on manual looping and assumes that on the chart update 
there
// is not more than one new bar added. If there is more than one bar, then 
it 
// indicates that new bars have been added when BarHasClosedOnThisUpdate is 
true.
// Closed bar is at index sc.ArraySize - 2.

bool BarHasClosedOnThisUpdate = false;

if (sc.UpdateStartIndex != 0 && sc.UpdateStartIndex < sc.ArraySize - 1)
    BarHasClosedOnThisUpdate = true;
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Use of Dialog Windows in Advanced Custom Studies

[Link] - [Top]
A custom study creation of windows and dialog windows through the operating system API functions can be done. 
In the case of dialog boxes on the Windows operating system, refer to Dialog Boxes.

Any programming help in this area is not within the scope of this documentation. It is up to you and your abilities 
to do that type of development if you require. It is possible but outside the scope of any documentation provided 
here.

An Advanced Custom Study within Sierra Chart, creating what is known as a "modal" dialog window must never 
be done and is not supported. These types of windows require the user to press a button to save the settings and 
close the dialog window before processing continues after the creation of this type of window. This will cause 
serious malfunctioning in Sierra Chart when that dialog type window is displayed from an Advanced Custom 
Study.

What will happen is that once that window is displayed, there will be a call back into the study function over and 
over again until there is a stack overflow. Sierra Chart will then abnormally shutdown at some point.

Filling an Area Between Two Price Levels

[Link] - [Top]
To fill in area on a chart between two price levels, first understand that this is done with two Subgraphs using the 
Fill Top and Fill Bottom Draw Styles. There are also transparent versions of these draw styles. For further details, 
refer to Filling the Area Between Two Study Subgraphs within Same Study and sc.Subgraph[].DrawStyle. 

To set the transparency level for the transparent Draw Styles, use sc.TransparencyLevel.

If you would like this fill area to extend beyond the last bar in the chart, then you would use this Subgraph member 
sc.Subgraph[].ExtendedArrayElementsToGraph for the two Subgraphs. 

Debug Logging
[Link] - [Top]
This section provides code examples showing how to add logging to your custom study to log numeric values and 
text strings in order to understand the functioning of your code during its execution. 

Code Example

// Debug Logging examples:
// This is for efficiency so the logging occurs only on the most recent 
chart bar
if (sc.Index == sc.ArraySize - 1)
{
    SCString DebugMessage;

    // Log an integer value
    int  IntegerValue = 101;
    DebugMessage.Format("IntegerValue=%d", IntegerValue);
    sc.AddMessageToLog(DebugMessage, 0);

    // Log a subgraph value
    DebugMessage.Format("SubgraphValue=%f",  sc.Subgraph[0].Data[sc.Index]);
    sc.AddMessageToLog(DebugMessage, 0);
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    // Log a Date-Time value
    SCString DateTimeString = 
sc.FormatDateTime(sc.BaseDateTimeIn[sc.Index]);
    DebugMessage.Format("DateTime=%s", DateTimeString.GetChars());
    sc.AddMessageToLog(DebugMessage, 0);
}
        
If you would like this fill area to extend beyond the last bar in the chart, then you would use this Subgraph member 
sc.Subgraph[].ExtendedArrayElementsToGraph for the two Subgraphs. 

Uniquely Identifying an Instance of a Study

[Link] - [Top]
To be able to programmatically uniquely identify an instance of a study, requires using the following ACSIL 
variables:

• sc.ChartNumber
• sc.ChartbookName
• sc.StudyGraphInstanceID

Determining if Last Chart Bar is Closed

[Link] - [Top]
When trying to determine if the last chart bar is closed, it is not possible to use the function 
sc.GetBarHasClosedStatus().

The first step is to determine the starting Date-time with the sc.BaseDateTimeIn array of the last bar in the chart. 

You then have to determine what the time period of the chart bar is. To help with this, use the function 
sc.GetBarPeriodParameters. 

Using the bar period parameters, you can calculate the time period of the chart bar as an SCDateTime value. 

Add this time period of the chart bar to the starting Date-Time of the chart bar. 

If the current Date-Time obtained from the sc.GetCurrentDateTime function is exceeding the Date-Time calculated 
in the prior step, then the chart bar has closed.

Drawing Study in Two Different Chart Regions

[Link] - [Top]
A study cannot draw itself in more than one Chart Region. 

However, there is a technique which can be used to cause data from one study to be displayed in another Chart 
Region from where it is located. 

To do this, you need to use the Study Subgraph Reference study to reference a particular study Subgraph that you 
want to display in another Chart Region. Set the Study Subgraph Reference study to display in the Chart Region 
that you want. 

Change the Draw Style of the Study Subgraph Reference study Subgraph to what you require.

The study Subgraph in the source study usually should not be drawn in that study and should have its Draw Style 
set to Ignore. If the values of the source study Subgraph which is being referenced by the Study Subgraph 
Reference study are out of range compared to the Chart Region it is displayed in, then its Draw Style must be set 
to Ignore.
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Combining Intraday Chart File Records into Original Summary Trade

[Link] - [Top]
To programmatically perform the same function that the Combining Intraday Chart File Records into Original 
Summary Trade Chart Setting performs, follow the instructions below. 

It is first necessary to access the individual trades and that can be done with the sc.GetTimeAndSales function or 
the sc.ReadIntradayFileRecordForBarIndexAndSubIndex function.

With either of these methods, it is then possible to determine with each trade, whether it was part of a larger 
summary trade. If it is, then it would be identified as the first sub trade of an unbundled trade. Or the last trade of 
an unbundled trade. Between these two identifiers, those trades are part of the larger summary trade as well. So the 
summary trade begins with the trade identified as the first sub trade of unbundled trade, and then ends with the 
trade identified as the last trade of an unbundled trade. By combining the volumes of all of these trades together, 
you then have a summary trade at that price and the total volume.

In the case of an Intraday file record, it is the Open field which indicates through a special value whether it is the 
first trade or last trade of an unbundled trade or not. Refer to Intraday Record Open. 

In the case of a Time and Sales record, it is the s_TimeSales::UnbundledTradeIndicator structure member which 
indicates if a trade is the first or last trade of an unbundled trade or not. It can have one of the following values: 
UNBUNDLED_TRADE_NONE = 0, FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE = 1, 
LAST_SUB_TRADE_OF_UNBUNDLED_TRADE = 2.

Programmatically Accessing Historical and Current Market Depth 
Data

[Link] - [Top]
Use the following functions to access the current market depth data. This also includes the current market depth 
data during a chart replay.

• s_sc.GetAskMarketDepthEntryAtLevel
• s_sc.GetAskMarketDepthEntryAtLevelForSymbol (todo)
• s_sc.GetAskMarketDepthNumberOfLevels
• s_sc.GetAskMarketDepthNumberOfLevelsForSymbol (todo)
• s_sc.GetAskMarketDepthStackPullValueAtPrice
• s_sc.GetBasicSymbolDataWithDepthSupport
• s_sc.GetBidMarketDepthEntryAtLevel
• s_sc.GetBidMarketDepthEntryAtLevelForSymbol (todo)
• s_sc.GetBidMarketDepthNumberOfLevels
• s_sc.GetBidMarketDepthNumberOfLevelsForSymbol (todo)
• s_sc.GetBidMarketDepthStackPullValueAtPrice
• s_sc.GetMaximumMarketDepthLevels
• s_sc.MaintainHistoricalMarketDepthData
• s_sc.UsesMarketDepthData
• Market Depth Data File Format

To access historical market depth data in the chart, refer to ACSIL Interface Members - Historical Market Depth 
Data (c_ACSILDepthBars). 

Chart Drawing Relative Positioning

[Link] - [Top]
The coordinate system of a chart is based upon Date-Times along the horizontal axis, and price graph or study 
graph values on the vertical axis. So these are considered absolute type of coordinates since they are referring to 
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very specific points in the larger chart which is not visible. 

Chart Drawings in ACSIL can use relative positioning which are relative to the bottom left of the chart. The 
following are the maximum values. The minimum values are 0. 

const double CHART_DRAWING_MAX_HORIZONTAL_AXIS_RELATIVE_POSITION = 150.0

const double CHART_DRAWING_MAX_VERTICAL_AXIS_RELATIVE_POSITION = 100.0

Study Initialization/Unitialization

[Link] - [Top]
Below is a code example to perform a one time initialization when the study function is first run when the study 
instance is added to the chart or when the Chartbook is opened which contains the study instance. 

An un-initialization is also performed when the study is removed from the chart or the Chartbook is closed. 

Code Example

SCSFExport scsf_OneTimeInitializationExample(SCStudyInterfaceRef sc)

{

if (sc.SetDefaults)

{

// Set the configuration and defaults

sc.GraphName = "One Time Initialization Example";

sc.AutoLoop = 0;

return;

}

int& r_IsInitialized = sc.GetPersistentInt(1);

if (!r_IsInitialized)
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{

//Perform initialization here

r_IsInitialized = 1;

}

if (sc.LastCallToFunction)

{

if (r_IsInitialized)

{

//Perform uninitialization here

r_IsInitialized = 0;

}

return;

}

//Do standard processing here

}

            

Floating Point Value Error



[Link] - [Top]
It is well understood that floating-point numbers, numbers that contain a decimal point (noninteger values), cannot 
be represented perfectly in computers when stored as a floating-point number. Refer to Floating-point Accuracy 
Problems on Wikipedia.

In ACSIL when you are working with floating-point values, the values can be imperfect.

For example, the value 1.234 could possibly be stored as 1.233999999 (Or equivalent). 

When you want to perform comparisons consisting of floating-point values, use the sc.FormattedEvaluate function.

ACSIL File Functions

[Link] - [Top]
ACSIL has a full file system support.

The available functions are: sc.OpenFile, sc.CloseFile, sc.ReadFile, sc.WriteFile.

Keyboard Interaction with ACSIL Studies

[Link] - [Top]
ACSIL supports receiving keyboard key events if these events have been requested by the ACSIL study. For 
complete details, refer to: 

• sc.ReceiveKeyboardKeyEvents 
• sc.KeyboardKeyEventCode 

*Last modified Wednesday, 05th July, 2023.
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◦ s_UseTool::ReverseTextColor
◦ s_UseTool::MarkerType
◦ s_UseTool::MarkerSize
◦ s_UseTool::UseBarSpacingForMarkerSize
◦ s_UseTool::ShowVolume
◦ s_UseTool::ShowAskBidDiffVolume
◦ s_UseTool::ShowPriceDifference
◦ s_UseTool::ShowTickDifference
◦ s_UseTool::ShowCurrencyValue
◦ s_UseTool::ShowPercentChange
◦ s_UseTool::ShowTimeDifference
◦ s_UseTool::ShowNumberOfBars
◦ s_UseTool::ShowAngle
◦ s_UseTool::ShowEndPointPrice
◦ s_UseTool::ShowEndPointDateTime
◦ s_UseTool::ShowEndPointDate
◦ s_UseTool::ShowEndPointTime
◦ s_UseTool::MultiLineLabel
◦ s_UseTool::ShowPercent
◦ s_UseTool::ShowPrice
◦ s_UseTool::RoundToTickSize
◦ s_UseTool::ExtendLeft
◦ s_UseTool::ExtendRight
◦ s_UseTool::TimeExpVerticals
◦ s_UseTool::TimeExpTopLabel1
◦ s_UseTool::TimeExpBottomLabel1
◦ s_UseTool::TimeExpBasedOnTime
◦ s_UseTool::TransparentLabelBackground
◦ s_UseTool::FixedSizeArrowHead
◦ s_UseTool::RetracementLevels[]



◦ s_UseTool::LevelColor[]
◦ s_UseTool::LevelWidth[]
◦ s_UseTool::LevelStyle[]
◦ s_UseTool::AddAsUserDrawnDrawing
◦ s_UseTool::DrawUnderneathMainGraph
◦ s_UseTool::UseToolConfigNum
◦ s_UseTool::FlatEdge
◦ s_UseTool::DrawWithinRegion
◦ s_UseTool::CenterPriceLabels
◦ s_UseTool::NoVerticalOutline
◦ s_UseTool::AllowSaveToChartbook
◦ s_UseTool::ShowBeginMark
◦ s_UseTool::ShowEndMark
◦ s_UseTool::AssociatedStudyID
◦ s_UseTool::HideDrawing
◦ s_UseTool::LockDrawing
◦ s_UseTool::DrawOutlineOnly
◦ s_UseTool::NumCycles
◦ s_UseTool::ExtendMultiplier
◦ s_UseTool::DrawMidline
◦ s_UseTool::AllowCopyToOtherCharts

• sc.ChartDrawingExists()
• sc.UserDrawnChartDrawingExists()
• sc.GetUserDrawnChartDrawing()
• sc.GetLineNumberOfSelectedUserDrawnDrawing()
• sc.GetUserDrawnDrawingByLineNumber()
• sc.GetACSDrawingByLineNumber()
• sc.GetACSDrawingByIndex()
• sc.GetACSDrawingsCount()
• sc.DeleteACSChartDrawing()
• sc.DeleteUserDrawnACSDrawing()
• RGB Color Values
• Drawing Chart Drawings On Top of or Underneath Main Graph and Studies
• Adding Chart Drawings to Other Charts from an ACSIL Study Function
• Drawing Lines with a Specific Angle Using ACSIL

Introduction

[Link] - [Top]
This page documents programmatically adding Chart Drawings and interacting with user drawn Chart Drawings 
through the Advanced Custom Study Interface and Language. 

For information about Drawing Tools, refer to Chart Drawing Tools. 

Using Tools with sc.UseTool()

[Link] - [Top]
Type: ACSIL Function

Declaration: int UseTool(s_UseTool& UseTool);

This page documents programmatically adding the same type of Chart Drawings to a chart from Advanced Custom 
Studies, that are normally drawn by a user using the Chart Drawing Tools. Therefore, Advanced Custom Studies 
can independently add the same types of Chart Drawings to a chart programmatically.
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Refer to the Sierra Chart Advanced Custom Study Interface and Language (ACSIL) page for more information 
about the Advanced Custom Study Interface and Language.

To use the built-in Sierra Chart Drawing Tools from an Advanced Custom Study, you will use the sc.UseTool() 
function. 

When calling this function, a Chart Drawing is added to an internal list in a chart. The sc.UseTool() function 
supports many different drawing types. This is a very powerful feature. You can place various types of Chart 
Drawing objects on a chart or place Text anywhere on a chart, and dynamically move those objects. You can 
control the foreground and background colors and font size of Text.

The sc.UseTool() function uses the s_UseTool structure to specify the various parameters for the tool. You need to 
define an instance of the s_UseTool structure in your function. sc.UseTool() takes a reference to the s_UseTool 
instance you defined in the study function. 

Set the relevant members of the s_UseTool structure, call the sc.UseTool() function and pass an instance of 
s_UseTool to that function. The DrawingType member of the s_UseTool structure specifies which drawing tool to 
use. 

Before setting the members of s_UseTool, always be sure to use the Clear() function of the s_UseTool structure to 
initialize the structure. This is especially important if you are using the same instance of the structure to multiple 
calls of sc.UseTool(). Refer to the code example below.

The s_UseTool Member Descriptions section documents the members of the s_UseTool structure for all of the 
imported drawing tools. 

For actual code examples, refer to the scsf_UseToolExample* study functions located in the /ACS_Source/
studies.cpp file in the folder where Sierra Chart is installed to on your system. 

For another example to place text on a chart, refer to the scsf_CountDownTimer in the /ACS_Source/studies2.cpp 
file.

This paragraph applies when s_UseTool::AddAsUserDrawnDrawing is not set which is almost always the case. 
Chart Drawings added with sc.UseTool(), are automatically deleted from the chart when the study is removed from 
the chart, or when the study is fully recalculated, unless you have set s_UseTool::AddAsUserDrawnDrawing to 1 
(TRUE). Therefore, when s_UseTool::AddAsUserDrawnDrawing is set to 0, there is no need to delete Chart 
Drawings manually by using sc.DeleteACSChartDrawing().

Expressly deleting a chart drawing with sc.DeleteACSChartDrawing() is only needed for more specialized 
purposes. 

On a recalculation of a study that has added non-user drawn Chart Drawings through ACSIL will have those Chart 
Drawings automatically deleted.

Chart drawings added by an ACSIL function are never saved to a Chartbook. They exist only in temporary 
memory. 

Preventing More Than One Chart Drawing Per Chart Bar or More Drawings than Intended

[Link] - [Top]
When adding Chart Drawings with sc.UseTool() it is important not to add more than one Chart Drawing per chart 
bar or more than intended unless that is the intention. During a full recalculation of the study, if one Chart Drawing 
is added per chart bar, there will not be a problem in this case. 

However, during normal chart updating sc.Index is set to the index of the last bar in the chart from the prior chart 
update. Therefore, it is important not to add another Chart Drawing to the bar at that index if that is not the 
intention. Even if it is the intention to add more than one Chart Drawing per bar index, you need to be careful that 
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you do not add more Chart Drawings per chart bar index than intended.

When updating the existing Chart Drawing at a particular bar index or at sc.Index, set s_UseTool::AddMethod to 
UTAM_ADD_OR_ADJUST and specify the same s_UseTool::LineNumber returned by the sc.UseTool function 
when the Chart Drawing was originally added. You will need to hold this LineNumber in a Persistent Variable.

If you do not set s_UseTool::AddMethod to UTAM_ADD_OR_ADJUST and specify the same 
s_UseTool::LineNumber originally returned for a Chart Drawing that you are updating and do not want to add 
again, then there will be a large number of Chart Drawings added to the chart and this will have a serious negative 
performance and memory impact. Make sure you are not creating this problem in your code! 

Return Value

[Link] - [Top]
sc.UseTool() returns 1 on success, 0 on failure. 

Code Example

[Link] - [Top]
// Marker example
s_UseTool Tool;
int UniqueLineNumber = 74191;//any random number.

Tool.Clear(); // Reset tool structure.  Good practice but unnecessary in 
this case.
Tool.ChartNumber = sc.ChartNumber;

Tool.DrawingType = DRAWING_MARKER;
Tool.LineNumber =  UniqueLineNumber +1;

BarIndex = max(0, sc.ArraySize - 35);

Tool.BeginDateTime = sc.BaseDateTimeIn[BarIndex];
Tool.BeginValue = sc.High[BarIndex];

Tool.Color = RGB(0,200,200);
Tool.AddMethod = UTAM_ADD_OR_ADJUST;

Tool.MarkerType = MARKER_X;
Tool.MarkerSize = 8;

Tool.LineWidth = 5;

sc.UseTool(Tool);
        
Adjusting Existing Chart Drawings

[Link] - [Top]
When a Chart Drawing is added to the chart through the use of the sc.UseTool function, it can later be adjusted/
modified. The method by which a chart drawing can be adjusted is by calling the sc.UseTool with 
s_UseTool::AddMethod set to UTAM_ADD_OR_ADJUST, which is the default. 

When adjusting a drawing, set the s_UseTool::LineNumber member to the same number that was previously set 
after the sc.UseTool function returned when the Chart Drawing was originally added. The LineNumber that was 
automatically set can be remembered into a persistent variable.
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If more than one drawing uses the same LineNumber, only the first found drawing will be adjusted when adjusting 
a Chart Drawing, for performance reasons. Therefore, it is not considered best practice to use the same 
LineNumber for different Chart Drawings added by the sc.UseTool function. 

Set the other members of the s_UseTool structure that you want to modify. The structure members that you do not 
want to change need to be left unset. For more information, refer to AddMethod.

It is possible to modify a Chart Drawing that was added as a user drawn drawing. A drawing is considered a user 
drawn drawing if it was added with sc.UseTool and the s_UseTool::AddAsUserDrawnDrawing variable is set to 
1. 

When modifying a user drawn drawing, it is necessary to set s_UseTool::AddAsUserDrawnDrawing to modify 
it.

sc.UseTool returns 1 upon a successful adjustment/modification of an existing chart drawing. 

Drawing Tools and s_UseTool Member Descriptions

[Link] - [Top]
s_UseTool::DrawingType

[Link] - [Top]
Type: DrawingTypeEnum

This member needs to be set to one of the following drawing types, unless you are adjusting an existing drawing:

• DRAWING_LINE: Draws a Line on the chart.
• DRAWING_RAY: Draws a Ray on the chart.
• DRAWING_EXTENDED_LINE: Draws an Extended Line (extends in both directions) on the chart.
• DRAWING_RECTANGLEHIGHLIGHT: Draws a rectangle highlight drawing.
• DRAWING_RECTANGLE_EXT_HIGHLIGHT: Draws a rectangle highlight drawing that extends 

either right or left.
• DRAWING_ELLIPSEHIGHLIGHT: Draws an ellipse highlight drawing.
• DRAWING_TRIANGLE: Draws a triangle drawing.
• DRAWING_TEXT: This tool draws text anywhere on the chart and in any chart region. You can use both 

absolute and relative positioning. You can specify various font properties. A very good example of how to 
use this tool and what you can do can be found in the scsf_WoodiesPanel function in the /ACS_Source/
studies7.cpp file. This is in the folder where Sierra Chart is installed to on your computer.

• DRAWING_STATIONARY_TEXT: This tool draws text on the chart using realtive positions. 
• DRAWING_RETRACEMENT : This tool draws a 2-point Retracement drawing on the chart. 
• DRAWING_EXPANSION : This tool draws a 2-point Expansion drawing on the chart. 
• DRAWING_PROJECTION : This tool draws a 3-point Projection drawing on the chart. 
• DRAWING_CALCULATOR: This tool draws a Chart Calculator line on the chart. 
• DRAWING_HORIZONTALLINE: This tool draws a Horizontal Line drawing on the chart. This 

horizontal line extends from the left side of the chart window to the right side of the chart window.
• DRAWING_HORIZONTAL_RAY: Draws a Horizontal Ray on the chart. This horizontal line extends 

from s_UseTool::BeginDateTime to the right side of the chart window.
• DRAWING_HORIZONTAL_LINE_NON_EXTENDED: This tool draws a Horizontal Line on the chart 

which does not extend. It begins at s_UseTool::BeginDateTime and ends at s_UseTool::EndDateTime.
• DRAWING_VERTICALLINE: This tool draws a Vertical line drawing on the chart. 
• DRAWING_ARROW: This tool draws an Arrow drawing on the chart. 
• DRAWING_PITCHFORK: This tool draws a Pitchfork drawing on the chart. 
• DRAWING_PITCHFORK_SCHIFF: This tool draws a Schiff Pitchfork drawing on the chart. 
• DRAWING_PITCHFORK_MODIFIED_SCHIFF: This tool draws a Modified Schiff Pitchfork drawing 

on the chart. 
• DRAWING_TIME_EXPANSION: This tool draws a 2-point Time Expansion drawing on the chart. 
• DRAWING_TIME_PROJECTION: This tool draws a 3-point Time Projection drawing on the chart. 



• DRAWING_PARALLEL_LINES: This tool draws a Parallel Lines drawing on the chart. 
• DRAWING_PARALLEL_RAYS: This tool draws a Parallel Rays drawing on the chart. 
• DRAWING_LINEAR_REGRESSION: This tool draws a Linear Regression drawing on the chart. 
• DRAWING_RAFF_REGRESSION_CHANNEL: This tool draws a Raff Regression Channel drawing 

on the chart. 
• DRAWING_MARKER: This tool draws a Marker drawing on the chart. For a Marker drawing, it is 

necessary to set the s_UseTool::MarkerType to specify the actual type of marker.
• DRAWING_FAN_FIBONACCI: This tool draws a Fibonacci Fan drawing on the chart. 
• DRAWING_REWARD_RISK: This tool draws a Reward Risk drawing on the chart. 
• DRAWING_SWING_MARKER: This tool draws a Swing Marker drawing on the chart. 
• DRAWING_DATE_MARKER: This tool draws a Date Marker drawing on the chart. 
• DRAWING_REWARD_RISK : This tool draws a Reward Risk drawing on the chart. For an example 

function which demonstrates its use, refer to the scsf_UseToolExampleRewardRisk() function in the /
ACS_Source/Studies.cpp file. The Reward/Risk drawing is a rather complex drawing to add due to the 
number of options. The example lays out all of the options and documents what they do. The example 
should be used to understand how to add a DRAWING_REWARD_RISK drawing. 

s_UseTool::AddMethod

[Link] - [Top]
Type: Integer

Specifies whether the Chart Drawing for the drawing tool is always added to the drawing list, not allowed to be 
added, or whether instead it will update an existing Chart Drawing. 

It is important to understand, a Chart Drawing can be added to one of the following lists in a chart: Advanced 
Custom Study Drawing List, Advanced Custom Study Fast Drawing List (for drawings which are specified to use 
bar indexes rather than bar date-times), User Drawn Chart Drawing List. 

When a drawing is added to one of these lists, and there is a check ahead of time and to see if it already exist to see 
if the existing drawing should be updated or if the new drawing should just be ignored based upon the AdMethod , 
that check takes time based upon the size of the corresponding drawing list. 

No check takes place to see if a Chart Drawing exists in an existing list, when the s_UseTool::LineNumber is unset 
and has its default value of -1 in which case it will be automatically set since it is known that this will be a new 
Chart Drawing. 

AddMethod by default is set to UTAM_ADD_OR_ADJUST. 

Possible values for AddMethod:

• UTAM_ADD_ALWAYS: The Chart Drawing will be added to the chart even if another Chart Drawing 
with the same LineNumber already exists. There is no check if the Chart Drawing already exists if it is a 
non-user drawn Chart Drawing. Therefore, the insertion is very fast. 

However, it is not possible to add more than one user drawn drawing ( when 
s_UseTool::AddAsUserDrawnDrawing = 1) with the same LineNumber. This will fail and 0 will be 
returned from the sc.UseTool function. In this case, there is a check if the Chart Drawing already exists. 

• UTAM_ADD_ONLY_IF_NEW: The Chart Drawing will only be added if no other Chart Drawing 
already on the chart has the same LineNumber, if LineNumber is set. 

If LineNumber is not set, then the Chart Drawing will always be added.
• UTAM_ADD_OR_ADJUST: If the Chart Drawing already exists on the chart as identified by the 

LineNumber member, then that existing Chart Drawing will be adjusted. Otherwise, a new Chart Drawing 
will be added. 

If LineNumber is not set, then a new Chart Drawing will be added. Upon return from the sc.UseTool 
function, LineNumber will be set to the automatically assigned number. 



If the drawing is adjusted, then only the s_UseTool structure members specified will be updated in the 
existing Chart Drawing, the others will be left as is. 

If the DrawingType member is a different type than specified previously for the same LineNumber, then 
the Chart Drawing type will change to the new specified DrawingType.

s_UseTool::ChartNumber

[Link] - [Top]
Type: Integer

This member is ignored if s_UseTool::AddAsUserDrawnDrawing is 0, which is the default.

When s_UseTool::AddAsUserDrawnDrawing is set to 1 or a nonzero value, then ChartNumber specifies the chart 
number that the drawing will be drawn on. Use 0 to put the drawing on the same chart that the study is applied to. 

There are special considerations when setting s_UseTool::AddAsUserDrawnDrawing to 1. Be sure to read the 
documentation for s_UseTool::AddAsUserDrawnDrawing.

The ChartNumber of a chart is the number of the chart and this is displayed after the "#" sign on the top line of 
the chart. Each chart has a unique number identifying itself within its Chartbook.

If the ChartNumber specified is not in the Chartbook or that chart is in the process of loading chart data (not 
downloading historical data), then the Chart Drawing will not be added by the sc.UseTool function. 

s_UseTool::LineNumber

[Link] - [Top]
Type: Integer

The LineNumber is a unique integer identifier used to identify the Chart Drawing added with the sc.UseTool 
function. This LineNumber is used to later identify the Chart Drawing. 

This LineNumber is needed when performing modifications to the Chart Drawing. Or deleting the Chart Drawing 
if needed in special cases.

Setting the LineNumber should only be done when modifying or deleting an existing Chart Drawing. Otherwise, 
leave it unset and let it be automatically assigned. It is considered proper practice to let the LineNumber be 
automatically assigned. 

If a LineNumber is not specified, it will be automatically assigned as a positive number, or usually negative in the 
case of user drawn drawing, by ACSIL after calling the sc.UseTool function. You will be able to get the value by 
accessing the LineNumber member variable, after calling the sc.UseTool function.

The default value for LineNumber is -1 which is a flag to the sc.UseTool function to automatically assign the 
LineNumber. So a -1 is acceptable and is the default if LineNumber is not set.

The LineNumber for ACSIL added drawings will not conflict with user drawn chart drawings when 
s_UseTool::AddAsUserDrawnDrawing is set to 0.

It is not considered acceptable practice to use the same LineNumber for different Chart Drawings added by the 
sc.UseTool function. 

In the case of a user drawn drawing (s_UseTool::AddAsUserDrawnDrawing=1) and when 
s_UseTool::AddMethod == UTAM_ADD_ALWAYS, using the same LineNumber for a drawing will result in 
sc.UseTool returning 0 and the drawing will not be added.

In the case of a user drawn drawing (s_UseTool::AddAsUserDrawnDrawing=1), adding a new Chart Drawing, 



and specifying a negative line number other than -1, will result in sc.UseTool returning 0 and the drawing will not 
be added.

After calling the sc.UseTool function and if it returns a nonzero number, the LineNumber if it was not set, will be 
set. You can then check what the LineNumber is and set it into a Persistent Variable if needed for future use. 

When calling the sc.UseTool function and the AddMethod is set to UTAM_ADD_OR_ADJUST, the Chart 
Drawing with the specified LineNumber will be adjusted instead.

In the case when LineNumber is automatically set when s_UseTool::AddAsUserDrawnDrawing is set to 1 or a 
nonzero number, the automatically assigned LineNumber may be a negative number or it may be a positive 
number. When adding Chart Drawings during the calling of the study function, it will continuously decrement to a 
more negative number, or decrement to a less positive number, depending whether it is negative or positive, 
without any skips of numbers. Therefore, when adding a range of drawings you can remember the beginning 
LineNumber and the ending LineNumber to later be able to reference that range of drawings for modification or 
deletion. Remember these values in a Persistent Variable.

s_UseTool::BeginDateTime

[Link] - [Top]
Type: SCDateTime

The Date and Time at which the chart drawing begins.

This member is not used with the Horizontal line tool.

To use a value relative to the left side of the chart for BeginDateTime rather than an absolute Date Time value, 
specify an integer value from 1 to 150. Where 1 represents the left side of the chart window and where 150 
represents the right side of the chart window, not including the Values Scale on the right side of the chart. 

Drawing Text After the End of the Chart Bars: It is possible to draw text after the end of the chart bars. This 
only applies in the case of when the Tool member of s_UseTool is DRAWING_TEXT. To do this use an integer 
value of -1, -2, -3 or lower. A value of -1 will display the text in the fill space after the very last bar in the chart, 
and a value of -2 or lower will display the text in the fill space even when the chart is scrolled back towards the 
left. When drawing text in the fill space on the right side of the chart, by default the text is one bar spacing beyond 
the last bar. To increase the spacing use a value less than -2 such as -3. -3 will draw the text in the fill space and it 
will be offset from the last bar by 2 bar spacings.

Drawing Chart Drawings In The Fill Space (Forward Projection Area): If you want the beginning point of 
your chart drawing to be in the fill space or forward projection area on the right side of the chart after the last 
loaded bar in the chart, then use code similar to the example below. This only applies to non-text drawings. This 
does not work with Text drawings.

s_UseTool UseTool;

UseTool.Clear();

// BeginDateTime is at the second column in the forward projection area

UseTool.BeginDateTime = sc.BaseDateTimeIn[sc.ArraySize + 1];
            
For maximum performance, use the BeginIndex member instead of BeginDateTime. 

s_UseTool::EndDateTime

[Link] - [Top]
Type: SCDateTime

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scGetPersistentInt
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scGetPersistentInt
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexac34.html?page=doc/SCDateTime.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexac34.html?page=doc/SCDateTime.html


The Date and Time at which the chart drawing ends. In the case of an extending chart drawing, this is the date and 
time which the drawing extends from.

This is not used with the Horizontal Line, Vertical Line, or Text tools.

EndDateTime should not be the same as BeginDateTime because it is required that a drawing spans at least more 
than one bar unless it is just a Line which is vertical. 

To use a value relative to the left side of the chart for EndDateTime rather than an absolute Date Time value, 
specify an integer value from 1 to 150. Where 1 represents the left side of the chart window and where 150 
represents the right side of the chart window, not including the Values Scale on the right side of the chart. 

Drawing Chart Drawings In The Fill Space (Forward Projection Area): If you want the ending point of your 
chart drawing to be in the fill space or forward projection area on the right side of the chart after the last loaded bar 
in the chart, then use code similar to the example below. This only applies to non-text drawings. This does not 
work with Text drawings.

s_UseTool UseTool;

UseTool.Clear();

UseTool.EndDateTime = sc.BaseDateTimeIn[sc.ArraySize + 4];
            
For maximum performance, use the EndIndex member instead of EndDateTime. 

s_UseTool::ThirdDateTime

[Link] - [Top]
Type: SCDateTime

For drawings with three points, ThirdDateTime specifies the Date and Time of the third point. Valid for 
DRAWING_PROJECTION, DRAWING_PITCHFORK, DRAWING_PITCHFORK_SCHIFF, 
DRAWING_PITCHFORK_MODIFIED_SCHIFF, DRAWING_TRIANGLE, 
DRAWING_TIME_PROJECTION, DRAWING_PARALLEL_LINES, and 
DRAWING_PARALLEL_RAYS. Specified in same manner as EndDateTime.

s_UseTool::BeginIndex

[Link] - [Top]
Type: Integer

Drawings may be specified with a bar Index instead of a Date-Time to specify the horizontal position. 

Using this member instead of BeginDateTime will be dramatically more efficient, and allows for bars with the 
same timestamp to be distinguished. The efficiency benefit is only when the drawing is not a user drawn drawing.

BeginIndex is used to specify the first point of a drawing.

When using BeginIndex to modify a drawing, make sure to clear s_UseTool::BeginDateTime by calling the 
Clear() function on that SCDateTime variable, in case it has a set Date-Time value. Example: 
UseTool.BeginDateTime.Clear().

s_UseTool Tool;
Tool.BeginIndex = sc.Index;
            
s_UseTool::EndIndex

[Link] - [Top]
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Type: Integer

Drawings may be specified with a bar Index instead of a Date-Time to specify the horizontal position. 

Using this member instead of EndDateTime will be dramatically more efficient, and allows for bars with the same 
timestamp to be distinguished. The efficiency benefit is only when the drawing is not a user drawn drawing.

EndIndex is used to specify the second point of a drawing.

EndIndex should not be the same as BeginIndex because it is required that a drawing spans at least more than one 
bar unless it is just a Line which is vertical. 

When using EndIndex to modify a drawing, make sure to clear s_UseTool::EndDateTime by calling the Clear() 
function on that SCDateTime variable, in case it has a set Date-Time value. Example: 
UseTool.EndDateTime.Clear().

s_UseTool::ThirdIndex

[Link] - [Top]
Type: Integer

When using bar indexes to define drawing points, ThirdIndex specifies the bar index of the third point for 
drawings that used three points. Valid for DRAWING_PROJECTION, DRAWING_PITCHFORK, 
DRAWING_PITCHFORK_SCHIFF, DRAWING_PITCHFORK_MODIFIED_SCHIFF, 
DRAWING_TRIANGLE, DRAWING_TIME_PROJECTION, DRAWING_PARALLEL_LINES, and 
DRAWING_PARALLEL_RAYS.

When using ThirdIndex to modify a drawing, make sure to clear s_UseTool::ThirdDateTime by calling the 
Clear() function on that SCDateTime variable, in case it has a set Date-Time value. Example: 
UseTool.ThirdDateTime.Clear().

s_UseTool::UseRelativeVerticalValues / s_UseTool::UseRelativeValue

[Link] - [Top]
Type: Integer

Set UseRelativeVerticalValues to 1 or any nonzero value, to use BeginValue and EndValue as relative vertical 
scale values to the Chart Region instead of as absolute scale values. 

Refer to the BeginValue and EndValue documentation for more details.

It is supported to use BeginValue and EndValue as relative vertical scale values to the Chart Region by setting 
UseRelativeVerticalValues to 1 and still use BeginDateTime and EndDateTime as absolute references to specific 
Date-Times.

UseRelativeVerticalValues does not apply to any of the *DateTime or *Index members.

When using UseRelativeVerticalValues, it is necessary for there to be a scale established for the particular Chart 
Region this study is set to display in through the sc.GraphRegion setting. Otherwise, the Chart Drawing will not 
display or display properly. This scale can be established by another study or price graph in the Chart Region, or if 
there is no other study it must be established by the study using UseRelativeVerticalValues by filling in values 
into a visible sc.Subgraph or by using a user-defined scale. 

s_UseTool::BeginValue

[Link] - [Top]
Type: Float
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The vertical axis chart value for the beginning point of the Chart Drawing. This value needs to be based on the 
values of the main price graph or the first study graph in the Chart Region (specified with the Region member) 
where the Chart Drawing will be located.

This is not used with the Vertical line tool.

If UseRelativeVerticalValues is set to 1 or a nonzero value, then BeginValue is a value relative to the Chart 
Region itself completely independent of the scale used for the graphs in the Chart Region. It is a percentage. Where 
1 = 1%. The entire height of the Chart Region is 100%. 0 = The bottom of the Chart Region. 100 = The top of the 
Chart Region. These values apply to the Chart Region and not the entire height of the chart window unless there is 
only a single Chart Region displayed.

The horizontal axis equivalent to UseRelativeVerticalValues is by setting the BeginDateTime member to a 
integer value between 1 to 150. 

s_UseTool::EndValue

[Link] - [Top]
Type: Float

The vertical axis chart value for the ending point of the Chart Drawing. This is not needed for the Text tool. This 
value needs to be based on the values of the main price graph or the first study graph in the Chart Region (specified 
with the Region member) where the Chart Drawing will be located.

This is not used with the Horizontal or Vertical line tools.

If UseRelativeVerticalValues is set to 1 or a nonzero value, then EndValue is a value relative to the Chart Region 
itself completely independent of the scale used for the graphs in the Chart Region. It is a percentage. Where 1 = 
1%. The entire height of the Chart Region is 100%. 0 = The bottom of the Chart Region. 100 = The top of the 
Chart Region. These values apply to the Chart Region and not the entire height of the chart window unless there is 
only a single Chart Region displayed.

The horizontal axis equivalent to UseRelativeVerticalValues is by setting the EndDateTime member to a integer 
value between 1 to 150. 

s_UseTool::ThirdValue

[Link] - [Top]
Type: Float

For drawings with three points, the ThirdValue member specifies the vertical scale value of the third point. 

Valid for DRAWING_PROJECTION, DRAWING_PITCHFORK, DRAWING_PITCHFORK_SCHIFF, 
DRAWING_PITCHFORK_MODIFIED_SCHIFF, DRAWING_TIME_PROJECTION, 
DRAWING_PARALLEL_LINES, and DRAWING_PARALLEL_RAYS. 

Specified in same manner as EndValue.

s_UseTool::Region

[Link] - [Top]
Type: integer

This is the region on the chart where the Chart Drawing appears. This number is 0 based and must be 0 to 12. 

Region 0 represents Chart Region 1. This is where the Main Price Graph is located. Regions 1 to 11 correspond to 
chart regions 2 to 12. This is where the study graphs below the Main Price Graph are located.



s_UseTool::Color

[Link] - [Top]
Type: unsigned integer (COLORREF)

The Chart Drawing color in RGB format. The default value of this is RGB(0, 0, 0) which is equal to black. This 
variable must be set, otherwise you will not see the Chart Drawing on a black background.

For the Rectangle, Ellipse, and Triangle Chart Drawings ( DRAWING_RECTANGLEHIGHLIGHT, 
DRAWING_RECTANGLE_EXT_HIGHLIGHT, DRAWING_ELLIPSEHIGHLIGHT, 
DRAWING_TRIANGLE), this member specifies the outline color of the Chart Drawing. In order to see the 
outline, it is necessary to set the LineWidth to 1 or greater. Otherwise, the outline will not be visible.

s_UseTool::SecondaryColor

[Link] - [Top]
Type: unsigned integer (COLORREF)

The fill color in RGB format. This applies to the following Chart Drawing types: 
DRAWING_RECTANGLEHIGHLIGHT, DRAWING_RECTANGLE_EXT_HIGHLIGHT, 
DRAWING_ELLIPSEHIGHLIGHT, DRAWING_TRIANGLE.

s_UseTool::TransparencyLevel

[Link] - [Top]
Type: Integer

TransparencyLevel sets the amount of transparency for the interior fill area for the following Chart Drawing 
types: DRAWING_RECTANGLEHIGHLIGHT, DRAWING_RECTANGLE_EXT_HIGHLIGHT, 
DRAWING_ELLIPSEHIGHLIGHT, DRAWING_TRIANGLE. 

0 means that the interior fill is completely solid and has no transparency. 100 means that the interior fill is 
completely transparent and not even visible.

s_UseTool::SquareEdge

[Link] - [Top]
Type: Integer

Set this to 1 to use square edges for the ends of a Line or Ray.

s_UseTool::LineWidth

[Link] - [Top]
Type: Integer

The line width of the Chart Drawing in pixels. The default is 1. However, you should always set this value so the 
code is clear. 

For the Rectangle, Triangle, and Ellipse Chart Drawing types (DRAWING_RECTANGLEHIGHLIGHT, 
DRAWING_RECTANGLE_EXT_HIGHLIGHT, DRAWING_ELLIPSEHIGHLIGHT, 
DRAWING_TRIANGLE), in order to see the outline it is necessary to set the LineWidth to 1 or greater. 
Otherwise, the outline will not be visible.

s_UseTool::LineStyle

[Link] - [Top]



Type: Integer

The line style for the chart drawing. This is an enumeration of type SubgraphLineStyles. 

Available line styles are: LINESTYLE_SOLID, LINESTYLE_DASH, LINESTYLE_DOT, 
LINESTYLE_DASHDOT, LINESTYLE_DASHDOTDOT, LINESTYLE_ALTERNATE. 

s_UseTool::Text

[Link] - [Top]
Type: SCString

The text to draw onto the chart. This applies to the DRAWING_TEXT tool. This member can also be used with the 
DRAWING_HORIZONTALLINE tool. In this case, this is the text that displays below the horizontal line.

For multiline text, each line needs to be terminated with a "\n" character.

If the Text member contains "\n" characters for multiline text, you also need to set MultiLineLabel = 1 . 

This string also has full support for UTF-8. Therefore, all of the 1,000,000+ code points are supported. ASCII 
characters need to be encoded using 8-bit characters. 

s_UseTool::DisplayHorizontalLineValue

[Link] - [Top]
Type: Integer

This member only applies to the DRAWING_HORIZONTALLINE, 
DRAWING_HORIZONTAL_LINE_NON_EXTENDED, DRAWING_HORIZONTAL_RAY drawing tools. Set 
this to 1 to display the value of the horizontal line with the horizontal line. Set this to 0 to not display the value of 
the horizontal line. 

s_UseTool::FontSize

[Link] - [Top]
Type: Integer

The Font Size of the text. This applies to the DRAWING_TEXT tool.

s_UseTool::FontBackColor

[Link] - [Top]
Type: unsigned integer (COLORREF)

The color for the text background in RGB format. This applies to the DRAWING_TEXT tool.

s_UseTool::FontFace

[Link] - [Top]
Type: SCString

The Font Face name. Such as Arial. This can be left unset to use the Font Face specified in Global Settings >> 
Tool Settings >> Text. This applies to the DRAWING_TEXT tool.

s_UseTool::FontBold

[Link] - [Top]
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Type: Integer

Set this to 1 to make the font Bold. Set it to 0, to not. The default is 0. This applies to the DRAWING_TEXT tool.

s_UseTool::FontItalic

[Link] - [Top]
Type: Integer

Set this to 1 to make the font Italic. Set it to 0, to not. The default is 0. This applies to the DRAWING_TEXT tool.

s_UseTool::TextAlignment

[Link] - [Top]
Type: Integer

This member can be optionally set to one or more of the following flags separated by the C++ OR (|) operator: 
DT_TOP, DT_VCENTER, DT_BOTTOM, DT_CENTER, DT_LEFT, DT_RIGHT. The default is DT_TOP 
and DT_LEFT. These alignment flags apply to the DRAWING_TEXT tool only and not any other tools.

This member can also be set to apply text alignment to the Text drawn on a DRAWING_HORIZONTALLINE 
drawing. In this case this can be set to DT_LEFT or DT_RIGHT. By default text is aligned to the left.

This member can also be a set to apply the text alignment to the Text drawn on a 
DRAWING_RECTANGLEHIGHLIGHT or DRAWING_RECTANGLE_EXT_HIGHLIGHT drawing. In this 
case, this can be set to DT_LEFT or DT_RIGHT. By default the text is aligned to the left.

s_UseTool::ReverseTextColor

[Link] - [Top]
Type: Integer

Set this to 1, to reverse the color of the text when using the DRAWING_TEXT drawing type. The text will be 
drawn with the chart background color and the area around the text will be drawn with the specified color (Color 
member).

The default value is 0, meaning a reversed color is not used.

This applies to the DRAWING_TEXT drawing type.

s_UseTool::MarkerType

[Link] - [Top]
Type: Integer

When using DRAWING_MARKER, this member is used to set the marker type to be drawn. The following 
constant values can be used:

• MARKER_POINT: Draws a point.
• MARKER_DASH: Draws a dash.
• MARKER_SQUARE: Draws a square.
• MARKER_STAR: Draws a star.
• MARKER_PLUS: Draws a "+".
• MARKER_X: Draws an "X".
• MARKER_ARROWUP: Draws an up arrow.
• MARKER_ARROWDOWN: Draws a down arrow.
• MARKER_ARROWRIGHT: Draws a right arrow.
• MARKER_ARROWLEFT: Draws a left arrow.



• MARKER_TRIANGLEUP: Draws a up triangle.
• MARKER_TRIANGLEDOWN: Draws a down triangle.
• MARKER_TRIANGLERIGHT: Draws a right triangle.
• MARKER_TRIANGLELEFT: Draws a left triangle.
• MARKER_DIAMOND: Draws a diamond.

s_UseTool::MarkerSize

[Link] - [Top]
Type: Integer

When using DRAWING_MARKER, this member is used to set the size of the marker be drawn, and should be 
greater than zero. This value is ignored if UseBarSpacingForMarkerSize is set.

s_UseTool::UseBarSpacingForMarkerSize

[Link] - [Top]
Type: Integer

When using DRAWING_MARKER, this member can be set to 1 to specify that the size of the marker drawn is 
set based on the bar spacing. When set, the marker size will scale with the bar spacing as it is changed.

s_UseTool::ShowVolume

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the total volume between 
the start and end points is displayed in the drawing result text.

s_UseTool::ShowAskBidDiffVolume

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the total Ask Volume 
minus the total Bid Volume between the start and end points is displayed in the drawing result text.

s_UseTool::ShowPriceDifference

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the price difference of the 
start and end points is displayed in the drawing result text.

s_UseTool::ShowTickDifference

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the price difference of the 
Begin and End points, measured in ticks, is displayed in the drawing result text. The Tick Size must be properly set 
for the chart.

s_UseTool::ShowCurrencyValue

[Link] - [Top]



Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the price difference of the 
Begin and End points, measured in currency value, is displayed in the drawing result text. The Tick Size and 
Currency Value per Tick must be properly set for the chart.

s_UseTool::ShowPercentChange

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the price difference of the 
start and end points, measured as a percentage change, is displayed in the drawing result text.

s_UseTool::ShowTimeDifference

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the time difference of the 
start and end points is displayed in the drawing result text.

s_UseTool::ShowNumberOfBars

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the time duration of the 
start and end points, measured in number of bars, is displayed in the drawing result text.

s_UseTool::ShowAngle

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the angle of the calculator 
line is displayed in the drawing result text.

s_UseTool::ShowEndPointPrice

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the price value of the 
drawing endpoint is displayed in the drawing result text.

s_UseTool::ShowEndPointDateTime

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the date and time of the 
drawing endpoint is displayed in the drawing result text.

s_UseTool::ShowEndPointDate

[Link] - [Top]



Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the date of the drawing 
endpoint is displayed in the drawing result text.

s_UseTool::ShowEndPointTime

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that the time of the drawing 
endpoint is displayed in the drawing result text.

s_UseTool::MultiLineLabel

[Link] - [Top]
Type: Integer

When using DRAWING_CALCULATOR, this member can be set to 1 to specify that result text should be split 
into multiple lines, one line for each result type. When not set, the result text is all contained on a singe line.

When using DRAWING_TEXT and the s_UseTool::Text member contains new line characters ("\n"), then 
MultiLineLabel needs to be set to 1 to cause the text to be displayed on multiple lines.

s_UseTool::ShowPercent

[Link] - [Top]
Type: Integer

When using DRAWING_RETRACEMENT, DRAWING_EXPANSION, or DRAWING_PROJECTION, this 
member can be set to 1 to specify that the level percentage be displayed in the drawing level text label.

s_UseTool::ShowPrice

[Link] - [Top]
Type: Integer

When using DRAWING_RETRACEMENT, DRAWING_EXPANSION, or DRAWING_PROJECTION this 
member can be set to 1 to specify that the level price value be displayed on the drawing as a text label.

When using DRAWING_RECTANGLEHIGHLIGHT or DRAWING_RECTANGLE_EXT_HIGHLIGHT 
this member can be set to 1 to specify that the price values be displayed as text labels on the rectangle drawings. In 
this case the alignment is controlled with TextAlignment. 

s_UseTool::RoundToTickSize

[Link] - [Top]
Type: Integer

When using DRAWING_RETRACEMENT, DRAWING_EXPANSION, or DRAWING_PROJECTION, this 
member can be set to 1 to specify that the level price values should be rounded to the nearest TickSize.

s_UseTool::ExtendLeft

[Link] - [Top]
Type: Integer

When using DRAWING_RETRACEMENT, DRAWING_EXPANSION, or DRAWING_PROJECTION, this 



member can be set to 1 to specify that the level lines will extend to the left. 

s_UseTool::ExtendRight

[Link] - [Top]
Type: Integer

When using DRAWING_RETRACEMENT, DRAWING_EXPANSION, DRAWING_PROJECTION, 
DRAWING_LINEAR_REGRESSION, or DRAWING_RAFF_REGRESSION_CHANNEL this member can 
be set to 1 to specify that the lines will extend to the right. 

s_UseTool::TimeExpVerticals

[Link] - [Top]
Type: Integer

When using DRAWING_TIME_EXPANSION or DRAWING_TIME_PROJECTION, this member can be set 
to specify the type of vertical time lines to draw. The possible constant values are:

• TIME_EXP_EXTENDED: The vertical time lines extend from the top to bottom of the chart region.
• TIME_EXP_STANDARD: For DRAWING_TIME_EXPANSION, the vertical time lines extend from the 

drawing begining price value to the drawing ending price value. For DRAWING_TIME_PROJECTION, 
the begin and end are drawing points 2 & 3.

• TIME_EXP_COMPRESSED: The vertical time lines are compressed around the horizontal time line.
s_UseTool::TimeExpTopLabel1

[Link] - [Top]
Type: Integer

When using DRAWING_TIME_EXPANSION or DRAWING_TIME_PROJECTION, this member can be set 
to specify the contents of the first top text label, which is placed above the corresponding vertical time line. The 
possible constant values are:

• TIME_EXP_LABEL_NONE: No value specified.
• TIME_EXP_LABEL_PERCENT: Time specified as percentage.
• TIME_EXP_LABEL_BARS: Time specified in number of bars.
• TIME_EXP_LABEL_PERCENTBARS: Percentage (Number of Bars).
• TIME_EXP_LABEL_BARSPERCENT: Number of Bars (Percentage).
• TIME_EXP_LABEL_DATE: Date for vertical.
• TIME_EXP_LABEL_TIME: Time for vertical.
• TIME_EXP_LABEL_DATETIME: Date-Time for Vertical

s_UseTool::TimeExpTopLabel2

[Link] - [Top]
Type: Integer

When using DRAWING_TIME_EXPANSION or DRAWING_TIME_PROJECTION, this member can be set 
to specify the contents of the second top text label, which is placed above the corresponding vertical time line. The 
possible values are specified above.

s_UseTool::TimeExpBottomLabel1

[Link] - [Top]
Type: Integer

When using DRAWING_TIME_EXPANSION or DRAWING_TIME_PROJECTION, this member can be set 
to specify the contents of the first bottom text label, which is placed below the corresponding vertical time line. 



The possible values are specified above.

s_UseTool::TimeExpBottomLabel2

[Link] - [Top]
Type: Integer

When using DRAWING_TIME_EXPANSION or DRAWING_TIME_PROJECTION, this member can be set 
to specify the contents of the second bottom text label, which is placed below the corresponding vertical time line. 
The possible values are specified above.

s_UseTool::TimeExpBasedOnTime

[Link] - [Top]
Type: Integer

When using DRAWING_TIME_EXPANSION or DRAWING_TIME_PROJECTION, this member can be set 
to 1 to specify that the tool should use DateTimes instead of bar counts to calculate the time spans. This setting is 
really only relevant if the tool is being applied to a non-time based chart.

s_UseTool::TransparentLabelBackground

[Link] - [Top]
Type: Integer

For tools that use text labels and also the Text tools, this member can be set to 1 to specify that the labels/text 
should use a transparent background for the labels/text. Otherwise an opaque background is used.

However, in the case when the background color is not specified when using one of the Text tools, the background 
will be transparent. 

s_UseTool::FixedSizeArrowHead

[Link] - [Top]
Type: Integer

When using DRAWING_ARROW, setting this member to 1 specifies that the ArrowHeadSize member specifies 
a fixed size. Otherwise, the ArrowHeadSize member specifies an arrowhead/body ratio.

s_UseTool::RetracementLevels[]

[Link] - [Top]
Type: float[32]

This array of float values specifies the levels for the drawing tools, specified with the s_UseTool::DrawingType 
variable, that require levels. 

These drawing tools/types include DRAWING_RETRACEMENT, DRAWING_EXPANSION, 
DRAWING_PROJECTION, DRAWING_TIME_EXPANSION, DRAWING_TIME_PROJECTION, 
DRAWING_PITCHFORK, DRAWING_PITCHFORK_SCHIFF, 
DRAWING_PITCHFORK_MODIFIED_SCHIFF, DRAWING_PARALLEL_LINES, 
DRAWING_PARALLEL_RAYS, DRAWING_LINEAR_REGRESSION, and 
DRAWING_RAFF_REGRESSION_CHANNEL.

Each drawing tool has built in levels that define the basic tool. For example, DRAWING_RETRACEMENT has 
the initial angled line, and DRAWING_PARALLEL_LINES has the two base lines. The color, width, and style 
of these built-in levels are controlled with Color, LineWidth, and LineStyle. 



For the other levels, the color width, and style are controlled with LevelColor, LevelWidth, and LevelStyle. All 
levels are specified as a floating point percentage (Example: 0.618) except for 
DRAWING_LINEAR_REGRESSION, which specifies number of standard deviations (Example: 2.0).

Using a value of FLT_MAX at a particular index in the RetracementLevels[] array means that level will not be 
drawn. Subsequently setting that level to any other value will restore the level to that particular value. 

s_UseTool::LevelColor[]

[Link] - [Top]
Type: COLORREF[32]

This array specifies the colors for the corresponding tool levels set with RetracementLevels[].

s_UseTool::LevelWidth[]

[Link] - [Top]
Type: int[32]

This array specifies the line widths for the corresponding tool levels set with RetracementLevels[]. The width 
needs to be greater than or equal to 1.

s_UseTool::LevelStyle[]

[Link] - [Top]
Type: int[32]

This array specifies the line styles for the corresponding tool levels set with RetracementLevels[]. Available line 
styles are: LINESTYLE_SOLID, LINESTYLE_DASH, LINESTYLE_DOT, LINESTYLE_DASHDOT, and 
LINESTYLE_DASHDOTDOT.

s_UseTool::AddAsUserDrawnDrawing

[Link] - [Top]
Type: Integer

This member specifies that a drawing is to be added as a user drawn drawing, which allows the user to interact with 
the ACSIL added drawing on the chart as if it had been added by the user with one of the drawing tools on the 
Tools menu. 

Set this to 1 (TRUE) to make the drawing a user drawn drawing type. When a drawing is added with the 
AddAsUserDrawnDrawing member set to 1, this member must always be set to 1 when the drawing is updated/
modified .

When working with ACSIL user drawn drawings, the sc.UserDrawnChartDrawingExists() and 
sc.GetUserDrawnDrawingByLineNumber() functions can be used to find and retrieve the drawing.

When you have added a chart drawing by setting AddAsUserDrawnDrawing to 1, then you must expressly delete 
the drawing by calling sc.DeleteUserDrawnACSDrawing().

A chart drawing added with AddAsUserDrawnDrawing set to 1 is not saved to a Chartbook like an actual user 
drawn drawing would be.

s_UseTool::DrawUnderneathMainGraph

[Link] - [Top]
Type: Integer



When DrawUnderneathMainGraph is set to 1 (TRUE), then the Chart Drawing will be drawn underneath the 
main price graph and studies, independent of how the Chart >> Chart Settings >> Chart Drawings >> Draw 
Non-Highlight Chart Drawings Underneath Main Graph and Studies or Chart >> Chart Settings >> Chart 
Drawings >> Draw Highlight Drawings Underneath Main Graph and Studies options are set.

When DrawUnderneathMainGraph is set to 0 (FALSE), then the chart drawing will be drawn above the main 
price graph and studies, independent of how the Chart >> Chart Settings >> Chart Drawings >> Draw Non-
Highlight Chart Drawings Underneath Main Graph and Studies or Chart >> Chart Settings >> Chart 
Drawings >> Draw Highlight Drawings Underneath Main Graph and Studies options are set.

When DrawUnderneathMainGraph is not set, then the chart drawing will be drawn based on the values of Chart 
>> Chart Settings >> Chart Drawings >> Draw Non-Highlight Chart Drawings Underneath Main Graph 
and Studies and Chart >> Chart Settings >> Chart Drawings >> Draw Highlight Drawings Underneath 
Main Graph and Studies options are set.

The default for DrawUnderneathMainGraph is not set.

s_UseTool::UseToolConfigNum

[Link] - [Top]
Type: Integer

This can be set to 1 through 24 (Or whatever the maximum number of Chart Drawing Tool configurations 
currently supported in Sierra Chart is). This specifies the particular tool configuration defined for the Chart 
Drawing Tool specified, to automatically be applied to the Chart Drawing being added. 

For additional information, refer to Using Multiple Drawing Tool Configurations.

s_UseTool::FlatEdge

[Link] - [Top]
Type: Integer

Set this to 1 to use flat edges for the ends of a Line or Ray. This flag is mutually exclusive with the SquareEdge 
option.

s_UseTool::DrawWithinRegion

[Link] - [Top]
Type: Integer

Set this to 1 for Vertical Line drawings to cause them to be drawn with the specified Chart Region only instead of 
across all Chart Regions.

s_UseTool::CenterPriceLabels

[Link] - [Top]
Type: Integer

Set this to 1 for rectangle highlights to cause the price labels to be centered on the top/bottom price levels.

s_UseTool::NoVerticalOutline

[Link] - [Top]
Type: Integer

Set this to 1 for rectangle highlight drawings to cause the vertical outline to not be drawn. The result is a rectangle 
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highlight with only top and bottom outline lines similar to a double extending rectangle highlight drawing.

s_UseTool::AllowSaveToChartbook

[Link] - [Top]
Type: Integer

Set this to 1 to allow a drawing added as a User Drawn Drawing to be saved to the Chartbook which contains the 
chart which contains the custom study which added the Chart Drawing, when the Chartbook is saved.

Set this to 0 to prevent saving of the Chart Drawing to the Chartbook. 

s_UseTool::ShowBeginMark

[Link] - [Top]
Type: Integer

Set this to 1 to show a square mark at the beginning of a Line or other types of Chart Drawings which support 
marks at the anchor points. This is equivalent to the Options >> Mark setting in the Drawing Tool Configuration/
Properties window.

s_UseTool::ShowEndMark

[Link] - [Top]
Type: Integer

Set this to 1 to show a square mark at the ending of a Line or other types of Chart Drawings which support marks 
at the anchor points. This is equivalent to the Options >> Mark setting in the Drawing Tool Configuration/
Properties window.

s_UseTool::AssociatedStudyID

[Link] - [Top]
Type: Integer

AssociatedStudyID is set to a nonzero number when the Chart Drawing is associated with a Volume by Price 
study which was drawn on the chart using the Draw Volume Profile tool.

AssociatedStudyID specifies the unique ID for the study the Chart Drawing is associated with. This is equivalent 
to the ACSIL member variable sc.StudyGraphInstanceID for the study.

s_UseTool::HideDrawing

[Link] - [Top]
Type: Integer

When this is set to 1, it hides the Chart Drawing. Set this to 0 to make a hidden Chart Drawing visible.

s_UseTool::LockDrawing

[Link] - [Top]
Type: Integer

This member needs to be set to 1 to lock the chart drawing and prevent it from being modified through the chart 
user interface. 

Set this to 0 or do not set it, to keep the drawing unlocked. It only makes sense to use this variable, for a user 
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drawn drawing because only those types of drawings can be modified through the chart user interface. 

s_UseTool::DrawOutlineOnly

[Link] - [Top]
Type: Integer

This member only applies to the following drawing types: DRAWING_TRIANGLE, DRAWING_MARKER, 
DRAWING_RECTANGLEHIGHLIGHT, DRAWING_ELLIPSEHIGHLIGHT, 
DRAWING_RECTANGLE_EXT_HIGHLIGHT.

When this is set to 1, it means the outline of the drawing will only be drawn. When this is set to 0 or is unset, then 
the interior of the drawing will also be drawn.

s_UseTool::NumCycles

[Link] - [Top]
Type: Integer

s_UseTool::ExtendMultiplier

[Link] - [Top]
Type: Float

s_UseTool::DrawMidline

[Link] - [Top]
Type: Integer

This member variable only applies to Chart Drawings which use a Midline option.

When this is set to 1, the Midline is drawn.

When this is set to 0 the Midline is not drawn.

s_UseTool::AllowCopyToOtherCharts

[Link] - [Top]
Type: Integer

When this is set to 1, it allows the Chart Drawing to be copied to other charts through the Copy Chart Drawings 
functionality.

When this is set to 0 or is unset, then the drawing cannot be copied to another chart. This is the default.

This only applies to user drawn drawings. This is when s_UseTool::AddAsUserDrawnDrawing is set to 1. 

sc.ChartDrawingExists()

[Link] - [Top]
ACSIL Function
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Declaration: int ChartDrawingExists(int ChartNumber, int LineNumber);

sc.ChartDrawingExists() is used to determine if a Chart Drawing with the specified LineNumber exists within 
the specified chart (ChartNumber).

This function ignores user drawn Chart Drawings, it only checks Chart Drawings added by ACSIL.

This function returns the number of matching drawings found. Refer to the scsf_UseToolExample() function in 
the /ACS_Source/studies.cpp file for example code on how to work with this function.

if (sc.ChartDrawingExists(sc.ChartNumber, 5))
{
    // A line with a LineNumber of 5 exists on the same chart that this 
study is on
}
        
sc.UserDrawnChartDrawingExists()

[Link] - [Top]
ACSIL Function

Declaration: int UserDrawnChartDrawingExists(int ChartNumber, int LineNumber);

sc.UserDrawnChartDrawingExists() function is used to determine if a user drawn Chart Drawing with the 
specified LineNumber exists within the specified chart (ChartNumber). 

An ACSIL Chart Drawing is considered user drawn if it was added with the 
s_UseTool::AddAsUserDrawnDrawing member set to 1.

Non-user drawn ACSIL Chart Drawings are not searched with this function. 

It returns the number of matching drawings found. 

Refer to the scsf_UseToolExample() function in the /ACS_Source/studies.cpp file for example code on how to 
work with this function.

if (sc.UserDrawnChartDrawingExists(sc.ChartNumber, 5))
{
    // An ACSIL added user drawing with a LineNumber of 5 exists on the same 
chart that this study is on
}
        
sc.GetUserDrawnChartDrawing()

[Link] - [Top]
ACSIL Function

int GetUserDrawnChartDrawing(int ChartNumber, DrawingTypeEnum DrawingType, s_UseTool& 
ChartDrawing, int DrawingIndex);

sc.GetUserDrawnChartDrawing() is used to get a Chart Drawing drawn by a drawing Tool on the specified 
chart.

Only user drawn drawings can be retrieved, not Chart Drawings added by an ACSIL study, unless the Chart 
Drawing was specified as being s_UseTool::AddAsUserDrawnDrawing when adding it with sc.UseTool(). 

This function returns 1 on success, and 0 on error. A error includes an invalid DrawingType specified or a drawing 



not found on the chart. 

Refer to the scsf_GetChartDrawingExample function in the /ACS_Source/studies.cpp file for example code on 
how to work with this function.

Parameters

• ChartNumber: This number corresponds to the number after the number "#" sign on the top line of the 
chart. Using a zero (0) will specify the chart the ACSIL study is applied to.

• DrawingType: The chart drawing type that you want to get. This parameter can be any of the following.
◦ DRAWING_LINE
◦ DRAWING_RAY
◦ DRAWING_HORIZONTALLINE
◦ DRAWING_VERTICALLINE
◦ DRAWING_ARROW
◦ DRAWING_TEXT
◦ DRAWING_CALCULATOR
◦ DRAWING_RETRACEMENT
◦ DRAWING_PROJECTION
◦ DRAWING_RECTANGLEHIGHLIGHT 
◦ DRAWING_ELLIPSEHIGHLIGHT
◦ DRAWING_TRIANGLE
◦ DRAWING_FAN_GANN
◦ DRAWING_PITCHFORK
◦ DRAWING_CYCLE
◦ DRAWING_TIME_EXPANSION
◦ DRAWING_GANNGRID
◦ DRAWING_ENTRYEXIT_CONNECTLINE
◦ DRAWING_RECTANGLE_EXT_HIGHLIGHT
◦ DRAWING_FAN_FIBONACCI
◦ DRAWING_PARALLEL_LINES
◦ DRAWING_PARALLEL_RAYS
◦ DRAWING_LINEAR_REGRESSION
◦ DRAWING_RAFF_REGRESSION_CHANNEL
◦ DRAWING_EXTENDED_LINE
◦ DRAWING_PITCHFORK_SCHIFF
◦ DRAWING_PITCHFORK_MODIFIED_SCHIFF
◦ DRAWING_EXPANSION
◦ DRAWING_VOLUME_PROFILE
◦ DRAWING_STATIONARY_TEXT
◦ DRAWING_TIME_PROJECTION
◦ DRAWING_MARKER
◦ DRAWING_HORIZONTAL_RAY
◦ DRAWING_HORIZONTAL_LINE_NON_EXTENDED
◦ DRAWING_UNKNOWN. Use this constant to get any type of drawing. When the function returns 

and DrawingType was set to DRAWING_UNKNOWN, the ChartDrawing::DrawingType 
parameter member will indicate the type of drawing that has been found.

• ChartDrawing: A reference to a s_UseTool structure. This is where the Chart Drawing information will be 
copied to. For the descriptions of the s_UseTool structure, refer to Drawing Tools and s_UseTool Member 
Descriptions. 

User drawn Chart Drawings have a negative LineNumber. This is how you can distinguish Chart 
Drawings drawn by a user and also drawings flagged as user drawn which were added by the ACSIL. 

• DrawingIndex: 



An index to specify which instance of the matching chart drawing you want. This is a 0-based index in the 
order that chart drawings were added to the chart. For example, if DrawingIndex is 0, the function will 
return the first instance that matches the drawing type. If DrawingIndex is 1, the function will return the 
second instance that matches the drawing type. 

Also you can give a negative index to specify drawings from the last drawing that was added to the chart. 
For example, if DrawingIndex is -1, the function will return the last drawing matching the drawing type 
that was added to the chart. 

Be aware that when a Chart Drawing is modified, it is put at the end of the list. So in this case if you modify 
a Chart Drawing, it is going to be put at the end of the list, and be the one that is considered last added. 

This index only counts the Chart Drawings on the chart that match the given DrawingType. 

For example, if DrawingType is DRAWING_RAY and DrawingIndex is 1, then the function will return 
the second Ray on the chart. If DrawingType is DRAWING_TEXT and DrawingIndex is 1, then the 
function will return the second Text drawing on the chart. 

If DrawingType is DRAWING_TEXT and DrawingIndex is -1, then the function will return the last 
Text drawing on the chart. If DrawingType is DRAWING_UNKNOWN, then DrawingIndex considers 
all Chart Drawings on the chart. 

Example:

// Gets the last drawn text on the chart and adds a message to the Sierra 
Chart message log, if the text exists.
s_UseTool ChartDrawing;
if (sc.GetUserDrawnChartDrawing(0, DRAWING_TEXT, &ChartDrawing, -1))
{
    sc.AddMessageToLog("Text was added on current chart!", 0);
    sc.AddMessageToLog(ChartDrawing.Text, 1);
}
            
sc.GetLineNumberOfSelectedUserDrawnDrawing()

[Link] - [Top]
ACSIL Function

int GetLineNumberOfSelectedUserDrawnDrawing();

The sc.GetLineNumberOfSelectedUserDrawnDrawing() returns the Line Number of the selected User Drawn 
drawing. If more than one drawing is selected, the first found drawing is returned.

sc.GetUserDrawnDrawingByLineNumber()

[Link] - [Top]
ACSIL Function

int GetUserDrawnDrawingByLineNumber(int ChartNumber, int LineNumber, s_UseTool& ChartDrawing);

The sc.GetUserDrawnDrawingByLineNumber() function is used to get a user drawn Chart Drawing on the 
chart. This also includes Chart Drawings added by ACSIL which are flagged as user drawn when setting 
s_UseTool::AddAsUserDrawnDrawing = 1 when the drawing is added with sc.UseTool.

This function cannot get Chart Drawings which are added by ACSIL when 
s_UseTool::AddAsUserDrawnDrawing = 0. To get non-user drawn Chart Drawings added by ACSIL, use the 
function sc.GetACSDrawingByLineNumber().



This function returns 1 on success, and 0 on failure. A failure means the Chart Drawing was not found on the 
specified chart. 

Refer to the scsf_GetChartDrawingExample function in the /ACS_Source/studies.cpp file for example code on 
how to work with this function.

When a user drawn Chart Drawing is being moved or adjusted by the user, the 
sc.GetUserDrawnDrawingByLineNumber() call will fail to find the Chart Drawing even though 
sc.UserDrawnChartDrawingExists() indicates that it exists. 

Therefore, a study should always use sc.UserDrawnChartDrawingExists() to detect if the user drawn Chart 
Drawing exists, and then use sc.GetUserDrawnDrawingByLineNumber() to get the Chart Drawing, and 
understand that a failure means that the Chart Drawing is being modified.

When a Chart Drawing you are getting is not visible in the current view of the chart, then s_UseTool::BeginIndex, 
s_UseTool::EndIndex, s_UseTool::ThirdIndex will all equal -1.

Parameters

• ChartNumber: This number corresponds to the number after the number "#" sign on the top line of the 
chart you want to get the drawing from. Using a zero (0) will specify the chart the custom study is applied 
to. Usually set this parameter to 0 or sc.ChartNumber.

• LineNumber: This number corresponds to the s_UseTool::LineNumber of the ACSIL added user drawn 
Chart Drawing or the LineNumber retrieved when using the sc.GetUserDrawnChartDrawing() function to 
get an actual user drawn drawing. 

This parameter should not be 0 or -1.
• ChartDrawing: A reference to a s_UseTool structure. This is where the Chart Drawing information will be 

copied to. For the descriptions of the s_UseTool structure, refer to Drawing Tools and s_UseTool Member 
Descriptions. 

Note that when chart drawings are returned through this function, the DrawingType member is set to 
indicate the type of drawing retrieved.

sc.GetACSDrawingByLineNumber()

[Link] - [Top]
ACSIL Function

int GetACSDrawingByLineNumber(int ChartNumber, int LineNumber, s_UseTool& ChartDrawing);

The sc.GetACSDrawingByLineNumber() function is used to get an ACSIL added Chart Drawing on the chart 
added with the sc.UseTool function.

This function does not get user drawn Chart Drawings which are specified with 
s_UseTool::AddAsUserDrawnDrawing = 1. You need to use the sc.GetUserDrawnDrawingByLineNumber() 
function instead. 

This function returns 1 on success, and 0 on failure. A failure means the Chart Drawing was not found on the 
specified chart. 

When a Chart Drawing you are getting is not visible in the current view of the chart, then s_UseTool::BeginIndex, 
s_UseTool::EndIndex, s_UseTool::ThirdIndex will all equal -1 unless the drawing specified its horizontal 
positioning using these *Index values when it was added.

Parameters

• ChartNumber: This number corresponds to the number after the number "#" sign on the top line of the 



chart. Using a zero (0) will specify the chart the custom study is applied to. Usually set this parameter to 0.
• LineNumber: This number corresponds to the s_UseTool::LineNumber of the ACSIL added Chart 

Drawing. 

This parameter should not be 0 or -1. Otherwise, a match will not be found.
• ChartDrawing: A reference to a s_UseTool structure. This is where the Chart Drawing information will be 

copied to. For the descriptions of the s_UseTool structure, refer to Drawing Tools and s_UseTool Member 
Descriptions. 

Note that when chart drawings are returned through this function, the DrawingType member is set to 
indicate the type of drawing retrieved.

sc.GetACSDrawingByIndex()

[Link] - [Top]
ACSIL Function

int GetACSDrawingByIndex(int ChartNumber, int Index, s_UseTool& ChartDrawing, int 
ExcludeOtherStudyInstances);

The sc.GetACSDrawingByIndex() function is used to get an ACSIL added Chart Drawing on the chart added 
with the sc.UseTool function. The drawing is looked up by its index number rather than by the 
s_UseTool::LineNumber.

This function returns 1 on success, and 0 on failure. A failure means the Chart Drawing was not found on the 
specified chart. 

When a Chart Drawing you are getting is not visible in the current view of the chart, then s_UseTool::BeginIndex, 
s_UseTool::EndIndex, s_UseTool::ThirdIndex will all equal -1 unless the drawing specified its horizontal 
positioning using these *Index values when it was added.

Parameters

• ChartNumber: This number corresponds to the number after the number "#" sign on the top line of the 
chart. Using a zero (0) will specify the chart the custom study is applied to. Usually set this parameter to 0.

• Index: This zero-based index number is used to get a Chart Drawing according to its index in the internal 
list that ACSIL added Chart Drawings are added to. 

The first Chart Drawing has an index of 0, the second Chart Drawing is 1 and so on. 

Negative indexes are not supported.
• ChartDrawing: A reference to a s_UseTool structure. This is where the Chart Drawing information will be 

copied to. For the descriptions of the s_UseTool structure, refer to Drawing Tools and s_UseTool Member 
Descriptions. 

Note that when chart drawings are returned through this function, the DrawingType member is set to 
indicate the type of drawing retrieved.

• ExcludeOtherStudyInstances: When this is set to a nonzero value, then Chart Drawings added by other 
study instances are excluded. When this is set to 0, then Chart Drawings on the chart added by other study 
instances will be included when getting an Advanced Custom Study drawing by its index.

sc.GetACSDrawingsCount()

[Link] - [Top]
Type: ACSIL Function

int GetACSDrawingsCount(int ChartNumber, int ExcludeOtherStudyInstances);

The sc.GetACSDrawingsCount function returns the total number of ACSIL added Chart Drawings on the 



specified chart, specified by the ChartNumber parameter. This does not count user drawn ChartDrawings.

Parameters

• ChartNumber: [Type: Integer] The number of the chart that contains the drawing or drawings. The default 
and recommended value is 0, which means the chart the ACSIL study instance is applied to. This number 
corresponds to the number after the number "#" sign on the top line of the chart.

• ExcludeOtherStudyInstances:: When this parameter is set to 1, then Chart Drawings from other study 
instances on the chart is excluded in the drawing count. When this is set to 0, all Chart Drawings added by 
all custom studies are counted.

sc.DeleteACSChartDrawing()

[Link] - [Top]
ACSIL Function

Declaration: int DeleteACSChartDrawing(int ChartNumber, int Tool, int LineNumber);

The sc.DeleteACSChartDrawing() function deletes Chart Drawings that have been added by ACSIL studies using 
the sc.UseTool() function. 

This function cannot be used to delete user drawn Chart Drawings. User drawn Chart Drawings are manually 
drawn by a user or ACSIL added Chart Drawings that have the s_UseTool::AddAsUserDrawnDrawing = 1 flag 
set. For deleting user drawn drawings, use sc.DeleteUserDrawnACSDrawing(). 

When a study is removed from the chart, or when it is fully recalculated, and it has Chart Drawings added with 
sc.UseTool(), these Chart Drawings are automatically deleted from the chart. Therefore, there is no need to use 
sc.DeleteACSChartDrawing(). 

This function should only be used for more specialized purposes like when you need to delete a Chart Drawing for 
some other reason.

For an example which uses this function, refer to the scsf_DeleteACSChartDrawingExample function in the /
ACS_Source/studies.cpp file in the Sierra Chart installation folder.

Parameters

• ChartNumber: [Type: Integer] The number of the chart that contains the drawing or drawings to delete. 
The default and recommended value is 0, which means the chart the ACSIL study instance is applied to. 
This number corresponds to the number after the number "#" sign on the top line of the chart.

• Tool: [Type: Integer] The Tool parameter can be TOOL_DELETE_ALL or 
TOOL_DELETE_CHARTDRAWING. 

If Tool is set to TOOL_DELETE_ALL, then all non user drawn Chart Drawings on the specified 
ChartNumber will be deleted. The LineNumber parameter in this case is ignored and should be 0. 

If Tool is set to TOOL_DELETE_CHARTDRAWING, then all non user drawn Chart Drawings with the 
specified LineNumber will be deleted from the chart specified by the ChartNumber parameter.

• LineNumber: [Type: Integer] The LineNumber of the Chart Drawings to delete. The LineNumber is the 
same LineNumber that was specified when adding the Chart Drawing with sc.UseTool(). In the case where 
LineNumber was not set when calling sc.UseTool(), then it will be automatically set. In this case remember 
it into a persistent integer and then it can be specified in this function call. 

This parameter only applies to TOOL_DELETE_CHARTDRAWING. 

Multiple Chart Drawings can be deleted if they use the same LineNumber. All chart drawings with the 
same LineNumber will be deleted from the chart.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scGetPersistentInt


Return Value

For TOOL_DELETE_ALL, 1 on success, 0 on failure.

For TOOL_DELETE_CHARTDRAWING, the number of Chart Drawings deleted.

sc.DeleteUserDrawnACSDrawing()

[Link] - [Top]
ACSIL Function

Declaration: int DeleteUserDrawnACSDrawing(int ChartNumber, int LineNumber);

The sc.DeleteUserDrawnACSDrawing() function deletes Chart Drawings that have been added by ACSIL studies 
using sc.UseTool() and have specified s_UseTool::AddAsUserDrawnDrawing = 1. 

Chart Drawings manually drawn by a user can also be deleted with this function if the LineNumber for the 
drawing is known. This can be determined with the sc.GetUserDrawnChartDrawing function.

When Chart Drawings have been added sc.UseTool() and have specified s_UseTool::AddAsUserDrawnDrawing 
= 1, it is necessary to remove these drawings with sc.DeleteUserDrawnACSDrawing() in the study function when 
sc.LastCallToFunction is TRUE. Otherwise, they will remain on the chart. 

When sc.DeleteUserDrawnACSDrawing() successfully removes a user drawn Chart Drawing, the internal storage 
container will no longer contain this Chart Drawing. Therefore, the index position of Chart Drawings after this 
deleted Chart Drawing in the container, changes. Therefore, the index specified to functions like 
sc.GetACSDrawingByIndex() may be affected by this. 

Parameters

• ChartNumber: [Type: Integer] The number of the chart that contains the Chart Drawing. The default 
value is 0, this means the chart the ACSIL study is applied to. This number corresponds to the number after 
the number "#" sign on the top line of the chart.

• LineNumber: [Type: Integer] The LineNumber of the Chart Drawing to delete. The LineNumber of the 
Chart Drawing must be known. 

Since user drawn chart drawings each need to have a unique LineNumber, when the first user drawn 
drawing encountered has a matching LineNumber, it is deleted and no other drawings will be checked. 

The LineNumber is the same LineNumber that you specified when adding the chart drawing with the 
sc.UseToolfunction, or was automatically set and remembered. 

This can also be a LineNumber from an actual user drawn Chart Drawing retrieved with the 
sc.GetUserDrawnChartDrawing function.

Return Value

The number of user drawn Chart Drawings deleted.

RGB Color Values

[Link] - [Top]
Colors are stored as 32-bit unsigned integer values. It is easiest to use the RGB function. It takes red, green, and 
blue integer values as parameters, and returns a color value. For more information, you may want to refer to the 
RGB color model Wikipedia article.

Here are some color examples:

https://en.wikipedia.org/wiki/RGB_color_model


• Red: RGB(255,0,0)
• Green: RGB(0,255,0)
• Blue: RGB(0,0,255)
• Magenta: RGB(255,0,255)
• White: RGB(255,255,255)
• Black: RGB(0,0,0)
• Dark Blue: RGB(0,0,127)
• Orange: RGB(255,127,0)

sc.Subgraph[0].PrimaryColor = RGB(255, 0, 0); // Set the primary color for 
the first subgraph to red
s_UseTool Tool;
Tool.Color = RGB(0, 0, 255); // Set Tool color to Blue
    
Drawing Chart Drawings On Top of or Underneath Main Graph and 
Studies

[Link] - [Top]
The Chart Drawings added by the sc.UseTool function can be set to be displayed on top of or underneath the Main 
Price Graph and Studies in the chart. This can be done by using the DrawUnderneathMainGraph member of the 
s_UseTool structure. 

Also, there are 2 settings for this as well in Chart >> Chart Settings >> Chart Drawings. 

They are Draw Non-Highlight Chart Drawings Under Main Graph and Studies and Draw Highlight 
Drawings Under Main Graph and Studies.

Adding Chart Drawings to Other Charts from an ACSIL Study 
Function

[Link] - [Top]
It is supported when using the sc.UseTool() function, to add Chart Drawings to a chart other than the chart the 
study function making the function call is applied to. 

This can be done by setting the s_UseTool::ChartNumber member to the chart number that you want to add a 
drawing to. 

It is also necessary to set s_UseTool::AddAsUserDrawnDrawing to 1. 

Drawing Lines With a Specific Angle Using ACSIL

[Link] - [Top]
This section explains how to use ACSIL to draw lines at a specific angle. For introductory information about using 
drawing tools from ACSIL, refer to the Introduction section on this page.

The s_UseTool structure supports specifying the beginning and ending anchor points of the line using these 
members: 

• BeginDateTime
• EndDateTime
• BeginIndex
• EndIndex
• Begin Value
• End Value

You need to make sure the combination of these values results in a line with a specific angle that you require. For 



example a 45 degree line will have a slope of 1. This means one unit of price over one unit of time. One unit of 
time is always one bar in the chart. The Drawing a Line with a Specific Angle or Slope section has complete 
information on this subject.

To have a better idea of all of this, it is recommended to manually draw Lines at 45 degrees to get an idea of what 
values to use. 

*Last modified Tuesday, 28th May, 2024.
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The Advanced Custom Study Interface and Language supports integration with Sierra Chart Control Bar buttons, 
the Chart Shortcut Menu, and Mouse/Pointer events. All of this is documented here. 
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There is also support to receive Keyboard Events as well. 

Advanced Custom Study Menu Interaction

[Link] - [Top]
sc.AddACSChartShortcutMenuItem()

[Link] - [Top]
ACSIL Function

int AddACSChartShortcutMenuItem(long ChartNumber, const char * MenuText);

The sc.AddACSChartShortcutMenuItem() function is for adding a custom menu command to the Chart Shortcut 
menu that displays when you right-click on a chart. The name of the command will be the text specified by the 
MenuText parameter. The command is added to the chart specified by ChartNumber. The function returns a 
unqiue menu integer command ID when successful. 

You should only add a particular menu command item only once. Although when you add a menu item with the 
same MenuText, it will not be added again and you will be returned the very same menu item ID previously 
returned for that text.

Once a menu item has been added, the study function instance is called when the user selects the menu item from 
the Chart Shortcut Menu which is displayed when right clicking on a chart. The selected menu item identifier is 
obtained through the sc.MenuEventID ACSIL member given to the custom study function instance.

When a study is removed from a chart, the study should always remove any custom Chart Shortcut Menu 
commands by calling sc.RemoveACSChartShortcutMenuItem(). This can be done when sc.LastCallToFunction is 
nonzero. 

Return Value

The function returns a unqiue menu integer command ID when successful. 

Returns -1 on an error. An error can mean the ChartNumber parameter is not valid or the maximum limit of Chart 
Shortcut Menu custom commands has been reached. A value of 0 is never returned.

Example

The following code provides an example. For a complete working example, refer to the 
scsf_ButtonAndMenuAndPointerExample() function in the /ACS_Source/studies.cpp file in the folder where 
Sierra Chart is installed to.

int& MenuID = sc.PersistVars->i1;

if (sc.Index == 0)// Only do this when calculating the first bar.
{
    // Add chart short cut menu item
    if (MenuID <= 0)
        MenuID = sc.AddACSChartShortcutMenuItem(sc.ChartNumber, "Menu 
Example Menu Item 1");

    if (MenuID < 0)
        sc.AddMessageToLog("Add ACS Chart Shortcut Menu Item failed", 1);
}

if (sc.MenuEventID != 0 && sc.MenuEventID == MenuID)
    sc.AddMessageToLog("User selected ACS Chart Shortcut Menu Item", 1);
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sc.RemoveACSChartShortcutMenuItem()

[Link] - [Top]
ACSIL Function

bool RemoveACSChartShortcutMenuItem(long ChartNumber, int MenuID);

sc.RemoveACSChartShortcutMenuItem() is used to remove a custom chart shortcut menu command, associated 
with MenuID previously added with sc.AddACSChartShortcutMenuItem(), from the specified chart 
(ChartNumber). The function returns 1 when the menu item command was successfully removed. Or returns 0 on 
an error removing the menu item command.

Chart shortcut items should always be removed when the study is removed. This can be done by calling this 
function when sc.LastCallToFunction is nonzero.

Example

The following code provides an example. For a working example, refer to the scsf_MenuAndPointerExample() 
function in the /ACS_Source/studies.cpp file in the folder where Sierra Chart is installed to.

if (sc.LastCallToFunction)
{
    // Be sure to remove the menu command when study is removed
    sc.RemoveACSChartShortcutMenuItem(sc.ChartNumber, MenuID);
}
            
sc.SetACSChartShortcutMenuItemDisplayed()

[Link] - [Top]
ACSIL Function

int SetACSChartShortcutMenuItemDisplayed(long ChartNumber, int MenuItemID, bool DisplayItem);

sc.SetACSChartShortcutMenuItemEnabled()

[Link] - [Top]
ACSIL Function

int SetACSChartShortcutMenuItemEnabled(long ChartNumber, int MenuItemID, bool Enabled);

sc.SetACSChartShortcutMenuItemChecked()

[Link] - [Top]
ACSIL Function

int SetACSChartShortcutMenuItemChecked(long ChartNumber, int MenuItemID, bool Checked);

The sc.SetACSChartShortcutMenuItemChecked function adds or removes a checkmark beside the ACSIL 
menu command specified with MenuItemID for the chart specified with ChartNumber. Set Checked to FALSE 
to remove the check mark . Set Checked to TRUE to add a check mark.

sc.PlaceACSChartShortcutMenuItemsAtTopOfMenu

[Link] - [Top]
ACSIL boolean variable



The sc.PlaceACSChartShortcutMenuItemsAtTopOfMenu variable can be set anywhere within the custom 
study function.

When it is set to TRUE, then all menu items added with sc.AddACSChartShortcutMenuItem(), will be listed at the 
top of the Chart Shortcut menu.

sc.AddACSChartShortcutMenuSeparator()

[Link] - [Top]
ACSIL Function

int AddACSChartShortcutMenuSeparator(long ChartNumber);

The sc.AddACSChartShortcutMenuSeparator function will add a separator line to the Chart Shortcut menu 
below the last added ACSIL menu command.

sc.ChangeACSChartShortcutMenuItemText()

[Link] - [Top]
ACSIL Function

int ChangeACSChartShortcutMenuItemText(int ChartNumber, int MenuIdentifier, const char * 
NewMenuText);

The sc.ChangeACSChartShortcutMenuItemText function modifies the text of the menu item for the Chart 
Shortcut menu identified by the MenuIdentifier parameter. 

The new text is specified by the NewMenuText parameter.

The ChartNumber parameter specifies particular chart the menu is associated with.

The function returns TRUE if the menu item text was successfully changed.

Advanced Custom Study Buttons and Pointer Events

[Link] - [Top]
Introduction

[Link] - [Top]
There are 150 Advanced Custom Study buttons available for custom studies to interact with on the Control Bar. 

These buttons can be added to any of the Control Bars. 

These buttons serve 2 purposes.

They can be used to signal to an Advanced Custom Study, that is monitoring for them, whether a particular button 
is selected or not. In other words whether the button is in a pushed in state or not (on/off). 

So this allows a study to monitor for an On/Off state using a particular Control Bar button. This provides a lot of 
useful functionality for a custom study including even one-time button events where the button does not remain in 
an On state, which is explained further in this section.

The second purpose of these Advanced Custom Study Control Bar buttons is that when one of them is selected (On 
state), the study function instances on the chart that have requested to receive Pointer events by setting 
sc.ReceivePointerEvents = ACS_RECEIVE_POINTER_EVENTS_WHEN_ACS_BUTTON_ENABLED in 
the study function, will receive those events as the Pointer is moved around or used on the chart that contains the 
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study function instance. These events include Pointer Button Down, Pointer Button Up, Pointer Move.

For a working example for all of this, refer to the scsf_MenuAndPointerExample() function in the /ACS_Source/
studies.cpp file in the folder where Sierra Chart is installed to. 

It is also supported to assign keyboard shortcuts to these Advanced Custom Study Control Bar buttons. To do this, 
select Global Settings >> Customize Keyboard Shortcuts. In the Commands list, expand the Custom Study 
Control Bar Button Keyboard Shortcuts list. For complete documentation, refer to Customizing Keyboard 
Shortcuts. 

The On/Off state of Advanced Custom Study Control Bar buttons is remembered per individual chart. So 
depending upon what chart is active, effects the on/off state of these buttons, depending upon their usage with that 
chart or how an Advanced Custom Study study has set them. 

Advanced Custom Study Control Bar Buttons

[Link] - [Top]
To use the Advanced Custom Study Control Bar buttons, they need to be added to the Control Bar. To do this, 
select Global Settings >> Customize Control Bars >> Control Bar # to add them to the Control Bar. 

Look in the Advanced Custom Study Buttons list. You will find listed Custom Study Button 1-150. Add any of 
these to the Control Bar that you require.

Once added to the Control Bar, these Advanced Custom Study Control Bar buttons toggle between On and Off, 
and visually show the state by being pushed in or out on the Control Bar.

This has changed effective with version 2268: Only one Advanced Custom Study Control Bar button can be active 
at any time for a particular chart. Therefore, selecting an Advanced Custom Study Control Bar button also 
effectively disables the currently active Advanced Custom Study Control Bar button. 

Effective with version 2268 and higher, any number of Advanced Custom Study Control Bar buttons can be in an 
On state at the same time.

The Advanced Custom Study Control Bar button state changes caused by pressing one of these buttons are sent to 
all of the studies on the active chart. This occurs by the study functions being called and the setting of the ACSIL 
variable sc.PointerEventType. 

The possible values for sc.PointerEventType are: SC_ACS_BUTTON_ON, SC_ACS_BUTTON_OFF. The 
specific ACS Control Bar button that is toggled on or off is determined through ACSIL variable sc.MenuEventID. 
The possible values for sc.MenuEventID are ACS_BUTTON_1 through ACS_BUTTON_150.

Receiving Pointer Events

[Link] - [Top]
An Advanced Custom Study on a chart can receive Pointer events (SC_POINTER_BUTTON_DOWN, 
SC_POINTER_MOVE, SC_ POINTER_BUTTON_UP) when the Pointer is moved around or clicked on the 
chart the study function instance is applied to.

To have the study function instance receive these events, set sc.ReceivePointerEvents to one of the following 
constants: ACS_RECEIVE_NO_POINTER_EVENTS, 
ACS_RECEIVE_POINTER_EVENTS_WHEN_ACS_BUTTON_ENABLED, 
ACS_RECEIVE_POINTER_EVENTS_ALWAYS, 
ACS_RECEIVE_POINTER_EVENTS_ALWAYS_FOR_ALL_TOOLS anywhere within the study function. 

If sc.ReceivePointerEvents is set to ACS_RECEIVE_NO_POINTER_EVENTS, the Pointer events will not be 
received by the study function instance. 

If sc.ReceivePointerEvents is set to 
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ACS_RECEIVE_POINTER_EVENTS_WHEN_ACS_BUTTON_ENABLED and one of the Advanced Custom 
Study Control Bar Buttons 1-150 is selected (On state) for the chart, then the Pointer events will be received by the 
study function .

If sc.ReceivePointerEvents is set to ACS_RECEIVE_POINTER_EVENTS_ALWAYS, then the Pointer events 
will be received by the study function whether or not an Advanced Custom Study Control Bar Buttons 1-150 is 
selected (On state) for the chart or not.

These Pointer events are only passed to custom studies on the chart when the active Tool is Tools >> Pointer, 
Tools >> Chart Values, or Tools >> Hand. Otherwise, they are not unless sc.ReceivePointerEvents is set to 
ACS_RECEIVE_POINTER_EVENTS_ALWAYS_FOR_ALL_TOOLS.

Additionally, Pointer events into a custom study will not be received when adjusting the size of a Chart Region. 

Once a particular Advanced Custom Study Control Bar Button 1-150 is enabled (On state) and 
sc.ReceivePointerEvents is set to 
ACS_RECEIVE_POINTER_EVENTS_WHEN_ACS_BUTTON_ENABLED or 
ACS_RECEIVE_POINTER_EVENTS_ALWAYS / 
ACS_RECEIVE_POINTER_EVENTS_ALWAYS_FOR_ALL_TOOLS, Pointer events will begin to be 
received into the custom study function instance as the events occur. 

The custom study function instance will be called on an event and the sc.PointerEventType will be set with the 
particular event constant (SC_POINTER_BUTTON_DOWN, SC_POINTER_MOVE, 
SC_POINTER_BUTTON_UP).

The ACSIL variable sc.MenuEventID indicates which Advanced Custom Study Control Bar Button is currently 
selected. The possible values are the constants ACS_BUTTON_1 through ACS_BUTTON_150. 

The Pointer location can be determined through the sc.ActiveToolIndex member, which indicates the chart bar 
index the Pointer is hovering over. And sc.ActiveToolYValue member, which indicates the vertical coordinate 
value of the Pointer position according to the scale of the Chart Region the Pointer is currently in.

The sc.ActiveToolIndex and the sc.ActiveToolYValue values are updated with Pointer movements and Pointer 
click operations. They are updated with the last movement or operation received. When an Advanced Custom 
Study Control Bar button is pressed, these values are not updated on that event and will be what they last were 
when using the Pointer over the chart.

The setting Chart >> Chart Settings >> Performance >> ACSIL Pointer Events Minimum Calling Interval 
In Milliseconds, regulates the flow of events to the custom study by limiting the number of times the study is 
called over a short time. There may be too much processing to be calling the custom study on every event. This 
setting sets the minimum interval that has to elapse, before calling the custom study function again as compared to 
previously. This setting is new as of version 2575. 

sc.SetCustomStudyControlBarButtonText()

[Link] - [Top]
ACSIL Function

void SetCustomStudyControlBarButtonText(int ControlBarButtonNum, const char* ButtonText);

The sc.SetCustomStudyControlBarButtonText() function is used to change the text for the specified Advanced 
Custom Study Control Bar button to the ButtonText parameter.

There are 150 Advanced Custom Study Control Bar buttons (1-150), and ControlBarButtonNum specifies which 
is being changed. This function is typically paired with a call to 
sc.SetCustomStudyControlBarButtonHoverText() to also change the the text displayed when hovering over the 
button with the Pointer.
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sc.SetCustomStudyControlBarButtonHoverText()

[Link] - [Top]
ACSIL Function

void SetCustomStudyControlBarButtonHoverText(int ControlBarButtonNum, const char* ToolTip);

The sc.SetCustomStudyControlBarButtonHoverText() function is used to change the text displayed when 
hovering over the specified Advanced Custom Study Control Bar button with the Pointer, to the ToolTip text 
parameter. 

There are 150 Advanced Custom Study Control Bar buttons (1-150), and ControlBarButtonNum specifies which 
is being changed. The ToolTip text parameter is also used to provide a description of the button in the Control Bar 
Customization window. This function is typically paired with a call to 
sc.SetCustomStudyControlBarButtonText() to also change the Advanced Custom Study Control Bar button text. 

sc.SetCustomStudyControlBarButtonEnable()

[Link] - [Top]
ACSIL Function

void SetCustomStudyControlBarButtonEnable(int ControlBarButtonNum, int Enable);

The sc.SetCustomStudyControlBarButtonEnable() function is used to set state of the Advanced Custom Study 
Control Bar button specified by the ControlBarButtonNum parameter to the value of the Enable parameter. 
Enable can be TRUE or FALSE. 

There are 150 Advanced Custom Study Control Bar buttons (1-150), and ControlBarButtonNum specifies which 
is being changed.

The Control Bar buttons, 1 through 150, can be toggled On (enabled) and Off (disabled). Visually this state is 
shown for the Advanced Custom Study Control Bar button by the button being pushed in (On/Enabled) or out (Off/
Disabled) on the Control Bar.

Effective with version 2268, there can be multiple Advanced Custom Study Control Bar buttons on/enabled at the 
same time. 

Using Advanced Custom Study Control Bar Buttons for One-Time Events and Not Staying On

[Link] - [Top]
It is possible to use Advanced Custom Study Control Bar buttons for one-time events and for the button not to 
remain in an on or pushed in state. 

An Advanced Custom Study Control Bar button can be set to be On or Off with calls to 
sc.SetCustomStudyControlBarButtonEnable(), or it can be manually turned On or Off through the Control Bar 
itself by the user.

Therefore, when the user manually selects an Advanced Custom Study Control Bar button and therefore causing it 
to be in the On state if it was previously Off, the study function instance will then be notified. After the study 
function has done its processing, then a call can be made to sc.SetCustomStudyControlBarButtonEnable() to set 
the state back to Off. Therefore, this allows a button to be used for a one-time event and the button will not remain 
On. 

sc.SetCustomStudyControlBarButtonColor()

[Link] - [Top]



ACSIL Function

void SetCustomStudyControlBarButtonColor(int ControlBarButtonNum, const uint32_t Color);

The sc.SetCustomStudyControlBarButtonColor() function is used to set the background color of the Custom 
Study Control Bar button specified by the ControlBarButtonNum parameter to the color value specified by the 
Color parameter. Color is an RGB color value.

There are 150 Custom Study Control Bar buttons (1-150), and ControlBarButtonNum specifies which is being 
changed.

sc.GetCustomStudyControlBarButtonEnableState()

[Link] - [Top]
ACSIL Function

int GetCustomStudyControlBarButtonEnableState(int ControlBarButtonNum);

The sc.GetCustomStudyControlBarButtonEnableState() function returns the state of the Advanced Custom 
Study Control Bar button specified by the ControlBarButtonNum parameter. 

1 is returned when the button is in the enabled or On state. 0 is returned when the button is in the not enabled or 
Off state. 

There are 150 Advanced Custom Study Control Bar buttons (1-150), and ControlBarButtonNum specifies which 
is being changed.

ACS Control Bar Button Keyboard Shortcuts

[Link] - [Top]
Keyboard shortcuts can be set up for any of the 150 Advanced Custom Study Control Bar buttons.

To set the keyboard shortcuts, select Global Settings >> Customize Keyboard Shortcuts . The Control Bar 
buttons are listed in the Custom Study Control Bar Button Keyboard Shortcuts list. In that list you will see 
Custom Study Control Bar Button # items listed. These correspond to each of the Advanced Custom Study 
Control Bar buttons 1 through 150.

sc.BlockChartDrawingSelection

[Link] - [Top]
The default value for this variable is 0. 

The sc.BlockChartDrawingSelection ACSIL variable when set to 1 will block Chart Drawing selection on the 
chart when using your system Pointer. When set to 0, the normal behavior applies to Chart Drawing selection. 

Setting this to 1 may be useful when implementing support for Pointer events to prevent the selection of existing 
Chart Drawings when the user is interacting with the chart with the Pointer.

Be sure to set this variable to 0 when your study function is done with handling chart Pointer events. 

When using Advanced Custom Study Control Bar Buttons and Pointer Events to implement a custom drawing tool 
when drawing a user drawn drawing on the chart, you should set sc.BlockChartDrawingSelection to 1 when you 
start the drawing on the first SC_POINTER_BUTTON_DOWN event, and then set it to 0 when user drawn 
drawing is complete after the final SC_POINTER_BUTTON_DOWN event. This will block the selection of the 
user drawn drawing that has been added, on the second SC_POINTER_BUTTON_DOWN event and allow the 
mouse clicks to be properly routed to the custom study.
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Maintaining Multiple On States For Advanced Custom Study Control Bar Buttons

[Link] - [Top]
This section is not directly relevant with version 2268 and higher but this technique can still be useful and 
informative. 

As is documented, only one Advanced Custom Study Control Bar button can be active at any time for a particular 
chart. Therefore, selecting an Advanced Custom Study Control Bar button also effectively disables the currently 
active Advanced Custom Study Control Bar button. 

If you need to be able to support multiple control bar buttons to be enabled at the same time, an alternative is that 
when an Advanced Custom Study Control Bar button is enabled, internally invert a boolean state variable in your 
custom study that the button is associated with, to remember the current state. After that disable the button so that 
it is no longer in an on and pushed in-state.

After this, change the text or the background color of the Control Bar button to indicate the current state (whether 
on or off). 

Disabling Previously Selected Advanced Custom Study Control Bar Button

[Link] - [Top]
With version 2268 and higher, it is supported that multiple Advanced Custom Study Control Bar buttons can be 
active or in an On state at the same time. 

Use the code below in your custom study function to use the old behavior to only support one button active or on at 
the same time.

if (sc.MenuEventID >= ACS_BUTTON_1 && sc.MenuEventID <= ACS_BUTTON_150)
{
    
sc.SetCustomStudyControlBarButtonEnable(sc.PriorSelectedCustomStudyControlBa
rButtonNumber, 0);

}
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The following ACSIL (Advanced Custom Study Interface and Language) interface members on this page are used 
to document an Advanced Custom Study.

When a custom study is added by selecting Analysis >> Studies >> Add Custom Study >> [Custom Study 
Name], the Display Study Documentation button can be pressed which will generate a HTML page that is 
opened in the Web browser which documents the study using the data you have set with the members documented 
here.

Documentation Members

[Link] - [Top]
SCString sc.StudyDescription

The sc.StudyDescription text string can be set to the description you want for your study. It can contain HTML.

sc.Input[].SetDescription(SCString InputDescription)

The sc.Input[].SetDescription() function takes a text string which sets a description for the specified sc.Input[]. It 
can contain HTML.

SCString sc.DocumentationImageURL

The sc.DocumentationImageURL text string can be set to an internet URL specifying an image file which shows 
an example of the study output.

*Last modified Thursday, 06th January, 2022.
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Introduction
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This page lists example ACSIL (Advanced Custom Study Interface and Language) trading systems. For additional 
information, refer to Automated Trading From an Advanced Custom Study.

There are also many example trading systems in the /ACS_Source/TradingSystem.cpp file in the folder where 
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Sierra Chart is installed to on your system.

Trading Example 1
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Example

#include "sierrachart.h"

SCDLLName("SCTradingExample1")

/*
Overview
--------
An example of a trading system that enters a new position or 
reverses an existing one on the crossover of two study Subgraphs. 

When line1 crosses line2 from below the system will go long. 

When line1 crosses line2 from above, the system will go short.

Comments
--------
* Let the user of this trading system study select the two study 
Subgraph lines to monitor for a crossover. This is accomplished using 
sc.Input[].SetStudySubgraphValues. In the Study Settings the user is 
provided with list boxes to select the study and subgraph. 

* The example uses the Auto Trade Management reversal functionality by 
setting sc.SupportReversals to 1. This means that we simply call 
sc.BuyEntry for a long and sc.SellEntry for a short with the number of 
contracts we want to long/short. In the example the number of contracts 
is 1. 

  So:
  ** If we are flat, we will enter 1 contract long/short. 
  ** If we are currently short, Sierra Chart will reverse the position
     for us and we will be 1 long.
  ** If we are currently long, Sierra Chart will reverse the Position
     for us and we will be 1 short.

* For the simplicity of the example, the study process events on the
  close of the bar.

* To keep the example simple, the study uses market order types to enter the 
Position.

* Note that if the system enters a Position, and the user manually
  closes the Position, the system will remain flat until the next
  crossover at which point a new Position will be established.

*/

SCSFExport scsf_SC_TradingCrossOverExample(SCStudyInterfaceRef sc)
{



SCInputRef Input_Subgraph1Reference = sc.Input[0];
SCInputRef Input_Subgraph2Reference = sc.Input[1];

SCSubgraphRef Subgraph_BuyEntry = sc.Subgraph[0];
SCSubgraphRef Subgraph_SellEntry = sc.Subgraph[1];

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Trading CrossOver Example";

sc.StudyDescription = "An example of a trading system that enters 
a new position or \
                               reverses an existing one on the crossover of 
two study Subgraphs. \
                               When Subgraph1Reference crosses 
Subgraph2Reference from below, the system will look to be long. \
                               When Subgraph1Reference crosses 
Subgraph2Reference from above, the system will look to be short.";

sc.AutoLoop = 1;  // true
sc.GraphRegion = 0;
sc.CalculationPrecedence = LOW_PREC_LEVEL;

Input_Subgraph1Reference.Name = "Line1";
Input_Subgraph1Reference.SetStudySubgraphValues(1, 0);

Input_Subgraph2Reference.Name = "Line2";
Input_Subgraph2Reference.SetStudySubgraphValues(1, 0);

Subgraph_BuyEntry.Name = "Bullish";
Subgraph_BuyEntry.DrawStyle = DRAWSTYLE_POINT_ON_HIGH;
Subgraph_BuyEntry.LineWidth = 3;

Subgraph_SellEntry.Name = "Bearish";
Subgraph_SellEntry.DrawStyle = DRAWSTYLE_POINT_ON_LOW;
Subgraph_SellEntry.LineWidth = 3;

sc.AllowMultipleEntriesInSameDirection = false;
sc.MaximumPositionAllowed = 5;
sc.SupportReversals = true;

// This is false by default. Orders will go to the simulation 
system always.

sc.SendOrdersToTradeService = false;

sc.AllowOppositeEntryWithOpposingPositionOrOrders = false;
sc.SupportAttachedOrdersForTrading = false;

sc.CancelAllOrdersOnEntriesAndReversals = true;
sc.AllowEntryWithWorkingOrders = false;
sc.CancelAllWorkingOrdersOnExit = true;
sc.AllowOnlyOneTradePerBar = true;



sc.MaintainTradeStatisticsAndTradesData = true;

return;
}

// only process at the close of the bar; if it has not closed don't do 
anything

if (sc.GetBarHasClosedStatus() == BHCS_BAR_HAS_NOT_CLOSED)
{

return;
}

// using the Input_Subgraph1Reference and Input_Subgraph2Reference 
input variables, 

// retrieve the subgraph arrays into Subgraph1Reference, 
Subgraph2Reference arrays respectively

SCFloatArray Subgraph1Reference;
sc.GetStudyArrayUsingID(Input_Subgraph1Reference.GetStudyID(), 

Input_Subgraph1Reference.GetSubgraphIndex(), Subgraph1Reference);

SCFloatArray Subgraph2Reference;
sc.GetStudyArrayUsingID(Input_Subgraph2Reference.GetStudyID(), 

Input_Subgraph2Reference.GetSubgraphIndex(), Subgraph2Reference);

// code below is where we check for crossovers and take action 
accordingly

if (sc.CrossOver(Subgraph1Reference, Subgraph2Reference) == 
CROSS_FROM_BOTTOM)

{
// mark the crossover on the chart
Subgraph_BuyEntry[sc.Index] = sc.Low[sc.Index];

// Create a market order and enter long.
s_SCNewOrder NewOrder;
NewOrder.OrderQuantity = 1;
NewOrder.OrderType = SCT_ORDERTYPE_MARKET;
NewOrder.TimeInForce = SCT_TIF_GOOD_TILL_CANCELED;

sc.BuyEntry(NewOrder);
}

if (sc.CrossOver(Subgraph1Reference, Subgraph2Reference) == 
CROSS_FROM_TOP)

{
// mark the crossover on the chart
Subgraph_SellEntry[sc.Index] = sc.High[sc.Index];

// create a market order and enter short
s_SCNewOrder NewOrder;
NewOrder.OrderQuantity = 1;
NewOrder.OrderType = SCT_ORDERTYPE_MARKET;
NewOrder.TimeInForce = SCT_TIF_GOOD_TILL_CANCELED;



sc.SellEntry(NewOrder);
}

}
            

*Last modified Wednesday, 22nd February, 2023.
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Introduction
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When using the Advanced Custom Study Interface and Language (ACSIL) and you want to reference bar data, 
custom or built-in studies data from charts with a different timeframe per bar, different Session Times, or a 
different Symbol, then this is possible using several different methods. 

For example, you may want to access chart data from a chart with a timeframe of 5 minutes per bar or study data 
from the same chart and use that within a 1 minute per bar chart.

All of this information applies whether you are creating a study that displays values through line graphs or a 
trading system study that generates order signals and displays Buy/Sell arrow signals on the chart.

First, it must be understood that it is necessary in Sierra Chart to have the charts open for each other chart you want 
to work with when you want to reference data in a different timeframe per bar as compared to the chart you are 
referencing the data from.

For example, if you have a 1 minute per bar chart and you want to access the price bar data or study data from a 5 
minute per bar chart, then you need to have the 1 minute chart open and the 5 minute chart open. 

The advantage of this, is that you clearly see the data loaded, can verify that it is correct and can actually see the 
data you are working with and have a better understanding of it. All of these charts can be contained in the same 
chartbook and saved, so the setup can be immediately opened from the File menu with one step.
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To simplify the process of accessing data from other charts, you are able to Programmatically Opening Charts.

It is supported to reference data in a study function between different chart types. For example, if your study is 
applied to an Intraday chart, you can easily reference data from a Historical Daily chart. Or the other way around. 
There are no restrictions.

Another use of the methods described here is to access data from different symbols rather than different time 
frames per bar. So the methods documented on this page also apply to accessing data from charts with different 
symbols. However, if you want to just access data for a different symbol but for the same timeframe per bar, refer 
to Referencing Data from Different Symbols.

When using the Study/Price Overlay study or the ACSIL functions for referencing data from other charts in a 
Chartbook as documented on this page, this establishes an internal reference between these charts. 

With this internal reference, when data changes in the source chart, the destination chart where the data is copied 
to, is notified of this change and the destination chart is updated and has access to the changes. This all happens 
automatically.

The different methods to accomplish all of the above are explained in the sections below, along with the different 
ways that each method can be used.

Referencing Data from Other Time Frames by Using the Overlay Study

[Link] - [Top]
The simplest and easiest method to reference data from other time frames per bar, whether this is main price graph 
bar data or study data, is to overlay that data on the destination chart by using the Study/Price Overlay study.

The destination chart will be the chart where your custom study is applied to. You can then directly access the data 
from the Study/Price Overlay study from within the code in your custom study. 

For complete documentation for the Study/Price Overlay study, refer to Study/Price Overlay Study.

Use the Study/Price Overlay study on the destination chart to reference the source chart data. Once you get the 
study configured as you require, then the data can be referenced from that study as explained below. If you cannot 
accomplish what you want with the overlay study, then what you require is not supported.

Once you have overlaid the studies on the destination chart, they can be hidden by enabling the Hide Study setting 
in the Study Settings window for the study. In this way they will not interfere with the view if you do not need to 
see them.

You are able to add multiple instances of the Study/Price Overlay study in order to overlay multiple price graphs 
and studies from other charts.

Once you have all of the chart bars and/or studies overlayed on the destination chart, then the next step is to 
reference the data in your custom study. Below is a code example which demonstrates this. The primary function 
that is used is sc.GetStudyArrayUsingID. This code below can be found in studies7.cpp in the ACS_Source folder 
in the Sierra Chart program folder.

Example

SCSFExport scsf_ReferenceStudyData(SCStudyInterfaceRef sc)
{
    SCSubgraphRef Average = sc.Subgraph[0];
    SCInputRef Study1 = sc.Input[0];
    SCInputRef Study1Subgraph = sc.Input[1];
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    if (sc.SetDefaults)
    {
        sc.GraphName = "Reference Study Data";
        sc.StudyDescription = "This study function is an example of 
referencing data from other studies on the chart.";
        sc.AutoLoop = 1;

        // We must use a low precedence level to ensure
        // the other studies are already calculated first.
        sc.CalculationPrecedence = LOW_PREC_LEVEL;

        Average.Name = "Average";
        Average.DrawStyle = DRAWSTYLE_LINE;
        Study1.Name = "Input Study 1";
        Study1.SetStudyID(0);
        Study1Subgraph.Name = "Study 1 Subgraph";
        Study1Subgraph.SetSubgraphIndex(0);

        return;
    }

    // Get the Subgraph specified with the Study 1
    // Subgraph input from the study specified with
    // the Input Study 1 input.
    SCFloatArray Study1Array;

    
sc.GetStudyArrayUsingID(Study1.GetStudyID(),Study1Subgraph.GetSubgraphIndex(
),Study1Array);

    // We are getting the value of the study Subgraph
    // at sc.Index. For example, this could be
    // a moving average value if the study we got in
    // the prior step is a moving average.
    float RefStudyCurrentValue = Study1Array[sc.Index];

    // Here we will add 10 to this value and compute 
    // an average of it. Since the moving average
    // function we will be calling requires an input
    // array, we will use one of the internal arrays
    // on a Subgraph to hold this intermediate 
    // calculation. This internal array could be 
    // thought of as a Spreadsheet column where you 
    // are performing intermediate calculations.

    sc.Subgraph[0].Arrays[9][sc.Index] = RefStudyCurrentValue + 10;

    sc.SimpleMovAvg(sc.Subgraph[0].Arrays[9],sc.Subgraph[0],15);
}
        
Referencing Data from Other Time Frames By Direct Referencing of 
the Other Timeframe



[Link] - [Top]
If you need to reference bar data (Base Data) or study data from another chart with a different timeframe per bar, 
different Session Times, or a different Symbol, then this is possible by directly accessing the sc.Subgraph[].Data 
arrays of the other chart. 

A Subgraph is an array of data for an individual line within a study or an array that contains the Open, High, Low, 
or Close values of the main price graph bars.

For example, if you have a trading system study on chart #1 and you want to access a particular study with results 
needed for your trading system from chart #2, which has different Chart Settings, then you would make a function 
call to get the sc.Subgraph[].Data arrays for the study from chart #2. 

The two functions usually used for this purpose are sc.GetChartBaseData and 
sc.GetStudyArraysFromChartUsingID.

For example, if you need to get the results of a Moving Average on a different timeframe, then that Moving 
Average must be on the other timeframe chart and you will need to make a function call to get the 
sc.Subgraph[].Data array that contains the Moving Average data.

This study on the other timeframe does not have to be visible. In the Study Settings window for the study, the 
Hide Study option can be enabled. Or, if your study function is referencing data from a custom study that you 
created, then that study that you created can use sc.Subgraph[].Data arrays that have no sc.Subgraph[].Name set. 
In which case those particular study Subgraph arrays will not even be visible on the source chart.

Below is a code example which demonstrates getting both the Base Data arrays and the study arrays from another 
chart. In the case of a study, this can be any study on another chart.

The code also demonstrates different methods of finding the corresponding index between the arrays for the two 
charts. For additional information about this, refer to Accessing Correct Array Indexes in Other Chart Arrays. 

Finding the corresponding array index is an essential step when working with arrays from another chart. 

The code uses a Study Input to specify the Chart Number and Study ID.

The code below can be found in the /ACS_Source/studies8.cpp file in the Sierra Chart program folder.

It must also be made clear that it is not possible to get the the chart Base Data arrays from another chart, use 
intermediate study calculation functions like sc.SimpleMovAvg in the destination study function and pass one of 
those Base Data arrays from another chart, and calculate a moving average. 

The general reason this does not work reliably is because the source and destination charts have different array 
sizes. In other words, they contain a different number of chart bars. The indexing in the arrays do not correspond 
directly to each other.

Example

[Link] - [Top]
SCSFExport scsf_ReferenceDataFromAnotherChart(SCStudyInterfaceRef sc)
{
    SCInputRef ChartStudy = sc.Input[0];

    if (sc.SetDefaults)
    {
        sc.GraphName = "Reference Data";
        sc.StudyDescription = "This is an example of referencing data from 
another chart.";
        sc.AutoLoop = 1;
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        ChartStudy.Name = "Study Reference";
        ChartStudy.SetChartStudyValues(1, 1);

        return;
    }

    // The following code is for getting the High array
    // and corresponding index from another chart.

    // Define a graph data object to get all of the base graph data from the 
specified chart
    SCGraphData BaseGraphData;

    // Get the base graph data from the specified chart
    sc.GetChartBaseData(ChartStudy.GetChartNumber(), BaseGraphData);

    // Define a reference to the High array
    SCFloatArrayRef HighArray = BaseGraphData[SC_HIGH];

    // Array is empty. Nothing to do.
    if(HighArray.GetArraySize() == 0)
        return;

    // Get the index in the specified chart that is 
    // nearest to current index.
    int RefChartIndex = 
sc.GetNearestMatchForDateTimeIndex(ChartStudy.GetChartNumber(), sc.Index);

    float NearestRefChartHigh = HighArray[RefChartIndex];

    // Get the index in the specified chart that contains
    // the DateTime of the bar at the current index.
    RefChartIndex = 
sc.GetContainingIndexForDateTimeIndex(ChartStudy.GetChartNumber(), 
sc.Index);

    float ContainingRefChartHigh = HighArray[RefChartIndex];

    // Get the index in the specified chart that exactly
    // matches the DateTime of the current index.
    RefChartIndex = 
sc.GetExactMatchForSCDateTime(ChartStudy.GetChartNumber(), 
sc.BaseDateTimeIn[sc.Index]);

    if(RefChartIndex != -1)
    {
        float ExactMatchRefChartHigh = HighArray[RefChartIndex];
    }

    // The following code is for getting a study Subgraph array
    // and corresponding index from another chart. 
    // For example, this could be a moving average study Subgraph.

    // Define a graph data object to get all of the study data
    SCGraphData StudyData;



    // Get the study data from the specified chart
    sc.GetStudyArraysFromChartUsingID(ChartStudy.GetChartNumber(), 
ChartStudy.GetStudyID(), StudyData);

    // Define a reference to the first Subgraph array
    SCFloatArrayRef SubgraphArray = StudyData[0];

    // Array is empty. Nothing to do.
    if(SubgraphArray.GetArraySize() == 0)
        return;

    // Get the index in the specified chart that is nearest
    // to current index.
    RefChartIndex = 
sc.GetNearestMatchForDateTimeIndex(ChartStudy.GetChartNumber(), sc.Index);

    float NearestSubgraphValue = SubgraphArray[RefChartIndex];

    // Get the index in the specified chart that contains 
    // the DateTime of the bar at the current index.
    RefChartIndex = 
sc.GetContainingIndexForDateTimeIndex(ChartStudy.GetChartNumber(), 
sc.Index);

    float ContainingSubgraphValue = SubgraphArray[RefChartIndex];

    // Get the index in the specified chart that exactly
    // matches the DateTime of the current index.
    RefChartIndex = 
sc.GetExactMatchForSCDateTime(ChartStudy.GetChartNumber(), 
sc.BaseDateTimeIn[sc.Index]);

    if(RefChartIndex != -1)//-1 means that there was not an exact match and 
therefore we do not have a valid index to work with
    {
        float ExactMatchSubgraphValue = SubgraphArray[RefChartIndex];
    }
}
        
Referencing Data from Different Symbols
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When needing to reference data for a different symbol than the chart which needs to reference the different symbol, 
it is recommended to use the Add Additional Symbol study instead of the other methods documented on this page. 

This method should only be used when you need to get data for a different symbol which has the same chart bar 
timeframe as the same chart the Add Additional Symbol study is applied to.

To access the data from this study, refer to Using or Referencing Study/Indicator Data in an ACSIL Function. 

Programmatically Opening Charts
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When you are making references to other charts in your ACSIL study, you may want to automatically open those 
charts, so there is no need to manually open them. 

This allows your study to be fully self-contained and does all that it needs to do, to reference the necessary data. 
You are able to open charts programmatically by using the sc.OpenChartOrGetChartReference function. 

When a chart is programmatically opened it can also be hidden. This minimizes system resources. This can be 
done either programmatically or manually. In the case of manually, refer to Window >> Hide Window.

Accessing Correct Array Indexes in Other Chart Arrays
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When accessing main price graph and study arrays from other charts, it must be understood that the sizes of those 
arrays ( the number of elements in them ) are going to be different than the size of the arrays in the destination 
chart which contains the study function where you are calling the functions requesting these arrays.

The two functions to get data from another chart usually you should be using are:

• sc.GetChartBaseData
• sc.GetStudyArraysFromChartUsingID

Use the GetArraySize() member function on the SCFloatArray class to get the size of an array.

For example, if you want to get the last element of an array from another chart use the following code:

Example

SCGraphData BaseData; 
sc.GetChartBaseData(1, BaseData); 
int LastElementIndex = BaseData[SC_HIGH].GetArraySize() -1;
float HighValue = BaseData[SC_HIGH][LastElementIndex];
        
Use the following functions to find the corresponding array index in an array from another chart which corresponds 
to the sc.BaseData[][] and sc.Subgraph[].Data[] array indexes in the chart you are using the array from another 
chart in:

• sc.GetContainingIndexForDateTimeIndex
• sc.GetContainingIndexForSCDateTime
• sc.GetExactMatchForSCDateTime
• sc.GetNearestMatchForDateTimeIndex
• sc.GetNearestMatchForSCDateTime

Controlled Order Chart Updating
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When referencing data from other charts in an ACSIL study function, you may want to have the charts updated in 
an order according to dependency if you have a requirement for this. In other words, the charts being referenced 
will be calculated before the chart referencing them. This should only be done if you know that you require it. 
Otherwise, do not do this because it can make Sierra Chart less responsive.

For further information, refer to Use Controlled Order Chart Updating.

*Last modified Wednesday, 22nd February, 2023.
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• Introduction
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Introduction

[Link] - [Top]
This page discusses how you can use the ACSIL (Advanced Custom Study Interface and Language) study 
calculation functions that require input arrays such as sc.SimpleMovAvg, sc.MACD, ..., and pass them the result of 
an intermediate calculation. 

When you simply pass an existing array such as sc.BaseData[SC_LAST] as the first parameter to these functions, 
then this is very easy. However, what if you want to perform some intermediate calculation, before passing it to 
one of these study calculation functions?

If you are familiar the Sierra Chart Spreadsheet Studies which use a Spreadsheet for the calculations, then we will 
use this as an example to demonstrate what we are explaining here. 

For example, say that we want to add the value of 10 to a bar Last trade price and then calculate a 10 bar moving 
average of those values. This will need to be done with two separate formulas and columns. 

First we add 10 and then we calculate the average. Spreadsheet column E contains the bar Last prices. In Column Z 
(you can use any available formula column that does not have a visible Draw Style), we will use this formula to 
add 10: =E3+10. In Column K we will use this formula to calculate the average: =AVERAGE(Z3:Z12). 

Since the AVERAGE function requires an array, this is specified through a reference to a range of cells, we first 
had to create a column with the data we want to calculate the average of and we did this in column Z. Therefore, 
you can see that you have to first perform the intermediate calculation in column Z or any available column, and 
then calculate the average in column K. 

When using the ACSIL, we also need to do, in this example, a two-step process. The way that we will accomplish 
this, is by using an available internal extra array in a Subgraph or a Subgraph Data array and filling it in with the a 
result of our intermediate calculation before passing it to one of the study calculation functions.

Below is the complete code example for this. In this example we first take the Last trade price and add 10 to it and 
assign the result into one of the available internal extra arrays of a Subgraph. 

Since our result is going to be placed into Subgraph[0], we are using one of those internal extra arrays. This keeps 
our code very organized by using the same Study Subgraph object. 

We start by using internal array at index 11 (sc.Subgraph[0].Arrays[11]). Since indexing is zero based, 11 refers 
to array 12. There are MAX_STUDY_EXTRA_ARRAYS extra arrays per Subgraph. 

We are using the last one because some study calculation functions will also use the internal extra arrays for their 
calculations so we do not want our result overwritten. 

The documentation for each of the available study calculation functions explains how many arrays are used by a 
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study calculation function. So you know which ones you can safely use.

Example Source Code

[Link] - [Top]
SCSFExport scsf_IntermediateStudyCalculationsUsingArrays(SCStudyInterfaceRef 
sc)
{
    SCSubgraphRef Average = sc.Subgraph[0];
    SCInputRef Input_Length = sc.Input[0];

    if (sc.SetDefaults)
    {
        sc.GraphName = "Intermediate Study Calculations Using Arrays";

        sc.StudyDescription = "For more information about this see the Using 
ACSIL Study Calculation Functions documentation page.";

        sc.AutoLoop = 1;

        Average.Name = "Average";

        Average.DrawStyle = DRAWSTYLE_LINE;

        Input_Length.Name = "Moving Average Length";

        Input_Length.SetInt(10);
        Input_Length.SetIntLimits(1, 9999999);

        return;
    }

    // Here we will add 10 to the sc.BaseData Last value at the current 
index
    // and compute an average of it. Since the moving average function we
    // will be calling requires an input array and not a single value, we
    // will use one of the internal extra arrays on a Subgraph to hold 
    // this intermediate calculation. This internal extra array could be
    // thought of as a Spreadsheet column where you are performing 
intermediate
    // calculations. We will use one of the internal extra arrays that is
    // part of the Subgraph we are using to hold the output from the moving
    // average study calculation function we will be calling next. Although
    // any Subgraph internal extra array or even a Subgraph Data array
    // could be used.

    SCFloatArrayRef Last = sc.BaseData[SC_LAST];

    SCFloatArrayRef SubgraphExtraArray = Average.Arrays[0];

    SubgraphExtraArray[sc.Index] = Last[sc.Index] + 10;

    // In this function call we are passing this internal extra array and
    // we also pass in, Average (sc.Subgraph[0]), to receive the result at 
the 
    // current index (sc.Index).



    sc.SimpleMovAvg(SubgraphExtraArray, Average, Input_Length.GetInt());
}
    

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
The SCDateTime data type is used for Date-Time values in the ACSIL (Advanced Custom Study Interface and 
Language). 

The internal representation of Date-Time values in this data type is exactly the same as the Date-Time values used 
in Microsoft Excel and Libre Office Calc. 

There are various independent global functions and member functions of the SCDateTime type which makes it 
easy to work with these values. This page documents these functions.

SCDateTime Variables

[Link] - [Top]
A SCDateTime variable contains a Date and Time value as a 64-bit integer. The external interface of 
SCDateTime.

The ACSIL arrays sc.BaseDateTimeIn[] and sc.DateTimeOut[] are of the SCDateTime type.

A SCDateTime variable can be locally defined within an ACSIL study function. 

Refer to the examples given below.

Throughout the documentation and examples you will see the variable, SCDateTimeVariable being used. These 
variables are of the SCDateTime type. 

The following operators are supported with SCDateTime variables: = , += , -= , == , != ,< , <= , > , >=.
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A SCDateTime variable contains a number which represents a Date and Time. The Date is represented by the 
integer portion of this number and the Time is represented by the fractional portion of the number. 

Example Code

SCDateTime MySCDateTime; //Locally defined SCDateTime variable.

//MySCDateTime will contain, with this function call, the specified date 
time.
MySCDateTime.SetDateTimeYMDHMS(2007, 1, 30, 16, 10, 0);

int Hour, Minute, Second;
sc.BaseDateTimeIn[].GetTimeHMS(Hour, Minute, Second);

sc.DateTimeOut[DestinationIndex] = sc.BaseDateTimeIn[SourceIndex];
            
SCDateTimeMS Variables

[Link] - [Top]
A SCDateTimeMS variable contains a Date and Time value as a 64-bit integer. It is identical to and supports the 
same member functions as SCDateTime Variables. 

SCDateTimeMS variables can be assigned to persistent variables by using the sc.GetPersistentSCDateTime and 
sc.SetPersistentSCDateTime functions.

As of version 2196, the SCDateTime and SCDateTimeMS Date-Time classes used within ACSIL and Sierra 
Chart are now exactly the same. SCDateTime now functions exactly like SCDateTimeMS where when 
comparisons are done, they are done to the microsecond rather than to the second. And there is no longer any 
internal rounding to the nearest second in SCDateTime for functions which would previously do this like 
SCDateTime::GetTime. 

Instead the GetTime function will simply remove any microseconds component and just return number of seconds 
since midnight. Whereas previously SCDateTime would round to the nearest second.

Date Values

[Link] - [Top]
Date values are integer (int) values representing the number of days since December 30, 1899. 

You can get a Date Value from a SCDateTime variable by using the GetDate() member function.

You can set the date part of a SCDateTime variable by using the SetDate() member function. Or by constructing a 
SCDateTime and specifying the date value for the first parameter and 0 for the second parameter (time value). 
Example: SCDateTime DateVariable(DateValue, 0);. 

You can construct a Date Value from Year, Month, Day components by using the SetDateYMD() function on a 
SCDateTime variable, and deconstruct a Date Value using the GetDateYMD() function on a SCDateTime variable.

Time Values

[Link] - [Top]
Time Values are integer (int) values representing the number of seconds since midnight (00:00).

You can get a Time Value from a SCDateTime variable by using the GetTimeInSeconds() member function. 

You can set the time part of a SCDateTime variable from an integer time value by using the SetTime() member 
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function. Or by constructing a SCDateTime and specifying 0 for the first parameter (date value) and the time value 
for the second parameter. Example: SCDateTime DateVariable(0, 720);. 720 means 720 seconds from midnight.

You can construct a Time Value from Hour, Minute, Second, Millisecond components by using the 
SCDateTime::SetTimeHMS_MS() function, and get the individual Time Value components by using the 
SCDateTime::GetTimeHMS() function.

To compare the time components of two different SCDateTime variables with precision to the second, get the time 
values from them by using the GetTimeInSeconds() function and compare those time values.

The internal time value of an SCDateTime can represent milliseconds/microseconds. There are corresponding 
member functions for these. 

Valid Ranges

[Link] - [Top]
The valid ranges for the Date and Time components in a SCDateTime variable are:

• Year: Four digit year. Example: 2012.
• Month: 1 through 12.
• Day: 1 through [days in month].
• Hour: 0 through 23.
• Minute: 0 through 59.
• Second: 0 through 59.
• Millisecond: 0 through 999. (Currently used only as a counter for trades within the same second. Does not 

represent actual milliseconds.)
• Microsecond: 0 through 999. (Not currently supported)

SCDateTime Member Functions
[Link] - [Top]
GetAsDouble()

[Link] - [Top]
Type: SCDateTime member function.

double GetAsDouble();

GetAsDouble() returns the internal Date-Time value as a double precision floating point value. This can be used to 
store the value externally. 

This double precision floating point value can be passed to the SCDateTime constructor to create a new 
SCDateTime from it. 

For a complete explanation of the Date component of this value, refer to Date Value. The date value is the integer 
portion of the double. The fractional portion is the Time value which is represented as a fraction of one day where 
1/86400000 is 1 millisecond. 86400000 is the number of milliseconds in a day. 

Example Code

const double DateTimeDouble = SCDateTimeVariable.GetAsDouble();
            
GetDate()

[Link] - [Top]
Type: SCDateTime member function.
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int GetDate();

GetDate() returns the date part of the SCDateTime variable. The value returned is a Date Value.

Example Code

int Date = SCDateTimeVariable.GetDate();
            
GetDateTimeYMDHMS()

[Link] - [Top]
Type: SCDateTime member function

void GetDateTimeYMDHMS(int& Year, int& Month, int& Day, int& Hour, int& Minute, int& Second);

GetDateTimeYMDHMS() gets the Year, Month, Day, Hour, Minute, and Second components of the 
SCDateTime variable. The function will set the Year, Month, Day, Hour, Minute, and Second variables provided 
as parameters.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Year, Month, Day, Hour, Minute, Second;

SCDateTimeVariable.GetDateTimeYMDHMS(Year, Month, Day, Hour, Minute, 
Second);
            
GetDateTimeYMDHMS_MS()

[Link] - [Top]
Type: SCDateTime member function

void GetDateTimeYMDHMS_MS(int& Year, int& Month, int& Day, int& Hour, int& Minute, int& Second, 
int& MilliSecond);

GetDateTimeYMDHMS_MS() gets the year, month, day, hour, minute, second, and millisecond components of 
the SCDateTime variable. The function will set the Year, Month, Day, Hour, Minute, Second, and MilliSecond 
variables provided as parameters.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Year, Month, Day, Hour, Minute, Second, MilliSecond;

SCDateTimeVariable.GetDateTimeYMDHMS_MS(Year, Month, Day, Hour, Minute, 
Second, MilliSecond);
            
GetDateYMD()

[Link] - [Top]
Type: SCDateTime member function

void GetDateYMD(int& Year, int& Month, int& Day);



GetDateYMD() gets the year, month, and day components of the SCDateTime variable. 

The function will set the Year, Month, and Day variables provided as parameters.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Year = 0;
int Month = 0;
int Day = 0;            
SCDateTimeVariable.GetDateYMD(Year, Month, Day);
            
GetDay()

[Link] - [Top]
Type: SCDateTime member function

int GetDay();

GetDay() returns an integer value representing the day of the SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Day = sc.BaseDateTimeIn[sc.Index].GetDay();     
            
GetDayOfWeek()

[Link] - [Top]
Type: SCDateTime member function

int GetDayOfWeek();

The GetDayOfWeek() function returns the day of the week for the SCDateTime variable. 

The return value will be one of the following: 

• SUNDAY
• MONDAY
• TUESDAY
• WEDNESDAY
• THURSDAY
• FRIDAY
• SATURDAY

Example Code

if (SCDateTimeVariable.GetDayOfWeek() == MONDAY)
{
    // SCDateTimeVariable is a Monday
}
            
GetTimeHMS()

[Link] - [Top]



Type: SCDateTime member function

int GetTimeHMS(int& Hour, int& Minute, int& Second);

sc.GetTimeHMS() gets the Hour, Minute, and Second components of the internal Time Value of the 
SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Hour = 0;
int Minute = 0;
int Second = 0;

SCDateTimeVariable.GetTimeHMS(Hour, Minute, Second);
            
GetHour()

[Link] - [Top]
Type: SCDateTime member function

int GetHour();

GetHour() returns an integer value representing the hour of the SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Hour = sc.BaseDateTimeIn[sc.Index].GetHour();
            
GetMicroSecond()

[Link] - [Top]
Type: SCDateTime member function

int GetMicroSecond();

GetMicroSecond() returns an integer value representing the microsecond of the SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int MicroSecond = sc.BaseDateTimeIn[sc.Index].GetMicroSecond();
            
GetMillisecond()

[Link] - [Top]
Type: SCDateTime member function

int GetMillisecond();

GetMillisecond() returns the milliseconds portion of the Date-Time variable.



Refer to the Valid Ranges section for the range of values returned.

Example Code

int MilliSecond = sc.BaseDateTimeIn[sc.Index].GetMillisecond();
            
GetMinute()

[Link] - [Top]
Type: SCDateTime member function

int GetMinute();

GetMinute() returns an integer value representing the minute of the SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Minute = sc.BaseDateTimeIn[sc.Index].GetMinute();
            
GetMonth()

[Link] - [Top]
Type: SCDateTime member function

int GetMonth();

GetMonth() returns an integer value representing the month of the SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Month = sc.BaseDateTimeIn[sc.Index].GetMonth();       
            
GetSecond()

[Link] - [Top]
Type: SCDateTime member function

int GetSecond();

GetSecond() returns an integer value representing the second of the SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Second = sc.BaseDateTimeIn[sc.Index].GetSecond();
            
GetTimeInMilliseconds()

[Link] - [Top]
Type: SCDateTime member function



int GetTimeInMilliseconds();

GetTimeInMilliseconds() returns the time part of the SCDateTime variable in milliseconds since midnight.

The internal time value is rounded to the nearest millisecond if it contains microseconds.

Example Code

int TimeInMilliseconds = SCDateTimeVariable.GetTimeInMilliseconds();
            
GetTimeInSeconds()

[Link] - [Top]
Type: SCDateTime member function

int GetTimeInSeconds();

GetTimeInSeconds() returns the time part of the SCDateTime variable in seconds. The value returned is a Time 
Value.

Example Code

int TimeInSeconds = SCDateTimeVariable.GetTimeInSeconds();
            
GetTimeAsSCDateTime()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime GetTimeAsSCDateTime();

GetTimeAsSCDateTime() returns the time part of the SCDateTime variable. The value returned is a SCDateTime 
variable.

Example Code

SCDateTime TimeOnly = SCDateTimeVariable.GetTimeAsSCDateTime();
            
GetTimeInSecondsWithoutMilliseconds()

[Link] - [Top]
Type: SCDateTime member function

int GetTimeInSecondsWithoutMilliseconds();

GetTimeInSecondsWithoutMilliseconds() returns the time part of the SCDateTime variable without the 
milliseconds part. The value returned is a Time Value.

The millisecond/microsecond component is discarded so that the value is truncated to the containing second.

Example Code

int Time = SCDateTimeVariable.GetTimeInSecondsWithoutMilliseconds();
            
GetYear()

[Link] - [Top]



Type: SCDateTime member function

int GetYear();

GetYear() returns an integer value representing the year of the SCDateTime variable.

Refer to the Valid Ranges section for the range of values returned.

Example Code

int Year = sc.BaseDateTimeIn[sc.Index].GetYear();            
            
IsSaturday()

[Link] - [Top]
Type: SCDateTime member function

int IsSaturday();

IsSaturday() returns an boolean value (true or false) depending on whether the day of the week for the 
SCDateTime variable is SATURDAY.

IsSunday()

[Link] - [Top]
Type: SCDateTime member function

int IsSunday();

IsSunday() returns an boolean value (true or false) depending on whether the day of the week for the SCDateTime 
variable is SUNDAY.

IsWeekend()

[Link] - [Top]
Type: SCDateTime member function

int IsWeekend();

IsWeekend() returns an boolean value (true or false) depending on whether the day of the week for the 
SCDateTime variable is a weekend day (SATURDAY or SUNDAY).

RoundDateTimeDownToMilliSecond()

[Link] - [Top]
Type: SCDateTime member function

void RoundDateTimeDownToMilliSecond();

The RoundDateTimeDownToMilliSecond() function rounds down the Date-Time value contained within the 
SCDateTime variable to the millisecond and removes the microseconds. Therefore, the microseconds will be zero.

Example Code

SCDateTime BarDateTime = sc.BaseDateTimeIn[sc.Index];
BarDateTime.RoundDateTimeDownToMilliSecond();
            



RoundDateTimeDownToMinute()

[Link] - [Top]
Type: SCDateTime member function

void RoundDateTimeDownToMinute();

The RoundDateTimeDownToMinute() function rounds down the Date-Time value contained within the 
SCDateTime variable to the minute and removes the seconds. Therefore, the seconds will be zero.

Example Code

SCDateTime BarDateTime = sc.BaseDateTimeIn[sc.Index];
BarDateTime.RoundDateTimeDownToMinute();
            
RoundDateTimeDownToSecond()

[Link] - [Top]
Type: SCDateTime member function

void RoundDateTimeDownToSecond();

The RoundDateTimeDownToSecond() function rounds down the Date-Time value contained within the 
SCDateTime variable to the second and removes the milliseconds. Therefore, the milliseconds will be zero.

Example Code

SCDateTime BarDateTime = sc.BaseDateTimeIn[sc.Index];
BarDateTime.RoundDateTimeDownToSecond();
            
RoundToNearestMilliSecond()

[Link] - [Top]
Type: SCDateTime member function

void RoundToNearestMilliSecond();

The RoundToNearestMilliSecond() function rounds the Date-Time value contained within the SCDateTime 
variable to the nearest millisecond and removes the microseconds. Therefore, the microseconds will be zero.

Example Code

SCDateTime BarDateTime = sc.BaseDateTimeIn[sc.Index];
BarDateTime.RoundToNearestMilliSecond();
            
RoundToNearestSecond()

[Link] - [Top]
Type: SCDateTime member function

void RoundToNearestSecond();

The RoundToNearestSecond() function rounds the Date-Time value contained within the SCDateTime variable 
to the nearest second and removes the milliseconds. Therefore, the milliseconds will be zero.



Example Code

SCDateTime BarDateTime = sc.BaseDateTimeIn[sc.Index];
BarDateTime.RoundToNearestSecond();
            
SCDateTime() Constructors

[Link] - [Top]
Type: SCDateTime constructor.

SCDateTime();

SCDateTime(double DateTime );

SCDateTime(const SCDateTime & DateTime);

SCDateTime(int DateValue, int TimeValue);

SCDateTime(int Hour, int Minute, int Second, int Millisecond);

SCDateTime(int Year, int Month, int Day, int Hour, int Minute, int Second);

SCDateTime() is the constructor function that constructs and initializes a SCDateTime variable. Using the 
different constructors, it is supported to assign the Year, Month, Day, Hour, Minute, Second, Millisecond values to 
the SCDateTime variable. Or a Date Value or Time Value.

Refer to the Valid Ranges section for valid values that can be used for the parameters.

Example Code

SCDateTime DateTime(2017, 1, 30, 0, 0, 0);
SCDateTime DateTime(2012, 1, 1, 12, 0, 0);
            
SetDate()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime& SetDate(int Date); 

SetDate() sets the date part of the SCDateTime variable with the given Date. Date must be given as a Date Value.

The existing time portion of the SCDateTime variable is preserved when using the SetDate()function. 

Example Code

SCDateTime SCDateTimeVariable;

SCDateTimeVariable.SetDate(sc.BaseDateTimeIn[sc.Index].GetDate());

            

SetDateTime()

[Link] - [Top]
Type: SCDateTime member function



int SetDateTime(int Date, int Time);

SetDateTime() sets the SCDateTime variable with the given Date and Time components. Date must be given as a 
Date Value, and Time must be given as a Time Value.

Example Code

r_StopDateTime.SetDateTime(sc.BaseDateTimeIn[sc.Index].GetDate(), 
Input_StopTime.GetTime());
            
SetDateTimeYMDHMS()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime& SetDateTimeYMDHMS(int Year, int Month, int Day, int Hour, int Minute, int Second);

SetDateTimeYMDHMS() sets the SCDateTime variable with the given Year, Month, Day, Hour, Minute, and 
Second components.

Refer to the Valid Ranges section for valid values that can be used.

Example Code

SCDateTimeVariable.SetDateTimeYMDHMS(2007, 1, 30, 16, 10, 0);
            
SetDateTimeYMDHMS_MS()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime& SetDateTimeYMDHMS_MS(int Year, int Month, int Day, int Hour, int Minute, int Second, int 
MilliSecond);

SetDateTimeYMDHMS_MS() sets the SCDateTime variable with the given Year, Month, Day, Hour, Minute, 
Second, and MilliSecond components.

Refer to the Valid Ranges section for valid values that can be used.

Example Code

SCDateTimeVariable.SetDateTimeYMDHMS_MS(2007, 1, 30, 16, 10, 0, 0);
            
SetDateYMD()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime& SetDateYMD(int Year, int Month, int Day);

SetDateYMD() sets the date part of the SCDateTime variable with the given Year, Month, and Day components.

Refer to the Valid Ranges section for valid values that can be used.

Example Code

SCDateTimeVariable.SetDateYMD(2007, 1, 30);



            
SetTime()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime& SetTime(int Time);

The SetTime() function sets the time part, in seconds, of the SCDateTime variable with the given Time. Time 
must be given as a Time Value.

The existing date portion of the SCDateTime variable is preserved when using the SetTime()function. 

Example Code

SCDateTime TimeValue(16, 14, 59, 0);//Construct a time value

SCDateTimeVariable.SetTime(TimeValue);
            
SetTimeHMS()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime& SetTimeHMS(int Hour, int Minute, int Second);

SetTimeHMS() sets the time part of the SCDateTime variable with the given Hour, Minute, and Second 
components. The existing date in the variable is not changed and left as is.

Refer to the Valid Ranges section for valid values that can be used.

Example Code

SCDateTimeVariable.SetTimeHMS(16, 10, 0);
            
SetTimeHMS_MS()

[Link] - [Top]
Type: SCDateTime member function

SCDateTime& SetTimeHMS_MS(int Hour, int Minute, int Second, int MilliSecond);

SetTimeHMS_MS() sets the time part of the SCDateTime variable with the given Hour, Minute, Second, and 
MilliSecond components. The existing date in the variable is not changed and left as is.

Refer to the Valid Ranges section for valid values that can be used.

Example Code

SCDateTimeVariable.SetTimeHMS_MS(16, 10, 0, 0);
            
DAYS()

[Link] - [Top]
Type: SCDateTime static member function



static SCDateTime& DAYS(int Days);

The DAYS() static member function constructs and returns an SCDateTime variable containing the number of days 
according to the specified number of days.

Example Code

SCDateTime DateTimeVariable;
DateTimeVariable += SCDateTime::DAYS(5);
            
YEARS()

[Link] - [Top]
Type: SCDateTime static member function

static SCDateTime& YEARS(int Years);

The YEARS() static member function constructs and returns an SCDateTime variable containing the number of 
years according to the specified number of years.

Example Code

SCDateTime DateTimeVariable;
DateTimeVariable += SCDateTime::YEARS(5);
            
HOURS()

[Link] - [Top]
Type: SCDateTime static member function

static SCDateTime& HOURS(int Hours);

The HOURS() static member function constructs and returns an SCDateTime variable containing the number of 
hours according to the specified number of hours.

Example Code

SCDateTime DateTimeVariable;
DateTimeVariable += SCDateTime::HOURS(5);
            
MINUTES()

[Link] - [Top]
Type: SCDateTime static member function

static SCDateTime& MINUTES(int Minutes);

The MINUTES() static member function constructs and returns an SCDateTime variable containing the number of 
minutes according to the specified number of minutes.

Example Code

SCDateTime DateTimeVariable;
DateTimeVariable += SCDateTime::MINUTES(5);
            



SECONDS()

[Link] - [Top]
Type: SCDateTime static member function

static SCDateTime& SECONDS(int Seconds);

The SECONDS() static member function constructs and returns an SCDateTime variable containing the number of 
seconds according to the specified number of seconds.

Example Code

SCDateTime DateTimeVariable;
DateTimeVariable += SCDateTime::SECONDS(5);
            
MILLISECONDS()

[Link] - [Top]
Type: SCDateTime static member function

static SCDateTime& MILLISECONDS(int Milliseconds);

The MILLISECONDS() static member function constructs and returns an SCDateTime variable containing the 
number of milliseconds according to the specified number of milliseconds.

Example Code

SCDateTime DateTimeVariable;
DateTimeVariable += SCDateTime::MILLISECONDS(5);
            
operator+=()

[Link] - [Top]
Type: SCDateTime member operator

const SCDateTime& +=(const SCDateTime& DateTime);

The += member operator adds the given DateTime parameter to the existing Date-Time value in the SCDateTime 
object it is called in relation to. 

The given DateTime parameter usually will represent a certain amount of time, like for example 1 hour, and not 
represent a particular absolute Date-Time. 

Example Code

SCDateTime DateTimeVariable;
DateTimeVariable += SCDateTime::YEARS(5);
            
operator-=()

[Link] - [Top]
Type: SCDateTime member operator

const SCDateTime& -=(const SCDateTime& DateTime);

The -= member operator subtracts the given DateTime parameter to the existing Date-Time value in the 



SCDateTime object it is called in relation to. 

The given DateTime parameter usually will represent a certain amount of time, like for example 1 hour, and not 
represent a particular absolute Date-Time.

Example Code

SCDateTime Time(1, 10, 0, 0); //1 Hour and 10 Minutes.
SCDateTime DateTimeVariable;
DateTimeVariable -= Time;
            
Date and Time Functions

[Link] - [Top]
DaysInDateSpanNotIncludingWeekends()

[Link] - [Top]
Type: Function

int DaysInDateSpanNotIncludingWeekends(int FirstDate, int LastDate)

The DaysInDateSpanNotIncludingWeekends() function calculates the number of days within the date span 
specified by the FirstDate and the LastDate parameters, not including Saturday and Sunday. 

The calculation includes both of these dates as well. Both of these parameters are Date Values.

Example Code

int NumberOfDays = 
DaysInDateSpanNotIncludingWeekends(sc.BaseDateTimeIn[sc.Index - 
100].GetDate(), sc.BaseDateTimeIn[sc.Index].GetDate());
            
Working With SCDateTime Arrays

[Link] - [Top]
When working with the sc.BaseDateTimeIn[] array, you can use different methods for getting the date and/or time 
parts from elements in the array. These methods are given below.

Using the GetDate() and GetTimeInSeconds() member functions of a SCDateTime variable

// Get the date of the bar at the current index
int CurrentBarDate = sc.BaseDateTimeIn[sc.Index].GetDate();

// Get the time of the bar at the current index
int CurrentBarTime = sc.BaseDateTimeIn[sc.Index].GetTimeInSeconds();
        
Using the DateAt() and TimeAt() member functions of a SCDateTime array

// Get the date of the bar at the current index
int CurrentBarDate = sc.BaseDateTimeIn.DateAt(sc.Index);

// Get the time of the bar at the current index
int CurrentBarTime = sc.BaseDateTimeIn.TimeAt(sc.Index);
        

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scBaseDateTimeIn


Using the [] array operator on the sc.BaseDateTimeIn SCDateTime array to get the Date and Time

if (sc.BaseDateTimeIn[sc.Index] - sc.BaseDateTimeIn[sc.Index - 1] > 
SCDateTime::MINUTES(1))
{

// The current bar being processed has a Date-Time which is more than 
one minute later than the prior bar Date-Time.
}
        
DateAt()

[Link] - [Top]
Type: SCDateTimeArray member function

int DateAt(int Index);

DateAt() returns the date part of the SCDateTime variable at the given Index in the SCDateTime array. The value 
returned is a Date Value.

Example Code

// Get the date at the current index
int Date = sc.BaseDateTimeIn.DateAt(sc.Index);
        
TimeAt()

[Link] - [Top]
Type: SCDateTimeArray member function

int TimeAt(int Index);

TimeAt() returns the time part of the SCDateTime variable at the given Index in the SCDateTime array. The value 
returned is a Time Value.

Example Code

// Get the time at the current index
int Time = sc.BaseDateTimeIn.TimeAt(sc.Index);
        
SetDateAt()

[Link] - [Top]
Type: SCDateTimeArray member function

int SetDateAt(int Index, int Date); 

SetDateAt() sets the date part of the DateTime variable at the given Index in the SCDateTime array. Date must be 
given as a Date Value. The value returned is the same value that is passed in for Date. This function must not be 
used on the sc.BaseDateTimeIn[] array. The only array you'll probably ever use this on is the sc.DateTimeOut[] 
array.

Example Code

// Set the date for a custom chart bar
int Date = 
sc.DateTimeOut.SetDateAt(CustomIndex,sc.BaseDateTimeIn[sc.Index].GetDate());
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SetTimeAt()

[Link] - [Top]
Type: SCDateTimeArray member function

int SetTimeAt(int Index, int Time);

SetTimeAt() sets the time part of the DateTime variable at the given Index in the SCDateTime array. Time must 
be given as a Time Value. The value returned is the same value that is passed in for Time. This function must not 
be used on the sc.BaseDateTimeIn[] array. The only array you will need to use this on is the sc.DateTimeOut[] 
array.

Example Code

// Set the time for a custom chart bar
int Time = 
sc.DateTimeOut.SetTimeAt(CustomIndex,sc.BaseDateTimeIn[sc.Index].GetTimeInSe
conds());
        
Using References

[Link] - [Top]
The SCDateTime reference type, SCDateTimeArrayRef, can be used to set a reference to a SCDateTimeArray 
array to simplify writing code. See the example below.

Example Code

SCDateTimeArrayRef DateTimes = sc.BaseDateTimeIn;
int Time;
Time = DateTimes[sc.Index].GetTimeInSeconds();
            
Date and Time Math

[Link] - [Top]
SCDateTime Variable Documentation

Adding 30 seconds to a SCDateTime variable

SCDateTimeVariable.AddSeconds(30);
            
Subtracting 5 minutes from a SCDateTime variable

SCDateTimeVariable.SubtractMinutes(5);
            
Adding 1 hour to a SCDateTime variable

SCDateTimeVariable.AddHours(1);
            
Adding 1 day to a SCDateTime variable

SCDateTimeVariable.AddDays(1);
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Adding 1 week to a SCDateTime variable

SCDateTimeVariable.AddDays(DAYS_PER_WEEK);
            
Adding 1 year to a SCDateTime variable

SCDateTimeVariable.AddYears(1);
            

*Last modified Thursday, 30th May, 2024.
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Overview

[Link] - [Top]
Step-by-step debugging is possible Using the Microsoft Visual C++ Development Environment.

In order to perform debugging using this environment, your custom studies DLL file must be built with Visual C+
+. Follow the instructions described in the ACSIL Step By Step Instructions To Create an Advanced Custom Study 
Function section to build the DLL using Sierra Chart.

Enabling Debugging

[Link] - [Top]
1. The custom studies DLL file must be built as a Debug build with Visual C++ using Sierra Chart in order to 

debug the source code. 
2. Follow the instructions described in the ACSIL Step By Step Instructions To Create an Advanced Custom 

Study Function section to build the DLL. Note that the custom study dll must be built using the command 
Build >> Build With Visual C++ - Debug as explained in the Building Locally To Debug 

3. Open Microsoft Visual Studio, select File >> Open >> File. Select the cpp file of the study from the /
ACS_Source folder in the Sierra Chart installation folder. In our example, it is 
ExampleCustomStudies.cpp 
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4. Start Sierra Chart.
5. To make debugging easier at least at first, disconnect Sierra Chart from the data feed (File >> Disconnect).
6. Open a chart. 
7. Add the custom study that you wish to debug to the chart. 
8. With Visual Studio, attach to the Sierra Chart process. To do this, from the Visual Studio's main menu, 

select Debug >> Attach to Process. 

9. In the Attach to Process dialog, Attach to must be set to native. 

10. From the list of Available Processes in the Attach to Process window of Visual C++, select the 
SierraChart.exe (32-bit) or SierraChart_64.exe (64-bit) process and press the Attach button. 

11. In order to step through the code, we will set a break point. A breakpoint tells visual studio to stop program 
execution at a specific line of code. In order to set a breakpoint, click in the gutter which is found to the left 
of the source code area (see image below). 

12. In Sierra Chart, refresh the chart by selecting Chart >> Recalculate. This will cause Sierra Chart to 
recalculate all studies, which in turn will call the study function and halt at our breakpoint. 

Basic command for stepping through your code

[Link] - [Top]
Once Sierra Chart program execution is halted by a breakpoint there are 3 basic commands to continue execution 
from this point.

• Step Over: can be accessed from the debug menu in visual studio or by pressing F10 on the keyboard. This 
command executes the current line at which the debugger is currently on and will move to the next line. If 
the current line is a function call, the function will be evaluated but the debugger will not drop in to the 
function code (that is why it is called Step Over).

• Step Into: can be accessed from the debug menu in visual studio or by pressing F11 on the keyboard. This 
command executes the current line at which the debugger is currently on and will move to the next line. If 
the current line is a function call, the debugger will drop in to the function code (that is why it is called 
Step Into).

• Start Debugging: can be accessed from the debug menu in visual studio or by pressing F5 on the keyboard. 
When the debugger has halted at some line, executing this command will cause the debugger to continue 
execution and will halt at the next breakpoint it encounters.

Viewing Values

[Link] - [Top]
It is common to need to see the values of the variables in your study function. Once the program is halted in visual 
studio, there are 2 basic ways to do this:

• Hover over - hovering over a variable with the mouse will show the that variables values. 

• Locals, Autos and Watch views - each one provides a bit of a different functionality and will be more 
useful than the other depending on your needs. 

Breakpoint With Condition

[Link] - [Top]
When debugging code, either during a Backtest, Replay or by Recalculating, it is often the case where you need to 
debug a specific bar in the chart. Say that bar is bar number 5,000 in the chart. How can you stop on that bar 
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specifically? One way to do this is to set a break point and watch sc.Index. When you reach 5,000, you know you 
have your bar. But that can take quite a while. A more efficient way to do this is by using a conditional breakpoint.

In Visual Studio, do the following:

• On the line you wish to halt execution, set a breakpoint.
• Right click the breakpoint which brings up a small menu - select Condition.... 

• In the condition menu, type sc.Index == 5000 (or any other condition for that matter). 

Cannot Access Application Gui While Stepping Through

[Link] - [Top]
In general, Sierra Chart will continue to run normally and you can work with the application GUI while Visual 
Studio is attached. That said, when you halt execution during with a break point and are stepping through the study 
function code, the application GUI will no longer be available. This is normal and expected behavior.

Getting Your Code to Run

[Link] - [Top]
Your study function does not run all the time. Sierra Chart is responsible for calling your study function upon 
certain events. At this point your study function code is executed after which control is returned to Sierra Chart.

The conditions under which this occur are documented in the When the Study Function is Called section.

When you first attach to Sierra Chart process and set a break point, depending on what Sierra Chart is doing, you 
might not see execution stop at your break point. One way to determine that you have done everything correctly is 
to force Sierra Chart to call your study. The easiest way to do this is by recalculating by selecting Chart >> 
Recalculate on the Sierra Chart menu. 

Make sure you put a breakpoint on a line in the code that is always reachable (not hidden in some if statement).

*Last modified Thursday, 22nd February, 2024.
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• OnBalanceVolumePriceMovementWithFilters.cpp
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• Bid_Ask_Arrow2.cpp
• AdaptiveIIO_MA.cpp
• ehlEarlyOnsetTrend.cpp
• Lines5.cpp
• OnBalanceVolumeByBarWithFilters.cpp
• AdaptiveIIO_MAByTick.cpp
• B_A_Ladder_DOM_P.cpp
• AdaptiveRSI.cpp
• Bricks.cpp
• COT.cpp
• BidAskHistogram.cpp
• OnBalanceVolumeByTickMACDWithFilters.cpp
• OnBalanceVolumeByTickRSIWithFilters.cpp
• jdtTrend.cpp
• BetterRenko.cpp
• ehlHurstInverseMa.cpp
• DYVolumeBreakdownChart.cpp
• AdaptiveERI_MA.cpp
• Clock.cpp
• Bid_Ask_Arrow.cpp
• TickJunkie.cpp
• Choppiness.cpp
• TriangularBollingerBands.cpp
• adxcolor.cpp
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• AdaptiveStochasticMA.cpp
• OnBalanceVolumeByTickWithFilters.cpp
• VwapBands.cpp
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• MySwings.cpp
• valuechart.cpp
• IntradayIntensityOscillatorByTickWithFilters.cpp
• ZigZagHLLines.cpp
• KaseBar.cpp
• PSO.cpp
• AccNYSEticks.cpp
• EngulfingBar_Vline.cpp
• BetterTRIN.cpp
• ScaleTo100ByZeroLine.cpp
• MovingAverageRibbon.cpp
• ZigZagCumVolume.cpp

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
Sierra Chart has very advanced built-in Spreadsheets. Sierra Chart spreadsheets are Excel compatible in the sense 
that they use the same formula format and support most of the same functions. 

Spreadsheets are used to create custom Studies, Trading Systems and advanced Alerts by using one of the available 
Spreadsheet Studies. 

Spreadsheets can also be used to contain detailed continuously updating quotes for a powerful Quote Board. For 
more information on continuously updating quotes, refer to the Getting Quotes documentation page.

Difference Between New and Old Spreadsheets
[Link] - [Top]
Newer versions of Sierra Chart use what are called New Spreadsheets and replace the previous Old Spreadsheets 
in older versions. New Spreadsheets is a completely new Spreadsheet component developed by Sierra Chart. You 
can tell if you are using New Spreadsheets by the appearance of the Spreadsheet by looking at the top of the 
Spreadsheet window. Here is an example:

The top of the Window >> Message Log also will indicate whether you are using New Spreadsheets or Old 
Spreadsheets. At the present time almost all users are using New Spreadsheets.
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All of the Spreadsheet documentation on this website applies to New Spreadsheets only. 

The following are the limitations, advantages and differences when using New Spreadsheets compared with Old 
Spreadsheets:

• New Spreadsheets do not support all of the functions that are available in Old Spreadsheets. For example 
functions that are not relevant like loan related functions are not supported. All of the most relevant core 
and basic Spreadsheet functions are supported. The following functions are not supported: COUNTIF, 
AVERAGEIF, MAXIF, MINIF, SUMIF. For an alternative to these functions, refer to Using the Equivalent 
of COUNTIF, AVERAGEIF, MAXIF, MINIF, SUMIF. For a list of the Spreadsheet functions supported in 
New Spreadsheets, refer to Spreadsheet Functions.

• New Spreadsheets do not support the user interface which is known as Range Explorer and Workbook 
Explorer.

• New Spreadsheets do not support referencing data across Spreadsheets by specifying the name of the 
Spreadsheet in a cell reference. It is only possible to make references to other Sheets within the same 
Spreadsheet. There are ways of designing your use of Spreadsheets, so this is not required. Refer to this 
discussion thread for alternatives. The main solution is to use the Chart Data Output Sheet Number 
Spreadsheet Study Input to control what Sheet within the Spreadsheet the data is outputted to and is used by 
the Spreadsheet study.

• New Spreadsheets have multiple window views into the same Spreadsheet Sheet. This is accessed through 
Spreadsheet >> New View.

• In New Spreadsheets, when Sheets are added or removed, existing sheets still maintain their reference to 
the same chart when using the Spreadsheet study.

• New Spreadsheets have a new referencing method for chart data and studies which automatically adjust to 
studies being reordered. This prevents having to change formulas when studies are inserted or reordered.

• Refer to this video demonstrating how to enter data and formulas with New Spreadsheets.

• The Spreadsheet Studies for New Spreadsheets support outputting Volume at Price data. All of the 
Spreadsheet studies have an Output Volume at Price Data study input which can be set to Yes. When this 
is set to Yes, the Volume at Price data will be outputted beginning at column BA.

• The limitations which exist in New Spreadsheets, exist because of the very high degree of complexity to 
implement them and to support them. Spreadsheets are complicated enough without adding unnecessary 
complexity. We have a responsibility to ensure the Spreadsheets are fast, are reliable and can be properly 
maintained and supported. So these limitations are likely to always be limitations but they really are not 
limitations because the core spreadsheet functionality is provided and it executes very fast and accurately.

Difference Between Sheets and Spreadsheets

[Link] - [Top]
A spreadsheet window contains one or more Sheets. Each of these Sheets is a Spreadsheet itself and can refer to 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index8e89.html?page=doc/SpreadsheetFunctions.html#UsingTheEquivalentOf_COUNTIF_AVERAGEIF_MAXIF_MINIF_SUMIF
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index8e89.html?page=doc/SpreadsheetFunctions.html#UsingTheEquivalentOf_COUNTIF_AVERAGEIF_MAXIF_MINIF_SUMIF
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index8e89.html?page=doc/SpreadsheetFunctions.html
https://www.sierrachart.com/SupportBoard.php?ThreadID=1433
https://videos.sierrachart.com/EnteringDataOnSpreadsheets.wmv


other Sheets within the overall Spreadsheet window.

A Spreadsheet is a single window in Sierra Chart that can be saved to a file and opened. They are separate from 
Chartbooks which are collections of chart windows.

The individual Sheets in a Spreadsheet can be selected from the drop-down list menu at the top left of the 
Spreadsheet window. Refer to the image below.

Using Keyboard to Access Sheets

When the list box of Sheets at the top left has the focus, you can use the Up and Down arrow keys on your 
keyboard to cycle through the Sheets. When each Sheet is selected in the list, it will immediately become active. 
This allows you to quickly cycle through the Sheets to view each one with the up and down arrow keys.

Spreadsheet Menu Commands

[Link] - [Top]
The Sierra Chart menus contains commands for Spreadsheets. Documentation for these menu commands can be 
found on the File Menu and Spreadsheet Menu documentation pages.

Creating and Opening Spreadsheets

[Link] - [Top]
To create a new Spreadsheet, select File >> New Spreadsheet on the menu.

To open an existing Spreadsheet: Select File >> Open Spreadsheet on the menu. The Open Spreadsheet window 
will display. Select a Spreadsheet file in the list. Press the Open button. 

The File Type drop down list box in the Open Spreadsheet window lists the different types of Spreadsheet files 
you can open. Select the type of file you want to open from the list if you want to open a type other than the 
default. For example, you can open a text file where the values are separated by a comma or tab character.

New and existing Spreadsheet windows for Spreadsheet Studies applied to a chart, are automatically created or 
opened by the Spreadsheet Study, Spreadsheet System/Alert and Spreadsheet System for Trading studies.

When opening a Chartbook that contains charts that use one of the Spreadsheet Studies, the very first Spreadsheet 
Study that is opening the Spreadsheet file will set the active Sheet to the Sheet it is outputting data to. Any other 
Spreadsheet Studies which reference the same Spreadsheet file, will not change the active Sheet in that Spreadsheet 
window.

Spreadsheet Cells

[Link] - [Top]
Spreadsheets contain rows and columns of cells. Spreadsheet cells can contain formulas, numbers, dates, times, 
text, logical values (TRUE, FALSE), or error values.

The active cell is the one where the Spreadsheet highlight box is located.

Activating and Viewing (Selecting) Sheets within a Spreadsheet

[Link] - [Top]
A Sierra Chart Spreadsheet window contains one or more Sheets. At the top left of the Spreadsheet window, there 
is a list box which contains all of the Sheets within the Spreadsheet window. Select the particular Sheet you want 
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to display from that list.

If the Spreadsheet is already visible, then it can be made active, if it is not already, by left clicking with your 
Pointer anywhere on the Spreadsheet window.

Entering Data

[Link] - [Top]
To select a cell, first activate the Spreadsheet if it is not already active, by left clicking anywhere on it with your 
Pointer.

Use the keyboard arrow keys to move to a cell or select a cell by pointing to it with your Pointer and left click it 
with your Pointer.

To enter data on a cell in a Spreadsheet in the version of Sierra Chart with New Spreadsheets, you first need to left 
click 2 times with your Pointer in the cell to open the edit box for the cell. Enter the data. Press the OK button to 
save it into the cell. Refer to the image below.

Unlike when entering data into Formulas and Functions, dates, times, and text should not be enclosed quotation 
marks when entered directly into cells.

To expand the cell editing window, press the >> button. You can invoke this button, through the keyboard. Press 
TAB followed by SPACE. In the compact edit window, the focus is by default on the edit control. By pressing 
TAB, that moves the focus to the expand (>>) button. And by pressing SPACE when the focus is on the expand 
button will click that button and expand the edit window. 

Filling Cells with Value or Formula

[Link] - [Top]
If you have a value or formula in a cell and you want to fill other cells with this same data, then perform the 
following steps: 

1. Select the cell or cells that you wish to copy from. Copy the values or formulas by selecting Spreadsheet 
>> Copy Value or Spreadsheet >> Copy Formula respectively.

2. Select the range of cells that you want to be filled in with the contents of the originally selected cell or cells.
3. Perform a paste operation by selecting Spreadsheet >> Paste. If you are copying a formula, then the cell 

references will be automatically adjusted unless they are absolute references. 
4. It is also possible to use the Spreadsheet >> Copy Down and Spreadsheet >> Copy Right commands to 

fill cells.

Undo

[Link] - [Top]
Selecting Spreadsheet >> Undo will reverse the last performed action on the spreadsheet. It will only undo one 
single action, it does not store multiple actions to undo.

If the last edit was performed on a different sheet than the one that is currently displayed, the system will display 
the sheet with the last edit and perform the undo action.

The following are the only items that can be undone. Anything not listed here is not available through the Undo 
function.

• Edits made in a cell
• Edits made to a cell's comment
• Edits made to both a cell and its comment through the expanded edit window



• The last Undo action (a Redo action)

Formulas

[Link] - [Top]
Formulas can be entered into Spreadsheet cells to perform calculations on data.

A formula starts with an equals sign (=) and can contain Spreadsheet Functions, numbers, Named Constants, cell 
references, text strings (text needs to be in quotation marks), logical values (TRUE, FALSE), and Operators. 

Most formulas that can be used in Excel can be used in Sierra Chart Spreadsheets.

When entering numbers and formulas, keep in mind to use the proper delimiters in your numbers and formulas, 
according to your Region Setting. For more information, see the Decimal and Function Delimiters section.

Examples:

= A2 + 10 — If A2 has the value 5, then this formula returns 15.

= SUM( B2:B10 ) — This formula uses the SUM function. The sum of cells B2 through B10 is returned.

= C10 — Returns the value in cell C10.

Dates and/or Times when entered into cells are stored as Serial DateTime Values, which are numeric values. 
Arithmetic can be used on these numeric values.

When a Sheet cell contains a formula, at the top right of the cell there is a red indicator indicating this. Refer to the 
image below.

Viewing Formula Expression Tree

[Link] - [Top]
It is supported to see the formula expression tree for a selected formula. The formula expression tree displays the 
result of each subexpression. This is very useful to debug a formula that is giving an error. 

This feature is accessed by selecting a cell and then pressing the Details button at the top right of the Spreadsheet. 
Refer to image below. 

Double-clicking or pressing the Enter/Return key on an item in the formula expression tree list that is either a 
reference or returns a reference will immediately jump to the referenced cell.

When using the AND function, the formula expression tree may show (not evaluated) for one or more of the 
expressions. This is normal and is due to the underlying need of the AND function to have all expressions be true 
in order for the AND function to be true. Therefore, if the first expression returns false, no further processing is 
required and additional expressions are not evaluated.

Operators

[Link] - [Top]
Unary Operators

[Link] - [Top]
Unary Negation (-)

[Link] - [Top]
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Example: = - A1

The result of this operator is the negative of the value of the given operand. For example, if the value is 2, the 
result will be -2; if the value is -2, the result will be 2. This operator only works on numeric value types.

Unary Logical Inversion (Not) (!)

[Link] - [Top]
Example: = ! A1

The result of this operator is the logical inverse of the value of the given operand. If the value is TRUE, the result 
will be FALSE; if the value is FALSE, the result will be TRUE. This operator only works on logical (boolean) 
value types.

If the value type of the operand is not compatible with the operator, such as trying to negate a string, or trying to 
'not' a number, the operation will result in a #VALUE! error.

If the value of the operand is an error value, that error value will be passed through as the result of the operation.

If the operand has no value, then the result of the operation will also be no value.

Arithmetic Operators

[Link] - [Top]
Addition (+)

[Link] - [Top]
Example: = A1 + B1

The result of this operator is the value of the second operand (B1) added to the value of the first operand (A1). This 
works with text values by concatenating the values together. This operator also behaves as an OR operator for 
logical (boolean) values.

Subtraction (-)

[Link] - [Top]
Example: = A1 - B1

The result of this operator is the value of the second operand (B1) subtracted from the value of the first operand 
(A1). This operator also behaves as an XOR operator for logical (boolean) values.

Multiplication (*)

[Link] - [Top]
Example: = A1 * B1

The result of this operator is the value of the first operand (A1) multiplied by the value of the second operand (B1). 
This operator also behaves as an AND operator for logical (boolean) values.

Division (/)

[Link] - [Top]
Example: = A1 / B1

The result of this operator is the value of the first operand (A1) divided by the value of the second operand (B1). If 
the value of the second operand is 0, the result is a #DIV/0! error.



Exponentiation (^)

[Link] - [Top]
Example: = A1 ^ B1

The result of this operator is the value of the first operand (A1) raised to the power of the value of the second 
operand (B1). 0^0 will give a result of 1. 0 raised to a negative number will result in a #DIV/0! error, because it is 
equivalent to dividing by zero. A negative number raised to a number that is not whole will result in a #NUM! 
error, because imaginary numbers are not supported. This operator also behaves as an AND operator for logical 
(boolean) values.

If the types of the values of the operands are not compatible with the operator, such as trying to divide logical 
(boolean) values, or if the types of the values are not compatible with each other, such as trying to add a number to 
a text value, the operation will result in a #VALUE! error.

If the value of either operand is an error value, that error value will be passed through as the result of the operation. 
If both operands are errors, the error value from the first operand will be passed through as the result.

If both operands are non-values (referencing an empty cell), the result of the operation will also be an empty value 
(no value).

Comparison Operators

[Link] - [Top]
Less (<)

[Link] - [Top]
Example: = A1 < B1

The result of this operator will be TRUE if and only if the value of the first operand (A1) is less than the value of 
the second operand (B1). If the first value is not less than the second value, the result will be FALSE.

Less or Equal (<=)

[Link] - [Top]
Example: = A1 <= B1

The result of this operator will be TRUE if and only if the value of the first operand (A1) is either less than or equal 
to the value of the second operand (B1). If the first value is not less than or equal to the second value, the result 
will be FALSE.

Equal (=)

[Link] - [Top]
Example: = A1 = B1

The result of this operator will be TRUE if and only if the value of the first operand (A1) is equal to the value of 
the second operand (B1). If the first value is not equal to the second value, the result will be FALSE. Unlike most 
operators, if either operand is an error value, these values will be compared the same as any other value type.

Greater or Equal (>=)

[Link] - [Top]
Example: =A1 >= B1

The result of this operator will be TRUE if and only if the value of the first operand (A1) is either greater than or 
equal to the value of the second operand (B1). If the first value is not greater than or equal to the second value, the 



result will be FALSE.

Greater (>)

[Link] - [Top]
Example: = A1 > B1

The result of this operator will be TRUE if and only if the value of the first operand (A1) is greater than the value 
of the second operand (B1). If the first value is not greater than second value, the result will be FALSE.

Not Equal (<>)

[Link] - [Top]
Example: = A1 <> B1

The result of this operator will be TRUE if and only if the value of the first operand (A1) is not equal to the value 
of the second operand (B1). If this is not the case, the result will be FALSE. Unlike most operators, if either 
operand is an error value, these values will be compared the same as any other value type.

If neither operand has a value (references an empty cell), the operands are considered equal.

If the types of the values of the operands are not compatible with each other, such as trying to compare a number to 
a text value, the operation will result in a #VALUE! error.

Aside from the equal (=) and not equal (<>) operators, if the value of either operand is an error value, that error 
value will be passed through as the result of the operation. If both operands are errors, the error value from the first 
operand will be passed through as the result.

Chained Operators

[Link] - [Top]
Multiple comparison operators that share operands can be chained together. For example, the formula = A1 = B1 = 
0 will return TRUE if and only if the values of both A1 and B1 are equal to 0. This gives the same result as the 
formula = AND( A1 = 0, B1 = 0 ). Another example is the formula = A1 < A2 < A3 < A4, which returns true if 
and only if the values of A1 through A4 are ascending and not equal. This gives the same result as the formula = 
AND( A1 < A2, A2 < A3, A3 < A4 ).

Use parentheses, ( ), around expressions to change order of precedence.

User Defined Names

[Link] - [Top]
The new spreadsheets do not support custom names defined by the user. However, various predefined names can 
be used within spreadsheet formulas.

Named Constants

[Link] - [Top]
The following names are already defined and set to the values listed.

Months

[Link] - [Top]

Name Valu
e

JANUARY 1
FEBRUARY 2
MARCH 3
APRIL 4
MAY 5
JUNE 6
JULY 7
AUGUST 8
SEPTEMBER 9
OCTOBER 10
NOVEMBER 11
DECEMBER 12



Name Valu
e

JANUARY 1
FEBRUARY 2
MARCH 3
APRIL 4
MAY 5
JUNE 6
JULY 7
AUGUST 8
SEPTEMBER 9
OCTOBER 10
NOVEMBER 11
DECEMBER 12
These are useful with the DATE function. For example: = DATE( 2001, JANUARY, 1 ) results in the date value 
for January 1st, 2001.

Days of the Week

[Link] - [Top]

Name Valu
e

SUNDAY 1
MONDAY 2
TUESDAY 3
WEDNESDA
Y 4

THURSDAY 5
FRIDAY 6
SATURDAY 7
These are useful with the WEEKDAY function. For example: = WEEKDAY( A1 ) = FRIDAY results in TRUE if 
the date value in cell A1 is a Friday.

Math Constants

[Link] - [Top]
Name Value
E 2.71828182845904523536
PI 3.14159265358979323846
These are useful with the various mathematics related functions. For example: = LN( E ) results in 1.0.

No Value Constant

[Link] - [Top]
Spreadsheets support the NOVALUE constant. Unlike "", NOVALUE is equivalent to an empty cell.

Example: =IF(E3 > 100, E3, NOVALUE). 

True and False Values

[Link] - [Top]
In Sierra Chart Spreadsheets, True is represented by 1 and False is represented by 0. So a formula that returns 



TRUE will display 1 in a cell and a formula that returns FALSE will display 0.

It is possible to format a cell to display TRUE when it contains 1.0 and FALSE when it contains 0.0. This can be 
done by selecting the cell or a range of cells and selecting Spreadsheet >> Number Format and choosing the 
TRUE/FALSE Number Format.

Decimal and Function Delimiters

[Link] - [Top]
The delimiters for decimal numbers and function parameters can be changed to suit different region preferences. 
Two options are available:

• Use full stop (.) decimal delimiter, and comma (,) function delimiter.
• Use comma (,) decimal delimiter, and semicolon (;) function delimiter.

This setting for decimal and function delimiters is found in the Spreadsheet Settings window, which can be 
accessed from the menu item Global Settings >> Spreadsheet Settings.

The decimal delimiter is the character that is used for the decimal point in decimal numbers. A number using a full 
stop (.) decimal delimiter would look like 1.25, while the same number using a comma (,) decimal delimiter would 
look like 1,25.

The function parameter delimiter is the character that is used to separate parameters in formula functions. An 
example of the SUM function using a comma (,) parameter delimiter would look like =SUM( A1, B2, C3 ), while 
the same function using a semicolon (;) parameter delimiter would look like =SUM( A1; B2; C3 ).

Cell and Range Selection

[Link] - [Top]
Click and hold your left Pointer button and drag through a range of cells to select them. Or press the SHIFT key 
and use the keyboard navigation keys to select a range of cells.

A single cell is also considered a range or a selection. It is range or selection of just one cell.

To select an entire column or row, left click with your Pointer the column or row header of a Sheet. Headers are 
along the top and left of the Spreadsheet. If you left click and drag with your Pointer across the headers you can 
select multiple columns or rows.

The active cell has a thick border around it. Other selected cells are shaded.

Cell Formatting

[Link] - [Top]
Each cell can be individually set to display numeric values using a specific value format, as well as using specific 
text and background colors. 

The value format for the currently selected cell or range of cells can be set through the menu item Spreadsheet >> 
Number Format. 

Likewise, the text and background colors for the currently selected cell or range of cells can be set through the 
menu item Spreadsheet >> Cell Properties.

The font, font style, and font size used for the text in cells cannot be changed for individual cells, but can be set for 
all spreadsheets through the menu item Spreadsheet >> Change Font.

Color Settings



[Link] - [Top]
There are various color settings available for Spreadsheets. They are set through Global Settings >> Graphics 
Settings >> Colors and Widths. Refer to the image below. 

Cell and Range References

[Link] - [Top]
General
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A reference refers to the contents of a cell or a range of cells. References are used in formulas. The reference 
specifies a cell by referring to the row and column position of the cell. The reference uses the row and column 
headings in the Spreadsheet. Example: A1 refers to the cell at column A and row 1. To reference a range of cells, 
use a colon (:) between the cell reference at the top left of the range and the cell reference at the bottom right of the 
range.

Basic Reference Examples:

B1 refers to cell at column B and row 1.

A1:B4 refers to the range that includes all cells in columns A and B of rows 1, 2, 3, and 4.

A1:A10 refers to the range that includes all cells in column A of rows 1 to 10.

Relative and Absolute References
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There are relative and absolute cell references. Relative references refer to a cell using offsets that the cell being 
referenced is to the cell that contains the reference.

When a cell containing a Relative reference is copied, the reference is adjusted to refer to a new cells with the same 
offsets that the original cell had to the cells it was referencing.

Absolute references refer to a cell at an exact location. When a cell containing an Absolute reference is copied, the 
reference will not change. Absolute references are specified with a dollar sign ($) in front of the row and/or column 
that is to be absolute.

References can be part absolute and part relative.

Relative and Absolute Reference Examples:

B1 Relative reference to cell B1. It if is in cell A1 and copied to A2, then it will refer to B2 since the reference 
refers to one cell to the right in the same row.

$C$4 Absolute reference cell C4.

$D1 Absolute column reference and relative row reference to cell D1.

A$2 Relative column reference and absolute row reference to cell A2.

ID1.SG1@$3Relative column reference and absolute row reference to Study Subgraph. For additional information, 
refer to References to Study Subgraph Columns when using the Spreadsheet Study

References to Other Sheets within a Spreadsheet

[Link] - [Top]



Sierra Chart Spreadsheets support references to cells in other Sheets within the same Spreadsheet window. To 
reference cells in a particular Sheet in the same Spreadsheet, use the following format. Remember that references 
are used in formulas, and formulas begin with an equals sign (=).

Format: 'SheetName'!CellReference

If the Sheet Name does not contain any spaces the single quotes can be omitted.

Examples:

= Sheet1!A1

='First Sheet'!A1

References to Other Spreadsheets Windows
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References between Sheets among different Spreadsheet windows is not supported. A Spreadsheet window is a 
separate distinct window opened through File >> Open Spreadsheet or automatically opened by a Spreadsheet 
Study.

However, follow the instructions below to use multiple Spreadsheet studies which output to the same named 
Spreadsheet and supports sharing/referencing of data between the Sheets within the Spreadsheet window/
collection.

1. For each chart that you want to have chart data and study data outputted to a Sheet in a Spreadsheet, add 
one of the Spreadsheet Studies to the chart.

2. For each instance of the Spreadsheet study being used, make sure the Spreadsheet Name setting in the 
Study Settings window set to the same name.

3. Make sure that each chart is outputting data to a different Sheet within the same Spreadsheet. This is done 
through the Chart Data Output Sheet Number or Chart Data Open Sheet Name Inputs. Normally this will be 
the case. However, if you are using the same named Spreadsheet among different Chartbooks, then you 
have to be careful about this and make sure that each chart is outputted to a different Sheet.

4. Now that the chart data and study data is being outputted to the different Sheets within the same 
Spreadsheet, you can then use cell references to reference the data between the Sheets.

5. If there are two Sheets you want to be able to view at the same time in the same Spreadsheet window, this 
is accomplished by going to the Spreadsheet window and selecting Spreadsheet >> New View. This other 
view can be set to display a different Sheet. 

You also have the ability through Window >> Detach/Attach Window to detach it from the main Sierra 
Chart window.

References to Study Subgraph Columns when using the Spreadsheet Study
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It is supported to reference Study Subgraph columns when using the Spreadsheet Study using a format which 
constantly refers to a specific Study Subgraph on the chart even if studies are reordered on the Spreadsheet Sheet, 
or if other studies that are not being referenced are no longer being outputted to the Spreadsheet Sheet.

This referencing method is also valid when referencing the chart bar data from the main price graph which is 
outputted to columns A through G on the Sheet.

The cell reference format is [Study ID].[Subgraph number]@[Row number].

The Study ID number is displayed after the study in the Analysis >> Studies >> Studies to Graph list. The 
Subgraph number (SG#) is displayed on the Subgraphs tab of the Study Settings window after each Subgraph 
name.
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The Study ID and Subgraph number which are separated by a period are displayed at row 2 in the Study Subgraph 
or main price graph Column on the Sheet in the Spreadsheet window. Refer to the image below.

Example: ID1.SG1@3.

For example, in the image below instead of using AA3 to reference the value of the Moving Average Subgraph at 
row 3, the new direct Study Subgraph reference method is used instead.

Example to create range when using direct Study Subgraph cell references: =SUM(ID1.SG1@3:ID1.SG1@100). 

Related to this, it is also supported to update Sheet cell references when inserting and deleting rows and columns. 
Refer to Inserting and Deleting Rows and Columns. The setting is Global Settings >> Spreadsheet Settings >> 
Reference Modification When Inserting and Deleting Rows or Columns. 

Programmatically Creating Study Subgraph Columns References
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These study subgraph column references can be used with the INDEX and OFFSET formula functions to access 
specific cells or ranges of cells within those columns. 

For example, the first cell in the column can be accessed using either INDEX(ID1.SG1:ID1.SG1, 3) or 
OFFSET(ID1.SG1@3, 0, 0). Both of these are still equivalent to ID1.SG1@3, but more advanced formulas—
including references to other cell values—can be used with these formula functions.

For example, the Number of Rows value in cell J30 can be used to get the last value in the column using either 
INDEX(ID1.SG1:ID1.SG1, 3 + $J$30 - 1) or OFFSET(ID1.SG1@3, $J$30 - 1, 0).

The OFFSET formula function can additionally be used to get ranges of values, such as OFFSET(ID1.SG1@3, 0, 
0, 10, 1) will return a range of the top 10 rows in the column.

The INDEX formula function can be used to get individual cells within a range of columns, such as 
INDEX(ID1.SG1:ID1.SG3, 3, 2) to get the first value (in row 3) in the 2nd column.

Inserting and Deleting Rows and Columns
[Link] - [Top]
To insert or delete rows or columns within a Sheet, refer to the documentation for the following Spreadsheet menu 
commands:

• Spreadsheet >> Insert Row
• Spreadsheet >> Insert Column
• Spreadsheet >> Delete Row
• Spreadsheet >> Delete Column

References within existing formulas can be updated when inserting or deleting rows or columns. The setting that 
controls this is Global Settings >> Spreadsheet Settings >> Reference Modification When Inserting and 
Deleting Rows or Columns. 

The documentation for this setting is as follows:

Do Not Update References
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References in formulas will continue referencing the same literal cell address, even if the referenced cell was 
moved or deleted as a result of the insert or delete operation.
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Example

A1:=A3

The following is the result of an operation to insert a row at row 2.

A1:=A3

Update References To Match Moved Cells
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References in formulas will be updated so that they refer to the new location of cells that were moved as a result of 
the insert or delete operations. If a referenced cell is deleted, the referenced will change to a #REF! error.

Example

A1:=A3

The following is the result of an operation to insert a row at row 2.

A1:=A4

Keyboard Commands
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Arrow Keys
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The Up, Down, Left, and Right arrow keys move the active cell selection one cell up, down, left, and right.

Holding down the Ctrl key while using the arrow keys will cause the active cell selection to skip to the edge of a 
block of cells. If the current active cell selection is within a block of non-empty cells, the active cell selection will 
jump to the edge of the block. If the current active cell selection is already on the edge of a block, where the next 
cell is empty, or on an empty cell, the active cell selection will jump to the next non-empty cell.

Home/End
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The Home key moves the active cell selection to the first column of the active row, and the End key moves it to 
the last non-empty cell in the active row.

If the Ctrl key is held down, the Home and End keys instead move to the first and last cells of the current active 
column.

Page Up/Page Down
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Moves the active cell selection up/down by the number of rows currently visible in the sheet.

Shift (Selection)
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Holding down the Shift key while changing the active cell selection, either with the keyboard or with other 
selection methods, will enable selecting a range of cells. The first selected cell will remain selected as one corner of 
the selected range, and the new active cell selection will be the other corner of the selected range. Selecting a range 



of cells allows actions that use the current selection to work on multiple cells at once.

Enter/Return
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Opens the active cell for editing. If a range of cells is selected, only the active cell is edited, and the selection will 
remain unchanged.

Delete/Backspace
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Clears the values of the selected cells. Any formatting on the selected cells is left untouched.

Spreadsheet Errors
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Below are complete descriptions for each of the error values which may be returned by a formula in a Sheet cell.

A formula which references another cell and where that cell is returning one of the following error values, will 
cause the formula to return that same error value. Therefore, an error value will propagate through to the final 
destination formula that references other cells.

To know which particular reference in a formula is generating an error, use the Formula Expression Tree for the 
cell.

#NULL!

This is not used, but it is recognized as an error.

#DIV/0!

An operation or formula attempted to divide a number by zero.

#VALUE!

The type of a value given is not compatible with the operation. There are a few different ways this could happen:

• A value is not the correct type for a unary operator. Example: = ! 7. In this particular case, the value after 
the ! must be a TRUE/FALSE type of value.

• The types of the values around a binary operator are not compatible with the operator. Example: = "Apple" 
>= 10. A comparison between a text or a non-numeric value to a numeric value is not considered valid and 
will produce this error. Check your formulas carefully to see exactly what they are doing.

• The type of a value given as as argument to a function is not supported by that function. Example: = 
COS( TRUE ).

• A formula resulted in a cell range reference rather than a single value.
• The AND() and OR() functions require boolean (TRUE/FALSE) expressions. For example, this Simple 

Alert formula will give a #VALUE! error: =OR(SG1, SG2). This formula will not give an error: =OR(SG1 
<> 0,SG2 <> 0).

• When using the cell referencing method for Spreadsheet Studies to reference the main price graph or 
studies on the Sheet, as documented in the References to Study Subgraph Columns when using the 
Spreadsheet Study section and you need to refer to an individual cell, then ID1.SG1 is not valid. This refers 
to an entire column. You must use ID1.SG1@3 . The row number 3 can be changed to what you require.

#REF!



Unable to get the value for a cell reference. This could happen for the following reasons:

• A formula containing a relative reference was copied and pasted to a new location where the relative 
reference now refers to a cell that is beyond the edge of the sheet. The pasted formula will be modified so 
that the invalid reference is replaced with #REF!.

• A cell was deleted (by deleting the row or column) that was referenced by a formula in another cell. Any 
formulas with references to cells that were deleted will be modified so that those references are replaced 
with #REF!.

• For any reason that a function is unable to select a cell within a certain range that it is supposed to access 
for its return value.

#CREF!

Unable to complete calculation due to a reliance on a circular reference. A circular reference is what happens when 
a cell references another cell that references back to the first cell.

A cell that references itself is not considered a circular reference. 

#NAME?

A formula will return a #NAME? error when there is text encountered which does not make reference to a cell, a 
reference to range of cells, a known function or a known constant. Check the formula carefully. 

For example, referencing a cell just by its column letter will give you this error.

Referring to a study ID# which is not being outputted when using the Spreadsheet Study will also give this error.

#NUM!

A numeric operation results in a number that is not real, or is undefined, such as = SQRT( -1 ). Or a given number 
is outside of a valid range for a function, such as = TIME(12, 61, 0).

#N/A

Indicates that a value is not available. This is mostly for functions that attempt to find a value, but do not find it.

#SYNTAX!

The formula could not be completely parsed or evaluated because part of the syntax is invalid.

#ARGS!

A function was given too few arguments, or too many arguments.

Rename a Sheet
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To rename a sheet, use the menu command Spreadsheet >> Rename Sheet.

Floating-Point Values and Comparisons When Using the Spreadsheet 
Study
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It is well understood that floating-point numbers, numbers that contain a decimal point (noninteger values), cannot 
be represented perfectly in computers when stored as a floating-point number. Refer to Floating-point Accuracy 

https://en.wikipedia.org/wiki/Floating_point#Accuracy_problems


Problems on Wikipedia.

Values outputted to a Spreadsheet when using the Spreadsheet Study, are not 100% precise. This is especially true 
with currencies.

For example the value 1.234 could possibly be displayed as 1.233999999 (Or equivalent). Even when changing the 
number format with Spreadsheet >> Number Format, internally the number is not exact.

One problem which arises with this is doing simple comparisons involving the equal operator. For example, if you 
try to compare 1.233999999 to 1.234, by using something like = E3 = 1.234, you will not get TRUE.

The solution to this is to calculate the difference between the values, take the absolute value and if the result is less 
than the tick size, then there is a match.

Here is an example formula for this: = ABS( E3 - 1.234 ) < $J$21 * 0.5. $J$21 is the Tick Size for the symbol of 
the chart.

If you want to do the opposite and see if two values are not equal to each other, then the solution is the opposite by 
seeing if the difference is greater than half the tick size. For example, if you want to compare E3 and E4 to see if 
they are not equal, use a formula like this: = ABS( E3 - E4 ) > $J$21 * 0.5. $J$21 is the Tick Size for the symbol of 
the chart.

Accessing a Backup Spreadsheet File
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Sierra Chart saves copies of the Spreadsheet files for the last 30 days. Every time a Spreadsheet file is saved a copy 
of it is saved in the Backups subfolder. There is a separate backup Spreadsheet file for each day of the month.

These files are located in the Backups subfolder in the folder that Sierra Chart is installed to on your system. 
Typically this will be C:\SierraChart\Backups. 

The File format is [Day of month].[Spreadsheet Filename].scss. Example: 1.Spreadsheet1.scss 

To access a backup Spreadsheet file, follow the steps given below:

1. It is first important to close the existing instance of the Spreadsheet file that you want to restore a backup of. 
Since Spreadsheets are referenced by the Spreadsheet studies, it is necessary to first close all open 
Chartbooks with File >> Close All Chartbooks so the current Spreadsheet that you want to replace does 
not automatically reopen during this procedure. 

2. See if the Spreadsheet is open by locating it through the CW menu and select it. Close it by selecting File 
>> Close Active Window.

3. Select File >> Open Spreadsheet on the Sierra Chart menu.
4. In the Open Spreadsheet window, press the Folder button.
5. In the list of folders, navigate to the Backups folder within the folder that Sierra Chart is installed to. In the 

list of folders, that should be just above the Data folder.
6. Press OK.
7. You will now see all of the backup Spreadsheets listed in the file list.
8. Locate the particular backup Spreadsheet file that you want and select it.
9. Press the Open button.
10. After the backup Spreadsheet file has been opened, select File >>Save As to save it with any name that you 

want. You can save it as the original name and overwrite the original Spreadsheet. This is an important step 
to follow to ensure the backup Spreadsheet is saved in the main Data Files Folder and is the restored copy 
of the Spreadsheet file.

11. Reopen your chartbooks through File >> Open Chartbook.

Saving a Sheet in Text Format

[Link] - [top]
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An individual Sheet within a Spreadsheet window can be saved in a plain text format where the cells are separated 
by a tab and the rows are separated by newline characters.

1. Make sure the Spreadsheet window is open and active. 
2. Select the particular sheet you want to save as a text file. Refer to Activating and Viewing (Selecting) 

Sheets within a Spreadsheet. 
3. Select File >> Save As. 
4. In the File Type list box select Text Files. 
5. In the File Name box, type a name to save the file as. You do not need to type the file extension. 
6. Press the Save button. The file will then be saved to the folder shown at the top of the Save Spreadsheet 

As window. You can also change the folder to save the file by first pressing the Folder button and changing 
the folder before saving the file.

Different Methods to Get Data Into and Out of Spreadsheets
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The following is a list of all of the different methods for getting data into Sheets of Sierra Chart Spreadsheets and 
out of Spreadsheets.

1. Use one of the Spreadsheet Studies to get Chart and Study data into a spreadsheet and also to get the results 
from Sheet formula columns displayed in a chart.

2. Automatic saving of Sheet used by Spreadsheet Study to tab delimited text file: Periodically Save Sheet as 
Text in Minutes Spreadsheet Study Input. 

3. Spreadsheet Copy and Paste functionality. 
4. Saving a Sheet in Text Format
5. For programmatic interaction, refer to Direct Programmatic Interaction with Spreadsheet Sheets.

Making Backups of Changing State of Spreadsheet Using Save As is not going to work properly when using the 
Spreadsheet Study with a Spreadsheet. The automatic closing does make sense because in this case the spreadsheet 
object is being managed by the Spreadsheet Study and if it has a name which is no longer being referenced by a 
Spreadsheet Study then it automatically closes since that Spreadsheet was automatically opened by the Spreadsheet 
Study. You really just need to make backups of the different states of your spreadsheet files through the Windows 
Explorer.
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Introduction

[Link] - [Top]
This documentation page documents all of the available Spreadsheet functions.

Spreadsheet functions are entered into cells. They take parameters and data, make calculations on the parameters 
and data, then return the result to the same cell they are entered in.

External Function Reference
[Link] - [Top]
For more detailed information about any of the Spreadsheet functions documented on this page, refer to the 
Microsoft Excel Function Reference.

Using Spreadsheet Functions

[Link] - [Top]
To use a Spreadsheet function, use the = sign to indicate a formula, enter the function name, then enter the 
parameters and data enclosed in parentheses (). Separate each parameter with a comma ",". The formula does not 
only have to contain a single function, it can contain anything that can be part of a formula as described on the 
Working with Spreadsheets documentation page.

Spreadsheet function parameters can be Numbers, Cell and Range References, Other Functions, Text Strings (the 
text needs to be in quotation marks), Dates and Times, Logical Values (TRUE, FALSE), and Error Values. 

Any of these types can be used as a parameter as long as they are compatible with or can be converted to the 
parameter type specified in the function format in the list of Spreadsheet Functions. Parameters can also use 
operators. Use a cell or range reference as a parameter or as part of an expression, if you want to use data for a 
function parameter that is located in a cell or a range.

Examples:

=SQRT(4) This function can be entered in any cell and will return 2.

=SQRT(B1) Returns the square root of the value in cell B1.

=SQRT(4+B1) Returns the square root of 4 plus the value in cell B1. The parameter to this function is called an 
Expression.

=SUM(F4:F24) Returns the sum of cells F4 through F24.

The format for some functions specify an Expression. An expression is just like a formula. Except that it is not 
prefixed with an =. Therefore, anything you can use in a formula can be used in an expression. See the Working 
with Spreadsheets documentation page for information on formulas and expressions. The simplest form of an 
expression is a single number ( Example: 5). A logical expression is one that returns TRUE if it evaluates to a 
nonzero number and returns FALSE if it evaluates to 0.

If the function format shows a parameter in brackets ([ ]), then that parameter is optional.

When a parameter specifies a list, then use a reference to a range or a comma separated list.

A Text String is text and can be a single character or a series of characters enclosed in quotation ("") marks.

In the function declarations below, the parameter name Value means any type of numeric value, text or a cell 
reference.

https://support.office.com/en-US/article/Excel-functions-by-category-5f91f4e9-7b42-46d2-9bd1-63f26a86c0eb
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Function Parameter Delimiter

[Link] - [Top]
The delimiter to use between parameters specified in Spreadsheet functions can either be a comma (,) or a 
semicolon (;). Example using comma delimiter: =SUM(1 , 2). Example using semicolon delimiter: =SUM(1,5 ; 
10).

Which delimiter is used depends upon the Region setting in Global Settings >> Spreadsheet Settings. If the 
region you have set uses a comma (,) as a decimal point delimiter, then the Spreadsheet function parameter 
delimiter will be a semicolon (;). Keep this in mind when reviewing the functions below. The functions below use 
a comma (,) delimiter between parameters.

Defining a Range of Data

[Link] - [Top]
Some Spreadsheet functions can take a range of data as a parameter. This is specified when two cell references are 
separated by a colon (:). For these functions, the first cell reference (before the colon) specifies the upper left-hand 
corner of the range and the second cell reference (after the colon) specifies the lower right-hand corner of the 
range. This conceptual rectangle must always be drawn from upper left to lower right. As such, the row number 
specified by the second cell reference must always be equal to or greater than the row number specified by the first 
cell reference.

Specifying a range of data within a single column is well understood, as the range is easily viewable and creates a 
single column of data. It is, however, still necessary that the row values are increasing. For example, specifying the 
range B3:B5 is valid, but B5:B3 is not and will give a #REF error.

It is also possible to specify a range of data that crosses between columns. When doing this, the data that is 
contained with the rectangle formed from the first cell reference to the second cell reference is the range of data 
that will be used. For example, specifying a range of B3:C5 will include the data in the following cells: B3, B4, 
B5, C3, C4, and C5. As noted above, giving a range of values where the row number of the second cell reference is 
less than the row of the first cell reference will result in a #REF error.

Serial DateTime Values

[Link] - [Top]
Sierra Chart Spreadsheets store Dates and Times as double precision floating point numbers which represent the 
time since 1899-Dec-30 at 00:00:00. This date-time is not in any particular time zone. It can represent any time 
zone. To set the time zone, refer to Time Zone.

The integer part of the floating-point number represents the days and the fractional part, to the right of the decimal 
place, represents the time. This is exactly the same way as Excel and OpenOffice Calc represent date and Time 
values. This is called a Serial Date Time value.

Note that due to historical issues Excel does have a mistake in that it includes February 29, 1900, which did not 
exist. Therefore, Excel has 1899-12-31 as day 0 and there will be a 1 day discrepancy between Sierra Chart and 
Excel for dates prior to March 1, 1900.

The Spreadsheet Study, Spreadsheet System/Alert and the Spreadsheet System for Trading studies output 
Date-Time values to column A using this format.

Time Examples: 12 PM would be represented as .5. 1 minute or 00:01:00 would be represented as 1.0/1440.0. 
There are 1440 minutes in a day.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index219e.html?page=doc/TimeZone.html


00:01:10 would be represented as 70.0/86400.0. There are 86,400 seconds in a day. 1 second evaluates to 
1.15740740E-5.

Date Examples: 1900-Jan-2 would be represented as 3.

Comparing Serial Date-Time Values

Since Date-Time values are stored as floating-point numbers, they are imprecise when you are performing 
comparisons to them. Two Date-Time values that are the same when they are formatted as a Date and Time string, 
may not give you an exact comparison due to floating point error. You can see the exact values if you format the 
spreadsheet cell containing the Date-Time value to a number with 9 decimal places.

A solution when doing an equals comparison between 2 Date-Time values between two different sheets in the 
Spreadsheet, is to use a formula similar to the following: =ROUND(A3,8)=ROUND(Sheet2!A3,8) .

Sierra Chart internally stores Date-Time values in the same way as Spreadsheets do. For further information, refer 
to the SCDateTime data type page.

Any of the available Spreadsheet Functions which accept a Serial DateTime Value parameter or return a Serial 
DateTime Value can be used when working with Date-Time values in a Spreadsheet. 

Using the Equivalent of COUNTIF, AVERAGEIF, MAXIF, MINIF, 
SUMIF

[Link] - [Top]
The Spreadsheets in Sierra Chart do not support the following functions: COUNTIF, AVERAGEIF, MAXIF, 
MINIF, SUMIF.

These are not supported due to the complexity of supporting criteria text. However, there is an alternative method 
to effectively perform these functions. 

The Spreadsheet Studies support up to 60 formula columns. It is possible to use additional formula columns with 
the basic supported Spreadsheet functions to accomplish the same result as these unsupported functions. 

The formula =COUNTIF(AA3:AA12,">50") can be implemented in the Sierra Chart Spreadsheets as follows:

In one of the available Spreadsheet formula columns, by default K through Z, enter this formula: 
=IF(AA3>50,1,0). Assuming the prior formula was entered in formula column X, then enter =SUM(X3:X12) in 
another formula column. The result of this last formula will be the same as =COUNTIF(AA3:AA12,">50").

Available Functions

[Link] - [Top]

Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index7f0c.html?page=doc/SpreadsheetExampleFormulasAndUsage.php#UsingTheForecastFunction
https://support.microsoft.com/en-us/office/stdev-function-51fecaaa-231e-4bbb-9230-33650a72c9b0
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexe77c.html?page=doc/StudiesReference.php&ID=28&Name=Moving_Average_-_Weighted


Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).
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Format Description

ABS(Number) (Link)

The absolute value of the given Number. If the given Number is an 
integer, the return value will be an integer. If the given Number value is a 
double, the return value will be a double. Returns #VALUE! if the given 
Number is not a number.

ACOS(Number) (Link)
The arc cosine of the given Number, in radians [0,pi]. Returns #NUM! if 
the given Number is outside the range of [-1,1]. Returns #VALUE! if the 
given Number is not a number.

ACOSH(Number) (Link)
Returns the inverse hyperbolic cosine of the given Number. Returns 
#NUM! if the given Number is less than 1. Returns #VALUE! if the given 
Number is not a number.

ADDRESS(row, column, [ref_type], 
[ref_style], [sheet_name]) (Link)

Returns an address represented as a text string. Returns #NUM! if row or 
column are less than 1. 

ref_type: 
1 = Absolute Row and Column. 
2 = Absolute Row, Relative Column. 
3 = Relative Row, Absolute Column. 
4 = Relative Row and Column. 

AND(Boolean, [...]) (Link)

Returns TRUE if and only if all of the given parameters are equal to 
TRUE. Otherwise, returns FALSE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=AND(E3 > 10, AA3 = 100) (Spreadsheet Study formula)
=AND(C > 100, SG1 < 50) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula) 

ASIN(Number) (Link)
Returns the arc sine of the given Number, in radians [0,pi]. Returns 
#NUM! if the given Number is outside the range of [-1,1]. Returns 
#VALUE! if the given Number is not a number.

ASINH(Number) (Link) Returns the inverse hyperbolic sine of the given Number. Returns 
#VALUE! if the given Number is not a number.

ATAN(Number) (Link) The arc tangent of the given Number, in radians [0,pi]. Returns #VALUE! 
if the given Number is not a number.

ATANH(Number) (Link)
Returns the inverse hyperbolic tangent of the given Number. Returns 
#NUM! if the given Number greater or equal than 1 or less or equal that 
-1. Returns #VALUE! if the given Number is not a number.

AVEDEV(Number, [...]) (Link) Returns the average of the absolute deviations of the numbers from their 
mean. Returns #VALUE! if no numbers are found.

AVERAGE(Number, [...]) (Link)

The average of all of the given Numbers. Null values are not counted as 
part of the average. Returns #NUM! if all the given Numbers are null. 
Returns #VALUE! if one of the Numbers given could not be interpreted as 
a number.

AVERAGE_IGNOREZEROS(Num
ber, [...]) (Link)

The average of all of the given Numbers, except for numbers that are 
equal to zero. Null values are not counted as part of the average. Returns 
#NUM! if all the given Numbers are either null or zero. Returns 
#VALUE! if one of the Numbers given could not be interpreted as a 
number.

CEILING(Number, [Multiple = 1]) 
(Link)

Rounds the given Number up to the next number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded up to 
the next whole integer. If Multiple is an integer, the returned value will be 
an integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

CELL(Text, [ReferenceOrRange]) 
(Link)

Returns information about a cell. If the first argument is "col" or "row" the 
column or row index is returned. If the first argument is "contents" the 
content of the cell is returned, if it is "type" the value type will be returned 
("b" for an empty cell, "l" for a cell with constant text and "v" for other 
values). If the second argument is provided it is either a cell reference to 
return information about the referenced cell or a cell range, to return 
information about the first cell of a range.

CHOOSE(ValueNumber, Value1, 
[Value2, [...]]) (Link)

Returns one of the given Value arguments based on the given 
ValueNumber. If ValueNumber is 1, the first given Value is returned. If a 
cell range references is given as a value, each of the cells within that range 
are treated as individual values for this function. For example, 
CHOOSE(3, A1:A3) will return the value of A3. Returns #REF! if the 
given ValueNumber is outside of the range of the values given. Returns 
#VALUE! if the given ValueNumber is not a number.

COLUMN([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the column of the 
given Reference. If Reference is not given, then the number of the column 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first column (A) is 1.

COLUMNS(Range) (Link) Returns the number of columns in the given Range. Returns #VALUE! if 
the given Range is not a cell range reference value type.

CONCATENATE(Text, [...]) (Link)
Combines the given Text values, in the order that they are given, and 
returns the combination as a single text value. Returns #VALUE! if one of 
the given parameters could not be interpreted as a text value.

CORREL() (Link) See: PEARSON

COS(Number) (Link) The cosine of the given number. Returns #VALUE! if the given number is 
not a number.

COSH(Number) (Link) Returns the hyperbolic cosine of the given Number. Returns #VALUE! if 
the given Number is not a number.

COUNT([Values, [...]]) (Link)
Returns the number of numeric values given in the parameters list. If a 
range is given in the list, this counts the numeric values in the range. 
Numeric values are values that have a value type of integer or double.

COUNTA([Values, [...]]) (Link) Returns the number of non-empty values given in the parameters list. If a 
range is given in the list, this counts the non-empty values in the range.

COUNTBLANK([Values, [...]]) 
(Link)

Returns the number of empty/blank values given in the parameter list. If a 
range is given in the list, this counts the empty values in the range.

CROSSFROMABOVE(range1, 
range2) 

Example: 
=CROSSFROMABOVE(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMABOVE(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMABOVE(ID1.SG1@
3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMABOVE(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from above. Returns a boolean value:
TRUE = The first range crosses the second Range from above.
FALSE = The first range does not cross the second Range from above.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSFROMBELOW(range1, 
range2) 

Example: 
=CROSSFROMBELOW(AA3:AA4,
AB3:AB4) 

Example: 
=CROSSFROMBELOW(E3:E5, 
AA3:AA5) 

Example: 
=CROSSFROMBELOW(ID1.SG1
@3:ID1.SG1@5, 
ID2.SG1@3:ID2.SG1@5) 

Study Alert Condition Formula 
Example: 
CROSSFROMBELOW(SG1, SG2) 
(Link) 

Compares 2 ranges of values. Each range needs to contain at least 2 
numbers and can contain 3 numbers. For the greatest accuracy use a range 
which includes 3 values with this function. Determines if the first range of 
values crosses the second range from below. Returns a boolean value:
TRUE = The first range crosses the second Range from below.
FALSE = The first range does not cross the second Range from below.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

CROSSOVER(range1, range2) 

Example: 
=CROSSOVER(AA3:AA4, 
AB3:AB4) 

Example: 
=CROSSOVER(ID0.SG4@3:ID0.SG
4@5, ID1.SG1@3:ID1.SG1@5) 

Study Alert Condition Formula 
Example: CROSSOVER(SG1, SG2) 
These study Subgraph identifiers are 
automatically interpreted as ranges. 

Study Alert Condition Formula 
example with multiple instances: 
=OR( CROSSOVER(C, -500), 
CROSSOVER(C, -1000), 
CROSSOVER(C, 500), 
CROSSOVER(C, 1000) ) (Link) 

This function compares 2 ranges of values. Each range needs to contain at 
least 2 numbers and can contain 3 numbers. For the greatest accuracy, use 
a range which includes 3 values with this function. Returns a value which 
indicates the type of crossing:
1 = The first Range crosses the second Range from below.
-1 = The first Range crosses the second Range from above.
0 = The ranges do not cross each other.

If one of the range of values for the crossover needs to be a constant, then 
it needs to refer to a study Subgraph or formula column which contains a 
constant value. 

DATE(Year, Month, Day) (Link)

Returns a Serial DateTime Value for the given Year, Month, and Day. 
Returns #NUM! if the given Year, Month, and Day does not specify a 
valid day. Returns #VALUE! if any of the parameters could not be 
interpreted as integer values.

DATEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a date 
string. The Text must be given in the form "m/d/YYYY" including quotes, 
where m is the numerical month (one or two digits), d is numerical day 
(one or two digits) and YYYY is the year - For example "3/22/2018". 
Returns #NUM! if the given Text cannot be interpreted as a valid date. 
Returns #VALUE! if the given Text cannot be interpreted as text value.

DAY(Serial DateTime Value) (Link)
Returns the day of the month for the given serial date-time value. 1 is 
returned for the first day of the month. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

DAYS360() (Link) Returns the number of days between the start date and the end date using a 
360-day year, 30 day month calendar that is used in accounting systems.

DEVSQ(Numbers, [...]) (Link) Returns the sum of the squares of deviations from the average. Returns 
#VALUE! if no numbers are found.

DEGREES(Radians) (Link) Converts the given Radians into degrees about a unit circle. Returns 
#VALUE! if the given Radians is not a number.

EARLIESTNONZEROVALUE(Ra
nge) (Link)

Returns the last non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

EDATE(Date, Months) (Link)

Returns the serial date that is the given number of Months after the 
specified Date. If Months is less than 0, the return value is the date that is 
the indicated number of months before the given Date. If the same day of 
the month does not exist in the resulting month, then the last day of the 
resulting month is returned. Returns #VALUE! if the arguments are not 
integers.

EOMONTH(Date, Months) (Link)

Returns the serial date number of the last day of the month that is a 
number of months after the specified date. If the second argument is less 
than 0, the return value is the date that is the last day of the month the 
indicated number of months before the date. Returns #VALUE! if the 
arguments are not integers.

EVEN(Number) (Link)
If the number is not even, rounds it up to the next even number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

EXP(Number) (Link) Returns the value of e (mathematical constant) raised to the given 
Number. Returns #VALUE! if the given Number is not a number.

FIND(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, FIND begins the search 
for the given SubString at the beginning of the given FullString, but this 
can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-sensitive (use SEARCH for a 
case-insensitive search). Returns 1 if the given SubString is empty. 
Returns #VALUE! if no match is found, or the given StartPosition is 
beyond the length of the given FullString, or one of the strings is not a text 
value, or the given StartPosition is not an integer value. Returns #NUM! if 
the given StartPosition is less than 1.

FISHER(Number) (Link)
Returns the Fisher Transformation for a given number. Returns #NUM! if 
the Number is less than or equal to -1, or greater than or equal to 1. 
Returns #VALUE! if the argument is not a number.

FISHERINV(Number) (Link) Returns the Inverse Fisher Transformation for a given number. Returns 
#VALUE! if the argument is not a number.

FLOOR(Number, [Multiple = 1]) 
(Link)

Rounds the given Number down to the next number that is a multiple of 
the given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1 or not given, the given Number is rounded 
down to the next whole integer. If Multiple is an integer, the returned 
value will be an integer, otherwise it will be a double. Returns #NUM! if 
the given Multiple is zero or negative. Returns #VALUE! if either the 
given Number or Multiple is not a number.

FORECAST(X, KnownYs, 
KnownXs) (Link)

Returns a predicted value using linear regression based on the known X 
and known Y values. Refer to Using the FORECAST Function for more 
information.

FRACTIME(DateTime) (Link)
Returns the fractional time part of the given DateTime value. Returns 0 if 
the given DateTime value is empty. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

GetCorrespondingMatch(SearchCol
umn, SearchValue, NearestOrExact, 
SearchRangeOrderingFlag, 
SameValueResolution, 
ReturnResultColumn, 
ReturnResultRowOffset) (Link)

Searches a range of values for the SearchValue and returns a reference to 
the corresponding cell at the same found row index, or an offset, in 
another column range.

SearchColumn: The column range to be searched. Example: 
AA3:AA102.

SearchValue: The value to search for in the SearchColumn. Only doubles, 
integers and TRUE/FALSE are supported. Specifying a text value returns 
an error. Searching for text is not supported. Any value given for 
SearchValue that cannot be interpreted as a double, integer or TRUE/
FALSE value results in a #VALUE! error. Example: 50.0.

NearestOrExact: 0 = exact match. 1 = nearest match. While iterating 
through the ordered elements, and an exact match cannot be found and the 
NearestOrExact parameter is set to 1, the nearest match will instead be 
returned. Example: 0.

SearchRangeOrderingFlag: 1 = SearchColumn values are ascending. 
(Lowest numbered row has the lowest numbers. Highest numbered row 
has higher numbers). 

0 = SearchColumn is unordered. The first found match will be used. Using 
a value of 0 delivers lower performance. So it is best to always use 1 or -1 
if possible. 

-1 = SearchColumn values are descending. (Lowest numbered row has the 
highest numbers. Highest numbered row has lowest numbers). 

Example: 0. 

SameValueResolution: When there are values which repeat within an 
ordered SearchColumn, this parameter indicates how to resolve that. 1 = 
Use higher numbered row index. 0 = Use lower numbered row index. 
Example: 0.

ReturnResultColumn: The column range where a reference will be 
returned for the corresponding row where the match was found. This 
parameter can be the same as SearchColumn. Example: AA3:AA102.

ReturnResultRowOffset: A positive or negative row offset for the row 
returned by ReturnResultColumn. Example: 0.

Example: = GetCorrespondingMatch(AA$3:AA$402, 9, 1, 0, 0, 
AA$3:AA$402, 0)

HLOOKUP(Value, Range, 
RowInRange, [ApproximateMatch]) 
(Link)

Searches for the given Value in the top-most row of the given Range, and 
returns a reference the the cell at the same column of the found value, at 
the row at the given RowInRange. 

RowInRange is a row index within the given Range, where 1 is the top-
most row of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the top-most 
row of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given RowInRange 
cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given RowInRange 
is beyond the number of rows in the given Range. 

Returns #NUM! if the given RowInRange is less than 1.

HOUR(Serial DateTime Value) 
(Link)

Returns the hour for the given Serial DateTime Value. This function will 
return values in the range 0-23. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

HULL_INTERMEDIATE(Referenc
e, Value) (Link)

Returns the Intermediate calculation values for the Hull Moving Average. 
This is meant to be used in combination with the HULL_RESULT 
function, with this function in one column and the HULL_RESULT 
function in another column. The Reference is to the first (top) cell of the 
data and the Value defines the length of the Moving Average (the number 
of cells to include). The Value used in this function needs to match the 
value used in the HULL_RESULT function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

HULL_RESULT(Reference, Value) 
(Link)

Returns the final calculation values for the Hull Moving Average. This is 
meant to be used in combination with the HULL_INTERMEDIATE 
function, with this function in one column and the 
HULL_INTERMEDIATE function in another column. The Reference is 
to the first (top) cell of the HULL_INTERMEDIATE column and the 
Value defines the length of the Moving Average (the number of cells to 
include). The Value used in this function needs to match the value used in 
the HULL_INTERMEDIATE function. Empty cells are considered to 
have a value of 0. Returns #VALUE if the first parameter is not a 
reference to a cell, or if the second parameter is not an integer, or if any of 
the values within the input range is not a number. Returns #NUM if the 
Value parameter is not large enough for a complete calculation.

IF(Condition, TrueValue, FalseValue) 
(Link)

Returns the value of TrueValue if the given Condition is equal to TRUE. 
Returns the value of FalseValue if the given Condition is equal to FALSE. 
Returns #VALUE! if the condition could not be interpreted as a boolean 
value. 

Multiple IF statements can be strung together to create a series of IF/ELSE 
IF functions. To do this, simply put additional IF statements for the 
FalseValue arguments. For example: IF(A > B, 1, IF(B > C, 2, 0)). This 
would evaluate as: if A is greater than B then 1, else if B is greater than C 
then 2, else 0.

INDEX(Range, Index) or 
INDEX(Range, Row, Column) (Link)

Returns a cell reference within the given Range, either at the given Index 
or the given Row and Column within the Range. If using Index (only one 
parameter after Range) on a Range with multiple rows and columns, the 
items are ordered down by rows first, and then across by columns. 

Index, Row, and Column are all 1-based, meaning using a value of 1 will 
return the first value. Returns #REF! if the given Index, Row, or Column 
is outside of the given Range. Returns #VALUE! if the given Range is not 
a cell reference range type, or if the given Index, Row, or Column could 
not be interpreted as integer values.

INDIRECT(ReferenceText) (Link)

Returns a reference specified by the given ReferenceText. The 
ReferenceText must be a text value that can be parsed as a standard 
reference as used in formulas. This function only supports basic cell 
references, basic cell range references, and basic column range references; 
advanced references are not supported. Returns a #REF! error if the given 
ReferenceText cannot be parsed or is otherwise invalid. Returns 
#VALUE! if the given ReferenceText is not a text value. 

An example ReferenceText is "E3". ReferenceText can be created by a 
formula. For example, if cell H5 contains the number 3, then the following 
formula will return E3: CONCATENATE("E", H5). 

INT(Number) (Link)
Rounds the given Number down to the next whole integer. Returns 
#VALUE! if the given Number is not a number. Returns 0 if Number is an 
empty value, like a reference to a cell that contains no data. 

INTDATE(DateTime) (Link)
Returns the integer date part of the given DateTime value. Returns 0 if the 
given DateTime value is empty. Returns #VALUE! if the given DateTime 
cannot be interpreted as a serial date-time value.

ISBLANK(Value) (Link) Returns TRUE if the given Value is blank, which means no value type. 
Otherwise returns FALSE.

ISEMPTY(Value) (Link) Returns TRUE if the given Value is empty, which means no value type. 
Otherwise returns FALSE.

ISERR(Value) (Link)

Returns TRUE if the given Value is an error value type. Otherwise returns 
FALSE. 

IFERROR(A, B, C) can be written as IF(ERR(A), B, C). 

IFNA(A, B, C) can be written as IF(A=#N/A, B, C). 

ISEVEN(Number) (Link)
Returns TRUE if the given Number is an even number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISLOGICAL(Value) (Link) Returns TRUE if the given Value is a boolean value type. Otherwise 
returns FALSE.

ISNULL(Number) (Link) Returns TRUE if the given Value is null, which means no value type. 
Otherwise returns FALSE.

ISNUMBER(Number) (Link) Returns TRUE if the given Value is an integer or double value type. 
Otherwise returns FALSE.

ISODD(Number) (Link)
Returns TRUE if the given Number is an odd number. Otherwise returns 
FALSE. If the given Number is a double value, only the integer part is 
checked. Returns #VALUE! if the given Number is not a number.

ISRANGE(Value) (Link) Returns TRUE if the type of the given Value is a range type. Otherwise 
returns FALSE.

ISREF(Value) (Link) Returns TRUE if the type of the given Value is a reference type. 
Otherwise returns FALSE.

ISSAMETIMETOHOUR(DateTime
1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the hour. Example: comparing 
12:00:00.000 to 12:59:59.999 would return TRUE, but comparing 
12:59:59.999 to 13:00:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMILLISECOND
(DateTime1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the millisecond. Example: comparing 
12:00:00.000 to 12:00:00.000 would return TRUE, but comparing 
12:00:00.000 to 12:00:00.001 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOMINUTE(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the minute. Example: comparing 
12:00:00.000 to 12:00:59.999 would return TRUE, but comparing 
12:00:59.999 to 12:01:00.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISSAMETIMETOSECOND(DateTi
me1, DateTime2) (Link)

Returns TRUE if the time values for both of the given serial date-time 
values are at the same time, down to the second. Example: comparing 
12:00:00.000 to 12:00:00.999 would return TRUE, but comparing 
12:00:00.999 to 12:00:01.000 would return FALSE. The date component 
of both values is ignored. Returns #VALUE! if either of the given values 
cannot be interpreted as a serial date-time value.

ISTEXT(Value) (Link) Returns TRUE if the given Value is a text value type. Otherwise returns 
FALSE.

LARGE(Numbers, NthLargest) 
(Link)

Returns the Nth largest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the largest number, 2 the second largest and so on. 

Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is larger than 1 or greater than the 
number of numerical values (and booleans) in the array.

LEN(Text) (Link) Returns the number of characters in the given Text string. Returns 
#VALUE! if Text is not a string.

LEFT(Text, Count) (Link)

Returns the given Count number of characters from left side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

LN(Number) (Link)
Returns the natural logarithm (using base e) of the given Number. Returns 
#NUM! if the given Number is less than or equal to 0. Returns #VALUE! 
if the given Number is not a number.

LOG(Number, [Base = 10]) (Link)

Returns the logarithm of the given Number using the given Base. If Base 
is not given, the base defaults to 10. Returns #NUM! if either the given 
Number or Base is less than or equal to 0. Returns #VALUE! if either the 
given Number or Base is not a number.

LOG10(Number) (Link)
Returns the logarithm of the given Number using base 10. Returns #NUM! 
if the given Number is less than or equal to 0. Returns #VALUE! if the 
given Number is not a number.

MATCH(Number, Range, 
[MatchType]) (Link)

It is strongly recommended to use the new GetCorrespondingMatch 
function which is highly optimized and has performance 90% faster than 
MATCH. 

Searches an array/range for Number using MatchType as the comparison 
method, and returns the one-based index into this array/range of numbers 
indicating the position of the match. Returns #N/A! if no match is found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the smallest number in the array/range 
that is greater than or equal to Number. Array/range must be in 
descending order.

• 0 = Returns the index to the number in the array/range that is equal 
to Number. 

• 1 = Returns the index to the largest number in the array/range that 
is less than or equal to Number. Array/range must be in ascending 
order.

MAX(Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given 
Numbers. Returns #VALUE! if one of the given Numbers could not be 
interpreted as a number.

MAXL(Value, Numbers, [...]) (Link)
Returns the number with the maximum value out of all the given Numbers 
that is less than the given Value. Returns #VALUE! if the given Value or 
one of the given Numbers could not be interpreted as a number.

MEDIAN(Numbers, [...]) (Link)

The median value of all of the given Numbers. Null values are not counted 
as part of the median. No value is returned if all the given Numbers are 
null. Returns #VALUE! if one of the Numbers given could not be 
interpreted as a number.

MID(Text, Offset, Count) (Link)

Returns the text string from the middle of the given Text string, starting at 
the given Offset, and including the given Count number of characters. If 
Offset is 0, the result will start at the beginning of the string. If Offset + 
Count is greater than the length of the given Text string, the returned text 
will go up to the end of the given Text string. If Count is 0, or Offset is 
greater than or equal to the length of the sting, an empty string will be 
returned. Returns #NUM! if the given Offset or Count is negative. Returns 
#VALUE! if Text is not a text value, or if Offset or Count could not be 
interpreted as integer values.

MILLISECOND(Serial DateTime 
Value) (Link)

Returns the millisecond for the given Serial DateTime Value. This 
function will return values in the range 0-999. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date-time value.

MIN(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers. 
Returns #VALUE! if one of the given Numbers could not be interpreted as 
a number.

MING(Value, Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than the given Value. Returns #VALUE! if the given Value 
or one of the given Numbers could not be interpreted as a number.

MINUTE(Serial DateTime Value) 
(Link)

Returns the minute for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

MINZ(Numbers, [...]) (Link)
Returns the number with the minimum value out of all the given Numbers 
that is greater than zero. Returns #VALUE! if one of the given Numbers 
could not be interpreted as a number.

MOD(Number, Divisor) (Link)

The remainder of the given Number divided by the given Divisor. Returns 
#DIV/0! if the given Divisor is 0. Calculates the return value using the 
formula Number - Divisor * INT(Number/Divisor) that gives the result 
when the arguments are not integers.

MODE(Values, [...]) (Link)

Returns the value that occurs most frequently among the given Values. 
Returns the first value in the order given if multiple different values are 
tied for the most frequent occurrence. Returns #N/A if there are no values 
that occur more than once. Empty values are not counted. This function 
works with both numeric and text values, but if there is an error value 
among the given values, the first error value is returned.

MONTH(DateTime) (Link)
Returns the month for the given Serial DateTime Value. 1 is returned for 
the first month of the year (January). Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date value.

MOSTRECENTNONZEROVALU
E(Range) (Link)

Returns the first non-zero value in the given Range. Empty cells are 
considered equivalent to zero. Returns a null value if all of the values in 
the Range are either null or zero.

MROUND(Number, Multiple) (Link)

Rounds the given Number to the nearest number that is a multiple of the 
given Multiple, if the given Number does not already satisfy this 
condition. If Multiple is 1, the given Number is rounded to the nearest 
whole integer. If Multiple is an integer, the returned value will be an 
integer, otherwise it will be a double. Returns #NUM! if the given 
Multiple is zero or negative. Returns #VALUE! if either the given Number 
or Multiple is not a number.

MROUNDDOWN() (Link) Refer to FLOOR.
MROUNDUP() (Link) Refer to CEILING.

NETWORKDAYS(StartDate, 
EndDate, [Holidays]) (Link)

Returns work days between the given StartDate and EndDate, including 
both the StartDate and the EndDate, not counting weekends or the 
specified Holidays.

NMATCH(N, Value, Range, 
[MatchType]) (Link)

Same as MATCH, except the search continues until the Nth matching 
item is found, where N is a positive integer. Searches the given Range for 
the given Value using MatchType as the comparison method. Returns a 
one-based index into the given Range indicating the position of the match. 
Returns #N/A! if N matches were not found. 

MatchType: This is optional and the default value is 0. It can be one of 
the following:

• -1 = Returns the index to the Nth smallest value in the range that is 
greater than or equal to the given Value. Values in the given 
Range must be in descending order.

• 0 = Returns the index to the Nth value in the given Range that is 
equal to the given Value.

• 1 = Returns the index to the Nth largest value in the given Range 
that is less than or equal to the given Value. Values in the given 
Range must be in ascending order.

NORM.DIST(X, Mean, StdDev, 
Cumulative) (Link)

Computes the the Normal Distribution for X, Mean, and StdDev. If 
Cumulative is set to 1, the function returns the value of the Cumulative 
Distribution Function (CDF). If Cumulative is set to 0, the function returns 
the value of the Probability Distribution Function (PDF).

NORM.S.DIST(X, Cumulative) 
(Link)

Computes the Standard Normal Distribution for X (with Mean 0 and 
StdDev 1). If Cumulative is set to 1, the function returns the value of the 
Cumulative Distribution Function (CDF). If Cumulative is set to 0, the 
function returns the value of the Probability Distribution Function (PDF).

NOW() (Link)
Returns the current local date and time as a Serial DateTime Value. The 
serial date-time value 2.0 represents 00:00:00 (midnight), January 1st, 
1900, and 2.5 represents 12:00:00 (noon) for that same day.

ODD(Number) (Link)
If the number is not odd, rounds it up to the next odd number. If the 
Number is less than 0 it will be rounded away from 0. Returns #VALUE! 
if the argument is not a number.

OFFSET(From, Rows, Columns, 
[Height], [Width]) (Link)

Returns the reference or the cell range calculated from a reference or a cell 
range (passed as the first argument) and some offset values.

OR(Boolean, [...]) (Link)

Returns FALSE if and only if all of the given parameters are equal to 
FALSE. Otherwise returns TRUE. Returns #VALUE! if one of the given 
parameters could not be interpreted as a boolean value. Examples:
=OR(E3 < 10, E3 > 15) (Spreadsheet Study formula)
=OR(SG1 > 40, SG1 < 20) (Simple Alert formula)
=OR(AND(H > 100, SG1 > 100),AND(L < 80,SG1 < -100)) (Simple Alert 
formula)

PEARSON(Array1, Array2) (Link)
Returns the Pearson product moment correlation coefficient between -1.0 
and 1.0. Returns #VALUE! if the size of the arrays are not equal or the 
arrays are empty. Returns #DIV/0! for certain arrays.

PERCENTILE(Numbers, K) (Link)

Returns the K-th percentile of values in a cell range. Uses linear 
interpolation between values if K is not a multiple of 1 / (n - 1), where n is 
the number of the numerical values found in the cell range. Returns 
#VALUE! if K is not a number. Returns #NUM! if K is less than 0 or 
greater than 1.

PERCENTRANK(Array, X, 
[Significance]) (Link)

Returns the rank of a value in a data set as a percentage of the data set 
size. If the value can be found in between two values of the set, the return 
value will be calculated by linear interpolation. Returns #VALUE! if the 
number is less than the smallest or greater than the biggest number. 
Returns #NUM! if the array is empty. If the third argument is provided it 
will control how many digits will be used to compare values. If the third 
argument is less than 1 the #NUM! error will be returned.

PROB(Values, Probability, 
LowerLimit, [UpperLimit]) (Link)

Calculates the probability that values in a range are between two limits. If 
the upper limit is omitted calculates the probability that values in the range 
are equal to the lower limit. If the Numbers and the Probabilities contain 
different number of data points the function will return #N/A error. If any 
probability value is less or equal to 0 or greater than 1.0 the function will 
return #NUM! error. If the total of the probability is not 1.0 the functions 
returns #NUM! error.

RADIANS(Degrees) (Link) Converts the given Degrees into radians about a unit circle. Returns 
#VALUE! if the given Degrees is not a number.

RAND() Or RAND(Low, High) 
(Link)

Generates a random decimal number. If no arguments are given, returns a 
random decimal number from 0.0 to 1.0. Returns #ARGS! if only one 
argument is given. If the two arguments Low and High are given, returns a 
random decimal number from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE if the given Low or High could not 
be interpreted as numbers.

RANDINT() Or RANDINT(Low, 
High) (Link)

Generates a random integer number. If the single argument Count is given, 
returns a randomly selected integer from 1 to Count. Returns #NUM! if 
Count is less than 1. If the two arguments Low and High are given, returns 
a randomly selected integer from Low to High. Returns #NUM! if Low is 
greater than High. Returns #VALUE! if Count, Low, or High could not be 
interpreted as integer values.

RIGHT(Text, Count) (Link)

Returns the given Count number of characters from right side of the given 
Text string. If Count is greater than the length of the given Text string, 
then the entire string will be returned. If Count is 0, an empty string is 
returned. If the given Count is negative, then the entire length of the given 
Text string, except for -Count characters, will be returned. Returns 
#VALUE! if Text is not a string, or Count is not an integer.

ROUND(Number, [Digits = 0]) 
(Link)

Rounds the given Number to the nearest number with the number of given 
Digits. If Digits is 0 or not given, the given Number is rounded to the 
nearest whole integer. If Digits is positive, the given Number is rounded to 
the nearest number with that many decimal digits. Example: 
ROUND(1.235,1) = 1.2; ROUND(1.235,2) = 1.24. If Digits is negative, 
the given Number is rounded to the nearest number that is a multiple of 
10^(-Digits). Example: ROUND(1235, -1) = 1240; ROUND(1235, -2) = 
1200. If Digits >= 0, the returned value will be an integer, otherwise it will 
be a double. Returns #VALUE! if the given Number is not a number, or if 
the given Digits (when given) is not an integer.

ROUNDDOWN(Number, [Digits = 
0]) (Link)

Rounds the given Number down to the next number with the number of 
given Digits, if the given Number does not already satisfy this condition. 
Rounding down means closer to 0, so a positive number rounded down 
will be less than or equal to the given Number, and a negative number 
rounded down will be greater than or equal to the given Number. If Digits 
is 0 or not given, the given Number is rounded down to the next whole 
integer. If Digits is positive, the given Number is rounded down to the 
next number with that many decimal digits. Example: 
ROUNDDOWN(1.235,1) = 1.2; ROUNDDOWN(1.235,2) = 1.23. If 
Digits is negative, the given Number is rounded down to the next number 
that is a multiple of 10^(-Digits). Example: ROUNDDOWN(1235, -1) = 
1230; ROUNDDOWN(1235, -2) = 1200. If Digits >= 0, the returned value 
will be an integer, otherwise it will be a double. Returns #VALUE! if the 
given Number is not a number, or if the given Digits (when given) is not 
an integer.

ROUNDUP(Number, [Digits = 0]) 
(Link)

Rounds the given Number up to the next number with the number of given 
Digits, if the given Number does not already satisfy this condition. 
Rounding up means farther away from 0, so a positive number rounded up 
will be greater than or equal to the given Number, and a negative number 
rounded up will be less than or equal to the given Number. If Digits is 0 or 
not given, the given Number is rounded up to the next whole integer. If 
Digits is positive, the given Number is rounded up to the next number with 
that many decimal digits. Example: ROUNDUP(1.235,1) = 1.3; 
ROUNDUP(1.235,2) = 1.24. If Digits is negative, the given Number is 
rounded up to the next number that is a multiple of 10^(-Digits). Example: 
ROUNDUP(1235, -1) = 1240; ROUNDUP(1235, -2) = 1300. If Digits >= 
0, the returned value will be an integer, otherwise it will be a double. 
Returns #VALUE! if the given Number is not a number, or if the given 
Digits (when given) is not an integer.

ROW([Reference]) (Link)

Returns the absolute (not relative) number (not index) of the row of the 
given Reference. If Reference is not given, then the number of the row 
containing this formula is returned. Returns #VALUE! if Reference is 
given and is not a cell reference value type. The absolute number of the 
first row (1) is 1.

ROWS(Range) (Link) Returns the number of rows in the given Range. Returns #VALUE! if the 
given Range is not a cell range reference value type.

SEARCH(SubString, FullString, 
[StartPosition = 1]) (Link)

Returns the starting position of the first instance of the given SubString 
text within the given FullString text. The return value is 1-based, meaning 
if the given SubString is found at the very beginning of the given 
FullString, the return value will be 1. By default, SEARCH begins the 
search for the given SubString at the beginning of the given FullString, but 
this can be moved by specifying a value greater than 1 for the optional 
StartPosition parameter. The search is case-insensitive (use FIND for a 
case-sensitive search). Returns 1 if the given SubString is empty. Returns 
#VALUE! if no match is found, or the given StartPosition is beyond the 
length of the given FullString, or one of the strings is not a text value, or 
the given StartPosition is not an integer value. Returns #NUM! if the 
given StartPosition is less than 1.

SECOND(Serial DateTime Value) 
(Link)

Returns the second for the given Serial DateTime Value. This function 
will return values in the range 0-59. Returns #VALUE! if the given 
DateTime cannot be interpreted as a serial date-time value.

SIGN(Number) (Link)
Returns 1 if the given Number is positive, -1 if the given Number is 
negative, or 0 if the given Number is zero. Returns #VALUE! if the given 
Number is not a number.

SIN(Number) (Link) The sine of the given number. Returns #VALUE! if the given number is 
not a number.

SINH(Number) (Link) Returns the hyperbolic sine of the given Number. Returns #VALUE! if the 
given Number is not a number.

SLOPE(KnownYs, KnownXs) (Link)

Returns the slope of the linear regression line through a set of known X 
and Y values. The first parameter is a reference to a range of cells 
containing the known Y values, and the second parameter is a reference to 
a range of cells containing the known X values. Only numeric values in 
the given ranges will be used. Returns #NUM! if the number of known X 
and Y values do not match. Returns #DIV/0! if no numeric values are 
given, or the slope is vertical.

Example:
=SLOPE(E3:E12, A3:A12)
This formula will calculate the slope of the last 10 bar Closes in relation 
the the date-times of those bars, when used in context of the the 
Spreadsheet study. For this example, the range E3:E12 contains the Close 
values of the last 10 bars, and the range A3:A12 contains the 
corresponding date-time values for those same 10 bars. The result will be 
a positive value when the Close values are generally ascending over time, 
and a negative value when the Close values are generally descending.

SMALL(Numbers, NthSmallest) 
(Link)

Returns the Nth smallest number from an array of numbers. The first 
argument is the array, while the last argument controls which number will 
be returned. 1 means the smallest number, 2 the second smallest and so on. 
Empty cells are not counted, TRUE will be considered as 1, FALSE as 0. 
Returns #VALUE! if the last argument is smaller than 1 or greater than the 
number of numerical values (and booleans) in the array.

SQRT(Numbers) (Link)
The square root of the given Number. Returns #NUM! if the given 
Number is negative. Returns #VALUE! if the given Number is not a 
number.

STANDARDIZE(X, Mean, 
StandardDev) (Link)

Returns the normalized value from a distribution characterized by the 
given Mean and StandardDev. The equation for the normalized value is 
[ (X - Mean) / StandardDev ]. Returns #NUM! if the given StandardDev is 
less than or equal to 0.

STDEV(Numbers, [...]) (Link) Refer to STDEV.S.

STDEV.P(Numbers, [...]) (Link)
Returns the standard deviation of a population. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments.

STDEV.S(Numbers, [...]) (Link)

Returns the standard deviation of a sample. Empty values are ignored. 
Returns #VALUE! if one of the Numbers could not be interpreted as a 
number, or if there are fewer than 2 numbers in the arguments. For the 
formula used, refer to STDEV.

SUM(Numbers, [...]) (Link)

The total of all the numbers given added together. If all the given Numbers 
are integer values, then the result will be an integer value. Otherwise the 
result will be a double value. Returns #VALUE! if one of the given 
Numbers could not be interpreted as a number.

SUMPRODUCT(Range1, 
[Range2, ...]) (Link)

Multiplies the corresponding cell values in all of the given ranges, and 
then returns the sum of those products. For example, if three ranges are 
given, the values of the first cells in all three ranges will be multiplied 
together; that product will be added to the product of the second cell in all 
three ranges, and so on until the last cell of all three ranges. Any cells that 
do not contain a numeric value are treated as having a value of zero. 
Returns #VALUE! if any of the arguments are not cell range reference. 
Returns #NUM! if all the ranges do not have the same number of cells.

TAN(Numbers) (Link) The tangent of the given number. Returns #VALUE! if the given number 
is not a number.

TANH(Numbers) (Link) The hyperbolic tangent of the given number. Returns #VALUE! if the 
given number is not a number.

TEXT(Value, Format) (Link)

Returns the given Value as a text value. The given Format text is used for 
formatting numeric values. It is optional and has no effect on other value 
types. 

To format a number with a specific number of decimal places, use a 
format such as ".000" or ".###". For each "0" following the decimal point 
in the Format, that many decimal points will be displayed, even if they are 
insignificant. For example: TEXT(0.05, "0.000") will return "0.050". For 
each number sign (#) following the decimal point in the Format, that many 
decimal points will be displayed, except for trailing zeros. For example: 
TEXT(0.05, "0.###") will return "0.05". 

These two methods can be combined such that ".00##" will format 
numbers with a minimum of two decimal digits and a maximum of four 
decimal digits. Values will be rounded to the maximum number of 
decimal digits that can be shown. 

Zeros placed before the decimal point indicate to use leading zeros for the 
whole number. For example: TEXT(2.5, "000.##") will return "002.5". 

Number signs (#) before the decimal point have no effect. The decimal 
point in the Format text must match the global setting that specifies the 
decimal point character. The decimal point character used in the returned 
value will match the global setting.

TIME(Hour, Minute, Second, 
[Millisecond = 0]) (Link)

Returns a Serial DateTime Value for the given Hour, Minute, Second, and 
Millisecond. If Millisecond is not given, a value of 0 is used for the 
millisecond portion. Returns #NUM! if the given Hour, Minute, Second, 
and Millisecond does not specify a valid time. Returns #VALUE if any of 
the parameters cannot be interpreted as integer values. 

Here is an example of a formula to use in one of the formula columns at 
Sheet row 3 which returns TRUE(1) when the time value in the Date-Time 
column of the Sheet used by the Spreadsheet Study at the corresponding 
row is between the times 9:30:00 and 9:34:59 
=AND(FRACTIME(A3)>=TIME(9, 29, 59, 750), 
FRACTIME(A3)<TIME(9, 34, 59, 250)) 

Milliseconds are used to make this an accurate comparison due to floating-
point error. 

TIMEVALUE(Text) (Link)

Returns a Serial DateTime Value for the given Text, interpreted as a time 
string. Returns #NUM! if the given Text cannot be interpreted as a valid 
time. Returns #VALUE if the given Text cannot be interpreted as text 
value.

TODAY() (Link)
Returns the current local date as a Serial DateTime Value. A serial date 
value is the number of days since 1899-12-30 (day 0). The serial date 
value for January 1st, 1900 is 2.

TRIMMEAN(Range, Percent) (Link)

Sorts the values in the given Range, and returns the average of the inner 
values, excluding a percentage of the outer values (the extremes). The 
number of excluded values is equal to the number of values in the range, 
multiplied by the given Percent, rounded down to the nearest multiple of 
2. 

This way an equal number of values will be excluded from both the high 
and the low end of the range of values. Cells with no value are not counted 
as part of the values in the range. Returns #NUM! if there are either no 
values to average, or the given Percent is less than zero or greater than 
one. Returns #VALUE! if the given Range contains any non-numeric 
values.

TRUNC(Number, [Digits = 0]) (Link)

Returns the given Number truncated to the given number of Digits. If the 
given number of Digits is 0 or not specified, then the Number is truncated 
to a whole number. If the given number of Digits is greater than 0, then 
the given Number is truncated to that many decimal digits. If the given 
number of Digits is less than 0, then the given Number is truncated to the 
multiple of 10^(-Digits). Returns #VALUE! if the given Number is not a 
number, or the given Digits is not an integer.

TRUNCHOUR(DateTime, [Hours = 
1]) (Link)

Returns the given DateTime truncated down to the exact hour. If Hours is 
greater than 1, the given DateTime is truncated down to the interval of the 
given Hours (e.g. 2 hours, 3 hours, etc.). Returns #NUM! if the given 
Hours is less than 1. Returns #VALUE! if the given DateTime is not a 
number, or the given Hours is not an integer.

TRUNCMIN(DateTime, [Minutes = 
1]) (Link)

Returns the given DateTime truncated down to the exact minute. If 
Minutes is greater than 1, the given DateTime is truncated down to the 
interval of the given Minutes (e.g. 5 minutes, 10 minutes, etc.). Returns 
#NUM! if the given Minutes is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Minutes is not an integer.

TRUNCSEC(DateTime, [Seconds = 
1]) (Link)

Returns the given DateTime truncated down to the exact second. If 
Seconds is greater than 1, the given DateTime is truncated down to the 
interval of the given Seconds (e.g. 5 seconds, 10 seconds, etc.). Returns 
#NUM! if the given Seconds is less than 1. Returns #VALUE! if the given 
DateTime is not a number, or the given Seconds is not an integer.

TYPE(Argument) (Link)

Returns the type of an argument encoded as an integer. Empty cells 
considered to have a numerical value returning 1. Return values: 
1 = Number 
2 = Text string 
4 = Logical value 
16 = Error value 
64 = Cell range

VALUE(Text) (Link)
Converts the given Text into a number. Returns #VALUE! if the text 
cannot be properly converted into a number. If a numeric value type is 
given for the Text, that value is simply returned.

VLOOKUP(Value, Range, 
ColumnInRange, 
[ApproximateMatch]) (Link)

Searches for the given Value in the left-most column of the given Range, 
and returns a reference the the cell at the same row of the found value, at 
the column at the given ColumnInRange. 

ColumnInRange is a column index within the given Range, where 1 is 
the left-most column of the given Range. 

If ApproximateMatch is given as TRUE, and no exact match is found, 
the last value within the given Range that is less than the given Value will 
be used. 

When ApproximateMatch is given as TRUE, the values in the left-most 
column of the given Range are assumed to be in ascending order. 

If ApproximateMatch is not given or given as FALSE and the given 
Value is not found, #N/A! is returned. 

Returns #VALUE! if the given Value cannot be resolved to an actual 
value (such as if a range reference is given), or the given 
ColumnInRange cannot be interpreted as an integer value, or the given 
ApproximateMatch cannot be interpreted as a boolean value. 

Returns #REF! if the given Range is not valid, or the given 
ColumnInRange is beyond the number of columns in the given Range. 

Returns #NUM! if the given ColumnInRange is less than 1.

WEEKDAY(Serial DateTime Value) 
(Link)

Returns an integer representing the day of the week for the given Serial 
DateTime Value. The return value will be in the range of 1-7 (1=Sunday, 
7=Saturday). Returns #VALUE! if the given DateTime cannot be 
interpreted as a serial date value.

WEEKNUM(Serial DateTime Value) 
(Link)

Returns an integer representing the week number that contains the given 
Serial DateTime Value. The return value will be in the range of 1-53. A 
date of January 1st of any given year will always return a value of 1. 
Subsequent weeks start at midnight on Sunday. Returns #VALUE! if the 
given DateTime cannot be interpreted as a serial date value.

WEIGHTEDMOVINGAVERAGE(
Range) (Link)

Returns the Weighted Moving Average of the inputted Range of values. 
Returns #VALUE! if the given range of data does not contain numeric 
values. Refer to Moving Average - Weighted for information on the 
calculation.

WORKDAY(StartDate, WorkDays, 
[Holidays]) (Link)

Returns the serial date that is the given number of WorkDays before or 
after the given StartDate. Work days exclude weekends and any given 
Holidays.

YEAR(DateTime) (Link)
Returns the year for the given Serial DateTime Value value. Returns 
#VALUE! if the given DateTime cannot be interpreted as a serial date 
value.

ZTEST(Array, Mu, [Sigma]) (Link)

Calculates the one-tailed z-test for comparing the sample mean of the 
Array to the hypothesized population mean Mu. The third argument is the 
population standard deviation, but if it is omitted, then the sample standard 
deviation of the Array will be used instead. If the array is empty the #N/A! 
error will be returned. A two-tailed test can be done as follows: 
2*MIN(ZTEST(Array, Mu, [Sigma]), 1 - ZTEST(Array, Mu, Sigma)).

*Last modified Saturday, 09th March, 2024.
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Step By Step Instructions to use the Spreadsheet Study

[Link] - [Top]
1. Go to an open chart or open a chart.
2. Select Analysis >> Studies on the menu.'
3. Select Spreadsheet Study Studies Available list. Press the Add button. If you want to create a System or 

Alert, then you will need to add the Spreadsheet System/Alert study instead. For more information about 
Systems and Alerts, refer to the Spreadsheet Systems and Alerts page.  

4. Highlight Spreadsheet Study or Spreadsheet System/Alert in the Studies to Graph list. Press the 
Settings button.

5. In the Study Settings window on the Settings and Inputs tab, there is a text box for the Spreadsheet 
Name. Enter a name in the text box without an extension (refer to image below). This is the name of the 
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Spreadsheet that will be opened or created, to contain the data and formulas. The name should be related to 
what your custom study will do. For example, you can enter MovingAverage to indicate it is for a moving 
average. If there is no Spreadsheet with this name already, then a new Spreadsheet will be created. The 
Spreadsheet will be automatically opened or a new one will be created.  

6. If you want to use a Spreadsheet you created before and previously saved, then press the Select button 
beside the Spreadsheet Name box and select it.

7. On the Settings and Inputs tab, set the the Inputs and other settings as you require. For a description of the 
available Inputs for the Spreadsheet Study study, refer to Spreadsheet Inputs for general Inputs, and 
Spreadsheet Study Inputs that are Specific to Systems, Alerts, and Automated Trading for Inputs specific to 
Systems and Alerts. Spreadsheet Inputs for Systems and Alerts only apply when using the Spreadsheet 
System/Alert study.  

8. Select the Subgraphs tab. Adjust the settings for each Subgraph as you require. Each Subgraph 
corresponds to a formula column on the Spreadsheet. If you want a formula column to be visible on the 
chart, then set its Draw Style to something other than Ignore or Hidden. For example, use a Draw Style of 
Line . Otherwise, set the Draw Style to Ignore.  

9. Coloring Bars Based on Certain Conditions: If you wish to create a study which colors bars based upon a 
certain condition, then you will want to set the Draw Style for the Subgraphs you will be using to Color 
Bar. If you wish to color bars just one color, then you will just need only one Subgraph and the Draw Style 
for the others should be set to Ignore. If you wish to color the bars 2 colors, then you will need 2 formula 
columns and you will want to set the Draw Style for 2 Subgraphs to Color Bar and set the Subgraphs to the 
colors you want. Keep in mind for a Color Bar Spreadsheet study, you must be using the Spreadsheet 
Study study. You can also color bars by using the Color Bar Based on Alert Condition study.

10. Press the OK button to close the Study Settings window for the Spreadsheet study.
11. If there are other studies you want to add to the chart that have not already been added or studies you want 

to reference in the Spreadsheet formulas, then add them now and adjust the settings as you require them for 
each study. Simply select them from the Studies Available list or through Add Custom Study and press 
the Add button.

12. These studies will be outputted beginning at column AA on the Spreadsheet, by default. If the Number of 
Formula Columns Input is set to a number greater than 16, then the studies will be outputted to a column 
higher than AA.  

13. If you wish to have access to Bid Volume and Ask Volume, then add the Bid Volume and Ask Volume 
studies to the chart as well.

14. The order in which studies are outputted beginning at column AA on the Spreadsheet depends upon the 
order they are listed in Studies to Graph.

15. It is strongly recommended when referencing the data from Study Subgraphs in the Study columns to use 
the New Spreadsheets referencing method for Study Subgraphs. The reason this is recommended is because 
if some studies are reordered or removed, then the particular Sheet columns they are outputted can change 
which will affect traditional cell reference methods. However, with this new referencing method which 
refers to the Study by its own ID and Subgraph, there is no effect if a particular Study moves in relation to 
the Sheet columns.

16. If you added a study to the chart for the purpose of only referencing it in your Spreadsheet formulas and do 
not want to make it visible on the chart, then in the Study Settings for the study enable Hide Study.

17. Type a name that you want to save your Spreadsheet Study as into the Save Studies As Study Collection 
>> Name text box. You can also select an existing name from the drop-down list. This name can be the 
same as the Spreadsheet Name you entered earlier, or a similar name. It does not have to match.  

18. In order for the use of Study Collections to work properly with the Spreadsheet studies, the Chart Data 
Output Sheet Number Input with the Spreadsheet Study needs to be set to 0.

19. Press the Save Single button or Save All button. If your Spreadsheet formulas will use the results of other 
studies on the chart, then you must press the Save All button when saving the Study Collection. For more 
information, refer to Study Collections.

20. Using a Study Collection will let you apply your Spreadsheet Study or Spreadsheet System/Alert and all 
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the settings, to the chart or any other chart with a single step by selecting the Study Collection name from 
the Sierra Chart Analysis menu.

21. If you apply the Study Collection to multiple charts, they will use the same Spreadsheet file. Each chart will 
use a separate Sheet# within the Spreadsheet. Chart #1 will use Sheet1, chart #2 will use Sheet2 and so on.

22. Press the OK button on the Chart Studies window.
23. The Spreadsheet window will be opened in the background. Go to it by selecting CW >> [Spreadsheet 

Name] on the menu. The name will be what you have entered in a prior step plus a .scss extension.  

24. A Spreadsheet contains multiple Sheets. The Sheet number (Sheet#) the chart data is outputted to, is the 
same number as the Chart Number. For example, Chart #2 will be outputted to Sheet2 in the Spreadsheet. 
This is a very important functional item to understand.

25. The Sheets are selected with a list box at the top left of the Spreadsheet window. Refer to the image below.  

26. All of the individual studies on the chart are also outputted to the same Sheet# beginning at column AAby 
default. The starting column can be further to the right if the Number of Formula Columns Input is set to 
a number higher than 16. For example, if the Number of Formula Columns is 17, the studies will start at 
AB.

27. It is possible to output chart data to a different Sheet# that differs from the Chart Number. By default chart 
data is outputted to the Sheet# with the same number as the Chart Number when the Chart Data Output 
Sheet Number Input with the Spreadsheet study is set to 0. However, if this is set to a different number, 
then chart data will be outputted to the Sheet# which corresponds to the Chart Data Output Sheet 
Number Input.

28. If you were to rename the Sheet# that the chart data is outputted to with Spreadsheet >> Rename, then 
what will happen is that a new Sheet will be inserted with the name Sheet# where # is equal to the Chart 
Number or the Chart Data Output Sheet Number if it is not set to zero.

29. If the Sheet# in the Spreadsheet window has been previously used by the Spreadsheet Study, then whatever 
data that was previously outputted, saved, and not overwritten with the current data in the chart will still be 
there. You will have to manually delete that data if you want. Simply highlight the cells you want to delete 
and press the Delete key on the keyboard.

30. The Date and Time of each chart bar are outputted to column A. The rest of the chart bar values are placed 
in the subsequent columns.

31. You will be entering your formulas in columns K through Z on the Sheet. More formula columns are 
available by setting the Number of Formula Columns Input to a higher number.

32. Formulas must go in row 3 and not any other row. By default, only the first 4 Spreadsheet Study formula 
columns are graphed on the chart (K, L, M, N). The remaining columns (M through Z, assuming the default 
of 16 formula columns) can be optionally graphed as well. To graph these columns on the chart, go to the 
Study Settings window for the Spreadsheet Study on the chart and set Draw Style to the desired style for 
the corresponding Subgraph.  

33. The Draw Style for the K, L, M, N Subgraphs can be set to Ignore to not graph them on the chart. Any 
spreadsheet column that is not graphed can be used for background calculations required for your analysis 
method.

34. A Spreadsheet file contains multiple Sheets, each named Sheet#. The Sheet you must enter your formulas 
on might be different than the Sheet the chart data is copied to. Be sure to refer to the Formula Source Sheet 
Number Input description for clarification on this.

35. By default, when you add the Spreadsheet Study to a chart, then the Sheet # the chart data is copied to, are 
where the formulas need to be entered unless the Spreadsheet Study was applied to the chart as part of an 
existing Study Collection. In this case the Sheet# for your formulas may be different.

36. The chart data is outputted to the Spreadsheet beginning at row 3. Your formulas must be entered in row 3 
when entering the formulas in the Spreadsheet Study formula columns K through Z. 

37. The Number of Rows Input in the Study Settings window sets the number of rows the formula is copied 
down to. For example: if you enter =ID0.SG4@3 + 2 in K3 and the Number of Rows study Input is set to 
1000, then it will be copied all the way down to K1002. The reference to ID0.SG4@3 will automatically be 
adjusted for each row.

38. For an understanding of references like ID0.SG4@3, refer to References to Study Subgraph Columns when 
using the Spreadsheet Study. In this case, this refers to the main price graph and the fourth Subgraph, which 
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is the last trade price. It is essential that you use this method of referencing study Subgraphs.
39. If you need more formula columns, then you can increase the Number of Formula Columns Input with 

the Spreadsheet Study.
40. Example Formula: To create a five bar moving average of closing prices on the chart: Enter: 

=AVERAGE(ID0.SG4@3:ID0.SG4@7) in cell K3. Referred to the image below. For instructions to enter 
the formula, refer to Entering Data. 

The range ID0.SG4@3:ID0.SG4@7 is the last 5 closing prices from the chart.  

41. For the formula to automatically fill down the formula column and for the chart to automatically update, it 
is necessary that Global Settings >> Spreadsheet Settings >> Spreadsheet Study >> Recalculate the 
Chart When a Formula Column is Changed option be enabled. If it is not, go to the chart as explained in 
the next step, and select Chart >> Recalculate. 

42. To see the result of this formula on the chart select the chart from the CW menu.
43. The moving average will be drawn in Chart Region 2. To put it in Chart Region 1 over the price bars, go to 

chart window. Select Analysis >> Studies on the menu. Select the name of your Spreadsheet in the Studies 
to Graph list box (the Spreadsheet Study will have been renamed to the Spreadsheet name). Press the 
Settings button. Set the Chart Region setting to number 1. Press OK. Press OK.

44. The formula example given above is very simple. You can use formulas to perform most any kind of 
calculation that you require. Refer to the Working with Spreadsheets documentation page for complete 
information on using Spreadsheets, creating and entering formulas, and the available Spreadsheet Functions 
to use in formulas.

45. Color Bar Formula Example: If you are creating a Spreadsheet Study to color bars based on certain 
conditions, then your formula should return TRUE or FALSE. For example if you wish to color bars that 
have a Last Price above 100, then you would use this formula: =ID0.SG4@3>100. 

In the case of coloring bars with one color based on a single formula, you probably would just simply want 
to use our Color Bar Based on Alert Condition study which will color bars based on the specified Alert 
Condition using similar formulas.

46. You are able to reference studies in the chart that contains the Spreadsheet Study, in the Spreadsheet 
formulas. Remember that all of the studies on the chart are outputted beginning at column AA on the 
corresponding Sheet#. 

They can be outputted beginning at a more rightmost Column, if the Number of Formula Columns 
Spreadsheet Study Input is set to a number higher than 16. The order in which studies are outputted 
beginning at column AA depends upon the order they are listed in the Studies to Graph list on the Chart 
Studies window.

47. If your formula returns a value of zero, then the zero value will not be drawn in the study graph on the chart 
unless you set the Draw Zeros Input with the Spreadsheet Study to Yes.

48. When entering numbers and formulas, keep in mind to use the proper delimiters in the numbers for the 
decimal point and between the function parameters for formulas. Refer to Decimal Point and Function 
Parameter Delimiters.

49. The Spreadsheet will need to be saved when you close the Spreadsheet or Sierra Chart, so you do not lose 
any of your formulas. First, go to the Spreadsheet window. Select File >> Save on the menu to save the 
Spreadsheet. You will also be asked to save changes when you close Sierra Chart or the Spreadsheet.

50. Enter a custom name for any of the available formula columns that you use. To name column K, type the 
name in cell K2. These names will be displayed as the Subgraph names for the study graph in the chart.  

51. Click on the links to download the Study Collection and Spreadsheet files that demonstrate exactly the 
example we have given in the step-by-step instructions here. These files need to be saved to your Data 
Files Folder. You can find the location of this folder under Global Settings >> General Settings.

Clearing Old Study and Other Data from Spreadsheets

[Link] - [Top]
It is a good idea to clear any remaining data in the cells of the Sheets in a Spreadsheet which are no longer being 
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used. This improves overall Spreadsheet performance and reduces the amount of time to save a Spreadsheet. 

To reduce the number of rows used in a Sheet which are being used by the Spreadsheet Study, reduce the Number 
of Rows Spreadsheet Study Input. When you reduce this Input, the unused rows will automatically be cleared from 
the Sheet. You can verify this and delete any rows which might remain. 

When using one of the Spreadsheet studies on a chart, and you have added other studies to the chart, then when 
you remove those other studies from the chart, there may be still some study data displayed from the prior studies 
which have been removed, beginning at column AA on the Sheet being used by the Spreadsheet study in the 
Spreadsheet. 

Follow the steps below to remove any old and unused to data in a Sheet.

1. Go to column AA in the corresponding Sheet in the Spreadsheet window that is linked with the 
Spreadsheet Study you are using.

2. Select all of the columns beginning with column AA that contain data for studies that are no longer on the 
chart. You can select the column by left clicking on the column header with the Pointer. While holding the 
left pointer button, you can drag it towards the right to select additional columns.

3. Press the Delete key on the keyboard to delete the data.

Automatic Hiding of Spreadsheet Windows

[Link] - [Top]
A Spreadsheet window that is being referenced by a Spreadsheet study on a chart that is not visible because the 
chart is in a chartbook which is not currently visible, will be hidden. However, there is a way around this and allow 
the Spreadsheet window to always be visible. in the currently visible chartbook, at the Spreadsheet study to a chart 
and have it reference the same Spreadsheet name. In the Spreadsheet study you may want to set the Chart Data 
Output Sheet Number Input to an unused Sheet in the Spreadsheet window, to prevent overwriting the 
information from the chart that is also using it in another chartbook.

Decimal Point and Function Parameter Delimiters

[Link] - [Top]
When entering Spreadsheet formulas, it is necessary to use the correct decimal point and function parameter 
delimiter that corresponds to the setting in Global Settings >> Spreadsheet Settings >> Decimal and Function 
Delimiters . Refer to the image below.

When changing this setting, existing formulas on the Spreadsheets are changed to use the selected delimiters.

Order of Study Data Outputted to Spreadsheet
[Link] - [Top]
The data for all studies on a chart are outputted to the Sheet in the Spreadsheet being used by the Spreadsheet study 
on a chart. The default column this begins at is column AA but could be a later column depending upon the 
Number of Formula Columns Input setting for the Spreadsheet Study.

The data for each study Subgraph with a name is outputted to the Sheet unless the Draw Style is set to Ignore and 
Do Not Output Subgraphs set to Ignore is set to Yes.

The order that the study Subgraphs are outputted to the Sheet is the order in which the studies are listed in the 
Studies to Graph list in the Analysis >> Studies window. Adding, removing, or reordering studies changes the 
position of the studies outputted to the Sheet. For this reason, it is important to use New Spreadsheets and reference 
Study Subgraphs using the References to Study Subgraph Columns when using the Spreadsheet Study method.

There is a blank column between each study outputted to the Sheet.
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When using the Study/Price Overlay study, it is possible when opening a Chartbook, that the number of 
Subgraphs it contains will change because the study it is referencing may not be loaded when its data is outputted 
to a Sheet. This has the effect of causing the outputted study data to shift causing data to be outputted to Sheet 
columns which later are not being used when the charts are all loaded in the Chartbook. This can cause confusion.

In this particular case described above, what you need to do is select the column headers where the study data is 
outputted to highlight the columns containing the study data. Press the Delete key on the keyboard to delete the 
data. Go to the chart that contains the Spreadsheet Study referencing that particular Sheet that you deleted study 
data from and select Chart >> Recalculate. This process will clear data from all columns which are not actually 
being used to make it clear which columns are being used.

Imprecision of Floating-Point Numbers and Comparisons

[Link] - [Top]
Floating point numbers, numbers with digits after the right side of the decimal point, in Sierra Chart are stored in 
most cases as 4 byte single precision floating point numbers. Main price graph and study graph data are stored as 4 
byte single precision floating point numbers.

When these numbers are outputted to Sheets in Spreadsheets, these numbers are also stored as floating-point 
numbers.

It is important to understand what is known as floating point error. Refer to Accuracy Problems in the Floating 
Point Wikipedia article. For example, the number .01 may internally be represented in a single precision floating-
point variable as .0099998.

Formulas which perform calculations on numbers, very likely also will have floating-point error in the result even 
though you may not visually see it.

To visually correct this accuracy problem, select a cell or a column of cells containing the numbers in a Sheet and 
select Spreadsheet >> Number Format on the menu. Choose the appropriate Number Format you want to use to 
format the numbers as you require and hide the effect of this accuracy problem.

The above also applies to the display of the study values on the chart. To visually correct this accuracy problem, 
change the Value Format setting for the study to format the numbers as you require and hide the effect of this 
accuracy problem.

Spreadsheet formulas will always work with the unformatted numbers. These numbers can be imprecise even when 
referencing cells that have an applied Number Format.

The Number Format has no effect upon the internal calculations. For example, the number .01 may internally be 
represented as .0099998. So it becomes necessary to consider this when writing a formula. For example if you 
want to determine if .0099998 and .0100001 are equal, the formula should be written as =ABS(.0099998 - 
.0100001) < .005. A similar kind of technique can be used for other kinds of comparisons.

When using the Formula Expression Tree, the precision of the displayed numbers is not necessarily the actual full 
precision. There could be additional decimal places of precision beyond 6 places which are not displayed. This is 
something to keep in mind.

Rounding of Values to Tick Size

[Link] - [Top]
Use the following Spreadsheet formula to round a value to the Tick Size.

=MROUND([cell reference],$J$21).

If the Tick Size value that is displayed in cell J21 shows floating point rounding errors itself, then it is necessary to 
use two cells to perform the rounding to the nearest tick size. A floating point error is due to how computers handle 
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floating point variables (numbers with decimal places), in which you may see something like .2500011, instead of 
just 0.25. To clean up the Tick Size values when they are less than 1.0 and then perform a final adjustment based 
on the corrected Tick Size, follow these instructions:

• In cell H21, enter the following: =1/ROUND(1/J21, 0).
• Use the following formula in an appropriate cell to round a value to the nearest Tick Size: 

=MROUND([cell reference], $H$21).

Using a Formula in Formula Columns Row 2

[Link] - [Top]
Just as you can enter a custom name for any of the available formula columns that you use, as described in the 
Step-by-Step Instructions, you can also use a formula to generate the name.

In the same way as you enter a name for column K, you can instead type a formula for the name in cell K2. The 
result of the formula will be displayed in the cell as well as the Subgraph name for the study graph in the chart.

For this to work, the formula must result in a text value. If the result of the formula is not a text value, but a 
number, error, empty value, or something else, the formula will be replaced with the default name of the column. 
The spreadsheet formula function TEXT may be used to convert numbers to text values, if necessary.

For example, if you are using cell K1 to store information used by your formulas that is also relevant to the name 
of the column, you could use that value as part of the name. You can do this by using one of two following 
formulas depending on whether the data in cell K1 is a number or is text:

• Data in K1 is a number: K2: = TEXT(VALUE(K1)) + " Bar Average"
• Data in K1 is text: K2: = K1 + " Bar Average"

So if the value in K1 is 10, the name for the formula column and Subgraph will be 10 Bar Average.

The Subgraph name in the chart may not update right away, but you can manually update the chart by selecting 
Chart >> Recalculate from the menu.

Preventing Effect of Changes to Study Order and Subgraphs Outputted 
on Formula References to Study Subgraphs

[Link] - [Top]
When using one of the Spreadsheet Studies, and the formulas are referencing study Subgraph values which begin 
at column AA (assuming Number of Formula Columns is set to 16), then as the studies are reordered on the chart, 
added or removed, or there are a different number of Subgraphs outputted to the Sheet by a particular study, this 
will affect formula references if using the A1 referencing method.

The proper solution to this is to reference study Subgraph cells using the References to Study Subgraph Columns 
when using the Spreadsheet Study method. This is absolutely essential. You should never reference study 
Subgraphs by using the A1 reference notation. One day you will regret this if you do.

Additionally there are the following Spreadsheet Study Inputs and Study Settings for controlling the Study 
Subgraphs output to a Sheet: 

1. Do Not Output Subgraphs Set To Ignore Input. This is useful when the Study Subgraph Draw Style is set to 
Ignore. 

2. Include in Spreadsheet Study Setting 
3. Subgraph >> Include in Spreadsheet Study Subgraph Setting 

Solving Study Not Displaying On Spreadsheet Sheet

[Link] - [Top]
If a particular study that has been added to the chart is not displaying on the particular Sheet the chart data is being 
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outputted to in the specified Spreadsheet used by the Spreadsheet Study, then follow the instructions below.

These instructions also are applicable to when you do not want to output a particular Study or particular Study 
Subgraph to the Sheet used by the Spreadsheet Study. 

1. Open the Study Settings window for the study that is not displaying.
2. Select the Settings and Inputs tab.
3. Make sure Include in Spreadsheet is enabled as in the image below. Or disable it if you do not want the 

study outputted to the Sheet used by the Spreadsheet Study.  

4. Select the Subgraphs tab.
5. Select a particular subgraph from the list.
6. Make sure Include in Spreadsheet is enabled as in the image below. Or disable it if you do not want the 

study Subgraph outputted to the Sheet used by the Spreadsheet Study. 

7. If the spreadsheet Study Input Do not Output Subgraphs Set to Ignore is set to Yes, then make sure the 
Draw Style for any Subgraphs you want to see in the Spreadsheet are not set to Ignore.

8. Additionally, another reason why a Study or its Subgraphs are not outputted or not fully outputted to a 
Sheet is due to calculation order. This is explained in the Study Calculation Precedence section.

*Last modified Wednesday, 22nd February, 2023.
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Spreadsheet System for Trading Test Procedure
• Testing

Testing

[Link] - [Top]
1. Download these files:

◦ SpreadsheetSystemForTradingTesting.cht 
◦ SpreadsheetTradeTest.scss

2. Save them to your Sierra Chart Data Files Folder. You can find the location of this folder through Global 
Settings >> General Settings >> Data Files Folder.

3. Select Trade >> Clear Trade Simulation Orders and Data.
4. Enable Trade >> Auto Trading Enabled.
5. Enable Trade >> Trade Simulation Mode On.
6. Select Global Settings >> Data/Trade Service Settings.
7. Set the Service to SC Data - All Services. Press OK.
8. Select File >> Open Chartbook. And open the file SpreadsheetSystemForTradingTesting.cht.
9. Go to the EURUSD chart and scroll the chart back in time.
10. Enable Trade >> Attach Trade Window to Chart.
11. Select Chart >> Replay Chart>> Replay Chart (Control Panel). If you do not see the Replay Control 

Panel, then select Window >> Reset Windows and open it again.
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12. On the Replay Control Panel, set the Speed to 60.
13. Make sure the option Use Start Date-Time is unchecked. 
14. Press the Play button on the Replay window.
15. Select CW >> SpreadsheetTradeTest to go to the Spreadsheet.
16. Make sure Sheet1 is selected using the list box at the top left of the Spreadsheet window.
17. Repeat the following steps for each test:

1. In cell J26 enter the value 10000. You need to left click on the cell 2 times to open the edit box.
2. Left click 2 times in cell K3. Enter a 1 and press OK.
3. An order will have been submitted and the Trade Position will be established. You can confirm this 

by looking at cell J5 for the current Trade Position Quantity. It will contain a nonzero value. 
4. If an order has not been submitted, then check the Trade >> Trade Service Log for the reason. If 

the order has been submitted, skip this step. 

Also make sure you are entering the 1 on the correct Sheet in the Spreadsheet and in the correct cell. 
Refer to the Formula Source Sheet Number Input with the Spreadsheet System for Trading study. 
It is this particular Sheet where you need to enter these values. 

5. Left click 2 times in cell L3. Enter a 1 and press OK.
6. An order will have been submitted and the Trade Position will become flat. You can confirm this by 

looking at cell J5. It will be 0.
7. Left click 2 times in cell M3. Enter a 1 and press OK.
8. An order will have been submitted and the Trade Position will be established. You can confirm this 

by looking at cell J5. It will contain a nonzero value.
9. Left click 2 times in cell N3. Enter a 1 and press OK.
10. An order will have been submitted and the Trade Position will become flat. You can confirm this by 

looking at cell J5. It will be 0.
11. Clear the 1 values from cells K3 through N3 by selecting them and pressing the Delete key on the 

keyboard.
18. If there is any problem with submitting orders, the reason will be given in Trade >> Trade Service Log. 

For additional information about this, refer to Ignored Signals With Spreadsheet Systems or Alerts.
19. The generated order signals will also be listed in Window >> Show/Hide Alerts Manager >> Alerts Log.

*Last modified Wednesday, 21st December, 2022.
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Spreadsheet Study Inputs

[Link] - [Top]
This section documents the available Study Inputs for the Spreadsheet Study, Spreadsheet System/Alert, and the 
Spreadsheet System for Trading studies.

To access the Study Inputs for one of the Spreadsheet studies, refer to Adding/Modifying Studies. The Inputs are 
located on the Settings and Inputs tab of the Study Settings window.

This page does not document the Inputs that are specific to the Spreadsheet System/Alert and Spreadsheet 
System for Trading studies.

Inputs specific to those particular studies, can be found in the Study Settings Inputs that are Specific to Systems, 
Alerts, and Automated Trading section.

Chart Data Output Specification Type

[Link] - [Top]
This Input controls whether the Sheet the chart data is outputted to, is specified by number or by a specific name.

The choices are By Number or By Name.

In the case of By Number, the name of the Sheet name will be Sheet# where # equals the specified number 
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through the Chart Data Output Sheet Number Input.

In the case of By Name, the name of the Sheet will be the exact name specified by the Chart Data Output Sheet 
Name Input.

Chart Data Output Sheet Number

[Link] - [Top]
This Input sets the specific Sheet in the Spreadsheet specified by the Spreadsheet Name setting on the Study 
Settings window, to output the chart data to. The default setting is 0 which means that the chart data will be 
outputted to the same Sheet number as the Chart Number that contains the Spreadsheet study. 

Therefore, if the Chart Number is #3 (this is displayed at the top of the chart), the data will be outputted to a Sheet 
in the Spreadsheet named Sheet3.

The default names for Sheets within Spreadsheets, follow the format Sheet#. Where the # is equal to the Chart 
Number. When sheets are added and removed, references to existing Sheets by the Spreadsheet Study continue to 
remain valid.

Do not use more than one instance of the Spreadsheet study on a chart which outputs chart data to both the same 
Spreadsheet and the same Sheet number. This will cause a problem where when new bars are added to the chart, 
each Spreadsheet study will shift the rows down causing what appears to be duplicate data in the Sheet. 

When using the same Spreadsheet from multiple Chartbooks, make sure that each chart with the same Chart 
Number which has a Spreadsheet Study on it, does not output to the same Sheet used by other Spreadsheet studies 
in different Chartbooks. Each instance of the Spreadsheet Study must use its own separate Sheet. 

For example, if Spreadsheet ABC is used by Chart #1 in Chartbook1 and Chart #1 in Chartbook2, and they both 
are outputting data to Sheet1, this is going to be inefficient and cause conflicts. What happens in this case is that 
every time each of these Spreadsheet Studies outputs data to the same Sheet, they will fully output all rows at once 
which is inefficient. Make sure one of these charts is outputting data to a different Sheet by changing the Chart 
Data Output Sheet Number Input.

Chart Data Output Sheet Name

[Link] - [Top]
When the Input Chart Data Output Specification Type is set to By Name, then the Chart Data Output Sheet 
Name text string Input specifies the name of the Sheet within the Spreadsheet the chart data will be outputted to.

Number of Formula Columns

[Link] - [Top]
The default number of formula columns that can be used on a Sheet used by the Spreadsheet studies is 16 (column 
K through Z). This can be increased up to 60. The additional columns are after column Z on the Sheet.

Number of Rows

[Link] - [Top]
The Number of Rows Spreadsheet Study Input sets the number of rows to output to the Sheet in the Spreadsheet 
window used by the Spreadsheet Study. Each row in a Sheet corresponds to a chart bar / column.

The more rows outputted, the more CPU time is required for output to and Input from a Sheet every time a new bar 
is added to the chart or during a full recalculation of studies. The first row on the Spreadsheet is the last (most 
recent) bar / column in the chart.

Not all of the data loaded into the chart window is necessarily outputted to a Sheet. Therefore, the Days to Load 
setting in Chart >> Chart Settings , does not itself control the amount of data outputted to a Spreadsheet. The 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/39/index9099.html?page=doc/ChartStudies.html#SpreadsheetName


Number of Rows Input does.

Therefore, the maximum amount of data outputted to the Sheet is going to be the minimum of Days to Load and 
the Number of Rows Input. 

During real-time updating of a chart or during a replay, as new bars are being added to the chart, the previous 
values at the end of the Formula Columns K and Z (can be a higher column number if the Number of Formula 
Columns Input is greater than 16) which are no longer displaying on the Sheet, will still be displayed by the 
Spreadsheet Study Subgraphs until the chart is fully recalculated. So therefore the number of data elements 
displayed by the Spreadsheet Study on a chart can exceed the Number of Rows setting.

If you are using multiple instances of the Spreadsheet Study, all or some of them are using the same Spreadsheet 
Name set in the Study Settings window for the Spreadsheet Study, meaning they are using the very same 
Spreadsheet file, these Spreadsheet studies are being used in different Chartbooks, the Spreadsheet studies are used 
on the same Chart Number in these different Chartbooks, then this will cause each Spreadsheet Study to be fully 
recalculated at each chart update.

For example, this will happen if a Spreadsheet Study is on chart #1 in one Chartbook and chart #1 in another 
Chartbook and both are using the very same Spreadsheet Name. In this case if you have the Number of Rows 
Input set to 5000, then all 5000 rows will be processed at each chart update for each chart. This can consume a lot 
of CPU time and make Sierra Chart less responsive and run slower. 

Therefore, it is a good idea to keep the Number of Rows Input set to a small number in this particular case, or use 
a different Spreadsheet Name for the Spreadsheet studies in different Chartbooks.

First Study Row to Graph

[Link] - [Top]
If the number of rows is 400 and you only want to graph on the chart all but the last 10 rows (the rows at the 
bottom of the Spreadsheet column), then set this to 10. For example if you have an 11 period moving average, then 
the last 10 moving average values on the Spreadsheet will not contain useful data. So you will want to set this to 10 
to prevent graphing the data that is not accurate. 

Formula Source Sheet Specification Type

[Link] - [Top]
This Input controls whether the Sheet that contains the formulas, is specified by number or by a specific name.

The choices are By Number or By Name.

In the case of By Number, the name of the Sheet name will be Sheet# where # equals the specified number 
through the Formula Source Sheet Number Input.

In the case of By Name, the name of the Sheet will be the exact name specified by the Formula Source Sheet Name 
Input.

Formula Source Sheet Number

[Link] - [Top]
The Formula Source Sheet Number Input specifies the Sheet number (Sheet#) in the Spreadsheet where the 
formulas for use by the Spreadsheet Study, are located.

The purpose of this Input is to set a different Sheet within the same Spreadsheet to reference the formulas from. In 
the case where you want to use the Spreadsheet Study on multiple charts within a Chartbook, use the same 
Spreadsheet Name, and share the same formulas, then this Input allows each instance of the Spreadsheet Study to 
reference the same formulas on the same Sheet so you only need to enter and update the formulas in one location. 



This Input is displayed in cell D1 on the Sheet where the chart data is outputted to. Example: Formula Source 
Sheet #1. Enter and modify formulas for this sheet on Sheet1.

Below is an example of selecting the active sheet in the Spreadsheet. 

The formulas in columns K through Z (assuming 16 formula columns) from the Sheet Number specified with this 
Input are copied to the corresponding Sheet columns on the Sheet where the chart data is outputted to. The Sheet 
where the chart data is outputted to is controlled by the Chart Data Output Sheet Number Input. 

For example, if the formulas are located on Sheet1, the Formula Source Sheet Number Input is set to 1, the 
Spreadsheet Study is on Chart Number 2 and the chart data is outputted to Sheet2, then the formulas from Sheet1 
will be copied to Sheet2 and used to perform calculations on the data from chart #2. 

By default this Input is set to be the same as the Chart Number. For example, if you add a Spreadsheet Study to 
chart #2, then this Input will be set to 2 automatically. In this case the Spreadsheet formulas are not copied from 
another Sheet. They will only be filled down the columns on the specified Sheet (in this case Sheet2).

Set the Formula Source Sheet Number Input to 0 to automatically cause it to be set to the same as the Chart 
Number. 

If you save a Spreadsheet Study as part of a Study Collection and then use that Study Collection on another chart, 
then the formulas from the Sheet your formulas were originally entered on, will be copied to the Sheet used by the 
other chart the Study Collection is added to without having to manually copy them to every Sheet you will be 
using. Usually you will just enter formulas on one of the Sheets and make changes only to the formulas on that 
Sheet. 

This is the reason why a Spreadsheet should usually be used for just one specific study or trading system you 
create.

If you apply a Study Collection containing a Spreadsheet Study to a chart and you wish to use a different set of 
formulas than what are contained on the original Sheet, then you will need to change the Formula Source Sheet 
Number Input to the Chart Number that you applied the Study Collection to. You can then go to the Sheet in the 
Spreadsheet that corresponds to the Chart Number that you applied the Study Collection to, and enter your 
formulas on that Sheet.

Formulas Getting Erased

[Link] - [Top]
If you enter Formulas in cells K3 through Z3 on a Sheet in a Spreadsheet that has formulas copied from another 
Sheet because the Formula Source Sheet Number Input is set to a different Sheet number, then the formulas you 
enter will be erased when the Spreadsheet is updated. 

They will be either blank or replaced by the formulas from the source Sheet. This is normal and expected. 

The solution is to set the Formula Source Sheet Number Input with the Spreadsheet Study to be the same number 
as the Sheet the chart data is outputted to.

Formula Source Sheet Name

[Link] - [Top]
When the Input Formula Source Sheet Specification Type is set to By Name, then the Formula Source Sheet 
Name text string Input specifies the name of the Sheet within the Spreadsheet the formulas will be located.

Always Set Formula Source Sheet to Chart Data Output Sheet

[Link] - [Top]
When this Input is set to Yes, the Formula Source Sheet Number Input will always be set to be the same as the 



Chart Data Output Sheet Number/Name.

Use Price Graph Style

[Link] - [Top]
When the Use Price Graph Style Input is set to Yes, then the Graph Draw Type setting on the Subgraphs tab of 
the Study Settings Window for the study can be set to any of the price graph type of styles.

This includes OHLC Bars, Candlestick Bars and any of the others.

When this Input is set to Yes, Sheet column K represents the Open price, Sheet column L represents the High 
price, Sheet column M represents the Low price, and Sheet column N represents the Close/Last price of a bar. 
Using all of these formula columns together, you are able to create price bars.

Use Standard Chart Header

[Link] - [Top]

Do Not Output Subgraphs Set To Ignore

[Link] - [Top]
When this Input is set to Yes, Subgraphs of studies on the chart which have a Draw Style set to Ignore will not be 
output to the Spreadsheet.

Output Additional Values in Columns I and J

[Link] - [Top]
When this Input is set to Yes, in columns I and J, the current daily quote for the symbol will be outputted, the 
settings for the bars in the chart, such as the number of minutes, number of ticks,..., and various other information 
that you may want to use in your calculations. 

Draw Zero Values

[Link] - [Top]
When this Input is set to Yes, then values of zero outputted from your Spreadsheet formulas will be drawn on the 
chart. Otherwise, they will not be and zero values will be skipped when drawing. Typically this Input should be set 
to No.

Output Volume at Price Data

[Link] - [Top]
When the Output Volume at Price Data Input is set to Yes, then the trade volume for each price level for each 
chart bar is outputted to the corresponding Sheet in the Spreadsheet, used by the Spreadsheet study.

The data is outputted beginning at column BA. Refer to the image below.

Each row of data outputted by the Spreadsheet study to a Sheet represents one bar in the chart for the time period 
of the bar. The data is ordered from the Low Price of the bar to the High Price of the bar, where each column 
represents one price tick.

So each column represents one price. At each row in a particular column for a price, is the volume for that price for 
the particular chart bar the row is for.

For example, in the image above, row 9 represents one bar in the Main Price Graph. That bar has a Low Price of 



2776.75 and a High Price of 2778.5, the Tick Increment for this symbol is 0.25. Therefore the cell at BC9 shows a 
Volume of 151 at the Low Price of 2776.75. Cell BD9 shows a Volume of 979 at the price of 2778.00 (one tick 
above the Low). Cell BD10 shows a volume of 1103 at the price of 2778.25 (two ticks above the low). This 
process continues through to cell BJ9 which shows a volume of 122 at the High Price of 2778.5.

Blank Columns Before First Study

[Link] - [Top]
The default for this Input is 0 which means that there will be no empty columns before the Sheet column that the 
studies are outputted to on the Sheet. If the Number of Formula Columns is set to 16 which is the default, then 
the studies will be outputted starting at Column AA on the Sheet. 

If this Input is set to a nonzero value, then blank columns are inserted on the Sheet before the first study outputted 
to the Sheet. For example, if this is set to 1, then the first study will be outputted starting at column AB instead.

Blank Columns After Each Study

[Link] - [Top]
The default for this Input is 1 which means that there will be 1 blank column after each study on the chart which is 
outputted to the Sheet. So between each study outputted to the Sheet, there will be a blank column. Using a larger 
number will output additional blank columns after each study outputted to the Sheet.

Copy Column J from Formula Source Source Sheet

[Link] - [Top]
This Input is supported by the Spreadsheet System for Trading study. When this Input is set to Yes, the read/
write cells from column J from the Formula Source Sheet are copied to the corresponding cells in the Sheet used 
by the Spreadsheet System for Trading study.

Periodically Save Sheet as Text in Seconds

[Link] - [Top]
When this is set to a nonzero number the Spreadsheet Sheet the chart data is outputted to is saved to a text file as 
tab delimited values every specified number of seconds.

You can then use a program like Excel or any other program to periodically read this data. Excel does support 
periodically reading of a CSV file.

This feature is only supported in version 2071 or higher of Sierra Chart.

Minimum Chart Bars Required For Entry Exit Cell Evaluation

[Link] - [Top]
This Input when set to Yes, will prevent evaluating the Buy/Sell Entry/Exit cells for order signals until the 
specified number of bars are loaded in the chart.

Use Column I and J Values Version 2

[Link] - [Top]
This is a new Input in recent versions of Sierra Chart, as of this writing. The default is No.

When it is set to Yes, then all of the read-only, or read/write names and values in columns I and J, are organized in 
a more logical and updated format. These include various fields of information related to trading and the chart, and 
numerous special Inputs related to primarily trading.



Clear Unused Column I Names

[Link] - [Top]
This Input can be set to Yes and it will clear column I names which are not used based upon how the Use Column 
I and J Values Version 2 Input is set. For example, if there is a particular row in column I which is unused, when 
Use Column I and J Values Version 2 is set to No, then that particular cell will be cleared if it contains any name 
from previously, which can be then misleading.

Once it executes once, this Input is set automatically back to No. 

Support Order Text Tag Cell

[Link] - [Top]
The Order Text Tag cell in Column I/J will be supported if this Input is set to Yes. This cell is only used by the 
Spreadsheet System for Trading study.

It sets the Text Tag text on each order that is submitted from the Spreadsheet. For more details, refer to Text Tag.

This functionality will not work if on the Trade Window,Use Config Name as Text Tag is enabled. It needs to be 
disabled.

*Last modified Wednesday, 04th December, 2024.
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Referencing Other Charts in Spreadsheet Study Formulas

[Link] - [Top]
When using any of the Spreadsheet Studies it is supported to reference data from multiple charts in the Spreadsheet 
formulas.

This is done by using any of the Overlay studies.

The charts referenced can have a different timeframe per bar than the chart containing the Spreadsheet Study or 
they can be a different symbol. Or Different Session Times.

The Overlay studies will display another main price graph or study on the chart where you added the Overlay 
study to. This is called the destination chart.

This will add the data from another chart into the Spreadsheet for the chart containing one of the Spreadsheet 
Studies. The data will be displayed starting at column AA or after on the Sheet in the Spreadsheet. You can then 
use Cell References to the study data columns to reference the data and formulas.

The use of Overlay studies, is the recommended method for referencing multiple charts, or studies on other charts.

It is not recommended to apply the Spreadsheet study to other charts you want to reference and then reference that 
data through Spreadsheet cell references. When you reference data from other charts on other Sheets in a 
Spreadsheet using cell references, then when data in those other charts changes, the Sheets may not be updated 
immediately and synchronizing the data between Sheets when using cell references, is difficult, if not impossible.

Multiple Overlay studies can be added to a chart to overlay multiple price graphs or studies.

In almost all cases, the recommended Overlay study to use is the Study/Price Overlay study. 

If you do not need to view the studies or main price graphs you have set to overlay from another chart on the chart 
where you have a Spreadsheet Study which will use that data, then enable the Hide Study option in the Study 
Settings window (Analysis >> Studies) for each instance of the particular Overlay study you wish to hide.

When using the Study/Price Overlay study, it is recommended that you set Fill Blanks with Last Value study 
Input to Yes in the Study Settings window for the study.

Available Overlay Studies

[Link] - [Top]
• Study/Price Overlay study (For overlaying studies and for price graphs of different time frames per bar)
• Overlay (Bars)
• Overlay (Single Line)

Example

[Link] - [Top]
Say you have two charts open.

Chart #1 has a Spreadsheet Study, and you want to use the data from chart #2 in that Spreadsheet linked to chart 
#1.

You will add the Study/Price Overlay study to chart #1, and set the Chart Number input to reference chart #2.

Chart #2 data will be overlayed onto chart #1, and the data will appear in the chart #1 Spreadsheet, beginning at or 
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after column AA.

More complete details can be found in the Study/Price Overlay study documentation.

Using Common Spreadsheet for Multiple Charts
[Link] - [Top]
You may want to have data from multiple charts within a single Spreadsheet so that you can use Cell References to 
reference data from other charts.

To do this means you need to add the Spreadsheet Study to each chart that you want to have outputted to this 
single Spreadsheet. Set the Spreadsheet Name setting in the Study Settings for each Spreadsheet Study to the 
same named Spreadsheet.

In the case where charts are in different Chartbooks you need to make certain that the same Sheet within the 
Spreadsheet is not used by two different charts. This can be controlled through the Chart Data Output Sheet 
Number Study Input.

*Last modified Wednesday, 14th December, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexc0f0.html?page=doc/StudyPriceOverlayStudy.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexdf54.html?page=doc/WorkingWithSpreadsheets.php#CellandRangeReferences
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index9099.html?page=doc/ChartStudies.html#TechnicalStudySettingsWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2192.html?page=doc/SpreadsheetStudyInputs.html#ChartDataOutputSheetNumber
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2192.html?page=doc/SpreadsheetStudyInputs.html#ChartDataOutputSheetNumber
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services


◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Spreadsheets >> Overview of Spreadsheet Studies >> Spreadsheet Studies 
Special Tasks

Spreadsheet Studies Special Tasks
Related Documentation

• Overview of Spreadsheet Studies
• Using the Spreadsheet Study
• Spreadsheet Systems, Alerts and Automated Trading
• Spreadsheet Study Inputs
• Referencing Other Charts in Spreadsheet Study Formulas
• Spreadsheet Studies Special Tasks
• Sharing Your Spreadsheet Study With Another User
• Working with Spreadsheets
• Spreadsheet Functions

On This Page

• Reversing The Order Of Chart Data In The Spreadsheet
• Locking the State of a One Time Condition

◦ Limiting Auto Trading
• Accessing Tick by Tick Data
• Exporting Sheet Data Containing Price and Study Data to Text File
• Displaying Result of Spreadsheet Formula as Text on Chart

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0ca.html?page=doc/Contents.php#UsingSpreadsheets
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3372.html?page=doc/OverviewOfSpreadsheetStudies.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index0c2c.html?page=doc/SpreadsheetStudiesSpecialTasks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index0c2c.html?page=doc/SpreadsheetStudiesSpecialTasks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3372.html?page=doc/OverviewOfSpreadsheetStudies.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexbc7b.html?page=doc/UsingTheSpreadsheetStudy.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexf70c.html?page=doc/SpreadsheetSystemsAlertsAndAutomatedTrading.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index2192.html?page=doc/SpreadsheetStudyInputs.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index41e0.html?page=doc/Spreadsheets_ReferencingOtherChartsInFormulas.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index56f7.html?page=doc/Sharing_Spreadsheet_Study.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexdf54.html?page=doc/WorkingWithSpreadsheets.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index8e89.html?page=doc/SpreadsheetFunctions.html


• Applying Configured Spreadsheet Study on Other Charts
• Using Different Formulas or Data at Each Row of the Formula Columns (K-Z)
• Using the I and J Columns

Reversing The Order Of Chart Data In The Spreadsheet

[Link] - [Top]
It is possible to reverse the order of chart data through cell references when using the Spreadsheet studies. For 
example, you can use an unused column, like column CA, and fill it with references to column E (Closing Prices) 
or whatever column you need. If you have the Number of Rows input set to 500, then in cell CA3 you would enter 
=E502, cell CA4 would be =E501 and so on. Your formulas can then refer to this new CA column.

Locking the State of a One Time Condition

[Link] - [Top]
You may have a condition which occurs once and you want to continue to return a TRUE value in your System/
Alert formula even if that condition no longer is present. 

This can be accomplished by checking the return value from a formula within that same formula. Here is an 
example: =OR(E3=10,K3>0). This formula is located in cell K3. We check to see if a cell E3 equals 10 and if it 
does at least once, we will continue to return TRUE.

This formula uses a reference back to itself. This is properly supported with New Spreadsheets.

The method by which you can reset the locked state is by using this formula: 
=AND(OR(E3=10,K3>0),H3=FALSE) which references a cell (H3) which can be manually set to TRUE (1) or 
FALSE (0) . To perform a reset set H3 to TRUE, and then back to FALSE.

Limiting Auto Trading

[Link] - [Top]
By using the method of locking the state of a one-time condition, we can use this to limit auto trading.

For an example, save the OneTradeExample.scss file. This file needs to be saved to the Sierra Chart Data Files 
Folder. To determine the location of this folder, select Global Settings >> General Settings. Refer to the Data 
Files Folder box for the folder. Once the file is saved, open this file by selecting File >> Open Spreadsheet.

This example Spreadsheet demonstrates limiting auto trading to one Buy Entry and one Sell Entry. The relevant 
formulas can be found in cells J28, H3 through H8 on Sheet1 and are described in detail below.

• H4: This cell contains a formula which checks for a long position. When there is a long position it becomes 
TRUE and stays true until reset. The result of this formula needs to be referenced in your Buy Entry 
formula to prevent a second entry until a reset. Example: =AND (H4= FALSE, [your conditions]).

• H6: This cell contains a formula which checks for a short position. When there is a short position it 
becomes TRUE and stays true until reset. The result of this formula needs to be referenced in your Sell 
Entry formula to prevent a second entry until a reset. Example: =AND (H6= FALSE, [your conditions]).

• H8: This cell is used to reset the cells H4 and H6. It needs to be manually set to 1 and then back to zero to 
do a reset.

• J28: This cell is used to disable auto-trading. When cells H4 and H6 are both true, then auto-trading is 
disabled. The use of the cell in this particular example is not necessary but it's a good idea.

Accessing Tick by Tick Data

[Link] - [Top]
To access 1 Tick data in a Spreadsheet or what also is known as Time and Sales data, then this is accomplished by 
setting the chart and 1 trade per bar. To do this, select Chart >> Chart Settings. Set Intraday Bar Period >> Bar 
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Period Type to Number of Trades Per Bar and the corresponding setting to 1.

Each row in the Spreadsheet will be a single trade. In order to be certain you have tick by tick data, refer to Tick by 
Tick Data Configuration.

You can also add the Bid Volume and Ask Volume studies to the chart to access that data as well. This will give 
you an indication of whether the trade occurred at the bid or the ask. The data for those studies will appear at 
column AA on the Spreadsheet, by default.

Exporting Sheet Data Containing Price and Study Data to Text File

[Link] - [Top]
When using one of the Spreadsheet Studies, the Spreadsheet Sheet the chart data is outputted to will contain the 
main price graph and study data from the chart.

This data can be saved to a tab delimited text file and used in other programs. Follow the instructions below to do 
this.

1. Follow the instructions to use the Spreadsheet Study so that the chart data is outputted to a Sheet in the 
Spreadsheet window.

2. Using the list box at the top left of the Spreadsheet window, select the particular Sheet the chart data is 
outputted to. This will be the same as the Chart Number. For example, Chart #3 will be outputted to 
Sheet3.

3. Select File >> Save As on the menu.
4. In the File Type list box at the bottom of the File Save window, select Text Files.
5. In the File Name box, type a name that you want to save the text file as.
6. Press the Save button to save the file.
7. The File will be located in the Sierra Chart Data Files Folder which is specified in Global Settings >> 

General Settings.
8. You can then do with the text file what you require in any other program. All of the main price graph data 

and study data will be located in that file. The columns of data in the text file from the Sheet are separated 
by tab characters.

Displaying Result of Spreadsheet Formula as Text on Chart

[Link] - [Top]
The following files demonstrate using a Spreadsheet to display the result of a formula on the chart as text. In this 
case, the formula is in cell K3.

• ValueAsTextOnChart.StdyCollct
• ValueAsTextOnChart.scss

Applying Configured Spreadsheet Study on Other Charts
[Link] - [Top]
Follow the instructions below to apply a Spreadsheet Study and any related studies you have already set up on one 
chart, to another chart. 

This way, the same Spreadsheet Study configuration which also specifies a particular Spreadsheet and the 
configuration of other studies on the chart, can be applied in one step to another chart. 

These instructions should only be followed to apply a Spreadsheet Study, Spreadsheet System/Alert, 
Spreadsheet System for Trading study and related studies to a chart within the same Chartbook. If the chart is in 
a different Chartbook, then this would be very inefficient if chart data from two different charts in different 
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Chartbooks is being outputted to the same Sheet within the same Spreadsheet. 

1. Go to the chart containing the Spreadsheet Study, through the CW menu if it is not already the active chart. 
2. Select Analysis >> Studies. 
3. Open the Study Settings window for the Spreadsheet Study on the chart by selecting that study in the 

Studies to Graph list and pressing the Settings button. 
4. On the Settings and Inputs tab, the Chart Data Output Sheet Number Input must be set to 0. 
5. Verify the Formula Source Sheet Number is set as you require. Refer to the documentation for this Input to 

fully understand it. Normally it should be set to the same number as the Chart Number which contains the 
Spreadsheet Study.

6. Set the Copy Column J from Formula Source Source Sheet Input to Yes, in the case of the Spreadsheet 
System for Trading study to copy the read/write cells from column J to the corresponding cells in the 
Sheet to be used by the chart the Study Collection will be applied to. 

7. Press OK to close the Study Settings window.
8. Type a name to save the collection of studies as, in the Save Studies as Study Collection >> Name box.
9. Press the Save Studies as Study Collection >> Save All command button to save all the studies as a Study 

Collection. It is necessary save all of the studies.
10. Follow the instructions to apply a Study Collection to another chart. 
11. When applying this Study Collection to another chart, the chart data will be outputted to a different Sheet 

number within the same Spreadsheet which has been specified with the Spreadsheet Name in the Study 
Settings window with the Spreadsheet Study saved in the Study Collection. 

Example of what you should see: If you apply the Study Collection to Chart #3, then the chart data will be 
outputted to Sheet3. If the Formula Source Sheet Number Input is set to 1, then the formulas from 
Sheet1 will be copied to Sheet3. 

12. If you have applied the Study Collection to a different Chartbook and to a chart with the same Chart 
Number as the original chart the Spreadsheet Study is contained within in the other Chartbook, then after 
applying the Study Collection to that chart it is necessary to set the Chart Data Output Sheet Number Input 
setting with the Spreadsheet Study to a number which is different than the Chart Number of the original 
chart the Spreadsheet Study is contained within. This is so that the chart data is outputted to a different 
Sheet within the Spreadsheet window so there are no conflicts.

In no case should you ever directly exactly duplicate a Spreadsheet Study with identical settings, on the same chart 
by using the Duplicate button on the Chart Studies window. What will happen is each instance of the Spreadsheet 
Study will use the same Sheet and Spreadsheet and will contain an additional output of the same chart data and 
studies. This is not only inefficient, it is going to cause conflicts. 

The duplicated Spreadsheet Study must output data to a different Sheet within the Spreadsheet by using a different 
Chart Data Output Sheet Number Input setting with the Spreadsheet Study.

Using Different Formulas or Data at Each Row of the Formula 
Columns (K-Z)

[Link] - [Top]
Follow the instructions below to use a different formula or data value at each row in one of the Spreadsheet Study 
Formula Columns. These are K through Z if the Number of Formula Columns Input with the Spreadsheet Study 
is set to 16. If this input is set higher, more columns will be used as the Formula Columns.

1. Go to the Spreadsheet Sheet which is being used by the Spreadsheet Study. The Spreadsheet can be 
accessed through the CW menu. And the particular Sheet can be selected with the list box at the top left of 
the Spreadsheet window. 

2. After the last used Formula Column on the Sheet (By default this is Z), find an available column that is not 
being used by an outputted study. Consider the other studies you may add to the chart later on which will 
use the columns beginning at AA, assuming 16 Formula Columns.

3. Beginning at row three in the column you have determined in the prior step, enter the particular formula or 
data value that you want to display the result of or want to display, on the chart through the Spreadsheet 
Study. 
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4. In one of the actual Formula Columns, enter a formula which references the particular formula or data 
value entered in the prior step. For example, if you entered formula or data value at BB3, then and cell K3 
enter the formula =BB3. This formula will automatically copy down and reference the data entered in 
column BB. You will see the results displayed by the Spreadsheet Study on the chart.

Using the I and J Columns

[Link] - [Top]
When using one of the Spreadsheet Studies, Sierra Chart outputs data to the I and J columns in the Sheet. You need 
to avoid using the same cells in those columns that Sierra Chart is using.

Additional cells within those columns can be used if they are not used by Sierra Chart. However, we recommend 
keeping any cells that you use, at least 20 rows away from any existing cells used by Sierra Chart just to allow for 
future expansion by Sierra Chart.

There is also the H column which can be used within the Sheet and is not used by Sierra Chart.

*Last modified Wednesday, 08th March, 2023.
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Sharing Your Spreadsheet Study With Another User

[Link] - [Top]
To share your Spreadsheet studies, follow the steps below:

1. When you have your Spreadsheet Study ready, save it as a Study Collection. Go to the chart that contains 
the Spreadsheet study and select Analysis >> Studies. 

2. In the Save Studies as Study Collection >> Name box, type a name for the Study Collection. 
3. Press the Save All button. For complete details, refer to the Study Collections page. 
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4. You can also share the Spreadsheet Study as a Chartbook. So in this case select File >> Save to save your 
Chartbook when it is currently open.

5. You will then need to provide the Study Collection file or Chartbook file, and the Spreadsheet file to the 
other user. You can also send them to yourself to cause them to be installed to other instances of Sierra 
Chart. To do this, use the File Sharing feature. Make sure to send both the saved Study Collection file and 
the Spreadsheet file. You can also send the Chartbook file as well. 

6. You may also want to provide a link to the Applying a Study Collection to a Chart documentation page for 
the steps to save and use your Spreadsheet Study assuming you provided the Study Collection to them.

*Last modified Thursday, 03rd March, 2022.
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Introduction

[Link] - [Top]
This page provides some common formulas to be used with the Spreadsheet Studies to accomplish specific tasks 
and explains the particular usage in those cases.

The examples on this page are formatted for entry into the Spreadsheet Study, the Spreadsheet Study for 
Trading, or the Spreadsheet System/Alert. The concepts in the formulas can be applied to the Spreadsheet 
Formula using the Spreadsheet Study Equivalents of Simple Alerts and Main Price Graph Identifiers section. For 
example, if the entry in the Spreadsheet Study is =B3 - E3 (Open - Last/Close), then this would be entered in the 
Spreadsheet Formula as =O - C or alternatively it could be entered as =ID0.SG1 - ID0.SG4 where ID0 is the 
main price graph.

Common Formulas and Usage

[Link] - [Top]
Determining Slope or Direction

[Link] - [Top]
Formula that Matches the Coloring of Up and Down Price Bars

[Link] - [Top]
This example formula would be entered in any available Formula Column at row 3. Although the formula is coded 
to rely on it being entered in the T column. 

It returns a 1 if price bar is up-colored or a -1 if price bar is down-colored.

=IF(OR(E3>B3,AND(B3>E4,B3=E3)),1, IF(OR(E3<B3,AND(B3<E4,B3=E3)),-1,T4))

Formula that Matches the Slope Coloring of a Study Subgraph Line

[Link] - [Top]
This example formula would be entered in any available Formula Column at row 3. Although the formula is coded 
to rely on it being entered in the Z column.

It returns a 1 if the line is sloped up, or if the current segment is flat and the previous segment was up. 

It returns a -1 if the line is sloped down, or if the current segment is flat and the previous segment was down.
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=IF(OR(ID1.SG1@3>ID1.SG1@4,AND(ID1.SG1@5>=ID1.SG1@4,ID1.SG1@3>ID1.SG1@4)),1,IF(OR(ID1.S
G1@3<ID1.SG1@4,AND(ID1.SG1@5<=ID1.SG1@4,ID1.SG1@3<ID1.SG1@4)),-1,Z4))

ID1 needs to be changed to the particular study ID number it will actually reference. SG1 needs to be changed to 
the particular Subgraph number within the particular study it will reference. For more information, refer to 
References to Study Subgraph Columns.

Moving Averages

[Link] - [Top]
Simple Moving Average

[Link] - [Top]
Any of the following formulas will return a Simple Moving Average of the Last price, where the Length is in cell 
H2. A formula would be entered into row 3 of any Formula Column.

=AVERAGE(OFFSET(E3,0,0,$H$2,1))

=AVERAGE(OFFSET(ID0.SG4@3,0,0,$H$2,1))

=SUM(OFFSET(E3,0,0,$H$2,1))/$H$2

=AVERAGE(E3:INDEX(E3:OFFSET(E3,$J$30-1,0),$H$2,1))

Exponential Moving Average

[Link] - [Top]
This formula gives an Exponential Moving Average of the Last/Close price. The Length is defined in cell H2. The 
formula would be entered in cell P3, a Formula Column.

=(E3 - P4) * (2 / (1 + $H$2)) + P4

Simple Moving Average - Skip Zeros

[Link] - [Top]
This set of formulas gives a Simple Moving Average skipping over any zero values. The Length is defined in cell 
H2. The input data is in column P, and the output is in column S.

• Cell Q3: =P3 > 0
• Cell R3: =SUM(OFFSET(Q3, 0, 0, $H$2, 1))
• Cell S3: =SUM(OFFSET(P3, 0, 0, $H$2, 1)) / R3

Using Date Time

[Link] - [Top]
The following sections contain information on how to work with Date and Time values in the Spreadsheets.

Internally, Sierra Chart Spreadsheets store the Date and Time in the same manner as Microsoft Excel. As such, the 
Date is stored as the number of integer days since January 1, 1900. The hours are then the decimal portion of the 
number and represent the fractional amount of the day. For example, the Date and Time for August 18, 2018 at 
16:32:00 would be 43330.68889. This also means that a value of 1 represents 1 full day.

Formula Equivalents of Serial Date Time Values

[Link] - [Top]
1 millisecond: =1 / 86400000
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1 second: =1 / 86400

1 minute: =1 / 1440

1 hour: =1 / 24

1 day: =1

Simple Alert: Bar at Specific Time: BARTIME = FRACTIME(A3)

Simple Alert: Bar at Specific Date: BARDATE = INT(A3)

Simple Alert: Bar at Specific Date and Time: BARDATETIME = A3

Rounding Date Time Values

[Link] - [Top]
This section gives examples of how to round the Date and Time to achieve a desired result.

Round to the Nearest Millisecond to remove floating point imprecision to the nearest millisecond: 
=MROUND(A3, 1 / 86400000)

Round to the Nearest Second to remove floating point imprecision to the nearest second: =MROUND(A3, 1 / 
86400)

Round Down to the Nearest Second to remove any millisecond increments: =FLOOR(A3, 1 / 86400)

Round Down to Midnight of the referenced date: =FLOOR(A3, 1)

Trading Formulas

[Link] - [Top]
Disable Trading From Spreadsheet Study for Trading

[Link] - [Top]
The following sections give examples of formulas to be used to control when trading can occur with the 
Spreadsheet System for Trading study.

Disable Autotrading Outside of Regular Trading Hours

[Link] - [Top]
The following formula disables the Spreadsheet System for Trading study from creating new open positions 
outside of the specified times. The Spreadsheet System for Trading can still exit from Open Positions during all 
hours with this formula.

This formula should be entered into cell J28.

=AND(J8 = 0, OR(FRACTIME(J41) < TIMEVALUE("09:30:00"), FRACTIME(J41) > 
TIMEVALUE("16:00:00")))

In this example, it will allow the Spreadsheet System for Trading to open new Positions between the hours of 
09:30:00 and 16:00:00. Change these values in the formula as needed.

Disable Trading Outside of Regular Trading Hours and for 2 Hours Midday

[Link] - [Top]
The following formula disables the Spreadsheet System for Trading study from creating new open positions 



outside the specified times along with disabling a period in the middle of the day from 11:30:00 to 13:30:00. The 
Spreadsheet System for Trading can still exit from Open Positions during all hours with this formula.

This formula should be entered into cell J28.

=AND(J8 = 0, OR(OR(FRACTIME(J41) < TIMEVALUE("09:30:00"), FRACTIME(J41) > 
TIMEVALUE("16:00:00")), AND(FRACTIME(J41) > TIMEVALUE("11:30:00"), FRACTIME(J41) < 
TIMEVALUE("13:30:00"))))

In this example, it will allow the Spreadsheet System for Trading to open new positions between the hours of 
09:30:00 and 11:30:00 and again between 13:30:00 and 16:00:00. Change these values in the formula as needed.

Cancel Unfilled Working Order n Minutes After Entry

[Link] - [Top]
This section lists a set of formulas to be entered in the Spreadsheet System for Trading that will automatically 
cancel an unfilled order some number of minutes after the close of the entry signal bar.

Adjust the value in Cell H4 as needed to change the number of minutes to wait between the Close of the Entry Bar 
and Cancelling the Order.

• Cell Y3: =IF(AND (K5 = 0, K4), FRACTIME(A3), Y4) 
This formula returns the closing timestamp of a Buy Entry signal in Column K. 

• Cell Z3: =IF(AND(M5 = 0, M4), FRACTIME(A3), Z4) 
This formula returns the closing timestamp of a Sell Entry signal in Column M. 

• Cell H4: 3 
This is the number of minutes to wait before canceling an unfilled working order. 

• Cell J27: =OR(AND(J4 > 0, FRACTIME(J41) - Y3 >= H4 / 1440), AND(J4 < 0, FRACTIME(J41) - Z3 
>= H4 / 1440)) 
This formula will cancel an unfilled working order 3 minutes after the close of the entry bar. If bars are not 
time-based, it can occur intrabar. 

Calculate Daily Net Closed Profit/Loss After Commissions

[Link] - [Top]
The following formulas give ways to calculate the net Profit or Loss and how to display that information when 
using the Spreadsheet System for Trading.

Calculate the net Profit or Loss including Commissions, not including any Open Positions:

• Cell H2: Enter the round-trip commission cost.
• Cell H45: =J45 - J53 / 2 * H2

Alternatively, the following formulas will calculate the net Profit or Loss including Commissions, and including 
any Open Positions, once they are closed.

• Cell H2: Enter the round-trip commission cost.
• Cell H45: =J10 + J45 - (ABS(J8) + J53) / 2 * H2

If desired, the results of these formulas can be displayed on the Chart by using the Text Display for Study study 
using these settings:

• Spreadsheet System for Trading Cell R3: =IF(ROW()=3, $H$45, 0)
• Text Display for Study Study and Subgraph to Display: Spreadsheet System for Trading - R (SG8)

Persistent and Incrementing Variables

[Link] - [Top]
The following sections describe ways to create Persistent Variables or Incrementing Variables that can then be 
used for specific purposes.



Formula to Count Bars Since An Event

[Link] - [Top]
The following formula will count the number of bars since a Buy Entry event occurred (cell K3). This will also 
stop counting if a Sell Entry event occurs (cell M3). This could be used to cancel an unfilled Order at some number 
of bars.

The formula below would be entered in cell P3.

=IF(M3, 0,IF(OR(K3, P4 > 0), P4 + 1, P4))

The above formula can also be reversed so that it counts bars since a Sell Entry event (M3) and stops counting if a 
Buy Entry event occurs (cell K3). The formula below would be entered in cell Q3.

=IF(K3, 0,IF(OR(M3, Q4 > 0), Q4 + 1, Q4))

Cancel an Unfilled Order After n Bars

[Link] - [Top]
The following formulas will cancel an unfilled order after some number of bars have passed. This builds on the 
formulas from Count Bars Since an Event above, which are repeated here.

These formulas only reset the count when the opposing event occurs (a Sell event for a Buy Position, or a Buy 
even for a Sell Position).

The number of bars (n) is a value stored in cell H4.

These formulas check at the close of a bar because row 4 is referenced in columns P and Q.

• Cell P3: =IF(M3, 0,IF(OR(K3, P4 > 0), P4 + 1, P4)) 
This counts the bars since a Buy Entry event occurred (see Formula to Count Bars Since An Event 
above). 

• Cell Q3: =IF(K3, 0,IF(OR(M3, Q4 > 0), Q4 + 1, Q4)) 
This counts the bars since a Sell Entry event occurred (see Formula to Count Bars Since An Event 
above). 

• Cell J27: =OR(AND(P4 >= H4 + 1, J4 > 0), AND(Q4 >= H4 + 1, J4 < 0)) 
This cancels the unfilled orders after n bars. 

Cancel Unfilled Orders After n Bars - Reset Counter on New Order in Same Direction

[Link] - [Top]
The following formulas will cancel unfilled orders after some number of bars have passed. This builds on the 
formulas from Cancel an Unfilled Order After n Bars above, which are repeated here. In this case, however, the 
counting of the bars will reset if a new Order is placed.

The number of bars (n) is a value entered in cell H4.

These formulas check at the close of a bar because row 4 is referenced in columns P and Q.

• Cell P3: =IF(BuyZeroingEvent, 0,IF(OR(K3, P4 > 0), P4 + 1, P4)) 
This counts the bars (in cell P4) since a Buy Entry event occurred (see Formula to Count Bars Since An 
Event above). The term BuyZeroingEvent should be replaced by an appropriate formula that will reset the 
count to 0. 

• Cell Q3: =IF(SellZeroingEvent, 0,IF(OR(M3, Q4 > 0), Q4 + 1, Q4)) 
This counts the bars (in cell Q4) since a Sell Entry event occurred (see Formula to Count Bars Since An 
Event above). The term SellZeroingEvent should be replaced by an appropriate formula that will reset the 
count to 0. 

• Cell J27: =OR(AND(P4 >= H4 + 1, J4 > 0), AND(Q4 >= H4 + 1, J4 < 0)) 



This cancels the unfilled orders after n bars. 
Alternatively, the following formulas can be used to simply reset the count to 1 on a new order in the same 
direction, but does not reset otherwise.

The number of bars (n) is a value entered in cell H4.

• Cell P3: =IF(K3, 1, P4 + 1) 
This counts the bars in P4 since a Buy Entry event occurred. 

• Cell Q3: =IF (M3, 1, Q4 + 1) 
This counts the bars in Q4 since a Sell Entry event occurred. 

• Cell J27: =OR(AND(P4 >= H4 + 1, J4 > 0), AND(Q4 >= H4 + 1, J4 < 0)) 
This cancels the unfilled orders after n bars. 

Buy on First Signal and Ignore Multiple Signals

[Link] - [Top]
The following set of formulas creates a Buy order per a set of Buy Conditions and then ignores additional Triggers 
until the corresponding Sell Order is placed.

• Cell P3: =IF(BuyConditions, 1, IF(SellConditions, 0, P4)) 
In the above formula BuyConditions would be replaced with a desired Buy formula, and the 
SellConditions would be replaced with a desired Sell formula. 

• Cell K3: =AND(P4 = 0, P3) 
• Cell M3: =AND(P4, P3 = 0) 

Count Events Since First Occurrence

[Link] - [Top]
The following set of formulas will count the number of events that occur since a first event triggered the start of the 
count.

In this example the Spreadsheet System for Trading is used and the number of Buy Entry events is counted since a 
Sell Entry event occurred. Additionally, the number of Sell Entry events is counted since a Buy Entry event 
occurred.

There is also a limit set in cell H4 that will prevent any Buy or Sell trades from occurring if the count is larger than 
this value. This can be used to limit the number of open positions

• Cell P3: =IF(M3, 0, IF(K3, P4 + 1, P4)) 
This counts the number of Buy Events from cell K3 and is reset if a Sell Event is detected in cell M3. 

• Cell Q3: =IF(K3, 0, IF(M3, Q4 + 1, Q4)) 
This counts the number of Sell Events in cell K3 and is reset if a Buy Event is detected in cell K3. 

• Cell K3: =AND(BuyEntryConditions, P4 < $H$4) 
This defines the Buy Entry conditions, but limits the ability to enter the position if the counter in cell P4 is 
not less than the value in H4. In the above formula BuyEntryConditions would be replaced with a desired 
Buy Entry formula. 

• Cell M3: =AND(SellEntryConditions, Q4 < $H$4) 
This defines the Sell Entry conditions, but limits the ability to enter the position if the counter in cell Q4 is 
not less than the value in H4. In the above formula SellEntryConditions would be replaced with a desired 
Sell Entry formula. 

• Cell H4: Enter a value to limit the number of Buy or Sell events.

Data Manipulation

[Link] - [Top]
The following sections give formulas and information on how to manipulate the data that is being used in the 
Spreadsheet Studies.



Removing Floating Point Imprecision

[Link] - [Top]
The following formulas can be used to remove floating point imprecision from various items in the Spreadsheet 
Studies.

1. Remove Floating Point Imprecision of the Tick Size in cell J21. Place this formula in cell H21:
◦ =1 / ROUND(1 / J21, 0)

2. Remove Floating Point Imprecision of a Calculated Value to a Multiple of the Tick Size (see above 
formula):
◦ =MROUND(CalculatedValue,$H$21) 

In this case the CalculatedValue could be any formula or another cell. 
3. Remove Floating Point Imprecision of the OHLC Values to a Multiple of the Tick Size (see above 

formula):
◦ =MROUND(B3, $H$21)
◦ =MROUND(C3, $H$21)
◦ =MROUND(D3, $H$21)
◦ =MROUND(E3, $H$21)

Spreadsheet Study Equivalents of Simple Alerts and Main Price Graph Identifiers

[Link] - [Top]
The following table gives different ways to reference data, or to calculate values.

Common Name Main Price 
Graph Identifier

Spreadsheet 
Equivalent Alternative

Date of the Bar BARDATE =INT(A3)

Time of the Bar BARTIME =FRACTIME(A3
)

Date and Time of the 
Bar BARDATETIME =A3

Bar Open O =B3 or 
=ID0.SG1@3

Bar High H =C3 or 
=ID0.SG2@3

Bar Low L =D3 or 
=ID0.SG3@3

Bar Close/Last C =E3 or 
ID0.SG4@3

Bar Volume V =F3 or 
=ID0.SG5@3

Open Interest 
(Historical Only) OI G3 or 

=ID0.SG6@3
Number of Trades 
(Intraday Only) NT =G3 or 

=ID0.SG6@3
Average of Open, High, 
Low, and Close OHLC =AVERAGE(B3, 

C3, D3, E3)
Average of High, Low, 
and Close HLC =AVERAGE(C3, 

D3, E3)
Average of High and 
Low HL =AVERAGE(C3, 

D3)
Bid Volume BV Add the Bid Volume study and reference SG1
Ask Volume AV Add the Ask Volume study and reference SG1

Open Value for Renko ID0.SG22 Add the Renko Visual Open/Close Values study 
and reference SG1

Close Value for Renko ID0.SG23 Add the Renko Visual Open/Close Values study 
and reference SG2

Daily High DAILYHIGH =J17
Daily Low DAILYLOW =J18
Last Trade LASTTRADE

Last Trade Size LASTTRADESIZ
E

Bid Price BID =J12
Ask Price ASK =J14

Previous Day Close PREVIOUSDAY
CLOSE

Add the Daily OHLC study and reference SG4 
(Set 'Reference Days Back' to 1)

Tick Size TICKSIZE =J21

Volume At Price VAP Set 'Output Volume at Price Data' to Yes on the 
Spreadsheet Study Inputs

Bid Volume at Price BVAP
Ask Volume at Price AVAP



Common Name Main Price 
Graph Identifier

Spreadsheet 
Equivalent Alternative

Date of the Bar BARDATE =INT(A3)

Time of the Bar BARTIME =FRACTIME(A3
)

Date and Time of the 
Bar BARDATETIME =A3

Bar Open O =B3 or 
=ID0.SG1@3

Bar High H =C3 or 
=ID0.SG2@3

Bar Low L =D3 or 
=ID0.SG3@3

Bar Close/Last C =E3 or 
ID0.SG4@3

Bar Volume V =F3 or 
=ID0.SG5@3

Open Interest 
(Historical Only) OI G3 or 

=ID0.SG6@3
Number of Trades 
(Intraday Only) NT =G3 or 

=ID0.SG6@3
Average of Open, High, 
Low, and Close OHLC =AVERAGE(B3, 

C3, D3, E3)
Average of High, Low, 
and Close HLC =AVERAGE(C3, 

D3, E3)
Average of High and 
Low HL =AVERAGE(C3, 

D3)
Bid Volume BV Add the Bid Volume study and reference SG1
Ask Volume AV Add the Ask Volume study and reference SG1

Open Value for Renko ID0.SG22 Add the Renko Visual Open/Close Values study 
and reference SG1

Close Value for Renko ID0.SG23 Add the Renko Visual Open/Close Values study 
and reference SG2

Daily High DAILYHIGH =J17
Daily Low DAILYLOW =J18
Last Trade LASTTRADE

Last Trade Size LASTTRADESIZ
E

Bid Price BID =J12
Ask Price ASK =J14

Previous Day Close PREVIOUSDAY
CLOSE

Add the Daily OHLC study and reference SG4 
(Set 'Reference Days Back' to 1)

Tick Size TICKSIZE =J21

Volume At Price VAP Set 'Output Volume at Price Data' to Yes on the 
Spreadsheet Study Inputs

Bid Volume at Price BVAP
Ask Volume at Price AVAP
Other Examples

[Link] - [Top]
This section contains examples of formulas to perform tasks that do not fit into the other categories.

Return Last Two Zig Zag Reversal Values

[Link] - [Top]
The following set of formulas can be used with the Spreadsheet Study in order to obtain the values of the three 
most recent Zig Zag reversals. The concept can be continued on to obtain however many Zig Zag reversal points 
are desired.

This example assumes that the Zig Zag study is ID1 and that the Zig Zag Input Option for Additional Output for 
Spreadsheets is set to Yes.

• Cell O3: =IF(ID1.SG3@3 > 0, ID1.SG1@3, O4) 
This sets cell O3 to the Price of the most recent Zig Zag reversal point. 

• Cell P3: =IF(ID1.SG3@3 > 0, O4, P4) 
This sets cell P3 to the Price of the second most recent Zig Zag reversal point. 

• Cell Q3: =IF(ID1.SG3@3 > 0, P4, Q4) 
This sets cell Q3 to the Price of the third most recent Zig Zag reversal point. 

Using the FORECAST Function

[Link] - [Top]
The spreadsheet FORECAST function returns the Y-Value for a give X-Value based on a simple linear regression 
of a set of X and Y values. This can be used to predict (forecast) a value in the future based on existing 
information.

A linear regression takes the existing data and does a best fit straight line to the data. This line can then be 
extrapolated to determine where the data would be expected to be at some point in the future.

This is only a prediction of the future data based on the existing data. It is not possible to know exactly what will 
happen as future bars are added to the chart.



The following example uses the Open data for the most recent 60 bars in order to predict the Open value of the 5th 
bar forward in time.

• Cell K3: =FORECAST(A3 + 5 * (A3 - A4), B3:B62, A3:A62)
The first parameter of the FORECAST() function is the X value for which the predicted value is desired. In this 
case, we want 5 bars in the future. Therefore, we use the difference in time between bars and multiply that by 5. 
This allows for the timeframe of the chart to change without having to update the spreadsheet. For more 
information on how time is handled in Sierra Chart Spreadsheets, refer to Serial Date Time Values.

The second parameter of the FORECAST() function is the range of Y values (or outcomes). These are the values 
for which you want to get the forecasted value. In this case, the Open data (Column B) for the previous 60 bars is 
used.

The third parameter of the FORECAST() function is the range of X values. These are inputs to the equation that 
results in the set of Y values. The time values will often be used for this parameter, since the charts are time-based, 
but it is not required. In this case, the time (Column A) for the previous 60 bars is used. It is important that the 
number of rows being referenced for both the X and the Y ranges is the same. If there are not the same number of 
values for both of these parameters then the spreadsheet will return a #NUM! error.

*Last modified Wednesday, 22nd February, 2023.
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The Quote Spreadsheet Settings window is for specifying the fields to display for a Quote Request on a 
Spreadsheet and the order of those fields.

For more information about Quote Requests on Spreadsheets, refer to Quotes on Spreadsheets.

The settings in this window apply to all Quote Request lines in all open Spreadsheets. 

Color Settings and Sort Settings are also set through this window. 

To display this window, select Global Settings >> Quote Spreadsheet Settings on the menu.
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Configuring Quote Request Line Fields

[Link] - [Top]
To configure the fields for quote lines on a Spreadsheet, select Global Settings >> Quote Spreadsheet Settings. 

Fields Available (list box)

Lists all the available fields other than the ones already added.

Add (button)

Adds the selected field in the Fields Available list to the Fields to Display list.

Remove (button)

Removes a field from the Fields to Display list and adds it to the fields available list

Fields to Display (list box)

Lists the fields to display in a quote line on a Spreadsheet. The order they appear in the list is the order in which 
they will be displayed.

Move Up (button)

Moves the selected field up.

Move Down (button)

Moves the selected field down.

OK (button)

Save changes you have made and closes the window. Changes will only be displayed on the spreadsheets when 
you are connected to the data feed.

Cancel (button)

Cancels changes and closes the window.

Field Descriptions

[Link] - [Top]
Refer to the Field Descriptions section on the Getting Quotes page. 

Color Settings

[Link] - [Top]

Sort Settings

[Link] - [Top]
For the documentation for Sort Settings, refer to the Sorting section on the Getting Quotes page.
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▪ Pages (Working with Sierra Chart Windows >> Selection Specific Options)
▪ Item List (Working with Sierra Chart Windows >> Selection Specific Options)
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Introduction

[Link] - [Top]
This page documents the user interface for the Settings type windows within Sierra Chart.

Watch the Settings Window Video. 

For information about the new Chart Settings window, refer to New Chart Settings Window.

These new Settings type of windows are gradually replacing the old Microsoft Windows-based dialog windows 
which have proven to be unreliable, very inefficient, and operating system resource heavy. From a development 
and programming perspective these old dialog windows are very difficult to implement.

The new Settings Windows, are modeless, which means you can interact with other areas of Sierra Chart while one 
of these Settings Windows remains open. This is a major advantage. 

These windows are resizable. So you can resize them as you require. The column widths in these windows are 
adjustable. The font and font colors can be customized. The colors of various elements of these windows can be 
customized. Adding, and reorganizing settings in these windows is much easier. These windows support easy 
translation to other languages. These windows are very fast and efficient and work reliably unlike the old Microsoft 
dialog windows which had numerous problems at the operating system level. 

This is an example of one of the new settings windows: 
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Colors and Font Settings

[Link] - [Top]
The colors of the items within Settings type of windows are fully configurable through Global Settings >> 
Graphics Settings >> Colors and Widths. The color settings begin with "Settings Window:". Refer to the image 
below.

 
To change the Font and Font Size, select Global Settings >> Graphics Settings >> Fonts. Change the Settings 
Windows font. Refer to the image below. 

 

Changing Column Widths

[Link] - [Top]
To change the widths of the columns in Settings Windows, Left click with your Pointer on the header line at the 
location of the dividing area between each column as shown in the image below. 

While holding the left button down with your Pointer, drag left or right to change the width. When you have 
completed the width adjustment, release the Left button on your Pointer.

 

Working with Sierra Chart Settings Windows

[Link] - [Top]
Sierra Chart has implemented a new methodology for Dialog Windows in order to improve the user experience, 
and allow the software to be more independent from specific vendors and/or Operating Systems.

These new Windows are Modeless, which means that they can be displayed at any time and with any other 
window(s), and they will not interfere with the user interaction of any other window currently open in Sierra Chart, 
including the main Sierra Chart window.

Common Features (Working with Sierra Chart Windows)

[Link] - [Top]
The following list explains common menus and buttons. 

• View >> Show Original Values: When this option is selected, a new column is displayed to the right of the 
Value column and will display the original value of the setting when it gets changed from its original value. 
This allows you to see the original value when making changes.

• OK: Selecting this button will accept the changes that have been made on the window and close the 
window.

• Cancel: Selecting this button will revert any changes that have been made on the window back to the last 
saved state and will close the window.

• Revert All: Selecting this button will revert any changes that have been made on the window back to the 
last saved state. This is the same action as Cancel, except that the window does not close when this button 
is selected.

• Apply All: Selecting this button will accept any changes that have been made on the window. This is the 
same action as OK, except that the window does not close when this button is selected.

• A and C Buttons: Items that require an entry (values, item selections, etc.) two buttons are displayed on the 
right of the entry named A and C. The following describes their functions:
◦ A: This button is optional. The A button accepts the entered value. This is the same as using the 

Enter key on the keyboard. Note that this is not the same as Apply. It only accepts the entered value 
and sets the field into a non-edit mode. Selecting Cancel to exit the page would revert the change 



back to the original value. 

To accept the value you can press OK or simply change focus to another setting. You do not have to 
use this button. 

◦ C: This button is optional. The C button cancels the change that has been made in the field and 
returns the value to the last selected/entered value. If the last value was previously entered with the 
A button (or Enter), then the C button will return to that entry. Note that this is not the same as 
Cancel for the entire window. 

The Cancel button will remove all changes made to this window and revert to the last Saved/
Applied settings. 

To revert a value to the previous setting, you can just simply change it to its previous setting, press 
the Cancel button at the bottom or press the C button. 

• Minimize/Maximize/Close: The three buttons in the upper right corner of the window () from left to right 
are for the following actions:
◦ Minimize: When this button is pressed, the window will minimize to a small amount of the title bar 

and these control buttons. 
When a Sierra Chart window is minimized it will not be shown in the task bar, as it is still managed 
by the main Sierra Chart window. Therefore, this minimized window will be present on the system 
desktop. It can be moved and placed anywhere on the desktop that is most convenient. 

The minimized window will always be associated with the Sierra Chart window which opened it, 
therefore when that window is minimized and then restored, the New Sierra Chart window will also 
be restored to its open state. 

◦ Maximize: When this button is pressed, the window will maximize to cover the entire screen.
◦ Close: When this button is pressed, the window will be closed and any modifications which had not 

been previously saved by selecting Apply All will revert to their previous setting.
Selection Specific Options (Working with Sierra Chart Windows)

[Link] - [Top]
Pages (Working with Sierra Chart Windows >> Selection Specific Options)

[Link] - [Top]
Each window could have multiple pages that it can display. Each page is listed at the top of the window within 
square brackets []. In the image above the pages available are: [General] and [Chart Values]. Left clicking on the 
page name will change to that particular page.

The active page is marked with an asterisk (*) to the left of the page name. For the image above, the active page is 
[*General].

Item List (Working with Sierra Chart Windows >> Selection Specific Options)

[Link] - [Top]
An Item List (also known as a drop-down list) allows you to bring up a list of pre-defined items that you can then 
make a selection from. To use one of these item lists, follow these instructions:

• Left-Click on the specific line in the window for which you want to make the change. This will highlight 
the line. 

• Left-Click on the item to be changed. It is necessary to click on the actual item to be changed on the right, 
not the name of the item (which is on the left side). It is possible that there is nothing displayed for this 
item, still click in the same area where the item would be displayed on the right to bring up the list. This 
opens the list menu. 

• Left-Click on the displayed item or on the arrow on the right. This will open the list of items that are 



available for selection. 

• Move the pointer up or down to select a specific item. Once on the item, either left-click or release the left-
click button, depending on how the selection above was made. This will select the specific item and close 
the list. 

• Select the A button to the right of the selection or use the Enter key on the keyboard. Either of these will 
accept the selected entry and close the item list. If the wrong item is selected, then pressing the C button 
will cancel the last selection and change to the last selected entry.

Value Field (Working with Sierra Chart Windows >> Selection Specific Options)

[Link] - [Top]
A Value Field allows you to enter a value or text. To enter or change a Value Field, follow these instructions:

• Left-Click on the specific line in the window for which you want to make the change. This will highlight 
the line. 

• Left-Click on the item to be changed. It is necessary to click on the actual item to be changed on the right, 
not the name of the item (which is on the left side). This will allow the field to be edited. 

• By default, the existing value will be highlighted allowing entry of the new value without having to swipe 
or delete any pre-existing information. Enter the new value as needed. 

• Select the A button to the right of the selection or use the Enter key on the keyboard. Either of these will 
accept the selected entry and close the Value Field. If an incorrect entry is made, then pressing the C button 
will cancel the entry and change to the last entered value. 

Toggle Field (Working with Sierra Chart Windows >> Selection Specific Options)

[Link] - [Top]
A Toggle Field switches between two different states, typically Yes and No. Clicking on the the current value will 
switch to the other value.

To change the value in a Toggle Field follow these instructions:

• Left-Click on the specific line in the window for which you want to make the change. This will highlight 
the line: 

• Left-Click on the item to be changed. It is necessary to click on the actual item to be changed on the right, 
not the name of the item (which is on the left side). This will change the status of the item to its other value. 

Button (Working with Sierra Chart Windows >> Selection Specific Options)

[Link] - [Top]
Selecting a Button will bring up a new window or perform an action such as Loading or Saving a selection. To use 
a Button follow these instructions:

• Left-Click on the specific line in the window for which you will be selecting the button. This will highlight 
the line. 

• Left-Click on the button (The button is within square brackets []). It is necessary to click on the button itself 
which is on the right, not the name of the button, or the reference to the button (which is on the left side). 

Selecting the button will perform the action defined by the button. In this example, a new Data/Trade 
Service Configuration has been created and selecting the Save button will save this configuration. 
In the example above, selecting the Save button removed the asterisk (*) that was next to DTS Config, 
since that change has now been saved. 



Changing User Interface Behavior

[Link] - [Top]
Use the following options to change the user interface behavior of the Settings Windows to meet your required 
expectations and comfort.

The following settings are in Global Settings >> General Settings >> Settings Windows.

• Resize Settings Window on Column Count Change: When this option is set to Yes, and there is a change 
to the number of columns on a Settings Window it will automatically resize appropriately. Either larger or 
smaller.

• Use Single Click for Yes/No in Settings Window when not Selected: When this option is set to Yes, then 
when selecting the Yes/No area of a non-highlighted setting (any setting other than the currently active 
one), the setting will change the Yes/No value (Yes will become No and No will become Yes). Otherwise, 
selecting the Yes/No area of a non-highlighted setting will not change the value.

• Use Single Click for Edit Control in Settings Window when not Selected: When this option is set to 
Yes, then when selecting the Value Field area of a non-highlighted setting (any setting other than the 
currently active one), the value field will be selected to allow immediate editing. Otherwise, selecting the 
Value Field area of a non-highlighted setting will not select the Value Field.

• Use Single Click for List Box in Settings Window when not Selected: When this option is set to Yes, 
then when selecting the List Box area of a non-highlighted setting (any setting other than the currently 
active one), the list box will area will be selected. Otherwise, selecting the List Box area of a non-
highlighted setting will not select the list box.

• Use Single Click for Button in Settings Window when not Selected: When this option is set to Yes, then 
when selecting the Button area of a non-highlighted setting (any setting other than the currently active one), 
the button will be activated. Otherwise, selecting the button of a non-highlighted setting will not activate 
the button.

• Use Single Click for Color Control in Settings Window when not Selected: When this option is set to 
Yes, then when selecting the Color Control area of a non-highlighted setting (any setting other than the 
currently active one), the control will be activated. Otherwise, selecting the color control of a non-
highlighted setting will not activate the color control.

• Immediately Show Drop Down When List Setting Is Being Edited: When this option is set to Yes, and a 
settings row contains a drop-down list box, when the editing begins for that row, the drop-down list will be 
automatically opened.

• Show View Menu in Settings Window: When this option is set to Yes, then the View menu will be 
displayed on the Settings windows. Otherwise, the View menu will not be displayed.

Keyboard Shortcuts

[Link] - [Top]
The following Keyboard Shortcuts are supported in Settings Windows: 

• Control-Enter or Control-Space: Starts editing of a setting or changes state for a Yes/No setting. 
• Enter: Finishes editing of a setting and accepts value. If a setting is not being edited, then all changes will 

be applied and the Settings Window will be closed.
• Escape: Cancels editing and reverts setting. If a setting is not being edited, then the Settings window is 

closed without saving any changes.
• Tab: Selects the next setting in the list.
• Control-Up Arrow: Selects the previous setting in the list.
• Control-Down Arrow: Selects the next setting in the list.
• Navigating Among Tabs: To navigate among the different tabs of the Settings Window through the menu 

items at the top, press the Alt key on your keyboard. You will notice that all of the menu items at the top 
will have one of the letters underlined. Type this letter on your keyboard to switch to the corresponding tab 
for that menu item.

Scroll Wheel support: 



The Mouse Scroll Wheel will scroll the list up or down.

When Global Settings >> General Settings >> Settings Windows >> Use Mouse Scroll Wheel to Select 
Settings in Settings Window is enabled, then the mouse scroll wheel will iterate through the settings and select a 
setting.

Searching for Specific Settings

[Link] - [Top]
With most of the Settings Windows, it is supported to search for specific settings.

 
Instructions: 

1. If the Settings Window has a View menu, make sure that View >> Show Search Box has a checkmark/
enabled.

2. In the edit box at the top of the Settings Window which supports search, that says "Enter Search Text", type 
in the text you want to search for. 

3. Settings which match this text, will be listed in the list below.
4. Select the setting that you want from that list.
5. The Settings Tab will be changed to the corresponding tab containing that setting. And that setting will be 

highlighted.
6. To control the search behavior select Global Settings >> General Settings >> Settings Windows. 

Go to the Select String Matching Method in Search setting. There are two choices:
◦ Extract String Matching: With this matching method there must be exact matches but partial 

words can be used. Both the search string and existing strings in the Settings Windows are 
tokenized. There is a comparison, of the individual substring words. So it can display 'Master Mode' 
as result for 'Mas Mod' and 'Allow Zero Values' for 'Zero Allow'.

◦ Approximate String Matching: Example: 'alw zr vl' will show 'Allow Zero Values', 'Mstr md' will 
show 'Master Mode'. These would not be displayed for exact string matching.

New Chart Settings Window

[Link] - [Top]
Newer versions of Sierra Chart have a new implementation of the Chart Settings window. This Chart Settings 
window is based upon the new Settings Windows gradually being implemented within Sierra Chart. 

The information in this section is also generally applicable to all of the new Settings Windows within Sierra Chart, 
in addition to Chart Settings and the new interfaces for setting the properties of Chart Drawings and configuring 
Chart Drawing Tools. 

Refer to the Settings Windows video. 

The old Chart Settings window and Microsoft Dialogs are fully unacceptable and based upon Microsoft Windows 
Dialog functionality. It is very difficult working with these types of dialogs when it comes to implementation and 
programming, and organizing settings within them. They are inherently impossible to adapt to other languages and 
they malfunction when your computer resources are low due to a faulty design with in Windows, and they are very 
windows operating system resource inefficient. The font size and face of these old dialogs (referring to the old 
Chart Settings window) cannot be changed or changed easily. You can only globally try to resize objects on your 
operating system to get them bigger but then you affect everything. And you only have so much degree of control 
over that. The colors also cannot be changed or changed easily. Any attempt to change them, if possible, results in 
changing the settings throughout the entire operating system and you will end up with an appearance that still is not 
acceptable and have various side effects. These old dialogs also flicker and have performance issues. They are 
absolutely terrible.

The old Chart Settings window will never be added back. This is something that Sierra Chart engineering would 
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never consider at all. We understand when there is a significant change and users have become accustomed to a 
particular prior design and implementation, that they learn to "like" the old design and implementation. However, 
this old dialog design is terrible/unacceptable for numerous reasons which we have explained above. It is important 
to break free from these wicked and evil and hugely substandard and inefficient and poor quality Microsoft dialog 
windows, and be supportive of Sierra Chart, with the new enhanced functionality. We do not need to hear 
complaints! As we have said on the Support Board, we are not going to be influenced by complaints related to 
wanting the old dialog back. That will not happen. What we will do, is a gradual improvement of the new 
functionality which we have done since the initial release.

And we are certain, that if Sierra Chart has had these new Settings Windows, for years, and then we went and 
replaced them with these Microsoft dialog windows, that we would then get complaints of wanting the old 
interface back. Once again it is a matter of what you have become accustomed to. 

The implementation of these new Chart Settings windows, has much less operating system reliance as compared to 
these old dialogs and can be ported to other operating systems. This is critical to allow Sierra Chart to be ported to 
another operating system. 

The new Chart Settings window and all of the new Settings Windows do at this time support Keyboard Shortcuts 
to navigate among settings or change a setting to/from Yes/No. 

The new Chart Settings window has the following features and functionality. 

The user interface behavior of the new Settings Windows that this Chart Settings window is based upon can be 
changed. Refer to Changing User Interface Behavior. This is an incredible feature to allow you to fine tune the 
behavior.

The new Chart Settings window is very well organized with all of its settings where related settings are grouped 
together under each tab, and labeled appropriately. There are many more tabs with descriptive names. 

Over time, the organization of the different settings in the Chart Settings window will be improved upon. We will 
add new tabs and additional subcategories as necessary. This is a gradual process based upon the usage of the 
window and feedback received. It has already been substantially improved over what has been released previously. 
For example, there is a new Trading tab where all trading related settings are on a single tab and grouped 
appropriately.

The Colors and Font size and appearance are fully customizable! This is a major feature to be able to customize, 
the font and colors of a settings interface. Previously with the old dialogs, the operating system gave you very very 
limited control of this and any changes would affect the entire system. This is a massive improvement to be able to 
control the fonts and colors of the settings windows, and even including the font within controls like edit controls 
and drop down lists. For more information, refer to Colors and Font Settings. You could never do this before with 
the old dialogs. And when controls like edit controls or drop-down lists are directly on a window you have no 
control over their size or font size. It was an absolutely terrible issue, with Sierra Chart, these dialog windows and 
controls directly on windows like the Trade Activity Log. We are working to solve this and give you full control. 
You do not have this degree of control in other programs. Sierra Chart is at the top of the world and industry, with 
the degree of flexibility that it gives you with things like this. And there is a lot more work to do and a lot planned. 
We are not finished yet. 

These windows are fully resizable including the width of the settings columns. The size and position of the Chart 
Settings window is remembered for each chart that it belongs to. The resizing functionality is absolutely essential 
based upon monitor resolution. It has been an ongoing issue where some old dialog windows appear too small or 
are too large and not fully visible. These problems no longer exists with these new Settings Windows. This is a 
massive improvement!

In the case of Drawing Tool Configuration windows, the size and position of each window for each drawing type, 
is globally saved. So you can resize and position it as you want and it will be restored the same way next time it is 
opened.

In the case of Chart Drawing Properties windows, the size and position of each window for each drawing type, is 
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saved with each individual chart. So you can resize and position it as you want, for each drawing type, and it will 
be restored the same way next time it is opened. For different drawing types, you can also open a separate Chart 
Drawing Properties window at the same time.

Each chart has its own Chart Settings window which is modeless, meaning that you can interact with the chart at 
the same time that the Chart Settings window is open. So you can make changes, and then go right back to the 
chart, and still keep the Chart Settings window open. Multiple Chart Settings windows can be open at the same 
time. 

These windows are extremely fast, flicker free, and use next to no Windows resources unlike the heavy resource 
utilization of these unstable Microsoft dialog windows which the previous Chart Settings window used.

The previously selected tab is restored when opening the Chart Settings window.

The ability to search for settings by typing the name of the setting.

We also want to point out that the A and C buttons that display to the right when editing a setting in a Settings 
window are optional. You do not have to press the A button to accept the setting. You only need to press OK or 
change the focus to a different setting. This is all.

All of the above is a massive and extraordinary improvement over what existed previously. We do not think there 
is any type of software settings type interface, as customizable as what Sierra Chart produced.

*Last modified Monday, 12th August, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe6e0.html?page=doc/SettingsWindowsInterface.php#SearchingForSpecificSettings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexd7a4.html?page=doc/setup.php


◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Settings Windows >> General Settings

General Settings Window
• Accessing the General Settings Window
• General

◦ Update Intervals
▪ Chart Update Interval
▪ Quote Board Update Interval
▪ Periodically Set System Date-Time from Server
▪ Quote Board High/Low Timeout Time in Seconds
▪ Timer Management - Chart Calculation/Draw Time Multiplier for Interval Delay
▪ Timer Management - Maximum Interval Delay in Milliseconds

◦ Startup
▪ Open Files On Startup

▪ Temporarily Preventing Automatic Opening of Files on Startup
▪ Select Files to Open on Startup
▪ Accept Server-Side Set Startup Files

◦ NewInstances
▪ Instances to Open on Startup
▪ Use Symbol Settings in New Instances when Started
▪ Always Copy Configuration Files to New Instances When Started

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0ca.html?page=doc/Contents.php#SettingsWindows
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index899f.html?page=doc/GeneralSettings.html


◦ Data
▪ Subscribe RT Data and Download Historical Data During Scan
▪ Use Monday as Start of Week instead of Sunday

• GUI
◦ Scroll

▪ Scroll Multiplier
▪ Enable Workspace Scrolling
▪ Scroll Wheel Setting

◦ Application GUI
▪ Custom Title Bar Name
▪ Auto Hide Charts Title Bar And Scrollbar
▪ Minimize / Restore Detached Windows With Main Window
▪ Bring Detached Windows to Top on Main Window Focus
▪ Ignore Minimized Windows When Tiling
▪ Destroy Chart Windows when Hidden
▪ Use Alternate Window Placement Method
▪ Status Bar Width in Characters
▪ Small Pixel Amount Scaling Factor
▪ Display Save All Option on Exit
▪ Disable Prompt to Save Chartbook on Chartbook Close
▪ Sort CW Menu by Chart Number
▪ Maximum Items per Column for CW Menu
▪ Maximum Items per Column for Study Collections Menu

◦ Printing
▪ Print Only In Black And White

• Windows
◦ Chartbook Tabs

▪ Use Chartbook Tabs
▪ Show Chartbook Tabs At
▪ Support Multiple Rows
▪ Show Arrows Before Chartbook Tabs

◦ Window Tabs
▪ Use MDI Window Tabs
▪ Show MDI Tabs At
▪ Support Multiple Rows for MDI Tabs
▪ Show Arrows Before MDI Tabs

◦ Window Tiling
▪ Use Windows Custom Grid Layout
▪ Rows Count
▪ Columns Count

• Charts
◦ Charts

▪ Hide Study Inputs On Charts
▪ Color Chart Tabs with Chart Link Number Color
▪ Display Chart Timeframe On Tabs When Title Bar Name Is Set To Be Used On Chart Tab
▪ Show Chart Number First on Chart Name
▪ Show On-Chart Status Messages
▪ Use Controlled Order Chart Updating
▪ Large Increase/Decrease Chart Spacing Pixels
▪ Interactive Scale Range Movement Adjust Direction
▪ Interactive Scale Range Percent Change for Full Region Move (Fractional: .1 = 10%)
▪ Display Fractions In Short Format
▪ Allow New Data In Unlocked Fill Space
▪ Additional Days to Add to Rollover Date for Chart and Quote Board Rollovers
▪ Reset Bar Size/Spacing/Scale On Symbol Change



▪ Reset Bar Size/Spacing/Scale On Timeframe Change
◦ Study Collection

▪ Use Default Study Collection for New Charts
▪ Default Study Collection

◦ Symbol
▪ Support Plus Minus Keys for Changing Symbol in Charts
▪ Support Symbol Entry from Chart Window
▪ Detect Rollover Of Current Futures Contracts Symbols Based On Real Time Volume

◦ Chartbooks
▪ Close Existing Chartbooks When Open Chartbook Group
▪ Auto-Save Chartbooks and Spreadsheets
▪ Auto-Save Chartbooks Interval In Minutes

• Settings Windows
◦ Settings Windows

▪ Resize Settings Window on Column Count Change
▪ Use Single Click for Yes/No in Settings Window when not Selected
▪ Use Single Click for Edit Control in Settings Window when not Selected
▪ Use Single Click for List Box in Settings Window when not Selected
▪ Use Single Click For Editable List Box In Settings Window When Not Selected
▪ Use Single Click for Button in Settings Window when not Selected
▪ Use Single Click for Color Control in Settings Window when not Selected
▪ Select All Text in Edit Control Upon Editing
▪ Immediately Show Drop Down When List Setting Is Being Edited
▪ Show View Menu in Settings Window
▪ Use Mouse Scroll Wheel to Select Settings in Settings Window
▪ Select String Matching Method in Search

◦ Customizations
▪ Available Preconfigured Language Customizations

• Log
◦ Log

▪ Save Message Log to File
▪ Detailed Continuous Futures Contract Logging
▪ Never Automatically Open Message Log or Trade Service Log
▪ Save Alerts Log to File
▪ Enable Detailed HTTP Logging
▪ Control Bar Debug Logging

• Paths
◦ Files and Folder Paths

▪ Data Files Folder
▪ Changing the Data Files Folder

▪ Always Use 'Data' Folder within Main Folder
▪ Chart Image Folder
▪ Text Editor Path and Filename
▪ Trade Activity Logs Folder Path

• Alerts
◦ Alert Settings

▪ Alert Number
▪ Number of Times to Play This Alert
▪ Run Program When This Alert Triggered
▪ Text to Play When This Alert Triggered
▪ Send Alert as Chat Message When This Alert is Triggered
▪ Capture Chart Image on Alert for Chart
▪ Capture Chart Image On Trade Order Event
▪ Include Alert Comment in Alert Chat Message/Popup
▪ Add Alert to Compact Alert Popup Window



◦ Sound File
▪ Alert Sound File Name
▪ Test Sound

◦ User Defined Name
▪ User Defined Name
▪ Include User Defined Name in Alert Email/Pop-up
▪ Use User Defined Name Only in Alert Message

◦ Notification
▪ Chat Identifier or Chat Name for Alert

◦ Additional Settings
▪ Show Alerts Log On Study Alert
▪ Wait for Prior Alert Sound to Finish Before Playing Next Queued Sound

◦ Remote Alerts
▪ Enable Remote Alerts
▪ Alert Number for Remote Alert

◦ Other Alerts
▪ Server Connected Alert
▪ Server Connection Lost Alert
▪ Chat Window New Message Alert
▪ Chat Window Pending Message Alert
▪ Chat Window Edited Message Alert
▪ Chat Window Message Read Alert
▪ Chat Offline Alert

◦ Text to Speech Wave File Creation
▪ Text to Speech Wave File Name

• Additional Alert Information
◦ Configuring Alert Number Instructions
◦ Alerts During Back Testing
◦ Playing Alert Sound Multiple Times
◦ Text-To-Speech Alerts
◦ Sampling/Testing Sound Files
◦ Default Sound
◦ Time Delay Between Sounds
◦ Clearing the Alert Sound Queue
◦ Troubleshooting for Alert Sounds That Do Not Play
◦ Playing an Alert Sound Repeatedly Until Manually Stopped
◦ Using Chat For Remote Alert Notifications and Connecting to Telegram (Opens a new page)

Accessing the General Settings Window

[Link] - [Top]
To display the General Settings window select Global Settings >> General Settings on the menu.

Press OK to save settings or Cancel to exit without saving.

General

[Link] - [Top]

Update Intervals (Global Settings >> General Settings >> General)

[Link] - [Top]
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This sub-section contains global settings related to update intervals for various parts of the Sierra Chart software.

Chart Update Interval (Global Settings >> General Settings >> General >> Update Intervals)

[Link] - [Top]
The Chart Update Interval sets how often the chart graphics are updated and studies are calculated when 
connected to the Data/Trade server. When market data, Trade Order data or Trade Position data is received, it will 
be displayed within this time interval. 

If there is no new market data, Trade Order or Position data, then the chart will not be updated.

Enter the value in milliseconds. Using a higher value will reduce CPU usage. However, the chart will update 
slower. Using a lower value will increase CPU usage. However, the chart will update faster. This setting does not 
affect the speed at which data is stored, it is stored tick by tick without any gaps. All trades received are displayed.

The Chart Update Interval provides for very efficient use of the CPU, and prevents lags. Using a very short 
update interval may require a fast CPU.

Using too short of an update interval, like 50 milliseconds or less on a large number of charts, may have the effect 
of causing a lag of data received because the load that Sierra Chart will present to the CPU may be too high 
preventing network data from being process timely.

You will know if the Chart Update Interval setting is too fast if the CPU usage of Sierra Chart, as reported in the 
system Task Manager, is near to the limit of a single core. For example, if your system has 8 cores, the maximum 
core percentage will be 12.5 percent as reported in the Task Manager. If you see the Sierra Chart process at the 
maximum or higher percentage for a single core, then it is presenting the maximum load to the CPU. Although 
Sierra Chart does use multiple threads, so you can see at certain times, a percentage which is higher than what a 
single core will use. Most of the time this will not be the case though.

If you encounter any problems with a short Chart Update Interval, increase it. Do not contact support about issues 
arising from too short of a Chart Update Interval.

At each Chart update, in the case of an Intraday chart, Sierra Chart will read the latest data from the Intraday chart 
data file and perform other functions even if there is not any new market data to read. Therefore, using too short of 
a Chart Update Interval, does increase the CPU load.

Each individual chart can also override the global Chart Update Interval and use its own chart update interval. So 
this gives you the ability to set some charts to a faster or slower speed than the global setting. Refer to Chart 
Update Interval in the Chart Settings documentation.

While Sierra Chart is a fast and responsive program, it was not designed with high-frequency trading in mind 
where one would require response times in the microsecond range or very low millisecond range. The Chart 
Update Interval can be reduced as low as 10 milliseconds. However, if you require study calculations to be done 
at intervals faster than that and have reaction times from an automated trading system to be less than that, and in 
the microsecond range, then instead you would need to develop your trading system external to Sierra Chart and 
communicate with Sierra Chart using the DTC Protocol Server.

Since charts are updated at the specified Chart Update Interval, there can be momentary differences with price 
values between charts of the same symbol, at any instant in time. This becomes less noticeable, the faster the chart 
update interval.

Quote Board Update Interval (Global Settings >> General Settings >> General >> Update Intervals)

[Link] - [Top]
The Quote Board Update Interval specifies how often and milliseconds the data on a Quote Board updates if it 
has changed.
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A recommended setting is between 500 to 1000 milliseconds.

This setting also applies to Study Summary Windows and Quote Spreadsheets. In the case of a Quote Spreadsheet, 
you need to close and reopen it for the new Update Interval to go into effect.

Periodically Set System Date-Time from Server (Global Settings >> General Settings >> General >> Update 
Intervals)

[Link] - [Top]
When this option is enabled, then every hour the current Date-Time in UTC is requested from the Sierra Chart 
Web server and your computer's clock is adjusted to this time.

For complete details about this functionality, refer to Global Settings >> Set System Date-Time from Server.

Quote Board High/Low Timeout Time in Seconds (Global Settings >> General Settings >> General >> 
Update Intervals)

[Link] - [Top]
The Quote Board High/Low Timeout Time in Seconds setting specifies the amount of time in seconds the High 
or Low Quote Board fields remain highlighted for when there is a new High or Low respectively.

For information about setting the highlighting color, refer to Setting Colors (Quote Board).

Timer Management - Chart Calculation/Draw Time Multiplier for Interval Delay (Global Settings >> 
General Settings >> General >> Update Intervals)

[Link] - [Top]
The following information applies to version 2716 and higher. 

This setting is for charts only. It does not apply to any other timer functionality in Sierra Chart.

A chart is updated according to its Chart Update Interval. For complete details, refer to Chart Update Interval. 

A Chart Update Interval for a chart is the time interval in milliseconds, that a chart will be updated at. For example, 
if it is set to 500 ms for a particular chart or globally, then a chart will update every 500 ms assuming there is 
market activity. Or some other event which will cause a chart to update. However, if there are many charts open, 
and each chart takes 50 ms to calculate and draw, then this makes less time available for other charts to update and 
they will update less frequently.

In order to maintain a responsive user interface, Sierra Chart will dynamically increase the Chart Update Interval. 
This occurs dynamically based upon the calculation and draw time of the chart. Sierra Chart will not increase it 
higher than the Timer Management - Maximum Interval Delay in Milliseconds setting. 

The formula that Sierra Chart uses to increase the Chart Update Interval is that the time to calculate and draw chart 
during a chart update is measured. This time is multiplied by the Timer Management - Chart Calculation/Draw 
Time Multiplier for Interval Delay setting (default is 3). So for example if a chart takes 60 ms to calculate and 
draw and this setting is 3, then the Chart Update Interval becomes 180 ms. This update interval continuously 
changes based upon the calculation and draw time of the chart. 

Additionally, Sierra Chart will ensure between chart updates, that there is a duration of the Chart Update Interval. 
In this example, there will be a 180 ms between each chart update. 

This setting can be set anywhere from .5 to 100. It can be a fractional value like 1.2.

Timer Management - Maximum Interval Delay in Milliseconds (Global Settings >> General Settings >> 
General >> Update Intervals)

[Link] - [Top]
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This setting is for charts only. It does not apply to any other timer functionality in Sierra Chart.

This is the maximum time in milliseconds that Sierra Chart will dynamically increase the Chart Update Interval 
for a particular chart to. 

Startup (Global Settings >> General Settings >> General)

[Link] - [Top]
This sub-section contains global settings related to functionality that occurs at the startup of the Sierra Chart 
software.

Open Files On Startup (Global Settings >> General Settings >> General >> Startup)

[Link] - [Top]
When this option is set to Yes, then the files in the Files to Open on Startup list will automatically be opened 
when Sierra Chart is started. When this option is set to No, this will not occur.

This setting is also on the Sierra Chart login window and can be turned on or off from that window. When a change 
is made on the Login window, then that change will be reflected in this setting.

Temporarily Preventing Automatic Opening of Files on Startup

[Link] - [Top]
To prevent the automatic opening of files, Chartbooks and Spreadsheets, in the list of Files to Open on Startup in 
Global Settings >> General Settings, when Sierra Chart is started, then disable the Files to Open on Startup 
option on the General Settings window.

Alternatively, when Sierra Chart is started, on the Login window disable the Open Files on Startup option. This 
will prevent Chartbooks and other files from automatically being opened upon startup.

The Files to Open on Startup will not automatically open on startup of Sierra Chart if Open Files on Startup is 
disabled on the Login window.

Select Files to Open On Startup (Global Settings >> General Settings >> General >> Startup)

[Link] - [Top]
This setting allows you to create a list of files to automatically open when you start Sierra Chart. These files can 
include Chartbook and Spreadsheet files (.scss file extension). These are the only files you can automatically open.

Selecting the button for Files to Open on Startup will bring up a window that allows the files to be added to the 
list.

Press the Add button to add a file to the list. The Open File window will display. Select the file you want to add 
and press the Open button.

To change an existing file in the list, select the file you want to change in the list and press the Change button.

To remove a file, select the file you wish to remove and press the Remove button.

You can change the order of the files to control the order in which they are opened, by using the Up Arrow and the 
Down Arrow buttons. The last file in the list, will be the last file opened. In the case of a Chartbook, this will 
become the active Chartbook file.

For information about chartbooks, refer to the Chartbooks documentation page.

If the first file to open in the list is a Spreadsheet, then a new Chartbook will be created when that Spreadsheet is 
automatically opened because a Chartbook is required to exist when opening a Spreadsheet file. Therefore, it is 
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recommended to put the Spreadsheet files at the end of the list of Files to Open on Startup to avoid this.

The files will not automatically open if the Open Files on Startup option is disabled.

There is a limit in Sierra Chart to open no more than 64 Chartbooks/Spreadsheets on startup but this does not mean 
you cannot have more Chartbooks/Spreadsheets open than that. This just relates to what can be automatically 
opened at once. 

Accept Server-Side Set Startup Files (Global Settings >> General Settings >> General >> Startup)

[Link] - [Top]
For some Sierra Chart accounts files may be automatically added to the Files to Open On Startup list. This 
happens when logging into Sierra Chart.

To prevent the files from being added to this list, set Accept Server-Side Set Startup Files to No.

NewInstances (Global Settings >> General Settings >> General)

[Link] - [Top]
.

Instances to Run on Startup (Global Settings >> General Settings >> General >> New Instances)

[Link] - [Top]
Sierra Chart supports running new instances with the File >> New Instance command.

For additional information, refer to Using DTC Server for Data and Trading in Another Sierra Chart Instance.

After you have manually started new instances with that command, to automatically start those instances when 
Sierra Chart is started, enter the instance numbers in the Instances to Open on Startup field. 

This is a comma separated list of instance numbers. Example: 2, 3. This means when Sierra Chart is started, the 
second and third instance will be run automatically.

Use Symbol Settings in New Instances when Started (Global Settings >> General Settings >> General >> 
New Instances)

[Link] - [Top]
When this option is set to Yes, then when File >> New Instance is used to start a new instance of Sierra Chart, 
then the Global Symbol Settings from the main instance the new instance is started from, are copied to the new 
instance. The new instance then uses these Symbol Settings. This is useful to make sure the customized settings 
you have set in the main instance are used by all of the sub instances.

It is important to understand that when this option is enabled, you must not make changes to Symbol Settings 
within sub instances started with File >> New Instance. Otherwise, when those sub instances are restarted, those 
Symbol Settings changes or custom symbols added, will then be lost and overwritten with the main instance 
Symbol Settings. 

Always Copy Configuration Files to New Instances When Started (Global Settings >> General Settings >> 
General >> New Instances)

[Link] - [Top]
When this option is set to Yes, then all of the global configuration files from the main instance of Sierra Chart are 
copied to a sub instance every time the sub instance is started with File >> New Instance. 

This ensures that the Global Settings within the main instance, are always applied to the sub instance. 

However, any changes to Global settings within a sub instance will be lost when it is closed and started again with 
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File >> New Instance or is automatically run on startup. 

Global configuration files do not include Chartbooks, Study Collections, Trade Window configurations or 
Spreadsheets. 

When this option is set to No, then each individual sub instance started with File >> New Instance will have a 
configuration which matches the main instance, the first time that instance is created. Thereafter, any changes to 
that particular sub instance global settings, will remain with that instance only and be different and independent 
from the main instance. 

Data (Global Settings >> General Settings >> General)

[Link] - [Top]
This sub-section contains global settings related to how data is handled.

Subscribe RT Data and Download Historical Data During Scan (Global Settings >> General Settings >> 
General >> Data)

[Link] - [Top]
When this option is set to Yes, then when scanning through symbols in a chart, historical data will be downloaded 
for the chart if it has not already been downloaded and real-time data updates will be started for the symbol.

Use Monday as Start of Week instead of Sunday (Global Settings >> General Settings >> General >> Data)

[Link] - [Top]
When this option is set to Yes, the start of the week is considered Monday instead of Sunday. Otherwise, the start 
of the week is considered Sunday.

This setting applies to studies which have a Time Period Type Input which is set to Weeks .

GUI (Global Settings >> General Settings)

[Link] - [Top]

Scroll (Global Settings >> General Settings >> GUI)

[Link] - [Top]
This sub-section contains global settings related to scrolling.

Scroll Multiplier (Global Settings >> General Settings >> GUI >> Scroll)

[Link] - [Top]
The Scroll Multiplier setting sets the speed of scrolling in charts when using the chart Scrollbar at the bottom of 
the chart. This is not an integer value but a floating-point value and supports fractional values (Example: .75).

When it is set to 1.0 and you click on the chart Scrollbar arrows or press the left and right arrows on your 
keyboard, the chart will scroll by 1 bar/column.

Also, with this same setting when you you scroll the chart page-by-page by clicking within the Scrollbar area (not 
on the Scrollbar arrows or scroll box), the chart will scroll by one full window of bars/columns.

When this setting is set to 0.5, then the scrolling amount with any of the scrolling methods becomes reduced by 
half. When this setting is set to 2, then the scrolling amount with any of the scrolling methods, is doubled. Use a 
higher value for increased scrolling speed.

When the Scroll Multiplier is set to 1 and Sierra Chart scrolls by more than 1 bar/column when using a scroll 
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wheel, then the issue has to do with the scroll wheel implementation on your computer system and Sierra Chart has 
no control over that.

Enable Workspace Scrolling (Global Settings >> General Settings >> GUI >> Scroll)

[Link] - [Top]
Enables scroll bars to appear on the main Sierra Chart window when you move chart and Spreadsheet windows 
beyond the main window's edges.

This allows you to widen your Chartbook workspace. You can then use the scroll bars to move charts in and out of 
view.

You need to restart Sierra Chart when enabling or disabling this option for the change to go into effect.

Scroll Wheel Setting (Global Settings >> General Settings >> GUI >> Scroll)

[Link] - [Top]
The scroll wheel can be used to control the chart horizontal position and also the spacing between the chart bars. 
The options for how the scroll wheel can be used are as follows:

When the scroll wheel is used to scroll the chart horizontally, the Scroll Multiplier setting applies in this case. 

• No Scroll Wheel Support
• Scroll Wheel Scrolls Chart. With 'Shift' Changes Spacing
• Scroll Wheel Changes Spacing. With 'Shift' Scrolls Chart
• Scroll Wheel Scrolls Vertical Scale. With 'Shift' Changes Spacing
• Scroll Wheel Scrolls Vertical Scale. With 'Shift' Scrolls Chart
• Scroll Wheel Scrolls Chart. With 'Shift' Scrolls Vertical Scale
• Scroll Wheel Changes Spacing Normal. With 'Shift' Changes Spacing at Bar: When using the Shift 

key on the keyboard with this option, the bar being pointed to with the Chart Values tool is maintained at 
the location, as best as possible, in its current location.

Application GUI (Global Settings >> General Settings >> GUI)

[Link] - [Top]
This sub-section contains global settings related to the Sierra Chart application Graphical User Interface (GUI).

Custom Title Bar Name (Global Settings >> General Settings >> GUI >> Application GUI)

[Link] - [Top]
This setting allows you to set text which is displayed on the title bar of the main program window. When there is 
text set, the name of the Data or Trading service will no longer be displayed on the title bar.

The text is displayed on the far left side of the title bar assuming the operating system is not centering the text. This 
text will also be visible with the icon on the system Taskbar to help identify a particular instance of Sierra Chart 
when you are running multiple instances.

The setting immediately goes into effect and updates the title bar.

It is also supported to use your own custom icon at the top left of the Sierra Chart windows and on the system 
taskbar. Simply place a Program.ico file with your own custom icon in the installation folder for Sierra Chart. It 
will be automatically used when Sierra Chart is started.

Auto Hide Charts Title Bar And Scrollbar (Global Settings >> General Settings >> GUI >> Application 
GUI)

[Link] - [Top]
The Auto Hide Charts Title Bar and Scrollbar option when enabled will automatically hide a charts title bar and 
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scrollbar, when the chart does not have the focus and is not the active window.

This setting also affects Time and Sales windows, and Trade DOM windows.

For details on moving and resizing a window which has its title bar removed, refer to Show Title Bar on the Chart 
Menu page.

If this option does not work reliably, then understand it is an operating system level problem and we recommend 
not using it in that case. The feature is reliably implemented within Sierra Chart.

It is also supported to manually hide both the Title Bar and Scrollbar on an individual chart through the Chart 
menu. Refer to Show Title Bar and Show Scrollbar.

Minimize / Restore Detached Windows With Main Window (Global Settings >> General Settings >> GUI >> 
Application GUI)

[Link] - [Top]
When this option is set to Yes, then when minimizing the main Sierra Chart window, any detached Chart and 
Spreadsheet windows will also be minimized at the same time.

When this option is to Yes, then when maximizing or restoring the main Sierra Chart window, any detached Chart 
and Spreadsheet Windows will also be restored at the same time.

Bring Detached Windows to Top on Main Window Focus (Global Settings >> General Settings >> GUI >> 
Application GUI)

[Link] - [Top]
When this option is set to Yes, and there are detached charts in the visible Chartbook, then when the main window 
of Sierra Chart is given the focus, then these detached charts are also brought to the top of what is called the Z 
order and moved above other windows from other programs that they may be under.

The order in which these detached charts are brought to the top is according to the order in which they are listed in 
Window >> Windows and Chartbooks.

Ignore Minimized Windows When Tiling (Global Settings >> General Settings >> GUI >> Application GUI)

[Link] - [Top]
When this option is selected and one of the Windows Tiling options is selected (such as Windows >> Tile 
Horizontally), the space that is occupied by the minimized windows icons at the bottom of the graphics area is 
ignored, and the windows are placed over the icons.

Otherwise, when this option is not selected, the tiling of windows will take into account the space that is occupied 
by the minimized windows icons and will place the tiled windows so they do not cover the icons.

Destroy Chart Windows when Hidden (Global Settings >> General Settings >> GUI >> Application GUI)

[Link] - [Top]
When this option is set to Yes, then when a chart window is hidden because the Chartbook it is part of is no longer 
the visible Chartbook, the chart window will be destroyed. This conserves operating system window related 
resources and allows more chart windows to be open at the same time.

When this option is set to No, then when a Chartbook is not visible, and it remains open, the charts are only hidden 
but not destroyed.

This option must only be changed when Chartbooks are not currently open. Close all Chartbooks first before 
changing this option. Otherwise, it is possible when switching to a Chartbook which is currently open, that its 
charts will not appear, but they would still be present within the Chartbook.
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The term "destroy" is an operating system term which indicates that the operating system window for the chart is 
being destroyed when it is hidden. This is simply means that the resources associated with it, are removed. When a 
chart window is made visible again like when making the Chartbook it is part of, active, then the window is re-
created exactly as it was before. There is no loss of information at all.

If you have a large number of charts open for different symbols because you want to overlay them within a 
common single chart window, then instead consider using the Add Additional Symbol study instead of using a 
large number of separate charts.

Use Alternate Window Placement Method (Global Settings >> General Settings >> GUI >> Application 
GUI)

[Link] - [Top]
For the implementation of the Use Alternate Window Placement Method setting, update to version 2642 or 
higher. Refer to Fast Update.

This is a setting, which uses an alternative method to determine the Position and Size of a window and also to 
restore the Position and Size of a window. This is also known as the window placement. This applies to all 
windows within Sierra Chart except for windows attached within the main window. These attached windows are 
also called MDI child windows. This option does not apply to a MDI child window. 

This setting is used to attempt to resolve the problem documented in the Window Size and Position Not Restored 
When Opening Chartbook help topic. 

Changes to Use Alternate Window Placement Method requires a restart of Sierra Chart for the change to go into 
effect. 

When this setting is enabled, and when a window in Sierra Chart is maximized, not an MDI child window, but the 
main Sierra Chart window, any detached windows, or any other top level window, the normal or restored size of 
that window is not going to be known. When the window is re-created by Sierra Chart, its restored/normal size will 
be the same as the maximized size. So when you take a window out of the maximized state and restore it, its size 
will not change. This only applies when this setting is enabled. 

If enabling this setting does not cause Chart windows and the main Sierra Chart window to be restored in the same 
way they were when a Chartbook is closed or the main program is exited, on multiple monitors, then there are two 
other possibilities. 

If you are maximizing a detached chart, on a monitor and it is not being restored to the same monitor when 
opening the Chartbook it is contained within, then rather than maximizing the chart on that monitor, keep it in a 
Restored state and adjust its top left position and size to occupy the entire size of the monitor. Do the same thing 
with the main Sierra Chart window. This may resolve the problem.

The issue of Chart windows and the main Sierra Chart window not being restored to the same position and size 
they were when saved, when they are reopened, is an operating system level problem. 

Status Bar Width in Characters (Global Settings >> General Settings >> GUI >> Application GUI)

[Link] - [Top]
This setting controls the width of the Status Bar display on the Control Bar in characters.

After changing this setting it is necessary to disable the Control Bar through Window >> Control Bars >> 
Control Bar [#] and then reenable the Control Bar. 

For further details, refer to Window >> Control Bars >> Control Bar [#].

Small Pixel Amount Scaling Factor (Global Settings >> General Settings >> GUI >> Application GUI)

[Link] - [Top]
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This is a scaling factor/multiplier which is used to adjust various small widths and sizes of various display 
elements throughout Sierra Chart. By default this is 1. Using a larger value will cause larger widths or sizes to be 
used.

Using a value of 2 means that the default pixel width for a particular display element, then becomes twice the 
number of pixels from the default.

Some of the included items that this setting affects are as follows:

• The width of the short vertical divider line displayed on a header when hovering between columns on the 
header columns in adjustable multicolumn list views like the Time and Sales window.

• Default column widths for multicolumn list views. These columns are also manually adjustable.
• Spacing between columns on the Numbers Bars study.
• Minimum and Maximum padding when using a Subgraph Draw Style of Left Side Tick Size Rectangle or 

Right Side Tick Size Rectangle.
Display Save All Option on Exit (Global Settings >> General Settings >> GUI >> Application GUI)

[Link] - [Top]
When this option is set to Yes and you exit from Sierra Chart, a Save All window will display allowing you to save 
all of your Chartbooks and your Spreadsheets. If this option is set to No, then this window will not be displayed on 
exit.

Effectively this option to display the Save All question functions as a prompt to confirm exiting from Sierra Chart 
since it will always display when enabled.

Disable Prompt to Save Chartbook on Chartbook Close (Global Settings >> General Settings >> GUI >> 
Application GUI)

[Link] - [Top]
When this option is set to Yes then when a chartbook is closed, there will not be a prompt to save the chartbook. 
This means that if the chartbook needs to be saved prior to closing, then it needs to have been saved previously, or 
any changes to the chartbook since the last save will be lost.

Otherwise, when this option is set to No, then when a chartbook is closed, there will be a prompt to save the 
chartbook.

Sort CW Menu by Chart Number (Global Settings >> General Settings >> GUI >> Application GUI)

[Link] - [Top]
When this option is enabled, then the CW (Child Window) menu which lists Chart and Spreadsheet windows, will 
be sorted according to the Chart Number rather than alphabetically. In this case any open Spreadsheet windows 
will be listed at the end.

Maximum Items per Column for CW Menu (Global Settings >> General Settings >> GUI >> Application 
GUI)

[Link] - [Top]
This setting establishes the number of listed charts that are displayed in each column in the CW Menu.

This setting is to be used if the number of available charts is too long to be able to see the entire list on a monitor. 
When this occurs, lower the number in this setting in order to split the list of charts into multiple columns so that 
all the charts can be seen in the list. This value determines the number of charts per column.

Maximum Items per Column for Study Collections Menu (Global Settings >> General Settings >> GUI >> 
Application GUI)

[Link] - [Top]
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This setting establishes the number of listed study collections that are displayed in each column in the Analysis 
menu.

This setting is to be used if the number of available Study Collections is too long to be able to see the entire list on 
a monitor. When this occurs, lower the number in this setting in order to split the list of study collections into 
multiple columns so that all the study collections can be seen in the list. This value determines the number of study 
collections per column.

Printing (Global Settings >> General Settings >> GUI)

[Link] - [Top]
This sub-section contains global settings related to printing.

Print Only In Black And White (Global Settings >> General Settings >> GUI >> Printing)

[Link] - [Top]
When this option is enabled and you print a chart with File >> Print, then the chart is printed in black and white 
only. The background remains the color of the printer paper, or if you are printing to an electronic document it will 
be white.

Windows (Global Settings >> General Settings)

[Link] - [Top]

Chartbook Tabs (Global Settings >> General Settings >> Windows)

[Link] - [Top]
This sub-section contains global settings related to chartbook tabs.

Use Chartbook Tabs (Global Settings >> General Settings >> Windows >> Chartbook Tabs)

[Link] - [Top]
When this option is set to Yes, then the Chartbook Tabs are displayed at the location determined by the setting for 
Show Chartbook Tabs At. Otherwise, if this is set to No, then the Chartbook Tabs are not displayed and a 
chartbook would be selected by choosing it in the CB menu.

Show Chartbook Tabs At (Global Settings >> General Settings >> Windows >> Chartbook Tabs)

[Link] - [Top]
This option determines where the Chartbook tabs will be located. The following options are available:

• Top: When this option is selected, the Chartbook tabs are placed at the top of the Sierra Chart window, but 
below any Control Bars that are also Attached to the Top.

• Bottom: When this option is selected, the Chartbook tabs are placed at the bottom of the Sierra Chart 
window, below the MDI Tabs if they are also located on the bottom.

Support Multiple Rows (Global Settings >> General Settings >> Windows >> Chartbook Tabs)

[Link] - [Top]
When this option is enabled, and there are enough Chartbook Tabs to go beyond the viewable edge of the window, 
then the Chartbook Tabs are placed into multiple rows.

Otherwise, the Chartbook Tabs are placed out of view and arrows are displayed to allow for scrolling left and right 
through the Chartbook Tabs.

Show Arrows Before Chartbook Tabs (Global Settings >> General Settings >> Windows >> Chartbook 
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Tabs)

[Link] - [Top]
When this option is enabled and the option for Support Multiple Rows is disabled, and there are enough 
Chartbook Tabs to go beyond the viewable edge of the window, then the Chartbook Tab Arrows, that allow for 
scrolling to the left and right through the Chartbook Tabs, will be displayed on the left side of the Chartbook Tabs.

Otherwise the arrows are displayed on the right side of the Chartbook Tabs.

Window Tabs (Global Settings >> General Settings >> Windows)

[Link] - [Top]
This sub-section contains global settings related to the Multi-Document Interface (MDI) Tabs

Double-clicking with your Pointer on an MDI tab, will maximize or restore the chart or Spreadsheet window 
associated with that tab.

For information on how to change the order of tabs, change the coloring of tabs, and changing tab names go to the 
Working with Tabs section.

Use MDI Window Tabs (Global Settings >> General Settings >> Windows >> Window Tabs)

[Link] - [Top]
When this option is set to Yes, then the MDI Tabs are displayed at the location determined by the setting for Show 
MDI Tabs At. Otherwise, if this is set to No, then the MDI Tabs are not displayed and an MDI window would be 
selected by choosing it in the CW menu.

Show MDI Tabs At (Global Settings >> General Settings >> Windows >> Window Tabs)

[Link] - Top]
This option determines where the MDI (Multiple Document Interface) tabs will be located. MDI Tabs include the 
Chart and Spreadsheet windows. The following options are available:

• Top: When this option is selected, the MDI Tabs are placed at the top of the Sierra Chart window, but 
below any Control Bars that are also Attached to the Top, and below the Chartbook tabs if they are located 
at the top.

• Bottom: When this option is selected, the MDI Tabs are placed at the bottom of the Sierra Chart window, 
above the Chartbook tabs if they are also located on the bottom.

Support Multiple Rows for MDI Tabs (Global Settings >> General Settings >> Windows >> Window Tabs)

[Link] - [Top]
When this option is set to Yes and there are enough MDI Tabs to go beyond the viewable edge of the window, then 
the MDI Tabs are placed into multiple rows.

Otherwise, the MDI Tabs are placed out of view and arrows are displayed to allow for scrolling left and right 
through the MDI Tabs.

Show Arrows Before MDI Tabs (Global Settings >> General Settings >> Windows >> Window Tabs)

[Link] - [Top]
When this option is set to Yes and the option for Support Multiple Rows is set to No, and there are enough MDI 
Tabs to go beyond the viewable edge of the window, then the MDI Tab Arrows, that allow for scrolling to the left 
and right through the MDI Tabs, will be displayed on the left side of the MDI Tabs.

Otherwise, the arrows are displayed on the right side of the MDI Tabs.
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Window Tiling (Global Settings >> General Settings >> Windows)

[Link] - [Top]
This sub-section contains global settings related to window tiling.

Use Windows Custom Grid Layout (Global Settings >> General Settings >> Windows >> Window Tiling)

[Link] - [Top]
When this option is set to Yes and positive values are entered in the Rows Count and the Columns Count, then 
when selecting Window >> Tile As Grid - Horizontally or Window >> Tile As Grid - Vertically, the windows 
will arrange into a grid pattern defined by the Rows Count and the Columns Count.

For example, if Rows Count is set to 3 and the Columns Count is set to 2 then when selecting Window >> Tile 
As Grid - Horizontally/Vertically the windows will be arranged into 3 rows and 2 columns.

Rows Count (Global Settings >> General Settings >> Windows >> Window Tiling)

[Link] - [Top]
This sets the number of rows into which the windows are tiled when the setting for Use Windows Custom Grid 
Layout is set to Yes and an option to tile the windows is selected.

Columns Count (Global Settings >> General Settings >> Windows >> Window Tiling)

[Link] - [Top]
This sets the number of columns into which the windows are tiled when the setting for Use Windows Custom 
Grid Layout is set to Yes and an option to tile the windows is selected.

Charts (Global Settings >> General Settings)

[Link] - [Top]

Charts (Global Settings >> General Settings >> Charts)

[Link] - [Top]
This sub-section contains global settings related to charts.

Hide Study Inputs On Charts (Global Settings >> General Settings >> Charts >> Charts)

[Link] - [Top]
When this option is set to Yes, then the values for study Inputs will not be displayed after the study Name on the 
Region Data Line at the top of the Chart Region where the study is located, and the values of study Inputs will not 
be displayed in the Chart Values windows. This is a global option and overrides the study Input display option on 
the studies themselves.

Color Chart Tabs with Chart Link Number Color (Global Settings >> General Settings >> Charts >> 
Charts)

[Link] - [Top]
When this option is set to Yes, the chart window tabs in the main Sierra Chart window are color-coded according 
to the associated color for the Chart Link Number if the chart is set to a nonzero Link Number.

For more information about Chart Linking, refer to Chart Linking.

The Chart Link Number colors are set through the Graphics Settings window in the Colors and Widths list box. 
They are labeled Link Number Color #1 through Link Number Color #16.
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Display Chart Timeframe On Tabs When Title Bar Name Is Set To Be Used On Chart Tab (Global Settings 
>> General Settings >> Charts >> Charts)

[Link] - [Top]
In Chart >> Chart Settings, if you have set a Title Bar Name and you have enabled Use Title Bar Name As 
Tab Label, then the chart bars period is no longer displayed on the MDI tab for the chart. When you enable this 
option, then the chart bars period will be displayed on the MDI chart tab even in this case.

Show Chart Number First on Chart Name (Global Settings >> General Settings >> Charts >> Charts)

[Link] - [Top]
When this option is set to Yes, the chart number will be displayed first in locations that show the chart number and 
name, such as the Title Bar and the chart tabs. Otherwise, the chart number is displayed after the Chart Name.

Show On-Chart Status Messages (Global Settings >> General Settings >> Charts >> Charts)

[Link] - [Top]
The download status for a symbol can be shown on the chart. This lets you instantly and clearly know what the 
current download status is. The chart will not update in real time until the historical data has been downloaded for 
it. When this option is set to Yes, you will see the download status on the chart. Therefore it is advised that you 
always keep this option enabled so you can clearly see the download status. It is not recommended you disable this 
option.

Use Controlled Order Chart Updating (Global Settings >> General Settings >> Charts >> Charts)

[Link] - [Top]
By default this option is set to No and under typical use this should stay No. When this option is set to Yes, then 
studies which reference data in other charts are used to determine the order of calculating charts. 

Charts which depend upon other charts are calculated last in the order of calculations. For example, if there are 
charts 1, 2 and 3 and chart 1 depends upon charts 2 and 3 in its calculations because it makes a reference to those 
charts, then charts 2 and 3 will be calculated first and then chart 1 will be calculated last.

By default this option is disabled and under typical use this should be disabled. The calculation order of charts, 
when this option is disabled is going to be random. However, this is the most efficient method of calculations. 

One potential effect of using this option, but not necessarily, is that if you have many charts open in a Chartbook 
and it takes a significant amount of time to calculate those charts, then you will notice that the user interface of 
Sierra Chart will momentarily be busy while the calculations are occurring.

Large Increase/Decrease Chart Spacing Pixels (Global Settings >> General Settings >> Charts >> Charts)

[Link] - [Top]
This setting controls the number of pixels that the bar spacing will be changed by when increasing or decreasing 
the chart spacing by a large amount as documented in Changing Bar Spacing.

Interactive Scale Range Movement Adjust Direction (Global Settings >> General Settings >> Charts >> 
Charts)

[Link] - [Top]
This setting controls the pointer direction of movement when adjusting the vertical scale range. The following 
options are available:

Move down decreases range. Move up increases range.
Move down increases range. Move up decreases range.
Interactive Scale Range Percent Change for Full Region Move (Fractional: .1 = 10%) (Global Settings >> 
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General Settings >> Charts >> Chart)

[Link] - [Top]
This setting controls the speed with which the vertical Interactive Scale Range adjusts. A higher value means a 
movement of the same amount will adjust the range more than a smaller value.

Display Fractions In Short Format (Global Settings >> General Settings >> Charts >> Charts)

[Link] - [Top]
When this option is set to Yes, fractions such as 110 5/32 will be displayed as 110'5 in charts. 

Due to the nature of a Trading DOM and the requirement for a fixed width for the price column, symbols which 
use a fractional display, will always be displayed in a short format like 110'5, even when Display Fractions In 
Short Format is set to No.

Allow New Data In Unlocked Fill Space (Global Settings >> General Settings >> Charts >> Charts)

[Link] - [Top]
When the Right Side Fill Space is unlocked, and Allow New Data in Unlocked Fill Space is set to Yes, then as 
new bars are added to the chart, then these bars will be added in the fill space.

If this option is set to No and new bars are added to the chart, then the Right Side Fill Space will be preserved.

Additional Days to Add to Rollover Date for Chart and Quote Board Rollovers (Global Settings >> General 
Settings >> Charts >> Charts)

[Link] - [Top]
This setting works with Charts, Quote Boards, and the symbol list window (Chart >> Associated Symbol List).

This option sets the number of days after the date-based rollover date for the symbol, for the symbol to be 
considered expired or needs to be rolled over. 

For example, if this is set to 3 and the date-based automatic rollover for a symbol is March 31, then the symbol will 
not rollover until April 3.

Reset Bar Size/Spacing/Scale On Symbol Change (Global Settings >> General Settings >> Charts >> 
Charts)

[Link] - [Top]
When this option is set to Yes, then when the thickness of the chart bars changed with Chart >> Decrease/
Increase Bar Width is reset, the spacing between the chart bars is reset, and the chart scale is reset, when the 
symbol of the chart is changed.

Reset Bar Size/Spacing/Scale On Timeframe Change (Global Settings >> General Settings >> Charts >> 
Charts)

[Link] - [Top]
When this option is set to Yes, then the thickness of the chart bars which have been changed with Chart >> 
Decrease/Increase Bar Width is reset, the spacing between the chart bars is reset, and the chart scale is reset, 
when the timeframe / bar period of the chart bars is changed.

Study Collection (Global Settings >> General Settings >> Charts)

[Link] - [Top]
This sub-section contains global settings related to Study Collections.

Use Default Study Collection for New Charts (Global Settings >> General Settings >> Charts >> Study 
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Collection)

[Link] - [Top]
When this option is enabled, then the selected Study Collection will automatically be applied to new charts that you 
open. Choose the Study Collection that you wish to automatically apply to new charts, from the list box entitled 
Default Study Collection. Refer to Study Collections for more information.

Default Study Collection (Global Settings >> General Settings >> Charts >> Study Collection)

[Link] - [Top]
This option defines the Study Collection that will be applied to all new charts when the option for Use Default 
Study Collection for New Charts is set to Yes. 

Symbol (Global Settings >> General Settings >> Charts)

[Link] - [Top]
Support Plus Minus Keys for Changing Symbol in Charts (Global Settings >> General Settings >> Charts 
>> Symbol)

[Link] - [top]
When this option is set to Yes, then the Plus (+) and Minus (-) keys on the keyboard will cycle through the list of 
symbol files in the data folder for this Sierra Chart instance. Each press will change the symbol to the next (or 
previous) data file found and load that data into the chart.

Support Symbol Entry from Chart Window (Global Settings >> General Settings >> Charts >> Symbol)

[Link] - [Top]
When this option is enabled, then you are allowed to enter a symbol directly from the chart window by simply 
typing the symbol into the chart window and pressing the ENTER key on the keyboard. For more information, 
refer to the Changing the Symbol of the Chart page.

Detect Rollover Of Current Futures Contracts Symbols Based On Real Time Volume (Global Settings >> 
General Settings >> Charts >> Symbol)

[Link] - [Top]
When this option is enabled, then the Daily Volume of a futures symbol for a chart is compared to the Daily 
Volume of the next contract month. When the volume of the next contract month is higher than the current futures 
symbol of a chart, then the current symbol is considered expired and a Rollover message will be displayed on the 
chart.

This feature can only work properly when Sierra Chart is connected to the data feed. To connect to the data feed 
select File >> Connect to Data Feed.

If the absolute value of the difference between the current date and the rollover date based upon the date rollover 
rules for the symbol, is more than 4 days, then a volume-based rollover analysis is not performed. In other words if 
the current date is not within 4 days of the date based rollover date for the symbol, then a volume-based rollover 
analysis is not performed.

If a symbol is considered expired by a week or more according to the date rollover rules, then a volume-based 
rollover analysis is not performed. In this case, the standard date based rollover rules will indicate a message on the 
chart that the symbol is expired.

When the symbol is considered expired based upon the volume being higher in the next contract month, then a 
Rollover message is displayed on the chart for a half a day. It is necessary to rollover to the next contract month to 
clear this message. This message will redisplay after reconnecting to the data feed.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc9c0.html?page=doc/StudyCollections.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa1a5.html?page=doc/SwitchingSymbols.html


Left click on this message to display the Futures Symbol Rollover window to roll over to the next contract month.

The check for determining if the symbol is expired based on volume is performed every 10 minutes and initially 
upon when the symbol is used.

If you want to prevent the Volume based Rollover message from being displayed on the chart, then you need to 
disable this option, Detect Rollover Of Current Futures Contracts Symbols Based On Real Time Volume, and 
then restart Sierra Chart. You may still see the standard rollover text message on the chart for 30 seconds but it will 
clear after that amount of time. 

When using the Detect Rollover Of Current Futures Contracts Symbols Based On Real Time Volume option, 
you are going to want to disable the Automatically Rollover Futures Symbol option in the Chart Settings for the 
chart.

The Continuous Contract option in Chart >> Chart Settings is fully unrelated to Detect Rollover Of Current 
Futures Contracts Symbols Based On Real Time Volume, and has no effect upon the current symbol of the 
chart.

Chartbooks (Global Settings >> General Settings >> Charts)

[Link] - [Top]
This sub-section contains global settings for items related to Chartbooks.

Close Existing Chartbooks When Open Chartbook Group (Global Settings >> General Settings >> Charts 
>> Chartbooks)

[Link] - [Top]
When this option is set to No, then when opening a Chartbook Group all open Chartbooks are not closed. 
Otherwise, when this option is set to Yes, and a Chartbook Group is opened, the open Chartbooks are 
automatically closed.

Auto-Save Chartbooks (Global Settings >> General Settings >> Charts >> Chartbooks)

[Link] - [Top]
When this option is set to Yes, then the Chartbooks that are currently open will be automatically saved at the 
interval specified in the setting Auto-Save Chartbooks Interval In Minutes.

At the same time, all open Spreadsheet files are also saved.

Auto-Save Chartbooks Interval In Minutes (Global Settings >> General Settings >> Charts >> Chartbooks)

[Link] - [Top]
This option specifies the number of minutes between automatic saving of open chartbooks when the option for 
Auto-Save Chartbooks is set to Yes.

Settings Windows (Global Settings >> General Settings)

[Link] - [Top]

Settings Windows (Global Settings >> General Settings >> Settings Windows)

[Link] - [Top]
This sub-section contains global settings related to the settings windows.

Resize Settings Window on Column Count Change (Global Settings >> General Settings >> 
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SettingsWindows)

[Link] - [Top]
When this option is set to Yes, and there is a change to the number of columns on a Settings Window it will 
automatically resize appropriately. Either larger or smaller.

Use Single Click for Yes/No in Settings Window when not Selected (Global Settings >> General Settings >> 
SettingsWindows)

[Link] - [Top]
When this option is set to Yes, then when selecting the Yes/No area of a non-highlighted setting (any setting other 
than the currently active one), the setting will change the Yes/No value (Yes will become No and No will become 
Yes). Otherwise, selecting the Yes/No area of a non-highlighted setting will not change the value.

Use Single Click for Edit Control in Settings Window when not Selected (Global Settings >> General 
Settings >> SettingsWindows)

[Link] - [Top]
When this option is set to Yes, then when selecting the Value Field area of a non-highlighted setting (any setting 
other than the currently active one), the value field will be selected to allow immediate editing. Otherwise, 
selecting the Value Field area of a non-highlighted setting will not select the Value Field.

Use Single Click for List Box in Settings Window when not Selected (Global Settings >> General Settings >> 
SettingsWindows)

[Link] - [Top]
When this option is set to Yes, then when selecting the List Box area of a non-highlighted setting (any setting other 
than the currently active one), the list box area will be selected. Otherwise, selecting the List Box area of a non-
highlighted setting will not select the list box.

Use Single Click For Editable List Box In Settings Window When Not Selected (Global Settings >> General 
Settings >> SettingsWindows)

[Link] - [Top]
When this option is set to Yes, then when selecting the Editable List Box area of a non-highlighted setting (any 
setting other than the currently active one), the editable list box area will be selected. Otherwise, selecting the 
Editable List Box area of a non-highlighted setting will not select the editable list box.

Use Single Click for Button in Settings Window when not Selected (Global Settings >> General Settings >> 
SettingsWindows)

[Link] - [Top]
When this option is set to Yes, then when selecting the Button area of a non-highlighted setting (any setting other 
than the currently active one), the button will be activated. Otherwise, selecting the button of a non-highlighted 
setting will not activate the button.

Use Single Click for Color Control in Settings Window when not Selected (Global Settings >> General 
Settings >> SettingsWindows)

[Link] - [Top]
When this option is set to Yes, then when selecting the Color Control area of a non-highlighted setting (any setting 
other than the currently active one), the control will be activated. Otherwise, selecting the color control of a non-
highlighted setting will not activate the color control.

Select All Text in Edit Control Upon Editing (Global Settings >> General Settings >> SettingsWindows)



[Link] - [Top]
When this option is set to Yes, then when selecting an editable field on a Settings Window, the existing text within 
that field will be automatically selected. This allows for immediate entry of new information without having to 
select the text separately. When this option is set to No then the text in the editable field will not be selected.

Immediately Show Drop Down When List Setting Is Being Edited (Global Settings >> General Settings >> 
SettingsWindows)

[Link] - [Top]
When this option is set to Yes, and a settings row contains a drop-down list box, when the editing begins for that 
row, the drop-down list will be automatically opened.

Show View Menu in Settings Window (Global Settings >> General Settings >> SettingsWindows)

[Link] - [Top]
When this option is set to Yes, then the View menu will be displayed on the Settings windows. Otherwise, the 
View menu will not be displayed.

Use Mouse Scroll Wheel to Select Settings in Settings Window (Global Settings >> General Settings >> 
SettingsWindows)

[Link] - [Top]
When this option is set to Yes then when a Settings Window is the active window and the scroll wheel is used, the 
selection highlight showing which option is active will move with the scroll wheel. This also means that the scroll 
wheel will not scroll the window up or down, if there is space to do so, but the selection highlight will stay in the 
viewable area.

Otherwise, when this option is set to No and a Settings Window is the active window, then the scroll wheel will 
have not change the selection highlight, but will scroll the window up/down if there is space to do so.

Select String Matching Method in Search (Global Settings >> General Settings >> SettingsWindows)

[Link] - [Top]
This setting gives the following options for how to search for strings within the search capabilities of the Settings 
Windows:

• Exact String Matching: The exact string that is entered will only match exactly to strings within the 
settings window.

• Fuzzy String Matching: The string that is entered will match to other strings that are similar to the entered 
string, but do not have to be exact matches (exact matches will also be matched) within the settings 
window.

Customizations (Global Settings >> General Settings >> SettingsWindows)

[Link] - [Top]
This sub-section contains global settings related to customizing Sierra Chart.

Available Preconfigured Language Customizations (Global Settings >> General Settings >> 
SettingsWindows >> Customizations)

[Link] - [Top]
Selecting an item in this list will customize the Sierra Chart interface for the selected language

Further information on language customization can be found in the section for Additional Language Support.

Log (Global Settings >> General Settings)
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[Link] - [Top]

Log (Global Settings >> General Settings >> Log)

[Link] - [Top]
Save Message Log to File (Global Settings >> General Settings >> Log >> Log)

[Link] - [Top]
When this option is set to Yes, then the Window >> Message Log lines are automatically saved to a file.

The Message Log files are saved in the Logs subfolder in the folder that Sierra Chart is installed to on your system. 
The default location for the logs folder is: C:\SierraChart\Logs. This folder will be different if Sierra Chart is 
installed into a different folder on your system. To determine the location where Sierra Chart is installed on your 
system, open the Message Log with Window >> Message Log.

If the Message Log does not display, select Window >> Reset Windows, and try opening the Message Log again.

Near the top, you will see a line like this: Program path: C:\SierraChart\.

The filename format for the saved log is: Message Log YYYY-MM-DD HHMMSS.log.

A new message log file is created every 24 hours at the time a new message is added.

Detailed Continuous Futures Contract Logging (Global Settings >> General Settings >> Log >> Log)

[Link] - [Top]
When this option is set to Yes, then when data is being downloaded and also loaded from local disk files for a 
Continuous Futures Contract chart, detailed logging will be added to the Message Log window indicating relevant 
detailed messages.

Normally this option should be set to No. Do not enable it unless you need to see the detailed messages because a 
lot of messages will be added to the Message Log.

Never Automatically Open Message Log or Trade Service Log (Global Settings >> General Settings >> Log 
>> Log)

[Link] - [Top]
When this option is set to Yes, the Message Log and Trade Service Log windows will not automatically open if 
they are currently not open, even when there is an error message which requires user attention.

It is recommended not to enable this option and Sierra Chart takes no responsibility whatsoever for the 
consequence of enabling this option. This will be fully the end-user's responsibility.

Save Alerts Log to File (Global Settings >> General Settings >> Log >> Log)

[Link] - [Top]
When this option is set to Yes, then the Window >> Alerts Log lines are automatically saved to a file as they are 
added to the Log.

The Alerts Log files are saved in the Logs subfolder in the folder that Sierra Chart is installed to on your system. 
The default location for the logs folder is: C:\SierraChart\Logs.

This folder will be different if Sierra Chart is installed into a different folder on your system. To determine the 
location where Sierra Chart is installed on your system, open the Message Log with Window >> Message Log.

If the Message Log does not display, select Window >> Reset Windows. And try opening the Message Log again.
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Near the top, you will see a line like this: Program path: C:\SierraChart\.

The filename format for the Alert Log is: Alert Log YYYY-MM-DD HHMMSS.log.

Enable Detailed HTTP Logging (Global Settings >> General Settings >> Log >> Log)

[Link] - [Top]
When this option is set to Yes, then when historical data is being downloaded from the Sierra Chart historical data 
service, detailed logging will be added to the Message Log window indicating relevant detailed messages.

Normally this option should be set to No. Do not enable it unless you need to see the detailed messages because a 
lot of messages will be added to the Message Log.

Control Bar Debug Logging (Global Settings >> General Settings >> Log >> Log)

[Link] - [Top]
When this option is set to Yes, then when a Control Bar Button is selected, detailed logging will be added to the 
Message Log window indicating relevant detailed messages.

Normally this option should be set to No. Do not enable it unless you need to see the detailed messages because a 
lot of messages will be added to the Message Log.

Paths (Global Settings >> General Settings)

[Link] - [Top]

Files and Folder Paths (Global Settings >> General Settings >> Paths)

[Link] - [Top]
This sub-section contains global settings related to file and folder names and locations

Data Files Folder (Global Settings >> General Settings >> Paths >> Files and Folder Paths)

[Link] - [Top]
The Data Files Folder displays the path to the folder where the Daily and Intraday data files, Market Depth data 
files, Chartbook, and Study Collection files are stored/located.

To change this folder, either type in the folder name, or select the browse button and select a folder in the Browse 
for Folder window and press OK.

The default folder is the Data folder under the folder where Sierra Chart is installed.

If you make changes, then you need to use your operating system file manager and move files from the old folder 
to the new folder or you will not have access to those files.

If you are connected to the data feed, then Intraday data will still be written to the files in the old folder until the 
next time you reconnect to the data feed. If you change the data files folder, then you should restart Sierra Chart to 
ensure data will be written to the new folder.

Changing the Data Files Folder

[Link] - [Top]
1. Select File >> Disconnect.
2. Select Global Settings >> General Settings.
3. Uncheck the Always Use 'Data' Folder within Main Folder option.
4. Press the browse button in the Data Files Folder field. Change the folder to what you require. The Browse 

for Folder window gives you the ability to also create a new folder to select. This folder can be located on 
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any storage device, but it should be a storage device which has fast access.
5. Press OK.
6. Press OK to close the General Settings window.
7. Select File >> Exit to exit from Sierra Chart.
8. Move the files in the old Data Files Folder to the new Data Files Folder through your operating system file 

manager.
9. Start Sierra Chart.

Always Use 'Data' Folder within Main Folder (Global Settings >> General Settings >> Paths 
>> Files and Folder Paths)

[Link] - [Top]
When the Always Use 'Data' Folder within Main Folder option is set to Yes, then the Data Files Folder will 
always be set to the Data folder that is located within the folder that Sierra Chart is installed to.

When this option is set to Yes and Sierra Chart is relocated to another folder or drive, the path to the Data Files 
Folder will be changed to be the Data folder within the main folder where Sierra Chart is currently located.

It is recommended to keep this setting enabled unless you are using a Data folder that is not within the Sierra Chart 
installation folder such as if the folder is on another storage drive on your system.

In the case of a sub instance of Sierra Chart started with File >> New Instance, Always Use 'Data' Folder within 
Main Folder is always enabled and cannot be disabled. This is to ensure, there is not an improper setting of the 
Data Files Folder in that case. If you want to relocate the Data Files Folder in the case of a sub-instance to another 
storage drive on your system, it is then necessary to relocate the main Sierra Chart instance to that same storage 
drive itself and then all of the sub instances will be on that drive as well as the Data folders. It is recommended to 
use a large capacity solid-state drive. For information about relocating/moving Sierra Chart, refer to help topic 15.

Chart Image Folder (Global Settings >> General Settings >> Paths >> Files and Folder Paths)

[Link] - [Top]
The Chart Image Folder displays the path to the folder where the last Image uploaded using Sierra Chart Image 
Upload Service and a log of the images uploaded is saved.

To change this folder, enter a new path or press the Browsebutton and select a folder in the Browse for Folder 
window then press OK.

Text Editor Path and Filename (Global Settings >> General Settings >> Paths >> Files and Folder Paths)

[Link] - [Top]
This field displays the text editor to use when the Edit >> Edit Data - Historical Chart command is selected or 
after data is exported and the editor is automatically opened.

To change the editor, press the Browse button, then select an editor to use. The default is Notepad++ that is 
included with Sierra Chart.

Trade Activity Logs Folder Path (Global Settings >> General Settings >> Paths >> Files and Folder Paths)

[Link] - [Top]
This setting specifies the folder to use for the Trade Activity Log storage files.

Normally this particular setting is blank. In the case when it is blank, the default location of /TradeActivityLogs 
subfolder in the Sierra Chart installation folder is used.

You can set this to a new folder path location to store Trade Activity Log files.

After changing the setting, it is mandatory to restart Sierra Chart. 
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You will also need to move existing Trade Activity Log files from the existing folder location to the new folder 
location, before restarting Sierra Chart.

Alerts (Global Settings >> General Settings)

[Link] - [Top]

Alert Settings (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains global settings for the configuration of alerts in Sierra Chart.

An Alert can consist of a sound to play, a phrase to be spoken, a log message added to the Alerts Log, a 
notification which can be received through an app running on a mobile device or other device, a pop-up 
notification, or running of a custom program to perform some custom action. Any or all of this can occur for an 
Alert within Sierra Chart. 

There are numerous conditions which can cause in alert to be triggered within Sierra Chart. 

This can be a Simple Alert condition or when a Spreadsheet System or Alert study condition becomes true. 

An Alert can be triggered, when connected or disconnected from the data feed.

There are various Alerts for different types of Trade Order Events.

Advanced Custom Studies can also generate Alerts.

There are other conditions, which can trigger Alerts in Sierra Chart. Whatever the source of an alert is in Sierra 
Chart, at the location where the condition is configured, you choose an Alert Number. In the General Settings >> 
Alerts settings here, you configure what happens when this particular Alert Number is triggered. 

Sierra Chart supports 200 Alert Sound configurations.

When an Alert Number is triggered, a message is always added to the Alerts Log with complete details about the 
alert.

A sound can also be configured to be played when the Alert Number is triggered. These are standard wav files that 
can be located anywhere on your computer.

Alert notifications can also be sent to the Sierra Chart Chat, which also allows for forwarding alerts to Telegram.

Alert Number (Global Settings >> General Settings >> Alerts >> Alert Settings)

[Link] - [ Top]
Select the specific Alert Number from the list for which the rest of the settings on this tab will apply. 

You will know a particular setting applies to the selected Alert Number, because to the right side of the setting 
name you will see (for Alert #). Where the # is the selected Alert Number.

Number of Times to Play This Alert (Global Settings >> General Settings >> Alerts >> Alert Settings)

[Link] - [Top]
This setting specifies the number of times to play the sound file associated with the selected Alert Number. This 
can be set to 0 to not play the sound file if you just want a text message only.

Run Program When This Alert Triggered (Global Settings >> General Settings >> Alerts >> Alert Settings)
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[Link] - [Top]
Enter the complete path and filename to a program to run when the alert is triggered. This program will be run 
every time the alert is triggered.

The program is run using the cmd.exe command prompt program. The following are the parameters passed on the 
command line: 

1. /Number: The alert number. 
2. /Type: The alert type. 
3. /Source:"" The alert source within the quote marks. 
4. /Message:"" The alert message within the quote marks. 
5. /DateTime:"" The Date-Time including milliseconds of the alert within the quote marks. 

Text to Play When This Alert Triggered (Global Settings >> General Settings >> Alerts >> Alert Settings)

[Link] - [Top]
Entering text into this field will play the text as speech when the alert is triggered.

This speech is played instead of any entered sound file for this alert.

This is different from the Text to Speech Wave File Creation and the Text to Speech Converter that are 
available. More information on these is in the Text-To-Speech Alerts section. 

Send Alert as Chat Message When This Alert is Triggered (Global Settings >> General Settings >> Alerts 
>> Alert Settings)

[Link] - [Top]
Setting this option to Yes will have alert information for this alert number, send to the Sierra Chart Chat program 
when the alert is True. Otherwise, no alert notifications are sent to the chat program.

It is also necessary for the chat program to be setup to receive notifications and for the Chat Identifier or Chat 
Name for Alerts to be entered. The instructions for setting this up are in the Sierra Chart Chat Alert Notifications 
Instructions. 

Capture Chart Image on Alert for Chart (Global Settings >> General Settings >> Alerts >> Alert Settings)

[Link] - [Top]
When this option is set to Yes, then when an alert that uses the set Alert Number is True, then an image of the chart 
that contains this alert is saved in the Images folder under the main Sierra Chart Installation folder.

Otherwise, when this option is set to No then when an alert that uses the set Alert Number is true, no image will be 
saved.

When an image is captured, it is uploaded to your account on the Sierra Chart web services server. There is a limit 
of the number of uploaded images. As of this writing the limit is 500 images. When you reach this limit, the chart 
image will no longer be uploaded or sent to the particular Chat it is set to be sent to. In this case, go to the Bulk 
Image Deletion page to delete images. 

Capture Chart Image On Trade Order Event (Global Settings >> General Settings >> Alerts >> Alert 
Settings)

[Link] - [Top]
When this option is set to Yes then when a Trade Order Event occurs that uses the set Alert Number, then an image 
of the chart that contains this alert is saved in the Images folder under the main Sierra Chart Installation folder.

Otherwise, when this is set to No then when a Trade Order Event occurs that uses the set Alert Number, no image 
will be saved.

When an image is captured, it is uploaded to your account on the Sierra Chart web services server. There is a limit 
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of the number of uploaded images. As of this writing the limit is 500 images. When you reach this limit, the chart 
image will no longer be uploaded or sent to the particular Chat it is set to be sent to. In this case, go to the Bulk 
Image Deletion page to delete images. 

Include Alert Comment in Alert Chat Message/Popup (Global Settings >> General Settings >> Alerts >> 
Alert Settings)

[Link] - [Top]
When this option is set to Yes then the Comment that is set in a Symbol Alert is included in the Chat Message or 
Alert Popup for the defined alert number

Otherwise, when this option is set to No then the Comment that is set in a Symbol Alert is not included in the 
Chart Message or Alert Popup for the defined alert number.

Add Alert to Compact Alert Popup Window (Global Settings >> General Settings >> Alerts >> Additional 
Settings)

[Link] - [Top]
When this option is set to Yes, the alert message is also added to the Compact Alert Popup Window. The Compact 
Alert Popup Window will automatically display when a new message is added to it.

When the Compact Alert Popup Window is closed, the lines of messages in the log are automatically cleared.

There is only one Compact Alert Popup Window per Sierra Chart instance. New alerts are just added to the 
existing list if it is already open.

Sound File (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains global settings related to the sound for alerts.

Alert Sound File Name (Global Settings >> General Settings >> Alerts >> Sound File)

[Link] - [Top]
This shows the currently active sound file for this alert. You can select the entry field in order to select a different 
file.

Test Sound (Global Settings >> General Settings >> Alerts >> Sound File)

[Link] - [Top]
Select the [Test Sound] button to play the sound defined by the Alert Sound File Name setting.

User Defined Name (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains global settings related to the User Defined Name for Alerts.

User Defined Name (Global Settings >> General Settings >> Alerts >> User Defined Name)

[Link] - [Top]
This field allows for a specific name to be given to an alert. When a User Defined Name is entered, then instead of 
the Alert Number the User Defined Name will be displayed. 

Include User Defined Name in Alert ChatMessage/Pop-up (Global Settings >> General Settings >> Alerts >> 
User Defined Name)

[Link] - [Top]
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When this option is set to Yes, then the User Defined Name for the alert is included in generated alert chat 
messages and in the alert pop-up window.

When the User Defined Name is included in the chat and pop-up window, the format is: | Alert: [User Defined 
Name].

Use User Defined Name Only in Alert Message (Global Settings >> General Settings >> Alerts >> User 
Defined Name)

[Link] - [Top]
When this option is set to Yes, then the User Defined Name for the Alert will be used for the alert message text and 
no other text will be included.

This allows for customization of the alert by only including the User Defined Name.

Notification (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains global settings related to external notifications for alerts.

Chat Identifier or Chat Name for Alert (Global Settings >> General Settings >> Alerts >> Notification)

[Link] - [Top]
This field allows for the entry of a chat identifier of a particular chat in the Chat List in the Chat Window (File >> 
Open Chat Window). See image below. 

When a valid Chat Identifier is set in this field and the option for Send Alert as Chat Message when this Alert is 
Triggered is set to Yes for the particular Alert Number there is an alert triggered for, then the alert information 
will be sent to the chat with that identifier. Normally this will be a Group Chat that only you are the member of.

At this time, the Chat Name is not supported. Do not enter a Chat Name. It will be equivalent to a chat identifier 0 
which will do nothing. 

Additional Settings (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains global settings for additional settings for alerts.

Show Alerts Log On Study Alert (Global Settings >> General Settings >> Alerts >> Additional Settings)

[Link] - [Top]
When a study Alert Condition Formula becomes TRUE, it will add an alert message to the Alerts Log.

When this option is set to Yes, the Alerts Log window will open when this message is added. Otherwise, it will not 
automatically open. To manually open the Alerts Log, select Window >> Alerts Manager on the menu.

This setting also applies to Time and Sales Window alerts and Chart Drawing Alerts.

If the Alerts Log opens even when this option is disabled, then this would indicate the message is being added by 
an Advanced Custom Study, which is causing the Alerts Log to always open. The custom study itself will need to 
be modified to prevent this.

Wait for Prior Alert Sound to Finish Before Playing Next Queued Sound (Global Settings >> General 
Settings >> Alerts >> Additional Settings)

[Link] - [Top]
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When this option is set to Yes, then when multiple alert sounds are activated, then the sounds are queued and 
played in order in which the alerts occurred waiting for each one to finish before playing the next. Otherwise, all 
the alert sounds are played at the time of the alert and will play over each other if the one has not ended before the 
next one needs to start.

Remote Alerts (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains global settings related to remote alerts.

Enable Remote Alerts (Global Settings >> General Settings >> Alerts >> Remote Alerts)

[Link] - [Top]
When Enable Remote Alerts is set to Yes, any Sierra Chart instances that are connected via the DTC protocol to 
the server instance of Sierra Chart on which this setting is enabled will receive any alerts that originate on the 
Sierra Chart instance on which this setting is enabled.

It is important to understand that enabling this setting makes this Sierra Chart instance a Server with regards to the 
Alerts that are generated on this instance. These Alerts are then sent to the connected Client instances of Sierra 
Chart that are connected via the DTC protocol.

The particular alert sound, email notification and other related settings that occurs on the remote (client) Sierra 
Chart instances is determined by the setting Alert Number for Remote Alert as set on the client instances.

Alert Number for Remote Alert (Global Settings >> General Settings >> Alerts >> Remote Alerts)

[Link] - [Top]
The selected alert sound will play when a remote alert is received from another Sierra Chart instance that has 
Enable Remote Alerts enabled.

If the option No Alert Sound is selected, then no alert sound will play when a remote alert is received, but the alert 
will still be logged in the Alerts Manager.

It is important to understand that this setting only applies to the Client instances of Sierra Chart with regards to the 
Alerts that are generated on a Server instance of Sierra Chart which are sent to Client instances when that server 
has the Enable Remote Alerts setting enabled.

Other Alerts (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains global settings related to alerts for other connections.

Server Connected Alert (Global Settings >> General Settings >> Alerts >> Other Alerts)

[Link] - [Top]
This lets you set an alert to use when connected to the Data/Trading server. This alert will play a sound, add a 
message to the Alerts Log and can also send an E-mail message.

Select one of the Alert Numbers to trigger an alert when connected to the Data/Trading Service. Select No Alert 
to disable this feature.

To configure the actual sound and other Alert settings for the selected Alert #, refer to Alert Sound Settings.

Server Connection Lost Alert (Global Settings >> General Settings >> Alerts >> Other Alerts)

[Link] - [Top]
This lets you set an alert to use when the connection is lost to the Data/Trading server. This alert will play a sound, 
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add a message to the Alerts Log and can also send an E-mail message.

Select one of the Alert Numbers to trigger an alert when disconnected from the Data/Trading Service. Select No 
Alert to disable this feature.

To configure the actual sound and other Alert settings for the selected Alert #, refer to Alert Sound Settings.

Chat Window New Message Alert (Global Settings >> General Settings >> Alerts >> Other Alerts)

[Link] - [Top]
When any alert option other than No Alert Sound is selected, then the sound and/or chat notification for that alert 
number will occur when there is a new message in the Chat window.

Chat Window Pending Message Alert (Global Settings >> General Settings >> Alerts >> Other Alerts)

[Link] - [Top]
When any alert option other than No Alert Sound is selected, then the sound and/or chat notification for that alert 
number will occur when there is a message pending in the Chat window.

Chat Window Edited Message Alert (Global Settings >> General Settings >> Alerts >> Other Alerts)

[Link] - [Top]
When any alert option other than No Alert Sound is selected, then the sound and/or chat notifications for that alert 
number will occur when there is an edited messsage in the Chat Window.

Chat Window Message Read Alert (Global Settings >> General Settings >> Alerts >> Other Alerts)

[Link] - [Top]
When any alert option other than No Alert Sound is selected, then the sound and/or chat notifications for that alert 
number will occur when there is a message read in the Chat Window.

Chat Offline Alert (Global Settings >> General Settings >> Alerts >> Other Alerts)

[Link] - [Top]
When any alert option other than No Alert Sound is selected, then the sound and/or chat nofictations for that alert 
number will occur when the chat window does not have a connection to the Sierra Chart servers.

Text to Speech Wave File Creation (Global Settings >> General Settings >> Alerts)

[Link] - [Top]
This sub-section contains the global setting to create a speech wave file from entered text.

Text to Speech Wave File Creation (Global Settings >> General Settings >> Alerts >> Text to Speech Wave 
File Creation)

[Link] - [Top]
Enter a line of text in this field and select the Create button in the field in order to create a Microsoft .wav file of 
the entered text as spoken words. This file can then be used as an Alert sound.

The Text-To-Speech Alerts section gives full instructions on how to use this feature.

Additional Alert Information

[Link] - [Top]
Configuring Alert Number Instructions
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[Link] - [Top]
To set up the specific alert sound file to be played and also set up an e-mail alert for a particular Alert Number 
follow these steps:

1. SelectGlobal Settings >> General Settings.
2. Select the Alerts tab.
3. Select an Alert Number in the Alert drop down list. All of the settings in the Notifications section and 

below, apply to the currently selected Alert Number. 

4. The settings for each Alert Number set in the General Settings >> Alerts tab, correspond to the Alert 
Sound >> Alert Number set on a study or on a chart, and the Alert Number in Global Settings >> 
General Trade Settings for order related alerts.

5. Press the Select button in the Alert Sound File Name field to choose the wav sound file to play. The sound 
file can be located in any folder.

6. Number of Times to play this alert: This setting specifies the number of times to play the sound file 
associated with the selected Alert Number. This can be set to 0 to not play the sound file if you just want a 
text message only.

7. You have the ability to rename the selected Alert Number by entering a more descriptive name in the User 
Defined Name field. Wherever you normally would see the particular Alert Number listed in Sierra Chart, 
instead you will see your user-defined name.

8. Enable the Send E-Mail When This Alert Is Triggered option if you want an e-mail message sent when 
the selected Alert Number is triggered. Enter your e-mail address in the E-Mail Address field. For further 
details about this, refer to E-mail Notifications for Alerts.

9. Enable the Send SMS When This Alert Is Triggered option if you want to send an SMS message to a 
mobile device when the selected Alert Number is triggered. For complete details, refer to SMS 
Notifications for Alerts.

10. Repeat steps 3 through 8 above to set the settings for each Alert # you are using.
11. Press OK.

Alerts During Back Testing

[Link] - [Top]
During back testing, Alert sounds and Alert email messages are suppressed. Only Alert Messages added to the 
Alerts Log are allowed. At the end of the Alert Message in the Alerts Log you will see the following text: "No alert 
sound/email".

Playing Alert Sound Multiple Times

[Link] - [Top]
In the Number Of Times This Alert Sounds box for the selected Alert, enter the number of times you want to 
have the wav file played when the Alert Number is triggered.

In the case of a trade order alert, when using sub-instances of Sierra Chart, if the same trade order alert is 
configured in the sub instance, then it will be played there as well since order related messages are sent through to 
sub-instances. This is something to keep in mind when you hear an alert play more than once even though Number 
Of Times This Alert Sounds is set to 1. You may want to set the sub-instances to not use order alerts as a 
solution.

Text-To-Speech Alerts

[Link] - [Top]
It is supported to enter a text phrase and use that as an alert sound. The text is converted to speech.

Enter a phrase in the Text-To-Speech Wav File Creation field and select the Create button. The file will 
automatically be put in the AlertSounds folder under your Sierra Chart installation folder.

If you wish to generate a Text-to-Speech file using a specific voice style or speed option, then you can use the Text 
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to Speech Generator webpage. This page can be accessed by selecting Help >> Account Control Panel within the 
Sierra Chart software and then selecting the menu item for Account Panel >> Text to Speech Converter. Files 
created on this page require a download and then placement in the AlertSounds folder.

Sampling/Testing Sound Files

[Link] - [Top]
If you want to hear what a sound file contains, then after configuring the Alert Sound file for a particular Alert 
Number, refer to Configuring Alert Number Instructions, press the Apply button, then select that particular Alert 
Number and press the Test Sound button on the Alerts tab of the Global Settings >> General Settings window.

Make sure the audio on your computer system is not muted and the audio volume on your computer system is set 
high enough.

Default Sound

[Link] - [Top]
If a sound file for an Alert Number is not specified, but the Alert Number is used wherever Alert Numbers are 
supported, the default operating system beep will be played.

Time Delay Between Sounds

[Link] - [Top]
When there are multiple alert sounds to be played because of various events triggering the alert sounds, the alert 
sounds by default will be played one after another. When one sound stops, the next one will be quickly started in 
less than a second. If you notice more of a delay than this between sounds, then most likely this is the result of a 
sound file being longer in time than you expect. You need to shorten your sound files as short as possible. You may 
be surprised to find out the actual time of them is longer than you realize.

Another solution to this is to set the option for Global Settings >> General Settings >> Alerts >> Wait for Prior 
Alert Sound to Finish before Playing Next Queued Sound to No. When this option is set to No, then as soon as 
an alert event occurs and there is a sound file to be played for the particular Alert Number set for the event, it will 
be played immediately.

However, whether it is immediately played or not, is dependent upon the operating system, since the operating 
system plays the sound file through the supported audio device.

Clearing the Alert Sound Queue

[Link] - [Top]
If there are many sounds in the queue that are waiting to be played, you can clear the current queue by selecting 
Global Settings >> Clear Alert Sound Queue.

Troubleshooting for Alert Sounds That Do Not Play

[Link] - [Top]
Follow the below steps to troubleshoot a condition where an Alert Sound does not play when you expect that it 
should.

1. Select Window >> Alert Manager >> Alerts Log.
2. Go to the bottom of the Alerts Log, assuming Sort >> Descending is not selected.
3. Check to see if there is an Alert Message added for the particular alert event. Example: Alert - Chart: 

EURUSD 1 Min #2 | Formula: =C >1.0 is TRUE. | Last Price: 1.06814 | Bar Start Time: 2015-04-21 
02:51:00 | Alert: AlertSound (1).

4. The particular sound file which plays, is after the Alert: text. Directly after that in parentheses, the Alert 



Number associated with that sound file is displayed. If there is a user-defined name for the Alert Number 
which has been set, then the user-defined name will be displayed after Alert: instead of the sound file. 
Refer to the image below. 

5. If you do not see a message for the alert in the Alerts Log, then the problem is that the particular alert event 
which is triggering the Alert Sound/Message is not occurring to begin with. 

If you are using a Simple Alert Condition Formula on a study, then you need to check on the Alert 
Condition Formula to make sure it is correct and does what you require. On the Alerts tab of the Study 
Settings window for the study, make sure the Enabled option is enabled in order to be sure an Alert 
Message will be added to the Alerts Log. 

If you have enabled an Alert Condition on a Chart Drawing and it is not triggering when expected, then 
check the Chart Drawing Alert Settings. 

If you are not getting the Alert Message in the Alerts Log, stop here because the particular alert event is not 
occurring to begin with. 

6. Notice at the end of the alert message, where it has text like Alert: AlertSound (1). What this means is that 
the sound file named AlertSound is what has been played. As soon as the Alert message is added to the 
Alerts Log, the sound file is immediately played at that time. If there is a delay, then this delay is not 
coming from Sierra Chart.

7. If after Alert: text in the Alert message, it says | Muted, then this means the alert sounds are muted. To 
unmute them, remove the checkmark from Global Settings >> Mute All Alert Sounds. In this particular 
case, stop here.

8. If at the end of the alert message it says | No alert sound/email, then this means for the particular study 
alert or chart alert, there is no Alert Sound set. 

In this case go to the Study Settings window for the study. Refer to Adding/Modifying Studies. Select the 
Alerts tab. Set the Alert Sound setting to one of the available Alert Numbers(#). 

In the case of when using the Spreadsheet System/Alert or the Spreadsheet System for Trading studies, 
the Alert Numbers are set with the Column K-Z Alert Input settings.

9. Select Global Settings >> General Settings >> Alerts. Make sure the particular Sound File you want 
played for the particular Alert Number the alert event is using, is set to what you want. If there is no file set, 
then the default beep sound will be used, assuming the /AlertSounds/AlertSound.wav file exists. For 
additional information, refer to the Alert Sound Settings section.

10. If you continue to not hear the alert sound, then make sure the audio on your computer system is not muted 
and the audio volume on your computer system is set high enough. Try testing the sound file by following 
the Sampling/Testing Sound Files instructions.

11. Another possible reason for not hearing the sound could be that in the Windows operating system Volume 
Mixer control panel, sounds for the Sierra Chart application have been muted, or the volume is too low. 

Therefore, check the Windows Volume Mixer control panel to make sure that the volume is set high 
enough and sounds for Sierra Chart are not muted. Each instance of Sierra Chart you are running, will have 
a separate Volume control within this Volume Mixer. 

12. Sierra Chart uses the Windows operating system PlaySound function to play sound files. This may help 
troubleshoot the issue if you have an understanding of that function.

Playing an Alert Sound Repeatedly Until Manually Stopped

[Link] - [Top]
There is a technique which can be followed to play an alert sound so many times until you manually stop it.

The first step is for a particular Alert Number, set it to play a large number of times. For instructions, refer to 
Playing Alert Sound Multiple Times.
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When that particular Alert Number is triggered, then at the time it begins to play, when you want to stop it you just 
need to select Global Settings >> Clear Alert Sound Queue. You can also set up a Control Bar button for this 
particular command.

*Last modified Wednesday, 04th December, 2024.
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• Saving and Loading Multiple Graphics Settings Configurations
• Adjusting Graphics Settings and Fonts for High DPI Displays
• Adjusting Size of Dialog Windows
• Setting Default Custom Colors
• Adjusting Text Size on Menus
• Setting Colors for Chart and Chartbook Tabs for the Main Window
• Setting Color for Main Window Background
• Setting Colors for List View Headers

Introduction

[Link] - [Top]
 
There are two versions of the Graphics Settings window.

The first version is opened by selecting Chart >> Graphics Settings on the menu. 

This is the chart specific Graphics Settings window and lets you individually set the Colors and Widths for various 
chart objects for the active chart. And you can set the Chart Text Font for the chart as well. 

When you use this specific Graphics Settings window, you need to uncheck the Use Global Graphics Settings 
Instead of These Settings option on this window, to let you choose to use the settings specified on this window, 
rather than the Global Graphics Settings specified in Global Settings >> Graphics Settings.



The second version is opened by selecting Global Settings >> Graphics Settings on the menu. 

With this Graphics Settings window you are able to set all of the various global graphics and appearance settings. 
These settings are global and they apply to the entire Sierra Chart program and all charts that are not set to use the 
chart specific settings under Chart >> Graphics Settings.

You cannot control the colors and appearance of studies though through this window. Only the main price graph 
colors and widths, and other global graphics settings.

With either Graphics Settings window, press OK to accept the settings, Apply to apply the settings without closing 
the window or Cancel to close the window without saving.

Changing the Colors and Appearance of Chart Studies

[Link] - [Top]
The colors and appearance of studies is independent from the settings in the Graphics Settings window and is 
controlled through the Study Settings window for each individual study. For instructions to change the Study 
Settings for study, refer to the Chart Studies page.

Using Different Color and Graphics Settings for Specific Charts

[Link] - [Top]
It is supported to use colors and other graphic settings for individual specific charts that are different than the 
global color and graphic settings. 

To do this, follow the instructions below. 

1. Go to the chart that you want to change the colors and other graphics settings to be different than the global 
settings. You can select the chart from the CW menu or left click on its title bar.

2. Select Chart >> Graphics Settings - Chart.
3. Uncheck Use Global Graphics Settings Instead of These Settings.
4. If you want the chart to use the global color and graphics settings, then make sure that Use Global 

Graphics Settings Instead of These Settings is enabled. 
5. Change the colors and other settings as you require. For more information about the controls, refer to 

Graphics Settings Controls.
6. Press OK.

Graphics Settings Controls

[Link] - [Top]
Use Global Graphics Settings Instead of These Settings

[Link] - [Top]
Select Chart >> Graphics Settings and disable Use Global Graphics Settings Instead of These Settings to use 
graphics settings that are specific to the active chart which are set through the Chart >> Graphics 
Settingswindow.

Customize the colors, widths and Chart Text Font as you require. Press OK when done. These settings affect the 
active chart. To save the chart to the active Chartbook, select File >> Save on the menu.

Each new chart you open, inherits the Global Graphics Settings specified under Global Settings >> Graphics 
Settings by default.

Enable the Use Global Graphics Settings Instead of These Settings option to use graphics settings that are global 
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and are set through Global Settings >> Graphics Settings window.

"Enable" Setting (Global Settings >> Graphics Settings >> Colors and Widths)

[Link] - [Top]
On the Colors and Widths tab of the Graphics Settings window, in the list of the graphics items, some of them 
will have an "Enable" setting which is operable. If this setting is not operable it is not applicable to the setting.

If the Enable setting is operable for a particular graphics item, then this means that this particular graphics item 
can be enabled or disabled.

If the Enable setting is not operable for a particular graphics item, then this means that this particular graphics item 
is always enabled.

Copy to Global (Chart >> Graphics Settings - Chart)

[Link] - [Top]
This button is only available on the Graphics Settings - Chart graphics settings page.

When this button is selected, the currently set chart graphics settings for the Colors and Widths will be copied to 
the active Global Graphics Settings (set in Global Settings >> Graphics Settings - Global >> Colors and 
Widths).

This does not affect any of the Saved Global Graphics settings, only the active settings.

Copy from Global (Chart >> Graphics Settings - Chart)

[Link] - [Top
This button is only available on the Graphics Settings - Chart graphics settings page.

When this button is selected, the currently set global graphics settings for the Colors and Widths (set in Global 
Settings >> Graphics Settings - Global >> Colors and Widths) will be copied to the active chart's graphics 
settings.

Colors and Widths

[Link] - [Top]
Select an object in the Colors and Widths tab list box of the Graphics Settings window to change its color, width, 
and/or line style. 

Some of the objects also have an Enable option which needs to be checked/enabled for the color to be used. 

Press the colored button below the list box to display the Color selector window. Select the color from the Color 
selector window and press OK to save the chosen color. In the Width box set the width for the selected object.

Chart Text

[Link] - [Top]
This sets the color of the text that is displayed in the Scales and the Chart Header. It also is used for the color of the 
box that is displayed when using the Zoom In Chart Drawing Tool.

Chart Values Scale Text Color

[Link] - [Top]
This sets the color of the text in the Values Scale (Vertical Scale) on the right side of the chart and also the left side 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index69b6.html?page=doc/WorkingWithCharts.html#ZoomInOut


of the chart if the Use Left Side Scale is enabled.

When the Trading Chart DOM is enabled or the Show Market Data Columns is enabled, then this color setting 
does not apply and the Chart DOM Values Scale Text color setting applies instead to change the Values Scale Text 
Color.

Chart Time Scale Text Color

[Link] - [Top]
This sets the color of the text in the Time Scale (Horizontal Scale)

Chart Background

[Link] - [Top]
This sets the color of the background of the chart window.

Chart Grid

[Link] - [Top]
This sets the color and line style of the Horizontal and Vertical Grid lines.

Chart Grid Secondary

[Link] - [Top]
This sets the color and line style of the Secondary Grid lines.

Chart Rollover Date Line

[Link] - [Top]
This sets the color, width and line style of the Rollover Date Line that shows where the rollover took place for a 
Continuous Futures Contract Chart and Chart >> Show Rollover Dates is enabled.

Chart Scale Border

[Link] - [Top]
This sets the color of the border surrounding the graphics area and the left side of the Price Scale/Chart DOM.

Region Dividing Line

[Link] - [Top]
This sets the color of the dividing line between regions.

The dividing line between regions is only displayed when Display Region Dividing Lines is set to Yes.

Chart Selected Tab Color

[Link] - [Top]
This sets the background color of the tab for the selected (active) chart within a Chartbook.

Chart Selected Tab Text Color

[Link] - [Top]
This sets the color of the text on the tab for the selected (active) chart within a Chartbook.
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Chart Selected Tab Border Color

[Link] - [Top]
This sets the color of the border on the tab for the selected (active) chart within a Chartbook.

Chart Tab Color

[Link] - [Top]
This sets the background color of the tabs for the not selected (not active) charts within a Chartbook.

Chart Tab Text Color

[Link] - [Top]
This sets the color of the text on the tabs for the not selected (not active) charts within a Chartbook.

Chart Tab Control Background Color

[Link] - [Top]
This sets the color of the background of the chart tabs control area. The chart tabs control area is the area in which 
the chart tabs are displayed, therefore this sets the color of the area that is not covered by chart tabs.

Chartbook Selected Tab Color

[Link] - [Top]
This sets the background color of the tab for the selected (active) Chartbook.

Chartbook Selected Tab Text Color

[Link] - [Top]
This sets the color of the text on the tab for the slected (active) Chartbook.

Chartbook Tab Color

[Link] - [Top]
This sets the background color of the tabs for the not selected (not active) Chartbooks.

Chartbook Tab Text Color

[Link] - [Top]
This sets the color of the text on the tabs for the not selected (not active) Chartbooks.

Chartbook Tab Control Background Color

[Link] - [Top]
This sets the color of the background of the chartbook tabs control area. The chartbook tabs control area is the area 
in which the chartbook tabs are displayed, therefore this sets the color of the area that is not covered by chartbook 
tabs.

Last Trade Price Box

[Link] - [Top]
This sets the color of the background of the last trade price box on the right side of the chart in the Values Scale.

The Enable option to the right of this color setting needs to be enabled for the Last Trade Price Box to be 



displayed. 

It is also possible to change the background color based upon whether the last trade is a Bid trade or Ask trade. 
Refer to Chart DOM Last Price Background Bid Trade, Chart DOM Last Price Background Ask Trade in the case 
of a Chart DOM. 

In the case of a Trade DOM, refer to Trade DOM Last Price Background Bid Trade, Trade DOM Last Price 
Background Ask Trade.

Last Trade Price Box Foreground

[Link] - [Top]
This sets the color of the foreground (text) of the last trade price box on the right side of the chart in the Values 
Scale.

It is also possible to change the text color based upon whether the last trade is a Bid trade or Ask trade. Refer to 
Chart DOM Last Price Text Bid Trade, Chart DOM Last Price Text Ask Trade in the case of a Chart DOM. 

In the case of a Trade DOM, refer to Trade DOM Last Price Text Bid Trade, Trade DOM Last Price Text Ask 
Trade.

Last Trade Price Box Outline

[Link] - [Top]
The Last Trade Price Box Outline can be optionally enabled and controls the color and size of the outline of the 
last trade price box on the right side of the chart in the Values Scale.

Bar High-Low Down

[Link] - [Top]
The Bar High-Low Down item in the Colors and Widths list box represents the High to Low portion of a chart 
bar when the bar is considered a Down bar. 

This color setting also applies to Candlestick bars as well. In the case of Candlestick bars, when you have the 
option Other >> Color Candlestick High-Low Using the Outline Colors enabled, then this color setting will be 
ignored and the Candlestick Up/Down Outline colors will be used for the High-Low portion (wick) of the bar 
instead. Therefore, if you want to color the wick portion of a Candlestick bar differently than the body color and its 
outline, disable Other >> Color Candlestick High-Low Using the Outline Colors.

Bar High-Low Up

[Link] - [Top]
The Bar High-Low Up item in Colors and Widths list box represents the High to Low portion of a chart bar 
when the bar is considered an Up bar. 

This color setting also applies to Candlestick bars as well. In the case of Candlestick bars, when you have the 
option Other >> Color Candlestick High-Low Using the Outline Colors enabled, then this color setting will be 
ignored and the Candlestick Up/Down Outline colors will be used for the High-Low portion (wick) of the bar 
instead. Therefore, if you want to color the wick portion of a Candlestick bar differently than the body color and its 
outline, disable Other >> Color Candlestick High-Low Using the Outline Colors.

Bar Open

[Link] - [Top]
The Bar Open item in Colors and Widths list box is for the open marker on the left side of a chart bar. 
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This color setting is ignored when Color Entire OHLC Bar the High/Low Color is enabled.

Bar Close

[Link] - [Top]
The Bar Close item in Colors and Widths list box is for the close marker on the right side of a chart bar. 

This color setting is ignored when Color Entire OHLC Bar the High/Low Color is enabled.

Line On Close / Line On Open / Mountain

[Link] - [Top]
This sets the color, size, and line type when using the Line On Close, Mountain, Line On Open, Line on HL 
Avg, or Stair Step on Close Chart Draw Types.

Candlestick Up Outline

[Link] - [Top]
This sets the color of the outline of a Candlestick Bar when it is an Up bar.

Candlestick Up Fill

[Link] - [Top]
This sets the color of the interior fill of a Candlestick Bar when it is an Up bar.

Candlestick Down Outline

[Link] - [Top]
This sets the color of the outline of a Candlestick Bar when it is a Down bar.

Candlestick Down Fill

[Link] - [Top]
This sets the color of the interior fill of a Candlestick Bar when it is a Down bar.

Net Change Up

[Link] - [Top]
This sets the color of the Net Change Up header text. If Reverse Color is selected for this header text, then this is 
the color used to Highlight the text and the text will use the Background Color of the chart.

Net Change Down

[Link] - [Top]
This sets the color of the Net Change Down header text. If Reverse Color is selected for this header text, then this 
is the color used to Highlight the text and the text will use the Background Color of the chart.

Bid Ask Average Line

[Link] - [Top]
This sets the color of the Bid Ask Average Line.

Scroll End Color

[Link] - [Top]
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This sets the highlight color of the Chart Settings Indicators at Lower Right when the chart is fully scrolled to the 
end.

Scroll Not End Color

[Link] - [Top]
This sets the highlight color of the Chart Settings Indicators at Lower Right when the chart is not fully scrolled to 
the end.

DOM Graph Ask Lines Begin Color

[Link] - [Top
This is the color of the first (lowest price) Ask Market Depth line in the DOM Graph. The coloring of the 
remaining lines is a blend going from this Begin Color to the DOM Graph Ask Lines End Color.

DOM Graph Ask Lines End Color

[Link] - [Top]
This is the color of the last (highest price) Ask Market Depth line in the DOM Graph. The coloring of the 
remaining lines is a blend going from the DOM Graph Ask Lines Begin Color to this End Color.

DOM Graph Bid Lines Begin Color

[Link] - [Top]
This is the color of the first (highest price) Bid Market Depth line in the DOM Graph. The coloring of the 
remaining lines is a blend going from this Begin Color to the DOM Graph Bid Lines End Color.

DOM Graph Bid Lines End Color

[Link] - [Top]
This is the color of the last (lowest price) Bid Market Depth line in the DOM Graph. The coloring of the remaining 
lines is a blend going from the DOM Graph Bid Lines Begin Color to this End Color.

Alert Highlight Color

[Link] - [Top]
This is the color of the background for an alert notice in the Chart Header.

Chart Values Window Default Text Color

[Link] - [Top]
This sets the default color of the text and the header background in the Chart Values windows. The Chart Values 
window may need to be closed and re-opened in order to see the color change.

Chart Values Window Background Color

[Link] - [Top]
This sets the background color of the Chart Values windows. The Chart Values window may need to be closed and 
re-opened in order to see the color change.

General Text Window Background Color

[Link] - [Top]
This sets the window background color for the General Text Windows.
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The General Text Windows include the following:

• New/Open Historical Chart
• New/Open Intraday Chart
• Open Chartbook
• Open Chartbook Group
• Trade Activity Log
• Trade Orders Window
• Trade Positions Window
• Trade Account Monitor/Balances Window
• Trade Service Log
• Message Log
• Alert Manager
• Manage Chart Drawings Window

General Text Window Foreground Color

[Link] - [Top]
This sets the color of the text (foreground) for the General Text Windows. For a list of General Text Windows to 
which this setting applies, refer to the General Text Window Background Color section.

General Text Window Highlight Color

[Link] - [Top
This sets the color of the highlighting (selected text background) for the General Text Windows. For a list of 
General Text Windows to which this setting applies, refer to the General Text Window Background Color section.

General Text Window Alert Color

[Link] - [Top]
This sets the color of the highlighting for text related to a true alert condition for the General Text Windows. For a 
list of General Text Windows to which this setting applies, refer to the General Text Window Background Color 
section.

General Text Window Grid Color

[Link] - [Top]
This sets the color of the grid for the General Text Windows that have a grid displayed. For a list of General Text 
Windows to which this setting applies, refer to the General Text Window Background Color section.

Link Number Color #[1-16]

[Link] - [Top]
This sets the color of the button for each link number displayed in the link settings for the Quote Board.

Control Bar: Enabled Button Text

[Link] - [Top]
This sets the color of the control bar button text when a control bar button is set to display the Caption and not an 
image and the Control Bar Button can be selected.

Control Bar: Disabled Button Text

[Link] - [Top]
This sets the color of the control bar button text when a control bar button is set to display the Caption and not an 
image and the Control Bar Button is not available to be selected.
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Control Bar: Button Default Background

[Link] - [Top]
This sets the default color for control bar buttons background. This coloring can be changed for each control bar 
button through the control bar button Properties.

Control Bar: Background

[Link] - [Top
This sets the background color for the control bar itself. That is, it is the color of the control bar area where the 
buttons are not present.

Control Bar Status Not Connected

[Link] - [Top]
This sets the color of the Status Bar when the system is not connected to the selected service nor is it trying to 
connect to the selected service.

Control Bar Status Connecting

[Link] - [Top]
This sets the color of the Status Bar when the system is trying to connect to the selected service.

Control Bar Status Waiting To Reconnect

[Link] - [Top]
This sets the color of the Status Bar when the system is waiting to reconnect to the selected service.

Control Bar Status Connected

[Link] - [Top]
This sets the color of the Status Bar when the system is connected to the selected service.

Control Bar: Status Text

[Link] - [Top]
This sets the color of the Status Bar text. It is important to consider the various colors that are used for the Status 
Bar when choosing a text color.

Control Bar: Text Control Text

[Link] - [Top]
This sets the color of the text in the trading related special control bar items, such as the Daily/Net Profit/Loss.

Status: Downloading Continuous Contract Data Background Color

[Link] - [Top]
This sets the color of the background of the status message for Downloading Continuous Contract Data.

Status: Waiting to Download Historical Data Foreground Color

[Link] - [Top]
This sets the color of the text of the status message for Waiting to Download Historical Data.
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Status: Waiting to Download Historical Data Background Color

[Link] - [Top]
This sets the color of the background of the status message for Waiting to Download Historical Data.

Status: Historical Download Skipped Foreground Color

[Link] - [Top]
This sets the color of the text of the status message for Historical Download Skipped.

Status: Historical Download Skipped Background Color

[Link] - [Top]
This sets the color of the background of the status message for Historical Download Skipped.

Status: Downloading Historical Data Foreground Color

[Link] - [Top]
This sets the color of the text of the status message for Downloading Historical Data

Status: Downloading Historical Data Background Color

[Link] - [Top]
This sets the color of the background of the status message for Downloading Historical Data

Status: Historical Download Complete Foreground Color

[Link] - [Top]
This sets the color of the text of the status message for Historical Download Complete.

Status: Historical Download Complete Background Color

[Link] - [Top]
This sets the color of the background of the status message for Historical Download Complete.

Status: Download Failed Foreground Color

[Link] - [Top]
This sets the color of the text of the status message for Download Failed.

Status: Download Failed Background Color

[Link] - [Top]
This sets the color of the background of the status message for Download Failed.

Status: Download Canceled Foreground Color

[Link] - [Top]
This sets the color of the text of the status message for Download Canceled.

Status: Download Canceled Background Color

[Link] - [Top]
This sets the color of the background of the status message for Download Canceled.



Real Time Symbol Status: Invalid Status Foreground Color

[Link] - [Top]
This sets the color of the text of the real-time symbol status message for Invalid Status.

Real Time Symbol Status: Invalid Status Background Color

[Link] - [Top]
This sets the color of the background of the real-time symbol status message for Invalid Status.

List Box Header Color

[Link] - [Top]
This sets the color of the header in a list box window.

List box windows include the following:

• Quote Board
• Study Summary
• Time and Sales
• Trade Activity Log

List Box Header Divider Color

[Link] - [Top]
This sets the color of the header divider (the bar that separates the cells in the header) in a list box window. For a 
list of list box windows, refer to the documentation for the List Box Header Color.

List Box Header Color

[Link] - [Top]
This sets the color of the text in the header of a list box window. For a list of list box windows, refer to the 
documentation for the List Box Header Color.

List Box Adjust Header Width Divider Color

[Link] - [Top]
This sets the color of the header divider when adjusting the size of a column. For a list of list box windows, refer to 
the documentation for the List Box Header Color.

Time and Sales: Bid Trades Background

[Link] - [Top]
This sets the background color for a line of data in the Time and Sales window when a Trade is considered a Bid 
Trade.

Time and Sales: Bid Trades Text

[Link] - [Top]
This sets the text color for a line of data in the Time and Sales window when a Trade is considered a Bid Trade.

Time and Sales: Below Bid Trades Background

[Link] - [Top]
This sets the background color for a line of data in the Time and Sales window when a Trade is considered a 



Below Bid Trade.

Time and Sales: Below Bid Trades Text

[Link] - [Top]
This sets the text color for a line of data in the Time and Sales window when a Trade is considered a Below Bid 
Trade.

Time and Sales: Ask Trades Background

[Link] - [Top]
This sets the background color for a line of data in the Time and Sales window when a Trade is considered an Ask 
Trade.

Time and Sales: Ask Trades Text

[Link] - [Top]
This sets the text color for a line of data in the Time and Sales window when a Trade is considered an Ask Trade.

Time and Sales: Above Ask Trades Background

[Link] - [Top]
This sets the background color for a line of data in the Time and Sales window when a Trade is considered an 
Above Ask Trade.

Time and Sales: Above Ask Trades Text

[Link] - [Top]
This sets the text color for a line of data in the Time and Sales window when a Trade is considered an Above Ask 
Trade.

Time and Sales: Bid and Ask Records Trades Background

[Link] - [Top]
This sets the background color for a line of data in the Time and Sales window that is a Bid Ask Record.

The Bid Ask Records are only displayed if the option for Show Bid and Ask Records is enabled on the Time 
and Sales Window >> Settings.

Time and Sales: Bid and Ask Records Trades Text

[Link] - [Top]
This sets the text color for a line of data in the Time and Sales window that is a Bid Ask Record.

The Bid Ask Records are only displayed if the option for Show Bid and Ask Records is enabled on the Time 
and Sales Window >> Settings.

Time and Sales: Grid

[Link] - [Top]
This sets the color and width of the grid in the Time and Sales window.

Time and Sales: Bid Highlight Color

[Link] - [Top]



This sets the background color for a line of data in the Time and Sales window when a Trade is considered a Bid 
Trade or a Below Bid Trade.

This coloring only occurs when the Highlight and Alert condition is met and the Color Row option is enabled on 
the Time and Sales Window >> Settings page. For more information refer to the Highlight sections within the 
Time and Sales Window Settings.

Time and Sales: Bid Highlight Text Color

[Link] - [Top]
This sets the text color for a line of data in the Time and Sales window when a Trade is considered a Bid Trade or 
a Below Bid Trade.

This coloring only occurs when the Highlight and Alert condition is met and the Color Row option is enabled on 
the Time and Sales Window >> Settings page. For more information refer to the Highlight sections within the 
Time and Sales Window Settings.

Time and Sales: Ask Highlight Color

[Link] - [Top]
This sets the background color for a line of data in the Time and Sales window when a Trade is considered an Ask 
Trade or an Above Ask Trade.

This coloring only occurs when the Highlight and Alert condition is met and the Color Row option is enabled on 
the Time and Sales Window >> Settings page. For more information refer to the Highlight sections within the 
Time and Sales Window Settings.

Time and Sales: Ask Highlight Text Color

[Link] - [Top]
This sets the text color for a line of data in the Time and Sales window when a Trade is considered an Ask Trade 
or an Above Ask Trade.

This coloring only occurs when the Highlight and Alert condition is met and the Color Row option is enabled on 
the Time and Sales Window >> Settings page. For more information refer to the Highlight sections within the 
Time and Sales Window Settings.

Main Window Background

[Link] - [Top]
This sets the color of the background area behind where chart windows are displayed. This area can be viewed 
when first starting Sierra Chart and no Chartbook has been opened, or when charts are not Maximized and the 
background area can be seen behind the charts.

Chart Values: Color of the Price and Time Boxes

[Link] - [Top]
This sets the color of the Price and Time boxes that are displayed in the scales when the crosshair is being used and 
the option Show Y Values and Price Boxes is set to Yes on the General Settings >> Tool Settings >> Chart 
Values tab.

Chart Values: Price and Time Boxes Text Color

[Link] - [Top]
This sets the color of the text in the Price and Time Boxes that are displayed in the Scales when the crosshair is 
being used and the option Show Y Values and Price Boxes is set to Yes on the General Settings >> Tool 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc3ee.html?page=doc/TimeandSalesWindow.html#Settings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc3ee.html?page=doc/TimeandSalesWindow.html#Settings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc3ee.html?page=doc/TimeandSalesWindow.html#Settings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc3ee.html?page=doc/TimeandSalesWindow.html#Settings


Settings >> Chart Values tab.

Chart Values: Crosshair

[Link] - [Top]
This sets the color, width and style of the Crosshairs.

To control the appearance of the center cross, which is provided by the operating system, refer to Controlling the 
Type of Pointer Displayed When Using Drawing Tools.

Settings Windows: Item Text Foreground Color

[Link] - [Top
This sets the text color for the settings names and values on the Settings Windows, except for items that have their 
own specific color setting (such as Yes and No values.

Settings Windows: Item Text Background Color

[Link] - [Top]
This sets the background color of the Settings Windows.

Setings Windows: Section Title Foreground Color

[Link] - [Top]
This sets the text color of the section headers on the Settings Windows.

Settings Windows: Section Title Background Color

[Link] - [Top]
This sets the background color of the section headers on the Settings Windows.

SettingsWindows: Highlight Color

[Link] - [Top]
This sets the color of the background for a selected item in the Settings Windows.

Settings Windows: 'Yes' Text Color

[Link] - [Top]
This sets the color of the text for a Yes answer in the Settings Windows.

Settings Windows: 'No' Text Color

[Link] - [Top]
This sets the color of the text for a No answer in the Settings Windows.

Settings Windows: Button Foreground Color

[Link] - [Top]
This sets the color of the text for buttons in the Settings Windows.

Settings Windows: Button Background Color

[Link] - [Top]
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This sets the color of the background for buttons in the Settings Windows.

Settings Windows: Pushed Button Foreground Color

[Link] - [Top]
This sets the color of the text for a pushed button in the Settings Windows.

Settings Windows: Pushed Button Background Color

[Link] - [Top]
This sets the color of the background for a pushed button in the Settings Windows.

Settings Windows: Read-Only Setting Description Foreground Color

[Link] - [Top]
This sets the color of the descriptive text for read-only items in the Settings Windows.

Settings Windows: Read-Only Setting Description Background Color

[Link] - [Top]
This sets the color of the bacakground for the descriptive area of read-only items in the Settings Windows.

Settings Windows: Grid Line

[Link] - [Top]
This sets the color, line type, and line thickness for the Grid lines in the Settings Windows.

Chat Window: Contacts Background Color

[Link] - [Top]
This sets the color of the background in the area where contacts are listed in the Chat Window.

Chat Window: Contacts Text Color

[Link] - [Top]
This sets the color of the text for contacts in the Chat Window.

Chat Window: Messages Background Color

[Link] - [Top]
This sets the color of the background of the messages area of the Chat Window. This is not the background of the 
messages themselves, but the area where the messages are not present.

Chat Window: Received Message Name Background Color

[Link] - [Top]
This sets the color of the background behind the name of the person from whom a chat message has been received 
and read in the Chat Window.

Chat Window: Received Message Name Text Color

[Link] - [Top]
This sets the color of the text for the name of the person from whom a chat messages has been received and read in 
the Chat Window.



Chat Window: Received Message Background Color

[Link] - [Top]
This sets the color of the background of the text for messages that have been received and read in the Chat 
Window.

Chat Window: Received Message Text Color

[Link] - [Top]
This sets the color of the text for messages that have been received and read in the Chat Window.

Chat Window: Received Filename Text Color

[Link] - [Top]
This sets the color of the text for filenames in messages that have been received in the Chat Window.

Chat Window: Received Message Timestamp and Status Text Color

[Link] - [Top]
This sets the color of the text for the timestamp and status for messages that have been received in the Chat 
Window.

Chat Window: Sent Message Background Color

[Link] - [Top]
This sets the color of the background for messages that have been sent (outgoing) in the Chat Window.

Chat Window: Sent Message Text Color

[Link] - [Top]
This sets the color of the text for messages that have been sent (outgoing) in the Chat Window.

Chat Window: Sent Message Filename Text Color

[Link] - [Top]
This sets the color of the text for filenames in messages that have been sent (outgoing) in the Chat Window.

Chat Window: Sent Message Timestamp And Status Text Color

[Link] - [Top]
This sets the color of the text for the timestamp and status for messages that have been sent (outgoing) in the Chat 
Window.

Chat Window: New Message Text

[Link] - [Top]
This sets the color of the text for new messages that have been received, but not read, in the Chat Window.

Chat Window: New Message Background

[Link] - [Top]
This sets the color of the background for new messages that have been received, but not read, in the Chat Window.

Quote Board: Background



[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Blank Row Background

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Label Row Background

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Foreground/Text

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Label Row Foreground/Text

[link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Price Change Up

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Price Change Down

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: New Low Highlight

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Alert Triggered Highlight

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Gridlines

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Selected Symbol

[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Quote Board: Selected Border Highlight
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[Link] - [Top]
Refer to the information for Quote Board >> Setting Colors.

Study Summary: Background

[Link] - [Top]
This sets the default background color for cells in the Study Summary Window. For information on the 
background coloring of the Study Summary cells, refer to Number Text and Color Control For Study Summary 
Subgraph Cells.

Study Summary: Gridlines

[Link] - [Top]
This sets the color of the Gridlines that are displayed in the Study Summary Window.

Study Summary: Selected Row

[Link] - [Top]
This sets the background color for cells in the Study Summary Window that are highlighted when the row is 
selected. For more information on how to color the background of just the first cell or all cells in a row when 
selected, refer to Selection Highlights All Columns.

Study Summary: Alert True Background

[Link] - [Top]
This sets the background color for cells that have a True alert condition associated with them. For more 
information on the background coloring of the Study Summary cells, refer to Number Text and Color Control For 
Study Summary Subgraph Cells.

Bid Ask Bar: Large Volume Ask Bar

[Link] - [Top]
This sets the ask color of a Bid Ask Bar when the total volume of the bar is equal to or greater than 75% of the 
largest volume range within the chart.

Bid Ask Bar: Medium-Large Volume Ask Color

[Link] - [Top]
This sets the ask color of a Bid Ask Bar when the total volume of the bar is equal to or greater than 50% and less 
than 75% of the largest Volume range within the chart.

Bid Ask Bar: Light-Medium Volume Ask Color

[Link] - [Top]
This sets the Ask color of a Bid Ask Bar when the total volume of the bar is equal to or greater than 25% and less 
than 50% of the largest Volume range within the chart.

Bid Ask Bar: Light Volume Ask Color

[Link] - [Top]
This sets the Ask color of a Bid Ask Bar when the total volume of the bar is less than 25% of the the largest 
Volume range within the chart.

Bid Ask Bar: Large Volume Bid Color
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[Link] - [Top]
This sets the Bid color of a Bid Ask Bar when the total volume of the bar is equal to or greater than 75% of the 
largest volume range within the chart.

Bid Ask Bar: Medium-Large Volume Bid Color

[Link] - [Top]
This sets the Bid color of a Bid Ask Bar when the total volume of the bar is equal to or greater than 50% and less 
than 75% of the largest Volume range within the chart.

Bid Ask Bar: Light-Medium Volume Bid Color

[Link] - [Top]
This sets the Bid Color of a Bid Ask Bar when the total volume of the bar is equal to or greater than 25% and less 
than 50% of the largest Volume range within the chart.

Bid Ask Bar: Light Volume Bid Color

[Link] - [Top]
This sets the Bid color of a Bid Ask Bar whe the total volume of the bar is less than 25% of the largest Volume 
range within the chart.

Market Depth: Bid Gradient Start Color

[Link] - [Top]
This sets the color of the most recent Bid Price on the Market Depth window. This color is then used in 
combination with the Market Depth: Bid Gradient End Color to create the gradient of colors used for the Bid 
data on the Market Depth Window between the current Bid Price and the lowest Bid Price displayed in the 
window.

Market Depth: Bid Gradient End Color

[Link] - [Top]
This sets the color of last (lowest) Bid Price on the Market Depth window. This color is used in combination with 
the Market Depth: Bid Gradient Start Color to create the gradient of colors used for the Bid data on the Market 
Depth Window between the lowest Bid Price and the current Bid Price displayed in the window.

Market Depth: Ask Gradient Start Color

[Link] - [Top]
This sets the color of the most recent Ask Price on the Market Depth window. This color is then used in 
combination with the Market Depth: Ask Gradient End Color to create the gradient of colors used for the Ask 
data on the Market Depth Window between the current Ask Price and the highest Ask Price displayed in the 
window.

Market Depth: Ask Gradient End Color

[Link] - [Top]
This sets the color of the last (highest) Ask Price on the Market Depth Window. This color is then used in 
combination with the Market Depth: Ask Gradient Start Color to create the gradient of colors used for the Ask 
data on the Market Depth Window between the highest Ask Price and the current Ask Price displayed in the 
window.

Market Depth: Text Color



[Link] - [Top]
This sets the color of the text in the Market Depth window.

MarketDepth: Background Color

[Link] - [Top]
This sets the color of the background of the Market Depth window. This is the color of the areas of the Market 
Depth window where no information is displayed.

Market Depth: Grid Line

[Link] - [Top]
This sets the color of the grid lines of the Market Depth window.

Spreadsheet Default Text Color

[Link] - [Top]
This sets the default text color for spreadsheets.

Spreadsheet Default Background Color

[Link] - [Top]
This sets the default background color for spreadsheets.

Spreadsheet Active Cell Border

[Link] - [Top]
This sets the default color, thickness, and line style for the cell border of the active cell on a spreadsheet.

Spreadsheet Selection Highlight Color

[Link] - [Top]
This sets the color of the highlight that is used when a group of cells is selected.

Spreadsheet Function Marker Color

[Link] - [Top]
This sets the color of the marker that is placed in the upper right corner of a spreadsheet cell that denotes that the 
cell contains a function.

Spreadsheet Comment Marker Color

[Link] - [Top]
This sets the color of the marker that is placed in the lower left corner of a spreadsheet cell that denotes that there is 
a comment for the cell.

Spreadsheet Comment Text Color

[Link] - [Top]
This sets the color of the text for a comment associated with a spreadsheet cell.

Spreadsheet Comment Background Color

[Link] - [Top]



This sets the color of the background for a comment associated with a spreadsheet cell.

Spreadsheet Grid

[Link] - [Top]
This sets the color, thickness, and line style for the spreadsheet grid.

Fonts and Text Appearance

[Link] - [Top]
The Fonts for all of the various text displayed within Sierra Chart can be customized.

Open the Chart >> Graphics Settings - Chart window to change the Font settings for the active chart or Trading 
DOM if it is set to use its own specific graphic settings.

Or open the Global Settings >> Graphics Settings - Global window to change the Font settings globally for all 
Charts and Trading DOMs which are set to use the Global settings.

For additional details, refer to the Introduction section.

Select the Fonts tab of the Graphics Settings window. 

In the list of fonts, select the particular font you want to change the properties of and press the Select button. The 
Font window will display. 

Set the Font, Font Style, and Size settings as required. Press OK to save the changes.

If changes to the Font Size are not going into effect, then choose a different Font name and then change the Size 
again because it is possible the particular Font name currently selected is not properly supported on your operating 
system. 

If changes to the Chart Text do not go into effect and you are using the Global Settings >> Graphics Settings - 
Global window to change the Chart Text, then the chart is set to use its own independent Graphics Settings. For 
more information, refer to Introduction on this page. 

The font size that the operating system actually returns when selecting a font, is completely different than the Point 
size. It is returned in what is called logical units and it is specific to the particular DPI (dots per inch) setting on 
your system. Therefore, when sharing a Chartbook or main configuration file with another user, the font size can 
appear different if they are using a different DPI setting on their system. 

Additionally as there are DPI settings changes on your system either performed manually by you or automatically 
by the operating system, this will cause the font sizes to change within Sierra Chart. So you do have to manually 
change them in Sierra Chart as you require to get the appearance that you need.

After changing the Chart Text font size, to resize the Values Scale column on a chart to fit the new font size, 
select Chart >> Recalculate. 

Below are descriptions of each of the available Font settings in the list of fonts that can be changed.

Chart Text - (current font name)

[Link] - [Top]
The Chart Text font setting changes the font properties for all charts if using the Global Settings >> Graphics 
Settings window.

The Chart Text font setting changes the font properties for the active chart if using Chart >> Graphics Settings 



window.

This font applies to either the selected chart or is global depending upon whether the chart specific or Global 
Graphics settings window has been opened.

DOM Quantities/Sizes - (current font name)

[Link] - [Top]
This changes the font properties for the Chart or Trading DOM Quantities and Sizes.

This font applies to either the selected chart or is global depending upon whether the chart specific or Global 
Graphics settings window has been opened.

Text Windows - (current font name)

[Link] - [Top]
This changes the font properties for the following windows:

• Window >> Current Quote Window
• Window >> Chart Values Window
• Window >> Tool Values Window
• Data Feed Status on the Control Bar
• Window >> Alerts Manager
• Window >> Trade Service Log
• Window >> Message Log
• Trade >> Trade Activity Log (Trade Activity, Trade Statistics, Trades, Trade Stats for Charts)

Spreadsheets - (current font name)

[Link] - [Top]
This changes the font properties for Spreadsheets.

Chartbook and MDI Tabs Text - (current font name)

[Link] - [Top]
This changes the font properties for Chartbooks and MDI Tabs Text.

Control Bar Text - (current font name)

[Link] - [Top]
This changes the font properties for the button text and the Status Bar on the Control Bar.

Control Collection Non-Button Text Controls

[Link] - [Top]
This changes the font properties for Control Bar items that are not a button and display text information, such as 
the Status Bar.

Control Collection Non-Button Combo Controls

[Link] - [Top]
This changes the font properties for Control Bar items that are not a button, but rather give a list selection, such as 
the Watch List.
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Quote Board

[Link] - [Top]
This changes the font properties for text on the Quote Board.

Compact Tool Values Window - (current font name)

[Link] - [Top]
This changes the font properties for the Compact Tool Values Window. 

Study Summary Window - (current font name)

[Link] - [Top]
This changes the font properties for the Study Summary window which is opened through File >> Open Study 
Summary Window. 

Chart Values Window

[Link] - [Top]
This changes the font properties for the Chart Values window.

Market Depth Window - (current font name)

[Link] - [Top]
This changes the font properties for the Market Depth window.

This font applies to either the selected chart or is global depending upon whether the chart specific or Global 
Graphics settings window has been opened.

Time and Sales Window - (current font name)

[Link] - [Top]
This changes the font properties for the Time and Sales window.

This font applies to either the selected chart or is global depending upon whether the chart specific or Global 
Graphics settings window has been opened.

Trade Window Buttons

[Link] - [Top]
This sets the font properties for the buttons on the Trade Window.

Chart Order Fills - (current font name)

[Link] - [Top]
This changes the font properties for the chart order fills displayed on a chart.

This font applies to either the selected chart or is global depending upon whether the chart specific or Global 
Graphics settings window has been opened.

List Box Header Text

[Link] - [Top]
This changes the font properites for the Header text of List Box windows.
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Settings Window

[Link] - [Top]
This changes the font properties for the Settings Windows. This includes windows like Chart >> Chart Settings 
and Global Settings >> General Settings.

This font also sets the font for the Analysis >> Build Custom Studies DLL window.

Chat Window

[Link] - [Top]
This sets the font properties for the areas of the Chat Window other than the open chat names and chat messages.

Chat Window Open Chats

[Link] - [Top]
This sets the font properties for the open chat names int he Chat Window.

Chat Window Message Text

[Link] - [Top]
This sets the font properties for the messages in the Chat Window.

Control Layout Window

[Link] - [Top]
This sets the font properites for Control Layout Windows, such as the Manage Tool Drawings window.

Changing the Font Size For Text Displayed with Tool Drawings (Global Chart Drawing 
Font)

[Link] - [Top]
To adjust the size and other properties of Text that is displayed with Tool drawings, select Global Settings >> 
Tool Settings on the menu. Modify the Global Chart Drawing Font by pressing the Select button within that 
frame.

The Global Chart Drawing Font applies to Chart Drawings that display text whether as part of the drawing type 
like with the Type Text, Stationary Text drawing types, or optionally display text like with the Price Retracement 
drawings.

Some Chart Drawings will have the setting Use Global Font in their Chart Drawing Properties. When this is 
enabled, then those Chart Drawings will use the Global Chart Drawing Font. Otherwise, they will use the fonts 
specified within the Properties for the Chart Drawing.

Font Sizes Unexpectedly Changing

[Link] - [Top]
If you are using Windows 8 or higher, you may experience a problem where the font sizes within Sierra Chart 
unexpectedly change. This has to do with the DPI (dots per inch) setting on the monitor or system changing which 
causes the fonts to appear at a different size.

When you select a Font within Sierra Chart, the operating system provides what is known as a logical height which 
has a dependency on the system DPI setting. The value returned is not the selected Point size. It is a different 
number. This value is stored but if the DPI setting changes on the system, this will cause the font to appear a 
different size. Sierra Chart is handling this correctly.
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You will need to readjust the Font Sizes through Graphics Settings.

Related to this, is changing the width of lines. You may want to increase the width for higher resolution monitors. 
To change the width of lines for studies, refer to the Study Subgraph Settings. 

To increase the width of lines used within the chart bars, refer to the Graphics Settings.

Other (Global Settings >> Graphics Settings)
[Link] - [Top]
This section contains the items found on the Other tab for the Graphics Settings

Candlestick Width % (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
This sets the width of a candlestick's body as a percentage. Where 100% would mean the ccandlestick body would 
extend to the adjacent candlestick body on either side.

The Chart >> Increase Bar Width and Chart >> Decrease Bar Width menu commands also alter the chart bar 
width relative to this percentage setting. To go back to the default width which corresponds to this percentage 
setting, repeatedly use Chart >> Decrease Bar Width until you go down to the minimum width which will equal 
the specified percentage.

OHLC Width % (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
This sets the width of an OHLC bar as a percentage. Where 100% would mean the Open and Close dashes would 
extend to the adjacent bar Open and Close dashes on either side.

The Chart >> Increase Bar Width and Chart >> Decrease Bar Width menu commands also alter the chart bar 
width relative to this percentage setting. To go back to the default width which corresponds to this percentage 
setting, repeatedly use Chart >> Decrease Bar Width until you go down to the minimum width which will equal 
the specified percentage.

Price Volume Width % (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
This sets the overall width of a Price Volume bar body as a percentage. Where 100% would mean the Price 
Volume Bar body would occupy 100% of the width allocated for a chart bar which is based upon the current chart 
bar spacing.

Arrow Draw Style Max Width (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
Sets the maximum width of the Arrow Up, Arrow Down, Arrow Left, and Arrow Right Draw Styles in the 
Subgraphs tab of Study Settings Window.

Default Chart Bar Spacing (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
This setting sets the default chart bar spacing in pixels. This applies to new charts that are opened and also applies 
to a chart when Chart >> Reset Bar Size/Spacing/Scale is selected.

Default Right Side Fill Space (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
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This setting sets the default right side fill space. Refer to Right Side Fill Space for more information about this 
feature.

When the fill space is not locked and you press the End key on the keyboard, then the fill space will be set to the 
number of bars according to this setting. 

To lock the fill space which has been set by the Default Right Side Fill Space setting so it is not reduced to 0 as 
new bars are added to the chart, refer to Scrolling the Chart.

Color Entire OHLC Bar the High/Low Color (Global Settings >> Graphics Settings >> 
Other)

[Link] - [Top]
When this option is enabled, the Open and Close dashes of an OHLC (Open High Low Close) bar will be colored 
the same as the High to Low portion of the bar. 

The colors of the High to Low portion of the bar are set with the Bar High-Low Up/Down color settings.

Color Candlestick High-Low Using the Outline Colors (Global Settings >> Graphics Settings 
>> Other)

[Link] - [Top]
This setting determines the rule for coloring the High to Low portion of a Candlestick bar. 

If it is disabled, the Bar High-Low Up color, set through the Colors and Widths list, is used when the Close of the 
candlestick is greater than or equal to the Open of the candlestick.

If it is disabled, the Bar High-Low Down color, set through the Colors and Widths list, is used when the Close of 
the candlestick is less than the Open. 

If it is enabled, then High to Low portion of the bar, the wick, uses the Candlestick Outline color instead.

Draw Bid and Ask Lines at Last Bar When Enabled (Global Settings >> Graphics Settings 
>> Other)

[Link] - [Top]
When this option is enabled and Chart >> Show Bid and Ask Lines is enabled, then the bid and ask lines are 
drawn on the last in the chart, instead of at the edge of the price scale on the right side of the chart. This option 
only applies when Chart >> Show Bid and Ask Lines is enabled.

Up/Down Coloring for OHLC Bars Based on Previous and Current Close (Global Settings 
>> Graphics Settings >> Other)

[Link] - [Top]
When this option is enabled, and the Graph Draw Type in the chart is set to OHLC Bars (OHLC stands for 
Open, High, Low, Close), then the High to Low portion of a chart bar will be colored the Bar High-Low Up Color 
if the close of the bar is greater than or equal to the close of the previous bar.

The High to Low portion of a bar will be colored the Bar High-Low Down Color if the close of the bar is less 
than the close of the previous bar.

When this option is disabled, then the High to Low portion of OHLC Bars are colored based upon the comparison 
of the Open to Close within the same bar.

Underline Chart Header Field Names (Global Settings >> Graphics Settings >> Other)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index69b6.html?page=doc/WorkingWithCharts.html#ScrollingTheChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index69b6.html?page=doc/WorkingWithCharts.html#ScrollingTheChart


[Link] - [Top]
When this option is enabled, then the field names on the chart header at the top of the chart are underlined to make 
them more clear.

Bold DOM Last Price (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
When this option is enabled, then the last trade price the Trade DOM is bolded.

Use OpenGL for Chart Graphics (Global Settings >> Graphics Settings >> Other)

[Link] - [Top]
When this option is enabled, then the OpenGL graphics library provided by the operating system and the video 
drivers on your system is used for graphics output which means that the graphics output is hardware accelerated.

Any changes to this option requires that Sierra Chart is restarted for it to go into effect. 

It is recommended not to specify through the operating system or your video driver settings what GPU Sierra Chart 
should be using. The operating system or driver needs to make that decision itself. This is for performance reasons. 
It will know best.

For best performance a particular chart must not be contained in more than one physical display if those displays 
use a different GPU. If two or more displays a chart is contained within are driven by different GPUs, you would 
create a situation where there are inefficiencies because the operating system has to start transferring resulting 
graphics output between different GPUs. A chart can only be rendered within a single GPU.

It is not efficient to have GPU do the rendering, and then have this output transferred to another display which uses 
a different GPU. 

When changing which GPU Sierra Chart is assigned to, you do need to restart Sierra Chart so there is a re-
initialization of OpenGL on the Sierra Chart side.

If you enable the OpenGL option and restart Sierra Chart and then this OpenGL option is disabled, it means there 
was a failure to initialize OpenGL on your system.

When using OpenGL, Unicode characters are not supported.

Known Issue: It has been observed that when using the OpenGL option, sometimes when scrolling the chart the 
chart does not visibly update. This is usually resolved by directly grabbing the scrollbar box and moving the chart 
left or right. There are other conditions, which can cause a chart not to visibly update when using OpenGL.

Chart Bar Widths

[Link] - [Top]
There are several ways in which the width of chart bars is affected. These are explained below.

Changing the High-Low Draw Width 

[Link] - [Top]
The width of the High-Low portion of a chart bar can be modified with the Colors and Draw Widths settings on the 
Graphics Settings window. You will want to modify the width of Bar High-Low Down and Bar High-Low Up in 
the list.

Increasing and Decreasing the Chart Bar Spacing



[Link] - [Top]
As you increase the chart bar spacing, the width of the bars will automatically become wider. As you decrease the 
chart bar spacing, the width of the bars will automatically become narrower. Refer to the Changing Bar Spacing 
and Zooming In section for instructions to change bar spacing.

Changing the Candlestick Width % or OHLC Width %

[Link] - [Top]
Increasing or decreasing the Candlestick Width % in the Global Settings >> Graphics Settings >> Other tab 
will increase or decrease the width of candlesticks respectively. 

Increasing or decreasing the OHLC Width % in the Global Settings >> Graphics Settings >> Other tab will 
increase or decrease the width of OHLC bars respectively. 

How Chart Bar and Candlestick Up/Down is Determined

[Link] - [Top]
In the case of the Candlestick bar, it is considered and up bar when the Close value is higher than the Open value 
within the same bar. It is considered a down bar when the Open value is higher than the Close value within the 
same bar. The same is true for a standard OHLC bar when Other >> Up/Down Coloring for OHLC Bars Based 
on Previous and Current Close is disabled. Otherwise, the coloring is based on the comparison of the bar) to the 
previous close value. 

In the case where the Open and Close are equal, the Candlestick or OHLC bar coloring will use the same coloring 
as the prior chart bar. If in that prior bar, the Open and Close are equal, then there is an iteration back, up to a 
certain number of bars, until there is a difference between the Open and Close. The relationship between those is 
what sets the coloring for the subsequent bars that have the same Open and Close values. 

Tasks

[Link] - [Top]
This section documents the procedures to perform various tasks related to Graphics Settings.

Independent Coloring and Widths for Candlesticks High-Low Bars (Wicks)

[Link] - [Top]
1. Open the Graphics Settings window as explained in the Introduction section. Select the Other tab.
2. Uncheck Color Candlestick High-Low Using the Outline Colors .
3. Select the Colors and Chart Font tab.
4. In the Colors and Widths list, set the color and width for Bar High-Low Down and Bar High-Low Up . 

These settings will now apply to candlesticks.
5. Press OK to close Graphics Settings window.

Setting the Background Color, Text Color, and Font for Text Only Windows

[Link] - [Top]
Follow the instructions below to set the Background Color, Text Color, Grid Color, and Font setting for the 
following windows:

• Trade >> Trade Orders Window
• Trade >> Trade Positions Window
• Trade >> Account Balances Window
• Trade >> Trade Activity Log
• Trade >> Trade Service Log
• Window >> Message Log
• Window >> Alerts Manager
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• All File Open and Save Windows 
• Service Connection Error Window

When the Foreground and Background colors for General Text Windows are set to the same or similar colors, the 
text will not be visible or will be hardly visible. There needs to be sufficient contrast between the Foreground and 
Background colors in order to see the text properly. 

Instructions:

1. Open the Graphics Settings window as explained in the Introduction section. Select the Colors and Widths 
tab.

2. On the Colors and Widths tab, in the list of objects, select General Text Window Background Color.
3. Press the Color button.
4. Select the color that you want to use for the background and press OK.
5. In the list of objects, select General Text Window Foreground Color.
6. Press the Color button.
7. Select the color that you want to use for the text and press OK.
8. Set the General Text Window Highlight Color and General Text Window Grid Color as required.
9. In the case of trading windows which display a Long or Short Position quantity or a Profit/Loss value, 

change the Position/Trades/ChartTradeStats tabs Long / Profit, Position/Trades/ChartTradeStats 
tabs Short / Loss color settings as required.

10. Select the Fonts tab.
11. Select the Text Windows item.
12. Press the Select button and adjust the Font properties as you require.
13. Press OK.
14. Press OK.

Hollow Renko Bricks

[Link] - [Top]
Follow the instructions below to display hollow Renko Bricks with Wicks by changing the Graphics Settings for 
the Candlestick Bar Fill Colors.

1. Open the Graphics Settings window as explained in the Introduction section. Keep in mind that if you only 
want to apply these settings to the current chart, instead of globally, then you need to select Chart >> 
Graphics Settings - Chart and unselect the option for Use Global Graphics Settings Instead Of These 
Settings.

2. On the Color and Widths tab in the list of objects, select Candlestick Up Fill.
3. Select the Color selection box.
4. Set the color to match the background color (the default background color is black).
5. Select OK to close the Color Selection window.
6. In the list of objects select Candlestick Down Fill.
7. Select the Color selection box.
8. Set the color to match the background color (the default background color is black).
9. Select OK to close the Color Selection window.
10. Select OK to close the Graphics Settings window and to have the bricks update to display as hollow.

Saving and Loading Multiple Graphics Settings Configurations

[Link] - [Top]
It is supported to save the settings on the Colors and Widths tab of the Graphics Settings window as one of up to 
20 configurations, and then load that configuration. This lets you switch between multiple Graphics Settings 
configurations easily.

The option to Save and Load a configuration is only available for the Global Graphics settings, that is when 
selecting Global Settings >> Graphics Settings - Global. The option to save and load a configuration will not be 
available if the Graphics Settings is selected from the Chart menu (Chart >> Graphics Settings - Chart).



If a chart is set to use the Chart Graphics Settings such that the option for Use Global Graphics Settings Instead 
of These Settings is not selected for that chart, then loading a confguration will not have any effect on that chart.

If wanting to use different graphics settings for different charts, then each setting for the chart would have to be 
individually adjusted using the settings accessed by selecting Chart >> Graphics Settings - Chart.

To save a configuration follow these instructions:

1. Select Global Settings >> Graphics Settings.
2. Select the Colors and Widths tab.
3. In the list box that contains the Saved Settings, select the particular Saved Settings configuration number 

that you want to save the settings to.
4. Press the Save Settings button.

To load a previously saved configuration follow these instructions:

1. Select Global Settings >> Graphics Settings.
2. Select the Colors and Widths tab.
3. In the list box that contains the Saved Settings, select the particular Saved Settings configuration number 

that you want to load the configuration from.
4. Press the Load Settings button.

Adjusting Graphics Settings and Fonts for High DPI Displays

[Link] - [Top]
When Sierra Chart is running on a computer system with a monitor that has a high dots per inch (DPI) like 4K 
monitors, text can appear to be small.

Another issue you may see is that Control Bar buttons that use graphics are narrow in width because the graphic 
for the Control Bar button is small relative to the high DPI setting.

Related to this, refer to Font Sizes Unexpectedly Changing. 

Follow the instructions below to solve all of this.

1. Select Global Settings >> Graphics Settings on the main menu. 
2. Select the Fonts tab. 
3. Increase the Size setting of each of the Fonts if the current size is too small.
4. When done increasing the font sizes, press OK to close the Graphics Settings window.
5. Some charts can use font sizes which are specific to that chart and are not global. For more information 

about this, refer to Using Different Color and Graphics Settings for Specific Charts. These fonts can be set 
independently for individual charts: 

Chart Text 
DOM Quantities/Sizes 
Market Depth Window 
Time and Sales Window 
Chart Order Fills 

To change these Fonts for a particular chart, go to that chart and select Chart >> Graphics Settings. 
6. Select the Fonts tab. 
7. Increase the Size setting of each of the Fonts listed above if the current size is too small.
8. When done increasing the font sizes, press OK to close the Graphics Settings window.
9. Follow the instructions in the Control Bar Button Properties section to set either a text Button Caption for 

Control Bar buttons which have a small graphic or set your own custom graphic on the Control Bar button.
10. We do recognize that the solution provided in the prior step is a workaround which may not be very ideal. 

But it still provides a definitive solution. 
11. To increase the size of the Text in Control Bar buttons, refer to Control Bar Buttons Size and Text Size. 
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There is both a global text size setting and the text size can be set individually for buttons as well.
12. To adjust to the thickness of study Subgraph lines and other styles, refer to the Subgraphs Tab of the Study 

Settings window. You will want to adjust the Width setting.
13. To adjust to the thickness of Chart Drawings, refer to Chart Drawing Properties.
14. To adjust the font size for text displayed with Chart Drawings, refer to Changing The Font Size For Text 

Displayed With Tool Drawings.

Adjusting Size of Dialog Windows

[Link] - [Top]
Understand that the size of what are known as dialog windows, for example Chart >> Chart Settings , are 
dependent upon operating system settings and the resolution of your monitor or monitors. These are what solely 
control the size of these types of windows. The size of them is not controlled by Sierra Chart. On some systems 
they can appear small, on other systems they can appear large.

Follow the instructions below to adjust the size of Sierra Chart dialog windows to be either larger or smaller. Keep 
in mind, these instructions are also going to affect the dialog windows for all programs running on the computer 
system and also affect the text size in all programs.

1. Through your Windows desktop, select Start >> Control Panel >> Display. You should see the below 
page. 

2. Select one of the preset Text Size options or click on the Set Custom Text Size link to set a custom text 
size. Using a smaller percentage, reduces the size of dialog windows. Using a larger percentage increases 
the size of dialog windows.

3. It is also possible to increase or reduce the size of text on dialog windows which may also increase or 
reduce the size of the dialog windows itself. This can be done through the Personalization >> Window 
Color and Appearance settings in the Windows Control Panel. Refer to the image below. 

Setting Default Custom Colors

[Link] - [Top]
Is supported to customize the 16 colors listed on the operating system Color selector window. Follow the 
instructions below to do this. These custom colors are used throughout Sierra Chart when the Color selector 
window is displayed.

1. Open the Graphics Settings window by following the instructions in the Introduction section. 
2. Press the colored button on the Colors and Widths tab.
3. Press the Define Custom Colors button if the color customization portion of the window is not already 

displayed to the right. If the rightmost portion of the window is already displayed, then Define Custom 
Colors will be disabled which indicates this.

4. Select one of the 16 colors on the bottom left side of the Color selector window in the Custom Colors 
section by left clicking on the color box. 

5. Modify the color to what you want using the color controls on the right side of the Color selector window. 
Press the Add to Custom Colors button when done, to set the color. Do this for any of the other 16 
Custom Colors.

6. Press OK when done.

Adjusting Text Size on Menus

[Link] - [Top]
The text size and font for the menus in Sierra Chart are controlled at the operating system level since these menus 
are created using the operating system.

Consult your operating system documentation for how to change the text size and font for the menus. For Windows 
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7, refer to this article.

Setting Colors for Chart and Chartbook Tabs for the Main Window

[Link] - [Top]
The colors of the Chart and Chartbook tabs can be modified in the Graphics Settings window. The following items 
are available for modification:

1. Chart Selected Tab: This sets the background color of the tab for the selected (active) chart within a 
Chartbook.

2. Chart Selected Tab Text Color: This sets the color of the text on the tab for the selected (active) chart 
within a Chartbook.

3. Chart Selected Tab Border Color: This sets the color of the border on the tab for the selected (active) 
chart within a Chartbook.

4. Chart Tab Color: This sets the background color of the tabs for the not selected (not active) charts within 
a Chartbook.

5. Chart Tab Text Color: This sets the color of the text on the tabs for the not selected (not active) charts 
within a Chartbook.

6. Chartbook Selected Tab Color: This sets the background color of the tab for the selected (active) 
Chartbook.

7. Chartbook Selected Tab Text Color: This sets the color of the text on the tab for the slected (active) 
Chartbook.

8. Chartbook Tab Color: This sets the background color of the tabs for the not selected (not active) 
Chartbooks.

9. Chartbook Tab Text Color: This sets the color of the text on the tabs for the not selected (not active) 
Chartbooks.

Setting Color for Main Window Background
[Link] - [Top]
Follow the instructions below to control the background color of the main program window.

1. Select Global Settings >> Graphics Settings.
2. Select the Colors and Widths tab.
3. In the list of objects, select Main Window Background.
4. Press the colored button.
5. Select the color.
6. Press OK.
7. Press OK.

Setting Colors for List View Headers

[Link] - [Top]
Sierra Chart contains many list views which would include the Time and Sales window, Chart Values windows, 
Trade Activity Log, and many other windows in Sierra Chart. 

Follow the instructions below to control the color of the header line of these list views.

1. Select Global Settings >> Graphics Settings.
2. Select the Colors and Widths tab.
3. In the list of objects, select any of the List Box Header* objects.
4. Press the colored button.
5. Select the color.
6. Press OK.
7. Press OK when all done with setting colors to close the Graphics Settings window.
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Introduction

[Link] - [Top]

The Data/Trade Service Settings window is for viewing and specifying settings for Sierra Chart to work with 
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Data and Trading services.

The Data/Trade Service Settings window also contains various settings related to connectivity and the processing 
of market data.

Press OK to save the settings or Cancel to not save them.

Service Specific Settings

[Link] - [Top]
The image below shows the Data or Trading Service specific settings on the Data/Trade Service Settings 
window.

The Service specific settings change depending upon what Service is selected on this window.

For descriptions of the Service specific settings, refer to the Data and Trading Services page for links to pages for 
the service you are using.

Each page for a specific Data or Trading Service contains the instructions for setting the Service specific controls.

The Service specific settings controls are not documented on this page.

You will need to consult the corresponding Data or Trading service page for the service, for the specific set up 
instructions for that service.

Changing Data/Trade Service Specific Settings

[Link] - [Top]

For information on how to work with the various fields on the Data/Trade Service Settings window, refer to the 
information on the Settings Windows Interface.

Main Settings (Global Settings >> Data/Trade Service Settings)

[Link] - [Top]

Service (Global Settings >> Data/Trade Service Settings >> Main Settings)

[Link] - [Top]
This sub-section contains settings for defining the data/trading service used by Sierra Chart

Current Selected Service (Global Settings >> Data/Trade Service Settings >> Main Settings >> Service)

[Link] - [Top]
This control displays and sets the Data and/or Trading service you want to use Sierra Chart with.

If the selected service supports market data only and not live trading it will have a [data] suffix.

If the selected service supports market data and live trading functionality it will have a [trading] suffix.

For instructions to use this setting, refer to Item List (Working with Sierra Chart Windows >> Selection Specific 
Options).

To connect to the data feed, select File >> Connect to Data Feed. If Sierra Chart is already connected to the data 
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feed, then after changing the Current Selected Service, there will be an automatic reconnection to the data feed.

Service Settings (Global Settings >> Data/Trade Service Settings >> Main Settings)

[Link] - [Top]
The settings in this sub-section vary depending on the value selected for the Current Selected Service. For 
information on specific service settings, refer to the Setup Instructions for the specific service.

Saved DTS Configuration (Global Settings >> Data/Trade Service Settings >> Main Settings)

[Link] - [Top]
The settings in this sub-section apply towards loading and saving different Data/Trade Service Settings as stored 
configurations.

DTS Config (Global Settings >> Data/Trade Service Settings >> Main Settings >> Saved DTS 
Configuration)

[Link] - [Top]
This contains the list of available configurations that can be selected. Entering a new name in this field allows for 
the current configuration to be stored under that name.

[Load] (Global Settings >> Data/Trade Service Settings >> Main Settings >> Saved DTS Configuration)

[Link] - [Top]
Selecting the [Load] button will load the selected configuration in the DTS Config field.

[Save] (Global Settings >> Data/Trade Service Settings >> Main Settings >> Saved DTS Configuration)

[Link] - [Top]
Selecting the [Save] button will save the current configuration in the name that is entered in the DTS Config field.

[Delete] (Global Settings >> Data/Trade Service Settings >> Main Settings >> Saved DTS Configuration)

[Link] - [Top]
Selecting the [Delete] button will delete the current configuration that is selected in the DTS Config field.

Common Settings

[Link] - [Top]

Common Settings (Global Settings >> Data/Trade Service Settings >> Common Settings)

[Link] - [Top]
This sub-section contains data/trade service settings that apply to all services.

Connect on Program Startup (Global Settings >> Data/Trade Service Settings >> Common Settings >> 
Common Settings)

[Link] - [Top]
If this option is set to Yes, then Sierra Chart will connect to the Data and Trade servers when you start Sierra 
Chart.

Otherwise, when Sierra Chart is started, no connection will be made to the Data and Trade servers.

Reconnect on Failure (Global Settings >> Data/Trade Service Settings >> Common Settings >> Common 



Settings)

[Link] - [Top]
When this option is set to Yes, then Sierra Chart will reconnect to the Data and Trade servers when the connection 
is detected to be lost or it will retry to connect to the servers if it could not connect initially.

It is recommended to keep this option enabled in most cases.

Also, when this option is enabled, and when using one of the Real-Time Exchange Data Feeds Available from 
Sierra Chart with a supported Trading service, then when the connection to the Trading server is lost, the data feed 
will continue to be received from the Data Feed which comes from a different server.

Intraday Data Storage Time Unit (Global Settings >> Data/Trade Service Settings >> Common Settings >> 
Common Settings)

[Link] - [Top]

This sets the time period for each record of data in an Intraday chart data file which is used to build the chart bars 
in Intraday charts. These files have a .scid file extension.

Setting this to 1 Tick means there will be one data record for each tick/trade. It is necessary to use 1 Tick when 
you are using a Bar Period Type in an Intraday chart based upon a Number of Trades, Volume, Range, 
Reversal, Renko, Delta Volume, or Price Changes amount, for 100% accuracy.

Although even with these Intraday chart Bar Period Types, you may want to use 1 Second as an alternative since 
it is more CPU efficient. This is less accurate but still may work sufficiently. 1 Tick will provide 100% accuracy 
for these Bar Period Types. However, it will use more disk space, cause slower Chartbook loading, and slower 
historical data downloading.

If you are only using chart bars that are based upon a fixed amount of time, like based upon a specific amount of 
minutes, then you can use an Intraday Storage Time Unit setting that divides evenly with no remainder into the 
shortest bar time frames you will be working with. For example, 30 seconds divides evenly into 1 minute with no 
remainder.

Intraday data files do use compression. However, there will be an increase in disk space usage with smaller 
Intraday Data Storage Time Units. Using 1 Minute will save disk space and provide maximum performance.

If you do not use chart bar periods less than 1 minute, then use a setting of 10 Seconds or higher.

The Intraday Data Storage Time Unit setting affects data collected in real-time and the historical Intraday data 
downloaded unless the Data/Trading service you are using only provides historical data in 1 Minute units.

All Ticks/Trades received from the data feed are stored, independent of whatever this setting is. No data is missed 
by using a setting of 1 Minute. Your charts will still update at the same speed. This setting is also independent of 
the Chart Update Interval in General Settings.

When using a setting of 1 Tick, any Intraday Bar Period Type and bar duration can be used and will be accurate, 
including bar periods of Days. The same is true with higher settings, but the accuracy becomes less with the 
following Bar Period Types: Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, or Price 
Changes. Also, when using for example a setting of 10 Seconds, then it is not possible to create 1 second chart 
bars.

The Intraday Data Storage Time Unit setting has no effect on Market Depth data or Time and Sales data.

It is completely unnecessary to reconnect to the data feed, after changing the Intraday Data Storage Time Unit. 

Anytime this setting is changed, in order to apply it to existing historical data in the charts, go to an Intraday chart 
for each symbol and select Edit >> Delete All Data and Download. This only needs to be done once for each 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index899f.html?page=doc/GeneralSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexc3ee.html?page=doc/TimeandSalesWindow.html


symbol. Refer to the Deleting and Downloading Intraday Data for All Charts documentation for instructions to re-
download data for multiple symbols at once.

The Numbers Bars study supports automatically changing the Intraday Data Storage Time Unit to 1 Tick. This 
will occur when the Require 1 Tick Intraday Data Storage Time Input is set to Yes. 

Maximum Historical Intraday Days to Download (Global Settings >> Data/Trade Service 
Settings >> Common Settings)

[Link] - [Top]
This sub-section contains settings to control the maximum number of days of historical Intraday data that will be 
downloaded from the remote historical data server when historical Intraday data is downloaded for a symbol.

There are separate settings for Non-Tick Data and 1-Tick Data. Non-Tick data is Intraday data downloaded from 
the data server which has a timeframe greater than 1 tick/trade. 1-Tick Data is Intraday data downloaded from the 
data server which is tick by tick. Each tick is 1 trade in this case.

In the case of when the Data/Trading service supports both historical Minute data and Tick data, then there are two 
separate downloads performed. One for Minute data which uses the Non-Tick Data setting, and one for 1 Tick 
data which uses the 1-Tick Data setting. This is only true in the case of IQ Feed.

The amount of Historical Intraday data that will actually be downloaded for a symbol depends upon the last Date-
Time in the Intraday data file. If the file is empty and is therefore a new Intraday data file, then the Maximum 
Historical Intraday Days to Download settings will exactly control the number of days downloaded, assuming 
the server has the same amount of data available. If this setting is set to 90, but the file was only missing 1 day of 
data from the last Date-Time in the file to the present time, then only 1 day of data will be downloaded.

When you increase this setting, then this will not automatically cause more data to be inserted into existing 
Intraday data files. You will need to go to an Intraday chart for the symbol you want to get more data for and then 
select Edit >> Delete All Data and Download on the menu. You only need to do this once per symbol.

Likewise, when Maximum Historical Intraday Days to Download is reduced, to actually reduce the data in an 
Intraday chart data file you also need to go to the Intraday chart for the symbol and re-download the data with Edit 
>> Delete All Data and Download.

The Chart >> Chart Settings of an individual chart do not have any effect upon the historical Intraday data which 
is downloaded.

Although the only exception to this, is when using the Continuous Contract option in a chart. In this case the 
number of days of historical data downloaded for historical futures contract symbols is *not* going to follow the 
Maximum Historical Intraday Days to Download and instead the required data is downloaded.

Non-Tick Data (Global Settings >> Data/Trade Service Settings >> Common Settings >> Maximum 
Historical Intraday Days to Download)

[Link] - [Top]
This setting applies when the Intraday Data Storage Time Unit is set to 1 Tick.

This controls the number of days of Non-Tick data that is downloaded when there is a need to download new data 
as specified above.

If this value is higher than the number of days available on the server, then only the number of days of Intraday 
data on the server will be downloaded.

1-Tick Data (Global Settings >> Data/Trade Service Settings >> Common Settings >> Maximum Historical 
Intraday Days to Download)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexcf3b.html?page=doc/HistoricalIntradayData.html#DeleteDownloadAllCharts
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index5ee6.html?page=doc/NumbersBars.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index5ee6.html?page=doc/NumbersBars.php#Input_Require1TickIntradayDataStorageTime


[Link] - [Top]
This setting applies when the Intraday Data Storage Time Unit is set to a setting greater than 1 Tick.

This controls the number of days of 1-Tick data that is downloaded when there is a need to download new data as 
specified above.

If this value is higher than the number of days available on the server, then only the number of days of Intraday 
data on the server will be downloaded.

Formula Symbols (Global Settings >> Data/Trade Service Settings >> Common Settings >> Maximum 
Historical Intraday Days to Download)

[Link] - [Top]
This setting applies when the symbol is a Custom Calculated Symbol.

This controls the number of days of data that is downloaded when there is a need to download new data as 
specified above.

If this value is higher than the number of days available on the server for at least one of the symbols, then only the 
number of days of Intraday data on the server will be downloaded.

Common Other Settings (Global Settings >> Data/Trade Service Settings >> Common 
Settings)

[Link] - [Top]
This sub-section contains other settings that are common to all data/trade services.

Allow Support for Sierra Chart Data Feeds (Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Common Other Settings)

[Link] - [Top]
Left click where it says Yes or No to change the state between Yes and No. Press OK after changing the setting to 
save.

The Allow Support for Sierra Chart Data Feeds option only applies if you have activated one of the Real-Time 
Exchange Data Feeds Available from Sierra Chart on your Sierra Chart account.

To use one of the Sierra Chart data feeds in a copy of Sierra Chart you have installed, this option must be set to 
Yes. To not use one of the Sierra Chart data feeds and instead to use your Trading service provided data feed, then 
this option must be set to No.

When the Current Selected Service setting on the Data/Trade Service Settings window is set to SC Data - All 
Services and Common Settings >> Allow Support for Sierra Chart Data Feeds is disabled, then it means 
delayed streaming data will be provided by the Delayed Exchange Data Feed for the symbols provided by that data 
feed. Delayed streaming data will also be provided by the Delayed Exchange Data Feed for the symbols that it 
provides if not subscribed to real-time data for those symbols regardless of how Allow Support for Sierra Chart 
Data Feedsis set.

After enabling or disabling this option, it is necessary to reconnect to the data feed with File >> Disconnect and 
File >> Connect to Data Feed.

You will know that one of the real-time Sierra Chart Exchange Data Feeds is being used for the symbol when you 
see an [M] indicator after the Symbol on the top line of the chart or Trade DOM. Refer to the image below.

When using a sub-instance of Sierra Chart through File >> New Instance, you will not see the [M] indicator. 
However, the real-time data feeds from Sierra Chart are still being used for the symbol as long as you do see the 
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[M] indicator for the same symbol in the main instance of Sierra Chart.

Number of Stored Time and Sales Records (Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Common Other Settings)

[Link] - [Top]
This setting controls how many Time and Sales records Sierra Chart will maintain in memory during a Sierra Chart 
session. Each Time and Sales record is equivalent to one trade or one Bid/Ask quote update. The Number of Stored 
Records applies for each symbol being tracked.

Using a high Records setting could potentially take a considerable amount of memory. It is recommended to 
maintain about 5000 Records. If you use 100000, for example, that is going to consume a lot of memory!

The Number of Stored Time and Sales Records is completely separate from charting. It is only used for the 
Time and Sales window, the Time and Sales studies, to fill Simulated orders and manage trailing stop orders and 
certain other types of managed orders, and for other specialized purposes which rely on Time and Sales data. 
Studies like the Volume by Price study do not rely on this data.

Changes to this setting do not go into effect until the next reconnection to the data feed. To do this, refer to 
Reconnecting to Data Feed.

Maximum Time and Sales Depth Levels (Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Common Other Settings)

[Link] - [Top]
The Maximum Time and Sales Depth Levels setting controls how many market depth levels are included when 
the total Bid depth quantities and the total Ask depth quantities are calculated and included with the Time and 
Sales data.

With Time and Sales Bid and Ask records, the total of the Bid quantities and the total of the Ask quantities in the 
market depth data are added together and included in the Total Bid Sizes and Total Ask Sizes fields.

If this is set to 0 all of the market depth levels are added together to calculate the total. Otherwise, the specified 
number of levels are only added.

Enable FIX Logging (Global Settings >> Data/Trade Service Settings >> Common Settings >> Common 
Other Settings)

[Link] - [Top]
Sierra Chart uses FIX connections to various supported Trading services.

When this option is enabled, a log file is maintained for the FIX connection which contains the sent and received 
messages. Heartbeat messages, market data full refresh and market data incremental refresh messages are not saved 
because those use too much space.

The advantage of logging messages is that if there is ever a problem with trading, this log file provides additional 
data about the messages exchanged.

The log files are saved in the Logs subfolder in the folder Sierra Chart is installed to.

This option does not apply to Trading services that do not use the FIX protocol. It does not apply to DTC Protocol 
connections.

If you need to provide a FIX log to Sierra Chart support, then refer to Providing FIX Log to Support.

Log FIX Market Data (Global Settings >> Data/Trade Service Settings >> Common Settings >> Common 
Other Settings)
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[Link] - [Top]
When this option is enabled, for data services which provide FIX based market data, the FIX market data messages 
will be added to the Window >> Message Log. 

Process Known Odd Lot Equity Trades for DTC Services (Global Settings >> Data/Trade Service Settings 
>> Common Settings >> Common Other Settings)

[Link] - [Top]
When Process Known Odd Lot Equity Trades for DTC Services is set to Yes, then Odd Lot equity trades from 
the Denali Exchange Data Feed for US Equities will be processed both in the streaming data feed and during 
historical Intraday data downloads. Otherwise, Odd Lots will be completely filtered out.

When this is set to Yes, this will cause the price of Odd Lot trades to be displayed in the following places: Time 
and Sales Window. The last trade price box on the right side of the chart. The Daily High and Low values in the 
Current Quote Window. The Daily High and Low values affect the last bar in a Historical Daily Chart.

After changing the Process Known Odd Lot Equity Trades for DTC Services setting, reconnect to the data feed 
with File >> Reconnect. And reload the Historical Daily charts with Edit >> Reload Historical Charts.

In the case when Odd Lots are included in historical Intraday data, they are by default not displayed in Intraday 
charts. To display them in Intraday charts enable the Include Odd Lot Equity Trades Chart Setting. 

After setting Process Known Odd Lot Equity Trades for DTC Services to Yes when it previously was No, to 
then see Odd Lot trades in Intraday charts it is necessary to re-download the Intraday data in the chart by going to 
the chart and selecting Edit >> Delete All Data and Download and setting the Include Odd Lot Equity Trades 
setting to Yes in the chart. 

The problem with Odd Lot trades is that they can and often will be out of range causing what looks like an 
incorrect Daily High and Low for the day. They also cause price "spikes" in Intraday charts. Therefore, they are not 
necessarily good to include.

It is recommended that this option be set to No/disabled. 

Download Dividend Adjusted Historical Data (Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Historical Daily Data)

[Link] - [Top]
When this option is set to Yes, then the Historical Daily stock data downloaded will be adjusted for stock 
dividends. Otherwise, if it is unchecked the data will not be adjusted. This only applies to the Sierra Chart 
Historical Data service.

After changing this setting, it is necessary to re-download the data in the Historical Daily charts by selecting Edit 
>> Delete All Data and Download for the data in the chart to be updated. This only needs to be done once per 
symbol and not per chart if the symbol is the same on the charts.

Download Total Volume for All Contracts for Futures Daily Data (Global Settings >> Data/Trade Service 
Settings >> Common Settings >> Historical Daily Data)

[Link] - [Top]
When this option is set to Yes, then when historical daily futures data is downloaded for a particular symbol, the 
Volume and Open Interest for that symbol will be for all contract months for that particular futures root symbol, 
which are in existence.

When this option is set to No (recommended), then when historical daily futures data is downloaded for a 
particular symbol, the Volume and Open Interest for that symbol will be for that particular symbol contract month 
and year only.

When using Continuous Futures Contract charts, it is imperative that Download Total Volume for All Contracts 
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for Futures Daily Data be set to No.

After changing this setting, to update the Volume and Open interest in a Historical Daily chart, requires that you 
re-download the data with Edit >> Delete All Data and Download. This needs to be done only once per symbol.

Maximum Historical Days to Download for Daily Data (Global Settings >> Data/Trade Service Settings >> 
Common Settings >> Historical Daily Data)

[Link] - [Top]
This option specifies the maximum number of days to download when downloading historical daily data. The 
default is 18250 which is about 50 years. This is the recommended setting.

Only change this if you really need to and have a good reason.

This number of days is only going to be attempted to be downloaded, when there is no existing Historical Daily 
data for a symbol. Or when you use Edit >> Delete All Data and Download.

Reducing the Maximum Historical Intraday Days to Download >> 1-
Tick Data Setting

[Link] - [Top]
When using some Data and Trading services (like IQ Feed), it can be slow to download 1 Tick data due to how 
those services work. Follow the instructions below to reduce the Maximum Historical Intraday Days to 
Download >> 1-Tick Data setting in order to increase the speed of historical Intraday data downloading.

1. Select Global Settings >> Data/Trade Service Settings.
2. Select the Common Settings tab.
3. Set the Maximum Historical Intraday Days to Download >> 1-Tick Data to 31 or lower.
4. If Sierra Chart is currently connected to the data feed, and you want to cancel the existing historical 

Intraday data downloads and use this new lower setting, then select File >> Disconnect. After this, select 
File >> Connect to Data Feed.

Saving and Loading Service Settings

[Link] - [Top]
The Data and Trading Service Specific Settings on the Data/Trade Service Settings window, can be saved and 
restored at a later time.

Only the Service specific settings can be saved and loaded. Not the common settings.

This is useful if you have different sets of settings for the same Data or Trading service and you need to switch 
between them.

The settings for different Data and Trading services are already stored separately by Sierra Chart.

Below are the descriptions of the available commands for this feature and explanations of how to use them.

• Main Settings >> Saved DTS Configuration >> [Load]: This button is used to load a saved set of settings 
into the service specific settings controls. It is first necessary to select an existing configuration from the 
DTS Config list box before pressing this button. Refer to the image below. When loading existing settings, 
the Service setting will be changed to the service that the settings are for. 

After you Load the new settings for the same Service that Sierra Chart is already connected to and press 
OK, it is the necessary to reconnect to the data feed to use the new settings. 

• Main Settings >> Saved DTS Configuration >> [Save]: This button is used to save the service specific 
settings. It is first necessary to type in a name in the DTS Config box or select the name from the list that 
you want to save the settings as.
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• Main Settings >> Saved DTS Configuration >> [Delete]: This button is used to delete previously saved 
settings. It is first necessary to select the name of the previously saved settings in the DTS Config list box.

Bandwidth Usage

[Link] - [Top]
Occasionally we are asked about the bandwidth usage of Sierra Chart. This would be the number of bits/bytes per 
second on average Sierra Chart would use for received data.

It is impossible for us to answer this question with any degree of accuracy. The reasons for this are as follows:

1. We do not know the bandwidth usage of the particular Data or Trading service you are using and the 
bandwidth usage of those services.

2. We do not know how many symbols you are tracking.
3. We do not know the market activity of those symbols.
4. The amount of bandwidth usage is also affected by the amount of historical data being downloaded. 

Although historical data downloading is relatively infrequent.
You are able to monitor the bandwidth usage of an individual process running within Windows. From within 
Windows you can access this through Windows Task Manager >> Performance >> Resource Monitor. For 
further information, consult with the documentation for the Resource Monitor.

You can also see how much data over a period of time Sierra Chart is receiving for streaming data on the current 
connection. This is shown on the Status Bar and is supported with many of the supported Data/Trading Services.

*Last modified Sunday, 18th August, 2024.
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◦ Special
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◦ Network Socket
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• DTC Protocol Server
◦ DTC Protocol Server Section
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▪ DTC Protocol Server is Listening (Read only)
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▪ DTC Protocol Clients (Read only)
▪ Historical Data Clients (Read only)
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▪ Allow Trading
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▪ Encoding (List)
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General (Global Settings >> Sierra Chart Server Settings)

[Link] - [Top]
General (Global Settings >> Sierra Chart Server Settings >> General)

[Link] - [Top]
This sub-section contains general settings for when this installation of Sierra Chart is being used as a Server.

Detailed Heartbeat Logging (Global Settings >> Sierra Chart Server Settings >> General >> General)

[Link] - [Top]
When this option is set to Yes, then additional information is entered in the Message Log that can be used to help 
determine network inefficiencies. This option should typically only be enabled when requested to do so by Sierra 
Chart Support Staff.

Use Port 80 for Historical Data (Global Settings >> Sierra Chart Server Settings >> General >> General)

[Link] - [Top]
Normally this option should be set to No. Only set this option to Yes when the standard port for downloading 
historical data from the Sierra Chart historical data server, which is 10149, is blocked or throttled on your network. 



When this option is set to Yes, then port 80 will be used instead.

Always Use Port 443 For Real-time Data (Global Settings >> Sierra Chart Server Settings >> General >> 
General)

[Link] - [Top]
Set this option to Yes to always use Internet port 443 for real-time market data for Sierra Chart provided data 
services.

Set this option to Yes if you notice a significant number of lost connections to the data servers used by Sierra Chart 
real-time data feeds. This may or may not help. If it makes no difference, then set this option to No.

This setting has no effect upon the streaming delayed data feeds. Those do not support port 443.

UDP Port (Global Settings >> Sierra Chart Server Settings >> General >> General)

[Link] - [Top]
This is the port number that is used for Sierra Chart for the UDP Interface. The UDP interface is for specialized 
purposes and is not commonly used anymore.

This Port number normally should be set to 0 to disable this functionality. It should be disabled unless you need it.

Use Encryption For Historical Data Downloads (Global Settings >> Sierra Chart Server Settings >> General 
>> General)

[Link] - [Top]
When this option is set to Yes, then the historical data downloads are encrypted.

Max Depth Levels (Global Settings >> Sierra Chart Server Settings >> General >> General)

[Link] - [Top]
This option sets the maximum number of market depth levels which are requested from the server and transmitted 
by the server when using any of the Sierra Chart data services which provide market depth data.

This only applies to Sierra Chart market data services. It does not apply to any other external service. It does apply 
to the Sierra Chart Exchange Data Feed and Denali Exchange Data Feed.

Setting this to 0 causes the server to send all market depth levels available.

It is important to reconnect to the data feed after changing this setting for it to go into effect and for the 
management of the number of levels of depth to function properly. Select File >> Disconnect and then File >> 
Connect to Data Feed to do this.

There is also the ability to control the number of market depth levels which are requested from the server on a per 
symbol basis, rather than using this setting for all symbols. Refer to the information on the Number of Depth 
Levels to Subscribe setting in the Symbol Settings documentation.

Within each chart you also have the ability to control the number of levels of market depth displayed. Refer to 
Maximum Market Depth Levels in the Chart Settings documentation. In charts you can only reduce the depth 
further from the global setting which affects the number of levels actually subscribed to. You cannot display more 
depth than what has been set in this setting.

The Max Depth Levels setting has no effect upon the downloading of Historical Market Depth Data. The full 
amount of market depth data is always downloaded. There is no way to limit this other than the number of days 
which is downloaded.

Support Downloading Historical Market Depth Data (Global Settings >> Sierra Chart Server Settings >> 
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General >> General)

[Link] - [Top]
When this option is set to Yes, then it is possible to download Historical Market Depth Data for symbols that are 
part of the Denali Exchange Data Feed and the Delayed Exchange Data Feed.

Otherwise, if this option is set to No, then historical Market Depth data will not be downloaded.

For complete detailed information, refer to Downloading Of Historical Market Depth Data.

Also refer to Maximum Historical Market Depth Days to Download. 

Maximum Historical Market Depth Days to Download (Global Settings >> Sierra Chart Server Settings >> 
General >> General)

[Link] - [Top]
Sierra Chart supports downloading historical market depth data from the Denali Exchange Data Feed and the 
Delayed Exchange Data Feed.

This data is used by the Market Depth Historical Graph study. And also used during chart replays when replaying 
market depth data.

This setting controls the maximum number of days of historical market depth data to download. It is recommended 
to keep this number as small as possible because it does take a lot of time to download historical market depth data.

To enable the downloading of historical market depth data, it is necessary to enable Global Settings >> Sierra 
Chart Server Settings >> General >> General >> Support Downloading Historical Market Depth Data.

When this setting is set to 0, then the maximum amount of days of available historical market depth data is 
downloaded.

Subscribe Market By Order Data When Market Depth Subscribe (Global Settings >> Sierra Chart Server 
Settings >> General >> General)

[Link] - [Top]
When this option is set to Yes, then for those symbols that are part of the Denali Exchange Data Feed that are able 
to receive Market Depth Data (the activated exchange(s) support Market Depth), then the Market by Order data 
will also be downloaded and can be displayed in the appropriate Chart/Trade DOM columns for the Market Orders.

Otherwise, if this option is set to No, then the Market by Order data will not be downloaded along with the Market 
Depth data.

Use Separate Connection For Market By Order Data (Global Settings >> Sierra Chart Server Settings >> 
General >> General)

[Link] - [Top]
When this option is set to Yes, then a separate connection is used to request and receive the Market by Order data.

This option must be set to Yes because a separate connection is definitely required. The server will not provide 
data on the primary connection for market by order data.

Use Real-Time Data Compression (Global Settings >> Sierra Chart Server Settings >> General >> General)

[Link] - [Top]
This setting enables compression of the real-time data stream for Sierra Chart provided data feeds. It does not 
apply to any external supported data feed.

The choices are No Compression, Standard Compression, and High Compression. The default is Standard 
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Compression.

It is definitely not recommended to use No Compression. Compression only provides a benefit. It reduces the 
amount of bandwidth usage, and it also reduces latency. No Compression is only an option for troubleshooting 
and should only be changed when requested by Sierra Chart Support Staff.

Remote Buffer Delay Send Time In Milliseconds (Global Settings >> Sierra Chart Server Settings >> 
General >> General)

[Link] - [Top]
This setting only affects Sierra Chart data feeds. It controls the transmission interval of data from the server, 
specified in milliseconds. Using a value of 0 uses the default.

Any changes to this setting requires that you reconnect to the data feed.

For more information about this setting, refer to Sierra Chart Exchange Data Feeds.

Maximum Historical Order Fills Days to Downloads (Global Settings >> Sierra Chart Server Settings >> 
General >> General)

[Link] - [Top]
This setting is only for Sierra Chart Order Routing services, server-based trade simulation services, and other DTC 
based services.

This setting controls the maximum number of days that historical trade order fills are downloaded from the server.

Historical Data Client (Global Settings >> Sierra Chart Server Settings >> General)

[Link] - [Top]
This sub-section contains settings related to the historical data client.

Timeout in Seconds (Global Settings >> Sierra Chart Server Settings >> General >> Historical Data Client)

[Link] - [Top]
This controls the timeout time, in seconds, for the historical data client.

Num. Retries After Timeout (Global Settings >> Sierra Chart Server Settings >> General >> Historical Data 
Client)

[Link] - [Top]
This defines the number of retries that will be attempted to download historical data if there is a connection failure.

Log Historical Price Data Fields in DTC HD Service Client (Global Settings >> Sierra Chart Server Settings 
>> General >> Historical Data Client)

[Link] - [Top]

Special (Global Settings >> Sierra Chart Server Settings >> General)

[Link] - [Top]
This sub-section contains settings that are special to Sierra Chart Server connections and general network 
connections.

Use Internal LAN IP for CME Data and Order Routing (Global Settings >> Sierra Chart Server Settings >> 
General >> Special)
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[Link] - [Top]
In nearly all cases this setting must be set to No.

In the rare condition, that you are using a server colocated with Sierra Chart order routing servers for the CME and 
on the same internal network, then this can be set to Yes for CME order routing and market data.

Use Single Network Receive Buffer for Linux Compatibility (Global Settings >> Sierra Chart Server 
Settings >> General >> Special)

[Link] - [Top]
In the case of when you are running Sierra Chart on the Linux operating system by using Wine, it is necessary to 
set this option to Yes to ensure good network performance, and not have data corruption. Otherwise, you may have 
these issues.

CME Exchange Data Feed Server Address and Port Override (Global Settings >> Sierra Chart Server 
Settings >> General >> Special)

[Link] - [Top]
This setting is for specifying a specific server address and port number to use for connecting to the Denali 
Exchange Data Feed for CME Group data. 

Normally this needs to be left blank. Although you may want to choose a particular server to connect to.

It is in the format [server address name] or [server address name]:[port]. The port is optional and usually would be 
10048 or 443 if specified.

CME Exchange Data Feed Historical Server Address Override (Global Settings >> Sierra Chart Server 
Settings >> General >> Special)

[Link] - [Top]
This setting is for specifying a specific server address to use for connecting to the Denali Exchange Data Feed 
historical data for CME Group data. Normally this needs to be left blank. Although you may want to choose a 
particular server to connect to.

It is in the format [server address]. Example: ds32.sierracharts.com

Do not specify the port number. It is not used in this particular address.

Network Socket (Global Settings >> Sierra Chart Server Settings >> General)

[Link] - [Top]

Network Socket Connection Timeout Time in Seconds (Global Settings >> Sierra Chart Server Settings >> 
General >> Network Socket)

[Link] - [Top]
This setting specifies the timeout in seconds to establish a network socket connection for DTC type connections. 
The default for this is 24 seconds. We recommend keeping that setting. You can decrease it to a lower setting or 
increase it to a higher setting. Usually increasing it to a higher setting has no effect because the underlying timeout 
at the operating system is 20 seconds. 

DTC Protocol Server (Global Settings >> Sierra Chart Server Settings)

[Link] - [Top]
DTC Protocol Server (Global Settings >> Sierra Chart Server Settings >> DTC Protocol 



Server)

[Link] - [Top]
For complete documentation for the DTC Protocol server, refer to DTC Protocol Server.

Enable DTC Protol Server (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Use Delayed Sends (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Listening Port (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

DTC Protocol Server is Listening (Read only) (Global Settings >> Sierra Chart Server Settings >> DTC 
Protocol Server)

[Link] - [Top]

Historical Data Port (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

DTC Protocol Clients (Read only) (Global Settings >> Sierra Chart Server Settings >> DTC Protocol 
Server)

[Link] - [Top]

Historical Data Clients (Read only) (Global Settings >> Sierra Chart Server Settings >> DTC Protocol 
Server)

[Link] - [Top]

Interprocess Synchronyzation Servers (Read only) (Global Settings >> Sierra Chart Server Settings >> DTC 
Protocol Server)

[Link] - [Top]

Access All Trade Accounts Individual Servers (Read only) (Global Settings >> Sierra Chart Server Settings 
>> DTC Protocol Server)

[Link] - [Top]

Auto Send Security Definition for New Symbols (Global Settings >> Sierra Chart Server Settings >> DTC 
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Protocol Server)

[Link] - [Top]

Allow Trading (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Require Authentication (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Require TLS (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Automatically use JSON Compact Encoding for Web Socket connections (Global Settings >> Sierra Chart 
Server Settings >> DTC Protocol Server)

[Link] - [Top]

Encoding (List) (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Disconnect Clients (Button) (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Allowed Incoming IPs (List) (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

TLS Historical Data Port (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Enable JSON Logging (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server)

[Link] - [Top]

Network Socket Delayed Send Interval in Milliseconds (Global Settings >> Sierra Chart Server Settings >> 
DTC Protocol Server)

[Link] - [Top]
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Login Page - Create Account 
Home >> (Table of Contents) Settings Windows >> Advanced Service Settings

Advanced Service Settings
• Reconnect

◦ Reconnect Daily
◦ Reconnect Time
◦ Reconnect Time Zone
◦ Reconnect Only On Sunday
◦ Reconnect Delay in Milliseconds

• Other
◦ Intraday File Flush Time in Milliseconds
◦ Translate Symbols Automatically in Chartbooks and Quote Boards
◦ Server Status Monitor Log Size in Bytes to Give Alert

• File Compression
◦ Support Intraday and Market Depth Files Compression
◦ Disable Intraday and Market Depth File Compression if Enabled on the File

• Crash Reporter
◦ Write Crash Dump and Terminate on Not Responsive Primary Thread
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Reconnect (Global Settings >> Advanced Service Settings)

[Reconnect] - [Top]
This sub-section contains settings related to service reconnections.

Reconnect Daily (Global Settings >> Advanced Service Settings >> Reconnect)

[Link] - [Top]
When this option is set to Yes, then Sierra Chart will reconnect to the data and trade servers at the time specified by 
Reconnect Time and Reconnect Time Zone.

Reconnect Time (Global Settings >> Advanced Service Settings >> Reconnect)

[Link] - [Top]
This setting along with the Reconnect Time Zone define the time of the day for which Sierra Chart will reconnect 
to the data and/or trading system, when Reconnect Daily is set to Yes.

The format for entering the time is HH:MM:SS, where H is hours, M is minutes, and S is seconds.
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Reconnect Time Zone (Global Settings >> Advanced Service Settings >> Reconnect)

[Link] - [Top]
This is the time zone used with the Reconnect Time to set the daily reconnect when Reconnect Daily is set to 
Yes.

Select the appropriate time zone from the list.

Reconnect Only On Sunday (Global Settings >> Advanced Service Settings >> Reconnect)

[Link] - [Top]
This option is only valid when Reconnect Daily is set to Yes. When Reconnect Only On Sunday is set to Yes, 
then the reconnection at the set time only occurs on a Sunday.

Reconnect Delay in Milliseconds (Global Settings >> Advanced Service Settings >> 
Reconnect)

[Link] - [Top]
This setting is only valid when Reconnect Daily is set to Yes. When Reconnect Delay in Milliseconds is set to a 
non-zero number, this specifies the number of milliseconds after the specified time to reconnect that the 
reconnection will take place.

The purpose of this is to allow a delay for any new Symbol Settings to be retrieved. A recommended value is 
10000 milliseconds. Otherwise, the standard delay is used if it is set to 0.

Other (Global Settings >> Advanced Service Settings)

[Link] - [Top]
This sub-section contains other miscellaneous settings.

Intraday File Flush Time in Milliseconds (Global Settings >> Advanced Service Settings >> 
Other)

[Link] - [Top]
This setting specifies the time interval in milliseconds where data which has been recorded to Intraday data files 
will be flushed to the actual operating system file.

The flushing of the data occurs on a background thread. Never the primary thread.

In almost all cases this needs to be set at 0. In this case the flush time will be 10000 milliseconds. This should 
never be changed unless you know what you are doing and it is detrimental performance wise to be setting this 
lower than 500 ms.

Translate Symbols Automatically in Chartbooks and Quote Boards (Global Settings >> 
Advanced Service Settings >> Other)

[Link] - [Top]
When this setting is set to Yes, then when a Chartbook is opened, the symbols within the Chartbook and any Quote 
Boards with in the Chartbook are automatically translated to match the current selected Data/Trading Service as if 
Edit >> Translate Symbols to Current Service was selected.

This feature is provided for convenience and is not assured to translate all symbols, only the most common ones. It 
will only translate outright futures symbols.

Server Status Monitor Log Size in Bytes to Give Alert (Global Settings >> Advanced Service 
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Settings >> Other)

[Link] - [Top]

File Compression (Global Settings >> Advanced Service Settings)

[Link] - [Top]
This sub-section contains settings related to file compression.

Support Intraday and Market Depth Files Compression (Global Settings >> Advanced 
Service Settings >> Other)

[Link] - [Top]
The default for this setting is Yes. When this is set to Yes, then Intraday data files with a file extension of .scid, 
have compression enabled through the operating system file system. Normally this will be NTFS compression.

Normally this should be set to Yes and not changed. If your file system does not support compression, then set this 
to No to prevent errors related to file compression.

More recent advice, is that if you have a large high-performance storage drive/device, like a NVME SSD, and it is 
of a high capacity for example 2 TB and greater, our recommendation is to not use compression. Although in this 
case we recommend dedicating the SSD just for Sierra Chart and no other purpose. Refer to Solid State Drives / 
SSD. 

Disable Intraday and Market Depth File Compression if Enabled on the File (Global Settings 
>> Advanced Service Settings >> Other)

[Link] - [Top]
The default for this setting is No. When this is set to Yes, then if file compression is enabled on an Intraday data 
file or Market Depth data file, it will be disabled.

If your file system does not support compression, then set this to No to prevent errors related to file compression.

Crash Reporter (Global Settings >> Advanced Service Settings)

[Link] - [Top]
This sub-section contains settings related to the crash reporter.

Write Crash Dump and Terminate on Not Responsive Primary Thread (Global Settings >> 
Advanced Service Settings >> Crash Reporter)

[Link] - [Top]
When this is set to Yes and the primary thread of Sierra Chart is in a nonresponsive state, for the number of 
seconds specified by the Non-responsive Time in Seconds Setting, then it will be terminated and a dump file will 
be created.

The location and format of the dump file is as follows: \CrashReports\ProgramName.#####.dmp

The dump file can be useful to Sierra Chart development. However, do not provide dump files to Sierra Chart 
support. We need to ask you for the dump file which would be a very rare occurrence. 

Non-responsive Time in Seconds
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[Link] - [Top]
This setting works in combination with the Write Crash Dump and Terminate on Not Responsive Primary 
Thread setting. Non-responsive Time in Seconds specifies the number of seconds that the primary thread must be 
nonresponsive before the process is terminated and the dump file is created.

*Last modified Thursday, 14th November, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop


◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Settings Windows >> Intraday Data File Management

Intraday Data File Management
• Intraday Data File Management

◦ Compress Records Older Than
◦ Compress to Data Unit Size
◦ Manual Start
◦ Errors and Interrupting Compression Process

• Compressing Specific Intraday Files and Not All | Using Different Compression Time Units for Specific 
Symbols

Intraday Data File Management

[Link] - [Top]
To open the Intraday Data File Management window, select Global Settings >> Intraday Data File 
Management. 

To use this feature, you must be running Sierra Chart version 2248 or higher. There was a range of versions prior 
to this, which had some issues with this functionality. So it is imperative that you are running this version or higher 
when using it.

This window is for compressing older data in Intraday data files to a higher timeframe per record in order to reduce 
the file size and increase the speed at which data is loaded into an Intraday chart from the chart data file.

This feature does not run automatically. It can only be manually started through the Intraday Data File 
Management window.

Compress Records Older Than

[Link] - [Top]
The Compress Records Older Than setting specifies the number of days from the last date in the chart data file 
that the records which are older than this number of days will be compressed to the Intraday Data Storage Time 
Unit specified by Compress to Data Unit Size.

Compress to Data Unit Size
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[Link] - [Top]
When data records are compressed together, Compress to Data Unit Size specifies the timeframe of the final 
output record.

This is the same as the Intraday Data Storage Time Unit.

When this is set to a setting higher than 1 Tick which would be expected otherwise there would be no point in 
using this feature, then any Chart Studies which have a dependency on 1 Tick data for accuracy will have less 
accuracy when built from the compressed data.

Manual Start

[Link] - [Top]
Press the Manual Start button to begin the process of compressing data of all of the Intraday data files in the Data 
Files Folder. The Compress Records Older Than and Compress to Data Unit Size settings apply.

Errors and Interrupting Compression Process

[Link] - [Top]
When an Intraday data file is being compressed, the progress and any error messages related to the compression 
will be displayed in the Window >> Message Log window.

If the compression operation completes and in the Sierra Chart Data Files Folder (C:\SierraChart\Data by default), 
you will see temporary files with names like [symbol].scid.tempcompressed, then check the Message Log for any 
errors encountered.

If you interrupt the compression process before it completes, there will also be at least one 
[symbol].scid.tempcompressed file which remains.

Try running the compression again and enable the Delete Any Previous Temporary Files Before Starting 
Compression option on the Intraday Data File Management window before pressing the Manual Start button.

If you need help with understanding any error messages in the Message Log, then contact Sierra Chart Support. 
Provide a copy of the relevant Message Log lines.

Compressing Specific Intraday Files and Not All | Using Different 
Compression Time Units for Specific Symbols

[Link] - [Top]
There may be cases where you want to compress older Intraday data file records to a larger Intraday Data Storage 
Time Unit for specific symbols and not all. Or you may want to use a different Intraday Data Storage Time Unit 
for compression for specific symbols.

The general method to accomplish this, is to install a separate installation of Sierra Chart. Refer to Using Multiple 
Data and Trading Services at the Same Time for instructions for this. You can also use a Sub Instance of Sierra 
Chart rather than a separate dedicated instance.

Use that installation for the symbols that you want to compress with the Intraday Data File Management function. 
And then Delete Intraday Data Files for the symbols from the original installation. You can then compress those 
files, at this time and in the future, without affecting other symbols.

Likewise, if there are specific symbols you want to compress using a different Intraday Data Storage Time Unit 
as compared to other symbols, then use another installation, for charting those particular symbols. 
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General Information

[Link] - [Top]
All dates and times within Sierra Chart are obtained and stored in UTC/GMT time. This is the standard default 
time zone for the world which can be converted to any other time zone. 

This also applies to historical data. Therefore, you never need to re-download historical data when you want to 
change the time zone the data is displayed in.

Within Sierra Chart using the Time Zone settings, you can therefore use any time zone to display the Date-Times in 
and change this any time you require.

The global Time Zone settings are located in the Time Zone Settingswindow, which can be accessed from the 
menu by selecting Global Settings >> Time Zone Settings on the main menu.

The Time Zone setting sets the time zone to display times in throughout Sierra Chart. The Time Zone setting 
offers a list of common time zones around the world. These time zones are listed by one major city that the time 
zone contains.

From the list of time zones, select the time zone you want to use. If the time zone you want to use is not 
represented in the list, you can set up a Custom Time Zone.
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It is also supported to set a Different Time Zone in Individual Charts.

For troubleshooting information related to the Time Zone setting control, refer to help topic 38.

In the case of Historical Daily data, the time zone for the open to close for the daily bars is according to the time 
zone of the exchange for the symbol of the Historical Daily chart. In the case of the Sierra Chart Real-time and 
Historical Forex/CFD Data Service, the time zone for the Daily data is US Eastern. However, you can always use 
Intraday charts to work around this to use any time zone you require.

Time Zone (Global Settings >> Time Zone)
[Link] - [Top]

Time Zone (Global Settings >> Time Zone)

[Link] - [Top]
Select the desired Global Time Zone from the list of cities. Only one major city per time zone is listed. Each time 
zone has specific Daylight Saving Time rules setup.

If a time zone is needed that is not listed either for the time or Daylight Saving Time rules, then select the option of 
Other/Custom DST... and select the A button next to the list to accept the selection and have the window show the 
additional options available for the Other/Custom DST... selection.

Settings For 'Other/Custom DST' Time Zone Setting (Global Settings 
>> Time Zone)

[Link] - [Top]
When the option for Other/Custom DST... has been selected and the A button selected, then the additional options 
to enter a customized Time Zone will be displayed on the Time Zone window.

Name (Abbreviation for the time zone such as PST) (Global Settings >> Time Zone >> 
Settings for 'Other/Custom DST' Time Zone Setting)

[Link] - [Top]
Enter the abbreviated name of the time zone during standard time such as "CET" for Central European Time or 
"NZST" for New Zealand Standard Time.

This does not show up elsewhere in the program and does not affect the time zone calculations at all, but it is 
necessary to have a name and useful for understanding what the custom time zone is intended to be.

UTC Offset HH:MM (+/- Hours and Minutes) (Global Settings >> Time Zone >> Settings for 
'Other/Custom DST' Time Zone Setting)

[Link] - [Top]
Enter the time offset of the time zone's local time from UTC (Coordinated Universal Time). This offset is without 
consideration to daylight savings time.

For example, MST (Mountain Standard Time in the United States) has a UTC offset of -7, meaning the local time 
in MST is 7 hours earlier than UTC.

Most offsets are in even hour increments, however minutes can be included as well. For example, IST (India 
Standard Time) has a UTC Offset of +5:30, which can be entered in the edit box as "+5:30".
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Daylight Saving Time/Summer Time (Global Settings >> Time Zone >> Settings for 'Other/
Custom DST' Time Zone Setting)

[Link] - [Top]
A time zone may or may not use Daylight Saving Time or Summer time. If it does, additional controls are enabled 
to control the settings of this additional offset. An offset of +1 hour added to the UTC Offset is always used for 
daylight saving time.

Name (Abbreviation during daylight/summer time, such as PDT) (Global Settings >> Time 
Zone >> Settings for 'Other/Custom DST' Time Zone Setting)

[Link] - [Top]
This is the same as the Name setting above for standard time, except this one is the name of the time zone during 
daylight saving time, such as "CEST" for Central European Summer Time or "NZDT" for New Zealand Daylight 
Time.

Starts on the Week (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' 
Time Zone Setting)

[Link] - [Top]
This specifies the week of the month when daylight saving time starts.

Starts on the Day (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' Time 
Zone Setting)

[Link] - [Top]
This specifies the day of the week when daylight saving time starts.

Starts on the Month (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' 
Time Zone Setting)

[Link] - [Top]
This specifies the month when daylight saving time starts.

Starts on the Time (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' Time 
Zone Setting)

[Link] - [Top]
This specifies the time when daylight saving time starts in the local time. So if the time is set to 02:00:00, that 
means on the date of the change, the local time will go from 01:59:59 to 03:00:00.

Ends on the Week (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' Time 
Zone Setting)

[Link] - [Top]
This specifies the week within the month when daylight saving time ends.

Ends on the Day (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' Time 
Zone Setting)

[Link] - [Top]
This specifies the day of the week when daylight saving time ends.



Ends on the Month (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' 
Time Zone Setting)

[Link] - [Top]
This specifies the month when daylight saving time ends.

Ends on the Time (Global Settings >> Time Zone >> Settings for 'Other/Custom DST' Time 
Zone Setting)

[Link] - [Top]
This specifies the time when daylight saving time ends in the local time. So if the time is set to 02:00:00, that 
means on the date of the change, the local time will go from 01:59:59 to 01:00:00.

Using Different Time Zone in Individual Charts

[Link] - [Top]
It is supported to use a different time zone in a chart compared to the global time zone setting in Global Settings 
>> Time Zone Settings.

If you set a different time zone in a chart, be aware that you have done this so that you understand the timescale 
that you are seeing.

To set a separate time zone for a chart, select Chart >> Chart Settings >> Session Times. Set the Time Zone 
setting to a setting other than Use Global Time Zone.

You also need to be aware that if you use a different time zone in a chart compared to the global time zone, when 
using the Tools >> Global Cursor On, the exact time that you see highlighted on each of the charts will be 
different if the time zone is different on those charts. However, the corresponding time highlighted based upon the 
time zone of each of the charts, will be correct.

In newer versions of Sierra Chart, when changing the Time Zone setting in a chart, the Session Times for Intraday 
Charts are automatically changed by a time amount equal to the difference in time from the current time zone, to 
the new time zone that you select.

However, it is always very important to check the Session Times (Chart >> Chart Settings >> Session Times) in 
the chart after changing its Time Zone so they are set as you require. Understand that the time zone of the Session 
Times is going to be what the chart is set to. 

Updating Session Times in Chart after Time Zone Changes

[Link] - [Top]
Whenever the time zone has been changed globally within Sierra Chart or for an individual chart, it is necessary to 
check the Session Times in the affected charts.

When you have changed the Global Time Zone, then all charts are going to be affected.

The Session Times for the chart are always relative to the time zone the chart is using. To adjust the session times 
select Chart >> Chart Settings >> Session Times.

If the Session Times >> Start Time is set to 00:00:00 and the Session Times >> End Time is set to 23:59:59, 
then no changes are necessary. If they are set to follow the exchange trading sessions, then verify they are correct 
relative to the time zone the chart is using. Make any changes as needed and press OK.

Resolving Differences with the Transition To/From Daylight Savings 
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Time in Different Time Zones

[Link] - [Top]
When the Global Time Zone setting or the chart specific Time Zone differs from the time zone the Symbol of the 
chart trades in and these two time zones have different rules for when transitioning to Daylight Saving Time and 
transitioning from Daylight Saving Time, then there will be a problem with the display of accurate times in the 
chart near the time where Daily Saving Time changes or when Daylight Saving Time is in effect.

The only definitive solution to this, is that you must set either the Time Zone in the chart if you are using the chart 
specific Time Zone setting, or the Global Time Zone to the same time zone of the exchange where the symbol 
trades. Or use a Time Zone that follows the exact same Daylight Saving Time rules.

There is no other possibility to solve this kind of issue.

General Strategy to Use Time Zones

[Link] - [Top]
Set the Global Time Zone to the Time Zone that you predominantly want to use within Sierra Chart. 

Set the chart specific Time Zone to the Time Zone of the exchange where the symbol trades or what is appropriate 
for the symbol, if this Time Zone differs from the Global Time Zone setting you have set.

You can also use a time zone in a chart, which is related to the time zone of the exchange where the symbol trades. 
Related means in this case, that the time zone uses the same Daylight Savings Time rules. For example, if the 
symbol trades at an exchange which is located in the US central time zone (Chicago), then you could also use the 
US Eastern time zone (New York) or the US Pacific Time zone (Los Angeles).

*Last modified Saturday, 20th January, 2024.
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Introduction

[Link] - [Top]
Sierra Chart has an advanced Network Time Protocol implementation to synchronize your local computer clock to 
a highly accurate network time protocol server which references an atomic clock.

This feature is used to ensure your clock is within milliseconds, of the actual time. The Network Time Protocol 
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client is implemented in a way to ensure continuous high accuracy of your local computer clock.

Usage

[Link] - [Top]
The NTP client can be enabled in Sierra Chart with the default settings through Global Settings >> NTP Settings. 
In that window, set Enable NTP Client to Yes. Press OK.

The system will initially try to adjust the clock in a gradual manner, updating the clock to slowly move to the time 
defined by the servers. If a gradual adjustment is not allowed due to operating system settings, then a single time 
adjustment will take place.

Settings

[Link] - [Top]
The following settings are available:

• NTP Client Enabled: When this is set to Yes then the NTP Client is set to modify the computer clock 
based on the settings on this window

• NTP Servers: This is a list of NTP servers that will be used to establish the time for the computer. NTP 
servers can be added, removed, or the list reset, using the buttons below this entry.

• [Add] button: Enter a new NTP server in the NTP Servers list and then select this [Add] button to add that 
NTP server to the list.

• [Remove] button: Select an NTP server in the NTP Servers list and then select this [Remove] button to 
remove that NTP server from the list.

• [Reset] button: Select this button to reset the list of NTP Servers to the default.
• Last Offset Value: This is a read-only field that displays the last offset value that was used to adjust the 

time.
• System Clock rate adjust: This is a read-only field that displays the rate at which the clock will be 

adjusted. This is only valid if the computer clock can be adjusted gradually.
• System Poll Period: This is a read-only field that displays how often the NTP client will poll the NTP 

servers for the correct time. This value can be adjusted using the [Reduce System poll period] and 
[Increase System poll period] buttons. The lowest Poll Period that can be set is 16 seconds. The highest 
Poll Period that can be set is 256 seconds.

• [Reduce System poll period]: Selecting this button will reduce the System Poll Period. The reduction is 
done by dividing the current value in half. The lowest value for the Poll Period is 16 seconds.

• [Increase System poll period]: Selecting this button will increase the System Poll Period. The increase is 
done by multiplying the current value by 2. The highest value for Poll Period is 256 seconds.

Additional Implementation Notes

[Link] - [Top]
The Network Time Protocol client in Sierra Chart is based upon RFC 5905.

Sierra Chart uses multiple NTP peers at the same time using the UDP protocol. The reason for this is that the 
connection to a single peer may not be fast or stable or there may not be a symmetric time between sending and 
receiving.

By using multiple peers, we are able to determine the correct offset value to correct the system clock. The more 
NTP peers that Sierra Chart connects to, means a more accurate offset value for correcting the system clock.

When the NTP Client when it is destroyed/deleted within Sierra Chart, it releases all resources and returns back to 
the Operating System the time adjustment control.

Multiple threads are used in the NTP client in Sierra Chart for receiving NTP packets, processing these packets and 
adjusting the system time.

https://www.rfc-editor.org/rfc/rfc5905
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Login Page - Create Account 
Home >> (Table of Contents) Settings Windows >> Tool Settings

Tool Settings
To open the Tool Settings window select Global Settings >> Tool Settings on the main menu.

For information about the settings on the Global Settings >> Tool Settings >> General tab, refer to General Tool 
Settings.

For information about the settings on the Global Settings >> Tool Settings >> Chart Values tab, refer to Chart 
Values Tool.

*Last modified Monday, 07th January, 2019.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart
Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexc0ca.html?page=doc/Contents.php#SettingsWindows
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index18be.html?page=doc/ToolSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexb844.html?page=doc/Tools.html#GeneralToolOptionSettings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexb844.html?page=doc/Tools.html#GeneralToolOptionSettings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexb844.html?page=doc/Tools.html#ChartValues
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexb844.html?page=doc/Tools.html#ChartValues
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexef11.html?page=doc/help.php


◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Menu Commands >> Global Settings Menu

Global Settings Menu
• General Settings
• Graphic Settings
• Data/Trade Service Settings
• Quote Spreadsheet Settings
• Tool Settings
• Tool Configs
• Error Filter Settings
• Intraday File Update List
• Symbol Settings
• Customize Control Bars >> Control Bar 1-12
• Customize Menu Items
• Set System Date-Time from Server

◦ System Error When Setting Date-Time
• Make Backup
• Customize Chart Header - Standard
• Customize Chart Header - Trade DOM
• Customize Chart Shortcut Menu
• Customize Chart Trade Menu
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• Customize Chart Drawing Menu
• Customize Keyboard Shortcuts

◦ Control Descriptions
◦ Keyboard Shortcuts Not Functioning
◦ Trade Window Configurations Keyboard Shortcuts

• General Trade Settings
• Chart Trade Settings
• Chart DOM Settings
• Spreadsheet Settings

◦ Decimal and Function Delimiters
◦ Reference Modification when Inserting and Deleting Rows or Columns
◦ Recalculate the Chart When a Formula Column Is Changed

• Clear Alert Sound Queue
• Mute All Alert Sounds
• Create Desktop Shortcut
• Graphics Settings Configurations

◦ 1-20 Saved Settings
• Intraday Data File Management
• Proxy Settings
• Time Zone Settings

General Settings (Global Settings menu)

[Link] - [Top]
Displays the General Settings window.

Graphic Settings (Global Settings menu)

[Link] - [Top]
Displays the Graphic Settings window.

Data/Trade Service Settings (Global Settings menu)

[Link] - [Top]
Displays the Data/Trade Service Settings window.

Quote Spreadsheet Settings (Global Settings menu)

[Link] - [Top]
Opens the Quote Spreadsheet Settings window.

Tool Settings (Global Settings menu)

[Link] - [Top]
Displays the General Tool Settings window which sets general tool settings and settings for the Chart Values tool.

For more information, refer to the General Tool Settings and Chart Values tool sections on the Chart Drawing 
Tools page.

Tool Configs (Global Settings menu)

[Link] - [Top]
The Tool Configuration menu lists all of the available drawing Tools. When you select a Tool, the configuration 
window for that Tool will be displayed. For complete details, refer to Drawing Tool Configuration.
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Intraday File Update List (Global Settings menu)

[Link] - [Top]
This command displays the the Intraday File Update List window. Sierra Chart will maintain Intraday chart data 
for symbols entered into this window whether the charts are opened for those symbols or not, while connected to 
the data feed (File >> Connect to Data Feed).

Do not use the SCID file extension when entering symbols in this list. Just enter the symbol itself.

This list does not maintain data for Historical Daily charts.

To Add A Symbol To This List: Press the Add button. Type the symbol in the Symbol text box. Press Add 
before entering each symbol. Press OK when done. When done and currently connected to the data feed, historical 
Intraday data will be downloaded for new symbols and real-time market data updates will be started for them.

To Delete A Symbol: Select the symbol in the list box and press the Delete button.

To Import a List of Symbols: There is the ability to import a list of symbols from a text file. Each symbol needs 
to be on its own line in the text file. After you have created a file with the list of symbols, press the Import button. 
Select the file from the Open file window and press Open to import the list of symbols.

To have market depth data subscribed to for the symbol from the connected Data/Trading service, append a |MDD 
without any spaces to the end of the symbol. Example: ESM17|MDD.

If you want to have historical market depth data recorded for use by the Market Depth Historical Graph study and 
other functions which require this data, then also enable Record Market Depth Data for the symbol in Global 
Settings >> Symbol Settings. For additional information, refer to Global Symbol Settings.

Symbol Settings (Global Settings menu)

[Link] - [Top]
This command opens the Global Symbol Settings window.

Customize Control Bars >> Control Bar 1-12 (Global Settings menu)

[Link] - [Top]
Refer to Customize Control Bars.

Customize Menu Items (Global Settings menu)

[Link] - [Top]
The Customize Menu Items command opens the Customize Menu Items window. This allows you to change the 
names for the available menu commands throughout the program.

Below are descriptions for all of the controls in the Customize Menu Items window.

• Commands: This list contains all of the available menu commands which can have the name changed for 
them. 

• Selected Menu Item: This displays the currently selected menu item.
• Custom Menu Item Name: Enter in this box the new name for the Selected Menu Item.
• Assign: This command button will set the specified Custom Menu Item Name to the Selected Menu 

Item.
• Remove: This command button will clear the previously specified Custom Menu Item Name from the 

Selected Menu Item.
• Set All To Defaults: This command will remove all of the Custom Menu Item Names which have been 
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previously assigned.
• OK: Saves the changes made.
• Cancel: Cancels without saving any changes.

The modified menu commands are stored in the MenuCustomizations.xml file in the Sierra Chart installation 
folder. Delete this file to remove the menu item customizations or use the Set All To Defaults button described 
above. Restart Sierra Chart after deleting this file if it is already running to restore the menus to their default.

Set System Date-Time from Server (Global Settings menu)

[Link] - [Top]
When this command is selected, the current Date-Time is requested from the Sierra Chart server and your 
computer's Date and Time is set using this received Date-Time.

The time zone setting on your computer is properly considered when the time is being set. However, it is critical 
that the time zone setting on your computer is set correctly. For instructions to do that, Setting Computer System 
Date-Time and Time Zone.

Since it takes time to request and receive this Date-Time, the total amount of time to receive it since the request 
was made is calculated. This amount of time to receive it is divided by 2 and this delay amount is added to the 
received Date-Time to account for this delay. It is this delay adjusted Date-time, which your computer's clock is set 
to. The maximum delay adjustment will not exceed 5 seconds.

If your computer's clock is off by more than 24 hours, the Date and Time will not be adjusted for safety reasons.

Detailed information about the setting of the Date-Time is provided in the Window >> Message Log after 
selecting this command.

System Error When Setting Date-Time

[Link] - [Top]
If you receive the following error in the Window >> Message Log, then either uncheck the Global Settings >> 
General Settings >> Periodically Set System Date-Time from Server option or set Sierra Chart to run with 
administrator level access (explained below). This error is an indication that the operating system permissions or 
version is not allowing a program to set the system Date-Time.

Error setting the system Date-time. Windows error code 1314: A required privilege is not held by the client
To set Sierra Chart to run with administrator level access, go to the folder that Sierra Chart is installed to. Right-
click on SierraChart.exe and select Properties. Select the Compatibility tab. Enable the option Privilege Level 
>> Run This Program As an Administrator. After this you will need to restart Sierra Chart.

Alternatively, exit from Sierra Chart and right click on the icon used to start Sierra Chart on your desktop and 
select Run as Administrator. 

Make Backup (Global Settings menu)

[Link] - [Top]
The Make Backup command will copy files from the Sierra Chart installation folder into a folder, named with the 
current date and time and created in the ProgramBackups subfolder in the Sierra Chart installation folder. The files 
copied, include the executable files. The DLL files. The Trade Positions and Trade Orders files. XML files and the 
global configuration files. 

There is no copy made of the Chartbook files, the historical Intraday or historical Daily data files. Or the 
Spreadsheets files. Or any other files located in the Data Files Folder. 

Chartbook and Spreadsheet files are automatically backed up as needed into the Backups subfolder located in the 
Sierra Chart installation folder.
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Customize Chart Header - Standard (Global Settings menu)

[Link] - [Top]
To open this window, select Global Settings >> Customize Chart Header - Standard on the menu.

This displays the Customize Chart Header window which allows you to Add, Remove, Move Up (move left), 
and Move Down (move right) all of the fields along the Chart Header, which is the top text information line at the 
top of the chart window. Refer to the image, to see what the Chart Header is.

To customize the header fields for a Trade DOM, refer to Customize Chart Header - Trade DOM.

For a description of each of the available Chart Header fields, refer to Chart Header Field Descriptions.

The following image shows highlighted fields. To highlight a field, select the field name in the Selected Header 
Fields box in the Customize Chart Header window. Press the Reverse Color button. Each field that has a reverse 
color, will be prefixed with RC (reverse color) in the Selected Header Fields list. If you do not want to highlight a 
field and it is already highlighted, then select it and press the Reverse Color button to set it to normal text.

Also refer to Hiding Study and Main Price Graph Names and Values from the Values Windows and Region Data 
Line. 

Customize Chart Header - Trade DOM (Global Settings menu)

[Link] - [Top]
Customize Chart Header - Trade DOM allows you to add and remove the header fields on a Trading DOM.

It functions exactly the same as Customize Chart Header - Standard except that it is for Trade DOM windows.

Also refer to Hiding Study and Main Price Graph Names and Values from the Values Windows and Region Data 
Line. 

Customize Chart Shortcut Menu (Global Settings menu)

[Link] - [Top]
When right clicking on a chart with your pointing device, a menu will be displayed. This is called the Chart 
Shortcut Menu. This menu can contain whatever menu commands that you require.

To Add, Remove, Move Up, or Move Down the menu commands on the menu, select Global Settings >> 
Customize Chart Shortcut Menu. You can add any of the available menu commands that you find on the Sierra 
Chart menus.

 
The Study Settings and Delete and Download Data menu items cannot be removed. These are considered basic 
required commands on the Chart Shortcut menu.

Customize Chart Trade Menu (Global Settings menu)

[Link] - [Top]
When Trade >> Chart Trade Mode is enabled and you right-click on a chart with your pointing device, a menu 
will be displayed. This is called the Chart Shortcut Menu. This menu will also contain various trading related 
commands. The particular commands that will be added to this menu are customized through the Global Settings 
>> Customize Chart Trade Menu window.

Through the Customize Chart Trade Menu window you can Add, Remove, Move Up, or Move Down the trading 
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related menu commands which are displayed on the Chart Shortcut Menu.

Also refer to Display Chart Trade Commands as Submenu. 

Customize Chart Drawing Menu (Global Settings menu)

[Link] - [Top]
This command opens the Customize Chart Drawing Menu window.

This window is for setting the Chart Drawing related commands to display on the right-click menu which displays 
when you right-click with your Pointer on a Chart Drawing on a chart.

Chart Drawings are drawn with Chart Drawing Tools.

Customize Keyboard Shortcuts (Global Settings menu)

[Link] - [Top]

This command opens the Customize Keyboard Shortcuts window. The Customize Keyboard Shortcuts window is 
used for assigning keyboard shortcut keys to any of the available menu commands. To do this follow the 
instructions below.

It needs to be understood that Keyboard Shortcuts map to menu commands. When a menu command is not enabled 
within the current context, the keyboard command will not do anything and be ignored.

1. Select Global Settings >> Customize Keyboard Shortcuts.
2. In the Commands list, choose the particular menu command that you wish to set up a keyboard shortcut 

for.
3. Choose the particular key in the list of keyboard keys and the key modifiers (Control, Alt, Shift) to assign to 

the Selected Command.
4. Note: Do not use individual letters and numbers for keyboard shortcuts without a modifier (Control, Alt, 

Shift). Keyboard shortcuts are handled at the operating system level and you will lose use of these 
individual letters and numbers that you use if you are not using a modifier. For example, if you use the 
number 1, you will not be able to type 1 any longer within Sierra Chart text boxes.

5. Press the Assign button to assign the chosen keyboard shortcut to the Selected Command.
Control Descriptions

[Link] - [Top]
• Commands: This lists all of the available menu commands that you can set keyboard shortcuts for.
• Selected Command: This displays the currently selected menu command.
• Key Settings: These controls display and set the specific shortcut key modifiers and key to use for the 

Selected Command.
• Key Currently Used By: This displays the command that is currently using the selected shortcut key 

settings.
• Assign: This assigns the selected keyboard shortcut settings to the Selected Command.
• Remove: This removes the selected keyboard shortcut settings, from being assigned to the command that 

currently uses them.
• Set All to Defaults: This button sets the menu commands to use their default keyboard shortcuts. Not all 

menu commands will have a keyboard shortcut. It is necessary to press the OK button to save the changes 
from this action.

• Clear All Shortcuts: This button clears all of the keyboard shortcuts from all of the menu commands. 
Therefore, no keyboard shortcuts will be set. It is necessary to press the OK button to save the changes 
from this action.

Once a Keyboard shortcut is set up it will always be assigned to the particular command you have set it to.

The keyboard shortcuts for every menu command are shown to the right of each command on the menus. When 
you make changes through the Customize Keyboard Shortcuts window, the menus will be updated. However, it is 
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known that in some cases even though the menus are updated, the operating system is still not updating the menu. 
Sierra Chart has no control over this.

To extend the keyboard functionality further beyond the functionality provided, such as being able to send 
keyboard shortcuts to specific windows within Sierra Chart, it is recommended to use the Auto Hot Key utility 
program.

Keyboard Shortcuts Not Functioning

[Link] - [Top]
If there any problems with Keyboard Shortcuts not immediately updating the menus with the new Keyboard 
Shortcuts you have assigned, or some of the Keyboard Shortcuts are not functioning, then these kinds of issues are 
system specific issues. All changes for Keyboard Shortcuts go into effect immediately and they are functional 
within Sierra Chart. 

If a particular Keyboard Shortcut is not performing any action, then make sure it is not being intercepted at the 
operating system level by the operating system or another program. 

If a Trading Keyboard Shortcut is not functioning, then you would need to enable Trade >> Trading Keyboard 
Shortcuts Enabled for it to function. If Trading Keyboard Shortcuts are disabled, when you use one of these 
trading keyboard shortcuts, then a message will be added to the Window >> Message Log.

Trade Window Configurations Keyboard Shortcuts

[Link] - [Top]
When configuring the Keyboard Shortcuts for Trade Window Configurations, it is necessary to first configure a 
Control Bar button for each Trade Window Configuration you want to use. 

Refer to Control Bar Trade Window Configuration Buttons.

General Trade Settings (Global Settings menu)

[Link] - [Top]
Opens the General Trade Settings window.

Chart Trade Settings (Global Settings menu)

[Link] - [Top]
Opens the Chart Trade Settings window.

Chart DOM Settings (Global Settings menu)

[Link] - [Top]
Opens the Chart DOM Settings window.

Spreadsheet Settings (Global Settings menu)

[Link] - [Top]
The Spreadsheet Settings window contains global Spreadsheet configuration options.

Decimal and Function Delimiters (Global Settings >> Spreadsheet Settings)

[Link] - [Top]
This option sets the decimal and function delimiters that will be used for the Spreadsheets.

Reference Modification when Inserting and Deleting Rows or Columns (Global Settings >> Spreadsheet 
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Settings)

[Link] - [Top]
For complete documentation for this setting, refer to Inserting and Deleting Rows and Columns

Recalculate the Chart When a Formula Column Is Changed (Global Settings >> Spreadsheet Settings)

[Link] - [Top]
When this option is set to Yes, then when entering a formula on a Sheet which is being used by one of the 
Spreadsheet Studies, then the associated chart will be automatically recalculated.

You may want to set this option to No if you make frequent manual changes to the Sheet formulas and there is not 
a need for an automatic recalculation of the chart which could be time-consuming due to the amount of data in the 
Sheet and the complexity of the formulas.

Clear Alert Sound Queue (Global Settings menu)

[Link] - [Top]
There can be many alert sounds that have been triggered in Sierra Chart from one or more studies which are in the 
queue waiting to be played.

In this case, you will be hearing sound after sound until the queue becomes empty. To clear the alert sound queue, 
select Global Settings >> Clear Alert Sound Queue on the menu.

Mute All Alert Sounds (Global Settings menu)

[Link] - [Top]
To globally mute (prevent from playing) all alert sounds, check this menu option. Uncheck this menu option to un-
mute the sounds.

Create Desktop Shortcut (Global Settings menu)

[Link] - [Top]
Selecting this option will create a Windows Desktop icon for Sierra Chart. Selecting this icon will start Sierra 
Chart.

Graphics Settings Configurations (Global Settings menu)

[Link] - [Top]
This menu item contains a submenu that lists the available Graphics Settings Configurations.

1-20 Saved Settings (Global Settings >> Graphics Settings Configurations menu)

[Link] - [Top]
Selecting one of these Saved Settings for the Graphics Configurations will change the graphics settings of Sierra 
Chart to what is defined within the setting. For more information, refer to Saving and Loading Multiple Graphics 
Settings Configurations.

Intraday Data File Management (Global Settings menu)

[Link] - [Top]
To open the Intraday Data File Management window, select Global Settings >> Intraday Data File 
Management.

For complete documentation, refer to Intraday Data File Management.
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Proxy Settings (Global Settings menu)

[Link] - [Top]
Sierra Chart supports connecting through proxy servers. Both HTTP and SOCKS 5 proxies are supported. The 
HTTP proxy will only be used for HTTP related communication. When using the SOCKS 5 proxy settings, all 
network communication is routed through the specified SOCKS 5 proxy including HTTP connections.

Set the proxy type through the Proxy Type setting and then set the appropriate proxy settings. 

Time Zone Settings (Global Settings menu)

[Link] - [Top]
Displays the Time Zone Settings window.
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• Making a Backup of Global Symbol Settings
• Use Global Trade Position Limit
• Symbol Settings Not Found Message

Introduction

[Link] - [Top]
The Global Symbol Settings window is a central repository for the available symbols for a Data or Trading 
service and the Tick Size, Price Display Format, Currency Value Per Tick, Price Multipliers, and Intraday 
Session Times for Intraday charts, and various other settings for the symbols.

The settings can be defined for a specific symbol or for a symbol pattern. The symbols you see listed in File >> 
Find Symbol originate from the Global Settings >> Symbol Settings. Whatever symbol or symbol pattern is 
listed in Global Symbol Settings, will appear in Find Symbol, with the exception of unrecognized symbol patterns.

When you open a new Historical or Intraday chart, open a Trade DOM, change the symbol of a chart, or press the 
Apply Global Symbol Settings button on the Chart >> Chart Settings window, then the settings for a symbol 
defined in the Global Symbol Settings window will be applied to the Chart Settings automatically. These Global 
Symbol Settings provide a central location for Symbol Settings that can be used without having to manually set 
these for individual charts.

Sierra Chart provides a set of symbol settings for the most common symbols for each Data and Trading service we 
support.

Any changes that you make to the Global Symbol Settings under Global Settings >> Symbol Settings do not 
affect existing open charts. It is only when you open a new chart or Trade DOM, change the symbol of a chart, or 
press the Apply Global Symbol Settings button on the Chart >> Chart Settings window, do the settings get 
applied to a chart. Therefore, you have the ability to change any of the settings in Chart >> Chart Settings 
independent of the Global Symbol Settings for a symbol.

The settings for a symbol defined in the Global Symbol Settings window are also used for the Trade Activity Log, 
Trade Orders Window and Trade Positions Window. If you change the settings for a particular symbol and that 
symbol is currently displayed in the Trade Activity Log, then select Edit >> Refresh Log on the Trade Activity 
Log menu to use the new settings.

Instructions

[Link] - [Top]
Sierra Chart provides symbol settings for many common symbols. To add symbols and the settings for those 
symbols, follow these instructions. 

These instructions also apply to modifying existing settings for symbols in the Global Symbol Settings list.

1. Select Global Settings >> Symbol Settings on the menu.
2. Adding New Symbol: Press the Add button. You need to press the Add button before entering the symbol 

and the related settings. Alternatively you can select in the list of existing Symbols an individual symbol 
and press the Duplicate button to duplicate the existing settings so you can use them as a template. 

Enter the name or symbol pattern in the New Symbol window. 

It is not possible to change the name of the symbol once OK has been selected on the New Symbol 
window. If an error is made during the entry of the symbol name/pattern, then either delete the incorrect 
symbol and add a new symbol again, or duplicate the incorrect symbol to the correct symbol and then 
delete the incorrect symbol.

3. Modifying Existing Symbol: To modify settings for an existing symbol, select the symbol in the Symbols 



list on the left.
4. When using a pattern you must enable the Use Pattern Matching Characters option within the symbol 

settings. Symbols are matched using the '?' patterns. There is an individual '?' that matches with each letter. 
So a three character symbol will have a ??? pattern.

5. Select a setting to modify on the right side of the window.
6. Enter or select the desired value for the setting in the Custom field below the symbol settings on the right. 

By default, when entering a custom value, the radio button next to Custom becomes active indicating that 
the custom setting will be used rather than the default. If the default value is desired, then select the radio 
button next to Default to make it the active setting. 

7. Repeat steps 5 - 6 as necessary to enter, or modify, the necessary information for the symbol.
8. Repeat starting at step 2 or step 3 for additional symbols, as needed.
9. If not already checked, be sure to check the box next to Use Custom Symbol Settings Values. If this box 

is not checked, then any custom symbol settings modifications will not be used.
10. Press the OK button when finished to save all changes.

Symbol Pattern Characters

[Link] - [Top]
The following characters can be used for pattern matching:

• * = any character
• ~ = any character(s) of any length (can be more than 1 character)
• ? = any alphabetical character
• # = any digit.

When using a symbol pattern you must have the same number of characters in the Symbol Pattern as the actual 
symbol, or have used the ~ wildcard. For example, for a symbol pattern to match with the symbol ES-201009-
GLOBEX, you would use ES-######-GLOBEX.

Duplicating Existing Settings for a Symbol

[Link] - [Top]
When you want to add Symbol Settings for a new symbol which is not already listed and it is similar to an existing 
symbol, then follow the below procedure.

Under some conditions this is an essential step to perform to get settings from an existing symbol that are not 
settable through the user interface or which may not be easily set.

1. Select Global Settings >> Symbol Settings.
2. Select an existing symbol in the list of symbols on the Global Symbol Settings window.
3. Press the Duplicate button. You will be prompted to change the symbol name/pattern. Select OK after 

changing the name or select Cancel to end the duplication process.
4. Modify the Symbol Settings as required.
5. Press OK.

Symbol Settings Window Controls

[Link] - [Top]
This section describes the Controls on the Symbol Settings window.

Use Custom Symbol Settings Values (Global Settings >> Symbol Settings)

[Link] - [Top]
This option gives a way to quickly disable the use of custom values for symbols.

When this option is enabled (checked), custom values/settings that are entered for symbols will be used for all 



symbols. Otherwise, the custom values are not used and the Default values are used.

This option also needs to be enabled for the Symbol Settings of any manually added symbols to be used. 

After enabling this option, you need to reconnect to the data feed for some Symbol Settings to go into effect. This 
would be true if you enabled the setting to record market depth data for a symbol or symbol pattern. 

Symbol Settings are used to properly route real-time market data requests and historical market data requests and 
translate symbols. Symbol settings are used for various other operations as well. 

Incorrect Symbol Settings can cause various issues in Sierra Chart including performance issues. Disabling Use 
Custom Symbol Settings Values can resolve various issues in Sierra Chart. Sierra Chart support may ask you to 
do this. 

Another way to remove custom symbol settings is to exit from Sierra Chart (File >> Exit) and then go to the 
SymbolSettings subfolder in the Sierra Chart installation folder. Delete the CustomSymbolSettings.
[servicecode].xml files. You can also examine these files to see the custom symbols you have added and settings 
you have modified for existing symbols. 

Update From Server (Global Settings >> Symbol Settings)

[Link] - [Top]
Selecting this button will request Symbol Settings for the currently selected Data/Trade Service, from the Sierra 
Chart server and update the settings for the symbols that there are settings for, and add any new symbols available.

Performing this action will not overwrite any custom symbol settings.

Symbols (Global Settings >> Symbol Settings)

[Link] - [Top]
This section of the window contains the list of symbols and symbol patterns available for the currently selected 
Data/Trade Service.

Select a symbol in order to perform an action on that particular symbol

When a symbol is selected, the Settings on the right side of the window are for that selected symbol.

Settings For [Symbol Name] (Global Settings >> Symbol Settings)

[Link] - [Top]
This section of the window, located to the right of the Symbols list, displays the Settings for the selected symbol 
from the Symbols list.

When the Symbol Settings window is first opened, this section does not display specific information, as no symbol 
is active. Select a symbol from the Symbols list on the left to have the settings display for that symbol.

Select a specific setting to view or modify the value for that setting.

Default (Global Settings >> Symbol Settings)

[Link] - [Top]
This is the default setting for the selected Symbol Setting. The default value(s) associated with a particular 
Symbol Setting are displayed below the Default prompt in a non-editable box.

If the radio button next to Default is checked, then this Default setting is being used for this Symbol Setting.

To make the Default the active option for this Symbol Setting, select the Default radio button.
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Custom (Global Settings >> Symbol Settings)

[Link] - [Top]
This is the custom setting for the selected Symbol Setting. The custom value(s), if there are any, that are 
associated with a particular Symbol Setting are displayed below the Custom prompt in a editable box.

If the radio button next to Custom is checked, then this Custom setting is being used for this Symbol Setting.

To make the Custom setting the active option for this Symbol Setting, enter a value(s) or select the appropriate 
choice(s) in the box under the Custom prompt, then select the Custom radio button.

Use Global Round Turn Commission (Global Settings >> Symbol Settings)

[Link] - [Top]
When this option is enabled, then the entered value is used as the round turn commission for all trades where a 
commission value would apply. For additional information, refer to Use Commission (Trade Activity Log) and Use 
Commission Setting in Trade List and Statistics Calculations (Chart Setting).

To set a commission value per individual symbol, follow the Instructions and set the Round Turn Commission 
setting for the individual symbol. 

Use Global Trade Position Limit (Global Settings >> Symbol Settings)

[Link] - [Top]
For more information, refer to the Use Global Trade Position Limit section on this page.

Apply Intraday Session Times to Intraday Chart (Global Settings >> Symbol Settings)

[Link] - [Top]
When this option is enabled and you change the symbol of an Intraday chart, or you press the Apply Global 
Symbol Settings button in Chart Settings, then the Intraday Session Times for that symbol will be applied to that 
chart. Otherwise, if this option is disabled this will not occur.

If this option is disabled, you can still enable this feature for individual charts in Chart >> Chart Settings >> 
Session Times >> Apply Intraday Session Times to Intraday Chart.

Use These Symbol Settings in New Instances When Started (Global Settings >> Symbol 
Settings)

[Link] - [Top]
When this option is enabled, then when File >> New Instance is used to start a new instance of Sierra Chart, then 
the Global Symbol Settings from the main instance the new instance is started from, are copied to the new instance. 
The new instance then uses these Symbol Settings. This is useful to make sure the customized settings you have set 
in the main instance are used by all of the sub instances.

It is important to understand that when this option is enabled, you must not make changes to Symbol Settings 
within sub instances started with File >> New Instance. Otherwise, when those sub instances are restarted, those 
Symbol Settings changes or custom symbols added, will then be lost. 

Symbol Settings

[Link] - [Top]
This section documents each symbol setting. To open the Symbol Settings window select Global Settings >> 
Symbol Settings on the menu.

• Historical Chart Symbol: This is the symbol for a Historical Daily chart, when the data for Historical 
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Daily charts comes from an alternate service. This symbol is usually different than what is used by the 
primary Data or Trading service, but it corresponds to it. In most cases the symbols are the Sierra Chart 
Historical Data Service Symbols.

• Use Pattern Matching: When this option is enabled, then you can enter pattern matching characters in the 
Symbol that will support matching to many different actual symbols. For a list of the pattern matching 
characters which are supported, refer to Symbol Pattern Characters. It is also necessary to specify Contract 
Months in order for symbols to be automatically generated and be listed in File >> Find Symbol.

• Contract Months (for Futures): In the case of a Futures symbol, enable the contract months that the 
Futures symbol has contracts for. Each contract month is represented by a single letter code. These are 
standard codes which are listed in the Futures Contract Month Codes section.

• Forward Months: When a Symbol or Symbol Pattern is an outright futures contract or a calendar spread, 
then this setting controls the number of months from the current date for which contracts or calendar 
spreads are listed from the current date on the Find Symbol window. If there is no value entered, or a value 
of 0 is present, then this defaults to 3 months.

• Description: This is the descriptive name for the symbol.
• Category: This is the category that the symbol belongs to. This is for organizing symbols in the File >> 

Find Symbol window. All symbols in the category specified here will be grouped together into this 
category.

• Security Type: This is the security type of the symbol. For example: Futures, Stock/Equity, Index.
• Underlying Symbol: This is the underlying symbol for the symbol. For example, for a futures contract 

symbol like ESZ19 the underlying symbol will be ES. This is internally used in Sierra Chart for some 
purposes. It is not used in any way with a chart.

• Exchange: The exchange code that the symbol trades on. 
• Price Display Format: This sets the Display Format for all price values for the symbol.
• Tick Size: This is the minimum value that the price values for the symbol change by. For example, the ES 

Futures has a tick size of 0.25, assuming there are 2 decimal places in the quoted prices for the market. For 
Stocks, this would usually be set to 0.01. In the case of Foreign exchange symbols, there is no definite Tick 
Size to use. You will need to set this according to your charting and trading requirements. By default for the 
EURUSD we use .00005. You may want to use .0001. Or you may want to use .00001. All order prices are 
rounded to the nearest Tick Size upon order submission. When changing the Tick Size for a foreign 
exchange symbol, then also verify you have the proper Currency Value Per Tick setting to correspond to 
it.

• Currency Value Per Tick: This is the value that each tick is worth in the currency for the particular 
symbol being traded. For example, if a Futures Contract is equivalent to a 1000 units of the underlying that 
the contract is for, then this should be set to 1000 times the Tick Size. 

For a COMEX Gold Contract which is equivalent to 100 ounces of gold and has a Tick Size of 0.1, the 
Currency Value Per Tick will be 10. 

In the case of foreign exchange symbols, where the order quantities match the actual number of currency 
units being traded, then Currency Value Per Tick must match the Tick Size. In order to trade 10,000 units 
of a particular currency, you have to use order quantity of 10000, then Currency Value Per Tick always 
needs to be set to the same value as the Tick Size. 

CurrencyProfitLoss = PointsProfitLoss / TickSize * CurrencyValuePerTick. 
• Historical Price Multiplier: This is the multiplier that needs to be applied to the Historical Daily data to 

match the price format for the corresponding Symbol used by the primary Data or Trading service.
• Real-Time Price Multiplier: This sets the multiplier that the real time prices from the connected service 

for the symbol are multiplied by.
• Volume Multiplier: This sets the Volume and Open Interest Multiplier for historical data for the symbol. 

For more information, refer to Volume and Open Interest Multiplier within Chart Settings.
• Volume Display Format: This sets the Volume Value Format for the symbol. For more information, refer 

to Volume Value Format.
• Time Zone: This specifies the time zone for the Intraday chart Session Times specified in these Symbol 

Settings. For example, if the Session Times are defined in New York time, then this needs to be set to the 
New York Time Zone. This does not have to match the Time Zone setting in Sierra Chart. When these 
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Session Times are applied to a chart, then the Session Times will be converted from this time zone to the 
Time Zone setting in Sierra Chart. 

You should specify what Time Zone the Session Times are relative to, by selecting a Time Zone from the 
list. In this way you can always be assured that the correct Session Times will be set even if you change the 
Sierra Chart global Time Zone setting. Otherwise, select Not Specified. 

It needs to be understood that this Time Zone setting does not specify the time zone that you want times 
displayed as in the charts for the symbol that this setting is for. To change the time zone of the charts, refer 
to Time Zone. 

This setting only indicates what Time Zone the Session Times set in the Symbol Settings for the symbol, 
are relative to. 

• Session Start Time: This is the Start Time used for Intraday charts for the symbol.
• Session End Time: This is the End Time used for Intraday charts for the symbol.
• Evening Start Time: This is the Evening Session Start Time used for Intraday charts for the symbol.
• Evening End Time: This is the Evening Session Stop Time used for Intraday charts for the symbol.
• Use Evening Session Times: This sets whether the Evening Session times are used by default, for any new 

chart that uses this symbol or symbol pattern.
• Start New Daily Bar at Session Start: When this option is enabled for the symbol or symbol pattern, then 

in the case of Historical Charts (Daily, Weekly, Monthly, etc.), when the Start Time for the trading day is 
encountered, a new Daily bar will begin at that time if there has been market data received after that time. 
This will be either the Session Start Time, or the Evening Start Time if the Evening Start Time and the 
Evening End Time are set to values other than 00:00:00 and 00:00:00 or 00:00:00 and 23:59:59, 
respectively.

• Default Order Quantity: This sets the initial order quantity for the Trade Window for a Trade DOM or for 
a chart. Whenever you open a new chart or Trade DOM for this symbol or symbol pattern, this will be the 
order quantity. In the list box for the Quantity on the Trade Window, the listed quantities will also be in 
increments of this Default Order Quantity.

• Round Turn Commission: The Round Turn Commission field specifies the commission value as a 
currency value for a complete trade which includes both Buy and Sell order fills. 

This commission is multiplied by the Quantity of the order fills. So if the Quantity of the order fills is 5, 
then the commission is multiplied by 5. 

The Round Turn Commission applies to either the Symbol or Symbol pattern. 

This Round Turn Commission value is used in the Trade >> Trade Activity Log Profit/Loss calculations 
when Apply Commission is enabled on the Trade Activity Log window. 

The commission is also used in the Profit/Loss calculations within the Chart, Trade DOM,or Trade 
Windows when Use Symbol Commission Setting in Trade List and Statistics Calculations is enabled in the 
Chart Settings. Otherwise, it is not used. 

The Round Turn Commission does not apply to the Trade Activity tab. And it only applies to the charts 
in the Trade Stats for Charts tab of the Trade Activity Log if the chart has the Use Symbol Commission 
Setting in Trade List and Statistics Calculations option enabled. 

• Currency: This sets the currency for the selected Symbol. This setting has a specialized purpose and it is 
not a setting that a user normally would use.

• Continuous Contract Months: These contract months are optional and are used to set the particular 
contract months to build the Continuous Futures Contract from, independent of the standard contract 
months for a particular futures market.

• [Link] - [Top]
Rollover Method: For future symbols, a rollover rule can be defined for the symbol which will 
automatically rollover the futures symbol in a chart or Quote Board when it no longer is the actively traded 
contract (Chart >> Chart Settings >> Automatically Rollover Futures Symbol). These settings are also 
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used in the building of Continuous Futures Contract charts. The possible rollover rules are: 

◦ Not Defined
◦ Number of Business Days Before Contract Month (Method1)
◦ Number of Business Days Before First Business Day of Contract Month (Method2)
◦ Number of Calendar Days Before Friday Count Within Following Contract Month 

(Method13)
◦ Number of Business Days Before Wednesday Count Within Contract Month (Method4)
◦ Number of Business Days Before Business Calendar Day Before Contract Month (Method5)
◦ Number of Business Days Before Number of Calendar Days Before Contract Month 

(Method6)
◦ Number of Business Days Before Business Calendar Day in Contract Month (Method8)
◦ Last Thursday of The Contract Month (Method7)
◦ Number of Calendar Days Before Sunday Count Within Contract Month (Method9Sun)
◦ Number of Calendar Days Before Monday Count Within Contract Month (Method9Mon)
◦ Number of Calendar Days Before Tuesday Count Within Contract Month (Method9Tue)
◦ Number of Calendar Days Before Wednesday Count Within Contract Month (Method9Wed)
◦ Number of Calendar Days Before Thursday Count Within Contract Month (Method9)
◦ Number of Calendar Days Before Friday Count Within Contract Month (Method3)
◦ Number of Calendar Days Before Friday Count Within Contract Month (Method9Fri)
◦ Number of Calendar Days Before Saturday Count Within Contract Month (Method9Sat)
◦ Number of Business Days Before End of Contract Month (Method10)
◦ Number of Business Days Before Last Business Day of Contract Month (Method11)
◦ Business Days Before Last Business Day of The Second Month Preceding The Contract 

Month (Method12)
◦ Number of Calendar Days Before Contract Month (Method14)

•
For each of the rollover rules, there may be 1 or 2 boxes displayed below them to specify additional values 
for the rollover rule as required by the rule. 

To automatically rollover a symbol of the chart, it is necessary to enable Chart >> Chart Settings >> 
Automatically Rollover Futures Symbol. For additional information, refer to Automatically Rollover 
Futures Symbol. 

• SC Data Symbol: For internal use.
• SC Data Multiplier: For internal use.
• SC Data Service Code: For internal use.
• Trade/Quote Symbol: This specifies the corresponding Trade and Current Quote Symbol which will be 

automatically set with the Symbol in Chart >> Chart Settings >> Symbol. Therefore, this Symbol set 
here will set the Trade and Current Quote Symbol in Chart Settings. 

Also refer to Clear Trade And Current Quote Symbol On Symbol Change in Chart Settings. 

It is supported as of version 2396 to use a pattern for the Trade/Quote Symbol set here. This allows proper 
translation to any particular futures contract month and year. 

This is also useful for stock symbol patterns in the case of Interactive Brokers. For example, for the symbol 
pattern **-NQTV you can set Trade/Quote Symbol to **-STK-SMART-USD. 

When using a pattern symbol for Trade/Quote Symbol it is necessary that Use Pattern Matching is enabled 
for the Symbol Settings for this symbol. 

• Auto Set Tick Size and Value Format from Data Feed: The default for this option is unchecked/false. 
Normally this should be disabled by default and the Tick Size, Price Display Format and Currency 
Value Per Tick should be properly set for the symbol or symbol pattern in the Global Symbol Settings. 
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When this option is enabled, and these settings are available from the connected data feed, then they will be 
automatically set for the symbol in the Chart Settings of a chart and ignore the Global Symbol Settings.

• Supports Market Depth: If the symbol supports market depth data, this needs to be set to Yes.
• Record Market Depth Data: When this option is enabled for the symbol or symbol pattern, then market 

depth data, when available, will be recorded in data files with a .depth file extension, 1 for each day, any 
time Intraday data is being recorded for the symbol which matches the symbol or symbol pattern. These 
depth files are located in the MarketDepthData folder of the Data Files Folder. All market depth updates 
are recorded without any filtering.

• Number of Depth Levels to Subscribe: Entering a non-zero value for this symbol setting will limit the 
number of market depth levels that are received and recorded for this symbol. The actual number of depth 
levels will be the value that is entered for this setting for each of the Bid and Ask side (example: a value of 
10 will give market depth of 10 bid and 10 ask). This setting will take precedence over the Global Settings 
>> Sierra Chart Server Settings >> General >> Max Depth Levels setting.

• Allow Zero Values: Normally zero values in chart data are not loaded in a chart. In the case of spreads, 
since they can trade at zero, it is necessary for these types of symbols, to enable Allow Zero Values.

• Generic Sub-Client Server Address: This setting is for internal use and has a specialized purpose.
• Historical Data Server:
• Historical Daily Data Source:
• Historical Intraday Data Source:
• Custom Continuous Contract Back Adjustment Amounts: This setting allows you to increase or 

decrease the calculated back adjustment amounts by the specified value for a particular futures contract 
when using one of the back adjusted continuous futures contract options. For complete instructions, refer to 
Controlling Rollover Amount for Back Adjustments.

• Real-Time Data Client:
• Trade Position Limit: This field specifies the Position Limit for trading for the symbol. This applies to 

both simulated and non-simulated trading. This needs to be specified as a number of contracts, shares, or 
whatever the quantity unit is for trading in the symbol. 

A new order which would cause this limit to be exceeded will be rejected. A setting of zero means there is 
no limit.

• Order Quantity Limit: This field specifies the Order Quantity Limit for new trade orders for the symbol. 
This applies to both simulated and non-simulated trading. This needs to be specified as a number of 
contracts, shares, or whatever the quantity unit is for trading in the symbol. 

A new order which would cause this limit to be exceeded will be rejected. A setting of zero means there is 
no limit.

• Uses Formula Operators:
• Source Data Symbol: This is the symbol name or pattern as defined in another instance of Sierra Chart. 

This is only set when creating a symbol to access data from another instance of Sierra Chart. For more 
information, refer to Accessing Market Data from Other Instances of Sierra Chart.

• Source Data Multiplier: This is a multiplier that is applied to the the data received from the Source Data 
Symbol. Normally, this would be left at the default value of 1.0.

• Dates to Exclude From Chart: This specifies the dates that will be excluded from all charts for this 
symbol or symbol pattern. Multiple dates need to be separated by a comma character. Example: 
2014-01-01, 2014-01-02 . For more information, refer to Set Dates to Exclude.

• Minimum Market by Order Quantity: This setting is for Market by Order data. The default is 0 meaning 
that the server transmits market by order data, down to its own minimum order quantity. A nonzero setting, 
means that the server will only send market by order data with a minimum quantity that is specified. 

You need to Reconnect to the data feed after changing this setting. 

This particular setting should only be set in the main/primary instance of Sierra Chart. Sub instances that 
are connected to the primary instance when using File >> New Instance, should have this setting left at 0. 

It is recommended to leave this setting at 0 in a sub instance. 
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Different Methods to Set Symbol Settings in Chart

[Link] - [Top]
There two different ways the Tick Size, Currency Value Per Tick, Price Display Format, Price Multiplier, 
Intraday Session Times for Intraday charts, Trade and Current Quote Symbol, and other settings can be set 
in Chart >> Chart Settings for a chart. These are described below.

1. These settings can be manually set in Chart >> Chart Settings simply by modifying them.
2. The preferred method is to use the Global Symbol Settings defined under Global Settings >> Symbol 

Settings to set these. There are two ways in which the settings are applied to a chart. When you open a new 
chart or Trade DOM, or change the symbol of a chart. If there are Global Symbol Settings defined for the 
symbol or there is a symbol pattern which matches the symbol of the chart, then they will be set from the 
Global Symbol Settings. 

The other way is to press the Apply Global Symbol Settings button on the Chart >> Chart Settings 
window. If there are Global Symbol Settings defined for the symbol or there is a symbol pattern which 
matches the symbol of the chart, then they will be applied from the Global Symbol Settings.

Additional information can be found on the Setting of Intraday Chart Session Times page.

Setting of Intraday Chart Session Times

[Link] - [Top]
When opening a new Intraday chart, the Session Times in Chart >> Chart Settings will always be set according 
to the Session Times set for the symbol in the Symbol Settings.

Therefore, if you require the Session Times to be set a certain way, make sure they are set correctly for the symbol 
or symbol pattern as you require in the Global Symbol Settings.

If you have set custom Session Times for particular symbol or symbol pattern in the Global Symbol Settings, you 
need to make sure that Global Settings >> Symbol Settings >> Use Custom Symbol Settings Values is enabled 
for them to be used. 

When changing the symbol of an Intraday chart, the Session Times will be set from the Global Symbol Settings if 
either of these options are enabled:

• Global Settings >> Symbol Settings >> Apply Intraday Session Times to Intraday Chart.
• Chart >> Chart Settings >> Session Times >> Apply Intraday Session Times to Intraday Chart.

Therefore, make sure one or both of those is enabled if you want the Session Times to be applied when changing 
the symbol of the chart. 

Preventing the Changing of Intraday Chart Session Times

[Link] - [Top]
This section gives information on how to prevent the Session Times from being changed to the Session Times for 
the symbol in the Symbol Settings when the symbol of an Intraday chart is changed.

First it is best to set the Session Times as you require in Global Settings >> Symbol Settings for the symbol or 
symbol pattern as you require. So that when the symbol of the Intraday chart is changed, they will change to what 
has been set globally.

If you do not want to use the Session Times as defined in the Symbol Settings when changing the symbol, then 
follow the below instructions:

1. Make sure Global Settings >> Symbol Settings >> Apply Intraday Session Times to Intraday Chart is 
unchecked.

2. Make sure Chart >> Chart Settings >> Session Times >> Apply Intraday Session Times to Intraday 
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Chart is unchecked.
There are other conditions which can cause the Intraday chart Session Times to change unexpectedly. Refer to the 
Session Times Automatically Changing.

Applying Global Symbol Settings to Existing Intraday Chart

[Link] - [Top]
1. Select Global Settings >> Symbol Settings.
2. In the list of Symbols, select the particular symbol or symbol pattern of the chart you want to apply the 

Intraday Session Times to.
3. Make sure that Session Times are set as you require. If you have set custom values for these, then enable 

the Use Custom Symbol Settings Values option for them to actually be used.
4. Press OK.
5. Go to the Intraday chart that you want to apply the Global Symbol Settings to.
6. Select Chart >> Chart Settings >> Session Times. Make sure the Apply Intraday Session Times to 

Intraday Chart option is enabled.
7. Press the Apply button.
8. Select the Symbol tab.
9. Press the Global Symbol Settings >> Apply Global Symbol Settings button.
10. Press OK.

Changing Symbol for Custom Symbol

[Link] - [Top]
The method of renaming a custom settings symbol is to use the Duplicate button to create a copy of the settings 
with the new symbol, and then Remove the settings for the old symbol. 

Update Global Symbol Settings

[Link] - [Top]
To update all of the available Symbol related settings for the currently selected Data/Trade Service, from the Sierra 
Chart server, follow one of the procedures below.

Update Symbol Settings

[Link] - [Top]
1. Select Global Settings >> Symbol Settings on the menu.
2. Press the Update From Server button. The button will be momentarily disabled. 

3. Wait for the button to reenable which indicates the updating of the symbol settings is complete. Normally 
the updating should be done in less than 5 seconds. However, this could take longer depending upon the 
speed of your Internet connection, how much data has to be downloaded, and how many existing symbols 
there are. It should not take longer than 30 seconds unless you have a connectivity problem.

4. When the update is complete, press OK.
5. Reconnect to the data feed by selecting File >> Disconnect and File >> Connect to Data Feed.
6. If Sierra Chart support has directed you to this section and if after performing the above steps, you still 

have an issue which relates to Symbol Settings, then disable Use Custom Symbol Settings Values in Global 
Settings >> Symbol Settings. 

After following this last step, reconnect to the data feed by selecting File >> Disconnect and File >> 
Connect to Data Feed.

Update/Apply Symbol Settings to Charts

[Link] - [Top]
Once the update of the Global Symbol Settings is complete, the individual charts and Trade DOM windows that 
you already have open, may need to have the new Symbol Settings applied to them. Or you may want to do this for 
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another reason.

This will only be necessary if Sierra Chart support has instructed you to do so. Generally the reason why this 
would be necessary is if the Tick Size, Value Format, or the Real-time and Historical Multipliers in the Symbol 
Settings have changed.

If you have not updated the Symbol Settings already, then follow the Update Symbol Settings instructions before 
following the instructions below. 

1. Optional: If you want to apply the Intraday Session Times to the charts as defined in the Global Symbol 
Settings, then select Global Settings >> Symbol Settings. Enable the Apply Intraday Session Times to 
Intraday Chart option and press OK. Otherwise, make sure this option is disabled if you do not want the 
Session Times settings in the chart changed.

2. Go to each chart and Trade DOM window for the particular symbols there is incorrect Symbol Settings for 
and select Chart >> Chart Settings on the menu.

3. Select the Symbol tab. 
4. Set Do Not Change Symbol Settings for Chart on Symbol Change to No. It needs to be No. If it was 

Yes, set it to No and press the Apply button.
5. Left click twice on the Apply Global Symbol Settings button. See image for example. 

6. Press OK.
7. In the case of the Historical Daily charts which also includes Daily, Weekly, Monthly, Quarterly, and 

Yearly chart bars, it is necessary to re-download the data if the chart bars are not displaying correctly 
relative to the last bar in the chart. To do this, select Edit >> Delete All Data and Download. 

8. Repeat the above steps for each Chart and Trading/Trade DOM with which you have a Symbol Settings 
issue.

Disabling Custom Symbol Settings

[Link] - [Top]
Follow the instructions below to disable the use of Custom Symbol Settings to rule out those custom settings you 
have set as the cause of an issue. 

Incorrect custom symbol settings can cause market data routing issues, causing Sierra Chart to not receive real-
time data for the affected symbols. 

1. Select Global Settings >> Symbol Settings on the menu.
2. Press the Update From Server button. The button will be momentarily disabled. 
3. Disable Use Custom Symbol Settings Values.
4. Press OK to close the Global Symbol Settings window.
5. Reconnect to the data feed by selecting File >> Disconnect and File >> Connect to Data Feed.
6. If the issue you have been having is now resolved, then you may want to delete the custom symbols file 

since this will later cause a problem when re-enabling Custom Symbol Settings. 

Follow the instructions below to delete the file.
1. Exit from Sierra Chart with File >> Exit.
2. Go to the installation folder for Sierra Chart. Refer to Determining Installation Folder for Sierra 

Chart. 
3. Go to the /SymbolSettings subfolder. 
4. Locate the particular custom symbol settings file for the particular service you are using. The 

service code is embedded within the filename. The filename will always begin with 
CustomSymbolSettings. Example file name: CustomSymbolSettings.scdataallservices.xml.

5. Delete or rename this file.
6. Start Sierra Chart again.
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Direct Editing of Global Symbol Settings through Underlying File
[Link] - [Top]
This section explains how to edit the custom Global Symbol Settings files. It does not provide any further 
information on the fields in those files.

The Global Symbol Settings are stored in the files contained within the SymbolSettings folder located in the folder 
where Sierra Chart is installed on your system.

It is assumed that you have an understanding of the Extensible Markup Language (XML).

It must be understood, that only the files which begin with CustomSymbolSettings. can be edited. Example: 
CustomSymbolSettings.interactive_brokers.trading.xml. 

These files contain new symbols you have added, and custom changes you have made to specific fields for the 
Sierra Chart provided Symbol Settings for a particular Data or Trading service.

It makes no sense to be editing Symbol Settings files files that begin with SymbolSettings., like 
SymbolSettings.interactive_brokers.trading.xml because these files are updated by Sierra Chart with settings from 
the server and any changes you make will be overwritten. You will only want to be editing the custom files.

1. Exit from Sierra Chart with File >> Exit. Sierra Chart must not be running while editing any of the Symbol 
Settings files

2. Go to the folder where Sierra Chart is installed on your system.
3. In that folder, open the SymbolSettings folder.
4. Open any of the XML files that you want to edit in a text editor of your choice. The file name format is as 

follows: CustomSymbolSettings.[service code].xml where service code is the text identifier for the 
particular Data or Trading service the Symbol Settings are for. 

Any new user added symbols or changes from the default settings for symbols provided by the server are 
contained within the CustomSymbolSettings.[service code].xml files.

5. Perform the edits that you require in the file. You can modify symbol settings; add a new symbol by adding 
the new symbol settings for it by modeling them similar to the settings for other existing symbols; or 
remove symbol settings for particular symbols.

6. Save the file. 
7. Run Sierra Chart.

It is supported to copy compatible Symbol Settings from one Symbol Settings XML file to another. For example, if 
you wanted to in specialized cases use the Sierra Chart Market Statistics symbols with your own custom DTC 
Server, then you are able to do that. Below are the general instructions for this. 

These instructions do not provide a whole lot of detail and are meant only for advanced users who know what they 
are doing.

1. Exit from Sierra Chart.
2. Go to the SymbolSettings folder in the Sierra Chart installation folder and open this file: 

SymbolSettings.scdataallservices.xml 
3. Copy from that file the symbol settings for market statistics. 
4. Create this file in the same folder: CustomSymbolSettings.dtc.xml 
5. Put a copy of the Symbol Settings in there. 
6. Enable Global Settings >> Symbol Settings >> Use Custom Symbol Settings Values. 

Making a Backup of Global Symbol Settings

[Link] - [Top]
To make a backup of the Global Symbol Settings in their current state, follow the instructions below.

1. Exit from Sierra Chart by selecting File >> Exit.
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2. Go to the folder Sierra Chart is installed to through your operating system file manager. Usually this folder 
will be C:\SierraChart.

3. Go to the SymbolSettings folder.
4. Select all files in this folder and make a copy of them using your operating system file manager. Paste a 

backup of them into the same folder or a different folder.

Use Global Trade Position Limit

[Link] - [Top]
The Global Settings >> Symbol Settings >> Use Global Trade Position Limit setting when enabled establishes 
a limit for the maximum Position quantity allowed among all of the symbols being traded for a particular Trade 
Account.

It considers the quantity of open orders and already established Positions to perform the calculation. Both Long 
and Short Positions contribute equally towards this Position Limit. Therefore, a Short Position of 4 in one symbol 
and a Long Position of 4 in another symbol, would mean a quantity of 8. 

To use this feature, enable this option and enter the maximum Position quantity allowed as a positive number. The 
limit is entered in the edit box beside this option. See the image below.

This feature does not work properly when Sierra Chart Trade Simulation Mode is being used. It is only functional 
for non-simulated trading.

The limit applies per Trade Account. It does not consider the open order and Position quantities among all Trade 
Accounts, only individually.

Both the Global Trade Position Limit and the Trade Position Limit, that can be set for an individual symbol, 
consider the quantity of all working open orders even those that are pending cancellation and established Positions. 
It will consider what is the maximum resulting Trade Position if all of the orders were to fill. 

There is consideration to certain specific scenarios, where a new order will reduce risk. In this case, that order will 
be allowed. However, there are certain strict conditions that have to be met. Therefore, an order that seemingly will 
not change the Position quantity or would reduce risk by reducing the Position Quantity, can still be get rejected. 
This is to ensure that the Position Quantity Limit will not get violated under the vast majority of scenarios. It is 
important to understand this.

Symbol Settings Not Found Message

[Link] - [Top]
For some symbol types, which would be less common symbol types like options with some supported Data or 
Trading services, there are not defined Symbol Settings set up for those symbols.

In this particular case when you open a chart from one of those symbols you will see a message that says "Symbol 
settings not found for current service" displayed on the chart for 30 seconds.

This message can be safely ignored. It is only an indication that the Symbol Settings do not exist but in most cases, 
the important settings like the Tick Size, and Price Display Format will be automatically set from the data feed. 

The only time this message would be relevant, is if you are performing automated trading from ACSIL for one of 
the symbols, then it is necessary to have Symbol Settings set up for the symbol. 

If you want to set up symbol settings for the symbol, then it is recommended to use a pattern symbol to match with 
multiple symbols. For instructions, refer to Instructions. 
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Control Bar
• Customize Control Bars >> Control Bar 1-12

◦ Copying Control Bars
◦ Control Bar Buttons Size and Text Size
◦ Use Same Size for Control Bar Buttons
◦ Custom Buttons for Intraday Chart Bar Period
◦ Control Bar Text Drawing Buttons
◦ Control Bar Chartbook Buttons
◦ Control Bar Study Collection Buttons and Keyboard Shortcuts
◦ Control Bar Trade Window Configuration Buttons
◦ Advanced Custom Study Control Bar Buttons
◦ Control Bar Button Properties
◦ Control Bar Colors
◦ Control Bar Buttons Too Large
◦ Changing Size of Floating Control Bar Title Bar
◦ Control Bar Button or Item Not Visible
◦ Improving Graphics Performance

• Window >> Control Bars >> Control Bar [1-12]
◦ Moving and Detaching the Control Bar
◦ Attaching Control Bars Directly to Attached Chart
◦ Unable to Make Control Bar Visible

Customize Control Bars >> Control Bar 1-12 (Global Settings)

[Link] - [Top]

There are 12 customizable Control Bars configurations available. These 12 Control Bar configurations can be 
attached to the main Sierra Chart window or to a detached Chart or Spreadsheet window.

The Global Settings >> Customize Control Bars >> Control Bar 1-12 command opens the Control Bar 
customization window for any of the 12 available Control Bars configurations.

In this window you can Add, Remove, Move Up (move left), and Move Down (move right) buttons on a Control 
Bar for all of the available menu commands in Sierra Chart. 

All of the commands found on the menus are available to be added as Control Bar buttons.

To make one or more the 12 available Control Bars visible, go to either the main Sierra Chart window or to a 
detached Chart or Spreadsheet window and select Window >> Control Bars >> Control Bar 1-12 and make sure 
there is a checkmark by the Control Bar you want to be visible. 

For complete instructions to make a Control Bar visible, refer to Window >> Control Bars >> Control Bar [1-12] 
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on this page. 

Also refer to the Moving and Detaching the Control Bar section.

Copying Control Bars

[Link] - [Top]
Follow the instructions below to make one control bar a copy of another control bar.

1. Select Global Settings >> Customize Control Bars >> Control Bar 1-12.
2. To make this Control Bar the same as another Control Bar, select the other Control Bar number (1-12) 

through the Same As list on the Customize Control Bar window.
3. Press OK.
4. Refer to the Window >> Control Bars >> Control Bar [1-12] section for instructions to make the Control 

Bar visible on the main Sierra Chart window or a detached chart if it is not already. 
Control Bar Buttons Size and Text Size

[Link] - [Top]
Follow the instructions below to change the size of the text in Control Bar buttons, and additionally the size of the 
buttons themselves since the button size is controlled based on the text size.

The color of the text of the Control Bar Button is set by the options for Control Bar Enabled Button Text and 
Control Bar Disabled Button Text in Graphics Settings.

1. Select Global Settings >> Graphics Settings.
2. Select the Fonts tab.
3. Select Control Bar Text in the list.
4. Press the Select button.
5. Set the Font Size as you require.
6. Press OK.
7. Press OK.

The size of the text on individual Control Bar Buttons can be independently controlled per button. Follow the 
below instructions to do this.

1. Follow the instructions to change the Properties of the Control bar Button.
2. Change the Point Size to a nonzero value. Typically this will be in the range of 8 to 16. Or enter 0 to use 

the default text size as explained in the instructions above.
3. For an example, refer to the image below.

Use Same Size for Control Bar Buttons

[Link] - [Top]
Follow the instructions below to set the same size for Control Bar buttons.

1. Select Global Settings >> Customize Control Bar >> Control Bar 1-12.
2. Enable the Use Same Size for Control Bar Buttons option.
3. Press OK.
4. Refer to the image below for an example of how this will appear. This is a floating Control Bar.

Custom Buttons for Intraday Chart Bar Period

[Link] - [Top]
There is the capability to customize 20 Control Bar buttons to set a specific bar period for Intraday chart bars. To 
add and customize these buttons, follow these instructions:
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Among all of the 12 Control Bars that can be configured, the Custom Bar Period # buttons are consistent among 
them and use the same settings. In other words, it is not possible to configure the period settings for a particular 
button differently among different Control Bars. 

1. Select Global Settings >> Customize Control Bars >> Control Bar 1-12. You will need to select Control 
Bar 1 through 12 depending upon which Control Bar you want to customize.

2. In the list of Available Control Bar Commands under the Chart Bar Period list, you will find 20 button 
descriptions starting with the name Custom Bar Period #. These will be at the bottom of the Chart Bar 
Period list. Add one of these buttons. Any of them will work.

3. Select the particular Custom Bar Period # item added to the Selected Control Bar Commands list.
4. Press the Set Period... button to configure it to the chart bar period that you want. 
5. For example, if you want to set a button to a 15 minute bar period, then set Bar Period Type to Days-

Mins-Secs and enter 0-15-0 in the Bar Period Value box.
6. Press OK. Press OK.
7. You will now see the Custom Bar Period buttons added to the Control Bar. Press one of the buttons to 

change the chart bars of the active chart to the specified period/timeframe per bar. 
8. If you are using Chart Linking, then other charts which are linked to the active chart will also have their 

chart bars changed to the very same bar period.

Control Bar Text Drawing Buttons

[Link] - [Top]
It is supported to add Control Bar buttons which can be configured to place specific text on the chart when clicking 
the left Pointer button on the chart. These buttons use the Type Text Drawing Tool.

For complete documentation, refer to Custom Text Drawing Control Bar Buttons on the Chart Drawing Tools 
page.

Control Bar Chartbook Buttons

[Link] - [Top]
There is the capability to customize 32 Control Bar buttons to open a specific Chartbook with a particular button. 
Follow through the instructions below to do this. 

Keyboard Shortcuts can also be assigned to the configured Control Bar Chartbook buttons. Once a Control Bar 
button is configured for a particular Chartbook, this button no longer needs to be on the Control Bar to be assigned 
to a Keyboard Shortcut.

1. Select Global Settings >> Customize Control Bars >> Control Bar 1-12. You will need to select Control 
Bar 1 through 12 depending upon which Control Bar you want to customize.

2. In the list of Available Control Bar Commands under the Chartbooks list, you will find 32 buttons 
starting with the name Chartbook #. Add one of these buttons. Any of them will work.

3. Select the particular Chartbook # item added to the Selected Control Bar Commands list.
4. Press the Customize... button.
5. Select the Chartbook that you want to open for this Control Bar button. 
6. You can also enable the Close Existing Chartbook option to automatically close the active Chartbook 

when the Control Bar button is pressed.
7. Press OK. Press OK.
8. You will now see the Chartbook # (SC #) button added to the Control Bar. Press this button to open the 

Chartbook if it is not already open.
9. Keyboard shortcuts can be set up as well for the Control Bar buttons which have Chartbooks assigned to 

them. It is first necessary to follow the steps above to configure a Control Bar button for a particular 
Chartbook before the corresponding keyboard shortcut can be used. 

To set up keyboard shortcuts, refer to Customize Keyboard Shortcuts. 

Expand the Chartbook Keyboard Shortcuts list for the available commands to set keyboard shortcuts for. 
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Control Bar Study Collection Buttons and Keyboard Shortcuts

[Link] - [Top]
There is the capability to customize 32 Control Bar buttons to apply a specific Study Collection to the active chart 
with a particular button. 

A Study Collection is a saved study or group/collection of studies. These buttons let you change the study/studies 
on the chart very quickly using any predefined configuration. Follow through the instructions below to do this.

Keyboard Shortcuts can also be assigned to the configured Control Bar Study Collection buttons. Once a Control 
Bar button is configured for a particular Study Collection, this button no longer needs to be on the Control Bar to 
be assigned to a Keyboard Shortcut.

1. The first step is to save a Study Collection if you have not already. Refer to Create a Study Collection for 
instructions. 

2. Select Global Settings >> Customize Control Bars >> Control Bar 1-12. You will need to select Control 
Bar 1 through 12 depending upon which Control Bar you want to customize.

3. In the list of Available Control Bar Commands under the Study Collections list, you will find 32 button 
descriptions starting with the name Study Collection #. Add one of these buttons. Any of them will work.

4. Select the particular Study Collection # item added to the Selected Control Bar Commands list.
5. Press the Customize... button.
6. Select the Study Collection that you want to set for this Control Bar button. 
7. Press OK. Press OK.
8. You will now see the Study Collection # (SC #) button added to the Control Bar. Press this button to apply 

the Study Collection to the active chart.
9. Keyboard shortcuts can be set up as well for the Control Bar buttons which have Study Collections 

assigned to them. It is first necessary to follow the steps above to configure a Control Bar button for a 
particular Study Collection before the corresponding keyboard shortcut can be used. To set up keyboard 
shortcuts, refer to Customize Keyboard Shortcuts. 

Expand the Study Collection Keyboard Shortcuts list for the available commands to set keyboard 
shortcuts for.

Control Bar Trade Window Configuration Buttons

[Link] - [Top]
There is the capability to customize 32 Control Bar buttons to apply a specific saved Trade Window Configuration 
to the Trade Window of the active chart with a particular button on the Control Bar. 

Follow the instructions to do this. 

1. The first step is to save a Trade Window configuration if you have not already. Refer to Trade Window 
Configurations. 

2. Select Global Settings >> Customize Control Bars >> Control Bar 1-12. You will need to select Control 
Bar 1 through 12 depending upon which Control Bar you want to customize.

3. In the list of Available Control Bar Commands under the Trade Window Configurations list, you will 
find 32 button descriptions starting with the name Trade Window configuration #. Add one of these 
buttons. Any of them will work.

4. Select the particular Trade Window configuration # item added to the Selected Control Bar Commands 
list.

5. Press the Customize... button.
6. Select the Trade Window Configuration file from the list that you want to set for this Control Bar button. 
7. Press OK. Press OK.
8. You will now see the Trade Window Configuration # (TWC #) button added to the Control Bar. Press 

this button to apply the Trade Window Configuration to the active chart Trade Window.
9. Keyboard shortcuts can be set up as well for the Control Bar buttons which have a Trade Window 
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Configuration assigned to them. It is first necessary to follow the steps above to configure a Control Bar 
button for a particular Trade Window configuration before the corresponding keyboard shortcut can be 
used. To set up keyboard shortcuts, refer to Customize Keyboard Shortcuts. 

Advanced Custom Study Control Bar Buttons

[Link] - [Top]
Advanced Custom Studies have available to them 150 Control Bar buttons that they can use. Refer to Advanced 
Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events for complete documentation. 

Follow the instructions below to add these Advanced Custom Study Control Bar buttons to the Control Bar. 

1. Select Global Settings >> Customize Control Bars >> Control Bar 1-12. You will need to select Control 
Bar 1 through 12 depending upon which Control Bar you want to customize.

2. In the list of Available Control Bar Commands under the Advanced Custom Study Buttons list, there 
are 150 buttons named Custom Study Button #. Add the buttons that you require.

3. Press OK.
Control Bar Button Properties

[Link] - [Top]
It is supported to set the Caption, Image, Description, Background Color, and Text Font Size for a Control Bar 
Button. These are known as the Button Properties.

A Control Bar button can display either an image or text. Text delivers higher performance.

Among all of the 12 Control Bars that can be configured, the Button Properties are consistent among them and use 
the same Properties. In other words, it is not possible to configure the Button Properties for a particular button 
differently among different Control Bars.

Follow the steps below to do this. 

1. Select Global Settings >> Customize Control Bars >> Control Bar 1-12.
2. In the Selected Control Bar Commands list, select the name of the button that you want to change the 

button properties for.
3. Press the Properties button. Refer to the image below.
4. The Control Bar Button Properties window will display.
5. Whether an image or caption is shown on the button is controlled by the Caption/Image drop down menu.
6. If you want to the button to display text, then enter the text you want to use on the face of the button in the 

Button Caption text box and set the Caption/Image drop down menu to Use Caption. If you leave Button 
Caption blank the default text will be displayed for the button.. 

You will want the buttons to display text, if you are using a high-resolution monitor (4K) and the images 
are too small. The text size of text buttons, is adjustable globally and per individual button. 

7. Enter the text you want to display when you hover your Pointer over the button in the Button Description 
text box.

8. In the Point Size edit box, enter 0 to use the default Text Size for the Control Bar button text. Or enter the 
Point Size that you want to use for the text in the Control Bar button. For example, you could specify a 
value in the range of 8 to 16. Or whatever would be best.

9. Press the Color button to change the background color of the button.
10. If you want the button to display an image, then set the Caption/Image drop down menu to Use Image. 

Press the Set Image button to set an image file to use on the face of the button. 

The Open File window will display. It will be showing the files in the \Graphics\Buttons folder in the 
Sierra Chart installation folder. You can use any of those images or you can add images into that folder 
through operating system file manager. You can also go to Windows Explorer and view the actual content 
of those image files. 

11. Using Default Button Image: Press the Reset button. 
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If you want the Control Bar button to display the default defined image, if there is one, then set the 
Caption/Image drop down menu to Use Image. 

The button will now use the default image if one is defined for it. 
12. Optionally press the Reset button to use the defaults for the button.
13. Press OK to save the changes.

Control Bar Colors

[Link] - [Top]
The color of both the background and text of Control Bar buttons, the color of the Control Bar itself, and the colors 
of other elements of a Control Bar can be customized. 

The background color of each Control Bar button is controlled through the Control Bar Button Properties. There 
are also default colors which are set globally.

To control the global Control Bar colors, select Global Settings >> Graphics Settings - Global. The image below 
shows the relevant color settings.

Control Bar Buttons Too Large

[Link] - [Top]
If the Control Bar buttons are too large or the Status Bar on the Control bar is too large, as shown in the image 
below, then follow the steps given below.

1. Select Global Settings >> Graphics Settings - Global.
2. Select the Fonts tab.
3. Select Control Bar Text in the list.
4. Press the Select button.
5. Decrease the Font Size.
6. If in the Sample frame there is not sample text displayed, then in the Font list choose a different font name 

like Arial. This is an important step to follow to resolve the problem. Otherwise, the problem can continue 
no matter what you set the Size to. So try different fonts until you find one which provides a Sample.

7. Press OK.
8. Press OK.

Changing Size of Floating Control Bar Title Bar

[Link] - [Top]
The size of the title bar of a Control Bar can be changed. Follow the instructions below:

1. Go to the Windows Control Panel.
2. Go to the Personalization settings.
3. Change the size and font of the Palette Titles.

Control Bar Button or Item Not Visible

[Link] - [Top]
Follow the instructions below to resolve a problem where a particular button or other item is not visible on the 
Control Bar.

1. Select Global Settings >> Customize Control Bars >> Control Bar #. # is 1 through 12 depending upon 
which particular Control Bar you want to customize. 

2. Make sure the particular button or other item is in the list of Selected Control Bar Commands on the 
right.



3. To ensure you can see the particular button or other item, move it up in the list if necessary. To do this, 
select it in the list and press the Move Up button.

4. Press OK. 
5. Make sure the Control Bar is visible by making sure there is a checkmark by the particular Control Bar 

number that you have configured in step 1 above. To do this, make sure there is a checkmark by Window 
>> Control Bars >> Control Bar #. For example, if you configured Control Bar 1, then make sure there is 
a checkmark by Window >> Control Bars >> Control Bar 1.

Improving Graphics Performance

[Link] - [Top]
Each control Bar button that consists of an image rather than a text caption, is a loaded bitmap image in memory. 
These are Windows GDI objects. When there are a large number of Windows GDI objects, it does slow down the 
overall graphics performance throughout Sierra Chart. Which means that any time a chart is drawn or anything is 
drawn on any of the Sierra Chart Windows there is poor performance if there are too many GDI objects.

Therefore, to improve performance, it is not recommended to have too many Control Bar buttons that use images. 
You should use text as much as possible. 

Window >> Control Bars >> Control Bar [1-12]
[Link] - [Top]
This section explains how to make Control Bars visible or hidden. 

The Window >> Control Bars >> Control Bar [1-12] commands switch the Control Bars at the top (default 
location) of the Sierra Chart main window, a detached Chart or Spreadsheet window, on and off. 

When there is a checkmark by a Window >> Control Bars >> Control Bar [1-12] command, the corresponding 
Control Bar will be visible. 

The Control Bars >> Control Bar [1-12] command on the Window menu of the main Sierra Chart window, 
controls the visibility of the Control Bar on the main Sierra Chart window. 

The Control Bars >> Control Bar [1-12] command on the Window menu of a detached Chart or Spreadsheet 
window controls the visibility of the Control Bar on that particular detached window. 

A Control Bar contains buttons for the commands you find on the menus. You can customize the Control Bars. 
You can also add Control Bar buttons to change to specific time frames per bar in the active chart and perform 
various other custom functions. 

To Add, Remove or reorder buttons on a Control Bar, select Global Settings >> Customize Control Bars >> 
Control Bar 1-12. Refer to Customize Control Bars for additional information.

Moving and Detaching the Control Bar 

[Link] - [Top]
By default the Control Bar is docked to the top of the main Sierra Chart window or to a detached Chart or 
Spreadsheet window.

The Control Bar can be attached to any side of the main window or a detached Chart or Spreadsheet window. 
Right-click with your Pointer on the Control Bar and select one of the Attach* commands to attach it to the Top, 
Left, Right, or Bottom of the window. Refer to the image below.

To detach the Control Bar, right-click on the Control Bar and select Float. Once it is detached and floating, you 
can click on the title bar of the Control Bar and drag it anywhere that you require. 

  
A potential problem is that a floating Control Bar can be partially obscured by the operating system Taskbar. In 
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this particular case it is necessary to move the Taskbar to another location of the screen, then move the Sierra Chart 
Control Bar out of the way and then restore the location of the operating system Taskbar. 

Attaching Control Bars Directly to Attached Chart

[Link] - [Top]
It is supported to attach a Control Bar directly to a chart attached to the main Sierra Chart window. You need to be 
running an up-this.te version of Sierra Chart for support for this.

Go to an attached chart within the main Sierra Chart window and select Window >> Control Bars - Chart >> 
Chart Control Bar 1-12, to attach or remove Control Bar 1 through 12 from the active chart window.

This feature is particularly useful to create a custom trading Control Bar attached to a chart used for trading. 

Unable to Make Control Bar Visible

[Link] - [Top]
If the Control Bar does not appear when the Window >> Control Bars >> Control Bar 1-12 command is checked 
for it and if you are using multiple monitors, then make certain you do not see the Control Bar on any other 
monitor. If you do, then drag it to where you want to use it if it is a floating Control Bar. 

The Control Bar can also be attached to any side of the main Sierra Chart window or to a detached Chart or 
Spreadsheet window. If you still do not see the Control Bar, then select Window >> Reset Windows to reset it to 
its default state. 

After that make sure the corresponding Window >> Control Bars >> Control Bar 1-12 menu command for it is 
checked.

If the Control Bar was previously floating, was offscreen and then after resetting the windows, it is moved on 
screen, to then attach it to the main window or to a chart, right click on the title bar of that Control Bar and select 
one of the Attach commands.

*Last modified Tuesday, 03rd September, 2024.
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◦ Getting Symbols
• Open Trading DOM for Chart (File)
• Open Trading DOM (File)
• Close Active Window (File)
• New Chartbook (File)
• Open Chartbook (File)
• Open Chartbook Group (File)
• Close Chartbook (File)
• Close All Chartbooks (File)
• New Spreadsheet (File)
• New Quote Spreadsheet (File)
• Open Spreadsheet (File)
• New Quote Board (File)
• Open Time And Sales Window (File)
• Open Market Depth Window (File)

◦ Not Receiving The Full Number Of Market Depth Levels
• Save (File)
• Save As (File)
• Save All (File)
• Data/Trade Service Settings (File)
• Connect To Data Feed (File)

◦ Procedure to Reconnect to the Data and Trade Servers
• Disconnect (File)
• New Instance (File)
• Open Study Summary Window (File)
• Print (File)

◦ Print >> Charts
◦ Print >> Spreadsheets
◦ Print >> Resolving Printing Problems

• Most Recently Used Files (File)
• Clear Recent File List (File)
• Send File To User (File)
• Exit (File)

New/Open Historical Chart (File)

[Link] - [Top]
Displays the Open File window. Historical Daily chart data files will be listed. To open a chart data file to create a 
Historical chart from it, select a file in the list and press Open. To create a new Historical chart for a symbol you 
do not have, type the symbol into the Filename box and press the Open button.

Multiple existing Historical Daily data files can be selected in the file list. When you press the Open button, 
Historical charts will be created for all of the selected symbols.

Historical charts are for Daily, Weekly, Monthly, Quarterly, Yearly bar charts and for charts that have a chart bar 
timeframe consisting of the specified number of Days.

It is supported to open charts for multiple symbols that you do not already have data files for. In the Filename box, 
enter the symbols using this format: "[symbol]" "[symbol]" and continue with remaining symbols. There can be 
any number of symbols specified in a line this way. Example: "AB" "ABC". There is a single space between the 
symbols.

When you open a new chart in Sierra Chart, its initial size and position is controlled by the operating system. 

New/Open Intraday Chart (File)



[Link] - [Top]
Displays the Open File window. Intraday chart data files will be listed. To open a chart data file to create an 
Intraday chart from it, select a file in the list and press Open. To create a new Intraday chart for a symbol you do 
not have, type the symbol into the Filename box and press the Open button.

Multiple existing Intraday data files can be selected in the file list. When you press the Open button, Intraday 
charts will be created for all of the selected symbols.

Intraday charts have a chart bar timeframe of any time timeframe. Usually 1 day or less. These are also used with 
Tick, Volume, Range, Reversal and Renko Bar Period Types.

It is supported to open charts for multiple symbols at once that you do not already have data files for. In the 
Filename box, enter the symbols using this format: "[symbol]" "[symbol]" and continue with remaining 
symbols. There can be any number of symbols specified in a line this way. Example: "AB" "ABC". There is a 
single space between the symbols.

When you open a new chart in Sierra Chart, its initial size and position is controlled by the operating system. 

Find Symbol (File)

[Link] - [Top]

This command is for opening a Historical chart, an Intraday chart, or a Trading DOM, from a list of available 
symbols for the selected Data or Trading service.

This command will display a window that lists the available symbols for the currently selected Data or Trading 
service. Choose the symbol from the list and press the appropriate button (Open Historical Chart, Open 
Intraday Chart, Open Trading DOM).

If you do not see the symbol in the list, then manually type it in to the Selected Symbol box on the Find Symbol 
window.

Stock symbols will not be listed, so you have to manually type those into the Selected Symbol box unless you are 
using the Sierra Chart Real-Time Exchange Data Feed in which case you can search for them by selecting the 
Stocks >> (Enter Search Text - [exchange]) item. For further details, refer to Searching for Symbols.

Symbols can also be added to the symbol list in the Find Symbol window by adding the symbol to the Global 
Symbol Settings.

Opening a New Chart that uses the Same Settings as the Active Chart

[Link] - [Top]
1. Select a particular already open chart that you want to use the same settings as for the new chart.
2. Select File >> Find Symbol.
3. In the lists of available symbols, find and select a particular symbol you want to open a chart for.
4. Press the Duplicate Active Chart button.

Searching for Symbols

[Link] - [Top]
Searching for Stock Symbols

[Link] - [Top]
When using the Denali Exchange Data Feed or the Delayed Exchange Data Feed there is support for searching for 
stock symbols. 

1. Select File >> Find Symbol.
2. In the list of symbols select one of the following:

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index97ee.html?page=doc/SierraChartRealTimeFuturesStockDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index4404.html?page=doc/GlobalSymbolSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index4404.html?page=doc/GlobalSymbolSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexbbf6.html?page=doc/DelayedExchangeDataFeed.php


◦ NASDAQ TotalView (Realtime NASDAQ/NYSE/AMEX Stocks) >> (Enter Search Text - Nasdaq 
TotalView) 

◦ US Equities - Consolidated Tape >> (Enter Search Text - NYSE/AMEX/NASDAQ) 
◦ US Equities - Consolidated Tape with Depth >> (Enter Search Text - NYSE/AMEX/NASDAQ with 

Depth) 
3. In the edit box titled Enter search text below:, enter the symbol or description you want to search for. 

Partial text is sufficient.
4. Press the Search by Symbol or Search by Description buttons depending upon whether you want to 

search by symbol or description. Currently, it is not possible to search by description for using NASDAQ 
TotalView.

5. A Symbol Selection window will display with all of the results.
6. Left click on the symbol in the list that you want.
7. Press OK.

Searching for Futures Spreads Symbols

[Link] - [Top]
To search for futures spreads symbols, refer to Exchange Traded Spreads.

Searching for Available Symbols

[Link] - [Top]
In order to search through the listed symbols on the Find Symbol page to find a particular symbol, use the 
following instructions:

1. Select File >> Find Symbol.
2. In the box titled Search, enter the text you want to search for.
3. Press the Find Next or Find Previous to search forward through the list or backward through the list 

(respectively).
4. When a match to the entered text is found, it will be highlighted in the Available Symbols section of the 

Find Symbol window. Select Find Next or Find Previous to continue searching for the next/previous 
match if needed.

5. Once the desired symbol is found, select the appropriate button to open the symbol as desired.

Getting Symbols

[Link] - [Top]
Some Data/Trading services Sierra Chart supports, require that you first get the symbols before they will be listed 
in the File >> Find Symbol window.

Follow the below instructions for this.

1. Select File >> Find Symbol.
2. Select a particular symbols category that you want from the list. Expand that category list.
3. You will see an exchange item in parentheses like the following:

◦ (Get All CBOE Global Indexes Symbols)
◦ (Get BitMEX Symbols)
◦ (Get Binance Symbols)
◦ (Get Bitfinex Symbols)
◦ (Get Deribit Symbols)

4. Select one of these exchanges that you want to get a list of symbols for.
5. Press the Get Symbols button. Within about 2 to 30 seconds, the symbols will be listed in a new window 

titled Symbol Selection Window. The amount of time for this window to open depends upon how long it 
takes for the symbols to be received from the remote server. See image below.

6.
7. Select the symbol that you want from that window and press OK.
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8. In the Find Symbol window, the symbol will then be entered into the Selected Symbol edit box. Press the 
Open Historical Chart or Open Intraday Chart button to open a Historical or Intraday chart. 

In the case of the Find Symbol window opened from the Chart Settings window, you will need to press 
OK instead.

Open Trading DOM for Chart (File)

[Link] - [Top]
This command opens the Trading DOM for the active chart at the time of selection.

For complete documentation for the Trade DOM windows, refer to the Chart Trading page.

Open Trading DOM (File)

[Link] - [Top]
This command opens the Find Symbol window. Select the symbol from the list of available symbols and then 
press Open Trading DOM. If a chart is active at the time of selection of this command, then the symbol for that 
chart is automatically filled in to the Selected Symbol entry on the Find Symbol window.

For complete documentation for Trade DOM windows, refer to the Chart Trading page.

Close Active Window (File)

[Link] - [Top]
This command closes either the active chart window or Spreadsheet window. The active window can also be 
closed by pressing the X button at the top right of the window.

New Chartbook (File)

[Link] - [Top]
Creates a new Chartbook. For more information, refer to Chartbooks.

Open Chartbook (File)

[Link] - [Top]
Displays the Open file window. Chartbook files will be listed. For more information, refer to Chartbooks.

Open Chartbook Group (File)

[Link] - [Top]
Displays the Open Chartbook Group window. Chartbook Group directories will be listed. For more information, 
refer to To Open a Chartbook Group.

Close Chartbook (File)

[Link] - [Top]
Closes the active Chartbook.

Close All Chartbooks (File)

[Link] - [Top]
Closes all open Chartbooks.
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New Spreadsheet (File)

[Link] - [Top]
Creates a new Spreadsheet window. For more information, refer to Working with Spreadsheets.

New Quote Spreadsheet (File)

[Link] - [Top]
Creates a new Spreadsheet which has Spreadsheet >> Quote Spreadsheet enabled. For complete documentation 
for Quote Spreadsheets, refer to Getting Quotes.

Open Spreadsheet (File)

[Link] - [Top]
Displays the Open Spreadsheet window. Spreadsheet files will be listed. Select the Spreadsheet file you want to 
open from the list and press the Open button.

For more information, refer to Working with Spreadsheets.

If you do not see the Spreadsheet open after pressing the Open button on the Open Spreadsheet window, then go to 
the CW menu. You should see the Spreadsheet file listed there. Select it from the list and then select Window >> 
Maximize. It could be offscreen but doing this procedure will then make it visible.

New Quote Board (File)

[Link] - [Top]
This command opens a new Quote Board. Refer to Quote Board.

Open Time and Sales Window (File)

[Link] - [Top]
Opens the Time and Sales Window for the active chart. A Time and Sales Window is associated with a chart and 
there must be an active chart to be able to open the associated Time and Sales Window. Otherwise, this command 
will be disabled. This command is also on the Chart menu. For more information, refer to Time and Sales.

Open Market Depth Window (File)

[Link] - [Top]
The Open Market Depth Window command opens the Market Depth Window for the active chart. A Market 
Depth Window is associated with a chart and there must be an active chart to be able to open the associated Market 
Depth Window. Otherwise, the Open Market Depth Window command will be disabled.

This command is also on the Chart menu.

A Market Depth Window is a window that displays all of the available price and quantity data for limit orders for 
the Bid and Ask sides up to 500 levels. The number of market depth levels provided depends upon the number of 
levels provided by the exchange and could be limited by the particular Data or Trading service being used. 

All of the Bid quantities and Ask quantities are summed separately and displayed at the bottom of this window.

To see market depth data it is necessary for Sierra Chart to be connected to the data feed with File >> Connect to 
Data Feed, and the data must be provided by the particular Data or Trading service you are using and for the 
particular symbol you have a chart or Trade DOM open for. Additionally, the market must be open for the symbol, 
to be receiving market depth data.

Market Depth data can be set up to be recorded and displayed during a chart replay. Refer to the section Replaying 
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of Market Depth Data for instructions.

The text font in the Market Depth window is controlled by the Graphics Settings - Chart | Global >> Fonts >> 
Chart Text Font setting. For complete details, refer to Graphics Settings. Changes to the font setting may not go 
into effect for the Market Depth window until it is closed and reopened.

The colors in the Market Depth window are controlled by the following color settings in the Graphics Settings 
window.

• Market Depth: Bid Gradient Start Color
• Market Depth: Bid Gradient End Color
• Market Depth: Ask Gradient Start Color
• Market Depth: Ask Gradient End Color

There are various features in Sierra Chart which require Market Depth data. When connected to the data feed, 
when Market Depth data is required, you will see a message like this added to the Message Log: Requesting 
market depth updates for [symbol].

When connected to the data feed, when there are no longer any windows or features being used which require 
market depth data, then you will see a message like this added to the Message Log: Unsubscribed from market 
depth data for [symbol].

Not Receiving the Full Number of Market Depth Levels

[Link] - [Top]
1. Make sure you are running an up-to-date version of Sierra Chart. To update, refer to Fast Update.
2. The first step is to determine how many levels of market depth you can currently see. To do this, open the 

market depth window through File >> Open Market Depth Window.
3. Check the value set in Chart >> Chart Settings >> Market Depth >> Maximum Market Depth Levels. 

Set this to 0 to display all available market depth levels. Or, set it to the desired number of levels to be 
displayed. Refer to Maximum Market Depth Levels for more information.

4. If using a Sierra Chart provided Data Feed (example: Denali Exchange Data Feed), then select Global 
Settings >> Sierra Chart Server Settings. 

Set Max Depth Levels to 0 to receive all the Market Depth levels available, or set it to the number of 
Market Depth levels required to be received from the server. 

Note that this controls how many Market Depth levels are received and recorded within Sierra Chart. Refer 
to Max Depth Levels for more information. 

You will need to reconnect to the data feed after changing this setting. 
5. Select Global Settings >> Symbol Settings. In the list of symbols select the symbol or symbol pattern the 

Chart or Trading DOM is for. In the list of settings select Number of Depth Levels to Subscribe. Make 
sure the Default option is selected and it is 0. 

You will need to reconnect to the data feed after changing this setting. 
6. Make sure Sierra Chart is connected to the data feed with File >> Connect to Data Feed.
7. Make sure the data feed you are using supports market depth data for the symbol you want to see market 

depth data for. In the case of the Denali Exchange Data Feed, refer to Adding Support for CME Market 
Depth Data. 

For Sierra Chart provided data feeds, market depth data is available for: CME, CBOT, NYMEX, COMEX, 
NASDAQ TotalView, EUREX, CFE, LMAX, Crypto Currency markets. The Delayed Exchange Data Feed 
also provides market depth data.

8. If you are using one of the Real-time Exchange Data Feeds from Sierra Chart, make sure it is actually being 
used with the Trading service you are using. Refer to Integration with Trading Services.
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The following image shows how to determine the number of levels on the Bid side and Ask side.

Save (File)

[Link] - [Top]
Saves the currently visible Chartbook if a chart window is active. Or saves a Spreadsheet if a Spreadsheet window 
is active.

In the case of when a Chartbook is saved, this means all of the charts that are within the visible Chartbook are 
saved at once. There is no need to go to each chart and save each one individually.

When you want to save a Chartbook, make sure a chart window is active and not a Spreadsheet window. 

Save As (File)

[Link] - [Top]
Displays the Save As window. Enter or select a Filename to save the active Chartbook or Spreadsheet as and press 
OK.

Save All (File)

[Link] - [Top]
Saves all open Chartbook and Spreadsheet files.

Data/Trade Service Settings (File)

[Link] - [Top]
Displays the Data/Trade Service Settings window.

Connect to Data Feed (File)

[Link] - [Top]
When this command is selected, it will connect Sierra Chart to the Data server. If the service you are using Sierra 
Chart with supports Trading, then this command will also connect to the trade server at the same time. In some 
cases, depending upon the particular service you are using, the data and trade server is the same server.

If Connect to Data Feed is disabled, this means Sierra Chart is already connected to the server or servers, or it is 
in the process of connecting.

To cause an immediate reconnect if Sierra Chart is in the waiting to reconnect state, select File >> Connect to 
Data Feed.

To cause Sierra Chart to automatically reconnect to the data and trading servers when the connection is lost, enable 
Global Settings >> Data/Trade Service Settings >> Reconnect on Failure.

One way to determine if Sierra Chart is connected to the data feed is to look at the Status Bar on the Control Bar. If 
it is green, this indicates Sierra Chart is connected to the data feed. Refer to the image below.

Procedure to Reconnect to the Data and Trade Servers

[Link] - [Top]
If Sierra Chart is connected to a Data only service, then it is only connected to the market data server of the Data 
service you are using. 

If Sierra Chart is connected to a Trading service, then Sierra Chart will be connected to both a market data server 
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and a trading server. These could be the same servers or separate. In almost all cases they are separate.

Follow the below procedure to reconnect to the market data and/or trading servers.

Select File >> Reconnect. This command exists in newer versions of Sierra Chart.

Disconnect (File)

[Link] - [Top]
Disconnects from the data and trade servers. Or cancels the reconnect status if Sierra Chart is waiting to reconnect 
to the servers.

This command will be disabled if Sierra Chart is already disconnected from the servers.

New Instance (File)

[Link] - [Top]
For complete documentation for this command, refer to the Using DTC Server for Data and Trading in Another 
Sierra Chart Instance documentation.

Open Study Summary Window (File)

[Link] - [Top]
For complete documentation for this feature, refer to Study Summary Window.

Print (File)

[Link] - [Top]
Print >> Charts

[Link] - [Top]
This command prints the active chart. 

When this command is selected, a window will open for controlling various print related options. There should be 
a button, such as Preferences/Properties, to open your printer driver window. In this window you can set the chart 
to print in Portrait or Landscape mode.

If the chart background color is not a light color already, then it will be converted to white when printing. 
Therefore, it is not necessary to change the background color to a light color. This will happen automatically.

When printing, objects other than the background, if they are light, the color of them is darkened so they are more 
visible on the printed page.

When Global Settings >> General Settings >> Print Only In Black And White is enabled, all printing other 
than the background will be in black.

In the case where the chart background was not considered a light background and has been converted to white, 
colors which are considered very light are inverted to darker colors.

To print charts only in black-and-white, enable Print Only in Black-And-White in Global Settings >> General 
Settings.

In a chart window, there is a certain number of pixels between the chart bars. This number of pixels can be seen at 
the lower right of the chart.

When printing, usually printers have a much higher resolution and also will have a different height to width ratio 
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than the chart window. The ratio between the printer width and the chart window width is calculated and this ratio 
is multiplied by the bar spacing in pixels. When printing, this new bar spacing in pixels is used. This can alter the 
first Date-Time that you see in the chart when printed. This cannot be changed.

If you need to be able to see exactly the same number of bars when printed as the chart window, then select Edit 
>> Copy to Chart.bmp. This will open up the exact chart in Microsoft Paint and it can be printed from there. It is 
only reasonable to do this if the chart has a white background.

Print >> Spreadsheets

[Link] - [Top]
Printing Spreadsheets is currently not supported.

Print >> Resolving Printing Problems

[Link] - [Top]
Sierra Chart does properly print charts following the specifications of the Windows API for printing.

If there is a problem with this, most likely it is going to be with the printer driver you are using even if you can 
print from other programs. In the case if there is a problem, the current driver you are using is unable to print the 
data that we have given the operating system which then in turn gives it to the driver.

Our recommendation, is to remove the existing printer driver for the printer you are using and install a new one 
through the Microsoft Printer Control Panel. Use the standard one provided by Microsoft.

To confirm that Sierra Chart is printing correctly, print to the Microsoft XPS Document Writer.

After printing to the XPS Document Writer, open the XPS document that has been created and you will see the 
printed chart. After opening the XPS document, you can then print it through the XPS viewer.

Most Recently Used Files (File)

[Link] - [Top]
On the right side of the File menu, you will see a list of the most recently opened files. Select a file to open it. 
Open All will open all of the files in the list.

You may want to use the File >> Clear Recent File List command and then reopen the particular Chartbooks and 
Spreadsheets that you normally want to have open and then later use the Open All command to open those same 
files with a single command.

Clear Recent File List (File)

[Link] - [Top]
Clears all of the recently open files on the right side of the File menu. This is useful to clear files you do not want 
to open when using the Open All command on the menu.

Send File to User (File)

[Link] - [Top]
When this option is selected the Send File to User window is opened which allows a file to be sent to another 
Sierra Chart user.

To send a file to a Sierra Chart user follow these instructions:

1. Enter the recipient's Username/Account Name in the Sierra Chart Username/Account Name field.
2. Press the Select File button to see a list of potential files to send.
3. Select the desired file to send.

http://windows.microsoft.com/en-nz/windows7/print-to-the-microsoft-xps-document-writer


4. Select the OK button to close the Select File window.
5. If desired, select the checkbox next to Send Global Configuration (except account settings) to also send 

your Sierra Chart configuration file.
6. Select OK to send your file(s).

Exit (File)

[Link] - [Top]
Closes all windows and exits Sierra Chart. You will be prompted to save your Chartbooks and Spreadsheets if 
Global Settings >> General Settings >> Display Save All Option on Exit is enabled.

*Last modified Sunday, 01st September, 2024.
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• Edit >> Reload Intraday Charts
• Edit >> Reload All Charts
• Edit >> Recalculate All Charts
• Edit >> Join Intraday Data
• Edit >> Translate Symbols To Current Service

Edit >> Copy Chart Image

[Link] - [Top]
Copies an image of the active chart to the system clipboard. Once this is done, the image can be pasted into other 
programs on your computer system which will accept the bitmap image.

Edit >> Copy to Chart.bmp

[Link] - [Top]
Copies the active chart window to a file named chart.bmp in the Sierra Chart data folder. After the copy is 
completed the file is opened up. It can be viewed, edited and stored in any file format using the Windows Paint 
program. If you wish to save the chart image using a different format instead of BMP or want to save it under a 
different filename, then select File >> Save As on the Paint menu. Click on the Files of Type list box and choose 
the format you wish to save the image as.

When sending charts by email, the best format is PNG since there is no loss of data and the data is compressed. 
Windows XP Paint supports PNG. To send the file by email, locate the the file chart.png (or whatever name you 
saved it as) in the Sierra Chart data folder, and attach it to your email.

Edit >> Copy Chart Values

[Link] - [Top]
Copies all of the text in the Current Quote, Chart Values for Last Displayed Column, and Chart Values for 
Tools windows to the system clipboard. Each of these windows can be opened from the Window menu.

Edit >> Screen Images

[Link] - [Top]
Refer to the Sierra Chart Image Upload Service page for documentation for all of the Image commands.

Edit >> Edit Data - Historical Chart

[Link] - [Top]
This command opens the editor for Historical Daily chart data. The actual editor which will be used is specified 
through Global Settings >> General Settings >> Daily Data Editor. With this command you can make changes 
to the Historical Daily chart data. When you are done with your changes, be sure to save the file and close the 
editor. When you close the editor the chart will be reloaded and you will see your changes.

When editing a Historical Daily data file, use a fixed width font so all the lines will be evenly spaced. The data will 
be much easier to read. Make sure to save the data in a text format.

Edit >> Download Data - Historical Chart

[Link] - [Top]
This command will display the window to download Historical Daily data for the symbol of the active chart. This 
window lets you select a starting Date for the historical Daily data to download.

Edit >> Edit/Download Data - Intraday Chart

[Link] - [Top]
This command opens the Intraday data editor where you can edit the data, and delete and re-download the data. For 
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more information, refer to the Intraday Data Editor page.

Edit >> Delete All Data And Download

[Link] - [Top]
This command applies to both Historical charts and to Intraday charts.

In the case of Historical charts, this command will re-download all available data for the symbol of the chart and 
reload the chart when that is done. 

In the case of Intraday charts, this command will delete all data in the Intraday chart data file and re-download the 
data from the remote server going back in time by the Global Settings >> Data/Trade Service Settings >> 
Maximum Historical Intraday Days to Download settings, if the data is available.

In the case of Continuous Futures Contract charts, you will be given a prompt to select the particular contracts for 
which you want to delete and download data. Select the specific contract months to delete and download data, or 
use the buttons for Select All or Deselect All. Select OK to delete and download the selected contract data. Select 
Cancel to not delete and download any new data. Selecting the option Download for Daily Data Files Only will 
replace only the daily files and not in the intraday files for the selected contracts.

When historical Intraday data for expired futures contracts for a Continuous Futures Contract chart is downloaded, 
the Maximum Historical Intraday Days to Download setting is overridden and the necessary amount of data will 
be downloaded instead.

Edit >> Adjust Data

[Link] - [Top]
Refer to the Adjusting Data documentation page for complete instructions.

Edit >> Export Intraday Data to Text file

[Link] - [Top]
Refer to the Export and Edit Intraday Data documentation for complete instructions. 

Edit >> Export and Edit Intraday Data

[Link] - [Top]
Refer to the Export and Edit Intraday Data documentation for complete instructions. 

Edit >> Import and Load Intraday Data

[Link] - [Top]
Refer to the Import and Load Intraday Data documentation for complete instructions.

Edit >> Export Bar Data to Text File

[Link] - [Top]
The Export Bar Data to Text File command will export the data of the loaded chart bars to a text file. Each 
record/line in the text file will represent one bar of data. The fields are Date, Time, Open, High, Low, Volume, 
Number of Trades, Bid Volume, Ask Volume. 

The file will only contain records for the chart bars loaded into the chart. Through the Chart >> Chart Settings >> 
Use Number of Days to Load / Use Date Range settings, you are able to control what bars are loaded in the chart 
and what will be exported. 

In the case of an Intraday chart, set the chart Session Times as you require so you are only exporting the time 
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ranges that you want. 

When selecting this command, you will be prompted for the File Name to save the file to. The folder can also be 
changed if necessary. After entering the File Name, press the Save button. 

When the export is complete, the exported data file will be opened in the text editor specified with Global Settings 
>> General Settings >> Daily Data Editor. 

File Data Fields

[Link] - [Top]
The following are the fields for Daily data charts:

• Date: The Date of the bar.
• Time: Always 00:00:00.
• Open: The Open of the bar.
• High: The High of the bar.
• Low: The Low of the bar.
• Last: The Last trade price of the bar.
• Volume: The Volume of the bar.
• OpenInterest: This field is only available for futures contracts. Otherwise this will be 0.

The following are the fields for Intraday charts:

• Date: In the Time Zone of the Chart.
• Time: In the Time Zone of the Chart.
• Open:
• High:
• Low:
• Last:
• Volume:
• NumberOfTrades:
• BidVolume:
• AskVolume:

Procedure to Export Bar Data for Use in Spreadsheet Programs

[Link] - [Top]
Follow the instructions below to export the chart bar data in a chart for use in spreadsheet programs.

1. Open a Historical Daily or Intraday chart through File >> Find Symbol >> Open Historical Chart / Open 
Intraday Chart.

2. Select Chart >> Chart Settings.
3. Adjust the Use Number of Days to Load >> Days to Load setting to the number of days of data that you 

want to export to a file.
4. In the Intraday Chart Bar Period, Historical Chart Bar Period , and Session Times frames, set the 

settings which affect the chart bars to what you require for the exported data.
5. If you want to have a larger amount of historical data exported for futures contract charts, then you need to 

enable the Continuous Futures Contract feature for the chart. 
6. Press OK. 
7. The timestamps in the exported data file are according to the global Time Zone setting or the chart specific 

time zone setting. If you want to change this, refer to the Time Zone documentation.
8. Select Edit >> Export Bar Data to Text File. 
9. In the FileName box on the Export Bar Data window, confirm that the file name that you want to save the 

data as is correct. Make any necessary changes. The file extension is always TXT. You can later change it 
through your operating system file manager program as necessary.

10. Press the Save button to start the export operation. Press the Cancel button to not continue.
11. The exported data will open up in the text editor specified through Global Settings >> General Settings 

>> Daily Data Editor.
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12. The exported file will be located in the Data Files Folder specified through Global Settings >> General 
Settings >> Data Files Folder. 

Edit >> Export Bar and Study Data to Text File

[Link] - [Top]
The Export Bar and Study Data to Text File command will export the main price graph and study data for all of 
the loaded bars in the chart, to a text file. Each record/line in the text file will represent one column of data in the 
chart. The header line in the file describes each column. 

The file will only contain records for the chart bars loaded into the chart. Through the Chart >> Chart Settings >> 
Use Number of Days to Load / Use Date Range settings, you are able to control what bars are loaded in the chart 
and what will be exported. 

When selecting this command, you will be prompted for the File Name to save the file to. The folder can also be 
changed if necessary. After entering the File Name, press the Save button. The export will be performed on a 
separate thread.

When the export is complete, the exported data file will be opened in the text editor specified with Global Settings 
>> General Settings >> Daily Data Editor. 

The time zone of the Date and Times exported will be in the charts Time Zone. It will not be in UTC/GMT. 

The header line at the top of the text file contains the name of each Study Subgraph exported to the file. To change 
those names, modify the Short Name for the Study Subgraph in the Study Settings window for the study. 

All named study Study Subgraphs within the study are exported. However, effective with version 1616, if the 
Draw Style is set to Ignore or Hidden that Subgraph will not be exported. If the entire study is hidden, it will not 
be exported.

The value format (number of decimal places) of the Study Subgraph values exported in the file depend upon the 
Value Format setting of the study that they belong to. If you want more precision, then adjust the Value Format of 
the study you want more precision for and perform the export again.

The value format (number of decimal places) of the main price graph values depends upon the Price Display 
Format setting for the chart. 

There is also a study which will write chart bar and study data to a file continuously as the chart updates. Refer to 
Write Bar and Study Data to File. 

Edit >> Download Data For All Historical Charts

[Link] - [Top]
This command will download Historical Daily chart data from the connected Data or Trading service, for all open 
Historical charts in the open Chartbooks.

The data downloaded will be from the last date in the Historical Daily chart data file, to the present. The most 
recently received Date depends upon the symbol and the Data service being used.

For more information, refer to Download Historical Daily Data.

Edit >> Download Data for Associated Watch List Symbols

[Link] - [Top]
This command will download Historical Daily or Intraday chart data, depending upon the Chart Data Type of the 
chart, for all of the symbols in the Associated Watch List of the active chart.

This command only updates the Daily or Intraday data files from the last Date-Time in the file to the present. Or 
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downloads all available data if the data file is empty or not present.

Intraday data will only be downloaded for a particular symbol, if real-time data is not currently being received for 
the symbol.

The progress of the historical data downloading is displayed in the Window >> Message Log. Therefore, you can 
tell when it is complete and all of the symbols are up-to-date. For example, before you start a scan for an alert 
condition. 

Edit >> Download Data from End of Chart

[Link] - [Top]
This command will download Historical data starting at the Date-Time of the last bar in the chart. 

This is normally used with Intraday charts for symbols that do not provide real-time data. This command will 
update the chart to the most recent available data. This data is usually going to be delayed in this case.

If the chart is a Continuous Futures Contract chart, then effective with version 2334 and higher, this command will 
also update the historical Daily data for the current contract month and the prior contract month in the chart if the 
chart requires this data for continuous futures contract chart construction.

Edit >> Download Daily Data for All Symbols

[Link] - [Top]

Edit >> Cancel Daily Data Downloads

[Link] - [Top]
This command cancels the current and all outstanding historical Daily price data downloads.

Edit >> Cancel Intraday Data Downloads

[Link] - [Top]
This command cancels the current and all outstanding historical Intraday price data downloads.

Edit >> Cancel All Downloads

[Link] - [Top]
This command cancels the current and all outstanding historical Daily and Intraday price data downloads.

Edit >> Bulk Intraday Data Download

[Link] - [Top]
This command is only for internal use.

It is intended to download historical Intraday data for a large number of Intraday data files at once.

Edit >> Cancel Historical Chart Downloads

[Link] - [Top]
This command will cancel any current and pending Historical Daily data download requests.

Edit >> Redo Chart Drawing

[Link] - [Top]
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For documentation for the Redo Chart Drawing command, refer to Undoing and Redoing Chart Drawing 
Operations.

Edit >> Undo Chart Drawing

[Link] - [Top]
For documentation for the Undo Chart Drawing command, refer to Undoing and Redoing Chart Drawing 
Operations.

Edit >> Disable All Alerts - Chart

[Link] - [Top]
Enable Disable All Alerts - Chart to disable Chart and Study Alerts for the chart. This command enables and 
disables alerts for the active selected chart.

Edit >> Disable All Alerts - Chartbook

[Link] - [Top]
Enable Disable All Alerts - Chartbook to disable Chart and Study Alerts for the Chartbook. This command 
enables and disables alerts for the active selected Chartbook.

Edit >> Reload Historical Charts

[Link] - [Top]
Reloads the chart data from the local drive for each Historical (Daily, Weekly, Monthly, Quarterly, Yearly) chart 
opened. This does not cause any request of data from the remote data server.

Edit >> Reload Intraday Charts

[Link] - [Top]
Reloads the chart data from the local drive for each Intraday chart opened. This does not cause any request of data 
from the remote data server.

Edit >> Reload All Charts

[Link] - [Top]
Reloads the chart data from the local drive for each chart opened among all Chartbooks. This does not cause any 
request of data from the remote data server.

Edit >> Recalculate All Charts

[Link] - [Top]
Recalculate All Charts performs a recalculation of the studies in all open charts in all open Chartbooks.

Edit >> Join Intraday Data

[Link] - [Top]
This command is for joining intraday data files together. These files have a scid file extension. For complete 
instructions, refer to the Join Intraday Data page.

Edit >> Translate Symbols To Current Service

[Link] - [Top]
This command automatically translates the futures symbols in the open charts, the Associated Watch List in each 
chart if it has any symbols, Quote Boards, Symbol Alerts, and the Intraday File Update list, which are formatted for 
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a different Data/Trading service to the format required for the currently selected Data/Trading service Sierra Chart 
is set to. 

This only works for futures contract symbols and the most common futures contract symbols. It may not work with 
all supported Data or Trading services.

When using this command, there is a disconnection from the data feed and an automatic reconnection after the 
symbols are translated. 

All of the Chartbooks you want to translate the symbols in must be open at the time before using this command. 
This is essential.

After selecting this command, select File >> Save to save the Chartbook. 

Once the symbols are translated and there is a connection to the data feed which happens automatically (File >> 
Connect to Data Feed) and historical data is being downloaded, to minimize CPU usage caused by studies on the 
charts, it is best to close your open Chartbooks with File >> Close All Chartbooks until the historical data 
downloading is complete if there is a substantial amount of historical data to download.

When you no longer see messages being displayed after about 10 minutes in the Window >> Message Log, then 
the historical data should be complete and then you can open your Chartbooks. 

Not all symbols will have translation patterns set up for them which is necessary for the translation. In this case 
you need to manually change a symbol through Chart >> Chart Settings >> Symbol >> Symbol. 

The Translate Symbols to Current Service feature is for convenience only. It cannot work under all 
circumstances. You should not be switching services frequently in Sierra Chart. However, instead install multiple 
installations of Sierra Chart, one for each service you want to use. Refer to Using Multiple Data and Trading 
services. 

*Last modified Wednesday, 14th February, 2024.
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• Bid Ask Average Line
• Add Symbol Alert
• Open Time and Sales Window
• Open Market Depth Window
• Replay Chart

◦ Replay Chart: Replay Chart (Control Panel)
◦ Replay Chart: Play/Pause
◦ Replay Chart: Stop
◦ Reset Replay Control Panel Window

• Reload and Recalculate
• Recalculate
• Only Symbols in Watch List
• Associated Watch List
• Next File
• Previous File
• Scan Menu Commands

◦ Scanning for a Condition in All of the Symbol Data Files
◦ Scanning for a Condition in Symbols in the Associated Watch List
◦ Enable Continuous Scanning
◦ Notes

• Linking
◦ Linking >> Number

▪ Link None
▪ Link 1 - Link 20

◦ Linking >> Type
▪ Link Symbol
▪ Link Bar Period
▪ Link Scroll Position
▪ Link Session Times
▪ Link Chart Studies/Graphs
▪ Link Days to Load
▪ Link Bar Spacing
▪ Link Trade Window
▪ Link Vertical Scale

• Show Title Bar
◦ Moving Chart Window
◦ Resizing Chart Window from Top

• Show Scrollbar
• Show Menu
• Bar Periods

◦ Bar Periods: Daily
◦ Bar Periods: Weekly
◦ Bar Periods: Monthly
◦ Bar Periods: Quarterly
◦ Bar Periods: Yearly
◦ Bar Periods: 1 Minute
◦ Bar Periods: 5 Minutes
◦ Bar Periods: 10 Minutes
◦ Bar Periods: 15 Minutes
◦ Bar Periods: 30 Minutes
◦ Bar Periods: 1 Hour
◦ Bar Periods: 2 Hours
◦ Bar Periods: 3 Hours
◦ Bar Periods: 4 Hours
◦ Bar Periods: Custom



• Quickly Changing Bar Period
• Perform Futures Symbol Rollover
• Update Chart Drawings to Current Symbol
• Show Rollover Dates
• Duplicate Chart
• Duplicate Chart To Chartbook
• Duplicate All Charts to Chartbook
• Detach/Attach Chart Window
• Scale

◦ Scale Range: Automatic
◦ Scale Range: Independent
◦ Scale Range: Constant Range
◦ Scale Range: User Defined
◦ Auto Scale the Chart DOM

• Interactive Scaling Mode
◦ Interactive Scaling Mode: Range
◦ Interactive Scaling Mode: Move
◦ Interactive Scaling Mode: Lock

• Reset Scales
• Reset Bar Size/Spacing/Scale
• Reset Child Window
• Reset TPO Chart
• Hide Chart Drawings
• Hide Drawings From Other Charts
• Goto Date/Time
• Page Scroll Left
• Page Scroll Right
• Bar Spacing

◦ Bar Spacing: Decrease Spacing
◦ Bar Spacing: Increase Spacing
◦ Bar Spacing: Large Decrease Spacing
◦ Bar Spacing: Large Increase Spacing

• Decrease Bar Width
• Increase Bar Width
• Goto Beginning of Chart
• Goto End of Chart
• Scroll All Charts To End
• Goto Spreadsheet

This page documents all of the commands on the Chart Menu.

You are able to use Keyboard Shortcuts that can be used from your keyboard to invoke these commands.

Additionally, all of these commands can be added to the Control Bars for quick access on a Control Bar.

Chart Settings (Chart menu)

[Link] - [Top]
This command opens the Chart Settings window for the active chart. For complete documentation, refer to the 
Chart Settings page.

Graph Draw Types (Chart menu)

[Link] - [Top]
This submenu lists all of the supported Graph Draw Types for the main price graph that you can choose from. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexf01a.html?page=doc/GlobalSettingsMenu.html#CustomizeKeyboardShortcuts
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index6736.html?page=doc/ControlBar.php#CustomizeControlBar
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index4cf4.html?page=doc/ChartSettings.html


Simply select one from the submenu to change to that Graph Draw Type.

If you want to hide the chart, you can select Blank.

Graphics Settings - Chart(Chart menu)

[Link] - [Top]
This command opens the Graphics Settings window for the active chart window which allows you to customize 
Colors, Widths, and the Chart Font for the active chart. For complete documentation, refer to the Graphics Settings 
page.

Use Evening/Full Session (Chart menu)

[Link] - [Top]
When this option is checked, this will activate and apply the Evening Start Time and Evening End Time defined 
in Chart Settings. This is useful for quickly switching between the Day session and the Full session. For this 
command to be useful, you need to go to Chart >> Chart Settings. Set the Start Time and End Time to the day 
session. Enable the Use Evening Session Times checkbox. Enter the Evening Session Start and End times. Press 
OK. You can then include or remove the Evening Session easily with this command. There is a shortcut key to 
toggle this as well for very fast switching. Refer to Customizing Keyboard Shortcuts.

Lock Fill Space (Chart menu)

[Link] - [Top]
Locks or unlocks the Fill Space on the right side of the chart. For more details, refer to Scrolling The Chart.

Horizontal Grid (Chart menu)

[Link] - [Top]
The Horizontal Grid submenu contains several commands for displaying or hiding the horizontal chart grid. To 
enable this grid, select Chart >> Horizontal Grid >> All Regions on the menu. To display the horizontal grid for 
a specific Chart Region, then select the corresponding Region # from the Horizontal Grid submenu.

The chart grid lines are drawn at each price label displayed on the right side of the chart window by default. The 
price labels are derived from the chart Tick Size setting.

For the main price graph, you can change the horizontal grid spacing by selecting Chart >> Chart Settings >> 
Scale on the menu. Press the Scale button. Set the Horizontal Grid Increment to the required grid interval, or use 0 
to make it automatic.

To change the horizontal grid spacing for a study, select Analysis >> Studies on the menu. Select the study in the 
Studies to Graph list and press on the Settings button. Press the Scale button. Set the Horizontal Grid 
Increment to the desired grid interval, or use 0 to make it automatic.

To change the Color, Line Width and Line Style of the Horizontal Grid lines, select Global Settings >> Graphics 
Settings on the menu.

Select Chart Grid from the Colors and Widths list box and change the Color, Line Width and Line Style to what 
you require. Make sure the Chart Grid color is different than the Chart Background color so that the grid is 
visible.

To change these for an individual chart only, select Chart >> Graphics Settings and set these to what you require 
for that individual chart. For additional information, refer to Graphics Settings.

Vertical Grid (Chart menu)

[Link] - [Top]
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The Vertical Grid command displays or hides the vertical chart grid. To enable this grid, select Chart >> Vertical 
Grid menu.

To change the spacing between lines, select Chart >> Chart Settings >> Grid from the menu and change the 
settings in the Show Vertical Grid section. Refer to the Show Vertical Grid section on Chart Settings. There are 
many interval settings to choose.

To change the Color, Line Width and Line Style of the Vertical Grid lines, select Global Settings >> Graphics 
Settings on the menu. Select Chart Grid from the Colors and Widths list box and change the Color, Line Width 
and Line Style to what you require. To change these for an individual chart only, select Chart >> Graphics 
Settings and set these to what you require for that individual chart. For additional information, refer to Graphics 
Settings.

Vertical grid lines are also displayed in the Right Side Fill Space area of the chart, also known as the forward 
projection area, which is after the last bar when there is additional fill space after the last bar the chart. When the 
vertical grid lines are based upon time and not Pixels or Bars, the spacing between the vertical lines is based upon 
the Date-Times of each column in the Right Side Fill Space and the time interval you have specified for the 
Vertical Grid.

The Date-Times of those columns is based upon the average time of the chart bars since the beginning of the chart. 
So this can affect the placement of the Vertical Grid lines.

If the Vertical Grid option does not give you the grid lines at the times you require and you want vertical grid 
lines at a specific time or times, then you will need to use the Time Lines study which is added through Analysis 
>> Studies. This study can be added multiple times to the chart. It gives you the flexibility to place vertical lines at 
one or more times on the chart.

Chart DOM Vertical Lines

[Link] - [Top]
It is also supported on the Chart DOM to add vertical lines between the columns. To do this select Trade >> 
Customize Chart/Trade DOM Columns . Enable the Show Market Data Column Vertical Lines (Global 
Setting, Chart DOM) option. 

Logarithmic Scale (Chart menu)

[Link] - [Top]
Toggles between linear and logarithmic scale for the price graph. The scale type can also be set by pressing the 
Scale button in the Chart Settings window.

Show Bid and Ask Lines (Chart menu)

[Link] - [Top]

When this option is enabled, the Bid and Ask prices will be drawn as a short lines on the right side of the chart 
beside the Values Scale.

To change the position of these lines to be drawn on the last bar, select Global Settings >> Graphics Settings on 
the menu. Enable the Draw Bid and Ask Lines at Last Bar When Enabled option.

The color and width of these lines is set through Global Settings >> Graphics Settings. In the Colors and 
Widths list, select DOM Ask Line or DOM Bid Line. Press the Color button to change the color for the selected 
item. In the Width box, set the width in pixels.

In addition to this feature, there is also the Bid and Ask Prices study that can be used as an alternative to this. Refer 
to Bid and Ask Prices.
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Bid Ask Average Line (Chart menu)

[Link] - [Top]
Displays or hides a horizontal line drawn on the last bar in the chart which indicates the average of the bid and ask 
for the symbol. If either the bid or ask is zero, then this will indicate the last trade price.

The color and width can be set under Global Settings >> Graphics Settings. In the list of graphics objects select 
Bid Ask Average Line. Press the colored button to change the color. In the Width box, set the width in pixels.

Add Symbol Alert (Chart menu)

[Link] - [Top]
Opens the Add Symbol Alert window. For more information, refer to Add Symbol Alert.

Open Time and Sales Window (Chart menu)

[Link] - [Top]
Opens a Time and Sales window for the chart.

Open Market Depth Window (Chart menu)

[Link] - [Top]
Opens a Market Depth window for the chart.

Replay Chart (Chart menu)

[Link] - [Top]
This is a submenu with the following commands:

Replay Chart (Control Panel) (Chart >> Replay Chart menu)

[Link] - [Top]
This command opens the Chart Replay window. For complete instructions, refer to Replaying Charts.

Play/Pause (Chart >> Replay Chart menu)

[Link] - [Top]
This command starts or pauses the replay of a chart.

Stop (Chart >> Replay Chart menu)

[Link] - [Top]
This command stops the replay of a chart and ends the replay mode.

Reset Replay Control Panel Window (Chart >> Replay Chart menu)

[Link] - [Top]
This command resets the position of the replay control panel window to the default which will put it on your 
primary monitor near the top left. 

This is necessary to do when the replay control panel window has become positioned offscreen which can have 
various causes. One such cause is when your monitor configuration has changed. And the previous position is no 
longer in a visible area of your monitors.

Reload and Recalculate (Chart menu)
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[Link] - [Top]
This command reloads all of the data from the chart data file on your disk drive and fully recalculates all studies on 
the chart. This does not cause any request of historical data from the remote Data or Trading service server.

Recalculate (Chart menu)

[Link] - [Top]
This command will fully recalculate all of the studies on the chart.

Only Symbols in Watch List (Chart menu)

[Link] - [Top]
When this option is checked, the Previous File, Next File, and Start Scan commands only cycle through symbols 
within the charts Associated Watch List. Otherwise, these commands cycle through all symbols you have a data 
file for in the Sierra Chart Data Files Folder.

Associated Watch List (Chart menu)

[Link] - [Top]
The documentation for the Associated Watch List can be found in the Using the Associated Watch List section.

Next File (Chart menu)

[Link] - [Top]
Refer to the Moving through the Symbols in the Associated Watch List section for complete documentation for this 
menu command.

Previous File (Chart menu)

[Link] - [Top]
Refer to the Moving through the Symbols in the Associated Watch List section for complete documentation for this 
menu command.

Scan Menu Commands (Chart >> Start Scan, Chart >> Stop Scan)

[Link] - [Top]
When using the Spreadsheet System/Alert study on a chart, you have specified a Simple Alert condition formula on 
a study in a chart, or you are using an Advanced Custom Study on a chart that uses the sc.SetAlert() function, then 
all of these System or Alert Conditions are continuously monitored on the last bar/column in a chart if the chart is 
open and will generate alerts when they are TRUE.

It is also supported to scan for these System or Alert Conditions among many symbols. This is explained below.

Scanning for a Condition in All of the Symbol Data Files

[Link] - [Top]
1. Go to the chart that has your System or Alert condition formula. Select Chart on the menu and make sure 

the Only Symbols in Watch List option is not checked.
2. Select Chart >> Start Scan on the menu. All symbols you have data for in the Sierra Chart Data Files 

Folder will be scanned for your System or Alert Condition.
3. When a scan is started, the chart data file for each symbol will be loaded and the studies will be calculated. 
4. If historical data needs to be downloaded for the symbol, that will be done if Sierra Chart is connected to 

the data feed and Global Settings >> General Settings >> Subscribe RT Data and Download Historical 
Data During Scan is enabled.

5. The interval between loading of chart data files is the same as the Chart Update Interval. This is set 
through Global Settings >> General Settings on the menu. 
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This can also be set on an individual chart to either decrease the speed of scanning or increase the speed of 
scanning. Refer to Chart Update Interval.

6. To stop the scan before it is completed, select Chart >> Stop Scan on the menu.
Scanning for a Condition in Symbols in the Associated Watch List

[Link] - [Top]
To scan for the System or Alert condition in the Associated Watch List for a chart:

1. If you have not already done so, set up an Associated Watch List for the chart by following the instructions 
for the Associated Watch List.

2. Go to the chart that has your System/Alert condition. Select Chart on the menu and make sure the Only 
Symbols in Watch List option is checked.

3. Select Chart >> Start Scan on the menu. Each symbol you have listed, will be scanned for your System/
Alert Condition formula.

4. When a scan is started, the chart data file for each symbol will be loaded and the studies will be calculated. 
5. If historical data needs to be downloaded for the symbol, that will be done if Sierra Chart is connected to 

the data feed and Global Settings >> General Settings >> Subscribe RT Data and Download Historical 
Data During Scan is enabled.

6. The interval between loading of chart data files is the same as the Chart Update Interval. This is set 
through Global Settings >> General Settings on the menu. 

This can also be set on an individual chart to either decrease the speed of scanning or increase the speed of 
scanning. Refer to Chart Update Interval. 

7. To stop the scan before it is completed, select Chart >> Stop Scan on the menu.
Enable Continuous Scanning (Chart menu)

[Link] - [Top]
When Enable Continuous Scanning is checked, when a scan is started with Chart >> Start Scan, it continues 
until Chart >> Stop Scan is selected.

You can control the scan rate through the Chart Update Interval.

Notes

[Link] - [Top]
If you start a scan on an Intraday chart, then only Intraday charts will be scanned. If you start a scan on a Historical 
Daily chart, then only Historical Daily charts will be scanned.

On charts where your System or Alert Condition formula is TRUE, Sierra Chart provides a text alert by adding a 
detailed message to the Alerts Log.

To open the Alerts Log select Window >> Alert Manager >> Alerts Log on the menu.

Linking (Chart menu)

[Link] - [Top]
This menu item contains submenus for quickly setting a Link Number to a chart, along with what items are linked.

For more information on Chart Linking, refer to Chart Linking.

Number (Chart >> Linking menu)

[Link] - [Top]
This submenu contains a submenu to select a link number for the current chart.
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Link None (Chart >> Linking >> Number menu)

[Link] - [Top]
Selecting this menu item removes any link number that may have been associated with the active chart.

Link 1 - Link 20 (Chart >> Linking >> Number menu)

[Link] - Top]
Selecting one of these menu items sets the active chart to the selected Link number.

Type (Chart >> Linking menu)

[Link] - [Top]
This submenu contains a submenu to select the items that will be linked through the selected Link Number.

Link Symbol (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Symbols.

Link Bar Period (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Bar Periods.

Link Scroll Position (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Scroll Positions.

Link Session Times (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Session Times.

Link Chart Studies/Graphs (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Chart Studies and Graphs.

Link Days to Load (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Days to Load.

Link Bar Spacing (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Bar Spacing.

Link Trade Window (Chart >> Linking >> Type menu)

[Link] - [Top]
Selecting this option sets the active Link Number to link Trade Window.

Link Vertical Scale (Chart >> Linking >> Type menu)



[Link] - [Top]
Selecting this option sets the active Link Number to link Vertical Scale.

Show Title Bar (Chart menu)

[Link] - [Top]
When the Show Title Bar menu option is enabled, which is the default, then a standard title bar will be displayed 
on the chart window. When this option is disabled, then the title bar will be removed from the chart.

This option is specific to each individual chart.

It is also supported to automatically hide the chart Title Bar and Scrollbar for charts that are not currently active. 
Refer to Auto Hide Charts Title Bar and Scrollbar. It is important to be aware of this option and disable it based on 
the warning given below.

Sierra Chart also supports detaching a chart window from the main window. Refer to Detaching and Attaching 
Chart Windows.

Important Warning: Removing the title bar from a chart is nonstandard. Sierra Chart support does not strongly 
advises against this. You very likely will run into visual and window problems, fully caused by the operating 
system, with a chart related to hiding a title bar. These are problems occurring within the Windows operating 
system. Although this capability is provided, it is provided because users ask for it. Use it at your own risk and 
suffer the consequences by using this option. When you have problems with it, do not contact Sierra Chart support. 
Sierra Chart support *will decline* any support request related to hiding the title bar. There are numerous issues 
reported by removing title bars. You will have problems. It is important to understand, that Microsoft are idiot 
programmers. And there are all kinds of problems with the Windows operating system.

Moving Chart Window

[Link] - [Top]
When the title bar on a chart is hidden, it is still possible to left click at the top of the window with your mouse 
pointer and move the window. To do this, you need to left click along the very top edge of the window and drag 
the window to the new location.

Resizing Chart Window from Top

[Link] - [Top]
When the title bar of a chart window is hidden, it is still possible to adjust the size of the window. Adjust the size 
of the window from the left, bottom, and right sides as you normally do by left clicking at the edge and dragging 
the window edge to the new size.

There is a special consideration to resize the chart window from the top edge. Since the top edge is now used to 
move the chart window when the title bar is hidden, it is necessary to left click and drag from the top left or top 
right edge of the chart window to adjust the size vertically from the top.

Show Scrollbar (Chart menu)

[Link] - [Top]
When the Show Scrollbar menu option is enabled, then a scrollbar will be displayed on the chart at the bottom. 
When this option is disabled, then the charts scrollbar will be hidden. To move the chart horizontally you will have 
to drag it using the Tools >> Hand tool.

When you remove a Scrollbar on a chart, and Tools >> Pointer is active, then clicking and dragging on a chart 
will cause the Hand tool to momentarily activate so the chart can be scrolled.

This option is specific to each individual chart.
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It is also supported to automatically hide the chart Title Bar and Scrollbar for charts that are not currently active. 
Refer to Auto Hide Charts Title Bar and Scrollbar.

Show Menu (Chart menu)

[Link] - [Top]
When this is enabled, the default, a detached chart window will have a menu displayed at the top of the chart 
window. When this option is disabled, the menu will not be displayed.

Show Menu has no affect when a chart is attached to the main Sierra Chart window.

When this option is disabled, then the menu can be restored by right clicking over the Region Data Line at the top 
of the detached chart below the title bar. A context menu item Show Menu will be listed. Select this to reenable 
the menu.

Another way to restore the menu is to select Global Settings >> Customize Chart Shortcut Menu. Add the 
Show Menu command. You will then be able to right-click on the detached chart and select that command.

When Global Settings >> General Settings >> GUI >> Application GUI >> Auto Hide Charts Title Bar and 
Scrollbar is enabled, then a detached chart will have its menu hidden automatically when the title bar is hidden 
when that chart window does not have the focus. When the detached chart window has the focus, the title bar and 
menu will be automatically displayed as long as Show Menu is enabled for the chart.

Bar Periods (Chart menu)

[Link] - [Top]
This submenu lists common Intraday chart bar periods that you can easily change to. 

It is fully supported to change the timeframe of chart bars to any timeframe per bar. More than what is listed on 
this submenu. There is full capability to use any timeframe per bar. Refer to Changing the Period of the Chart Bars.

For complete documentation, refer to Changing the Period of the Chart Bars.

Daily (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to Daily bar periods.

This command can also be used to change Intraday charts to one day per bar and still maintain the chart as an 
Intraday chart. This can be done by setting Chart >> Chart Settings >> Chart Data Type to Intraday Chart 
Only.

Weekly (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to Weekly bar periods.

This command can also be used to change Intraday charts to one week per bar and still maintain the chart as an 
Intraday chart. This can be done by setting Chart >> Chart Settings >> Chart Data Type to Intraday Chart 
Only.

Monthly (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to Monthly bar periods.
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Quarterly (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to Quarterly bar periods.

Yearly (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to Yearly bar periods.

1 Minute (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 1 minute bar periods.

5 Minutes (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 5 minute bar periods.

10 Minutes (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 10 minute bar periods.

15 Minutes (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 15 minute bar periods.

30 Minutes (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 30 minute bar periods.

1 Hour (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 1 hour bar periods.

2 Hours (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 2 hour bar periods.

3 Hours (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 3 hour bar periods.

4 Hours (Chart >> Bar Periods menu)

[Link] - [Top]
Changes the chart bars to 4 hour bar periods.



Custom (Chart >> Bar Periods menu)

[Link] - [Top]
Brings up the Chart Settings window to allow for changes to the Chart Bar Period.

Quickly Changing Bar Period (Chart menu)

[Link] - [Top]
This opens the Changing the Period of the Chart Bars page.

Perform Futures Symbol Rollover (Chart menu)

[Link] - [Top]
This command opens a window to perform a rollover of a futures symbol to the next contract month. For the 
complete documentation, refer to the Changing to a New Futures Contract Month page.

Update Chart Drawings to Current Symbol (Chart menu)

[Link] - [Top]
After performing a futures symbol rollover to the next symbol and if Chart >> Chart Settings >> Chart 
Drawings >> Show Chart Drawings for Different Symbols is disabled, then the Chart Drawings drawn by 
drawing Tools, will no longer be displayed on the chart.

It is necessary to update the symbols the Chart Drawings are associated with. To do this, select the Chart >> 
Update Chart Drawings to Current Symbol command. This will update drawings that follow the same pattern as 
the current futures symbol of the chart, to the current symbol of the chart.

After updating the symbol of the Chart Drawings, you may want to adjust the vertical coordinates of those Chart 
Drawings by the price difference between the previous and current futures contract. Refer to Adjusting Chart 
Drawings to Match Futures Contract Rollover Difference for instructions.

Show Rollover Dates (Chart menu)

[Link] - [Top]
Enabling this option will display a vertical bar at the location of the rollover dates for a Continuous Futures 
Contract.

For more information, refer to Displaying Rollover Transition Times and Contract Months.

Duplicate Chart (Chart menu)

[Link] - [Top]
This command duplicates a chart within the same Chartbook. One use of this is to create another chart which uses 
the chart you are duplicating as a "template". To duplicate a chart, follow the steps given below:

1. Select Chart >> Duplicate Chart on the menu.
2. Notice that the Chart Number (#) of the duplicated chart, changes to the next available number.
3. If you want to change the symbol of the duplicated chart, select Chart >> Chart Settings. Change the 

symbol in the Symbol box.
Duplicate Chart To Chartbook (Chart menu)

[Link] - [Top]
This command duplicates a chart in a Chartbook to another open Chartbook. One use of this is to create another 
chart which uses the chart you are duplicating as a "template".
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To duplicate a chart, follow the steps given below:

1. Open the Chartbook that you want to duplicate the chart to. 
2. Select Chart >> Duplicate Chart To Chartbook on the menu.
3. Select the destination Chartbook from the list in the displayed window and press the OK button. The 

Chartbook you are duplicating to must already be open. If you want to switch to this Chartbook after the 
chart is duplicated to it, then check the option named Switch to This Chartbook.

4. Notice that the Chart Number (the number after the # at the top of the chart) of the duplicated chart, may 
change to the next available number in the destination chartbook.

5. If you want to change the symbol of the duplicated chart, select Chart >> Chart Settings. Change the 
symbol in the Symbol box. 

6. If the duplicated chart is copying Chart Drawings from other charts (Chart >> Chart Settings >> Chart 
Drawings >> Copy Chart Drawings from Chart #'s is set), then you need to prefix those chart numbers 
with the source Chartbook name followed by a : character, to still have the chart Drawings copied. Refer to 
Copy Chart Drawings from Chart #'s. 

Duplicate All Charts to Chartbook (Chart menu)

[Link] - [Top]
This command duplicates all the charts in a Chartbook to another open Chartbook.

To duplicate all the charts from one chartbook to another, follow the steps given below:

1. Select Chart >> Duplicate All Charts to Chartbook on the menu.
2. Select the destination Chartbook from the list in the displayed window and press the OK button. The 

Chartbook you are duplicating to must already be open. If you want to switch to this Chartbook after the 
chart is duplicated to it, then check the option named Switch to This Chartbook.

3. Notice that the Chart Number (the number after the # at the top of the chart) of the duplicated charts, may 
change to the next available number in the destination chartbook.

4. If you want to change the symbol of a duplicated chart, select Chart >> Chart Settings. Change the 
symbol in the Symbol box. 

Detach/Attach Chart Window (Chart menu)

[Link] - [Top]
See the Detaching and Attaching Chart Windows documentation page.

Scale (Chart menu)

[Link] - [Top]
This submenu contains options for changing the vertical scale range.

For more information on these options, refer to Scale Range.

The following menu items are available:

Scale Range: Automatic (Chart >> Scale menu)

[Link] - [Top]
This sets the Scale Range for the active chart to Automatic.

Scale Range: Independent (Chart >> Scale menu)

[Link] - [Top]
This sets the Scale Range for the active chart to Independent.
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Scale Range: Constant Range (Chart >> Scale menu)

[Link] - [Top]
This sets the Scale Range for the active chart to Constant Range.

Scale Range: User Defined (Chart >> Scale menu)

[Link] - [Top]
This sets the Scale Range for the active chart to User Defined.

Auto Scale the Chart DOM (Chart >> Scale menu)

[Link] - [Top]
This will set the Scale Range to the Constant Range type without auto-centering and set the scale increment to the 
Tick Size.

For more information on this option, refer to Scaling the Chart DOM.

Interactive Scaling Mode (Chart menu)

[Link] - [Top]
This submenu contains the options for how the pointing device will interact with the Vertical Scale.

For more information on these options, refer to Interactive Scaling.

The following menu items are available:

Range (Chart >> Interactive Scaling Mode menu)

[Link] - [Top]
This sets the Interactive Scaling Mode for the active chart to Interactive Scale Range.

Move (Chart >> Interactive Scaling Mode menu)

[Link] - [Top]
This sets the Interactive Scaling Mode for the active chart to Interactive Scale Move.

Lock (Chart >> Interactive Scaling Mode menu)

[Link] - [Top]
This sets the Interactive Scaling Mode for the active chart to Interactive Scale Locked.

Reset Scales (Chart menu)

[Link] - [Top]
This command will reset all of the scales for all of the graphs and studies on the chart. This does not alter the Scale 
Window settings for a particular study or the main price graph. What it does is clear the changes you have made 
using Interactive Scale Range and Interactive Scale Move.

Reset Bar Size/Spacing/Scale (Chart menu)

[Link] - [Top]
This command affects the active chart.

This command resets the bar size which has been affected by Chart >> Decrease Bar Width / Increase Bar 
Width.
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This command resets the spacing between the bars to the default. The default spacing is set through Global 
Settings >> Graphics Settings >> Other >> Default Chart Bar Spacing. 

This command resets the vertical scale to the default for all of the graphs displayed in each of the Chart Regions 
with the chart.

Reset Child Window (Chart menu)

[Link] - [Top]
This command will reset the size and position of the following windows which are associated with the active chart. 
This is useful if these windows do not display when you open them because they have inadvertently been moved 
offscreen.

• Trade Window
• Time and Sales Window
• Market Depth Window 
• Compact Tool Values Window 
• Tool Values Window ( Global Settings >> Tool Settings >> General >> Save Tool Values Window 

Position for Each Chart is enabled)
Reset TPO Chart (Chart menu)

[Link] - [Top]
This command will clear all splits and merges which have been performed, when the TPO Profile Chart study is 
applied to the chart.

Hide Chart Drawings (Chart menu)

[Link] - [Top]
This command will hide all of the non-Advanced Custom Study Chart Drawings drawn with one of the Drawing 
Tools and prevent them from being displayed on the chart. It will have a checkmark by it when enabled.

This command does not hide Chart Drawings copied from other charts. For information about copying Chart 
Drawings from other charts, refer to Copy Chart Drawings from Chart #'s.

For additional information, refer to Hide/Show Chart Drawing.

If this command is unchecked and there are Chart Drawings that are not displayed but are in Tools >> Manage 
Chart Drawings Window, they could be for a different symbol. These Chart Drawings could be hidden because 
they could be for a different futures contract month and this is a problem when you perform a futures symbol 
rollover. In this case, enable Chart >> Chart Settings >> Show Chart Drawings for Different Symbols. Also refer to 
Allowing Lines and Other Chart Drawings From Other Contract Months to Appear on the Current Contract. 

Hide Drawings From Other Charts (Chart menu)

[Link] - [Top]
This command will hide all of the Chart Drawings drawn with one of the Drawing Tools that have been copied 
from other charts and prevent them from being displayed on the chart. It will have a checkmark by it when 
enabled.

For Chart Drawings copied from other charts, they can also be hidden in the source chart as well with Chart >> 
Hide Chart Drawings in the source chart, and then they will be hidden in the chart they are copied to if Chart >> 
Chart Settings >> Chart Drawings >> Show Hidden Drawings is unchecked.

For additional information, refer to Hide/Show Chart Drawing.

Goto Date/Time (Chart menu)
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[Link] - [Top]
This command will display a window which allows you to enter a Date and Time of a bar that you want to scroll 
the chart to. An exact Date-Time does not need to be entered. The chart will be scrolled to a position where the 
very last displayed bar contains the entered Date and Time. You can also use the shortcut keys displayed right of 
this command to quickly access this window.

When going to a particular Date-Time in a chart, any other charts that are linked to that chart and have enabled the 
Scroll Position linking option will be scrolled to the same Date-Time. For additional information, refer to Chart 
Linking. This allows the command to function for more than one chart.

Page Scroll Left (Chart menu)

[Link] - [Top]
This command scrolls the chart towards the older bars at the left, by the number of bars contained within the chart 
window.

Page Scroll Right (Chart menu)

[Link] - [Top]
This command scrolls the chart towards the newer bars at the right, by the number of bars contained within the 
chart window.

Bar Spacing (Chart menu)

[Link] - [Top]
This submenu lists items for increasing or decreasing the horizontal scale of the active chart.

For more information on these options, refer to Changing Bar Spacing.

The following submenu items are available:

Decrease Spacing (Chart >> Bar Spacing menu)

[Link] - [Top]
Decreases the bar spacing in the active chart window. Spacing can also be decreased using the Down Arrow key on 
your keyboard.

Increase Spacing (Chart >> Bar Spacing menu)

[Link] - [Top]
Increases the bar spacing in the active chart window. Spacing can also be increased using the Up Arrow key on 
your keyboard.

Large Decrease Spacing (Chart >> Bar Spacing menu)

[Link] - [Top]
Increases the bar spacing for the active chart window by a large amount.

Large Increase Spacing (Chart >> Bar Spacing menu)

[Link] - [Top]
Increases the bar spacing for the active chart window by a large amount.

Decrease Bar Width (Chart menu)

[Link] - [Top]
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This command decreases the width of the High to Low line of the chart bars.

A Control Bar button and Keyboard Shortcut can be set up for this command. 

To reset back to the default, use the Reset Bar Size/Spacing/Scale command.

Increase Bar Width (Chart menu)

[Link] - [Top]
This command increases the width of the High to Low line of the chart bars.

A Control Bar button and Keyboard Shortcut can be set up for this command. 

To reset back to the default, use the Reset Bar Size/Spacing/Scale command.

Goto Beginning of Chart (Chart menu)

[Link] - [Top]
This command will scroll the chart to the very beginning of the first loaded bar. You can also press the Home key 
on your keyboard.

Goto End of Chart (Chart menu)

[Link] - [Top]
This command will scroll the chart to the very end. You can also press the End key on your keyboard.

Scroll All Charts To End (Chart menu)

[Link] - [Top]
This command will scroll all of the open charts to the very end, in case they are scrolled back from the end.

Goto Spreadsheet (Chart menu)

[Link] - [Top]
Selecting this option will bring the first spreadsheet associated with the active chart, to the forefront, making it the 
active window.

*Last modified Wednesday, 07th August, 2024.
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Toggle Dark Mode 
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• Studies
• [Study Collection Files]
• Build Advanced Studies DLL

◦ File (Build Advanced Custom Studies DLL Window)
▪ File: Select Files
▪ File: Select Editor

◦ Build (Build Advanced Custom Studies DLL Window)
▪ Build: Remote Build
▪ Build: Build With Visual C++
▪ Build: Release All DLLs and Deny Load
▪ Build: Release Single DLL and Deny Load
▪ Build: Allow Load DLLs
▪ Build: Install Visual C++ Compiler

• New/Open Advanced Custom Study File
• Hide All Studies
• Unhide All Studies

Studies

[Link] - [Top]
See the Chart Studies documentation page.

[Study Collection Files]

[Link] - [Top]
On the Analysis menu you will find the names of all of your saved Study Collections. To save and use Study 
Collections, refer to the Study Collections section on the Chart Studies documentation page.

Build Advanced Studies DLL

[Link] - [Top]
Selecting this option opens the Build Advanced Custom Studies DLL window.

From this window an Advanced Custom Study DLL can be compiled either remotely or locally.

File (Build Advanced Custom Studies DLL Window)

[Link] - [Top]
The File menu lets you select the files to compile or set the editor that can be used for editing the files.

Select Files (Build Advanced Custom Studies DLL Window >> File)

[Link] - [Top]
This brings up the Select an Advanced Custom Studies file(s) window. Use this window to select a file or files to 
be compiled.

Select Editor (Build Advanced Custom Studies DLL Window >> File)

[Link] - [Top]
This brings up the Select a Text Editor Program window. Use this window to select a Text Editor to use when 
selecting Analysis >> New/Open Custom Studies File.

When selecting this option, there is a window that first asks if you are sure you want to make this change. Select 
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Yes to open the Select a Text Editor Program window, or select No to cancel this action.

Build (Build Advanced Custom Studies DLL Window)

[Link] - [Top]
The Build menu lets you select how you want to build a DLL, Load or Unload a DLL or all DLLs, or install Visual 
C++.

Remote Build (Build Advanced Custom Studies DLL Window >> Build)

[Link] - [Top]
Selecting Remote Build will start the Remote Build of the selected File(s). For more information, refer to step 19.9 
in Step-by-Step Instructions to Create an Advanced Custom Study Function.

Build With Visual C++ (Build Advanced Custom Studies DLL Window >> Build)

[Link] - [Top]
Selecting Build with Visual C++ will start a build of the selected File(s) using a locally installed version of Visual 
C++. This build method assumes that the Visual C++ program was installed previously using the Analysis >> 
Build >> Build Custom Studies DLL >> Install Visual C++ Compiler. For more information, refer to step 
19.10 in Step-by-Step Instructions to Create an Advanced Custom Study Function.

Release All DLLs and Deny Load (Build Advanced Custom Studies DLL Window >> Build)

[Link] - [Top]
Selecting Release All DLLs and Deny Load releases all custom DLLs that are being used by Sierra Chart. This 
allows a new copy of a DLL(s) to be directly copied into the Data Files Folder. For more information, refer to 
Modifying Advanced Custom Study Code.

Release Single DLL and Deny Load (Build Advanced Custom Studies DLL Window >> Build)

[Link] - [Top]
Selecting Release Single DLL and Deny Load opens the Choose DLL to Replace window that allows for 
selection of a single DLL file to be released from use. This allows a new copy of the DLL to be directly copied into 
the Data Files Folder. For more information, refer to Modifying Advanced Custom Study Code.

Allow Load DLLs (Build Advanced Custom Studies DLL Window >> Build)

[Link] - [Top]
Selecting Allow Load DLLs loads all in-use DLLs into Sierra Chart. This allows the study to be recalculated 
without having to exit the program. For more information refer to Modifying Advanced Custom Study Code.

Install Visual C++ Compiler (Build Advanced Custom Studies DLL Window >> Build)

[Link] - [Top]
Selecting Install Visual C++ Compiler will install the Visual C++ compiler that is to be used when Analysis >> 
Build Custom Studies DLL >> Build >> Build with Visual C++ is selected.

For more information see the Advanced Custom Study Interface and Language documentation page.

New/Open Advanced Custom Study File

[Link] - [Top]
This brings up the Enter or Select an Advanced Custom Studies File window. Use this window to select an 
existing file to edit, or enter a new filename to create and edit a new file.

After selecting a file to open, the file will be opened using the defined Custom Study Editor. To change the editor, 
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refer to Select Editor.

For more information see the Advanced Custom Study Interface and Language documentation page.

Hide All Studies

[Link] - [Top]
When this command is selected, all of the visible studies on the active chart will be hidden. For information about 
studies, refer to Chart Studies.

It is supported to add a keyboard shortcut or Control Bar button for this command. Refer to Keyboard Shortcuts 
and Control Bar. 

Unhide All Studies

[Link] - [Top]
When this command is selected, all of the studies on the active chart which are not currently visible and are hidden 
will then be made visible. For information about studies, refer to Chart Studies. 

It is supported to add a keyboard shortcut or Control Bar button for this command. Refer to Keyboard Shortcuts 
and Control Bar. 

*Last modified Wednesday, 22nd February, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Menu Commands >> Tools Menu

Tools Menu
All Chart Drawing tools and Chart Drawing modification tools are on the Tools menu. 

Refer to the Chart Drawing Tools documentation page for complete information about drawing tools and all of the 
commands found on this menu.

Any commands on the Tools menu which are not documented on the Chart Drawing Tools page are documented 
below. 

More Tools >> Log Drawing Statistics (Tools menu)

[Link] - [Top]
This command when selected will add to the Window >> Message Log, the number of drawings of each category 
and the total drawing time for those in milliseconds. Below is an example for the user drawn chart drawings:

(Symbol) #1 | User Drawn Chart Drawings Draw Time in Milliseconds: 0. Count: 0

*Last modified Thursday, 03rd March, 2022.
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◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Menu Commands >> Spreadsheet Menu

Spreadsheet Menu

• Spreadsheet >> Edit Formula
• Spreadsheet >> Number Format
• Spreadsheet >> Cell Properties
• Spreadsheet >> Change Font
• Spreadsheet >> Fix Row
• Spreadsheet >> Fix Column
• Spreadsheet >> Auto-Fit Width
• Spreadsheet >> Quote Spreadsheet
• Spreadsheet >> Find Symbol and Insert
• Spreadsheet >> Open Intraday Chart
• Spreadsheet >> Open Historical Chart
• Spreadsheet >> Add Sheet
• Spreadsheet >> Rename Sheet
• Spreadsheet >> Delete Sheet
• Spreadsheet >> Show Headings
• Spreadsheet >> Show Grid Lines
• Spreadsheet >> Show Scroll Bars
• Spreadsheet >> Auto-Calculate
• Spreadsheet >> Detach/Attach Spreadsheet
• Spreadsheet >> New View
• Spreadsheet >> Cut Value/Formula
• Spreadsheet >> Copy Value
• Spreadsheet >> Copy Formula
• Spreadsheet >> Paste
• Spreadsheet >> Undo
• Spreadsheet >> Clear Selection
• Spreadsheet >> Insert Row
• Spreadsheet >> Insert Column
• Spreadsheet >> Delete Row
• Spreadsheet >> Delete Column
• Spreadsheet >> Copy Down
• Spreadsheet >> Copy Right
• Spreadsheet >> Goto
• Spreadsheet >> Edit Comment
• Spreadsheet >> Show Comment
• Spreadsheet >> Hide Comment
• Spreadsheet >> Delete Comment

This page documents all of the commands available on the Spreadsheet menu.

Any of the commands listed here including the Copy and Paste commands can have Keyboard Shortcuts enabled 
for them. For instructions, refer to Customizing Keyboard Shortcuts.
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Spreadsheet >> Edit Formula

[Link] - [Top]
This command opens the Formula Editing box for the selected cell. If multiple cells are selected, it will be the cell 
that contains the highlight box. Enter or modify the formula or value and press OK.

Spreadsheet >> Number Format

[Link] - [Top]
This command opens the Value Format window. The Value Format setting only affects the selected cells. Select 
the desired Value Format and close the window.

Spreadsheet >> Cell Properties

[Link] - [Top]
This command opens the Cell Colors window. This is used to set the Text and Background color for the selected 
cells.

Spreadsheet >> Change Font

[Link] - [Top]
This command opens the window for changing the Font properties of the text displayed within Spreadsheet cells. 
The setting is specific to individual Spreadsheets.

Spreadsheet >> Fix Row

[Link] - [Top]
Enabling this menu item will split the current sheet so that the number of currently visible rows, up to and 
including the row of the active cell, will be fixed or frozen to the top of the sheet. This way, when scrolling to rows 
farther down in the sheet, the top rows will always remain visible.

Disabling this menu item will remove the existing row split on the sheet.

Spreadsheet >> Fix Column

[Link] - [Top]
Enabling this menu item will split the current sheet so that the number of currently visible columns, up to and 
including the column of the active cell, will be fixed or frozen to the left side of the sheet. This way, when scrolling 
to columns farther to the right in the sheet, the leftmost columns will always remain visible.

Disabling this menu item will remove the existing column split on the sheet.

Spreadsheet >> Auto-Fit Width

[Link] - [Top]
This command automatically adjusts the width of the selected Spreadsheet columns to fit the maximum width of 
the contents of any of the cells. To adjust a single column, click on the Column header or select multiple column 
headers by clicking and dragging with the Pointer across the column headers.

Spreadsheet >> Quote Spreadsheet

[Link] - [Top]
This option if checked, sets the current Sheet in the Spreadsheet to function as a Quote Spreadsheet. Otherwise, it 
is a normal Spreadsheet. As of version 1383 this applies to the current Sheet within a Spreadsheet and not to the 
entire Spreadsheet collection of Sheets.



A Quote Spreadsheet is a Spreadsheet where Quote Request Symbols in column A will request detailed quote data 
for the symbols. 

Column titles are also displayed on the first line for a Quote Spreadsheet. 

Refer to Quotes on Spreadsheets for complete details. 

Spreadsheet >> Find Symbol and Insert

[Link] - [Top]
This command is for inserting a Quote Request Symbol on a Spreadsheet from a list of available symbols, to obtain 
detailed quote data for the symbol that is continuously updating. 

This command will display a window that lists the available symbols for the connected Data or Trading service.

Choose the symbol from the list and press Insert to insert the symbol on the selected row on the active Sheet 
within the Spreadsheet window. 

This window may not list all of the available symbols. If you do not see the symbol listed, manually type it into the 
Selected Symbol box. When the symbol is inserted on the sheet, if you are connected to a real-time data feed, the 
current quote data for the symbol will be displayed if it is recognized by the real-time data feed.

Spreadsheet >> Open Intraday Chart

[Link] - [Top]
Opens the symbol for the selected quote line as an Intraday Chart. If the Chart is already open, the chart will be 
activated instead. Any cell along a quote line row for a symbol can be selected when using this Spreadsheet menu 
command. You can also easily access this command by right clicking with your mouse pointer anywhere along a 
quote line on a Spreadsheet.

Spreadsheet >> Open Historical Chart

[Link] - [Top]
Opens the symbol for the selected quote line as a Historical Chart. If the Chart is already open, the chart will be 
activated instead. Any cell along a quote line row for a symbol can be selected when using this Spreadsheet menu 
command. You can also easily access this command by right clicking with your mouse pointer anywhere along a 
quote line on a Spreadsheet.

Spreadsheet >> Add Sheet

[Link] - [Top]
This command adds one Sheet to the Spreadsheet.

Spreadsheet >> Rename Sheet

[Link] - [Top]
This command Renames the selected Sheet.

If you rename a Sheet being used by the Spreadsheet Study , the data will no longer be outputted to that sheet. 
When using the Spreadsheet study, sheet names need to begin with Sheet followed by a number with no spaces. 
Example: Sheet10.

The particular Sheet number that data from the chart is outputted to when using the Spreadsheet study, is the Chart 
Number, by default, or the Chart Data Output Sheet Number Spreadsheet Input setting.

Spreadsheet >> Delete Sheet
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[Link] - [Top]
The Delete Sheet command deletes the active Sheet in the active Spreadsheet window.

If a Sheet within a Spreadsheet window is reappearing after deleting it, then the only possibility is that there is a 
Spreadsheet study on one of the charts in one of the open Chartbooks, that is using that particular Sheet in the 
Spreadsheet window where it is reappearing.

If you see Sheet4 appear, then this would be caused by a Spreadsheet study on a chart with Chart Number #4 
(displayed at the top line of the chart), or the Spreadsheet Study Chart Data Output Sheet Number Study Input is 
set to 4 and is set to use that particular Spreadsheet window.

Spreadsheet >> Show Headings

[Link] - [Top]
This command displays or hides the Spreadsheet row and column headings. These are located at the left and top of 
the Spreadsheet window respectively.

Spreadsheet >> Show Grid Lines

[Link] - [Top]
This command displays or hides the Spreadsheet grid lines.

Spreadsheet >> Show Scroll Bars

[Link] - [Top]
This command displays or hides the spreadsheet scrollbars.

Spreadsheet >> Auto-Calculate

[Link] - [Top]
This command enables or disables automatic calculation in the Spreadsheet. Automatic calculation is enabled when 
this option is checked. Automatic calculation is disabled when this option is unchecked.

When a Spreadsheet is opened, all formulas in all Sheets within the Spreadsheet are recalculated. This initial 
calculation is important to ensure all values are current and correct. No assumptions are made about the state or 
correctness of any saved calculation values because the internal Spreadsheet component which does the 
calculations may have changed since when the Spreadsheet was last saved. 

This initial calculation is also needed to establish optimizations for subsequent calculations.

However, no calculations are made if the spreadsheet was saved with Auto-Calculate disabled.

Spreadsheet >> Detach/Attach Spreadsheet

[Link] - [Top]
This command will detach a Spreadsheet window which is attached to the Sierra Chart main window. It will then 
float as an independent window which is also listed on the Desktop taskbar. Or this command will attach the 
Spreadsheet window back to the main Sierra Chart window it is already detached from the main window.

Spreadsheet >> New View

[Link] - [Top]
This command creates a new Spreadsheet window which is a new view into the current active Spreadsheet 
window. 

This view can have a different Sheet and cell selected. It allows you to have more than one view into the same 
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Spreadsheet at once.

Spreadsheet >> Cut Value/Formula

[Link] - [Top]
This command cuts the selected cell or cells in the active Sheet of a Spreadsheet window to the operating system 
clipboard. They can then be pasted somewhere else within the Spreadsheet or in another program.

Spreadsheet >> Copy Value

[Link] - [Top]
This command copies the values of the selected cell or cells in the active Sheet of a Spreadsheet window to the 
operating system clipboard. They can then be pasted somewhere else within the Spreadsheet or in another program.

Spreadsheet >> Copy Formula

[Link] - [Top]
This command copies the formulas of the selected cell or cells in the active Sheet of a Spreadsheet window to the 
operating system clipboard. They can then be pasted somewhere else within the Spreadsheet or in another program.

Spreadsheet >> Paste

[Link] - [Top]
This command pastes the contents of the operating system clipboard to the active cell in the active Sheet of a 
Spreadsheet. 

If the contents of the clipboard contains data which spans multiple cells, then multiple cells will be filled in with 
this clipboard data. The top left cell will be the active cell.

Spreadsheet >> Undo

[Link] - Top]
This command will reverse the last action performed in the spreadsheet. The following are the only actions that can 
be undone:

If the last edit was performed on a different sheet than the one that is currently displayed, the system will display 
the sheet with the last edit and perform the undo action.

The following are the only items that can be undone. Anything not listed here is not available through the Undo 
function.

• Edits made in a cell
• Edits made to a cell's comment
• Edits made to both a cell and its comment through the expanded edit window
• The last Undo action (a Redo action)

Spreadsheet >> Clear Selection

[Link] - [Top]
This command clears the contents of the selected cell or cells in the active Sheet of a Spreadsheet.

Spreadsheet >> Insert Row

[Link] - [Top]
This command inserts a new row within the active Sheet in the Spreadsheet window where the selection box is or 
where the row is that is selected by clicking on the row header.



Spreadsheet >> Insert Column

[Link] - [Top]
This command inserts a new column within the active Sheet in the Spreadsheet window where the selection box is 
or where the column is that is selected by clicking on the column header.

Spreadsheet >> Delete Row

[Link] - [Top]
This command deletes the row within the active Sheet in the Spreadsheet window where the selection box is or the 
row that is selected by clicking on the row header.

Spreadsheet >> Delete Column

[Link] - [Top]
This command deletes the column within the active Sheet in the Spreadsheet window where the selection box is or 
the column that is selected by clicking on the column header.

Spreadsheet >> Copy Down

[Link] - [Top]
This command will copy the contents of the filled cells at the top of the selected range on a Spreadsheet down into 
the other selected cells in the range. 

To use this command, fill in the cells that you want to copy down. Select the cells that you filled and also all of the 
other cells that you want to copy into. Select the Copy Down command.

Spreadsheet >> Copy Right

[Link] - [Top]
This command will copy the contents of the filled cells at the left of the selected range on a Spreadsheet towards 
the right into the other selected cells in the range. 

To use this command, fill in the cells that you want to copy right. Select the cells that you filled and also all of the 
other cells that you want to copy into. Select the Copy Right command.

Spreadsheet >> Goto

[Link] - [Top]
Displays the Goto window. 

To go to a particular row, enter the row number. The selection box will go to that row specified. 

To go to a particular column, enter the column number. The selection box will go to that column specified. 

To go to a particular row and column, enter that cell address. The selection box will go to that cell specified.

Spreadsheet >> Edit Comment

[Link] - [Top]
The Edit Comment command allows both adding or editing a comment for the selected cell. When a cell has a 
comment, it has a little triangle at the lower left of the cell indicating this. Refer to the image below.

The color of the comment is controlled through the Spreadsheet Comment Marker Color, Spreadsheet 



Comment Text Color, Spreadsheet Comment Background Color settings in the Graphics Settings window. 

Spreadsheet >> Show Comment

[Link] - [Top]
The Show Comment command will show in plain view the comment that a cell contains, if it contains a comment.

Spreadsheet >> Hide Comment

[Link] - [Top]
The Hide Comment command will hide from plain view the comment that a cell contains, if it contains a 
comment.

Spreadsheet >> Delete Comment

[Link] - [Top]
The Delete Comment command will delete a comment that a cell contains, if it contains a comment.
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◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Menu Commands >> Window, CB and CW Menus

Window, CB and CW Menus
• CB Menu
• CW Menu
• Window Menu

◦ Cascade (Window)
◦ Tile Horizontally (Window)
◦ Tile Vertically (Window)
◦ Tile as Grid - Horizontally (Window)
◦ Tile as Grid - Vertically (Window)
◦ Maximize (Window)
◦ Minimize (Window)
◦ Restore (Window)
◦ Always on Top (Window)
◦ Window Always Visible (Window)
◦ Detach/Attach Window (Window)
◦ Hide Window (Window)
◦ Arrange Minimized Windows (Window)
◦ Hide All Trade Windows (Window)
◦ Restore All Trade Windows (Window)
◦ Control Bars >> Control Bar [1-8] (Window)
◦ Previous Chart (Window)
◦ Next Chart (Window)
◦ Previous Chartbook (Window)
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◦ Next Chartbook (Window)
◦ Message Log (Window)
◦ Disable Visible Message Logging (Window)
◦ Alert Manager (Window)
◦ Reset Windows (Window)
◦ Windows and Chartbooks (Window)
◦ Current Quote Window (Window)
◦ Chart Values Window (Window)
◦ Tool Values Window (Window)
◦ Show Compact Tool Values Window (Window)

• Chart or Spreadsheet Window Not Visible
• Unable to Resize or Move Window

CB Menu

[Link] - [Top]
CB stands for Chartbook. 

This menu lists all of the open Chartbooks. Select a Chartbook name from the list to activate that Chartbook.

CW Menu
[Link] - [Top]
The CW (Child Window or Chart Window) menu lists all of the Chart Windows and Spreadsheet Windows 
currently visible. Detached Chart and Spreadsheet Windows are also listed on the CW menu.

Chart Windows which are part of the the visible Chartbook but hidden are also listed.

Select a window name from this list to switch to that window. If a window is hidden, it will become visible when 
selecting it from this menu. This window does not display chart windows which are part of a Chartbook which is 
open but not currently active and visible Chartbook.

Window Menu

[Link] - [Top]
This section documents all of the available Window menu commands

Cascade (Window)

[Link] - [Top]
This command arranges all of the child windows which are part of the main Sierra Chart window in a cascade 
layout.

Tile Horizontally (Window)

[Link] - [Top]
This command arranges all of the windows within the main Sierra Chart window in a horizontal layout.

The order in which the child windows which are part of the main Sierra Chart window, are tiled is according to the 
order they are set in Window >> Windows and Chartbooks . So if you want want to change the child window 
tiling order, change the order of those windows in Window >> Windows and Chartbooks and select Tile 
Horizontally again.

If there any child windows which are minimized, there will be space reserved at the bottom of the main Sierra 
Chart window for the minimized windows, so the tiled windows will be above those minimized child windows at 
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the bottom. 

Tile Vertically (Window)

[Link] - [Top]
This command arranges all of the windows within the main Sierra Chart window, in a vertical layout.

The order in which the child windows which are part of the main Sierra Chart window, are tiled is according to the 
order they are set in Window >> Windows and Chartbooks . So if you want want to change the child window 
tiling order, change the order of those windows in Window >> Windows and Chartbooks and select Tile 
Vertically again.

If there any child windows which are minimized, there will be space reserved at the bottom of the main Sierra 
Chart window for the minimized windows, so the tiled windows will be above those minimized child windows at 
the bottom. 

Tile as Grid - Horizontally (Window)

[Link] - [Top]
This command arranges the windows in a grid arrangement. The columns will have the same number or more 
windows as the rows.

If the Use Windows Custom Grid Layout on the Global Settings >> General Settings >> Windows >> Window 
Tiling tab is selected, then the number of Rows and Columns is determined from the values in the Windows Grid 
Row Count and Windows Grid Column Count settings.

The order in which the child windows which are part of the main Sierra Chart window, are tiled is according to the 
order they are set in Window >> Windows and Chartbooks . So if you want want to change the child window 
tiling order, change the order of those windows in Window >> Windows and Chartbooks and select Tile as Grid 
- Horizontally again.

If there any child windows which are minimized, there will be space reserved at the bottom of the main Sierra 
Chart window for the minimized windows, so the tiled windows will be above those minimized child windows at 
the bottom. 

Tile as Grid - Vertically (Window)

[Link] - [Top]
This command arranges the windows in a grid arrangement. The rows will have the same number or more 
windows as the columns.

If the Use Windows Custom Grid Layout on the Global Settings >> General Settings >> Windows Window >> 
Tiling tab is selected, then the number of Rows and Columns is determined from the values in the Windows Grid 
Row Count and Windows Grid Column Count settings.

The order in which the child windows which are part of the main Sierra Chart window, are tiled is according to the 
order they are set in Window >> Windows and Chartbooks . So if you want want to change the child window 
tiling order, change the order of those windows in Window >> Windows and Chartbooks and select Tile as Grid 
- Vertically again.

If there any child windows which are minimized, there will be space reserved at the bottom of the main Sierra 
Chart window for the minimized windows, so the tiled windows will be above those minimized child windows at 
the bottom. 

Maximize (Window)

[Link] - [Top]
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This command maximizes the active child window of the main Sierra Chart window.

Minimize (Window)

[Link] - [Top]
This command minimizes the active child window of the main Sierra Chart window.

Restore (Window)

[Link] - [Top]
This command puts the active child window of the main Sierra Chart window in a Normal or Restored state.

Always on Top (Window)

[Link] - [Top]
This command only applies to charts which are detached from the main application window. When this option is 
checked, the detached chart window will always be on top of any other windows on your system. Refer to 
Detaching and Attaching Chart Windows for instructions to detach a chart. 

Always on top also applies to Trading DOM windows. These are detached windows as well.

This command must be used from the detached window itself. It cannot be used from the main Sierra Chart 
window menu.

Window Always Visible (Window)

[Link] - [Top]
This command applies to charts windows. And it applies to Spreadsheet windows when they are being referenced 
by a Spreadsheet Study on a chart. 

When this option is checked, indicating it is enabled, then a chart or Spreadsheet window will always remain 
visible even when it is part of a Chartbook that is not currently the active Chartbook. 

This allows you to share a chart or Spreadsheet among multiple Chartbooks. The chart still belongs to its own 
Chartbook, but it still remains visible when another Chartbook is active.

Detach/Attach Window (Window)

[Link] - [Top]
This command applies to Chart, Spreadsheet, and Trading DOM windows. When this command is selected, if the 
Chart, Spreadsheet or Trading DOM window is currently attached to the main Sierra Chart window it will be 
detached. Otherwise, it will be reattached.

In the case of a detached window which you want to reattach to the main window, select the Detach/Attach 
Window command on the Window menu of the detached window. 

For further information, refer to Detaching and Attaching Chart/Spreadsheet Windows.

Hide Window (Window)

[Link] - [Top]
When this command is selected, the active Chart window will be hidden. It will remain hidden even when the 
Chartbook it is contained in is reopened.

The general purpose to hide a Chart window is to keep it out of the way if it is not normally used and to greatly 
minimize CPU usage from it related to graphics output.
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To make that Chart window visible again, select it from the CW menu. 

When using the Previous Chart or Next Chart Window menu commands, hidden charts will be skipped. 

In order to conserve operating system resources related to window objects when a chart is hidden, enable Global 
Settings >> General Settings >> Destroy Chart Windows when Hidden. 

Arrange Minimized Windows (Window)

[Link] - [Top]
This command arranges all of the minimized window icons within the Sierra Chart desktop

Hide All Trade Windows (Window)

[Link] - [Top]
This command hides all of the visible trading related windows listed below, except for the Trade Windows for 
charts.

• Trade >> Trade Orders Window
• Trade >> Trade Positions Window
• Trade >> Trade Activity Log
• Trade >> Trade Service Log

Restore All Trade Windows (Window)

[Link] - [Top]
This command makes all of the trading related windows that were hidden with Hide All Trade Windows, visible 
again.

Control Bars >> Control Bar [1-8] (Window)

[Link] - [Top]
Refer to Window >> Control Bars >> Control Bar [1-8].

Previous Chart (Window)

[Link] - [Top]
This command will activate and display the previous chart in the visible Chartbook. 

To set up a keyboard shortcut for this, refer to Customize Keyboard Shortcuts.

To use the Control Bar for this command, refer to Control Bar.

Another method to activate a chart is by using the MDI Window Tabs.

This command does not iterate among charts that are not part of the active Chartbook which have been made 
visible across Chartbooks through the Window >> Window Always Visible command. 

The order in which charts are iterated through, is the order in which the charts are listed in Windows and 
Chartbooks. The order of the charts can be changed through that window. 

Next Chart (Window)

[Link] - [Top]
This command will activate and display the next chart in the visible Chartbook. 
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To set up a keyboard shortcut for this, refer to Customize Keyboard Shortcuts.

To use the Control Bar for this command, refer to Control Bar.

Another method to activate a chart is by using the MDI Window Tabs.

This command does not iterate among charts that are not part of the active Chartbook which have been made 
visible across Chartbooks through the Window >> Window Always Visible command. 

The order in which charts are iterated through, is the order in which the charts are listed in Windows and 
Chartbooks. The order of the charts can be changed through that window. 

Previous Chartbook (Window)

[Link] - [Top]
This command will activate and display the previous chartbook and hide the currently visible chartbook. If there is 
only one visible chartbook, then this command will not do anything. You can also use the keyboard shortcut that is 
displayed on the menu or add a Control Bar button under Global Settings >> Customize Control Bar for this 
command.

Next Chartbook (Window)

[Link] - [Top]
This command will activate and display the next chartbook and hide the currently visible chartbook. If there is only 
one visible chartbook, then this command will not do anything. You can also use the keyboard shortcut that is 
displayed on the menu or add a Control Bar button under Global Settings >> Customize Control Bar for this 
command.

Message Log (Window)

[Link] - [Top]
This command will display or hide the Message Log window.

Disable Visible Message Logging (Window)

[Link] - [Top]
By default, this command is disabled. This command can be enabled, and it will prevent any messages from being 
added to the Message Log window. If the Message Log is set to be written to a file, the file writing will still occur 
on another thread even when this command is enabled.

Alert Manager (Window)

[Link] - [Top]
This command will display or hide the Alert Manager window. 

Reset Windows (Window)

[Link] - [Top]
This command resets the main chart window, all Values Windows, and the log windows to their default positions 
and size. Use this command if any of the windows are not visible. If the main window is not visible but shows up 
on your taskbar, then right click over the Sierra Chart icon on the taskbar and select Maximize. You can then select 
Reset Windows from the window menu.

Windows and Chartbooks (Window)

[Link] - [Top]
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The Windows and Chartbooks command opens a window with a list of all of the open Chartbooks and all of the 
charts contained within each Chartbook. 

Both attached and detached charts will be listed. Double-click with your Pointer on a window in the list, or 
highlight the window in the list and press OK to close the Windows and Chartbooks window and activate the 
chart.

Use the Move Up and Move Down buttons to reorder the chart windows to control the order in which the chart 
windows exist within the Chartbook. When the Chartbook is opened, they will be opened according to this order 
and when using the Tile Horizontally and Tile Vertically commands, this is the order that the windows will be 
tiled. 

To uniquely identify chart windows which have the same symbol you will see the unique Chart Number (#) 
displayed for each chart in the list.

You can also go to a chart and select Chart >> Chart Settings >> Display >> Chart Display Items. In the Title 
Bar Name box, enter some unique descriptive text. This unique descriptive text will be displayed after the Symbol 
description text for a chart window in the list of Windows in the Windows and Chartbooks window, to help you 
identify which particular chart window each one is.

Current Quote Window (Window)

[Link] - [Top]
This command displays or hides the Current Quote Window. 

The Current Quote Window displays the current daily session prices for the symbol while connected to the data 
feed. This includes the Date-Time, Open, High, Low, Last, Last Size, Volume, Number of Trades, Bid, Ask, Bid 
Size, Ask Size, and Ask Bid Difference, and Open Interest. 

If this window does not appear when this command is checked on the menu, then select Window >>Reset 
Windows to restore its default position and size. 

Chart Values Window (Window)

[Link] - [Top]
Displays or hides the Chart Values Window. The Chart Values Window displays the value for each Subgraph of 
every study graph on the chart and the main price graph values, for the last displayed column. 

The Chart Values Window can be positioned anywhere on your desktop. If it does not display when you select 
Window >> Chart Values Window, then select Window >> Reset Windows . After this, open it again with 
Window >> Chart Values Window. 

The contents of this window can be customized. Refer to the Hiding Study and Main Price Graph Names and 
Values from the Values Windows and Region Data Line help topic.

The background color of this window is set by the Chart Background color. The Chart Background color set 
through the Graphics Settings window. The colors of the lines in the Chart Values window depend upon the Chart 
Text color and the study colors. The Chart Text color is also set through the Graphics Settings window. To change 
the color of studies, refer to the Chart Studies page.

Tool Values Window (Window)

[Link] - [Top]
Displays or hides the Tool Values Window. The Tool Values Window displays the value for each Subgraph of 
every study graph on the chart and the main price graph values, at the column pointed to with one of the drawing 
Tools. Additional data relating to the drawing tool you are using is also displayed in this window. The Tool Values 
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Window is especially useful to use with the Chart Values/Crosshair tool.

For more information about the Tool Values Window, refer to the Viewing Tool and Chart Data When Using 
Tools section on the Tools documentation page.

If this window does not appear when this command is checked on the menu, then select Window >>Reset 
Windows to restore its default position and size. 

The background color of this window is set by the Chart Background color. The Chart Background color set 
through the Graphics Settings window. The colors of the lines in the Chart Values window depend upon the Chart 
Text color and the study colors. The Chart Text color is also set through the Graphics Settings window. To change 
the color of studies, refer to the Chart Studies page.

Show Compact Tool Values Window (Window)

[Link] - [Top]
When this option is enabled, then the Compact Tool Values Window will be displayed when you are using a 
Drawing Tool or the Chart Values Tool. 

The Compact Tool Values Window displays the value for each Subgraph for the first study or the main price 
graph in the Chart Region that you are currently pointing to when using one of the Drawing Tools. Additional data 
relating to the Drawing Tool you are using is also displayed in this window. 

When Global Settings >> Tool Settings >> Save Compact Tool Values (CTV) Window Position for Each 
Chart is enabled, the Compact Tool Values Window position will be saved and restored for individual charts. 
Otherwise, it maintains a global position. 

You can click on the Compact Tool Values Window with your Pointer and drag it anywhere on the chart. 

For more information about the Compact Tool Values Window, refer to the Viewing Tool and Chart Data When 
Using Tools section on the Chart Drawing Tools documentation page.

Chart or Spreadsheet Window Not Visible

[Link] - [Top]
If after opening a Chartbook, you find that not all Chart or Spreadsheet Windows are not visible, then you can find 
these windows under the CW menu. 

One method to bring the windows into view is to select Window >> Cascade. If you still cannot see a particular 
window, then select it from the CW menu and then select Window >> Maximize.

Unable to Resize or Move Window

[Link] - [Top]
Make sure the windows have a title bar. Do not remove the title bars.

In the case of a chart, to put the title bar back, enable Chart >>Show Title Bar from the Chart or Trading DOM 
menu. You will then be able to move the window normally through the title bar. And you will have the Minimize, 
Restore and Maximize buttons at the top right of the window. 

Users should not remove title bars or menus unless they understand the consequence of removing these. And the 
various malfunctions of these windows which can and will occur at the Windows operating system level when 
these get removed. 
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Home >> (Table of Contents) Menu Commands >> Help Menu

Help Menu
Descriptions for the various menu commands on the Help menu are listed below.

Getting Started

This command will take you to the Getting Started, Opening Charts and Basic Trading documentation.

Table of Contents

This command will take you to the Table of Contents of the Online Documentation.

Support

This command will take you to the section on the website that lists the our Support Options.

Support Board

This command will take you to the Support Board, and automatically log you in.

Data/Trade Services

This command will take you to the section on the website that lists the supported Data/Trade Services.

Website

This command will take you to the Sierra Chart home page.

Account Control Panel

This command will automatically log you into your account on the website and take you to the Account Control 
and Management Panel page for your account.

Add Usage Credit

This command will automatically log you into your account on the website and take you to the Add Usage Credit 
page for your account.

Download Current Version

This command will download the current version of Sierra Chart. The download will occur in the background. 
When it is completed the Sierra Chart installer will be automatically started. Follow through the given prompts to 
complete the installation. If there is no new version available, then the Message Log will display a message 
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indicating this.

Download Prerelease

This command will download the latest prerelease version of Sierra Chart. The download will occur in the 
background. When it is completed the Sierra Chart installer will be automatically started. Follow through the given 
prompts to complete the installation. The latest prerelease will always be downloaded and installed with this 
command even if you already have the latest prerelease installed.

Download Latest Non-.NET Version

This command will download the latest version of Sierra Chart that does not use the Microsoft CLR (common 
language runtime) programming framework, also known as .NET. This is a more lightweight version, however at 
the time of this writing it does have some limitations.

Downgrade Instructions

This command will take you to the section on the website to install a previous version.

Accept Remote Assistance

This command will download the Remote Assistance client by Sierra Chart and start it up automatically.

Download Remote Assistance

This command will download the Remote Assistance client by your default browser.

About

Displays a window that shows the Sierra Chart version number, Account Name and Service Package.
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Shortcut Menus
Shortcut menus can be displayed by right clicking within Sierra Chart. There are various places where this is 
possible. They are as follows: The main Sierra Chart window in the area where no charts are displayed. 
Spreadsheets windows. Charts windows. Chart Drawings on charts. The chart Values Scale on the right side of the 
chart. Control Bars. Edit boxes in Settings Windows. Shortcut menus contain commands which are found on the 
main Sierra Chart window menu which are specific to the object you have right clicked on. They may also contain 
commands which are not found on the main Sierra Chart window menu.

Some of the shortcut menus are customizable. This is done through the Global Settings menu. For more 
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information, refer to Global Settings Menu.

*Last modified Wednesday, 22nd February, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1b/indexf01a.html?page=doc/GlobalSettingsMenu.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa1cf.html?page=doc/Packages.php


◦ Account Password Reset
• Support

◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Managing Symbol Data >> Chart Data and Chart Data Files

Chart Data and Chart Data Files
• Notes About Chart Data Files
• Renaming Chart Data Files
• Deleting a Chart Data File
• Deleting Market Depth Data File
• Correcting Letter Case of Symbols
• When Intraday Data Files Are Updated
• Volume Data
• Bid Volume and Ask Volume
• Simulate Trades to Match Daily Volume
• Deleting and Re-Downloading Data for Multiple Charts
• Locating Missing Data in Charts
• Large Volume Trades
• Cleaning Up Old and Unused Symbols for Efficiency
• Completeness of Bar Data and Volume in Chart
• Reducing Number of Symbols Being Tracked by Sierra Chart
• The Meaning of the [M] Designation after a Symbol
• Forex Tick Sizes
• Improving Performance of Loading Chart Data (Opens in new page)

Notes About Chart Data Files

[Link] - [Top]
Chart data files for both Historical Charts and Intraday Charts are stored in the Sierra Chart Data Files Folder 
which is set through Global Settings >> General Settings >> Paths. By default this is the Data subfolder in the 
folder where Sierra Chart is installed to on your computer system.

Historical Daily data files have a dly file extension.

Intraday data files have a scid file extension.

In the case of Intraday data files, by default they are compressed using the operating system file compression. 
When you look at these files through the File >> Open Historical/Intraday Chart window or through Windows 
Explorer, you will notice that the filename is in blue indicating they are compressed. If the filename is in black, 
then the file is not compressed.

Renaming Chart Data Files
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[Link] - [Top]
Chart data is stored in files. Each symbol has its own file. These files are called chart data files. 

To rename a file, follow these instructions below.

1. Disconnect from the data feed by selecting File >> Disconnect on the menu.
2. Select File >> Close All Chartbooks on the menu. Press Yes to save if prompted.
3. Select File >> New/Open Historical Chart or File >> New/Open Intraday Chart on the menu. Select the 

specific chart data file for the symbol you want to rename in the list.
4. Press the Rename button.
5. Type the new symbol. Make sure the file extension still is part of the filename. Historical Daily chart data 

files use the extension: dly and Intraday data files use the extension: scid. 

Example: Stock symbol ABCD has changed to ABC. Rename ABCD to ABC.
6. Press OK.
7. Do this for each chart data file for each symbol you need to rename. When you are done, press the Cancel 

button on the Open File window.
8. After renaming a symbol you will need to change the symbol of your charts that are using the old symbol to 

the new symbol. To do this, go to the chart, select Chart >> Chart Settings on the menu. Type the new 
symbol into the Symbol box or select one from the list opened with the Find button. For complete 
instructions, refer to Changing the Symbol of a Chart documentation page.

9. To have your chart drawings (Lines, Rays, Text...) from the prior symbol display on the new symbol, then 
enable the Show Chart Drawings for Different Symbols option in Chart Settings. 

10. Press OK to close the Chart Settings window.
11. Select Global Settings >> Intraday File Update List on the menu. If you have added the renamed 

symbols to this list previously, then you need to modify those symbols to the new symbol you are charting. 
To do this, click on the symbol in the Symbols List, modify the symbol displayed in the Symbol box, do 
this for each symbol, and press OK when finished.

12. Connect to the data feed by selecting File >> Connect to Data Feed on the menu. 

Deleting a Chart Data File

[Link] - [Top]
1. To ensure the chart data file you will deleting does not come back, you first need to do 2 things. Skip this 

step if you want to keep the charts, but just delete the chart data file in order to get fresh data or for other 
reasons. 

1. Select Global Settings >> Intraday File Update List on the menu. If the symbol of the file you 
want to delete appears on the list, highlight it and press the Delete button.

2. Select Window >> Windows and Chartbooks on the menu. From this window look at each 
Chartbook and see if there is a chart for the symbol you want to delete. 

If there is a chart for the symbol, then select it and press OK. This will activate the chart. To remove 
the chart from the Chartbook, select File >> Close Active Window on the menu. Repeat this step 
until you no longer find any charts for the symbol you want to delete. 

3. Select File >> Save All to save your Chartbooks after removing the charts.
2. Disconnect from the data feed by selecting File >> Disconnect on the menu.
3. Close the Chartbooks by selecting File >> Close All Chartbooks.
4. Select File >> New/Open Historical Chart or File >> New/Open Intraday Chart on the menu depending 

upon whether you want to delete a Historical chart data file or an Intraday chart data file. 
5. Select the symbol in the list of chart data files.
6. Press the Delete button to delete the file. Press Yes to confirm. 
7. Click on Cancel to close the Open File window.
8. Connect to the data feed by selecting File >> Connect to Data Feed on the menu.
9. Reopen the Chartbooks through the File menu. 

Deleting a Market Depth Data File
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[Link] - [Top]
Sierra Chart maintains historical market depth data when using the Market Depth Historical Graph study. Or when 
the Record Market Depth Data option is enabled for the Symbol in the Global Settings >> Symbol Settings 
window. 

Follow the instructions below to delete unneeded market depth data files. This may be a good idea to do 
periodically because these files can use a lot of space on your permanent storage system.

1. Determine what the Sierra Chart Data Files Folder path is through Global Settings >> General Settings. 
2. Disconnect from the data feed by selecting File >> Disconnect on the menu.
3. Through your operating system file manager, go to the Sierra Chart Data Files Folder that you determined 

the path of above. Within that folder there will be a MarketDepthData subfolder. Open that folder.
4. All of the market depth data files will be located in there. The file name contains the symbol of the chart 

and the date of the file. Example: ESM17.2017-04-18.depth. The dates are relative to UTC time. Delete the 
files that you no longer require.

5. After you are done deleting the files, connect to the data feed by selecting File >> Connect to Data Feed 
on the menu.

Correcting Letter Case Of Symbols
[Link] - [Top]
In the case where a Data or Trading service has case sensitivity for Symbols, it is essential that the case of the 
symbols is correct. 

This is not a problem when you choose symbols through the File >> Find Symbol window. If you manually type 
in symbols, you must make sure the letter case of them is correct according to the symbol specifications for the 
Data or Trading service you are using.

If you have used an incorrect letter case for symbols, this can cause the market data requests and order submissions 
to get rejected. This will prevent charts from updating, prevent the quotes on Quote Boards from updating, and 
cause rejected orders.

Follow the below procedure to correct the letter case of symbols which are incorrect. Generally this is an 
uncommon issue and is a rarely required procedure.

1. Select File >> Disconnect. 
2. If you have any Quote Boards which are open which contain Symbols with incorrect letter case, then 

correct the letter case of those Symbols by selecting Settings >> Set Symbols on the Quote Board menu.
3. Select Global Settings >> Intraday File Update List. Check all of the symbols in that list, if any, and 

make sure the letter case of them is correct. 
4. Select Window >> Windows and Chartbooks on the menu. This window will let you see all of your open 

Chartbooks and charts within those Chartbooks. Go through each of the open Chartbooks and go to each 
chart within the Chartbook which has a Symbol which is of the incorrect letter case.

5. When a chart that has a Symbol with an incorrect letter case is active, select Chart >> Chart Settings.
6. In the Symbol box, choose the correct symbol by pressing the Find button beside it and selecting the 

correct symbol.
7. Press OK.
8. It is essential, that every single chart and Quote Board that has a Symbol with an incorrect letter case, has 

the Symbol corrected to be of the proper case. Otherwise you will continue to have the same problem.
9. Select File >> Close All Chartbooks.
10. Select File >> New/Open Intraday Chart.
11. Rename the listed chart data files, which have an incorrect letter case.
12. Select File >> New/Open Historical Chart. 
13. Rename the listed chart data files, which have an incorrect letter case.
14. Select File >> Connect to Data Feed.

When Intraday Data Files Are Updated



[Link] - [Top]
Historical data is downloaded to an Intraday chart data file and current trade data is written to the file only when 
the chart data file is open or the symbol is added to the Intraday File Update List. 

When historical Intraday data is downloaded to a chart data file, it is only the data that is missing from the last 
Date-Time in the file to the present time. 

Select Global Settings >> Intraday File Update List on the menu to add files to this list.

If the Data or Trading service Sierra Chart is connected to does not provide streaming real-time or delayed data, 
then Intraday charts will not automatically be kept up-to-date. This applies to the Sierra Chart Historical Data 
service . You will need to select File >> Disconnect and File >> Connect to Data Feed to cause a historical data 
download for the Intraday charts so they will be up-to-date.

Volume Data

[Link] - [Top]
Not all symbols from a Data or Trading service will provide historical and real-time volume data. This would 
include some cash indexes and the Forex and CFD markets. Futures and stock markets will provide historical and 
real-time volume data.

If a Data or Trading service provides historical volume data for a particular symbol, then it will be available in 
real-time also for that same symbol. 

If the Data or Trading service does not provide historical volume data, then it will not be available in real-time 
either.

In the case where there is no historical volume data available either historically or in real-time, Sierra Chart will set 
the volume to 1 for every trade received in real-time. Or in the case of the Forex markets, for every Bid and Ask 
price received in real-time. This is commonly known as Tick Volume. 

When using the Sierra Chart Real-Time and Historical Forex/CFD Data Service and other Forex Data/Trading 
services, the volume data is Tick Volume where each new Bid and Ask price update received causes the volume to 
be incremented by 1.

It is a substitute for the lack of actual volume data. Although, it is not true volume data. 

To know that an Intraday chart uses Tick volume, add both the Volume and Number of Trades studies to the chart. 
You will see that they have equal values at each chart bar. 

In the case where Sierra Chart is using 1 for volume on the price data received in real-time, you will not see any 
volume data at all for the bars in the chart downloaded from historical data unless the data comes from the Sierra 
Chart historical data servers which will be the case for the Sierra Chart Real-time and Historical Forex/CFD Data 
Service, the Sierra Chart Real-time Exchange Data Feed, and the Denali Exchange Data Feed.

Bid Volume and Ask Volume

[Link] - [Top]
Throughout the Sierra Chart documentation and functionality you will see references to Bid Volume and Ask 
Volume.

Bid Volume is the volume of trades that occurred at the Bid price or lower. Usually this is in relation to the volume 
for a chart bar. 

Ask Volume is the volume of trades that occurred at the Ask price or higher. Usually this is in relation to the 
volume for a chart bar.
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In the case where the trade occurs between the Bid and Ask, it is considered to be at the Bid price, if it traded lower 
than the price before. Or if it traded at the same price as before, then when looking back through trades, the last 
time there was a trade at a different price, that trade was down compared to the previous price. The opposite is true 
if a trade occurs at a higher price and is between the Bid and Ask prices. It will be considered at the Ask if it traded 
higher than the previous price.

Bid Volume and Ask Volume only are available for Intraday charts. Not for Historical Daily charts.

Bid Volume and Ask Volume volume is not always available historically with all supported Data and Trading 
services. For more information, refer to Historical Bid Volume and Ask Volume.

In the case of the Forex markets where there are only Bid and Ask prices and not last trade prices, Bid Volume and 
Ask Volume are determined by comparing the midpoint price, the price between the Bid and the Ask, to the prior 
midpoint price. If the midpoint price increases, then this is considered an Ask trade and Ask Volume is 
incremented by 1. If the midpoint price decreases, then this is considered a Bid trade and the Bid volume is 
incremented by 1. 

The determination of Bid Volume and Ask Volume with Data/Trading services that only transmit the Bid price as 
the last trade price, is not going to be accurate. Most if not all of the volume will be assigned to Bid Volume. This 
would be true with IQ Feed and OEC. This is not the case with the Sierra Chart Real-Time and Historical 
Forex/CFD Data Service.

Simulate Trades to Match Daily Volume

[Link] - [Top]
For Interactive Brokers, there are simulated trades generated by Sierra Chart in response to Daily Volume 
messages received from the data feed which are used to make up for missing trades not transmitted by the data 
feed. 

Daily Volume messages for a symbol sent by the data feed indicate the total Daily Volume for the trading day at 
the current moment. These are frequently sent messages. They may be sent with every trade or sent every few 
seconds. 

When a Daily Volume message is received from the data feed, Sierra Chart calculates the difference between this 
Daily Volume message and the prior Daily Volume. If the sum of the volumes for the insectionidual trades 
received since the prior Daily Volume message is less than that needed to match the current Daily Volume 
message, then a simulated trade is generated with the volume needed to fill in the difference. The price of this 
simulated trade, is the last trade price received. The volume of this simulated trade, is the quantity of the difference 
as explained. 

This inserted trade will be considered to be at the Bid price if the price of the simulated trade is at the current Bid 
price or lower. Or it will be considered to be at the Ask price if the price of the simulated trade is at the current Ask 
price or higher. If it is considered at the Bid, then the volume will be added to the BidVolume for the data record. 
If it is considered to be at the Ask, then the volume will be added to the AskVolume for the data record.

When using the Interactive Brokers Trading service, this functionality to simulate a trade in order for the Intraday 
chart volume to match the Daily Volume messages, has shown to cause volume spikes in Intraday charts. 
Therefore, this can be disabled for Interactive Brokers. To disable this, set Global Settings >> Data/Trade 
Service Settings >> Service Setting >> Simulate Trades to Match Daily Volume to false. 

However, for years, even if you disabled this option, upon reconnecting to the data feed it would be automatically 
re-enabled and set to true. It is possible to keep this option permanently set to false by updating to version 2152. 

Deleting and Re-Downloading Data for Multiple Charts

[Link] - [Top]
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To delete and re-download data from a particular Date-Time for multiple charts, follow the steps below.

1. Select Global Settings >> Customize Chart Shortcut Menu.
2. Add the Delete and Download Data-All Charts command to the Selected Menu Items list.
3. Press OK.
4. Go to a chart and right-click at the Date-Time in the chart where you want to delete and re-download data 

from.
5. Select the Delete and Download Data-All Charts command on the menu.
6. Press Yes to confirm. The data will be deleted from that Date-Time in all of the currently open charts and 

the data will be downloaded if connected to the data feed.

Locating Missing Data in Charts

[Link] - [Top]
There can be various reasons why data is missing from Historical or Intraday charts. It is more likely that Intraday 
charts are affected and much less likely that Historical charts are affected. The most common reason for missing 
data in a chart is a failed historical data download which can occur for various reasons. 

Follow the instructions below to locate missing data in charts, whether they are Historical or Intraday charts.

1. Go to the chart. 
2. Select Chart >> Chart Settings >> Bar Period. 
3. Enable Include Columns with No Data. Press OK. 
4. When you have enabled the Include Columns With No Data option, this will insert bars where there is no 

data in the chart data file for the Date-Time of those inserted bars. The open, high, low, close will all be the 
same price. These bars will have the same price as the previous closing price. These bars help you to clearly 
spot where there is missing data in the chart. 

5. Use the Tools >> Chart Values Tool tool and the Window >> Tool Values Window to look at the Date-
Times of the bars which have been inserted with the Include Columns With No Data option. The Date-
Times of these bars is where you have missing data, assuming there was actually trading at those particular 
Date-Times. Therefore, you must be familiar with the particular market you are trading in order to confirm 
this. 

In the case of Intraday charts, there will not be bars inserted for entire days which are missing. This is 
something to keep in mind. 

6. Select Chart >> Chart Settings >> Bar Period. 
7. Disable Include Columns with No Data. Press OK.
8. Once you have located that there is missing data, then you can re-download it by right clicking with your 

Pointing device before the missing data in the chart and select Delete and Download Data. Or select Edit 
>> Delete All Data and Download from the main menu to re-download all the data in the chart.

Large Volume Trades

[Link] - [Top]
This section provides a discussion of why large volume trades cannot be identified and when they are identified, 
they do not have any definite significance.

1. First and foremost, a large trade does not fill all at once. An order for 100 contracts likely will fill in many 
smaller orders as it is matched with smaller orders. It is unlikely that there is going to be a matching 100 
contract order to fill it. Therefore, the activity of large traders, simply cannot be tracked. Combining trades 
of the same side, the same time and same price is also not a reliable means to detect a large trade.

2. Since a large trade matches up with multiple smaller orders, there can be different fill prices which makes 
the ability to detect these types of trades even more difficult and impossible. Even the Sierra Chart 
Exchange Data Feed which effective July 2017, has the ability to combine smaller CME trades into a single 
larger trade based upon exchange data, does not combine the smaller sub trades at different price levels into 
a large trade. The combining only works at the same price because the exchange reports these trades at 
different prices as separate trade summaries.

3. A large trader may enter a series of smaller orders. For example, if they want to sell 100 contracts, they can 
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enter 100 orders of 1 lot each very simply using a computer program. This could be part of a high-
frequency trading strategy. Making it impossible to even identify the large order to begin with. And as we 
indicated in the previous items, it is still not possible to reliably identify a large order in many cases.

4. You have no idea why a large trader is entering the order that they are. It is not a predictive of short-term 
price movement. There can be numerous reasons. 

5. For every order there is both a buyer and a seller. So in the case where you see a large order go through, 
what does it mean? Can you answer this question definitively? If not, then obviously the trade in and of 
itself, does not mean much of anything.

6. You have no idea as to the timeframe the large trader is trading in. It could be 5 minutes, or it could be 3 
months. Although in the short-term, a position they put on may be a loss, it could be a profit over a longer 
timeframe.

7. The trade could be part of a hedge. They could be taking an opposite trade in some other market.
8. The exchange, the data feed, or the program you are running, could be combining multiple trades into one 

making it seem as though there was a large trade, when there was not. For example, when using Interactive 
Brokers and you have enabled Global Settings >> Data/Trade Service Settings >> Simulate Trades to 
Match Daily Volume (we recommend this be enabled), you will see large trades appear in the Time and 
Sales occasionally, which are not actually high-volume trades but an insertion of volume to make the 
Intraday volume match the Daily reported volume. This is necessary with the Interactive Brokers data feed. 
Otherwise, you would notice the trading activity in the chart to be sparse.

9. In summary, relying upon large trades, does not come across as reliable and is misleading. Traders who pay 
attention to large trades as being meaningful in the futures market, generally are going to be inexperienced 
traders who do not know how the markets work. 

Additionally, the concept of identifying large trades is based upon the idea that a large trader is "smart" and 
knows what is going to happen in the future. Nobody can definitively predict the future unless they are 
planning something at a future point in time to move the market. They very well could be planning to move 
the market and are part of an organization with large sums of money, most likely banks, which are capable 
of moving the market. 

The problem is, it is not possible to identify their activity to begin with, at least not always, and exactly 
when that move will occur. 

Instead of paying attention to large trades, we recommend using the Cumulative Delta Bars studies found in 
Analysis >> Studies. These studies provide an objective analysis of buying pressure and selling pressure over a 
period of time.

Also, it would seem to be more useful to be looking at increases in volume over a period of time and the direction 
the market is moving in during that increase. What exactly this means, is not the purpose of this discussion. This is 
up to you to determine and to determine if this is even useful to begin with.

Cleaning Up Old and Unused Symbols for Efficiency

[Link] - [Top]
To avoid market data requests and historical data downloading for symbols that you no longer use or have expired, 
it is a good idea to clean them up from your Sierra Chart Chartbooks and other features of Sierra Chart which 
contain symbols. 

This is also important when using the Rithmic Trading service because the Rithmic system will immediately 
disconnect Sierra Chart if any unknown symbols are being used. Therefore, you must be very attentive and remove 
any invalid or old symbols.

Follow the steps below to do this.

1. Select Window >> Windows and Chartbooks on the menu. From this window look at each Chartbook 
and see if there is a chart for an old/unused symbol. 

If there is, then select it and press OK. This will activate the chart. To remove the chart from the 
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Chartbook, select File >> Close Active Window on the menu. Repeat this step until you no longer find any 
charts for old/unused symbols.

2. Using the method above, iterate among all of your charts, you can also access the charts through the CB 
and CW menus at the top of the main window, and check the Chart >> Associated Watch List for each 
chart and remove any old symbols from those lists. 

3. Look among the Quote Boards you have created and remove any old/unused symbols through Settings >> 
Set Symbols on the Quote Board menu. If you cannot see a Quote Board and you know that you have one 
within the current open Chartbook, then you can set it to a default position by selecting Window >> Reset 
Windows. 

Be sure to go through all of the Quote Boards among all of the open Chartbooks. You can access open 
Chartbooks through the CB menu at the top of the main window or the top of a detached chart.

4. Select Global Settings >> Intraday File Update List. Remove any old/unused symbols from that list.
5. Select Window >> Alerts Manager . Select the Symbol Alerts tab. Right-click your Pointer on the lines 

for any old/unused symbols and select Delete. 

6. Select File >> Disconnect.
7. Select File >> Connect to Data Feed. This will cause Sierra Chart to no longer track the old/unused/

expired symbols which you have removed with the steps above.
8. Delete the chart data files that are no longer needed. Refer to Deleting Chart Data File. 
9. Delete the older market depth data files (.depth file extension) that you no longer require. Each market 

depth data file has the symbol and date in its file name. So you can tell which date and symbol it is for. 
These files do consume a lot of storage space. 

Through your operating system file manager, go to the MarketDepthData subfolder within the Data Files 
Folder. 

The file names contain a date in them which represents the date the file is for. Delete the files in that folder 
that you no longer require. 

Completeness of Bar Data and Volume in Chart

[Link] - [Top]
The completeness of the chart bars and volume in a chart depends upon the particular Data/Trading service being 
used, the symbol and the particular point in time the chart bar is for.

In the case of a futures contract, the data at a particular point in time for a chart bar and the volume for that bar 
depends upon the contract month and year, and whether that particular contract is actively traded at that time.

Also, a futures contract which is just not actively traded at any time, will contain much less data compared to an 
actively traded futures contract.

For an actively traded futures contract, to ensure that for every bar in the chart you are looking at the most active 
contract year and month and see complete data, use the Continuous Futures Contract feature.

After reading the above information, if you still believe there is incomplete data in a chart, then for Intraday charts 
refer to the Historical Intraday Data page. In the case of Historical charts, refer to the Missing Historical Chart 
Data page.

Reducing Number of Symbols Being Tracked by Sierra Chart
[Link] - [Top]
When connected to the real-time data feed in Sierra Chart, Sierra Chart will begin real-time streaming data updates 
for the symbols in Charts, Trade DOMs, Quote Boards, Quote Spreadsheets, the Intraday File Update List, and 
Symbol Alerts.

To determine how many symbols Sierra Chart is currently tracking from the connected data feed, refer to the Status 
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Bar page.

If a symbol is no longer being used in one of these objects or the object has been closed, Sierra Chart will continue 
to track that symbol until you reconnect to the data feed.

Tracking too many symbols can cause a problem where when you have a symbol limit with the real-time data feed 
being used, that you end up exceeding the symbol limit.

When the symbol limit has been exceeded, you need to reduce the number of symbols being currently used, in 
order to receive real-time data for the symbols which have gone over the limit.

This involves any of the following:

• Closing Chartbooks.
• Closing Charts. You can find these on the CW menu on the main window and then close each one with File 

>> Close Active Window.
• Closing Trading DOMs. You can find these on the CW menu on the main window and then close each one 

with File >> Close Active Window.
• Closing or reducing the number of symbols in Quote Boards.
• Closing or reducing the number of symbols in Quote Spreadsheets.
• Reducing the number of symbols in the Global Settings >> Intraday File Update List.
• Removing Symbol Alerts from the Window >> Alerts Manager >> Symbol Alerts.
• Unchecking the Global Settings >> General Settings >> Detect Rollover of Current Futures Contract 

Symbols Based on Real-time Volume option. The reason this option should be unchecked is because within 
approximately two days of when a futures contract is expected to roll over, there is a request for real-time 
data for the next futures contract symbol increasing the symbol count by 1 for each futures symbol being 
used.

• If you are running any sub instances of Sierra Chart (File >> New Instance), make sure you reduce the 
number of symbols in those sub instances as well according to the above items. 

When you have completed any of the above, follow the instructions to Reconnect to the Data Feed to reduce the 
number of symbols subscribed to from the real-time data feed. You will also need to reconnect to the data feed in 
any running sub instances as well.

The Meaning of the [M] Designation after a Symbol

[Link] - [Top]
On the title bar of the chart, in the Region Data Line and other places where a Symbol is displayed, the Symbol 
may have a [M] designation after it. 

This means that Symbol is remapped to an alternate data feed and not the primary data feed Sierra Chart is 
connected to. Sierra Chart supports multiple data feeds with separate connections. The letter M is from the word 
map. 

When using the Denali Exchange Data Feed, or any of the other real-time or delayed data feeds provided by 
Sierra Chart, those symbols will always have the [M] designation after the symbol. It is an indication, the market 
data request is being internally mapped to a dedicated connection, to the particular server providing the market 
data. 

For example, when accessing EUREX data, there is a connection to Frankfurt. When accessing CME data, there is 
a connection to Chicago. When accessing the NASDAQ data there is a connection to New York. Sierra Chart 
maintains multiple connections to the lowest latency connection point. There is not one central server serving all of 
the data. There are many. This is a distributed architecture.

When using a sub instance of Sierra Chart through File >> New Instance, all data originates from the main instance 
of Sierra Chart. So in no case will you see the [M] indicator on the chart after the symbol. This is completely 
normal. It is just enough that you see it in the main instance of Sierra Chart for the symbol. 
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Forex Tick Sizes

[Link] - [Top]
In the cash Forex markets like FXCM and LMAX provide trading services for, there is no standard Tick size for a 
particular Forex pair, at least among the different liquidity providers and exchanges. In the case of the EURUSD 
and other Forex markets, trading can be to an increment as small as .00001. 

In these cases, by default, Sierra Chart will use a Tick Size of .00005 in the Chart Settings. The smaller Tick Size 
is not used in order to not increase CPU usage for studies that use Volume at Price data and perform calculations 
using that data. 

Otherwise, the CPU usage will be considerably higher and can also cause Sierra Chart to freeze at times during 
calculations which are done on the primary thread. This includes studies like the Volume by Price study. 

*Last modified Monday, 03rd June, 2024.
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An Intraday chart has to be active before you can edit its data. 

If an intraday chart is not already open, refer to Opening Charts for instructions.

To activate a chart window, click on its title bar or anywhere on the chart window. 

To display the Intraday data editor, select Edit >> Edit/Download Data - Intraday Chart on the menu. The 
editor will display the data for the active chart. 

The editor allows editing of each record of data in an Intraday file. A record is one unit of data. The period of time 
for a record is based on the historical data provided by the Data service you are using and, for real-time collected 
data, the Intraday Data Storage Time Unit.

The Intraday Data Storage Time Unit is set by selecting Global Settings >> Data/Trade Service Settings. 

The Date, Time, Open, High, Low, Last, Volume and Number of Trades for a record can be changed. The editor is 
useful for correcting errors in the chart by deleting or correcting the records that contain errors.

To change a value, just type in the edit box for a field to modify it. After the fields for a record is changed, the 
record will be saved when you move on to another record or close the Intraday editor. 

Advanced Editing

[Link] - [Top]
To see all of the lines of data in an Intraday data file and edit them in this way, then you will want to use the Export 
and Import Intraday Data feature in Sierra Chart. For more information see the Importing and Exporting Intraday 
Data files documentation page.

To combine Intraday data files (*.scid) together, you will want to use Edit >> Join Intraday Data.

To fill in missing data in an Intraday data file (*.scid) with data from another Intraday data file, you will want to 
use Edit >> Patch Intraday Data.

Quickly Locating a Specific Record In the Editor
[Link] - [Top]

1. Change to a short time period per bar such as 10 seconds or less, to precisely locate the record that you 
want to modify or delete. Otherwise, the record displayed may not be precisely where the error is. To 
switch to a short time period per bar, select Chart >> Chart Settings on the menu and change the Days-
Minutes-Seconds control. You can also, while the chart is active, type 10s and press Enter on your 
keyboard.

2. Scroll the chart so that the bar you wish to edit is in view.
3. Position your pointer over that bar in the chart.
4. Right click your pointer and select Edit/Download Data - Intraday Chart on the shortcut menu. The 

Intraday data editor will be opened and the data record for the bar will be displayed. If you do not see this 
command listed, you will need to add it through Global Settings >> Customize Chart Shortcut Menu. 

5. You can Delete the record, or you can edit any of the available fields. After performing an edit, the current 
record will be saved when you Close the editor or you move to another record.

Deleting a Data File

[Link] - [Top]
An Intraday data file can be deleted if it is corrupted in some way and this corruption cannot be corrected by going 
to the Intraday chart and selecting Edit >> Delete All Data and Download on the menu. This procedure is 
generally unnecessary. So it should not be something which is commonly followed. It would be considered a last 
resort in the case of a corrupted data file.
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When the Intraday data file is deleted, all data in the file will be lost. When you create a new Intraday chart for the 
symbol, Sierra Chart will create a new Intraday data file and download historical Intraday data from the data feed 
server into the new file.

The number of days downloaded depends upon the Maximum Historical Intraday Days to Download set in 
Global Settings >> Data/Trade Service Settings. Generally that setting should be set to 186. However, set it to 
what you require. 

Depending upon the amount of data in the Intraday data file, you may want to make a copy of the file before 
deleting it. 

To delete the Intraday data file and download fresh data, follow these instructions:

1. Disconnect from data feed by selecting File >> Disconnect on the menu.
2. Close all Intraday charts which are open for the symbol of the Intraday data file you want to delete. The 

best way to do this is to select File >> Close All Chartbooks.
3. Select File >> New/Open Intraday Chart on menu.
4. Select the symbol in the displayed file list. 
5. Press the Delete button to delete the file. Press Yes to confirm.
6. The symbol should already be displayed in the File Name box. 
7. Press the Open button on the Open File window to open a new chart for the symbol. 
8. Sierra Chart will be connected to the data feed server again, and new data will be download for that symbol. 
9. After the data download is complete when you see Historical Download Complete displayed on the chart, 

then reopen your Chartbooks that you previously closed. This can be done through File >> Open 
Chartbook.

10. If you wish to close the chart you just opened in step number 7, you can do that if you no longer need it. To 
do this, go to the chart and select File >> Close Active Window.

Editor Controls

[Link] - [Top]
Date

[Link] - [Top]
This field displays the Date for the current record and allows changing of the Date for the current record. Format is: 
YYYY-MM-DD

Time

[Link] - [Top]
This field displays the Time for the current record and allows changing of the Time for the current record. Format 
is HH:MM:SS.MS. (hours, minutes, seconds, milliseconds)

MS stands for milliseconds. At the present time the millisecond indicates the record sequence number within a 
second and will increment by 1 within a second.

Open

[Link] - [Top]
This field displays the Open for the current record and allows changing of the Open for the current record. In the 
case of 1 Tick data, this field will be blank.

In the case of 1 Tick Data, this field may also show a special indicator indicating the beginning or ending of a 
block of sub trades within a larger trade. 

High



[Link] - [Top]
This field displays the High for the current record and allows changing of the High for the current record. In the 
case of 1 Tick data, this field will be the Ask price.

Low

[Link] - [Top]
This field displays the Low for the current record and allows changing of the Low for the current record. In the 
case of 1 Tick data, this field will be the Bid price.

Last

[Link] - [Top]
This field displays the Last price for the current record and allows changing of the Last price for the current record.

Volume

[Link] - [Top]
This field displays the Volume for the current record and allows changing of the Volume for the current record.

Number of Trades

[Link] - [Top]
This field displays the Number of Trades for the current record and allows changing of the Number of Trades for 
the current record.

Bid Volume

[Link] - [Top]
This field displays the Bid Volume for the current record and allows changing of the Bid Volume for the current 
record. This indicates the Volume which is considered traded at the Bid price. 

For more information, refer to Definitions.

Ask Volume

[Link] - [Top]
This field displays the Ask Volume for the current record and allows changing of the Ask Volume for the current 
record. This indicates the Volume which is considered traded at the Ask price. 

For more information, refer to Definitions. 

Goto Date-Time

[Link] - [Top]
This button displays the Go to Date-Time dialog. In this dialog, enter the Date and Time that you want the 
Intraday Data Editor to immediately jump to so that you can edit that particular record or records nearby.

Delete Record (button)

[Link] - [Top]
This command sets all fields to 0 which causes the data not to be included in the chart.

The next record will be displayed after pressing the Delete Record button.

To repeatedly delete many sequential records, go to the first record to be deleted and then press and hold the Alt-E 
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keys on the keyboard.

If you wish to delete the last record in the file, it is best to use the Delete and Download Data From Current 
Position to End button.

Undo Changes (button)

[Link] - [Top]
Restores the fields of the displayed record to the values from disk. It is only possible to undo changes for the 
displayed record. 

Close (button)

[Link] - [Top]
Closes the Intraday Better window.

Delete and Download Data From Current Position to End (button)

[Link] - [Top]
Use the Delete and Download Data From Current Position to End function to re-download a block of data in an 
Intraday data file.

Deleting a block of data is useful to delete data that contains errors, to re-download the data in case there are 
missing data records in it, or for any other reason you want to re-download the data from the server. 

1. If the Intraday Data Editor is not already open, then go to the Intraday chart for the symbol you want to edit 
and select Edit >> Edit/Download Data - Intraday Chart on the menu. You can also right-click on the 
chart and select Edit/Download Data - Intraday Chart. If this command is not listed, then it can be added 
through Global Settings >> Customize Chart Shortcut Menu.

2. Using the scrollbar located at the bottom of the Intraday Data Editor window, move to the record you want 
to begin to delete and download data operation from. If you are deleting data that has errors or there is 
missing data from the chart, then you will want to move the scrollbar to at or before the point where the 
errors begin or before the point of the missing data. If you want to delete and re-download all of the data in 
the file, then scroll to the very beginning. 

3. It is also possible to locate a specific record directly from the chart. This is the easiest way to locate a 
record. To do this, refer to Quickly Locating a Specific Record In the Editor.

4. Press the Delete and Download Intraday Data from Current Position to End button.
5. All data from the displayed record to the end of the file will be deleted. Data starting from the first deleted 

record to the present will be downloaded, if available on the server. If you delete from the very first record, 
all available data on the server will be downloaded up to the Maximum Historical Intraday Days to 
Download setting in Global Settings >> Data/Trade Service Settings. 

6. If the freshly downloaded data still contains data errors, then use the Delete Record button to manually 
clear the data which is not correct.

Scroll Bar

[Link] - [Top]
The scroll bar is for moving through the records in the Intraday data file to display the record you need. The fields 
(open, high, low, last, volume, number of trades) are displayed for a record as you scroll through the file. When 
using the scroll bar to move to another record, the current record is saved if it was modified. Any changes made 
cannot be undone. 

*Last modified Wednesday, 22nd February, 2023.
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Instructions
[Link] - [Top]
This page explains settings that need to be made in order for Sierra Chart to download and store Intraday chart data 
in a tick by tick format. A tick means 1 trade. 

There are various features in Sierra Chart which require tick by tick data for accuracy. These include the following 
studies and Bar Period Types:

• Numbers Bars study
• Volume by Price study on Intraday charts
• Volume Value Area Lines
• Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars

Keep in mind that tick by tick data is less efficient because it takes more time to download, uses more drive space, 
and more CPU time during the historical data download. However, it is necessary for accuracy.

Follow the instructions below to set Sierra Chart to a tick by tick data configuration.

1. Select Global Settings >> Data/Trade Service Settings. 
2. Change the Intraday Data Storage Time Unit to 1 Tick. You must use 1 Tick for maximum accuracy. 

3. Some supported Data and Trading services may not provide historical data in a tick by tick format. This is 
true of Interactive Brokers. Therefore, with these particular services, the historical data will not be tick by 
tick unless you use one of the Real-Time Exchange Data Feeds Available from Sierra Chart.

4. Enable Allow Support for Sierra Chart Data Feeds. The only case where this should be disabled is if you 
are using one of the Real-Time Exchange Data Feeds Available from Sierra Chart and you deliberately do 
not want to connect to that data feed in the instance of Sierra Chart you are running.

5. Press OK on the Data/Trade Service Settings window. 
6. To make sure that the historical Intraday data request is routed to the proper source, it is necessary that the 

Symbol Settings are up-to-date by following the instructions to Update the Symbol Settings. This only 
needs to be done one time.

7. To ensure the Intraday chart data file for a symbol has complete tick by tick data, you will need to fully re-
download the data in the Intraday charts by going to an Intraday chart for a symbol and selecting Edit >> 
Delete All Data And Download. 

This only needs to be done once on an Intraday chart for each symbol. In other words, this does not need to 
be done for every Intraday chart you have open for the same symbol. Only one of them.

8. Based upon the particular Data or Trading service you are using and possibly your Sierra Chart account 
Service Package, 1 Tick Historical data may not be available. It could be a higher increment. One 
indication of this is the following line in the Sierra Chart Message Log: 
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HD Request # 10 | Requesting Intraday data. Start Date-Time: (Date-Time). Record interval: 1. Symbol: 
EURUSD 

If the Record Interval is not 0, then historical tick by tick data was not being downloaded. The Record 
interval should be 0 in this particular case. 

9. When chart data is loaded from the chart data file, 1 Tick data will take longer to load. And even longer to 
load when using the Numbers Bars, Volume by Price, TPO Profile Chart and any other studies that 
require detailed volume data due to the extra volume analysis needed while loading the chart data.

10. Optional: If you want to see the tick by tick data in a chart, go to an Intraday chart and select Chart >> 
Chart Settings. Set the Use Number of Days to Load >> Days to Load to a small number like 1 or 2. 

11. Set the Intraday Chart Bar Period >> Bar Period Type to Number of Trades per Bar. Set the value in 
the box below to 1. Press OK. 

12. These last two steps are not a necessary procedure, but only a way to confirm you have tick by tick data. 
You can confirm this by seeing that the Open, High, Low, and Close values for each bar are the same.

Verifying if Tick by Tick Data is in Intraday Data File

[Link] - [Top]
Follow the instructions below to verify there is tick by tick data for a particular symbol in the Intraday chart data 
file for that symbol.

1. Open an Intraday chart for the symbol if it is not already open through File >> Find Symbol >> [select 
symbol] >> Open Intraday Chart.

2. Select Edit >> Edit/Download Data - Intraday Chart to open the Intraday Data Editor.
3. Using the scroll bar at the bottom of the Intraday Data Editor, you can scroll through the data records in the 

data file.
4. An indication that a record is a single trade/tick is that the Open price will be 0 (zero) and Number of 

Trades will equal 1. 
5. Another indication is when you look at the Hours, Minutes, and Seconds for the Time, you will notice that 

they are often the same for multiple adjacent data records. You will also notice the milliseconds for some 
records will be nonzero. This is another indication of tick by tick data.

6. We recommend checking several records throughout the file to determine if the above is the true. Once you 
confirm this, then you have confirmed that the data file at the point in time you are looking at the records, 
are tick by tick data records.

7. You need to also understand that an Intraday data file can contain various data record timeframes at 
different points in time. There could be a higher timeframe record like 1 Minute data at one point in time 
and tick by tick data at another point in time in the Intraday data file for the symbol.

Historical Bid Volume and Ask Volume

[Link] - [Top]
In addition to configuring Sierra Chart to request and maintain tick by tick data from the data server from the Data 
or Trading service being used, another consideration for certain studies and analysis methods, like the Numbers 
Bars and Cumulative Delta Bars studies, is that historical Bid Volume and Ask Volume needs to be provided by 
the particular Data or Trading service you are using. 

For a list of services providing this data, refer to Services That Support Bid Volume and Ask Volume.

If historical Bid Volume and Ask Volume is not provided, then you need to stay connected to the data feed server 
(File >> Connect To Data Feed) as much as possible in order to have Sierra Chart maintain this data in real-time 
which Sierra Chart will be able to do with any Data or Trading service being used.

Bid Volume and Ask Volume represent the volume actually traded at the Bid or Ask respectively.

Services That Support Bid Volume and Ask Volume



[Link] - [Top]
With all of the supported Data and Trading services, Sierra Chart will calculate and record Bid Volume (Bid Trade 
Volume) and Ask Volume (Ask Trade Volume) for the symbol from real-time data received, so long as the symbol 
provides Bid prices, Ask prices and trade Volume. Additionally, for this data to be accurate tick by tick data needs 
to be provided by the data feed.

Bid Volume and Ask Volume refer to actual traded volume at the Bid or Ask prices, respectively. They do not 
refer to Bid or Ask Quantities in the order book/market depth.

With cash indexes there are no Bid or Ask prices, and sometimes there is not Volume. So historical Bid Volume 
and Ask Volume is not available with these symbols. However, Sierra Chart does record Bid Volume and Ask 
Volume if there are no Bid or Ask prices, by using a special algorithm.

To receive Bid Volume and Ask Volume for historical Intraday downloaded data, you need to use to use a Data or 
Trading service that provides this data. 

The following are the Data and Trading services that provide historical Bid Volume and Ask Volume:

• Sierra Chart Real-time and Historical Forex and CFD Data Service
• Sierra Chart Real-Time and Historical Exchange Data Feed
• Denali Exchange Data Feed
• Sierra Chart Historical Data Service 
• CTS T4 (when downloading historical 1-Tick data) Trading Platform Service
• CQG Trading Platform Service
• GAIN Capital (OEC Trader) Trading Service
• Rithmic Trading Platform Service
• FXCM FIX Trading Service
• Currenex Trading Service
• LMAX Trading Service
• DTN IQ Feed Data Service. Only when downloading historical Tick data and you must be aware of the 8 

Day Tick Data Limitation. We recommend using either of the Real-Time Exchange Data Feeds Available 
from Sierra Chart instead. The 8-day tick limitation from IQ Feed has proven to be an ongoing serious 
limitation and problem for users and has been an unnecessary support burden upon us.

• Cryptocurrency Data Services
When using Interactive Brokers data, there is complete and total inaccuracy with Bid Volume and Ask Volume, the 
number of trades and volume. Historical Bid Volume and Ask Volume is not provided either. Sierra Chart Support 
will not provide any help with any data problems encountered with Interactive Brokers. when using Interactive 
Brokers you must use one of the Real-Time Exchange Data Feeds Available from Sierra Chart for a reliable and 
complete data feed.

*Last modified Wednesday, 22nd February, 2023.
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Introduction
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Sierra Chart offers several data recording modes. These are suffixes that can be appended to any symbol (Example: 
EURUSD-BIDASK) of an Intraday chart. 

An Intraday chart is opened with File >> New/Open Intraday Chart or File >> Find Symbol >> Open Intraday 
Chart. 

These data recording suffixes cannot be used with Historical charts.

These data recording suffixes affect the method by which Trade (actual trades) and Quote (Bid and Ask) data are 
written/recorded to an Intraday chart data file (.scid file extension) and how the current Daily Quote Data (Daily 
Open, Daily High, Daily Low, Daily Close/Last) are updated. 

By default, only the last trade prices are written/recorded to an Intraday chart data file and set the Current Daily 
Quote Data. In the case of spot Forex markets, the average of the Bid and Ask price is used instead of the last trade 
price since there is no last trade price. 

The data recording suffixes do not affect the Historical Intraday data downloaded with the exception of some 
special cases. Also, there is no historical data service that exists that provides historical Bid and Ask prices which 
occur in between trades, except for spot Forex data which usually only provides Bid and Ask prices to begin with. 
For other than the spot Forex markets, this data simply does not exist and if you have a belief otherwise, you are 
misinformed. 

These Data Recording suffixes also have no effect upon the Bid and Ask prices displayed in the chart.

Note: In the case of the spot Forex markets, there is no Last trade price. There is only a Bid and Ask. Therefore, 
when we say the Last trade price is ignored, there is not anything that is actually ignored. Spot Forex prices by 
default are constructed from the average of the Bid and Ask price data.

With any of these Data Recording Modes, you can use the Bid and Ask Prices study. You can also use other 
Arithmetic Studies to perform various calculations on the chart bar prices, and the Bid and Ask prices.

Data Recording Suffixes

[Link] - [Top]
-BID

[Link] - [Top]
Only the Bid price is recorded in the Intraday data file. The Ask and Last trade prices are ignored.
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-ASK

[Link] - [Top]
Only the Ask price is recorded in the Intraday data file. The Bid and Last trade prices are ignored.

-BIDASK
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The Bid and Ask prices are recorded in the Intraday data file. The Last trade price is ignored. The chart bars will 
represent the highest Ask price and the lowest Bid price during the formation of the chart bar.

-BAAVG

[Link] - [Top]
The average of the Bid and Ask is recorded in the Intraday data file. This average is recorded as if the last trade 
price trades at this average price. So therefore, if you look at the Time and Sales Window, each record that you see 
will show the last trade price as the average of the Bid and Ask price. 

The actual Last trade price is ignored, if it is available.

In the case when the symbol provides a last trade price which is not an average of the Bid and Ask prices, then to 
have the Last Trade Price box on the right side chart scale show the Bid and Ask average, select Chart >> Chart 
Settings. Set the Trade and Current Quote Symbol to the same as the Symbol field and include a -BAAVG 
suffix on the symbol. Otherwise, the Last Trade Price box will show the true last trade price. Not the average.

In the case where the symbol only provides bid and ask prices, the data recording or last trade price generation 
occurs any time there is a change with the bid price, the bid quantity, the ask price or the ask quantity.

Whether the last trade price which is generated is considered to have occurred at the Bid price (Bid Trade) or the 
Ask price (Ask Trade) occurs according to standard rules which is defined in the Numbers Bars Definitions 
section. 

-ALL
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The Bid, Ask, and Last trade prices are recorded in the Intraday data file. 

-BID_ASK_TRADE_SYNC

[Link] - [Top]
The Bid, Ask, and Last trade prices are all recorded in the Intraday data file each time any one of these values 
changes. So they are kept synchronized with each other. 

Additionally, there is a recording of the Bid, Ask, and Last trade prices whenever the Bid Size or Ask Size 
changes. Although, the Bid Size or Ask Size are not recorded.

This data recording mode requires Sierra Chart is set to store data tick by tick. Refer to Tick By Tick Data 
Configuration.

If the Bid price changes, then this new Bid price, the current Ask price and the current Last trade price are recorded 
in a single Intraday data record. In this particular case all of the volume fields in the intraday record will be 0. The 
number of trades field will be 1. 

If the Ask price changes, then this new Ask price, the current Bid price and the current Last trade price are 
recorded in a single Intraday data record. In this particular case all of the volume fields in the intraday record will 
be 0. The number of trades field will be 1. 
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With this Data Recording Mode, to actually see the Bid and Ask prices, you need to add the Bid and Ask Prices 
study to the chart. The Bid and Ask values are not part of the chart bars. You can also use the Arithmetic Studies to 
perform calculations using the chart bar prices, and the Bid and Ask prices.

In the case where the symbol does not provide a last trade price and only Bid and Ask price updates which is 
commonly the case for Forex symbols, it does not make any sense to use this data recording mode suffix. 
Therefore, do not use it in this case.

This data recording mode does not record the Bid Size or Ask Size. To have access to that data, requires historical 
market depth data. 

To see the individual tick records where there has not been a trade but only a bid/ask update, go to the Intraday 
chart for the symbol which is using this recording suffix and select Edit >> Edit/Download Data-Intraday 
Chart. Records in the editor with an Open price of 0, with a Volume of 0 and with a Number of Trades of 1 
indicates this type of record.

To create a chart where at each column in the chart you see the current Bid price, Ask price and Last trade price all 
synchronized to each other, follow these instructions:

1. Select File >> Find Symbol.
2. In the list of symbols, select the particular symbol you want to open an Intraday chart for. 
3. In the Selected Symbol box append the -BID_ASK_TRADE_SYNC suffix to the symbol.
4. Press the Open Intraday Chart button.
5. Select Chart >> Chart Settings. 
6. Set Use Number of Days to Load >> Days to Load to a small number like 1 or 2. 
7. Set the Intraday Chart Bar Period to Number of Trades Per Bar. 
8. In the box below the above setting, enter a 1.
9. Select Market Depth.
10. Enable Load Bid/Ask Update Only Intraday Records. 
11. Press OK.
12. Add the Bid and Ask Prices Study to the chart through Analysis >> Studies.

The timestamps of the Intraday file records with this recording mode, are set according to the timestamp of the 
trade and bid/ask updates. These timestamps have precision to the millisecond. There is also a microsecond 
component to timestamps. The microsecond component is incremented by 1 anytime there a new record which has 
a duplicate timestamp as compared to the prior timestamp in the file. This microsecond component as described is 
also used even with the normal default recording mode for trades. 

Studies like the Bid Ask Depth Bars which use market depth data, use timestamps which have a precision to the 
millisecond only. There is no microsecond adjustment done with market depth data. Therefore, the market depth 
data for the Bid Ask Depth Bars study is aligned with chart bars that contains the time range which fits the 
timestamps of the market depth data. In the case of a 1 Trade Per Bar this can result, in the market depth data 
being fit to a chart bar which is immediately before a chart bar that is associated with the bid/ask update. For 
example consider a market depth update with the timestamp 00:00:01.500000. And 2 chart bars with these 
timestamps: 00:00:01.100000, 00:00:01.500001. The market depth data with a timestamp 00:00:01.500000 will be 
aligned to the chart bar with the timestamp 00:00:01.100000 since it is considered to contain the time range from 
00:00:01.100000 to 00:00:01.500000. 

The historical market depth data can be directly accessed through the storage files that contain this data. Refer to 
Market Depth Data File Format. 

Trading When Using a Data Recording Suffix
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When using a Data Recording Suffix on a symbol in a chart, and you want to trade from the chart, it is necessary 
you follow the below steps. Otherwise, the order is going to get rejected.

1. Go to the chart and select Chart >> Chart Settings . 
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2. Set the Trade and Current Quote Symbol, to the symbol of the chart without the Data Recording Suffix. 
The easy way to do this is to press the Find button beside the edit box and select the symbol from the lists. 

3. Press OK.
4. You can proceed to trade from the chart normally without any symbol related issues. In many cases the 

Trade and Current Quote symbol will already be set properly in which case you do not need to perform 
any of these steps.

Charting the Bid and Ask Price Separately
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You may want to chart the Bid price and Ask price separately within a single chart. Follow the below steps to do 
this.

This documentation only works with Intraday charts.

Since this documentation was written, there is now the Bid and Ask Prices study which effectively does the same 
thing. 

1. Open a new chart for the symbol you want to chart by selecting File >> Find Symbol. Select the symbol 
and open an Intraday chart.

2. Open a new Intraday chart for the symbol you want to chart by selecting File >> Find Symbol. Select the 
symbol and then manually type in the -BID Data Recording Suffix after the symbol. Example: EURUSD-
BID.

3. Open a new Intraday chart for the symbol you want to chart by selecting File >> Find Symbol. Select the 
symbol and then manually type in the -ASK Data Recording Suffix after the symbol. Example: EURUSD-
ASK.

4. Go to the first chart you opened, the one without a Data Recording suffix. Add the Overlay (Single Line) 
study through Analysis >> Studies. 

5. Open the Study Settings window for the Overlay study. For instructions, refer to Adding/Modifying Chart 
Studies.

6. Select the Settings and Inputs tab.
7. Press the Scale button and set the Scale Range to Automatic. Press OK.
8. Set the Chart Region to 1.
9. Set the Chart Number to Overlay Input to the chart with the -BID suffix. 
10. Press OK. 
11. Add a second instance of the Overlay (Single Line) study through Analysis >> Studies. 
12. Open the Study Settings window for the Overlay study.
13. Select the Settings and Inputs tab.
14. Press the Scale button and set the Scale Range to Automatic. Press OK.
15. Set the Chart Region to 1.
16. Set the Chart Number to Overlay Input to the chart with the -ASK suffix. 
17. Press OK. 
18. Press OK. 
19. On the first char you opened you will now have separate lines for the Bid and the Ask.

Creating a 1 Tick Bid or Ask Chart
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To create an Intraday chart where at each column in the chart there is the Bid or Ask price as it occurred at that 
moment in time, follow these instructions.

1. Set Sierra Chart for a Tick by Tick Data Configuration. 
2. Select File >> Find Symbol.
3. In the list of symbols, select the particular symbol you want to open an Intraday chart for. 
4. In the Selected Symbol box append the -BID or the -ASK suffix to the symbol depending upon whether 

you want to chart the Bid prices or Ask prices.
5. Press the Open Intraday Chart button.
6. Select Chart >> Chart Settings. 
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7. Set Use Number of Days to Load >> Days to Load to a small number like 1 or 2. 
8. Set the Intraday Chart Bar Period to Number of Trades Per Bar. 
9. In the box below the above setting, enter a 1.
10. Press OK.
11. The chart will now consist of individual Bid prices or Ask prices and update in real time.

Combining Records into Original Summary Trade with Recording 
Suffixes
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When using a Data Recording Suffix with a symbol, the data recorded in real time, assuming this is Tick by Tick 
Data, does not contain the necessary information to use the Combine Trades into Original Summary Trade Chart 
Setting option. This information is not recorded with each trade record.

However, the tick by tick historical data downloaded for the symbol, does contain this information. 

The Chart Setting Combine Trades into Original Summary Trade cannot be reliably used when using a Data 
Recording Suffix. Even if the necessary information is recorded in real time for this option, it will not work reliably 
due to the modification of data records written to an Intraday file when using a Data Recording Suffix. 

*Last modified Wednesday, 20th November, 2024.
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Downloading Historical Daily Data
• Automatic Download
• Manual Download
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When you specifically download Historical Daily chart data for a symbol or open a Historical chart, then Daily 
data (Open, High, Low, Close, Volume, and OpenInterest for a day) is downloaded for the symbol or symbols. 

Depending upon how the historical data download was started, you can specify the starting date to download, or 
the data that is missing from the file will be downloaded, or if the data file is completely empty.

The maximum number of days that will be downloaded is set through Global Settings >> Data/Trade Service 
Settings >> Common Settings >> Historical Daily Data >> Maximum Historical Days to Download for Daily 
Data.

Automatic Download
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A Historical Daily data download will happen automatically for a symbol when you open a Historical chart for that 
symbol, unless a download already has been done for the symbol during the time Sierra Chart has been running. 

A Historical Daily data download for the symbols that have open Historical charts will be done at the Global 
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Settings >> Data/Trade Service Settings >> Common Settings >> Historical Daily Data >> Historical Daily 
Data Download Time. 

This setting is according to the Data/Trade Service Settings >> Common Settings >> Historical Daily Data >> 
Historical Daily Data Download Time Time Zone setting. Set this time zone, to the time zone you want for the 
Historical Daily Data Download Time.

The default time is 17:45 US Eastern time.

When historical Daily data is downloaded from the Sierra Chart Historical Data Service, then it is not necessary 
that Sierra Chart is connected to the data feed for this historical data download to occur. 

Manual Download

[Link] - [Top]
1. To download Historical Daily data for the active Historical chart, select Edit >> Download Data - 

Historical Chart on the menu.
2. To download Historical Daily data for all Historical charts you have currently open in all open Chartbooks, 

select Edit >> Download Data For All Historical Charts on the menu.
3. A window will display that allows you to specify a Start Date. This start date is the first date that the 

downloaded data will start at. Data from that date to the present will be downloaded. Select either the From 
Last Date in Chart Files or Specified Date option. If you select Specified Date, then enter a date in the 
text box.

4. Click OK to start the download.
5. When downloading using a Specified Date , data from that date, if it exists from the server, in the chart 

data file for each symbol you are downloading data for, will be overwritten with new data up to the present. 
This is useful for correcting errors in back data, getting more historical data than already in the file, or 
filling in missing days.

Manual Download Directly from Chart

[Link] - [Top]
Follow the instructions below to download Historical Daily data for a chart directly from the chart itself starting at 
a specific date. 

1. Go to the chart, and right-click on the chart with your Pointer at the particular date where you want to start 
the download at. 

2. A menu will display. Select from that menu Delete and Download Data. 
3. The historical Daily Data download will be started and a progress message will be displayed on the chart. 

You can also monitor the progress through the Window >> Message Log.
4. When the historical data download completes, the chart will be automatically reloaded. 

 
Notes

[Link] - [Top]
The downloaded data is stored in a Text/CSV format. See the Text/CSV Data Format page.

Sierra Chart writes the received data to the chart data files exactly as it is received from the data service without 
modification.

If a file error is reported in the Window >> Message Log during a download, then this means that the specified file 
could not be read or written to. This may be because the file is in use by another application on your system, such 
as a text editor.

*Last modified Wednesday, 29th May, 2024.
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• Time Adjustment
• How to Undo an Adjustment

General Information

[Link] - [Top]
Sierra Chart has a function to adjust data in a chart data file. You can adjust for stock splits, multiply the price or 
volume data to move the decimal point right or left in the data values, adjust the time stamp of the data, or add or 
subtract an amount to or from the prices. Select Edit >> Adjust Data on the menu to adjust the data in the chart 
data file for the active chart.

The first step with any adjustment is to enter the period to adjust. Set the First Date and Time to Adjust and the 
Last Date and Time to Adjust controls. The time field is not relevant for Historical Daily data charts. The Last 
Date and Time to Adjust is included in the adjustment. 

When you are using the Continuous Contract option for futures in Chart >> Chart Settings >> Symbol, then 
any adjustments to the data in the chart using the Adjust Data functionality described on this page, only applies to 
the current Symbol set in Chart >> Chart Settings and not the prior dated futures contracts loaded into the chart 
by the Continuous Contract option. 

To adjust prior futures contracts, you will need to manually open up those Symbols through File >> New/Open 
Historical/Intraday Chart. 

Stock Split

[Link] - [Top]
The easiest way to adjust for a split is to download all the data for the symbol again rather than using the stock split 
function documented here. To do this, go to the chart and select Edit >> Delete All Data And Download.

To adjust for a stock split: 

1. Go to the chart of the symbol that you want to adjust for a split. If it is an Intraday chart, Intraday data will 
be adjusted. If it is a Historical Daily chart, Historical Daily data will be adjusted. 

2. From the main menu select Edit >> Adjust Data.
3. Select Adjust for Split option in the Adjust Data window 
4. Use the drop down list boxes to set the split ratio. Setting the split ratio to 1 for 1 will just regenerate the 

data file.
5. The Last Date and Time to Adjust needs to be the Date-Time before the split took place. 
6. Press OK to perform the stock split adjustment. The split adjustment is performed in the background. A 
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progress window will show the progress.

Adjust Price or Volume

[Link] - [Top]
The Adjust Price or Volume option to adjust historical price or volume data with a decimal point position which 
is incorrect or needs to be adjusted for some other reason.

Follow the instructions below to adjust Price or Volume.

1. Select File >> Disconnect.
2. Go to the chart that requires the adjustment of its data.
3. Select Edit >> Adjust Data. 
4. Select the Adjust Price and Volume option.
5. Set the Price Multiplier, Volume Multiplier or Trades/Open Interest Multiplier to what you require. If 

no changes should be made to price, then set that multiplier to 1. If no changes should be made to volume 
then, set that multiplier to 1. 

6. Set the Last Date and Time to Adjust to the Date and Time of the last data record to adjust.
7. Press the OK button to perform the adjustment.
8. This needs to be done for each symbol as required.
9. Select File >> Connect to Data Feed.

Add/Subtract Amount

[Link] - [Top]
Use for futures contract rollovers or mutual fund distributions. Use a negative value to Subtract. 

To adjust for a mutual fund distribution: Select the Add/Subtract Amount option button. Enter the distribution 
amount as a negative number. Press OK to do the adjustment.

To adjust the data down for example by 10, select the Add/Subtract Amount option. Enter -10 in the Amount to 
Add/Subtract box. To adjust the data up for example by 5, enter 5 in the Amount to Add/Subtract box. Set the 
Last Date and Time to Adjust to the Date-Time of the last bar you want to adjust in the chart. Press OK. The 
Open, High, Low and Close will be adjusted.

Futures Rollover Adjustments

[Link] - [Top]
If you have joined together different futures contract delivery months and want the prices at the time of rollover to 
match, then the usual method is to adjust the prior data, that exists before the rollover, by the difference between 
the prices. To determine the amount to adjust by, look at the settlement prices on the rollover day for both the new 
and the old contracts. Calculate the difference between these and round it off to the nearest tick. This is the amount 
you will need to adjust the old contract data in the file by.

Time Adjustment

[Link] - [Top]
For Intraday data, you can adjust the times in the data file with this option. This will add or subtract the set amount 
of time to every record in the range specified in the First Date and Time to Adjust and the Last Date and Time 
to Adjust boxes. This is generally only useful if you have imported Intraday data that uses a time zone other than 
GMT/UTC.

How to Undo an Adjustment

[Link] - [Top]
To undo an adjustment, use the opposite settings and do another adjustment. For example, if you did a 2 for 1 split, 



then do a 1 for 2 split to undo the previous split.

*Last modified Tuesday, 01st October, 2024.
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Introduction

[Link] - [Top]
If you are using anti-malware/antivirus software, then be sure to disable the scanning of files with the following 
extensions: .itxt , .txt , .scid. Otherwise exporting and importing data will be very slow.

The exporting and importing of Intraday data can be used for two purposes. For advanced editing of Intraday data 
and for importing of data from other sources. If you want to replay charts using Intraday data from other sources, 
you will first need to Import that data into the Sierra Chart Intraday Data File Format.

For Historical charts (Daily, Weekly, Monthly, Quarterly, Yearly bar time frames), the data is read and written by 
Sierra Chart in a Text/CSV format. Therefore, there is no need to export or import this data since it is already in a 
text format. 

For more information to work with Historical Daily data, refer to the Text/CSV Data Format page.

Intraday Data Files can be exported to a Text/CSV (comma separated values) format. This is useful for correcting 
errors in the chart by deleting or correcting the lines of data that contain errors. It is also possible to directly edit 
the data in the original Intraday data file by selecting Edit >> Edit/Download Data - Intraday on the menu. 
However, by exporting the data you have the ability to see all of the data in a plain text format at once for more 
advanced editing. This also gives you the ability to copy and paste data between files as well. 

When you export the data, Sierra Chart will convert the Intraday data file into a text file of extension .itxt and it 
will be opened in a text editor. Changes can be made directly to the text file and then imported back into Sierra 
Chart, which will convert it back into the standard Sierra Chart Intraday data file format with file extension scid.

If you have Text/CSV data from other sources, then Sierra Chart can directly read this data. Although it is best to 
import it so you can replay the data.

Note: The Date and Time for each record in an exported file is always in GMT/UTC time, no matter what the Time 
Zone setting in Sierra Chart is.
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Alternative Ways to Export Data
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There are two alternatives to export data.

1. Use the Write Bar Data to File study. This will export all of the chart data in the timeframe that the bars are 
currently set to, to a text file. However, the very last bar will not be written since the study does not 
consider the last bar as a complete bar and an incomplete bar will not be written to the output data file. If a 
chart is set to 5 minutes per bar, then each record in the text file will be 5 minutes. This study gives you the 
option to write the Date-Time using the Time Zone setting in Sierra Chart or in GMT/UTC time.

2. The other alternative is to use the Spreadsheet Study. When you apply the Spreadsheet Study to a chart, 
all of the chart data and study data as it exists on the chart, is outputted to a Sierra Chart Spreadsheet. You 
can then use that data for various purposes. You can easily copy it and paste it to a text file. Or just save it 
as a text file through File >> Save As.

Export and Edit

[Link] - [Top]
To export an Intraday data file to a text file, follow the steps below.

The exported data will be all of the data that is in the Intraday data file and will not be exactly equivalent to the 
bars currently displayed in the chart. If you want to export the data exactly as it appears in the chart, then use the 
Edit >> Export Bar Data to Text File.

The timeframe of the data exported depends upon the particular Data/Trading service being used, the historical 
data provided by that service, the associated historical data settings, and the Intraday Data Storage Time Unit 
setting. The data records will not necessarily all be a consistent timeframe and can vary from 1 trade to 1 minute 
per record line. This is going to be especially true when using Interactive Brokers or DTN IQ Feed.

1. Open an Intraday chart or go to an existing Intraday chart.
2. Select Edit >> Export and Edit Intraday Data on the menu. Sierra Chart needs to be disconnected (File 

>> Disconnect) from the feed in order to export an Intraday data file. You can also use the Edit >> Export 
Intraday Data to Text File, to just export the file to a .txt file and not automatically open the file in a text 
editor. 

3. You will be prompted for a filename for the text file to export it to, choose a filename or accept the default. 
Press the Save button to accept your selection.

4. The data will be exported to the text file and it will be in a comma separated value format. Sierra Chart will 
automatically open the file with the Daily Data Editor specified in the Global Settings >> General 
Settings window. The default editor is the text editor supplied with Sierra Chart.

5. When you are finished editing the file, if you want to edit the file, Save the file and follow the Import and 
Load instructions to import and load the data into the chart.

6. For an understanding of the exported data, refer to Format of Exported Data.
7. In the case of Continuous Futures Contract charts, only the data for the current symbol of the chart will be 

exported. Not the prior contract months. If you want the prior contract months, you need to use the Export 
Bar Data to Text File command instead. However, that will not export the underlying data, only the bar 
data. 

Import and Load
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To import an Intraday data text file, follow the steps below.

1. Sierra Chart needs to be disconnected from the data feed by selecting File >> Disconnect in order to import 
an Intraday data file. 

2. To be able to import an Intraday chart data file in a text format, it must be located in the Data Files Folder. 
The path to the Data Files Folder can be determined through Global Settings >> General Settings >> 
Data Files Folder. So be sure the file to import is located in that folder. It must be. 
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3. The data file to be imported needs to be in the Text/CSV Data Format. The data will already be in the 
correct format if the data was exported from Sierra Chart. Refer to the Text/CSV Data Format page for the 
details.

4. Select Edit >> Import and Load Intraday Data on the menu. 
5. There will be a prompt for an Intraday data text file to import. By default, the file name is based upon the 

same symbol as the active chart. 
6. After you choose the file you want to import, press the Open button to open the file.
7. The next prompt is for the Import Settings. Select the Line Format. Normally you should use Auto-

Detect. If you know the specific format of the data being imported, you can select it. In the case of CQG 
time and sales data you need to expressly select CQG Time and Sales Data.

8. Select the appropriate File Handling option. In most cases you will choose the option to Overwrite the 
existing file.

9. Sierra Chart will import the Intraday data text file into a standard Intraday data file format with the file 
extension .scid with the same symbol as the original Intraday data text file.

10. After a successful import, Sierra Chart will either reload the currently opened chart if it is the same symbol 
as the imported Intraday file, or open the imported data file in a new chart window.

11. If you are importing data with timestamps other than in GMT/UTC, then you must adjust the timestamps of 
the data after you do the import by using the Adjust Data feature. You will need to perform a Time 
Adjustment on the data. 

Format of Exported Data
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The format of the exported data is as follows: Date, Time, Open, High, Low, Last, Volume, NumberOfTrades, 
BidVolume, AskVolume.

In the case of when a data record consists of 1 tick/trade or Bid/Ask update records recorded with 
-BID_ASK_TRADE_SYNC, the NumberOfTrades field will be set to 1 in this case, the Open field is equal to 
the last trade price, the High field is equal to the Ask price, the Low field is equal to the Bid price, and the Last 
field is equal to the last trade price. The Volume field is equal to the volume of the trade. 

The time zone of the Date and Time values in the exported data are in UTC (Universal Coordinated Time). The 
millisecond portion of the time acts as a counter when there are multiple trades within the same second in the case 
of when there is tick by tick (trade by trade) data being exported. 

Notes
[Link] - [Top]
Intraday data text files have the extension .itxt or .txt. The formatting of the file is straight-forward and very easy 
to edit. All fields can either be separated by commas or tabs. By default they are separated by commas. The first 
line always contains the header which explains all of the fields:

Date, Time, Open, High, Low, Last, Volume, Number of Trades, BidVolume, AskVolume

The Date is formatted as YYYY/MM/DD. The Time is formated as hh:mm:ss. All other fields are standard 
floating-point or integer numbers. If you are importing data from a source other than data exported by Sierra Chart, 
then there are various Date, Time and record formats that are supported. For complete information, refer to the 
Text/CSV Data Format page.

The Date and Time for each record in an exported Intraday data text file is always in GMT/UTC time, no matter 
what the Time Zone setting in Sierra Chart is. 

*Last modified Wednesday, 22nd February, 2023.
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General
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Sierra Chart can read data in a Text/CSV format. This data can be Daily or Intraday data. The Text/CSV format is 
a plain text readable file format that can be viewed, edited, or created with any text editor or Spreadsheet program.

This is the most widely used format for market price data. Each symbol has its own file. Sierra Chart Daily data for 
Historical charts is stored in a Text/CSV format. 

For Intraday data, Sierra Chart has its own non-text format. However, it is also possible to open Text/CSV Intraday 
data files directly.

All chart data files that you want to open in Sierra Chart, must be located in the Data Files Folder specified in 
Global Settings >> General Settings.

A Text/CSV data file contains lines of data for a symbol. The various supported formats for the data lines in the file 
are specified in the Supported Data Line Formats section. The order of the data must be from earliest to latest. A 
data line can be data for one day, one minute or a single tick.

Each field of data on a data line needs to have a delimiter between them. This can be a comma, tab character or 
semi-colon.

The end of line terminator needs to be either a carriage return line feed (CRLF), or just a line feed (LF). Either one 
will work. 

When Sierra Chart reads a chart data file in a text format, it will check to see if the file format is valid. If the file 
format is not valid, then there will be an error when reading it. The first line is always assumed to be the header.

Intraday data contains data lines that have a time period less than one day. For example, the period of the data lines 
could be 1 Minute, 1 Second or 1 Tick. For the required data line format, refer to the Supported Data Line Formats 
section. To open an Intraday Text/CSV file you must use File >> New / Open Historical Chart and the file must 
be in the Sierra Chart Data Files Folder.

Although it is possible to open Intraday data in a Text/CSV format, it is recommended you Import the data so that 
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replays of the Intraday data are possible.

Manually Creating a Data File

[Link] - [Top]
Run a Text Editor like Windows Notepad. Enter or paste data into the editor following the Text/CSV format as 
documented in the Supported Data Line Formats section. 

Save the file using a .dly (standard Daily data file extension) or .txt extension. To open this chart in Sierra Chart, 
select File >> New/Open Historical Chart on the menu. 

Select Edit >> Edit Data - Historical on the menu to open the file for editing to add to the file or edit the data at 
any other time after initially creating the data file.

All chart data files that you want to open in Sierra Chart, must be located in the Data Files Folder specified in 
Global Settings >> General Settings.

Supported Data Line Formats
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The lines listed below are called Headers. The very first line of the data file it is assumed to be the Header.

Each line after the Header line is called a Data Line. The following formats for the Data Lines are supported.

Depending upon the format of the Data Line, the Header may be required. It is required if the Header is specified 
to be required. If it is not required, then it does not have to be present.

The letters in a Header are not case-sensitive.

The field delimiter can be a comma, tab character or semi-colon.

the field the name "Close" can also be "Last".

• Date, Open, High, Low, Close (Header is optional.)
• Date, Open, High, Low, Close, Volume (Header is optional.)
• Date, Open, High, Low, Close, Volume, Open Interest (Header is optional.)
• Date, Time, Open, High, Low, Close, Volume (Header is required.)
• Date, Time, Open, High, Low, Close, Volume, Open Interest (Header is required.)
• Date, Close (Header is optional.)
• Date, Close, Volume (Header is optional.)
• Symbol, Date, Open, High, Low, Close, Volume (Header is required.)
• Symbol, Date, Open, High, Low, Close, Volume, OpenInterest (Header is required.)
• Symbol, Date, Time, Open, High, Low, Close, Volume (Header is required.)
• Symbol, Date, Time, Open, High, Low, Close, Volume, Open Interest (Header is required.)

• Date, Time, Open, High, Low, Close (Header is optional for Intraday data.)
• Date, Time, Open, High, Low, Close, Volume (Header is optional for Intraday data)
• Date, Time, Open, High, Low, Close, Volume, Number of Trades, Bid Volume, Ask Volume (Header 

is optional. Intraday data only.)
• Date, Time, Unused, Ask, Bid, Close, Volume, Number of Trades, Bid Volume, Ask Volume (Header 

is required. Intraday data only. "Unused" values need to be set to 0 and be present.)
• Symbol, Date, Time, Open, High, Low, Close (Header is required.)
• Symbol, Date, Time, Open, High, Low, Close, Volume (Header is required.)
• Symbol, Date, Time, Open, High, Low, Close, Volume, Number of Trades, Bid Volume, Ask Volume 

(Header is required. Intraday data only.)
• Date, Time, Close (Header is optional. Intraday data only.)



• Date, Time, Close, Volume (Header is optional. Intraday data only.)
• Symbol, Date, Time, Close (Header is required. Intraday data only.)
• Symbol, Date, Time, Close, Volume (Header is required. Intraday data only.)
• UNIXDateTime, Price/Close, Volume (Header is required. Supported when importing Intraday data only. 

Refer to UNIX Date Time Format.)
• UNIXDateTime, Price, VolumeAsFloat (Header is required. Supported when importing Intraday data 

only. Refer to UNIX Date Time Format.)
• UNIXDateTime, Open, High, Low, Close, Volume (Header is required. Supported when importing 

Intraday data only. Refer to UNIX Date Time Format.)
Date Format
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The Date format can be any of the following:

• MM/DD/YY - Example: 1/14/07 or 01/14/07.
• YYYY/MM/DD - Example: 2007/1/14 or 2007/01/14.
• YYYY-MM-DD - Example: 2015-01-01.
• YYYYMMDD - Example: 20070114.
• YYMMDD - Example: 070114.

Year can be either 2 or 4 digits. 2 digit years with values from 00 to at least 49 will be interpreted as beyond the 
year 2000 and not 1900.

Time Format
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The Time Zone of the times in a text file must be in UTC (Coordinated Universal Time).

The time format can be any of the following:

• HH:MM:SS (Hours:Minutes:Seconds)
• HH:MM (Hours:Minutes)
• HH:MM:SS.MSS (Hours:Minutes:Seconds.Milliseconds)
• HHMM (HoursMinutes)
• HHMMSS (HoursMinutesSeconds)
• HHMMSSMSS (HoursMinutesSecondsMilliseconds)

The time field is only required for Intraday chart data. It is optional for historical Daily data.

HH = Hours. MM = Minutes. SS = Seconds. MSS = Milliseconds.

When colons are used, the Hours, Minutes and Seconds can be single digits. If colons are not used, only the hour 
can be a single digit but it is always recommended to use two digits anyway.

UNIX Date Time Format
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A UNIX Date-Time format is an integer UNIX time value with a GMT/UTC time zone. The UNIX time values 
used in text files do not contain milliseconds.

For example, the human time: Thursday, 01 Jan 2015 00:00:00 GMT in the UNIX time format is "1420070400".

An example data line in the format UNIXDateTime, Price/Close, Volume is 1420070400, 110.5, 2500.

A good website to convert to/from UNIX times is www.epochconverter.com.

Example for Daily Data
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Date, Open, High, Low, Close, Volume, OpenInterest
2013/07/01, 97.625, 98.625, 97.375, 98.375, 1344600, 0
2013/07/02, 98.25, 99.375, 98.125, 99.125, 1209600, 0
2013/07/03, 98.75, 98.875, 98.125, 98.125, 967100, 0
2013/07/04, 98.125, 99.25, 97.875, 98.625, 785000, 0

Example for Intraday Data
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Date, Time, Open, High, Low, Close, Volume
2013/06/10, 09:45, 19.17, 19.18, 19.16, 19.17, 5000
2013/06/10, 09:46, 19.16, 19.16, 19.13, 19.16, 2600
2013/06/10, 09:47, 19.17, 19.17, 19.13, 19.14, 8400
2013/06/10, 09:48, 19.13, 19.14, 19.05, 19.08, 8400
2013/06/10, 09:49, 19.08, 19.08, 19.04, 19.04, 8100

Notes
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1. A chart data file is determined to contain Intraday data if there are repeating dates within the first 30 lines of 

the file. Otherwise, it is assumed to be a historical Daily data file. If you have any problems with a Daily 
data file being detected as an Intraday data file, then be sure you do not have repeating dates within the first 
30 lines of the file.

2. There can be " (quotation) marks around field names.
3. All fields on a line must be separated with a comma or a tab character.
4. Each line of data in a data file can be weekly or monthly data as well. Or any time period. Daily records are 

best because you can create any time period per bar, Daily or greater, in the chart and easily change 
between time periods per bar.

5. Use the symbol for the name of the file. Example: IBM would have the filename IBM.dly . The file 
extension needs to be dly, txt or prn.

6. When importing Intraday data, it is necessary for there to be the Number of Trades field to be able to set 
the chart bars to be based on a Number of Trades, unless the text data specifies the Date, Time, Price, 
Volume fields only. Volume in this case is optional and Date and Time can be as a UNIX time value.

7. Importing historical Bid and Ask prices is supported with this format: Date, Time, Unused, Ask, Bid, 
Close, Volume, Number of Trades, Bid Volume, Ask Volume. Close is the last trade price at the time of 
the Ask and Bid prices. 

8. When opening Intraday data directly as a text file through File >> Open Historical Chart, the timestamps 
in the data file are not adjusted to the Time Zone setting in Sierra Chart. They are just displayed as they 
actually are. 

To have them adjusted to the time zone setting in Sierra Chart, the Date-Times the file need to be in UTC 
time, and you need to Import the Intraday data. 

Bid Volume and Ask Volume

[Link] - [Top]

Using Your Own Data and Not Connecting to External Data Service
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If you are opening charts using your own data that you have in Text/CSV data files, or if you have imported this 
data, and you want to prevent Sierra Chart from connecting to an external Data service under any condition and 
performing a historical data download for the symbol, then select Global Settings >> Data/Trade Service 
Settings on the menu.

Set the Service to No Service. Press OK.
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You should install a separate installation of Sierra Chart for this, separate from the installation of Sierra Chart you 
use for the other Data and Trading Service you are using. For instructions, refer to Multiple Services. 

*Last modified Thursday, 06th June, 2024.
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Introduction and General Information
[Link] - [Top]
This page explains the format for Intraday data files used in Sierra Chart. Intraday data files are the files that 
contain data for Intraday charts. They simply contain only the actual price/value and volume data, nothing else. 
There are two purposes for this documentation. The first is so that you can read the data in other programs and the 
second is so that you can feed Sierra Chart data from your own source. 

An Intraday chart data file first begins with a single header of type s_IntradayHeader followed by multiple 
records of type s_IntradayRecord for each time unit of price/value data for a symbol. The file extension is .scid. 
When connected to a streaming data feed, Intraday data files are continuously updated. Sierra Chart opens the file 
in shared mode when it reads or writes to the file. 

If you are creating the Intraday data files yourself and writing data to them, when the file is opened as a chart in 
Sierra Chart, the chart will read the data in the file beginning at the Date which is calculated from the last Date in 
the file minus the Days to Load setting in Chart >> Chart Settings .

New data appended to the file will be read from the file at the rate set by the Chart Update Interval setting in 
Global Settings >> General Settings.

Data in a Sierra Chart Intraday Data file (File extension: .scid) is a non-text format. It can be exported to a text 
format. To do this, refer to Exporting and Importing Intraday Data Files.
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When Sierra Chart is writing received streaming data to Intraday chart data files, it does not write to them every 
trade or bid/ask update, it will write to an internal buffer and then this data is then written to the file every 5 
seconds. The flush time can be changed through Global Settings >> Data/Trade Service Settings >> Advanced 
>> Intraday File Flush Time in Milliseconds. If set to 0, then a default flush time is used. 

Data Structures Used

[Link] - [Top]
The Intraday data file header, s_IntradayHeader, is 56 bytes in size.

struct s_IntradayHeader
{
    char FileTypeUniqueHeaderID[4];  // Set to the text string: "SCID"
    u_int32 HeaderSize; // Set to the header size in bytes.

    u_int32 RecordSize; // Set to the record size in bytes.
    u_int16 Version; // Automatically set to the current version. Currently 
1.
    u_int16 Unused1; // Not used.

    u_int32 UTCStartIndex;  // This should be 0.

    char Reserve[36]; // Not used.

    s_IntradayHeader()
    {
        strncpy (FileTypeUniqueHeaderID, "SCID", 4);
        HeaderSize = sizeof(s_IntradayHeader);
        RecordSize = sizeof(s_Record);
        Version = 1;
        Unused1 = 0;
        UTCStartIndex = 0;
        memset(Reserve, 0, sizeof(Reserve));
    }
};
    
The Intraday data record structure, s_IntradayRecord, is 40 bytes in size.

struct s_IntradayRecord
{
    static const float SINGLE_TRADE_WITH_BID_ASK;
    static const float FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE;
    static const float LAST_SUB_TRADE_OF_UNBUNDLED_TRADE;

    SCDateTimeMS DateTime;

    float Open;
    float High;
    float Low;
    float Close;

    u_int32 NumTrades;
    u_int32 TotalVolume;
    u_int32 BidVolume;
    u_int32 AskVolume;



    s_IntradayRecord()// Constructor
    {
        DateTime;
        Open = 0.0;
        High = 0.0;
        Low = 0.0;
        Close = 0.0;
        NumTrades = 0;
        TotalVolume = 0;
        BidVolume = 0;
        AskVolume = 0;
    }
};

//Definitions for the above constants in s_IntradayRecord.
const float s_IntradayRecord::SINGLE_TRADE_WITH_BID_ASK = 0.0F;
const float s_IntradayRecord::FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE = 
-1.99900095e+37F;
const float s_IntradayRecord::LAST_SUB_TRADE_OF_UNBUNDLED_TRADE = 
-1.99900197e+37F;

    
s_IntradayRecord Structure Member Descriptions

[Link] - [Top]
DateTime

[Link] - [Top]
The DateTime member variable is a SCDateTimeMS variable. 

This is a 64-bit integer. It represents the number of microseconds since the SCDateTime epoch of December 30, 
1899.

Versions prior to 2151, use a double precision floating point type variable to represent Date-Time values. For a 
complete explanation of the Date component of this value, refer to Date Value. The date value is the integer 
portion of the double. The fractional portion is the Time value which is represented as a fraction of one day where 
1/86400000 is 1 ms. 86400000 is the number of milliseconds in a day. 

This Date and Time value is and must be in the UTC time zone.

In Sierra Chart, if the Intraday Data Storage Time Unit in Global Settings >>Data/Trade Service Settings is 
set to a value greater than 1 Second like 1 Minute and the first trade within a new minute begins at a time after the 
beginning of the minute, for example 9:28:22, the time value part of the DateTime member in the record will be 
set to this time.

A new record will begin if there is any trading on or after 9:29:00 and not 9:29:22. The data is aligned on time 
boundaries which are multiples of the Intraday Data Storage Time Unit. 

When writing tick by tick data to an Intraday data file, where each tick is a single record in the file, and multiple 
ticks/trades have the same timestamp, then it is acceptable for the Date-Time of the record to be the same 
timestamp as prior records. What Sierra Chart itself does in this case, is increment the microsecond portion of the 
Date-Time to create unique timestamps for each trade within a millisecond.

Sierra Chart provides the /ACS_Source/SCDateTime.h file with various functions for working with these Date-
Time values. 
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Open

[Link] - [Top]
The opening value of the data record stored in a 4-byte floating point format.

In the case where the data record holds 1 tick/trade of data, the Open will be equal to 0 (defined by the 
SINGLE_TRADE_WITH_BID_ASK constant).

The Open field can also contain the following special values: FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE, 
LAST_SUB_TRADE_OF_UNBUNDLED_TRADE. Refer to Data Structures Used. These are used in the case of 
CME data with both of the Real-Time Exchange Data Feeds Available from Sierra Chart as well as the Sierra 
Chart Historical Data Service and indicate the first and last sub trades which are part of a larger summary trade.

High

[Link] - [Top]
The high value of the data record stored in a 4-byte floating point format. 

In the case where the data record holds 1 tick/trade of data, the High will be equal to Ask price at the time of the 
trade.

Low

[Link] - [Top]
The low value of the data record stored in a 4-byte floating point format. 

In the case where the data record holds 1 tick/trade of data, the Low will be equal to Bid price at the time of the 
trade.

Close
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The closing value of the data record stored in a 4-byte floating point format. 

In the case where the data record holds 1 tick/trade of data, the Close will be equal to the actual price of the trade. 

NumTrades

[Link] - [Top]
The the number of trades in the data record stored in a 4-byte integer format. This value could be zero.

TotalVolume

[Link] - [Top]
The total volume of the data record stored in a 4-byte integer format. This value could be zero.

BidVolume

[Link] - [Top]
The total bid volume of the data record stored in a 4-byte integer format. This is the volume of the trades that 
occurred at the bid price or lower. This value could be zero.

When this is a nonzero value and the NumTrades is equal to 1, then this indicates that the trade occurred at the 
Bid price. Or another way to say this is the aggressor of the trade was on the sell side. 
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AskVolume
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The total ask volume of the data record stored in a 4-byte integer format. This is the volume of the trades that 
occurred at the ask price or higher. This value could be zero.

When this is a nonzero value and the NumTrades is equal to 1, then this indicates that the trade occurred at the 
Ask price. Or another way to say this is the aggressor of the trade was on the buy side. 

How to Feed Sierra Chart Data Through Intraday Data Files

[Link] - [Top]
This section explains in general how to feed Sierra Chart data from an external source by creating and updating 
Intraday data files in the format documented here. 

A more modern and up-to-date method of feeding Sierra Chart data is through the DTC Protocol which Sierra 
Chart fully supports.

Although updating Intraday chart data files directly is a reasonable method. The data received by the Data and 
Trading services that Sierra Chart is integrated with, through the Sierra Chart program, also write to Intraday chart 
data files.

1. First, create a file with the following file name format: [symbol].scid . This file must be located in the 
Sierra Chart Data Files Folder which is specified through Global Settings >> General Settings. 

If the Intraday data file you are creating is not located in this folder and you try to open it from another 
location with File >> New/Open Intraday Chart , Sierra Chart will automatically change the path to the 
Data Files Folder and create a new file. It will then be reading an empty data file.

2. The file must be opened with file share read and file share write access. This is essential. 
3. Write an Intraday file header of type s_IntradayHeader to the beginning of the file. Once this is done, it 

does not need to be done again. For an understanding of the different fields of the header, see the structure 
definition above and the comments.

4. Write Intraday data records to the file. The structure type of these records is s_IntradayRecord . These 
records are written immediately after the header and are in sequence. The first record represents the first 
and earliest time and the last record represents the last and latest time. An Intraday data record, of type 
s_IntradayRecord , can represent 1 tick or any specific period of time such as 1 second, 10 seconds, 1 
minute or any other period up to 1 day. For daily data which represents one day of trading, we use an Text 
data format.

5. You will write Intraday data records to the file as data is received in real time from your data feed or to fill 
the file with historical data. 

If a data record represents one single tick/trade, then the Intraday data record Open, High, Low, and Close 
can be set to the same value and you will write one record for every tick/trade. 

If you want to record the Bid and Ask price for the trade, then set the Open to 0, the High to the Ask price, 
the Low to the Bid price, and the Close to the trade price. 

If a data record represents a specific period of time, such as 10 seconds, then the Open, High, Low, and 
Close and Volume fields are for that 10 second period of time. You will write one record for every 10 
seconds of time there is trading activity. If there is no trading activity for a particular period of time, then 
no record needs to be written.

6. Example: When you are writing data in real-time and the record represents a specific period of time other 
than one tick/trade, and your Intraday record length is 1 minute, and 10 trades have occurred, then what you 
will do is add a new record on the first trade, and update that record 9 additional times when those trades 
occur. When you initially add the record, the Open, High, Low, and Close will all be the same value. When 
you update it 9 additional times, first read the last record written, increase the High if necessary, decrease 
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the Low if necessary, update the Close, increase all of the Volume fields, and write the updated record back 
to the same location in the file.

*Last modified Wednesday, 22nd February, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/f/indexa1cf.html?page=doc/Packages.php


◦ Account Password Reset
• Support

◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Managing Symbol Data >> Join Intraday Data

Join Intraday Data
• Joining Intraday Data Files Together
• Increasing the Intraday Data Storage Time Unit within an Existing Intraday Data File

Joining Intraday Data Files Together
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Joining Intraday data files together is for the purpose of joining together futures contract chart data files. However, 
newer versions of Sierra Chart utilize a superior method of joining futures contracts together by doing this 
dynamically in memory. This is performed with the Continuous Futures Contract Chart feature. 

The Join Intraday Data Files feature is only maintained for back compatibility purposes.

1. Disconnect from the data feed by selecting File >> Disconnect.
2. Select Edit >> Join Intraday Data.
3. Add the Intraday chart data files you want to join together to the Intraday Files to Join list. The order of 

the files does not matter. Internally when the files are joined together, they are sorted according to the dates 
in the file. They are ordered from oldest to newest.

4. Set the Output Data Storage Time Unit to 1 minute. You can use a shorter time unit, but the file will be 
big and load times will be longer. You do so at your own risk.

5. Select the Output File. The output file can be an existing file name. If it is an existing file name, it will be 
overwritten. You may want to set the Output File to the symbol of the most recent futures contract in the 
case where you are joining futures contracts.

6. Press the Join button. 
7. When Intraday data files are joined, overlapping data is removed and the transition point from the prior file 

to the next file in the resulting Output file can occur by using two different methods. Enable the Use 
Rollover Rules for Transition option to transition from one futures contract file to the next futures 
contract file by using the Rollover date settings defined for the symbol or symbol pattern in the Global 
Symbol Settings. 

To transition from one futures contract to the next based on Volume, then uncheck Use Rollover Rules for 
Transition . The transition point will occur when the Volume in the next file being joined with the prior file 
exceeds the Volume in the prior file. The Volume is analyzed over a period of 12 Hours. Therefore, the 
transition point may be within a day. Not necessarily at the start of the day.

8. Open the Output file by selecting File >> New/Open Intraday Chart.

Increasing the Intraday Data Storage Time Unit within an Existing 
Intraday Data File
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[Link] - [Top]
Sierra Chart supports the ability to reduce/compress the data records within an Intraday data file to a higher 
timeframe per record. For example, you can increase it from 1 Tick to 1 Minute. This will greatly reduce the size of 
a data file. To perform this operation, follow these instructions:

1. Disconnect from the data feed by selecting File >> Disconnect.
2. Select Edit >> Join Intraday Data on the menu.
3. Add the Intraday chart data file you want to compress to the Intraday Files to Join list.
4. Select the file for Write Joined Data To. This file must be the same as the file you added to Intraday Files 

to Join list.
5. Set the Output Data Storage Time Unit to 1 minute or whatever you require. It should be a setting other 

than 1 Tick.
6. Enable the Only Apply Output Storage Time Unit Up To option. Select a Date to stop the compression 

at. You may want to set this 30 days back from today.
7. Press the Join button. The process will be completed and the progress will be shown.

*Last modified Wednesday, 23rd February, 2022.
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Command Line Parameters
[Link] - [Top]
Command line parameters are used when launching Sierra Chart. This can be done from a command line, a 
shortcut, or through other methods.

List of Command Line Parameters

[Link] - [Top]
Parameter Description

/SCAccountName:[Sierra Chart 
account name]

Sets the Sierra Chart Account Name to be used to login to Sierra Chart.

/SCPasswordB64:[Sierra Chart 
password]

Sets the Sierra Chart Password to be used to login to Sierra Chart. This 
password must be base 64 encoded.

Example

[Link] - [Top]
SierraChart.exe /SCAccountName:username
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Using Custom Program Icon File

[Link] - [Top]
It is supported in Sierra Chart to use your own icon file which is displayed at the top left of the main window in 
any detached charts.

This is simply supported by creating an icon file, with the name Program.ico and placing it into the main Sierra 
Chart folder which typically is C:\SierraChart.

*Last modified Friday, 13th September, 2024.
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General Information

[Link] - [Top]
Sierra Chart uses a UDP socket interface to receive short text messages to perform some simple actions which are 
documented below. 

All of this can be done from an external program using this interface.

To enable the UDP interface and to change the port number, select Global Settings >> Sierra Chart Server 
Settings. Set the UDP Port to a nonzero number to enable the UDP interface. 

To use the UDP interface, create a UDP socket in a separate program and send a text message to port set in the 
prior step at the IP address where Sierra Chart is running. Usually this will just be the localhost which is 127.0.0.1. 
Refer to the UDP Program Code Example.

Using UDP protocol is quite simple and supported by most any programming language.

Opening Chart
[Link] - [Top]
If you want to open a chart for a symbol or activate an existing chart for a particular symbol, then send a text string 
to the UDP port using the following format:

Symbol.dly (for Historical Daily charts) 
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Symbol.scid (for Intraday charts)

Examples

ESH24-CME.scid

SP500.dly

Release Study DLL

[Link] - [Top]
To release a custom study DLL and prevent it from being loaded again, use the following UDP request string:

RELEASE_DLL--[DLLPathAndFileName]

Allow Load Study DLL

[Link] - [Top]
To allow future loading of a custom study DLL, use the following UDP request string:

ALLOW_LOAD_DLL--[DLLPathAndFileName]

Release All Study DLLs

[Link] - [Top]
To release all custom study DLLs and prevent them from being loaded again until ALLOW_LOAD_ALL_DLLS 
is sent, use the following UDP request string:

RELEASE_ALL_DLLS

Allow Load All Study DLLs

[Link] - [Top]
To allow future loading of all custom study DLLs, use the following UDP request string:

ALLOW_LOAD_ALL_DLLS

UDP Program Code Example

[Link] - [Top]
The following is an example to send a UDP command to Sierra Chart. You need to replace the SendBuf text string 
with the particular command you want to use.

Example

#include <stdio.h>
#include "winsock2.h"

void main() 
{
    WSADATA WSAData;
    SOCKET SendSocket;
    sockaddr_in RecvAddr;
    int Port = 22903;// Set this to the port number you have set in Sierra 



Chart for UDP

    int BufLen = 128;
    char SendBuf[BufLen] = "ESH24-CME.scid";

    //---------------------------------------------
    // Initialize Winsock
    WSAStartup(MAKEWORD(2,2), &WSAData);

    //---------------------------------------------
    // Create a socket for sending data

    SendSocket = socket(AF_INET, SOCK_DGRAM, IPPROTO_UDP);

    //---------------------------------------------
    // Set up the RecvAddr structure with the IP address of
    // the receiver (in this example case "127.0.0.1")
    // and the specified port number.
    RecvAddr.sin_family = AF_INET;
    RecvAddr.sin_port = htons(Port);

    RecvAddr.sin_addr.s_addr = inet_addr("127.0.0.1");

    //---------------------------------------------
    // Send a datagram to the receiver

    printf("Sending a datagram to the receiver...\n");
    sendto(SendSocket, 
            SendBuf, 
            BufLen, 
            0, 
            (SOCKADDR *) &RecvAddr, 
            sizeof(RecvAddr));

    //---------------------------------------------
    // When the application is finished sending, close the socket.
    printf("Finished sending. Closing socket.\n");
    closesocket(SendSocket);

    //---------------------------------------------
    // Clean up and quit.

    printf("Exiting.\n");
    WSACleanup();
    return;
}
            

*Last modified Tuesday, 05th March, 2024.
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Introduction to DTC Protocol

[Link] - [Top]
The Data and Trading Communications Protocol (abbreviated DTC Protocol) is an open communications 
protocol for the financial market trading community.

The DTC Protocol is an initiative to establish an open communications protocol for financial market data, trading, 
historical market data and historical price data.

The DTC Protocol defines a common set of messages and fields within those messages, and has clear procedures 
for working with these messages and fields in order to create reliable and plug-and-play interoperability between 
Clients and Servers working with financial market data and trading functions.

The DTC Protocol is based upon the FIX protocol as much as possible. Trading messages and fields are very 
closely related to the FIX protocol. 
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Market data in the DTC Protocol follows a model used by well designed and efficient data feeds.

The DTC Protocol allows any manual trading, automated/algorithmic trading, charting, market analysis, or a 
similar type of program (the Client ), and market Data and Trading services (the Server), to interact with each 
other reliably and efficiently.

This protocol is for any type of user whether it is an individual writing a program for their own use, a commercial 
provider of trading and charting software, an institutional high-frequency trader, or a Data or Trading services 
provider.

The definition of a "Data" service is a service that provides financial market data. The definition of a "Trading" 
service is a service that may provide financial market data, provides connectivity to exchanges or operates their 
own exchange, and they may also handle customer transactions.

This is a protocol designed to work directly on a network communication link and can be used over both SSL/TLS 
and non-SSL/TLS network connections.

The DTC protocol is a simple messaging protocol. In the DTC Protocol, the Client and Server, exchange Messages 
between each other with well-defined fields and procedures.

The term Message, refers to a message instance sent over a secure or nonsecure network communications link 
which typically is a TCP/IP connection over the Internet.

There are different methods of encoding which are supported by the DTC Protocol.

Complete documentation for the Messages and Message fields of the DTC Protocol can be found on the DTC 
Messages and Procedures page.

Why DTC?

[Link] - [Top]
It is common sense that it is better for Data and Trading service providers, and the users who program to those 
services, to follow a standard communications protocol.

Rather than a Client writing to the protocol or API used by the Server, which is generally the case, or the Server 
writing to the protocol or API used by the Client, less often the case, there is now a single, neutral and open 
specification protocol that each side will write to. Therefore, neither the Server or the Client is performing 
integration work which is specific to a particular Client or Server.

The proper working model is that neither side is integrating to the others service/product and each side uses a 
common standardized protocol which they focus on and ensure 100% reliability and compatibility with.

DTC is completely neutral. What this means is that it does not favor the Client or the Server.

Think if a web browser had to be designed to work with a different protocol from every single website out there. 
Would that make sense? The obvious answer is that this does not make sense and this is why establishing a 
common open specification protocol is needed. The DTC protocol is the solution.

Standards are very common in electronic data communications and physical electronic networks. The Internet 
would not even be possible without standards. There is the TCP/IP standard. Hardware layers are highly 
standardized. There is a standard for Ethernet. There is no way that physical networks can interoperate without 
standardization. 

Where would the Internet be without communication standards? The explosive growth seen on the Internet which 
began in the 1990s, throughout the first decade of the 21st century, and continues to this day, would not have taken 
place without standards. 

When front-end client trading or charting program supports many external services, working with various protocols 
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or APIs, becomes difficult and problematic especially if in-process API components are used.

It is the view that in process API components are very problematic and whether they are open source or black box, 
they force the developer using them to follow a certain input-output model which may not match the Client or 
Server which is using them.

An application program, whether it supports manual trading, algorithmic trading, charting, market analysis, or 
whatever, if it supports the DTC Protocol, it will be automatically compatible with any Server that also supports 
DTC.

It is far more productive for both developers of Client and Server systems to be focusing on maintaining and 
integrating to a single open specification protocol rather than numerous protocol/APIs which exist in this industry.

In the case of the Client, there is much more time available for the development of the clients software rather than 
integrating to Servers and dealing with the various associated issues.

Both the Client and the Server will work hard at following the protocol strictly, so there is automatic compatibility. 
This is a requirement of the DTC Protocol.

Why not FIX?

[Link] - [Top]
FIX is regarded as a high overhead protocol for market data. FAST is a solution to this, but it technically is 
complex to implement.

For some users FIX is not easily implemented and used. Data and Trading service providers know that many of 
their customers will have difficulty using FIX.

Over an authenticated TCP/IP connection, FIX has unnecessary fields like the Sender Comp ID, Target Comp ID 
and checksum. 

FIX is not a strict standard. Although a Client and the Server may implement FIX, they are not automatically 
compatible with each other unless they follow a specific FIX implementation they agree upon.

FIX does not have messages for historical price data. And also FIX is not efficient with historical data transport. 
Whereas DTC, has full support for historical price data in the most efficient way possible.

The DTC Protocol is very efficient and requires minimal network bandwidth when using binary encoding.

Is Standardization Possible?

[Link] - [Top]
Is it possible to standardize financial market data and trading?

To answer this question, requires us to look at what exactly is being communicated between Clients and Servers. 

For market data, this is the communication from a Server to a Client in response to requests from the Client, of 
pricing, index or indicator data. This type of data consists of snapshot data representing Settlement, Open, High 
and Low values and various other fields during the trading session, and real-time updates to those fields. All of this 
is very easily standardized. Historical activity of this pricing data is also easily standardized. 

For trading, a Client will need to submit an order to buy or sell a particular security to the Server and receive 
updates on the order status, and the positions for the account or multiple accounts. Order entry and positions also 
have common fields in financial market trading. Therefore, standardization is possible.

The very fact that the FIX protocol exists, also proves that standardization is possible. Although the FIX protocol is 



not a highly standardized plug-and-play protocol. The DTC Protocol is.

Why Should We As a Client or Server Adopt DTC?

[Link] - [Top]
Whether you develop a Client-side market analysis and/or trading program, or a Server-side Data or Trading 
service, adopting the DTC Protocol greatly increases your connectivity choices with other Clients and Servers 
adopting the DTC Protocol.

In the long run, it reduces development expenses related to integration with other Clients or Servers because a 
common standardized protocol is being used.

Users of the DTC Protocol follow a common protocol which facilitates nearly immediate plug-and-play 
compatibility between each other.

Connections between Clients and Servers is greatly simplified and easier to maintain because a standard protocol is 
being followed.

Whether you are the Client or the Server, or both, it is the spirit of the DTC Protocol that each side will strive to 
follow this protocol so there is complete compatibility and reliability.

It is not the purpose of the DTC protocol to replace any proprietary protocols or integration methods that a Client 
or Server already implements or would like to implement.

What we currently have in this industry is disorganized with so many different types of connectivity methods and 
protocols. This is really compounded when these proprietary in-process APIs are used.

It makes most sense for all of us to focus on developing our own products and services, rather than having 
someone who is interested in our product or service, to then have to go through the time, effort and expense to 
integrate to it using a proprietary method. 

If the proprietary integration method involves an API component, then these have proven to be confusing and have 
ongoing difficulties and force the other side to follow in input-output model created by someone outside of their 
development team. In practice, this kind of model is highly impractical and problematic. The industry should shun 
the use of proprietary API components.

The DTC Protocol is a plug-and-play protocol. So Clients and Servers that implement this protocol can 
immediately begin to interoperate with each other with no effort. There will be some specialized cases, where this 
may not quite be the case. However, in general this is the objective of the DTC Protocol.

For services that provide Trading services, by adopting the DTC Protocol you can ensure that the handling of 
orders on the Client-side will be done properly.

The DTC Protocol uses the ORDER_UPDATE message to update a trading order and provide the reason for the 
update and the current status of the order through the OrderUpdateReason (equivalent to the FIX ExecutionType 
field) and the OrderStatus message fields.

The ORDER_UPDATE message is a single unified message for the Server to provide any kind of feedback relating 
to an order for trading. By using this message there is no room for a Client to misinterpret an orders state and to 
mishandle an order.

Whereas, with proprietary APIs and protocols, it generally takes a long time through API documentation reading, 
testing, and user feedback that trading order handling has been properly implemented for a Trading service. This is 
not a desirable outcome because it provides a negative user experience. The DTC Protocol solves this problem.

A complete implementation of the DTC Protocol headers, not applicable to JSON encoding, are defined and can be 
freely used.
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Complete and formal documentation is available for this protocol. You are welcome to take a copy of this 
documentation. There are no copyrights here.

The only way in which easy interoperability between Clients and Servers can be achieved is by embracing and 
supporting a common protocol. We will not solve the current problem that exists in the industry by doing nothing. 
We all must move forward with this.

You need to ask yourself, can you survive long-term without following well-designed standards? Are you going to 
be isolated by following your own proprietary protocols? 

If you are a Data or Trading services provider, you may convince yourself that your existing users who have 
integrated to your protocols and APIs are satisfied with what you offer. How do you know they will not be even 
more satisfied with the DTC Protocol? Especially being this is a very basic communication protocol which can 
serve as the foundation for higher level interfacing methods which use the DTC Protocol at their core.

Name and Logo

[Link] - [Top]
The name of this protocol is the DTC Protocol. This stands for Data and Trading Communications Protocol.

The logo for it is below.

  
Other Logo Images

The DTC logo images have been donated into the community for free use. The only conditions are that they are 
used in association with the Data and Trading Communications Protocol and that you use them only if you 
implement the DTC protocol either on the Client and/or the Server side.

Working Group

[Link] - [Top]
To be part of the DTC Protocol working group, contact us at [Java Script Is Required. To View The Email, 
enable Java Script].

The working group responsibilities are to implement and maintain the DTC Protocol according to the intentions 
described on this page.

Adaptable
[Link] - [Top]
This protocol is adaptable. New messages can be added and fields can be added to existing messages.

The LOGON_RESPONSE message has flags indicating what messages the Server supports.

The Client will support the messages that it needs to based upon the requirements of the Client.

To add message types, refer to Tight Protocol With Support for New Message Types.

For information about how new fields are handled in existing messages, refer to Versioning.

Tight Protocol With Support for New Message Types

[Link] - [Top]
The FIX protocol has variations in the tags used in specific FIX messages, some variations with the specific 
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meaning of the different message tags, no strict standard for Order ID handling, and uses custom tags.

With the DTC Protocol, it is designed to be a tightly defined protocol with a clear set of messages and fields which 
have specific meanings. The protocol is also expandable.

Anyone using this protocol, should be able to connect to the other side, and expect everything to work properly. 
This is the purpose of the protocol.

To request new message types and add fields to an existing message, contact [Java Script Is Required. To View 
The Email, enable Java Script] and request the particular messages and/or fields to be added. The major working 
group members will review and evaluate the request and discuss it with you.

In the case of binary encoding, new fields must always be added onto the end of a structure. Existing structure 
fields must not change in order to maintain protocol safety.

New message types which are considered very proprietary need to have a Type number that is in the 10000 range.

The DTC Protocol recognizes that some messages will be unsupported by a Server. If a Server does not support a 
particular message category, indicate so through the corresponding flags in the LOGON_RESPONSE message.

Message Format and Encoding 

[Link] - [Top]
In the current implementation of DTC, the following encodings are defined.

In the case of when separate network connections are used for market data and trading, the market data connection 
could use Binary Encoding, and the trading connection could use JSON Encoding. Therefore, there is complete 
flexibility to use multiple encoding methods and the most appropriate encoding method depending upon whether 
the connection is used for market data or for trading.

The DTC Protocol supports specifying the encoding to be used over the network connection. Refer to the Encoding 
Request Sequence for the procedure for specifying the encoding.

Binary Encoding

[Link] - [Top]
Binary Encoding is the most basic method of encoding. In binary encoding, messages are encoded using fixed size 
binary data structures with embedded fixed length strings. This allows for very easy implementation in code, 
compactness of messages (in the case of market data messages) and very fast performance.

All of data structures for binary encoding are defined in the Standard Binary Encoding with Fixed Length Strings 
C++ Header File.

With binary encoding, the beginning of each structure begins with a 2 byte size and a 2 byte type indicating the 
message type and the total size of the message including the size and type fields.

New messages can be defined when needed and additional fields can be added to the end of existing message 
structures. The data held in the message structures is directly usable in program code without any translation or 
parsing.

Binary With Variable Length Strings Encoding

[Link] - [Top]
The Binary With Variable Length Strings Encoding is very similar to the standard Binary Encoding except the 
fixed length strings from the binary encoded DTC messages are replaced with variable length strings. This enables 
shorter messages to be sent, and also allows strings that are larger than the defined fixed length strings to be sent.
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There is a separate header file, DTCProtocolVLS.h, that redefines messages that contain strings.

Any DTC messages that do not contain strings continue to use the exact same messages as Binary Encoding, so 
this header should be used along with the main DTC Binary Encoding header file.

DTC messages that contain strings are re-defined by replacing the fixed length string field in the DTC message 
with a 16-bit Offset and a 16-bit Length field in the data structure. These two fields are contained in the 
s_VariableLengthStringField structure.

Variable Length String Structure

struct s_VariableLengthStringField
{

uint16_t Offset;
uint16_t Length;

};

            
The actual variable length strings are appended to the end of the fixed size portion of the DTC message in the 
stream, and the message Size field includes these bytes. The Offset field specifies the offset from the base on the 
DTC message where the variable length string starts. The Offset is relative to an index of 0 at the base. The Length 
field specifies how long the string is, including the null terminator. Variable length strings should always include a 
null terminating char (zero). If the string is not present, an Offset and Length of zero must be specified which is the 
default.

In the Binary Encoding with Variable Length Strings C++ Header File, there are functions that show how a string 
is be added to a message and parsed from a message: AddVariableLengthStringField() and 
GetVariableLengthStringField(). When sending a message with variable length strings, it is imperative that the 
strings are sent in the same order that they were added to the base structure.

Each DTC message that supports variable length strings has Add*(uint16_t StringLength) and Get*() functions 
for adding a string and getting a string respectively in the DTC message.

Similar to the binary encoding, the messages for the Binary with Variable Length Strings Encoding each begin 
with a 2 byte message size and a 2 byte type indicating the message type.

JSON Encoding

[Link] - [Top]
The JSON Encoding sends each DTC message as a JSON object with name:value pairs. Inherently JSON supports 
variable length strings and allows the very easy adding and removing of fields. Therefore, it is a flexible encoding 
method for the DTC Protocol.

Messages using the JSON encoding, do not contain a size field like the binary encoding, and so each DTC JSON 
message object needs to be separated with a null (8 bit numeric 0) terminator in the network data stream.

Each JSON message needs to be encoded using 8-bit characters. Unicode is not supported. 

The name:value pair names match the DTC message field names, and the value portion matches the type of the 
DTC field. The JSON field name is case sensitive.

The values are either a number, a string, an array, or a "null". A null value indicates that the field is not set. String 
values are only present for text string fields. An array is only present for several DTC messages that contain depth 
arrays.

An unset field can be left out of JSON object. 
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The following is a JSON Encoding example of a s_MarketDataUpdateTrade message:

{"Type":107, "SymbolID":1, "AtBidOrAsk":0, "Price":2058.75, "Volume":12, 
"DateTime":1456736458}
        
The Type field should be first. Otherwise, the general field order does not matter.

To determine the number for the Type field for a particular DTC message, look up the message type constant in the 
DTCProtocol.h file and use that message number. Example: LOGON_REQUEST = 1. 

Compact JSON Encoding

[Link] - [Top]
The Compact JSON Encoding sends high frequency DTC messages in a more compact form with no field names, 
while sending the remaining messages in the standard JSON Encoding.

This encoding maintains many of the strengths of the standard JSON encoding while vastly improving the 
efficiency of high frequency messages.

Messages using the compact JSON encoding, do not contain a size field like the binary encoding, and so each DTC 
JSON message object is separated with a null terminator in the network data stream. The Type name:value pair is 
maintained to allow compact JSON messages to be initially parsed in a similar manner to the standard JSON 
encoding.

All of the remaining type:value pairs are replaced with a single JSON pair named "F", and the value contains all 
of the DTC message fields represented as an array of values in the same order as they exist in the standard DTC 
Binary Encoding message. Each value matches the type of the corresponding DTC Protocol field.

The values are either a number, a string, an array, or a "null". A null value indicates that the field is not set. String 
values are only present for string fields. An array is only present for several DTC messages that contain market 
depth data arrays.

The following is a Compact JSON Encoding example of a s_MarketDataUpdateTrade message:

{"Type":107, "F":[1, 0, 2058.75, 12, 1456736458]}
        
The Type field must be first. For this encoding, the field order must match the order of the corresponding DTC 
Protocol Binary Encoding message.

The following types use the compact JSON format:

• HEARTBEAT
• MARKET_DATA_SNAPSHOT
• MARKET_DATA_SNAPSHOT_INT
• MARKET_DATA_UPDATE_TRADE
• MARKET_DATA_UPDATE_TRADE_COMPACT
• MARKET_DATA_UPDATE_TRADE_INT
• MARKET_DATA_UPDATE_LAST_TRADE_SNAPSHOT
• MARKET_DATA_UPDATE_BID_ASK
• MARKET_DATA_UPDATE_BID_ASK_COMPACT
• MARKET_DATA_UPDATE_BID_ASK_INT
• MARKET_DATA_UPDATE_SESSION_OPEN
• MARKET_DATA_UPDATE_SESSION_OPEN_INT
• MARKET_DATA_UPDATE_SESSION_HIGH
• MARKET_DATA_UPDATE_SESSION_HIGH_INT
• MARKET_DATA_UPDATE_SESSION_LOW
• MARKET_DATA_UPDATE_SESSION_LOW_INT
• MARKET_DATA_UPDATE_SESSION_VOLUME
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• MARKET_DATA_UPDATE_OPEN_INTEREST
• MARKET_DATA_UPDATE_SESSION_SETTLEMENT
• MARKET_DATA_UPDATE_SESSION_SETTLEMENT_INT
• MARKET_DEPTH_SNAPSHOT_LEVEL
• MARKET_DEPTH_SNAPSHOT_LEVEL_INT
• MARKET_DEPTH_UPDATE_LEVEL
• MARKET_DEPTH_UPDATE_LEVEL_COMPACT
• MARKET_DEPTH_UPDATE_LEVEL_INT
• MARKET_DEPTH_FULL_UPDATE_10
• MARKET_DEPTH_FULL_UPDATE_20
• HISTORICAL_PRICE_DATA_RECORD_RESPONSE
• HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE
• HISTORICAL_PRICE_DATA_RECORD_RESPONSE_INT
• HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE_INT

Google Protocol Buffers (GPB)

[Link] - [Top]
The DTC Protocol supports Google Protocol Buffer encoding. All DTC meesages and constants are defined in the 
Google Protocol Buffer Encoding file. This file requires version 3 of the Protocol Buffer compiler and libraries. 

The proto file is then used with the protocol buffer compiler (protoc) to generate a language specific API like for 
C++ or whatever language. The generated API is then used to build, encode, decode, and extract messages and 
message fields.

DTC messages are built using the generated API message object/methods. All DTC messages are then serialized 
into encoded blocks of data via the Serialize*() methods in the generated API.

These encoded messages are then sent over the network. Since the protocol buffer wire format is not self-
delimiting, a small header is used to delimit and describe the encoded messages. The header is a 4-byte header 
containing a 2-byte unsigned integer size and a 2-byte unsigned integer message type. Each field is sent in little 
endian format. The data structure is defined below.

struct s_DTCMessageHeader
{
        uint16_t Size;
        uint16_t Type;
};
        
The header Size field is set to the length of the encoded message plus the size of the header. The Size field allows 
the receiver to know when an entire message has been received. The Type field contains the DTC Message type, 
which are all defined in the DTCMessageType enum in the proto file.

The Type field is then used by the receiver to parse the encoded message into the associated object with the 
Google Protocol Buffers API Parse() methods. The generated API is then used to access the message fields.

For more information about Google Protocol Buffers, refer to the Google Protocol Buffers Documentation.

Underlying Transport Layer and Security

[Link] - [Top]
The DTC Protocol does not define what the underlying transport layer is for the DTC messages.

For communication over the public Internet, the underlying transport is going to be a TCP/IP network connection. 

However, the websocket protocol could also be used. Although we see no advantage of using the websocket 
protocol in the case of when using TLS over a TCP/IP network connection.
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In general, the use of the websocket protocol as the underlying transport layer for the DTC Protocol over the public 
Internet should be unnecessary unless there is a very specific reason why it is needed.

The underlying connection must use TLS for security when the connection is used for trading. This protects both 
the Username and Password from being intercepted. And if the security certificate is checked by the Client to 
ensure that it is from a trusted authority, also verifies that the Client is connecting to a trusted Server.

Server Can Be Local or Remote

[Link] - [Top]
The DTC Protocol supports a Server which can exist remotely on the network, or locally on a client computer. For 
Data or Trading service providers that do not want to support connectivity straight to their backend, for whatever 
reason, can still support the DTC Protocol through a local Server program.

For more information about using a local server executable program, refer to Proposal for Using a Local Server 
Executable Program.

DTC Projects

[Link] - [Top]
The DTC Working Group will provide simple C++ projects which use the DTC Protocol. These will serve as 
examples. 

These will be posted here as they become available.

The full source code will be provided.

Open Specification

[Link] - [Top]
The specifications for the DTC Protocol has no license and is in the public domain.

The greater the adoption of the protocol by Clients and Servers, the greater the success.

The DTC Protocol is designed to be a practical and straightforward protocol that is easy to implement.

Complete and open documentation for the DTC Protocol is found on the DTC Messages and Procedures page. It 
has no copyrights.

These are the basic objectives of the DTC protocol:

1. It is the purpose of the DTC protocol to define a common set of messages and fields within those messages, 
and establish clear procedures for working with these messages and fields in order to create reliable and 
plug-and-play interoperability between Clients and Servers for the communication of financial market data 
and trading messages. 

2. The header of each message contains the message type, the same as FIX messages.
3. The message types and fields for trading related messages should be the same or similar to FIX where 

possible and appropriate.
4. The DTC Protocol needs to be simple and should not get out of control with excessive number of messages 

and fields. Although it will grow as needed. It is for this reason, that managed order types like trailing stops 
should not be adopted by the standard DTC Protocol implementation. 

Clients and Servers can define their own custom messages between each other where the DTC Protocol 
does not meet their requirements.

5. The content of each message is based upon the purpose of the message. 
6. The DTC Protocol supports any kind of connectivity method. Typically this will be the Internet but can 
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file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc69a.html?page=doc/helpdetails76.html#Proposal
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc69a.html?page=doc/helpdetails76.html#Proposal
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexe379.html?page=doc/DTCMessageDocumentation.php


work over any reliable communications network. It can use an encrypted or not encrypted connection. The 
protocol is simply a layer on top of the transport and encryption layers. 

7. The DTC Protocol supports Client and Server identification with authentication. Just because the Client and 
the Server support the same protocol, does not mean that each side has to talk to each other. For example, if 
the server requires a license key from the Client, the server can deny the connection if the license key is not 
valid.

8. The DTC Protocol supports dynamic connections where the Server to connect to can change dynamically. 
Multiple connections are supported.

A Client or Server that follows the DTC Protocol, will be able to reliably establish connectivity to any other side 
supporting the DTC Protocol.

Patent/License: This protocol has no patent or license. The protocol is in the public domain. The protocol is based 
upon very straightforward, common sense, and established programming methods. For example, using the 
beginning of a data block to identify the size and the type of the data block. Therefore, this does not even remotely 
come close to meet the non-obvious patent test.

*Last modified Wednesday, 03rd January, 2024.
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Introduction

[Link] - [Top]
This page documents the Data and Trading Communications (DTC) Protocol procedures for working with DTC 
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messages, the DTC messages themselves, and the fields of those messages.

For an overview of the DTC Protocol, refer to the Data and Trading Communications Protocol page.

For the DTC Protocol header files, refer to the DTC Files section. The files to use depend upon the particular 
encoding to use. In the case of JSON encoding, there are no header files to use.

If you will be adopting DTC, either as a Client or Server, then you can take a copy of this documentation and 
modify it to meet your requirements. It has no copyright. 

Client: Any application program supporting DTC. This can be a manual trading, automated/algorithmic trading, 
charting, or market analysis program, a combination of these, or whatever.

Server: Any service/program that provides Market Data and/or Trading functionality that follows this DTC 
protocol.

DTC Protocol Procedures

[Link] - [Top]
This section documents the basic procedures of using DTC Protocol messages by the Client and Server.

The DTC protocol is nothing more than a messaging protocol with messages containing various fields of 
information.

It is the exchange of messages between a Client and Server over a network socket. Various Message Encodings are 
supported.

Client and Server Support of DTC Messages

[Link] - [Top]
The Client and the Server will only support the messages that they need to. Not all of them are required to be 
supported with DTC.

If a Server does not support a particular message or class of messages, it will indicate this through various 1 byte 
integer fields in the LOGON_RESPONSE message. A byte value of 1 signifies the field is TRUE. A byte value of 
0 signifies the field is FALSE.

For example, if the Server does not support Security Definitions or Trading, it will set these 
LOGON_RESPONSE fields to zero: s_LogonResponse::SecurityDefinitionsSupported and 
s_LogonResponse::TradingIsSupported. The default value for these flag fields is zero.

Message Structure

[Link] - [Top]
In the case of simple binary encoding, a DTC message consists of a 2 byte Size and 2 byte message Type at the 
beginning of every message structure. These 2 fields are automatically set by the message constructor in the 
standard header file

Get and Set Functions

[Link] - [Top]
In the case of the DTC encoding method which uses fixed length structures and strings, each message structure has 
Get* and Set* functions for each text string field of the structure. 

Each fixed length structure has a Get* function for all other fields of the structure except for the Type field.
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The DTC protocol structures do not use Set* functions for non-text strings fields.

There are some reasons for the Get* and Set* functions. In the case of text strings, one reason is to simplify use of 
text string fields. You can call a simple function to get and set a text string safely. Another reason is to guard 
against access violations when accessing string and other fields which might not exist when the remote side is 
using an older protocol version (this will be a less likely case).

The Get and Set functions follow a standard naming method. They are named Get[field name] and Set[field 
name].

If you add new messages to the DTC Protocol or add new fields to existing data structures, then it is a good idea to 
add Get and Set functions following the above requirements.

There are 2 special functions on each message structure which are described below:

• GetMessageSize() : This returns the size of the message structure in bytes. In the case where this function 
is called on a message structure received over the network, this gets the size of the message received over 
the network. Otherwise, it is the size of the message structure according to the version of the header file that 
you have.

• CopyFrom(void * p_SourceData): This function is used to copy data into a message structure instance, 
from a memory block/buffer that contains the message received over the network. The beginning of the 
message from a memory block/buffer needs to be pointed to by the p_SourceData. This function internally 
ensures that the smaller size of either the message structure instance being copied into or the message 
pointed to by p_SourceData, is used for the copy. The purpose of this does to guard against any access 
violations due to protocol differences between the Client and the Server.

Versioning

[Link] - [Top]
In the DTC Protocol, the version of messages is an important consideration. How a Client and Server handle 
messages from the other side with differing DTC Protocol versions, depends upon the encoding method.

There are many special considerations in the case of Binary Encoding with Fixed Length Strings and Binary 
Encoding with Variable Length Strings.

In the case of JSON encoding, being the data is encoded as text, the only potential issue is that a field may be 
missing in the case of when reading a message when the other side (Client or Server) is using a lower DTC 
protocol version.

When there are new messages added to the DTC Protocol or new fields added to a structure, then the protocol 
version number in the LOGON_REQUEST and LOGON_RESPONSE messages will be incremented.

Binary Encoding with Fixed Length Strings

[Link] - [Top]
In the case of binary encoding, existing defined structure fields will not change. New fields can be added to an 
existing message at the end of the structure. 

Get functions are provided for accessing the structure fields safely. These functions will do structure size checks to 
ensure there are no memory access violations. Set functions are supported for text strings.

What this means is as follows:

Whether you are the Client or the Server, if you see a newer protocol version from the other side, then there will be 
no issues. In this case you cannot do anything with unknown message types, however you will read them from the 
socket and discard them. Every message has a standard header with its size. You will not have access to newer 
structure fields, but you will know the existing structure fields you have knowledge of, will be filled in.

Whether you are the Client or the Server, if you see an older protocol version from the other side, the newer 
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message types that you have knowledge of, that the other side with the older version does not, are not supported, 
but it is not harmful to send them. 

In the case of newer structure fields on existing message types, the Get functions will safeguard against any 
memory access violations. When getting a value from a newer unsupported field, the Get function will return the 
default value.

The way that protocol safety is accomplished is through the use of Get functions. These functions look at the Size 
of the message sent by the sender, look at the base address of the structure object, look at the address of the field 
they are accessing and the size of the field. If it is determined that the structure field does not exist, it is not 
accessed in the default value is returned instead.

Handling a Newer Protocol Version: Normally there is nothing special that needs to be done when communicating 
with the other side that has a newer protocol version. However, there is one special consideration when reading 
messages. Make certain that when reading messages from the network socket, that you only read the number of 
bytes for a message according to the Size in its header. This should be obvious.

However, there is another important consideration where there could be a problem. If you read a message, that has 
a larger size than the corresponding message structure in the header file version you have, then when you make a 
copy of that message into a destination structure, you must only copy the number of bytes according to the size of 
the structure in the header file that you have. The CopyFrom member function on all message structures supports 
this.

Binary Encoding with Variable Length Strings

[Link] - [Top]
In the case of Binary Encoding with Variable Length Strings, the handling of new fields in a message and new 
messages is identical to Binary Encoding with Fixed Length Strings (described above).

Protocol Buffer Encoding

[Link] - [Top]
In the case of Google Protocol Buffer encoding, there is no issue, with additional fields added. However, changes 
to existing fields, potentially can be a problem. It depends upon what the specific change is and how the protocol 
handles this.

Breaking Changes

[Link] - [Top]
The DTC Protocol does support breaking changes, where a new protocol version is not back compatible with older 
protocol versions. This is not a common occurrence. And will be well documented when it occurs.

Header File Namespaces

[Link] - [Top]
The header file for DTC Binary Encoding with Fixed Length Strings has the data structures located in the DTC 
namespace.

The header file for DTC Binary Encoding with Variable Length Strings, has the data structures located within the 
DTC_VLS namespace. 

There is no header file for JSON encoding. Therefore, there is no namespace for JSON encoding.

Example:

DTC_VLS::s_LogonRequest
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Symbols

[Link] - [Top]
The DTC Protocol supports any Symbol format with an optional Exchange specifier.

DTC requires the use of the actual Symbol for a particular market/security in all messages where a Symbol is 
required. The Symbol can be anything that the Server defines.

The symbol can define any kind of market/security including futures, stocks, spreads, strategies, options, indices, 
funds, bitcoins, or whatever. Multi-legged securities like spreads, also can be defined through a unique text a string 
identifier.

In the case of a futures contract, futures spread, or option symbol, it is necessary for the particular contract month 
and year and other parameters to be part of the symbol text string. 

The combination of the Symbol and optional Exchange are the complete identification for a particular market/
security and will either express or imply the particular Security Type. While the Security Type is supported in 
security definition responses, it is not necessary to ever specify the Security Type when identifying a particular 
market/security. 

There shall be no need for a Client to convert some type of numeric identifier to a Symbol or to an Exchange. The 
Client will work directly with Symbol and Exchange identifiers. If the Server requires a Symbol to internal 
identifier mapping, it is the responsibility of the Server to perform that on the Server side.

When subscribing to market data, the DTC Protocol uses an integer identifier in the market data request messages 
(SymbolID) which is sent to the Server along with the Symbol and Exchange identifiers.

The Server uses that same integer identifier in all of the market data response messages to uniquely associate the 
response with a particular Symbol and Exchange. This is done to reduce the space in the market data response 
messages which improves performance over a network.

Multiple Connections

[Link] - [Top]
The DTC Protocol can use multiple connections. For example, one connection could be used for streaming market 
data, another connection for trading, and another connection for historical price data.

Each of these connections will use the identical protocol and only use the message types relevant to the particular 
purpose of the connection.

Each of these connections can use a different encoding.

Basic Server Procedures

[Link] - [Top]
This section explains the basic top-level procedures for a DTC Protocol Server.

1. Assuming the DTC Server is connected to a TCP/IP network, which is usually the public Internet, the 
Server will listen for network connections on a particular Internet port number. 

2. When an incoming connection is received, the network connection will be established by the underlying 
TCP protocol.

3. The Server will then wait for an ENCODING_REQUEST message. The server must implement support for 
this message. The server should expect this message to be received using Binary Encoding, unless the the 
Client and Server have each decided upon another encoding to use in which case, the client will skip the 
step of sending an ENCODING_REQUEST.

4. Once the encoding has been established between the Client and Server, the next step is that the Connection 
and Logon Sequence needs to be followed.



5. After a successful Logon by the Client, the Client will send request messages to the Server and the Server 
will send the response messages.

6. The Server can either reject or ignore request messages until there has been a successful Logon by the 
Client. 

Connection and Logon Sequence

[Link] - [Top]
The Client will connect to the Server at the specified IP address and port number.

Dynamically reconnecting to another specified Server is supported and is explained in the steps below.

The Client can optionally support launching an executable Server program upon connection. Therefore, Data or 
Trading service providers can create an executable program that acts as a TCP/IP socket Server if they want their 
Server to run on the user's computer. The Client will pass the port number on the command line when running this 
program (Port number parameter format: /Port:[port number]). This is the socket port the local Server executable 
will need to listen on. The Client will verify that the port passed to the Server executable program can be listened 
on before it starts the Server executable and passes that port number. The Client will always pass an available port 
number.

The logon sequence from the Client to the Server is as follows:

1. A DTC Client establishes a TCP/IP connection to the Server. This can be either TLS or non-TLS. It is 
highly recommended the Server enables TCP No Delay when the Server accepts the connection. 

2. It is important to understand that the DTC protocol uses different encodings for messages. For more 
information refer to Message Format and Encoding. Messages must be exchanged between the Client and 
Server using the desired encoding. 

If the Client does not know the default encoding used by the Server or the encoding needs to be changed, 
the Client must send an Encoding Request Sequence to request the DTC encoding to use before sending 
any other messages. If the Client knows the default encoding used by the Server, then it does not need to 
send an ENCODING_REQUEST message to the Server but it is preferred.

3. The Client fills out a LOGON_REQUEST message structure and sends it to the Server over the network 
socket. Only the message fields which are relevant for the particular Server being connected to, need to be 
set. 

The LOGON_REQUEST::HeartbeatIntervalInSeconds must be set by the Client.
4. The Client will wait for a LOGON_RESPONSE message structure from the Server. 

The Server will always respond with an LOGON_RESPONSE message. It must set the 
s_LogonResponse::Result field. The following are the supported constants for the Result field: 
LOGON_SUCCESS, LOGON_ERROR, LOGON_ERROR_NO_RECONNECT, 
LOGON_RECONNECT_NEW_ADDRESS. 

It is recommended the Server set the s_LogonResponse::ResultText string field to free-form text 
indicating more descriptive text for the logon result whether the connection was successful or unsuccessful.

5. If the Result field is set to LOGON_SUCCESS, then this indicates to the Client a successful logon. At this 
time, the Client can interpret the other fields in the LOGON_RESPONSE message and send other messages 
to the Server.

6. If the Result field is set to either of LOGON_ERROR or LOGON_ERROR_NO_RECONNECT, then 
this is an unsuccessful logon and the Server will close the network connection. If the Result is 
LOGON_ERROR_NO_RECONNECT, then the Client should not try to reconnect to the Server again.

7. In the LOGON_RESPONSE message if the s_LogonResponse::Result member is set to 
LOGON_RECONNECT_NEW_ADDRESS, then this signals to the Client reconnect to the address given 
in s_LogonResponse::ReconnectAddress.

8. The LOGON_REQUEST indicates a Heartbeat interval that each side needs to follow. Each side will send 
a HEARTBEAT message structure at the given interval in seconds. 

9. At this point, the Client can make requests to the Server by sending any of the other supported DTC 
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Messages. If a particular class of messages is not supported by the Server, the Client will become aware of 
this by examining the related variables in the LOGON_RESPONSE message.

Encoding Request Sequence

[Link] - [Top]
The ENCODING_REQUEST and ENCODING_RESPONSE messages were added in version 6 of the DTC 
Protocol. These control the particular message encoding to be used during the connection.

Servers/Clients can support one or more encodings and the Encoding Request Sequence is used to discover the 
encoding to be used during the connection. The Server can accept or reject the requested message encoding from 
the Client.

The following sequence is used to request a particular message encoding between the Server and the Client.

1. It is supported in the DTC Protocol for the Server and the Client to agree on a particular encoding that they 
will use between each other and bypass the Encoding Request Sequence completely. If this is the case, the 
remaining steps should be skipped by the Client and the Server. However, this is not considered the DTC 
standard for Clients and Servers and is an exception to allow for more simple use of the DTC Protocol 
when Clients and Servers know they are only going to work with a particular message encoding.

2. In version 6 or higher of the DTC Protocol, all Servers must respond to the ENCODING_REQUEST 
message, even if it is only to reject a requested change and set the encoding to the current Server supported 
encoding value. 

3. During the initial exchange of the ENCODING_REQUEST and ENCODING_RESPONSE messages at the 
beginning of the network connection, these must be both sent using Binary Encoding. 

However, there is an exception to this. If the Server has been preset to a particular encoding at the start of a 
connection and this has been disclosed to the Client by some other non-technical means, then the Client 
must send the ENCODING_REQUEST to the Server using the encoding the Server is currently set to and 
not necessarily Binary Encoding. 

4. For a Client using JSON Encoding to be able to connect to a Server, the Client needs to form and process 
the initial Encoding Request and Encoding Response messages using the standard Binary Encoding 
s_EncodingRequest message structure.

5. The Client sends an ENCODING_REQUEST message to the Server with the requested encoding. This 
message must be sent using Binary Encoding if it is the first message sent in the data stream during the 
connection. The Server must be able to respond to this message using Binary Encoding as well.

6. The Client waits for the ENCODING_RESPONSE from the Server. If the Client has not received a 
response within a reasonable time, like 20 seconds, the Client should close the network connection because 
it cannot reliably communicate with the Server until it knows the message encoding. 

7. The Server receives the ENCODING_REQUEST message, and responds with an 
ENCODING_RESPONSE message. 

If the Server accepts the requested enocding, the Encoding field in the ENCODING_RESPONSE must be 
set to the value from the ENCODING_REQUEST message. 

If the Server rejects the requested encoding, the Encoding field in the ENCODING_RESPONSE message 
must be set to the current encoding value used by the Server. 

Servers that only support one encoding must still respond to an ENCODING_REQUEST by sending an 
ENCODING_RESPONSE message with the Encoding field set to the particular DTC encoding that the 
Server supports. 

In either case, the ENCODING_RESPONSE is sent using the encoding the Server is currently using, before 
the requested change, which usually will be Binary Encoding if it is the first message at the beginning of 
the network connection. All subsequent messages are sent using the new encoding if it was accepted by the 
Server.

8. The Client receives the ENCODING_RESPONSE message and processes it using the original encoding 
which is Binary Encoding. The Client then changes encoding specified by the Encoding field in the 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index8a4e.html?page=doc/DTCMessages_All.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-LOGON_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/dtcprotocol.h
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-ENCODING_RESPONSE


ENCODING_RESPONSE message. All subsequent messages must be sent and received using the potential 
new encoding.

9. While the encoding request sequence is typically performed before sending the LOGON_REQUEST 
message, the sequence can technically be performed at anytime. The only restriction is that the Client 
should stop sending new messages and continue processing received messages with the current encoding 
until the encoding is changed with an ENCODING_RESPONSE. This also includes processing the 
ENCODING_RESPONSE message with the current encoding. After that message the Client will use the 
new potential encoding.

Logging Off

[Link] - [Top]
A logoff can be performed by either side by sending a LOGOFF message to the other side and gracefully closing 
the socket with a linger. 

The Server and the Client will always write complete messages into the socket. When either side wants to logoff 
and disconnect it will send a LOGOFF message to the other side and gracefully close the socket.

The only exception to this is when the Server sends a LOGON_RESPONSEmessage to the Client with the Result 
field set to a value other than LOGON_SUCCESS, then it can gracefully close the network connection after 
without sending a LOGOFF message to the Client.

Market Data

[Link] - [Top]
A Client will subscribe and unsubscribe to market data for a symbol by using the MARKET_DATA_REQUEST 
message. When subscribing to market data for a symbol, the request is identified by a unique SymbolID field. 

All messages from the Server relating to that market data request, will use this same SymbolID to associate the 
particular data message with the symbol. None of the market data messages from the Server use a symbol or 
exchange string.

After a Client subscribes to market data, the Server will respond with any of the Server >> Client Market Data 
Messages currently defined in the DTC Protocol.

The Server will implement and send what messages are appropriate for its implementation of the DTC Protocol for 
market data. The Client will implement support for all market data messages from the Server. Although the Client 
does not need to implement any of the Integer market data messages.

This section explains the procedures for the functioning of market data between the Server and Client for a 
particular symbol.

1. A Client will subscribe to market data by using the MARKET_DATA_REQUEST message. 
2. If the Client has subscribed to an invalid symbol or there is some problem the Server finds with the 

MARKET_DATA_REQUEST message the Server will respond with a MARKET_DATA_REJECT 
message. At this point, there is nothing further the Server needs to respond with. 

3. If the Client has subscribed to a valid symbol, the Server will respond immediately with a 
MARKET_DATA_SNAPSHOT message, providing as many of the message fields as possible.

4. When there is a change with the Bid or Ask prices or quantities for the symbol subscribed to, the Server 
will send a MARKET_DATA_UPDATE_BID_ASK message to the Client. If the Symbol only provides 
Bid and Ask updates, then this message will be used. MARKET_DATA_UPDATE_TRADE messages 
will not be sent in this case. 

5. When a new trade occurs for the symbol subscribed to, the Server will send a 
MARKET_DATA_UPDATE_TRADE message to the Client.

6. When the session trade volume for the symbol changes, the Server can send a 
MARKET_DATA_UPDATE_SESSION_VOLUME message. However, for the complete details of when 
the session trade volume message should be sent the Client, refer to the documentation for 
MARKET_DATA_UPDATE_SESSION_VOLUME. 
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7. When a new session High or Low occurs for the symbol, the Server will send a 
MARKET_DATA_UPDATE_SESSION_HIGH or MARKET_DATA_UPDATE_SESSION_LOW 
message. 

8. When there is a change of the session Settlement price, session Open price or the Open Interest value for 
the symbol, the Server will send a MARKET_DATA_UPDATE_SESSION_SETTLEMENT, 
MARKET_DATA_UPDATE_SESSION_OPEN, or MARKET_DATA_UPDATE_OPEN_INTEREST 
message respectively. 

9. If any of the other fields in a MARKET_DATA_SNAPSHOT message change and there is no 
corresponding MARKET_DATA_UPDATE_* message available for that field, then the Server will send a 
new MARKET_DATA_SNAPSHOT message. This message is intended to be sent infrequently.

10. If the Client requires market depth data beyond the best Bid and Ask level, then it will request it with a 
MARKET_DEPTH_REQUEST message. The Client shall only request market depth data if 
s_LogonResponse::MarketDepthIsSupported is set to 1. 

If the market depth request is rejected for any reason, the Server will send a MARKET_DEPTH_REJECT 
message to the Client.

11. If the market depth request is accepted by the Server, then it will respond immediately with a series of 
MARKET_DEPTH_SNAPSHOT_LEVEL messages which the Client uses to build its initial market depth 
book.

12. In order to conserve bandwidth, the Server can optionally set 
s_LogonResponse::MarketDepthUpdatesBestBidAndAsk to 1 and when beginning to send market depth 
data in response to a MARKET_DEPTH_REQUEST, it should then stop best Bid and Ask updates through 
a MARKET_DATA_UPDATE_BID_ASK message. 

The Server is not under an obligation to do this in the DTC protocol. In the case where the Server is 
sending market depth messages only, the Client will then use the updates at market depth level 1 to update 
the best Bid and Ask prices and it will know to do that because 
s_LogonResponse::MarketDepthUpdatesBestBidAndAsk has been set to 1. 

13. As the market depth data changes, the Server will send to the Client 
MARKET_DEPTH_UPDATE_LEVEL messages to update the market depth book. Each message updates 
one level of depth on one side.

14. If a Client makes a request for Security Definition data with the 
SECURITY_DEFINITION_FOR_SYMBOL_REQUEST message, the Server will respond to this request 
with a SECURITY_DEFINITION_RESPONSE and provide as many of the message fields as possible.

15. It is recommended the Client always makes a Security Definition For Symbol request to the Server at the 
time of making a market data request, to obtain the available Security Definition data.

Market Data Price Format

[Link] - [Top]
In the MARKET_DATA_* and MARKET_DEPTH_* messages, price values can be stored in two formats. 
These are double precision floating point and single precision floating point formats.

The standard format is double precision floating point which is consistent with the FIX protocol.

As of August 2020, integer market data messages which use integers to hold price values, are discontinued. 

If a market data/depth message ends with _COMPACT, the price values are stored in single precision floating-
point format.

In the case when the server sends market data messages using a double or float value for the price related fields, it 
may require that a multiplier be applied. The multiplier is the DisplayPriceMultiplier field in 
theSECURITY_DEFINITION_RESPONSE message which is requested by the Client with the 
SECURITY_DEFINITION_FOR_SYMBOL_REQUEST message.

A Client should implement support for all market/depth data messages sent from the Server, to be compatible with 
any Server no matter what messages the Server chooses to use. 
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Trade Order Procedures

[Link] - [Top]
The DTC Protocol provides full high-performance support for financial market trading.

There are messages for submitting orders, providing Open Orders and Order Updates, reporting Trade Positions, 
and reporting Historical Order Fills.

With the DTC Protocol, the general model is that the Server maintains a list of Open Orders, the current Trade 
Positions, and can optionally maintain Historical Order Fills. 

When the Client connects to the Server, it will make a request for the list of Trading Accounts, Open Orders, Trade 
Positions, and Historical Order Fills. The Client will then be up-to-date in regards to trading once it receives this 
information.

In DTC there is a single message, ORDER_UPDATE, which is similar to the FIX Execution Report which is used 
to communicate from the Server to the Client, the details of an order, the status of an order, the most recent action 
on the order, and Client order actions which results in a rejection.

The reason there is a single unified message is to ensure easier integration on the Client-side, to ensure that the 
status of an order, and the reason for the sending of the ORDER_UPDATE is always clear without any confusion. 
This has proven to be a very good model to follow. It is the model used by FIX. The primary difference between 
the DTC ORDER_UPDATE message and the FIX Execution Report, is order Cancel and order Cancel/Replace 
rejects also use the same ORDER_UPDATE message to communicate those rejections. The OrderUpdateReason 
field in the ORDER_UPDATE message indicates if the order update is a rejection and the specific reason for the 
rejection. There is no room for confusion.

The main identifying fields of the ORDER_UPDATE message are the ClientOrderID, ServerOrderID, 
OrderUpdateReason, and the OrderStatus.

The other fields of the ORDER_UPDATE message need to be set by a Server when sending the 
ORDER_UPDATE message, unless they are identified as optional by the DTC Protocol and are not relevant for the 
particular order. 

The only exception to this is when the OrderUpdateReason is a *REJECT. In this case, the only fields that need 
to be set in the ORDER_UPDATE message are TotalNumMessages, MessageNumber, Symbol, ClientOrderID, 
OrderStatus, OrderUpdateReason.

When an order fills, an ORDER_UPDATE message needs to be sent from the Server to the Client, and a 
POSITION_UPDATE needs to be sent to the Client updating the Trade Position data for the Symbol and Trade 
Account. 

Bracket Order Procedures

[Link] - [Top]
A bracket order consists of a parent order and 2 child orders in an OCO Group. One of the child orders will be a 
target order. Usually this is a Limit order. The other child order will be a Stop order. The below steps explain how 
the Client should submit a bracket order in the DTC protocol and how the Server should handle this order.

Once submitted, all three of the orders are independent orders which can be modified and canceled. However, they 
have an association with each other.

1. The client will submit the Parent order using the SUBMIT_NEW_SINGLE_ORDER message. In the 
parent order message it is necessary for the Client to set the s_SubmitNewSingleOrder::IsParentOrder 
field to 1. This signifies to the Server that this is a Parent order of a bracket order. 

The Server will use IsParentOrder as a flag to know that this message is a parent order. The Server must 
hold onto this order until it receives the subsequent SUBMIT_NEW_OCO_ORDER message and then 
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process all of the orders as one complete set. If the next message the Server receives is not a 
SUBMIT_NEW_OCO_ORDER message, then it should reject the SUBMIT_NEW_SINGLE_ORDER 
message with an ORDER_UPDATE message.

2. The client will submit the 2 child orders using the SUBMIT_NEW_OCO_ORDER message.
3. In the SUBMIT_NEW_OCO_ORDER message, the Client needs to set the 

s_SubmitNewOCOOrder::ParentTriggerClientOrderID field. This field needs to be set to the 
ClientOrderID used in the previous SUBMIT_NEW_SINGLE_ORDER message which is the parent order 
for a bracket order. This signifies that the two orders in the OCO order are child orders of the specified 
parent. 

When submitting the parent order, it is necessary for the Client to set IsParentOrder on that order. 
Otherwise, the Server must ignore ParentTriggerClientOrderID in this message if it is referencing an 
order that did not set IsParentOrder.

4. The combination of the single parent order and the OCO order make up a complete bracket order which the 
Server needs to process. 

5. The Server needs to acknowledge the three orders which have been sent by sending a separate 
ORDER_UPDATE for each of the three orders. The OrderUpdateReason needs to be either 
NEW_ORDER_ACCEPTED or NEW_ORDER_REJECTED. If any of the orders are rejected, they all 
should be rejected by the Server. Further updates to the status of the orders needs to be communicated by 
the Server to the Client by sending a ORDER_UPDATE message to the Client individually for each order.

6. The OCO order pair does not become active until the parent is filled or partially filled. Each of the orders in 
the OCO pair orders need to have an Order Status of ORDER_STATUS_PENDING_CHILD set by the 
Server. When the parent is partially filled, then the quantities of the OCO orders, only increase to the filled 
quantity of the parent.

7. Each of the three orders can be independently canceled and modified by using the 
CANCEL_REPLACE_ORDER or CANCEL_ORDER messages. When the parent order is canceled, the 
children need to be canceled as well by Server. 

8. It is recommended, although not required by DTC, that when the parent order is modified by the Client 
before it is filled, that the child orders are also modified by the Server to maintain the same price offsets that 
they had to the parent order before the parent order was modified.

Integer Trading Messages

[Link] - [Top]
The following integer order messages are no longer supported as of August 2020:

• SUBMIT_NEW_SINGLE_ORDER_INT
• SUBMIT_NEW_OCO_ORDER_INT
• CANCEL_REPLACE_ORDER_INT

Automatic Trading Data Updates

[Link] - [Top]
Each side assumes that all changes to Open Orders, Trade Positions, and Account Balances are automatically sent 
from the Server to the Client with the corresponding messages.

So it is implied that these are subscribed to for all accounts associated with the logged in Username.

If the Username supports a very large number of accounts and this is impractical, then this is an area where DTC 
can be further expanded upon by a service provider.

Indication of Unset Message Fields

[Link] - [Top]
In the DTC Protocol, the default value for numeric, date-time, or enumeration fields is zero unless otherwise 
specified in the field description.
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The default for text strings is an empty string unless specified otherwise.

In the case of DTC Binary encoding for messages, where message fields are optional, which are not set by either a 
Client or Server before sending a message, where that field is a numeric type, and where the default value of zero 
can be interpreted as a valid value, then DTC requires the field be set to its maximum value. The field description 
will specify this if it applies to that particular field. Otherwise, it does not.

In the case of a double, this will be DBL_MAX.

In the case of an integer, this will be INT_MAX. 

In the case of an unsigned integer, this will be UINT_MAX.

In the case of a 64 bit integer this will be INT64_MAX.

This way either the Client or Server can compare the field with these values to determine if the field is actually 
unset and should be ignored.

In the case of JSON encoding and Google Protocol Buffers encoding, an unset value can be indicated by the field 
not being present in the JSON object or Google Protocol Buffers object. Therefore, with these protocols, an unset 
field needs to be indicated by the field not being present in the message object.

With the Order Entry and Modification Messages, Price and Quantity fields are required to be set so they will never 
use unset values. 

However, in the case of the Order Cancel and Replace messages, the Price fields can be optionally set but there are 
separate fields indicating whether they are set. So the Price fields will never use unset values if they are not set. 

Historical Price Data

[Link] - [Top]
Historical price data is fully supported with DTC. It is a highly efficient and straightforward protocol.

It optionally supports ZLib compression.

The general sequence for historical price data requests and responses is as follows:

1. Historical data should use a completely separate network connection. The Client and the Server will follow 
the Connection and Logon Sequence for this connection. 

There is not a strict requirement to use a separate network connection for historical data and implementers 
of the DTC Protocol can deviate from this. If a separate connection is not used, then when sending the 
historical price data records in response to a request and they are ZLib compressed, there can be no other 
message types interleaved with a response until the historical data is fully served for the request. This 
includes Heartbeat messages.

2. If a separate network cconnection is used, it is recommended that heartbeat messages not be used. When 
compression is used, this will corrupt the transmission of the compressed data. With compression they 
definitively cannot be used. Therefore, it is best practice to avoid the use of heartbeat messages and close 
the network socket connection on the Server side, after 30 seconds or so of inactivity. 

The Client should not depend upon receiving heartbeat messages and instead should rely upon the receiving 
of historical data records to indicate the connection is active. 

3. The Server can optionally set the OneHistoricalPriceDataRequestPerConnection field to 1 in the 
LOGON_RESPONSE message to indicate that it only will accept one historical price data request per 
network connection. After the first request is served or rejected, the network connection will be gracefully 
closed at the appropriate time by the Server. The Server should close the socket when the Client has read all 
of the data. This method simplifies the serving of historical price data on the Server side and the 
implementation on the Client side when data compression is used. 
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4. The Client will send to the Server a HISTORICAL_PRICE_DATA_REQUEST message with the details of 
the historical data to be returned by the Server. 

5. If the Server rejects the historical data request, it will send a HISTORICAL_PRICE_DATA_REJECT 
message. This is never ZLib compressed. At this point, the communication is complete for the particular 
historical data request.

6. If the Server accepts the historical data request, it will send a 
HISTORICAL_PRICE_DATA_RESPONSE_HEADER message. This is never ZLib compressed.

7. In the case of a request other than for Tick data, the Server will respond with a series of 
HISTORICAL_PRICE_DATA_RECORD_RESPONSE messages until the historical data request is 
completely fulfilled. 

These can be compressed with ZLib compression if the Client requested it and the Server supports this 
compression. 

DTC strictly defines the ordering of records returned, from oldest to newest. When the Server writes these 
records into the network socket, it should write them in batches for efficiency. The batch size will be 
determined by the Server.

8. In the case of a request for Tick data, the Server will respond with a series of 
HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE messages until the historical data request is 
completely fulfilled. If the Server does not support Tick data or does not have Tick data for the specified 
time period it can respond with HISTORICAL_PRICE_DATA_RECORD_RESPONSE messages. 

In either case these messages can be compressed with ZLib if the Client requested it and the Server 
supports this compression. 

DTC strictly defines the ordering of records returned, from oldest to newest. When the Server writes these 
records into the network socket, it should write them in batches for efficiency. The batch size will be 
determined by the Server.

9. The final historical data record message (HISTORICAL_PRICE_DATA_RECORD_RESPONSE, 
HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE), needs to set the IsFinalRecord structure 
field to 1 to flag that it is the final record. 

This record does not need to contain any price data. If the record is an empty record other than having the 
flag set, then the t_DateTime structure field needs to be set at the default of 0 to indicate to the Client that 
the record contains no valid price data.

10. The Server must hold the connection open so long as the Server has data to send in the network socket 
buffer. Furthermore, the socket should not be closed until either there is several minutes of inactivity or the 
Client-side has closed the network socket. 

11. When the final historical data record has been received, the historical data request has been rejected, or a 
HISTORICAL_PRICE_DATA_RESPONSE_TRAILER message is received, then the Client can close 
the connection if no further historical data requests are to be made, or the server only supports one 
historical data request per connection 
(LOGON_RESPONSE::OneHistoricalPriceDataRequestPerConnection = 1). 

12. If for whatever reason, the connection is lost, the Client will make a fresh connection for historical price 
data when needed. So there is no need for the connection to be persistent. 

13. Since historical price data is not the type of data the Client will be making frequent requests for, the Server 
can close the socket connection after a certain period of inactivity determined by the Server (example: 30 
seconds). If the Server has set the field OneHistoricalPriceDataRequestPerConnection to 1 in the 
LOGON_RESPONSE message, it will only respond to one request from the Client and gracefully closed a 
network socket when done. The Client should not reestablish this connection until it needs historical price 
data again. 

14. For further details, refer to the relevant header file which includes all of the associated data structures and 
member fields of those structures.

Symbol ID and Request ID Rules

[Link] - [Top]
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RequestID message field values need to be unique per request, message type and per connection session. A 
connection session is defined as the time from a successful logon up until the disconnection.

RequestID values can conflict between message types and connection sessions. RequestID message field values 
can also conflict with SymbolID field values.

SymbolID message field values for market data request messages need to be unique per Symbol and Exchange 
combination only. The SymbolID value cannot change when market data is subscribed to. When requesting 
snapshot data or after unsubscribing and re-subscribing, the SymbolID value can change for a Symbol and 
Exchange combination.

SymbolIDs can conflict with RequestIDs used in other message types.

Nonstandard Messages

[Link] - [Top]
The DTC protocol provides for nonstandard, custom or private messages that can be shared between Client and 
Server developers.

The Client or the Server will need to develop their own messages and fields and agree upon them. The Type field 
of the message needs to have a number in the range of 10000 and higher. This is the only requirement.

Even if different Clients and Servers who do not know each other and do not communicate with each other, use 
Type numbers which are conflicting, this will not cause a problem because these messages are considered private.

DTC Message Field Type Descriptions

[Link] - [Top]
[int32] 32-bit Integer

[Link] - [Top]
The int32 type is a 32-bit integer.

[unsigned int16] Unsigned 16-bit Integer

[Link] - [Top]
This is a 16-bit unsigned integer value.

[unsigned int32] Unsigned 32-bit Integer

[Link] - [Top]
This is a 32 bit unsigned integer value.

[EncodingEnum] Encoding Enumeration

[Link] - [Top]
This enumeration indicates the encoding method. It can be one of the following values.

• BINARY_ENCODING = 0
• BINARY_WITH_VARIABLE_LENGTH_STRINGS = 1
• JSON_ENCODING = 2
• JSON_COMPACT_ENCODING = 3
• PROTOCOL_BUFFERS = 4

[char] Character

[Link] - [Top]



This is a character string. The final byte is always a null terminator for binary encoding with and without a variable 
length strings.

[unsigned int8] Byte

[Link] - [Top]
This is a single byte. Usually it represents a TRUE or FALSE state. Where a numeric value of 1 is TRUE and 0 is 
FALSE. 1 and 0 are not character values. They are integer values.

[double] 64-bit Floating Point Value

[Link] - [Top]
This is a 64-bit floating-point value.

[float] 32 bit Floating Point Value

[Link] - [Top]
This is a 32-bit floating-point value.

[AtBidOrAskEnum] At Bid Or Ask Enumeration

[Link] - [Top]
• BID_ASK_UNSET = 0
• AT_BID = 1: Use AT_BID if the aggressor of the trade was the seller.
• AT_ASK = 2: Use AT_ASK if the aggressor of the trade was the buyer.

[LogonStatusEnum] Logon Status Enumeration

[Link] - [Top]
• LOGON_SUCCESS = 1
• LOGON_ERROR = 2
• LOGON_ERROR_NO_RECONNECT = 3
• LOGON_RECONNECT_NEW_ADDRESS = 4

[t_DateTime] Date Time

[Link] - [Top]
This is a 64-bit integer UNIX time value.

This is the number of seconds since the UNIX epoch (January 1, 1970, 00:00:00 UTC).

With the DTC Protocol, the time zone is always UTC for Date-Time values.

In the case of Google Protocol Buffer encoding the equivalent data type used is sfixed64.

[t_DateTimeWithMilliseconds] Date Time With Milliseconds

[Link] - [Top]
This is a 64-bit floating-point UNIX time value.

The integer portion is the number of seconds since the UNIX epoch (January 1, 1970, 00:00:00 UTC).

With the DTC Protocol, the time zone is always UTC for Date-Time values.

The portion of this value to the right of the decimal point is the optional number of milliseconds. Where one 
millisecond equals .001.



In the case of Google Protocol Buffer encoding, the equivalent data type used is double. 

[t_DateTimeWithMillisecondsInt] Date Time With Milliseconds as Integer

[Link] - [Top]
This is a 64-bit integer UNIX time value.

This is the number of milliseconds since the UNIX epoch (January 1, 1970, 00:00:00 UTC).

With the DTC Protocol, the time zone is always UTC for Date-Time values.

[t_DateTimeWithMicrosecondsInt] Date Time With Microseconds

[Link] - [Top]
This is a 64-bit integer UNIX time value.

The integer portion is the number of microseconds since the UNIX epoch (January 1, 1970, 00:00:00 UTC).

With the DTC Protocol, the time zone is always UTC for Date-Time values.

[t_DateTime4Byte] 4 Byte UNIX Date-Time

[Link] - [Top]
This is a 32 bit integer UNIX time value.

This is the number of seconds since the UNIX epoch (January 1, 1970, 00:00:00 UTC).

With the DTC Protocol, the time zone is always UTC for Date-Time values.

In the case of Google Protocol Buffer encoding, the equivalent data type used is sfixed32. 

[MarketDataFeedStatusEnum] Market Data Feed Status Enumeration

[Link] - [Top]
This indicates if the market data feed is available it in its entirety or for an individual symbol. It can be one of the 
following values.

• MARKET_DATA_FEED_STATUS_UNSET = 0
• MARKET_DATA_FEED_UNAVAILABLE = 1
• MARKET_DATA_FEED_AVAILABLE = 2

[BuySellEnum] Buy Sell Enumeration

[Link] - [Top]
This indicates buy or sell. It can be one of the following values.

• BUY_SELL_UNSET = 0
• BUY = 1
• SELL = 2

[RequestActionEnum] Request Action Enumeration

[Link] - [Top]
This indicates the particular request action for market data and market depth requests. It can be one of the 
following values.

• SUBSCRIBE = 1
• UNSUBSCRIBE = 2
• SNAPSHOT = 3



[MarketDepthUpdateTypeEnum] Market Depth Update Type Enumeration

[Link] - [Top]
This indicates the particular market depth update type. It can be one of the following values.

• DEPTH_UNSET = 0
• MARKET_DEPTH_INSERT_UPDATE_LEVEL = 1
• MARKET_DEPTH_DELETE_LEVEL = 2

[PriceDisplayFormatEnum] Price Display Format Enumeration

[Link] - [Top]
This indicates the price display format for market data prices. It can be one of the following values.

• PRICE_DISPLAY_FORMAT_UNSET = -1
• PRICE_DISPLAY_FORMAT_DECIMAL_0 = 0
• PRICE_DISPLAY_FORMAT_DECIMAL_1 = 1
• PRICE_DISPLAY_FORMAT_DECIMAL_2 = 2
• PRICE_DISPLAY_FORMAT_DECIMAL_3 = 3
• PRICE_DISPLAY_FORMAT_DECIMAL_4 = 4
• PRICE_DISPLAY_FORMAT_DECIMAL_5 = 5
• PRICE_DISPLAY_FORMAT_DECIMAL_6 = 6
• PRICE_DISPLAY_FORMAT_DECIMAL_7 = 7
• PRICE_DISPLAY_FORMAT_DECIMAL_8 = 8
• PRICE_DISPLAY_FORMAT_DECIMAL_9 = 9
• PRICE_DISPLAY_FORMAT_DENOMINATOR_256 = 356
• PRICE_DISPLAY_FORMAT_DENOMINATOR_128 = 228
• PRICE_DISPLAY_FORMAT_DENOMINATOR_64 = 164
• PRICE_DISPLAY_FORMAT_DENOMINATOR_32_QUARTERS = 136
• RICE_DISPLAY_FORMAT_DENOMINATOR_32_HALVES = 134
• PRICE_DISPLAY_FORMAT_DENOMINATOR_32 = 132
• PRICE_DISPLAY_FORMAT_DENOMINATOR_16 = 116
• PRICE_DISPLAY_FORMAT_DENOMINATOR_8 = 108
• PRICE_DISPLAY_FORMAT_DENOMINATOR_4 = 104
• PRICE_DISPLAY_FORMAT_DENOMINATOR_2 = 102

[PutCallEnum] Put Call Enumeration

[Link] - [Top]
This indicates if the option is a put or call. It can be one of the following values.

• PC_UNSET = 0
• PC_CALL = 1
• PC_PUT = 2

[SecurityTypeEnum] Security Type Enumeration

[Link] - [Top]
This indicates the Security Type. It can be one of the following values.

• SECURITY_TYPE_UNSET = 0 
• SECURITY_TYPE_FUTURES = 1
• SECURITY_TYPE_STOCK = 2
• SECURITY_TYPE_FOREX = 3 (Also applies to Bitcoins)
• SECURITY_TYPE_INDEX = 4
• SECURITY_TYPE_FUTURES_STRATEGY = 5
• SECURITY_TYPE_FUTURES_OPTION = 7
• SECURITY_TYPE_STOCK_OPTION = 6
• SECURITY_TYPE_INDEX_OPTION = 8



• SECURITY_TYPE_BOND = 9
• SECURITY_TYPE_MUTUAL_FUND = 10

[SearchTypeEnum] Search Type Enumeration

[Link] - [Top]
This indicates the Search Type. It can be one of the following values.

• SEARCH_TYPE_UNSET = 0 
• SEARCH_TYPE_BY_SYMBOL = 1
• SEARCH_TYPE_BY_DESCRIPTION = 2

[OrderTypeEnum] Order Type Enumeration

[Link] - [Top]
This indicates the order type. It can be one of the following values.

• ORDER_TYPE_UNSET = 0
• ORDER_TYPE_MARKET = 1
• ORDER_TYPE_LIMIT = 2
• ORDER_TYPE_STOP = 3
• ORDER_TYPE_STOP_LIMIT = 4
• ORDER_TYPE_MARKET_IF_TOUCHED = 5

[TimeInForceEnum] Time In Force Enumeration

[Link] - [Top]
This enumeration indicates the Time in Force for orders. It can be one of the following values.

• TIF_UNSET = 0
• TIF_DAY = 1
• TIF_GOOD_TILL_CANCELED = 2
• TIF_GOOD_TILL_DATE_TIME = 3
• TIF_IMMEDIATE_OR_CANCEL = 4
• TIF_ALL_OR_NONE = 5
• TIF_FILL_OR_KILL = 6

The Client needs to understand that not all of these will be supported for the particular Symbol being traded or by 
the Server. In which case, the order can be rejected.

[OrderStatusEnum] Order Status Enumeration

[Link] - [Top]
This enumeration indicates the Order Status. It can be one of the following values.

• ORDER_STATUS_UNSPECIFIED = 0
• ORDER_STATUS_ORDER_SENT = 1
• ORDER_STATUS_PENDING_OPEN = 2
• ORDER_STATUS_PENDING_CHILD = 3
• ORDER_STATUS_OPEN = 4
• ORDER_STATUS_PENDING_CANCEL_REPLACE = 5
• ORDER_STATUS_PENDING_CANCEL = 6
• ORDER_STATUS_FILLED = 7
• ORDER_STATUS_CANCELED = 8
• ORDER_STATUS_REJECTED = 9
• ORDER_STATUS_PARTIALLY_FILLED = 10

[HistoricalDataIntervalEnum] Historical Data Interval Enumeration

[Link] - [Top]



This indicates the time interval for historical price data records. It can be one of the following values.

• INTERVAL_TICK = 0
• INTERVAL_1_SECOND = 1
• INTERVAL_2_SECONDS = 2
• INTERVAL_4_SECONDS = 4
• INTERVAL_5_SECONDS = 5
• INTERVAL_10_SECONDS = 10
• INTERVAL_30_SECONDS = 30
• INTERVAL_1_MINUTE = 60
• INTERVAL_1_DAY = 86400
• INTERVAL_1_WEEK = 604800

[OrderUpdateReasonEnum] Order Update Reason Enumeration

[Link] - [Top]
This indicates the reason for sending an Order Update message. It can be one of the following values.

• ORDER_UPDATE_REASON_UNSET = 0
• OPEN_ORDERS_REQUEST_RESPONSE = 1
• NEW_ORDER_ACCEPTED = 2
• GENERAL_ORDER_UPDATE = 3
• ORDER_FILLED = 4
• ORDER_FILLED_PARTIALLY = 5
• ORDER_CANCELED = 6
• ORDER_CANCEL_REPLACE_COMPLETE = 7
• NEW_ORDER_REJECTED = 8
• ORDER_CANCEL_REJECTED = 9
• ORDER_CANCEL_REPLACE_REJECTED = 10

[OpenCloseTradeEnum] Open Close Trade Enumeration

[Link] - [Top]
For orders this field specifies whether the order opens a new Position or increases an existing Position, or closes an 
existing Position or decreases an existing Position.

For order fills this field specifies whether the fill opened a new Position or increased an existing Position, or closed 
an existing Position or decreased an existing Position.

The use of this field for new orders depends upon the particular market/security as specified by the Symbol and 
Exchange fields and whether the Server requires it. Clients should always try to set this field for new orders, 
however the Server may not use it. This field is not used for futures.

It can be one of the following values.

• TRADE_UNSET = 0
• TRADE_OPEN = 1
• TRADE_CLOSE = 2

[HistoricalPriceDataRejectReasonCodeEnum] Historical Price Data Reject Reason Code 
Enumeration

[Link] - [Top]
The following enumerations are for the Historical Price Data Reject message. 

• HPDR_UNSET = 0. The historical price data reject code is unset.
• HPDR_UNABLE_TO_SERVE_DATA_RETRY_IN_SPECIFIED_SECONDS = 1. The server is 

unable to serve the historical data request and the request should be retried in the specified number of 
seconds. A properly implemented high-performance server should never utilize this reject code.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/indexaf3f.html?page=doc/DTCMessages_HistoricalPriceDataMessages.php#Messages-HISTORICAL_PRICE_DATA_REJECT


• HPDR_UNABLE_TO_SERVE_DATA_DO_NOT_RETRY = 2. The server is unable to serve the 
historical data request and there should be no retry.

• HPDR_DATA_REQUEST_OUTSIDE_BOUNDS_OF_AVAILABLE_DATA = 3. The Date-Time 
range of historical data requested is outside the bounds of the available data.

• HPDR_GENERAL_REJECT_ERROR = 4. There is another undocumented reason the server cannot 
accept the historical data request and it has been rejected.

[PartialFillHandlingEnum] Partial Fill Handling Enumeration

[Link] - [Top]
This enumeration is for the OCO order messages.

• PARTIAL_FILL_UNSET = 0. Indicates no special partial fill handling.
• PARTIAL_FILL_HANDLING_REDUCE_QUANTITY = 1. This specifies that when there is a partial 

fill of one of the orders in the OCO order set, that the quantity of the other order needs to be reduced by the 
quantity of the order fill.

• PARTIAL_FILL_HANDLING_IMMEDIATE_CANCEL = 2. This specifies that when there is a partial 
fill of one of the orders of the OCO order set, that the other order needs to be immediately canceled.

[FinalUpdateInBatchEnum] Final Update In Batch Enumeration

[Link] - [Top]
This enumeration is for market depth updates.

• FINAL_UPDATE_UNSET = 0. Indicates the value is unset.
• FINAL_UPDATE_TRUE = 1. Indicates the market depth update message is the final message in the 

batch.
• FINAL_UPDATE_FALSE = 2. Indicates the market depth update message is not the final update in the 

batch.
• FINAL_UPDATE_BEGIN_BATCH = 3. Indicates the market depth update message is the first update in 

the batch.

*Last modified Sunday, 27th October, 2024.
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Requirements: Not required for Servers. Required for Clients if the Client needs to discover the encoding the 
Server uses.

The ENCODING_REQUEST message is a message requesting to change the DTC encoding for messages.

For the procedure to work with this message, refer to Encoding Request Sequence.

Hexadecimal representation for encoding request message using binary encoding which is requesting protocol 
buffer encoding: 0x10000600 0x08000000 0x04000000 0x44544300.

Hexadecimal representation for encoding request message using binary encoding which is requesting JSON 
encoding: 0x10000600 0x08000000 0x02000000 0x44544300.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type constant in the 
DTCProtocol.h file.

[int32] 
ProtocolVersion The protocol version supported by the Client. Automatically set by constructor.

[EncodingEnum] 
Encoding The DTC message encoding the Client is requesting the Server to use.

[char] ProtocolType

The ProtocolType field needs to be set to the text string "DTC". 

This field is automatically set with the binary encoding data structures.

This field is used for the Server to know that it is communicating with a DTC compliant 
Client.

ENCODING_RESPONSE [s_EncodingResponse structure] Server >> Client

[Link] - [Top]
Requirements: Required for Servers. Required for Clients if the Client needs to discover the encoding the Server 
uses.

The ENCODING_RESPONSE is a message from the Server to the Client, telling the Client what message 
encoding it must use to communicate with the Server.

For the procedure to work with this message, refer to Encoding Request Sequence.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type

The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type constant in the 
DTCProtocol.h file.

[int32] 
ProtocolVersion This field is automatically set by the constructor.

[EncodingEnum] 
Encoding

The DTC message encoding to be used.

This value may be different from the requested DTC encoding if the Server does not support 
the requested encoding from the Client.

[char] 
ProtocolType

The ProtocolType field needs to be set to the text string "DTC".

This field is automatically set with the binary encoding data structures.

This field is used for the Client to know that it is communicating with a DTC compliant 
Server.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type

The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type constant in the 
DTCProtocol.h file.

[int32] 
ProtocolVersion This field is automatically set by the constructor.

[EncodingEnum] 
Encoding

The DTC message encoding to be used.

This value may be different from the requested DTC encoding if the Server does not support 
the requested encoding from the Client.

[char] 
ProtocolType

The ProtocolType field needs to be set to the text string "DTC".

This field is automatically set with the binary encoding data structures.

This field is used for the Client to know that it is communicating with a DTC compliant 
Server.

LOGON_REQUEST [s_LogonRequest structure] Client >> Server

[Link] - [Top]
The LOGON_REQUEST message is sent from the Client to the Server requesting to logon to the Server.

This is the very first message the Client sends to the Server before being allowed to send any other message other 
than the ENCODING_REQUEST. 

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type constant in the 
DTCProtocol.h file.

[int32] ProtocolVersion The protocol version supported by the Client. Automatically set by constructor.
[char] Username Optional username for the server to authenticate the Client.
[char] Password Optional password for the server to authenticate the Client.

[char] GeneralTextData Optional general-purpose text string. For example, this could be used to pass a license 
key that the Server may require.

[int32] Integer_1 Optional. General-purpose integer.
[int32] Integer_2 Optional. General-purpose integer.

[int32] 
HeartbeatIntervalInSec
onds

The interval in seconds that each side, the Client and the Server, needs to use to send 
HEARTBEAT messages to the other side.

This should be a value from anywhere from 5 to 60 seconds. 

This field is required. 

[char] TradeAccount

This is an optional field and this should only be set to a Trade Account identifier if that 
is required to logon by the Server. this would only be implemented in rare cases. 
Usually this would be the case if the logon is bound to a particular Trade Account and 
not changeable after the log in. 

The server is still required to implement the TRADE_ACCOUNTS_REQUEST and 
TRADE_ACCOUNT_RESPONSEmessages.

[char] 
HardwareIdentifier

Optional: This is the computer hardware identifier. The intention of this is that this will 
be implemented by the Client program developer on a case-by-case basis for specific 
Data/Trading service providers. It will be a reasonable implementation to uniquely 
identify a system and will not be publicly disclosed. It will never contain personally 
identifiable information.

[char] ClientName The Client name. This is a free-form text string.

[int32] 
MarketDataTransmissi
onInterval

This is an optional field to be used by the Server which specifies in milliseconds, the 
delay with transmitting market data to the Client. 

For reasons of efficiency, the server may buffer data over this timeframe, and send data 
after this time frame expires.
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LOGON_RESPONSE [s_LogonResponse structure] Server >> Client

[Link] - [Top]
This is a response message indicating either success or an error logging on to the Server.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type 
constant in the DTCProtocol.h file.

[int32] ProtocolVersion This is automatically set by the constructor.

[LogonStatusEnum] Result

This can be set to one of the following constants: 

• LOGON_SUCCESS
• LOGON_ERROR
• LOGON_ERROR_NO_RECONNECT
• LOGON_RECONNECT_NEW_ADDRESS

LOGON_ERROR_NO_RECONNECT means that there has been an 
error logging on and the Client should not try to reconnect.

The Server can set this field to 
LOGON_RECONNECT_NEW_ADDRESS to instruct the Client to 
reconnect to the Server at a different address. The new address is 
specified through the ReconnectAddress field. This supports dynamic 
connections to a server farm.

[char] ResultText Optional freeform text to provide information related to a successful or 
unsuccessful logon. The Client will display this text to the user.

[char] ReconnectAddress
Server address/IP number and optional port number to reconnect to. 
Format: [Server Address:Port Number]. Only used if Result is set to 
LOGON_RECONNECT_NEW_ADDRESS.

[int32] Integer_1 Optional. General-purpose integer for the Server to communicate to the 
Client an integer value on logon.

[char] ServerName

Optional free-form text for the Server to fill out.

It is recommended that the Server fill this in with descriptive text 
identifying itself to the Client.

The length of this text string is 60 characters when fixed length strings 
are used.

[unsigned int8] 
MarketDepthUpdatesBestBidAndAs
k

Set this to 1 to indicate that the Server will only be sending market depth 
updates and not best bid and ask updates. The Client will use depth at 
level 1 to update the best bid and ask prices.

Some Clients will maintain separate best bid and ask prices from market 
depth data.

[unsigned int8] TradingIsSupported Set this to 1 to indicate the Server supports trading. Otherwise, the Client 
will not send through any trading messages.

[unsigned int8] 
OCOOrdersSupported Set this to 1 to indicate the Server supports OCO orders.

[unsigned int8] 
OrderCancelReplaceSupported

Set this to 0 if Server does not support the 
CANCEL_REPLACE_ORDER message.

[char] SymbolExchangeDelimiter

Some Clients will usually consider the Symbol and Exchange fields as a 
single text string. If the Server will be using the Exchange field in DTC 
messages that have a Symbol and Exchange fields, it must specify the 
SymbolExchangeDelimiter field to provide a standard delimiter for the 
Client to use to combine the Symbol and the Exchange into a single text 
string.

It is recommended to use a "-" or ".". Examples of how the Client will 
then combine the Symbol and exchange.

• Symbol-Exchange
• Symbol.Exchange

If this field is unset, then this is an indication to the Client that the 
Exchange field in DTC Protocol messages are not used.

Even if the symbols supported by a Server have an Exchange text string, 
does not mean the Server has to use the Exchange field in DTC 
messages. The Server can combine the Symbol and the Exchange in 
Security Definition responses into the Symbol field only.

When a Client sees that the SymbolExchangeDelimiter field is set, then it 
can use this delimiter to combine the Symbol and Exchange into a single 
text string. When the Client is setting the Symbol and Exchange in DTC 
messages, it needs to separate out the Symbol and Exchange from the 
larger text string and set those fields separately.

[unsigned int8] 
SecurityDefinitionsSupported Set to 1 if the Server supports Security Definition messages.

[unsigned int8] 
HistoricalPriceDataSupported

Set this to 1 if the Server supports the 
HISTORICAL_PRICE_DATA_REQUEST message.

[unsigned int8] 
ResubscribeWhenMarketDataFeedA
vailable

Set this to 1, so that when the Client receives a 
MARKET_DATA_FEED_STATUS indicating the market data feed is 
restored, it will resubscribe to market data and market depth for all of the 
symbols it was previously tracking.

[unsigned int8] 
MarketDepthIsSupported

Set this to 1, if the Server supports the MARKET_DEPTH_REQUEST 
message.

The default is 0. 

[unsigned int8] 
OneHistoricalPriceDataRequestPer
Connection

The server can optionally set the 
OneHistoricalPriceDataRequestPerConnection field to 1 in the 
LOGON_RESPONSE message to indicate that it only will accept one 
historical price data request per network connection.

After the first request is served or rejected, the network connection will 
be gracefully closed at the appropriate time by the Server. This method 
simplifies the serving of historical price data on the Server side and the 
implementation on the Client side when data compression is used.

[unsigned int8] 
BracketOrdersSupported Set this to 1 to indicate the Server supports bracket orders.

[unsigned int8] 
UseIntegerPriceOrderMessages 

With the integer trading messages discontinued as of August 2020, this 
field is no longer relevant.

[unsigned int8] 
UsesMultiplePositionsPerSymbolAn
dTradeAccount

If the Server can report more than one Trade Position for a specific 
Symbol and Trade Account, then it needs to set 
UsesMultiplePositionsPerSymbolAndTradeAccount to 1.

When the server has set to 1, it must always set PositionIdentifier in the 
POSITION_UPDATE message to the identifier of the Trade Position. 

When the Client checks that this is set to 1, then it knows that it can 
expect there potentially can be more than one Trade Position for a 
specific Symbol and Trade Account being reported by the 
POSITION_UPDATE messages. The Client can then handle this 
appropriately.

[unsigned int8] 
MarketDataSupported

Set this to 1, if the Server supports the MARKET_DATA_REQUEST 
message.

The default is 1. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/images/dtcprotocol.h
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#LogonStatusEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index2c13.html?page=doc/DTCMessages_OrderEntryModificationMessages.php#Messages-CANCEL_REPLACE_ORDER
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexaf3f.html?page=doc/DTCMessages_HistoricalPriceDataMessages.php#Messages-HISTORICAL_PRICE_DATA_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexf205.html?page=doc/DTCMessages_MarketDataMessages.php#Messages-MARKET_DATA_FEED_STATUS
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexf205.html?page=doc/DTCMessages_MarketDataMessages.php#Messages-MARKET_DEPTH_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index522b.html?page=doc/DTCMessages_TradingRelatedMessages.php#Messages-POSITION_UPDATE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index522b.html?page=doc/DTCMessages_TradingRelatedMessages.php#Messages-POSITION_UPDATE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexf205.html?page=doc/DTCMessages_MarketDataMessages.php#Messages-MARKET_DATA_REQUEST


Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type 
constant in the DTCProtocol.h file.

[int32] ProtocolVersion This is automatically set by the constructor.

[LogonStatusEnum] Result

This can be set to one of the following constants: 

• LOGON_SUCCESS
• LOGON_ERROR
• LOGON_ERROR_NO_RECONNECT
• LOGON_RECONNECT_NEW_ADDRESS

LOGON_ERROR_NO_RECONNECT means that there has been an 
error logging on and the Client should not try to reconnect.

The Server can set this field to 
LOGON_RECONNECT_NEW_ADDRESS to instruct the Client to 
reconnect to the Server at a different address. The new address is 
specified through the ReconnectAddress field. This supports dynamic 
connections to a server farm.

[char] ResultText Optional freeform text to provide information related to a successful or 
unsuccessful logon. The Client will display this text to the user.

[char] ReconnectAddress
Server address/IP number and optional port number to reconnect to. 
Format: [Server Address:Port Number]. Only used if Result is set to 
LOGON_RECONNECT_NEW_ADDRESS.

[int32] Integer_1 Optional. General-purpose integer for the Server to communicate to the 
Client an integer value on logon.

[char] ServerName

Optional free-form text for the Server to fill out.

It is recommended that the Server fill this in with descriptive text 
identifying itself to the Client.

The length of this text string is 60 characters when fixed length strings 
are used.

[unsigned int8] 
MarketDepthUpdatesBestBidAndAs
k

Set this to 1 to indicate that the Server will only be sending market depth 
updates and not best bid and ask updates. The Client will use depth at 
level 1 to update the best bid and ask prices.

Some Clients will maintain separate best bid and ask prices from market 
depth data.

[unsigned int8] TradingIsSupported Set this to 1 to indicate the Server supports trading. Otherwise, the Client 
will not send through any trading messages.

[unsigned int8] 
OCOOrdersSupported Set this to 1 to indicate the Server supports OCO orders.

[unsigned int8] 
OrderCancelReplaceSupported

Set this to 0 if Server does not support the 
CANCEL_REPLACE_ORDER message.

[char] SymbolExchangeDelimiter

Some Clients will usually consider the Symbol and Exchange fields as a 
single text string. If the Server will be using the Exchange field in DTC 
messages that have a Symbol and Exchange fields, it must specify the 
SymbolExchangeDelimiter field to provide a standard delimiter for the 
Client to use to combine the Symbol and the Exchange into a single text 
string.

It is recommended to use a "-" or ".". Examples of how the Client will 
then combine the Symbol and exchange.

• Symbol-Exchange
• Symbol.Exchange

If this field is unset, then this is an indication to the Client that the 
Exchange field in DTC Protocol messages are not used.

Even if the symbols supported by a Server have an Exchange text string, 
does not mean the Server has to use the Exchange field in DTC 
messages. The Server can combine the Symbol and the Exchange in 
Security Definition responses into the Symbol field only.

When a Client sees that the SymbolExchangeDelimiter field is set, then it 
can use this delimiter to combine the Symbol and Exchange into a single 
text string. When the Client is setting the Symbol and Exchange in DTC 
messages, it needs to separate out the Symbol and Exchange from the 
larger text string and set those fields separately.

[unsigned int8] 
SecurityDefinitionsSupported Set to 1 if the Server supports Security Definition messages.

[unsigned int8] 
HistoricalPriceDataSupported

Set this to 1 if the Server supports the 
HISTORICAL_PRICE_DATA_REQUEST message.

[unsigned int8] 
ResubscribeWhenMarketDataFeedA
vailable

Set this to 1, so that when the Client receives a 
MARKET_DATA_FEED_STATUS indicating the market data feed is 
restored, it will resubscribe to market data and market depth for all of the 
symbols it was previously tracking.

[unsigned int8] 
MarketDepthIsSupported

Set this to 1, if the Server supports the MARKET_DEPTH_REQUEST 
message.

The default is 0. 

[unsigned int8] 
OneHistoricalPriceDataRequestPer
Connection

The server can optionally set the 
OneHistoricalPriceDataRequestPerConnection field to 1 in the 
LOGON_RESPONSE message to indicate that it only will accept one 
historical price data request per network connection.

After the first request is served or rejected, the network connection will 
be gracefully closed at the appropriate time by the Server. This method 
simplifies the serving of historical price data on the Server side and the 
implementation on the Client side when data compression is used.

[unsigned int8] 
BracketOrdersSupported Set this to 1 to indicate the Server supports bracket orders.

[unsigned int8] 
UseIntegerPriceOrderMessages 

With the integer trading messages discontinued as of August 2020, this 
field is no longer relevant.

[unsigned int8] 
UsesMultiplePositionsPerSymbolAn
dTradeAccount

If the Server can report more than one Trade Position for a specific 
Symbol and Trade Account, then it needs to set 
UsesMultiplePositionsPerSymbolAndTradeAccount to 1.

When the server has set to 1, it must always set PositionIdentifier in the 
POSITION_UPDATE message to the identifier of the Trade Position. 

When the Client checks that this is set to 1, then it knows that it can 
expect there potentially can be more than one Trade Position for a 
specific Symbol and Trade Account being reported by the 
POSITION_UPDATE messages. The Client can then handle this 
appropriately.

[unsigned int8] 
MarketDataSupported

Set this to 1, if the Server supports the MARKET_DATA_REQUEST 
message.

The default is 1. 
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type 
constant in the DTCProtocol.h file.

[int32] ProtocolVersion This is automatically set by the constructor.

[LogonStatusEnum] Result

This can be set to one of the following constants: 

• LOGON_SUCCESS
• LOGON_ERROR
• LOGON_ERROR_NO_RECONNECT
• LOGON_RECONNECT_NEW_ADDRESS

LOGON_ERROR_NO_RECONNECT means that there has been an 
error logging on and the Client should not try to reconnect.

The Server can set this field to 
LOGON_RECONNECT_NEW_ADDRESS to instruct the Client to 
reconnect to the Server at a different address. The new address is 
specified through the ReconnectAddress field. This supports dynamic 
connections to a server farm.

[char] ResultText Optional freeform text to provide information related to a successful or 
unsuccessful logon. The Client will display this text to the user.

[char] ReconnectAddress
Server address/IP number and optional port number to reconnect to. 
Format: [Server Address:Port Number]. Only used if Result is set to 
LOGON_RECONNECT_NEW_ADDRESS.

[int32] Integer_1 Optional. General-purpose integer for the Server to communicate to the 
Client an integer value on logon.

[char] ServerName

Optional free-form text for the Server to fill out.

It is recommended that the Server fill this in with descriptive text 
identifying itself to the Client.

The length of this text string is 60 characters when fixed length strings 
are used.

[unsigned int8] 
MarketDepthUpdatesBestBidAndAs
k

Set this to 1 to indicate that the Server will only be sending market depth 
updates and not best bid and ask updates. The Client will use depth at 
level 1 to update the best bid and ask prices.

Some Clients will maintain separate best bid and ask prices from market 
depth data.

[unsigned int8] TradingIsSupported Set this to 1 to indicate the Server supports trading. Otherwise, the Client 
will not send through any trading messages.

[unsigned int8] 
OCOOrdersSupported Set this to 1 to indicate the Server supports OCO orders.

[unsigned int8] 
OrderCancelReplaceSupported

Set this to 0 if Server does not support the 
CANCEL_REPLACE_ORDER message.

[char] SymbolExchangeDelimiter

Some Clients will usually consider the Symbol and Exchange fields as a 
single text string. If the Server will be using the Exchange field in DTC 
messages that have a Symbol and Exchange fields, it must specify the 
SymbolExchangeDelimiter field to provide a standard delimiter for the 
Client to use to combine the Symbol and the Exchange into a single text 
string.

It is recommended to use a "-" or ".". Examples of how the Client will 
then combine the Symbol and exchange.

• Symbol-Exchange
• Symbol.Exchange

If this field is unset, then this is an indication to the Client that the 
Exchange field in DTC Protocol messages are not used.

Even if the symbols supported by a Server have an Exchange text string, 
does not mean the Server has to use the Exchange field in DTC 
messages. The Server can combine the Symbol and the Exchange in 
Security Definition responses into the Symbol field only.

When a Client sees that the SymbolExchangeDelimiter field is set, then it 
can use this delimiter to combine the Symbol and Exchange into a single 
text string. When the Client is setting the Symbol and Exchange in DTC 
messages, it needs to separate out the Symbol and Exchange from the 
larger text string and set those fields separately.

[unsigned int8] 
SecurityDefinitionsSupported Set to 1 if the Server supports Security Definition messages.

[unsigned int8] 
HistoricalPriceDataSupported

Set this to 1 if the Server supports the 
HISTORICAL_PRICE_DATA_REQUEST message.

[unsigned int8] 
ResubscribeWhenMarketDataFeedA
vailable

Set this to 1, so that when the Client receives a 
MARKET_DATA_FEED_STATUS indicating the market data feed is 
restored, it will resubscribe to market data and market depth for all of the 
symbols it was previously tracking.

[unsigned int8] 
MarketDepthIsSupported

Set this to 1, if the Server supports the MARKET_DEPTH_REQUEST 
message.

The default is 0. 

[unsigned int8] 
OneHistoricalPriceDataRequestPer
Connection

The server can optionally set the 
OneHistoricalPriceDataRequestPerConnection field to 1 in the 
LOGON_RESPONSE message to indicate that it only will accept one 
historical price data request per network connection.

After the first request is served or rejected, the network connection will 
be gracefully closed at the appropriate time by the Server. This method 
simplifies the serving of historical price data on the Server side and the 
implementation on the Client side when data compression is used.

[unsigned int8] 
BracketOrdersSupported Set this to 1 to indicate the Server supports bracket orders.

[unsigned int8] 
UseIntegerPriceOrderMessages 

With the integer trading messages discontinued as of August 2020, this 
field is no longer relevant.

[unsigned int8] 
UsesMultiplePositionsPerSymbolAn
dTradeAccount

If the Server can report more than one Trade Position for a specific 
Symbol and Trade Account, then it needs to set 
UsesMultiplePositionsPerSymbolAndTradeAccount to 1.

When the server has set to 1, it must always set PositionIdentifier in the 
POSITION_UPDATE message to the identifier of the Trade Position. 

When the Client checks that this is set to 1, then it knows that it can 
expect there potentially can be more than one Trade Position for a 
specific Symbol and Trade Account being reported by the 
POSITION_UPDATE messages. The Client can then handle this 
appropriately.

[unsigned int8] 
MarketDataSupported

Set this to 1, if the Server supports the MARKET_DATA_REQUEST 
message.

The default is 1. 

LOGOFF [s_Logoff structure] Server >> Client and Client >> Server

[Link] - [Top]
A LOGOFF is a message which can be sent either by the Client or the Server to the other side. It indicates that the 
Client or the Server is logging off and going to be closing the connection.

When one side receives this message, it should expect the connection will be closed. It should not be expected that 
any messages will follow the LOGOFF message, and it should close the network connection and consider it 
finished. The side receiving this message can send a LOGOFF message to the other side before closing the 
connection.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type constant in the 
DTCProtocol.h file.

[char] Reason Reason is a character string indicating the reason for the log off from either the Client or 
the Server.

[unsigned int8] 
DoNotReconnect

When DoNotReconnect is set to a 1, this indicates to the other side that a reconnect to the 
opposite side should not occur automatically.

HEARTBEAT [s_Heartbeat structure] Server >> Client and Client >> Server

[Link] - [Top]
Both the Client and the Server need to send to the other side a heartbeat at the interval specified by the 
HeartbeatIntervalInSeconds member in the LOGON_REQUEST.

There are no required member fields to set in this message. The purpose of the HEARTBEAT message is so that 
the Client or the Server can determine whether the other side is still connected. 

It is recommended that if there is a loss of HEARTBEAT messages from the other side, for twice the amount of 
the HeartbeatIntervalInSeconds time that it is safe to assume that the other side is no longer present and the 
network socket should be then gracefully closed.

The Server may choose to send a heartbeat message every second to the Client. In this particular case, it is 
recommended the Client use a minimum time of about 5 to 10 seconds without a heartbeat to determine the loss of 
the connection rather than the standard of twice the amount of the heartbeat time interval.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type

The standard message type field. Automatically set by constructor.

To determine the field number for JSON, refer to this message type constant in the 
DTCProtocol.h file.

[unsigned int32] 
NumDroppedMes
sages (Optional)

The server can optionally set this to indicate the number of messages that were not sent 
through to the Client because of a buffer overflow on the server side because the Client was 
not processing the data fast enough or some other network issue.

The Server should only drop high-frequency market data messages. In no case should a 
server ever drop trading related messages.

[t_DateTime] 
CurrentDateTime 
(Optional)

This Date-Time value can be optionally set by the Client/Server when sending this message. 

*Last modified Wednesday, 03rd January, 2024.
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Home >> (Table of Contents) Data and Trading Communications (DTC) Protocol >> DTC Messages and 
Procedures >> All DTC Messages

All DTC Messages
Below are the links to each message which includes the documentation for the message and the fields within the 
message.

The documentation for each message is not meant to be specific to any particular encoding, whether binary, JSON, 
or Google protocol buffers.

Authentication and Connection Monitoring Messages

[Link] - [Top]
• ENCODING_REQUEST
• ENCODING_RESPONSE
• LOGON_REQUEST
• LOGON_RESPONSE
• LOGOFF
• HEARTBEAT

Market Data Messages

[Link] - [Top]
• MARKET_DATA_FEED_STATUS
• MARKET_DATA_FEED_SYMBOL_STATUS
• MARKET_DATA_REQUEST
• MARKET_DEPTH_REQUEST
• MARKET_DATA_REJECT
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• MARKET_DEPTH_REJECT
• MARKET_DATA_SNAPSHOT
• MARKET_DEPTH_SNAPSHOT_LEVEL
• MARKET_DEPTH_UPDATE_LEVEL
• MARKET_DATA_UPDATE_TRADE
• MARKET_DATA_UPDATE_BID_ASK
• MARKET_DATA_UPDATE_LAST_TRADE_SNAPSHOT
• MARKET_DATA_UPDATE_TRADE_COMPACT
• MARKET_DATA_UPDATE_SESSION_VOLUME
• MARKET_DATA_UPDATE_OPEN_INTEREST
• MARKET_DATA_UPDATE_SESSION_SETTLEMENT
• MARKET_DATA_UPDATE_SESSION_HIGH
• MARKET_DATA_UPDATE_SESSION_LOW
• MARKET_DATA_UPDATE_SESSION_OPEN

Order Entry and Modification Messages

[Link] - [Top]
• SUBMIT_NEW_SINGLE_ORDER
• SUBMIT_NEW_OCO_ORDER
• SUBMIT_FLATTEN_POSITION_ORDER
• CANCEL_REPLACE_ORDER
• CANCEL_ORDER

Trading Related Messages

[Link] - [Top]
• OPEN_ORDERS_REQUEST
• ORDER_UPDATE
• OPEN_ORDERS_REJECT
• HISTORICAL_ORDER_FILLS_REQUEST
• HISTORICAL_ORDER_FILL_RESPONSE
• HISTORICAL_ORDER_FILLS_REJECT
• CURRENT_POSITIONS_REQUEST
• POSITION_UPDATE
• CURRENT_POSITIONS_REJECT

Account List Messages

[Link] - [Top]
• TRADE_ACCOUNTS_REQUEST
• TRADE_ACCOUNT_RESPONSE

Symbol Discovery and Security Definitions Messages

[Link] - [Top]
• EXCHANGE_LIST_REQUEST
• EXCHANGE_LIST_RESPONSE
• SYMBOLS_FOR_EXCHANGE_REQUEST
• UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST
• SYMBOLS_FOR_UNDERLYING_REQUEST
• SYMBOL_SEARCH_REQUEST
• SECURITY_DEFINITION_FOR_SYMBOL_REQUEST
• SECURITY_DEFINITION_REJECT
• SECURITY_DEFINITION_RESPONSE

Account Balance Data Messages

[Link] - [Top]
• ACCOUNT_BALANCE_REQUEST
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• ACCOUNT_BALANCE_REJECT
• ACCOUNT_BALANCE_UPDATE

Logging Messages

[Link] - [Top]
• USER_MESSAGE
• GENERAL_LOG_MESSAGE

Historical Price Data Messages

[Link] - [Top]
• HISTORICAL_PRICE_DATA_REQUEST
• HISTORICAL_PRICE_DATA_RESPONSE_HEADER
• HISTORICAL_PRICE_DATA_REJECT
• HISTORICAL_PRICE_DATA_RECORD_RESPONSE
• HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE
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Login Page - Create Account 
Home >> (Table of Contents) Data and Trading Communications (DTC) Protocol >> DTC Messages and 
Procedures >> Market Data Messages

Market Data Messages
• MARKET_DATA_FEED_STATUS
• MARKET_DATA_FEED_SYMBOL_STATUS
• MARKET_DATA_REQUEST
• MARKET_DATA_REJECT
• MARKET_DATA_SNAPSHOT
• MARKET_DATA_UPDATE_TRADE
• MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR_2
• MARKET_DATA_UPDATE_TRADE_NO_TIMESTAMP
• MARKET_DATA_UPDATE_TRADE_COMPACT
• MARKET_DATA_UPDATE_LAST_TRADE_SNAPSHOT
• MARKET_DATA_UPDATE_BID_ASK
• MARKET_DATA_UPDATE_BID_ASK_NO_TIMESTAMP
• MARKET_DATA_UPDATE_BID_ASK_FLOAT_WITH_MICROSECONDS
• MARKET_DATA_UPDATE_SESSION_OPEN
• MARKET_DATA_UPDATE_SESSION_HIGH
• MARKET_DATA_UPDATE_SESSION_LOW
• MARKET_DATA_UPDATE_SESSION_SETTLEMENT
• MARKET_DATA_UPDATE_SESSION_VOLUME
• MARKET_DATA_UPDATE_OPEN_INTEREST
• MARKET_DATA_UPDATE_SESSION_NUM_TRADES
• MARKET_DATA_UPDATE_TRADING_SESSION_DATE
• MARKET_DEPTH_REQUEST
• MARKET_DEPTH_REJECT
• MARKET_DEPTH_SNAPSHOT_LEVEL
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• MARKET_DEPTH_SNAPSHOT_LEVEL_FLOAT
• MARKET_DEPTH_UPDATE_LEVEL
• MARKET_DEPTH_UPDATE_LEVEL_FLOAT_WITH_MILLISECONDS
• MARKET_DEPTH_UPDATE_LEVEL_NO_TIMESTAMP
• TRADING_SYMBOL_STATUS

MARKET_DATA_FEED_STATUS [s_MarketDataFeedStatus structure] Server >> Client

[Link] - [Top]
The MARKET_DATA_FEED_STATUS message is an optional message sent by the Server to indicate the 
overall status of the market data feed. This status applies to all symbols that have been subscribed to for market 
data.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[MarketDataFeedStat
usEnum] Status

This can be set to MARKET_DATA_FEED_UNAVAILABLE, to indicate the market 
data feed is presently not available. Or it can be set to 
MARKET_DATA_FEED_AVAILABLE, to indicate the market data feed has been 
restored.

Upon a connection to the server, MARKET_DATA_FEED_AVAILABLE is assumed to 
be the status. It is not until there has been expressly given 
MARKET_DATA_FEED_UNAVAILABLE, will the data feed be considered lost.

MARKET_DATA_FEED_SYMBOL_STATUS [s_MarketDataFeed SymbolStatus 
structure] Server >> Client

[Link] - [Top]
The MARKET_DATA_FEED_SYMBOL_STATUS message is an optional message sent by the Server to 
indicate status of the market data feed for a particular symbol.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[MarketDataFeedStat
usEnum] Status

This can be set to MARKET_DATA_FEED_UNAVAILABLE, to indicate the market 
data feed is presently not available for the symbol. Or it can be set to 
MARKET_DATA_FEED_AVAILABLE, to indicate the market data feed has been 
restored for the symbol.

Upon a connection to the server, MARKET_DATA_FEED_AVAILABLE is assumed to 
be the status. It is not until there has been expressly given 
MARKET_DATA_FEED_UNAVAILABLE, will the market data feed for the symbol be 
considered lost.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the status in this message is for.

MARKET_DATA_REQUEST [s_MarketDataRequest structure] Client >> Server

[Link] - [Top]
The MARKET_DATA_REQUEST message will subscribe to market data for a particular Symbol or request a 
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market data snapshot. 

The Server can also send market depth data in response to this message and not require a 
MARKET_DEPTH_REQUEST.

Field Name Field Description
[unsigned 
int16] Size The standard message size field. Automatically set by constructor.

[unsigned 
int16] Type The standard message type field. Automatically set by constructor.

[RequestAction
Enum] 
RequestAction

This needs to be set to SUBSCRIBE to subscribe to market data for the Symbol from the Server. 
The Server will respond with an initial MARKET_DATA_SNAPSHOT message and then 
provide MARKET_DATA_UPDATE_* updates as necessary. 

To unsubscribe, use UNSUBSCRIBE. 

To request only a MARKET_DATA_SNAPSHOT message, set this to SNAPSHOT.

[unsigned 
int32] 
SymbolID

This is the identifier which will be used in all of the market data response messages. This 
identifier is used so that the Symbol and Exchange do not have to be passed back in response 
messages from the Server. This makes the market data feed bandwidth efficient.

If the Server receives a MARKET_DATA_REQUEST for a Symbol and Exchange to subscribe 
to data for, that is currently subscribed to and this SymbolID is different, then the Server needs to 
reject it.

[char] Symbol The Symbol that market data is requested for. Not set when unsubscribing.
[char] 
Exchange Optional Exchange. Not set when unsubscribing.

MARKET_DATA_REJECT [s_MarketDataReject structure] Server >> Client

[Link] - [Top]
The MARKET_DATA_REJECT message is sent by the Server to the Client to reject a 
MARKET_DATA_REQUEST message for any reason.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[char] 
RejectText Free-form text explaining the reason for the reject.

MARKET_DATA_SNAPSHOT [s_MarketDataSnapshot structure] Server >> Client

[Link] - [Top]
The Server sends the MARKET_DATA_SNAPSHOT message to the Client immediately after a successful 
MARKET_DATA_REQUEST message has been received from the Client and it has indicated to subscribe to the 
symbol or requested the snapshot of data.

Any changes to the data fields within the MARKET_DATA_SNAPSHOT message during the trading session 
will be sent by the Server to the Client through the corresponding MARKET_DATA_UPDATE_* messages.

It is recommended that the MARKET_DATA_SNAPSHOT be sent by the Server at the start of a new trading 
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session.

This message can be sent more often, however it is not intended to be sent frequently.

This message type does not signify a trade has occurred. It should never be interpreted by the Client in that way.

There is no need to send this when there is a new High or Low during the trading session. The Server should use 
the MARKET_DATA_UPDATE_SESSION_HIGH or MARKET_DATA_UPDATE_SESSION_LOW messages 
instead.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[double] 
SessionSettlementPrice

The previous Settlement price when this message is sent before the market closes for 
the trading session. After the market has closed, this is the most recent Settlement 
price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
SessionOpenPrice

The Opening price for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
SessionHighPrice

The the High price for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
SessionLowPrice

The Low price for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] SessionVolume
The total Volume for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[unsigned int32] 
SessionNumTrades

The number of Trades for the trading session.

For binary encoding, if this field is not set it needs to be set to UINT_MAX. Refer to 
Unset Message Fields.

[unsigned int32] 
OpenInterest

Contains the Open Interest for futures and options.

For binary encoding, if this field is not set it needs to be set to UINT_MAX. Refer to 
Unset Message Fields.

[double] BidPrice
The latest best Bid price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] AskPrice
The latest best Ask price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] AskQuantity
The quantity of the orders at the Ask price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] BidQuantity
The quantity of the orders at the Bid price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastTradePrice
The most recent last trade price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
LastTradeVolume

The quantity/volume of the most recent last trade.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
onds] 
LastTradeDateTime

The Date-Time of the last trade.

[t_DateTimeWithMillisec
onds] BidAskDateTime The Date-Time of the last Bid and Ask quote data update.

[t_DateTime4Byte] 
SessionSettlementDateTi
me

The trading date the Settlement price is for. The time component is not normally 
considered relevant for this field.

This field will be 0 if this field is not available from the data feed.

[t_DateTime4Byte] 
TradingSessionDate

This is the Date of the trading session that the data contained in this snapshot message 
is for.

The time component is not normally considered relevant for this field. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#UnsetMessageFields
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTimeWithMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTimeWithMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTimeWithMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTimeWithMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTime4Byte
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTime4Byte


Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[double] 
SessionSettlementPrice

The previous Settlement price when this message is sent before the market closes for 
the trading session. After the market has closed, this is the most recent Settlement 
price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
SessionOpenPrice

The Opening price for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
SessionHighPrice

The the High price for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
SessionLowPrice

The Low price for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] SessionVolume
The total Volume for the trading session.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[unsigned int32] 
SessionNumTrades

The number of Trades for the trading session.

For binary encoding, if this field is not set it needs to be set to UINT_MAX. Refer to 
Unset Message Fields.

[unsigned int32] 
OpenInterest

Contains the Open Interest for futures and options.

For binary encoding, if this field is not set it needs to be set to UINT_MAX. Refer to 
Unset Message Fields.

[double] BidPrice
The latest best Bid price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] AskPrice
The latest best Ask price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] AskQuantity
The quantity of the orders at the Ask price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] BidQuantity
The quantity of the orders at the Bid price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastTradePrice
The most recent last trade price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
LastTradeVolume

The quantity/volume of the most recent last trade.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
onds] 
LastTradeDateTime

The Date-Time of the last trade.

[t_DateTimeWithMillisec
onds] BidAskDateTime The Date-Time of the last Bid and Ask quote data update.

[t_DateTime4Byte] 
SessionSettlementDateTi
me

The trading date the Settlement price is for. The time component is not normally 
considered relevant for this field.

This field will be 0 if this field is not available from the data feed.

[t_DateTime4Byte] 
TradingSessionDate

This is the Date of the trading session that the data contained in this snapshot message 
is for.

The time component is not normally considered relevant for this field. 

MARKET_DATA_UPDATE_TRADE [s_MarketDataUpdateTrade structure] Server >> 
Client

[Link] - [Top]
The Server sends this market data feed message to the Client when a trade occurs.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[AtBidOrAskEnum] 
AtBidOrAsk Indicator whether the trade occurred at the bid or ask.

[double] Price The price of the trade.
[double] Volume The volume of the trade.
[t_DateTimeWithMilli
seconds] DateTime The Date-Time of the trade.

MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR_2 
[s_MarketDataUpdateTradeWithUnbundledIndicator2 structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client when a trade occurs. This message has additional fields as compared to the 
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MARKET_DATA_UPDATE_TRADE message and also supports microsecond time stamping.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[float] Price The price of the trade.
[unsigned int32] 
Volume The volume of the trade.

[t_DateTimeWithMicros
econdsInt] DateTime The timestamp of the trade in UNIX microseconds time format.

[AtBidOrAskEnum8] 
AtBidOrAsk Indicator whether the trade occurred at the Bid or Ask price.

[UnbundledTradeIndicat
orEnum] 
UnbundledTradeIndic
ator

This is an optional field. 

For symbols on exchanges which support reporting individual trades which are part of a 
larger summary trade, this message field is used. It indicates whether the trade is part of 
a larger summary trrade and reported as an unbundled individual trade.

The possible values are listed below. 

• UNBUNDLED_TRADE_NONE = 0
• FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE = 1
• LAST_SUB_TRADE_OF_UNBUNDLED_TRADE = 2

[TradeConditionEnum] 
TradeCondition

This is an optional field. It usually applies to stock symbols.

This field indicates a special condition which applies to the trade. The possible values 
are listed below.

• TRADE_CONDITION_NONE = 0
• TRADE_CONDITION_NON_LAST_UPDATE_EQUITY_TRADE = 1
• TRADE_CONDITION_ODD_LOT_EQUITY_TRADE = 2

MARKET_DATA_UPDATE_TRADE_NO_TIMESTAMP 
[s_MarketDataUpdateTradeNoTimestamp structure] Server >> Client

[Link] - [Top]
This message is optional.

Sent by the Server to the Client when a trade occurs. This message is identical to the 
MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR_2 message except it does not have 
a timestamp. It needs to be sent when there is no change with the timestamp for the trade as compared to the prior 
trade. 

When the Server sends this message to the Client, the Client needs to use the prior received trade timestamp to 
know what the timestamp is for this message.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[float] Price The price of the trade.
[unsigned int32] 
Volume The volume of the trade.

[AtBidOrAskEnum8] 
AtBidOrAsk Indicator whether the trade occurred at the Bid or Ask price.

[UnbundledTradeIndic
atorEnum] 
UnbundledTradeIndi
cator

This is an optional field. 

For symbols on exchanges which support reporting individual trades which are part of a 
larger summary trade, this message field is used. It indicates whether the trade is part of a 
larger summary trrade and reported as an unbundled individual trade.

The possible values are listed below. 

• UNBUNDLED_TRADE_NONE = 0
• FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE = 1
• LAST_SUB_TRADE_OF_UNBUNDLED_TRADE = 2

[TradeConditionEnum] 
TradeCondition

This is an optional field. It usually applies to stock symbols.

This field indicates a special condition which applies to the trade. The possible values are 
listed below.

• TRADE_CONDITION_NONE = 0
• TRADE_CONDITION_NON_LAST_UPDATE_EQUITY_TRADE = 1
• TRADE_CONDITION_ODD_LOT_EQUITY_TRADE = 2
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[float] Price The price of the trade.
[unsigned int32] 
Volume The volume of the trade.

[AtBidOrAskEnum8] 
AtBidOrAsk Indicator whether the trade occurred at the Bid or Ask price.

[UnbundledTradeIndic
atorEnum] 
UnbundledTradeIndi
cator

This is an optional field. 

For symbols on exchanges which support reporting individual trades which are part of a 
larger summary trade, this message field is used. It indicates whether the trade is part of a 
larger summary trrade and reported as an unbundled individual trade.

The possible values are listed below. 

• UNBUNDLED_TRADE_NONE = 0
• FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE = 1
• LAST_SUB_TRADE_OF_UNBUNDLED_TRADE = 2

[TradeConditionEnum] 
TradeCondition

This is an optional field. It usually applies to stock symbols.

This field indicates a special condition which applies to the trade. The possible values are 
listed below.

• TRADE_CONDITION_NONE = 0
• TRADE_CONDITION_NON_LAST_UPDATE_EQUITY_TRADE = 1
• TRADE_CONDITION_ODD_LOT_EQUITY_TRADE = 2

MARKET_DATA_UPDATE_TRADE_COMPACT [s_MarketDataUpdateTradeCompact 
structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client when a trade occurs. This message is a more compact 
MARKET_DATA_UPDATE_TRADE. For the price it uses a 4 byte float.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[float] Price The price of the trade.
[float] Volume The volume of the trade.
[t_DateTime4Byte] 
DateTime

The timestamp of the trade in UNIX time format. This does not contain the milliseconds for 
compactness.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[AtBidOrAskEnum
] AtBidOrAsk Indicator whether the trade occurred at the Bid or Ask price.

MARKET_DATA_UPDATE_LAST_TRADE_SNAPSHOT 
[s_MarketDataUpdateLastTradeSnapshot structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to update the last trade price, volume and date-time fields under conditions when 
there is not a trade.

This message type does not signify a trade has occurred. It should never be interpreted by the Client in that way.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[unsigned int32] SymbolID This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[double] LastTradePrice The most recent last trade price.
[double] 
LastTradeVolume The quantity/volume of the most recent last trade.

[t_DateTimeWithMilliseco
nds] LastTradeDateTime The Date-Time of the last trade.

MARKET_DATA_UPDATE_BID_ASK [s_MarketDataUpdateBidAsk structure] Server >> 
Client

[Link] - [Top]
The Server sends this market data feed message to the Client when the best bid or ask price or size changes.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[double] 
BidPrice The current Bid price. Leave unset if there is no price available.

[float] 
BidQuantity The current number of contracts/shares at the bid price.

[double] 
AskPrice The current ask or offer price. Leave unset if there is no price available.

[float] 
AskQuantity The current number of contracts/shares at the ask price.

[t_DateTime4Byt
e] DateTime The Date-Time of the Bid and Ask update. 

MARKET_DATA_UPDATE_BID_ASK_NO_TIMESTAMP 
[s_MarketDataUpdateBidAskNoTimeStamp structure] Server >> Client

[Link] - [Top]
This message is optional.

Sent by the Server to the Client when there is an update to the Bid Ask prices and/or quantities. This message is 
identical to the MARKET_DATA_UPDATE_BID_ASK message except it does not have a timestamp. It needs to 
be sent when there is no change with the timestamp for the Bid Ask update as compared to the prior update. 

When the Server sends this message to the Client, the Client needs to use the prior received Bid Ask update 
timestamp to know what the timestamp is for this message.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[float] BidPrice The current Bid price. Leave unset if there is no price available.
[unsigned int32] 
BidQuantity The current number of contracts/shares at the Bid price.

[float] AskPrice The current Ask or offer price. Leave unset if there is no price available.
[unsigned int32] 
AskQuantity The current number of contracts/shares at the Ask price.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[float] BidPrice The current Bid price. Leave unset if there is no price available.
[unsigned int32] 
BidQuantity The current number of contracts/shares at the Bid price.

[float] AskPrice The current Ask or offer price. Leave unset if there is no price available.
[unsigned int32] 
AskQuantity The current number of contracts/shares at the Ask price.

MARKET_DATA_UPDATE_BID_ASK_FLOAT_WITH_MICROSECONDS 
[s_MarketDataUpdateBidAskFloatWithMicroseconds structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client when there is an update to the Bid Ask prices and/or quantities. This message is 
identical to the MARKET_DATA_UPDATE_BID_ASK message except the DateTime field is in microseconds. 

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[float] BidPrice The current Bid price. Leave unset if there is no price available.
[float] BidQuantity The current number of contracts/shares at the bid price.
[float] AskPrice The current ask or offer price. Leave unset if there is no price available.
[float] AskQuantity The current number of contracts/shares at the ask price.
[t_DateTimeWithMicros
econdsInt] DateTime The timestamp of the trade in UNIX microseconds time format.

MARKET_DATA_UPDATE_SESSION_OPEN [s_MarketDataUpdateSessionOpen 
structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to update the session Open.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[double] Price The session Open price.

MARKET_DATA_UPDATE_SESSION_HIGH [s_MarketDataUpdateSessionHigh 
structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to update the session High as the High price changes throughout the session.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[double] Price The session High price.

MARKET_DATA_UPDATE_SESSION_LOW [s_MarketDataUpdateSessionLow structure] 
Server >> Client

[Link] - [Top]
Sent by the Server to the Client to update the session Low as the Low price changes throughout the session.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[double] Price The session Low price.

MARKET_DATA_UPDATE_SESSION_SETTLEMENT 
[s_MarketDataUpdateSessionSettlement structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to update the session settlement price when the session settlement price changes.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[double] Price The settlement price.
[t_DateTime4Byt
e] DateTime

That trading date the settlement price is for. The time component is not normally considered 
relevant in this case. 

MARKET_DATA_UPDATE_SESSION_VOLUME [s_MarketDataUpdateSessionVolume 
structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client when the session trade Volume needs to be updated.

The recommended rule for the Server to notify the Client of a change with the session trade volume to maintain 
bandwidth efficiency, is as follows: When a trade occurs for a symbol subscribed to, the Server will send a 
MARKET_DATA_UPDATE_TRADE message to the Client. The Client should then increment its session trade 
volume value for the symbol by the value in the Volume field in this message.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTime4Byte
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTime4Byte


The Server will assume the Client is doing this. Therefore, when a trade occurs and the session trade volume does 
not equal the prior session trade volume plus the Volume for the most recent trade sent to the Client, then the 
Server must send out a MARKET_DATA_UPDATE_SESSION_VOLUME message to the client since the 
client calculation of the session trade volume is no longer correct.

It is assumed that the reason for this inconsistency is due to trades included within the session trade volume which 
have not been sent out as normal trades. 

The Server should also send this message out at the frequency that the Server determines, such as every minute if 
there also has been a trade at that time.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[double] 
Volume The total Volume for the session.

MARKET_DATA_UPDATE_OPEN_INTEREST [s_MarketDataUpdateOpenInterest 
structure] Server >> Client

[Link] - [Top]
The MARKET_DATA_UPDATE_OPEN_INTEREST message is sent by the Server to the Client to update the 
OpenInterest field previously sent through the MARKET_DATA_SNAPSHOT message.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[unsigned int32] 
OpenInterest The open interest for the symbol.

MARKET_DATA_UPDATE_SESSION_NUM_TRADES 
[s_MarketDataUpdateSessionNumTrades structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to update the trading session number of trades.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[int32] 
NumTrades The number of trades which have occurred during the current trading session.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[int32] 
NumTrades The number of trades which have occurred during the current trading session.

MARKET_DATA_UPDATE_TRADING_SESSION_DATE 
[s_MarketDataUpdateTradingSessionDate structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to update the trading session Date.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[t_DateTime4B
yte] Date

The date of the current trading session. The time component is not normally considered relevant 
in this case. 

MARKET_DEPTH_REQUEST [s_MarketDepthRequest structure] Client >> Server

[Link] - [Top]
Field Name Field Description

[unsigned 
int16] Size The standard message size field. Automatically set by constructor.

[unsigned 
int16] Type The standard message type field. Automatically set by constructor.

[RequestAction
Enum] 
RequestAction

This needs to be set to SUBSCRIBE to subscribe to market data for the Symbol from the Server. 
The server will respond with an initial MARKET_DEPTH_SNAPSHOT_LEVEL message and 
then provide MARKET_DEPTH_UPDATE_LEVEL updates as necessary. 

To unsubscribe, use UNSUBSCRIBE.

[unsigned 
int32] 
SymbolID

This is the identifier which will be used in all of the market depth data response messages.

This SymbolID can be the same as the one used in the MARKET_DATA_REQUEST message 
for the same Symbol and Exchange.

This identifier is used so that the Symbol does not have to be passed back in response messages 
from the Server. If the Server receives a MARKET_DEPTH_REQUEST for a Symbol and 
Exchange to subscribe to market depth data for, that is currently subscribed to and this SymbolID 
is different, then the Server should reject it.

[char] Symbol The symbol for the market depth request. Not set when unsubscribing.
[char] 
Exchange The optional exchange for the symbol. Not set when unsubscribing.

[int32] 
NumLevels Number of depth levels requested. Not set when unsubscribing.

MARKET_DEPTH_REJECT [s_MarketDepthReject structure] Server >> Client

[Link] - [Top]
The MARKET_DEPTH_REJECT message is sent by the Server to the Client to reject a 
MARKET_DEPTH_REQUEST message for any reason.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DEPTH_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[char] 
RejectText Free-form text explaining the reason for the reject.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DEPTH_REQUEST message 
which corresponds to the Symbol that the data in this message is for.

[char] 
RejectText Free-form text explaining the reason for the reject.

MARKET_DEPTH_SNAPSHOT_LEVEL [s_MarketDepthSnapshotLevel structure] Server 
>> Client

[Link] - [Top]
This is a message sent by Server to provide the initial market depth data entries to the Client after the Client 
subscribes to market data or separately subscribes to market depth data. The Client will need to separately 
subscribe to market depth data if the Server requires it.

Each message provides a single entry of depth data. Therefore, the Server will send multiple 
MARKET_DEPTH_SNAPSHOT_LEVEL messages in a series in order for the Client to build up its initial 
market depth book.

The first message will be identified by the IsFirstMessageInBatch field being set to 1. The last message will be 
identified by the IsLastMessageInBatch field being set to 1.

In the case where the market depth book is empty, the Server still needs to send through one single message with 
the SymbolID set, IsFirstMessageInBatch equal to 1 and IsLastMessageInBatch equal to 1. All other members 
will be at the default values. The Client will understand this as an empty book.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST/
MARKET_DEPTH_REQUEST message which corresponds to the Symbol that the data in this 
message is for.

[AtBidOrAskEn
um] Side

Set to AT_BID = 1 if this is a bid side market depth entry. Set to AT_ASK = 2, if this is an ask 
side market depth entry.

[double] Price This is the price of the market depth entry.
[double] 
Quantity This is the quantity of orders at the Price.

[unsigned int16] 
Level

This indicates the level of the price within the market depth book. The minimum value is 1. 
There is no maximum value. A value of 1 is considered the best bid or ask data.

[unsigned int8] 
IsFirstMessageI
nBatch

Set to 1 if this is the first message in the batch of messages.

[unsigned int8] 
IsLastMessageI
nBatch

Set to 1 if this is the last message in a batch of messages. If there is only a single message to be 
sent, in case the market depth book is empty, then IsFirstMessageInBatch will equal 1 and 
IsLastMessageInBatch will equal 1.

MARKET_DEPTH_SNAPSHOT_LEVEL_FLOAT [s_MarketDepthSnapshotLevelFloat 
structure] Server >> Client

[Link] - [Top]
This is a message sent by Server to provide the initial market depth data entries to the Client after the Client 
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subscribes to market data or separately subscribes to market depth data. The Client will need to separately 
subscribe to market depth data if the Server requires it.

Each message provides a single entry of depth data. Therefore, the Server will send multiple 
MARKET_DEPTH_SNAPSHOT_LEVEL_FLOAT messages in a series in order for the Client to build up its 
initial market depth book.

The first message will be identified by the IsFirstMessageInBatch field being set to 1. The last message will be 
identified by the IsLastMessageInBatch field being set to 1.

In the case where the market depth book is empty, the Server still needs to send through one single message with 
the SymbolID set, IsFirstMessageInBatch equal to 1 and IsLastMessageInBatch equal to 1. All other members 
will be at the default values. The Client will understand this as an empty book.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST/
MARKET_DEPTH_REQUEST message which corresponds to the Symbol that the data 
in this message is for.

[AtBidOrAskEnum8] 
Side

Set to AT_BID = 1 if this is a bid side market depth entry. Set to AT_ASK = 2, if this is 
an ask side market depth entry.

[float] Price This is the price of the market depth entry.
[float] Quantity This is the quantity of orders at the Price.
[FinalUpdateInBatchE
num] 
FinalUpdateInBatch

An indicator whether this is the final message or not in a batch of updates.

[uint32_t] 
NumOrders The number of orders at the Price.

[unsigned int16] Level This indicates the level of the price within the market depth book. The minimum value is 
1. There is no maximum value. A value of 1 is considered the best bid or ask data.

MARKET_DEPTH_UPDATE_LEVEL [s_MarketDepthUpdateLevel structure] Server >> 
Client

[Link] - [Top]
Sent by the Server to the Client to Update/Insert or Delete a particular market depth price level in the market 
depth book maintained by the Client.

Each MARKET_DEPTH_UPDATE_LEVEL message updates one level of market depth on one side. An insert/
update/delete model is used for market depth.

The Client will need to determine the based upon the price, what particular market depth level is being updated, 
inserted or deleted.

It is for this reason, that an insert/update is considered as one update type since it is possible to determine whether 
it is an insert or update based upon the existence of the price level in the existing market depth book on the Client 
side. 

What this means is that when the UpdateType field is MARKET_DEPTH_INSERT_UPDATE_LEVEL, it is 
considered an insert if the price level is not found on the particular side of the market depth being updated. It is 
considered an update, if the price level is found on the particular side of market depth being updated.

This message uses a double datatype for the Price field. There is no level index. It is the responsibility of the Client 
to determine where in its market depth array it is maintaining where the insert/update/delete operation needs to 
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occur. 

Since floating-point comparisons are not always precise, there should be a comparison made only to the number of 
decimal places the symbol specifies in its security definition. This can be determined through the 
SECURITY_DEFINITION_RESPONSE::PriceDisplayFormat field. 

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DEPTH_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[AtBidOrAskEnum] 
Side Specifies whether the side being updated is the Bid (AT_BID) or Ask (AT_ASK).

[double] Price The price level to insert, update or delete.

[double] Quantity The number of shares/contracts at the Price level. This will be 0 in the case when 
UpdateType is set to MARKET_DEPTH_DELETE_LEVEL.

[MarketDepthUpdateT
ypeEnum] 
UpdateType

Specifies whether this is a MARKET_DEPTH_INSERT_UPDATE_LEVEL operation 
or a MARKET_DEPTH_DELETE_LEVEL operation.

MARKET_DEPTH_INSERT_UPDATE_LEVEL: Insert or update in the market depth 
book on the specified side, the particular Price and Volume specified. It is an insert 
operation of the price level does not exist. It is an update operation if the price level 
already exists. In the case of insert, the other levels in the market depth book need to be 
shifted to make room for the new level.

MARKET_DEPTH_DELETE_LEVEL: Remove from the market depth book on the 
specified side, the specified Price level. The other levels need to be shifted to fill in the 
missing level. In this particular case the Quantity is ignored and will be 0.

[t_DateTimeWithMillis
econds] DateTime The Date-Time of the market depth update.

[uint32_t] NumOrders The number of orders at the Price.

MARKET_DEPTH_UPDATE_LEVEL_FLOAT_WITH_MILLISECONDS 
[s_MarketDepthUpdateLevelFloatWithMilliseconds structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to Update/Insert or Delete a particular market depth price level in the market depth 
book maintained by the Client.

This message is a more compact version of the MARKET_DEPTH_UPDATE_LEVEL message. For the Price and 
Quantity fields, it uses a 4 byte float for compactness. It also supports millisecond precision for the timestamp.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DEPTH_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[t_DateTimeWithMillis
econdsInt] DateTime

The Date-Time of the market depth update with millisecond precision.

This is an integer representing the number of milliseconds since the UNIX Epoch. 
[AtBidOrAskEnum] 
Side Specifies whether the side being updated is the Bid (AT_BID) or Ask (AT_ASK).

[float] Price The price level to insert, update or delete.

[float] Quantity The number of shares/contracts at the Price level. This will be 0 in the case when 
UpdateType is set to MARKET_DEPTH_DELETE_LEVEL.

[MarketDepthUpdateTy
peEnum] UpdateType

Specifies whether this is a MARKET_DEPTH_INSERT_UPDATE_LEVEL 
operation or a MARKET_DEPTH_DELETE_LEVEL operation.

MARKET_DEPTH_INSERT_UPDATE_LEVEL: Insert or update in the market 
depth book on the specified side, the particular Price and Volume specified. It is an insert 
operation of the price level does not exist. It is an update operation if the price level 
already exists. In the case of insert, the other levels in the market depth book need to be 
shifted to make room for the new level.

MARKET_DEPTH_DELETE_LEVEL: Remove from the market depth book on the 
specified side, the specified Price level. The other levels need to be shifted to fill in the 
missing level. In this particular case the Quantity is ignored and will be 0.

[uint32_t] NumOrders The number of orders at the Price.
[FinalUpdateInBatchEn
um] 
FinalUpdateInBatch

An indicator whether this is the final message or not in a batch of updates.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DEPTH_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[t_DateTimeWithMillis
econdsInt] DateTime

The Date-Time of the market depth update with millisecond precision.

This is an integer representing the number of milliseconds since the UNIX Epoch. 
[AtBidOrAskEnum] 
Side Specifies whether the side being updated is the Bid (AT_BID) or Ask (AT_ASK).

[float] Price The price level to insert, update or delete.

[float] Quantity The number of shares/contracts at the Price level. This will be 0 in the case when 
UpdateType is set to MARKET_DEPTH_DELETE_LEVEL.

[MarketDepthUpdateTy
peEnum] UpdateType

Specifies whether this is a MARKET_DEPTH_INSERT_UPDATE_LEVEL 
operation or a MARKET_DEPTH_DELETE_LEVEL operation.

MARKET_DEPTH_INSERT_UPDATE_LEVEL: Insert or update in the market 
depth book on the specified side, the particular Price and Volume specified. It is an insert 
operation of the price level does not exist. It is an update operation if the price level 
already exists. In the case of insert, the other levels in the market depth book need to be 
shifted to make room for the new level.

MARKET_DEPTH_DELETE_LEVEL: Remove from the market depth book on the 
specified side, the specified Price level. The other levels need to be shifted to fill in the 
missing level. In this particular case the Quantity is ignored and will be 0.

[uint32_t] NumOrders The number of orders at the Price.
[FinalUpdateInBatchEn
um] 
FinalUpdateInBatch

An indicator whether this is the final message or not in a batch of updates.

MARKET_DEPTH_UPDATE_LEVEL_NO_TIMESTAMP 
[s_MarketDepthUpdateLevelNoTimestamp structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to Update/Insert or Delete a particular market depth price level in the market 
depth book maintained by the Client.

This message is identical to the MARKET_DEPTH_UPDATE_LEVEL message except it has no timestamp field. 
It needs to be sent when there is no change with the timestamp for the market depth update as compared to the 
prior update.

When the Server sends this message to the Client, the Client needs to use the prior received market depth update 
timestamp to know what the timestamp is for this message.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DEPTH_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[uint8_t] Side Specifies whether the side being updated is the Bid (AT_BID) or Ask (AT_ASK).
[float] Price The price level to insert, update or delete.

[float] Quantity The number of shares/contracts at the Price level. This will be 0 in the case when 
UpdateType is set to MARKET_DEPTH_DELETE_LEVEL.

[FinalUpdateInBatchE
num] 
FinalUpdateInBatch

An indicator whether this is the beginning or final update in a batch of updates.

[unsigned int16] 
NumOrders The number of orders at the Price.

[MarketDepthUpdateT
ypeEnum] 
UpdateType

Specifies whether this is a MARKET_DEPTH_INSERT_UPDATE_LEVEL operation 
or a MARKET_DEPTH_DELETE_LEVEL operation.

MARKET_DEPTH_INSERT_UPDATE_LEVEL: Insert or update in the market depth 
book on the specified side, the particular Price and Volume specified. It is an insert 
operation of the price level does not exist. It is an update operation if the price level 
already exists. In the case of insert, the other levels in the market depth book need to be 
shifted to make room for the new level.

MARKET_DEPTH_DELETE_LEVEL: Remove from the market depth book on the 
specified side, the specified Price level. The other levels need to be shifted to fill in the 
missing level. In this particular case the Quantity is ignored and will be 0.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DEPTH_REQUEST 
message which corresponds to the Symbol that the data in this message is for.

[uint8_t] Side Specifies whether the side being updated is the Bid (AT_BID) or Ask (AT_ASK).
[float] Price The price level to insert, update or delete.

[float] Quantity The number of shares/contracts at the Price level. This will be 0 in the case when 
UpdateType is set to MARKET_DEPTH_DELETE_LEVEL.

[FinalUpdateInBatchE
num] 
FinalUpdateInBatch

An indicator whether this is the beginning or final update in a batch of updates.

[unsigned int16] 
NumOrders The number of orders at the Price.

[MarketDepthUpdateT
ypeEnum] 
UpdateType

Specifies whether this is a MARKET_DEPTH_INSERT_UPDATE_LEVEL operation 
or a MARKET_DEPTH_DELETE_LEVEL operation.

MARKET_DEPTH_INSERT_UPDATE_LEVEL: Insert or update in the market depth 
book on the specified side, the particular Price and Volume specified. It is an insert 
operation of the price level does not exist. It is an update operation if the price level 
already exists. In the case of insert, the other levels in the market depth book need to be 
shifted to make room for the new level.

MARKET_DEPTH_DELETE_LEVEL: Remove from the market depth book on the 
specified side, the specified Price level. The other levels need to be shifted to fill in the 
missing level. In this particular case the Quantity is ignored and will be 0.

TRADING_SYMBOL_STATUS [s_TradingSymbolStatus structure] Server >> Client

[Link] - [Top]
Sent by the Server to the Client to indicate the status of the symbol in regards to whether trading is open or closed 
or some other intermediate state.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[unsigned int32] 
SymbolID

This is the same SymbolID sent by the Client in the MARKET_DATA_REQUEST message 
which corresponds to the Symbol that the status in this message is for.

[TradingStatusE
num] Status

The current trading status for the symbol. Can be one of the following.

• TRADING_STATUS_UNKNOWN = 0
• TRADING_STATUS_PRE_OPEN = 1
• TRADING_STATUS_OPEN = 2
• TRADING_STATUS_CLOSE = 3
• TRADING_STATUS_TRADING_HALT = 4

*Last modified Thursday, 06th June, 2024.
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• CANCEL_REPLACE_ORDER_INT
• CANCEL_ORDER

SUBMIT_NEW_SINGLE_ORDER [s_SubmitNewSingleOrder structure] Client >> Server

[Link] - [Top]
This message is used to submit a new single order into the market from the Client to the Server.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
ClientOrderID

This is the Client supplied order identifier. The Server will maintain this order identifier 
throughout the life of the order and always provide it back through the ClientOrderID field in 
the ORDER_UPDATE messages for the order.

This identifier cannot be an identifier used for a currently open order and it cannot be an 
identifier previously used in the current trading session. The trading session typically will be a 
24-hour period defined by the Server. The Server shall reject an order with a client order 
identifier that is for a currently open order or which has already been used during the current 
trading session.

[OrderTypeEnu
m] OrderType The order type. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell The side of the order. Either Buy or Sell.

[double] Price1 This is the price of the order. This is the limit price for a Limit order, the stop price for a Stop 
order, or the trigger price for a Market if Touched order.

[double] Price2 For a Stop-Limit order, this is the limit price. This only applies to Stop-Limit orders.
[TimeInForceEn
um] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTi
me

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies the 
expiration Date-Time of the order.

[double] 
Quantity

The quantity of the order. The exact meaning of this will be specified by the Server 
implementation.

[char] 
TradeAccount This is the trade account as a text string that the order belongs to.

[unsigned int8] 
IsAutomatedOr
der

This is set 1 to signify the order has been submitted by an automated trading process.

[unsigned int8] 
IsParentOrder

The Client will set this to 1 when the order is part of a bracket order. This indicates that this is 
the parent order. A bracket order will consist of a SUBMIT_NEW_SINGLE_ORDER message 
followed by a SUBMIT_NEW_OCO_ORDER message. The Server will use IsParentOrder as 
a flag to know that this message is a parent order. The Server will hold onto this order until it 
receives the subsequent SUBMIT_NEW_OCO_ORDER message and then process all of the 
orders as one complete set.

[char] 
FreeFormText

Optional: This is an optional text string which can be set by the Client to associate text with the 
order. The Server is not under any obligation to use this text and it may place a limitation on the 
length of this text.

[OpenCloseTrad
eEnum] 
OpenOrClose

For the description for this field, refer to OpenCloseTradeEnum.

[double] 
MaxShowQuan
tity

This is an optional field. This field is provided to the exchange and represents the maximum 
quantity to show in the Limit order book for the order. By default this is set to 0 which means it 
is not used.

[char] 
Price1AsString

This is an optional field which may be used by the Server.

This field is the order price 1 as a string.

[char] 
Price2AsString

This is an optional field which may be used by the Server.

This field is the order price 2 as a string.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index522b.html?page=doc/DTCMessages_TradingRelatedMessages.php#Messages-ORDER_UPDATE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OrderTypeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OrderTypeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OrderTypeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#BuySellEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#TimeInForceEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#TimeInForceEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#TimeInForceEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTime
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OpenCloseTradeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OpenCloseTradeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OpenCloseTradeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#double
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char


Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
ClientOrderID

This is the Client supplied order identifier. The Server will maintain this order identifier 
throughout the life of the order and always provide it back through the ClientOrderID field in 
the ORDER_UPDATE messages for the order.

This identifier cannot be an identifier used for a currently open order and it cannot be an 
identifier previously used in the current trading session. The trading session typically will be a 
24-hour period defined by the Server. The Server shall reject an order with a client order 
identifier that is for a currently open order or which has already been used during the current 
trading session.

[OrderTypeEnu
m] OrderType The order type. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell The side of the order. Either Buy or Sell.

[double] Price1 This is the price of the order. This is the limit price for a Limit order, the stop price for a Stop 
order, or the trigger price for a Market if Touched order.

[double] Price2 For a Stop-Limit order, this is the limit price. This only applies to Stop-Limit orders.
[TimeInForceEn
um] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTi
me

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies the 
expiration Date-Time of the order.

[double] 
Quantity

The quantity of the order. The exact meaning of this will be specified by the Server 
implementation.

[char] 
TradeAccount This is the trade account as a text string that the order belongs to.

[unsigned int8] 
IsAutomatedOr
der

This is set 1 to signify the order has been submitted by an automated trading process.

[unsigned int8] 
IsParentOrder

The Client will set this to 1 when the order is part of a bracket order. This indicates that this is 
the parent order. A bracket order will consist of a SUBMIT_NEW_SINGLE_ORDER message 
followed by a SUBMIT_NEW_OCO_ORDER message. The Server will use IsParentOrder as 
a flag to know that this message is a parent order. The Server will hold onto this order until it 
receives the subsequent SUBMIT_NEW_OCO_ORDER message and then process all of the 
orders as one complete set.

[char] 
FreeFormText

Optional: This is an optional text string which can be set by the Client to associate text with the 
order. The Server is not under any obligation to use this text and it may place a limitation on the 
length of this text.

[OpenCloseTrad
eEnum] 
OpenOrClose

For the description for this field, refer to OpenCloseTradeEnum.

[double] 
MaxShowQuan
tity

This is an optional field. This field is provided to the exchange and represents the maximum 
quantity to show in the Limit order book for the order. By default this is set to 0 which means it 
is not used.

[char] 
Price1AsString

This is an optional field which may be used by the Server.

This field is the order price 1 as a string.

[char] 
Price2AsString

This is an optional field which may be used by the Server.

This field is the order price 2 as a string.

SUBMIT_NEW_SINGLE_ORDER_INT [s_SubmitNewSingleOrderInt structure] Client >> 
Server

[Link] - [Top]
The SUBMIT_NEW_SINGLE_ORDER_INT message is identical to SUBMIT_NEW_SINGLE_ORDER except 
that the order prices are as integers.

The Client will only send this message to the Server if UseIntegerPriceOrderMessages is set in the 
LOGON_RESPONSE message.

When setting the Price1 and Price2 fields, multiply the order price by the FloatToIntPriceMultiplier value 
provided in the SECURITY_DEFINITION_RESPONSE message for the Symbol being traded.

This message also contains the Divisor field. This is the FloatToIntPriceMultiplier value provided in the 
SECURITY_DEFINITION_RESPONSE message for the symbol being traded. The Server needs to divide the 
Price1 and Price2 fields by this Divisor to get the prices as float values.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
ClientOrderID

This is the Client supplied order identifier. The Server will maintain this order identifier 
throughout the life of the order and always provide it back through the ClientOrderID field in 
the ORDER_UPDATE messages for the order.

This identifier cannot be an identifier used for a currently open order and it cannot be an 
identifier previously used in the current trading session. The trading session typically will be a 
24-hour period defined by the Server. The Server shall reject an order with a client order 
identifier that is for a currently open order or which has already been used during the current 
trading session.

[OrderTypeEnu
m] OrderType The order type. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell The side of the order. Either Buy or Sell.

[int64] Price1 This is the price of the order. This is the limit price for a Limit order, the stop price for a Stop 
order, or the trigger price for a Market if Touched order.

[int64] Price2 For a Stop-Limit order, this is the limit price. This only applies to Stop-Limit orders.
[TimeInForceEn
um] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTi
me

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies the 
expiration Date-Time of the order.

[float] Divisor
This is the FloatToIntPriceMultiplier value provided in the 
SECURITY_DEFINITION_RESPONSE message for the symbol being traded. The Server 
needs to divide the Price1 and Price2 fields by this Divisor to get the prices as float values.

[int64] Quantity The quantity of the order. The exact meaning of this will be specified by the Server 
implementation.

[char] 
TradeAccount This is the trade account as a text string that the order belongs to.

[unsigned int8] 
IsAutomatedOr
der

This is set 1 to signify the order has been submitted by an automated trading process.

[unsigned int8] 
IsParentOrder

The Client will set this to 1 when the order is part of a bracket order. This indicates that this is 
the parent order. A bracket order will consist of a SUBMIT_NEW_SINGLE_ORDER message 
followed by a SUBMIT_NEW_OCO_ORDER message. The Server will use IsParentOrder as 
a flag to know that this message is a parent order. The Server will hold onto this order until it 
receives the subsequent SUBMIT_NEW_OCO_ORDER message and then process all of the 
orders as one complete set.

[char] 
FreeFormText

Optional: This is an optional text string which can be set by the Client to associate text with the 
order. The Server is not under any obligation to use this text and it may place a limitation on the 
length of this text.

[OpenCloseTrad
eEnum] 
OpenOrClose

For the description for this field, refer to OpenCloseTradeEnum.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
ClientOrderID

This is the Client supplied order identifier. The Server will maintain this order identifier 
throughout the life of the order and always provide it back through the ClientOrderID field in 
the ORDER_UPDATE messages for the order.

This identifier cannot be an identifier used for a currently open order and it cannot be an 
identifier previously used in the current trading session. The trading session typically will be a 
24-hour period defined by the Server. The Server shall reject an order with a client order 
identifier that is for a currently open order or which has already been used during the current 
trading session.

[OrderTypeEnu
m] OrderType The order type. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell The side of the order. Either Buy or Sell.

[int64] Price1 This is the price of the order. This is the limit price for a Limit order, the stop price for a Stop 
order, or the trigger price for a Market if Touched order.

[int64] Price2 For a Stop-Limit order, this is the limit price. This only applies to Stop-Limit orders.
[TimeInForceEn
um] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTi
me

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies the 
expiration Date-Time of the order.

[float] Divisor
This is the FloatToIntPriceMultiplier value provided in the 
SECURITY_DEFINITION_RESPONSE message for the symbol being traded. The Server 
needs to divide the Price1 and Price2 fields by this Divisor to get the prices as float values.

[int64] Quantity The quantity of the order. The exact meaning of this will be specified by the Server 
implementation.

[char] 
TradeAccount This is the trade account as a text string that the order belongs to.

[unsigned int8] 
IsAutomatedOr
der

This is set 1 to signify the order has been submitted by an automated trading process.

[unsigned int8] 
IsParentOrder

The Client will set this to 1 when the order is part of a bracket order. This indicates that this is 
the parent order. A bracket order will consist of a SUBMIT_NEW_SINGLE_ORDER message 
followed by a SUBMIT_NEW_OCO_ORDER message. The Server will use IsParentOrder as 
a flag to know that this message is a parent order. The Server will hold onto this order until it 
receives the subsequent SUBMIT_NEW_OCO_ORDER message and then process all of the 
orders as one complete set.

[char] 
FreeFormText

Optional: This is an optional text string which can be set by the Client to associate text with the 
order. The Server is not under any obligation to use this text and it may place a limitation on the 
length of this text.

[OpenCloseTrad
eEnum] 
OpenOrClose

For the description for this field, refer to OpenCloseTradeEnum.

SUBMIT_NEW_OCO_ORDER [s_SubmitNewOCOOrder structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server for submitting an order cancels order (OCO) pair into the market. 
What this means is when one of the orders is filled or canceled, the other order will be canceled. If one order 
partially fills, the other order will be reduced in quantity by the fill amount of the order that partially filled.

A service provider must implement OCO orders on the server so that they can independently be modified (Cancel/
Replace) and canceled independently using each order's distinct ServerOrderID. Although, if one of the orders is 
canceled by the Client, the other order will be canceled as well unless they have a parent order, as specified 
through the ParentTriggerClientOrderID field, in which case the other order should remain open.

If the OCO order pair is rejected, this must be communicated through two separate ORDER_UPDATE messages, 1 
for each order, with the OrderUpdateReason set to NEW_ORDER_REJECTED.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.
[char] 
ClientOrderID_1

The Client supplied order identifier for the first order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_1 The order type for the first order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_1 The side for the first order. Either Buy or Sell. 

[double] Price1_1 This is the price of the first order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[double] Price2_1 This is the second price for the first order. For a Stop-Limit order, this is the limit price. 
Price2_1 only applies to Stop-Limit orders.

[double] Quantity_1 The quantity for the first order.
[char] 
ClientOrderID_2

The Client supplied order identifier for the second order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_2 The order type for the second order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_2 The side for the second order. Either Buy or Sell.

[double] Price1_2 This is the price of the second order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[double] Price2_2 This is the second price for the second order. For a Stop-Limit order, this is the limit price. 
Price2_2 only applies to Stop-Limit orders.

[double] Quantity_2 The quantity for the second order.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies 
the expiration Date-Time of the order. This applies to both of the orders in the OCO pair.

[unsigned int8] 
IsAutomatedOrder Set to 1 for an order submitted by an automated trading system.

[char] TradeAccount This is the trade account as a text string that the orders belong to.

[char] 
ParentTriggerClient
OrderID

Optional: This field supports the submission of an OCO order pair which has a parent. This 
is known as a Bracket order.

For complete documentation for bracket orders, refer to Bracket Order Procedures.

[char] FreeFormText
Optional: This is an optional text string which can be set by the Client to associate text 
with each of the OCO orders. The Server is not under any obligation to use this text and it 
may place a limitation on the length of this text.

[OpenCloseTradeEnu
m] OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[PartialFillHandlingE
num] 
PartialFillHandling

Specifies how partial fills should be handled when when one of the orders in the OCO 
order set partially fills. 

For the possible values, refer to PartialFillHandlingEnum.

[unsigned int8] 
UseOffsets

This field is only relevant to a Bracket order which is the case when the 
ParentTriggerClientOrderID field is set. 

UseOffsets can be set to 1 and indicates that the OffsetFromParent1 and 
OffsetFromParent2 fields specify the two OCO order prices as a price offset from the 
parent order Price1 field, rather than an absolute price. In this case Price1_1 and Price1_2 
are not used.

When UseOffsets is set to 0, the default, then the OCO order prices are specified with 
Price1_1 and Price1_2. 

When UseOffsets is set to 1 and the OffsetFromParent1 and OffsetFromParent2 fields 
are set, it is necessary that the parent order Price1 field be set even in the case of a Market 
order type. In the case of a Market order type use the current order price. This is so that the 
server has a reference price for the offsets in case it needs to translate them to actual prices. 

When the parent order fills, it is expected the Server will maintain the specified offsets to 
the parent order fill price for the Target and Stop orders. 

A Server is not required to support this field.

[double] 
OffsetFromParent1

When UseOffsets is set to 1, then this field specifies the Price1_1 price as an offset from 
the parent order. In this case Price1_1 will not be set in the message. Instead the Server 
calculates that price from this offset and parent order price.

This needs to always be set to a positive price value which is an offset from the parent 
order price. The Server will make the correct calculation based upon the Side and Order 
Type. 

A Server is not required to support this field.

[double] 
OffsetFromParent2

When UseOffsets is set to 1, then this field specifies the Price1_2 price as an offset from 
the parent order. In this case Price1_2 will not be set in the message. Instead the Server 
calculates that price from this offset and parent order price.

This needs to always be set to a positive price value which is an offset from the parent 
order price. The Server will make the correct calculation based upon the Side and Order 
Type. 

A Server is not required to support this field.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.
[char] 
ClientOrderID_1

The Client supplied order identifier for the first order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_1 The order type for the first order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_1 The side for the first order. Either Buy or Sell. 

[double] Price1_1 This is the price of the first order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[double] Price2_1 This is the second price for the first order. For a Stop-Limit order, this is the limit price. 
Price2_1 only applies to Stop-Limit orders.

[double] Quantity_1 The quantity for the first order.
[char] 
ClientOrderID_2

The Client supplied order identifier for the second order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_2 The order type for the second order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_2 The side for the second order. Either Buy or Sell.

[double] Price1_2 This is the price of the second order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[double] Price2_2 This is the second price for the second order. For a Stop-Limit order, this is the limit price. 
Price2_2 only applies to Stop-Limit orders.

[double] Quantity_2 The quantity for the second order.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies 
the expiration Date-Time of the order. This applies to both of the orders in the OCO pair.

[unsigned int8] 
IsAutomatedOrder Set to 1 for an order submitted by an automated trading system.

[char] TradeAccount This is the trade account as a text string that the orders belong to.

[char] 
ParentTriggerClient
OrderID

Optional: This field supports the submission of an OCO order pair which has a parent. This 
is known as a Bracket order.

For complete documentation for bracket orders, refer to Bracket Order Procedures.

[char] FreeFormText
Optional: This is an optional text string which can be set by the Client to associate text 
with each of the OCO orders. The Server is not under any obligation to use this text and it 
may place a limitation on the length of this text.

[OpenCloseTradeEnu
m] OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[PartialFillHandlingE
num] 
PartialFillHandling

Specifies how partial fills should be handled when when one of the orders in the OCO 
order set partially fills. 

For the possible values, refer to PartialFillHandlingEnum.

[unsigned int8] 
UseOffsets

This field is only relevant to a Bracket order which is the case when the 
ParentTriggerClientOrderID field is set. 

UseOffsets can be set to 1 and indicates that the OffsetFromParent1 and 
OffsetFromParent2 fields specify the two OCO order prices as a price offset from the 
parent order Price1 field, rather than an absolute price. In this case Price1_1 and Price1_2 
are not used.

When UseOffsets is set to 0, the default, then the OCO order prices are specified with 
Price1_1 and Price1_2. 

When UseOffsets is set to 1 and the OffsetFromParent1 and OffsetFromParent2 fields 
are set, it is necessary that the parent order Price1 field be set even in the case of a Market 
order type. In the case of a Market order type use the current order price. This is so that the 
server has a reference price for the offsets in case it needs to translate them to actual prices. 

When the parent order fills, it is expected the Server will maintain the specified offsets to 
the parent order fill price for the Target and Stop orders. 

A Server is not required to support this field.

[double] 
OffsetFromParent1

When UseOffsets is set to 1, then this field specifies the Price1_1 price as an offset from 
the parent order. In this case Price1_1 will not be set in the message. Instead the Server 
calculates that price from this offset and parent order price.

This needs to always be set to a positive price value which is an offset from the parent 
order price. The Server will make the correct calculation based upon the Side and Order 
Type. 

A Server is not required to support this field.

[double] 
OffsetFromParent2

When UseOffsets is set to 1, then this field specifies the Price1_2 price as an offset from 
the parent order. In this case Price1_2 will not be set in the message. Instead the Server 
calculates that price from this offset and parent order price.

This needs to always be set to a positive price value which is an offset from the parent 
order price. The Server will make the correct calculation based upon the Side and Order 
Type. 

A Server is not required to support this field.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.
[char] 
ClientOrderID_1

The Client supplied order identifier for the first order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_1 The order type for the first order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_1 The side for the first order. Either Buy or Sell. 

[double] Price1_1 This is the price of the first order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[double] Price2_1 This is the second price for the first order. For a Stop-Limit order, this is the limit price. 
Price2_1 only applies to Stop-Limit orders.

[double] Quantity_1 The quantity for the first order.
[char] 
ClientOrderID_2

The Client supplied order identifier for the second order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_2 The order type for the second order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_2 The side for the second order. Either Buy or Sell.

[double] Price1_2 This is the price of the second order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[double] Price2_2 This is the second price for the second order. For a Stop-Limit order, this is the limit price. 
Price2_2 only applies to Stop-Limit orders.

[double] Quantity_2 The quantity for the second order.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies 
the expiration Date-Time of the order. This applies to both of the orders in the OCO pair.

[unsigned int8] 
IsAutomatedOrder Set to 1 for an order submitted by an automated trading system.

[char] TradeAccount This is the trade account as a text string that the orders belong to.

[char] 
ParentTriggerClient
OrderID

Optional: This field supports the submission of an OCO order pair which has a parent. This 
is known as a Bracket order.

For complete documentation for bracket orders, refer to Bracket Order Procedures.

[char] FreeFormText
Optional: This is an optional text string which can be set by the Client to associate text 
with each of the OCO orders. The Server is not under any obligation to use this text and it 
may place a limitation on the length of this text.

[OpenCloseTradeEnu
m] OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[PartialFillHandlingE
num] 
PartialFillHandling

Specifies how partial fills should be handled when when one of the orders in the OCO 
order set partially fills. 

For the possible values, refer to PartialFillHandlingEnum.

[unsigned int8] 
UseOffsets

This field is only relevant to a Bracket order which is the case when the 
ParentTriggerClientOrderID field is set. 

UseOffsets can be set to 1 and indicates that the OffsetFromParent1 and 
OffsetFromParent2 fields specify the two OCO order prices as a price offset from the 
parent order Price1 field, rather than an absolute price. In this case Price1_1 and Price1_2 
are not used.

When UseOffsets is set to 0, the default, then the OCO order prices are specified with 
Price1_1 and Price1_2. 

When UseOffsets is set to 1 and the OffsetFromParent1 and OffsetFromParent2 fields 
are set, it is necessary that the parent order Price1 field be set even in the case of a Market 
order type. In the case of a Market order type use the current order price. This is so that the 
server has a reference price for the offsets in case it needs to translate them to actual prices. 

When the parent order fills, it is expected the Server will maintain the specified offsets to 
the parent order fill price for the Target and Stop orders. 

A Server is not required to support this field.

[double] 
OffsetFromParent1

When UseOffsets is set to 1, then this field specifies the Price1_1 price as an offset from 
the parent order. In this case Price1_1 will not be set in the message. Instead the Server 
calculates that price from this offset and parent order price.

This needs to always be set to a positive price value which is an offset from the parent 
order price. The Server will make the correct calculation based upon the Side and Order 
Type. 

A Server is not required to support this field.

[double] 
OffsetFromParent2

When UseOffsets is set to 1, then this field specifies the Price1_2 price as an offset from 
the parent order. In this case Price1_2 will not be set in the message. Instead the Server 
calculates that price from this offset and parent order price.

This needs to always be set to a positive price value which is an offset from the parent 
order price. The Server will make the correct calculation based upon the Side and Order 
Type. 

A Server is not required to support this field.

SUBMIT_NEW_OCO_ORDER_INT [s_SubmitNewOCOOrderInt structure] Client >> 
Server

[Link] - [Top]
The SUBMIT_NEW_OCO_ORDER_INT message is identical to SUBMIT_NEW_OCO_ORDER except that 
the order prices are as integers.

The Client will only send this message to the Server if UseIntegerPriceOrderMessages is set in the 
LOGON_RESPONSE message.

When setting the Price1 and Price2 fields, multiply the order price by the FloatToIntPriceMultiplier value 
provided in the SECURITY_DEFINITION_RESPONSE message for the Symbol being traded.

This message also contains the Divisor field. This is the FloatToIntPriceMultiplier value provided in the 
SECURITY_DEFINITION_RESPONSE message for the symbol being traded. The Server needs to divide the 
Price1 and Price2 fields by this Divisor to get the prices as float values.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.
[char] 
ClientOrderID_1

The Client supplied order identifier for the first order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_1 The order type for the first order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_1 The side for the first order. Either Buy or Sell.

[int64] Price1_1 This is the price of the first order. This is the limit price for a Limit order, the stop price for 
a Stop order, or the trigger price for a Market if Touched order.

[int64] Price2_1 This is the second price for the first order. For a Stop-Limit order, this is the limit price. 
This only applies to Stop-Limit orders.

[int64] Quantity_1 The quantity of the first order. The exact meaning of this will be specified by the Server 
implementation.

[char] 
ClientOrderID_2

The Client supplied order identifier for the second order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_2 The order type of the second order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_2 The side of the second order. Either Buy or Sell.

[int64] Price1_2 This is the price of the second order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[int64] Price2_2 This is the second price for the second order. For a Stop-Limit order, this is the limit price. 
This only applies to Stop-Limit orders.

[int64] Quantity_2 The quantity of the second order. The exact meaning of this will be specified by the Server 
implementation.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies 
the expiration Date-Time of the order. This applies to both of the orders in the OCO pair.

[char] TradeAccount This is the trade account as a text string that the orders belong to.
[unsigned int8] 
IsAutomatedOrder Set to 1 for an order submitted by an automated trading system.

[char] 
ParentTriggerClient
OrderID

Optional: This field supports the submission of an OCO order pair which has a parent. This 
is known as a Bracket order.

For complete documentation for bracket orders, refer to Bracket Order Procedures.

[char] FreeFormText
Optional: This is an optional text string which can be set by the Client to associate text 
with each of the OCO orders. The Server is not under any obligation to use this text and it 
may place a limitation on the length of this text.

[float] Divisor

This is the FloatToIntPriceMultiplier value provided in the 
SECURITY_DEFINITION_RESPONSE message for the Symbol being traded. The Server 
needs to divide the Price1_* and Price2_* fields by this Divisor to get the prices as float 
values.

[OpenCloseTradeEnu
m] OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[PartialFillHandlingE
num] 
PartialFillHandling

Specifies how partial fills should be handled when when one of the orders in the OCO 
order set partially fills. 

For the possible values, refer to PartialFillHandlingEnum.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.
[char] 
ClientOrderID_1

The Client supplied order identifier for the first order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_1 The order type for the first order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_1 The side for the first order. Either Buy or Sell.

[int64] Price1_1 This is the price of the first order. This is the limit price for a Limit order, the stop price for 
a Stop order, or the trigger price for a Market if Touched order.

[int64] Price2_1 This is the second price for the first order. For a Stop-Limit order, this is the limit price. 
This only applies to Stop-Limit orders.

[int64] Quantity_1 The quantity of the first order. The exact meaning of this will be specified by the Server 
implementation.

[char] 
ClientOrderID_2

The Client supplied order identifier for the second order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_2 The order type of the second order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_2 The side of the second order. Either Buy or Sell.

[int64] Price1_2 This is the price of the second order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[int64] Price2_2 This is the second price for the second order. For a Stop-Limit order, this is the limit price. 
This only applies to Stop-Limit orders.

[int64] Quantity_2 The quantity of the second order. The exact meaning of this will be specified by the Server 
implementation.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies 
the expiration Date-Time of the order. This applies to both of the orders in the OCO pair.

[char] TradeAccount This is the trade account as a text string that the orders belong to.
[unsigned int8] 
IsAutomatedOrder Set to 1 for an order submitted by an automated trading system.

[char] 
ParentTriggerClient
OrderID

Optional: This field supports the submission of an OCO order pair which has a parent. This 
is known as a Bracket order.

For complete documentation for bracket orders, refer to Bracket Order Procedures.

[char] FreeFormText
Optional: This is an optional text string which can be set by the Client to associate text 
with each of the OCO orders. The Server is not under any obligation to use this text and it 
may place a limitation on the length of this text.

[float] Divisor

This is the FloatToIntPriceMultiplier value provided in the 
SECURITY_DEFINITION_RESPONSE message for the Symbol being traded. The Server 
needs to divide the Price1_* and Price2_* fields by this Divisor to get the prices as float 
values.

[OpenCloseTradeEnu
m] OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[PartialFillHandlingE
num] 
PartialFillHandling

Specifies how partial fills should be handled when when one of the orders in the OCO 
order set partially fills. 

For the possible values, refer to PartialFillHandlingEnum.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OrderTypeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OrderTypeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#BuySellEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#int64
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#int64
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#int64
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OrderTypeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OrderTypeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#BuySellEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#int64
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#int64
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#int64
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#TimeInForceEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#TimeInForceEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTime
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#float
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index55ec.html?page=doc/DTCMessages_SymbolDiscoverySecurityDefinitionsMessages.php#Messages-SECURITY_DEFINITION_RESPONSE
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OpenCloseTradeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OpenCloseTradeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#OpenCloseTradeEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#PartialFillHandlingEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#PartialFillHandlingEnum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexe379.html?page=doc/DTCMessageDocumentation.php#PartialFillHandlingEnum


Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.
[char] 
ClientOrderID_1

The Client supplied order identifier for the first order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_1 The order type for the first order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_1 The side for the first order. Either Buy or Sell.

[int64] Price1_1 This is the price of the first order. This is the limit price for a Limit order, the stop price for 
a Stop order, or the trigger price for a Market if Touched order.

[int64] Price2_1 This is the second price for the first order. For a Stop-Limit order, this is the limit price. 
This only applies to Stop-Limit orders.

[int64] Quantity_1 The quantity of the first order. The exact meaning of this will be specified by the Server 
implementation.

[char] 
ClientOrderID_2

The Client supplied order identifier for the second order. The Server will remember this for 
the life of the order.

[OrderTypeEnum] 
OrderType_2 The order type of the second order. For list of order types, refer to OrderTypeEnum. 

[BuySellEnum] 
BuySell_2 The side of the second order. Either Buy or Sell.

[int64] Price1_2 This is the price of the second order. This is the limit price for a Limit order, the stop price 
for a Stop order, or the trigger price for a Market if Touched order.

[int64] Price2_2 This is the second price for the second order. For a Stop-Limit order, this is the limit price. 
This only applies to Stop-Limit orders.

[int64] Quantity_2 The quantity of the second order. The exact meaning of this will be specified by the Server 
implementation.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order or orders (in the case of an OCO order).

For more information, refer to TimeInForceEnum. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce is TIF_GOOD_TILL_DATE_TIME, this specifies 
the expiration Date-Time of the order. This applies to both of the orders in the OCO pair.

[char] TradeAccount This is the trade account as a text string that the orders belong to.
[unsigned int8] 
IsAutomatedOrder Set to 1 for an order submitted by an automated trading system.

[char] 
ParentTriggerClient
OrderID

Optional: This field supports the submission of an OCO order pair which has a parent. This 
is known as a Bracket order.

For complete documentation for bracket orders, refer to Bracket Order Procedures.

[char] FreeFormText
Optional: This is an optional text string which can be set by the Client to associate text 
with each of the OCO orders. The Server is not under any obligation to use this text and it 
may place a limitation on the length of this text.

[float] Divisor

This is the FloatToIntPriceMultiplier value provided in the 
SECURITY_DEFINITION_RESPONSE message for the Symbol being traded. The Server 
needs to divide the Price1_* and Price2_* fields by this Divisor to get the prices as float 
values.

[OpenCloseTradeEnu
m] OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[PartialFillHandlingE
num] 
PartialFillHandling

Specifies how partial fills should be handled when when one of the orders in the OCO 
order set partially fills. 

For the possible values, refer to PartialFillHandlingEnum.

SUBMIT_FLATTEN_POSITION_ORDER [s_SubmitFlattenPositionOrder structure] 
Client >> Server

[Link] - [Top]
Field Name Field Description

[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] Symbol The symbol of the Trade Position to flatten.
[char] Exchange The optional exchange for the Symbol.
[char] 
TradeAccount The trade account as a text string of the Trade Position to flatten.

[char] 
ClientOrderID

The Client supplied order identifier for the order which will be created to flatten the Trade 
Position. 

The Server will remember this for the life of the order.

[char] 
FreeFormText

Optional: This is an optional text string which can be set by the Client to associate text with 
the order which will be created to flatten the Trade Position. 

The Server is not under any obligation to use this text and it may place a limitation on the 
length of this text.

[unsigned int8] 
IsAutomatedOrder Set to 1 for an order submitted by an automated trading system.

CANCEL_REPLACE_ORDER [s_CancelReplaceOrder structure] Client >> Server

[Link] - [Top]
This message is sent by the Client to the Server to cancel and replace an existing order. This is also known as an 
order modification.

When the cancel and replace operation is completed, an OrderUpdate message is sent by the Server with the 
OrderUpdateReasonfield set to ORDER_CANCEL_REPLACE_COMPLETE. If the cancel and replace 
operation cannot be completed, an OrderUpdate message is sent by the Server with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED. 

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] 
ServerOrderID

This is the order identifier for the order to modify. The Client needs to set this to the 
ServerOrderID field received back in the most recent ORDER_UPDATE message for the 
order.

The Server will rely upon this ServerOrderID and only this order identifier to identify the 
order to be canceled and replaced. Although the given ClientOrderID by the Client must 
not change.

[char] 
ClientOrderID

This is the Client's own order identifier for the order.

This must be the same throughout the life of the order. If the Server sees that this order 
identifier has changed in relation to the ServerOrderID, then it should reject this message 
with a ORDER_UPDATE message with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED

In the case where the order modification cannot be performed because the ServerOrderID 
does not exist, the Server will send a ORDER_UPDATE message with the 
OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED and 
ClientOrderID set to the given ClientOrderID in this message. ServerOrderID will be 
unset because an invalid server order identifier was given.

[double] Price1
For orders that require a price, this is the new order price.

This value can be left unset indicating to the Server that Price1 must not change and only 
the Quantity. In this case it is necessary to set Price1IsSet to a 0 value.

[double] Price2
For Stop-Limit orders this is the new Limit price. For other order types it is not used.

This value can be left unset indicating to the Server that Price2 must not change and only 
the Quantity. In this case it is necessary to set Price2IsSet to a 0 value.

[double] Quantity

This is the new order quantity. It this is 0, then this means the order quantity must not be 
changed by the Server.

If the order has partially filled, then this is going to be the order quantity which also 
includes the amount which has partially filled.

For example, if the original quantity was 10 and there has been a partial fill of 3, the Client 
wants a fill of 2 more making a total of 5, then the Client will set this to 5.

[unsigned int8] 
Price1IsSet

When this field is set to a nonzero value, it indicates that Price1 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[unsigned int8] 
Price2IsSet

When this field is set to a nonzero value, it indicates that Price2 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order. For a list of Time in Force values, refer to 
TimeInForceEnum.

The default value is TIF_UNSET.

When this field is set to a value other than TIF_UNSET, it indicates that the TimeInForce 
is being changed.

If the server does not support changing the Time in Force of the order, it needs to reject 
this CANCEL_REPLACE_ORDER message and send an ORDER_UPDATE message 
with the OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED. 

The server is under no obligation to support changing the Time in Force. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce field is TIF_GOOD_TILL_DATE_TIME, this 
specifies the expiration Date-Time of the order.

[uint8_t] 
UpdatePrice1Offset
ToParent

This is an optional field. If modifying a child order which is part of a Server managed 
bracket order, then when this variable is set to 1 it provides an indication to the Server to 
update the internal server managed price offset to the parent order that this child order has 
to the parent.

This will ensure the Server will maintain the proper offset of the child order to the fill price 
of the parent order when the parent order fills.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] 
ServerOrderID

This is the order identifier for the order to modify. The Client needs to set this to the 
ServerOrderID field received back in the most recent ORDER_UPDATE message for the 
order.

The Server will rely upon this ServerOrderID and only this order identifier to identify the 
order to be canceled and replaced. Although the given ClientOrderID by the Client must 
not change.

[char] 
ClientOrderID

This is the Client's own order identifier for the order.

This must be the same throughout the life of the order. If the Server sees that this order 
identifier has changed in relation to the ServerOrderID, then it should reject this message 
with a ORDER_UPDATE message with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED

In the case where the order modification cannot be performed because the ServerOrderID 
does not exist, the Server will send a ORDER_UPDATE message with the 
OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED and 
ClientOrderID set to the given ClientOrderID in this message. ServerOrderID will be 
unset because an invalid server order identifier was given.

[double] Price1
For orders that require a price, this is the new order price.

This value can be left unset indicating to the Server that Price1 must not change and only 
the Quantity. In this case it is necessary to set Price1IsSet to a 0 value.

[double] Price2
For Stop-Limit orders this is the new Limit price. For other order types it is not used.

This value can be left unset indicating to the Server that Price2 must not change and only 
the Quantity. In this case it is necessary to set Price2IsSet to a 0 value.

[double] Quantity

This is the new order quantity. It this is 0, then this means the order quantity must not be 
changed by the Server.

If the order has partially filled, then this is going to be the order quantity which also 
includes the amount which has partially filled.

For example, if the original quantity was 10 and there has been a partial fill of 3, the Client 
wants a fill of 2 more making a total of 5, then the Client will set this to 5.

[unsigned int8] 
Price1IsSet

When this field is set to a nonzero value, it indicates that Price1 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[unsigned int8] 
Price2IsSet

When this field is set to a nonzero value, it indicates that Price2 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order. For a list of Time in Force values, refer to 
TimeInForceEnum.

The default value is TIF_UNSET.

When this field is set to a value other than TIF_UNSET, it indicates that the TimeInForce 
is being changed.

If the server does not support changing the Time in Force of the order, it needs to reject 
this CANCEL_REPLACE_ORDER message and send an ORDER_UPDATE message 
with the OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED. 

The server is under no obligation to support changing the Time in Force. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce field is TIF_GOOD_TILL_DATE_TIME, this 
specifies the expiration Date-Time of the order.

[uint8_t] 
UpdatePrice1Offset
ToParent

This is an optional field. If modifying a child order which is part of a Server managed 
bracket order, then when this variable is set to 1 it provides an indication to the Server to 
update the internal server managed price offset to the parent order that this child order has 
to the parent.

This will ensure the Server will maintain the proper offset of the child order to the fill price 
of the parent order when the parent order fills.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] 
ServerOrderID

This is the order identifier for the order to modify. The Client needs to set this to the 
ServerOrderID field received back in the most recent ORDER_UPDATE message for the 
order.

The Server will rely upon this ServerOrderID and only this order identifier to identify the 
order to be canceled and replaced. Although the given ClientOrderID by the Client must 
not change.

[char] 
ClientOrderID

This is the Client's own order identifier for the order.

This must be the same throughout the life of the order. If the Server sees that this order 
identifier has changed in relation to the ServerOrderID, then it should reject this message 
with a ORDER_UPDATE message with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED

In the case where the order modification cannot be performed because the ServerOrderID 
does not exist, the Server will send a ORDER_UPDATE message with the 
OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED and 
ClientOrderID set to the given ClientOrderID in this message. ServerOrderID will be 
unset because an invalid server order identifier was given.

[double] Price1
For orders that require a price, this is the new order price.

This value can be left unset indicating to the Server that Price1 must not change and only 
the Quantity. In this case it is necessary to set Price1IsSet to a 0 value.

[double] Price2
For Stop-Limit orders this is the new Limit price. For other order types it is not used.

This value can be left unset indicating to the Server that Price2 must not change and only 
the Quantity. In this case it is necessary to set Price2IsSet to a 0 value.

[double] Quantity

This is the new order quantity. It this is 0, then this means the order quantity must not be 
changed by the Server.

If the order has partially filled, then this is going to be the order quantity which also 
includes the amount which has partially filled.

For example, if the original quantity was 10 and there has been a partial fill of 3, the Client 
wants a fill of 2 more making a total of 5, then the Client will set this to 5.

[unsigned int8] 
Price1IsSet

When this field is set to a nonzero value, it indicates that Price1 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[unsigned int8] 
Price2IsSet

When this field is set to a nonzero value, it indicates that Price2 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order. For a list of Time in Force values, refer to 
TimeInForceEnum.

The default value is TIF_UNSET.

When this field is set to a value other than TIF_UNSET, it indicates that the TimeInForce 
is being changed.

If the server does not support changing the Time in Force of the order, it needs to reject 
this CANCEL_REPLACE_ORDER message and send an ORDER_UPDATE message 
with the OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED. 

The server is under no obligation to support changing the Time in Force. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce field is TIF_GOOD_TILL_DATE_TIME, this 
specifies the expiration Date-Time of the order.

[uint8_t] 
UpdatePrice1Offset
ToParent

This is an optional field. If modifying a child order which is part of a Server managed 
bracket order, then when this variable is set to 1 it provides an indication to the Server to 
update the internal server managed price offset to the parent order that this child order has 
to the parent.

This will ensure the Server will maintain the proper offset of the child order to the fill price 
of the parent order when the parent order fills.

CANCEL_REPLACE_ORDER_INT [s_CancelReplaceOrderInt structure] Client >> Server

[Link] - [Top]
The CANCEL_REPLACE_ORDER_INT is a message from the Client to Server to cancel and replace (modify) 
an order.

It is identical to CANCEL_REPLACE_ORDER except the prices are as integers.

When the cancel and replace operation is completed, an OrderUpdate message is sent by the Server with the 
OrderUpdateReasonfield set to ORDER_CANCEL_REPLACE_COMPLETE. If the cancel and replace 
operation cannot be completed, an OrderUpdate message is sent by the Server with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED. 

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] 
ServerOrderID

This is the order identifier for the order to modify. The Client needs to set this to the 
ServerOrderID field received back in the most recent ORDER_UPDATE message for the 
order.

The Server will rely upon this ServerOrderID and only this order identifier to identify the 
order to be canceled and replaced. Although the given ClientOrderID by the Client must 
not change.

[char] 
ClientOrderID

This is the Client's own order identifier for the order.

This must be the same throughout the life of the order. If the Server sees that this order 
identifier has changed in relation to the ServerOrderID, then it should reject this message 
with a ORDER_UPDATE message with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED

In the case where the order modification cannot be performed because the ServerOrderID 
does not exist, the Server will send a ORDER_UPDATE message with the 
OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED and 
ClientOrderID set to the given ClientOrderID in this message. ServerOrderID will be 
unset because an invalid server order identifier was given.

[int64] Price1

For orders that require a price, this is the new order price. 

This is an integer value. This is calculated by multiplying the actual order price by the 
FloatToIntPriceMultiplier field from the SECURITY_DEFINITION_RESPONSE 
message for the Symbol of the order.

This value can be left unset indicating to the Server that Price1 must not change and only 
the Quantity. In this case it is necessary to set Price1IsSet to a 0 value.

[int64] Price2

For Stop-Limit orders this is the new Limit price. For other order types it is not used.

This is an integer value. This is calculated by multiplying the actual order price by the 
FloatToIntPriceMultiplier field from the SECURITY_DEFINITION_RESPONSE 
message for the Symbol of the order.

This value can be left unset indicating to the Server that Price2 must not change and only 
the Quantity. In this case it is necessary to set Price2IsSet to a 0 value.

[float] Divisor

This is the FloatToIntPriceMultiplier field received from the 
SECURITY_DEFINITION_RESPONSE message for the Symbol of the order.

The Server needs to divide the Price1 or Price2 fields by this Divisor to arrive at the 
original floating-point value. 

[int64] Quantity

This is the new order quantity. It this is 0, then this means the order quantity must not be 
changed by the Server.

If the order has partially filled, then this is going to be the order quantity which also 
includes the amount which has partially filled.

For example, if the original quantity was 10 and there has been a partial fill of 3, the Client 
wants a fill of 2 more making a total of 5, then the Client will set this to 5.

[unsigned int8] 
Price1IsSet

When this field is set to a nonzero value, it indicates that Price1 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[unsigned int8] 
Price2IsSet

When this field is set to a nonzero value, it indicates that Price2 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order. For a list of Time in Force values, refer to 
TimeInForceEnum.

The default value is TIF_UNSET.

When this field is set to a value other than TIF_UNSET, it indicates that the TimeInForce 
is being changed.

If the server does not support changing the Time in Force of the order, it needs to reject 
this CANCEL_REPLACE_ORDER_INT message and send an ORDER_UPDATE 
message with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED. 

The server is under no obligation to support changing the Time in Force. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce field is TIF_GOOD_TILL_DATE_TIME, this 
specifies the expiration Date-Time of the order.

[uint8_t] 
UpdatePrice1Offset
ToParent

This is an optional field. If modifying a child order which is part of a Server managed 
bracket order, then when this variable is set to 1 it provides an indication to the Server to 
update the internal server managed price offset to the parent order that this child order has 
to the parent.

This will ensure the Server will maintain the proper offset of the child order to the fill price 
of the parent order when the parent order fills.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[char] 
ServerOrderID

This is the order identifier for the order to modify. The Client needs to set this to the 
ServerOrderID field received back in the most recent ORDER_UPDATE message for the 
order.

The Server will rely upon this ServerOrderID and only this order identifier to identify the 
order to be canceled and replaced. Although the given ClientOrderID by the Client must 
not change.

[char] 
ClientOrderID

This is the Client's own order identifier for the order.

This must be the same throughout the life of the order. If the Server sees that this order 
identifier has changed in relation to the ServerOrderID, then it should reject this message 
with a ORDER_UPDATE message with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED

In the case where the order modification cannot be performed because the ServerOrderID 
does not exist, the Server will send a ORDER_UPDATE message with the 
OrderUpdateReason set to ORDER_CANCEL_REPLACE_REJECTED and 
ClientOrderID set to the given ClientOrderID in this message. ServerOrderID will be 
unset because an invalid server order identifier was given.

[int64] Price1

For orders that require a price, this is the new order price. 

This is an integer value. This is calculated by multiplying the actual order price by the 
FloatToIntPriceMultiplier field from the SECURITY_DEFINITION_RESPONSE 
message for the Symbol of the order.

This value can be left unset indicating to the Server that Price1 must not change and only 
the Quantity. In this case it is necessary to set Price1IsSet to a 0 value.

[int64] Price2

For Stop-Limit orders this is the new Limit price. For other order types it is not used.

This is an integer value. This is calculated by multiplying the actual order price by the 
FloatToIntPriceMultiplier field from the SECURITY_DEFINITION_RESPONSE 
message for the Symbol of the order.

This value can be left unset indicating to the Server that Price2 must not change and only 
the Quantity. In this case it is necessary to set Price2IsSet to a 0 value.

[float] Divisor

This is the FloatToIntPriceMultiplier field received from the 
SECURITY_DEFINITION_RESPONSE message for the Symbol of the order.

The Server needs to divide the Price1 or Price2 fields by this Divisor to arrive at the 
original floating-point value. 

[int64] Quantity

This is the new order quantity. It this is 0, then this means the order quantity must not be 
changed by the Server.

If the order has partially filled, then this is going to be the order quantity which also 
includes the amount which has partially filled.

For example, if the original quantity was 10 and there has been a partial fill of 3, the Client 
wants a fill of 2 more making a total of 5, then the Client will set this to 5.

[unsigned int8] 
Price1IsSet

When this field is set to a nonzero value, it indicates that Price1 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[unsigned int8] 
Price2IsSet

When this field is set to a nonzero value, it indicates that Price2 is set and the server should 
use the value, if it applies to the order type.

The default value is 1.

[TimeInForceEnum] 
TimeInForce

The Time in Force for the order. For a list of Time in Force values, refer to 
TimeInForceEnum.

The default value is TIF_UNSET.

When this field is set to a value other than TIF_UNSET, it indicates that the TimeInForce 
is being changed.

If the server does not support changing the Time in Force of the order, it needs to reject 
this CANCEL_REPLACE_ORDER_INT message and send an ORDER_UPDATE 
message with the OrderUpdateReason set to 
ORDER_CANCEL_REPLACE_REJECTED. 

The server is under no obligation to support changing the Time in Force. 
[t_DateTime] 
GoodTillDateTime

In the case of when the TimeInForce field is TIF_GOOD_TILL_DATE_TIME, this 
specifies the expiration Date-Time of the order.

[uint8_t] 
UpdatePrice1Offset
ToParent

This is an optional field. If modifying a child order which is part of a Server managed 
bracket order, then when this variable is set to 1 it provides an indication to the Server to 
update the internal server managed price offset to the parent order that this child order has 
to the parent.

This will ensure the Server will maintain the proper offset of the child order to the fill price 
of the parent order when the parent order fills.

CANCEL_ORDER [s_CancelOrder structure] Client >> Server

[Link] - [Top]
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This is a message from the Client to the Server requesting a previously sent order to be canceled.

Field 
Name Field Description

[unsigned 
int16] Size The standard message size field. Automatically set by constructor.

[unsigned 
int16] 
Type

The standard message type field. Automatically set by constructor.

[char] 
ServerOrd
erID

This is the order identifier for the order to cancel. The Client needs to set this to the ServerOrderID 
field received back in the most recent ORDER_UPDATE message for the order. The only case in 
which a ServerOrderID would change is in the case of a successful order Cancel and Replace 
operation.

The Server will rely upon this ServerOrderID and only this order identifier to identify the order to 
be canceled. Although the given ClientOrderID from the Client must not change.

[char] 
ClientOrd
erID

This is the Client's own order identifier for the order.

This must be the same throughout the life of the order. If the Server sees that this order identifier has 
changed in relation to the ServerOrderID , then it should reject this message with a 
ORDER_UPDATE message with the OrderUpdateReason set to 
ORDER_CANCEL_REJECTED.

In the case where the order cancellation cannot be performed because the ServerOrderID does not 
exist, the Server will send a ORDER_UPDATE message with the OrderUpdateReason set to 
ORDER_CANCEL_REJECTED and ClientOrderID set to the given ClientOrderID in this 
message. ServerOrderID will be unset because an invalid server order identifier was given.

*Last modified Wednesday, 02nd August, 2023.
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OPEN_ORDERS_REQUEST [s_OpenOrdersRequest structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server requesting the currently open orders.

The Server will send open/working orders in response to this request through ORDER_UPDATE messages.

The Server will not return canceled or filled orders.

When the Server responds to this request, it needs to respond with a separate ORDER_UPDATE for each order.

When the Server responds to this request, OrderUpdateReason in the ORDER_UPDATE message must be set to 
OPEN_ORDERS_REQUEST_RESPONSE indicating the orders are being restated.

If there are no Open orders, the Server will send back 1 ORDER_UPDATE message with only the 
TotalNumberMessages, MessageNumber, RequestID, OrderUpdateReason, NoOrders = 1 fields set in the 
ORDER_UPDATE message.

Field Name Field Description
[unsigned 
int16] Size The standard message size field. Automatically set by constructor.

[unsigned 
int16] Type The standard message type field. Automatically set by constructor.

[int32] 
RequestID A unique request identifier for this request.

[int32] 
RequestAllOr
ders

0 = request a specific order. 1 = for all orders (default).

[char] 
ServerOrderI
D

Leave this field empty if Client wants all orders. Otherwise, specify the specific ServerServerID 
that want an ORDER_UPDATE message for.

[char] 
TradeAccount

Leave this field empty if Client wants open orders for all Trade Accounts. Otherwise, specify the 
specific TradeAccount that want ORDER_UPDATE messages for.

ORDER_UPDATE [s_OrderUpdate structure] Server >> Client

[Link] - [Top]
The ORDER_UPDATE is a unified message from the Server to the Client which communicates the complete 
details of an order, the Order Status, and the reason for sending the message (OrderUpdateReason).

DTC uses this single unified message to provide an update for an order. The OrderUpdateReason field provides a 
clear indication for each reason this message is being sent.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Set to 0 unless this is in response to an OPEN_ORDERS_REQUEST, in which case 
this must be set to the RequestID given in the OPEN_ORDERS_REQUEST.

If this ORDER_UPDATE is unsolicited, for example a real-time fill or other 
unsolicited order event, the Server must leave this at 0.

[int32] 
TotalNumMessages

This indicates the total number of ORDER_UPDATE messages when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. The Server must use a value of 1 for an unsolicited 
report. A Client should not rely on this field for an unsolicited report.

[int32] MessageNumber

This indicates the 1-based index of the ORDER_UPDATE message when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. Use a value of 1 for an unsolicited report. A Client 
should not rely on this field for an unsolicited report.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
PreviousServerOrderID

Used upon a Cancel and Replace operation 
(ORDER_CANCEL_REPLACE_COMPLETE) where a new Server Order 
identifier is given. 

In this case this field needs to be set to the previous Server Order identifier. 

This should be left at the default setting of empty in the case where the Server does not 
change the Server Order identifier upon a Cancel and Replace operation.

[char] ServerOrderID

The ServerOrderID is set by the server and uniquely identifies the order. When a new 
order is submitted by the Client and the Server responds with an ORDER_UPDATE, 
this field needs to be set to the order identifier which is good for the life of the order. 

This ServerOrderID can optionally change on a Cancel and Replace operation. In this 
case, the PreviousServerOrderID field will contain the previous ServerOrderID upon 
a ORDER_CANCEL_REPLACE_COMPLETE OrderUpdateReason.

ServerOrderID must always be set except it is not required in the cases when the 
OrderUpdateReason is one of the following: NEW_ORDER_REJECTED, 
ORDER_CANCEL_REJECTED, ORDER_CANCEL_REPLACE_REJECTED. 
If it is not set, then the ClientOrderID must be set.

[char] ClientOrderID

The ClientOrderID is the order identifier provided by the Client. When the Client 
submits a new order, cancels and replaces an existing order, or cancels an order, then 
the Client needs to specify this identifier.

The Client must maintain the same order identifier throughout the life of the order.

The Server should persist the ClientOrderID across sessions. A session is defined as 
the period of time from the start of the network connection between the Client and 
Server to the end of that connection.

The Client should only rely upon the ClientOrderID being set when the 
OrderUpdateReason is one of the following: NEW_ORDER_ACCEPTED, 
NEW_ORDER_REJECTED, ORDER_CANCELED, 
ORDER_CANCEL_REPLACE_COMPLETE, ORDER_CANCEL_REJECTED, 
ORDER_CANCEL_REPLACE_REJECTED.

After a new order has been accepted, the Client will rely upon the given 
ServerOrderID from the server to identify the order and should no longer rely upon 
the given ClientOrderID. However, the Client needs to maintain a copy of the 
ClientOrderID for any subsequent order modifications and cancellations because this 
is a required field for those.

[char] 
ExchangeOrderID The order identifier from the exchange that handles the order. This is optional.

[OrderStatusEnum] 
OrderStatus

This is required. Needs to be set to one of the following values by the Server to 
indicate the current status of the order, unless NoneOrder = 1:

• ORDER_STATUS_UNSPECIFIED (0): The status of the order is unset. Use 
this when NoneOrder = 1, or when the Server does not know the true status of 
an order when the Order Update Report message is sent. 

• ORDER_STATUS_ORDER_SENT (1): When a Client sends an order to the 
Server, then the Client internally will set the status to 
ORDER_STATUS_ORDER_SENT. The Server will not set this Status.

• ORDER_STATUS_PENDING_OPEN (2): This means the Server has 
accepted the order but it is not yet considered in a fully working state for any 
reason.

• ORDER_STATUS_PENDING_CHILD (3): This status applies to a Limit or 
Stop order attached to a parent order. It will have this status if the parent order 
has not yet filled.

• ORDER_STATUS_OPEN (4): Order is open and working.
• ORDER_STATUS_PENDING_CANCEL_REPLACE (5): Order is pending 

a Cancel and Replace operation. The Server should send a ORDER_UPDATE 
message with the OrderUpdateReason set to GENERAL_ORDER_UPDATE 
and the OrderStatus set to this status to indicate the pending Cancel and 
Replace operation. 

• ORDER_STATUS_PENDING_CANCEL (6): Order is pending a Cancel 
operation. The Server should send a ORDER_UPDATE message with the 
OrderUpdateReason set to GENERAL_ORDER_UPDATE and the 
OrderStatus set to this status to indicate the pending Cancel operation.

• ORDER_STATUS_FILLED (7): Order is filled and no longer working.
• ORDER_STATUS_CANCELED (8): Order is canceled. If the user tries to 

cancel an order that has already been canceled, then continue to return this 
Order Status for it.

• ORDER_STATUS_REJECTED (9): Order has been rejected after the initial 
order submission. It is not working.

• ORDER_STATUS_PARTIALLY_FILLED (10): Order is partially filled and 
still working.

[OrderUpdateReasonEnu
m] OrderUpdateReason

This is required. This field needs to be set to one of the following values by the Server 
to indicate the reason the ORDER_UPDATE is being sent.

• OPEN_ORDERS_REQUEST_RESPONSE (1): When the 
ORDER_UPDATE is specifically sent in response to an 
OPEN_ORDERS_REQUEST request, this is the OrderUpdateReason.

• NEW_ORDER_ACCEPTED (2): This OrderUpdate indicates a new order 
has been accepted.

• GENERAL_ORDER_UPDATE (3): A general order update. For example, 
when an order is in the process of being canceled, the Server may send an 
ORDER_UPDATE message with the OrderStatus set to 
ORDER_STATUS_PENDING_CANCEL. In this particular case the 
OrderUpdateReason needs to be set to GENERAL_ORDER_UPDATE (3). 

• ORDER_FILLED (4): Upon a complete fill of the order, this is the 
OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_FILLED_PARTIALLY (5): Upon a partial fill of the order, this is 
the OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_CANCELED (6): This OrderUpdateReason indicates the order is 
now successfully canceled.

• ORDER_CANCEL_REPLACE_COMPLETE (7): This OrderUpdateReason 
indicates the order is now successfully canceled and replaced (modified).

• NEW_ORDER_REJECTED (8): After an order has been submitted by the 
Client, it has been rejected for any reason and was never working, the Server 
will send through an ORDER_UPDATE with this OrderUpdateReason. In this 
case the Server needs to set the OrderStatus in the ORDER_UPDATE to 
ORDER_STATUS_REJECTED. 

The following fields need to be set for a NEW_ORDER_REJECTED 
OrderUpdateReason: OrderUpdateReason, OrderStatus, MessageNumber, 
TotalNumMessages, ClientOrderID, Symbol, Exchange, TradeAccount. 

• ORDER_CANCEL_REJECTED (9): A request by the Client to cancel the 
order with the CANCEL_ORDER message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a CANCEL_ORDER message 
from the Client is not known, then respond with an ORDER_UPDATE 
message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_ORDER message. The ClientOrderID 
must always be set in this case in an ORDER_UPDATE. 

In the case where the order has already been canceled for the given 
ServerOrderID in a CANCEL_ORDER message, then respond with an 
ORDER_UPDATE message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_CANCELED. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

• ORDER_CANCEL_REPLACE_REJECTED (10): A request by the Client 
to cancel and replace the order with the CANCEL_REPLACE_ORDER 
message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a 
CANCEL_REPLACE_ORDER message from the Client is not known, then 
respond with an ORDER_UPDATE message and set the OrderUpdateReason 
to ORDER_CANCEL_REPLACE_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_REPLACE_ORDER message. The 
ClientOrderID must always be set in this case in an ORDER_UPDATE. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled and replaced, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

[OrderTypeEnum] 
OrderType

The order type. Can be set to one of the following.

• ORDER_TYPE_MARKET
• ORDER_TYPE_LIMIT
• ORDER_TYPE_STOP
• ORDER_TYPE_STOP_LIMIT
• ORDER_TYPE_MARKET_IF_TOUCHED

[BuySellEnum] BuySell Indicates whether the order is a Buy or Sell order. Can be set to one of the following 
constants: DTC::BUY (1) or DTC::SELL (2).

[double] Price1
For orders that require a price, this is the order price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] Price2
For Stop-Limit orders this is the Limit price. Otherwise, this is unset.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[TimeInForceEnum] 
TimeInForce

The Time in Force of the order. Can be any of the following:

• TIF_DAY
• TIF_GOOD_TILL_CANCELED
• TIF_GOOD_TILL_DATE_TIME
• TIF_IMMEDIATE_OR_CANCEL
• TIF_ALL_OR_NONE
• TIF_FILL_OR_KILL

[t_DateTime] 
GoodTillDateTime

The expiration Date and Time of the order in the case when TimeInForce is 
TIF_GOOD_TILL_DATE_TIME.

[double] OrderQuantity
The quantity of the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] FilledQuantity
The number of shares or contracts that have filled in the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
RemainingQuantity

The number of shares or contracts that still remain to be filled.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
AverageFillPrice

The average price of all of the fills for the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastFillPrice

The price of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
ondsInt] 
LastFillDateTime

The date and Time of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[double] 
LastFillQuantity

The number of contracts/shares that has filled for the specific order fill that is currently 
reported through the ORDER_UPDATE message.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[char] 
LastFillExecutionID

The unique identifier for the most recent fill. 

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[char] TradeAccount The trade account the order belongs to.

[char] InfoText Free-form text with information to communicate about the order. When an order is 
rejected, this should be set by the Server to indicate the reason for the rejection.

[unsigned int8] 
NoOrders

Set by the Server to 1 to indicate there are no orders when 
OPEN_ORDERS_REQUEST message has been received and is being responded to. 
Otherwise, leave at the default of 0.

[char] 
ParentServerOrderID

This is the ServerOrderID of the parent order when the order that this Order Update 
Report is for, is a child order in a bracket order. Otherwise, this is an empty text string.

[char] 
OCOLinkedOrderServe
rOrderID

In the case of an OCO order set submitted with SUBMIT_NEW_OCO_ORDER, 
whether it has a Parent order or not, this is the ServerOrderID of the other order in the 
OCO pair. These two orders are considered "linked" together. Otherwise, this is an 
empty text string.

[OpenCloseTradeEnum] 
OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[char] 
PreviousClientOrderID

The PreviousClientOrderID is the previous ClientOrderID provided by the Client 
for the order, if the Client changed it during order cancel and replace request or an 
order cancel request.

A Server only is obligated to provide this field immediately after the ClientOrderID 
has been changed. Subsequent ORDER_UPDATE messages do not need to set this 
field.

[char] FreeFormText This is the optional free-form text that was originally set with a new order using the 
new order messages.

[t_DateTime] 
OrderReceivedDateTim
e

This is the Date-Time when the original order was received by the Server. Order 
modifications normally will not cause this Date-Time to be updated.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Set to 0 unless this is in response to an OPEN_ORDERS_REQUEST, in which case 
this must be set to the RequestID given in the OPEN_ORDERS_REQUEST.

If this ORDER_UPDATE is unsolicited, for example a real-time fill or other 
unsolicited order event, the Server must leave this at 0.

[int32] 
TotalNumMessages

This indicates the total number of ORDER_UPDATE messages when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. The Server must use a value of 1 for an unsolicited 
report. A Client should not rely on this field for an unsolicited report.

[int32] MessageNumber

This indicates the 1-based index of the ORDER_UPDATE message when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. Use a value of 1 for an unsolicited report. A Client 
should not rely on this field for an unsolicited report.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
PreviousServerOrderID

Used upon a Cancel and Replace operation 
(ORDER_CANCEL_REPLACE_COMPLETE) where a new Server Order 
identifier is given. 

In this case this field needs to be set to the previous Server Order identifier. 

This should be left at the default setting of empty in the case where the Server does not 
change the Server Order identifier upon a Cancel and Replace operation.

[char] ServerOrderID

The ServerOrderID is set by the server and uniquely identifies the order. When a new 
order is submitted by the Client and the Server responds with an ORDER_UPDATE, 
this field needs to be set to the order identifier which is good for the life of the order. 

This ServerOrderID can optionally change on a Cancel and Replace operation. In this 
case, the PreviousServerOrderID field will contain the previous ServerOrderID upon 
a ORDER_CANCEL_REPLACE_COMPLETE OrderUpdateReason.

ServerOrderID must always be set except it is not required in the cases when the 
OrderUpdateReason is one of the following: NEW_ORDER_REJECTED, 
ORDER_CANCEL_REJECTED, ORDER_CANCEL_REPLACE_REJECTED. 
If it is not set, then the ClientOrderID must be set.

[char] ClientOrderID

The ClientOrderID is the order identifier provided by the Client. When the Client 
submits a new order, cancels and replaces an existing order, or cancels an order, then 
the Client needs to specify this identifier.

The Client must maintain the same order identifier throughout the life of the order.

The Server should persist the ClientOrderID across sessions. A session is defined as 
the period of time from the start of the network connection between the Client and 
Server to the end of that connection.

The Client should only rely upon the ClientOrderID being set when the 
OrderUpdateReason is one of the following: NEW_ORDER_ACCEPTED, 
NEW_ORDER_REJECTED, ORDER_CANCELED, 
ORDER_CANCEL_REPLACE_COMPLETE, ORDER_CANCEL_REJECTED, 
ORDER_CANCEL_REPLACE_REJECTED.

After a new order has been accepted, the Client will rely upon the given 
ServerOrderID from the server to identify the order and should no longer rely upon 
the given ClientOrderID. However, the Client needs to maintain a copy of the 
ClientOrderID for any subsequent order modifications and cancellations because this 
is a required field for those.

[char] 
ExchangeOrderID The order identifier from the exchange that handles the order. This is optional.

[OrderStatusEnum] 
OrderStatus

This is required. Needs to be set to one of the following values by the Server to 
indicate the current status of the order, unless NoneOrder = 1:

• ORDER_STATUS_UNSPECIFIED (0): The status of the order is unset. Use 
this when NoneOrder = 1, or when the Server does not know the true status of 
an order when the Order Update Report message is sent. 

• ORDER_STATUS_ORDER_SENT (1): When a Client sends an order to the 
Server, then the Client internally will set the status to 
ORDER_STATUS_ORDER_SENT. The Server will not set this Status.

• ORDER_STATUS_PENDING_OPEN (2): This means the Server has 
accepted the order but it is not yet considered in a fully working state for any 
reason.

• ORDER_STATUS_PENDING_CHILD (3): This status applies to a Limit or 
Stop order attached to a parent order. It will have this status if the parent order 
has not yet filled.

• ORDER_STATUS_OPEN (4): Order is open and working.
• ORDER_STATUS_PENDING_CANCEL_REPLACE (5): Order is pending 

a Cancel and Replace operation. The Server should send a ORDER_UPDATE 
message with the OrderUpdateReason set to GENERAL_ORDER_UPDATE 
and the OrderStatus set to this status to indicate the pending Cancel and 
Replace operation. 

• ORDER_STATUS_PENDING_CANCEL (6): Order is pending a Cancel 
operation. The Server should send a ORDER_UPDATE message with the 
OrderUpdateReason set to GENERAL_ORDER_UPDATE and the 
OrderStatus set to this status to indicate the pending Cancel operation.

• ORDER_STATUS_FILLED (7): Order is filled and no longer working.
• ORDER_STATUS_CANCELED (8): Order is canceled. If the user tries to 

cancel an order that has already been canceled, then continue to return this 
Order Status for it.

• ORDER_STATUS_REJECTED (9): Order has been rejected after the initial 
order submission. It is not working.

• ORDER_STATUS_PARTIALLY_FILLED (10): Order is partially filled and 
still working.

[OrderUpdateReasonEnu
m] OrderUpdateReason

This is required. This field needs to be set to one of the following values by the Server 
to indicate the reason the ORDER_UPDATE is being sent.

• OPEN_ORDERS_REQUEST_RESPONSE (1): When the 
ORDER_UPDATE is specifically sent in response to an 
OPEN_ORDERS_REQUEST request, this is the OrderUpdateReason.

• NEW_ORDER_ACCEPTED (2): This OrderUpdate indicates a new order 
has been accepted.

• GENERAL_ORDER_UPDATE (3): A general order update. For example, 
when an order is in the process of being canceled, the Server may send an 
ORDER_UPDATE message with the OrderStatus set to 
ORDER_STATUS_PENDING_CANCEL. In this particular case the 
OrderUpdateReason needs to be set to GENERAL_ORDER_UPDATE (3). 

• ORDER_FILLED (4): Upon a complete fill of the order, this is the 
OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_FILLED_PARTIALLY (5): Upon a partial fill of the order, this is 
the OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_CANCELED (6): This OrderUpdateReason indicates the order is 
now successfully canceled.

• ORDER_CANCEL_REPLACE_COMPLETE (7): This OrderUpdateReason 
indicates the order is now successfully canceled and replaced (modified).

• NEW_ORDER_REJECTED (8): After an order has been submitted by the 
Client, it has been rejected for any reason and was never working, the Server 
will send through an ORDER_UPDATE with this OrderUpdateReason. In this 
case the Server needs to set the OrderStatus in the ORDER_UPDATE to 
ORDER_STATUS_REJECTED. 

The following fields need to be set for a NEW_ORDER_REJECTED 
OrderUpdateReason: OrderUpdateReason, OrderStatus, MessageNumber, 
TotalNumMessages, ClientOrderID, Symbol, Exchange, TradeAccount. 

• ORDER_CANCEL_REJECTED (9): A request by the Client to cancel the 
order with the CANCEL_ORDER message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a CANCEL_ORDER message 
from the Client is not known, then respond with an ORDER_UPDATE 
message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_ORDER message. The ClientOrderID 
must always be set in this case in an ORDER_UPDATE. 

In the case where the order has already been canceled for the given 
ServerOrderID in a CANCEL_ORDER message, then respond with an 
ORDER_UPDATE message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_CANCELED. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

• ORDER_CANCEL_REPLACE_REJECTED (10): A request by the Client 
to cancel and replace the order with the CANCEL_REPLACE_ORDER 
message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a 
CANCEL_REPLACE_ORDER message from the Client is not known, then 
respond with an ORDER_UPDATE message and set the OrderUpdateReason 
to ORDER_CANCEL_REPLACE_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_REPLACE_ORDER message. The 
ClientOrderID must always be set in this case in an ORDER_UPDATE. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled and replaced, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

[OrderTypeEnum] 
OrderType

The order type. Can be set to one of the following.

• ORDER_TYPE_MARKET
• ORDER_TYPE_LIMIT
• ORDER_TYPE_STOP
• ORDER_TYPE_STOP_LIMIT
• ORDER_TYPE_MARKET_IF_TOUCHED

[BuySellEnum] BuySell Indicates whether the order is a Buy or Sell order. Can be set to one of the following 
constants: DTC::BUY (1) or DTC::SELL (2).

[double] Price1
For orders that require a price, this is the order price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] Price2
For Stop-Limit orders this is the Limit price. Otherwise, this is unset.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[TimeInForceEnum] 
TimeInForce

The Time in Force of the order. Can be any of the following:

• TIF_DAY
• TIF_GOOD_TILL_CANCELED
• TIF_GOOD_TILL_DATE_TIME
• TIF_IMMEDIATE_OR_CANCEL
• TIF_ALL_OR_NONE
• TIF_FILL_OR_KILL

[t_DateTime] 
GoodTillDateTime

The expiration Date and Time of the order in the case when TimeInForce is 
TIF_GOOD_TILL_DATE_TIME.

[double] OrderQuantity
The quantity of the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] FilledQuantity
The number of shares or contracts that have filled in the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
RemainingQuantity

The number of shares or contracts that still remain to be filled.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
AverageFillPrice

The average price of all of the fills for the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastFillPrice

The price of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
ondsInt] 
LastFillDateTime

The date and Time of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[double] 
LastFillQuantity

The number of contracts/shares that has filled for the specific order fill that is currently 
reported through the ORDER_UPDATE message.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[char] 
LastFillExecutionID

The unique identifier for the most recent fill. 

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[char] TradeAccount The trade account the order belongs to.

[char] InfoText Free-form text with information to communicate about the order. When an order is 
rejected, this should be set by the Server to indicate the reason for the rejection.

[unsigned int8] 
NoOrders

Set by the Server to 1 to indicate there are no orders when 
OPEN_ORDERS_REQUEST message has been received and is being responded to. 
Otherwise, leave at the default of 0.

[char] 
ParentServerOrderID

This is the ServerOrderID of the parent order when the order that this Order Update 
Report is for, is a child order in a bracket order. Otherwise, this is an empty text string.

[char] 
OCOLinkedOrderServe
rOrderID

In the case of an OCO order set submitted with SUBMIT_NEW_OCO_ORDER, 
whether it has a Parent order or not, this is the ServerOrderID of the other order in the 
OCO pair. These two orders are considered "linked" together. Otherwise, this is an 
empty text string.

[OpenCloseTradeEnum] 
OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[char] 
PreviousClientOrderID

The PreviousClientOrderID is the previous ClientOrderID provided by the Client 
for the order, if the Client changed it during order cancel and replace request or an 
order cancel request.

A Server only is obligated to provide this field immediately after the ClientOrderID 
has been changed. Subsequent ORDER_UPDATE messages do not need to set this 
field.

[char] FreeFormText This is the optional free-form text that was originally set with a new order using the 
new order messages.

[t_DateTime] 
OrderReceivedDateTim
e

This is the Date-Time when the original order was received by the Server. Order 
modifications normally will not cause this Date-Time to be updated.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Set to 0 unless this is in response to an OPEN_ORDERS_REQUEST, in which case 
this must be set to the RequestID given in the OPEN_ORDERS_REQUEST.

If this ORDER_UPDATE is unsolicited, for example a real-time fill or other 
unsolicited order event, the Server must leave this at 0.

[int32] 
TotalNumMessages

This indicates the total number of ORDER_UPDATE messages when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. The Server must use a value of 1 for an unsolicited 
report. A Client should not rely on this field for an unsolicited report.

[int32] MessageNumber

This indicates the 1-based index of the ORDER_UPDATE message when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. Use a value of 1 for an unsolicited report. A Client 
should not rely on this field for an unsolicited report.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
PreviousServerOrderID

Used upon a Cancel and Replace operation 
(ORDER_CANCEL_REPLACE_COMPLETE) where a new Server Order 
identifier is given. 

In this case this field needs to be set to the previous Server Order identifier. 

This should be left at the default setting of empty in the case where the Server does not 
change the Server Order identifier upon a Cancel and Replace operation.

[char] ServerOrderID

The ServerOrderID is set by the server and uniquely identifies the order. When a new 
order is submitted by the Client and the Server responds with an ORDER_UPDATE, 
this field needs to be set to the order identifier which is good for the life of the order. 

This ServerOrderID can optionally change on a Cancel and Replace operation. In this 
case, the PreviousServerOrderID field will contain the previous ServerOrderID upon 
a ORDER_CANCEL_REPLACE_COMPLETE OrderUpdateReason.

ServerOrderID must always be set except it is not required in the cases when the 
OrderUpdateReason is one of the following: NEW_ORDER_REJECTED, 
ORDER_CANCEL_REJECTED, ORDER_CANCEL_REPLACE_REJECTED. 
If it is not set, then the ClientOrderID must be set.

[char] ClientOrderID

The ClientOrderID is the order identifier provided by the Client. When the Client 
submits a new order, cancels and replaces an existing order, or cancels an order, then 
the Client needs to specify this identifier.

The Client must maintain the same order identifier throughout the life of the order.

The Server should persist the ClientOrderID across sessions. A session is defined as 
the period of time from the start of the network connection between the Client and 
Server to the end of that connection.

The Client should only rely upon the ClientOrderID being set when the 
OrderUpdateReason is one of the following: NEW_ORDER_ACCEPTED, 
NEW_ORDER_REJECTED, ORDER_CANCELED, 
ORDER_CANCEL_REPLACE_COMPLETE, ORDER_CANCEL_REJECTED, 
ORDER_CANCEL_REPLACE_REJECTED.

After a new order has been accepted, the Client will rely upon the given 
ServerOrderID from the server to identify the order and should no longer rely upon 
the given ClientOrderID. However, the Client needs to maintain a copy of the 
ClientOrderID for any subsequent order modifications and cancellations because this 
is a required field for those.

[char] 
ExchangeOrderID The order identifier from the exchange that handles the order. This is optional.

[OrderStatusEnum] 
OrderStatus

This is required. Needs to be set to one of the following values by the Server to 
indicate the current status of the order, unless NoneOrder = 1:

• ORDER_STATUS_UNSPECIFIED (0): The status of the order is unset. Use 
this when NoneOrder = 1, or when the Server does not know the true status of 
an order when the Order Update Report message is sent. 

• ORDER_STATUS_ORDER_SENT (1): When a Client sends an order to the 
Server, then the Client internally will set the status to 
ORDER_STATUS_ORDER_SENT. The Server will not set this Status.

• ORDER_STATUS_PENDING_OPEN (2): This means the Server has 
accepted the order but it is not yet considered in a fully working state for any 
reason.

• ORDER_STATUS_PENDING_CHILD (3): This status applies to a Limit or 
Stop order attached to a parent order. It will have this status if the parent order 
has not yet filled.

• ORDER_STATUS_OPEN (4): Order is open and working.
• ORDER_STATUS_PENDING_CANCEL_REPLACE (5): Order is pending 

a Cancel and Replace operation. The Server should send a ORDER_UPDATE 
message with the OrderUpdateReason set to GENERAL_ORDER_UPDATE 
and the OrderStatus set to this status to indicate the pending Cancel and 
Replace operation. 

• ORDER_STATUS_PENDING_CANCEL (6): Order is pending a Cancel 
operation. The Server should send a ORDER_UPDATE message with the 
OrderUpdateReason set to GENERAL_ORDER_UPDATE and the 
OrderStatus set to this status to indicate the pending Cancel operation.

• ORDER_STATUS_FILLED (7): Order is filled and no longer working.
• ORDER_STATUS_CANCELED (8): Order is canceled. If the user tries to 

cancel an order that has already been canceled, then continue to return this 
Order Status for it.

• ORDER_STATUS_REJECTED (9): Order has been rejected after the initial 
order submission. It is not working.

• ORDER_STATUS_PARTIALLY_FILLED (10): Order is partially filled and 
still working.

[OrderUpdateReasonEnu
m] OrderUpdateReason

This is required. This field needs to be set to one of the following values by the Server 
to indicate the reason the ORDER_UPDATE is being sent.

• OPEN_ORDERS_REQUEST_RESPONSE (1): When the 
ORDER_UPDATE is specifically sent in response to an 
OPEN_ORDERS_REQUEST request, this is the OrderUpdateReason.

• NEW_ORDER_ACCEPTED (2): This OrderUpdate indicates a new order 
has been accepted.

• GENERAL_ORDER_UPDATE (3): A general order update. For example, 
when an order is in the process of being canceled, the Server may send an 
ORDER_UPDATE message with the OrderStatus set to 
ORDER_STATUS_PENDING_CANCEL. In this particular case the 
OrderUpdateReason needs to be set to GENERAL_ORDER_UPDATE (3). 

• ORDER_FILLED (4): Upon a complete fill of the order, this is the 
OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_FILLED_PARTIALLY (5): Upon a partial fill of the order, this is 
the OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_CANCELED (6): This OrderUpdateReason indicates the order is 
now successfully canceled.

• ORDER_CANCEL_REPLACE_COMPLETE (7): This OrderUpdateReason 
indicates the order is now successfully canceled and replaced (modified).

• NEW_ORDER_REJECTED (8): After an order has been submitted by the 
Client, it has been rejected for any reason and was never working, the Server 
will send through an ORDER_UPDATE with this OrderUpdateReason. In this 
case the Server needs to set the OrderStatus in the ORDER_UPDATE to 
ORDER_STATUS_REJECTED. 

The following fields need to be set for a NEW_ORDER_REJECTED 
OrderUpdateReason: OrderUpdateReason, OrderStatus, MessageNumber, 
TotalNumMessages, ClientOrderID, Symbol, Exchange, TradeAccount. 

• ORDER_CANCEL_REJECTED (9): A request by the Client to cancel the 
order with the CANCEL_ORDER message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a CANCEL_ORDER message 
from the Client is not known, then respond with an ORDER_UPDATE 
message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_ORDER message. The ClientOrderID 
must always be set in this case in an ORDER_UPDATE. 

In the case where the order has already been canceled for the given 
ServerOrderID in a CANCEL_ORDER message, then respond with an 
ORDER_UPDATE message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_CANCELED. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

• ORDER_CANCEL_REPLACE_REJECTED (10): A request by the Client 
to cancel and replace the order with the CANCEL_REPLACE_ORDER 
message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a 
CANCEL_REPLACE_ORDER message from the Client is not known, then 
respond with an ORDER_UPDATE message and set the OrderUpdateReason 
to ORDER_CANCEL_REPLACE_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_REPLACE_ORDER message. The 
ClientOrderID must always be set in this case in an ORDER_UPDATE. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled and replaced, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

[OrderTypeEnum] 
OrderType

The order type. Can be set to one of the following.

• ORDER_TYPE_MARKET
• ORDER_TYPE_LIMIT
• ORDER_TYPE_STOP
• ORDER_TYPE_STOP_LIMIT
• ORDER_TYPE_MARKET_IF_TOUCHED

[BuySellEnum] BuySell Indicates whether the order is a Buy or Sell order. Can be set to one of the following 
constants: DTC::BUY (1) or DTC::SELL (2).

[double] Price1
For orders that require a price, this is the order price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] Price2
For Stop-Limit orders this is the Limit price. Otherwise, this is unset.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[TimeInForceEnum] 
TimeInForce

The Time in Force of the order. Can be any of the following:

• TIF_DAY
• TIF_GOOD_TILL_CANCELED
• TIF_GOOD_TILL_DATE_TIME
• TIF_IMMEDIATE_OR_CANCEL
• TIF_ALL_OR_NONE
• TIF_FILL_OR_KILL

[t_DateTime] 
GoodTillDateTime

The expiration Date and Time of the order in the case when TimeInForce is 
TIF_GOOD_TILL_DATE_TIME.

[double] OrderQuantity
The quantity of the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] FilledQuantity
The number of shares or contracts that have filled in the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
RemainingQuantity

The number of shares or contracts that still remain to be filled.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
AverageFillPrice

The average price of all of the fills for the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastFillPrice

The price of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
ondsInt] 
LastFillDateTime

The date and Time of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[double] 
LastFillQuantity

The number of contracts/shares that has filled for the specific order fill that is currently 
reported through the ORDER_UPDATE message.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[char] 
LastFillExecutionID

The unique identifier for the most recent fill. 

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[char] TradeAccount The trade account the order belongs to.

[char] InfoText Free-form text with information to communicate about the order. When an order is 
rejected, this should be set by the Server to indicate the reason for the rejection.

[unsigned int8] 
NoOrders

Set by the Server to 1 to indicate there are no orders when 
OPEN_ORDERS_REQUEST message has been received and is being responded to. 
Otherwise, leave at the default of 0.

[char] 
ParentServerOrderID

This is the ServerOrderID of the parent order when the order that this Order Update 
Report is for, is a child order in a bracket order. Otherwise, this is an empty text string.

[char] 
OCOLinkedOrderServe
rOrderID

In the case of an OCO order set submitted with SUBMIT_NEW_OCO_ORDER, 
whether it has a Parent order or not, this is the ServerOrderID of the other order in the 
OCO pair. These two orders are considered "linked" together. Otherwise, this is an 
empty text string.

[OpenCloseTradeEnum] 
OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[char] 
PreviousClientOrderID

The PreviousClientOrderID is the previous ClientOrderID provided by the Client 
for the order, if the Client changed it during order cancel and replace request or an 
order cancel request.

A Server only is obligated to provide this field immediately after the ClientOrderID 
has been changed. Subsequent ORDER_UPDATE messages do not need to set this 
field.

[char] FreeFormText This is the optional free-form text that was originally set with a new order using the 
new order messages.

[t_DateTime] 
OrderReceivedDateTim
e

This is the Date-Time when the original order was received by the Server. Order 
modifications normally will not cause this Date-Time to be updated.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Set to 0 unless this is in response to an OPEN_ORDERS_REQUEST, in which case 
this must be set to the RequestID given in the OPEN_ORDERS_REQUEST.

If this ORDER_UPDATE is unsolicited, for example a real-time fill or other 
unsolicited order event, the Server must leave this at 0.

[int32] 
TotalNumMessages

This indicates the total number of ORDER_UPDATE messages when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. The Server must use a value of 1 for an unsolicited 
report. A Client should not rely on this field for an unsolicited report.

[int32] MessageNumber

This indicates the 1-based index of the ORDER_UPDATE message when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. Use a value of 1 for an unsolicited report. A Client 
should not rely on this field for an unsolicited report.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
PreviousServerOrderID

Used upon a Cancel and Replace operation 
(ORDER_CANCEL_REPLACE_COMPLETE) where a new Server Order 
identifier is given. 

In this case this field needs to be set to the previous Server Order identifier. 

This should be left at the default setting of empty in the case where the Server does not 
change the Server Order identifier upon a Cancel and Replace operation.

[char] ServerOrderID

The ServerOrderID is set by the server and uniquely identifies the order. When a new 
order is submitted by the Client and the Server responds with an ORDER_UPDATE, 
this field needs to be set to the order identifier which is good for the life of the order. 

This ServerOrderID can optionally change on a Cancel and Replace operation. In this 
case, the PreviousServerOrderID field will contain the previous ServerOrderID upon 
a ORDER_CANCEL_REPLACE_COMPLETE OrderUpdateReason.

ServerOrderID must always be set except it is not required in the cases when the 
OrderUpdateReason is one of the following: NEW_ORDER_REJECTED, 
ORDER_CANCEL_REJECTED, ORDER_CANCEL_REPLACE_REJECTED. 
If it is not set, then the ClientOrderID must be set.

[char] ClientOrderID

The ClientOrderID is the order identifier provided by the Client. When the Client 
submits a new order, cancels and replaces an existing order, or cancels an order, then 
the Client needs to specify this identifier.

The Client must maintain the same order identifier throughout the life of the order.

The Server should persist the ClientOrderID across sessions. A session is defined as 
the period of time from the start of the network connection between the Client and 
Server to the end of that connection.

The Client should only rely upon the ClientOrderID being set when the 
OrderUpdateReason is one of the following: NEW_ORDER_ACCEPTED, 
NEW_ORDER_REJECTED, ORDER_CANCELED, 
ORDER_CANCEL_REPLACE_COMPLETE, ORDER_CANCEL_REJECTED, 
ORDER_CANCEL_REPLACE_REJECTED.

After a new order has been accepted, the Client will rely upon the given 
ServerOrderID from the server to identify the order and should no longer rely upon 
the given ClientOrderID. However, the Client needs to maintain a copy of the 
ClientOrderID for any subsequent order modifications and cancellations because this 
is a required field for those.

[char] 
ExchangeOrderID The order identifier from the exchange that handles the order. This is optional.

[OrderStatusEnum] 
OrderStatus

This is required. Needs to be set to one of the following values by the Server to 
indicate the current status of the order, unless NoneOrder = 1:

• ORDER_STATUS_UNSPECIFIED (0): The status of the order is unset. Use 
this when NoneOrder = 1, or when the Server does not know the true status of 
an order when the Order Update Report message is sent. 

• ORDER_STATUS_ORDER_SENT (1): When a Client sends an order to the 
Server, then the Client internally will set the status to 
ORDER_STATUS_ORDER_SENT. The Server will not set this Status.

• ORDER_STATUS_PENDING_OPEN (2): This means the Server has 
accepted the order but it is not yet considered in a fully working state for any 
reason.

• ORDER_STATUS_PENDING_CHILD (3): This status applies to a Limit or 
Stop order attached to a parent order. It will have this status if the parent order 
has not yet filled.

• ORDER_STATUS_OPEN (4): Order is open and working.
• ORDER_STATUS_PENDING_CANCEL_REPLACE (5): Order is pending 

a Cancel and Replace operation. The Server should send a ORDER_UPDATE 
message with the OrderUpdateReason set to GENERAL_ORDER_UPDATE 
and the OrderStatus set to this status to indicate the pending Cancel and 
Replace operation. 

• ORDER_STATUS_PENDING_CANCEL (6): Order is pending a Cancel 
operation. The Server should send a ORDER_UPDATE message with the 
OrderUpdateReason set to GENERAL_ORDER_UPDATE and the 
OrderStatus set to this status to indicate the pending Cancel operation.

• ORDER_STATUS_FILLED (7): Order is filled and no longer working.
• ORDER_STATUS_CANCELED (8): Order is canceled. If the user tries to 

cancel an order that has already been canceled, then continue to return this 
Order Status for it.

• ORDER_STATUS_REJECTED (9): Order has been rejected after the initial 
order submission. It is not working.

• ORDER_STATUS_PARTIALLY_FILLED (10): Order is partially filled and 
still working.

[OrderUpdateReasonEnu
m] OrderUpdateReason

This is required. This field needs to be set to one of the following values by the Server 
to indicate the reason the ORDER_UPDATE is being sent.

• OPEN_ORDERS_REQUEST_RESPONSE (1): When the 
ORDER_UPDATE is specifically sent in response to an 
OPEN_ORDERS_REQUEST request, this is the OrderUpdateReason.

• NEW_ORDER_ACCEPTED (2): This OrderUpdate indicates a new order 
has been accepted.

• GENERAL_ORDER_UPDATE (3): A general order update. For example, 
when an order is in the process of being canceled, the Server may send an 
ORDER_UPDATE message with the OrderStatus set to 
ORDER_STATUS_PENDING_CANCEL. In this particular case the 
OrderUpdateReason needs to be set to GENERAL_ORDER_UPDATE (3). 

• ORDER_FILLED (4): Upon a complete fill of the order, this is the 
OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_FILLED_PARTIALLY (5): Upon a partial fill of the order, this is 
the OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_CANCELED (6): This OrderUpdateReason indicates the order is 
now successfully canceled.

• ORDER_CANCEL_REPLACE_COMPLETE (7): This OrderUpdateReason 
indicates the order is now successfully canceled and replaced (modified).

• NEW_ORDER_REJECTED (8): After an order has been submitted by the 
Client, it has been rejected for any reason and was never working, the Server 
will send through an ORDER_UPDATE with this OrderUpdateReason. In this 
case the Server needs to set the OrderStatus in the ORDER_UPDATE to 
ORDER_STATUS_REJECTED. 

The following fields need to be set for a NEW_ORDER_REJECTED 
OrderUpdateReason: OrderUpdateReason, OrderStatus, MessageNumber, 
TotalNumMessages, ClientOrderID, Symbol, Exchange, TradeAccount. 

• ORDER_CANCEL_REJECTED (9): A request by the Client to cancel the 
order with the CANCEL_ORDER message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a CANCEL_ORDER message 
from the Client is not known, then respond with an ORDER_UPDATE 
message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_ORDER message. The ClientOrderID 
must always be set in this case in an ORDER_UPDATE. 

In the case where the order has already been canceled for the given 
ServerOrderID in a CANCEL_ORDER message, then respond with an 
ORDER_UPDATE message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_CANCELED. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

• ORDER_CANCEL_REPLACE_REJECTED (10): A request by the Client 
to cancel and replace the order with the CANCEL_REPLACE_ORDER 
message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a 
CANCEL_REPLACE_ORDER message from the Client is not known, then 
respond with an ORDER_UPDATE message and set the OrderUpdateReason 
to ORDER_CANCEL_REPLACE_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_REPLACE_ORDER message. The 
ClientOrderID must always be set in this case in an ORDER_UPDATE. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled and replaced, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

[OrderTypeEnum] 
OrderType

The order type. Can be set to one of the following.

• ORDER_TYPE_MARKET
• ORDER_TYPE_LIMIT
• ORDER_TYPE_STOP
• ORDER_TYPE_STOP_LIMIT
• ORDER_TYPE_MARKET_IF_TOUCHED

[BuySellEnum] BuySell Indicates whether the order is a Buy or Sell order. Can be set to one of the following 
constants: DTC::BUY (1) or DTC::SELL (2).

[double] Price1
For orders that require a price, this is the order price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] Price2
For Stop-Limit orders this is the Limit price. Otherwise, this is unset.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[TimeInForceEnum] 
TimeInForce

The Time in Force of the order. Can be any of the following:

• TIF_DAY
• TIF_GOOD_TILL_CANCELED
• TIF_GOOD_TILL_DATE_TIME
• TIF_IMMEDIATE_OR_CANCEL
• TIF_ALL_OR_NONE
• TIF_FILL_OR_KILL

[t_DateTime] 
GoodTillDateTime

The expiration Date and Time of the order in the case when TimeInForce is 
TIF_GOOD_TILL_DATE_TIME.

[double] OrderQuantity
The quantity of the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] FilledQuantity
The number of shares or contracts that have filled in the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
RemainingQuantity

The number of shares or contracts that still remain to be filled.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
AverageFillPrice

The average price of all of the fills for the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastFillPrice

The price of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
ondsInt] 
LastFillDateTime

The date and Time of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[double] 
LastFillQuantity

The number of contracts/shares that has filled for the specific order fill that is currently 
reported through the ORDER_UPDATE message.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[char] 
LastFillExecutionID

The unique identifier for the most recent fill. 

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[char] TradeAccount The trade account the order belongs to.

[char] InfoText Free-form text with information to communicate about the order. When an order is 
rejected, this should be set by the Server to indicate the reason for the rejection.

[unsigned int8] 
NoOrders

Set by the Server to 1 to indicate there are no orders when 
OPEN_ORDERS_REQUEST message has been received and is being responded to. 
Otherwise, leave at the default of 0.

[char] 
ParentServerOrderID

This is the ServerOrderID of the parent order when the order that this Order Update 
Report is for, is a child order in a bracket order. Otherwise, this is an empty text string.

[char] 
OCOLinkedOrderServe
rOrderID

In the case of an OCO order set submitted with SUBMIT_NEW_OCO_ORDER, 
whether it has a Parent order or not, this is the ServerOrderID of the other order in the 
OCO pair. These two orders are considered "linked" together. Otherwise, this is an 
empty text string.

[OpenCloseTradeEnum] 
OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[char] 
PreviousClientOrderID

The PreviousClientOrderID is the previous ClientOrderID provided by the Client 
for the order, if the Client changed it during order cancel and replace request or an 
order cancel request.

A Server only is obligated to provide this field immediately after the ClientOrderID 
has been changed. Subsequent ORDER_UPDATE messages do not need to set this 
field.

[char] FreeFormText This is the optional free-form text that was originally set with a new order using the 
new order messages.

[t_DateTime] 
OrderReceivedDateTim
e

This is the Date-Time when the original order was received by the Server. Order 
modifications normally will not cause this Date-Time to be updated.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Set to 0 unless this is in response to an OPEN_ORDERS_REQUEST, in which case 
this must be set to the RequestID given in the OPEN_ORDERS_REQUEST.

If this ORDER_UPDATE is unsolicited, for example a real-time fill or other 
unsolicited order event, the Server must leave this at 0.

[int32] 
TotalNumMessages

This indicates the total number of ORDER_UPDATE messages when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. The Server must use a value of 1 for an unsolicited 
report. A Client should not rely on this field for an unsolicited report.

[int32] MessageNumber

This indicates the 1-based index of the ORDER_UPDATE message when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. Use a value of 1 for an unsolicited report. A Client 
should not rely on this field for an unsolicited report.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
PreviousServerOrderID

Used upon a Cancel and Replace operation 
(ORDER_CANCEL_REPLACE_COMPLETE) where a new Server Order 
identifier is given. 

In this case this field needs to be set to the previous Server Order identifier. 

This should be left at the default setting of empty in the case where the Server does not 
change the Server Order identifier upon a Cancel and Replace operation.

[char] ServerOrderID

The ServerOrderID is set by the server and uniquely identifies the order. When a new 
order is submitted by the Client and the Server responds with an ORDER_UPDATE, 
this field needs to be set to the order identifier which is good for the life of the order. 

This ServerOrderID can optionally change on a Cancel and Replace operation. In this 
case, the PreviousServerOrderID field will contain the previous ServerOrderID upon 
a ORDER_CANCEL_REPLACE_COMPLETE OrderUpdateReason.

ServerOrderID must always be set except it is not required in the cases when the 
OrderUpdateReason is one of the following: NEW_ORDER_REJECTED, 
ORDER_CANCEL_REJECTED, ORDER_CANCEL_REPLACE_REJECTED. 
If it is not set, then the ClientOrderID must be set.

[char] ClientOrderID

The ClientOrderID is the order identifier provided by the Client. When the Client 
submits a new order, cancels and replaces an existing order, or cancels an order, then 
the Client needs to specify this identifier.

The Client must maintain the same order identifier throughout the life of the order.

The Server should persist the ClientOrderID across sessions. A session is defined as 
the period of time from the start of the network connection between the Client and 
Server to the end of that connection.

The Client should only rely upon the ClientOrderID being set when the 
OrderUpdateReason is one of the following: NEW_ORDER_ACCEPTED, 
NEW_ORDER_REJECTED, ORDER_CANCELED, 
ORDER_CANCEL_REPLACE_COMPLETE, ORDER_CANCEL_REJECTED, 
ORDER_CANCEL_REPLACE_REJECTED.

After a new order has been accepted, the Client will rely upon the given 
ServerOrderID from the server to identify the order and should no longer rely upon 
the given ClientOrderID. However, the Client needs to maintain a copy of the 
ClientOrderID for any subsequent order modifications and cancellations because this 
is a required field for those.

[char] 
ExchangeOrderID The order identifier from the exchange that handles the order. This is optional.

[OrderStatusEnum] 
OrderStatus

This is required. Needs to be set to one of the following values by the Server to 
indicate the current status of the order, unless NoneOrder = 1:

• ORDER_STATUS_UNSPECIFIED (0): The status of the order is unset. Use 
this when NoneOrder = 1, or when the Server does not know the true status of 
an order when the Order Update Report message is sent. 

• ORDER_STATUS_ORDER_SENT (1): When a Client sends an order to the 
Server, then the Client internally will set the status to 
ORDER_STATUS_ORDER_SENT. The Server will not set this Status.

• ORDER_STATUS_PENDING_OPEN (2): This means the Server has 
accepted the order but it is not yet considered in a fully working state for any 
reason.

• ORDER_STATUS_PENDING_CHILD (3): This status applies to a Limit or 
Stop order attached to a parent order. It will have this status if the parent order 
has not yet filled.

• ORDER_STATUS_OPEN (4): Order is open and working.
• ORDER_STATUS_PENDING_CANCEL_REPLACE (5): Order is pending 

a Cancel and Replace operation. The Server should send a ORDER_UPDATE 
message with the OrderUpdateReason set to GENERAL_ORDER_UPDATE 
and the OrderStatus set to this status to indicate the pending Cancel and 
Replace operation. 

• ORDER_STATUS_PENDING_CANCEL (6): Order is pending a Cancel 
operation. The Server should send a ORDER_UPDATE message with the 
OrderUpdateReason set to GENERAL_ORDER_UPDATE and the 
OrderStatus set to this status to indicate the pending Cancel operation.

• ORDER_STATUS_FILLED (7): Order is filled and no longer working.
• ORDER_STATUS_CANCELED (8): Order is canceled. If the user tries to 

cancel an order that has already been canceled, then continue to return this 
Order Status for it.

• ORDER_STATUS_REJECTED (9): Order has been rejected after the initial 
order submission. It is not working.

• ORDER_STATUS_PARTIALLY_FILLED (10): Order is partially filled and 
still working.

[OrderUpdateReasonEnu
m] OrderUpdateReason

This is required. This field needs to be set to one of the following values by the Server 
to indicate the reason the ORDER_UPDATE is being sent.

• OPEN_ORDERS_REQUEST_RESPONSE (1): When the 
ORDER_UPDATE is specifically sent in response to an 
OPEN_ORDERS_REQUEST request, this is the OrderUpdateReason.

• NEW_ORDER_ACCEPTED (2): This OrderUpdate indicates a new order 
has been accepted.

• GENERAL_ORDER_UPDATE (3): A general order update. For example, 
when an order is in the process of being canceled, the Server may send an 
ORDER_UPDATE message with the OrderStatus set to 
ORDER_STATUS_PENDING_CANCEL. In this particular case the 
OrderUpdateReason needs to be set to GENERAL_ORDER_UPDATE (3). 

• ORDER_FILLED (4): Upon a complete fill of the order, this is the 
OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_FILLED_PARTIALLY (5): Upon a partial fill of the order, this is 
the OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_CANCELED (6): This OrderUpdateReason indicates the order is 
now successfully canceled.

• ORDER_CANCEL_REPLACE_COMPLETE (7): This OrderUpdateReason 
indicates the order is now successfully canceled and replaced (modified).

• NEW_ORDER_REJECTED (8): After an order has been submitted by the 
Client, it has been rejected for any reason and was never working, the Server 
will send through an ORDER_UPDATE with this OrderUpdateReason. In this 
case the Server needs to set the OrderStatus in the ORDER_UPDATE to 
ORDER_STATUS_REJECTED. 

The following fields need to be set for a NEW_ORDER_REJECTED 
OrderUpdateReason: OrderUpdateReason, OrderStatus, MessageNumber, 
TotalNumMessages, ClientOrderID, Symbol, Exchange, TradeAccount. 

• ORDER_CANCEL_REJECTED (9): A request by the Client to cancel the 
order with the CANCEL_ORDER message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a CANCEL_ORDER message 
from the Client is not known, then respond with an ORDER_UPDATE 
message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_ORDER message. The ClientOrderID 
must always be set in this case in an ORDER_UPDATE. 

In the case where the order has already been canceled for the given 
ServerOrderID in a CANCEL_ORDER message, then respond with an 
ORDER_UPDATE message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_CANCELED. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

• ORDER_CANCEL_REPLACE_REJECTED (10): A request by the Client 
to cancel and replace the order with the CANCEL_REPLACE_ORDER 
message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a 
CANCEL_REPLACE_ORDER message from the Client is not known, then 
respond with an ORDER_UPDATE message and set the OrderUpdateReason 
to ORDER_CANCEL_REPLACE_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_REPLACE_ORDER message. The 
ClientOrderID must always be set in this case in an ORDER_UPDATE. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled and replaced, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

[OrderTypeEnum] 
OrderType

The order type. Can be set to one of the following.

• ORDER_TYPE_MARKET
• ORDER_TYPE_LIMIT
• ORDER_TYPE_STOP
• ORDER_TYPE_STOP_LIMIT
• ORDER_TYPE_MARKET_IF_TOUCHED

[BuySellEnum] BuySell Indicates whether the order is a Buy or Sell order. Can be set to one of the following 
constants: DTC::BUY (1) or DTC::SELL (2).

[double] Price1
For orders that require a price, this is the order price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] Price2
For Stop-Limit orders this is the Limit price. Otherwise, this is unset.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[TimeInForceEnum] 
TimeInForce

The Time in Force of the order. Can be any of the following:

• TIF_DAY
• TIF_GOOD_TILL_CANCELED
• TIF_GOOD_TILL_DATE_TIME
• TIF_IMMEDIATE_OR_CANCEL
• TIF_ALL_OR_NONE
• TIF_FILL_OR_KILL

[t_DateTime] 
GoodTillDateTime

The expiration Date and Time of the order in the case when TimeInForce is 
TIF_GOOD_TILL_DATE_TIME.

[double] OrderQuantity
The quantity of the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] FilledQuantity
The number of shares or contracts that have filled in the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
RemainingQuantity

The number of shares or contracts that still remain to be filled.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
AverageFillPrice

The average price of all of the fills for the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastFillPrice

The price of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
ondsInt] 
LastFillDateTime

The date and Time of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[double] 
LastFillQuantity

The number of contracts/shares that has filled for the specific order fill that is currently 
reported through the ORDER_UPDATE message.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[char] 
LastFillExecutionID

The unique identifier for the most recent fill. 

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[char] TradeAccount The trade account the order belongs to.

[char] InfoText Free-form text with information to communicate about the order. When an order is 
rejected, this should be set by the Server to indicate the reason for the rejection.

[unsigned int8] 
NoOrders

Set by the Server to 1 to indicate there are no orders when 
OPEN_ORDERS_REQUEST message has been received and is being responded to. 
Otherwise, leave at the default of 0.

[char] 
ParentServerOrderID

This is the ServerOrderID of the parent order when the order that this Order Update 
Report is for, is a child order in a bracket order. Otherwise, this is an empty text string.

[char] 
OCOLinkedOrderServe
rOrderID

In the case of an OCO order set submitted with SUBMIT_NEW_OCO_ORDER, 
whether it has a Parent order or not, this is the ServerOrderID of the other order in the 
OCO pair. These two orders are considered "linked" together. Otherwise, this is an 
empty text string.

[OpenCloseTradeEnum] 
OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[char] 
PreviousClientOrderID

The PreviousClientOrderID is the previous ClientOrderID provided by the Client 
for the order, if the Client changed it during order cancel and replace request or an 
order cancel request.

A Server only is obligated to provide this field immediately after the ClientOrderID 
has been changed. Subsequent ORDER_UPDATE messages do not need to set this 
field.

[char] FreeFormText This is the optional free-form text that was originally set with a new order using the 
new order messages.

[t_DateTime] 
OrderReceivedDateTim
e

This is the Date-Time when the original order was received by the Server. Order 
modifications normally will not cause this Date-Time to be updated.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Set to 0 unless this is in response to an OPEN_ORDERS_REQUEST, in which case 
this must be set to the RequestID given in the OPEN_ORDERS_REQUEST.

If this ORDER_UPDATE is unsolicited, for example a real-time fill or other 
unsolicited order event, the Server must leave this at 0.

[int32] 
TotalNumMessages

This indicates the total number of ORDER_UPDATE messages when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. The Server must use a value of 1 for an unsolicited 
report. A Client should not rely on this field for an unsolicited report.

[int32] MessageNumber

This indicates the 1-based index of the ORDER_UPDATE message when a batch of 
reports is being sent in response to an OPEN_ORDERS_REQUEST. If there is only 
one order being sent, this will be 1. Use a value of 1 for an unsolicited report. A Client 
should not rely on this field for an unsolicited report.

[char] Symbol The symbol for the order.
[char] Exchange The optional exchange for the symbol.

[char] 
PreviousServerOrderID

Used upon a Cancel and Replace operation 
(ORDER_CANCEL_REPLACE_COMPLETE) where a new Server Order 
identifier is given. 

In this case this field needs to be set to the previous Server Order identifier. 

This should be left at the default setting of empty in the case where the Server does not 
change the Server Order identifier upon a Cancel and Replace operation.

[char] ServerOrderID

The ServerOrderID is set by the server and uniquely identifies the order. When a new 
order is submitted by the Client and the Server responds with an ORDER_UPDATE, 
this field needs to be set to the order identifier which is good for the life of the order. 

This ServerOrderID can optionally change on a Cancel and Replace operation. In this 
case, the PreviousServerOrderID field will contain the previous ServerOrderID upon 
a ORDER_CANCEL_REPLACE_COMPLETE OrderUpdateReason.

ServerOrderID must always be set except it is not required in the cases when the 
OrderUpdateReason is one of the following: NEW_ORDER_REJECTED, 
ORDER_CANCEL_REJECTED, ORDER_CANCEL_REPLACE_REJECTED. 
If it is not set, then the ClientOrderID must be set.

[char] ClientOrderID

The ClientOrderID is the order identifier provided by the Client. When the Client 
submits a new order, cancels and replaces an existing order, or cancels an order, then 
the Client needs to specify this identifier.

The Client must maintain the same order identifier throughout the life of the order.

The Server should persist the ClientOrderID across sessions. A session is defined as 
the period of time from the start of the network connection between the Client and 
Server to the end of that connection.

The Client should only rely upon the ClientOrderID being set when the 
OrderUpdateReason is one of the following: NEW_ORDER_ACCEPTED, 
NEW_ORDER_REJECTED, ORDER_CANCELED, 
ORDER_CANCEL_REPLACE_COMPLETE, ORDER_CANCEL_REJECTED, 
ORDER_CANCEL_REPLACE_REJECTED.

After a new order has been accepted, the Client will rely upon the given 
ServerOrderID from the server to identify the order and should no longer rely upon 
the given ClientOrderID. However, the Client needs to maintain a copy of the 
ClientOrderID for any subsequent order modifications and cancellations because this 
is a required field for those.

[char] 
ExchangeOrderID The order identifier from the exchange that handles the order. This is optional.

[OrderStatusEnum] 
OrderStatus

This is required. Needs to be set to one of the following values by the Server to 
indicate the current status of the order, unless NoneOrder = 1:

• ORDER_STATUS_UNSPECIFIED (0): The status of the order is unset. Use 
this when NoneOrder = 1, or when the Server does not know the true status of 
an order when the Order Update Report message is sent. 

• ORDER_STATUS_ORDER_SENT (1): When a Client sends an order to the 
Server, then the Client internally will set the status to 
ORDER_STATUS_ORDER_SENT. The Server will not set this Status.

• ORDER_STATUS_PENDING_OPEN (2): This means the Server has 
accepted the order but it is not yet considered in a fully working state for any 
reason.

• ORDER_STATUS_PENDING_CHILD (3): This status applies to a Limit or 
Stop order attached to a parent order. It will have this status if the parent order 
has not yet filled.

• ORDER_STATUS_OPEN (4): Order is open and working.
• ORDER_STATUS_PENDING_CANCEL_REPLACE (5): Order is pending 

a Cancel and Replace operation. The Server should send a ORDER_UPDATE 
message with the OrderUpdateReason set to GENERAL_ORDER_UPDATE 
and the OrderStatus set to this status to indicate the pending Cancel and 
Replace operation. 

• ORDER_STATUS_PENDING_CANCEL (6): Order is pending a Cancel 
operation. The Server should send a ORDER_UPDATE message with the 
OrderUpdateReason set to GENERAL_ORDER_UPDATE and the 
OrderStatus set to this status to indicate the pending Cancel operation.

• ORDER_STATUS_FILLED (7): Order is filled and no longer working.
• ORDER_STATUS_CANCELED (8): Order is canceled. If the user tries to 

cancel an order that has already been canceled, then continue to return this 
Order Status for it.

• ORDER_STATUS_REJECTED (9): Order has been rejected after the initial 
order submission. It is not working.

• ORDER_STATUS_PARTIALLY_FILLED (10): Order is partially filled and 
still working.

[OrderUpdateReasonEnu
m] OrderUpdateReason

This is required. This field needs to be set to one of the following values by the Server 
to indicate the reason the ORDER_UPDATE is being sent.

• OPEN_ORDERS_REQUEST_RESPONSE (1): When the 
ORDER_UPDATE is specifically sent in response to an 
OPEN_ORDERS_REQUEST request, this is the OrderUpdateReason.

• NEW_ORDER_ACCEPTED (2): This OrderUpdate indicates a new order 
has been accepted.

• GENERAL_ORDER_UPDATE (3): A general order update. For example, 
when an order is in the process of being canceled, the Server may send an 
ORDER_UPDATE message with the OrderStatus set to 
ORDER_STATUS_PENDING_CANCEL. In this particular case the 
OrderUpdateReason needs to be set to GENERAL_ORDER_UPDATE (3). 

• ORDER_FILLED (4): Upon a complete fill of the order, this is the 
OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_FILLED_PARTIALLY (5): Upon a partial fill of the order, this is 
the OrderUpdateReason. This OrderUpdateReason must only be used when an 
ORDER_UPDATE is sent at the moment in time of a fill. A previously filled 
order that is being restated in response to an OPEN_ORDERS_REQUEST 
must not use this OrderUpdateReason.

• ORDER_CANCELED (6): This OrderUpdateReason indicates the order is 
now successfully canceled.

• ORDER_CANCEL_REPLACE_COMPLETE (7): This OrderUpdateReason 
indicates the order is now successfully canceled and replaced (modified).

• NEW_ORDER_REJECTED (8): After an order has been submitted by the 
Client, it has been rejected for any reason and was never working, the Server 
will send through an ORDER_UPDATE with this OrderUpdateReason. In this 
case the Server needs to set the OrderStatus in the ORDER_UPDATE to 
ORDER_STATUS_REJECTED. 

The following fields need to be set for a NEW_ORDER_REJECTED 
OrderUpdateReason: OrderUpdateReason, OrderStatus, MessageNumber, 
TotalNumMessages, ClientOrderID, Symbol, Exchange, TradeAccount. 

• ORDER_CANCEL_REJECTED (9): A request by the Client to cancel the 
order with the CANCEL_ORDER message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a CANCEL_ORDER message 
from the Client is not known, then respond with an ORDER_UPDATE 
message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_ORDER message. The ClientOrderID 
must always be set in this case in an ORDER_UPDATE. 

In the case where the order has already been canceled for the given 
ServerOrderID in a CANCEL_ORDER message, then respond with an 
ORDER_UPDATE message and set the OrderUpdateReason to 
ORDER_CANCEL_REJECTED and set the OrderStatus to 
ORDER_STATUS_CANCELED. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

• ORDER_CANCEL_REPLACE_REJECTED (10): A request by the Client 
to cancel and replace the order with the CANCEL_REPLACE_ORDER 
message has been rejected. 

The current status of the order must be set in the OrderStatus member of the 
ORDER_UPDATE message. 

In the case where the given ServerOrderID in a 
CANCEL_REPLACE_ORDER message from the Client is not known, then 
respond with an ORDER_UPDATE message and set the OrderUpdateReason 
to ORDER_CANCEL_REPLACE_REJECTED and set the OrderStatus to 
ORDER_STATUS_REJECTED. 

In the case where the ServerOrderID is not known, then in the 
ORDER_UPDATE message, it should not be set. However, in this case it is 
necessary to set the ClientOrderID in the ORDER_UPDATE message to the 
given ClientOrderID in the CANCEL_REPLACE_ORDER message. The 
ClientOrderID must always be set in this case in an ORDER_UPDATE. 

If for some reason the Server is uncertain as to the status of the order that was 
attempted to be canceled and replaced, then set the OrderStatus to 
ORDER_STATUS_UNSPECIFIED. 

[OrderTypeEnum] 
OrderType

The order type. Can be set to one of the following.

• ORDER_TYPE_MARKET
• ORDER_TYPE_LIMIT
• ORDER_TYPE_STOP
• ORDER_TYPE_STOP_LIMIT
• ORDER_TYPE_MARKET_IF_TOUCHED

[BuySellEnum] BuySell Indicates whether the order is a Buy or Sell order. Can be set to one of the following 
constants: DTC::BUY (1) or DTC::SELL (2).

[double] Price1
For orders that require a price, this is the order price.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] Price2
For Stop-Limit orders this is the Limit price. Otherwise, this is unset.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[TimeInForceEnum] 
TimeInForce

The Time in Force of the order. Can be any of the following:

• TIF_DAY
• TIF_GOOD_TILL_CANCELED
• TIF_GOOD_TILL_DATE_TIME
• TIF_IMMEDIATE_OR_CANCEL
• TIF_ALL_OR_NONE
• TIF_FILL_OR_KILL

[t_DateTime] 
GoodTillDateTime

The expiration Date and Time of the order in the case when TimeInForce is 
TIF_GOOD_TILL_DATE_TIME.

[double] OrderQuantity
The quantity of the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] FilledQuantity
The number of shares or contracts that have filled in the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
RemainingQuantity

The number of shares or contracts that still remain to be filled.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] 
AverageFillPrice

The average price of all of the fills for the order.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[double] LastFillPrice

The price of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[t_DateTimeWithMillisec
ondsInt] 
LastFillDateTime

The date and Time of the most recent fill.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[double] 
LastFillQuantity

The number of contracts/shares that has filled for the specific order fill that is currently 
reported through the ORDER_UPDATE message.

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

For binary encoding, if this field is not set it needs to be set to DBL_MAX. Refer to 
Unset Message Fields.

[char] 
LastFillExecutionID

The unique identifier for the most recent fill. 

Only necessary to set if OrderUpdateReason is ORDER_FILLED or 
ORDER_FILLED_PARTIALLY.

[char] TradeAccount The trade account the order belongs to.

[char] InfoText Free-form text with information to communicate about the order. When an order is 
rejected, this should be set by the Server to indicate the reason for the rejection.

[unsigned int8] 
NoOrders

Set by the Server to 1 to indicate there are no orders when 
OPEN_ORDERS_REQUEST message has been received and is being responded to. 
Otherwise, leave at the default of 0.

[char] 
ParentServerOrderID

This is the ServerOrderID of the parent order when the order that this Order Update 
Report is for, is a child order in a bracket order. Otherwise, this is an empty text string.

[char] 
OCOLinkedOrderServe
rOrderID

In the case of an OCO order set submitted with SUBMIT_NEW_OCO_ORDER, 
whether it has a Parent order or not, this is the ServerOrderID of the other order in the 
OCO pair. These two orders are considered "linked" together. Otherwise, this is an 
empty text string.

[OpenCloseTradeEnum] 
OpenOrClose For the description for this field, refer to OpenCloseTradeEnum.

[char] 
PreviousClientOrderID

The PreviousClientOrderID is the previous ClientOrderID provided by the Client 
for the order, if the Client changed it during order cancel and replace request or an 
order cancel request.

A Server only is obligated to provide this field immediately after the ClientOrderID 
has been changed. Subsequent ORDER_UPDATE messages do not need to set this 
field.

[char] FreeFormText This is the optional free-form text that was originally set with a new order using the 
new order messages.

[t_DateTime] 
OrderReceivedDateTim
e

This is the Date-Time when the original order was received by the Server. Order 
modifications normally will not cause this Date-Time to be updated.

OPEN_ORDERS_REJECT [s_OpenOrdersReject structure] Server >> Client

[Link] - [Top]
If the Server is unable to serve the request for an OPEN_ORDERS_REQUEST message received, for a reason 
other than there not being any open orders, then send this message to the Client.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is set to the RequestID field sent in the OPEN_ORDERS_REQUEST message from 
the Client.

[char] RejectText Free-form text indicating the reason for rejection.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is set to the RequestID field sent in the OPEN_ORDERS_REQUEST message from 
the Client.

[char] RejectText Free-form text indicating the reason for rejection.

HISTORICAL_ORDER_FILLS_REQUEST [s_HistoricalOrderFillsRequest structure] 
Client >> Server

[Link] - [Top]
This is a message from the Client to the Server to request order fills/executions for an order or orders.

The Server will respond with one or more HISTORICAL_ORDER_FILL_RESPONSE messages or a single 
HISTORICAL_ORDER_FILLS_REJECT message. 

Field 
Name Field Description

[unsigned 
int16] Size The standard message size field. Automatically set by constructor.

[unsigned 
int16] Type The standard message type field. Automatically set by constructor.

[int32] 
RequestID A unique request identifier. The Server will return the same identifier in the response.

[char] 
ServerOrd
erID

Leave empty if want all order fills. Otherwise, request order fills for given Server Order identifier.

[char] 
TradeAcco
unt

This field specifies the particular Trade Account to request order fills for. 

This field is normally required to be set. Some Servers may support an empty field in which case the 
Server will respond with the historical order fills for all trade accounts the logged in username has 
access to. If a Server does support responding with historical order fills for all trade accounts, then it 
will send a separate response for each trade account.

[int32] 
NumberOf
Days

The NumberOfDays field is ignored by the Server when StartDateTime is set. 

The NumberOfDays field specifies to the Server to return order fills counting from the current day 
back by the specified number of days. 

If NumberOfDays and StartDateTime are both not set or 0, the Server will return all historical 
order fills available. 

[t_DateTim
e] 
StartDateT
ime

The NumberOfDays field is ignored by the Server when StartDateTime is set. 

The StartDateTime field specifies to the Server to return order fills starting with date time specified.

If NumberOfDays and StartDateTime are both not set or 0, the Server will return all historical 
order fills available. 

HISTORICAL_ORDER_FILL_RESPONSE [s_HistoricalOrderFillResponse structure] 
Server >> Client

[Link] - [Top]
This is a message from the Server to the Client providing an individual historical order fill in response to a 
HISTORICAL_ORDER_FILLS_REQUEST message.

The Server is expected to send this message to the Client in response to a 
HISTORICAL_ORDER_FILLS_REQUEST message even when there are no order fills to return. If there are no 
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order fills to return, it needs to set the NoOrderFills field to 1.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] 
RequestID

The RequestID specified in the HISTORICAL_ORDER_FILLS_REQUEST message from the 
Client.

[int32] 
TotalNumberM
essages

This indicates the total number of order fill reports when a batch of reports is being sent. If 
there is only one order fill report being sent, this will be 1.

[int32] 
MessageNumbe
r

This indicates the 1-based index of the order fill report when a batch of reports is being sent. If 
there is only one order fill report being sent, this will be 1.

[char] Symbol The symbol the order fill is for.
[char] Exchange The optional exchange for the symbol.
[char] 
ServerOrderID This is the Server provided order identifier that the order fill was associated with.

[BuySellEnum] 
BuySell This is the fill side and can be either BUY or SELL.

[double] Price This is the price of the order fill.
[t_DateTime] 
DateTime This is the Date and Time of the order fill.

[double] 
Quantity This is the quantity of the order fill.

[char] 
UniqueExecutio
nID

This is the unique execution identifier for the order fill.

[char] 
TradeAccount This is the trade account that the order fill is associated with.

[OpenCloseTrad
eEnum] 
OpenClose

Indicates whether this is an opening or closing order fill.

This field is optional.

[unsigned int8] 
NoOrderFills

Set to a numeric 1 to indicate there are no historical order fills. 

If there are no order fills to return, the Server needs to set this to 1 and send through 1 
HISTORICAL_ORDER_FILL_RESPONSE message to indicate there are no order fills. 
Otherwise, leave this field at the default of 0.

HISTORICAL_ORDER_FILLS_REJECT [s_HistoricalOrderFillsReject structure] Server 
>> Client

[Link] - [Top]
If the Server is unable to serve the request for a HISTORICAL_ORDER_FILLS_REQUEST message received, for 
a reason other than there not being any historical order fills, then send this message to the Client.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is set to the RequestID field sent in the HISTORICAL_ORDER_FILLS_REQUEST 
message.

[char] RejectText Free-form text indicating the reason for rejection.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is set to the RequestID field sent in the HISTORICAL_ORDER_FILLS_REQUEST 
message.

[char] RejectText Free-form text indicating the reason for rejection.

CURRENT_POSITIONS_REQUEST [s_CurrentPositionsRequest structure] Client >> 
Server

[Link] - [Top]
This is a message from the Client to the Server to request the current open Trade Positions.

Field 
Name Field Description

[unsigned 
int16] 
Size

The standard message size field. Automatically set by constructor.

[unsigned 
int16] 
Type

The standard message type field. Automatically set by constructor.

[int32] 
RequestI
D

The request identifier. The Server will send this back in the POSITION_UPDATE response messages.

[char] 
TradeAcc
ount

This is an optional field. Leave this empty to request the Server to return all current open Trade 
Positions for all trade accounts on the logged in Username. Otherwise, specify a particular trade 
account to request Trade Positions for.

POSITION_UPDATE [s_PositionUpdate structure] Server >> Client

[Link] - [Top]
This is a message from the Server to the Client to report a Trade Position for a symbol in any Trade Account for 
the logged in Username.

The Position Update message can either be solicited, in response to CURRENT_POSITIONS_REQUEST. Or 
unsolicited as a Trade Position for a symbol changes during the connection to the Server. Each Trade Position is 
contained within a single message.

When the server is responding with one or more POSITION_UPDATE messages in response to a 
CURRENT_POSITIONS_REQUEST message, it must not send any unsolicited POSITION_UPDATE messages 
interleaved with the solicited POSITION_UPDATE messages in response to the 
CURRENT_POSITIONS_REQUEST message. 

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID

The Server sets this to 0, the default, if this is a real-time Trade Position update. 

Otherwise, when the Server is sending Trade Positions in response to a 
CURRENT_POSITIONS_REQUEST message, it must set this to the RequestID given in the 
CURRENT_POSITIONS_REQUEST message

[int32] 
TotalNumberMes
sages

This indicates the total number of Position Update messages when a batch of messages is 
being sent. If there is only one Position Update message being sent, this will be 1. Use a value 
of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be set.

[int32] 
MessageNumber

This indicates the 1-based index of the Position Update message when a batch of messages is 
being sent. If there is only one Position Update message being sent, this will be 1. Use a value 
of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be set.
[char] Symbol The symbol for the Position.
[char] Exchange The optional exchange for the symbol.

[double] Quantity The quantity of the current Position for the symbol. A positive number is for a long Position 
and a negative number is for a short Position.

[double] 
AveragePrice The average position price.

[char] 
PositionIdentifier

When the Server sets 
LOGON_RESPONSE::UsesMultiplePositionsPerSymbolAndTradeAccount to 1, then it 
must set PositionIdentifier to a unique identifier to identify the Trade Position for the 
particular Symbol and Trade Account for which it is for. 

Otherwise, this field is optional and it is recommended for a Server not to use it if it does not 
provide multiple positions for a Symbol and Trade Account.

This field identifies an individual Trade Position in the case of where there are multiple 
Positions for a particular Symbol and Trade Account. 

A Client must implement support for PositionIdentifier when 
LOGON_RESPONSE::UsesMultiplePositionsPerSymbolAndTradeAccount is set to 1. 

[char] 
TradeAccount The trade account the Trade Position is in for the Symbol.

[unsigned int8] 
NoPositions

Set to an integer value of 1 to indicate there are no Trade Positions in response to a 
CURRENT_POSITIONS_REQUEST message.

Otherwise, the Server must leave this at the default of 0. The Server is always expected to 
respond with a single POSITION_UPDATE message when there are no Trade Positions for 
any Symbol when current Trade Positions have been requested by the Client with 
CURRENT_POSITIONS_REQUEST.

When the Server is sending a POSITION_UPDATE message to the Client and it is indicating 
that the Quantity field is 0, then the NoPositions field must be left at the default of 0. It is not 
used to indicate a Quantity of 0 for a particular Symbol and TradeAccount.

This is always set to the default of 0 for an unsolicited Trade Position Update.

[unsigned int8] 
Unsolicited

Set to 1 to indicate this is an unsolicited Position Update message. In other words, it is a real-
time Trade Position Update message which is not an initial response to a 
CURRENT_POSITIONS_REQUEST message.

[double] 
MarginRequirem
ent

MarginRequirement is the required margin as a currency value for the current trade Position 
Quantity and any working orders for the Trade Account.

This is an optional field for the Server to provide.

[t_DateTime4Byte
] EntryDateTime

EntryDateTime is the Date-Time of the initial entry of the Trade Position. It is in the UTC 
time zone. 

This is an optional field for the Server to provide.

[double] 
OpenProfitLoss

OpenProfitLoss is the current open Trade Position profit or loss as a currency value.

This is an optional field for the Server to provide.

[double] 
HighPriceDuring
Position

HighPriceDuringPosition is the highest price the symbol traded at during the life of the Trade 
Position. This value can be reset by the Server when there is a change in Trade Position 
Quantity. 

This is an optional field for the Server to provide.

[double] 
LowPriceDuring
Position

LowPriceDuringPosition is the lowest price the symbol traded at during the life of the Trade 
Position. This value can be reset by the Server when there is a change in Trade Position 
Quantity. 

This is an optional field for the Server to provide.

[double] 
QuantityLimit

This is the limit or maximum Trade Position Quantity possible for a Trade Position for the 
Trade Account and Symbol. This applies equally to a long or short position.

This is only an informational value provided from the risk management system.

This is an optional field for the Server to provide.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID

The Server sets this to 0, the default, if this is a real-time Trade Position update. 

Otherwise, when the Server is sending Trade Positions in response to a 
CURRENT_POSITIONS_REQUEST message, it must set this to the RequestID given in the 
CURRENT_POSITIONS_REQUEST message

[int32] 
TotalNumberMes
sages

This indicates the total number of Position Update messages when a batch of messages is 
being sent. If there is only one Position Update message being sent, this will be 1. Use a value 
of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be set.

[int32] 
MessageNumber

This indicates the 1-based index of the Position Update message when a batch of messages is 
being sent. If there is only one Position Update message being sent, this will be 1. Use a value 
of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be set.
[char] Symbol The symbol for the Position.
[char] Exchange The optional exchange for the symbol.

[double] Quantity The quantity of the current Position for the symbol. A positive number is for a long Position 
and a negative number is for a short Position.

[double] 
AveragePrice The average position price.

[char] 
PositionIdentifier

When the Server sets 
LOGON_RESPONSE::UsesMultiplePositionsPerSymbolAndTradeAccount to 1, then it 
must set PositionIdentifier to a unique identifier to identify the Trade Position for the 
particular Symbol and Trade Account for which it is for. 

Otherwise, this field is optional and it is recommended for a Server not to use it if it does not 
provide multiple positions for a Symbol and Trade Account.

This field identifies an individual Trade Position in the case of where there are multiple 
Positions for a particular Symbol and Trade Account. 

A Client must implement support for PositionIdentifier when 
LOGON_RESPONSE::UsesMultiplePositionsPerSymbolAndTradeAccount is set to 1. 

[char] 
TradeAccount The trade account the Trade Position is in for the Symbol.

[unsigned int8] 
NoPositions

Set to an integer value of 1 to indicate there are no Trade Positions in response to a 
CURRENT_POSITIONS_REQUEST message.

Otherwise, the Server must leave this at the default of 0. The Server is always expected to 
respond with a single POSITION_UPDATE message when there are no Trade Positions for 
any Symbol when current Trade Positions have been requested by the Client with 
CURRENT_POSITIONS_REQUEST.

When the Server is sending a POSITION_UPDATE message to the Client and it is indicating 
that the Quantity field is 0, then the NoPositions field must be left at the default of 0. It is not 
used to indicate a Quantity of 0 for a particular Symbol and TradeAccount.

This is always set to the default of 0 for an unsolicited Trade Position Update.

[unsigned int8] 
Unsolicited

Set to 1 to indicate this is an unsolicited Position Update message. In other words, it is a real-
time Trade Position Update message which is not an initial response to a 
CURRENT_POSITIONS_REQUEST message.

[double] 
MarginRequirem
ent

MarginRequirement is the required margin as a currency value for the current trade Position 
Quantity and any working orders for the Trade Account.

This is an optional field for the Server to provide.

[t_DateTime4Byte
] EntryDateTime

EntryDateTime is the Date-Time of the initial entry of the Trade Position. It is in the UTC 
time zone. 

This is an optional field for the Server to provide.

[double] 
OpenProfitLoss

OpenProfitLoss is the current open Trade Position profit or loss as a currency value.

This is an optional field for the Server to provide.

[double] 
HighPriceDuring
Position

HighPriceDuringPosition is the highest price the symbol traded at during the life of the Trade 
Position. This value can be reset by the Server when there is a change in Trade Position 
Quantity. 

This is an optional field for the Server to provide.

[double] 
LowPriceDuring
Position

LowPriceDuringPosition is the lowest price the symbol traded at during the life of the Trade 
Position. This value can be reset by the Server when there is a change in Trade Position 
Quantity. 

This is an optional field for the Server to provide.

[double] 
QuantityLimit

This is the limit or maximum Trade Position Quantity possible for a Trade Position for the 
Trade Account and Symbol. This applies equally to a long or short position.

This is only an informational value provided from the risk management system.

This is an optional field for the Server to provide.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID

The Server sets this to 0, the default, if this is a real-time Trade Position update. 

Otherwise, when the Server is sending Trade Positions in response to a 
CURRENT_POSITIONS_REQUEST message, it must set this to the RequestID given in the 
CURRENT_POSITIONS_REQUEST message

[int32] 
TotalNumberMes
sages

This indicates the total number of Position Update messages when a batch of messages is 
being sent. If there is only one Position Update message being sent, this will be 1. Use a value 
of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be set.

[int32] 
MessageNumber

This indicates the 1-based index of the Position Update message when a batch of messages is 
being sent. If there is only one Position Update message being sent, this will be 1. Use a value 
of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be set.
[char] Symbol The symbol for the Position.
[char] Exchange The optional exchange for the symbol.

[double] Quantity The quantity of the current Position for the symbol. A positive number is for a long Position 
and a negative number is for a short Position.

[double] 
AveragePrice The average position price.

[char] 
PositionIdentifier

When the Server sets 
LOGON_RESPONSE::UsesMultiplePositionsPerSymbolAndTradeAccount to 1, then it 
must set PositionIdentifier to a unique identifier to identify the Trade Position for the 
particular Symbol and Trade Account for which it is for. 

Otherwise, this field is optional and it is recommended for a Server not to use it if it does not 
provide multiple positions for a Symbol and Trade Account.

This field identifies an individual Trade Position in the case of where there are multiple 
Positions for a particular Symbol and Trade Account. 

A Client must implement support for PositionIdentifier when 
LOGON_RESPONSE::UsesMultiplePositionsPerSymbolAndTradeAccount is set to 1. 

[char] 
TradeAccount The trade account the Trade Position is in for the Symbol.

[unsigned int8] 
NoPositions

Set to an integer value of 1 to indicate there are no Trade Positions in response to a 
CURRENT_POSITIONS_REQUEST message.

Otherwise, the Server must leave this at the default of 0. The Server is always expected to 
respond with a single POSITION_UPDATE message when there are no Trade Positions for 
any Symbol when current Trade Positions have been requested by the Client with 
CURRENT_POSITIONS_REQUEST.

When the Server is sending a POSITION_UPDATE message to the Client and it is indicating 
that the Quantity field is 0, then the NoPositions field must be left at the default of 0. It is not 
used to indicate a Quantity of 0 for a particular Symbol and TradeAccount.

This is always set to the default of 0 for an unsolicited Trade Position Update.

[unsigned int8] 
Unsolicited

Set to 1 to indicate this is an unsolicited Position Update message. In other words, it is a real-
time Trade Position Update message which is not an initial response to a 
CURRENT_POSITIONS_REQUEST message.

[double] 
MarginRequirem
ent

MarginRequirement is the required margin as a currency value for the current trade Position 
Quantity and any working orders for the Trade Account.

This is an optional field for the Server to provide.

[t_DateTime4Byte
] EntryDateTime

EntryDateTime is the Date-Time of the initial entry of the Trade Position. It is in the UTC 
time zone. 

This is an optional field for the Server to provide.

[double] 
OpenProfitLoss

OpenProfitLoss is the current open Trade Position profit or loss as a currency value.

This is an optional field for the Server to provide.

[double] 
HighPriceDuring
Position

HighPriceDuringPosition is the highest price the symbol traded at during the life of the Trade 
Position. This value can be reset by the Server when there is a change in Trade Position 
Quantity. 

This is an optional field for the Server to provide.

[double] 
LowPriceDuring
Position

LowPriceDuringPosition is the lowest price the symbol traded at during the life of the Trade 
Position. This value can be reset by the Server when there is a change in Trade Position 
Quantity. 

This is an optional field for the Server to provide.

[double] 
QuantityLimit

This is the limit or maximum Trade Position Quantity possible for a Trade Position for the 
Trade Account and Symbol. This applies equally to a long or short position.

This is only an informational value provided from the risk management system.

This is an optional field for the Server to provide.

CURRENT_POSITIONS_REJECT [s_CurrentPositionsReject structure] Server >> Client

[Link] - [Top]
If the Server is unable to serve the request for an CURRENT_POSITIONS_REQUEST message received, for a 
reason other than there not being any current Trade positions, then send this message to the Client.

This must never be sent when there are actually no Trade Positions in the account or accounts requested.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is set to the RequestID field sent in the CURRENT_POSITIONS_REQUEST 
message.

[char] RejectText Free-form text indicating the reason for the rejection. 

*Last modified Sunday, 27th October, 2024.

Service Terms and Refund Policy 
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Account List Messages
• TRADE_ACCOUNTS_REQUEST
• TRADE_ACCOUNT_RESPONSE

TRADE_ACCOUNTS_REQUEST [s_TradeAccountsRequest structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server to request all of the account identifiers for the logged in Username.

If there are no accounts available, then the Server needs to respond with at least one 
TRADE_ACCOUNT_RESPONSE message containing an empty Trade Account.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[int32] RequestID A unique request identifier for this request.

TRADE_ACCOUNT_RESPONSE [s_TradeAccountResponse structure] Server >> Client

[Link] - [Top]
This is a message from the Server to the Client in response to a TRADE_ACCOUNTS_REQUEST message, 
providing a single trade account. There is one message for each trade account.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] 
TotalNumberM
essages

This indicates the total number of Account list messages when a batch of messages is being 
sent. If there is only one message being sent, this will be 1.

[int32] 
MessageNumbe
r

This indicates the 1-based index of the Account list message when a batch of messages is being 
sent. If there is only one message being sent, this will be 1.

[char] 
TradeAccount

The trade account identifier.

In the case when there are no Trade Accounts available for the logged in Username, the Server 
will send a single TRADE_ACCOUNT_RESPONSE message to the Client and leave this field 
empty.

[int32] 
RequestID The RequestID sent in the corresponding request by the Client.

*Last modified Monday, 07th January, 2019.

Service Terms and Refund Policy 
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Home >> (Table of Contents) Data and Trading Communications (DTC) Protocol >> DTC Messages and 
Procedures >> Symbol Discovery and Security Definitions Messages

Symbol Discovery and Security Definitions Messages
• EXCHANGE_LIST_REQUEST
• EXCHANGE_LIST_RESPONSE
• SYMBOLS_FOR_EXCHANGE_REQUEST
• UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST
• SYMBOLS_FOR_UNDERLYING_REQUEST
• SYMBOL_SEARCH_REQUEST
• SECURITY_DEFINITION_FOR_SYMBOL_REQUEST
• SECURITY_DEFINITION_REJECT
• SECURITY_DEFINITION_RESPONSE

EXCHANGE_LIST_REQUEST [s_ExchangeListRequest structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server to request a list of all available exchanges from the Server.

The server will respond with a separate EXCHANGE_LIST_RESPONSE message for each exchange. 

In the case where the Server does not specify an exchange with its symbols, then the Server should provide a single 
response with an empty Exchange.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] 
RequestID

The unique identifier for this request. This same identifier will be returned in the 
EXCHANGE_LIST_RESPONSE message.

EXCHANGE_LIST_RESPONSE [s_ExchangeListResponse structure] Server >> Client

[Link] - [Top]
The server will return this message for each supported exchange.

If there are no exchanges to return in response to a request, send through one of these messages with the RequestID 
set and IsFinalMessage = 1. Leave all other members in the default state and the Client will recognize there are no 
Exchanges.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[int32] RequestID The RequestID sent in the request by the Client.
[char] Exchange The exchange identifier that the Server uses to identify a particular exchange.
[unsigned int8] IsFinalMessage 1 = final message in batch.
[char] Description The complete exchange description.

SYMBOLS_FOR_EXCHANGE_REQUEST [s_SymbolsForExchangeRequest structure] 
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Client >> Server

[Link] - [Top]
This is a message from the Client to the Server to request all of the Symbols for a particular Exchange.

The server will return a SECURITY_DEFINITION_RESPONSE message to the Client for each Symbol returned.

If the Server is rejecting this request, then it needs to send a SECURITY_DEFINITION_REJECT message to the 
Client.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The unique identifier for this request. This same identifier will be returned in the 
SECURITY_DEFINITION_RESPONSE message.

[char] Exchange The Exchange to return the available symbols listed on that Exchange.
[SecurityTypeEnum] 
SecurityType The optional Security Type.

UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST 
[s_UnderlyingSymbolsForExchangeRequest structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server to request all of the underlying symbols on a particular Exchange. 
For example, all of the underlying futures symbols on a particular Exchange.

The server will return a SECURITY_DEFINITION_RESPONSE message to the Client for each Symbol returned.

If the Server is rejecting this request, then it needs to send a SECURITY_DEFINITION_REJECT message to the 
Client.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The unique identifier for this request. This same identifier will be returned in the 
SECURITY_DEFINITION_RESPONSE message.

[char] Exchange .
[SecurityTypeEnum] 
SecurityType .

SYMBOLS_FOR_UNDERLYING_REQUEST [s_SymbolsForUnderlyingRequest structure] 
Client >> Server

[Link] - [Top]
This is a message from the Client to the Server for requesting all of the symbols for a particular underlying symbol.

For example, all of the futures contracts for a particular underlying futures symbol or all of the option symbols for 
a specific futures or stock symbol.

The server will return a SECURITY_DEFINITION_RESPONSE message to the Client for each Symbol returned.

If the Server is rejecting this request, then it needs to send a SECURITY_DEFINITION_REJECT message to the 
Client.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The unique identifier for this request. This same identifier will be returned in the 
SECURITY_DEFINITION_RESPONSE message.

[char] 
UnderlyingSymbol The underlying symbol.

[char] Exchange The exchange of the symbols to search for.
[SecurityTypeEnum] 
SecurityType The security type of the symbols to search for.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The unique identifier for this request. This same identifier will be returned in the 
SECURITY_DEFINITION_RESPONSE message.

[char] 
UnderlyingSymbol The underlying symbol.

[char] Exchange The exchange of the symbols to search for.
[SecurityTypeEnum] 
SecurityType The security type of the symbols to search for.

SYMBOL_SEARCH_REQUEST [s_SymbolSearchRequest structure] Client >> Server

[Link] - [Top]
The SYMBOL_SEARCH_REQUEST message is sent by the Client to the Server to return Security Definitions 
matching the specified SecurityType and Exchange and where the Symbol or Description contains the specified 
SearchText.

The SearchText can search either the Symbol or the Description field in the 
SECURITY_DEFINITION_RESPONSE message.

In either case there does not need to be an exact match. The SearchText only needs to be contained within the 
Symbol or the Description depending upon which field is being searched. 

The Server returns SECURITY_DEFINITION_RESPONSE messages for all Symbols which match.

If there are no matches, the Server needs to send a SECURITY_DEFINITION_RESPONSE message to the Client 
with with all fields at their default values except for the RequestID and IsFinalMessage fields set. This will be a 
clear indication to the Client that the request returned no matches.

If the Server is rejecting this request, then it needs to send a SECURITY_DEFINITION_REJECT message to the 
Client.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The unique identifier for this request. This same identifier will be returned in the 
SECURITY_DEFINITION_RESPONSE message.

[char] SearchText
The search text to search the Symbol or the Description for.

If the SearchText field is an empty text string, then the server should reject the request 
with a SECURITY_DEFINITION_REJECT message. 

[char] Exchange The Exchange of the Symbol to search for.
[SecurityTypeEnum] 
SecurityType The Security Type of the Symbol to search for.

[SearchTypeEnum] 
SearchType

This field is the search type. Can be one of two possible values. Can specify to search the 
Symbol or the Description.

SECURITY_DEFINITION_FOR_SYMBOL_REQUEST 
[s_SecurityDefinitionForSymbolRequest structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server for requesting Security Definition data for a specific symbol.
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The Server will return a single SECURITY_DEFINITION_RESPONSE message in response to this request.

The Client must always send a SECURITY_DEFINITION_FOR_SYMBOL_REQUEST message to the Server 
in order to obtain the IntegerToFloatPriceDivisor value in case the Server uses the integer market data messages.

If the Server is rejecting this request, then it needs to send a SECURITY_DEFINITION_REJECT message to the 
Client.

Field Name Field Description
[unsigned 
int16] Size The standard message size field. Automatically set by constructor.

[unsigned 
int16] Type The standard message type field. Automatically set by constructor.

[int32] 
RequestID

The unique identifier for this request. This same identifier will be returned in the 
SECURITY_DEFINITION_RESPONSE message.

[char] Symbol The symbol to return a security definition for.
[char] 
Exchange The optional exchange for the Symbol.

SECURITY_DEFINITION_REJECT [s_SecurityDefinitionReject structure] Server >> 
Client

[Link] - [Top]
This is a message from the Server to the Client indicating the Server is rejecting one of the following messages: 
SYMBOLS_FOR_EXCHANGE_REQUEST, UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST, 
SYMBOLS_FOR_UNDERLYING_REQUEST, SECURITY_DEFINITION_FOR_SYMBOL_REQUEST, 
SYMBOL_SEARCH_REQUEST.

If there are no symbols to send in response to one of these messages above, then the Server should not send a 
SECURITY_DEFINITION_REJECT message and instead send a SECURITY_DEFINITION_RESPONSE with 
only the RequestID and IsFinalMessage fields set. This will be a clear indication to the Client that the request 
returned no Symbols.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is the same RequestID that this message is in response to and was given in the original 
request message. 

[char] RejectText Text reason for rejection.

SECURITY_DEFINITION_RESPONSE [s_SecurityDefinitionResponse structure] Server 
>> Client

[Link] - [Top]
This is a response from the Server in response to a SYMBOLS_FOR_EXCHANGE_REQUEST, 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST, SYMBOLS_FOR_UNDERLYING_REQUEST, 
SECURITY_DEFINITION_FOR_SYMBOL_REQUEST, SYMBOL_SEARCH_REQUEST message.

If there are no symbols to return in response to a request, the Server needs to send through one of these messages 
with the RequestID set to the same RequestID value that the request message set it to, and IsFinalMessage = 1. 
Leave all other member fields in the default state and the Client will recognize there are no symbols.
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The Client must always send a SECURITY_DEFINITION_FOR_SYMBOL_REQUEST message to the Server to 
obtain the IntegerToFloatPriceDivisor and FloatToIntPriceMultiplier values in the Security Definition 
Response message when the Server uses the integer market data and order messages.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is the same RequestID that this message is in response to and was given in the 
original Security Definition request message.

[char] Symbol

This is the Symbol the Security Definition is for. 

When the Server responds with a single SECURITY_DEFINITION_RESPONSE 
message and there are no security definitions to return for the original request, this will 
be empty. 

This field should be empty when this Security Definition message is in response to 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST. 

[char] Exchange This is the Exchange for the Symbol. This field is optional.
[SecurityTypeEnum] 
SecurityType The Security Type for the symbol.

[char] Description The text description for the Symbol.
[float] 
MinPriceIncrement

The minimum amount that prices can change by for the Symbol and minimum amount 
that prices are quoted in.

[PriceDisplayFormatEnu
m] PriceDisplayFormat This field specifies the price formatting for display purposes.

[float] 
CurrencyValuePerIncr
ement

This field is the currency value per MinPriceIncrement in the Symbols currency.

[unsigned int8] 
IsFinalMessage

Set to a integer value of 1 to indicate this is the final message in batch of Security 
Definition Response messages.

[float] 
FloatToIntPriceMultipl
ier

With the integer order entry messages discontinued as of August 2020, this field is no 
longer relevant.

[float] 
IntegerToFloatPriceDiv
isor

With the integer market data messages discontinued as of August 2020, this field is no 
longer relevant.

[char] 
UnderlyingSymbol

This is the underlying symbol for the Symbol field if the Symbol has an underlying 
symbol.

The Server must set this when the SECURITY_DEFINITION_RESPONSE message in 
response to UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST, 
SYMBOLS_FOR_UNDERLYING_REQUEST.

This is typically used with futures. A futures symbol for a specific contract year and 
month will have an underlying symbol equivalent to the Symbol without the year and 
month characters.

[unsigned int8] 
UpdatesBidAskOnly

This is set to 1 when the Symbol does not provide 
MARKET_DATA_UPDATE_TRADE messages and only provides 
MARKET_DATA_UPDATE_BID_ASK messages when there is market activity for 
the Symbol.

Otherwise, when this is set to 0, MARKET_DATA_UPDATE_TRADE messages will 
be received after subscribing to market data, when there is trading activity.

[float] StrikePrice The strike price when the Security Type is an option type.
[PutCallEnum] 
PutOrCall When the Security Type is an option, this indicates if it is a put or call.

[unsigned int32] 
ShortInterest The short interest when the Security Type is a stock.

[t_DateTime4Byte] 
SecurityExpirationDate The expiration date for the Symbol for symbols which have an expiration date.

[float] 
BuyRolloverInterest

The daily interest amount which is deducted for a Buy position. This only applies for 
Forex trading. It is in the quote currency of the symbol.

[float] 
SellRolloverInterest

The daily interest amount which is deducted for a Sell position. This only applies for 
Forex trading. It is in the quote currency of the symbol.

[float] 
EarningsPerShare The earnings per share as a currency value when the Security Type is a stock.

[unsigned int32] 
SharesOutstanding This is the number of shares outstanding for stocks.

[float] 
IntToFloatQuantityDiv
isor

With the integer order entry and market data messages discontinued as of August 2020, 
this field is no longer relevant.

[unsigned int8] 
HasMarketDepthData

When HasMarketDepthData is set to 1, it indicates the Symbol has market depth data 
available for it. When this is set to 0, market depth data is not supported for the 
Symbol.

[float] 
DisplayPriceMultiplier

This is an optional field for the Server to set.

The default for this is 1.0. 

This sets the multiplier to use in the case where the Client should multiply the values in 
market data messages by some number other than 1.0 before displaying them to the 
user.

It is recommended that a Server does not use this and instead transmit to the Client 
values as the actual floating-point values. 

This should not be confused with the integer market data messages and the 
IntToFloatPriceDivisor field used with those messages. DisplayPriceMultiplier is for 
when the Server transmits market data values using floating-point types and where 
those values may have a fractional component, but where it is necessary to still multiply 
the original value by this multiplier to get the final value to display to the user.

When this is set to a value other than 1.0, then the MinPriceIncrement and the 
PriceDisplayFormat fields are relative to the market data values after the 
DisplayPriceMultiplier is applied.

[char] ExchangeSymbol

This is an optional field. This is the exchange symbol which corresponds with the 
Symbol field. 

This field should be empty when this Security Definition message is in response to 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST. 

[t_DateTime4Byte] 
RolloverDate

This field applies to the Futures Security Type. 

This is the rollover date for the symbol according to the typical time where trading 
transitions from one contract month to the next.

[float] 
InitialMarginRequirem
ent

This field applies to the Futures Security Type. 

This is the initial margin requirement as specified by the exchange, if available.
[float] 
MaintenanceMarginRe
quirement

This field applies to the Futures Security Type. 

This is the maintenance margin requirement as specified by the exchange, if available.
[char] Currency This is the currency that the Symbol trades in or is priced in.

[float] ContractSize
In the case of when a Symbol is a contract type, this variable indicates the size of the 
contract. 

This is going to be an exchange specific specification.
[unsigned int32] 
OpenInterest

In the case of when a Symbol is a contract type, this field is the number of outstanding 
contracts. 

[unsigned int8] 
IsDelayed

This field will be 1 if the market data for the Symbol is intentionally delayed by a 
certain amount of time. Otherwise, this will be 0. 
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is the same RequestID that this message is in response to and was given in the 
original Security Definition request message.

[char] Symbol

This is the Symbol the Security Definition is for. 

When the Server responds with a single SECURITY_DEFINITION_RESPONSE 
message and there are no security definitions to return for the original request, this will 
be empty. 

This field should be empty when this Security Definition message is in response to 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST. 

[char] Exchange This is the Exchange for the Symbol. This field is optional.
[SecurityTypeEnum] 
SecurityType The Security Type for the symbol.

[char] Description The text description for the Symbol.
[float] 
MinPriceIncrement

The minimum amount that prices can change by for the Symbol and minimum amount 
that prices are quoted in.

[PriceDisplayFormatEnu
m] PriceDisplayFormat This field specifies the price formatting for display purposes.

[float] 
CurrencyValuePerIncr
ement

This field is the currency value per MinPriceIncrement in the Symbols currency.

[unsigned int8] 
IsFinalMessage

Set to a integer value of 1 to indicate this is the final message in batch of Security 
Definition Response messages.

[float] 
FloatToIntPriceMultipl
ier

With the integer order entry messages discontinued as of August 2020, this field is no 
longer relevant.

[float] 
IntegerToFloatPriceDiv
isor

With the integer market data messages discontinued as of August 2020, this field is no 
longer relevant.

[char] 
UnderlyingSymbol

This is the underlying symbol for the Symbol field if the Symbol has an underlying 
symbol.

The Server must set this when the SECURITY_DEFINITION_RESPONSE message in 
response to UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST, 
SYMBOLS_FOR_UNDERLYING_REQUEST.

This is typically used with futures. A futures symbol for a specific contract year and 
month will have an underlying symbol equivalent to the Symbol without the year and 
month characters.

[unsigned int8] 
UpdatesBidAskOnly

This is set to 1 when the Symbol does not provide 
MARKET_DATA_UPDATE_TRADE messages and only provides 
MARKET_DATA_UPDATE_BID_ASK messages when there is market activity for 
the Symbol.

Otherwise, when this is set to 0, MARKET_DATA_UPDATE_TRADE messages will 
be received after subscribing to market data, when there is trading activity.

[float] StrikePrice The strike price when the Security Type is an option type.
[PutCallEnum] 
PutOrCall When the Security Type is an option, this indicates if it is a put or call.

[unsigned int32] 
ShortInterest The short interest when the Security Type is a stock.

[t_DateTime4Byte] 
SecurityExpirationDate The expiration date for the Symbol for symbols which have an expiration date.

[float] 
BuyRolloverInterest

The daily interest amount which is deducted for a Buy position. This only applies for 
Forex trading. It is in the quote currency of the symbol.

[float] 
SellRolloverInterest

The daily interest amount which is deducted for a Sell position. This only applies for 
Forex trading. It is in the quote currency of the symbol.

[float] 
EarningsPerShare The earnings per share as a currency value when the Security Type is a stock.

[unsigned int32] 
SharesOutstanding This is the number of shares outstanding for stocks.

[float] 
IntToFloatQuantityDiv
isor

With the integer order entry and market data messages discontinued as of August 2020, 
this field is no longer relevant.

[unsigned int8] 
HasMarketDepthData

When HasMarketDepthData is set to 1, it indicates the Symbol has market depth data 
available for it. When this is set to 0, market depth data is not supported for the 
Symbol.

[float] 
DisplayPriceMultiplier

This is an optional field for the Server to set.

The default for this is 1.0. 

This sets the multiplier to use in the case where the Client should multiply the values in 
market data messages by some number other than 1.0 before displaying them to the 
user.

It is recommended that a Server does not use this and instead transmit to the Client 
values as the actual floating-point values. 

This should not be confused with the integer market data messages and the 
IntToFloatPriceDivisor field used with those messages. DisplayPriceMultiplier is for 
when the Server transmits market data values using floating-point types and where 
those values may have a fractional component, but where it is necessary to still multiply 
the original value by this multiplier to get the final value to display to the user.

When this is set to a value other than 1.0, then the MinPriceIncrement and the 
PriceDisplayFormat fields are relative to the market data values after the 
DisplayPriceMultiplier is applied.

[char] ExchangeSymbol

This is an optional field. This is the exchange symbol which corresponds with the 
Symbol field. 

This field should be empty when this Security Definition message is in response to 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST. 

[t_DateTime4Byte] 
RolloverDate

This field applies to the Futures Security Type. 

This is the rollover date for the symbol according to the typical time where trading 
transitions from one contract month to the next.

[float] 
InitialMarginRequirem
ent

This field applies to the Futures Security Type. 

This is the initial margin requirement as specified by the exchange, if available.
[float] 
MaintenanceMarginRe
quirement

This field applies to the Futures Security Type. 

This is the maintenance margin requirement as specified by the exchange, if available.
[char] Currency This is the currency that the Symbol trades in or is priced in.

[float] ContractSize
In the case of when a Symbol is a contract type, this variable indicates the size of the 
contract. 

This is going to be an exchange specific specification.
[unsigned int32] 
OpenInterest

In the case of when a Symbol is a contract type, this field is the number of outstanding 
contracts. 

[unsigned int8] 
IsDelayed

This field will be 1 if the market data for the Symbol is intentionally delayed by a 
certain amount of time. Otherwise, this will be 0. 
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID This is the same RequestID that this message is in response to and was given in the 
original Security Definition request message.

[char] Symbol

This is the Symbol the Security Definition is for. 

When the Server responds with a single SECURITY_DEFINITION_RESPONSE 
message and there are no security definitions to return for the original request, this will 
be empty. 

This field should be empty when this Security Definition message is in response to 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST. 

[char] Exchange This is the Exchange for the Symbol. This field is optional.
[SecurityTypeEnum] 
SecurityType The Security Type for the symbol.

[char] Description The text description for the Symbol.
[float] 
MinPriceIncrement

The minimum amount that prices can change by for the Symbol and minimum amount 
that prices are quoted in.

[PriceDisplayFormatEnu
m] PriceDisplayFormat This field specifies the price formatting for display purposes.

[float] 
CurrencyValuePerIncr
ement

This field is the currency value per MinPriceIncrement in the Symbols currency.

[unsigned int8] 
IsFinalMessage

Set to a integer value of 1 to indicate this is the final message in batch of Security 
Definition Response messages.

[float] 
FloatToIntPriceMultipl
ier

With the integer order entry messages discontinued as of August 2020, this field is no 
longer relevant.

[float] 
IntegerToFloatPriceDiv
isor

With the integer market data messages discontinued as of August 2020, this field is no 
longer relevant.

[char] 
UnderlyingSymbol

This is the underlying symbol for the Symbol field if the Symbol has an underlying 
symbol.

The Server must set this when the SECURITY_DEFINITION_RESPONSE message in 
response to UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST, 
SYMBOLS_FOR_UNDERLYING_REQUEST.

This is typically used with futures. A futures symbol for a specific contract year and 
month will have an underlying symbol equivalent to the Symbol without the year and 
month characters.

[unsigned int8] 
UpdatesBidAskOnly

This is set to 1 when the Symbol does not provide 
MARKET_DATA_UPDATE_TRADE messages and only provides 
MARKET_DATA_UPDATE_BID_ASK messages when there is market activity for 
the Symbol.

Otherwise, when this is set to 0, MARKET_DATA_UPDATE_TRADE messages will 
be received after subscribing to market data, when there is trading activity.

[float] StrikePrice The strike price when the Security Type is an option type.
[PutCallEnum] 
PutOrCall When the Security Type is an option, this indicates if it is a put or call.

[unsigned int32] 
ShortInterest The short interest when the Security Type is a stock.

[t_DateTime4Byte] 
SecurityExpirationDate The expiration date for the Symbol for symbols which have an expiration date.

[float] 
BuyRolloverInterest

The daily interest amount which is deducted for a Buy position. This only applies for 
Forex trading. It is in the quote currency of the symbol.

[float] 
SellRolloverInterest

The daily interest amount which is deducted for a Sell position. This only applies for 
Forex trading. It is in the quote currency of the symbol.

[float] 
EarningsPerShare The earnings per share as a currency value when the Security Type is a stock.

[unsigned int32] 
SharesOutstanding This is the number of shares outstanding for stocks.

[float] 
IntToFloatQuantityDiv
isor

With the integer order entry and market data messages discontinued as of August 2020, 
this field is no longer relevant.

[unsigned int8] 
HasMarketDepthData

When HasMarketDepthData is set to 1, it indicates the Symbol has market depth data 
available for it. When this is set to 0, market depth data is not supported for the 
Symbol.

[float] 
DisplayPriceMultiplier

This is an optional field for the Server to set.

The default for this is 1.0. 

This sets the multiplier to use in the case where the Client should multiply the values in 
market data messages by some number other than 1.0 before displaying them to the 
user.

It is recommended that a Server does not use this and instead transmit to the Client 
values as the actual floating-point values. 

This should not be confused with the integer market data messages and the 
IntToFloatPriceDivisor field used with those messages. DisplayPriceMultiplier is for 
when the Server transmits market data values using floating-point types and where 
those values may have a fractional component, but where it is necessary to still multiply 
the original value by this multiplier to get the final value to display to the user.

When this is set to a value other than 1.0, then the MinPriceIncrement and the 
PriceDisplayFormat fields are relative to the market data values after the 
DisplayPriceMultiplier is applied.

[char] ExchangeSymbol

This is an optional field. This is the exchange symbol which corresponds with the 
Symbol field. 

This field should be empty when this Security Definition message is in response to 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST. 

[t_DateTime4Byte] 
RolloverDate

This field applies to the Futures Security Type. 

This is the rollover date for the symbol according to the typical time where trading 
transitions from one contract month to the next.

[float] 
InitialMarginRequirem
ent

This field applies to the Futures Security Type. 

This is the initial margin requirement as specified by the exchange, if available.
[float] 
MaintenanceMarginRe
quirement

This field applies to the Futures Security Type. 

This is the maintenance margin requirement as specified by the exchange, if available.
[char] Currency This is the currency that the Symbol trades in or is priced in.

[float] ContractSize
In the case of when a Symbol is a contract type, this variable indicates the size of the 
contract. 

This is going to be an exchange specific specification.
[unsigned int32] 
OpenInterest

In the case of when a Symbol is a contract type, this field is the number of outstanding 
contracts. 

[unsigned int8] 
IsDelayed

This field will be 1 if the market data for the Symbol is intentionally delayed by a 
certain amount of time. Otherwise, this will be 0. 

*Last modified Friday, 28th May, 2021.
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Login Page - Create Account 
Home >> (Table of Contents) Data and Trading Communications (DTC) Protocol >> DTC Messages and 
Procedures >> Account Balance Data Messages

Account Balance Data Messages
• ACCOUNT_BALANCE_REQUEST
• ACCOUNT_BALANCE_REJECT
• ACCOUNT_BALANCE_UPDATE
• HISTORICAL_ACCOUNT_BALANCES_REQUEST
• HISTORICAL_ACCOUNT_BALANCES_REJECT
• HISTORICAL_ACCOUNT_BALANCE_RESPONSE

ACCOUNT_BALANCE_REQUEST [s_AccountBalanceRequest structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server to request Trade Account Balance data.

The Server will respond with an ACCOUNT_BALANCE_UPDATE or reject the request. 

The Server will set the RequestID in the ACCOUNT_BALANCE_UPDATE message to match the RequestID in 
the ACCOUNT_BALANCE_REQUEST.

The Server will periodically send ACCOUNT_BALANCE_UPDATE messages as the Account Balance data 
changes. The frequency of the updates is determined by the Server. Account Balance updates are considered 
automatically subscribed to. When unsolicited ACCOUNT_BALANCE_UPDATE messages are sent by the 
Server, the RequestID will be 0.

Field 
Name Field Description

[unsigned 
int16] 
Size

The standard message size field. Automatically set by constructor.

[unsigned 
int16] 
Type

The standard message type field. Automatically set by constructor.

[int32] 
RequestI
D

A unique request identifier for this request.

[char] 
TradeAcc
ount

This is an optional field. Leave this empty to request the Server to return Account Balance data for all 
Trade Accounts on the logged in Username. Otherwise, specify a particular Trade Account to request 
Account Balance data for.
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Field 
Name Field Description

[unsigned 
int16] 
Size

The standard message size field. Automatically set by constructor.

[unsigned 
int16] 
Type

The standard message type field. Automatically set by constructor.

[int32] 
RequestI
D

A unique request identifier for this request.

[char] 
TradeAcc
ount

This is an optional field. Leave this empty to request the Server to return Account Balance data for all 
Trade Accounts on the logged in Username. Otherwise, specify a particular Trade Account to request 
Account Balance data for.

ACCOUNT_BALANCE_REJECT [s_AccountBalanceReject structure] Server >> Client

[Link] - [Top]
Field Name Field Description

[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[int32] RequestID The unique request identifier sent in the corresponding request.
[char] RejectText The text reason the ACCOUNT_BALANCE_REQUEST message was rejected. 

ACCOUNT_BALANCE_UPDATE [s_AccountBalanceUpdate structure] Server >> Client

[Link] - [Top]
This is an optional message from the Server to Client to provide Account Balance information for a particular 
Trade Account. The server needs to provide a separate message for each Trade Account associated with the logged 
in username if it supports Account Balance updates.

The Server will respond with an ACCOUNT_BALANCE_UPDATE in response to a 
ACCOUNT_BALANCE_REQUEST message. The Server will set the RequestID in the 
ACCOUNT_BALANCE_UPDATE message to match the RequestID in the ACCOUNT_BALANCE_REQUEST 
message.

The Server will periodically send ACCOUNT_BALANCE_UPDATE messages as the Account Balance data 
changes. The frequency of the updates is determined by the Server. Account Balance updates are considered 
automatically subscribed to. When an unsolicited ACCOUNT_BALANCE_UPDATE message is sent, the 
RequestID field will be 0.

When the server is responding with one or more ACCOUNT_BALANCE_UPDATE messages in response to a 
ACCOUNT_BALANCE_REQUEST message, it must not send any unsolicited 
ACCOUNT_BALANCE_UPDATE messages interleaved with the solicited ACCOUNT_BALANCE_UPDATE 
messages in response to the ACCOUNT_BALANCE_REQUEST message. 

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

This is the RequestID which was set in the ACCOUNT_BALANCE_REQUEST that 
this message is in response to.

In the case when this is a periodic unsolicited Account Balance update, RequestID 
must be set to 0, the default.

[double] CashBalance The current cash balance for the account in the currency specified by the 
AccountCurrency field.

[double] 
BalanceAvailableForNe
wPositions

The CashBalance minus the cash required to maintain securities on margin the Trade 
Account currently has.

[char] AccountCurrency ISO Currency Code for the cash values in this message.
[char] TradeAccount The trade account identifier for the Account Balance information.
[double] SecuritiesValue This is the value of all cash and securities as a cash value.
[double] 
MarginRequirement

This is the current cash requirement to maintain securities on margin the Trade 
Account currently has.

[int32] 
TotalNumberMessages

This indicates the total number of Account Balance Update messages when a batch of 
messages is being sent. If there is only one Account Balance Update message being 
sent, this will be 1. Use a value of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be 
set.

[int32] MessageNumber

This indicates the 1-based index of the Account Balance Update message when a batch 
of messages is being sent. If there is only one Account Balance Update message being 
sent, this will be 1. Use a value of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be 
set.

[unsigned int8] 
NoAccountBalances

Set to an integer value of 1 to indicate there are no Account Balances in response to an 
ACCOUNT_BALANCE_REQUEST message.

Otherwise, the Server must leave this at the default of 0. 

The Server is always expected to respond with a single 
ACCOUNT_BALANCE_UPDATE message when there is no 
ACCOUNT_BALANCE_UPDATE message for any Trade Account when the Account 
Balances have been requested by the Client with an 
ACCOUNT_BALANCE_REQUEST message.

When the Server is sending an ACCOUNT_BALANCE_UPDATE message to the 
Client and it is indicating that the balance related fields are all zero, then the 
NoAccountBalances field must be left at the default of 0. It is not used indicate the 
balance related fields are all zero.

This is always set to the default of 0 for an unsolicited 
ACCOUNT_BALANCE_UPDATE .

[unsigned int8] 
Unsolicited

Set to 1 to indicate this is an unsolicited Account Balance Update message. In other 
words, it is a real-time Account Balance Update message which is not an initial 
response to an ACCOUNT_BALANCE_REQUEST message.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

This is the RequestID which was set in the ACCOUNT_BALANCE_REQUEST that 
this message is in response to.

In the case when this is a periodic unsolicited Account Balance update, RequestID 
must be set to 0, the default.

[double] CashBalance The current cash balance for the account in the currency specified by the 
AccountCurrency field.

[double] 
BalanceAvailableForNe
wPositions

The CashBalance minus the cash required to maintain securities on margin the Trade 
Account currently has.

[char] AccountCurrency ISO Currency Code for the cash values in this message.
[char] TradeAccount The trade account identifier for the Account Balance information.
[double] SecuritiesValue This is the value of all cash and securities as a cash value.
[double] 
MarginRequirement

This is the current cash requirement to maintain securities on margin the Trade 
Account currently has.

[int32] 
TotalNumberMessages

This indicates the total number of Account Balance Update messages when a batch of 
messages is being sent. If there is only one Account Balance Update message being 
sent, this will be 1. Use a value of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be 
set.

[int32] MessageNumber

This indicates the 1-based index of the Account Balance Update message when a batch 
of messages is being sent. If there is only one Account Balance Update message being 
sent, this will be 1. Use a value of 1 for an unsolicited message. 

A Client should not rely on this field for an unsolicited message. This is required to be 
set.

[unsigned int8] 
NoAccountBalances

Set to an integer value of 1 to indicate there are no Account Balances in response to an 
ACCOUNT_BALANCE_REQUEST message.

Otherwise, the Server must leave this at the default of 0. 

The Server is always expected to respond with a single 
ACCOUNT_BALANCE_UPDATE message when there is no 
ACCOUNT_BALANCE_UPDATE message for any Trade Account when the Account 
Balances have been requested by the Client with an 
ACCOUNT_BALANCE_REQUEST message.

When the Server is sending an ACCOUNT_BALANCE_UPDATE message to the 
Client and it is indicating that the balance related fields are all zero, then the 
NoAccountBalances field must be left at the default of 0. It is not used indicate the 
balance related fields are all zero.

This is always set to the default of 0 for an unsolicited 
ACCOUNT_BALANCE_UPDATE .

[unsigned int8] 
Unsolicited

Set to 1 to indicate this is an unsolicited Account Balance Update message. In other 
words, it is a real-time Account Balance Update message which is not an initial 
response to an ACCOUNT_BALANCE_REQUEST message.

HISTORICAL_ACCOUNT_BALANCES_REQUEST [ structure] Client >> Server

[Link] - [Top]
This is a message from the Client to the Server to request a history of Cash Balance changes for the specified Trade 
Account.

The Server will respond with multiple HISTORICAL_ACCOUNT_BALANCE_RESPONSE messages or reject 
he request with a message. 

The Server will set the RequestID in the HISTORICAL_ACCOUNT_BALANCE_RESPONSE message to match 
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the RequestID in the HISTORICAL_ACCOUNT_BALANCES_REQUEST.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[int32] RequestID A unique request identifier for this request.

[char] TradeAccount This is a required field. Set to the particular Trade Account for which to request historical 
Account Balance data.

[t_DateTime] 
StartDateTime

Set this to the Date-Time that the server is to send historical cash balance updates starting 
with.

HISTORICAL_ACCOUNT_BALANCES_REJECT [ structure] Server >> Client

[Link] - [Top]
This is a message from the Server to the Client to reject a HISTORICAL_ACCOUNT_BALANCES_REQUEST 
request.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] RequestID The unique request identifier sent in the corresponding request message.

[char] RejectText The text reason the HISTORICAL_ACCOUNT_BALANCES_REQUEST message was 
rejected. 

HISTORICAL_ACCOUNT_BALANCE_RESPONSE [ structure] Server >> Client

[Link] - [Top]
This is a message from the Server to the Client in response to a 
HISTORICAL_ACCOUNT_BALANCES_REQUEST message. 

There is a separate message for each Cash Balance update.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The same RequestID set in the HISTORICAL_ACCOUNT_BALANCES_REQUEST 
message.

[t_DateTimeWithMill
iseconds] DateTime The timestamp of the Cash Balance update.

[double] 
CashBalance The Cash Balance in the currency of the account.

[char] 
AccountCurrency The account currency. This is the standard ISO Currency Code for the currency.

[char] TradeAccount The Trade Account identifier of the Cash Balance update. 
[unsigned uint8] 
IsFinalResponse Set to 1 to indicate if this is the final response. Otherwise, the value is zero.

[unsigned uint8] 
NoAccountBalances

Set to 1 to indicate if there are no historical Cash Balance updates to return in response to a 
HISTORICAL_ACCOUNT_BALANCES_REQUEST. Otherwise, the value is zero.

[char] InfoText Any related information text for the Cash Balance update.
[char] TransactionId The transaction identifier for the Cash Balance update.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The same RequestID set in the HISTORICAL_ACCOUNT_BALANCES_REQUEST 
message.

[t_DateTimeWithMill
iseconds] DateTime The timestamp of the Cash Balance update.

[double] 
CashBalance The Cash Balance in the currency of the account.

[char] 
AccountCurrency The account currency. This is the standard ISO Currency Code for the currency.

[char] TradeAccount The Trade Account identifier of the Cash Balance update. 
[unsigned uint8] 
IsFinalResponse Set to 1 to indicate if this is the final response. Otherwise, the value is zero.

[unsigned uint8] 
NoAccountBalances

Set to 1 to indicate if there are no historical Cash Balance updates to return in response to a 
HISTORICAL_ACCOUNT_BALANCES_REQUEST. Otherwise, the value is zero.

[char] InfoText Any related information text for the Cash Balance update.
[char] TransactionId The transaction identifier for the Cash Balance update.

*Last modified Wednesday, 05th July, 2023.
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• Support
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Login Page - Create Account 
Home >> (Table of Contents) Data and Trading Communications (DTC) Protocol >> DTC Messages and 
Procedures >> Logging Messages

Logging Messages
• USER_MESSAGE
• GENERAL_LOG_MESSAGE

USER_MESSAGE [s_UserMessage structure] Server >> Client

[Link] - [Top]
This message from the Server to the Client is for providing a message to the user.

This message can be sent even before a LOGON_RESPONSE.

Field Name Field Description
[unsigned 
int16] Size The standard message size field. Automatically set by constructor.

[unsigned 
int16] Type The standard message type field. Automatically set by constructor.

[char] 
UserMessage General message to present to user in the Client.

[unsigned 
int8] 
IsPopupMess
age

The default for this is 1 which signifies that the Server would like the Client to present the message 
to the user in a way which will get their attention. Otherwise, set this to 0 to give the message 
lower priority (just add to a log).

GENERAL_LOG_MESSAGE [s_GeneralLogMessage structure] Server >> Client

[Link] - [Top]
This message from the Server to the Client is a message which is to be added to a log file indicating information 
from the server. For example, if there are informational messages to provide during the process of a logon, this can 
be used to send those messages to a Client. A Client should never implement this message as a pop-up type 
message. Instead, it should be treated as a lower-level log type message.

This message can be sent even before a LOGON_RESPONSE is given.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[char] MessageText The message text to the Client which it should add to its log.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.
[char] MessageText The message text to the Client which it should add to its log.

*Last modified Monday, 07th January, 2019.
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Login Page - Create Account 
Home >> (Table of Contents) Data and Trading Communications (DTC) Protocol >> DTC Messages and 
Procedures >> Historical Price Data Messages

Historical Price Data Messages
• HISTORICAL_PRICE_DATA_REQUEST
• HISTORICAL_PRICE_DATA_RESPONSE_HEADER
• HISTORICAL_PRICE_DATA_REJECT
• HISTORICAL_PRICE_DATA_RECORD_RESPONSE
• HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE
• Providing Bid Volume and Ask Volume in Historical Data

HISTORICAL_PRICE_DATA_REQUEST [s_HistoricalPriceDataRequest structure] Client 
>> Server

[Link] - [Top]
This is a message from the Client to the Server for requesting historical price data.

This request can be on the same or a separate network socket connection compared to the streaming market data. 
This is going to be specified by the Server.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Unique integer identifier to identify this request. The historical price data response 
messages from the Server will contain this identifier so they can be matched up with 
the request from the Client. This identifier only needs to be unique to the historical 
price data messages. It can conflict with identifiers used with other classes of 
messages.

[char] Symbol The Symbol historical price data is requested for.
[char] Exchange Optional: The exchange for the Symbol.

[HistoricalDataIntervalEnu
m] RecordInterval

The interval/timeframe of each record for the time range of the historical data 
requested. Can be any of:

• INTERVAL_TICK = 0
• INTERVAL_1_SECOND = 1
• INTERVAL_1_MINUTE = 60
• INTERVAL_1_DAY = 86400
• INTERVAL_1_WEEK = 604800

[t_DateTime] 
StartDateTime

The starting Date-Time for the historical price data returned, if available for the 
specified Symbol. 

If it is not set or set to 0, then this is a request to the Server to return data starting at 
the earliest data available for the Symbol.

[t_DateTime] 
EndDateTime

The ending Date-Time for the historical price data returned.

If it is not set or set to 0, then this is a request to the Server to return data ending at 
the very latest data available for the symbol.

[unsigned int32] 
MaxDaysToReturn

MaxDaysToReturn specifies the maximum number of days of data the Server needs 
to return, if available, counting back from the latest Date-Time of data available for 
the symbol, or counting back from EndDateTime if it is set to a value other than 0.

If MaxDaysToReturn is set to 0, then it is ignored by the Server.

[unsigned int8] 
UseZLibCompression

Set this to 1, to request the Server use ZLib compression in the response when 
returning data. The Server can optionally ignore this if it does not support 
compression or does not want to use compression for any reason.

The HISTORICAL_PRICE_DATA_RESPONSE_HEADER will not be compressed. 
Only the historical price data records themselves.

When receiving a batch of data on the network socket, give it to ZLib. It will respond 
with some uncompressed data and you put that into a buffer and then process as 
many complete historical data messages out of it that you can. Continue with this 
process until finished.

[unsigned int8] 
RequestDividendAdjuste
dStockData

In the case of a stock symbol, setting this to a value of 1 will request dividend 
adjusted data from the Server, if available. It is optional for the Server to support this.

[unsigned int16] Integer_1 A general purpose 2 byte flag field from the Client to the Server which can be used 
for any special purpose the Client and Server require.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID

Unique integer identifier to identify this request. The historical price data response 
messages from the Server will contain this identifier so they can be matched up with 
the request from the Client. This identifier only needs to be unique to the historical 
price data messages. It can conflict with identifiers used with other classes of 
messages.

[char] Symbol The Symbol historical price data is requested for.
[char] Exchange Optional: The exchange for the Symbol.

[HistoricalDataIntervalEnu
m] RecordInterval

The interval/timeframe of each record for the time range of the historical data 
requested. Can be any of:

• INTERVAL_TICK = 0
• INTERVAL_1_SECOND = 1
• INTERVAL_1_MINUTE = 60
• INTERVAL_1_DAY = 86400
• INTERVAL_1_WEEK = 604800

[t_DateTime] 
StartDateTime

The starting Date-Time for the historical price data returned, if available for the 
specified Symbol. 

If it is not set or set to 0, then this is a request to the Server to return data starting at 
the earliest data available for the Symbol.

[t_DateTime] 
EndDateTime

The ending Date-Time for the historical price data returned.

If it is not set or set to 0, then this is a request to the Server to return data ending at 
the very latest data available for the symbol.

[unsigned int32] 
MaxDaysToReturn

MaxDaysToReturn specifies the maximum number of days of data the Server needs 
to return, if available, counting back from the latest Date-Time of data available for 
the symbol, or counting back from EndDateTime if it is set to a value other than 0.

If MaxDaysToReturn is set to 0, then it is ignored by the Server.

[unsigned int8] 
UseZLibCompression

Set this to 1, to request the Server use ZLib compression in the response when 
returning data. The Server can optionally ignore this if it does not support 
compression or does not want to use compression for any reason.

The HISTORICAL_PRICE_DATA_RESPONSE_HEADER will not be compressed. 
Only the historical price data records themselves.

When receiving a batch of data on the network socket, give it to ZLib. It will respond 
with some uncompressed data and you put that into a buffer and then process as 
many complete historical data messages out of it that you can. Continue with this 
process until finished.

[unsigned int8] 
RequestDividendAdjuste
dStockData

In the case of a stock symbol, setting this to a value of 1 will request dividend 
adjusted data from the Server, if available. It is optional for the Server to support this.

[unsigned int16] Integer_1 A general purpose 2 byte flag field from the Client to the Server which can be used 
for any special purpose the Client and Server require.

HISTORICAL_PRICE_DATA_RESPONSE_HEADER 
[s_HistoricalPriceDataResponseHeader structure] Server >> Client

[Link] - [Top]
When a historical price data request is not rejected, this message header will begin the historical price data 
response from the Server. There will be one HISTORICAL_PRICE_DATA_RESPONSE_HEADER message 
sent ahead of the HISTORICAL_PRICE_DATA_RECORD_RESPONSE / 
HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE messages. If the NoRecordsToReturn field is 
nonzero, then there are no further records that will be sent by the Server in response to the request by the Client.

This message is never compressed.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The numeric identifier from the historical price data request that this response 
is in response to.

[HistoricalDataIntervalEnum] 
RecordInterval

The data interval of type HistoricalDataIntervalEnum requested by the 
Client.

[unsigned int8] 
UseZLibCompression

1 = All subsequent messages are using standard ZLib compression. 0 = no 
compression.

[unsigned int8] 
NoRecordsToReturn

If there are no records to return in response to the request and there was no 
error, this will be set to 1.

[float] IntToFloatPriceDivisor This field is no longer used.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The numeric identifier from the historical price data request that this response 
is in response to.

[HistoricalDataIntervalEnum] 
RecordInterval

The data interval of type HistoricalDataIntervalEnum requested by the 
Client.

[unsigned int8] 
UseZLibCompression

1 = All subsequent messages are using standard ZLib compression. 0 = no 
compression.

[unsigned int8] 
NoRecordsToReturn

If there are no records to return in response to the request and there was no 
error, this will be set to 1.

[float] IntToFloatPriceDivisor This field is no longer used.

HISTORICAL_PRICE_DATA_REJECT [s_HistoricalPriceDataReject structure] Server >> 
Client

[Link] - [Top]
When the Server rejects a historical price data request from the Client, a 
HISTORICAL_PRICE_DATA_REJECT message will be sent.

This message is never compressed.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The numeric identifier from the historical price data request that this 
response is in response to.

[char] RejectText Text reason for rejection.
[HistoricalPriceDataRejectReasonCod
eEnum] RejectReasonCode

Integer identifier identifying the reason for the rejection. For the text 
reason, refer to the RejectText field.

[unsigned int16] 
RetryTimeInSeconds

This is an optional field from the Server. This field will normally be zero. 

If a retry is intended to be performed, the server may give an indication of 
how long to wait in seconds. This field indicates that. 

This field is not recommended to be used. If it is used, it is really an 
indication of a substandard Server. 

HISTORICAL_PRICE_DATA_RECORD_RESPONSE 
[s_HistoricalPriceDataRecordResponse structure] Server >> Client

[Link] - [Top]
The HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE message is used when the RecordInterval 
field in a historical data request message is set to a value greater than INTERVAL_TICK. For example, if the 
RecordInterval is INTERVAL_1_MINUTE, then a message of this type will contain data for a 1 minute 
timeframe with a start time specified by the StartDateTime field.

Even when RecordInterval is INTERVAL_TICK, the 
HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE message can still be used instead of 
HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE. 

This message can be part of a compressed series of messages of this same type, if the Client requested compression 
be used.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] 
RequestID The numeric identifier from the historical price data request that this response is in response to.

[t_DateTime] 
StartDateTime

The starting Date-Time in UTC of the data record in this message. 

It is part of the DTC Protocol specification that this must be the starting Date-Time of the data 
record.

[double] 
OpenPrice The Open price of the data record in this message.

[double] 
HighPrice

The High price of the data record in this message.

In the case where NumTrades is 1, the HighPrice field can be the Ask/Offer price at the time of 
the trade. In this case the OpenPrice field needs to be 0 in this case.

[double] 
LowPrice

The Low price of the data record in this message.

In the case where NumTrades is 1, the LowPrice field can be the Bid price at the time of the 
trade. In this case the OpenPrice field needs to be 0 in this case.

[double] 
LastPrice The Last price of the data record in this message.

[double] Volume The Volume of this data record of this message.
(union) 
[unsigned int32] 
OpenInterest 
[unsigned int32] 
NumTrades 

The Open Interest or Number of Trades of this data record in this message.

[double] 
BidVolume

The volume of trades at the bid price or lower of the data record in this message.

In the case where this message consists of a single trade, if the trade was at the Ask, then 
BidVolume must be zero.

This is the volume of the trades, where the aggressor of the trade was the seller.

[double] 
AskVolume

The volume of trades at the ask price or higher of the data record in this message.

In the case where this message consists of a single trade, if the trade was at the Bid, then 
AskVolume must be zero.

This is the volume of the trades, where the aggressor of the trade was the buyer.

[unsigned int8] 
IsFinalRecord

Set to 1 to indicate final record in response to the historical price data request. 

The default is 0 meaning there are more records to follow.
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Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type The standard message type field. Automatically set by constructor.

[int32] 
RequestID The numeric identifier from the historical price data request that this response is in response to.

[t_DateTime] 
StartDateTime

The starting Date-Time in UTC of the data record in this message. 

It is part of the DTC Protocol specification that this must be the starting Date-Time of the data 
record.

[double] 
OpenPrice The Open price of the data record in this message.

[double] 
HighPrice

The High price of the data record in this message.

In the case where NumTrades is 1, the HighPrice field can be the Ask/Offer price at the time of 
the trade. In this case the OpenPrice field needs to be 0 in this case.

[double] 
LowPrice

The Low price of the data record in this message.

In the case where NumTrades is 1, the LowPrice field can be the Bid price at the time of the 
trade. In this case the OpenPrice field needs to be 0 in this case.

[double] 
LastPrice The Last price of the data record in this message.

[double] Volume The Volume of this data record of this message.
(union) 
[unsigned int32] 
OpenInterest 
[unsigned int32] 
NumTrades 

The Open Interest or Number of Trades of this data record in this message.

[double] 
BidVolume

The volume of trades at the bid price or lower of the data record in this message.

In the case where this message consists of a single trade, if the trade was at the Ask, then 
BidVolume must be zero.

This is the volume of the trades, where the aggressor of the trade was the seller.

[double] 
AskVolume

The volume of trades at the ask price or higher of the data record in this message.

In the case where this message consists of a single trade, if the trade was at the Bid, then 
AskVolume must be zero.

This is the volume of the trades, where the aggressor of the trade was the buyer.

[unsigned int8] 
IsFinalRecord

Set to 1 to indicate final record in response to the historical price data request. 

The default is 0 meaning there are more records to follow.

HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE 
[s_HistoricalPriceDataTickRecordResponse structure] Server >> Client

[Link] - [Top]
This is the response message when the RecordInterval field in a historical data request message is set to 
INTERVAL_TICK.

If the Server does not support 1 Tick historical data or does not have 1 Tick historical data for the specified time 
period, it can respond with HISTORICAL_PRICE_DATA_RECORD_RESPONSE messages instead. The Server 
must only respond with messages of one type in response to a particular historical price data request.

This message can be part of a compressed series of messages of this same type, if the Client requested compression 
be used.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The numeric identifier from the historical price data request that this response 
is in response to.

[t_DateTimeWithMilliseconds] 
DateTime The Date-Time of the trade. 

[AtBidOrAskEnum] AtBidOrAsk This indicates whether the trade occurred at the Bid price or lower or at the 
Ask price or higher.

[double] Price The price of the trade.
[double] Volume The volume of the trade.

[unsigned int8] IsFinalRecord
Set to 1 to indicate final record in response to the historical price data request. 

The default is 0 meaning there are more records to follow.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.
[unsigned int16] Type The standard message type field. Automatically set by constructor.

[int32] RequestID The numeric identifier from the historical price data request that this response 
is in response to.

[t_DateTimeWithMilliseconds] 
DateTime The Date-Time of the trade. 

[AtBidOrAskEnum] AtBidOrAsk This indicates whether the trade occurred at the Bid price or lower or at the 
Ask price or higher.

[double] Price The price of the trade.
[double] Volume The volume of the trade.

[unsigned int8] IsFinalRecord
Set to 1 to indicate final record in response to the historical price data request. 

The default is 0 meaning there are more records to follow.

Providing Bid Volume and Ask Volume in Historical Data

[Link] - [Top]
There are different ways of providing volume of trades that have occurred at the Bid price, and volume of the 
trades that have occurred at the Ask price, in the historical price data response messages.

One way of doing this, is to use the HISTORICAL_PRICE_DATA_RECORD_RESPONSE message to provide 
tick by tick data. Follow the instructions below.

• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::OpenPrice to 0.
• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::HighPrice to the Ask/Offer price at the time 

of the trade.
• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::LowPrice to the Bid price at the time of the 

trade.
• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::LastPrice to the trade price.
• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::NumTrades to 1.
• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::Volume to the volume or quantity of the 

trade.
• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::BidVolume to the volume of the trade, if it 

occurred at the Bid. If you want to let the Client make this determination of whether the trade occurred at 
the bid or ask, then set this to 0.

• Set HISTORICAL_PRICE_DATA_RECORD_RESPONSE::AskVolume to the volume of the trade, if it 
occurred at the Ask. If you want to let the Client make this determination of whether the trade occurred at 
the bid or ask, then set this to 0.

Example of how fields need to be set in the HISTORICAL_PRICE_DATA_RECORD_RESPONSE message.

• DTC::t_DateTimeWithMicrosecondsInt StartDateTime = 1640995200000000 (2022-1-1 00:00:00UTC)
• double OpenPrice = 0
• double HighPrice = 101.8
• double LowPrice = 101.7
• double LastPrice = 101.8
• double Volume = 10
• uint32_t NumTrades = 1
• double BidVolume = 0
• double AskVolume = 0
• uint8_t IsFinalRecord = 0

The above will mean the DTC client will set the AskVolume to 10. 

*Last modified Thursday, 26th May, 2022.
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◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Data and Trading Communications (DTC) Protocol >> DTC Messages and 
Procedures >> Sierra Chart Custom

Sierra Chart Custom
• HISTORICAL_TRADES_REQUEST
• HISTORICAL_TRADES_RESPONSE
• HISTORICAL_TRADES_REJECT
• REPLAY_CHART_DATA
• REPLAY_CHART_DATA_PERFORM_ACTION
• REPLAY_CHART_DATA_STATUS

HISTORICAL_TRADES_REQUEST [s_HistoricalTradesRequest structure] Client >> 
Server

[Link] - [Top]
This is a message from the Client to the Server to request trades for a given symbol and trade account. A trade 
consists of an opening trade order fill and a closing trade order fill which constitute a single trade. 

A trade can be long or short.

Field Name Field Description
[unsigned int16] 
Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type

The standard message type field. Automatically set by constructor.

Value: 10100.

[int32] RequestID A unique request identifier. The Server will return the same identifier in the 
HISTORICAL_TRADES_RESPONSE response.

[char] Symbol Leave empty if want all trades for all symbols for the specified TradeAccount. Otherwise, 
request trades for given Symbol identifier.

[char] 
TradeAccount This specifies the particular Trade Account to request trades for. 

[t_DateTime] 
StartDateTime

The StartDateTime field specifies to the Server to return trades starting with the date-time 
specified.

HISTORICAL_TRADES_RESPONSE [s_HistoricalTradesResponse structure] Server >> 
Client

[Link] - [Top]
This is a message from the Server to the Client providing an individual trade in response to a 
HISTORICAL_TRADES_REQUEST message.

The Server is expected to send this message to the Client in response to a HISTORICAL_TRADES_REQUEST 
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message even when there are no trades to return.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

Value: 10102. 

[int32] RequestID The RequestID specified in the HISTORICAL_TRADES_REQUEST message 
from the Client.

[char] Symbol The symbol the trade is for.
[char] TradeAccount This is the trade account that the trade associated with.
[t_DateTime] EntryDateTime This is the Date and Time of the trade entry.
[t_DateTime] ExitDateTime This is the Date and Time of the trade exit.
[double] EntryPrice This is the price of the trade entry.
[double] ExitPrice This is the price of the trade entry.
[BuySellEnum] TradeType The side for the entry fill. Either Buy or Sell. 
[double] EntryQuantity This is the quantity of the trade entry.
[double] ExitQuantity This is the quantity of the trade exit.
[double] MaxOpenQuantity This is the maximum quantity of the trade.
[double] ClosedProfitLoss This is the profit/loss for the trade.
[double] 
MaximumOpenPositionLoss This is the maximum loss during the life of the trade.

[double] 
MaximumOpenPositionProfit This is the maximum profit during the life of the trade. 

[double] Commission This is the commission for the trade.

HISTORICAL_TRADES_REJECT [s_HistoricalTradesReject structure] Server >> Client

[Link] - [Top]
If the Server is unable to serve the request for a HISTORICAL_TRADES_REQUEST message received, for a 
reason other than there not being any historical trades, then send this message to the Client.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] 
Type

The standard message type field. Automatically set by constructor.

Value: 10101.

[int32] RequestID This is set to the RequestID field sent in the HISTORICAL_TRADES_REQUEST 
message.

[char] RejectText Free-form text indicating the reason for rejection.

REPLAY_CHART_DATA [s_ReplayChartData structure] Client >> Server

[Link] - [Top]
The REPLAY_CHART_DATA message is used to request the replay of data which is sent over the DTC Protocol 
Server port.

The replay data is sent using the HISTORICAL_PRICE_DATA_RECORD_RESPONSE message.

The data is served from the historical Intraday data file for the symbol. Only the data that is contained within the 
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existing historical Intraday data file for the symbol will be served. 

It is possible also to submit ordersthrough the DTC Server for the symbol being replayed that will be filled using 
the pricing from this replaying data. When submitting an order to the DTC Server, it is necessary to associate it 
with the replaying data for it to fill using that replaying data. The following fields need to be set on the submitted 
order:

• TradeAccount: Must match the TradeAccount field specified with the REPLAY_CHART_DATA 
message.

• ForDataReplay: Set to 1. Currently only supported with JSON encoding.
• ReplaySymbol: Must match the Symbol field specified with the REPLAY_CHART_DATA message. 

Currently only supported with JSON encoding.
• SubAccountIdentifier: Must match the SubAccountIdentifier field specified with the 

REPLAY_CHART_DATA message. Currently only supported with JSON encoding.
It is also supported to submit option orders that will be filled using option price data generated from this replaying 
data. The option prices are calculated using the standard Black Scholes model. 

The options symbol format is [Underlying]-[Strike]-[CP (Call or Put)]-[YYYYMM]-STK_OPT-[Exchange 
(optional)].

It is also supported to submit options spread orders where the Symbol is formatted using the Custom Calculated 
Symbols format. Therefore, these symbols must be entered into the Sierra Chart Global Symbol Settings as 
documented on the Custom Calculated Symbols page. 

Field Name Field Description

[unsigned int16] Size The standard message size field. Automatically set by 
constructor.

[unsigned int16] Type
The standard message type field. Automatically set by 
constructor.

Value: 10104.
[unsigned int32] RequestID A unique request identifier for the replay session.
[char] Symbol The symbol to be replayed.

[char] TradeAccount The trade account identifier that submitted orders using the 
replay data are associated with.

[char] TimeZone

The time zone as a POSIX text string. Example: 
"EST-05EDT+01,M3.2.0/02:00,M11.1.0/02:00".

The time zone applies to the following fields: 
StartDateTimeForInitialData, StartDateTime, 
StopDateTime, SessionBeginTimeInSeconds, 
SessionEndTimeInSeconds.

[t_DateTimeWithMilliseconds] 
StartDateTimeForInitialData

The data replay functionality supports sending initial data 
immediately without any delay and without any regard to the 
replay speed. This field specifies the starting Date-Time for that 
data.

The time zone of this field is according to the TimeZone field. 

[t_DateTimeWithMilliseconds] StartDateTime
The starting Date-Time of the data to be replayed. This data is 
replayed according to the ReplaySpeed variable.

The time zone of this field is according to the TimeZone field. 

[t_DateTimeWithMilliseconds] StopDateTime
The last or final Date-Time of the data to be replayed. The 
replaying data stops at this Date-Time.

The time zone of this field is according to the TimeZone field. 

[unsigned int16] SessionBeginTimeInSeconds

The session begin time for historical data price records during 
the replay generated according to the BarTimeInSeconds field. 

This is an seconds since midnight. Valid values are 0 to 86399. 

For example, if this is set to 0, then the underlying trade data, 
beginning at midnight will be used to generate historical data 
price records.

The time zone of this field is according to the TimeZone field. 

[unsigned int16] SessionEndTimeInSeconds

The session end time for historical data price records during the 
replay generated according to the BarTimeInSeconds field. 

This is an seconds since midnight. Valid values are 0 to 86399. 

For example, if this is set to 86399, then the underlying trade 
data up until the end of the day (23:59:59.999) will be used to 
generate historical data price records.

The time zone of this field is according to the TimeZone field. 
[float] ReplaySpeed The speed of the replay. This value can be .1 to 100000. 

[int32] BarTimeInSeconds
The replay data is transmitted in specific timeframe sub-units of 
data. This field is the timeframe of the sub-unit of data in 
seconds.

[unsigned int8] 
PauseReplayAfterInitialDataSent

When PauseReplayAfterInitialDataSent is set to 1, then when 
the data beginning with the StartDateTimeForInitialData field 
is sent to the Client, then the replay will be paused at the 
StartDateTime field Date-Time.

[unsigned int8] UseSavedPriorState

When a replay is started using the message 
REPLAY_CHART_DATA, and if the Client closes the 
connection before the replay finishes, then the prior state is 
remembered. This data includes the last served Date-Time and 
the SubAccountIdentifier field. 

When UseSavedPriorState is set to 1 and the prior replay did 
not finish, then the replay will will continue from the last 
previously served Date-Time and the SubAccountIdentifier will 
remain the same and will override any new 
SubAccountIdentifier specified with the 
REPLAY_CHART_DATA message.

[float] SymbolVolatility Used to calculate option prices.
[float] InterestRate Used to calculate option prices.

[int32] 
NumberOfOrdersToTriggerFinishToStopDa
teTime

If this is a nonzero value, then after this number of orders is 
submitted during a replay session, the replay will complete 
automatically quickly until the specified StopDateTime field.

To not use this feature, set this field to 0 which is the default.

[int32] 
MaximumNumberOfOrdersPerReplaySessio
n

If this is set to a nonzero number, it represents the maximum 
maximum number of orders that can be submitted during the 
replay session. When this number is reached, the replay 
immediately completes.

[int32] 
NumberOfDaysForInitialDataFromBeforeL
astSavedDateTime

When starting a replay that did not previously finish, this 
specifies the number of days of data for the symbol, before the 
last saved Date-Time of the prior replay, that will be immediately 
sent.

[unsigned int32] SubAccountIdentifier

A number from 1 to the maximum value of an integer specifying 
an identifier which associates trading activity, which includes 
order fills, performed with the replaying data. 

This additional identifier is in addition to the TradeAccount.

[int32] OptionsPriceSendIntervalInSeconds

This specifies the send interval in seconds when sending option 
prices generated from the underlying replay data. Option prices 
are only generated, for option orders submitted in relation to the 
replaying data.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2c13.html?page=doc/DTCMessages_OrderEntryModificationMessages.php#Messages-SUBMIT_NEW_SINGLE_ORDER
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index2c13.html?page=doc/DTCMessages_OrderEntryModificationMessages.php#Messages-SUBMIT_NEW_SINGLE_ORDER
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index479a.html?page=doc/CustomCalculatedSymbols.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index479a.html?page=doc/CustomCalculatedSymbols.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#char
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTimeWithMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTimeWithMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#t_DateTimeWithMilliseconds
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int16
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#float
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsignedint8
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#float
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#float
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#unsigned_int32
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexe379.html?page=doc/DTCMessageDocumentation.php#int32


Field Name Field Description

[unsigned int16] Size The standard message size field. Automatically set by 
constructor.

[unsigned int16] Type
The standard message type field. Automatically set by 
constructor.

Value: 10104.
[unsigned int32] RequestID A unique request identifier for the replay session.
[char] Symbol The symbol to be replayed.

[char] TradeAccount The trade account identifier that submitted orders using the 
replay data are associated with.

[char] TimeZone

The time zone as a POSIX text string. Example: 
"EST-05EDT+01,M3.2.0/02:00,M11.1.0/02:00".

The time zone applies to the following fields: 
StartDateTimeForInitialData, StartDateTime, 
StopDateTime, SessionBeginTimeInSeconds, 
SessionEndTimeInSeconds.

[t_DateTimeWithMilliseconds] 
StartDateTimeForInitialData

The data replay functionality supports sending initial data 
immediately without any delay and without any regard to the 
replay speed. This field specifies the starting Date-Time for that 
data.

The time zone of this field is according to the TimeZone field. 

[t_DateTimeWithMilliseconds] StartDateTime
The starting Date-Time of the data to be replayed. This data is 
replayed according to the ReplaySpeed variable.

The time zone of this field is according to the TimeZone field. 

[t_DateTimeWithMilliseconds] StopDateTime
The last or final Date-Time of the data to be replayed. The 
replaying data stops at this Date-Time.

The time zone of this field is according to the TimeZone field. 

[unsigned int16] SessionBeginTimeInSeconds

The session begin time for historical data price records during 
the replay generated according to the BarTimeInSeconds field. 

This is an seconds since midnight. Valid values are 0 to 86399. 

For example, if this is set to 0, then the underlying trade data, 
beginning at midnight will be used to generate historical data 
price records.

The time zone of this field is according to the TimeZone field. 

[unsigned int16] SessionEndTimeInSeconds

The session end time for historical data price records during the 
replay generated according to the BarTimeInSeconds field. 

This is an seconds since midnight. Valid values are 0 to 86399. 

For example, if this is set to 86399, then the underlying trade 
data up until the end of the day (23:59:59.999) will be used to 
generate historical data price records.

The time zone of this field is according to the TimeZone field. 
[float] ReplaySpeed The speed of the replay. This value can be .1 to 100000. 

[int32] BarTimeInSeconds
The replay data is transmitted in specific timeframe sub-units of 
data. This field is the timeframe of the sub-unit of data in 
seconds.

[unsigned int8] 
PauseReplayAfterInitialDataSent

When PauseReplayAfterInitialDataSent is set to 1, then when 
the data beginning with the StartDateTimeForInitialData field 
is sent to the Client, then the replay will be paused at the 
StartDateTime field Date-Time.

[unsigned int8] UseSavedPriorState

When a replay is started using the message 
REPLAY_CHART_DATA, and if the Client closes the 
connection before the replay finishes, then the prior state is 
remembered. This data includes the last served Date-Time and 
the SubAccountIdentifier field. 

When UseSavedPriorState is set to 1 and the prior replay did 
not finish, then the replay will will continue from the last 
previously served Date-Time and the SubAccountIdentifier will 
remain the same and will override any new 
SubAccountIdentifier specified with the 
REPLAY_CHART_DATA message.

[float] SymbolVolatility Used to calculate option prices.
[float] InterestRate Used to calculate option prices.

[int32] 
NumberOfOrdersToTriggerFinishToStopDa
teTime

If this is a nonzero value, then after this number of orders is 
submitted during a replay session, the replay will complete 
automatically quickly until the specified StopDateTime field.

To not use this feature, set this field to 0 which is the default.

[int32] 
MaximumNumberOfOrdersPerReplaySessio
n

If this is set to a nonzero number, it represents the maximum 
maximum number of orders that can be submitted during the 
replay session. When this number is reached, the replay 
immediately completes.

[int32] 
NumberOfDaysForInitialDataFromBeforeL
astSavedDateTime

When starting a replay that did not previously finish, this 
specifies the number of days of data for the symbol, before the 
last saved Date-Time of the prior replay, that will be immediately 
sent.

[unsigned int32] SubAccountIdentifier

A number from 1 to the maximum value of an integer specifying 
an identifier which associates trading activity, which includes 
order fills, performed with the replaying data. 

This additional identifier is in addition to the TradeAccount.

[int32] OptionsPriceSendIntervalInSeconds

This specifies the send interval in seconds when sending option 
prices generated from the underlying replay data. Option prices 
are only generated, for option orders submitted in relation to the 
replaying data.
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Field Name Field Description

[unsigned int16] Size The standard message size field. Automatically set by 
constructor.

[unsigned int16] Type
The standard message type field. Automatically set by 
constructor.

Value: 10104.
[unsigned int32] RequestID A unique request identifier for the replay session.
[char] Symbol The symbol to be replayed.

[char] TradeAccount The trade account identifier that submitted orders using the 
replay data are associated with.

[char] TimeZone

The time zone as a POSIX text string. Example: 
"EST-05EDT+01,M3.2.0/02:00,M11.1.0/02:00".

The time zone applies to the following fields: 
StartDateTimeForInitialData, StartDateTime, 
StopDateTime, SessionBeginTimeInSeconds, 
SessionEndTimeInSeconds.

[t_DateTimeWithMilliseconds] 
StartDateTimeForInitialData

The data replay functionality supports sending initial data 
immediately without any delay and without any regard to the 
replay speed. This field specifies the starting Date-Time for that 
data.

The time zone of this field is according to the TimeZone field. 

[t_DateTimeWithMilliseconds] StartDateTime
The starting Date-Time of the data to be replayed. This data is 
replayed according to the ReplaySpeed variable.

The time zone of this field is according to the TimeZone field. 

[t_DateTimeWithMilliseconds] StopDateTime
The last or final Date-Time of the data to be replayed. The 
replaying data stops at this Date-Time.

The time zone of this field is according to the TimeZone field. 

[unsigned int16] SessionBeginTimeInSeconds

The session begin time for historical data price records during 
the replay generated according to the BarTimeInSeconds field. 

This is an seconds since midnight. Valid values are 0 to 86399. 

For example, if this is set to 0, then the underlying trade data, 
beginning at midnight will be used to generate historical data 
price records.

The time zone of this field is according to the TimeZone field. 

[unsigned int16] SessionEndTimeInSeconds

The session end time for historical data price records during the 
replay generated according to the BarTimeInSeconds field. 

This is an seconds since midnight. Valid values are 0 to 86399. 

For example, if this is set to 86399, then the underlying trade 
data up until the end of the day (23:59:59.999) will be used to 
generate historical data price records.

The time zone of this field is according to the TimeZone field. 
[float] ReplaySpeed The speed of the replay. This value can be .1 to 100000. 

[int32] BarTimeInSeconds
The replay data is transmitted in specific timeframe sub-units of 
data. This field is the timeframe of the sub-unit of data in 
seconds.

[unsigned int8] 
PauseReplayAfterInitialDataSent

When PauseReplayAfterInitialDataSent is set to 1, then when 
the data beginning with the StartDateTimeForInitialData field 
is sent to the Client, then the replay will be paused at the 
StartDateTime field Date-Time.

[unsigned int8] UseSavedPriorState

When a replay is started using the message 
REPLAY_CHART_DATA, and if the Client closes the 
connection before the replay finishes, then the prior state is 
remembered. This data includes the last served Date-Time and 
the SubAccountIdentifier field. 

When UseSavedPriorState is set to 1 and the prior replay did 
not finish, then the replay will will continue from the last 
previously served Date-Time and the SubAccountIdentifier will 
remain the same and will override any new 
SubAccountIdentifier specified with the 
REPLAY_CHART_DATA message.

[float] SymbolVolatility Used to calculate option prices.
[float] InterestRate Used to calculate option prices.

[int32] 
NumberOfOrdersToTriggerFinishToStopDa
teTime

If this is a nonzero value, then after this number of orders is 
submitted during a replay session, the replay will complete 
automatically quickly until the specified StopDateTime field.

To not use this feature, set this field to 0 which is the default.

[int32] 
MaximumNumberOfOrdersPerReplaySessio
n

If this is set to a nonzero number, it represents the maximum 
maximum number of orders that can be submitted during the 
replay session. When this number is reached, the replay 
immediately completes.

[int32] 
NumberOfDaysForInitialDataFromBeforeL
astSavedDateTime

When starting a replay that did not previously finish, this 
specifies the number of days of data for the symbol, before the 
last saved Date-Time of the prior replay, that will be immediately 
sent.

[unsigned int32] SubAccountIdentifier

A number from 1 to the maximum value of an integer specifying 
an identifier which associates trading activity, which includes 
order fills, performed with the replaying data. 

This additional identifier is in addition to the TradeAccount.

[int32] OptionsPriceSendIntervalInSeconds

This specifies the send interval in seconds when sending option 
prices generated from the underlying replay data. Option prices 
are only generated, for option orders submitted in relation to the 
replaying data.

REPLAY_CHART_DATA_PERFORM_ACTION [s_ReplayChartDataPerformAction 
structure] Client >> Server

[Link] - [Top]
The REPLAY_CHART_DATA_PERFORM_ACTION message is used to subsequently control the replay after 
it has been started with the REPLAY_CHART_DATA message.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

Value: 10105.
[unsigned int32] 
RequestID A unique request ID value for this request.

[ReplayChartDataActionE
num (int32)] Action

Can be one of the following values.

• REPLAY_CHART_DATA_ACTION_NONE = 0
• REPLAY_CHART_DATA_ACTION_STOP = 1
• REPLAY_CHART_DATA_ACTION_PAUSE = 2
• REPLAY_CHART_DATA_ACTION_RESUME = 3
• REPLAY_CHART_DATA_ACTION_FINISH = 4
• REPLAY_CHART_DATA_ACTION_CHANGE_SPEED = 5

[float] ReplaySpeed The new replay speed if the speed is being changed when the Action field is set to 
REPLAY_CHART_DATA_ACTION_CHANGE_SPEED = 5.

REPLAY_CHART_DATA_STATUS [s_ReplayChartDataStatus structure] Server >> Client

[Link] - [Top]
The REPLAY_CHART_DATA_STATUS message is from the Server to the Client indicating the status of the 
replay started with the REPLAY_CHART_DATA message.

Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

Value: 10106.

[unsigned int32] RequestID The request identifier (RequestID) specified in the 
REPLAY_CHART_DATAmessage.

[char] ErrorMessage An optional error message text field in the case of an error 
(Status=REPLAY_CHART_DATA_STATUS_ERROR).

[ReplayChartDataStatusEnum 
(int32)] Status

Can be one of the following values.

• REPLAY_CHART_DATA_STATUS_UNSET = 0
• REPLAY_CHART_DATA_STATUS_STARTED = 1
• REPLAY_CHART_DATA_STATUS_ERROR = 2
• REPLAY_CHART_DATA_STATUS_COMPLETE = 3

[unsigned int32] 
SubAccountIdentifier The SubAccountIdentifier specified in the REPLAY_CHART_DATA message.
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Field Name Field Description
[unsigned int16] Size The standard message size field. Automatically set by constructor.

[unsigned int16] Type
The standard message type field. Automatically set by constructor.

Value: 10106.

[unsigned int32] RequestID The request identifier (RequestID) specified in the 
REPLAY_CHART_DATAmessage.

[char] ErrorMessage An optional error message text field in the case of an error 
(Status=REPLAY_CHART_DATA_STATUS_ERROR).

[ReplayChartDataStatusEnum 
(int32)] Status

Can be one of the following values.

• REPLAY_CHART_DATA_STATUS_UNSET = 0
• REPLAY_CHART_DATA_STATUS_STARTED = 1
• REPLAY_CHART_DATA_STATUS_ERROR = 2
• REPLAY_CHART_DATA_STATUS_COMPLETE = 3

[unsigned int32] 
SubAccountIdentifier The SubAccountIdentifier specified in the REPLAY_CHART_DATA message.

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
For a test Client for DTC Protocol Server development, use the Sierra Chart charting and trading platform. 

Refer to the Test Client Instructions below.

The DTC "Test Client" as it is called, is the primary DTC Service Client within Sierra Chart to connect to DTC 
Protocol compatible servers to access market Data and Trading. So it can be used for test purposes for the initial 
development of a DTC Protocol Server, and also after the development is done, for production use. It is the same 
whether for development or production. 

Sierra Chart also has a full DTC Protocol Server within the Sierra Chart program. Therefore, Sierra Chart can be 
both used as a Test Client and Server for the DTC Protocol. 
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Test Client instructions

[Link] - [Top]
Sierra Chart is a fully compatible DTC Protocol Client.

To use Sierra Chart as a DTC Protocol test Client, follow these instructions:

1. Create a Sierra Chart account if you do not already have one. 
2. Download and install Sierra Chart.
3. If you are developing a DTC Server for general public use, then contact [Java Script is required to view 

the email address. Enable Java Script] with your Sierra Chart Account Name and request that your 
account be activated for free access for DTC Protocol development.

4. Log into Sierra Chart with your Sierra Chart Account Name and Password.
5. Select Global Settings >> Data/Trade Service Settings on the Sierra Chart menu.
6. Set the Service to DTC Service. This fully supports the DTC Protocol as a Client and can be used to 

establish a connection to a DTC Protocol compliant Server for testing.
7. Set Connection Details >> Server Address to the IP and port number of the DTC Server. Format: 

Address:Port. Multiple addresses can be separated by a comma (,) and at every connection the next 
address in the list will be used. 

The Port number is required when connecting to a remote server. The port number is optional when 
connecting to a local server which is started as an executable program. If a port is specified, that will be a 
port which is used to connect to the Server whether it is local or remote. If the Port is not specified, then 
Sierra Chart will determine a Port when connecting to a local server executable program and pass it to the 
program on the commandline as a parameter. Example: /Port:1234. 

8. The Sierra Chart Test Client supports non-TLS and TLS connections. TLS connections use Open SSL. Set 
Connection Details >> Use TLS to True to use a TLS connection. TLS version 1.2 is used. This is 
supported in version 1295 and higher of Sierra Chart.

9. The Sierra Chart Test Client does not support ZLib compression for historical price data on the primary 
DTC Protocol connection used for market data or trading. It is necessary to use a separate historical data 
connection for compression. In this case set Use Separate Historical Data Connection to True to use a 
separate connection.

10. Set the Primary Connection Encoding to the encoding that you want to use for the primary connection. 

If the DTC Server is going to only support one encoding and both the client and server can agree ahead of 
time on that encoding, then enable Skip Encoding Request for Primary Connection (version 1769 and 
higher). In this case, the server does not need to support the DTC Encoding Request message. 

Otherwise, it is necessary that the Server has implemented support for the Encoding Request message.
11. If the server does not require a logon message, then enable Skip Logon Request for Primary Connection. 

This is supported in version 1769 and higher.
12. Set the other Service Settings as required.
13. Connection Details >> Executable File: If you want Sierra Chart to run a server executable file upon 

connection, then specify the path and filename to the server executable in the Connection Details >> 
Executable File box. The Server program will need to listen for a network connection on the specified Port. 

The format is: [absolute or relative path to executable server program]/[filename.exe]. 
14. Press OK.
15. To connect to the DTC Server, select File >> Connect to Data Feed .
16. If the DTC Server has set TradingIsSupported to a nonzero number in the LOGIN_RESPONSE message, 

then after 5 seconds, the DTC Server will receive the following request messages from the Client: 
OPEN_ORDERS_REQUEST, HISTORICAL_ORDER_FILLS_REQUEST, 
CURRENT_POSITIONS_REQUEST. 

HISTORICAL_ORDER_FILLS_REQUEST is only sent once upon the connection and will not be sent 
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again during the connection to the Server. The other messages can be received by the Server at any later 
time during the connection. 

You can cause them to be sent by selecting Trade >> Refresh Trade Data from Service. 
17. To open a chart File >> Find Symbol. Manually type a symbol into the Selected Symbol box and press 

Open Intraday Chart or Open Historical Chart. This will cause the following messages to be sent to the 
DTC server:

1. SECURITY_DEFINITION_FOR_SYMBOL_REQUEST
2. MARKET_DATA_REQUEST
3. HISTORICAL_PRICE_DATA_REQUEST

18. To perform trading, disable Trade Simulation by removing the checkmark from Trade >> Trade 
Simulation Mode On. For further instructions, refer to Overview of Trading. 

19. Refer to the Trade Window documentation to submit an order.

Notes

[Link] - [Top]
At this time the s_HistoricalPriceDataResponseTrailer message is not yet supported in Sierra Chart by either the 
Server or the Client.

It is recommended in Global Settings >> Data/Trade Service Settings >> Service Settings for the DTC Server, 
that you specify a separate connection for historical data. 

This will download data on a separate thread. So you need to handle historical data with a separate network socket 
on your server side. This is really the only proper way to process large amounts of historical data. Otherwise, the 
interface of Sierra Chart can freeze when processing historical data.

In Sierra Chart when you have set Global Settings >> Data/Trade Service Settings >> Primary Connection 
Always Supports Historical Data to True, then whether the message field 
s_LogonResponse::HistoricalPriceDataSupported is set to true1 or not, historical data will be considered to be still 
supported by the primary server connected to. 

Populating Symbol List in Sierra Chart

[Link] - [Top]
It is supported to add symbols that a DTC Server provides market data and trading support for, to Sierra Chart so 
they can be found by the user. And so that the settings for those symbols are known by Sierra Chart when Sierra 
Chart is started, before Sierra Chart connects to the DTC Server.

This is supported by sending an unsolicited SECURITY_DEFINITION_RESPONSE message to Sierra Chart for 
each symbol you want to add to Sierra Chart.

This can be done after the Logon process from the Client to the Server is complete.

For each security definition that is sent unsolicited to Sierra Chart, this will cause the symbol and the associated 
settings to be added to Global Settings >> Symbol Settings. 

The symbols will be listed in the Find Symbol window which is opened through File >> Find Symbol.

When sending the Security Definition, set the fields of that message as follows:

• RequestID: This must be set to 0 to cause the Security Definition data to be inserted into the Global 
Symbol Settings. 

• Symbol: This needs to be set to the symbol.
• Exchange: Sierra Chart combines the Symbol and Exchange into one text string by using a delimiter. 

Format example: Symbol-Exchange. If the Exchange field is set, then set the delimiter you want Sierra 
Chart to use through the SymbolExchangeDelimiter field in the LOGON_RESPONSE message. 
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• Description: This is recommended to be set.
• MinPriceIncrement: This needs to be set.
• PriceDisplayFormat: This needs to be set.
• CurrencyValuePerIncrement: This is recommended to be set.
• IsFinalMessage: Set this to 0. For the final security definition sent, set this to 1. If there is only one security 

definition sent, then set this to 1.
• OrderIntPriceMultiplier: Not used.
• MarketDataIntPriceDivisor: Not used.
• UnderlyingSymbol: Not used.

*Last modified Wednesday, 03rd January, 2024.
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Introduction

[Link] - [Top]
Sierra Chart provides a full DTC Protocol, server for market data and for trading. This is a TCP/IP socket based 
server.

Multiple client connections are supported. The connection can be from any IP address and this is controllable 
within Sierra Chart.

With the DTC Protocol Server, all trading related messages are fully supported. Both non-simulated and simulated 
trading is supported when using the DTC Protocol Server. For proper support for both of these, make sure you are 
running a current version of Sierra Chart.

All of the encoding methods supported by the DTC Protocol are supported by the DTC Protocol Server in Sierra 
Chart. 

The DTC Protocol historical data server port now supports all DTC Encodings as of version 1558.
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Server Usage

[Link] - [Top]
Follow the instructions below to use the DTC Protocol server. Both a standard simple socket connection and also 
websocket connections are supported. 

1. Select Global Settings >> Sierra Chart Server Settings in Sierra Chart.
2. Enable DTC Protocol Server >> Enable DTC Protocol Server.
3. In the Listening Port box, specify the port number for the server to listen on or keep the default. This 

cannot be 0.
4. Enable DTC Protocol Server >> Allow Trading for the trading related DTC Protocol messages to be 

supported. Otherwise, they will not be by the DTC Server in Sierra Chart.
5. To have Sierra Chart automatically send a SECURITY_DEFINITION_RESPONSE message when Sierra 

Chart begins to track a symbol, then enable the Auto Send Security Definition for New Symbols option. 
In this particular case, the RequestID field will be set to 110000000 (This is not binary, but base 10).

6. Set the Encoding setting to the encoding that you intend to use instead of Automatic unless you will be 
using the Encoding Request Sequence. 

7. Set the Allowed Incoming IPs setting to one of the following:
◦ Local Computer Only: Only connections originating from the local computer are allowed.
◦ Local Subnet Only: Only connections originating on the local sub network are allowed.
◦ Any IP: A connection originating from any IP address is allowed.

8. Enable the Require Authentication option if you want to require that a Username and Password be 
specified in the Logon message from the Clients. This is required to be enabled and will be automatically 
enabled when Allowed Incoming IPs is set to Any IP. The Username and Password must match the Sierra 
Chart Username and Password used to log into the server instance of Sierra Chart.

9. Press OK to save the settings and close the settings window.
10. Establish a TCP/IP network connection to 127.0.0.1 using the port number that was specified in the 

Listening Port box. This is going to be a simple standard network connection. 

Effective with version 1798 or higher of Sierra Chart, a websocket connection is also now supported. When 
a websocket connection is used, the encoding will always be JSON Compact. For example, you can use 
Python or JavaScript to establish a websocket connection and then send null terminated JSON DTC 
messages and receive JSON DTC messages. There is nothing special to do other than this. A websocket 
type of connection is automatically detected. 

In no case should you ever need to send a DTC Encoding Request when using a websocket connection 
because it will not be properly interpreted unless it is binary encoded. 

11. Follow the DTC Protocol Connection and Logon Sequence. If you have set the Encoding to a setting other 
than Automatic, then there is no need to perform the Encoding Request Sequence.

12. The Username and Password in the LOGON_REQUEST message should be blank unless Global Settings 
>> Sierra Chart Server Settings >> DTC Protocol Server >> Require Authentication is enabled. A 
Username and Password will also be required when Global Settings >> Sierra Chart Server Settings >> 
DTC Protocol Server >> Allowed Incoming IPs is set to Any IP. 

The Username and Password will need to be set to the same ones that were used to log into the Sierra Chart 
instance which is used as a server. 

These are the only fields which are used in the LOGON_REQUEST message: Username, Password, 
HeartbeatIntervalInSeconds, ClientName, TradeMode, ProtocolVersion (automatically set), 
Integer1. 

13. For the most up-to-date market data messages, set Integer1 in the Logon Request message with the 
following flags using a bitwise or operator:
◦ DTC_LOGON_REQUEST_INTEGER_1_SUPPORT_UNBUNDLED_TRADES = 0x4
◦

DTC_LOGON_REQUEST_INTEGER_1_USE_MARKET_DEPTH_UPDATE_FLOAT_WITH_
MS_MESSAGES = 0x80
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◦
DTC_LOGON_REQUEST_INTEGER_1_SUPPORT_MARKET_DEPTH_SNAPSHOT_LEVEL_
FLOAT = 0x800

◦
DTC_LOGON_REQUEST_INTEGER_1_SUPPORT_MARKET_DATA_UPDATE_TRADE_WI
TH_UNBUNDLED_INDICATOR_2 = 0x80000

◦
DTC_LOGON_REQUEST_INTEGER_1_SUPPORT_MARKET_DATA_UPDATE_BIDASK_MI
CROSECOND_MESSAGE = 0x100000

14. Sierra Chart always uses the latest DTC Protocol version. 
15. For detailed information to work with the DTC Protocol and the supported messages and fields, refer to the 

DTC Message and Procedures page.
16. The Sierra Chart DTC Server does not use the Exchange field for orders , market data or historical market 

data in any of the DTC Protocol messages. 

You only need to set the Symbol field to the exact symbol as it is used within the Sierra Chart main 
program itself. The symbols can be found in File >> Find Symbol within Sierra Chart.

17. The following market data messages are used by the Sierra Chart DTC Protocol Server and no others.
◦ MARKET_DATA_REQUEST
◦ MARKET_DATA_REJECT
◦ MARKET_DATA_SNAPSHOT
◦ MARKET_DATA_UPDATE_TRADE_COMPACT
◦ MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR
◦ MARKET_DATA_UPDATE_LAST_TRADE_SNAPSHOT
◦ MARKET_DATA_UPDATE_BID_ASK_COMPACT
◦ MARKET_DATA_UPDATE_SESSION_OPEN
◦ MARKET_DATA_UPDATE_SESSION_HIGH
◦ MARKET_DATA_UPDATE_SESSION_LOW
◦ MARKET_DATA_UPDATE_SESSION_VOLUME
◦ MARKET_DATA_UPDATE_OPEN_INTEREST
◦ MARKET_DATA_UPDATE_SESSION_SETTLEMENT
◦ MARKET_DEPTH_REQUEST
◦ MARKET_DEPTH_REJECT
◦ MARKET_DEPTH_SNAPSHOT_LEVEL
◦ MARKET_DEPTH_UPDATE_LEVEL_COMPACT

Special Notes

[Link] - [Top]
When modifying a Stop-Limit order using CANCEL_REPLACE_ORDER or 
CANCEL_REPLACE_ORDER_INT, then only Price1 can be modified. Price2 will be set to a price to maintain 
the same price difference that Price2 had to Price1 before the order modification.

The SYMBOLS_FOR_EXCHANGE_REQUEST message is supported by the DTC Server. However, the 
exchange field is ignored and Sierra Chart returns security definitions for the known symbols for the current Data/
Trade service that Sierra Chart is currently set to work with. 

The Sierra Chart DTC Server does not use the Exchange field for orders or market data in any of the DTC Protocol 
messages. You only need to set the Symbol field to the exact symbol as it is used within the Sierra Chart main 
program itself. The symbols can be found in File >> Find Symbol within Sierra Chart.

To receive market depth data update messages which contain milliseconds in the DateTime field, it is necessary to 
set LogonRequest.Integer_1 to 0x80 when logging into the DTC Server. This should be combined with a bitwise or 
operator with any other flags set into Integer_1. The message structure for market depth updates is 
s_MarketDepthUpdateLevelFloatWithMilliseconds. The DateTime field is the standard UNIX time format 
representing milliseconds as an integer. This is effective as of version 1949.
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Historical Price Data Server
[Link] - [Top]
The DTC Protocol server in Sierra Chart has a full DTC compatible Historical Price Data Server.

Follow the instructions below to use this historical data server.

1. Select Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server. 
2. Enable the Enable DTC Protocol Server option.
3. Set the Historical Data Port number. The default is 11098. Historical data is downloaded through this 

port. The Listening Port does not support historical data.
4. Press OK. 
5. Follow the Historical Price Data procedures section for using DTC messages with the server.
6. This DTC Historical Price Data server only accepts one request per connection. You will notice that 

s_LogonResponse::OneHistoricalPriceDataRequestPerConnection is set to 1. After the first request is 
served, another one will not be accepted and the network socket connection will eventually get closed. 

7. All of the encodings are supported. It is not recommended to use JSON encoding for large amounts of 
historical Intraday data. 

As of version 2100, the websocket protocol is also supported. 
8. Historical price data is served from existing Historical Daily and Intraday data files. If the file is not up to 

date or does not exist, the data will first be downloaded and then after served back. A connection to the data 
feed will be made in Sierra Chart if it is necessary, to download the missing data. Therefore, only the data 
that is present in the file can be served. 

To increase the amount of Intraday data available for a particular symbol, the Global Settings >> Data/
Trade Service Settings >> Maximum Historical Intraday Days to Download >> Non-Tick Data/1 Tick 
Data settings need to be increased. After increasing either of these settings, it is necessary to open an 
Intraday chart for the symbol in Sierra Chart and then re-download the data with Edit >> Delete All Data 
and Download.

9. The Flag_1 member in the HISTORICAL_PRICE_DATA_REQUEST request message can be set to 0x10 
to always force a remote download from the specified Start Date-Time. You can use a bitwise or to 
combine this with any other parameters in this flag variable. 

Version 1682 or higher is necessary for support for the HISTORICAL_PRICE_DATA_REQUEST::EndDateTime 
field. This field is not supported when requesting historical data with a time period of 1 day and greater.

When HISTORICAL_PRICE_DATA_REQUEST::MaxDaysToReturn is set to a value greater than zero and the 
HISTORICAL_PRICE_DATA_REQUEST::RecordInterval is less than DTC::INTERVAL_1_DAY, then 
MaxDaysToReturn is followed and the starting Date-Time of data is going to be as follows: If 
HISTORICAL_PRICE_DATA_REQUEST::EndDateTime is nonzero, then it is calculated as 
HISTORICAL_PRICE_DATA_REQUEST::EndDateTime minus 
HISTORICAL_PRICE_DATA_REQUEST::MaxDaysToReturn. Otherwise, it is calculated as the Date-Time of 
the last record available minus HISTORICAL_PRICE_DATA_REQUEST::MaxDaysToReturn. 

In no case will data be returned earlier than is available for the symbol. 

The historical price data server implemented by Sierra Chart is intended to always to return data up to the very 
latest data available. Therefore, as a general rule you should only specify 
HISTORICAL_PRICE_DATA_REQUEST::StartDateTime or leave it at 0 to get all available data. 

Data that has not yet been written to the Intraday data file will not be returned. So therefore, the Intraday File Flush 
Time in Milliseconds does have an effect upon what data is returned. 

The starting Date-Time of each record for records less than 1 Day, will be the Date-Time of the first trade within 
the timeframe of the record. 

The HISTORICAL_PRICE_DATA_REQUEST::RecordInterval field is the number of seconds for the data 
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record. The Sierra Chart Historical Data Server does support using anywhere from 0, for tick by tick data, up to 
86400. You are not limited to the predefined constants for this field.

In the case of requesting historical Intraday data, since the data is served from Intraday data files and these files can 
contain records which are a variable amount of time anywhere from 1 Tick/Trade to 1 Minute, all records are 
served with the message type HISTORICAL_PRICE_DATA_RECORD_RESPONSE in all cases. In the case 
of a single tick record, the OpenPrice will be 0. The HighPrice will be the Ask price at the time of the trade. The 
LowPrice will be the Bid price at the time of the trade. The NumTrades field will be 1. 

Requesting and Processing Summary Trade Flags

For CME futures data, it is supported to request the flags which indicate the beginning and ending trades of a 
summary trade. This can be used to reconstruct the summary trade.

The beginning and ending trade of a summary trade is specified through the Open field of the Historical price data 
record. The following are the values:

• const float SINGLE_TRADE_WITH_BID_ASK = 0.0F;
• const float FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE = -1.99900095e+37F;
• const float LAST_SUB_TRADE_OF_UNBUNDLED_TRADE = -1.99900197e+37F;

To request these particular values be set, when making a historical data request you need to set:

• HistoricalPriceDataRequest.Integer_1 |= 0x8;

US Bond Futures Pricing

[Link] - [Top]
The Market Data Messages that Sierra Chart sends for market data, use 4-byte floats for numbers. 

This is sufficient accuracy for all symbols except for US bond market symbols.

In this particular case, the precision is sufficient enough to convert to the actual value. This can be done by 
dividing the given float value by the MinPriceIncrement from the SECURITY_DEFINITION_RESPONSE 
message for the symbol, rounding that result to the nearest integer and multiplying that integer by 
MinPriceIncrement.

Using DTC Server for Data and Trading in Another Sierra Chart 
Instance

[Link] - [Top]
Refer to the Using DTC Server for Data and Trading in Another Sierra Chart Instance documentation.

Troubleshooting Connection Problems to DTC Server

[Link] - [Top]
When using an instance of Sierra Chart acting as a server by having the DTC Protocol Server enabled, you are 
connecting to it from a different computer or a different operating system instance on the same physical machine, 
and you encounter a problem connecting, first review the instructions in the Using DTC Server for Data and 
Trading in Another Sierra Chart Instance section. 

Make sure the DTC server in the server instance of Sierra Chart is enabled. Check that you have correctly specified 
the correct IP address and Port number in the client instance of Sierra Chart which you are connecting from.

If there still is a connection problem connecting from the client instance of Sierra Chart to the server instance of 
Sierra Chart, then most likely this is going to be the result of the connection getting blocked somewhere between 
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the two instances of Sierra Chart.

The specific reason for the connection failure, is going to be shown in the Window >> Message Log of the client 
instance. The operating system network socket connection error is given. You will need to conduct your own 
research on the meaning of that error.

The typical reason for the connection failure are firewalls and Network Address Translation (NAT) devices.

The first step is to disable the operating system (Windows) firewall to see if the connection then succeeds. If that 
resolves the problem, then add a rule to the Windows firewall to allow incoming connections to the Sierra Chart 
program. Otherwise, the resolution of a problem like this is not within the scope of Sierra Chart support. 

In the case when the following error is encountered in the Window >> Message Log after about 20 seconds when 
connecting to the DTC server:

Windows error code 10060: A connection attempt failed because the connected party did not properly respond 
after a period of time, or established connection failed because connected host has failed to respond. 
Then this is an indication that a firewall or NAT is either blocking or not routing the connection. You may have to 
use port forwarding through your NAT device. 

If the Global Settings >> >> Sierra Chart Server Settings >> DTC Protocol Server >> Allowed Incoming IPs 
setting is blocking the connection, then you will know this is happening because you will see a message like the 
following in the Window >> Message Log of the server instance of Sierra Chart:

DTC Protocol Server | Rejecting connection from (IP address)

Restrictions

[Link] - [Top]
Due to legal requirements imposed currently or in the future by exchanges, data providers, or any other market data 
relationship Sierra Chart has, the DTC Protocol Server may be changed to not provide market data from certain 
exchanges, or the user of the data may have to explain and state their use to ensure compliance and if it is not 
compliant, the functionality will be disabled for that user or users. 

This can go into effect at any point in time based upon current legal requirements which we are obliged to comply 
with.

It is not possible to request or use streaming market from an IP other than on the local machine. This restriction can 
be removed for custom purposes upon request for approved and documented purposes which are approved by the 
exchanges to be used. 

It is not possible to access real-time or historical data from the CME Group of exchanges, EUREX or NASDAQ, 
US equities data originating from UTP or CTA, from the DTC Protocol server. 

Web Socket Connections

[Link] - [Top]
The DTC protocol server in Sierra Chart support websocket connections. A websocket connection will 
automatically be used if the connected client is using the websocket protocol. There is no special configuration 
required.

When using a websocket connection the encoding is automatically set to JSON Compact. Although only market 
data messages use the compact JSON format. Otherwise, the standard JSON format is used. 

When connecting to the DTC Protocol Server in Sierra Chart using a websocket connection from a web browser, it 
is necessary to install a valid TLS certificate for the domain used. Both the private key and the certificate need to 
be placed in the /ServerCertificate folder within the Sierra Chart folder. The file names need to be: 
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TLSCertificate.key (Private key), TLSCertificate.crt (Certificate).

Open SSL is being used, and the above files are specified to these Open SSL functions respectively: 
SSL_CTX_use_PrivateKey_file, SSL_CTX_use_certificate_file.

Each message that your websocket client sends, needs to end with a null terminator character (1 byte with value of 
0). 

*Last modified Wednesday, 03rd January, 2024.
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Instance
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The DTC Protocol Server in Sierra Chart can be used by another instance of Sierra Chart either on the same 
computer or across a network. Although market data is only allowed to be used on the same computer.

The DTC Protocol Server allows the sharing of the market data and trading functionality of the server instance of 
Sierra Chart to other instances of Sierra Chart. These other instances are referred to as the client instances. This 
DTC Server supports both market data and trading.
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Although the sharing of market data across a network is prohibited in order to maintain compliance with market 
data rules. 

The instructions on this page are for sharing the market data and trading functionality from one instance of Sierra 
Chart with another instance. 

If you want to use multiple copies of Sierra Chart with different Data and Trading services, then refer to the Using 
Multiple Data and Trading services page instead of the instructions on this page below. That page also explains 
how to share market data between instances of Sierra Chart that use different Trading services.

One reason to use additional instance of Sierra Chart is to distribute processing load among instances which run as 
independent processes which can utilize additional CPU cores for study calculations for example.

Instructions For Sharing Data Using Sub Instances (Easiest And Recommended Method)

[Link] - [Top]
1. Start another instance of Sierra Chart by selecting File >> New Instance in an existing running instance of 

Sierra Chart. This can only be done from the main instance of Sierra Chart, not a sub-instance.
2. To automatically start new instances of Sierra Chart on startup of the main instance, the instance numbers 

can be specified as a comma separated list in Global Settings >> General Settings >> Instances to Run 
on Startup. For example, you can enter a 2 in that edit box to automatically start a second instance. Or 
enter 2, 3 to start a second and third instance automatically.

3. When using File >> New Instance, a new instance is automatically updated to the same version as the 
main instance of Sierra Chart.

4. Each instance of Sierra Chart maintains its own copy of global settings, Chartbooks and chart data files. 
The first time a new instance is created, it receives a copy of the global settings and Chartbooks from the 
main instance. 

5. To open a chart which will be fed by the DTC Server from the main instance of Sierra Chart, select File >> 
Find Symbol in the new instance of Sierra Chart. 

6. The Find Symbol list will initially be empty because the Symbol Settings have to be requested. Wait a 
moment for them to be received and then the list will fill in. 

If this does not occur within about 5 to 20 seconds, then follow the procedure to perform an Update of the 
Symbol Settings to get them. It is necessary to have the proper Symbol Settings in an instance of Sierra 
Chart which is connected to the DTC Server of another instance. 

Historical Data and Missing Historical Data

[Link] - [Top]
All historical Intraday and Daily data for a Symbol in an instance of Sierra Chart started using New Instance, is 
downloaded from the existing Intraday or Daily chart data file in the Main Instance if the file exists. 

If the file exists, but it is not up to date with the current data, then the current data will be downloaded into the file 
first before the data is served to client instances of Sierra Chart.

If a chart data file does not exist in the Main Instance, then the data will be first automatically downloaded for that 
Symbol and chart data type from the connected Data or Trading service the Main Instance is set to use. When this 
historical data download is done, then the data is served to client instances of Sierra Chart.

If there is any missing or incorrect Historical Daily or Intraday chart data in the client instance of Sierra Chart 
which is connected to the Main Instance, then go to the the main instance of where you selected File >> New 
Instance) and open the same type of chart (Historical or Intraday) for the same Symbol and correct any missing or 
incorrect data issues there first.

Refer to the following sections to solve a missing or incorrect data issue.

• Missing or Incomplete Intraday Chart Data 
• Missing Historical Chart Data (Daily, Weekly, Monthly, Quarterly, Yearly Charts) 
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• Deleting and Re-downloading Data (Intraday Charts)
• Correcting Data Errors by Downloading the Data Again (Historical Daily, Weekly, Monthly, Quarterly, 

Yearly Charts)
• Downloading/Viewing More Historical Intraday Data 

Once you have corrected the missing or incorrect data issue in the Main Instance of Sierra Chart, then re-download 
the data in the sub instances of Sierra Chart by re-downloading all of the data in the chart by going to the chart and 
selecting Edit >> Delete All Data and Download. You just need to do this once per symbol and not for each 
chart.

Simulated Trading in a Sub Instance

[Link] - [Top]
Simulated trading can be performed two different ways in a sub instance of Sierra Chart.

First Method

[Link] - [Top]
Use Trade Simulation Mode by enabling Trade >> Trade Simulation Mode On. In this case, all of the trading 
activity is contained within the sub instance where the trading is performed.

This is the method to use if you want to perform live trading in your main/server instance of Sierra Chart. In this 
case, the main instance of Sierra Chart needs to have Trade >> Trade Simulation Mode On disabled so that live 
trading is possible.

Second Method

[Link] - [Top]
1. Set the main instance of Sierra Chart that the sub instance is connected to, to use Trade Simulation Mode. 
2. In the sub instance, disable Trade >> Trade Simulation Mode On.
3. Ensure that the setting for Global Settings >> General Trade Settings >> Select Non Sim Trade Account on 

Entering Non-Sim Mode in Sub Instances in the sub instance is set to No. This needs to be enabled in the 
sub instance and not the main instance of Sierra Chart.

4. From the Chart or Trade DOM you will be trading from in the sub instance, select one of the Simulation 
(Sim#) accounts. Refer to Selecting Trade Account. 

5. All trading from the sub instance will then be simulated and be processed in the main instance. Logging of 
the simulated trading will be in both instances.

Viewing Trading Data in Sub instance from Main Instance

[Link] - [Top]
To view trading data on a chart in a sub instance, for trading activity occurring in the main instance, it is necessary 
to disable/uncheck Trade >> Trade Simulation Mode On on the menu. 

The next step is to follow through all of the steps in the Viewing Simulated and Non-Simulated Working Orders 
and Trade Position section on the Chart Trading page. 

Differences with Order Handling Between Main and Sub Instance

[Link] - [Top]
When using multiple Target Attached Orders, the parent order is split up into multiple orders to match the quantity 
of each Target order. These multiple parent orders are linked together. When you adjust the price of one of them 
the others will automatically adjust along with it. There is a link between these paired orders. 

If you go to a different instance of Sierra Chart as compared to where the orders were submitted from, the link 
between these orders does not exist. If you adjust the price of one of these parent orders, the others will not adjust. 
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To avoid this issue only adjust the order from the instance it was initiated in. 

Related to this is that since the parent order is split up into multiple orders, when you cancel one of these parent 
orders in an instance other than where the orders were originally entered from, you will have to cancel each order 
individually and get multiple order confirmations. 

A similar case is true of the order association lines between Target and Stop order. You will only see these lines in 
the instance where the orders were entered from. You will not see them in other instances. The information 
necessary for these lines only exists in the instance where the orders were submitted from. However, you will see 
the order association lines in the main/server instance of Sierra Chart. Since it is aware the Target and Stop orders 
are in an OCO group. 

Using the Correct Trade Account (Rejections Related to Simulation Mode)

[Link] - [Top]
When trading in a sub instance of Sierra Chart and Trade >> Trade Simulation Mode On is disabled, it is 
necessary to use the Trade Account in the sub instance which corresponds to the Trade >> Trade Simulation 
Mode On setting in the main instance of Sierra Chart.

When Trade >> Trade Simulation Mode On is enabled in the main instance, then you can only use simulated 
trading accounts in the sub instance (Example: Sim1). Refer to Selecting Trade Account.

When Trade >> Trade Simulation Mode On is disabled in the main instance, then you can only use non-
simulated trading accounts in the sub instance. Refer to Selecting Trade Account.

If the incorrect Trade Account is being used in the sub instance, you will see a message like this in Trade >> 
Trade Service Log in the sub instance after submitting an order:

Order update (Order reject). Info: Simulated Trade Account (Sim1) cannot be used when Trade Simulation Mode 
is disabled. Internal Order ID: #. Service Order ID: (none). Symbol: (symbol)
To trade live from a sub instance, it is necessary that Trade >> Trade Simulation Mode On is disabled both in 
the sub instance and in the main instance of Sierra Chart. And that you have selected a non-simulated trading 
account. Otherwise, the below rejection message will be given when submitting an order from the sub instance.

Order update (Order reject). Info: Non-simulated Trade Account (TradeAccount) cannot be used with Trade 
Simulation Mode. Internal Order ID: #. Service Order ID: (none). Symbol: (symbol)
Resolving DTC Protocol Server Port Number Conflicts

[Link] - [Top]
Normally only one instance of Sierra Chart that you are running on the same computer should be set to be a DTC 
Server and have the DTC Protocol Server enabled. 

If other instances of Sierra Chart which are running your computer system at the same time also have the DTC 
Protocol Server enabled (Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server >> 
Enable DTC Protocol Server = Yes, you need to make sure there are not port number conflicts. In other words, 
they need to be using different port numbers.

Client instances of Sierra Chart which connect to a DTC Server instance of Sierra Chart must have the Global 
Settings >> Sierra Chart Server Settings >> DTC Protocol Server >> Enable DTC Protocol Server option 
disabled to avoid port number conflicts. 

Once you have disabled this option, you should not have to continue with the further instructions. Unless more 
than one instance of Sierra Chart is running as a server on the same computer.

Below is an example of what you will see in the Message Log indicating a port number conflict. 

DTC Protocol Server failed to start listening on port 11099.
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Listening socket (1740), port 0 | Failed to bind socket to 0.0.0.0:11099. Windows error code 10048: Only one 
usage of each socket address (protocol/network address/port) is normally permitted.

Listening socket (1740), port 0 | Closed.

Follow through the below steps to resolve port number conflicts for each installation of Sierra Chart that you have 
running.

1. Exit from any sub instances of Sierra Chart, started with File >> New Instance.
2. Go to one of the instances of Sierra Chart you have running on your system and select Global Settings >> 

Sierra Chart Server Settings >> DTC Protocol Server.
3. Make sure the Enable DTC Protocol Server option is enabled and make a note of the Listening Port and 

Historical Data Port numbers.
4. Press OK.
5. Go to the next instance of Sierra Chart on your system and select Global Settings >> Sierra Chart Server 

Settings >> DTC Protocol Server.
6. Either uncheck the Enable DTC Protocol Server option or set the Listening Port and Historical Data 

Port numbers to different port numbers than what are currently used in other instances of Sierra Chart. You 
can use any port numbers. They should be in the range of 10000 through 60000. 

Make sure you are not using a port already in use on your system or used by another instance of Sierra 
Chart. You can determine what ports are in use through the netstat program. Commandline: netstat -a -b. 

Unless these other instances of Sierra Chart should be functioning as a DTC server, which is unlikely in 
most cases, then uncheck Enable DTC Protocol Server. 

7. In the case of an instance of Sierra Chart started with File >> New Instance and where the Global Settings 
>> Data/Trade Service Settings >> Service in that instance is set to DTC - Sub Instance, then you must 
uncheck the Enable DTC Protocol Server option. 

8. Press OK.
9. Repeat the steps above starting with step 5 for other instances of Sierra Chart on your system. 

Using Same Symbol Settings in New Instances

[Link] - [Top]
To use the same Symbol Settings as set in Global Settings >> Symbol Settings , in sub instances of Sierra Chart 
started through File >> New Instance, then enable Global Settings >> Symbol Settings >> Use These Symbol 
Settings in New Instances When Started in the server instance of Sierra Chart. 

After enabling this option, or after changing the Symbol Settings in the server instance of Sierra Chart, it is 
necessary to exit from the sub instance, and start it again with File >> New Instance, to receive the updated 
Symbol Settings. 

Deleting Sub Instances

[Link] - [Top]
When a sub instance is started for the first time, a new Sierra Chart installation is created within a subfolder within 
the main Sierra Chart installation folder (C:\SierraChart by default). The name of the folder is 
SierraChartInstance_# where # is the instance number. The instance numbers start at 2 and go up depending 
upon how many sub instances were simultaneously running. 

A complete copy of the main Sierra Chart installation folder is made except for Intraday and Daily chart data files, 
and the internal order ID file. These do not need to be copied to the sub instance folder.

You are able to completely delete the sub instance folder when the sub instance is not currently running. After you 
do this a complete copy of the main Sierra Chart installation folder is made except for Intraday and Daily chart 
data files, and the internal order ID file, when the new instance is started again with File >> New Instance. 



This lets you fully reinitialize the sub instance completely. However, keep in mind any Chartbook files you 
previously created in the sub instance would be lost if you do this. So make a backup of those first. 

You also have the ability to manually copy Chartbooks (Cht file extension) from the main instance Data folder to 
the sub instance Data folder. Do this through the operating system file manager. Refer to Copying Files Between 
Instances. This would be good to do if you want to copy newly created Chartbooks to the sub instance.

If you do not want to use the sub instance any longer or just want to delete all of the files for whatever reason, the 
entire SierraChartInstance_# subfolder in the Sierra Chart installation folder can be deleted through your 
operating system file manager. After this, check the Instances To Open On Startup setting to make sure the 
instance number is not automatically started when you start Sierra Chart.

Source of Data for Sub Instances

[Link] - [Top]
The source of both continuously updating real-time and historical data in a sub instance of Sierra Chart opened 
with File >> New Instance or another instance of Sierra Chart connected to the DTC Server in a main instance, 
will always be the main instance of Sierra Chart.

In the sub instance, you will never see the [M] designation after a symbol. This is normal. 

Each Sub Instance is Independent

[Link] - [Top]
When starting a new sub instance of Sierra Chart (File >> New Instance), and that sub instance was never started 
before, that sub instance is initialized with the global configuration from the main instance, and all of the 
Chartbooks from the main instance of Sierra Chart.

After this initialization as described above, the sub instance is fully independent from the main instance. Any 
changes to the Global settings, or Chartbooks are only within that particular instance. There is no synchronization 
between instances supported. 

It is possible to change the above behavior, by setting Always Copy Configuration Files to New Instances When 
Started, in Global Settings >> General Settings >> General >> New Instances, to Yes. 

The particular sub instance you are working in can be identified by the number after the # on the title bar of the 
main window. 

After starting a sub instance for the first time, if you later want to copy Chartbook files between the main instance 
and the sub instance this has to be done manually. Otherwise, there is no synchronization of Chartbooks between 
instances.

For example, you cannot save a Chartbook in the main instance and have it accessible in the sub instance. 
Chartbook files can be copied between Sierra Chart instances through your operating system file manager. These 
Chartbook files (.Cht file extension) are contained within the Data Files Folder of each instance of Sierra Chart and 
can be easily copied between data folders. However, they should only be copied after they have been saved to 
ensure they have the latest changes made to a Chartbook.

Copying Files Between Instances

[Link] - [Top]
It is supported to copy files from the main Sierra Chart instance to sub instances, like the main configuration file 
(Sierra4.config) or Chartbooks. If you are copying the main configuration file, you will need to exit from the main 
instance of Sierra Chart and any sub instances. 
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It is not necessary to exit when copying Chartbooks, only save them with File >> Save All. 

Simply copy the files you want from the main instance to the corresponding sub instances. Overwrite them in the 
destination if necessary. You can copy files in either direction. From the main instance to a sub instance or from a 
sub instance to the main instance.

The sub instance installation folders, are located in the main instance folder with the name \SierraChartInstance_# 
where # is the instance number. The main instance folder is usually C:\SierraChart.

For the instructions to copy files, refer to Transferring Sierra Chart Settings and Data to a New Installation. 

Automatically Copying Files from the Main Instance to Sub Instance

[Link] - [Top]
The below procedure will start with a new/fresh copy of a sub instance and then copy all of the main Sierra Chart 
installation folder to the sub instance folder except for Intraday and Daily chart data files, and the current Internal 
Order ID file. These files copied include Chartbook and Spreadsheet files.

Any existing sub instance files will be lost because this procedure explains deleting them. 

1. Exit from any sub instances you are currently running. Go to the Sierra Chart installation folder through 
your operating system file manager. This is usually C:\SierraChart. You can find this folder through 
Window >> Message Log. Refer to the Program path line near the top of the log. Example: Program 
path: C:\SierraChart\.

2. Delete the SierraChartInstance_2 subfolder. This will be the first, folder for a sub instance. This will be 
the folder you will usually want to delete. You may want to make a backup of it first. Other sub instances 
may exist, and will have this folder format: SierraChartInstance_#, where the # represents the instance 
number. 

The main instances always Considered instance 1.
3. Start a sub instance through File >> New Instance. 
4. The sub instance will now have access to the main instance Chartbooks and you can open them in the sub 

instance in the same way through File >> Open Chartbook. 
5. Any charts you no longer want to use in the main instance among the currently open Chartbooks, can be 

closed by selecting the chart from the CW menu and then selecting File >> Close Active Window. After 
this Save the Chartbook with File >> Save. 

Performance When Using Sub Instances
[Link] - [Top]
When using additional sub instances of Sierra Chart which is connected to a server instance either through File >> 
New Instance or as an independent instance using the DTC-Sub Instance Service in Global Settings >> Data/
Trade Service Settings, this allows for the distribution of processing load from chart updating and study 
calculations, among the CPU cores. 

This is in addition to the multithreaded functionality Sierra Chart already has in other areas of the program.

There is no additional resource usage, when using additional instances, since the basic core Sierra Chart program 
does not itself use any CPU usage and the memory usage is very low. It is only when Charts, Trading DOMs, 
Spreadsheets, Quote Boards are open or other functionality is being used, is where the CPU load comes from. 

In the case of when viewing the same symbol within different installed instances of Sierra Chart, there is a separate 
chart data storage for each instance of Sierra Chart but this does not add to CPU usage. It only increases storage 
space requirements, but the data is compressed and with large storage drives, this usually is of no consequence. 
And this also has the advantage of being able to have a sub instance use a higher Intraday Data Storage Time 
Unit. 
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For more information, refer to Improving Performance of Loading Chart Data. 

*Last modified Thursday, 18th January, 2024.
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Market Depth Data File Structures Used
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The market depth data file header file is as follows. The size of this data structure is 64 bytes. This header is at the 
beginning of a market depth data file.

struct s_MarketDepthFileHeader
{
    //--- Static Members ---------------------------------------------

    // This is the minimum number of bytes that must be read in order
    // to verify the file as a depth file and read in the rest of the
    // header.
    static const int MINIMAL_HEADER_SIZE = 16;

    static const uint32_t UNIQUE_HEADER_ID = 0x44444353;  // "SCDD"

    //--- Members ----------------------------------------------------

    uint32_t FileTypeUniqueHeaderID;  // "SCDD"
    uint32_t HeaderSize;
    uint32_t RecordSize;
    uint32_t Version;

    char Reserve[48];
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    //--- Methods ----------------------------------------------------

    s_Header()
    : FileTypeUniqueHeaderID(UNIQUE_HEADER_ID)
    , HeaderSize(sizeof(s_Header))
    , RecordSize(sizeof(s_Record))
    , Version(1)
    {
        memset(Reserve, 0, sizeof(Reserve));
    }

};
    
The market depth data file record structure is as follows. The size of this data structure is 24 bytes. 

A market depth data file consists of a single header at the beginning of the file followed by records of the 
s_MarketDepthFileRecord structure type. 

struct s_MarketDepthFileRecord
{

    //--- Types ------------------------------------------------------

    enum CommandEnum : t_Byte
    { NO_COMMAND = 0
    , COMMAND_CLEAR_BOOK = 1
    , COMMAND_ADD_BID_LEVEL = 2
    , COMMAND_ADD_ASK_LEVEL = 3
    , COMMAND_MODIFY_BID_LEVEL = 4
    , COMMAND_MODIFY_ASK_LEVEL = 5
    , COMMAND_DELETE_BID_LEVEL = 6
    , COMMAND_DELETE_ASK_LEVEL = 7
    };
    
    //This flag indicates the end of a batch of market depth updates. 
    static const uint8_t FLAG_END_OF_BATCH = 0x01;

    //--- Members ----------------------------------------------------

    SCDateTimeMS DateTime;

    CommandEnum Command = NO_COMMAND;
    uint8_t Flags = 0;
    uint16_t NumOrders = 0;

    float Price = 0.0f;
    uint32_t Quantity = 0;
    uint32_t Reserved = 0;  // Not used, but exists due to byte padding.

    //--- Methods ----------------------------------------------------

    s_Record()
    {

    }

};



    
s_MarketDepthFileRecord Structure Member Descriptions

[Link] - [Top]
Command
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This variable is of type CommandEnum. The possible values are listed below. 

enum CommandEnum : uint8_t
{ NO_COMMAND = 0
, COMMAND_CLEAR_BOOK = 1
, COMMAND_ADD_BID_LEVEL = 2
, COMMAND_ADD_ASK_LEVEL = 3
, COMMAND_MODIFY_BID_LEVEL = 4
, COMMAND_MODIFY_ASK_LEVEL = 5
, COMMAND_DELETE_BID_LEVEL = 6
, COMMAND_DELETE_ASK_LEVEL = 7
};
    
Flags
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This variable provides one or more flags with information about the record. The possible values are listed below.

static const uint8_t FLAG_END_OF_BATCH = 0x01;
    
DateTime
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The DateTime member variable is a SCDateTimeMS variable. It represents the timestamp of the market depth 
data record command. 

This is a 64-bit integer. It represents the number of microseconds since the SCDateTime epoch of December 30, 
1899.

Versions prior to 2151, use a double precision floating point type variable to represent Date-Time values. For a 
complete explanation of the Date component of this value, refer to Date Value. The date value is the integer 
portion of the double. The fractional portion is the Time value which is represented as a fraction of one day where 
1/86400000 is 1 ms. 86400000 is the number of milliseconds in a day. 

This Date and Time value must be in the UTC time zone.

Sierra Chart provides the /ACS_Source/SCDateTime.h file with various functions for working with these Date-
Time values. 

NumOrders

[Link] - [Top]
NumOrders is the number of limit orders at the Price. 

Price

[Link] - [Top]
Price is the price of the market depth level. 
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Quantity
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Quantity is the total quantity of all the limit orders at the Price. 

Reserved3
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This field is unused. It exists for padding purposes and for future use.

Identifying Full Market Depth Data Snapshot

[Link] - [Top]
In a market depth data file the full snapshot of all market depth levels is written to the file every 10 minutes. 

You can identify a snapshot by the following pattern of s_MarketDepthFileRecord records. 

A s_MarketDepthFileRecord where s_MarketDepthFileRecord::Command = 
s_MarketDepthFileRecord::COMMAND_CLEAR_BOOK. 

Zero or more s_MarketDepthFileRecord records where s_MarketDepthFileRecord::Command = 
s_MarketDepthFileRecord::COMMAND_ADD_BID_LEVEL or COMMAND_ADD_ASK_LEVEL.

The final record in this snapshot batch will have s_MarketDepthFileRecord::Flags = 
s_MarketDepthFileRecord::FLAG_END_OF_BATCH;

*Last modified Wednesday, 22nd February, 2023.
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◦ DTC::HEARTBEAT

Introduction

[Link] - [Top]
Sierra Chart provides a Relay Server, which relays all of the market data that is received from the connected Data 
or Trading services. This is a TCP/IP socket based server.

The only data relayed is the streaming real-time data. Historical data is not relayed. 

By default the data uses the DTC Binary Encoding data structure format. Refer to the /DTC/DTCProtocol.h 
header file in the folder that Sierra Chart is installed to for these data structures. Other encodings are available and 
can be selected. Refer to the documentation below.

Only the data for the symbols that Sierra Chart is currently tracking based upon symbols used in Quote Boards, 
Charts, Trade DOMs, and symbols listed in the Global Settings >> Intraday File Update List, will be relayed. 

The protocol does not support a Relay Server Client making market data requests. 

Market depth data is only relayed if it is supported by the connected Data or Trading service and if Sierra Chart has 
subscribed to that data for a particular symbol. Sierra Chart will only subscribe to market depth data, if it is used by 
market depth features currently active for a particular symbol. 

It is possible to cause market depth data to be subscribed for a symbol if you have appended |MDD to the symbol 
in the Global Settings >> Intraday File Update List.

Usage

[Link] - [Top]
Follow the instructions below to use the Sierra Chart Relay Server.

1. Select Global Settings >> Sierra Chart Server Settings >> DTC Protocol Server.
2. Enable DTC Protocol Server >> Enable DTC Protocol Server option.
3. In the Listening Port box, specify the port number for the server to listen on.
4. Establish a TCP/IP network connection to 127.0.0.1 using the specified port number.
5. If you want to change the encoding from the default, then follow the Encoding Request Procedure 

procedure. 
6. Send a LOGON_REQUEST message with the LOGON_REQUEST::Integer_1 field set to 0x2. This 

causes the second bit of the integer to be true. It is this message with this flag which puts the DTC Protocol 
Server connection into Relay Server mode. 

7. Once connected it is necessary to send a DTC::HEARTBEAT message at the interval according to the 
LOGON_REQUEST::HeartbeatIntervalInSeconds field you have set. Otherwise, the connection will be 
closed after a short period of time by Sierra Chart.

8. The program you write which uses the Relay Server needs to support DTC Binary Encoding messages (data 
structures) if you have not changed the encoding from the default.

9. Multiple connections to the DTC Protocol server are supported.
10. After logging on, other than sending a DTC::HEARTBEAT message, there are no messages that a client 

program connected to the server will need to send.
11. The below messages are sent from the Relay Server. The most important message is the Security Definition 

Response message. 
12. When Sierra Chart reconnects to the external data feed, new security definitions will be sent for each 

symbol subscribed. Therefore, the RequestID can change for a particular symbol. 

It is necessary that when a DTC::MARKET_DATA_FEED_AVAILABLE status is received through a 
DTC::MARKET_DATA_FEED_STATUS message, that you clear any stored data related to any prior 
received security definitions because the prior received security definition data is out of date. 
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file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1b/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-LOGON_REQUEST
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1b/index7c96.html?page=doc/DTCMessages_AuthenticationConnectionMonitoringMessages.php#Messages-LOGOFF%23Messages-HEARTBEAT


13. Additional Notes: There can be market data update messages for a particular SymbolID before a security 
definition for that SymbolID has been sent. In this case you need to ignore those messages until the security 
definition is received. 

Unless there is an Intraday chart open for the symbol or the symbol is in the Intraday File Update List, no 
security definition for the symbol will be sent. 

Supported Messages

[Link] - [Top]
The following are descriptions for the supported messages. For complete documentation for these messages, refer 
to DTC Messages and Procedures.

DTC::SECURITY_DEFINITION_RESPONSE

[Link] - [Top]
When connected to and after logging on to the Relay Server, and data is available for a particular symbol, then this 
message will be sent to the Client for each symbol available. It is not necessarily sent at the beginning of the 
connection. 

When connected to the Relay Server and data for a symbol becomes available, at that time this message will be 
sent for that symbol.

This message is used to identify what Symbol a particular SymbolID is associated with in the MARKET_DATA_* 
and MARKET_DEPTH* messages.

The relevant fields set in this message are as follows: RequestID (equivalent to SymbolID), Symbol, Exchange. 

When Sierra Chart reconnects to the external data feed, new security definitions will be sent for each symbol 
subscribed. Therefore, the RequestID can change for a particular symbol. 

It is necessary that when a DTC::MARKET_DATA_FEED_AVAILABLE status is received through a 
DTC::MARKET_DATA_FEED_STATUS message, that you clear any stored data related to any prior received 
security definitions because the prior received security definition data is out of date. 

DTC::MARKET_DATA_UPDATE_TRADE_COMPACT

[Link] - [Top]
Refer to MARKET_DATA_UPDATE_TRADE_COMPACT.

DTC::MARKET_DATA_UPDATE_BID_ASK_COMPACT

[Link] - [Top]
Refer to MARKET_DATA_UPDATE_BID_ASK_COMPACT.

DTC::MARKET_DATA_UPDATE_DAILY_SETTLEMENT

[Link] - [Top]
Refer to MARKET_DATA_UPDATE_DAILY_SETTLEMENT.

DTC::MARKET_DATA_UPDATE_DAILY_HIGH

[Link] - [Top]
Refer to MARKET_DATA_UPDATE_DAILY_HIGH.

DTC::MARKET_DATA_UPDATE_DAILY_LOW
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[Link] - [Top]
Refer to MARKET_DATA_UPDATE_DAILY_LOW.

DTC::MARKET_DATA_UPDATE_DAILY_OPEN

[Link] - [Top]
Refer to MARKET_DATA_UPDATE_DAILY_OPEN.

DTC::MARKET_DATA_UPDATE_DAILY_VOLUME

[Link] - [Top]
Refer to MARKET_DATA_UPDATE_DAILY_VOLUME.

DTC::MARKET_DATA_FEED_STATUS

[Link] - [Top]
It is necessary that when a DTC::MARKET_DATA_FEED_AVAILABLE status is received through a 
DTC::MARKET_DATA_FEED_STATUS message, that you clear any stored data related to any prior received 
security definitions because the prior received security definition data is out of date. 

Also refer to MARKET_DATA_FEED_STATUS.

DTC::MARKET_DATA_SNAPSHOT

[Link] - [Top]
Refer to MARKET_DATA_SNAPSHOT.

DTC::MARKET_DEPTH_SNAPSHOT_LEVEL

[Link] - [Top]
Refer to MARKET_DEPTH_SNAPSHOT_LEVEL.

DTC::MARKET_DEPTH_UPDATE_LEVEL_FLOAT_WITH_MILLISECONDS

[Link] - [Top]
Refer to MARKET_DEPTH_UPDATE_LEVEL_FLOAT_WITH_MILLISECONDS.

DTC::HEARTBEAT

[Link] - [Top]
Refer to HEARTBEAT.

*Last modified Tuesday, 30th July, 2024.
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Data And Trading Service Provider Integration with 
Sierra Chart

• Integration Methods to Sierra Chart
• Sierra Chart Customization for Your Service

Integration Methods to Sierra Chart

[Link] - [Top]
Sierra Chart supports the open specification DTC Protocol. 

If you are a Data or Trading service provider and your services support the DTC Protocol, Sierra Chart will 
automatically be compatible with your systems.

For the documentation for the protocol, refer to http://dtcprotocol.org/.

Sierra Chart can also integrate to your Data or Trading service using the following message/communication 
protocols and data formats: FIX, HTTP, JSON, XML, proprietary or comma delimited data formats. Both secure 
TLS and nonsecure connections are supported.

Once integration is done using either of the 2 above methods, Sierra Chart has the systems and ability to 
redistribute your real-time and historical market data through our own systems if agreed upon. This means that we 
will only maintain 1 or 2 market data connections to your systems and redistribute the data through our own 
systems. 

Trading from Sierra Chart client instances can either go direct to your own server or they will go through a central 
managed server we provide. 

By using a market data connection to your system, Sierra Chart can also maintain historical Intraday and Daily 
market data for Sierra Chart users. We much prefer to maintain historical data for our customers. It is much faster 
and more reliable than anything else out there. We will always do a far superior job for this as compared to anyone 
else.

Sierra Chart Customization for Your Service

[Link] - [Top]
If you are an established Data or Trading service, and you write a server which follows the DTC Protocol, contact 
us at [Java Script Is Required. To View The Email, enable Java Script] so we can add a custom listed service 
within Sierra Chart that connects to your service using this protocol.

General Steps to Perform Integration to Sierra Chart

[Link] - [Top]
Sierra Chart supports the DTC protocol for market data and trading. This allows you to develop a server that 
follows this communication protocol to provide Sierra Chart market data and to allow Sierra Chart to place trading 
orders and receive all of the trading related updates.

Here is information about and documentation for the DTC protocol:https://dtcprotocol.org/

And then you would use the DTC test client in Sierra Chart for testing:https://www.sierrachart.com/index.php?
page=doc/DTC_TestClient.php

http://dtcprotocol.org/
https://www.dtcprotocol.org/


There is no need to provide historical price data from your server. We will record that in our own servers from 
your real-time data and provide that from our own servers. We do not want you to develop historical price data 
support because our historical data system is going to be better than anything else.

When you are done we will set up a custom listed service in Sierra Chart for your services.

You will need to create a Sierra Chart account https://www.sierrachart.com/RegisterStep1.php

Do that and let us know the account name.

*Last modified Friday, 21st January, 2022.
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Data Errors or Spikes in Charts, Flat or Flat Line 
Graph, Compressed Graph, Errors with Date/Time 
Values

Introduction

[Link] - [Top]
Below is an example of a chart data error which causes a flat or compressed graph. This error causes the the chart 
to display incorrectly and be compressed.

There are different types of errors that can affect charts in various ways. This is only one example. There could be 
data records with incorrect Date-Time values which will cause out of order Date-Time values in the chart. This 
could cause Chart Drawings and some Studies not to function properly. 

There could be errors with price values that can be either small or large which can also affect the appearance of the 
chart.

• 2.1 Intraday Charts
◦ 2.1.1 Manually Correcting Data Errors
◦ 2.1.2 Deleting and Re-downloading Data. (Easier and Recommended Method)

• 2.2 Historical Charts
◦ 2.2.0: General Information
◦ 2.2.1: Manually Correcting the Data Errors
◦ 2.2.2: Correcting Data Errors by Downloading the Data Again
◦ 2.2.3: Last Bar Continues to Have an Error
◦ 2.2.4: Data Errors Caused by Symbol Differences
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• 2.3 Method to Filter out Intraday Chart Data Errors
• 2.4 How to Analyze Why There is Inaccurate/Incorrect Data in Chart

2.1 Intraday Charts

[Link] - [Top]
There are two ways to correct errors in an Intraday chart.

2.1.1 Manually Correcting Data Errors

[Link] - [Top]
The first method is to correct or delete data records that contain errors. For instructions to locate these records and 
perform the edit, see Quickly Locating a Specific Record In the Editor on the Intraday Data Editor documentation 
page.

2.1.2 Deleting and Re-downloading Data. (Easier and Recommended Method)

[Link] - [Top]
The second method is to delete and re-download the historical Intraday data with the possibility that the newly 
downloaded data will not contain the errors. This method will not always work, since the server may contain the 
same errors. 

This method is also the very same method used to restore missing data in an Intraday chart. 

The following instructions need to be performed in the main instance of Sierra Chart, not a sub instance started 
with File >> New Instance if you are noticing the data errors in the sub instance and re-downloading the data in 
the sub instance is not clearing the errors. 

Once you perform these steps in the main instance, then you need to go back to the sub instance and perform the 
identical steps. This is necessary since the historical data in a sub instance is downloaded from the available 
historical data in the main instance. 

Refer to the image below for the basic procedure.

1. Optional: To make sure that the historical Intraday data request is routed to the proper source, it is 
necessary that the Symbol Settings are up-to-date by following the instructions to Update the Symbol 
Settings. This only needs to be done one time. 

2. Make certain Sierra Chart is connected to the data feed by selecting File >> Connect to Data Feed on the 
menu. Depending upon the particular Data or Trading service being used, if Sierra Chart cannot connect to 
the data feed, then historical Intraday data may not be able to be downloaded. To determine if Sierra Chart 
is connected to the data feed, refer to File >> Connect to Data Feed.

3. Select Global Settings >> Data/Trade Service Settings on the menu. Make sure the Maximum 
Historical Intraday Days to Download >> Non-Tick Data / 1 Tick Data settings are set to what you 
require. 186 is recommended. If you want to get data further back in time than you already have in the chart 
data file, then you may need to increase this setting, assuming the server has the data. 

4. Press OK.
5. Scroll the chart so that the area before the data errors or missing data is visible. 
6. Right-click with your Pointer on the chart before the data errors or missing data. Select Delete and 

Download Data on the menu.
7. Press Yes to confirm. The historical data will be downloaded. When the download is complete, the chart 

will be reloaded.
8. Optional: To re-download all the data in the chart, select Edit >> Delete All Data and Download. 

2.2 Historical Charts
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[Link] - [Top]
2.2.0: General Information

[Link] - [Top]
There are two methods to correct an error or errors in Historical charts (Daily, Weekly, Monthly, Quarterly, Yearly 
bar time frames). The first step with either method is to reconnect to the data feed to attempt to clear errors that 
may exist with the current days quote data for a symbol. 

To reconnect select File >> Disconnect on the menu and then File >> Connect to Data Feed. 

After reconnecting to the data feed, to clear the potentially invalid data from the prior connection to the real-time 
data feed providing the current quote data, go to the chart and select Chart >> Reload and Recalculate. 

The current days quote data can be displayed by going to the chart for the symbol and selecting Window >> 
Current Quote Window. It is also merged into the very last bar in the chart. 

2.2.1: Manually Correcting the Data Errors

[Link] - [Top]
The first method is to correct the error yourself. Look closely at your chart and find the date of the incorrect value. 
The Chart Values Tool on the Tools menu can be used to display the exact date. 

Select Edit >> Edit Data - Historical Chart on the menu to open the text editor. Find the particular date you want 
to edit in the editor and delete the incorrect data line or correct it. 

Save the file and close the editor. When the editor is closed, the charts that use that data file will automatically 
reload. Refer to Edit Menu for more information.

2.2.2: Correcting Data Errors by Downloading the Data Again

[Link] - [Top]
This method relies upon the Data or Trading service to have corrected the error or errors.

There may not actually be a data error, but in the case of Historical Daily data, there may have been a stock split, 
causing a change in prices in which case all of the data needs to be re-downloaded in the chart (explained further 
down).

Scroll the chart so that the location of the data error is within view. Right-click on the chart before the data error 
and select on the displayed menu Delete and Download Data. This will re-download the data. 

If the data error is at the last bar in the chart, or the bar before the last bar, then you can select Edit >> Download 
Data - Historical Chart on the menu. Make sure the From Last Date in Chart Files option is selected. Press 
OK. This will download data starting at the last two records in the historical chart data file, to the present date.

Depending upon the reason for the data errors and the type of data errors, it may be necessary to fully re-download 
the data in the chart. For example, there could be price differences between recent bars and prior bars due to a 
stock split. In these cases, fully re-download the data in the chart by selecting Edit >> Delete All Data and 
Download from the main menu.

Refer to the Downloading Historical Daily Data documentation page for more information about downloading 
historical Daily data.

If the error continues to be in the chart, then use the first method described above (2.2.1) to manually correct it 
yourself. If the data error is at the last bar in the chart, then refer to 2.2.3: Last Bar Continues to Have an Error.

2.2.3: Last Bar Continues to Have an Error

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexb844.html?page=doc/Tools.html#ChartValues
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexa20c.html?page=doc/EditMenu.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index0956.html?page=doc/DownloadingHistoricalDailyData.php


[Link] - [Top]
If the very last bar in a Historical chart continues to have an error with either the prices or volume after following 
the instructions in help topic 2.2.0, 2.2.1 or 2.2.2, then most likely the current days quote data on the real-time data 
server for the symbol has an error.

The current days quote data can be displayed with Window >> Current Quote Window. If you see incorrect 
values there with the prices or volume, you need to contact your Data or Trading service to have them correct the 
error. If the current quote data looks correct, then reload the data in the chart with Chart >> Reload and 
Recalculate.

If there was a data error with the current quote data from the Data or Trading service and it has been corrected, 
then follow the instructions in section 2.2.0 to clear the error from the chart. You may also have to follow section 
2.2.2: Correcting Data Errors by Downloading the Data Again to correct the data in the chart data file as well.

To determine if the error you see at the last bar in the chart is in the chart data file, select Edit >> Edit Data - 
Historical Chart. A text editor will display showing the data. Go to the bottom of the file and locate the date for 
the last bar in the chart. Verify the the prices and volume are correct. If they are incorrect, then the source of the 
data errors at last in bar is in the data file itself.

2.2.4: Data Errors Caused by Symbol Differences

[Link] - [Top]
If you have a Historical chart open that uses Historical Daily data from a service different than the real-time Data 
or Trading service you are using, and there are symbol differences between these two services, then you may have 
an error in your chart on the very last bar. 

This could appear as a very long bar which compresses the rest of the chart and makes all the other bars look like a 
thin line. 

What is actually happening in this case is the Historical Daily chart symbol matches with another symbol from the 
real-time data feed but actually is a different symbol. In this case select Chart >> Chart Settings >> Chart Data 
and disable Allow Real-Time Updating of Historical Chart.

2.2.5: Data Error at Last Bar in Historical Chart Caused by Incorrect Multiplier Settings

[Link] - [Top]
Apparent data errors in a chart can be caused by incorrect chart Multiplier settings. Select Chart >> Chart 
Settings >> Symbol.

Both the Real-time Price Multiplier and Historical Price Multiplier both should be set to 1 in almost all cases.

Change these to 1 and press OK to see if the data errors are resolved.

2.2.6: Removing Permanent Data Errors from Real-time Data Feed

[Link] - [Top]
There may be cases for some symbols, that the real-time data feed Sierra Chart is connected to is providing 
consistently invalid Current Quote values which are affecting the display of the last bar in a Historical chart. 

For example, this could be the case with Interactive Brokers where it provides -1 values for some symbols. This 
may be in the case where there is not a real-time data subscription for the particular symbol. 

In this particular case, the solution is to go to the particular Historical chart and select Chart >> Chart Settings >> 
Chart Data. Uncheck the Allow Real-time Updating of Historical Chart option. Press OK. The invalid real-
time Current Quote values will be removed from the last bar in the Historical chart.



2.3 Method to Filter out Intraday Chart Data Errors

[Link] - [Top]
There is a method to filter out data errors in Intraday charts.

If the apparent data errors occur at certain regular times, such as outside of regular trading hours, you can adjust 
the Intraday Session Times in Chart >> Chart Settings to exclude those times where the data errors occur, to 
prevent the data with the errors from displaying in the chart.

">2.4

How to Analyze Why There is Inaccurate/Incorrect Data in Chart

[Link] - [Top]
When there is a question to Sierra Chart support about incorrect or inaccurate data in a chart, we need a detailed 
understanding of why there is a problem and how this conclusion is determined. 

Go through the list below to make this determination. 

1. First, remove all studies from the chart. 
2. Is the symbol of the chart correct. Refer to Changing Chart Symbol. 
3. Is there any missing data missing historical data in the chart? 
4. Are there any bar high and low values which are wrong? if so, how do you know they are wrong? What is 

the basis of your conclusion? In the case of a continuous futures contract chart, you need to understand at 
each chart bar, what contract month you are looking at to make a determination as to whether there is a 
problem with the high and low data for a chart bar for a particular contract month and year. 

And you must also disabled back adjustments. Sierra Chart will not provide any help at all with claims of 
inaccurate data if you are using a back adjusted continuous futures contract option. 

5. Sierra Chart support will also not provide help with claims of inaccurate data, and for non-Sierra Chart 
provided data feeds.

*Last modified Wednesday, 22nd February, 2023.
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window is completely blank. This can happen if the chart is blank and not updating. 

If a Historical Daily, Weekly, or higher timeframe chart is not updating, then refer to Help topic 6: No Historical 
Chart or Blank Chart / Historical Chart Not Updating / Missing Historical Chart Data instead. 

Items with an * below are the more common causes and should be checked first. 

• Common Causes
◦ * 3.2 - Invalid Symbol or Invalid Data/Trading Service Selected
◦ * 3.3 - Start and End Times not Covering Current Time
◦ * 3.4 - Not Receiving Real-Time Data From Data Feed
◦ * 3.8 - Not Scrolled to End of Chart
◦ * 3.17 - Weekend Data and Chart Not Set to Load Weekend Data
◦ * Trade and Current Quote Symbol
◦ * Conflicting Symbols
◦ * 'Allow Support for Sierra Chart Data Feeds' Not Enabled

• Less Common Causes
◦ 3.1 - Historical Data Being Downloaded
◦ 3.7 - Delayed Data
◦ 3.9 - Options that Disable Chart Updating
◦ 3.11 - Data/Trade Service Specific Issues
◦ 3.13 - Market is Closed for Symbol
◦ 3.14 - Symbol Settings for Routing Market Data Requests Missing

• Uncommon Causes
◦ 3.10 - Chart Not Updating Due to Current Date Being Excluded 
◦ 3.12 - Chart Update Interval 
◦ 3.16 - Out Of Available Storage Space
◦ 3.17 - Volume Filtering Settings

• Rare Causes
◦ 3.5 - Corrupt Data File

3.1 - Historical Data Being Downloaded

[Link] - [Top]
When you create a new Intraday chart, open an Intraday chart, connect to the data feed (File >> Connect to Data 
Feed), or Sierra Chart becomes disconnected from the data feed and automatically reconnects, the data that is 
missing from the chart and is also available on the data feed server will be downloaded. 

The download status will be displayed directly on the chart if Global Settings >> General Settings >> Charts >> 
Charts >> Show On-chart Status Messages is enabled. Therefore, enable this option to see these messages. It is 
not recommended to disable this option.

Updating of the chart bars does not occur until the historical data has been fully downloaded for the symbol. This is 
the most common reason for an initial delay with Intraday chart bar updating.

Historical Intraday data is downloaded one symbol at a time in sequence. If you have many symbols for which 
historical data needs to be downloaded for, then it could be a while before updating begins on all of your charts. 
Before updating begins, the price box displayed on the right side of the chart will show the current price.

If the chart is completely blank, the current price is outside the scale range of the price graph, or the chart window 
is not scrolled to the last bar in the chart, then the current price box on the right side of the chart in the price scale 
will not be shown.

To ensure Sierra Chart is connected to the data feed so your charts will update, select File >> Connect to Data 
Feed on the menu to connect. When the File >> Connect to Data Feed menu command is disabled and cannot be 
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selected, this indicates Sierra Chart is connected to the data feed.

If you are not able to connect to the data feed, refer to Help Topic 1.

Messages will be added to the Message Log reporting Intraday data download status for the symbols. To open the 
Message Log and see detailed progress of the historical data downloads: Select Window >> Message Log on the 
menu. 

The below images indicate the On-chart Status Messages you will see relating to the downloading of historical 
Intraday data for the symbol of the chart. The last image is what is displayed when the download is complete. If 
there are no messages like these on the chart, then there is not downloading occurring unless you have disabled the 
option for these on chart messages. 

   

3.2 - Invalid Symbol or Invalid Data/Trading Service Selected

[Link] - [Top]
A chart will be blank, not update in real time, or has stopped updating at a point in the past because you may be 
using an invalid or outdated symbol and receive a message on the chart like in the image below. Recently Sierra 
Chart has begun to update some symbol formats to use the exchange symbol and also include the exchange code in 
the symbol. Therefore, you may be using an outdated symbol.

The symbols for each Data and Trading service that Sierra Chart supports are specific to each individual service. A 
particular symbol is not necessarily going to work across all supported Data and Trading services. 

The symbols for the selected Data/Trade Service you are using are listed in File >> Find Symbol. Refer to 
Symbols in help topic 1 for complete help with invalid symbols.

To quickly update futures symbols in the open Chartbooks to the correct format for the selected Data or Trading 
service being used, select Edit >> Translate Symbols to Current Service.

You may not have the correct Data or Trading service selected in Global Settings >> Data/Trade Service 
Settings >> Service.

Refer to the Data and Trading Services page for a list of the supported services and set up instructions for each of 
them. 

 

3.3 - Session Start Time and End Time not Covering Current Time

[Link] - [Top]
An Intraday chart will be blank, or will not update in real time or not update during a replay if the Start Time and 
End Time in the Chart Settings window do not cover some of the time period when there has been trading and 
the time period that trading is currently occurring at. 

Select Chart >> Chart Settings on the menu to open this window. To see if this might be the problem, set the 
Start Time to 0:00:00 and the End Time to 23:59:59 anyway, even if you think this is not the issue.

For additional information, refer to Session Times on the Chart Settings page. 

These Session Times settings must be relative to the Time Zone setting in Global Settings >> Time Zone 
Settings. 

Or if the chart has its own time zone setting, you can set a specific time zone for the chart, then to the chart specific 
Time Zone. Make sure the Time Zone setting either globally or for the chart is set as you require. 

You may also have a problem with Date and Time settings on your computer system which can cause problems. 
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For information about this, refer to Incorrect Date and/or Time Display, Missing Historical Intraday Data, Chart 
Not Updating.

The price box on the right side of the chart will always show the current price when connected to the data feed, 
assuming the chart is scrolled to the very end. If the Session Times settings do not include the time of the last 
trade, then the current price box on the right will not match the close of the last displayed bar. Missing data in the 
Intraday chart data file will also cause the current price box not to match the close of the last bar.

3.4 - Not Receiving Real-Time Data From Data Feed

[Link] - [Top]
A chart will not update or will be blank if streaming data is not being received for the symbol from the Data or 
Trading service you are connected to. Follow these step-by-step instructions to resolve the problem or isolate the 
source of the problem:

1. Market data for some symbols is routed through separate connections other than the primary Data or 
Trading service connection being used. In this case it is necessary to have correct Symbol Settings for the 
symbol. 

Therefore, the first step is to follow the procedure to Update Symbol the Settings. Be sure to follow the 
steps to reconnect to the data feed. If this resolves the problem, then stop here. Otherwise continue with the 
following steps.

2. It is possible through changes to custom Symbol Settings that you may have inadvertently made that the 
routing of market data requests for a symbol are not correct. This will cause the symbol to not receive 
streaming market data updates. Therefore, Disable Custom Symbol Settings Values. If this resolves the 
problem, then stop here. Otherwise continue with the following steps.

3. The problem could be that there is no trading for the symbol of the chart. Help topic 5 (Futures Chart Not 
Updating) explains that this could be because you are using an expired or inactive futures contract symbol.

4. Sierra Chart may not be connected to the Data Feed server. To ensure that Sierra Chart is connected, select 
File >> Connect to Data Feed. 

When the File >> Connect to Data Feed menu command is disabled and cannot be selected, this indicates 
Sierra Chart is connected to the data feed server. 

When Sierra Chart has been started through File >> New Instance on the main menu and is running as a 
sub instance, for that instance to be able to connect to the data feed, the main instance of Sierra Chart that it 
was started from must also be running and itself connected to the data feed through File >> Connect to 
Data Feed. 

Run the main instance of Sierra Chart if it is not already running and make sure it is connected to the data 
feed by checking the state of File >> Connect to Data Feed in the main instance of Sierra Chart. 

5. Make certain you are scrolled to the end of the chart and the very last bar is displayed. Press the End key 
on the keyboard to go to the end of the chart or select Chart >> Goto End of Chart.

6. Check to be certain you do not have any settings which prevent the chart from updating. For a list of these 
settings, refer to help topic 3.9.

7. Check with your Data or Trading services provider and make sure your Data/Trading account is authorized 
for streaming real-time data for the particular exchange the symbol trades on. For additional information, 
refer to Symbol Not Authorized On Data/Trading Service Account.

8. The next step is to check to see if you are actually receiving data from the data feed for the symbol. Use one 
of these 2 methods below, 3.4.1 or 3.4.2, to view the data from the data feed for the symbol. These methods 
are used to definitively determine if you are receiving data from the data feed. 3.4.1 - Chart Has Some 
Data Displayed 
If your Intraday chart has some data displayed, then select Window >> Current Quote Window on the 
menu.
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3.4.2 - Chart Is Blank
If your Intraday chart is completely blank, then select File >> New Quote Board on the menu. Select 
Settings >> Set Symbols on the Quote Board menu. Press the Add button. Press the Find button, select a 
symbol and press OK. Press the Close button. You should now get a quote line for the symbol on the Quote 
Board.

Using either of these two methods you should see prices/values for the symbol and changes with the LastPrice 
and the LastSize as trading occurs. If you do and your chart is still not updating, then refer to the other sections on 
this page for other reasons for the Intraday chart to not update. 

If you do not see changes with the LastPrice and the LastSize values as trading is occurring, then this does 
indicate data is not being received from the data feed for the symbol. In this last case you need to contact your Data 
or Trading service about this issue. 

Symbol Limits: One reason you may not be receiving market data for a particular symbol is that you have 
exceeded the maximum number of symbols allowed with the Data or Trading service you are using. In this case, 
you need to close charts for symbols that go beyond the symbol limit and remove symbols from Quote Boards to 
reduce the number of symbols you are tracking and then reconnect to the data feed with File >> Disconnect and 
then File >> Connect to Data Feed.

3.5 - Corrupt Data File
[Link] - [Top]
If the Intraday chart bars are not updating or the last Date-Time in chart are not correct, then the Intraday data file 
may be corrupted or a program such as a virus scanner could be causing the problem. The data file could possibly 
get corrupted if the computer was reset or the power was lost during a write function. In this case Sierra Chart will 
try to correct the error when Sierra Chart is started. 

If you continue to see the problem even after restarting Sierra Chart, then go to the chart and select Edit >> Edit/
Download Data - Intraday Chart on the menu. Using the scrollbar in the displayed Intraday Data Editor, scroll 
back several records and press the Delete and Download Data From Current Position to End button to delete 
and re-download the data. This should solve a problem with a file corruption at the end of the file.

The entire Intraday data file can also be deleted. Refer to the Intraday Data Editor documentation page for 
instructions.

Virus scanners can potentially cause problems. It is recommended that you exclude files with a SCID file extension 
from scanning, or disable your virus scanner altogether.

3.7 Delayed Data

[Link] - [Top]
If the market data for the symbol is delayed by 10-15 minutes or whatever amount of time as required by the 
exchange, then the Intraday chart updating might not occur until the delay period has passed after connecting to the 
data feed. 

If the symbol is delayed 10 minutes, then updating may not occur until 10 minutes later. This happens because the 
historical data downloaded includes data up to the present time. Until the delayed data catches up to the data in the 
chart, the price bars will not update. 

You may experience this issue with the DTN IQ Feed data service or when using the Denali Exchange Data Feed 
or the Delayed Exchange Data Feed, and the historical data is provided to the current time, however the 
streaming data is delayed because that is what is provided by the service, or you have not paid the exchange fee or 
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otherwise the exchange is not authorized. 

To make the data come in real-time, you need to subscribe to real-time data from the exchange the symbol trades 
on or in the case of the Denali Exchange Data Feed contact Sierra Chart support to determine why the data is 
delayed. 

3.8 - Not Scrolled to End of Chart

[Link] - [Top]
If the chart is not scrolled to the end (to the last actual bar in the chart), then the chart will appear to not update and 
you will not see the latest trade price because you are not looking at the last bar in the chart.

In this case, scroll to the end of the chart using the scroll bar at the bottom of the chart, press the End key on your 
keyboard, or select Chart >> Go to End of Chart on the menu.

For information about how to determine if a chart is scrolled to the end, refer to Scrolling the Chart and Right Side 
Fill Space. 

One option that can unexpectedly cause a chart to scroll back and cause this issue is Tools >> Synchronize Charts 
(accessed from the main menu). Therefore, uncheck this menu option. 

When Global Settings >> General Settings >> GUI >> Scroll >> Scroll Wheel Scrolls Chart. With 'Shift' 
Changes Spacing is selected in the list of scroll wheel settings, then the scroll wheel input device on your 
computer can move the position of the chart. You will want to select No Scroll Wheel Support in the list of scroll 
wheel settings, to prevent this from happening unexpectedly.

3.9 - Options that Disable Chart Updating

[Link] - [Top]
There are options which can disable or prevent chart updating. Select Chart >> Chart Settings on the menu. 
Check the following:

• Make sure there is no checkmark by Chart Data >> Disable Data File Updating. This option is only for 
back compatibility purposes. It serves no useful purpose when following the newer procedures to share 
chart data files.

• If the Main Settings >> Use Date Range >> To box contains a date, then this may prevent the chart from 
updating. Under normal conditions this box should be blank unless you want to prevent loading of the most 
current data.

3.10 - Chart Not Updating Due to Current Date Being Excluded

[Link] - [Top]
It is possible through Chart >> Chart Settings on the Chart Data tab, to specify one or more calendar dates to 
exclude from a chart in the Set Dates to Exclude box. If you have excluded the current Date, then the Intraday 
chart will not update in real-time.

3.11 - Data/Trade Service Specific Issues

[Link] - [Top]
GAIN Capital (OEC Trader)

In the case of when using GAIN Capital (OEC Trader), you have exceeded the 5 symbol limit. Refer to GAIN 
Capital (OEC Trader) Symbol Limit.
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Interactive Brokers

In the case of when using Interactive Brokers, when Global Settings >> Data/Trade Service Settings >> Record 
True Real-Time Data in Intraday Charts is set to True, then the chart bars will update no more often than every 
5 seconds. If this is not what you want, then set this option to False. 

Another problem that can arise when using this option is that the real-time bars data may stop which causes the 
chart bars to stop updating. One symptom of this problem is that you see the price box on the right side of the chart 
update but the chart bars do not. To solve this problem, set Record True Real-Time Data in Intraday Charts to 
False and select File >> Disconnect and File >> Connect to Data Feed. For complete information about this 
option, refer to Using IB True Real-Time Bar Data.

You may not be subscribed to market data for the exchange the symbol trades on. For information about this, refer 
to Market Data Not Subscribed Through IB. 

3.12 - Chart Update Interval

[Link] - [Top]
An Intraday chart will be slow to update as new market data is received if the Global Settings >> General 
Settings >> Chart Update Interval is set to too long of an interval. 

It generally should be in the range of 500 ms to 1500 ms. For additional information, refer to Chart Update 
Interval. 

The Chart Update Interval can also be set on an individual chart and override the global setting. To check if a chart 
is using its own setting, select Chart >> Chart Settings >> Display. If the Chart Update Interval in 
Milliseconds setting is set to a nonzero number, it is using its own setting. Adjust it as needed. 

Another possibility and this is a very rare condition, is that the internal timer used by a chart could stop functioning 
at the operating system level. To start it back again, select Chart >> Reload and Recalculate. We really have 
never known this to be an issue since Windows 7. But it is here for completeness in the case it does apply.

3.13 - Market is Closed for Symbol

[Link] - [Top]
An Intraday chart will not update in real time or during a replay, if at the current time or the point in time the 
replay is at, the market for the symbol of the chart is closed and there is no trading activity. 

Consult with the exchange website contract specifications or your trading services provider about the trading times 
for a particular symbol. 

In the event of holidays, a market can be closed at a time when normally it is open, or there can be shortened 
trading hours the prior or subsequent day to the holiday day. 

3.14 - Symbol Settings for Routing Market Data Requests Missing

[Link] - [Top]
Market data for some symbols is routed through separate connections other than the primary Data or Trading 
service connection being used. This is true of the SC Data - All Services service and other services as well. It 
really depends upon the symbol.

In this case it is necessary to have correct Symbol Settings for the symbol. In this case follow through the 
procedure Update Symbol the Settings. 

Be sure to follow the steps to reconnect to the data feed. 
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Below are examples of messages you will see in the Message Log indicating the real-time market data updates 
have been incorrectly routed.

SC Data - All Services | Starting real-time market data updates for: GBPUSD. ID: 1 | (Date-Time)
SC Data - All Services | Subscribing to streaming market data in the service client is not supported. Symbol: 
GBPUSD | (Date-Time) 

3.16 - Out Of Available Storage Space

[Link] - [Top]
Sierra Chart stores chart data for Intraday charts in the folder specified by Global Settings >> General Settings 
>> Data Files Folder. This can be changed.

If the storage drive/device, that this folder is contained on, is out of available space, then this will prevent Intraday 
charts from updating. 

If this is the cause of the problem, then you will see messages in the Window >> Message Log that contain the 
following error message:

Windows error code 8: Not enough storage is available to process this command. 

3.17 - Volume Filtering Settings
[Link] - [Top]
When using the Volume Filtering settings in Chart >> Chart Settings and you have enabled Filter Trade 
Completely, then at times this will cause a condition where you see the last trade price box on the Values Scale on 
the right side of the indicate the current price but it does not match the last trade price of the last bar in the chart 
due to this filtering.

Refer to the image below for an example.

 

3.17 - Weekend Data and Chart Not Set to Load Weekend Data

[Link] - [Top]
An Intraday chart will not update in real-time or during a chart replay if the date of the most recent data in the chart 
is on a weekend or considered a weekend, and the Load Weekend Data option in Chart Settings is set to not load 
Saturday or Sunday data.

The solution is to select Chart >> Chart Settings >> Main Settings. In the Session Times frame choose from the 
list of Load Weekend Data options, Load All Weekend Data. Press OK.

For additional information, refer to Load Weekend Data Setting.

It is important to understand, that during Friday evening trading, which is after the Session Times >> Evening 
Start Time, or after the Session Times >> Start Time when using reversed Session Times, that this data will be 
considered as part of Saturday. For complete understanding of this, refer to Understanding Trading Day Dates 
Based on Session Times.

Another condition which can cause Friday data to be on Saturday or Saturday data to be on a Sunday unexpectedly 
is having the wrong time zone set for the chart. Check the Time Zone setting both globally and for the chart and 
make sure it is not set to a far eastern time zone if that is not the intent.

Trade and Current Quote Symbol

[Link] - [Top]
When you have set a Trade and Current Quote Symbol in Chart >> Chart Settings, and Use As Trade Only 
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Symbol is not enabled, then the last trade price box on the right side of the chart is updated using this symbol. 

If the last trade price box is not updating when expected, or the price is different, then it is the result of this Trade 
and Current Quote Symbol. 

So you may want to remove the Trade and Current Quote Symbol or enable the Use As Trade Only Symbol in 
Chart >> Chart Settings.

Conflicting Symbols

[Link] - [Top]
In Sierra Chart, every supported Data and Trading service uses its own unique symbols. It is possible for some 
services, including SC Data - All Services, more than one symbol could map to the same internal symbol which is 
used to subscribe to market data.

For example, you might be using these two symbols, within Sierra Chart: ESM21 and ESM21-CME. In this case, 
these two symbols would conflict with each other. 

In this case, the following rejection message would be received from the Sierra Chart market data server for one of 
the symbols:

Symbol Error - ESM23 is unknown, unavailable, or improperly formatted. Already subscribed to symbol. New 
subscription rejected. 
What happens in this case, is that only one of these symbols would update within Sierra Chart and be receiving 
market data from the server. Although the only correct symbol is ESM21-CME. ESM21 is not the valid symbol 
when using SC Data - All Services.

In this case, you need to correct all the symbols used within Sierra Chart to the correct symbol and then reconnect 
to the data feed.

One method to correct the symbols is to use the Edit >> Translate Symbols to Current Service command. 
Although this may not necessarily work in all cases.

Allow Support for Sierra Chart Data Feeds' Not Enabled

[Link] - [Top]
When you intend to be using a Sierra Chart provided data feed with external Trading services, and the external 
Trading service is not providing data for the Symbol of the Chart or Trading DOM or the Symbol of a quote line 
on a Quote Board, and you intend that the market data for that Symbol is to come from the Sierra Chart data feed 
like the Denali Exchange Data Feed, it is necessary that Allow Support for Sierra Chart Data Feeds is set to Yes 
and is enabled.

This setting is in Global Settings >> Data/Trade Service Settings >> Common Settings >> Common Other 
Settings. 

*Last modified Friday, 22nd December, 2023.

Service Terms and Refund Policy 
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Behind

Prices / Data Falling Behind
This help topic explains various reasons for prices/data to fall behind or lag. And solutions for this issue. Sierra 
Chart displays all data from the server immediately as it is received without delay.

• 4.1 - Different Servers
• 4.2 - Chart Update Interval Too High
• 4.3 - Data Processing Not Keeping up with Data Feed
• 4.4 - Delayed Data
• 4.5 - Problem With Data Server
• 4.6 - Determining the Source of the Lag
• 4.7 - Limited Bandwidth / Wireless Connections
• 4.8 - Data/Trading Service Specific
• 4.9 - Reducing Network Bandwidth Requirements for Sierra Chart
• 4.10 - Market Not Active
• 4.11 - Incorrect Determination of Data Delay
• 4.12 - Sierra Chart Exchange Data Feeds
• 4.13 - Delayed Data Causes Delay with Order Fill Markers
• 4.14 - Firewall Software Can Cause Delays
• 4.15 - Trade and Current Quote Symbol
• 4.16 - Monitoring Sierra Chart Data Feed Performance from Perspective of Server
• 4.17 - Providing Heartbeat Messages to Sierra Chart Support
• 4.18 - Too Many Charts Open in Single Instance

4.1 - Different Servers

[Link] - [Top]
If you notice a difference between the data displayed in Sierra Chart compared to your Data or Trading service 
software or another service, then this may be because that software program is connected to a different server 
compared with the server Sierra Chart is connected to.

The reason for this is that the Data/Trading service may have many servers. The server you are connected to with 
the Data/Trading service software may be different than the server you are connected to with Sierra Chart and this 
could be one of the reasons for any difference. 

Prices could be ahead of what you see or behind. Try disconnecting with File >> Disconnect and reconnecting to 
the data feed with File >> Connect to Data Feed to get a different server. 

Reconnecting may not necessarily give you a different server, it all depends upon the Data/Trading service you are 
using. In many cases reconnecting will not help.

4.2 - Chart Update Interval Too High

[Link] - [Top]
The Global Settings >> General Settings >> Chart Update Interval setting may be set too high. For complete 
details about this setting, refer to Chart Update Interval. 

If you make the Chart Update Interval too low, like under 100 ms, then you can actually introduce a lag because 
you may overwhelm your CPU with processing. Sierra Chart does not recommend using a Chart Update Interval 
less than 100 milliseconds.

Each individual Chart/Trade DOM can override the global Chart Update Interval. The chart specific setting is in 
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Chart >> Chart Settings >> Display. Change the Chart Update Interval in Milliseconds setting to what you 
require or set it to 0 to use the global setting in the General Settings window.

When you want to use a fast Chart Update Interval (a low value), it is best to set it directly on the individual Chart/
Trade DOM rather than globally. This is so you do not create a high CPU condition within Sierra Chart. 

Set the Chart Update Interval as you require and it can be set individually for those particular charts that you 
want to have update at a faster interval.

Additionally it is recommended to use sub instances of Sierra Chart to distribute processing load and to use for 
charts which have studies which have a significant amount of processing time. This helps to increase the update 
frequency when using a lower Chart Update Interval, in the main instance of Sierra Chart. For more information, 
refer to Sierra Chart Configuration for Most Low Response Time Trading. 

4.3 - Data Processing Not Keeping up with Data Feed

[Link] - [Top]
If market data prices are falling behind or lagging, then this may be due to the fact that your computer is not 
processing the market data received fast enough. There are various reasons for this. 

There could be a problem caused by antivirus/anti-malware/anti-spyware software causing slow file processing 
which can impact the speed at which data is processed. This may not necessarily cause high CPU usage. To 
quickly rule out your antivirus/anti-malware/anti-spyware software as being a problem, completely disable it and 
restart your computer and see if the lagging issue is gone. If you are running an up-to-date version of Sierra Chart, 
>= 1053, then Sierra Chart is much less affected by this kind of potential issue.

The next step is to determine the source of the lag by following the instructions in Determining the Source of the 
Lag.

Due to how Sierra Chart processes incoming market data and the method by which the user interface is updated, 
slow data processing on your computer at best typically only will cause data lagging issues that are less than a 
second. Although, antivirus/anti-malware/anti-spyware software could create longer lags. Generally this is 
uncommon though. Unless there is a large amount of data coming into Sierra Chart and the processing of that data 
is time-consuming.

For instructions to determine if the main thread of execution in Sierra Chart is using all of the available CPU time 
and this is contributing to the lag problem and how to solve this, refer to 30.37 - Determining CPU Load from 
Sierra Chart. 

If you do determine that prices are falling behind/lagging because your computer is not processing data fast enough 
and you have followed all of the suggestions in help topic 30 and continue to notice a problem, then you may need 
a faster CPU or increase your computers memory.

4.4 - Delayed Data

[Link] - [Top]
If you notice prices are behind the current time by 10, 20, or 30 minutes, this means you are receiving delayed data. 

In the case of when using the Denali Data Feed you may not have the exchange that you require real-time data for, 
active. To activate exchanges, go to the Denali Exchange Data Feed Service page.

When using the Sierra Chart Delayed Exchange Data Feed, the data will be delayed by 10 to 15 minutes. 

To determine the exact amount of the delay, set your computer clock precisely. Refer to help topic 38 for 
instructions. 
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Add the Data Delay (DD:) field to the Chart Header Line.

While the market is open and active, look at the time after the Data Delay (DD:) field. This will be the delay time. 
The format is Hours:Minutes:Seconds.

4.5 - Problem With Data Server

[Link] - [Top]
Prices may be lagging or falling behind because the data server is not providing you the latest prices. This is not an 
issue with Sierra Chart. It is an issue with the service you are using. As as stated above, Sierra Chart displays all 
data immediately as it is received. There is no delay whatsoever. 

Although, we do explain some issues in the the other subsections on this page which could create a lag other than a 
problem with the data server from the Data/Trading service you are using.

4.6 - Determining the Source of the Lag

[Link] - [Top]
If the file processing is slow on your system due to antivirus/anti-malware or related software or there are other 
high CPU load issues related to charts, then follow the instructions below to rule these out as problems. If you still 
notice a lag similar to when you had charts open, then the issue is definitively with the data server (4.5), a 
connectivity or limited bandwidth problem (4.7).:

1. Restart Sierra Chart. Do not open any charts or other windows. If there are charts or windows open, then 
close them. The Sierra Chart software should not be tracking any symbols at this time. To confirm this you 
will see ST: 0 or Not Connected in the Status Bar window below the main menu. Make sure the Status Bar 
is enabled through Window >> Status Bar .

2. Select File >> Disconnect.
3. Connect to the data feed, by selecting File >> Connect to Data Feed.
4. Select File >> New Quote Board on the menu.
5. On the Quote Board menu, select Settings >> Set Symbols. 
6. In the edit box beside the Find button on the Symbol List window, enter one of the main symbols you 

follow. Or press the Find button to select one.
7. Press the Close button.
8. You will see various fields of data for the symbol. Watch the Last price and possibly the Last Time of the 

last trade, to still see if you notice the data lag.
9. If you do not notice a lag compared to when you had charts open, then this clearly indicates there is some 

inefficiency on your computer or with your Sierra Chart set up. For solutions to this problem, refer to help 
topic 30 and most specifically be sure to follow 30.8 in addition to the other help topics.

10. If you continue to notice a data lag, then the issue will be explained in help topic 4.5 or 4.7 on this page.

4.7 - Limited Bandwidth / Wireless Connections

[Link] - [Top]
A lag can also be caused by limited bandwidth between your computer and the Data/Trading service data server. 

Reduce the number of symbols being used in Sierra Chart to reduce the bandwidth. Refer to Reducing Number of 
Symbols Being Tracked by Sierra Chart.

You can see how many symbols Sierra Chart is tracking by looking at the number after ST: in the Status Bar on 
the Control Bar.

Wireless connections also can reduce the amount of available bandwidth and also increase transmission latency 
from the server. It is recommended to always use a wired connection when possible. 
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4.8 - Data/Trading Service Specific

[Link] - [Top]
In the case of when using the Interactive Brokers Trading service, if Global Settings >> Data/Trade Service 
Settings >> Service Settings >> Record True Real-Time Data in Intraday Charts is set to True, then chart bars 
themselves will update at most every 5 seconds. 

However, you will see the last trade price box on the right side Values Scale move more frequently. For more 
information, refer to True Real-Time Data on the Interactive Brokers page.

4.9 - Reducing Network Bandwidth Requirements for Sierra Chart
[Link] - [Top]
To reduce the network bandwidth requirements for Sierra Chart do the following two things:

• Set the Global Settings >> Data/Trade Service Settings >> Intraday Data Storage Time Unit to 1 
Minute.

• Enable Data feed compression. Set Global Settings >> Sierra Chart Server Settings >> Use Real-time 
Data Compression to Standard Compression. 

This setting only applies to Sierra Chart provided data feeds (For example: Crypto currency data, Forex 
data, CFD data, Delayed Exchange Data Feed, Denali Exchange Data Feed, Sierra Chart Exchange Data 
Feed). It does not apply to external data feeds from other services.

4.10 - Market Not Active

[Link] - [Top]
One reason for an apparent delay with data for a particular symbol is that when you expect trading activity to 
occur, it is not actually occurring.

It must be understood, that symbols do not continuously update. They will only update when data is received from 
the data feed for the symbol. Updates will only occur when a trade occurs or an update with bid/ask data. 

In the case of a micro futures contract, it will often have less trading activity than the larger sized contract. 

It cannot be expected that there is trading activity occurring every single second or even multiple times a second. 
Even in an active market, there can be several seconds between trades at times. 

For example, at the start of a new minute, you will not necessarily see a new 1 minute bar if the chart bars are set to 
1 Minute per bar if there is not a trade at the very first second of the minute.

If the first trade of the minute occurs 3 seconds into the minute, then a new bar will appear 3 seconds after the start 
of the new minute. The bar in this case will be considered complete 57 seconds later. The Start Time set for this 
bar will be at the zero seconds time assuming the Chart >> Chart Settings >>Session Times >> Start Time for 
the chart has the seconds set to :00 like 09:00:00.

One way to determine that the market was not active for a period of time when you are not seeing updating for a 
particular symbol, is to open a Time and Sales Window for the chart of that symbol. If you see there is no updating 
of the chart for the symbol for about 10 seconds and when you look at the trades at that time, you do not see any 
trades with a timestamp during that time, then there was no trading. 

The image below of a Time and Sales window shows a pause of nearly 10 seconds where there were no trades or 
best Bid/ Ask updates. This is simply not unusual. Markets do not continuously trade. 

If you are a new user, and you have been referred to this section, then understand, there is not any problem and you 
are seeing all of the market activity for the symbol. 
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Another section related to what is described here, is 4.15 - Trade and Current Quote Symbol. 

4.11 - Incorrect Determination of Data Delay

[Link] - [Top]
If you are determining that data is delayed for a particular symbol by comparing the Time at the top line of the 
chart to the local system derived time on the title bar of Sierra Chart, then you may notice an apparent delay 
because your computer's clock is ahead of the actual time.

This is also true if you have the Countdown Timer study on the chart and the Display Continuous Time 
Countdown Based on Real-Time Clock Input is set to Yes, and you are comparing the chart bars to this 
countdown timer.

For example, if you notice that the countdown timer starts a new Minute and 1 Minute chart bars consistently start 
later, this is an indication that your computer's clock is probably not set correctly. Otherwise, the 4.10 - Market Not 
Active subsection applies.

To correct the computer's clock, refer to help topic 38.

4.12 - Sierra Chart Exchange Data Feeds

[Link] - [Top]
When using the Sierra Chart Exchange Data Feed or the Denali Exchange Data Feed, there are things that you can 
do to reduce the amount of bandwidth the data feed uses and also increase/decrease the transmission speed.

The Sierra Chart provided data feeds are very advanced and provide configuration capabilities not available with 
any other data feed. And there is also detailed performance monitoring information available.

Select Global Settings >> Sierra Chart Server Settings. 

Set the Use Real-time Data Compression setting to Standard Compression. Or for higher compression use High 
Compression. When using High Compression make sure you are running an up-to-date version of Sierra Chart. 
Using compression, reduces transmission delay. Since there is less data transmitted over the network. The 
compression and decompression times are very tiny, usually about 2-3 microseconds. It is not recommended to use 
No Compression.

Set Remote Buffer Delay Send Time in Milliseconds somewhere between 100 to 200. The higher the number the 
more efficient the data transfer. It results in a higher compression ratio and fewer packets and therefore fewer 
return acknowledgment packets and less chance for packet retransmission. 

When packet retransmission occurs, this causes delays, and the data feed can temporarily or momentarily stop. 
This will happen due to poor quality connectivity, between your computer and the server. This poor connectivity 
can be anywhere along the entire path. This is not an issue on the server side. 

This setting can be as low as 10-20 ms for the fastest updates. Using too low of a setting can also potentially cause 
a problem with packet retransmission and therefore data delays and pauses. It depends upon the quality of your 
Internet connection. 

It is perfectly fine to set Remote Buffer Delay Send Time in Milliseconds to a value of 500 milliseconds or 1000 
milliseconds or even higher. This is useful for testing purposes to see if it helps. If you are fine with updates every 
second (which includes all of the trading and market depth activity within that timeframe), then use 1000 
milliseconds.

Reduce the amount of Market Depth levels subscribed to through the Maximum Depth Levels setting. For 
complete details, refer to Max Depth Levels. We recommend setting this to 50 or lower. To significantly reduce 
bandwidth, set it to 10 or less. You need to reconnect to the data feed with File >> Reconnect after changing the 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index296a.html?page=doc/StudiesReference.php&ID=201#Countdown_Timer
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index3e87.html?page=doc/helpdetails38.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index97ee.html?page=doc/SierraChartRealTimeFuturesStockDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa133.html?page=doc/SierraChartServerSettings.php#MaxDepthLevels


setting.

Another thing that may help, is to use port 443 in the case if there is throttling that occurs on other ports. Refer to 
Always Use Port 443 For Real-time Data.

Press OK to close this settings window.

Reconnect to the data feed after making changes. 

Even if you do not want to make these changes, do them temporarily to see if you notice an improvement. The 
purpose of these changes is in part to help diagnose the source of the issue you are having related to data delays or 
stopping data. 

A tool to better help understand connectivity problems is the detailed heartbeat logging which is available. Refer to 
4.16 - Monitoring Sierra Chart Data Feed Performance from Perspective of Server this page. 

4.13 - Delayed Data Causes Delay with Order Fill Markers

[Link] - [Top]
When using the feature to Display Order Fills on the Chart, if market data is delayed, not intentionally delayed, but 
due to a lag for the different reasons explained on this page, then until there are chart bars in the chart which 
contain the time of the order fill, an order fill marker is not going to display on the chart, even if the actual fill 
execution report is received before the market data. When the market data is received which creates the chart bar 
which contains the time of the fill, then at that time the order fill will appear assuming the order fill execution 
report has already been received.

So therefore a data lag causing a delay with the display of the chart bars containing the time of the order fill, can 
cause a delay with the display of the order fill. 

However, there is another potential problem. Even if there is already a chart bar displayed which contains the time 
of the order fill, if the fill execution report is delayed because of lagging market data, then the order fill is not going 
to be displayed until that execution report is received. This will be the case with services which use the same 
connection for market data and trading. When using CQG, this is the case. 

The solution to the above problem is to use a service that does not use the same connection for market data and 
trading. The Sierra Chart Order Routing Service uses a separate connection for market data and trading. 

4.14 - Firewall Software Can Cause Delays

[Link] - [Top]
When using firewall software other than the Windows Firewall which block network connections or examine 
network data, these programs have been known to to sometimes cause delays with received data and certainly 
connection problems. If you are noticing data is delayed or lagging or historical data is downloading slowly, other 
than a standard exchange required delay, try disabling your firewall software and restarting your computer.

4.15 - Trade and Current Quote Symbol

[Link] - [Top]
When you have set a Trade and Current Quote Symbol on the Chart or Trading DOM and Chart >> Chart 
Settings >> Symbol >> Use As Trade Only Symbol is not enabled, then the last trade price and the current Bid 
and Ask prices are only going to be updating according to this symbol and not the main symbol of the chart.

The market depth data and other market data columns for the Chart/Trade DOM will also be based upon the Trade 
and Current Quote Symbol when Use As Trade Only Symbol is set to No. 

This is another reason why you can notice what seems to be a data "lag" if the Trade and Current Quote Symbol 
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is a lesser traded symbol than the main symbol of the chart. 

The solution to the problem is to set Chart >> Chart Settings >> Symbol >> Use As Trade Only Symbol to 
Yes.

4.16 - Monitoring Sierra Chart Data Feed Performance from 
Perspective of Server

[Link] - [Top]
When there are problems with the data feed lagging, or if the data feed stops, it helps to see performance and 
communication related data from the server related to the connection. This is supported with Sierra Chart provided 
data feeds. 

Overall the feedback of the Sierra Chart provided data feeds including the Denali Exchange Data Feed is very good 
and these data feeds do solve problems that users encounter with other services.

However, since the public Internet is involved, there can be lagging data and other issues. All data feeds are 
affected by this. The Sierra Chart data feeds are not immune from this. They simply cannot be.

Data feed lagging or stopping issues are due to the quality of connectivity between the server and Sierra Chart on 
the users computer, and the available bandwidth. 

We have developed a method for you to monitor the performance of the data feed from the perspective of the 
server.

You need to be running an up-to-date version of Sierra Chart which supports this logging. 

To enable this logging, you need to set Global Settings >> Sierra Chart Server Settings >> Detailed Heartbeat 
Logging to Yes. 

Here is an example of the log lines added to the Window >> Message Log: 

SC Data - All Services | Heartbeat from server | ServerReceivedClientHeartbeatSecondsAgo=7, 
NumberOfOutstandingSendBuffers=1, TransmissionDelayInMilliseconds=15, ServerSendBufferSizeInBytes=50, 
ActualMessageDelay=0.8 seconds | (Date-Time)

Description of available fields:

• ServerReceivedClientHeartbeatSecondsAgo: you do not want this number to exceed 20. If it exceeds 22, 
it indicates a degraded connection quality going from the client back to the server which is going to cause 
data lags or stopping data with a high probability.

• NumberOfOutstandingSendBuffers: This number should be low and should not exceed 5. This also 
indicates a degraded connection quality if it is a high number. When the market is very active, the number 
can go up but it should stay under 10 (Although in our experience this is even high). If this is high, that 
means the network connectivity between your server and the computer is not able to handle the data rates or 
is degraded in some way. Try reducing bandwidth if this is the case. 

If the number is over 10, it generally will indicate the TCP acknowledgment packets are not getting through 
to our server. This can be the result of degraded Internet connectivity between your computer and the 
server. This would be outbound connectivity from your computer. What happens in this case is that at the 
operating system level on our server, the TCP protocol will stop the data flow. This is normal TCP 
behavior. 

• TransmissionDelayInMilliseconds: This indicates the amount of time to allow data to be buffered up into 
a larger packet before being sent. This is necessary to maintain connection efficiency and overall 
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performance.
• ServerSendBufferSizeInBytes: This indicates how much data is being held on the server still pending to 

be sent to the user. If this starts exceeding 100 K you likely are receiving lagging data.
• ActualMessageDelay: First, this number is likely inaccurate. It is imprecise and can be off by several 

seconds. It requires a very accurate clock on the server, which is not assured and a very accurate clock on 
the client side which is not assured and they both have to be in sync with each other which is next to 
impossible. So at best it is just an "interesting" number which may be simply wrong. However, and general 
you want to see this less than 1.

• DataCompRatio: The compression ratio when data compression is being used.
• UncompressedBytes: The number of bytes transmitted during the connection before compression.
• CompressionTime: The total compression time of all compressions during the connection. You can 

determine the number of compressions with the NumCompressions field. This is in seconds. .000001 
represents one microsecond. So the average compression time can be determined as: CompressionTime / 
NumCompressions. 

• NumCompressions: The number of compressions during the connection. 

4.17 - Providing Heartbeat Messages to Sierra Chart Support

[Link] - [Top]
If Sierra Chart Support requests the heartbeat messages from you, then follow the instructions below.

• Set Global Settings >> Sierra Chart Server Settings >> Detailed Heartbeat Logging to Yes and then 
press OK. 

• At the time there is some connectivity issue requiring sending of the heartbeat messages, then at that time 
open Window >> Message Log. 

• Scroll all the way to the bottom of the Message Log and provide the last 50 lines or so of the Message Log 
by selecting the first of the 50 lines and then hold the Shift key and then scroll to the last line and select it 
and release the Shift key. 

• On the Edit menu of the Message Log, select Copy Selection.
• In the message box area for the message to send the Sierra Chart support, right click and select Paste.

4.18 - Too Many Charts Open in Single Instance

[Link] - [Top]
The more charts that are open in a single instance of Sierra Chart, the slower the chart updates within an individual 
chart will be. 

It does make a difference, if a chart is visible. If it is visible, it takes more processing time, related to chart 
drawing, and slows down the updates of other charts and itself. Therefore, you can keep a chart open and keep it in 
a Chartbook which is not the active Chartbook or you can minimize the chart window. Or you can hide it through 
Window >> Hide Window. 

You can also distribute processing load of your charts, among different instances of Sierra Chart as a solution to 
this issue. Refer to New Instance. 

*Last modified Friday, 17th November, 2023.
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Updating

Futures Chart Not Updating or Not Updating 
Frequently
General

If a futures contract chart is not updating in real-time or not updating as frequently as expected, then the problem 
may be that trading has moved into the next contract month and there is either no trading or less trading in the 
futures contract month the chart is currently set to. 

If this is the case and if the futures contract symbol is fully expired, you will see a message temporarily displayed 
on the chart when it is opened, that says Symbol is Expired. 

To change the symbol of the chart to the current contract month, refer to the Changing to a New Futures Contract 
Month page.

Otherwise, refer to Intraday Chart or Chart Bars Not Updating.

Rolled Over To Soon to Next Contract Month

If a futures chart is not updating as frequently as expected, then you may have rolled over too soon to the next 
futures contract month when most of the trading activity is occurring in the prior futures contract month. In this 
case, simply change the symbol back to the prior contract month by following the Changing the Symbol of Chart 
instructions.

In this case also make sure that Automatically Rollover Futures Symbol is disabled in the Chart >> Chart 
Settings.

*Last modified Monday, 12th September, 2022.
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Incomplete Intraday Chart Data.

• 6.1: Blank Historical Chart
• 6.2: Current Bar Not Updating in a Historical Chart
• 6.3: Missing Data in a Historical Chart Due to Missing Data in the Data File
• 6.4: Missing Data in a Historical Chart Due to the Days to Load Setting to Low
• 6.5: Downloading Data Earlier than the First Date in the File
• 6.6: Missing Data in Historical Chart Due to Invalid Symbol
• 6.7: Missing Data in a Historical Chart Due to Not Scrolled to End of Chart
• 6.8: Missing Data in Futures Contract Charts Due to Not Using continuous Contract Option

6.1: Blank Historical Chart

[Link] - [Top]
When you create a new Historical chart and do not see any bars, this can be due to using an invalid symbol. Refer 
to help topic 1.3 (Symbols) about this.

Another problem is that you cannot connect to the data server. In this case, refer to help topic 1.1 (Data or Trading 
Service Setup Issue. Unable to Connect to Data or Trade Server) or help topic 1.2 (Network Communication or 
Server Problem).

The next possible problem is that the Global Symbol Settings need to be updated. Refer to Updating Global 
Symbol Settings. Once the Global Symbol Settings have been updated, re-download the data in the chart with Edit 
>> Delete All Data and Download.

If you still have a problem with a completely blank chart, then contact Sierra Chart Support. Otherwise, refer to the 
other sections on this page.

6.2: Current Bar Not Updating in a Historical Chart

[Link] - [Top]
If the current day's data does not appear in a Historical chart or the last bar is not updating and you are connected to 
the data feed, then there are several possible causes:

1. There is a problem with the data feed. Try reconnecting to the data feed by selecting File >> Disconnect on 
the menu, then File >> Connect to Data Feed on the menu. After this, select Window >> Current Quote 
Window. See if there is updating of the Last trade, Bid and Ask prices there. If not, then no real-time data 
is being received from the data feed for the symbol.

2. The symbol of the chart may no longer be valid. Refer to Help topic 1.3.
3. Trading is no longer occurring for the particular future symbol. Refer to Help topic 5.
4. This symbol is not known to the real-time data feed. Refer to Help topic 26.
5. Select Chart >> Chart Settings >> Chart Data and make sure that Disable Data File Updating is set to 

No.
6. Select Chart >> Chart Settings >> Chart Data. Make sure that Allow Real-Time Updating of 

Historical Chart is set to Yes.
7. Make sure the chart is scrolled to the end. To do this, select Chart >> Goto End of Chart.

6.3: Missing Data in a Historical Chart Due to Missing Data in the Data 
File

[Link] - [Top]
If there are days missing from your Historical chart, you see just the current day's data, or the Historical chart bars 
are not updating, then do the following:

In the case of futures contracts, they have a limited life and at most will only go back in time to when trading 
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began for the particular futures contract year and month you are charting. The solution to this is to use the 
Continuous Futures Contract feature to create a chart which goes back much further in time.

1. Select Chart >> Chart Settings >> Chart Data and make sure that Disable Data File Updating is set to 
No. Press OK to close the Chart Settings window. This option no longer exists in newer versions of Sierra 
Chart.

2. It is necessary to have up-to-date Symbol Settings for historical data downloads to work in many cases. 
Update the Global Symbol Settings by referring to the Updating Global Symbol Settings instructions. This 
step needs to be followed only once. 

3. If you are using a sub instance (started with File >> New Instance) of Sierra Chart, first follow the below 
steps in the main server instance of Sierra Chart and then follow them again in the sub instance. This must 
be done in this order. 

4. Set Global Settings >> Data/Trade Service Settings >> Common Settings >> Historical Daily Data >> 
Maximum Historical Days to Download for Daily Data to 18250. Press OK. This step only needs to be 
done once.

5. Go to the Historical chart that has missing data. Select Edit >> Delete All Data and Download on the 
menu to fully re-download all data for the symbol of the active chart. Up to 50 years of Historical Daily 
data, if available, will be downloaded. 

If using the Continuous Contract option in Chart >> Chart Settings >> Symbol to create a Continuous 
Futures Contract chart, then follow the Continuous Futures Contract Chart Re-Downloading instructions 
instead. In this case stop here. 

If you have used either of the above options, skip the next step.
6. Or instead of the prior step, select Edit >> Download Data - Historical Chart, or Edit >> Download 

Data for All Historical Charts to download data for all Historical Daily data charts that are currently 
open. 

You will now see a window allowing you to select the starting Date. Select the Specific Date option and 
enter/select a Date that is earlier than the date of the missing data. If you wish to try to get data earlier than 
the starting Date in the chart data file, then enter that Date in the Specific Date box. Press the OK button to 
initiate the data download.

7. If there is any trouble connecting to the data server when historical data is being downloaded, refer to 
Network Communication or Server Problem for help with this. 

In some cases the HTTP protocol is used to download historical Daily data. For help with HTTP errors, 
refer HTTP Communication Errors.

6.4: Missing Data in a Historical Chart Due to the Days to Load Setting 
to Low

[Link] - [Top]
Select Chart >> Chart Settings >> Data Limiting on the menu. Make sure the Days to Load setting is set to the 
number of days that you want to view in the chart, otherwise data may appear to be missing from the chart.

In the case of futures contracts, they have a limited life and at most will only go back in time to when trading 
began for the particular futures contract year and month you are charting. The solution to this is to use the 
Continuous Futures Contract feature to create a chart which goes back much further in time.

6.5: Downloading Data Earlier than the First Date in the Data File
[Link] - [Top]
When Sierra Chart is initially downloading Historical Daily data for a symbol from the Data or Trading service 
you are using or from the set source for the particular symbol, the number of days downloaded will be according to 
the Global Settings >> Data/Trade Service Settings >> Common Settings >> Historical Daily Data >> Maximum 
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Historical Days to Download for Daily Data setting. The default is 50 years. 

However, if for some reason not all data was received and you want to try to get historical data earlier than the first 
date available in the chart data file for the symbol, then follow the steps below.

In the case of futures contracts, they have a limited life and at most will only go back in time to when trading 
began for the particular futures contract year and month you are charting. The solution to this is to use the 
Continuous Futures Contract feature to create a chart which goes back much further in time. In this particular case 
skip the steps below.

1. If you are using a sub instance (started with File >> New Instance) of Sierra Chart, first follow this 
procedure in the main server instance of Sierra Chart and then follow it again in the sub instance. This must 
be done in this order. 

2. Set Global Settings >> Data/Trade Service Settings >> Common Settings >> Historical Daily Data >> 
Maximum Historical Days to Download for Daily Data to 18250. Press OK.

3. Go to the chart where you want to download more Historical Daily data into.
4. Select Edit >> Delete All Data and Download on the menu. The historical data will be downloaded. The 

chart will be reloaded when the download completes.
5. If you did this in the main Sierra Chart instance and you are using sub instances, then follow the procedure 

again in the sub instances.

6.6: Missing Data in Historical Chart Due to Invalid Symbol

[Link] - [Top]
One reason that a Historical chart may be missing data is because the symbol of the chart is no longer valid. You 
could have set Sierra Chart to use a different Data or Trading service and the symbol is no longer valid with that 
particular service.

It also could be that due to symbol changes or changes with the historical Daily data source that Sierra Chart uses, 
a symbol could become invalid (this particular reason is a less common reason).

In any of these cases you may still notice the last bar in the chart is up-to-date.

The solution to this problem is to go to the Historical chart and select Chart >> Chart Settings >> Symbol. Press 
the Find button beside the Symbol box and reselect the symbol from the available symbols in the list to make sure 
you have the correct symbol selected.

6.7: Missing Data in a Historical Chart Due to Not Scrolled to End of 
Chart

[Link] - [Top]
If there is missing data at the end of a Historical chart, then the problem could be that the chart is not scrolled to the 
very end and therefore the current data is not displayed.

To scroll a chart to the very end, go to the chart and then select Chart >> Goto End of Chart from the menu.

6.8: Missing Data in Futures Contract Charts Due to Not Using 
continuous Contract Option

[Link] - [Top]
In the case of a futures contract chart for a specific contract month (Example: ESH22, where H22 is March 2022), 
it has a limited life. Therefore, it will only go back so far in time.

To get data further back in time you will need to enable the Continuous Futures Contract option for the chart in 
Chart >> Chart Settings >> Symbol. This will load in multiple futures contracts in the chart. 
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For complete documentation, refer to Continuous Futures Contract Charts. 

*Last modified Tuesday, 02nd January, 2024.
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◦ Account Password Reset
• Support

◦ Contact
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◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 8: Loading More Or Less 
Data into an Intraday Chart

Loading More Or Less Data into an Intraday Chart
Select Chart >> Chart Settings on the menu. To load less data into an Intraday chart, decrease the Use Number 
of Days to Load >> Days to Load setting. For further information, refer to Days to Load.

If you want to just have one day in the Intraday chart, then set Days to Load to 1. If you keep a chart continuously 
open, then you will need to select Chart>> Reload and Recalculate on the menu each day to limit the data to one 
day in the chart.

To increase the amount of data in an Intraday chart, refer to Downloading/Viewing More Historical Intraday Data.

*Last modified Monday, 12th September, 2022.
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Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 9: Missing Text or Graphics 
in a Chart

Missing Text or Graphics in a Chart
• Chart Graphics Elements Set to Same As Background Color
• Missing Bars Because Graph Draw Type Set To Blank
• Solving Text Not Visible Issue

Chart Graphics Elements Set to Same As Background Color

[Link] - [Top]
If text, Study Subgraphs (lines and bars), chart bars do not appear or fully appear in a chart window or are hard to 
see, the problem may be the color settings for those chart graphics items are the same or similar as the chart 
background color. 

The information on this page also applies to the Window >> Chart Values Window and Window >> Tool 
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Values Window since these windows also use the chart color settings.

To resolve this, check one or more of the following items:

• Select Global Settings >> Graphics Settings to adjust Global Graphics Settings. In particular, check the 
Chart Text and Chart Background colors. 

• It is possible for individual charts to use graphics settings which are independent from the Global Graphics 
Settings. 

To set Graphics Settings specific to an individual chart, go to that chart and select Chart >> Graphics 
Settings on the menu. If Use Global Graphics Settings Instead of These Settings is enabled on that 
window, then only the Global Graphics Settings will apply to the chart. If that option is disabled, then the 
Graphics Settings in this window apply to the active chart. 

If the chart is using its own Graphics Settings, then check the color settings. 
• To adjust colors for an individual study on the chart, open the Study Settings window for the study and 

select the Subgraphs tab. Refer to the Chart Studies documentation page for complete instructions to 
change the settings of a study.

Missing Bars Because Graph Draw Type Set To Blank
[Link] - [Top]
If the chart bars are not visible, then check to make sure that Chart >> Chart Settings >> Graph Type is not set 
to Blank . 

Solving Text Not Visible Issue

[Link] - [Top]
1. Select Chart >> Graphics Settings.
2. Enable Use Global Graphics Settings Instead of These Settings .
3. Press OK.
4. Select Global Settings >> Graphics Settings .
5. In the list of Colors and Widths, select Chart Text and make sure the color is significantly different than 

the Chart Background color.
6. Press OK.

*Last modified Monday, 12th September, 2022.
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Historical Chart Prices 
• 12.1 - Historical Daily Bars Session Times and Evening Session Trading
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• 12.6 - Always Beginning Historical Chart Bar at Specified Time According To Symbol
• 12.7 - Displaying Last Trade Price Instead of Official Settlement Price
• 12.9 - High/Low of Last Bar Includes Prior Trading Day Session
• 12.10 - Close Price is Official Settlement Price for Historical Daily Chart Bars
• 12.11 - Differences with Historical Data Due to Dividend Adjustments
• 12.12 - Duplicate Bar in Historical Chart
• 12.13 - Official Settlement Price Only Available in Historical Charts (Not Intraday)
• 12.14 - Continuous Futures Contract Chart Back Adjustments
• 12.15 - US Equities Official Daily High and Low Values

12.1 - Historical Daily Bars Session Times and Evening Session Trading

[Link] - [Top]
This section describes Historical Daily data which is viewed through Historical charts which are opened with File 
>> New/Open Historical Chart or File >> Find Symbol >> Open Historical Chart.

For most of the Trading services Sierra Chart supports, the Historical Daily data is downloaded from the Sierra 
Chart Historical Data Service. 

With this service, the Open, High, Low, Close prices are obtained from the exchange where the symbol trades. The 
exchange always provides the full 24 hours of trading for the symbol. Therefore, the trading activity during both 
the day and evening session will always be included. However, in the case of US (United States) equities (stocks), 
the Open, High, Low, Close prices are based upon the day session trading only.

To know what the Session Times are for the Open, High, Low, Close prices, consult with the exchange symbol/
contract specifications on the exchange websites. The Session Times cannot be changed for Historical charts. 
These are defined by the exchange.

Other than the last bar in the chart, the closing price of a bar in a Historical Daily chart is the official settlement 
price from the exchange. Although in the case of a symbol that has no streaming real-time data available for it, like 
an expired futures contract, then the last bar in its Historical Daily chart will have the official settlement price.

There is a calculation method that an exchange uses for the official settlement price. It is not the final last trade 
price for the day. This is something to be aware of because it can be misleading.

The Sierra Chart Time Zone setting does not in any way affect the starting and ending time of the Daily chart bars.

When you compare the Historical chart daily prices which include the full 24 hours of trading, to the daily quote 
data from other services which do not include the evening session trading, you may see the High is greater or the 
Low is lower in the Historical chart. This is to be expected.

Historical Daily data downloaded direct from some of the supported Data or Trading services which do not use the 
Sierra Chart Historical Data Service, may only include the Day session. However, this is rarely the case.

To control the Session Times for Daily bars, you need to use an Intraday chart. Refer to Creating Daily Bars with 
Custom Session Times. Since Intraday data is being used, using this method will mean that you cannot access data 
as far back in time as with Historical Daily data charts. It will depend upon the amount of historical Intraday data 
available for the symbol.

12.2 - Comparing High And Low In a 24 Hour Historical Daily Chart 
To an Intraday Chart
[Link] - [Top]
If you compare the High and/or Low in a Historical Daily chart that uses 24 hour bars with the highest high or 
lowest low for the same time period in an Intraday chart, they may not match if your Intraday chart during the 
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same time period does not contain the full twenty-four hours of trade data or has incomplete data.

You also need to understand what are the trading session times used for the bars in a Historical Daily chart. In 
other words you need to fully understand what are the specific starting and ending times for a Daily bar when 
comparing to an Intraday chart to make sure you are comparing to the very same time periods of data. Consult with 
the exchange for the trading session times for the particular symbol you are looking at.

Please do not contact Sierra Chart support on this particular subject. This is outside the scope of our support. 

12.3 - Historical Chart Last Price

[Link] - [Top]
The Last or closing price for the current most recent day in a Historical Daily chart always displays the most 
current last received price for the symbol from the real-time data feed, if connected to the data feed (File >> 
Connect to Data Feed). 

If there is 24 hours trading for a symbol, then it will not show the day session close or official settlement price. It 
will show the most recent trading price received. For information about the official settlement price, refer to Close 
Price is Official Settlement Price for Historical Daily Chart Bars.

If you want the last trade price on the last bar in a Historical Daily chart to be what was last received from the 
historical data service, then select Chart >> Chart Settings >> Chart Data. Disable Allow Real-Time Updating 
of Historical Chart.

Additionally, to ensure you have the most up-to-date values for the last bar in the chart, select Edit >> Download 
Data - Historical Chart. Press the OK button. This only needs to be done once per symbol and not per chart.

12.4 - Origin of Data in a Historical Chart

[Link] - [Top]
The data in a Historical Daily chart opened with File >> New/Open Historical Chart or File >> Find Symbol >> 
Open Historical Chart, comes from the data in the Daily data chart data file (.dly file extension). 

This Daily chart data in the file is downloaded from one of two sources. In most cases it is downloaded from the 
Sierra Chart Historical Data Service. Or it is downloaded from the Data or Trading service you are using Sierra 
Chart with. 

When Sierra Chart downloads historical Daily data, it requests all available historical data from the service with 
data records of a 1 Day timeframe. From this data, bars of a longer time frame can be created. This includes bars 
that are the specified number of Days and Weekly, Monthly, Quarterly, and Yearly bars.

It is also possible to create Daily or higher timeframe bars from Intraday data. This will be the case if Intraday 
Chart Only is selected in the list box above the Chart >> Chart Settings >> Intraday Chart Bar Period frame.

When Sierra Chart is connected to the data feed (File >> Connect to Data Feed), the very last bar in a Historical 
chart is updated with what is known as the Current Quote data from the Data or Trading service you are using. 
Unless Chart >> Chart Settings >> Chart Data >> Allow Real-Time Updating of Historical Chart is not 
enabled.

You can see this Current Quote data by selecting Window >> Current Quote Window when the chart is selected. 
This data is only held in memory. When there is a new bar added to the Historical chart or there is a reload of the 
Historical chart from the local data file, this data is temporarily cleared from the chart. However, it will reappear on 
the very last bar within a second. The Current Quote data is never written to the Historical Daily data file. It only 
affects the very last bar in the chart.

If there any data errors with the Current Quote data, then you need to contact the Data or Trading service provider 
about this. However, the first thing to do is to select File >> Disconnect and File >> Connect to Data Feed to 
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reset the Current Quote Data for the symbols currently being tracked. After this is done go to the Historical chart 
and select Chart >> Reload and Recalculate to ensure the data is reloaded. This will often solve the problem. 

If this does resolve the problem, what it indicates is that the particular data feed being used does not periodically 
refresh the Current Quote data throughout the trading day.

If you do not want to include the Current Quote data from the real-time data feed in the Historical chart, then select 
Chart >> Chart Settings >> Chart Data and disable Allow Real-Time Updating of Historical Chart. 

12.5 - When a New Historical Chart Daily Bar Begins

[Link] - [Top]
In a Historical Daily bar chart, when a new bar begin depends upon the historical Daily data service being used.

In the case where the historical Daily data service provides Historical Daily bar data which has tomorrows 
timestamp when the evening trading session begins for symbol in the previous day, then a new Daily bar will begin 
when the Historical Daily bar data is downloaded for the symbol anytime after the evening session begins, from 
that data service.

In Sierra Chart, there are various rules which cause a historical Daily download for a chart. To perform a historical 
data download for all of the open Historical charts, select Edit >> Download Data for All Historical Charts.

Otherwise, a new bar will not begin until midnight according to the Time Zone setting in Sierra Chart. It could 
begin sooner if historical data has not been downloaded since 24 hours for the symbol.

If you want a new bar to appear in a Historical Daily chart at the start of the new trading day, then follow the 
instructions in the 12.6 - Always Beginning Historical Chart Bar at Specified Time According To Symbol section. 

The Sierra Chart Historical Data Service does provide Historical Daily bar data with tomorrow's timestamp when 
the evening session begins for the symbol. This data service is used by many of the Data and Trading services 
supported by Sierra Chart. These services include: TransAct, Trading Technologies, Rithmic, Sierra Chart 
Historical Data, Interactive Brokers, OEC, CQG, Currenex. 

12.6 - Always Beginning Historical Chart Bar at Specified Time 
According To Symbol

[Link] - [Top]
It is supported to always begin a new Historical Daily chart bar at the end of a chart when connected to a real-time 
data feed, at or after a specific time when a trade occurs for the symbol.

For example, if the new trading day begins at 17:00:00 US Eastern time, then you can cause a new Historical Daily 
bar at the end of a chart to begin when a new trade occurs at or after that time. Follow the instructions below to 
accomplish this.

1. Select Global Settings >> Symbol Settings on the menu.
2. Locate the symbol or symbol pattern in the list of Symbols that you want to have a new bar start at a 

specific time for, at the last bar in a Historical Daily chart. If the symbol or symbol pattern is not in the list, 
then it needs to be added. For additional information about adding a symbol or symbol pattern to the 
Global Symbol Settings, refer to Global Symbol Settings.

3. Select the symbol or symbol pattern in the list of Symbols.
4. Set the Time Zone. It is essential that the Time Zone be set. The Time Zone needs to be set to the time 

zone that the Session Times are relative to. Usually this will be the time zone of the exchange.
5. Enable the option Start New Daily Bar at Start Time. This must be enabled.
6. Set New Daily Bar Start Time to the time you want to new daily bar to start at. 
7. Be certain that the option for Use Custom Symbol Settings Values is enabled.
8. Press OK to save the settings.
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9. Now in a Historical Daily chart for the symbol set above, at the last bar in the chart, a new bar will begin at 
the New Daily Bar Start Time when a new trade occurs and connected to the data feed.

If after following the procedure above, you notice what appears to be a missing bar just before the last bar in the 
chart during the evening trading session for a market, then the problem could be that the data provider is not 
providing the historical daily data for the trading day which has just finished. The first step is to select Edit >> 
Download Data - Historical Chart and download the latest data.

If there is still the missing bar, then select Edit >> Edit Data - Historical Chart. Go to the very end of the file in 
the editor and look at the last date. The last date in the file should be the date of the trading day which has just has 
finished. If you do not see that date, then the problem is as explained where the data provider is not providing data 
for the for the trading day which has just completed. Contact your data provider in this case.

12.7 - Displaying Last Trade Price Instead of Official Settlement Price

[Link] - [Top]
For bars other than the most recent/latest bar in a Historical Daily chart, the Close price for the bar will always be 
the official settlement price provided by the exchange when using the Sierra Chart Historical Data Service. For 
other historical data services, this will depend upon the data provider. Usually it is the official settlement price.

To see the last trade price on Historical Daily chart bars instead of the settlement price, follow the instructions 
below. 

1. Select File >> Find Symbol.
2. Select the symbol from the lists. 
3. Press the Open Intraday Chart button.
4. Select Chart >> Chart Settings.
5. Set the Chart Data Type to Intraday Chart Only. 
6. Set the Bar Period Type to Days-Minutes-Seconds Per Bar . 
7. Set the value in the box below to 1-0-0 (1 Day per bar).
8. Press OK to save the settings.
9. For an alternative method to change the chart bars to 1 day per bar, refer to Changing the Period of the 

Chart Bars.

12.9 - High/Low of Last Bar Includes Prior Trading Day Session

[Link] - [Top]
When historical data is downloaded for a Historical Daily chart, and data for the next trading day is received, and a 
new bar is created, but this new bar contains the prior trading session High and Low values, then this would 
indicate the data feed you are connected to with the particular Data or Trading service you are using, has not reset 
the current Daily High and Daily Low values for the symbol.

Follow these instructions to reset them.

1. Select File >> Disconnect.
2. File >> Connect to Data Feed.
3. Once you are connected as indicated by the green box in the Status bar below the main menu, then select 

Edit >> Reload All Charts.
4. Be sure to wait until you have the connection before reloading the charts. The reloading is necessary to 

clear out the the prior Daily High / Low from the last bar in the Historical charts.
5. You can also perform a reload individually of a chart by selecting Chart >> Reload and Recalculate. This 

method is more efficient if you have just a few Historical charts open and many more Intraday charts.

12.10 - Close Price is Official Settlement Price for Historical Daily Chart 
Bars

[Link] - [Top]
Usually there will be a difference between the close price of a bar on a Historical Daily chart compared to the close 
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price of a bar at the corresponding time on an Intraday chart. 

Therefore, you cannot accurately compare the close price of a bar on a Historical Daily chart compared to the close 
price of a bar at the corresponding time on an Intraday chart. Usually they will not match!. 

Do not contact Sierra Chart support about these price differences.

When the market is open for a symbol, the close/last trade price of the last bar in a Historical Daily chart should 
match the close/last price of the last bar in an Intraday chart of the same symbol, as long as the Session Times for 
the Intraday chart are set to display all 24 hours of trading. 

This particular section on this page, describes comparing the close price of bars other than the last bar in a chart.

Historical Daily charts use the official settlement price for the closing price of a bar and this is almost always 
different compared to Intraday charts.

The official settlement price from the exchange is calculated using a certain algorithm. This algorithm can be found 
in the futures contract specifications on the exchange website the symbol trades on. This official settlement price is 
not the same price as the last trade price at the end of the trading session.

In general the close prices will not match between Historical Daily charts and Intraday charts.

It is not possible to adjust the Session Times in Chart >> Chart Settings for Historical Daily charts. They are not 
used because they are set by the exchange or data provider the data originates from. 

12.11 - Differences with Historical Data Due to Dividend Adjustments

[Link] - [Top]
When comparing the historical prices for a particular day in a Historical Daily chart to another data source for the 
same day or to the same chart in another instance of Sierra Chart, and you notice differences with the Open, High, 
Low, Close prices, then this may be because the data in Sierra Chart is adjusted for dividends. Or it is not adjusted 
and you are comparing to historical price data which is adjusted for dividends.

Select Global Settings >> Data/Trade Service Settings.

Check the setting of Download Dividend Adjusted Historical Data. If it is enabled, then disable it.

After changing this setting, go back to the Historical Daily chart where you noticed differences compared to 
another data source or to another instance of Sierra Chart and select Edit >> Delete All Data and Download. This 
will correct the data. This only needs to be done once per symbol.

12.12 - Duplicate Bar in Historical Chart

[Link] - [Top]
When Sierra Chart is connected to the data feed, Historical charts are updated with the current data from the data 
feed. This data is only stored in memory and is not written to the Historical chart data file. 

If a new trading day begins, the market for the symbol has not yet opened, and the data feed is still providing the 
previous days data, then you might see a duplicate bar at the end of the Historical chart. 

This last bar will be similar or the same to the bar before it. 

The first step for this kind of problem is to reconnect to the data feed to make sure the Daily Quote Data has been 
reset for the trading day and is correct for the symbol. Refer to Reconnecting to Data Feed (File >> Disconnect 
followed by File >> Connect to Data Feed). This procedure is not normally necessary when Sierra Chart is 
connected to a properly engineered data feed. Not all of them are. For example, with any of the Sierra Chart 
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provided data feeds, you should not have to reconnect.

If this does not resolve the problem, then make sure that global Time Zone setting in Sierra Chart matches the time 
zone of the exchange where the symbol trades. Refer to Time Zone for instructions.

It is also possible to set a specific time zone on the chart itself. Refer to Using Different Time Zone in Individual 
Charts for instructions.

The last solution to this problem is to uncheck the option Chart >> Chart Settings >> Chart Data >> Allow 
Real-Time Updating of Historical Chart. 

There are no further solutions to this. If you see a duplicate bar at the end of a Historical Daily chart, then it is just 
do to the circumstances and it is not resolvable. 

12.13 - Official Settlement Price Only Available in Historical Charts 
(Not Intraday)
[Link] - [Top]
The historical official Daily settlement prices are only available in Historical Daily charts opened with Open 
Historical Chart in the Find Symbol window.

You cannot access this data through Intraday charts. 

Using the Daily OHLC study on an Intraday Chart, you can reference a Historical Daily chart and then based the 
lines in an Intraday chart based upon the Historical Chart data. 

12.14 - Continuous Futures Contract Chart Back Adjustments

[Link] - [Top]
When using a Continuous Futures Contract Chart, it is supported to back adjust the data to eliminate the price gap 
between contract months to the next contract month in the chart, when there is a transition from one contract month 
to the next in the chart.

This back adjustment causes the prices for prior futures contracts in the chart, for different months and years as 
compared to the current symbol, to be adjusted up or down. 

Therefore, when you are looking at a back adjusted Continuous Contract Chart, you are not seeing the real prices. 
The displayed prices will be higher or lower than actual prices. Keep this in mind when comparing to non-back 
adjusted data for the same date.

Also refer to Displaying Rollover Transition Times and Contract Months. 

12.15 - US Equities Official Daily High and Low Values

[Link] - [Top]
US equities data from Sierra Chart is provided by the UTP and CTA Data Feeds. These are the official sources of 
data. These data feeds provide Daily High and Low prices. Sierra Chart uses these official values for the Daily 
High and Low values for the current trading day.

We have noticed, that these official Daily High and Low values are higher and lower in some cases, than what you 
may see with other data feeds. Although understand that these are the official values.

Understand that there is nothing wrong, but the official data is being provided. 
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Window Size and Position Not Restored
[Link] - [Top]
Occasionally we receive reports from users of systems that have three or more monitors that when opening a saved 
Chartbook, the detached chart windows, Time and Sales windows, Market Depth windows, Chart Values windows, 
are not restored with the same size and position as previously set when saving the Chartbook.

This issue has been looked into many times previously by qualified engineers and we have determined it is a 
problem with either the operating system and/or the video driver being used. It is not a problem with Sierra Chart 
itself. 

However, we did determine that in the case of detached chart windows, the repositioning could be caused by Sierra 
Chart by incorrectly determining a detached chart is offscreen and this potential issue is resolved in version 1849 
and higher. 

We definitely have not heard about this problem on single monitor systems. We do not think we have ever heard 
about the problem on 2 monitor systems. Occasionally we hear about the problem with a system that has three or 
more monitors. 

One scenario we have seen that we have observed on one users system, is that when a window is restored to a 
previous size and position, it is like the operating system or video driver is determining that the window is being 
positioned to an offscreen location, which is not the case, and it is repositioning it to a default location on the main 
monitor. 

Another scenario we have heard about which may not be related to the number of monitors is that if a chart 
window is sized to a small width, upon the restoring of that chart window upon opening a Chartbook, the width is 
then larger. Sierra Chart always restores a window using its prior position and size as returned by the operating 
system at the time the Chartbook is saved. 

In the case of when using Windows 10, and you have dragged a particular window in Sierra Chart to the edge of a 
monitor and that window automatically fills up a portion of that monitor, when Sierra Chart gets the size and 
position of that window (GetWindowPlacement) the operating system will not return the current size and position 
of the window. The solution is to manually move and manually adjust the size and position so that Windows 10 
returns the correct size and position through the GetWindowPlacement function.

If you have read this help topic or Sierra Chart support has referred you to this help topic, please do not contact 
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Sierra Chart support about this problem again. We will not respond since this is not a Sierra Chart issue and we 
cannot help with it. 

State of Child Windows in Main Sierra Chart Window

[Link] - [Top]
If you encounter a problem where when resizing the main Sierra Chart window and the Charts or Spreadsheet 
windows contained within that window are being repositioned or resized in some way, then make sure the title bars 
are enabled for each of the child window Charts by going to each chart and enabling the title bar by making sure 
there is a checkmark by Chart >> Show Title Bar. 

Verifying Sierra Chart is Saving Window Size and Position Correctly

[Link] - [Top]
You are able to verify that Sierra Chart is saving the Size and Position of windows correctly, by positioning and 
resizing a window fully within the first or primary monitor on your system. 

Save the Chartbook, close the Chartbook and reopen the Chartbook. 

The windows should have the correct Size and Position. 

*Last modified Wednesday, 22nd February, 2023.
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Transferring Sierra Chart Settings and Data From Existing Installation 
to New Installation

[Link] - [Top]
To install Sierra Chart on another computer or another folder on the same computer and use your same data files 
and settings from your original installation, follow these steps:

1. Install Sierra Chart on your other computer or in a different folder on the same computer. Download Sierra 
Chart from the Software Download page. Skip this step if the Sierra Chart installation you will be 
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transferring settings to is already installed.
2. It is necessary to determine the location of the Sierra Chart Data Files Folders. Select Global Settings >> 

General Settings in both the original (source) and new (destination) installations of Sierra Chart. 

Make a note of the drive and folder path displayed in the Data Files Folder box for each installation of 
Sierra Chart.

3. Make sure no copies of Sierra Chart are running. To exit from Sierra Chart, select File >> Exit.
4. Copy the files from the Sierra Chart Data Files Folder from your original installation (source folder) into 

the Data Files Folder of your new installation (destination folder). Any files that exist in the destination 
folder, that have the same name as the files in the source folder, should be overwritten and will get 
replaced. This is safe to do. 

The Data Files Folder contains Daily (.dly) and Intraday (.scid) chart data files, Chartbooks (.cht), Study 
Collection (.StdyCollct), Trade Window Configuration (.twconfig), Dynamic Link Library (.DLL) files. 

Chartbook files are your workspaces and contain charts, Chart Settings, Chart Drawings, and the Studies on 
those charts. 

For efficiency, it is not necessary to copy files with an extension .scid from the source folder to the 
destination folder. 

You cannot copy the Data folder itself from the source installation into the Data folder of the destination 
installation of Sierra Chart. In this particular case you will have a Data folder within a Data folder. 
Example: C:\SierraChart\Data\Data. This is not correct. 

5. Copy the following files and folders in the main Sierra Chart folder of your original (source) installation to 
the main folder of your new (destination) installation. Overwrite these files if they exist in the folder for 
your new (destination) installation. 
◦ Sierra4.config (Contains all of the global settings in Sierra Chart. This includes settings set through 

all of the configuration windows under the Global Settings menu including all of the Control Bar 
configurations. Chart specific settings, like the settings in Chart >> Chart Settings, are held in 
Chartbooks and not this file. Sierra3.cfg/Sierra4.config does not include Account related settings or 
Global Symbol Settings and can be safely shared with others.)

◦ Accounts4.config (This contains the Global Settings >> Data/Trade Service Settings and related 
settings including all Usernames and Passwords. Your Sierra Chart Account Name and Password is 
stored in this file. This file is encrypted. All saved Data/Trade Service settings configurations are 
also contained in this file.)

◦ KeyboardShortcuts4.config (This contains the Keyboard shortcuts configuration.)
◦ TradeActivityLogs (Folder containing the files for the data displayed in Trade >> Trade Activity 

Log >> Trade Activity. The file format of the files is: TradeActivityLog_[ Date]_UTC.
[simulated].data)

◦ TradeAccountData (Folder containing the files for the data displayed in Trade >> Trade Account 
Monitor.

◦ TradePositions.data (The data in Trade >> Trade Positions Window)
◦ TradeOrdersList.data (The data in Trade >> Trade Orders Window)
◦ SymbolSettings (folder containing Global settings >> Global Symbol Settings data)
◦ DefaultStudySettings (Folder containing .defaultsettings files which are created when saving 

Default Study Settings.)
6. Copy the sound files in the AlertSounds folder in the main Sierra Chart folder of your original (source) 

installation to the AlertSounds folder in your new (destination) installation.
7. If you are using any custom icons for the Control Bar buttons, also be sure to copy the \Graphics\Buttons 

folder in the main Sierra Chart folder of your original (source) installation to the new (destination) 
installation. 

8. Run the new installation of Sierra Chart by using the icon for it on your system desktop.
9. In the new installation of Sierra Chart, select File >> Clear Recent File List. This is so that you do not use 

file paths which are pointing to an older installation or to a file path that does not exist.
10. In the new installation of Sierra Chart, select Global Settings >> General Settings. Enable the Always 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index4cf4.html?page=doc/ChartSettings.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexb844.html?page=doc/Tools.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index9099.html?page=doc/ChartStudies.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index2c7f.html?page=doc/DataSourceSettings.php#SavingLoadingSettings
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index9099.html?page=doc/ChartStudies.html#CustomDefaultStudySettings


Use 'Data' Folder within Main Folder option. This will ensure the correct folder is always used.
11. If you have any problems with the configuration from your original installation on your new installation, 

then refer to the Resetting Sierra Chart to a Default State documentation. It is very unlikely you will.
12. The Intraday data files, these have a scid file extension, that have been copied from one installation of 

Sierra Chart to another installation, may no longer be compressed after the file copy. During the first 
Intraday data download that occurs when connected to the data feed, the compression will take place if it 
has not already. 

During this process you will notice that Sierra Chart will freeze during the compression. This is just a one-
time process because when Sierra Chart gives control to the operating system to compress a file, the 
operating system does it on the primary thread which will block the user interface of Sierra Chart. 

Therefore, after copying an installation to another system or another folder, periodic freezing of the user 
interface during the compression of large Intraday data files is not unusual. And it will not occur again after 
the files have been compressed.

13. If the destination installation will be using a different Data/Trading Service as compared to the source 
installation, then the symbols of charts within Chartbooks will need to be changed to match the Service 
being used. Otherwise, new historical data and real-time data will not be received into them. For complete 
details and instructions, refer to Help topic 1.3 (Symbols).

Changing Data Files Folder

[Link] - [Top]
The Data Files Folder can be changed at any time in the new destination copy of Sierra Chart or the source copy 
of Sierra Chart. To do this, refer to Data Files Folder in the General Settings documentation.

It is highly recommended that you enable the Global Settings >> General Settings >>Always Use 'Data' Folder 
within Main Folder option. This will ensure the correct folder is always used. This is the easiest thing to do.

Updating Existing Installation of Sierra Chart with Files and Settings 
from Another Installation
[Link] - [Top]
Follow the below instructions to update an existing installation of Sierra Chart (destination installation) with all of 
the files and other settings from another existing installation (source installation).

The Transferring Sierra Chart Settings and Data From Existing Installation to New Installation instructions can 
also be used instead of these instructions.

The instructions here describe a simple alternative method. It is less recommended because it gives you less of an 
understanding about the file configuration of Sierra Chart.

1. Through your operating system file manager, go to the source installation of Sierra Chart. This is where you 
want to copy the files from. If you are not sure of the location of this installation, then open the Window >> 
Message Log in the source installation of Sierra Chart. This source installation of Sierra Chart needs to be 
running to open the Message Log. 

Near the top of the Message Log look for the line Program path: C:\SierraChart\. This indicates the folder 
that Sierra Chart is installed to. This is the folder you need to go to. 

2. Copy all of the files in this Sierra Chart folder and the following subfolders: ACS_Source, AlertSounds, 
Data, Graphics, SymbolSettings. You may want to exclude files with a scid file extension in the Data 
subfolder in order to minimize the amount of data copied.

3. Go to the destination installation folder of Sierra Chart. If the destination instance of Sierra Chart is 
currently running, then exit from it by selecting File >> Exit.

4. Place all of the files you copied from the source installation folder into the folder of the destination 
installation. It is safe to overwrite the files. Therefore, when prompted to overwrite a file, choose Yes to 
overwrite.
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5. The destination installation will now be the same as the source installation.
6. Start the destination installation of Sierra Chart by running the SierraChart.exe file in the main Sierra 

Chart program folder for the destination installation.
7. Select Global Settings >> General Settings. Make sure the Always Use 'Data' Folder within Main 

Folder is enabled. Press OK. If you changed this setting, then reconnect to the data feed.

Simple Transfer/Copy of Sierra Chart Installation to Another Folder or 
Computer System

[Link] - [Top]
This procedure describes a simple method of transferring or copying an installation of Sierra Chart to another 
folder or computer system.

1. Go to the existing installation of Sierra Chart that you want to copy and run Sierra Chart if it is not already 
running.

2. Select Global Settings >> General Settings.
3. Enable the Always Use 'Data' Folder within Main Folder option. By default, the Data Files Folder is the 

Data subfolder within the Sierra Chart main folder. Usually this is: C:\SierraChart\Data. If after enabling 
this option, the new Data Files Folder has changed, then you need to move the files from the prior Data 
Files Folder to the new folder location.

4. Open the Message Log with Window >> Message Log if it is not already open.
5. Scroll to the top of the Message Log window. You will see a line like the following which indicates the 

Sierra Chart program folder: Program path: C:\SierraChart\.
6. Exit from this existing installation of Sierra_ Chart with File >> Exit.
7. Through your operating system file manager copy all of the files and folders in the Program path as shown 

in the Message Log.
8. Create a new Sierra Chart folder in the destination location to paste a copy of the existing installation files.
9. Paste the files you copied into that new folder.
10. Run the SierraChart.exe file in the new destination folder to start Sierra Chart.
11. In Sierra Chart, select Global Settings >> Create Desktop Shortcut to create a shortcut to the program on 

your system desktop.
12. Select File >> Clear Recent File List since you may have installed Sierra Chart into a different drive or 

folder and the saved paths will be wrong.
If you will be copying Sierra Chart to another computer system, then the following instructions can be used in 
combination to the above instructions, to utilize a USB flash drive to facilitate the transfer.

1. Insert a USB flash drive into the computer you are copying Sierra Chart from.
2. Copy and thus Sierra Chart installation folder to this flash drive.
3. Remove the flash drive from the computer that you are copying Sierra Chart from. Insert the USB flash 

drive into the computer you are copying Sierra Chart to. 
4. Copy the Sierra Chart folder on the flash drive into the location you want to on the destination computer. 

Additionally, the File Sharing feature may be useful to you if you just want to copy individual Chartbooks, 
Spreadsheets, or Study Collections to other installations.

Copying of Market Depth Data Files

[Link] - [Top]
Market depth data files can be copied from one Sierra Chart installation to another. This procedure is only intended 
to be followed if you just want to copy these files only between two installed copies of Sierra Chart. Follow the 
below instructions to do this.

1. Exit from Sierra Chart through File >> Exit in the copy that you want to copy the market depth data files 
from.

2. Through your operating system file manager go to the Sierra Chart Data Files Folder. This can be 
determined through Global Settings >> General Settings >> Data Files Folder.

3. Once you have opened that folder, then open the MarketDepthData subfolder within that folder.
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4. Make a copy of the market depth data files that you want to copy to another installation of Sierra Chart.
5. Place these files into the MarketDepthData subfolder of the other installation of Sierra Chart. Make sure the 

other installation of Sierra Chart is not running when you copy those files into that folder.

*Last modified Wednesday, 22nd February, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 16: Error Messages When 
Opening Files

Error Messages When Opening Files
• Introduction
• Files Set to Read-Only
• File Does not Exist
• Antivirus/Anti-malware Software
• File in Use by Another Program or Application
• Run Sierra Chart with Windows Administrator Level Access
• Restricted File / Folder Security Settings
• Drive Letter Does Not Exist
• Sierra Chart Installed Into Program Files Folder

Introduction

[Link] - [Top]
This page lists various reasons why you may receive an error message or messages in the Sierra Chart Message 
Log about a file or folder that cannot be opened or accessed whether this is for reading from or writing to the file. 
There can also be error messages about the Data Files Folder not being created. Solutions are provided.

The information on this page is also applicable to the very same errors you can also receive when using the Sierra 
Chart installer. 

The following are the messages you might encounter in the Message Log. Only the relevant text within the larger 
message is given below.

• Error opening file
• Failed to open file
• Failed to open the file (filename) for adding records. Windows error code 32: The process cannot access the 

file because it is being used by another process. 
• Failed to open configuration file when saving. Configuration not saved. (Will display in a pop-up message 

box and only on the starting of Sierra Chart)
• Error creating the Data folder
• Windows error code (3): The system cannot find the path specified.
• Windows error code (5): Access is denied.
• Windows error code (32): The process cannot access the file because it is being used by another process
• Error opening C:\SierraChart\TradeOrdersList.data. Windows error code 32: The process cannot access the 

file because it is being used by another process.
Another related problem that you may experience is that your Sierra Chart settings are not saved when you restart 
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Sierra Chart.

Files Set to Read-Only

[Link] - [Top]
You may have Sierra Chart files that are set to Read Only. This might occur if you backed up your files and 
restored them from a backup system.

1. Exit Sierra Chart if it is running.
2. Go to the My Computer icon on your desktop. Open it. 
3. Open the drive you installed the Sierra Chart software to.
4. Go to the folder you installed Sierra Chart to.
5. Select all the files and folders.
6. Select File >> Properties on the menu and clear the Read Only check box.
7. Usually these steps are not necessary because Sierra Chart clears the Read Only flag from the files in the 

Data subfolder. Although it does not clear the Read Only flag from configuration files in the main Sierra 
Chart folder. If the configuration files are set to Read Only, then your program settings will not be saved 
when you exit the program. Therefore, you do need to clear the Read Only flag manually on those.

File Does not Exist

[Link] - [Top]
You may get an error when opening a file because the file you are trying to open does not exist in the location you 
are opening it from. Try reopening the file directly from the File menu using one of the Open commands.

Antivirus/Anti-Malware Software

[Link] - [Top]
The error messages could be caused by Antivirus/Anti-Malware software that has the file locked. Disable the 
Antivirus/Anti-Malware software running on your computer system. Set it to not perform any scanning of files 
with these extensions: scid and dly. Or make sure the folder Sierra Chart is installed to is excluded from being 
scanned by the Antivirus/Anti-Malware software program you are running. After doing one or more of these, then 
restart Sierra Chart.

A good indication that this is the cause, is if you receive this error: Windows error code (32): The process 
cannot access the file because it is being used by another process. 

File in Use by Another Program or Application

[Link] - [Top]
The file that is giving the error, is open in some other program or application you are using on your computer 
system. If this is the case, then close that other program. 

The other program may be Anti-malware software. Therefore, refer to Antivirus/Anti-malware Software on this 
page.

Run Sierra Chart with Windows Administrator Level Access

[Link] - [Top]
Sierra Chart may need to be run with Windows Administrator account privileges/credentials. The reason for this 
requirement will be if you have installed Sierra Chart into the Windows Program Files folder. Potentially there 
can be other Windows related considerations as well which will require this. Follow these steps to run Sierra Chart 
with Administrator privileges/credentials.



1. Right-click the icon on your desktop that you use to run Sierra Chart, and then select Properties.
2. On the Compatibility tab, enable the Run this program as an administrator check box, and then press 

OK.
3. Run Sierra Chart again by opening that icon you changed the properties for.

Restricted File / Folder Security Settings

[Link] - [Top]
Another reason for the error messages documented in the Introduction section on this page is that the file and folder 
Security settings for the files and folders Sierra Chart uses are set so that the Windows account that you log into 
Windows with does not have full permission to access the file or folders. 

In this case you will need to change the Security settings. Follow the instructions below. 

1. Log on as a user who has Administrator level credentials, and then use Windows Explorer to locate the 
\SierraChart folder.

2. Right-click the \SierraChart folder, and then click Properties.
3. On the Security tab, click Edit. If you are prompted for an administrator password or for confirmation, type 

your Windows administrator account password, or click Continue.
4. Under Group or user names, click your user account.
5. Under Permissions for Users, click Allow for the following permissions:

◦ Modify
◦ Read & Execute
◦ List Folder Contents
◦ Read
◦ Write

6. Click OK.

Drive Letter Does Not Exist

[Link] - [Top]
You may receive a file related error when a file is opened because the particular drive the Data Files Folder is set 
to does not exist on your system. Select Global Settings >> General Settings. Make sure the Data Files Folder is 
set to drive and folder that actually exists on your system.

Sierra Chart Installed Into Program Files Folder

[Link] - [Top]
If you have installed Sierra Chart into the Program Files folder on your system which is not the default installation 
folder, then writing to files in that folder may get blocked by the operating system. There can be all kinds of 
various problems with this including settings not getting saved. 

It is not recommended to install Sierra Chart to the Program Files folder on your system. By default Sierra Chart 
will not be installed into Program Files on your system. The Program Files folder is a protected folder on 
Windows Vista, 7, Server 2008-2012, 8, 8.1, 10. 

If you have been directed to this section of the documentation and you have installed Sierra Chart into the 
Program Files folder, then move it to a different folder on your system that your Windows account has access to. 
This generally will be \SierraChart on the drive you want to install Sierra Chart to on your system. 

*Last modified Wednesday, 22nd February, 2023.
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◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 17: Sierra Chart 
Unexpectedly Shutting Down /Unusual System or Software Problems

Sierra Chart Unexpectedly Shutting Down | Memory 
Errors | Unusual Software Problems | Exception 
Errors | Freezing of User Interface

• Problems Caused by Advanced Custom Studies
• Advanced Custom Studies Can Cause Problems in One Version but Not Another
• Hard Drive Issues / SSD
• Sierra Chart Studies Causing Exceptions
• "Caught an unhandled exception"
• System Lockups and System Restarts
• Inconsistent or Unstable Behavior of Custom Study Between Sierra Chart Versions
• Resolving Unstable/Improper Functioning Due to Insufficient Memory Available
• Exceptions and InstabilityFrom Open GL

Problems Caused by Advanced Custom Studies

[Link] - [Top]
If you are using Advanced Custom Studies, which are studies which are added through Analysis >> Studies >> 
Add Custom Study, and one of the following occurs: 

• Receive a Warning: The Custom DLL study "[DLLFileName].scsf_[StudyName]" has just caused a 
CPU exception. | Date-Time in the Window >> Message Log. 

• Windows operating system says Sierra Chart has performed an illegal operation or has encountered a 
problem and Sierra Chart is shut down. 

• Receive an Out of Memory message in the Message Log.
• Receive an An unhandled exception was caught in [Function Name]. Message: [Number] message in 

the Message Log.
• Receive a Exception caught from [Study Name] message in the Message Log. 
• Sierra Chart uses more and more memory.
• You have unusual problems with Sierra Chart.
• Sierra Chart freezes and uses a lot of CPU time.
• Unable to open Chartbooks due to one of the above problems. 
• An abnormal shutdown of Sierra Chart occurs when pressing the Analysis >> Studies >> Add Custom 

Study button. 
• Sierra Chart freezes for an extended time and reconnects to the data feed because of this.
• A "stack corruption" occurs and when this is encountered, Sierra Chart immediately shuts down without 

any error message. In other words it disappears. This is an example of a stack corruption: 
ExampleFunction()

• {
•     //Define an array of variables within the function. This is created 

on the "stack"
•     int IntegerArray[4] = {1, 2, 3, 4};
•
•     //The following line will corrupt the stack because it is accessing 

beyond the bounds of the array
•     IntegerArray[4] = 10;
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• }
•             

Then the first step to resolve these kinds of issues is to follow the below instructions.

1. Restart Sierra Chart.
2. At the Sierra Chart Login window, press the Cancel button.
3. Enable the option Safe Mode to prevent the downloading of DLL files and the loading of Advanced 

Custom Studies DLL files. 

For detailed instructions, refer to Using Safe Mode. 
4. Press the Login button.
5. If you no longer are experiencing the problem that you did previously, then continue with the steps below 

to determine what particular DLL file is causing the problem. Otherwise, if using Safe Mode did not 
resolve the problem, then the problem you are experiencing is not caused by an Advanced Custom Study 
and you can stop here.

6. Disable automatic file downloads of custom study and related files, that your Sierra Chart account is 
authorized to receive. To do this, go to the Enabled Studies And Files Set To Download page and disable 
File Downloads. 

7. Select Global Settings >> General Settings. Make a note of the Data Files Folder.
8. Exit Sierra Chart.
9. Next, go to your Sierra Chart Data Files Folder that you made a note of. In the Data Files Folder, create a 

folder named DLLBackup.
10. Move all files with a .DLL file extension in the Sierra Chart Data Files Folder into your DLLBackup 

folder that you created.
11. Run Sierra Chart.
12. On the Login Window, disable the option Safe Mode to allow the loading of Advanced Custom Studies 

DLL files.
13. If a particular Advanced Custom Studies DLL file was the cause of the problem, then the problem you were 

previously experiencing will now be solved even when not using Safe Mode.
14. You can now move the Advanced Custom Studies DLL files from the DLLBackup folder into the Sierra 

Chart Data Files Folder one by one and try reopening your Chartbooks after that to see which DLL file is 
causing the problem. Always put the DLL files in the Sierra Chart Data Files Folder. This is the only 
folder where they will work from. They will not work if they are located in some other folder.

15. When you determine which DLL is causing the problem, then exit from Sierra Chart, delete that DLL file, 
and contact the developer about it. 

16. The first step is for the Custom Studies DLL developer to recompile their source code using the latest 
SierraChart.h header file. This can be done through Analysis >> Build Custom Studies DLL. The latest 
header file will be used by default.

17. If after recompiling the source code and creating a new DLL, if the problem still occurs, the Custom Study 
developer needs to determine the reason for the problem and correct it. They can contact Sierra Chart 
Support on the Support Board for help if needed.

18. If you no longer want to use a custom study which was causing the problem, then remove all instances of it 
from all open charts. Studies can be removed through Analysis >> Studies >> Studies to Graph >> 
[select study] >> Remove. 

If the DLL file for a particular study that has been added to a chart has been deleted, then the study will be 
listed as Custom DLL Study in the Studies to Graph list.

19. After removing a particular custom study from your charts which you no longer want to use or has been a 
problem, restart Sierra Chart after to clear any memory corruptions which it may have been causing if it has 
this kind of problem. 

20. Programming errors in Advanced Custom Studies can cause numerous different and unusual problems. 

Advanced Custom Studies Can Cause Problems in One Version but Not 
Another
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[Link] - [Top]
It is very possible for an Advanced Custom Study with a programming error not to cause a problem in one version 
of Sierra Chart, but cause a problem in a newer version.

It is also possible for an Advanced Custom Study with a programming error not to cause a problem and then later 
cause a problem without an apparent reason.

Be aware of and understand this. Memory corruptions due to overwriting the bounds of an array, can lead to these 
kinds of behaviors. 

Users will often attribute the problem to a new Sierra Chart version when it is their own custom study code or the 
custom study code of the developer who developed the custom study the user is using, which actually is the source 
of the problem. 

The reason that a problem becomes apparent with a new Sierra Chart version is that the code and memory usage 
layout will vary compared to the prior version and memory corruptions which do not cause a problem in one 
version become apparent in another version simply because the area of memory that the custom study is damaging, 
was not a used memory location or used very infrequently in the prior version.

If Sierra Chart is completely stable when the custom study is removed, this only confirms the problem as described 
in this section. Additionally if other users not using the custom study have zero problem with Sierra Chart, then 
this is further confirmation of this. 

Hard Drive / SSD Issues

[Link] - [Top]
If Sierra Chart unexpectedly shuts down or freezes permanently, then this could be because the Sierra Chart 
program files have become damaged on your disk drive or SSD. This is unlikely. To see if this is the case, 
download and reinstall Sierra Chart. There is no need to uninstall first.

Sierra Chart Studies Causing Exceptions

[Link] - [Top]
In the very rare case that a Sierra Chart built-in study is causing an exception and giving the following message in 
the Window >> Message Log: 

Warning: The Custom DLL study "SierraChartStudies.scsf_[StudyName]" has just caused a CPU exception. | 
Date-Time
What you then need to do is contact Sierra Chart support about this on the Support Board for instructions. We need 
to analyze problem to determine the reason and provide a solution.

"Caught an unhandled exception"

[Link] - [Top]
In the rare case that an exception is being caught by Sierra Chart which results in a line like the following in the 
Window >> Message Log: 

An unhandled exception was caught in [Function Name]. Message: [Number]
Then this means that a software or hardware level exception has occurred which indicates a serious problem. There 
can be numerous causes including a memory corruption. Usually the reason for this is an Advanced Custom Study 
with a programming error. The least likely reason would be that it is caused by a bug within Sierra Chart itself.

Follow the below procedure to resolve this kind of problem:

1. An unhandled exception occurring within Sierra Chart indicates a serious problem like a memory 
corruption. Sierra Chart cannot continue to function reliably after this exception has occurred. Therefore, as 
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soon as possible exit from Sierra Chart with File >> Exit.
2. Follow the instructions in the Advanced Custom Studies Part 1 section to determine if the problem is 

caused by an Advanced Custom Study. If so, then stop here.
3. If after restarting Sierra Chart and using Safe Mode, you continue to have the problem, then restart your 

computer.
4. If that still does not solve the problem, then need you need to contact Sierra Chart support about this on the 

Support Board for instructions. We need to analyze problem to determine the reason and solve it. 

System Lockups and System Restarts

[Link] - [Top]
In the very rare case, that you see your computer system lockup or restart when using Sierra Chart, then generally 
this is an indication of a hardware problem on your computer system.

Generally it is caused by faulty RAM memory or a faulty hard drive or solid-state drive.

Under no circumstances does a program like Sierra Chart which is a normal program that uses standard operating 
system functions, cause a computer to restart or freeze. It is technically impossible. This also applies to any other 
program that uses standard operating system functions. It is just not possible.

Check all of the hardware on your computer. Especially the memory and the hard drive or solid-state drive.

This particular section is only here for documentation completeness because hardware problems generally are not 
very common.

Sierra Chart can potentially use a significant amount of memory and drive space which can expose hardware faults 
with either of these on your system.

Inconsistent or Unstable Behavior of Custom Study Between Sierra 
Chart Versions

[Link] - [Top]
If you notice that your custom study is behaving differently after a Sierra Chart update or it has unstable behavior, 
then the most likely reason is a problem with your own program code. The Sierra Chart Advanced Custom Study 
Interface is a simple and rock-solid and a totally reliable C++ interface. 

It is next to impossible for there to be any problem with this interface. Furthermore, if there is an issue, this would 
be a very rare condition that we would be aware of quite quickly and resolve it quickly.

Your custom study consists of compiled C++ code and what it does, primarily is the execution of your own code. If 
it does not function properly, then the problem is almost certainly going to be in your code. There is almost no 
other possibility. 

Now, there are some items which could also be causing a problem. 

There can be some rare cases, and we mean rare, where there could be an inadvertent or improper change within a 
Sierra Chart data structure in a new version which can cause a problem where a custom study will not be stable. If 
this is the case, it is going to be obvious to Sierra Chart engineering that this is the case and we will promptly 
resolve it. 

So this kind of problem, is unlikely to begin with and if it is, we would recognize it and acknowledge it and correct 
it. Another solution to solve the problem is just simply to recompile your custom study on the version where you 
encounter the problem and that will resolve it as well without any further intervention by Sierra Chart engineering. 
However, that is not a permanent solution because after we reverse the data structure back to its proper and 
compatible state, and release a new version you will then have to recompile your source code on that new corrected 
version as well. 
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Another possibility when using the Remote Build command is that there could be a problem with the generated 
code from the GCC compiler. We say this not based on any actual knowledge of this but based on just merely a 
hypothetical concept that we have no belief is even true. 

Sierra Chart itself is built with the Microsoft Visual C++ compiler which you can also use as well. We have never 
been aware of any problem with the generated code from the GCC compiler other than sometimes some parameter 
type incompatibilities. When we are aware of those, we resolve them. Aside from that potential problem with the 
GCC compiler which should not be an issue at the present time, we are not aware of any other issues. 

However, to work around any potential issues, simply compile your code by using the Analysis >> Build Custom 
Studies DLL >> Build >> Build with Visual C++ - Debug/Release command. You will first need to use the 
Build >> Install Visual C++ Compiler button on the Build Custom Studies window.

So if you have some kind of inconsistent or unstable behavior of your custom study after updating Sierra Chart, the 
definitive solution to rule out Sierra Chart is to rebuild the DLL on the current version of Sierra Chart you are 
running by using the Analysis >> Build Custom Studies DLL >> Build >> Build with Visual C++ - Debug/
Release command. If you continue to see the problem, then this 100% definitively points to your own source code 
as the problem. It is unlikely there is any other possibility.

If the use of the Advanced Custom Study Interface and Language is beyond your abilities, then this is not 
something we are able to control. 

Sierra Chart provides hundreds of studies in ACSIL format, which are stable from version to version without any 
problem, and without any code modifications. This is because they are properly coded. We do acknowledge the 
possibility of an inadvertent change in a data structure, can cause a problem. If you recompile your code on the 
version which it is not working properly on and that resolves it, then we need to make a correction. Otherwise, the 
problem is in your own code. 

Resolving Unstable/Improper Functioning Due to Insufficient Memory 
Available

[Link] - [Top]
Follow the instructions below, if Sierra Chart is not stable or not functioning properly, and potentially it relates to 
Sierra Chart not able to allocate the necessary memory that it requires.

1. If Sierra Chart is running, exit by selecting File >> Exit.
2. Run the 64-bit version of Sierra Chart. There should be a shortcut on the system desktop for it that has _64 

in its name. For further information, refer to Difference Between 32 and 64-bit Versions.
3. On the Login window of Sierra Chart, enable Safe Mode to rule out any problems with custom studies. For 

instructions, refer to Using Safe Mode. 
4. And disable Open Files on Startup.
5. Do not use any existing Chartbooks. Start only with new charts.
6. When everything is confirmed to be running stable, then you can open your existing Chartbooks.
7. If you have any stability issues, and it relates to an out of memory condition, check the Window >> 

Message Log for any messages that contain "out of memory". For more information refer to Out of 
Memory Condition.

8. If your configuration with charts and studies and other things in Sierra Chart is using a lot of memory and 
the operating system is not providing the needed memory to Sierra Chart for whatever reason, or Sierra 
Chart is under a heavy load, we recommend using sub instances of Sierra Chart. For further information, 
refer to Using DTC Server for Data and Trading in Another Sierra Chart Instance.

Exceptions and InstabilityFrom Open GL

[Link] - [Top]
Sierra Chart supports the use of OpenGL (Open Graphics Library) for chart graphics. Refer to the Use OpenGL 
For Chart Graphics settings option in the Global Settings >> Graphics Settings window for more information 
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about this feature and to enable it and disable it. 

If you notice any unhandled exceptions when using this option or any stability with Sierra Chart, then disable the 
Use OpenGL For Chart Graphics option and restart Sierra Chart.

This is a relatively new feature. The cause of the exceptions and instability and graphics display issues some users 
experience is being researched.

In our development and testing, we are not aware of or observe any stability problems with the use of the OpenGL 
functionality in current versions of Sierra Chart.

*Last modified Saturday, 25th February, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 18: Unable to Change Bar 
Period for Charts

Unable to Change the Bar Time Period for Charts
• Chart Being Referenced by Another Chart Preventing Bar Time Period Change
• Using TPO Profile Chart Preventing Bar Time Period Change
• Tool Drawing Mode Preventing Bar Time Period Change

This page documents the different reasons why it is not possible to change the chart bars time period or timeframe, 
the Days to Load or Date Range settings, or the Session Times in a chart and provides solutions.

Chart Being Referenced by Another Chart Preventing Bar Time Period Change

[Link] - [Top]
When you try to change the bar time period or timeframe of the bars, the Chart Data Type, the Days to Load or 
Date Range settings, or the Session Times in a chart and you receive a prompt like in the image below or the 
changed settings like the bar time period revert back to the previous setting, then one reason this will occur is when 
the chart is being referenced by a study like the Difference, Ratio, or Overlay (Bar/Single Line) study from 
another chart or some other study which references another chart which will cause the bar time period, Chart Data 
Type, the Days to Load or Date Range settings, and the Session Times in a chart, to be synchronized between the 
two charts.

The following are the general steps to resolve this kind of issue:

1. Make sure you are running a current version of Sierra Chart. Refer to Fast Update to update. In newer 
versions of Sierra Chart, you will receive a prompt like the one above which works to resolve the problem.

2. If you receive a prompt about a chart being referenced by another chart when you try to change the bar time 
period or timeframe of the bars in the chart, then if you want to maintain that reference to the chart, stop at 
this step. 

What you can do is open up another chart which is not being referenced by another study. Do this through 
File >> Find Symbol. At this point you can stop here if this solves the problem.
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3. If you receive a prompt about a chart being referenced by another chart when you try to change the bar time 
period or timeframe of the bars in the chart, then press Yes to clear the reference if you do not want it or do 
not understand the purpose of it. At this point you can stop here if this solves the problem.

4. Go to the chart that you are unable to change the bar time period for and select Chart >> Chart Settings. 
On the title bar of the Chart Settings window if you see RefBy: # (refer to the image below), then this 
indicates that the chart is being referenced by a study on another chart. If you do not see this, then the 
reference does not exist and what is described in this section here is not the problem. 
Make a note of that Chart Numbers referencing the chart, if any. 

5. Press Cancel to close the Chart Settings window.
6. Go to each chart specified by the Chart Numbers displayed after RefBy: # on the Chart >> Chart Settings 

window. You can access these charts through the CW menu. The CW menu lists the Chart Numbers of 
each chart within the active open Chartbook.

7. Go through the studies on each chart by selecting Analysis >> Studies >> [select study] >> Settings and 
look for study Inputs which contain the name Chart Number. 

8. You will need to modify those Inputs to reference a different Chart Number if they are making a reference 
to the chart you are trying to change the chart bar time period of. 

Using TPO Profile Chart Preventing Bar Time Period Change

[Link] - [Top]
When using the TPO Profile Chart study on an Intraday chart, the time period of the underlying bars in the chart 
will be set to 1 Minute. If you try to set them to another time period, then they will revert back to 1 Minute. 

In the case of using the TPO Profile Chart study on a Historical Daily chart, the bar time period will be 1 Day and 
cannot be changed either.

Tool Drawing Mode Preventing Bar Time Period Change

[Link] - [Top]
When you try to change the bar time period for a chart through the keyboard and it does change, then this is most 
likely because the Erase Drawing Mode, Move Drawing or a similar type of Chart Drawing tool is active on the 
Tools menu. 

Select a different tool on the Tools menu, like Tools >> Pointer.

*Last modified Wednesday, 22nd February, 2023.
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Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 19: Chart Tools Do Not Work

Chart Tools Do Not Work Properly | Lines Are Not 
Visible or Appear in Wrong Location
When using a Drawing Tool from the Tools menu and the Chart Drawing does not appear as you draw it or it 
displays in a different location than where you are drawing it, then this could be caused by out of order date or time 
data in a chart. 
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It can also be caused by repeating timestamps. 

The location of the incorrect date or time would be probably where the Chart Drawing is appearing. 

These issues can be caused by your computer clock being set incorrectly when using a data feed that time stamps 
data to your local computer clock. Or your Data service has given incorrect date and time data.

1. Make certain your computer's date and time are set accurately. For complete information refer to help topic 
38.

2. You can mark bars that have out of order timestamps by applying the Out of Order Timestamps Detector 
study to the chart.

3. Next you will need to delete and re-download the data with the incorrect timestamps, or delete the data file. 
To delete and re-download the data, refer to help topic 2.1.2. The other possibility is to delete the entire 
data file following the instructions in the Intraday Data Editor documentation page.

4. Another solution is to select Chart >> Chart Settings on the menu. Set the Days to Load to a smaller 
number to prevent loading the data that contains the incorrect timestamps.

*Last modified Monday, 12th September, 2022.
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Missing Files After Upgrading Software
If you are missing Chartbook and chart data files after upgrading/updating the Sierra Chart program, then this can 
be caused by a few different reasons which are described below. Solutions are provided below as well. 

1. You have installed a newer or older version of Sierra Chart to a different folder than it was installed to 
before. Reinstall Sierra Chart to the folder on your system you installed to before. 

One way you can find the previous folder that Sierra Chart was installed to, is to search your computer 
drives for the file SierraChart_64.exe, and see what folder this file is located in. 

If you see this file in more than one folder, then you will need to determine which one is the correct 
installation to update. You will not have a problem with installing Sierra Chart to the wrong folder if you 
update Sierra Chart using the Help >> Download * commands.

2. You have multiple installed copies of Sierra Chart and you are running a copy which is different than the 
copy that contains the Chartbooks and chart data files that you want to use. Search your system for the 
SierraChart.exe file to determine the location of the Sierra Chart instance that you want to run. 

3. Another reason you may be missing data files is if you changed the Data Files Folder in the General 
Settings window. This window can be opened by selecting Global Settings >> General Settings on the 
menu. If you changed the folder, then you need to move all the files from the old folder to the new folder.

4. Another method to access files that are missing is to search your computer for your Sierra Chart data files. 
To do this, search your computer drives for *.cht files. 

When you find the folder that contains the Chartbooks you are looking for, select Global Settings >> 
General Settings >> Paths on the menu in Sierra Chart and change the Data Files Folder setting, to the 
path to the folder they are located in. 
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You can then access your files normally by opening them with the commands on the File menu or select the 
Study Collections from the Analysis menu. 

It is recommended after you have found your files and have changed the Data Files Folder, if necessary, 
that you select File >> Clear Recent File List in case some of the listed items are located in the prior 
folder. We also recommend restarting Sierra Chart after changing the Data Files Folder in order to 
reconnect to the data feed and to reopen any existing Chartbooks. After updating the Data Files Folder, the 
prior folder is not a valid location any longer for Sierra Chart data files.

5. Additionally, backups of Chartbook, Spreadsheets, configuration files and other files, except for chart data 
files, are always maintained. To access a backup Chartbook file, refer to Accessing a Backup Chartbook 
File. 

*Last modified Sunday, 17th March, 2024.
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Unable to Install the Newest Version of the Software
If you are unable to download and install the newest version of Sierra Chart on this web site, then follow all of the 
instructions below.

1. The easiest way to update Sierra Chart to the latest version is to select Help >> Download Current 
Version or Help >> Download Prerelease on the menu to download the latest version. Follow the on-
screen prompts. 

Refer to the Fast Update section for detailed instructions. If the Sierra Chart update fails for whatever 
reason, follow the steps below. Otherwise, stop here.

2. Clear your web browsers cache. In Internet Explorer select Tools >> Internet Options on the menu. Press 
the General >> Browsing History >> Delete button. The Delete Browsing History window will display. 
Enable the Temporary Internet Files and Website Files option. Press the Delete button to clear the cash.

3. If Sierra Chart is running, then exit from it by selecting File >> Exit. Be sure to exit from all running 
copies of Sierra Chart.

4. Go back to the Software Download page to download and install the software again.
5. If you have more than one installation of Sierra Chart, you will need to update all of the installations.

*Last modified Wednesday, 22nd February, 2023.
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and Chart Bars Between Services/Connections

Differences With Data and Chart Bars Between 
Services / Connections / Chart Types
If you notice a difference between data or chart bars in Sierra Chart compared with another Data or Trading 
service, or another copy of Sierra Chart connected to the same service, after re-downloading chart data, or between 
Chart Data Types (Historical versus Intraday), then there are several possible explanations.

Differences could be because Sierra Chart is displaying more accurate data or bars, or the opposite.

The accuracy of the bars depends upon the quality of the Data or Trading service you are using Sierra Chart with, 
Sierra Chart settings, and/or your computer's clock setting (if the Data or Trading service you are using requires it). 

All of this is explained here. If it is a matter of settings, then changing the settings will correct the issue. Typically, 
minor differences are very hard to resolve if at all.

• 43.1 - Incorrect Clock Settings or Differences With Time Stamping
• 43.2 - Incomplete Data From The Data Feed
• 43.3 - Historical Data Not Detailed Enough Or Intraday Data Storage Time Unit Too Large
• 43.4 - Differences Between Downloaded Historical Data and the Real Time Collected Data
• 43.6 - Differences Between Close Prices on Historical Daily Charts Compared to Intraday Charts
• 43.7 - Comparing Daily Volume to Intraday Chart Bar Volume
• 43.8 - Comparing Intraday Chart Bars
• 43.9 - Chart Bar Time Stamping is Start of Bar

43.1 Incorrect Clock Settings or Differences With Time Stamping

[Link] - [Top]
Market data from some Data and Trading services Sierra Chart supports are time stamped using your local 
computer clock. Otherwise, the time stamping is from the data feed itself from the Data/Trading service.

In some cases there is a Service specific setting which controls this. If there is one, it is Global Settings >> Data/
Trade Service Settings >> Service Setting >> Timestamp Using Local Computer Clock. This can be set to 
either True/Yes or False/No. It will be in the Service specific settings on the Data/Trade Service Settings 
window. Normally you will want to set this to False/No.

In the case of Intraday charts, after changing Timestamp Using Local Computer Clock, re-download the data in 
the chart with Edit >> Delete All Data and Download.

In the case of when the market data time stamping uses your local computer clock, and it is is not synchronized to 
the clock of the Data/Trading service you are comparing to, then a time-based bar chart may appear different 
compared to another service or when the historical data is re-downloaded.

It is a good idea to synchronize your clock to an atomic time server. Windows has built-in time synchronization to 
an atomic timeserver. This is configured through Control Panel >> Date and Time >> Internet Time in 
Windows. Although, the update frequency of this may not be fast enough. As an alternative you can enable Global 
Settings >> Set System Date-Time from Server from within Sierra Chart.

When you are comparing bars in a chart to a chart of the same symbol in another copy of Sierra Chart on another 
computer, both are connected to the same Data or Trading service, and the trade data is using the local computer 
clock for time stamping, then if the clocks between the two computers are not perfectly synchronized with each 
other, there will be differences with the chart bars.
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Small differences with the time stamping of trades, whether the trades are time stamped using the local computer 
clock or using the clock from the data feed or exchange, can cause slight differences in the appearance of chart 
bars. For example, if a trade that occurs at the end of a 1 minute bar, has a timestamp which causes it to be 
included in the next bar, then this 1 minute bar and the next 1 minute bar can potentially appear a little different 
compared to a data feed that timestamped the trade so it was included on the first 1 minute bar.

43.2 Incomplete Data From The Data Feed

[Link] - [Top]
Incomplete historical or real time data received from the Data or Trading service can cause differences with data or 
chart bars compared to another service or another copy of Sierra Chart using a different connection. Delays with 
the data received can also cause differences. There are many technical reasons for receiving incomplete data from 
the Data or Trading service. These include: The Data or Trading service you are using intentionally sending less 
data to minimize the bandwidth usage, or your Internet connection may not have enough bandwidth.

The solution to this is to use a different Data or Trading service or improve your Internet connection.

For a quality data feed which can be used with your current Trading service, or on its own, we recommend using 
one of the Real-Time Exchange Data Feeds Available from Sierra Chart.

For information about Internet connection related issues, refer to Help Topic #4.

If you have received incomplete real-time data from the Data or Trading service you are using, then to get 
complete data in your charts you will need to Delete and Re-Download Data the Intraday data in the chart.

Due to increased trading volumes, exchanges routinely bundle/rollup/combine trades together. Therefore, one trade 
received may actually be many trades. This is something to consider when using chart bars which are based upon a 
Number of Trades per bar.

43.3 Historical Data Not Detailed Enough Or Intraday Data Storage 
Time Unit Too Large

[Link] - [Top]
If you are using Seconds, Number of Trades, Volume, Range, Reversal, Renko, Delta Volume chart bars and 
the historical data records are not 1 second or less and the Intraday Data Storage Time Unit is not set to 1 tick, 
then the chart bars may look slightly different. To improve the accuracy of these types of chart bars and for more 
details on the subject, refer to help topic 47.

When you are using Number of Trades, Volume, Range, Reversal, Renko, Delta Volume chart bars, then 
incomplete data from the data feed as explained in Help Topic 43.2, will also cause differences with the chart bars.

43.4 Differences Between Downloaded Historical Data and the Real 
Time Collected Data

[Link] - [Top]
If you Delete and Re-Download the real time collected data in your charts and the historical downloaded data is 
different, then this would indicate the real time feed is not providing the exact same data.

If you see this problem, generally it is caused by the real time feed, providing less trade data. There are many 
technical reasons for this. These include: The data provider intentionally sending less data to minimize their 
bandwidth usage and/or to reduce time lags, or your Internet connection may not have enough bandwidth. 
Primarily it is the first reason, the data provider sending less data. The solution to this problem is to use a different 
Data or Trading service. For related information, refer to Help Topic #4.

In no case does the Intraday Data Storage Time Unit set through Global Settings >> Data/Trade Service 
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Settings have any impact upon differences between downloaded historical data and the real-time collected data. 
This setting should not be reduced to a shorter setting such as 1 tick unless you absolutely require that.

43.6 - Differences Between Close Prices on Historical Daily Charts 
Compared to Intraday Charts
[Link] - [Top]
Usually there will be a difference between the close price of a bar on a Historical Daily chart compared to the close 
price of a bar at the corresponding time on an Intraday chart.

When the market is open for a symbol, the close/last trade price of the last bar in a Historical Daily chart should 
match the close/last price of the last bar in an Intraday chart of the same symbol, as long as the Session Times for 
the Intraday chart are set to display all 24 hours of trading. This particular section, describes comparing the close 
price of bars other than the last bar in a chart.

There can be various reasons why you see a difference between the close price of a bar on a Historical Daily chart 
compared to the close price of a bar at the corresponding time on an Intraday chart. These can include time 
stamping differences, the fact that the Historical Daily charts use the official settlement price and this usually is 
different compared to Intraday charts, and incomplete data transmission from the data server or not receiving all of 
the data, and not comparing the closing prices at the exact corresponding times between the two charts.

The primary reason you will see a significant difference between the close price on a Historical Daily chart 
compared to the close price of a bar at the corresponding time on an Intraday chart, is because the Historical Daily 
chart uses the official settlement price. The official settlement price from the exchange is calculated using a certain 
algorithm. This algorithm can be found in the futures contract specifications on exchange website. This official 
settlement price is not the same price as the last trade price at the end of the trading session.

In general the close prices will not exactly match between Historical Daily charts and Intraday charts.

It is not possible to adjust the Session Times in Chart >> Chart Settings for Historical Daily charts. They are not 
used because they are set by the exchange or data provider the data originates from.

43.7 - Comparing Daily Volume to Intraday Chart Bar Volume

[Link] - [Top]
Exchanges transmit the Daily Volume for symbols on the exchange as the symbols trade throughout the day. The 
Daily Volume number you see within Sierra Chart in the Window >> Current Quote Window and after the prefix 
DV: on the Region Data Line of a chart is from the exchange Daily Volume data. 

The Volume field on a Quote Board and a Quote Spreadsheet also are from the exchange transmitted Daily 
Volume data.

The Daily Volume may include trades during the trading day like spread/strategy trades in the case of futures or 
special trades in the case of equities/stocks which are not included in Intraday charts. There may be other types of 
trades which are not included within Intraday charts as well. This depends upon the particular Data or Trading 
service you are using.

Other than what is explained in the prior paragraph Sierra Chart support cannot answer questions about what trade 
data is included within Intraday charts and what data is not included. This is controlled by the data feed. In the case 
of the Sierra Chart Exchange Data Feeds, the CME trading data which is included in the charts, is provided direct 
from the CME incremental multicast feeds without any filtering.

In the case of the Sierra Chart Exchange Data Feed, Sierra Chart does have specific filtering rules for certain 
types of special trades in the case of US equities which are not added to Intraday chart data. Otherwise, these 
would cause out of range price values in the Intraday charts.
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Since the Daily Volume number includes trades that are not included within Intraday charts, it is not a valid 
comparison to look at the Daily Volume number and compare it to the sum of the Volume bars within an Intraday 
chart for the same period of time. The volume data in an Intraday chart is also used by the Volume by Price study 
if you are using that study.

When you look at the total Volume for a day in an Intraday chart, that is the sum of the volumes for all of the 
individual trades recorded in the Intraday chart data. Almost never will this precisely match the Daily Volume 
number reported from the exchange for the same symbol, for the reasons indicated above. The Intraday chart 
volume will always be lower than the exchange reported Daily Volume.

Another reason that the Intraday bar volume may not match the total Daily volume is because you have enabled the 
Volume Filtering settings for the chart. Disable the Volume Filtering if you do not require it.

Additionally, as is explained in 43.2 - Incomplete Data From The Data Feed, another reason why adding up the 
volume for the trading day from an Intraday chart and comparing it to the exchange reported Daily Volume, is not 
valid because there could be incomplete data received from the data feed that you are using.

For example, the EUREX has different data feeds. One of their data feeds provides every trade and another one 
does not. This definitely could be the reason for differences when looking at EUREX Intraday volume.

Must Compare Same Time Range

When comparing the volume in an Intraday day chart for a one day period and comparing it to the Daily reported 
volume data in a Historical Daily chart, you need to make sure that you are comparing to the same time range.

You need to consult with the exchange specifications for the symbol to know the starting time and stopping time of 
the trading day and make sure you are looking at the volume data in the Intraday chart across that specific time 
range. Refer to the exchange website for contract specifications for the symbol.

When you have set the chart bars in an Intraday chart to 1 Day per bar, then make sure the Session Times are set to 
match the correct starting and stopping time for the symbol. For example, for the CME S&P 500 ES futures, this 
will be Start Time: 18:00:00 and End Time 17:59:59. 

43.8 - Comparing Intraday Chart Bars

[Link] - [Top]
When comparing the Open, High, Low, Close values of chart bars in an Intraday chart to another chart within 
Sierra Chart or to a chart for the same symbol in another program, it is necessary to make sure the chart Session 
Times are exactly or effectively identical and the timeframe of the bars between the charts are identical. This is 
essential in order to properly make the comparison of the chart bars.

The starting time of the chart bars are aligned to the Start Time or the Evening Start time setting in the Session 
Times for the chart.

Therefore, by adjusting the Session Start Time, you can control the starting time of the chart bars. For more 
information, refer to Bar Starting Times.

Chart Bar Time Stamping is Start of Bar

[Link] - [Top]
For charts within Sierra Chart, the timestamp for a chart bar is always its starting time. Potentially this can result in 
bars being different compared to chart bars in other programs which use the ending time for the timestamp for a 
bar.

For additional information, refer to Time Scale on the Working with Charts page.
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Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 26: Different Symbols 
Between Historical Charts and Data Feed

Different Symbols Between Historical Charts and 
Data Feed
When you open a Historical chart with File >> New/Open Historical Chart or File >>Find Symbol >> Open 
Historical Chart, and it uses a different symbol compared to the realtime data feed you are connected to, then you 
will get an error message indicating you are using an unknown or invalid symbol and the last part of the chart will 
not be up-to-date. 

To avoid this error message and to have your chart update in realtime follow these steps.

1. Select Chart >> Chart Settings on the menu.
2. Enter or Find the symbol from the real-time data feed which corresponds to the Historical chart symbol in 

the Trade and Current Quote Symbol text box. 
3. If the real-time data feed does not have a corresponding symbol, then you should uncheck the option Chart 

Data >> Allow Real-Time Updating of Historical Chart in Chart Settings.
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Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 29: How To Change Settings 
For Your Sierra Chart Support Board Account

How to Change Settings for your Sierra Chart 
Support Board account
To Change your Support Board account settings, go to the User Control Panel for Support Board.

*Last modified Wednesday, 22nd February, 2023.
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◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 30: High CPU Usage/Long 
Time to Load Chart Data

High CPU Usage | Inactive User Interface | Poor 
Performance | Long Time to Load Chart Data | 
Charts Reloading Often
Introduction

[Link] - [Top]
This page explains solutions to the problems of: High CPU usage. The user interface of Sierra Chart becoming 
inactive for a noticeable period of time. Dialog windows, such as the Chart Studies window, not appearing or not 
appearing right away. Excessive memory use. Charts Reloading Often. And general poor performance issues.

There are many possible reasons for all of these issues. This pages list the known conditions which can cause these 
issues and provides the solution in each case.

If the solutions listed below to reduce CPU usage and lessen the times when the user interface is inactive, are still 
not solving the problem, then run additional instances of Sierra Chart. For instructions to do this, refer to Using 
DTC Server for Data and Trading in Another Sierra Chart Instance. And refer to Sierra Chart Configuration for 
Most Low Response Time Trading.

Your computer should be using a minimum of a 6 core CPU with 16 gigabytes of memory for the best 
performance. It is also important to use SSDs (Solid-state drives). Adding more memory to your system may also 
help. There are processors available with even more CPU cores. It may also help to get more CPU cores, a faster 
CPU, more memory, and generally faster hardware. Although this is not necessarily the case. The first step is 
always to try to resolve the problem, with the software first rather than resorting to improved hardware.

For further details about solid-state drives, refer to use Solid State Drives.

If your computer is under very heavy load, and the user interface is often inactive or frozen and/or you cannot open 
any dialog windows (Example: Global Settings >> General Settings ), then the very first step is press the Escape 
(Esc) key on your keyboard and then disconnect from the data feed by selecting File >> Disconnect so you can 
work on resolving the problem.

The first help topic we recommend you start with in most cases, is 30.48 - Basic Steps to Resolve Performance 
Issue in Sierra Chart. 

Never is the solution to a performance issue going to be to uninstall Sierra Chart and reinstall. We never 
recommend doing that!

• 30.1 - Too Much Data Loaded
• 30.2 - Spreadsheet Study
• 30.3 - Charts Reloading Often

◦ TPO Charts Reloading Often
• 30.4 - Inefficient Study Configurations or Advanced Custom Studies

◦ Sierra Chart Provided Studies
• 30.5 - Chart Update Interval

◦ Using Higher Chart Update Interval for Charts Which Use a Lot of CPU Time
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• 30.6 - Too Many Charts Visible
• 30.8 - Antivirus/Anti-Malware Software
• 30.9 - References to Other Charts / Continuous Full Recalculation of Charts

◦ Efficient Use of ACSIL Functions to Reference Data from Other Charts
• 30.10 - Short Bar Time Frames/Periods. Include Columns with No Data.
• 30.11 - Large Data Files
• 30.12 - Intraday Data Storage Time Unit. Historical Data Record Time Frame.
• 30.13 - Split Data Records
• 30.14 - Display Continuous Time Countdown (CountDown Timer)
• 30.15 - Highlight Tools Drawings
• 30.16 - What to do if Sierra Chart is in a frozen state for an extended time due to extended high CPU usage 

caused by an automatically or manually opened Chartbook
• 30.17 - Rebuilding Your Chartbook
• 30.18 - Studies that use the Internal Setting: UpdateAlways.
• 30.19 - Maintaining Too Many Time and Sales Records.
• 30.20 - Transparent Draw Styles
• 30.21 - Reducing File Sizes by Using Intraday Data File Management Feature
• 30.23 - Chart Tick Size and Volume at Price Processing
• 30.24 - Spreadsheet Windows Visible
• 30.25 - Excessive Memory Use Caused By Time And Sales Records Setting
• 30.26 - Too Many Chart Drawings
• 30.27 - ACS (Advanced Custom Study) Control Bar Buttons
• 30.28 - Memory or Graphics Device Interface Object Leak
• 30.29 - Solid State Drives / SSD
• 30.30 - Controlled Order Chart Updating
• 30.31 - System Memory Not Releasing
• 30.32 - Linking Scroll Position
• 30.33 - Dotted or Dashed Lines >= 2 Pixels in Width
• 30.34 - TPO Profile Chart Letter/Block Price Increment / Volume by Price Ticks Per Volume Bar
• 30.35 - Volume by Price Study Configurations
• 30.36 - Chart Data File Error/Out of Range Value
• 30.37 - Determining CPU Load from Sierra Chart
• 30.38 - Long Time to Download Historical Chart Data
• 30.39 - Average Time to Open Chartbooks
• 30.40 - Dialog Windows Do Not Display
• 30.41 - Slow Replay Due To Back Test Modes
• 30.42 - Detached Charts
• 30.43 - Bid and Ask Depth Bars Study
• 30.44 - Performance Differences Between Versions of Sierra Chart
• 30.45 - Detailed Continuous Futures Contract Logging
• 30.46 - Market Depth Combine Increment in Ticks
• 30.47 - Use Sub Instances to Distribute Processing Load
• 30.48 - Basic Steps to Resolve Performance Issue in Sierra Chart
• 30.49 - Studies Recalculating at Earlier Index and Study Dependencies
• 30.50 - Improving Performance of Chart or Trade DOM (Opens a new page)
• 30.51 - Very Large and/or Large Number of Trade Activity Files
• 30.52 - Recent Bid/Ask Volume | Current Traded Bid/Ask/Total Volume
• 30.53 - Causes of High Memory Usage
• 30.54 - Improving Chart Data Loading and Historical Data Downloading Times
• 30.55 - System Power Management and Process Priority
• 30.56 - Global Chart Values Tool / Global Cursor
• 30.57 - Operating System and Hardware Changes to Improve Performance

30.1 - Too Much Data to Load or Loaded
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Specifying too much data to load or loaded into one or more charts will increase the amount of time it takes for the 
chart data to load and for the studies on the chart to be calculated when there is a full recalculation of the studies.

The usual case which causes a full recalculation of studies is when the chart is opened as part of a Chartbook or 
Study Settings are changed.

To reduce the amount of days of chart data loaded into a chart, select Chart >> Chart Settings >> Data Limiting 
on the menu. Set the Use Number of Days to Load >> Days to Load setting to a smaller number. This issue 
primarily applies to Intraday charts. Not Historical Daily and higher timeframe charts. 

Although with Historical charts, if you are using studies on those charts that are time-consuming to calculate, then 
reducing the number of days in the Historical chart can reduce CPU usage. 

Reducing the Days to Load will definitely decrease the amount of time it takes to load Intraday chart data.

The amount of time it takes to load Intraday chart data with a particular Days to Load setting, is affected by the 
number of data records in that data file. The Global Settings >> Data/Trade Service Settings >> Intraday Data 
Storage Time Unit affects this and also the frequency of trading for the symbol. If the Intraday Data Storage 
Time Unit is set to 1 Tick, and there is a lot of trading that occurs for a symbol, it will take longer to load Intraday 
chart data compared to a symbol that trades less frequently.

Also, take note of the information given in 30.12 - Intraday Data Storage Time Unit. Historical Data Time Frame.

When you are loading a large number of days into a chart, have a lot of charts open, and a lot of studies on those 
charts, then as historical Intraday data is being downloaded, this can increase CPU usage.

Therefore, when large amounts of data are being downloaded or you are re-downloading Intraday data for a 
particular symbol, it may be a good idea to close your Chartbooks and open a small number of charts without 
studies to work with while you are performing operations like re-downloading data or other operations involving 
managing of chart data.

This is generally not necessary. However, it can be helpful with very complex Chartbook configurations. If you do 
this, then when Sierra Chart is finished with downloading data, you will no longer see Downloading Historical 
Data on the chart, at that time go ahead and open your usual Chartbooks.

Even when a study is set to be hidden, it will still be calculated and does not eliminate the calculations. Although it 
does eliminate the graphics processing if it is on a visible chart.

You are able to see the full recalculation time of a study in the Chart Studies window. For details, refer to Studies 
to Graph. In general the full recalculation time of a study is going to be reduced by reducing the number of days 
loaded in the chart.

30.2 - Spreadsheet Study

[Link] - [Top]
The Number of Rows input for a Spreadsheet Study is set to a very high number. This potentially can cause high 
CPU usage when new bars are added to the chart or there is a full recalculation of studies. You may want to reduce 
this to 1000. Refer to the Number of Rows Input description on the Spreadsheet Study Inputs documentation 
page for more information about when this can cause a problem.

Another possible reason for high CPU usage is you are using the same Spreadsheet file, which is used by the 
Spreadsheet Study, in more than one currently open Chartbook at the same time. Refer to the Number of Rows 
Input description on the Spreadsheet Study Inputs documentation page for more information about when this can 
cause a problem.
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30.3 - Charts Reloading Often
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If a chart is reloading itself often, then there can be two causes of this.

One cause is because the chart is being referenced by 2 or more charts, that contain a study that refer to other 
charts. In this case, each of the charts that is referencing the chart that is reloading often, has different Chart 
Settings.

These Chart Settings include the time period per bar, Session Times, and Number of Days to Load or Date Range 
settings. Differences between these settings among 2 or more destination charts will cause the source chart to 
reload to match the settings of the destination chart. This causes continuous reloading of the chart data in the 
source chart being referenced by those other charts.

To determine if a chart is being referenced by other charts, select Chart >> Chart Settings on the menu. Look at 
the top of the Chart Settings window. If the chart is being referenced by other charts, you will see the chart 
numbers referencing it after Ref. by: on the title bar of the Chart Settings window.

An indication that this is occurring will be indicated by messages like this in the Message Log:

Chart #1 has tagged chart #13 for full recalculation. Chartbook: 
Chartbook1.Cht 
Chart #1 has tagged chart #13 for full recalculation. Chartbook: 
Chartbook1.Cht 
Chart #13 is performing a full recalculation because it has been tagged. 
Chartbook: Chartbook1.Cht 
Chart Settings have been synchronized between Destination chart number #13 
and Source data chart number #1. Performing a chart reload of source data 
chart. 
Other indications of this occurring is a chart switching between different time periods per bar or the cursor often 
changes to an hourglass.

Studies like the Difference study will refer to other charts. For example, given charts #1, #2, and #3, if studies on 
charts #1 and #2 both make a reference to #3, and #1 and #2 have different time periods per bar, then chart #3 will 
often reload and switch between different time periods per bar.

Studies like the Difference and Ratio studies make references to other charts for the necessary data they need.

The proper solution to this issue is to open another chart, and have the #2 chart refer to that new chart instead of 
#3. It could even be that you no longer need charts #1 and #2 to refer to #3 any longer and you just need to remove 
the studies that make reference to a source chart, from charts #1 and #2.

A second cause of this problem is an Advanced Custom Study which is changing one of the Chart Settings which is 
causing a reload of the chart. If this reloading is continuous, then the study is not functioning properly.

TPO Charts Reloading Often

[Link] - [Top]
Another scenario which can cause a chart to continuously reload its data is if the chart has a TPO Profile Chart 
study on it. This in and of itself will not cause a reloading problem, but there is a scenario where this can happen.

The TPO Profile Chart study will change the underlying timeframe per bar to 1 minute. When this happens and 
the chart is being referred to by another chart with a different timeframe for bar, then the chart will reload and set 
its timeframe per bar to be the same as the referencing chart.

After that reload completes, the TPO Profile Chart study will then set the chart back to 1 Minute per bar. This 
results in an endless cycle of reloading. In this case, make certain the TPO Profile chart is not referred to by any 
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other chart.

30.4 - Inefficient Study Configurations or Advanced Custom Studies

[Link] - [Top]
One or more Advanced Custom Studies that you are using, is using a lot of CPU time. These are studies which 
are added through Analysis >> Studies >> Add Custom Study but excluding the Sierra Chart provided studies. 
This also includes studies from the "User Contributed Studies" DLL.

To confirm if these studies are the problem, restart Sierra Chart and on the Sierra Chart Login window, enable the 
Safe Mode option.

For complete details, refer to help topic 17.1.

If you no longer notice high CPU usage, then one or more of those studies was the problem. You need to contact 
the developer of the study or studies to correct this problem.

It is not unusual for user developed Advanced Custom Studies to use a high amount of CPU usage due to 
inefficient programming.

You are able to see the full recalculation time of a custom study and any study in the Chart Studies window. For 
details, refer to the Studies to Graph list.

During a full recalculation of a chart which happens when a chart is reloaded (like when changing the timeframe of 
chart bars), or when a Chartbook is opened and the studies are calculated, or when enabling and disabling Trade 
>>Trade Simulation Mode, then the study calculation time is going to take longer because of the full 
recalculation. 

Sierra Chart Provided Studies
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Sierra Chart provided studies can also be configured in a way which causes high CPU usage and inefficiencies as 
well. To determine which study is causing a problem, it is helpful to look at the full recalculation time of the study 
in the Studies to Graph list.

Sorry, your browser does not support embedded videos.
Another approach is to Remove one study at a time from the open charts to see which particular study is causing 
excessively high CPU usage and maybe causing a performance issue.

When you remove a particular study from a chart, and you notice a performance improvement this is a good 
indication, that study was causing a performance issue. You then need to look at the Input Settings of it.

Another way to reduce the calculation time is to decrease the Days to Load setting in Chart >> Chart Settings.

30.5 - Chart Update Interval
[Link] - [Top]
The Chart Update Interval is set to a small interval which causes increased CPU usage.

To increase the global Chart Update Interval setting, select Global Settings >> General Settings on the menu. 
Enter the value in the Chart Update Interval box in milliseconds. Try increasing it to 800 ms or higher.

Individual charts and Trade DOMs can override the global Chart Update Interval setting. Go to a chart and select 
Chart >> Chart Settings >> Display. Set the Chart Update Interval in Milliseconds setting in the Chart 
Settings to a nonzero value to override the global setting. For example, you can set an individual chart to update 
faster than the global Chart Update Interval. You can set this to a value of 100 ms.
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To set the chart to use the global Chart Update Interval, set the Chart Update Interval in Milliseconds 0 to use 
the global setting.

If you are using a Chart Update Interval under 100 ms, then do not contact support for high CPU usage 
problems. Be aware that using an extreme setting like under 50 ms is not regarded as efficient and you should be 
aware of the potential negative consequences with CPU usage that this will cause. In other words, use these more 
extreme settings at your own risk!

For complete information about Chart Update Interval, refer to the Chart Update Interval documentation.

Also, refer to the 30.30 - Controlled Order Chart Updating setting. In almost all cases, Use Controlled Order 
Chart Updating should be disabled. It is only for use with special types of trading systems.

Using Higher Chart Update Interval for Charts Which Use a Lot of CPU Time

[Link] - [Top]
For charts that you know use a lot of CPU time it is recommended to use an independent Chart Update Interval for 
them. Go to those charts and select Chart >> Chart Settings >> Display. Set the Chart Update Interval in 
Milliseconds to a nonzero value. We recommend using a range of 1500 to 3000 milliseconds.

Or what you can do is increase Global Settings >> General Settings >> Chart Update Interval to a higher 
value, and in those charts that you want to update more frequently you can use a shorter Chart Update Interval for 
those.

Also refer to Sierra Chart Configuration for Most Low Response Time Trading section.

30.6 - Too Many Charts Visible

[Link] - [Top]
Having many charts visible at the same time may cause an issue. Although not typically. Try minimizing the charts 
that you do not need to see or reduce their overall size.

It is possible to hide a Chart window through Window >> Hide Window. Refer to Hide Window.

30.8 - Antivirus/Anti-Malware Software

[Link] - [Top]
Antivirus/Anti-Malware software programs can cause high CPU usage within Sierra Chart, a long time to load 
chart data, and longer times to download historical data.

To solve this, exclude files with a scid extension from being scanned by the Antivirus/Anti-Malware program, set 
the Sierra Chart folder (usually C:\SierraChart) to be excluded from scanning, or disable the Antivirus/Anti-
Malware program altogether.

Antivirus/Anti-Malware programs can cause a significant increase in CPU usage if scid files are being scanned 
during real-time chart updating. If you exclude the scid file extension or the Sierra Chart folder from being scanned 
and you still notice high CPU usage, then disable your Antivirus/Anti-Malware program.

After disabling the Antivirus/Anti-malware program, it is necessary to restart Sierra Chart. You should in general 
not run these types of programs on a computer for trading. In our experience, Antivirus/Anti-Malware and firewall 
programs typically are the source of numerous problems on computer systems.

One indication that an Antivirus/Anti-malware program is causing high CPU usage is if you select File >> Close 
All Chartbooks and File >> Disconnect and you still notice high CPU usage by the Sierra Chart process as 
reported by the operating system, then this is a definitive indication that it is being caused by the Antivirus/Anti-
malware program.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index899f.html?page=doc/GeneralSettings.html#ChartUpdateInterval
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexf915.html?page=doc/Trading.html#SierraChartConfigurationForMostLowResponseTimeTrading
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexc5fd.html?page=doc/WindowMenu.html#HideWindow


In some cases it is not enough to disable the Antivirus/Anti-malware program from your system and instead you 
must remove the Antivirus/Anti-Malware program completely from your system and confirm that is removed and 
confirm there are no left over Services from it. Disabling it is not sufficient. Our statements here are backed up 
with lots of experience. We have seen issues like this before. This is a definite step you need to take if you still 
notice the high CPU usage even after closing the Chartbooks and disconnecting from the data feed.

Microsoft Security Essentials : Many users of Microsoft Windows will be using the Microsoft Security Essentials 
anti-malware software offered by the Microsoft operating system. For users that are running Microsoft Security 
Essentials, it is essential that you set it to exclude the folder Sierra Chart is installed to from being scanned and 
also exclude scid file types.

30.9 References to Other Charts / Continuous Full Recalculation of 
Charts

[Link] - [Top]
Some studies, this includes the Difference (Bar/Single Line) and the Study/Price Overlay studies and others, will 
reference data on other charts.

You need to be aware of what are known as circular references. A circular reference is when two charts refer to 
each other. An example of this would be when Chart #1 has studies that reference Chart #2 and Chart #2 has 
studies that reference Chart #1. This kind of circular reference can lead to unreliable behavior with the studies.

Sierra Chart should detect this kind of circular reference and will prevent any consequence from it. However, what 
potentially can occur is that each of these charts would be continuously updated at the Chart Update Interval set 
in Global Settings >>General Settings.

This is what you will see in the Sierra Chart Message Log when the circular reference is detected:

Circular chart reference detected. Charts: 1, 2. Chartbook: Chartbook253.Cht.
You also need to be aware of indirect circular references. An example of an indirect circular reference is: #1 -> #2 
-> #3 -> #1. This will cause continuous full recalculation of the charts. Sierra Chart will not be able to detect an 
indirect circular reference.

If there is continuous full recalculation of charts, as is evidenced by the Message Log messages below, or you have 
a circular reference, remove the studies that are causing the circular reference from one of the charts or have them 
refer to another source chart with a timeframe per bar and with the studies that you require, but which does not 
reference back to the destination chart which is referencing that source chart.

A chart continuously reloading can also cause these same messages and that is explained further below.

Below is an example of what you will see in the Sierra Chart Message Log as the result of an indirect circular 
reference:

Chart #2 is performing a full recalculation because it has been tagged. Chartbook: Chartbook253.Cht 
Chart #2 has tagged chart #1 for full recalculation. Chartbook: Chartbook253.Cht 
Chart #1 is performing a full recalculation because it has been tagged. Chartbook: Chartbook253.Cht 
Chart #1 has tagged chart #3 for full recalculation. Chartbook: Chartbook253.Cht 
Chart #3 is performing a full recalculation because it has been tagged. Chartbook: Chartbook253.Cht 
Chart #3 has tagged chart #2 for full recalculation. Chartbook: Chartbook253.Cht
Another condition which can cause the above messages is a chart continuously reloading. In which case it will tag 
charts for a full recalculation, that reference it. For further information about this condition and how to solve it, 
refer to 30.3 - Charts Reloading Often.

To determine if a chart is being referenced by other charts, select Chart >> Chart Settings on the menu. Look at 
the top of the Chart Settings window. If the chart is being referenced by other charts, you will see the chart 
numbers referencing it after Ref. by: on the title bar of the Chart Settings window.



If Sierra Chart support referred you to this help topic subsection and you are very confused by all of this and do not 
know what to do, then select File >> Close Chartbook to close the Chartbook you are currently using, assuming it 
is that Chartbook which is causing the above continuous full recalculation messages.

This should stop the above messages. If not, continue closing Chartbooks until the messages stop. Do not use the 
Chartbook causing those messages again and create a new one with File >> New Chartbook. The Chartbook you 
closed has a circular reference condition which needs to be solved if you want to continue to use it.

Efficient Use of ACSIL Functions to Reference Data from Other Charts

[Link] - [Top]
If you are a custom study developer and you are using ACSIL functions to get main price graph or study data from 
other charts, then it is important to use these functions efficiently. Refer to the scsf_DifferenceBar function in the /
ACS_Source/studies6.cpp file in the Sierra Chart installation folder for an example.

30.10 - Short Bar Time Frames/Periods. Include Columns with No Data.

[Link] - [Top]
Using a short time frame/period per chart bar or using the Include Columns with No Data option, especially with 
a high Days to Load setting, will cause very long Intraday chart load times with high CPU usage and an inactive 
user interface. 

A short time period per bar includes using a time period under 1 Minute per bar, a small Number of Trades Per 
Bar, Volume Per Bar, or a small Range Per Bar setting. For example, a timeframe per bar of 1 Second is 
considered short. This will use a lot of memory if the number of days loaded in the chart is high like 30 days or 
more.

To change these settings, select Chart >> Chart Settings on the menu. Decrease the Days to Load setting. 
Uncheck the Bar Period >> Include Columns with No Data option. And increase the time period per bar in the 
Intraday Bars Period frame.

An example of a problem would be if you set the Intraday chart bars to 1 Number of Trades Per Bar, try to load 
30 days of data, and there is tick by tick data in the chart data file. In this case you may be waiting a long time to 
load up that chart. The solution is to decrease the Days to Load setting or use a higher time period per bar. If you 
combine this issue with the issue discussed in subtopic 30.3, then you are going to have a real problem.

Another thing to understand is that if you are using Number of Trades or Volume chart bars, and the necessary 
data to calculate the number of trades or volume per bar is not available, then the Days-Minutes-Seconds setting 
will be used instead. If that is a small setting, such as under 10 seconds, then this also can cause long load times 
under some conditions.

30.11 - Large Data Files

[Link] - [Top]
Very large data files will cause long load times when you open a chart.

To reduce the size of files automatically, select Global Settings >> Data/Trade Service Settings >> Data File 
Management on the menu. For complete details, refer to Data File Management.

If using a Tick by Tick Data Configuration, this will cause larger data files.

30.12 - Intraday Data Storage Time Unit. Historical Data Record Time 
Frame.

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index2c7f.html?page=doc/DataSourceSettings.php#IntradayDataFileManagement
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index6d53.html?page=doc/TickbyTickDataConfiguration.php


Using a larger Intraday Data Storage Time Unit will reduce storage space used for Intraday chart data, reduce the 
time to read chart data from the Intraday data file any time that occurs, such as when opening Chartbooks or 
changing the timeframe of the chart bars, and will speed up historical data downloads significantly when 
downloading Intraday data when using Data and Trading services that use the Sierra Chart historical data server.

Related information can be found in the Improving Performance of Loading Chart Data section. 

The amount of time to load Intraday data in a chart is dependent upon the number of days being loaded into a chart, 
the size of an Intraday data file (file sizes can be determined through File >> New/Open Intraday Chart, and 
whether Volume at Price data is required to be maintained or not. Antivirus/Security software can also have a 
detrimental impact.

If the Intraday Data Storage Time Unit is 1 Tick, then the downloading of tick by tick data can be very time-
consuming. Unless you need charts that use a bar period of less than 1 minute or you use Number of Trades, 
Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars, you definitely should use 
an Intraday Data Storage Time Unit of 1 Second or higher. 

This will reduce the storage space for Intraday chart data, reduce CPU usage, and reduce the amount of time to 
download historical data.

Even if you are using Number of Trades, Volume, Range, Reversal, Renko, Delta, Price Change bars, you 
probably will still want to increase the Intraday Data Storage Time Unit to 1 Second. The chart bars may not be 
100% precise, but due to increased trading volumes, tick by tick data is simply burdensome on your system to 
work with. Therefore, you have to consider this and find what is a good balance. Sierra Chart will still produce 
reasonably accurate charts of these types from 1 Second data.

If you perform chart replays or you are using the Volume by Price study or other studies which require volume 
data in small time units, and you only use minute-based charts, then it is recommended to use an Intraday Data 
Storage Time Unit relatively small like 1 Second rather than 1 minute. This will still give you good performance 
improvements over 1 Tick.

To change the Intraday Data Storage Time Unit, select Global Settings >> Data/Trade Service Settings on the 
menu. Set the Intraday Data Storage Time Unit to a setting higher than 1 Tick.

After changing the Intraday Data Storage Time Unit, you may want to download all of the data again in the chart 
data file to get data at the higher timeframe per record. To do this, go to your chart and select Edit >> Delete All 
Data And Download.

Additionally, in the Global Settings >> Data/Trade Service Settings window, you may wish to reduce the 
Maximum Historical Intraday Days to Download setting from the default. For example, if it is 45 and you do 
not need that much data, you may want to reduce it to 10 in the case when you are downloading historical 1 Tick 
data. This will speed up the data downloading process.

If you set the Intraday Data Storage Time Unit to 1 Minute, you will notice a dramatic improvement with chart 
loading and overall performance. Although you do not have to go as high as 1 Minute. A good balance would be to 
use a setting of 2 seconds.

In the case of CQG historical data (provided by CQG), since Sierra Chart has only supported 1 minute data, or 
limited amount of tick by tick data from CQG, this is why when using CQG data, charts will load faster. Since 
there is less, a lot less, tick by tick data. You can solve this problem by using an Intraday Data Storage Time 
Unit of 1 Second or 2 Seconds or higher. 

30.13 - Split Data Records

[Link] - [Top]
The Split Data Records option in Chart >> Chart Settings may increase the number of bars created in an 
Intraday chart when using Tick, Volume, or Range based bar charts. This potentially will cause increased chart 
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loading times. This may especially be true when using a small number of Ticks or Volume per bar or a small 
Range per bar. Try disabling the Split Data Records option. Keep in mind if you disable the option, you may not 
have 100% constant Tick, Volume or Range charts. Although it can speed up load times.

Reducing the size of your data files as described in subsections 30.11 and 30.12 will also definitely help speed up 
chart loading times.

30.14 - Display Continuous Time Countdown (CountDown Timer)

[Link] - [Top]
When you are using the CountDown Timer study, and having enabled the Input Display Continuous Time 
Countdown Based on Real-Time Clock will cause the countdown timer to be updated at the Chart Update 
Interval. When this happens, the entire chart is redrawn.

This can cause high CPU usage, and it is recommended that this option only be enabled on 1 or 2 charts at any 
given time. The CPU demand may be even higher if it is enabled on detached charts.

The Clock - Realtime study will also cause the above described issue. 

A solution to this is to increase the Chart Update Interval to a higher number.

30.15 - Highlight Tools Drawings

[Link] - [Top]
When you have used the highlight tools, Rectangle Highlight, Ellipse Highlight or Angle Ellipse Highlight, the 
drawings created can cause high CPU usage when they are visible on the chart. This high CPU usage will be when 
the chart is being redrawn. The reason for this is that they use an advanced method to create the transparency.

30.16 - What to do if Sierra Chart is in a frozen state for an extended 
time due to extended high CPU usage caused by an automatically or 
manually opened Chartbook
[Link] - [Top]
When a Chartbook is opened automatically or manually and Sierra Chart goes into a frozen state for an extended 
time because the Chartbook is using the full amount of available CPU usage for an extended time, then you may 
want to or need to avoid using this Chartbook. In this case you may want to Rebuild Your Chartbook.

In the case of an automatically opened Chartbook, you will need to prevent this Chartbook from opening 
automatically so that you can start Sierra Chart without it going into a frozen state.

The first step is to exit from Sierra Chart. If Sierra Chart is in a frozen state, you will need to terminate the process. 
This can be done through the Windows Task Manager.

Start Sierra Chart again. On the Login window press the Cancel button once to stop the login process. Enable the 
Safe Mode option and disable the Open Files on Startup option. This will prevent Chartbooks from automatically 
being opened and prevent the loading of custom studies which could also be the source of the problem. For detailed 
instructions, refer to Using Safe Mode. After this continue with the Login process.

It is then recommended that you simply rebuild a new Chartbook because there is something in that Chartbook 
configuration which is using high CPU usage for an extended time or it could be caused by a custom study. 
However, read further in this section to understand the possible reasons for the problem.

There are several reasons for this problem. There could be certain chart or study settings which are causing high 
CPU usage for an extended time and is freezing Sierra Chart.
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There could be some kind of data error in the chart data file which is causing an unusual problem with certain types 
of bar period types.

The problem could be caused by custom studies from outside developers which will not be loaded when using Safe 
Mode. So you can try opening the Chartbook again manually through File >> Open Chartbook and see if you 
encounter the problem now that you are using Safe Mode.

One of the reasons for high CPU usage causing a Chartbook to freeze could be that the Tick Size is not set 
correctly and there is an excessive amount of Volume at Price data. This not only will cause a long time to build 
that data, but it will cause the primary thread to freeze when the primary thread is building that data or studies are 
using that data. For more information, refer 30.23 - Chart Tick Size and Volume at Price Processing.

When a chart is being loaded, the building of the Volume at Price data happens on a background thread. But it also 
happens on the primary thread when historical data is being downloaded gradually.

In the case of where a chart data file is causing a problem, in most cases is going to be an Intraday data file. Instead 
of avoid using the Chartbook which is freezing Sierra Chart, what you can alternatively do is delete the Intraday 
chart data file or files as explained below.

1. Select Global Settings >> General Settings. Make a note of the file path in the Data Files Folder box.
2. Select File >> Exit.
3. Go to the Sierra Chart Data Files Folder on your system that you made a note previously.
4. Locate the Intraday chart data files which are actively being used. The name of the file for a symbol will be 

the symbol and it will have a SCID extension.
5. Delete the file or files.
6. Start Sierra Chart again and then try opening the Chartbook again. Fresh Historical Intraday data will be 

downloaded from the server again.

30.17 - Rebuilding Your Chartbook

[Link] - [Top]
If you have reviewed all of the issues and solutions on this page and still have not found any reasonable solution to 
your high CPU usage problem and when you close your Chartbook or Chartbooks with File >> Close All 
Chartbooks, the CPU usage goes down to normal, then obviously there is something you are doing in one or more 
charts in those Chartbooks which is causing high CPU usage.

In this case it is then recommended that you rebuild a new Chartbook in order to start from a completely simple 
and clean state. Gradually as you rebuild your Chartbook, you should identify what is causing the high CPU usage 
when you begin to notice an increase in CPU usage from the particular settings and studies you are using.

For the charts in this new Chartbook, set the Days to Load setting in Chart >> Chart Settings to a small value.

30.18 - Studies that use the Internal Setting: UpdateAlways

[Link] - [Top]
Studies have an internal setting called UpdateAlways. When this is set to true, then the study will be continuously 
calculated and the chart window will be redrawn every chart update interval. However, the minimum interval is no 
less than approximately 300 ms when this setting is true. The only two studies that are built into Sierra Chart that 
use this are Countdown Timer, used only in some cases and discussed in help topic 30.14, and the SC Woodies 
Panel. What this setting means is that you will have higher CPU usage when using studies that use this setting and 
you will have higher CPU usage than normal even when disconnected from the data feed.

30.19 - Maintaining Too Many Time and Sales Records

[Link] - [Top]
If Global Settings >> Data/Trade Service Settings >> Common Settings >> Number of Stored Time and 
Sales Records is set to maintain set to a large number, like more than 50000 records, then this is definitely high 



and potentially, although not necessarily, can increase CPU usage.

It is recommended that if this is causing higher CPU usage, then reduce it to a smaller number.

30.20 - Transparent Draw Styles

[Link] - [Top]
If you are using the Transparent Draw Styles with a study or using the Transparency option with the Volume by 
Price study, then this will increase CPU usage. This is something to be aware of. The level of transparency can be 
controlled under Global Settings >> Graphics Settings. Whether this makes any difference with CPU usage, is 
not known.

30.21 - Reducing File Sizes by Using Intraday Data File Management 
Feature

[Link] - [Top]
As has been explained in sections 30.11 and 30.12, large Intraday data files or Intraday data files containing tick by 
tick data will take longer to load into a chart.

One solution to this issue is to reduce the size of these files by compressing older data in them by using the 
Intraday Data File Management feature.

It is strongly recommended to use this feature for older historical data if you have long Intraday chart data loading 
times.

30.23 - Chart Tick Size and Volume at Price Processing

[Link] - [Top]
When using studies that rely on the Volume at Price data, which include the Volume by Price, Numbers Bars, 
TPO Profile Chart, Volume Value Area Lines, TPO Value Area Lines and some other studies, it can 
potentially take an extended time to load chart data from the chart data file due to the Volume at Price data 
processing. 

Or the chart may not load at all due to an extremely long load time and excessive memory usage.

Another effect of this, is that there can be very high memory usage by the chart. 

Another problem is that there could be high CPU usage and potentially freezing, during real-time chart updating or 
chart scrolling due to excessive volume at price processing and an excessive number of price levels to draw on the 
chart. 

This can be true when you have tick by tick data in the chart data file.

If the chart Tick Size in Chart >> Chart Settings >> Symbol is incorrectly set, and is too small, this can 
dramatically increase the time to load chart data and also increase memory use.

This type of issue is especially a problem with crypto currency markets where the chart Tick Size may be set to a 
small value and as a practical matter it is just too small. So you must increase it dramatically like sometimes 100 or 
a 1000 times larger. 

Select Chart >> Chart Settings >> Symbol. Press the Apply Global Symbol Settings button to automatically set 
the Tick Size for known symbols. If it is still not set correctly, then Update the Symbol Settings. 

After updating the Symbol Settings, apply them to the chart again using the Apply Global Symbol Settings button 
on the Chart Settings window. 
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If the symbol is not defined in the Global Symbol Settings or it needs to be manually increased, then you will need 
to manually set the Tick Size in Chart >> Chart Settings >> Symbol. When you manually set the Tick Size 
make sure that Auto Set from Data Feed is set to No in Chart >> Chart Settings >> Symbol.

Having an incorrect or too small of a Tick Size can also cause the chart to scroll slowly and result in high CPU 
usage and also high CPU usage during real-time updating of a chart.

Additionally, even when the Tick Size is set correctly, if there are a wide range of prices containing a large number 
of price ticks (based upon the chart Tick Size setting), this will increase the amount of time to load chart data, 
cause high CPU usage during real-time chart updating and cause the chart to scroll slowly. In extreme cases this 
will cause freezing of Sierra Chart. This is especially true with Historical Daily charts, higher timeframe per bar 
charts, and crypto currency symbols.

In the case of the foreign exchange market symbols, you will need to avoid using too small of a Tick Size and 
increase the Tick Size setting in Chart >> Chart Settings >> Symbol.

Or increase the Volume at Price Multiplier setting in Chart >> Chart Settings in the case of when charting a 
foreign exchange cash market symbol or in the case of Historical Daily Charts.

If the Days to Load setting in Chart >> Chart Settings is set too high, this will increase the time to load chart 
data when using any study that relies on the Volume at Price data.

When using studies that require the Volume at Price data on Historical Daily charts, then this will definitely slow 
the process of loading the Historical Daily data from the chart data file and will freeze the Sierra Chart user 
interface during the process of loading the data from the chart data file. The solution to this kind of problem with 
Historical Daily charts is to increase the Volume at Price Multiplier setting in Chart >> Chart Settings. It is 
recommended to use a minimum setting of 5 or even as high as 100 if necessary.

To avoid a problem where the Volume by Price study or other studies which require Volume at Price data are 
automatically added to a chart and where the default settings for the chart cause a very long chart data load time, 
make sure there is no Default Study Collection set to be applied to a chart. 

Also refer to 30.35 - Volume by Price Study Configurations. 

30.24 - Spreadsheet Windows Visible

[Link] - [Top]
While it is not a problem having a Spreadsheet window visible (these are the windows that are opened with File >> 
Open Spreadsheet or automatically opened by one of the Spreadsheet studies), if there is frequent updating of one 
of the visible sheets in a Spreadsheet such as by the Spreadsheet Study, then this will contribute to CPU usage and 
if you have many Spreadsheets visible, then that is even more CPU usage. The simple solution is to minimize the 
Spreadsheet window if you are not looking at it, if it's contributing a significant amount to CPU usage.

30.25 - Excessive Memory Use Caused By Time And Sales Records 
Setting

[Link] - [Top]
If the Global Settings >> Data/Trade Service Settings >> Common Settings >> Number of Stored Time and 
Sales Records setting is over 15000, then this can cause high memory use if Sierra Chart is tracking a very large 
number of symbols. 

If it is significantly higher, then your memory usage can be very high. Reduce it to a smaller number and reconnect 
with File >> Reconnect.
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30.26 - Too Many Chart Drawings

[Link] - [Top]
If you have hundreds of chart drawings (Lines, Rays, Text drawings, Price Retracements, Rectangles, ...) on a 
chart, then this can cause high CPU usage and sluggish chart performance.

Reduce the number of Chart Drawings on the chart by deleting some of the drawings. There are several ways this 
can be done including using Tools >> Manage Chart Drawings Window.

Refer to Erasing Chart Drawings.

30.27 - ACS (Advanced Custom Study) Control Bar Buttons
[Link] - [Top]
When using one of the Global Settings >> Customize Control Bars >> Control Bar # >> Tools - Advanced 
Custom Study Buttons (appears as CS# on the Control Bar), this button is been enabled on the Control Bar (this 
will be indicated by one of these buttons being selected), there is a custom study on the chart which has set 
sc.ReceiveMousePointerEvents= true, the Pointer or Chart Values Tool is active, and your Pointer is moved 
around the chart window, this can result in high CPU usage.

30.28 - Memory or Graphics Device Interface Object Leak

[Link] - [Top]
A memory leak in a custom Sierra Chart study or from some other software component running within the address 
space of Sierra Chart, will cause high memory use and slow Sierra Chart performance.

To see if there is a memory leak, start the Windows Task Manager. Go to the Processes tab. Select View >> Select 
Columns on the menu. Make sure the Memory - Working Set column is enabled. Press OK.

Locate the SierraChart.exe process in the list and see if the Working Set memory is increasing at an obvious rate 
or the memory use is very high.

In either of these cases, this is an indication of a possible memory leak. While a memory leak could be caused by 
Sierra Chart itself, this is extremely unlikely. Although keep in mind as Sierra Chart continues to run for an 
extended time, Intraday charts will use gradually more memory over time but this is a small increase over long 
spans of time.

In almost all cases excessively increasing memory is an issue with a custom study you are using or some other 
software component running within the address space of Sierra Chart using a lot of memory. 

It is also known that when Sierra Chart is reading Intraday files, the operating system can cache the data and this 
will cause an increase in memory use which may not be released until Sierra Chart is exited. This increase in 
memory can also be caused by drivers which are monitoring files.

To prevent custom studies from being used if they are the cause of the memory leak, run Sierra Chart in Safe 
Mode. 

A Graphics Device Interface object leak is something that is very rare, but has occurred in some cases. To 
determine if there is a GDI object leak, start the Windows Task Manager. Go to the Processes tab. Select View >> 
Select Columns on the menu. Make sure the GDI Objects column is enabled. Press OK. Locate the 
SierraChart.exe process in the list and see if the GDI Objects count is increasing. If you notice it increasing, let 
Sierra Chart support know.

30.29 - Solid State Drives / SSD
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[Link] - [Top]
For the very best performance it is recommended that Sierra Chart be installed on a dedicated solid-state storage 
drive (storage device) on your system. Only Sierra Chart should be on that particular drive. It should not be used 
for any other purpose.

Solid-state drives are considerably faster than hard drives. This will greatly improve the performance of Sierra 
Chart especially with loading historical Intraday chart data and historical market depth data. And also ensures the 
best performance for Sierra Chart because no other program will be using that drive.

Another reason for this is when there are a lot of file I/O operations going on related to Sierra Chart, you do not 
want the operating system or other programs affected. For example, there will be a lot of data read from the storage 
drive when Intraday data is being read from a chart data file. 

For example, you can have a very high performance system with solid-state drives and when a lot of Intraday 
charts are being opened at once, that could cause your system to freeze because Intraday data is going to be read at 
a very high rate from the storage drive due to the performance of the system and the speed of Sierra Chart, and that 
is going to block I/O operations being performed by the operating system and other programs causing your system 
to freeze at times.

We are not referring to a drive partition here. We are referring to a separate physical storage device on your 
system dedicated for the use of Sierra Chart only.

It is recommended to use a solid-state drive and in particular a NVME storage drive. For further details, refer to 
NVMe SSDs: Everything you need to know about this insanely fast storage.

30.30 - Controlled Order Chart Updating

[Link] - [Top]
When Global Settings >> General Settings >> Charts >> Charts >> Use Controlled Order Chart Updating is 
enabled, then all of the charts within a Chartbook are updated and calculated at once, rather than separately if it is 
disabled. This can result in the user interface of Sierra Chart momentarily freezing while this is happening.

This option should only be enabled if required.

30.31 - System Memory Not Releasing

[Link] - [Top]
Sierra Chart is very memory efficient. It uses the absolute minimum amount of memory that is possible based upon 
what you are doing within Sierra Chart.

Memory is released by charts when they are closed and prior memory use within a chart is released when a chart is 
reloaded (Chart >> Reload and Recalculate).

To see what memory Sierra Chart is using, start the Windows Task Manager. Go to the Processes tab. Select View 
>> Select Columns on the menu.

Make sure the Memory - Working Set column is enabled. Press OK.

Locate the SierraChart.exe process in the list and look at the Working Set(Memory) column to see the memory 
use specifically for Sierra Chart.

If you notice your overall system memory use is high, this is from the operating system or other programs running 
on your system.

There are at least two possible explanations for increased memory use. The operating system may have cached the 
Intraday data read from Sierra Chart files. This is something Sierra Chart has no control over.
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Another possibility is that anti-malware/antivirus software could be using excessive amounts of memory when it 
scans Sierra Chart data files. One way to isolate this as a problem is to restart your computer into Safe Mode with 
Networking Support to prevent this anti-malware/anti-virus software from loading and see if the excessive memory 
use goes away. If so, the problem is being caused by that software.

If there is a particular chart or charts within a Chartbook which are using a lot of memory, then first remove studies 
from those charts one by one to see if the memory use goes down significantly. Next, close those charts one by one 
and see if memory use goes significantly down. This will help you isolate where the problem is with high memory 
usage.

30.32 - Linking Scroll Position

[Link] - [Top]
When using the Chart Linking feature and linking the Scroll Position, that when scrolling charts, Then this will 
increase CPU usage and possibly could cause sluggishness with scrolling the chart.

Therefore, if linking the Scroll Position for more than two charts, and scrolling a chart that uses linking is sluggish, 
then try disabling the Scroll Position Chart Linking option to see if that solves the problem.

30.33 - Dotted or Dashed Lines >= 2 Pixels in Width

[Link] - [Top]
For any line drawn in Sierra Chart whether Study Subgraph lines, Order lines, Chart Drawing lines, or Grid lines, if 
the line width is greater than or equal to 2 pixels and they have a Line Style of any of the following:

• Dash
• Dot
• Dash-Dot
• Dash-Dot-Dot

Then these are drawn with what is called a geometric pen. This is an operating system drawing object.

Lines drawn with a geometric pen uses more CPU usage. For example, if a chart has a horizontal Grid using a line 
width of 2 pixels or more, a Line Style of Dot, and there are a lot of horizontal lines on the chart from the Grid, 
then as you scroll the chart, you will have a noticeable sluggishness which is caused by the high CPU usage from 
the geometric pen.

Therefore, the solution to this is to set the Line Style to Solid for efficiency.

30.34 - TPO Profile Chart Letter/Block Price Increment / Volume by 
Price Ticks Per Volume Bar

[Link] - [Top]
If there are a large range of prices displayed in the current view of a TPO Profile chart, it is possible that there are a 
large number of letters/ blocks displayed for TPO Profile.

When the chart is scrolled or when the chart is updated, the drawing of these TPO Profiles will be slow if there are 
a very large number of letters/blocks currently displayed.

There are two solutions to this problem.

The first solution is to increase the Letter/Block Price Increment in Ticks Input setting with the TPO Profile 
Chart study to a higher number. This may be especially important with Forex charts, which use a small Tick Size 
to begin with.

Increase the Letter/Block Price Increment in Ticks 1 at a time until you get a good balance between detail and 
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minimum of CPU load.

The second solution is to set the Sub Period Price Display Style Input setting to Horizontal Bars. This will 
significantly reduce CPU usage of the TPO Profiles and allows you to continue to use a more detailed Letter/
Block Price Increment in Ticks setting of 1 or 2.

In the case of when using the Volume by Price study, there can be the same kind of problem where there are too 
many volume bars per Volume Profile causing a performance issue. In this case, increase the Ticks Per Volume 
Bar Input setting.

30.35 - Volume by Price Study Configurations

[Link] - [Top]
There are certain Volume by Price study configurations which can cause high CPU usage and make the overall 
performance of Sierra Chart sluggish or cause momentary freezing.

The type of Volume Profiles which can cause high CPU usage would be long-term single profiles which are 
calculated relative to the last Date-Time in the chart. An example would be a 3 months or greater Volume Profile 
with a Volume Graph Period Type of One Period at End of Fixed Time Length.

The solution to this is to change the Volume Graph Period Type to From Start Date-Time to End and specify a 
Start Date and Start Time for the Volume Profile. This makes it efficiently calculated.

The Ticks per Volume Bar Input setting with the Volume by Price study could be set too low and cause an 
excessive number of price levels to be drawn on the chart which will make the chart drawing performance very 
slow. The degree of the slow performance depends upon the number of price levels, or volume bars, which are 
actually drawn on the visible area of the chart. To solve this problem if it exists, increase the Ticks per Volume 
Bar Input setting with the Volume by Price study.

For further information, refer to Volume by Price Settings.

30.36 - Chart Data File Error/Out of Range Value

[Link] - [Top]
A Historical Daily or Intraday chart data file that contains 80 data error or out of range value, can cause a long time 
to load chart data, excessive memory use and/or a long time to calculate studies. All of this can cause Sierra Chart 
to freeze for a period of time.

This is generally true when the Volume at Price data is being maintained for the chart. This is the case when using 
any of the following studies:

• Volume by Price
• Volume Value Area Lines
• Numbers Bars
• Numbers Bars Calculated Values
• TPO Profile Chart
• TPO Value Area Lines

Or any other study that requires the Volume at Price data.

The solution to this in the case of a Historical Daily chart is to fully re-download the data in the chart by selecting 
Edit >> Delete All Data and Download. Although this assumes that the server has the correct data.

Assuming the server has the correct data, a comprehensive solution to a data error in an Intraday chart data file is to 
delete the Intraday chart data file following the Deleting Intraday Chart Data file instructions.
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30.37 - Determining CPU Load from Sierra Chart
[Link] - [Top]
This section describes how to determine what the load Sierra Chart is placing on your system CPU and if the 
maximum available CPU time used by the Sierra Chart primary thread of execution, has been reached.

Sierra Chart does use multiple threads, but the additional threads are for loading Intraday data and for some other 
specialized purposes. However, most processing which is occurring during real-time updating is on the primary 
thread.

Go to the Performance tab of the Windows operating system Task Manager. Look at the CPU Usage History.

Make a note of how many windows there are showing CPU usage history. Refer to the image below.

Usually you will see anywhere from 2 to 8 windows. Each of these represents a CPU core. Divide 100 by the 
number of cores there are. This is going to be the maximum percentage a thread of a process can use. Make a note 
of this calculated percentage for the next step.

Look at the Processes tab of Windows Task Manager to determine the CPU load from the SierraChart.exe process. 
The CPU usage will be displayed in the CPU column which shows CPU usage by the process as a percentage.

If you see the SierraChart.exe process at or close to the percentage you made a note of previously, then Sierra 
Chart is under a very heavy processing load and Sierra Chart may not be processing real-time data fast enough. 
This can contribute to a data feed lag. If you notice the CPU usage is low, then the issue is not due to too much of a 
CPU load.

If it appears as though lagging or other slow performance issues is because your computer is not running Sierra 
Chart fast enough, then the next step is to review all of the solutions listed on this page

Long Time to Download Historical Chart Data

[Link] - [Top]
If it is taking a long time for the historical chart data to downloaded for a particular chart, then there can be more 
than one reason for this.

If you notice that Sierra Chart is in a frozen state and can not cannot be interacted with at times, then the issue is 
due to one of the other subtopics on this page. Refer to the list in the Introduction section.

Otherwise, this could be caused by a network connectivity problem. In this particular case, refer to Error when 
Downloading Historical Intraday Data from the Sierra Chart Historical Data Server. The solution could be to use 
Port 80 as explained.

Average Time to Open Chartbooks

[Link] - [Top]
The amount of time for a Chartbook to open depends upon how many charts are in it, the number of days being 
loaded in Intraday charts in the Chartbook, and the calculation time for studies.

A reasonably efficient Chartbook should open in less than 5 seconds. If a Chartbook is taking 30 seconds or longer 
to open, then this is considered a very long time and not acceptable under usual conditions.

The first thing to do is to refer to the following subsections on this page improve performance.

• 30.1 - Too Much Data Loaded
• 30.4 - Inefficient Advanced Custom Studies
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• 30.8 - Antivirus/Anti-Malware Software
The next step is updating of your computer hardware. Your system should have a Solid State Drive, a 6 core CPU 
at a minimum, and a fast CPU clock speed.

30.40 - Dialog Windows Do Not Display

[Link] - [Top]
A dialog window is a window which contains various controls primarily to set global or chart specific settings. An 
example of a dialog window is the Chart Settings window opened with Chart >> Chart Settings. Another 
example is the Global Settings >> General Settings window.

When opening a dialog window in Sierra Chart, if it does not appear, then there can be different reasons for this. 
The first thing to do is to press the Escape (Esc) key on your keyboard to cancel the dialog operation so that you 
can interact with Sierra Chart.

The primary reason for this problem is the operating system level resources to create a dialog window are 
insufficient. This is an operating system level problem. It would help to close programs on your system. Also try 
reducing the number of open charts within Sierra Chart in particular detached charts which can be reattached to the 
main window. This can be done by going to the detached chart and selecting Window >> Detach/Attach 
Window.

This problem could also be because your computer or Sierra Chart is under a very heavy load, and prevents the 
dialog window from becoming visible. One thing you can do that should immediately reduce the CPU load is 
disconnect from the data feed by selecting File >> Disconnect. Also, increase the Chart Update Interval.

As a last resort you may need to restart your computer to overcome this issue with dialog windows not appearing.

Once again, this is a Windows operating system level problem and not some kind of problem within Sierra Chart 
itself.

In regards to the above, what we have found resolves the issue is force the immediate display of the dialog when it 
is opened. In the latest versions of Sierra Chart, this has been implemented for most dialogs but this causes the 
dialog to appear at the top left of the parent window rather than centered. If you continue to have this problem of 
the dialog windows not appearing, then let Sierra Chart know what particular dialog you are having a problem with 
and we will implement this workaround by forcing the immediate display of it.

Gradually the dialog windows in Sierra Chart will be replaced with a common resizable window to view and adjust 
settings. This is expected to be completed by June 2020. These new windows will not use the Windows operating 
system dialog functionality, and will be fully created by Sierra Chart and will work around this kind of issue.

30.41 - Slow Replay Due To Back Test Modes

[Link] - [Top]
When replaying a chart or charts, and the Replay Mode on the replay control panel opened with Chart >> Replay 
Chart >> Replay Chart (Control panel) is not set to Standard Replay, there will be a significant number of 
additional calculations which are performed during the chart replay which will increase CPU usage and cause the 
user interface to become less responsive.

If you are not performing any type of back testing of an automated trading system, then set the Replay Mode to 
Standard Replay.

You need to stop the chart replay first and start it again for any changes to the Replay Mode to go into effect.

30.42 - Detached Charts

[Link] - [Top]
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We have observed that detached charts consume more operating system User objects and increase CPU usage. The 
reason for this would be strictly due to the operating system and is not related to Sierra Chart.

It is therefore recommended to keep charts attached and if you want to separate charts from the main window to 
instead use multiple instances of Sierra Chart. Refer to Using DTC Server for Data and Trading in Another Sierra 
Chart Instance (New Instances) for instructions.

30.43 - Bid and Ask Depth Bars Study

[Link] - [Top]
The Bid and Ask Depth Bars study potentially can use a lot of CPU time if there are many market depth levels it 
needs to process, like greater than 100. For instructions to reduce CPU usage for that study, refer to Improving 
Performance of this Study.

30.44 - Performance Differences Between Versions of Sierra Chart

[Link] - [Top]
If you seem to notice reduced performance in one version of Sierra Chart compared to another version, then 
understand that there can be many reasons for this.

First understand, reporting this to Sierra Chart support, in general is not helpful because we are not in a position to 
know what the cause is from. It would take an immense amount of analysis for us to really start to analyze this 
based upon what you are doing with Sierra Chart and your Sierra Chart configuration including its charts and 
studies and so many other things, including the software and configuration of your operating system and computer. 
This is simply something we will not do. So in general when we get these reports, they are almost never analyzed 
and are referred to this help topic.

If we are aware of a change in the program which may have some improvement in capabilities, but be more 
processing for that particular function, we will suggest that might be the cause. Although a change like this is very 
rarely the case.

In general newer versions of Sierra Chart deliver higher performance as compared to older versions because there 
are continuous performance enhancements that are made throughout the program. Therefore, a report of lower 
performance is completely contrary to what we know to be true. So that is why when someone mentions a 
performance issue in a newer version, we know that it must be something specific to their computer system / 
operating system or configuration and something unusual going on. 

Now if you notice a performance issue after updating from a version 2 or more years ago, then yes it is possible 
there could be something that is less efficient perhaps may be related to formula processing due to more 
functionality available with that but this has been optimized as well. Although most likely, you are going to notice 
better performance in newer versions versus older versions. Most of the time this is the case.

You may be mistaken to believe the problem is with a newer Sierra Chart version, when the problem can be with 
your computer system itself. The capabilities of your computer system, and the current state of the system, can 
make Sierra Chart perform poorly. A possible solution is a restart of your system. We have heard this can resolve 
performance issues.

The particular configuration that you are using in Sierra Chart, related to the charts and studies and various other 
functionalities of the software, and the data loaded in the charts, could be on the margin of the capabilities of your 
system, and due to a small change in the structure of a new version of Sierra Chart, then makes the performance 
issue noticeable.

The more likely explanation for a performance issue allegedly related to a new version, is that over time there is an 
accumulation of data within your installation of Sierra Chart. There is more market data as time goes by, and there 
is more Trade Activity data. 

Also, there are times when the market is more volatile and has a much wider range of prices as compared to 
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previously. A wider range of prices absolutely does create more processing within Sierra Chart due to volume at 
price data processing. 

And users will attribute version upgrades over time, with lower performance when in fact, the problem has to do 
with an increased amount of data that you have and the content of that data, creating lower performance as 
compared to previously. 

Refer to the other items on this page to improve performance of Sierra Chart. The problem could also be what is 
explained in 30.8 - Antivirus/Anti-Malware Software. Security software on a computer system can treat a new 
version of Sierra Chart differently and possibly have a performance impact. We have seen issues like this in the 
past. Do not rule out this possibility because this is a very likely cause. 

The issue could be caused by ACSIL Advanced Custom Studies. If so, run Sierra Chart in Safe Mode to prevent 
custom studies from being loaded and run. 

To improve performance of the Chart/Trade DOMs, refer to Improving Performance of Chart / Trade DOM. 

It is important to also understand Sierra Chart offers a broad amount of functionality and very advanced 
functionality. We offer Sierra Chart at very low prices. When you start doing a lot of things with the program, and 
creating a lot of charts and working with various studies and different configurations, you cannot expect us to be 
burdened with what you have done with Sierra Chart when you have a problem. This is for you to resolve. Not us.. 
Please understand that. We will not get burdened with users configurations. 

This is why we have this page here to give you guidance on things to check. So it is a faulty analysis to think it is 
our responsibility to help you at no cost. We will not do that. You need to help yourself and we give you the 
information you need to help yourself through this page and the other documentation on this website.

From time to time we get reports from users after they update to a new version and they say they have a 
performance issue in that version. We are not able to reproduce that performance issue. And then later that same 
user will say they have updated again to the same version or to a later version and then say the performance issue 
is gone. And, yet we made no changes to resolve any performance issue which we could not identify to begin with. 
And of course, the overwhelming vast majority of other users, or all other users, are not having this same 
performance issue in that same version. You need to recognize performance issues are often system related. There 
are various circumstances where an instance of Sierra Chart can be affected by performance issues on your 
computer system.

An updated note: The Microsoft Windows operating system is in a state of deterioration. Microsoft at this point is a 
woke deranged company producing junk who has allegiance to tyrants. Longer term, they are on a course headed 
towards their demise (it could be many decades before this happens). This is one reason, Sierra Chart wants to 
create its own operating system. Microsoft operating systems are no longer serious or trustworthy. Many many 
years ago in the era of Windows 7, the Microsoft Windows operating system was stable and relatively decent 
although Windows has never been a high-performance quality operating system. As engineers we know Windows 
is of substandard quality, relative to Sierra Chart, and is not true high-performance quality at all. Although the 
Microsoft Visual C++ compiler is good, not referring to the development environment itself. In some ways 
Microsoft Windows is good with some of its core functions. But generally it is not good.

In the era of Windows 7 it was not very common for Sierra Chart users to be reporting problems. With the newer 
generation of Windows operating systems which are nothing more than a bunch of woke damn garbage, and we are 
being too polite here, there are all kinds of display issues users report. This is a whole new burden of reports. We 
cannot do anything about this garbage from Microsoft. It is very conceivable, that when you update Sierra Chart, 
the operating system is simply treating a new version of Sierra Chart differently and delivering you performance 
problems. To help resolve some of the problems, refer to 30.57 - Operating System and Hardware Changes to 
Improve Performance.

30.45 - Detailed Continuous Futures Contract Logging

[Link] - [Top]
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When the Detailed Continuous Futures Contract Logging option is enabled, then this causes an excessive amount 
of messages to be added to the Message Log.

Disable this option to reduce CPU usage related to these messages, during the loading of a Continuous Futures 
Contract chart.

30.46 - Market Depth Combine Increment in Ticks

[Link] - [Top]
When using a Market Depth Combine Increment in Ticks in the Chart >> Chart Settings of 1 or greater, this can 
increase CPU load when there are a large number of market depth levels for the symbol, like over 100.

30.47 - Use Sub Instances to Distribute Processing Load
[Link] - [Top]
If you have charts open, especially ones that present a high graphics and/or calculation load, then you should run 
those in a sub instance of Sierra Chart to minimize the load on the main Sierra Chart instance which may be used 
for trading or may be causing Sierra Chart to be less responsive.

Use as many sub instances you need to distribute the load based upon the complexity of your chart setups and the 
number of charts and Chartbooks open.

For complete documentation regarding sub instances, refer to Using DTC Server for Data and Trading in Another 
Sierra Chart Instance (New Instances).

Additional things you can do to improve performance: 

In your operating system control panel go to Control Panel >> System >> Advanced System Settings >> 
Performance >> Visual Effects and choose the Adjust for Best Performance option. 

Upgrade the CPU with more CPU cores if you are using multiple instances of Sierra Chart. We recommend 8 or 
more cores. The more cores the better depending upon the number of instances of Sierra Chart you are running. 

Use a dedicated NVME storage device/ drive. Refer to 30.29 - Solid State Drives.

30.48 - Basic Steps to Resolve Performance Issue in Sierra Chart

[Link] - [Top]
The following are the first items to go through, to resolve a performance issue you are having in Sierra Chart where 
the user interface is frozen at times or less responsive.

We need to make it clear, that Sierra Chart is a very powerful program that provides a lot of functionality and 
capabilities. Many of our users have many tens of or ~100 charts and a lot of complexity with those charts with the 
Chart Drawings and Studies on them. 

The prices for Sierra Chart are kept very low. When a user has a performance issue in Sierra Chart, it is your 
responsibility to review the information on this page, and implement the recommendations and resolve this 
problem on your own. 

We cannot be exposed to all of the complex set ups you have done over time and only you fully understand, and 
resolve this for you during a remote assistance session. We do not have the time, the inclination, or the resources 
for this and more importantly this is not included in the Sierra Chart prices. And besides this takes away time from 
our software development.

When the markets are more volatile, and there is a wider price range in a day, some studies can have longer 
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calculation and drawing times. Although this depends upon the Input settings of the study. Studies that use the 
Volume at Price data will take longer to calculate and draw. This is one reason why you can notice a performance 
issue with increased market activity. 

This would be resolved by reducing the number of days loaded in the chart, increasing the Tick Size of the chart, 
increasing the Tick Size related study Input like the Ticks per Volume Bar (Volume by Price study), using sub 
instances, increasing the Chart Update Interval, and obtaining faster computer hardware.

1. First if Sierra Chart is in a frozen state for an extended time when opening your Chartbooks or upon 
connection to the data feed, then restart Sierra Chart, and disable Open Files on Startup on the Login 
window. Do not use your existing Chartbooks. For more details, refer to 30.16 - What to do if Sierra Chart 
is in a frozen state for an extended time due to extended high CPU usage caused by an automatically or 
manually opened Chartbook.

2. Run Sierra Chart in Safe Mode. This is a mandatory step. Refer to the Using Safe Mode instructions.
3. Select File >> Disconnect to disconnect from the data feed and make it easier to perform the following 

steps if you already have a significant performance issue. This is to eliminate the charts from updating and 
should have an immediate performance benefit while disconnected.

4. Increase the global Chart Update Interval setting to 1000 ms. If charts have a nonzero Chart Update 
Interval less than this value, then set those to 0. For complete documentation, refer to 30.5 - Chart Update 
Interval.

5. Use multiple instances of Sierra Chart to distribute processing load. Refer to 30.47 - Use Sub Instances to 
Distribute Processing Load. 

Also refer to Sierra Chart Configuration for Most Low Response Time Trading.
6. Check study calculation times for each chart. Refer to 30.4 - Inefficient Study Configurations or Advanced 

Custom Studies. 

The basic solution is going to be adjusting study Inputs appropriately which may reduce calculation time 
based upon the particular study and also reducing the Days to Load setting in the Chart >> Chart 
Settings. 

7. In the case of studies that use Volume at Price data ( Volume by Price, TPO Profile Chart, Volume 
Value Area Lines, TPO Value Area Lines, Volume Weighted Average Price), to reduce calculation 
time it is recommended to increase the Tick Size setting of the chart. For example if it is .25, then increase 
it to 1.0 or higher. Even if you do not want to do this, do it anyway to see if it makes a performance 
improvement. 

Alternatively, each individual study in most cases will have an equivalent setting. For example, with the 
Volume by Price study you would want to increase the Ticks per Volume Bar Input to 4. 

For comprehensive information on this subject, refer to 30.23 - Chart Tick Size and Volume at Price 
Processing. 

8. Increase chart bar spacing to reduce graphics load.
9. Use OpenGL. If you have any issues with using OpenGL, then disable it and restart Sierra Chart.
10. Increase the Intraday Data Storage Time Unit to 1 Second. For complete documentation, refer to 30.12 - 

Intraday Data Storage Time Unit. Historical Data Record Time Frame.. Be sure to re-download the data in 
the chart to store data at the larger unit which is more efficient. This will decrease Intraday chart data 
loading times.

11. Install Sierra Chart on a dedicated solid-state drive. This is really important. Refer to 30.29 - Solid State 
Drives.

12. There are other detailed items on this page covering specific subtopics to help improve Sierra Chart 
performance and reduce CPU usage. Refer to the Introduction section for the list of all of these.

13. Use the Denali Exchange Data Feed for the most efficiently delivered and processed market data.
Sorry, your browser does not support embedded videos. 

30.49 - Studies Recalculating at Earlier Index and Study Dependencies

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index4cf4.html?page=doc/ChartSettings.html#TickSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index29a2.html?page=doc/StudiesReference.php&ID=141&Name=Volume_by_Price#Input_TicksperVolumeBar
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index878d.html?page=doc/LoginInstructions.php#UsingSafeMode
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/indexf915.html?page=doc/Trading.html#SierraChartConfigurationForMostLowResponseTimeTrading
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index4cf4.html?page=doc/ChartSettings.html#TickSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index69b6.html?page=doc/WorkingWithCharts.html#ChangingBarSpacing
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index5795.html?page=doc/GraphicsSettings.html#UseOpenGLForChartGraphics
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1/index2530.html?page=doc/DenaliExchangeDataFeed.php


There are some studies like the Zig Zag and High Low For Time Period studies which recalculate themselves at 
an earlier index as compared to the last bar updated in the chart during normal chart updating. Studies which are 
based upon or dependent some way upon the studies which are calculated that an earlier than normal index, will 
also calculate themselves at an earlier index.

Examples of dependent studies which could take more than an insignificant amount of calculation time would be 
the Spreadsheet Study, or the Color Bar Based on Alert Condition study. Although even these studies are 
generally efficient.

Depending upon the overall study configuration (the studies being used and their dependency upon each other), 
there can be an increase in calculation time.

To reduce calculation time it will help to reduce the Number of Rows Input with the Spreadsheet Study and also 
reduce Number of Bars to Calculate with the Color Bar Based on Alert Condition study.

30.51 - Very Large and/or Large Number of Trade Activity Files

[Link] - [Top]
Trade Activity data is stored in files contained within the /TradeActivityLogs subfolder in the Sierra Chart 
installation folder. Data is organized by Date and Trade Account. There are separate files for simulated and non-
simulated trade activity.

If these files which are being queried are excessively large (in excess of 100 MB for a single file) or there are an 
excessive number of files, then depending upon the settings in a chart related to trade activity data, or the settings 
at the top of the Trade Activity Log, both of which query this data, these queries can take a long time, consume a 
lot of RAM memory on your system, and can affect the performance of Sierra Chart.

If there is a large OrderFillsToSend.data file, in the /TradeActivityLogs subfolder, then delete it. This will cause 
excessive memory usage and high CPU usage when starting and exiting Sierra Chart if it is a large file.

For example, when you start Sierra Chart and you do not open Chartbooks, if you see excessive memory usage and 
high CPU usage, this can be caused by a trade activity query being performed which is reading a large amount of 
data into memory based upon the Trade Activity Log settings. 

Delete any unnecessary files in the /TradeActivityLogs subfolder. Also check the /Backups subfolder and remove 
TradeActivityLog_ files from that folder as well. 

For more information, refer to Trade Activity Not Displaying or Clearing (Improving Trade Activity Query 
Performance). 

To automatically delete Trade Activity files older than a specified number of days, use the Automatically Delete 
Trade Activity Log Files on Startup Older than Days setting. 

30.52 - Recent Bid/Ask Volume | Current Traded Bid/Ask/Total Volume

[Link] - [Top]
When using the Recent Bid/Ask Volume or Current Traded Bid/Ask/Total Volume market data columns on a 
Chart/Trade DOM over time the number of price levels that data exists for these increases.

This potentially may be a performance issue if Sierra Chart has been running for many days, or if there has been a 
lot of market volatility.

To reset the size of these containers back to zero, to improve performance, assuming there is a performance issue, 
use the commands Clear Recent Bid/Ask Volume - All Symbols and Clear Current Traded Bid/Ask Volume - All 
Symbols.
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30.53 - Causes of High Memory Usage

[Link] - [Top]
Below are links to the sections on this page for the different causes of high memory usage by the Sierra Chart 
process. Section 30.31 applies not to Sierra Chart specifically, but to the operating system.

1. 30.1 - Too Much Data Loaded
2. 30.10 - Short Bar Time Frames/Periods. Include Columns with No Data.
3. 30.23 - Chart Tick Size and Volume at Price Processing
4. 30.25 - Excessive Memory Use Caused By Time And Sales Records Setting
5. 30.31 - System Memory Not Releasing
6. 30.51 - Very Large and/or Large Number of Trade Activity Files

30.54 - Improving Chart Data Loading and Historical Data 
Downloading Times

[Link] - [Top]
Below are links to the sections on this page and elsewhere for the different causes and solutions related to long 
time to load chart data in the charts and long time to download historical chart data.

1. Improving Historical Intraday Data Downloading Performance
2. 30.23 - Chart Tick Size and Volume at Price Processing
3. 30.1 - Too Much Data to Load or Loaded
4. 30.8 - Antivirus/Anti-Malware Software
5. 30.29 - Solid State Drives

30.55 - System Power Management and Process Priority

[Link] - [Top]
Advanced CPUs in computers, have advanced power management. This power management, is controlled both by 
the operating system and by the system BIOS. 

Power management settings, can have the effect of decreasing performance of the programs running on the system 
by reducing the available CPU resources to the programs.

Sierra Chart is also a very efficient program compared to other programs and therefore it may be allocated to a 
low-power CPU core causing its performance to be lower than what is possible on your system. It is possible that a 
new version of Sierra Chart where it provides higher performance and is more efficient, could actually run more 
poorly on your system because it is being allocated to a CPU core running at a lower speed or the CPU core for it 
reduces to a lower speed. 

In your operating system control panel, go into Power Options and set the system for High Performance. You 
can also modify the details of the High Performance settings. The system BIOS may also contain various power 
management settings. Check those settings and adjust them as appropriate.

Additionally, it is also possible to increase the process priority of the Sierra Chart process. Follow the instructions 
below to do this.

1. Open the Windows Task Manager.
2. Select the Details tab.
3. In the list of processes on the Details tab, select the SierraChart_64.exe process.
4. Right click on this line, and select Set Priority. From the submenu select Above Normal. Do not use a 

process priority higher than above normal!

30.56 - Global Chart Values Tool / Global Cursor

[Link] - [Top]
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There potentially is a lot of processing which can occur when using the Chart Values Tool. This can be the case 
based upon certain mouse/pointer input devices which cause a large amount of mouse/pointer movement messages 
to the program. Sierra Chart version 2583 has implemented optimizations to minimize processing with this Tool in 
these cases. Make sure you are running this version or higher. 

Additionally when using the Chart Values tool, the horizontal and vertical lines are drawn with an Exclusive Or 
drawing mode. At the operating system level, this drawing method is much less efficient because the operating 
system has to create the color of every pixel of the lines based upon what is already on the screen. The efficiency of 
this is not within the control of Sierra Chart.

When using the Global Cursor, the processing of the Chart Values Tool increases. Therefore, if you do not need 
this functionality disable this option. Additionally, in version 2583 and higher there are optimizations to minimize 
processing when using the Global Chart Values Tool / Global Cursor. 

30.57 - Operating System and Hardware Changes to Improve 
Performance

[Link] - [Top]
This is a list of Operating System configuration changes and Hardware configuration changes to improve 
performance of your system. We recommend these changes and this is what we do on all of our servers. 

There is not a lot of detail here at this time on exactly how to do these. You will need to run Internet searches for 
information about how to do these for your specific operating system and hardware.

1. Disable operating system paging file.
2. Change operating system processor scheduling to give better performance for Programs versus background 

processes.
3. Change power management for Maximum Performance.
4. Disable virtual cores or hyperthreading on your CPUs. This is done through the system BIOS.
5. Increase the amount of RAM on your computer system.
6. Use a high-performance network router that has high throughput, in megabytes and packets per second.
7. Disable any unessential operating system Services.
8. Disable and remove any third-party security software. Disable any file scanning programs like antivirus 

programs. Disable any third-party security programs affecting network communication.
9. In the Advanced System Settings, disable Visual Effects and use the "Adjust for best performance" option.

*Last modified Monday, 02nd December, 2024.
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Setting the Value Format for the Main Price Graph or Trade DOM

[Link] - [Top]
Select Chart >> Chart Settings on the Sierra Chart menu or on the menu for the detached chart or Trade DOM.

Since you will be manually changing the Value Format and related settings, it is necessary to first uncheck Auto-
Set From Data Feed in the Chart Settings window. 

In the Chart Settings window, set the Price Display Format (Value Format) to a fraction or decimal format for the 
price values. 

You may need to adjust the Tick Size to match any changes with the Price Display Format. Therefore, make sure 
the Tick Size is set appropriately based upon the new Price Display Format.

If the Tick Size is changed, you may also need to change the Symbol >> Currency Value Per Tick to match any 
changes with the Tick Size. Be aware that you have to be careful with altering the Tick Size when performing live 
trading. It needs to be set correctly.

Press OK to close to Chart Settings window.

To set a short display notation for the chart values displayed in fractions, select Global Settings >> General 
Settings >> Charts >> Charts enable the Display Fractions in Short Format option. Press OK. This short form 
only applies to chart values that use a fraction display format rather than a decimal display format. Example: 120 
10/32 will be displayed as 120'10 when using the short format.

Setting the Value Format for a Study on the Chart

[Link] - [Top]
1. Select Analysis >> Studies on the menu. For complete details, refer to Adding/Modifying Chart Studies.
2. Highlight the study you wish to modify in the Studies to Graph list box. 
3. Press the Settings button. 
4. On the Settings and Inputs tab, set the Value Format to the fraction or decimal format that you require.
5. Press OK.
6. Press OK.

Setting a Fraction Display Format For Either the Main Price Graph or 
a Study (US Bonds)
[Link] - [Top]
The Price Display Format and Value Format settings allow you to select a fraction format. 

For US Bonds you would want to use 0.125/32, 0.25/32, 0.5/32, or 1/32. These fraction formats can also be 
displayed in a shorter notation such as 100'15.5. 

This is how Sierra Chart displays fractions. Sierra Chart does not use a format such as 100.25 which represents 100 
25/32. This is confusing as it looks like a decimal number which it is not.

To set a short notation for the chart values displayed in fractions, select Global Settings >> General Settings from 
the Sierra Chart menu. 

In the General Settings window, enable the Display Fractions in Short Format option. Press OK. This short form 
only applies to chart values that use a fraction display format rather than a decimal display format. Example: 120 
10/32 will be displayed as 120'10.
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Changing Global Price Display Format for a Symbol

[Link] - [Top]
In the case where you want to use a different Price Display Format or Tick Size for a particular symbol from the 
default, and use these new settings for new charts, existing charts and Quote Boards, then follow the steps below.

1. Select Global Settings >> Symbol Settings.
2. Locate the symbol in the list of symbols. Select the symbol in the list.
3. Modify the Price Display Format and the Tick Size to what you require.
4. Repeat the previous two steps for any symbols that you require.
5. Press OK. 
6. For new charts that you open for the symbol, the Price Display Format and the Tick Size will be set 

according to the new settings.
7. In the case of existing charts, you will need to go to each one and select Chart >> Chart Settings and 

press the Apply Global Symbol Settings button to update to the new Price Display Format and the Tick 
Size that you have set.

8. The price formatting for prices in Quote Boards will automatically be changed.

Setting a Fractional Display Format for Grains

[Link] - [Top]
This documentation explains setting a short fractional format for grains that trade in a quarter of a cent (.0025). For 
example, to display 4.8525 as 485'2.

1. Select Global Settings >> General Settings >> Charts >> Charts. 
2. Enable the Display Fractions in Short Format option.
3. Press OK.
4. Go to to the grain chart like ZW?## and select Chart >> Chart Settings. 
5. Select the Symbol tab.
6. It is necessary to adjust the multipliers to ensure that the quarter of a cent is immediately after the decimal 

point. So if the values after the decimal point are quoted as .0025 in the chart, then increase both the Real-
time Price Multiplier and Historical Price Multiplier settings by 100. If the values after the decimal 
point are quoted as .25, the no adjustment to the multipliers is necessary.

7. Select the Main Settings tab. 
8. Set the Price Display Format to 1/8. 
9. Set the Tick Size to .25.
10. Press OK. The price format displayed in the chart should now be correct. 

*Last modified Monday, 17th April, 2023.
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• What is Included
• Setup Instructions
• Setup Instructions: Resolving Connection Issue
• Interactive Brokers Symbol Formats and Common Symbols (Opens a new page)
• Market Data Not Subscribed Through Interactive Brokers
• Interactive Brokers Market Data Problems
• Automatically Logging Into TWS
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◦ Order Not Transmitted
◦ Orders Entered from Trader Workstation do Not Appear in Sierra Chart
◦ Orders Not Responded to from Trader Workstation
◦ Trade Position Line or Quantity Disappearing or Displaying Zero

▪ Symbol Differences for Positions
▪ Recent Review of TWS Not Providing Trade Position Data

• Interactive Brokers Historical Data Issues and Solutions
◦ General Information
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◦ No Response When Downloading Historical Data and Timeouts
◦ Slow Historical Data Downloading
◦ Using Sierra Chart Historical Data
◦ Downloading More Days of Historical Data Directly from Interactive Brokers
◦ Support Policy Regarding Interactive Brokers Historical Data

• Missing Data Due to Incorrect Time Zone Settings
• Interactive Brokers Market Data Error/Status Messages
• Interactive Brokers Historical Daily Data
• Time and Sales Window Data
• Orders Disappear after Being Submitted Although They Are Still Open
• Interactive Brokers Stop Order Trigger Method
• Procedure for Providing TWS Log Files
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• Interactive Brokers Modification of Limit Price of Stop-Limit Orders

Introduction 

[Link] - [Top]
Notice: Sierra Chart technically supports Interactive Brokers but no technical help is provided when using 
Interactive Brokers with Sierra Chart. It is fine to use Interactive Brokers if there are no other choices for what you 
are trading or based upon your country of residency. However, if you have technical issues, you need to be self-
sufficient and rely upon this documentation for help and other documentation on the Sierra Chart website.

In regards to the above, if we become aware of an integration issue between Sierra Chart and Interactive Brokers 
Trader Workstation reported to us by a competent source, or that we are able to determine based upon a support 
request, we will in good faith resolve this to the best of our ability. However, 99.9% of reported problems are not 
integration issues but just due to a poorly designed and problematic API provided by Interactive Brokers.
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Furthermore, technical integration to Interactive Brokers will always be maintained. 

Sierra Chart works with the Interactive Brokers (Interactive Brokers) Trading service. 

The Interactive Brokers trading service provides the Sierra Chart software with full access to complete trading 
services for all types of markets around the world.

The Sierra Chart trading interface fully supports trading with Interactive Brokers. To use Interactive Brokers with 
Sierra Chart, follow the Setup Instructions below.

Market data which includes historical Daily, historical Intraday data, and streaming real-time data is provided 
either by Interactive Brokers or the Real-time Exchange Data Feeds Available from Sierra Chart. If you are using 
one of the Sierra Chart provided data feeds, then Historical Daily Data comes from Sierra Chart sources when 
using Interactive Brokers for exchanges that Sierra Chart sources provide data for.

We only recommend the use of Interactive Brokers for experienced traders, those who are technically competent 
with computers and software, and are willing to accept technical issues. The large length of this page confirms the 
complexity and issues that you will definitely face when using Interactive Brokers. Interactive Brokers does 
provide many advantages and can be a good choice for many traders, but does have technical challenges as well. 

Please do not blame Interactive Brokers problems on Sierra Chart or burden us with technical questions related to 
their problems or problems encountered when using them. 

Even though you may see a particular problem in Sierra Chart when using Interactive Brokers and possibly do not 
see it in another program, still means the problem is on the Interactive Brokers side. The reason has to do with 
differences in the way that Sierra Chart may interact with the API, and other specific differing circumstances 
surrounding the particular interaction and request and response messages, which then results in particular problems 
encountered with TWS or Interactive Brokers which the other programs may not be encountering because the 
interaction and circumstances are different. Sierra Chart will interact with TWS in the most reliable and redundant 
way. 

Support policy: Support from Sierra Chart for technical issues encountered when using Interactive Brokers, is 
within the discretion of Sierra Chart. There are some complex technical issues that a user may encounter when 
using Interactive Brokers, that can have various causes which are on the side of Interactive Brokers and therefore 
are outside of the control of Sierra Chart. Therefore these will be hard for us to understand and assist with because 
they are not within Sierra Chart and the Interactive Brokers system is a highly complex system with many reasons 
why things may not always work as expected.

Therefore, we will not hesitate to decline support for some issues reported to us involving Interactive Brokers. Be 
aware of this when making a decision as to whether you should be using Interactive Brokers. What we want to 
avoid is where you waste a significant amount of your own time because of Interactive Brokers issues and our time 
gets wasted as well and then you end up giving up. So consider this carefully because we do not want you to get 
into trouble with Interactive Brokers. 

If you are trading CME, CBOT, NYMEX, COMEX futures, then as a matter of policy we do not provide any 
technical help for trading these futures through Interactive Brokers. We instead recommend using the Teton Order 
Routing Service for trading these futures markets. This service is supported by many clearing firms. Interactive 
Brokers is a very substandard and problematic system. 

When using Sierra Chart for the first time you should not judge the performance of Sierra Chart using Interactive 
Brokers since it provides a substandard market data system. When evaluating the charting performance of Sierra 
Chart both historically and in real-time we recommend using the Sierra Chart Real Time and Historical Forex and 
CFD Data Service which is provided with all Service Packages.

This may not be the best introduction for a Trading service, but it is absolutely necessary all of this is 
communicated upfront. 

It must be stressed that the integration that Sierra Chart has to the Interactive Brokers Trader Workstation API is 
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superb and of the best engineering. Sierra Chart Engineering has very very high standards, we are perfectionists, 
and continuously strive towards perfection and top-quality and perfect code. We do not think anyone else has 
better integration to the TWS API than Sierra Chart does. Based on user feedback, this is confirmed. Sierra Chart 
uses a direct connection to the TWS socket and there is no use of any external DLL component. It is rocksolid 
integration but if the TWS or Interactive Brokers system has an issue or due to the complexities of those Interactive 
Brokers systems, there can potentially be a problem.

Notice: Sierra Chart Does Not Provide Support for Interactive Brokers 
Symbols or Data Issues

[Link] - [Top]
Interactive Brokers symbology is very complicated, and there is not one set text string for a symbol that can be 
looked up, and used universally within TWS and Sierra Chart. This is a major design flaw with Interactive Brokers.

Instead there are multiple parts of a complex Contract structure which have to be filled out in order to get a match 
to a particular instrument or security for market data or trading. Some of these fields are optional. All of the 
documented Symbol Formats allow you to specify each required and optional part of the Contract structure for the 
particular security type (each part is separated by a hyphen '-' character). So you do have full control over the 
symbol Contract parts being specified to TWS.

For symbols that are not listed in Sierra Chart, determining exactly what symbol is going to be correct, we do not 
know and it is not something we can help with. However, you do have full control over specifying the different 
parts of the Contract structure through the Sierra Chart specified symbol formats for each security type.

Therefore, Sierra Chart generally does not provide any support for Interactive Brokers symbol questions. 

Additionally when Sierra Chart is requesting historical data from Interactive Brokers TWS, there is a separate 
request for each block of data. You can look in the Window >> Message Log and see these requests and the 
responses from TWS. To increase the amount of historical data downloaded directly from Interactive Brokers in 
the case where the historical data is only coming from Interactive Brokers, refer to Downloading More Days of 
Historical Data Directly from Interactive Brokers. 

To change the particular type of data whether trades or the Bid and Ask average which is requested from TWS, 
refer to Data Recording Modes.

So you do have full control and monitoring of historical data requests to Interactive Brokers TWS from within 
Sierra Chart. You can redo the download by going to the chart and selecting Edit >> Delete All Data and 
Download. If you are not getting the historical data that you expect, once again we cannot provide any help with 
this. It is simply out of our control and knowledge. 

Additionally, Sierra Chart provides no technical support at all for any historical or real-time market data received 
from Interactive Brokers Trader Workstation. Therefore, even if you get the symbol correct you may not receive 
any historical or real-time data, or incomplete historical data is received, or not as much historical data as you want 
is received. Whatever the cause of these problems, there is no support provided by Sierra Chart Support.

For reliable market data we recommend using the Real-time Data feeds Available from Sierra Chart. These data 
feeds we provide technical support for.

Finally, if you think that Sierra Chart should be providing support for the above and we have referred you to this 
section, then we would recommend discontinuing the use of Interactive Brokers with Sierra Chart if you are unable 
to resolve the problem yourself with the help of Interactive Brokers technical support.

What is Included

[Link] - [Top]
• Streaming Real-Time Data: Yes.
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• Historical Intraday Data: Yes. Limited amount from Interactive Brokers. It is strongly recommended to use 
the Sierra Chart Real-time Data Feeds for complete and reliable data when using Interactive Brokers.

• Historical Daily Data: Yes. 1 year if from Interactive Brokers. Historical Daily data for major futures 
contract, cash index and US stock symbols is provided by the Sierra Chart Historical Data service when 
using one of the Sierra Chart Real-time Data Feeds. In this case 10+ years are available.

• Historical BidVolume and AskVolume: No from Interactive Brokers. Yes when using the Sierra Chart 
Real-time Data Feeds. 

• Live Trading Services: Yes.
• Simulated Trading: Yes.
• Order Types Supported: All.
• Server Managed OCO (Order Cancels Order): Yes when Global Settings >> General Trade Settings >> 

Use Server Side OCO Orders is enabled.
• Server Managed Bracket Orders: Yes when Global Settings >> General Trade Settings >> Use Server 

Side Bracket Orders is enabled. 

However, we have heard that it is not possible to modify the child Target and Stop orders before the parent 
order fills. For a solution to this in the case where you are trading futures, is to use the Teton Order Routing 
Service or disable the Use Server Side Bracket Orders option.

• Automated Trading (applies to Live or Simulated): Yes.
• Supports Negative Offset for Stop-Limit Orders: Yes. 
• Supports Account Balance Data from TWS: No. There are too many issues and questions with this data and 

Sierra Chart has no interest in the associated support. 
Amount of Historical Data Available: For historical data downloaded from Interactive Brokers directly and not 
when using the Sierra Chart Real-time Data Feeds, Interactive Brokers provides 1 year of Historical Daily and a 
very limited amount of historical Intraday data. 

Sierra Chart will always download the full 1 year of Historical Daily data for Historical charts. For Intraday charts, 
it is not very practical to download a large amount of historical Intraday data all at once from Interactive Brokers. 
Normally the download will fail and it will take a very long before it completes. Downloading 30 days is more 
practical. The instructions below explain how to specify the number of historical Intraday days to download.

Setup Instructions

[Link] - [Top]
If you are having a problem connecting to the Interactive Brokers Trading service, then be sure to follow through 
all of the steps below.

1. To use the Interactive Brokers trading service, you need an account with Interactive Brokers. Go to the 
Interactive Brokers website and open an account with them if you do not already have one. 

It is possible to use an Interactive Brokers demo account. At the Interactive Brokers Login window from 
Trader Workstation, there is a way to log into a demo account associated with your email address. This 
should only be used for test purposes though.

2. Run the Interactive Brokers Trader Workstation (TWS) software or the Interactive Brokers Gateway 
program. The Gateway is also acceptable to use and everywhere there is a reference to TWS in this 
documentation, that is acceptable to substitute with the IB Gateway. It is highly recommended that you use 
the stand alone TWS software when using TWS, rather than the browser based TWS. Or use the IB 
Gateway.

3. Select File >> Global Configuration on the Interactive Brokers TWS software menu. Or go to the 
equivalent in the IB Gateway software. 

4. Go to API >> Settings. 
5. Enable the Enable ActiveX and Socket Clients option.
6. Set the Socket Port to 7496. 
7. Disable the Read-only API option.
8. Make sure the Component Exchange Separator setting is set to a /.
9. If you will be running Sierra Chart and Trader Workstation on the same computer, then enable Allow 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index35f0.html?page=doc/SierraChartDirectOrderRoutingService.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index35f0.html?page=doc/SierraChartDirectOrderRoutingService.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
http://www.interactivebrokers.com/


connections from localhost only. If they will be on different computers, you would need to add the local 
IP Address of the computer that will be running Sierra Chart within the Trusted IPs list.  

10. Go to API >> Precautions in the TWS Configuration window.
11. It is essential that you enable Bypass Order Precautions for API Orders.
12. Press OK to save the Interactive Brokers API settings. 
13. Go to Sierra Chart. Select Global Settings >> Data/Trade Service Settings on the menu. 

14. Click on the Service list box arrow. Select Interactive Brokers from the list. 

15. Select the Service Setting >> Server Address and Port setting. It needs to be set to 127.0.0.1:7496. If the 
TWS software is running on a computer different than Sierra Chart, then the Server Address can be set to 
the IP address where TWS is running. 

16. Enable the Connect On Program Startup option. 
17. Enable the Reconnect On Failure option. 
18. For the downloading of historical data to work correctly, your computer's Date and Time need to be set 

correctly. The last Date and Time in the chart also needs to be correct for that bar. Otherwise, some or all of 
the data received from Interactive Brokers may be filtered out. 

If you have problems with historical data, like pacing violations, refer to Interactive Brokers Historical 
Data Issues and Solutions.

19. Multiple Concurrent Connections to TWS: To have multiple copies of Sierra Chart connected to 
Interactive Brokers Trader Workstation (TWS), then each copy of Sierra Chart needs to be set to a different 
Instance Client ID number, set with the Service Setting >> Instance Client ID setting in the Global 
Settings >> Data/Trade Service Settings window. You can use any of the listed Instance Client ID 
numbers. It does not matter. You only need to be certain that each copy of Sierra Chart uses a different 
Instance Client ID number. 

This Instance Client ID number is given to TWS when Sierra Chart connects to TWS.
20. Accessing All Trade Orders from TWS [link]: If you want to have access to all trade orders entered from 

TWS as well as orders entered from Sierra Chart, then you will need to set the Global Settings >> Data/
Trade Service Settings >> Service Setting >> Instance Client ID setting to 0. After changing this 
particular setting, reconnect to the data feed.

21. Set the Time Zone setting to the time zone that you want times displayed in.
22. Set the Intraday Data Storage Time Unit to what you require. 
23. Set the Service Setting >> Default Currency Code to the currency code that will be specified with stock 

symbols when a currency code or exchange is not specified with the symbol. This currency code will be 
used in cases where the exchange is automatically set to SMART.

24. Press OK to close the Data/Trade Service Settings window.
25. Uncheck the Global Settings >> General Trade Settings >> Use Server Side OCO Orders | Use Server 

Side Bracket Orders options if you want to have Sierra Chart provide the OCO and Bracket order 
management rather than relying upon what Interactive Brokers provides. 

The Interactive Brokers provided bracket order functionality may not work well. Therefore, we recommend 
keeping these options disabled. 

However, for the ultimate safety, you may want to enable these options and rely on the Interactive Brokers 
functionality because if you lose connectivity to Interactive Brokers, then Sierra Chart cannot properly 
manage OCO orders.

26. Make sure TWS is running. To connect to the data and trading server, select File >> Connect to Data Feed 
on the menu.

27. Resolving Connection Issue [link]: If the Window >> Message Log window opens and displays messages 
indicating there was an error connecting to TWS, then perform the following steps:

1. Select File >> Disconnect to prevent further connection attempts.
2. Restart TWS (Interactive Brokers Trader Workstation) and make certain TWS is running. It should 

be running on the same computer where Sierra Chart is installed to.
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3. Select Global Settings >> Data/Trade Service Settings to review the Service Settings.
4. Carefully review the setup steps above again to be certain all of the settings are correct. The most 

important steps to follow are 2 through 19 above. 
5. If the Message Log displays the following message when attempting to connect to Trader 

Workstation: Message from IB: Unable connect as the client id is already in use. Retry with a 
unique client id. IB Error Code: 326. Request ID: -1. 
Then set the Service Setting >> Instance Client ID to a different number. This will solve the 
problem. 

6. Make sure the Global Settings >> Data/Trade Service Settings >> Server in Sierra Chart is set to 
127.0.0.1:[port number]. The port number can be any port number and further information about 
this is below.

7. Be sure to follow the step above to add a Trusted IP Address in the TWS API settings (step 9). 
8. Disable any firewall software you are running. The built-in operating system firewall can be kept 

enabled, but you may want to try disabling it as well or make sure it is not blocking TWS or the 
specified Socket Port.

9. If one of the messages in the Message Log says Failed to connect to the data and trade server. 
Winsock error: (10061) No connection could be made because the target machine actively 
refused it., then try using a different socket port. To change the socket port, select Global Settings 
>> Data/Trade Service Settings. 

In the Server Address and Port box enter 127.0.0.1:7497 (You can use any port number. The port 
number is after the colon and in this case is 7497). 

In Interactive Brokers TWS, select Edit >> Global Configuration >> API >> Settings >> Socket 
Port and enter 7497 (use the same port number you have set in Sierra Chart). 

10. Try connecting to the Data and Trading server again in Sierra Chart by selecting File >> Connect 
to Data Feed on the menu. 

28. If there still is an error connecting, then review help topic 1.5.
29. To open a Historical Chart, an Intraday Chart or a Trading DOM, select File >> Find Symbol on the 

menu. Locate the symbol in the lists and press the appropriate button. Stock symbols are not listed and have 
to be manually entered. 

If you do not see the symbol listed that you want to use, refer to the Interactive Brokers Symbols page to 
determine the proper symbol format and manually type the properly formatted symbol into the Selected 
Symbol box on the Find Symbol window and then open a chart or Trade DOM. 

In the case of stock symbols, some of them will require the format which specifies both the exchange and 
primary exchange. This is true in the case of MSFT and many other symbols. Refer to Interactive Brokers 
Stock Symbol Format. 

You can also yourself add symbols which will be listed in the Find Symbol window, through the Global 
Symbol Settings. 

30. Symbol Limits: Interactive Brokers may limit the number of symbols you can receive data on at the same 
time. This limit may be increased based on your trading volume. 

If you encounter this limit, then refer to Reducing Number of Symbols Being Tracked. 
31. Historical Order Fills: Upon a connection to the Interactive Brokers Trader Workstation, Sierra Chart will 

request 10 days of historical order fills for all of the accounts available on the logged in instance of Trader 
Workstation. This is to insert any missing order fills into the Sierra Chart Trade Activity Log for trade 
reporting. However, you may not receive 10 days of historical order fills upon the connection. If you do 
not, then open the Trade Log in Trader Workstation (TWS) and while the Trade Log is displayed, reconnect 
to TWS from Sierra Chart by selecting Disconnect and Connect to Data Feed on the File menu. 

To receive historical order fills, you also need to have Global Settings >> Data/Trade Service Settings >> 
Service Setting >> Download Historical Order Fills on Connect set to True.

32. If you require EUREX data, it is important to refer to EUREX Historical and Real-time Data.
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33. Continue with step number 3 on the Getting Started documentation page.

Market Data Not Subscribed Through Interactive Brokers

[Link] - [Top]
In order to receive market data for charts and quote lines within Sierra Chart, it is necessary you are subscribed to 
the exchange that the Symbol is listed on. If market data is not subscribed, you will see error messages similar to 
the following in the Sierra Chart Message Log and you will not receive historical and/or real-time data for the 
symbol:

Message from Interactive Brokers: Requested market data is not subscribed.Error&DTB/IND/Top&DTB/IND/
Top. Interactive Brokers Error Code: 354. Request ID: 1. Symbol: DAX-I-DTB.
Message from Interactive Brokers: Requested market data is not subscribed.YM SEP'15/TOP/ALL. Interactive 
Brokers Error Code: 354. Request ID: 1. Symbol: YM-201509-ECBOT.
HD Request # 2 | Message from Interactive Brokers: Historical Market Data Service error message:No market data 
permissions for DTB IND. Interactive Brokers Error Code: 162. Request ID: 2.
HD Request # 3 | Message from Interactive Brokers: Historical Market Data Service error message:No market data 
permissions for NASDAQ IND. Interactive Brokers Error Code: 162. Request ID: 27.
HD Request # 3 | Message from Interactive Brokers: Requested market data is not subscribed. Interactive Brokers 
Error Code: 354. Request ID: 28.
Message from Interactive Brokers: Invalid Real-time Query:No market data permissions for GLOBEX FUT. 
Interactive Brokers Error Code: 420.
Message from IB: Requested market data is not subscribed. Delayed market data is not enabled. IB Error Code: 
10168. Request ID: 1. Symbol: ES-201706-GLOBEX.
In this case you will need to contact Interactive Brokers and subscribe to market data from the particular exchanges 
mentioned in these messages.

After this is done, restart Trader Workstation. Sierra Chart will establish a new connection and you should then 
receive market data.

Interactive Brokers Market Data Problems

[Link] - [Top]
There are a wide array of issues you will and can potentially have with Interactive Brokers market data. They are 
as follows:

1. Missing historical data (moderately common) 
2. Slow historical data downloading (common)
3. Real-time data not updating (uncommon)
4. Incomplete price and volume data ( Completely normal and routine. Happens all the time.)
5. Confusing and complex symbology which can change from time to time (moderately common)
6. No real-time data (Moderately common and depends upon symbol. In particular CFD symbols.)
7. Inaccurate Bid Volume and Ask Volume which will affect studies which depend upon these which includes 

the Cumulative Delta Bars studies (100% occurrence all the time).
These issues will be solved by using either of the Real-Time Exchange Data Feeds Available from Sierra Chart 
which integrates with Interactive Brokers trading services. Not all of the exchanges Interactive Brokers supports, 
do the Sierra Chart Data Feeds provide data for, but they do cover the most common ones.

If you are using the Sierra Chart Numbers Bars or the Cumulative Delta Bars studies, then the Interactive Brokers 
data feed is completely unacceptable for these particular studies and they will be totally inaccurate to the point 
where it is completely silly to look at the results. Instead, for accuracy, you must use one of the Real-Time 
Exchange Data Feeds Available from Sierra Chart rather than the Interactive Brokers data feed and provide these 
studies accurate data.

Running Multiple TWS Instances
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[Link] - [Top]
This section is relevant if you want to run multiple TWS instances when you have two or more Interactive Brokers 
accounts that you wish to use at the same time. If you simply want to connect multiple copies of Sierra Chart to a 
single TWS instance, then you only need to configure each copy of Sierra Chart to work with Interactive Brokers 
and connect them to the single copy of TWS that is running. In this case, follow the Setup Instructions above for 
each copy of Sierra Chart.

It is possible to use multiple TWS (Interactive Brokers Trader Workstation) instances and have multiple copies of 
Sierra Chart using those instances. For example, you can have two instances of TWS running and have two copies 
of Sierra Chart also running where one is connected to one instance and the other one to the other instance.

The way this is accomplished is by using different port numbers for each TWS instance.

Select Edit >> Global Configuration >> API >> Settings from the Interactive Brokers TWS software menu. Set 
a different Port number for each TWS instance. 

You need to use the same Port number in the Sierra Chart copy that will be connected to that instance. To set the 
port number in Sierra Chart, select Global Settings >> Data/Trade Service Settings. 

In the Server Address and Port box change the number after the colon ":". This is the port number. Example: 
127.0.0.1:7494

Using Multiple Sierra Chart Instances with TWS

[Link] - [Top]
This section discusses connecting multiple Sierra Chart copies/installations to Trader Workstation. 

To have multiple copies of Sierra Chart connected to Interactive Brokers Trader Workstation (TWS), each copy of 
Sierra Chart needs to be set to a different Instance Client ID number, set with the Instance Client ID setting in 
the Service Settings section of the Global Settings >> Data/Trade Service Settings window. 

You can use any of the listed Instance Client ID numbers except for 0 which should only be used if you want to 
access all orders submitted from any copy of Sierra Chart or TWS, in the other instances of Sierra Chart.

Normally you will not want to use 0 unless you have a special requirement for that. If you do use 0 for the 
Instance Client ID, only one instance of Sierra Chart can use 0. If you are not using 0 for the Instance Client ID , 
each copy of Sierra Chart will need to use a different Instance Client ID number. 

This Instance Client ID number is given to TWS when Sierra Chart connects to TWS. 

When each copy of Sierra Chart is connected to TWS, the orders submitted from a particular copy of Sierra Chart 
are separate from other copies of Sierra Chart. When an order fills, only that fill execution will be sent to the copy 
of Sierra Chart that submitted that order. This keeps trading from different copies of Sierra Chart isolated from 
each other. Although they will share Common Trade Position data for each Symbol and Trade Account.

If you want to have each copy of Sierra Chart report a different Position for the same Symbol and Trade Account 
for trading you are doing from that particular copy of Sierra Chart, then it is necessary to use the Order Fill 
Calculated Trade Positions. This can be set for individual charts/ Trading DOMs or globally. 

To keep trading isolated from each copy of Sierra Chart, you may also want to disable Global Settings >> Data/
Trade Service Settings >> Service Settings >> Download Historical Order Fills on Connect. 

Market Depth Data

[Link] - [Top]
There are several features in Sierra Chart which require market depth data. These include the chart DOM, when it 
has the Bid Size and Ask Size columns (Trade >> Customize Chart/Trade DOM Columns), the Trade >> 
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Draw DOM Graph On Chartfeature, and other features. 

When using any of these features that require market depth, the market depth updates will be automatically started 
for the symbol of the chart. 

There may be a limit on the number of symbols that can receive market depth data from Interactive Brokers at a 
time. This is an Interactive Brokers limitation. If such a limitation is encountered, you will not get market depth 
beyond the best Bid and Ask on the additional symbols. 

After you reduce the use of market depth features to a smaller number of charts, then reconnect to the data feed 
with File >> Disconnect and File >> Connect to Data Feed.

Accessing Level 2 / Market Depth Data for Stocks

[Link] - [Top]
To access Level 2 data for stocks in Sierra-Chart when connected to Interactive Brokers Trader Workstation, it is 
necessary that the symbol the chart is set to specifies the specific exchange code the symbol trades on. You cannot 
use SMART for the exchange code. 

Refer to the stock symbol format. 

For example, if the symbol trades on ISLAND, then you can use ISLAND if that exchange is supported for the 
symbol. Refer to the images below for an example.

About Interactive Brokers

[Link] - [Top]
Interactive Brokers, a global electronic brokerage firm, provides professional traders, financial advisors, Brokers 
and institutions low cost execution and clearing services for stocks, options, futures, forex, and bonds. For 
Interactive Broker's current commissions and information, visit the Interactive Brokers Commissions page. The 
Interactive Brokers Universal Account allows customers to trade stocks, options, futures, forex, and bonds on over 
50 market centers in 14 countries from a single account.

Using Financial Advisor Accounts

[Link] - [Top]
Below is information about using an Interactive Brokers Financial Advisor account with Sierra Chart. Other than 
the information here, Sierra Chart support does not provide any support for these types of accounts. 

The functionality is provided as is and you have to evaluate whether the functionality is useful and whether it 
works properly for you. Due to the interface provided by Interactive Brokers for Financial Advisor accounts, Sierra 
Chart cannot have reliable integration to these types of accounts. Sierra Chart can submit orders to a Financial 
Advisor account, but the tracking of Orders and Trade Positions cannot be regarded as reliable. 

Sierra Chart supports using an Interactive Brokers Financial Advisor account. You are able to submit orders from 
Sierra Chart to your Financial Advisor account.

To configure Sierra Chart for this, select Global Settings >> Data/Trade Service Settings. 

Enable the Service Setting >> Enable Financial Advisor Account Settings for Trading option. Fill in the 
Service Setting >> Financial Advisor Group/Method/Percentage/Profile fields as you require. 

These fields are provided exactly as you have specified, with all orders submitted from Sierra Chart to TWS 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa93b.html?page=doc/IBSymbols.html#Stock
http://www.interactivebrokers.com/en/p.php?f=commission


(Trader Workstation).

To disable the use of the Financial Advisor account functionality, disable the Service Setting >> Enable 
Financial Advisor Account Settings for Trading option.

The specific text or values to use for the Financial Advisor Group/Method/Percentage/Profile fields are beyond 
the scope of this document and of Sierra Chart support. Consult with Interactive Brokers documentation and their 
support department.

The following are the list of the fields that are submitted with orders when using a Financial Advisor Account: 

• Group 
• Method 
• Percentage 
• Profile 

When using a Financial Advisor account, most likely you will need to rely upon the Sierra Chart calculated Trade 
Position data instead of the Trade Position data provided by Interactive Brokers because there may not be Trade 
Position data for the particular Trade Account you have selected to trade from within Sierra Chart. To do this, refer 
to the Using Order Fill Calculated Positions documentation.

Based on user feedback, when using a Financial Advisor account you may want to disable Global Settings >> 
Data/Trade Service Settings >> Service Setting >> Download Historical Order Fills on Connect.

Current Daily High and Low for Forex Data

[Link] - [Top]
The current daily High and Low data for the IDEALPRO Forex markets from Interactive Brokers on the real-time 
data feed may not represent the High and Low for the current date, but instead from a prior day. 

This will be most obvious in a Historical Daily chart. To avoid this issue in a Historical Daily chart, go to that chart 
and select Chart >> Chart Settings >> Chart Data and disable Allow Real-Time Updating of Historical Chart. 

This is an Interactive Brokers issue and we have no control over it. Avoid contacting Sierra Chart support about 
this.

A similar issue can also happen with other Interactive Brokers symbols where the low price may be wrong. In this 
case also disable Allow Real-time Updating of Historical Chart as explained above. 

Trading Related Error Messages

[Link] - [Top]
The following are common error messages that you may see reported in the Trade >> Trade Service Log , when 
making trades through Interactive Brokers from Sierra Chart and their meanings.

1. Order Event Warning:Attribute 'Outside Regular Trading Hours' is ignored based on the order type and 
destination. PlaceOrder is now being processed. Error Code: 2109. : This message means that the order 
will be immediately processed and submitted into the market even if the current time is outside of the 
Regular Trading Hours for the market.

2. Notice: An overfill UpdateOrder call has occurred.: This error message will occur when using an 
Interactive Brokers Financial Advisor account. It is harmless. While Sierra Chart does have some support 
for Financial Advisor accounts. Due to the inherent complexity of these types of accounts, Sierra Chart 
cannot handle all aspects of them perfectly. The reason this occurs is that when you submit an order in a 
Financial Advisor account, that account may be configured to submit the order into more than one 
subaccount. Therefore, there is going to be more than one fill reported for the order. These additional fills 
are from the sub accounts.

3. Message from IB: API client has been unsubscribed from account data. IB Error Code: 2100.: This 
message means that the Trade Position data updates have been unsubscribed. It is normal to see this 
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message because Sierra Chart has to unsubscribe and resubscribe to the Trade Position data updates in 
order to force an update of Trade Position data and when there are multiple trading accounts a user may 
have. Interactive Brokers has a very poorly designed API when it comes to providing Trade Position data 
updates.

Trading Related Issues

[Link] - [Top]
When using Interactive Brokers you could potentially encounter any of the following trading related issues:

• Canceled order stays in a Pending Cancel state.
• Submitted order stays in an Order Sent state. This usually happens when the symbol itself is not fully 

specified according to TWS requirements. For example, some stock symbols require a much more complete 
specification rather than the simple three or four letter stock symbol. 

• Submitted and accepted order disappears from chart even though it is still working.
• Current Trade Position is not displayed on chart, Trade Window, or on the Trade >> Trade Positions 

Window. For information about this issue and possible solutions, refer to Trade Position Line or Quantity 
Disappearing or Displaying Zero.

• A filled order remains in an Open state on the chart.
• A Trade Position Quantity displayed in Sierra Chart does not update and is displaying a wrong Position 

Quantity. This can also be a problem if you are using the Order Fill Calculated Position in Sierra Chart.
• A request for Open orders from TWS does not provide the actual open orders and then the orders in Sierra 

Chart are put into a locally canceled state since they are determined to not exist. The orders are not actually 
canceled though.

There are various causes of these issues. From the perspective of Sierra Chart, the general cause is that Interactive 
Brokers does not provide the necessary order data feedback to maintain a proper state of an order, uses inconsistent 
symbols, or does not provide the necessary Trade Position data feedback for Positions.

If you encounter one of these problems, then you will need to contact Interactive Brokers technical support for help 
with these. They will need to review your Trader Workstation log file. They may not be able to help you with these 
kinds of issues. Therefore, please consider carefully whether using Sierra Chart with Interactive Brokers is 
appropriate.

You could also encounter a condition where a submitted order gets rejected and the Status goes to Error for 
reasons which are not apparent and not stated by the Trader Workstation API. You will need to contact Interactive 
Brokers about this. 

Order Not Transmitted

[Link] - [Top]
When an order is submitted from Sierra Chart to Trader Workstation, it is always flagged to be transmitted by 
Trader Workstation. There never is any other possibility. 

Therefore, if you see an order in Trader Workstation submitted by Sierra Chart with a "Transmit" button next to it, 
then this means that Trader Workstation is set to not transmit the order automatically. Contact Interactive Brokers 
support for help with this.

Orders Entered from Trader Workstation do Not Appear in Sierra Chart

[Link] - [Top]
When an order is submitted from Trader Workstation, in order for it to appear within Sierra Chart, it is necessary 
that Global Settings >> Data/Trade Service Settings >> Service Setting >> Instance Client ID be set to 0.

After changing this particular setting reconnect to the data feed. 

However, there can be a difference with the Symbol between a chart and the Symbol in the Trade >> Trade 
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Orders Window which will cause both order fills and working orders not to appear in a chart or Trade DOM. 

This is due to the very complex and inconsistent symbology from Interactive Brokers.

Orders Not Responded to from Trader Workstation

[Link] - [Top]
If you submit an order from Sierra Chart and Trader Workstation does not respond to it, the Trade >> Trade 
Activity Log Order Action Source field for the order will indicate Trading server did not acknowledge new 
order, then you need to contact Interactive Brokers about this and give them the exact date, time and time zone of 
the order submission. 

They will need to check the TWS Log to see what the problem is. Sierra Chart is not able to know what the issue is 
in this case. 

Trade Position Line or Quantity Disappearing or Displaying Zero

[Link] - [Top]
If you are an Interactive Brokers user, and you do not see the Trade Position for a particular Symbol and Trade 
Account listed on the Trade >> Trade Positions Window when the Trade Position actually exists for a particular 
Symbol and Trade Account, or the Position Quantity is incorrect, or the Position is displayed temporarily and 
disappears on a chart, then this section explains why this can happen.

There are two reasons why these issues can happen. One reason is that TWS did not send the position update to 
Sierra Chart.

The other reason is that the symbol of the position as it exists in Trade >> Trade Positions Window is different to 
the symbol in the chart. If you are using the Trade and Current Quote Symbol in the chart, you need to compare the 
symbol in the Trade Positions Window to this particular symbol. Otherwise, compared to the main symbol of the 
chart.

On the Trade >> Trade Positions Window tab which displays the Positions, you will see Quantity and Service 
Position Quantity fields. Normally these will match but could be different for up to 8 seconds. If the Service 
Position Quantity remains at 0 when there is actually a nonzero Trade Position for a particular Symbol and Trade 
Account, then the Trader Workstation is not transmitting any Trade Position data to Sierra Chart. 

For more information about this subject in general, refer to Incorrectly Reported Trade Position Quantity.

Also refer to Symbol Differences for Positions. 

Another solution is to use the Order Fill Calculated Position. Although with this method you must be very diligent 
to make sure you have all of the order fills for the Symbol and Trade Account being traded.

Sierra Chart development and support cannot solve these numerous problems from Interactive Brokers.

Symbol Differences for Positions

[Link] - [Top]
Interactive Brokers has inconsistent and complex symbology specifications. It is the position of Sierra Chart, that 
this is a major fault of the Interactive Brokers system. There is also the problem where it is possible to use SMART 
order routing but a Trade Position update will specify the specific exchange the symbol was filled on and this 
creates an inconsistency. 

Therefore, based upon the security type, sometimes it is not possible to match up the symbol provided with a Trade 
Position update from Interactive Brokers to the symbol of the chart which can be different but essentially the same 
symbol. You can see the symbols received from the Position updates in Trade >> Trade Positions Window.

Therefore, when looking at the symbols on the Trade Positions Window, you may see a slightly different symbol 
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as compared to the chart. You may also see two symbols listed for the same security. This can be a problem and 
could potentially be the source of the problem where you do not see the current Position Quantity on a Chart or 
Trade DOM. 

Set the Trade and Current Quote Symbol Chart Setting for the chart to use the same symbol you see on the Trade 
Positions Window in order to see the Position on the chart. 

In the case when trading US equities/stocks, you will want to set the main Symbol of the chart to the simple stock 
symbol (for example SPY). And set the Trade and Current Quote Symbol Chart Setting for the chart to use the 
same symbol you see on the Trade Positions Window in order to see the Position on the chart. 

Regarding the prior paragraph, to automatically have a particular Trade and Quote Symbol set in the Chart 
Settings for a Symbol, then add that Symbol (referring to the main Symbol of the chart, not the Trade symbol) to 
the Global Symbol Settings if it is not already listed there. And set the Trade and Quote Symbol setting to the 
particular Trade and Quote Symbol you want to use for that Symbol. In this case the Trade and Quote Symbol 
will automatically be set in the Chart >> Chart Settings window when the symbol of the chart is changed to that 
Symbol.

Also, due to the complex design of the TWS API, you may see the Symbol for a particular Trade Position display 
as a number only on the Trade Positions Window. This should only be for a short period of time. Less than about 
10 seconds. 

Another solution to solve the problem of not seeing your current Trade Position for the symbol displayed on the 
chart due to symbol differences, is to use the Order Fill Calculated Position. Although with this method you must 
be very diligent to make sure you have all of the order fills for the Symbol and Trade Account being traded.

Recent Review of TWS Not Providing Trade Position Data 

[Link] - [Top]
Recently, back sometime in 2016, there was a very detailed review performed in the case where Trader 
Workstation was not providing any Trade Position updates related to order fills and when the Trade Position in 
general changes for a symbol.

The TWS log files were examined and showed that Sierra Chart did request Position and Account updates. 
However, TWS just simply was not sending Position updates any time there was an order fill. This was confirmed 
by Interactive Broker Technical support as well. 

They recommended that we delay the starting of Position and Account updates after connecting to Trader 
Workstation and they indicated that the delay only needed to be about half a second. As is standard procedure, 
Sierra Chart always waits 5 seconds before the requesting and starting of Account updates. So even with this long 
of a delay, it has been shown in many instances, that TWS simply just will not process the Account updates and 
fails to send any Trade Position updates when they should be sent as they occur. 

And in any case, there should not be a reason for any delay. If TWS for whatever reason cannot handle the 
Account updates request immediately, it just has to remember the request and process it when it can. 

Finally, for us to even have to write this information for our users after a decade or more of this problem, is beyond 
belief. And even if in the rare hypothetical case, we have made some kind of mistake with the requesting or 
processing of Trade Position data in relation to the TWS API, the very fact that we cannot even get this right after 
more than 15 years, shows just how poorly designed the TWS API is. Do you see this documentation written for 
any other supported Trading service? Of course you do not since they do not have this kind of problem.

We want to make it clear though, that we ourselves have not experienced the problem of not receiving Trade 
Position updates from Trader Workstation through a demo account. It consistently has worked properly. And we 
estimate the incidence rate of this problem, is less than 5% based on user feedback.
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Interactive Brokers Historical Data Issues and Solutions
[Link] - [Top]
General Information

[Link] - [Top]
When using Interactive Brokers, the required historical chart data is downloaded either entirely from Interactive 
Brokers or from Sierra Chart Real-time Data Feeds. It is either completely from one or the other source.

You can experience many problems when this historical data is downloaded from the Interactive Brokers system. 
The Interactive Brokers historical data system is not always reliable and works as you would expect. This historical 
data is also called backfill. 

You may experience a problem where the Interactive Brokers backfill system does respond, but does not give you 
data and this is known as a pacing violation or possibly the data is just not available. For information about pacing 
violations, refer to the Pacing Violations section.

You may experience a problem where historical data is not downloaded at all because the Interactive Brokers 
historical data system does not respond resulting in both a delay with chart updating and missing data. This is 
called a Timeout and how to deal with it is explained in the No Response When Downloading Historical Data and 
Timeouts section.

Avoid making postings on our Support Board about the possibility that the problems are with Sierra Chart. They 
are not, unless Interactive Brokers has made changes to their historical data system that require us to make 
changes. Also, do not assume that just because you see a problem with one Sierra Chart version and not in another, 
that somehow it is a Sierra Chart problem. The problem is simply intermittent and what you see is simply 
coincidental, or the relevant settings are different.

Interactive Brokers is a broker and not a data provider. Review the information in this section about historical data 
issues from Interactive Brokers. We have done our best to handle the limitations of Interactive Brokers data, 
however you still will encounter issues.

If you require very reliable and complete historical and real-time data, then the very best choice is to use one of the 
Real-Time Exchange Data Feeds Available from Sierra Chart which is fully integrated with Interactive Brokers 
trading.

Although you may see a chart in TWS and you may not get a chart in Sierra Chart, does not at all imply there is 
something wrong with Sierra Chart. Their API simply is not delivering the data being requested for various 
reliability and technical reasons such as differences with request parameters. 

Sierra Chart also employs special methods to filter out bad data to ensure reliable charts. It is for this reason 
(although very unlikely in almost all cases) that you may not see data in Sierra Chart compared with other 
programs.

Pacing Violations

[Link] - [Top]
Interactive Brokers has limits on the amount of historical data you can download during a short period of time. In 
the Sierra Chart Message Log opened with Window>> Message Log, you may see messages that contain the 
words pacing violation. 

This message is from Interactive Brokers and it indicates the limit has been exceeded. There are several different 
pacing violation rules that Interactive Brokers has. If you get this error, it means you have violated one of their 
rules. When you get this error, there are some things you can do to minimize it. Follow these instructions:

1. Select Global Settings >> Intraday File Update List and remove any symbols that are expired or you are 
no longer interested in, from that list.
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2. Close any charts you have open in open chartbooks for expired futures contracts, so there is not any 
unnecessary downloading. Interactive Brokers will still give you a pacing violation for historical data 
requests that return no data.

3. Select File >> Data/Trade Service Settings >> Main Settings.
4. In the list of Service specific settings, set the Service Setting >> Maximum Historical Intraday Days to 

Download Limit to 15 days or less. The higher this number is set to, the longer historical data will take to 
download.. You must keep it to a small number to minimize pacing violations and avoid a long time to 
download historical data. 

5. Enable Allow Support for Sierra Chart Data Feeds to use Sierra Chart Historical Data for major futures 
contract symbols and US stock symbols for Intraday charts. Sierra Chart Service Package 3 or higher is 
required for this. Data for Historical Daily charts for major futures contract symbols, major index symbols, 
and US stocks symbols, will always be downloaded from the Sierra Chart Historical Data service if on 
Service Package 3 or higher.

6. Press OK.
7. Select File >> Disconnect and wait a few minutes for the pacing violation condition to be removed by 

Interactive Brokers.
8. Select File >> Connect to Data Feed
9. In the case of Intraday charts, follow the Retrying the Download When There is Data in the Chart 

instructions to re-download the data in the chart to recover missing data.
10. In the case of Historical Daily charts, follow the instructions in Help Topic 6.3 to re-download the data in 

the chart to recover missing data.
No Response When Downloading Historical Data and Timeouts
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This section explains some things you can do to handle a problem where Interactive Brokers Trader Workstation 
(TWS) does not respond to historical data requests. Eventually this leads to the historical data request timing out 
and results in missing data in the chart. In the Sierra Chart Message Log, you will see a phrase that says The 
download timed out in a line for the Historical data requests. 

The first thing that you should do is to make certain that you have the minimum amount of charts open and that the 
symbols of all of those charts are valid and current Interactive Brokers symbols. If you are using an incorrect 
symbol, then potentially this can lead to this problem. After you have closed some charts for symbols that you do 
not need or with invalid or expired symbols, then it is necessary to reconnect to the data and trade server by 
selecting File >> Disconnect and then File >> Connect to Data Feed.

Make sure the Historical Data Timeout Time In Minutes in Global Settings >> Data / Trade Service Settings 
is set to a reasonable time. We recommend 3 minutes. 

When you see your charts say Waiting to Download or Downloading Historical Data, and there is no response for 
a while, then restart Interactive Brokers Trader Workstation (TWS). Be sure you do this within 3 minutes (default) 
before the timeout occurs. After restarting TWS, Sierra Chart will then reconnect to TWS. 

When a download timeout does occur, the historical data download will fail for the symbol currently having 
historical data downloaded and all the other symbols will have the download canceled for them. This occurs if 
Cancel Active Backfill Requests on Timeout in Global Settings >> Data / Trade Service Settings is checked. If 
it is unchecked, then the remaining symbols will not have their pending downloads canceled and the historical data 
downloads will continue. However, this may be an excessively long time if the Interactive Brokers system does not 
respond, which is the reason why we recommend keeping that option enabled. 

If you are missing historical data in your charts, refer to the Retrying Downloading of Intraday Data section and 
help topic number 6.3 for instructions to retry the download for Intraday and Historical charts respectively.

Slow Historical Data Downloading
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Downloading historical data from Interactive Brokers is a slow process to avoid Pacing Violations. Also the 
Interactive Brokers system may respond slowly to historical data requests.

If you see Waiting to Download or Downloading Historical Data. Bars may not appear until done. displayed on 
a chart or charts for an extended time, then follow these instructions:

1. Follow the instructions to Use the Sierra Chart Historical Data Service. 
2. Go to each chart you have open in each of the open Chartbooks and make sure the symbol of it is a valid 

and actively trading symbol. If it is not a valid symbol, then close the chart by selecting File >> Close 
Active Window. 

The easiest way to go through all of the charts in all of the open Chartbooks is to use Window >> 
Windows and Chartbooks.

3. Select Global Settings >> Data/Trade Service Settings.
4. In the list of settings on the left, set the Service Setting >> Maximum Historical Intraday Days to 

Download Limit to 15 days or less.
5. Set Service Setting >> Download 5 Seconds Historical Intraday Data to False. 
6. Press OK.
7. Select File >> Disconnect.
8. Select File >> Connect to Data Feed.

Using Sierra Chart Historical Data
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When using Interactive Brokers, in order for the historical data in a chart to come from the Sierra Chart Historical 
Data servers which provide very fast and reliable historical data, it is necessary to use the Denali Exchange Data 
Feed.

Follow the instructions below to use Sierra Chart provided historical data in your charts for supported symbols.

1. Go to the Denali Exchange Data Feed page and read through the information and follow the set up 
instructions on that page for the exchange or exchanges you want to use. Not all exchanges are supported 
but the most common ones are.

2. Follow the instructions to Update the Symbol Settings. This is an important step to ensure Sierra Chart has 
the correct Symbol Settings to route data requests to the Denali Exchange Data Feed.

3. Select File >> Disconnect.
4. Select File >> Connect to Data Feed.
5. Open a chart through File >> Find Symbol. In the case of futures contracts, you must use one of the listed 

symbols to use the historical and real-time data provided by the Denali Exchange Data Feed. Not all of the 
listed symbols support this data feed. However, if the futures symbol is not listed, then definitely the 
symbol does not support using the Denali Exchange Data feed. 

If the symbol in an existing futures contract chart is not using one of the symbols listed in File >> Find 
Symbol , then to change the symbol follow the Changing the Symbol of a Chart instructions. 

6. Retry downloading the Intraday chart data again. To do this, go to the Intraday chart and select Edit >> 
Delete All Data and Download. This only needs to be done once per symbol. For further details, refer to 
the Retrying the Download When There is Data in the Chart section.

Downloading More Days of Historical Data Directly from Interactive Brokers

[Link] - [Top]
Follow the instructions below to download more historical Intraday data from Interactive Brokers for symbols 
where historical data is obtained only from Interactive Brokers rather than the Sierra Chart Historical Data Service. 

1. Select Global Settings >> Data/Trade Service Settings >> Main Settings. 
2. Increase the Service Setting >> Maximum Historical Intraday Days to Download Limit setting to a 

reasonable number. The higher this number is set, the longer historical data will take to download. 
3. Press OK.
4. Re-download the data in the Intraday chart by selecting Edit >> Delete All Data and Download. This only 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index4404.html?page=doc/GlobalSymbolSettings.php#UpdateSettingsSteps
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa1a5.html?page=doc/SwitchingSymbols.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexcf3b.html?page=doc/HistoricalIntradayData.html#RetryDownloadDataInChart


needs to be done once per symbol. 
Support Policy Regarding Interactive Brokers Historical Data
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Depending upon the symbol and your Sierra Chart service package, historical data may come partially from the 
Sierra Chart Historical Data Service and partially from the Interactive Brokers historical data system. Or fully 
from the Interactive Brokers historical data system. 

In the case where data is partially coming from the Interactive Brokers data system, usually this is only about 10 to 
15 minutes of data. The majority of data will come from the Sierra Chart Historical Data Service.

Only data for major futures contracts, US stocks and some index symbols comes from the Sierra Chart Historical 
Data service. 

If you are encountering a historical data problem involving data from the Interactive Brokers historical data system 
and you have received at least 15 days of current historical Intraday data or 6 months of historical Daily data, then 
as a matter of policy Sierra Chart support will not provide any help for the problem you are having. 

There are several choices you have in this particular case. Use one of the Real-Time Exchange Data Feeds 
Available from Sierra Chart if it provides data for the particular symbol you are having Interactive Brokers market 
data problems with. Live with the problem. Use another supported Trading service. Or discontinue use of Sierra 
Chart.

Also keep in mind that only major futures contracts have Continuous Futures Contract Rollover rules defined for 
them. Therefore, the Continuous Futures Contract Chart feature will not work with all futures markets unless the 
rollover rules are defined for them.

Missing Data Due to Incorrect Time Zone Settings
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If you find that you are consistently missing historical data from your charts or the timestamps of chart bars are not 
correct, then you may have incorrect Time Zone settings. You need to have the correct Time Zone setting in Sierra 
Chart and in the operating system. It is also imperative that your computer's clock is accurately set. For complete 
information, refer to help topic 38. 

Interactive Brokers Market Data Error/Status Messages
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Data Feed Messages from Interactive Brokers with error codes 2104, 2106, 2107 displayed in the Sierra Chart 
Message Log indicate the status of market data connections to their servers. They are informational messages from 
Interactive Brokers. Below are examples of these messages and descriptions.

Message from Interactive Brokers: Market data farm connection is broken:usfuture. Interactive Brokers 
Error Code: 2103. Request ID: -1. (This message indicates the connection to the US future market data farm is 
broken.)

Message from Interactive Brokers: Market data farm connection is OK:usfuture. Interactive Brokers Error 
Code: 2104. Request ID: -1. (This message indicates the connection to the US future market data farm is now 
OK. If this message follows the message above, then the connection is now OK.)

Message from Interactive Brokers: Market data farm connection is inactive but should be available upon 
demand.usfarm.us. Interactive Brokers Error Code: 2108. Request ID: -1.

Interactive Brokers Historical Daily Data
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In Sierra Chart, you have the option of downloading historical Daily data from Interactive Brokers as 24 hour bars 
or regular trading session only bars. 

However, this option will not work when the symbol is mapped to the Sierra Chart Historical Data Service. The 
data from that service will always contain the full 24 hour of trading for each Daily bar unless the symbol is a 
stock.

To change the setting to download regular trading hours Daily bars, select Global Settings >> Data/Trade 
Service Settings on the menu. If the option Service Setting >> Download Regular Trading Hours Bars (Daily 
Bars Only) is set to True, Sierra Chart will only request the regular trading hours Daily bar data. 

Otherwise, a request for the standard 24-hour Daily bar data will be made.

If you made a change to the Download Regular Trading Hours Bars (Daily Bars Only) setting, then you need to 
re-download the data in the Historical Daily charts to get the regular trading hours bars. You need to do this only 
once for each symbol. To do this go to a Historical Daily chart and select Edit >> Delete All Data and Download. 
This only needs to be done once for each symbol.

Time and Sales Window Data

[Link] - [Top]
The data that you see for a symbol in the Time and Sales window when using Interactive Brokers consists of 2 
categories of data.

The first category of data are normal Interactive Brokers trade messages for a symbol. There is no assurance that 
this data is complete from Interactive Brokers and we cannot help with it.

The second category of data is trades which are inserted by Sierra Chart in order to make the volume for chart bars 
match the total Daily Volume for the symbol. This is documented in the Simulate Trades to Match Daily Volume 
section.

If Sierra Chart support has referred you to this section, please do not ask us further about discrepancies. We cannot 
help with them. And please do not use the argument that you do not see the problem in another program. Such a 
statement is not relevant due to the limitations of the Interactive Brokers substandard data feed. We explain the 
origin of the data above. You are welcome to use whatever program that meets your requirements. 

One solution to the problem is to use one of the Real-Time Exchange Data Feeds Available from Sierra Chart 
instead of the substandard Interactive Brokers data feed.

Orders Disappear after Being Submitted Although They Are Still Open
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In the case when you submit an order from a chart or Trade DOM and the order disappears within about 10 
seconds after being submitted, even though the order is still working and has not yet been filled, follow this 
procedure for help with this:

1. For the order that disappears, locate the order in the Trade >> Trade Orders Window. Get the Service 
Order ID for it.

2. Send an email to API@interactivebrokers.com and ask them why when a reqOpenOrders call is made 
through the API, why is there not a response for the order ID ( tell Interactive Brokers the ID you got from 
the Service Order ID field in Sierra Chart). The fact that there is no response indicates the order is no longer 
open.

3. Interactive Brokers may need to see your TWS log file. They will give you instructions on how to provide 
that.

Interactive Brokers Stop Order Trigger Method
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It is possible to specify how Interactive Brokers Simulated Stop and Stop-Limit orders are triggered. This setting 
can be changed in Global Settings >> Data/Trade Service Settings >> Interactive Brokers Stop Order Trigger 
Method.

Changing this setting has no effect upon Stop orders entered directly from TWS.

The valid values are as follows: 

• 0 = The default value. The "double bid/ask" function will be used for orders for OTC stocks and US 
options. All other orders will used the "last" function.

• 1 = use "double bid/ask" function, where stop orders are triggered based on two consecutive bid or ask 
prices.

• 2 = "last" function, where stop orders are triggered based on the last price.
• 3 = double last function.
• 4 = bid/ask function.
• 7 = last or bid/ask function.
• 8 = mid-point function.

Procedure for Providing TWS Log Files
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Follow the instructions below which are based on instructions from Interactive Brokers to provide the Trader 
Workstation (TWS) log files. 

1. In TWS, navigate to Edit > Global Configuration > Settings > API > Settings.
2. Then within Setting change the Logging Level to Detail.
3. Check the box Create API message log file and hit Apply and OK. 

4. Once the logging levels have been adjusted please restart TWS.
5. Now that the adjustments has been made, replicate the issue again.
6. Send by email to Interactive Brokers support a copy of both the TWS and API Log file attached as well as 

details the specific issue encountered. Both log files are located within C:\JTS folder and it is named 
log.Day.txt (TWS Log File) and api.clientId.Day.Log (API Log File).

Historical and Real-time Stock/Equities Data Volume Differences
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As of approximately version 2033, the information in this particular section is no longer applicable. The volume 
data downloaded from Interactive Brokers for stock/equities symbols is now actual with this version and higher. 

Update with Help >> Download Current Version. 

To re-download the data in your Intraday charts to get the correct historical volume data, go to the chart and select 
Edit >> Delete All Data and Download. 

Update: There was a problem with the historical volume data not getting multiplied by the specified multiplier in 
the TWS contract data in a version after 2033 but this has been resolved in version 2062 and higher. Make sure you 
are running version 2062 or higher. 

The Volume field for all trades received from Interactive Brokers TWS, is multiplied by the volume multiplier 
value from the security definition data from Interactive Brokers for the symbol.

Also be aware of the Simulate Trades to Match Daily Volume setting. 

Using Sierra Chart Historical and Real-time Forex Data and Trade 
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through Interactive Brokers Account
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Follow the instructions below to use the Sierra Chart Historical and Real-time Forex Data and send trade orders to 
your Interactive Brokers account. 

The real-time data which updates the chart will be from the Sierra Chart Forex data feed. The real-time data which 
updates the last trade price box on the chart and the current Bid and Ask data will come from Interactive Brokers 
Trader Workstation. 

This way you will always see the accurate current pricing from IB but have the chart bars based upon a better data 
feed.

1. Follow the Setup Instructions on this page to connect Sierra Chart to your Interactive Brokers account. Skip 
this step if this has already been done.

2. Select File >> Find Symbol.
3. In the Find Symbol window expand the Forex - FXCM list. Not the IB Forex (For Trading) list.
4. Select the particular Forex symbol that you want to chart and trade and open a chart for it by pressing the 

Open Intraday Chart or Open Historical Chart button.
5. Select Chart >> Chart Settings >> Symbol. 
6. Select the Trade and Current Quote Symbol field. It should then be in edit mode. 
7. Press the Find button beside the Trade and Current Quote Symbol edit box. 
8. Expand the IB Forex (For Trading) list. Choose the corresponding Interactive Brokers symbol. For 

example: CAD.JPY-CASH-IDEALPRO corresponds to CADJPY. 
9. Press OK.
10. Press OK to close the Chart Settings window.
11. When you submit orders from the chart, they will use the Interactive Brokers symbol specified in the Trade 

and Current Quote Symbol edit box.

Interactive Brokers Modification of Limit Price of Stop-Limit Orders
[Link] - [Top]
When submitting a Stop-Limit order from Sierra Chart, and you find that the Limit price of that order no longer has 
an offset to the Stop price matching the offset that you specified when the order was submitted, then this means 
that it was modified by Interactive Brokers.

We cannot provide any help with this condition. If you have been referred to this section, then you need to contact 
Interactive Brokers about this or consider using another supported Trading service other than Interactive Brokers. 

*Last modified Monday, 02nd September, 2024.

Service Terms and Refund Policy 
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Historical Intraday Data, Chart Not Updating
• Introduction
• Date-Time Issues and Settings to Check
• Setting Computer System Date-Time and Time Zone
• Main Window Title Bar Date and Time
• Using Local System Clock for Timestamping

Introduction

[Link] - [Top]
This page explains setting the Date and Time related settings in Sierra Chart and on your computer system. It 
explains correcting your computers clock and setting it accurately.

An incorrect Date-Time setting on your computer and/or an incorrect time zone setting on your computer or within 
Sierra Chart, can cause missing historical Intraday data in a chart or prevent an Intraday chart from updating.

Date-Time Issues and Settings to Check

[Link] - [Top]
1. If the times displayed in Charts and Quote Lines on a Spreadsheet or Quote Board are incorrect or not what 

you require, then the Time Zone setting in Sierra Chart may be incorrect. Select Global Settings >> Time 
Zone on the menu to change this. 

Set the Time Zone control to the time zone you want times displayed in. For complete details and 
instructions to use the Time Zone control, refer to the Time Zone documentation page. 

The time zone can be set differently for individual charts. Refer to Using Different Time Zone in Individual 
Charts. 

2. With some Data and Trading services, time stamping of real-time data and the timestamp that is needed for 
historical data requests is based upon your computer's clock. 

In these cases, it is critical that both your computer's Date-Time and Time Zone are set correctly. Follow the 
instructions in the Setting Computer System Date-Time and Time Zone section to correct these. 

After setting the Date-Time on your computer, you will need to re-download the Intraday data in Intraday 
charts which have incorrect timestamps, by going to each Intraday chart and selecting Edit >> Delete All 
Data And Download. You only need to use this command once on an Intraday chart for each symbol. You 
do not need to do it twice for the same symbol.

3. Check the Timestamp Using Local Computer Clock setting, if available. 
4. Make certain that the Time Zone setting in Windows is correct. Refer to the Setting Computer System 

Date-Time and Time Zone section for instructions.
5. An incorrect Sierra Chart Time Zone setting can also cause data to appear to be missing from the chart. It 

can also cause a chart to not update. More information about these issues can be found in Incorrect 
Computer Date/Time Settings and help topic 3.3 respectively.

6. When connecting to a Data or Trading service that uses the FIX protocol, generally if your computers clock 
is off by more than 30 seconds, the connection will not succeed. 

Therefore, you need to make sure that your computer's clock is set reasonably accurately when the FIX 
protocol is used. Refer to the Setting Computer System Date-Time and Time Zone section for instructions. 

Setting Computer System Date-Time and Time Zone
[Link] - [Top]
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It is essential when using Sierra Chart that your computers clock is set accurately. For instructions, refer to Set 
System Date-Time from Server. Those instructions also explain what to do if you encounter an error when setting 
the computer's Date-Time.

The Time Zone setting in Windows must also be correct. For example, if your computers clock is set to US Eastern 
time, then the Time Zone setting in Windows needs to be US Eastern. Otherwise, data could be time stamped 
incorrectly and this could also cause data to be missing from the charts. To change the Time Zone in Windows, go 
to the Date and Time program in Windows Control Panel. For further details, refer to How to Change the Time 
Zone in Windows 10 (https://www.tenforums.com).

When setting the Time Zone in Windows make certain that the Automatically adjust clock for daylight savings 
time changes option is enabled if it is available for the time zone you will be using. After enabling this option and 
applying it, verify that the clock setting is still correct. And if it is not correct, correct it.

After making changes to your computers Date and Time, you should definitely Delete and Re-download the data in 
your Intraday charts where there is incorrect Date-Time values or missing data. This only needs to be done once 
per symbol.

Main Window Title Bar Date and Time

[Link] - [Top]
The Date and Time on the main Sierra Chart window is derived from your local computer clock. It is adjusted by 
the Time Zone setting in Sierra Chart.

Therefore, if it is not accurate it means your computer's clock is not set accurately or the time zone setting on the 
computer is not correct.

Using Local System Clock for Timestamping

[Link] - [Top]
Select Global Settings >> Data/Trade Service Settings. You may see an option named Timestamp Using Local 
Computer Clock in the Service Settings on the left. If you set this option to No/False, then the timestamp provided 
by the Data or Trading service will be used for real-time received data. 

If this option does not exist for the particular Data or Trading service you are using, then the time stamping will be 
done using the external service unless you are using the Interactive Brokers Trading service. 

If Timestamp Using Local Computer Clock is set to Yes/True, then your computer systems clock will be used 
for time stamping real-time received data. Although the local computer date-time is first converted to UTC for time 
stamping. 

Whether using the external service or the local computer clock, one is not necessarily better than the other. If you 
maintain a very accurate computer clock which is periodically synchronized to an accurate timeserver, then 
typically it is better to use your local computer clock for timestamp stability and to avoid out of order timestamps. 

After changing this setting, you may want to Re-download the Intraday data in the Intraday charts. This only needs 
to be done once per symbol.

*Last modified Thursday, 05th October, 2023.
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◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 40: Setting the Scale 
Increment for the Values Scale Display

Setting the Scale Increment for the Values Scale 
Display
Select Chart >> Chart Settings on the menu. Press the Scale button. Set the Scale Increment the desired 
increment. Press OK to close Scale Settings window. Press OK to close the Chart Settings window.

*Last modified Monday, 12th September, 2022.
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• General Information and Related Settings
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General Information and Related Settings

[Link] - [Top]
Sierra Chart supports data from multiple Data and Trading services. The historical Intraday data and data quality 
from these services differs among them. The data from a service affects the accuracy of Number of Trades, 
Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars in a chart. 
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There are also some software settings that are necessary to ensure accurate Number of Trades, Volume, Range, 
Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars in a chart. 

This help topic is about the accuracy and consistency of Number of Trades, Volume, Range, Reversal, Renko, 
Delta Volume, Price Change, Point and Figure Bars in a chart and when comparing them to other charts within the 
same instance of Sierra Chart, other instances of Sierra Chart, or different services.

This help topic is long, although it explains all of this.

For accurate charts of these types, follow the instructions below:

1. Select Analysis >> Studies. Check the list of Studies to Graph. If you see the Heikin-Ashi study in the 
list, then Remove it. Press OK.

2. Select Chart >> Chart Settings.
3. All of the settings in the Intraday Chart Bar Period frame need to be correct. If you are comparing to 

another chart of the same Symbol and also uses the same Bar Period Type (Number of Trades, Volume, 
Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars), they need to match that 
other chart.

4. All of the settings in the Session Times frame need to be correct. If you are comparing to another chart of 
the same Symbol and also uses the same Bar Period Type, they need to match that other chart.

5. Enable New Bar at Session Start on the Main Settings tab, unless based upon the Number of Trades, 
Volume Or Range setting, there are bars in the chart which will exceed 1 day or you do not want to start a 
new bar at the beginning of each trading day. In either of these cases make sure New Bar at Session Start 
is unchecked. The Session Start is Session Times >> Start Time or the Session Times >> Evening Start 
if using the Use Evening Session option is enabled. 

6. Select the Chart Data tab.
7. Enable the Split Data Records (Applies to NumberOfTrades, Volume, Range Bars) option.
8. Disable any Volume Filter settings you may have set by setting the filtering settings to 0. 
9. Set the Combine Trades into Original Summary Trade setting to No. Or unchecked.
10. Press OK to close the Chart Settings window.
11. The default Intraday Data Storage Time Unit that Sierra Chart uses when collecting data in real-time and 

downloading historical Intraday data, is 1 second. This includes all trading for a 1 second period and is 
combined into a single data record in the chart data file.

12. To change this, select Global Settings >> Data/Trade Service Settings >> Common Settings from the 
menu.

13. For Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars, you will need to set the Intraday Data Storage Time Unit to 1 Tick for the greatest accuracy. 

14. Press OK to close the Data/Trade Service Settings window.
15. Re-download the data in the Intraday chart data file for the symbol to ensure there are complete tick by tick 

data records, assuming the Data or Trading service you are using provides historical Tick data. The 
simplest way to re-download the data is to go to the Intraday chart and select Edit >> Delete All Data And 
Download from the menu. This only needs to be done once for each symbol.

16. For additional information about re-downloading the data in a Intraday chart data file, refer to the Re-
Download Data section.

17. To determine if there is tick by tick data in the Intraday chart data file, refer to Verifying Tick By Tick 
Data.

Effect of Missing Number of Trades or Volume Data

[Link] - [Top]

Bars in a chart based upon a Number of Trades or Volume setting which are built from data records that do not 
contain the Number of Trades (used by Number Of Trades bars) or Volume (used by Volume bar charts) per 
record will be based upon the Days - Minutes - Seconds per bar setting, even if you have a Number of Trades or 
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Volume Per Bar setting greater than 0. 

This is because it is not possible to build Number Of Trades or Volume bars from data where the number of trades 
or volume per record is not known. If there is a single data record for each individual trade, then the Number of 
Trades will be 1 and will be known. 

To see what data there is in the chart data file, select Edit >> Edit/Download Data - Intraday Chart. Some Data 
and Trading services do not provide the Number of Trades per historical data record. Volume data may not be 
available with historical data records either for various reasons. Also, in the case of Interactive Brokers, they may 
provide records with no Number of Trades or Volume data apparently at times when there is no trading.

The recommended solution to this is to refer to the instructions in the Eliminating the Reliance on Days-
Minutes-Seconds section below. 

The above described issue will not happen if the Number of Trades or Volume per historical record is known.

Eliminating the Reliance on Days-Minutes-Seconds

[Link] - [Top]
To eliminate above described issue completely and only advance to a new bar when the number of Trades or 
Volume per bar per bar has been met, even with data records of zero number of Trades or Volume, then set the 
Days-Minutes-Seconds setting to 2-0-0 by following the steps below. In many cases this is the best thing to do in 
case you do have unexpected data records without Number of Trades or Volume data.

1. Select Chart >> Chart Settings on the menu.
2. Set the Intraday Bar Period >> Bar Period Type to Days-Mins-Secs and specify a value of 2-0-0 (which 

means 2 days).
3. Set the Bar Period Type back to Volume Per Bar or Number of Trades per Bar and specify the 

corresponding value in the edit box below.
4. Press OK.

Variation Between Number Of Trades Bar Charts

[Link] - [Top]
Number of Trades bars are based upon the historical and real-time trades received from the data or trading service 
you are using. If the data or trading service does not deliver every trade or the trade data varies compared to 
another service or another connection to the same service, then when you compare a Number of Trades bar chart 
with identical settings to another Number of Trades bar chart sourced from a different service or a different 
connection to the same service, they probably will not exactly look the same. 

This is an inherent issue with Number of Trades bars in general. If you are trying to get two Number of Trades bar 
charts to match with a friend and the service you are both using does not consistently deliver trades across different 
connections, then it is an impossible task to get them to match. It becomes even more difficult if you are using 
different Data or Trading services.

Last Bar in Chart Exceeding Range

[Link] - [Top]
Number of Trades, Volume, Range, or Renko chart bars can split the underlying data records in an Intraday data 
file when those data records are greater than 1 Tick or in the case of Volume bars, when the volume exceeds the 
specified volume per bar. 

When the Global Settings >> Data/Trade Service Settings >> Intraday Data Storage Time Unit is not set to 1 
Tick and is a greater amount of time, then this splitting cannot occur until that data record is complete. For 
example if the Intraday Data Storage Time Unit is set to 1 Minute, then the splitting cannot occur until that one 
minute data record is complete. 



Therefore in this particular case, an issue you will notice during real time chart updating and during a replay is that 
the current bar in the chart can exceed the specified number of trades, volume, or price range in the case of Range 
and Renko bars until the current data record from the Intraday data file is complete and there is a new data record 
being read. At that time the splitting of the data record will occur and the last chart bar will be adjusted according 
to the chart bar settings and a new bar will be added to the chart. 

To set the Intraday Data Storage Time Unit to 1 Tick, refer to Tick by Tick Data Configuration.

Additionally, for 100% accurate Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price 
Change, Point and Figure Bars, it is necessary for the Global Settings >> Data/Trade Service Settings >> 
Intraday Data Storage Time Unit to be set to 1 Tick. This is in addition to also having having 1 Tick historical 
data records as well. 

Repeating Bars with Number of Trades or Volume Bars

[Link] - [Top]
When the underlying data records in a data file are not a single tick and you are using Number of Trades or 
Volume bars, then one issue you may notice is that the bars in the chart repeat and be the same at various 
locations. This is due to the record splitting that occurs to make each bar a certain Number of Trades or Volume.

You may also notice repeating bars with Volume based bars even with tick by tick data if you have a low Volume 
setting per bar or there is a very large volume for an individual trade. This is because if a single trade data record 
has a volume that exceeds the Volume setting for the bars, you will see it be split and repeat. 

Refer to the images below for examples.

In addition to doing what is recommended in the General Information and Related Settings section on this page, 
select Chart >> Chart Settings >> Chart Data. Disable the Split Data Records option to prevent these repeating 
bars.

It is necessary in this case that Sierra Chart is set to a Tick By Tick Data Configuration. 

  

Recommended Services

[Link] - [Top]
For the most accurate Number of Trades, Volume and Range bar charts, you will need to use one of the Sierra 
Chart provided Data Services.

It is important to understand that Number of Trades, Volume and Range bars are very sensitive to the underlying 
data you are using. And the problem you may experience with them is not due to a problem with Sierra Chart, 
rather the underlying data from the Data or Trading service you are using.

Another issue is that exchanges may bundle many trades into one. Therefore, Number of Trades bars are not 
necessarily representative of the actual volume of trading activity. Generally this is true. Although, it is not 100% 
precise.

How Price Display Format Affects Range Bar Charts

[Link] - [Top]
Accurate construction of range bars depends upon the Price Display Format in the Chart settings window for the 
chart. The price display format needs to be set so that all decimal places of the underlying data in the chart are 
displayed. Here are three screenshots of the same chart, EURJPY with a range bar setting of 0.1, but three different 
price display formats:

• With a price display format of 0.01.
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• With a price display format of 0.001.
• With a price display format of 0.0001.

The Range Check study at the bottom of these charts shows the actual range of the bars (High - Low). As you can 
see, the range is not very accurate when using a Price Display Format of 0.01, much more accurate when using the 
price display format of 0.001, and precise when using the price display format of 0.0001.

The reason for this has to do with the price increment of the underlying data. The symbol EURJPY for this data 
feed uses 3 decimal places (0.001). When using a price display format less precise than this (such as 0.01), that 
extra precision will not be available to be used for the range bar calculations.

However, the prices for the symbol EURJPY for this data feed are implicitly the bid/ask average, which means 
there could be prices in the chart half way between a minimum price increment. Because of this extra half-
increment, an extra decimal place for a total of four decimal places (0.0001) is needed for real precise range bar 
calculations. Any more decimal places are unnecessary.

Why the Open Value of a Bar Can Be Within the Range of the Prior 
Bar for Range Charts

[Link] - [Top]
There are 3 reasons why the opening value of a range bar may be within the range of the prior bar. Normally with 
range bar charts this will not be the case because the specified range has to be exceeded before beginning a new 
bar. Therefore the open value will be outside the range of the prior range bar.

1. In Chart >> Chart Settings you have the Intraday Bar Period >> Bar Period Type set to Range per 
Bar - New Bar on Range Met enabled. You will need to use Range per Bar - Standard instead. With 
Range per Bar - New Bar on Range Met, a new range bar will start as soon as the specified bar range has 
been met even if trading continues within the range. 

2. A new trading session has begun and you have New Bar at Session Start enabled in Chart >> Chart 
Settings. This will cause the current range bar to be stopped and the new one will begin. This is something 
to be aware of.

3. You do not have tick by tick data in your data file. To get tick by tick data, follow the instructions in the 
General Information and Related Settings section on this page. However, rather than setting the Intraday 
Data Storage Time Unit at 1 Tick as explained, consider using 1 Second because using 1 Tick will 
increase the time to load chart data, increase the data file size and overall increase CPU usage. Therefore, 
you have to consider whether a small slight inaccuracy which generally is of little significance, is worth the 
overhead of working with 1 Tick data. It may not be worth the overhead.

Range Bars Do Not Have Specified Range
[Link] - [Top]
When the Chart >> Chart Settings >> Bar Period Type in a chart is set to Range Per Bar*, and the chart bars 
do not have the specified range, it can be for one of the following reasons. 

For example, if the range setting is 1.0 as an actual price and the chart bars have a lower range than this.

1. Chart >> Chart Settings >> Graph Draw Type is set to Candlestick Body Only. Change it to OHLC 
Bars or Candlestick Bars.

2. Chart >> Chart Settings >> New Bar at Session Start is enabled. This will cause the bar prior to the first 
bar of the trading day to possibly have a shorter range than the specified range. This option must be 
disabled.

3. Chart >> Chart Settings >> Chart Data >> Split Data Records is disabled. This needs to be enabled for 
Range bars when the underlying data records in the chart data file have a timeframe greater than 1 Tick. 
When this option is not enabled and the underlying data records have a timeframe greater than 1 Tick, then 
Range bars can have a larger range than is specified.

Price Changes Bars Not Accurate
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[Link] - [Top]
If Price Changes Bars are not accurate and include more price changes than the setting, this can be due to the 
Historical Intraday chart data records not being 1 Tick each.

In this particular case, refer to the instructions in the General Information and Related Settings section. 

 

Differences Due to Chart Duplication or Chart Reloading

[Link] - [Top]
For a chart that uses Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and 
Figure Bars, when it is duplicated or reloaded, the number of days loaded in that duplicated chart will then match 
the Days to Load for Intraday/Historical Chart Data Type setting in Chart >> Chart Settings >> Data 
Limiting. 

The original chart can have more data loaded in the chart because as it updates in real time over time, additional 
bars are added to the chart which can cause the data loaded to exceed the Days to Load setting.

In this particular case when Chart >> Chart Settings >> Session Times >> New Bar at Session Start is not 
enabled, then this will result in the Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price 
Change, Point and Figure Bars in the duplicated chart looking different compared to the original chart. 

To make the charts look the same after duplication, go to the original chart and select Chart >> Reload and 
Recalculate. You will also need to do this on the duplicated chart, if it was not recently duplicated. 

To ensure the Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars remain the same, when reloading the chart for whatever reason, first make sure that Chart >> Chart Settings 
>> Session Times >> New Bar at Session Start is set to Yes. 

Optional: Set Chart >> Chart Settings >> Data Limiting >> Load Data Limiting Method to Use Date Range. 
Set Date Range From to the first date you want loaded in the chart. The chart bars will then remain consistent 
after the chart is reloaded.

*Last modified Thursday, 18th April, 2024.
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Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 48: Error Starting the 
Advanced Custom Study Editor

Error Starting the Advanced Custom Study Editor
There was an error starting the Advanced Custom Study Editor. C:\SierraChart\ACS_Source\MyStudy.cpp "C:
\SierraChart\ACS_Source\MyStudy.cpp". Windows error: (193) %1 is not a valid Win32 application.
The above error can happen if you change the default source code editor to something that is not valid. In the case 
above, it has been changed to a source code (CPP) file. To correct this, you will need to change the editor back to a 
valid editor program. 
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The source code editor may not also exist at the location where it is currently set to. This will give a different 
Windows error. 

Here are steps to change the source code editor back to the default editor:

1. Run Sierra Chart if it is not running.
2. Go to Analysis >> Build Custom Studies DLL on the menu.
3. Press the Select Editor button on the Build Custom Studies window.
4. On the confirmation box, press Yes.
5. The file list should be set to the correct folder. If not, press the Folder button to go to the NPP subfolder 

within the Sierra Chart installation folder. 
6. Select the file notepad++.exe.
7. Press the Open button.

*Last modified Wednesday, 22nd February, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/indexc97d.html?page=doc/SoftwareDownload.php


◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 49: TPO Letters/Blocks For 
Certain Time Periods Are Missing

TPO Letters/Blocks For Certain Time Periods Are 
Missing
If TPO letters or blocks in a TPO Profile Chart, do not display for certain time periods, then do the following:

• Go to Chart >> Chart Settings and make sure the Start Time and End Time cover the time period you 
want to view.

• If you still have a problem, remove the TPO Profile Chart study from the chart and ensure that there is 
data in the chart for the missing time periods.

*Last modified Monday, 12th September, 2022.
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If the bars in an Intraday chart are based upon a specific Volume setting, then there are two possible issues you 
may encounter due to the data. They are both explained below.

1. If you see one or more bars that are just a flat line, then you probably have trades with a very large volume. 
An example of repeating flatline bars is shown on this page. This occurs because trades can be split to 
distribute the volume among bars in order to create bars which exactly match your Volume per Bar 
specification. To disable this effect select Chart >> Chart Settings >> Chart Data and uncheck the Split 
Data Records option.

2. Another issue is where you see repeating non-flatline bars in sequence. This occurs because the Intraday 
data records for a symbol are not a single trade (1 tick). 

For example, if the historical data downloaded from the Data/Trade service you are using is in 1 Minute 
units, then this would cause the volume bars in your chart in certain locations to be the same and would 
repeat due to record splitting as explained above. 

The primary way to solve this issue adjust your settings as explained in the first section of help topic 47. 
You can also disable the Split Data Records option as explained above.

*Last modified Wednesday, 05th July, 2023.
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• Historical Charts: Combining Contracts By Cutting and Pasting Text Data into One File

Automatically Creating Continuous Futures Contract Charts 
(*Recommended Method*)

[link] - [Top]
The standard method to create a Continuous Futures Contract chart is to use the Continuous Futures Contract 
feature.

The other methods documented on this page should not be used and are only provided when you need to do 
something specialized which is not supported by the Continuous Futures Contract feature. In 99.9 percent of the 
cases you need to use the Continuous Futures Contract feature method.

Intraday Charts: Combining Contracts by Renaming a File and 
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Downloading Data

[link] - [Top]
1. Select File >> Data/Trade Service Settings. Set the Maximum Historical Intraday Days to Download 

setting to a large number such as 180 or higher to ensure you download all the data you require. Press OK.
2. Select File >> New/Open Intraday Chart on the menu. In the Filename box, type the first futures contract 

symbol you want to include in your futures continuous chart (for example ESZ7). Press Open. You should 
be connected to the data feed to receive the data. If not, select File >> Connect to Data Feed.

3. If the chart data file already existed, then you may want to re-download all the data to be certain you have 
all data that is available. To do this, select Edit >> Delete All Data And Download. You will need to do 
this after the download for the symbol finishes. Keep in mind if the server does not have the data, then 
whatever data was in the file already, will be lost. So you may want to make a copy of the file first.

4. When the chart is finished downloading, disconnect from the Data feed by selecting File >> Disconnect on 
the menu.

5. Scroll the chart to the Date-Time where the rollover to the next contract occurred. If the chart already ends 
at the approximate point where the rollover occurred, then there is no need to follow the next two steps and 
you can skip to step number 8.

6. Right click on the price bar with the Date-Time where the rollover occurred and select Edit/Download 
Data - Intraday Chart.

7. Press the Delete and Download Data From Current Position To End button to delete all data from this 
point.

8. Select File >> New/Open Intraday Chart on the menu. Rename the prior futures symbol to the next 
contract. For example, ESZ7 will become ESH8. If you already have an ESH8 you will first need to delete 
it or rename it. Press the Cancel button when done.

9. Select Chart >> Chart Settings and change the symbol to the next contract month symbol. This would be 
the symbol that you renamed the file to in the step above. In this example that was the ESH8 .

10. Connect to the Data Feed by selecting File >> Connect To Data Feed. The data for the next contract 
month that you set your chart to, will be downloaded.

11. If you wish to adjust the prior contract historical data to match the price of the next contract at the time of 
the rollover, then you will need to use the Adjust Data feature.

12. Repeat by going back to step number 4 as necessary to include more contracts until you reach the current 
contract.

Historical Charts: Combining Contracts By Cutting and Pasting Text 
Data into One File

[link] - [Top]
This is a more advanced procedure. It is not difficult, but it does require competency with understanding the data 
that you are working with and knowing how to cut and paste text data between files. So it is not for someone who 
has very limited computer skills. This section is meant for Historical Daily charts and not Intraday charts.

1. Open the Historical charts for all of the futures contracts that wish to combine into one. This can be done 
with File >> Find Symbol.

2. Go to the chart of most recent or current contract and select Edit >> Edit Data - Historical Chart on the 
Sierra Chart menu. The data file will open in a text editor. Remove from the beginning of that file all of the 
lines of data for dates where the contract was not the actively traded contract. Save the file. 

3. Go to the chart for the earliest/oldest futures contract and select Edit >> Edit Data - Historical Chart on 
the menu. The file will open in a text editor. Select the data lines for the range of dates when the contract 
was the most actively traded contract. Select Edit >> Copy on the text editor menu to copy the data. Paste 
it into the beginning of the text file for the most recent contract. This is the data file you opened for editing 
in the previous step.

4. Go to the chart for next futures contract and select Edit >> Edit Data - Historical Chart on the menu. The 
file will open in a text editor. Select the data lines for the range of dates when the contract was the most 
actively traded contract. Select Edit >> Copy on the text editor menu to copy the data. Paste it in the 
appropriate location into the text file for the most recent contract. Paste it after the data for the prior 
contract in that file. Be certain there are no overlapping dates. If there are, you will need to delete those for 
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the appropriate contract month. Repeat this step for every contract month you want to include.
5. When you are done, save the data file for the most recent futures contract. And close the text editor window 

for that file. The chart will automatically reload. The chart for most recent contract will now contain 
multiple prior futures contracts, so that you have a continuous futures contract historical Daily chart. 

6. If you wish to adjust the prior contract historical data to match the price of the next contract at the time of 
the rollover, then you will need to use the Adjust Data feature.

*Last modified Wednesday, 22nd February, 2023.
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How to Remove a Custom Program Name and Access 
Unlisted Data/Trade Services
If the Sierra Chart program shows a name other than Sierra Chart on its title bar or all the Data and Trading 
services are not enabled in the Global Settings >> Data/Trade Service Settings window, then you may be able to 
have this changed. 

Start an Account Support Ticket. Request that your account be set to a default account instead of associated with 
an affiliate. We may or may not be able to do this. You may need another account instead.

In the condition where Sierra Chart is provided as part of your brokerage account, it is not possible to set it to a 
default account. Instead you will need a Direct Account with us in these cases. We will let you know if this is the 
case.

*Last modified Monday, 12th September, 2022.
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Viewing a Group of Symbols As Charts

[Link] - [Top]
1. Go to an existing chart or open a chart.
2. Select Chart >> Associated Watch List. Each chart has its own associated watch list.
3. Add all of the symbols you want to watch to this list. Press the Add button before adding each symbol. 

After pressing the Add button, type the symbol into the symbol text box at the bottom of the watch list 
window. Use the Find button to quickly locate a symbol and insert it.

4. Enable the Watch List Mode option.
5. This window can be remain open at all times.
6. Make sure that Chart >> Only Symbols in Watch List is enabled.
7. Select File >> Save to save your chartbook so that all of your symbols are saved.
8. Simply click on a symbol in the list to change the chart to that symbol. Charts can be linked in order to 

change the symbol of other linked charts as well.
9. An alternative way to move through the symbols is to press the plus + or minus - keys on your keyboard to 

go forward or backward among the symbols in list.
Viewing a Group of Symbols As Quote Lines

[Link] - [Top]
1. Setup a Quote Board Spreadsheet that contains all the symbols that you want to look at. For complete 

instructions, refer to Getting Quotes.
2. Once this is done, then you can use the Spreadsheet >> Open Historical Chart and Spreadsheet >> Open 

Intraday Chart commands to open up charts for your symbols on the Spreadsheet.

*Last modified Tuesday, 29th November, 2022.
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Introduction

[Link] - [Top]
Sierra Chart can be run on GNU/Linux, BSD, and Mac OS X using Wine.

To use Sierra Chart on Mac computers, refer to Using Sierra Chart on the Mac Operating Systems. 

Sierra Chart support and engineering does not provide any help with or answer any questions related to running 
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Sierra Chart on other operating systems using Wine. 

Instructions

[Link] - [Top]
1. Since Sierra Chart is designed for Microsoft Windows, in order to run it on other operating systems you 

will require Wine. Use your operating system's package manager to install Wine or go to the Wine website 
to download and install Wine.

2. Optionally install Winetricks.
3. Install the corefonts packages. These can be easily installed by using Winetricks.
4. Download and install Sierra Chart on your alternative operating system. To download Sierra Chart, go to 

the Software Download page. 

*Last modified Wednesday, 22nd February, 2023.
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How to Create High Accuracy Spread or Ratio 
Charts
Normally when using the Difference - Bar or Ratio - Bar studies to create a spread or ratio chart, the High and the 
Low for a bar may not always be very accurate because it is based upon the highs and lows between the chart bars 
themselves in the two charts that the study references, rather than the difference or ratio between the last trade 
prices, as the chart bars are forming in real time. 

Those highs and lows may not always have occured at the same time. There is a way to create an accurate Spread 
or Ratio chart by using Custom Calculated Symbols feature. Using the Custom Calculated Symbols feature is the 
new method to create high accuracy spread or ratio charts. 

*Last modified Wednesday, 22nd February, 2023.
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Software Login or Data Feed Connection Problem
• Introduction
• Successful Sierra Chart Software Login
• Error Logging into Sierra Chart Software
• Error Connecting to Data or Trading Service From within Sierra Chart

◦ Instructions to Send the Message Log to Support

Introduction

[Link] - [Top]
This help topic is only relevant if you are contacting Sierra Chart support about a login problem. It lets you know 
what we need to know in order to help you.

What we need to understand is whether you are unable to login to Sierra Chart or unable to connect to the Data 
or Trading service. 

If you have not already downloaded and installed Sierra Chart on your computer system, then go to the Software 
Download page to download and install it. 

Successful Sierra Chart Software Login

[Link] - [Top]
When you start the Sierra Chart and the main window appears, then you have successfully logged into Sierra 
Chart. See the image below for what this looks like. It is very unlikely you would have a problem logging into 
Sierra Chart.

Error Logging into Sierra Chart Software
[Link] - [Top]
If you cannot get past the below window, then this means you have an issue logging into Sierra Chart. In this case 
let us know the exact error message you see. This kind of issue is less than 1% of the login issues we receive. 
Before contacting Sierra Chart support, refer to the Login Problems section first.

Error Connecting to Data or Trading Service From within Sierra Chart

[Link] - [Top]
If you have successfully logged into Sierra Chart, however you receive an error message in the Message Log 
indicating a problem connecting to the Data or Trading service you are using Sierra Chart with, then you have a 
problem connecting to the Data or Trading service. Refer to the image below. 

This type of issue is about 99% of the type of login issues we receive.

If the error message indicates that your Data or Trading service Username/Sender Comp ID or Password is invalid, 
then follow these instructions:

1. Select Global Settings >> Data/Trade Service Settings on the menu.
2. In the list of Service Settings in the Data/Trade Service Settings window, enter your correct Data or 

Trading service Username and Password in the corresponding boxes. Contact your Data or Trading 
service for these if you are unsure what they are. 
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3. Go to the Data and Trading services page and go to the information and setup instructions page for the 
particular Data or Trading service you are using and follow the Setup Instructions to make sure you have 
the correct settings for the service you are using. There may be other relevant settings which affect the 
connection which need to be set.

4. Press OK.
5. Select File >> Connect To Data Feed on the menu to try connecting again. 
6. If you are still having trouble connecting, then there may be another issue and we will need to be provided 

the Message Log as explained below. 
Instructions to Send the Message Log to Support

[Link] - [Top]
1. If the Message Log is not already open, then select Window >> Message Log on the menu to open it. If 

you still cannot see the message log, then select Window >> Reset Windows and try opening it again.
2. Press the Copy Log button on the Message Log window.
3. Point to the area where you type your message. This will be on the Sierra Chart Support Board or in an 

Account Support Ticket. Click your right mouse pointer button. Select Paste on the menu to paste it into 
the message area. Do not use the Send for Analysis button on the Message Log window to send the log, 
because otherwise we will not see it.

4. Post or send the message to Sierra Chart support. 
5. In the case of external Data or Trading services, contact your Data or Trading Service provider and let them 

know what you are seeing in the Message Log, in addition to contacting us. 

In many cases they are going to be better able to help you with this problem since they control the actual 
connections to their own services. 

Generally Sierra Chart support is not in any better position to resolve the connection problem than you are 
in cooperation with your Data or Trading service provider.

*Last modified Wednesday, 22nd February, 2023.
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Solving Out of of Order Timestamps Issue

[Link] - [Top]
1. In the Sierra Chart Message Log (Window >> Message Log), if you receive messages that say out of order 

timestamps detected like the following: [Symbol] 5 Min ## | Out of order timestamps detected. Chart tool 
drawings and some chart studies may not function properly. Prior Date Time: [Date-Time]. Next Bar Date 
Time: [Date-Time]. Filename: [Symbol].scid
Then these messages indicate that the Intraday data file for a symbol contains out of order timestamps for 
the chart data. This does not mean that the data itself is actually out of order, this is unlikely, but the bar 
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timestamps are out of order.
2. The recommended method to solve this issue is to re-download the data in the chart by going to the chart 

and selecting Edit >> Delete All Data And Download on the menu. This only has to be done once for 
each affected symbol. 

You can also follow the instructions given in the 2.1.2 Deleting and Re-downloading Data section. 

Alternatively, you can go to the Intraday chart data editor through Edit >> Edit/Download Data - 
Intraday Chart, scroll to the Date-Time just before the out of order timestamps and press the Delete and 
Download Data from Current Position to End button. 

3. This issue may have been caused by your computers Date and/or Time not being set correctly. To solve this 
issue, refer to help topic 38 to make certain your time related settings are all correct within Sierra Chart and 
on your computer.

4. Optional: If you want to visually see where the out of order time-stamps are in your charts, add the Out of 
Order Timestamps Detector study by selecting Analysis >> Studies on the menu. After the study is 
added to the chart, you will see a vertical bar, red by default, at each location in the chart where incorrect 
time-stamps are detected.

Sunday Morning Trading and Daylight Savings Time
[Link] - [Top]
With continuously trading markets like Bitcoin, when there is a transition to or from Daylight Savings Time, this 
will cause out of order timestamps in a chart at the time of the transition. Usually these transitions occur Sunday 
Morning which is the case in the United States. For countries that do not use Daylight Savings Time, this will not 
be an issue.

For example you may see a message like this in the Message Log Out of order timestamps detected. Chart tool 
drawings and some chart studies may not function properly. Prior Date Time: 2013-11-03 01:58:00. Current 
Date Time: 2013-11-03 01:00:00. Filename: C:\Data\BTCUSD.scid .

This is completely expected and is simply the result of the time change. Ignore the message in this case.

One solution to this problem is to choose a time zone setting in Sierra Chart that does not use Daylight Savings 
Time. For additional information, refer to Time Zone Setting. One choice is to use the GMT/UTC (Greenwich 
Mean Time/Universal Time) time zone. There is no daylight savings time adjustments with this time zone.

*Last modified Wednesday, 22nd February, 2023.
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Drawing Parallel Lines
Drawing Parallel Lines

There are several methods to draw parallel lines.
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1. Draw 2 lines and then use one of the Make Line Parallel commands on the chart drawing shortcut menu 
(this is the menu you get when you right-click on a chart drawing), to make the two lines parallel to each 
other.

2. Draw a line and then use the command Copy and Move Drawing on the Tools menu or the chart drawing 
shortcut menu, to make a copy of the line which will be parallel to the original line.

3. Use either the Parallel Lines or Parallel Rays drawing tools.

*Last modified Monday, 12th September, 2022.
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Introduction

[Link] - [Top]
This help topic discusses the reasons why the Daily Pivot Point values are different compared to another source or 
between users. Solutions are provided. 

This help topic primarily applies to Daily Pivot Points. The Pivot Points Accuracy with Number of Trades, 
Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars section applies both to the 
Pivot Points - Daily and Pivot Points - Variable Period studies.

When you require accurate Daily Pivot Points, use the Pivot Points-Daily study and have it Reference a Historical 
Daily chart that has true Historical Daily data using Daily Open, High, Low, Close values from the exchange the 
symbol trades on. 

If you are someone who is looking for 100% accurate Pivot Point values, then the only choice is to have the Pivot 
Points-Daily study refer to a Historical Daily chart with exchange data, as explained above. The reason for this is 
an Intraday chart will not necessarily have the exact Open, High, Low, Close values for a day for various reasons 
and the fact that the official Settlement Close of the day is not the final trade of the day. 

Even when you are referencing a Historical Daily chart, you could still have differences with Pivot Points and the 
remaining sections in this help topic provide relevant information about this whether or not a Historical Daily chart 
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is being used.

Referencing Historical Daily Chart

[Link] - [Top]
The below instructions apply to the Pivot Points - Daily study and explain having it reference a dedicated 
Historical Daily Chart for accurate Daily Open, High, Low, Close values for the highest degree of accuracy. 

1. Open a Historical Daily Chart through File >> Find Symbol >> Open Historical Chart for the same 
symbol as the chart containing the Pivot Points - Daily study. 

2. Open the Study Settings window for the Pivot Points - Daily study. 
3. On the Settings and Inputs tab, set the Reference Daily Chart for Data study Input to Yes. 
4. Set theDaily Chart Number Input, to the Chart Number of the Historical Daily chart you have opened 

above.

5. Press OK to close the Study Settings window. 

Different Session Times

[Link] - [Top]
Session Times refers to the starting and ending times for a trading day. These Session Times can include just the 
day session or the full 24 hour session. The actual starting time is also relevant as well. In electronic futures 
markets, trading is 24 hours typically. Pivot Points lines can be based upon just the day only session or the full 24 
hour session. 

If you do not have exactly corresponding Session Times settings in Chart >> Chart Settings >> Session Times 
which are used by the Pivot Points study in Sierra Chart, compared with your other source you are comparing to, 
then the values are not going to match. If your source uses a full 24-hour session, then you need to be certain that 
your Session Times cover the full 24 hours and the Start Time in Chart Settings is at the beginning of the evening 
session in the prior day. If your source uses the Day session only for the Pivot Points, then you need to be certain to 
set your Session Times in Chart Settings to only include the Day trading session.

When an Intraday chart is being referenced, and not a Historical Daily chart, the necessary High, Low, Close, Open 
values for the Pivot Point lines calculations are determined according to the Session Times that the chart is set to. 
The highest high and lowest low in the prior trading day from the session Start Time to the session End Time are 
used. The close in the prior trading day just at the session End Time is used. The open is determined from the next 
day at the session Start Time. Remember that when using reversed Session Times, that the start time is considered 
in the prior day. Look at the Intraday chart to determine what these values are for a particular day that you have a 
question about the Pivot Point lines for.

In the Pivots Points-Daily study, if Reference Daily Chart for Data is set to No, then you must set the Start 
Time and End Time in Chart >> Chart Settings to correspond to the same Session Times used by the source you 
are comparing your Pivot Points to. For more information, refer to the Session Times section on the Chart Settings 
page.

If the Pivot Points-Daily study is referring to a Historical Daily chart because you have set the Reference Daily 
Chart for Data input to Yes, then you need to be certain that the Historical Daily chart you are referring to has 
same Session Times as the source you are comparing your Pivot Points lines to. 

In most cases the Historical Daily bars cover the full 24 hour session and are not changeable. This is the case with 
the data from the Sierra Chart Historical Data Service . If the Pivot Points you are comparing to are based upon 
the Day session only and you are referring to a separate Daily bar chart, then it is necessary to create that chart 
from Intraday data using an Intraday chart. For additional information about this, refer to the Pivot Points-Daily 
documentation.
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Different Settlement/Close Price
[Link] - [Top]
Another potential issue which is going to cause a slight or significant difference with Pivot Point values is the 
Settlement price. If you have set the input Reference Daily Chart for Data to No, then you potentially will run 
into a problem where you are not going to get an accurate Settlement price because the final trade of the day is not 
the same thing as the official Settlement price. 

Therefore, your only solution is to refer to a Historical Daily chart built from Historical Daily data from the Data or 
Trading service you are using. 

For instructions to reference a Historical Daily chart, refer to the Pivot Points-Daily documentation. 

To have Historical Daily chart data, you may need to be on Sierra Chart Service Package 3 or higher to have access 
to the Sierra Chart Historical Data Service .

Missing Data

[Link] - [Top]
Another possibility that can affect Pivot Points values compared to another source, is missing historical Intraday 
data in the Intraday chart that contains the Pivot Points - Daily study.

For additional information, refer to Locating Missing Data in Charts. 

If data is missing from the Intraday chart, perform a delete and re-download operation by following the instructions 
in the Retrying Downloading of Intraday Data section to download the missing data.

Insufficient Data Loaded in Chart

[Link] - [Top]
If the Pivot Point formula choice uses a calculation that references the prior period, then there must be enough data 
loaded into chart to cover both the current period and the previous period. Otherwise, the calculations will only use 
the amount of data available and will therefore change the results when more or less data is loaded for the chart.

This is particularly important when using the Pivot Points - Variable Period study and using longer timeframes. 
For example, if the Time Period Type is set to Months with a Time Period Length of 2, then there needs to be 4 
months of data loaded into the chart for the Pivot Points calculation to be accurate.

To load more days of data into the chart, refer to Days to Load Chart Setting. 

Wrong Formula Type Input Setting

[Link] - [Top]
If the Formula Type Input setting you are using in Sierra Chart is different than the source you are comparing to, 
then values of your Pivot Point lines will not match. Make certain you have the proper Formula Type Input setting. 
For the list of available formula types see this section.

Heiken Ashi Study

[Link] - [Top]
Due to the nature of how the Heiken Ashi study modifies price bars, if you are using this study and have it set to 
Display as Main Price Graph, then this will affect the value of Pivot Point Lines. As you change the timeframe per 
bar, it will cause the value of the lines to be different.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index1319.html?page=doc/PivotPoints.html#s87
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index2d36.html?page=doc/ChartDataFiles.html#LocatingMissingData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexcf3b.html?page=doc/HistoricalIntradayData.html#RetryDownloadDataInChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index4cf4.html?page=doc/ChartSettings.html#DaysToLoad
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index1319.html?page=doc/PivotPoints.html#PivotFormulaType


Pivot Points Accuracy with Volume, Number of Trades, Range, 
Reversal, Renko, Delta Volume, Price Changes Bars

[Link] - [Top]
This section applies to both Pivot Points - Daily and Pivot Points - Variable Period studies. 

In an Intraday chart when the chart bars are based on Number of Trades, Volume, Range, Reversal, Renko, 
Delta Volume, Price Change, Point and Figure Bars and the Reference Daily Chart For Data Input is set to 
No for the Pivot Points - Daily study, then select Chart >> Chart Settings on the menu. 

Make sure New Bar at Session Start is enabled. This will ensure that the first bar of the trading day will start 
exactly at the trading day Start Time.

The reason why this setting is important is because the bars in these charts do not have exact starting times. 
Therefore, they will affect the accuracy of Pivot Point lines compared to another source, compared to fixed time 
bars, or compared to a different Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price 
Change, Point and Figure Bars setting.

Another solution to the problem is to have the Pivot Points - Daily study Reference a Historical Daily Chart. 

When the Pivot Points - Variable Period study is used on Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars, and it has a Time Period Type setting of 
Minutes, then there is less accuracy with the calculations. The starting bar for the time period being referenced 
likely will contain earlier data than the Pivot Points study would be expecting. The ending bar for the time period 
being referenced likely will contain later data than the Pivot Points study would be expecting. There is no solution 
to this other than to use fixed time bars.

When the Pivot Points - Variable Period study has a Time Period Type setting of Minutes and the chart bars are 
based upon a fixed amount of time, then it is imperative the chart bars timeframe evenly divides into the Time 
Period Length setting. For example, if the time period for the Pivot Points study is 60 minutes, then the chart bars 
could be 1 minute, 5 minute or 10 minute or any other timeframe which evenly divides into 60 minutes. 

Manual Calculation for Verification of Data and Formulas

[Link] - [Top]
If you are still not getting the result that you are looking for with the Pivot Points study, it is necessary to carefully 
examine the data in the chart to determine the yesterday's High, Low, Close and current days Open values. Make 
sure the Intraday Chart Session times are set correctly and determine these values from the Intraday chart data, if 
you are referencing the Intraday chart. For complete details, refer to Different Session Times.

The purpose of the above, is for you to understand how these values are determined, and to verify they are correct 
and see if there is any missing data in the chart. 

Now that you have those values, it is necessary to follow the documented formula and manually calculate the pivot 
point values. 

The purpose of the prior step is for you to validate and understand the formulas. If you require a different formula, 
let Sierra Chart support know. 

Before contacting Sierra Chart support, make sure you fully understand how the calculations are done and you 
have manually gone through them and then if you have some kind of issue or question, you need to express clearly 
the basis of this issue or question. Otherwise, Sierra Chart Support will not be able to help you.

*Last modified Wednesday, 22nd February, 2023.
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◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 66: Charting and Getting 
Data for Market Statistics/Indexes

Charting and Getting Data for Market Statistics/
Indexes such as $TICK, $TRIN, $DOWI, ...
For charting and getting data for market statistics, refer to the Sierra Chart Market Statistics Data Feed page.

For charting and getting historical and real-time cash indices data, refer to the information on Cash Indexes. Real-
time cash indices from exchanges requires a separately paid for Sierra Chart Exchange Data Feed.

*Last modified Wednesday, 22nd February, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 67: Hiding Study and Main 
Price Graph Names and Values from the Values Windows and Region Data Line

Hiding Study and Main Price Graph Names and 
Values from the Values Windows and Region Data 
Line

• Hiding Region Data Lines
• Hiding Main Price Graph Values from the Values Windows
• Reordering and Hiding Chart Header Fields in the First Region Data Line
• Hiding Study Names and Values from the Values Windows and Region Data Line

In this help topic, Values Windows refers to the following:

• Chart Values Window (Window >> Chart Values Window). Refer to Image 4. 
• Tool Values Window (Window >> Tool Values Window). 
• Compact Tool Values Window (Window >> Show Compact Tool Values Window). 

This help topic explains how to hide chart and study values from being displayed. By doing the opposite of the 
instructions, you can make the values visible if they were previously hidden.
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Hiding Region Data Lines

[Link] - [Top]
It is possible to hide any of the Region Data Lines in a chart. There are a total of 8 of them depending upon the 
number of Chart Regions being used. 

For an example of a Region Data Line, refer to Image 1. 

Select Chart >> Chart Settings. In the Region Data Lines >> Region Number list box, select the chart region 
that you want to change and select the state for it in the State list box. 

You can choose between Visible, Hidden and Overlapped. 

Each region on the chart has a number, #1 is the top most region and #8 is the bottom most region. Refer to Images 
2.

Hiding Main Price Graph Values from the Values Windows

[Link] - [Top]
To hide Main Price Graph values from the Values Windows, including the Compact Tool Values Window, select 
Chart >> Chart Settings >> Display.

If you want to hide all of the values, remove the checkmark from Display Main Price Graph Values in Values 
Windows option.

Or you can selectively choose which values to hide or display by pressing the Settings button to the right of that 
option and unchecking the values you do not want to see. Refer to Images 2.

Reordering and Hiding Chart Header Fields in the First Region Data 
Line

[Link] - [Top]
The non-study data fields in the first Region Data Line (refer to Image 1) contain the various fields which are called 
the Chart Header Fields. These fields can be reordered, hidden and displayed. Select Global Settings >> 
Customize Chart Header to change these fields.

Hiding Study Names and Values from the Values Windows and Region 
Data Line

[Link] - [Top]
In the Study Settings >> Subgraphs tab for a study, there are various controls available for hiding the study 
Name, Inputs, and Subgraph Names and Values. 

Refer to Adding/Modifying Chart Studies for instructions to open the Study Settings window for a study. 

Refer to Image 3 to visually see these settings and their location.

For complete descriptions for each of the settings for hiding study Names and Values from the Values Windows 
and Region Data Line, refer to the Study Settings window documentation. 

Image 1
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Images 2

Image 3

Image 4

*Last modified Tuesday, 29th November, 2022.
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Displaying a Table of Study Values on a Spreadsheet
To create a table of study values, use the new Study Summary Window. 

*Last modified Wednesday, 22nd February, 2023.
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Adjusting Tool Values to the Tick Size
When using Drawing Tools like the Line tool, the Chart Values tool and other Tools and you want the values to be 
adjusted to the nearest Tick Size for the symbol of the chart, select Chart >> Chart Settings >> Chart Drawings.

Enable the option Adjust Tool Values to Tick Size.

By default, this option is enabled.

*Last modified Monday, 12th September, 2022.
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Introduction

[Link] - [Top]

Sierra Chart provides the Cumulative Delta Bars - Volume study. This is the cumulative sum, over the data in the 
chart or the trading day, of the difference between the Ask Volume and the Bid Volume, displayed as High-Low 
CandleStick bars.

This is commonly known as Cumulative Delta in many trading forums on the Internet.

This study requires data from a Data or Trading service that provides historical BidVolume and AskVolume. 
Otherwise, the study will not display anything or contain incomplete data. Sierra Chart will always store 
BidVolume and AskVolume from real-time data received when using any of the supported Data and Trading 
services. However, you may not have it historically with the service you are using.

Instructions

[Link] - [Top]
1. Open or go to an Intraday Chart.
2. Select Analysis >> Studies.
3. In the Studies Available list box (left side) locate and add the Cumulative Delta Bars - Volume study.
4. You will also see the Cumulative Delta Bars - Ticks study listed. This one is based upon the number of 

trades at the Ask price and the number of trades at the Bid price. Rather than the volume.
5. Press the Settings button.
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6. If you want the study to reset at the start of a trading day, then set the Reset at Start or Trading Day input 
to Yes.

7. Press OK, and press OK.

*Last modified Wednesday, 22nd February, 2023.
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Help Menu Commands that Access the Website Give 
an Error Message and Do Not Work
When you select Help >> Web Site or any other command on the Help menu that redirects you to the Sierra Chart 
Web site and you receive an error like the following: 

• http://www.sierrachart.com | Application Not Found
• This file does not have a program associated with it for performing this action. Create an association in 

the Folder Options control panel.
Then the reason for these errors is that either your web browser is not running or it is not properly registered on 
your system.

The error message you are getting comes from Windows, not from Sierra Chart. Please trust us on this. If you do 
not believe us, then we cannot help you and there is no point in asking us about this further.

Make certain your web browser is set as the default browser on your system. You can do that through the browser 
settings. For example, in Firefox select Tools >> Options >> Advanced >> General tab >> System Defaults >> 
Make Firefox the default browser. This will ensure your browser is properly registered.

You may need to restart your computer after setting your web browser as the default browser. If Firefox Portable is 
set as the default browser, then it will need to be running for these Help menu commands to work properly.

*Last modified Wednesday, 22nd February, 2023.
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FIX Services Only Allow One Connection at a Time
Sierra Chart uses what is known as a FIX connection to some external Trading services. We are increasing the use 
of FIX because it is based upon a standardized protocol, there are no proprietary components that we have to use 
on the client-side to interface to an external Trading service, and we have a high degree of control over the 
connection to make troubleshooting issues easier for us.

Currently we use FIX for TT, FXCM, Currenex. We plan to use it in the near future for T4 and OEC.

When using a Trading service that uses a FIX connection, you can only connect one time per FIX account. The 
account is identified by the Sender Comp ID. So you cannot connect multiple times to the same FIX account from 
different running copies of Sierra Chart. In order to accomplish this, your broker must provide you with a second 
set of FIX connection details.

*Last modified Wednesday, 22nd February, 2023.
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Introduction
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Sierra Chart no longer is supporting client-side API components to connect to external Data or Trading services. 
The definition of a client-side API component is executable code usually in the form of a DLL (Dynamic Link 
Library) that links into the Sierra Chart executable or process that runs on a user's computer. 

Even code which is in source code format and can be compiled by us, is also not acceptable unless it is some kind 
of encoding or decoding type of function library (an example would be Google protocol buffers).

Client-side API components which run as a separate executable on a user's computer, are acceptable for us to work 
with as long as they provide a TCP/IP or UDP socket method of communication. This is how the DTN IQ Feed 
and Interactive Brokers Trader Workstation work.

Sierra Chart will only be working with external Data or Trading services that provide a connection method which 
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does not involve API components. This type of connection method involves a network socket and a standard or 
somewhat standardized communications protocol over the network socket which is clearly documented. 

The protocols and data formats could be DTC, FIX, FIX/FAST, Google Protocol Buffers, HTTP, HTTPS, XML, 
JSON, comma/tab delimited data or nonstandard data in binary/nontext or text format.

In the case of trading, the only 2 protocols that Sierra Chart will support is FIX or DTC.

If you are the provider of a Data or Trading service, then we will no longer consider adding support for your Data 
or Trading service if it uses a client-side in-process API component. 

Reasons Client-Side API Components Are Not Supported

[Link] - [Top]
1. Server connection protocols which do not use an API component are completely independent of operating 

systems, programming languages, development environments and compiler versions. This allows us to 
interface to the external Data or Trading service no matter what operating system Sierra Chart will be 
running on and no matter what development environment or compiler version we are using. 

This is especially important as we begin to work on support for other operating systems like Mac OS X and 
GNU/Linux. 

We are not forced to work with a particular programming language, development environment, or compiler 
version.

2. It is routine with API components where we have had various compiling and linking problems with 
building our software due to conflicts and incompatibilities with the library files of an API component. We 
may be forced to use particular DLL files and other components which may create new sets of problems. 
All of this is completely eliminated by not using an API component. 

3. We do not have to maintain proprietary API components for our project and update our project when a new 
API component version becomes available and understand and study all of proprietary changes to it. As has 
been previously indicated, by avoiding the use of APIs, we do not have to contend with compiling and 
linking problems between APIs and our own projects.

4. We do not have to study and learn a new API component. When working with multiple API components, it 
takes a significant amount of time to understand and learn them. Often little details with their behavior may 
not even be understood until years later causing a problem which affects our users. It is time-consuming 
and detrimental to us when we have to contend with bugs and design flaws that go unresolved from other 
developers. It is like working with a whole new language. 

5. These API components follow no established standard and are often designed in such a way to work best 
with the developer's own software rather than third-party software. The design of an API component 
generally is bizarre in their design and nothing but a headache to understand. This makes them very 
difficult and time-consuming to integrate into our software. The integration of API components has never 
been proper because it is impossible to accomplish. There would always be stability and organizational 
problems with using them.

6. The model of how an API component works is proprietary, and is designed to follow a model of how the 
outside developer thinks is best, but is incompatible with other software programs. The integration of the 
API component can only be regarded as a hack. This is detrimental for us, and detrimental for the end-user. 
Quality and proper integration to a Data or Trading service cannot be achieved with in-process API 
components. This has been proven time and time and time again.

7. One point of great difficulty is when an API component makes a call back on a thread different than the 
thread that created the object.
◦ It cannot be assumed that the client program is necessarily thread safe in every possible way and can 

easily handle the content of the callback on a background thread. Multi-threaded programming is 
highly complex programming and most programmers do not do it entirely safely. It is our position 
that an API component must only make callbacks upon the thread which created the API object or 
called its "Connect" (or similar) function. The client program can then dedicate its own thread for 
creating the API object if it wants to use a separate thread for the API interaction and callbacks.
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◦ In the cases where client-side API components have made callbacks on a thread different than the 
main program thread or the thread which created the object, this has required us to take a copy of 
the callback data and pass it to the primary thread for processing, except for basic market data. 

This has involved rather sophisticated programming to accomplish reliably. Sierra Chart does use 
threads for certain purposes. However, other than for basic market data, Sierra Chart cannot safely 
handle callbacks in other threads. It is our contention that it must be avoided to use a separate thread 
for callbacks from an API component used by other programs. There is not anything wrong with 
separate threads to process network I/O. However, when interacting with an outside program, you 
should let the client program be in full control of threading and not create a separate thread that the 
client program never created, does not have implementation details of, does not fully understand, 
and has no control over.

◦ If thread synchronization is not done properly considering every possible scenario when 2 threads 
interact with a shared object, then this can lead to program instability. The use of multiple threads 
can lead to deadlocks which are very hard to isolate the source of. Multithreaded programming is 
very complex and most developers do not do it properly. Why you would introduce a massively 
complex model to developers most likely who are not highly experienced or knowledgeable with 
threading, makes no sense to us.

◦ If you believe that creating a thread in your API and making an uncontrolled callback with data on 
that thread into a client program is acceptable, then why is no such model like this followed with 
Windows Sockets for network communication? From our perspective, this comes across as 
substandard and the correct technical answer is that what you are doing is simply incorrect. 

Have a look at how Windows Sockets works for both Overlapped I/O and asynchronous window 
notification messages. When a socket I/O operation completes or the socket is readable or writable, 
there are synchronized mechanisms to notify the thread that is using Windows sockets of the event. 
There is not an independent thread that does this in an uncontrolled or unsynchronized way. 

Therefore, you might say why not use a synchronization object like a mutex or critical section to 
perform synchronization within our software. In order to do that, every object that your background 
thread interacts with either directly or indirectly, would have to be synchronized. This would 
massively increase the complexity of our and others programs, and hurt performance.

◦ This issue has been raised with a couple of API providers who have this kind of callback behavior. 
In the case of a C++ client program, it is still not shown how the method is valid by using a 
background thread that you create which makes an event callback in an uncontrolled and 
unsynchronized way. 

In order for your API to be friendly and flexible for all kinds of applications, you would have to 
implement more than one of the methods that Windows Sockets provides to notify of an event or an 
I/O completion. Rather than doing that, it make more sense for you to provide a direct socket 
connection to your services or follow our Proposal for Using a Local Server Executable Program.

8. API components can and do throw exceptions for trivial things such as an invalid parameter or even an 
invalid symbol, rather than returning a clear error code indicating this kind of problem. This requires 
excessive code to trap exceptions and to recover from the error. Exceptions should be reserved for serious 
hardware faults only. And even then, there is a better model for handling exceptions rather than the current 
typical way in which they are, which is terminating an application. Software programs should not be 
throwing exceptions or certainly not throwing them for something trivial and passing them up to the client. 
An API component throwing an exception for something trivial, is only violently taking control away from 
the path of execution that we have established within a function. The question we always have, is what 
exactly would throw an exception, and what exactly is the exception type? 

9. API components can and do have faults which will crash Sierra Chart and we have no control over that. 
API components often temporarily freeze programs when connecting and disconnecting. We have seen API 
components not properly and gracefully handle network communication. API components have peculiar 
behaviors that have to be understood and worked around. Another way of saying this, is that the use of 
client-side API components makes us look like incompetent programmers because of the problems they 
introduce into our software. This cannot be stressed enough.

http://support.microsoft.com/kb/181611


10. Sierra Chart has no control over memory use of a client-side API component and these components can use 
excessive computer memory.

11. Sierra Chart has no control over the processing going on within a client-side API component and these 
components can use excessive CPU usage, freeze, and lock up .

12. Client-side API components have unusual and odd behaviors which cannot be understood or resolved by 
outside developers and cause various problems in our software. 

13. There are no external API components to redistribute if an API component is not used.
14. We have full control over the process of connecting and disconnecting and we can handle it in a graceful 

and reliable way when not using an API component. We are able to connect and disconnect when needed. 
With an API component, we have no idea as to the status of its own internal network connection. You have 
hidden that from us. The concept that somehow you are making programming easy for people by handling 
the network communication, is untrue. We cannot stress that enough. Related to this, when there is a 
network communication error for direct network connections for services that allow a direct connection, 
Sierra Chart will clearly display the standard network error message, in the users own language, so it is 
clear to the user and to us what the source of a network communication problem is. 

API components have various ways and codes to indicate communication problems, usually in ways which 
are not clear. This makes troubleshooting connection problems very difficult for us and our users.

15. Working with API components has proven in every case to greatly increase the development time due to 
bugs within the API client software, due to highly proprietary designs that have to studied and understood, 
due to odd behaviors, and because they provide interfaces which are not compatible. 

A proprietary API component which does not have reviewable source code, is a black box with all kinds of 
unknown behaviors. They do not make anything easier for us, only significantly more difficult. Do you 
realize, that in all cases you literally increase the development time with an API component as much as 
20 times or higher by providing an API component rather than providing a direct socket and a simple set 
of standardized messages to exchange between the Client and the Server? 

When you are working with professional developers who have exceptionally high programming standards 
and consider every possible detail to produce the very best software, a client-side API component is wholly 
unacceptable because we do not have control over it and we do not know how it works. 

This point cannot be stressed enough. We have a very exceptional negative view of API components as 
having worked with them for more than 17 years and have seen nothing but problems from them as we 
have described in this section and have suffered severely from them. It is time for a change, and for this 
nonsense of API components to come to an end. 

16. Sierra Chart has a clear established policy that we do not work with API components. This policy will be 
followed even to the detriment of not expanding business with services that only use client-side API 
components. We have a strong belief that client-side API components are going away because they simply 
make no reasonable sense and are not of acceptable quality, especially when you are working with 
professional developers like us. 

We are clearly seeing this trend now with the move away from these components and greater use of FIX, 
DTC and Google Protocol Buffers with direct socket connections. 

17. Another way to understand our position about in process API components is to consider how a web browser 
connects to a website. Does every website provide an API component? Of course not. Instead a web 
browser uses a network socket connection and uses the HTTP protocol. The specific implementation details 
of this is determined by the web browser and not by anyone else. Although the web browser will follow 
standards with its external interfaces to websites. But the internal implementation is as the web browser 
requires.

The author of this document has over 20 years of experience in this industry and working with API components. I 
can unequivocally say, that this practice of creating API components that run with an address space of another 
program, is a substandard concept in the case of an external Data or Trading service, out of date (although was 
never reasonable to begin with), is not helpful, is disorganized, promotes substandard interfacing to your systems 
because the user of the API has no control over the input-output model being used, absolutely extremely 
problematic for each and every one of the above reasons, and does not make any reasonable sense that we have 



ever seen and will never see. 

This is an open complaint about this practice. As we previously said, we are not supporting client-side API 
components any longer, if they run within the address space of a program. You need to recognize that you are an 
external service with systems located elsewhere on the Internet and what you are providing is a request and 
response based service and/or a streaming data service. 

The only reasonable way to interface to your systems is using a network socket. Trying to wrap up your service 
into an API which runs into an address space of another program, never has worked well because simply the 
concept is incompatible with the type of service you are providing.

If you really want to know the truth, the author has had it with API components. API components make us look 
like idiots and incompetent programmers, have caused us to suffer massively with numerous problems, wasted 
programming time, wasted support time, and have caused us to waste enormous amounts of time understanding 
and working with stupid API components. It has been extremely detrimental, harmful and a very awful experience 
working with API components. Please do not mention them to us.

Many of our users have read this particular page, and those who understand the subject, 100% agree with what we 
have said. 

Encryption and Compression

[Link] - [Top]
In the case where encryption is required, SSL/TLS can be used. Sierra Chart supports SSL/TLS (secure sockets 
layer) through the use of Open SSL for encryption.

The freely available stunnel program can also be used for for SSL/TLS encryption. In our case, we do not need to 
rely on this because we have our own implementation.

There also are socket libraries available which support SSL/TLS. Which further simplifies secure socket network 
communication. In the case of when using HTTPS, this kind of functionality is part of operating systems or 
programming libraries. So it is very accessible to any programmer.

In the case where compression is required, we support zlib compression. This is a widely used compression library 
which is easy to work with. Many programming libraries have built-in support for this.

Proposal for Using a Local Server Executable Program

[Link] - [Top]
If you are a Data or Trading service provider currently providing an API component that runs within the address 
space of a program, and do not wish to support direct socket connections to your backend systems, then we offer 
the following proposal. 

If you are open to providing a direct connection to your backend, then this is good and refer to the Introduction 
above instead of this proposal below.

The purpose of this proposal below is to put forth an alternative to the community, to using a direct socket 
connection to the backend. We tend to suspect the reasons that services that provide a client-side API that runs 
within the address space of a program to connect to a service's backend relates to encryption, compression and the 
ability to ID the local machine, which you feel for some programmers would be hard to implement. In the case of 
an encryption and compression, these are really not difficult to implement as explained in the Encryption and 
Compression section. 

We have long recognized the inherent problems with everyone following their own protocol and compounding that 
with a proprietary black box DLL approach for interfacing. Especially if the black box uses something like this 
confusing and highly proprietary Microsoft COM (component object model). Which at this time is actually out of 



date and platform specific.

This proposal is meant to resolve this. We also hope that because Sierra Chart has established itself as one of the 
most reliable, stable and fastest programs out there in the industry, that we have significant credibility with our 
proposal. We hope that this proposal gains interest and becomes the standard when a direct connection to your 
backend systems is not offered.

1. Make your API a standalone executable with a small status window, rather than a DLL or library that runs 
within the address space of the program using it. We would launch this executable when we want to make a 
connection. The executable would automatically shut down when there are no local connections to it. Every 
time we make a connection, we always will run this executable. The executable needs to be designed to not 
allow a second instance of itself. Although if there are multiple installations of the executable on a system, 
each of those should be able to run independently. The status window can show connection state, a log and 
other information. Here is an example below. 

2. This client-side executable server program will listen on a local TCP/IP socket using the specified port 
number passed to it on the command line by the client program that started the process. 

3. The communication protocol over the local network socket will use the open specification Data and Trading 
Communications (DTC) protocol which is documented on the DTC page. 

4. This kind of design completely eliminates incompatibilities involving differing compiler versions that you 
use, and we use. You would no longer have to provide any documentation related to versioning, compiling, 
and linking or provide support for various issues which arise from these. By working with a network socket 
protocol you are working with a completely language and operating system independent protocol.

5. With this kind of design, your server executable program can serve multiple programs running on the same 
computer. This minimizes bandwidth usage to your remote server. You can even look at the address of the 
incoming socket connection and restrict connections only to the localhost.

6. This kind of design is exactly how DTN IQ Feed and the Interactive Brokers Trader Workstation (TWS) API 
work. The Interactive Brokers TWS is a very successful and widely used API proving the sensibility of this 
design. 

In the case of IQ Feed, the incoming and outgoing message format over the socket, is a new line terminated 
and comma delimited text string. This is not efficient and binary encoding should be used instead. 

By using a local server executable program we have not observed any significant additional CPU overhead 
with this kind of design on multicore CPUs. While we have not done actual performance timing in regards 
to the additional delay introduced by using a local network socket, it is believed that this would be 
insignificant and down into the microsecond level. 

When using the DTC Protocol, the communication between the local client and server will be extremely 
efficient.

7. Another advantage to this kind of design is that you allow programs from any language to interface to your 
services. You do not need to have a .NET version, a C++ version, a Java version, or whatever version of 
your API. You only need to have a different version of your executable for whatever operating systems you 
wish to support. 

For example, the Interactive Brokers Trader Workstation software is Java and we have always connected to 
it using a socket from the Sierra Chart native C++ program. The two programs have never caused any 
interference to each other.

8. It may be your position that socket programming is difficult, and that providing a client-side API with 
functions that can be called and callback functions, that you are making things easier for the programmer. 
As we have stated in the Reasons Client-Side API Components Are Not Supported section, for us that is 
most certainly not the case and things become dramatically more difficult. 

In our experience socket programming is easy. However, in the case of when using DTC, wrapper classes 
which handle the network socket communication are in the process of becoming available. More on this in 
the next list item below. 
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If your current API makes a callback on another thread, then you have significantly increased the 
complexity of using your API requiring many advanced programming considerations, at least for C++. 
Therefore, you have not made the interface to your systems easier. This is explained in the Reasons Client-
Side API Components Are Not Supported section. 

9. In order to alleviate your users of socket programming, what we recommend doing is to write a class in the 
most popular languages which handles the socket communication to your executable server program. These 
classes will provide the Request functions and Response callbacks. These classes will also handle launching 
the server executable program. In the case of DTC, these classes are becoming available. The user would 
take the source code for the class for their language and they would just simply include it into their project 
and use it in the most appropriate way. 

10. In the case of web browsers, they recognize the importance of using a separate process to run code 
developed by other developers. Google Chrome will run every webpage within a separate process (Quote: 
Chrome uses a "multiple processes architecture", which means its processes are designed to work 
independent of one another. So issues in one tab should not affect the performance of other tabs or the 
overall responsiveness of the browser.). Opera and Firefox use plug-in containers that run as a separate 
process as well. This is a very important point which gives this proposal sensibility and credibility. 

11. We recognize that we could wrap your API library component into a executable ourselves and establish a 
socket connection to it. However, we would not do that for many of the same reasons stated in Reasons 
Client-Side API Components Are Not Supported. Additionally, it only makes sense that the service 
provider is fully responsible for all of the code running within the local server process and provide a direct 
local socket connection to their service. 

There are 2 existing client-side API components that we work with (One of them being Rithmic) where it is 
less efficient for us to wrap the API component ourselves rather than the original developer. The reason for 
this is that every time a trade occurs, there is a separate call back from their API with this one single trade. 
When that trade is received, we would write into the local socket. We would have to do a separate write for 
every single trade. In the case where there is hundreds of symbols being followed, or there is very high 
volume for a particular symbol, this is a lot of writing into the local socket. This is definitely not efficient 
and causes excessive CPU usage. Whereas if the original API developer were to do this, they could 
implement this more efficiently. When they read from the remote socket to their remote server, they may 
have a buffer full of 100 trades received in that moment, they could then fill out a outbound memory block 
with all of those 100 trades, use overlapped I/O, and pass that to the local socket write function. Since we 
do not have access to the API source code, do not wish to be involved in another developers code, it is most 
efficient that the API component developer, follow this proposed design rather than us patching it.

12. It is our position, that if this is the only method you provide for interfacing to your systems, assuming you 
do not provide a direct connection to your backend systems, it will be embraced by everyone, and they will 
be very pleased with it. There can only be acceptance of the model described here. You should not hesitate 
to offer this out of fear of somehow it not being accepted. IQ Feed, a high-performance data feed uses it. 
And this proposal is coming from us and we have established ourselves as a provider of a very well 
respected and high-performance trading and charting program. We have already established a position that 
if you provide a client-side API component which runs in the address space of a program, we will not use 
your service. In addition to all of this, you are going to greatly simplify support for yourselves because your 
only responsibility is to support your client-side server executable program.

13. Automatic Updating: Another advantage to using a separate executable which provides access to your 
Data and/or Trading services is that you can build into it, automatic updating of your program files so you 
can be sure that all users are running the latest files. You do not have to rely upon outside developers to do 
any updating. Sending outside developers library files that have to be compiled into a program, is a very 
inefficient way of distributing an update. 

14. You will have the ability to include pop-up messages that you want to send your users if you have a 
separate server executable. 

15. When using a separate process to interface to your backend systems, when the client-side developer has a 
problem in their program with a memory leak or an exception, then both sides will know for certain that the 
problem is within the developers own program and not your API because your API is in a separate process. 
This is also another big advantage to using a separate process.

FIX Protocol
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The FIX Protocol was meant as a solution to some of the issues explained on this page. While for us implementing 
our own FIX message handler for sending and receiving messages is no problem at all and what we have done 
especially being that we have stringent programming standards, it can be difficult for an individual programmer 
writing something for their own use or for a small user base. 

For this reason it is clear that Data and Trading services that want to provide as much access to their services as 
possible to the average programmer, avoid the use of FIX to access their systems. Although some of them do 
support it as an alternative.

There are FIX engines out there with make integration easier to FIX, but we have found they are of poor quality, 
difficult to use, do not meet our standards, or they are prohibitively expensive. 

The other problem with FIX that we have heard is that it is not efficient for market data. Our experience in a native 
C++ program with our own FIX processing functions, is that the overhead of FIX is of virtually no significance. 
And definitely would be of no significance if a separate CPU core is used for message processing. However, we 
have no experience with using FIX on the server side serving hundreds or thousands of clients. 

The solution to these issues with FIX, is to use the open specification Data and Trading Communications (DTC) 
protocol which is documented on the DTC page.

Recommended Protocol
[Link] - [Top]
For the technical specifications which detail an ideal protocol supported by Sierra Chart, refer to the open 
specification Data and Trading Communications Protocol. 

Minimum Required Quality of Data or Trading Service for Integration

[Link] - [Top]
For Sierra Chart to undertake development effort to integrate to a Data or Trading service, the following are the 
requirements:

• The service must be consistently reliable and have a proven track record.
• The service must use a protocol-based method of integration and this protocol must be thoroughly 

documented. 
• The interface documentation needs to be up-to-date, accurate, orderly and easily accessible and found. 
• The protocol must be logically and orderly designed.
• The service must be well engineered.
• The service must be well supported.
• The service must be under active development and maintenance.
• The service must be willing to accept requests for improvements or changes and implement those which are 

regarded as critical in order to accomplish a reliable and quality integration between Sierra Chart and that 
service. 

• In the case of trading we will only work with the FIX and DTC Protocols.
• There must be no in-process API component method of integration or a DLL that we would have to create 

that runs within a separate process provided by the services provider.
• If there is not a not a direct connection to a remote server, then this is considered a negative and will require 

special consideration. 
• When requesting market data for a symbol, or submitting an order for a symbol, the symbol itself must be 

used and not some other "identifier" of some kind which has to be requested from the server ahead of time. 
The above are considered critical in order for Sierra Chart users and for Sierra Chart development to have a 
reasonable working relationship with that service and not get burdened with spending time on continuous problem 
resolutions which is very detrimental for us and for the users.

If the Data or Trading service does not meet the above requirements, but will work towards generally meeting 

http://www.fixprotocol.org/what-is-fix.shtml
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those requirements in a reasonable amount of time, then this will satisfy our requirements as well. 

And it must be understood by Trading services that an unreliable service or poorly designed interface to that 
service can and does result in financial losses. It is for this reason, that we will not accept substandard trading 
interfaces. A trading interface must be based upon the FIX or DTC Protocols. We will not accept anything else as a 
matter of policy.

*Last modified Wednesday, 22nd February, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Help/Frequently Asked Questions >> Help topic 79: Providing FIX Log to 
Support

Providing FIX Log to Support

The instructions below explain how to provide a FIX based service log to Sierra Chart support. This information 
applies approximately to version 2004 and higher.

1. It is first necessary to enable FIX logging if not already enabled. Select Global Settings >> Data/Trade 
Service Settings. Enable the option Enable FIX Logging. And enable Global Settings >> General 
Settings >> Log >> Save Message Log to File. 

If neither of these options were previously enabled, then you will not have any FIX logs at this point in 
time.

2. If Enable FIX Logging was enabled in the previous step, then reconnect to the trading server by selecting 
File >> Disconnect and File >> Connect to Data Feed to create a FIX log file with the initial data.

3. Go to the [drive]:\SierraChart\Logs folder on your system.
4. Locate the latest Message Log file or provide the log file containing the particular FIX messages with a 

Date-Time there needs to be an analysis for. The filename will be like Message Log [YYYY-MM-DD] 
[HHMMSS].log. 

5. Send the log file to [Java Script Is Required. To View The Email, enable Java Script] or attach it to a 
Support Board posting. In the case of the Support Board posting, the log file can be privately attached so it 
remains secure and so that only Sierra Chart Support can see it.

6. The timestamps at the end of each line in the FIX messages are according to the Time Zone Sierra Chart is 
set to. 

FIX Log Viewer Website

A useful parser to view FIX log data in an easy to read format is available through the FIX Parser website. 

This website is not affiliated with Sierra Chart in any way.

*Last modified Monday, 17th April, 2023.
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Introduction

[Link] - [Top]
This page documents the subject of real-time market data.

It explains what categories of data have real-time data which are included with the Sierra Chart Service Packages.

For other categories of data that the Service Packages do not directly include real-time data for, it explains how to 
obtain that data. 

Historical Data is provided for all symbols. 

There is also streaming delayed data available in Sierra Chart for futures markets. While this data is not real-time, 
it still is a streaming data which also includes market depth data. 

What Real-Time Data is Directly Included with the Service Packages

[Link] - [Top]
Refer to the image below to know what particular symbols provide real-time streaming data as part of the Sierra 
Chart Service Packages. This information applies to trials and also to the paid Service Packages. The listed 
symbols have real-time data directly provided by the Service Packages.

Regarding the red highlighted sections in the screenshot below, refer to the notes in the above screenshot for a 
description. 

So the categories which include real-time data as part of the Service Packages are as follows:

• CFD
• Cryptocurrencies (Binance, Deribit, BitMex, and others)
• Forex
• FX Indexes
• Market Stats
• CME, CBOT, NYMEX, COMEX, EUREX Exchange Futures (streaming delayed data)

Delayed streaming data is provided for CME, CBOT, NYMEX, COMEX and EUREX exchange symbols.

Real-time Futures, Equities/Stocks, Options and Cash Index Data

[Link] - [Top]
To receive real-time streaming data for Futures, Equities/Stocks, Options or Cash indexes which come from 
exchanges, you will need to connect Sierra Chart to an external supported Data and Trading service which 
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provides the particular data that you require from the particular exchanges. 

Refer to the supported Supported Data and Trading Services page for the list and complete details. Each supported 
Data and Trading service will only provide certain types of data and from certain exchanges. For example, a 
Trading service that supports futures trading is not going to provide equities/stocks or cash index or options data.

Real-time data from exchanges in almost all cases has an additional cost.

Or, to receive real-time streaming data for Futures, Equities/Stocks, Options or Cash indexes from exchanges, you 
can pay for and activate one of the Real-Time Exchange Data Feeds Available from Sierra Chart. These are Sierra 
Chart provided data feeds and are an additional cost to the Service Packages.

For a complete understanding of real-time futures data, refer to the Is Historical Real-time Futures Data Included 
page. This is an essential read. Be sure to read the page Is Historical Real-time Futures Data Included 
completely before you ask further questions about real-time futures data. 

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
In this documentation the term "copy" and "instance" have the same meaning. A copy or instance of Sierra Chart is 
an installation of Sierra Chart in its own folder which runs independent from any other instance or copy. 

With Sierra Chart, you are able to run multiple copies/instances of the program at the same time on your computer. 
The purpose of this is to be able to use more than one different Data or Trading service at the same time, access 
multiple Trading accounts if they are on different Trading Service connections, and to distribute processing load. 

The services being referred to here are the services that you select through the Global Settings >> Data/Trade 
Service Settings >> Main Settings >> Current Selected Service setting.

This can all be accomplished by running multiple copies/instances of Sierra Chart at the same time. Each one is 
located in its own folder on your computer. Only one Sierra Chart account/license is needed for this.

Although it is important to be aware that in the case of when using the Denali Exchange Data Feed from Sierra 
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Chart, this data feed can be used on its own and is also integrated with all Trading services. 

Therefore, there is no need to use multiple copies of Sierra Chart running on your system in this case. You can use 
just one single copy. For additional information about this, refer to Integration with Trading Services.

There is also the ability to run multiple copies of Sierra Chart using market data and trading functionality from a 
single Server copy of Sierra Chart. This is very useful because some Data and Trading services only only allow 
one simultaneous connection per username/account to that particular service. 

For additional information about using other copies of Sierra Chart which share the market data and trading 
functionality from a Server copy of Sierra Chart, refer to Using DTC Server for Data and Trading in Another 
Sierra Chart Instance. One purpose of this is to distribute processing load across multiple instances of Sierra Chart.

When using multiple copies of Sierra Chart, each copy of Sierra Chart needs to be located in its own folder on your 
computer. It is that simple and very reliable.

Before using this feature, it is important to be aware that it is possible in Sierra Chart to use multiple trading 
accounts within a single copy/instance of Sierra Chart, if the particular Trading service username that you are 
logged in with, supports multiple trading accounts. For more information, refer to Selecting Trade Account. In this 
particular case, using multiple copies of Sierra Chart is unnecessary. 

Although if the particular Trading service you are using does not support multiple Trade Accounts per username, 
then using multiple instances of Sierra Chart is necessary, one for each Trade Account.

Step-By-Step Instructions to Install Multiple Copies of Sierra Chart

[Link] - [Top]
To use multiple Data or Trading services or Trading accounts at the same time, you need to install additional 
copies of Sierra Chart. The Sierra Chart licensing allows you to do this. In this way, you will have full access to all 
the capabilities each service provides.

You can also configure each copy of Sierra Chart to use the same Trading service but a different Trading service 
account. Multiple copies of Sierra Chart can be run at the same time if each copy is installed to and running from a 
different folder on your computer. Follow the instructions below to do this:

Installing multiple copies of Sierra Chart is also useful for distributing processing load.

1. Download and install a second copy of Sierra Chart to "C:\SierraChart2\" or whatever unused folder you 
want to use. Download Sierra Chart from the Download page.

2. If you want to copy settings from an existing installation of Sierra Chart to a new installation, refer to help 
topic 15.

3. Start the second copy of Sierra Chart in that new installation folder. On your desktop you will notice a 
shortcut icon to the new installed copy of Sierra Chart. The icon name will have the folder you installed 
Sierra Chart to. You can use that icon to easily start Sierra Chart. You may also want to rename it to a more 
useful name.

4. Login with your same Sierra Chart Account Name and password that you used with the original 
installation. You can also use another Sierra Chart account if you wish.

5. Configure the second copy of Sierra Chart to the Data or Trading Service you want to use it with, by 
following the setup instructions for the Data or Trading Service you will be using.

6. It is essential that every copy of Sierra Chart that you have installed on your system uses a different Global 
Settings >> General Settings >> Paths >> Data Files Folder. They cannot use the same Data Files 
Folder. Otherwise, there will be conflicts, and unusual behavior that we will not provide support for. Verify 
that each copy of Sierra Chart uses a separate Data Files Folder. Do not pay any attention to any 
information you may find on the Support Board that mentions using the same Data Files Folder. Do not do 
this. It is no longer supported at all. You are going to create trouble for yourself and for us. By default, 
each copy of Sierra Chart will use a separate Data Files Folder, so there is nothing special to do in this 
regard. If you inadvertently or deliberately, used the same data folder, that will corrupt the files in this 
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common data folder, and the chart data files in that folder will have to be deleted.
7. By running multiple copies of Sierra Chart at the same time, you can connect to multiple Data or Trading 

services or service accounts at the same time. You can install as many copies of Sierra Chart as you need. 
Each one needs to be in its own folder.

8. To share data from the data feeds of the multiple copies of Sierra Chart that you have installed and are 
running, with other copies/instances of Sierra Chart, refer to the Using DTC Server for Data and Trading in 
Another Sierra Chart Instance page.

9. A unique name on the title bar of the main window of each instance of Sierra Chart you are running can be 
set. Do this through Global Settings >> General Settings >> GUI >> Custom Title Bar Name.

Working with Multiple Trade Accounts

[Link] - [Top]
There are two methods to work with multiple trade accounts in Sierra Chart. 

If the Trading service Sierra Chart is connected to, supports multiple trading accounts on the connection, then you 
can choose among those through the Trade Window. This is when there are multiple accounts which are associated 
with the same login you are using in the Global Settings >> Data/Trade Service Settings.

To select among these Trade Accounts, refer to Selecting Trade Account. 

If you are working with completely different Trading services or different logins/connections to the same Trading 
service, then for each of those connections, you need to install a separate installation of Sierra Chart. For 
instructions to do this, refer to Step-By-Step Instructions to Install Multiple Copies of Sierra Chart.

In this second case you would then have access to the different Trading accounts through each installation of Sierra 
Chart separately. 

*Last modified Monday, 03rd June, 2024.
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Introduction
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Sierra Chart offers a high quality real-time and historical Forex and CFD (Contract for Difference) Data service. 

The service is supported by redundant data servers and advanced real-time server software. All maintained and 
developed by Sierra Chart. A large number of Forex pairs and CFDs are available. 

Historical Daily and Intraday data is provided.

Detailed data for Intraday charts is available back to December 2007.

CFD stands for Contract For difference. CFDs provide market data for indexes of 12 stock exchanges around the 
world, Crude oil, Gold, Silver, Platinum, Palladium, Natural Gas, Copper, Bund, and US dollar index markets. 
These are not futures contracts but can be used as an alternative to them. The prices that these CFD symbols 
provide will not exactly match the futures contract price or the cash index price in the case of stock indexes, but 
they will be close.

What is Included

[Link] - [Top]
• Streaming Real-Time Data: Yes.
• Historical Intraday Data: Yes. Available back to December 2007. For at least the past 2 Years, the historical 

Intraday data is tick by tick. Prior to that the historical Intraday data is in 4 second time frame units.
• Historical Daily Data: Provided by Sierra Chart. The data is sourced from FXCM. The opening price of 

each Daily bar begins at 5 PM US Eastern time. The number of years of history available depends upon the 
symbol. For symbols which are not listed in File >> Find Symbol, the historical Daily data is downloaded 
from the Sierra Chart Historical Daily Data service. 

• Historical Bid Trade Volume and Ask Trade Volume: Yes. 
• Live Trading Services: No. For Forex and CFD trading use the LMAX Trading Service service.
• Simulated Trading: Yes.
• Order Types Supported: All.
• Server Managed OCO (Order Cancels Order): No.
• Automated Trading (applies to Live or Simulated): Yes.
• Market Depth Data: No. For market depth data for the Forex markets, and also various other markets like 

equity index, precious metals, and oil, use the Delayed Exchange Data Feed which provides delayed futures 
data. This data feed provides market depth data.

• Integrated with other Data and Trading Services in Sierra Chart: Yes
• Efficient Market Data with Processing on Background Thread: Yes.

Setup Instructions
[Link] - [Top]

1. Select Global Settings >> Data/Trade Service Settings on the menu.
2. In the Service list box, select SC Data - All Services. Additionally, the Sierra Chart Real-time and 

Historical Forex/CFD Data Service is integrated with all the other Trading services Sierra Chart supports 
meaning this data is still accessible when using those Trading services in Sierra Chart. 

3. Press OK.  

4. Select File >> Connect to Data Feed.
5. If there are messages added to the Message Log indicating a problem connecting to the Data server, or you 

cannot connect, then refer to Help Topic 1.2.
6. To open a Historical or an Intraday chart, select File >> Find Symbol on the menu. Select a symbol from 

the CFD or Forex lists. This service provides historical and real-time data only for the symbols in those 
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lists. To open a chart, press the Open Intraday Chart or Open Historical Chart button to open the type 
of chart you want. 

7. Continue with Step 3 on the Getting Started documentation page.

Symbols
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For a list of symbols you can use with the Sierra Chart Real-Time and Historical Forex and CFD Data 
Service, select File >> Find Symbol in Sierra Chart. The symbols are in the Forex and CFD lists. Any other 
symbols listed are provided by other Sierra Chart data services.

With Intraday charts you can appended various suffixes like -BID or -BIDASK to the symbol when opening it 
from File >> Find Symbol. In the case of -BIDASK, the real-time processed data will include the Bid and Ask 
prices in the chart bars rather than just the average of the Bid and Ask. This symbol suffix cannot be used with 
Historical Daily charts. For the documentation for all of the available suffixes, refer to the Data Recording Modes.

Keep in mind if you do not use the symbol suffix, -BIDASK, you will always still see the current Bid and Ask 
displayed in a chart along the top line of the chart and you can enable Trade >> Draw DOM Graph on Chart, to 
get the Bid and Ask lines graphically drawn on the right side of the chart. Or you can enable Chart >> Show Bid 
and Ask Lines to get the Bid and Ask lines also drawn on the chart, but with less detail.

For a complete list of symbols for Historical Charts, refer to the Historical Daily Forex Symbols page. The ^ 
character does not need to be entered, although it can be. The symbols are 6 letters each. More than 10 years of 
Historical Daily data is available.

Currency pairs are written by concatenating the ISO currency codes (ISO 4217) of the base currency and the 
counter currency, separating them with a slash character. Often the slash character is omitted. A widely traded 
currency pair is the relation of the euro against the US dollar, designated as EURUSD. The quotation EURUSD 
1.2500 means that one euro is exchanged for 1.2500 US dollars.

Forex/CFD Market Data and Data Recording Modes
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The Forex and CFD markets only provide Bid and Ask prices. There are not last trade prices provided from the 
source data feeds. This is typical of these types of markets. The Bid and Ask spread that you see, is set by the data 
feed source. The primary Forex and CFD data feed we offer is from FXCM. 

Therefore, by default the price bars and last trade prices you see in a Forex or CFD chart are based on the midpoint 
or average of the Bid and Ask quotes .

For example, when using the symbol EURUSD, the values of the price bars and last trade price will be based on 
the midpoint or average of the Bid and Ask quotes.

To see the full precision of the Bid and Ask prices, to understand the resulting average value, increase the number 
of decimal places for the Price Display Format for the chart. 

There are several other Data Recording Modes which can be used by appending a suffix to the symbol when 
opening a chart. They are as follows:

• Symbol-BID: Example: EURUSD-BID
• Symbol-ASK: Example: EURUSD-ASK
• Symbol-BIDASK: Example: EURUSD-BIDASK

For complete details, refer to Data Recording Modes.

The Date and Time for each bar the chart is the starting time of that bar. For more information, refer to Time Scale 
on the Working with Charts page.
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Volume Data for Forex and CFD Markets
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Since there is no central exchange for the foreign exchange markets or CFD (contract for difference) markets, 
generally there is no volume data available in these markets. 

However, in the case of Intraday charts, Sierra Chart is able to provide volume data. The method by which Sierra 
Chart uses to provide the volume data is based upon the number of Bid and Ask price changes that are received 
from the particular Forex and CFD quote provider. For the Sierra Chart Forex/CFD Data Service, the data feed 
comes from FXCM.

For every price change, the volume is incremented by 1. Therefore, it is not a true measure of actual trading 
volume. It only provides an indicative measure. 

Bid Trade Volume (Bid Volume) and Ask Trade Volume (Ask Volume) are also provided by Sierra Chart for these 
markets. When there is a change with the Bid and Ask prices, if the prices have risen, then Ask Trade Volume is 
incremented by 1. If the prices have declined, then Bid Trade Volume is incremented by 1.

Historical Daily Data Session Times
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The Session Times for the Historical Daily data provided by the Sierra Chart Real-time and Historical Forex/
CFD Data Service cannot be changed. The opening time for a Daily chart bar is 17:00:00 US Eastern time. The 
ending time for a Daily chart bar is 16:59:59.999 US Eastern time.

Therefore, in historical Daily charts, the Time Zone for these charts must always be a US time zone. Otherwise, 
there can be an issue where the high and low for the last displayed bar is not correct. 

Live Forex Trading
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When using the SC Data-All Services Service within Sierra Chart, the Forex and CFD data is provided by FXCM. 

If you want to do live Forex and CFD trading, then refer to the LMAX Trading Service page for instructions. 

Alternative to Futures Data
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When you require cash index data and you do not want to pay extra for the real cash index data which is provided 
from the Sierra Chart Exchange Data Feed, then the Sierra Chart Real-Time and Historical Forex / CFD Data 
Service is an alternative.

This service provides real-time data for the cash prices for most major equity indexes, gold, silver and oil.

Below is a table of the equivalent Sierra Chart Real-Time and Historical Forex / CFD Data Service symbols 
for major equity indexes, gold, silver and oil.

The below symbols are listed in File >> Find Symbol >> CFD - FXCM.

SC Forex Data Symbol Equivalent To 
GER30 FDAX EUREX (German DAX index)
US30 $DOWI (Dow 30 Industrials)
NAS100 $IUXX (NASDAQ 100 index)
SPX500 $INX (S&P 500 index)
UKOil Brent Crude Oil (BRN) ICE
USOil Crude Oil WTI (CL) CME
Bund FGBL EUREX
XAUUSD Spot Gold
XAGUSD Spot Silver
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SC Forex Data Symbol Equivalent To 
GER30 FDAX EUREX (German DAX index)
US30 $DOWI (Dow 30 Industrials)
NAS100 $IUXX (NASDAQ 100 index)
SPX500 $INX (S&P 500 index)
UKOil Brent Crude Oil (BRN) ICE
USOil Crude Oil WTI (CL) CME
Bund FGBL EUREX
XAUUSD Spot Gold
XAGUSD Spot Silver

*Last modified Wednesday, 10th May, 2023.
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Introduction

[Link] - [Top]
The Sierra Chart Historical Data Service provides Historical Daily Data (for charts with a bar period of 1 Day 
and greater) and Historical Intraday data for Sierra Chart. 

The Sierra Chart Historical Data Service is a historical data only service. It does not provide streaming real-time 
or streaming delayed data. When the charts are updated, they will be up-to-date within 10 to 15 minutes of the 
current prices. 

Historical tick by tick Intraday data is also provided for most of the futures exchanges and for US stocks (NYSE, 
AMEX, NASDAQ).

The Sierra Chart Historical Data Service is included with the Standard and Advanced Sierra Chart Service 
Packages. 

The Sierra Chart Historical Data Service can be used on its own for Historical Daily and Intraday charts. Or, for 
Historical Daily chart data to use with a Trading service you are using Sierra Chart with, which does not provide 
Historical Daily chart data. 
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This service is fast and reliable. 

If you require real-time data it is recommended to use one of the Real-Time Exchange Data Feeds Available from 
Sierra Chart.

For Forex and CFD historical and real-time data, use the Sierra Chart Realtime and Historical Forex/CFD Data 
Service.

The historical Intraday data from this service can be replayed. 

Daily Data Download Limit
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With the Sierra Chart Historical Data Service there is a limitation on the number of Historical Daily data 
requests per month. This is because the service provider we use charges per query. 

The limitation for the number of Historical Daily data requests is 30,000 per month. This applies primarily to 
Historical Daily data requests only and not historical Intraday data requests.

If you exceed this limit, then the reason for this is given in the Window >> Message Log. 

        Max downloads per month exceeded. Downloads = ###. Monthly Limit: 
#####. 
        
Although historical Intraday data requests for some less common markets are also included in these counts. For 
Continuous Futures Contract charts, there are multiple data requests made when the initial data is downloaded.

To increase the number of Historical Daily data downloads per month, go to the Services Activation page and the 
Additional Historical Daily Data Downloads section.

To see the number of queries you have for the month, go to Additional Historical Daily Data Downloads. 

What is Included
[Link] - [Top]

• Streaming Real-Time Data: No.
• Historical Intraday Data: Yes. 

Tick by tick data for futures contracts on the CME/NYMEX/COMEX/CBOT begins at 2011. Prior to this 
the CME/NYMEX/COMEX/CBOT data is in 1 minute units and begins at June 2008. 

Tick by tick data for futures contracts on the ICE begins at 2013. Prior to this the ICE data is in 1 minute 
units and begins at June 2009. 

Tick by tick data for futures contracts on the EUREX begins at 2013. Prior to this the EUREX data is in 1 
minute units and begins at 2010. 

At least 180 days of historical tick by tick data is provided for US stocks. Usually there is 1 year of tick by 
tick data available. Prior to this the US stock data is in 1 minute units and begins in 2008. 

Historical Intraday data goes back to 2014 for the BMF/B3. Tick by tick data begins in 2016. 

For other futures contracts and cash index symbols, tick by tick data begins at 2013. 

Unless otherwise noted, the amount of historical data available in 1 Minute units depends upon the symbol 
and is at least back to 2010 so long as the symbol traded back that far in time. For some symbols there is 
more historical data available.
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• Historical Daily Data: Yes. The number of years available depends upon the symbol. For US equities and 
US cash indices, the data is as far back as 1980, or a later date if trading began later for the symbol. For US 
commodity futures, the data is as far back as 1970, or a later date if trading began later for the symbol.

• Historical Bid Trade Volume and Ask Trade Volume: Yes. The amount of historical data that has Bid 
Trade Volume and Ask Trade Volume depends upon if the historical data is tick by tick. Refer to 
Historical Intraday Data above.

• Live Trading Services: No.
• Simulated Trading: Yes.
• Order Types Supported: All
• Server Managed OCO (Order Cancels Order): No.
• Automated Trading (applies to Live or Simulated): Yes.
• Efficient Market Data with Processing on Background Thread: Yes.

Integration with Trading Services
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The Sierra Chart Historical Data Service provides both historical Daily and Intraday data.

The historical Daily data with this service is seamlessly integrated with most of the Trading services supported by 
Sierra Chart. 

The quality and reliability of the historical data with this service is generally much higher than the historical Daily 
data provided by the supported Trading services, assuming they provide historical Daily data.

For some of the supported Trading services, the historical Intraday data provided with the Sierra Chart Historical 
Data Service , is integrated with the Trading service. However, the data is delayed. Therefore, the most recent 10 
to 15 minutes of historical Intraday data will still come from the Trading service. To ensure the delayed historical 
data from the Sierra Chart Historical Data Service is used, enable Global Settings >> Data/Trade Service 
Settings >> Allow Support for Sierra Chart Data Feeds. 

To use a Sierra Chart data service which provides non-delayed historical Intraday data and real-time data, you need 
to use one of the Real-Time Exchange Data Feeds Available from Sierra Chart instead.

The Sierra Chart Historical Data Service can be used completely on its own. If you are using another supported 
Data and Trading service, you may want to install another copy of Sierra Chart on your system to access the full 
amount of Historical Daily and Intraday data this service provides.

Setup Instructions

[Link] - [Top]
1. The Historical Daily data with the Sierra Chart Historical Data Service is fully integrated with all of the 

supported Trading services as required. There is nothing more that needs to be done to use the Historical 
Daily data from this service. 

2. If you want to use both the Historical Daily and Intraday data provided by the Sierra Chart Historical 
Data Service on its own or independently from another Data or Trading service you may be using, 
continue with the following steps. 

3. Optional: If you are using another Data or Trading service, you may want to install a second copy of Sierra 
Chart set to use the Sierra Chart Historical Data Service specifically. Refer to the instructions on the 
Multiple Services page to install another copy of Sierra Chart before continuing with the below steps. 

4. Select Global Settings >> Data/Trade Service Settings on the menu. 
5. Set the Current Selected Service to SC Data - All Services. Refer to the image below. 
6. If you are a user of either of the Real-Time Exchange Data Feeds Available from Sierra Chart and you also 

want to receive real-time data, then enable Allow Support for Sierra Chart Data Feeds. 

If you are using the Sierra Chart Exchange Data Feed in another running instance of Sierra Chart and only 
paying for one real-time connection, then uncheck this option to avoid unnecessary connections to the real-
time data server which would fail because only one connection is allowed or could prevent the other 
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instance of Sierra Chart from receiving the real-time data.
7. If you want the historical data which is downloaded to be tick by tick, then set the Common Settings >> 

Intraday Data Storage Time Unit to 1 Tick.
8. Press OK to close the Data/Trade Service Settings window. 

9. To open a chart, select File >> Find Symbol on the menu. Either select the symbol from the Available 
Symbols list or look up the symbol in the Sierra Chart Historical Data Service Symbols Lists and manually 
type it into the Selected Symbol text box.

10. Stock symbols are not included in the Available Symbols list. You have to manually type a stock symbol 
into the Selected Symbol box. 

11. Press Open Intraday Chart to open an Intraday chart. Press Open Historical Chart to open a Historical 
Daily chart.

12. Expired Futures Contracts: Expired futures contracts can be used. Select File >> Find Symbol. From the 
symbol lists, select one of the symbols for the particular futures market you want to get a chart of. Modify 
the month code and the two digit year to what you require in the Selected Symbol box. And then open the 
chart.

13. If you have changed to the SC Data - All Services Service from another selected Service in Sierra Chart, 
the symbols may be different for this Service as compared to the other Service you have been using. 
Therefore, you may need to update the symbols of the existing charts you have open to match, for them to 
receive data from the SC Data - All Services Service. 

In the case of futures contract symbols, you need to use the Edit >> Translate Symbols to Current 
Service command to automatically translate the symbols. 

For other types of symbols, refer to the Changing the Symbol of a Chart instructions. 
14. Information: Data for Historical Daily charts is downloaded when you open them, when a new trading day 

begins, and at least every 24 hours. 
15. Data for Intraday charts is downloaded when you open them. When connecting to the data feed with File 

>> Connect to Data Feed. The historical data is delayed by 10 to 15 minutes based on exchange rules. In 
other words it will be behind from 10 to 15 minutes from the current time if the market is currently open. 
For futures it will be 10 minutes. 15 minutes for stocks. 

You can have the Intraday charts not receiving real-time data from one of the Real-Time Exchange Data 
Feeds Available from Sierra Chart periodically update by setting Global Settings >> Data/Trade Service 
Settings >> Service Settings >> Intraday Download Interval for Non-Real-time Symbols (min) to the 
interval in minutes you want to have them periodically updated. Setting this to 0 will prevent automatic 
updating. The lowest it can be set is 20 minutes.

Included Markets
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New York Stock Exchange (NYSE)
NYSE Market (AMEX)
NASDAQ
FINRA
Chicago Mercantile Exchange (CME)
Chicago Board of Trade (CBOT)
CME COMEX
New York Mercantile exchange 
(NYMEX)
CBOE Futures Exchange (CFE)
Kansas City Board of Trade (KCBT)
Minneapolis Grain Exchange (MGEX)
ICE Futures US
ICE Futures Europe
Eurex
LIFFE
Euronext Futures
Worldwide Futures Exchanges
US Mutual Funds
Canadian Equities Exchanges
S&P Indices
Dow Jones Indices
NASDAQ Indices
SIMEX (SGX)
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End of Day Update Times

[Link] - [Top]
For all exchanges unless otherwise noted, the update time for Historical Daily data for the current days data for the 
symbol will be after the market closes for them. 

SIMEX symbols are updated Monday through Thursday at around 8PM US central time. Friday's prices will not 
update until Monday night due to SIMEX licensing restrictions. 

Sierra Chart provides real-time data for some exchanges and delayed data for those exchanges as well. For 
continuously updating Historical Daily Charts, use the Denali Exchange Data Feed or the Delayed Exchange Data 
Feed. 

Sierra Chart Historical Data Service Does Not Provide Real-Time Data
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The Sierra Chart Historical Data Service documented on this page does not provide real-time streaming data or 
delayed streaming data.

Therefore, when Global Settings >> Data/Trade Service Settings >> Service is set to SC Data - All Services, 
real-time streaming data will not be received for the symbols of the Sierra Chart Historical Data Service unless 
you are using one of the Real-Time Exchange Data Feeds Available from Sierra Chart or the Delayed Exchange 
Data Feed which provide streaming delayed data.

When the Service in Sierra Chart is set to SC Data - All Services, then this Service combines multiple services 
including the Sierra Chart Historical Data Service. 

For information about real-time futures data, refer to Futures Data.

Open Interest Data
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With the Sierra Chart Historical Data Service, the Open Interest value for a day for a symbol is not provided until 
approximately 24 hours after the close of that trading day.

So you will not see Open Interest in the chart for the recent trading day when using the Open Interest study, until 
that time.
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Futures Month Codes
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The following table lists the Month Codes for futures symbols. These are standard Month Codes established and 
standardized by futures exchanges.

Month Name Month Code
January F
February G
March H
April J
May K
June M
July N
August Q
September U
October V
November X
December Z

Charting Total Volume and Open Interest
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Follow the below instructions to create a Historical Daily chart which shows total Volume and Open Interest 
among all futures contracts for a particular futures market.

These instructions only apply when using the Sierra Chart Historical Data Service or if the Trading service you are 
using, uses this service for Historical Daily data.

1. For futures contracts, the Volume and Open Interest reported for a specific futures symbol, are for that 
specific futures symbol when using the Sierra Chart Historical Data Service.

2. To get total Volume and Open Interest for all the contracts for the underlying futures symbol in a Historical 
Daily futures contract chart, set the option Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Download Total Volume for All Contracts for Futures Daily Data to Yes. After changing 
this setting it is necessary to re-download the data in the affected charts with Edit >> Delete All Data and 
Download. 

3. This setting applies only to Historical charts. For Intraday charts, the volume is also for the specific futures 
symbol of the chart and cannot be changed to all contracts for the underlying futures symbol. 

4. Note: When Download Total Volume for All Contracts for Futures is enabled, you may not receive 
volume data for the current day. 

5. Select File >> Find Symbol.
6. Locate in the list the particular futures contract you want to open a chart for.
7. Press the Open Historical Chart button.
8. Add the Volume and Open Interest studies to the chart following the Adding/Modifying Chart Studies 

section.
9. You should see Volume and Open Interest for all contract months. If not, then re-download the data in the 

chart with Edit >> Delete All Data and Download.
10. Open Interest data is not available for the current day and for the prior day it may not be finalized. If there 

any missing or incorrect Open Interest values in a Historical Daily chart, then right-click on the chart from 
the date you want to start a download from and select Delete and Download Data. 
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Introduction
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Sierra Chart offers the Denali Exchange Data Feed which provides real-time data from multiple exchanges. This 
data feed can be used with or without the Trading services that Sierra Chart supports. Historical Daily and Intraday 
market data is provided with this data feed.

The Denali Exchange Data Feed supports Real-Time data for the exchanges listed in the Supported Exchanges 
section.

The Denali Exchange Data Feed would only be used if you require real-time data. If you only require historical 
data, then use the Sierra Chart Historical Data Service instead. 

Additionally, when using any Sierra Chart Service Package, the Delayed Exchange Data Feed is provided at no 
extra cost.
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All Sierra Chart data feeds are high quality and low latency data feeds that provide tick by tick data.

For CME Group and EUREX futures data, these data feeds set a very high standard for market data because they 
provide unfiltered data and provides 100% accurate Bid Volume and Ask Volume.

For more information on the Denali Exchange Data Feed, including Setup Instructions, refer to the Denali 
Exchange Data Feed page.

What is Included
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• Streaming Real-Time Data: Yes.
• Market Depth Data: For futures markets only. In the case of the CME Group exchanges, to receive 

market depth data, you need to activate an exchange which includes market depth data. If you activate the 
Full CME Group without market depth, then you will not receive market depth data for any CME symbols 
within Sierra Chart.

• Historical Intraday Data: Yes. Tick by tick data for popular futures contracts on the CME begins at 2011. 

Prior to this the CME data is in 1 minute units and begins at June 2008. 

Tick by tick data for popular futures contracts on the ICE begins at 2013. Prior to this the ICE data is in 1 
minute units and begins at June 2009. 

Tick by tick data for popular futures contracts on the EUREX begins at 2013. Prior to this the EUREX data 
is in 1 minute units and begins at 2010. 

At least 1 Year of historical tick by tick data is provided for US stocks. Prior to this the US stock data is in 
1 minute units and begins in 2008. 

For other futures contracts and cash index symbols, tick by tick data begins at 2013. Unless otherwise 
noted, the amount of historical data available in 1 Minute units depends upon the symbol and is at least 
back to 2010 so long as the symbol traded back that far in time. For some symbols there is more historical 
data available.

• Historical Daily Data: Yes. The number of years available depends upon the symbol. At a minimum there is 
going to be 15 years of data so long as the symbol traded back that far in time.

• Historical Bid Trade Volume and Ask Trade Volume: Yes.. 100% accurate for CME futures markets. The 
amount of historical data that has Bid Trade Volume and Ask Trade Volume depends upon if the historical 
data is tick by tick. Refer to Historical Intraday Data above.

• Historical Futures Spread Data: Yes for the CME. This data begins September 2015.
• Options Data: Futures options data available for the CME.
• Combining of Sub-trades into Exchange Reported Original Summary Trade: Supported for the CME 

futures symbols.
• Tick by tick unfiltered data feed.
• Full unfiltered market depth data direct from the exchanges. Market depth data is not provided for US 

equities. Up to 500 levels for CME markets (to be released in August 2019).
• High precision market depth data delivery with millisecond time stamping for CME markets. This is 

necessary for advanced market depth analysis within Sierra Chart. This is not supported with any other data 
feed.

• Low latency. Data servers are located in the Equinox Cermak Road Chicago data center.
• Direct CME FIX data feed integration at our backend.
• Our own high-performance hardware using Solid State Drives for rapid historical data delivery.
• Seamless integration with the trading service you are using. There is no need to run a second copy of Sierra 

Chart or use any special settings.
• Exchange traded spreads for CME markets are supported.
• Uses DTC Protocol.
• Efficient Market Data with Processing on Background Thread: Yes.
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Integration with Trading Services
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The Denali Exchange Data Feed supports full and seamless integration with all supported Trading services:

• Interactive Brokers Trading Service
• Rithmic Trading Platform Service
• Teton Order Routing Service
• CQG Trading Platform service

This seamless integration means that when you activate one of the Sierra Chart Exchange Data Feeds on your 
Sierra Chart account, the charts and Trade DOM windows will receive this data feed for any symbol that this data 
feed provides data for, if you have activated the exchange the symbol trades on and if Sierra Chart has defined 
symbol remapping for that symbol for the particular Trading service you are using.

Therefore, when using your Trading account with Sierra Chart, the market data will come from the Sierra Chart 
provided data feed.

In the case of real-time CME Group data, you either need to follow the instructions below or the Connecting Only 
Once a Month to Trading Account to Support CME Group Exchange Fees instructions in order to receive data at 
the reduced exchange fee for non-professionals. For more information, refer to Understanding Accessing Data 
From CME. 

Follow the instructions below for this Trading service integration with the Denali Exchange Data Feed:

1. Within Sierra Chart, select Global Settings >> Data/Trade Service Settings on the menu.
2. Ensure that the Current Selected Service is set to the Trading service that you are using. It can be one of 

the supported Trading services 

3. In the list of Service Settings for the selected Service, make sure they are all configured according to the 
set up instructions for the selected Service. Refer to Data and Trading Services for instructions for each 
service. 

4. Sierra Chart must be connected to a Live funded futures trading account to authorize the CME, CBOT, 
NYMEX, COMEX real-time data if you are using one or more of the CME, CBOT, NYMEX, COMEX 
nonprofessional exchange fees. 

5. Select Common Settings from the menu.
6. Set the Allow Support for Sierra Chart Data Feeds option to Yes.
7. Press OK.
8. Reconnect to the data feed with File >> Disconnect and File >> Connect To Data Feed commands on the 

menu. 
9. To change symbols of existing charts in your open Chartbooks to the symbols used by the connected 

Trading service, select Edit >> Translate Symbols to Current Service. This command requires an up-to-date 
version of Sierra Chart.

There is no other special configuration required and no need to use a separate copy of Sierra Chart on your system. 
The symbols you will use to receive market data are the same symbols that your Trading service uses (File >> Find 
Symbol).

For proper data feed mapping it is necessary to use the symbols you see listed in the Find Symbol window for the 
connected Trading service. There is an automatic internal mapping between the Trading service symbols and the 
Sierra Chart data feeds.

You will know that a Sierra Chart data feed is being used when you see an [M] indicator after the Symbol on the 
top line of the chart or Trade DOM. Refer to the image below. 
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When using a sub-instance of Sierra Chart through File >> New Instance, you will not see the [M] indicator, but 
this data feed is still being used for the symbol as long as you do see the [M] indicator for the same symbol in the 
main instance of Sierra Chart.

If you do not see the [M] indicator, then Update the Symbol Settings. Also be aware that to receive CME data at 
reduced exchange fees for non-professionals, you must be connected to a live funded trading account. This is 
another reason why you may not see the [M].

Another possibility for not seeing the [M] indicator is that the internal mapping has not been set up for the symbol. 
If you expect to see the [M] and do not, then contact Sierra Chart Support.

For symbols which are not supported by the Sierra Chart Exchange Data Feed or for symbols on an exchange you 
have not activated on your Sierra Chart account, the data will be received from the Trading service you are 
connected to.

If you pay separately to your Trading service for market data, you can unsubscribe from the market data that you 
are now receiving through the Sierra Chart data feed.

Connecting Only Once a Month to Trading Account to Support CME Group Exchange Fees

[Link] - [Top]
This section explains connecting Sierra Chart once a month to your live Trading service to meet CME Group 
market data rules for non-professionals. 

If you always want Sierra Chart to be connected to your Trading service and want to have the Denali Exchange 
Data Feed integrated with that service, then it is not necessary to perform the steps in this subsection. In this last 
case, follow the Integration with Trading Services instructions instead.

If you are considered a non-professional by the CME Group and want to take advantage of the lower-priced CME 
Group exchange fees and setting the Global Settings >> Data/Trade Service Settings >> Current Selected 
Service in Sierra Chart to SC Data - All Services, or you want to connect to a simulated Trading account instead 
of your live Trading account, then at least once a month you need to connect Sierra Chart to your Live Trading 
account just for a few seconds and then change the Current Selected Service back to your previous setting.

If you are using services like Top Step Trader, Earn 2 Trade, One Up Trader, LeeLoo, UProfit, Apex, and other 
trading evaluator accounts, these are not considered a Live funded trading account according to CME Group rules. 
You must use the Easy Solution method to authorize the CME Group real-time data.

This check is necessary one time each month to verify you have a Live funded trading account which is required 
by the CME to receive the real-time CME data at the lower-priced exchange fees for non-professionals.

You will then be able to receive the real-time CME Group data for the next 30 days. This check can be any time 
during the month to authorize the data for 30 days and then it needs to be done 30 days later.

Follow the instructions below to perform this check:

1. Select File >> Disconnect.
2. Select Global Settings >> Data/Trade Service Settings.
3. Set the Current Selected Service setting to your Trading service. Refer to the Supported Data and Trading 

Services section for links to complete instructions for connecting to each of the supported Trading services. 
Make sure you are connecting Sierra Chart to your Live Trading account.

4. Press OK.
5. Select File >> Connect to Data Feed. It is normal due to symbol differences that the charts will show a 

Symbol is Unknown message and will not update. It is important to not change the symbols of the charts 
as this is not necessary during this process.

6. Wait for 10 seconds, then select Global Settings >> Data/Trade Service Settings.
7. Set the Current Selected Service back to the selection it was set to prior to starting this process. Be sure to 

select the A button to the right of the selection and enter any other necessary information for the connected 
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service.
8. Press OK.
9. Make sure Sierra Chart is connected to the data feed with File >> Connect to Data Feed.

The symbols of the charts and Quote Boards must use the symbols in File >> Find Symbol for them to update. To 
change the symbol of an existing chart, refer to Changing The Symbol of a Chart or Trade DOM.

You will now be able to receive the real-time CME Group data.

Understanding Sierra Chart Data Feeds Pricing and Automatic 
Renewal

[Link] - [Top]
There are 2 components to the costs for the Sierra Chart Data Feeds.

1. The Market Data Feed itself which is prorated based upon when the data feed is activated within the 
month. Therefore, if you activate the market data feed in the middle of the month, then the cost will be 50% 
of the standard cost for the market data feed.

2. The Exchange Fees. These are billed in full each month no matter when they are activated. If you activated 
an exchange on the last day of the month, you will be billed for a full month for it. Therefore, if the 
exchange fee is 115.50 USD and you activated it on the last day of the month, you will be billed 115.50 on 
that last day of the month and billed 115.50 on the next day when the new month begins (as long as the 
exchange is still activated). Be sure to keep this in mind before activating an exchange near the end of the 
month.

Right at the end of the current month, any of the data feed options that you have activated, will be automatically 
renewed as long as your Services Balance is high enough to cover all of the data feed options you have activated 
on your account. Therefore, you will be billed in full for the market data feed and exchange fees for that month.

If the Services Balance on your account is not high enough to cover these costs, then all of the data feed options 
will be canceled and your data feed will be deactivated just before the beginning of the next month. There is no 
harm if this happens. 

In this case you just need to add additional funds to your Services Balance and reactivate the real-time data feed 
connection and Exchanges you had previously on the Recurring Services page. 

Near the end of each month, if you have any data feed options for one of the Sierra Chart Data Feeds set to 
automatically renew, including exchanges, and there is an insufficient balance on your Sierra Chart account, you 
will be notified by email and also through a notification message when you start Sierra Chart, indicating the 
amount of money that needs to be added to your Services Balance to cover those services for the next month.

In the case of when the data feed has been deactivated at the end of the current month, and you no longer need it, 
Sierra Chart will automatically receive the updated settings as long as you are running a current version. Although 
you may have to restart Sierra Chart to prevent Sierra Chart from trying to use the Sierra Chart Data Feed which it 
will not be able to access. Otherwise, this will prevent the real-time data from being used from your Trading 
service if you are using a supported Trading service.

To add additional funds/money to your account, go to the Additional Services Payment page.

Sierra Chart Usage Time is Separate from Exchange Data Feed Costs

[Link] - [Top]
The costs for the Sierra Chart Data Feeds, are separate from Sierra Chart usage time. We do not earn any money 
on the data feed. It is provided at cost.

Therefore, you also need to Activate Services which allows you to use Sierra Chart itself.

Two Connections Maximum for Non-Professionals for CME Group 
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Data

[Link] - [Top]
The CME Group only allows someone paying the nonprofessional exchange fees to be able to receive the real-time 
CME market data feed, on no more than two computer systems/devices at the same time. Exchange fees have to be 
paid for each system you are receiving data on at the same time. You can receive data on two systems at the same 
time with the Denali Exchange Data Feed by paying the exchange fees twice. This has to be requested through an 
account support ticket. 

To receive data on more systems means that you are considered a professional and you have to pay exchange fees 
for each system (3 or more). 

If you are receiving the CME Group data from different vendors, as a nonprofessional you can receive data on up 
to two systems from each vendor and still be considered a nonprofessional. So you could receive data on four 
systems at the same time and still be considered a nonprofessional by using two different vendors. In this case if 
you are using two different vendors and receiving data from them on two systems each, you will be paying a total 
of four exchange fees. 

Using Trading Service Provided Data Feed

[Link] - [Top]
To use the data feed provided by your Trading service and not a Sierra Chart Data Feed, you need to set Global 
Settings >> Data/Trade Service Settings >> Common Settings >> Allow Support for Sierra Chart Data 
Feeds to No.

After changing the Allow Support for Sierra Chart Data Feeds setting, reconnect to the data feed with the File 
>> Disconnect and File >> Connect To Data Feed commands on the menu.

It is also possible to share the data from the Trading service to another instance of Siera_Chart. For more 
information refer to the Using DTC Server for Data and Trading in Another Sierra Chart Instance feature.

Behavior When Lost Connection to Trading Service When Using A 
Sierra Chart Data Feed

[Link] - [Top]
When Sierra Chart is connected to a Trading service as explained in the Integration with Trading Services section 
and you are using one of the Sierra Chart Data Feeds, then this section explains the behavior when Sierra Chart 
loses the connection to the external Trading service.

When the connection is lost to the external Trading service, this is going to be indicated in the Window >> 
Message Log. The Message Log may or may not open in this case. So long as Reconnect on Failure is enabled in 
Global Settings >> Data/Trade Service Settings, Sierra Chart will try to automatically reconnect to the Trading 
service.

The charts and the other symbols like on Quote Board which are receiving data from one of the Sierra Chart Data 
Feeds will continue to receive data from the Sierra Chart Data Feed even when the connection to the external 
Trading service has been lost so long as Reconnect on Failure is enabled.

Do not select File >> Disconnect. Otherwise, this will completely disconnect from all of the data feeds including 
the Sierra Chart Data Feeds. When you try to connect again and there is not a successful connection to the external 
Trading service, then data will still not be received from the Sierra Chart Data Feeds. You first need to get a 
successful connection to the external Trading service.

If Sierra Chart is not able to reestablish a connection to the Trading service, the Message Log may periodically 
open. If this gets in your way, simply drag it to a corner of your visible screen. Do not minimize it because 
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otherwise it will reopen.

A solution to the problem of losing the connection to the Trading service for an extended time is to use the Sierra 
Chart Order Routing Service which has very reliable connectivity and multiple servers. 

Or use the configuration which is described in Connecting Only Once a Month to Trading Account to Support 
CME Group Exchange Fees. Basically you need to set the Service in Sierra Chart to SC Data-All Services and 
Translate Symbols To Current Service.

Restarting Sierra Chart for Updated Settings

[Link] - [Top]
When there are changes to any of the Sierra Chart Data Feed options for your account, which includes activation or 
deactivation of data connections or Exchanges, Sierra Chart will automatically detect these account changes. If, 
however, the updated information is not reflected in Sierra Chart within about 3 minutes, it might be necessary to 
restart Sierra Chart to receive the updated settings.

Otherwise, Sierra Chart will not be aware of those changes, and that will cause a problem with being able to use 
the data feed. Or, the data feed may be used when it has been canceled at the end of the month and the charts which 
have previously received this data feed will not update in real time until Sierra Chart is restarted.

Automatic or Manual Deactivation of Data Feed

[Link] - [Top]
If there are insufficient funds to automatically renew the Sierra Chart Exchange Data Feed on your account at the 
beginning of the new month, then it will be automatically deactivated. 

You can manually deactivate the data feed at any time and prevent further billing by going to the Exchange Data 
Feed Features page.

There will be Deactivate buttons beside the Real-time data connections and Exchanges to deactivate those.

Understanding and Accessing Data From the CME, CBOT, NYMEX, 
COMEX Exchanges
[Link] - [Top]
Like most exchanges, the CME, CBOT, NYMEX, COMEX, which are part of the CME Group, charge fees for 
accessing their real-time market data. There are no fees for delayed historical data.

If you are a non-professional trader and do not have an account with a Trading Service that Sierra Chart directly 
supports, you cannot access streaming real-time data for the CME, CBOT, NYMEX, and/or COMEX exchanges 
unless you pay substantially higher exchange fees.

The supported trading services are as follows.

• Interactive Brokers Live account
• Live trading account on the Rithmic trading platform service
• Teton Order Routing Service Live account
• Live trading account on the CQG trading platform service

The exchange fees range from approximately 1.50 USD to 30.00 USD per month for real-time data if you are 
considered a Non-Professional and have a funded trading account with a supported Trading service.

If you do not have a funded trading account with a supported Trading service, or you are considered a Professional 
by the CME Group, then the fees for accessing real-time data from any one of these exchanges is 115.50 USD per 
month. For all four exchanges in full, the total price would be 462 USD per month. Or if you just require the CME 
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E-mini and E-micro contracts, it is 62.40 USD per month.

Trading accounts from funding evaluator services like Top Step Trader, Earn 2 Trade, One Up Trader, LeeLoo, 
UProfit, and other trading evaluator accounts, do not qualify to use the CME reduced price nonprofessional 
exchange fees. 

Therefore, to access the CME, CBOT, NYMEX, and/or COMEX real-time data from one of the Sierra Chart Data 
Feeds at the reduced fees, it is necessary to set the Global Settings >> Data/Trade Service Settings >> Service in 
Sierra Chart to use one of the supported futures Trading services or just connect for 10 seconds once a month then 
back to SC Data-All Services (or the service for your Simulated trading account).

So not only is it necessary to have a funded futures trading account, it is necessary that it is with one of the 
supported Trading services. For the list of supported Trading services and for instructions, refer to the Integration 
with Trading Services section. Otherwise, the real-time CME, CBOT, NYMEX, and COMEX data is not accessible 
unless you pay the higher priced exchange fees.

If you do not have a trading account with one of the supported trading services, the recommended solution is to 
follow Easy Solution to CME Funded Trading Account Requirement Introduction.

If you require only historical data for CME, CBOT, NYMEX, COMEX, then use the Sierra Chart Historical Data 
Service instead.

So you might ask, how would one begin to practice trading CME Group futures before you have a trading account? 
In this case what you can do is use the Delayed Exchange Data Feed. This is what we recommend. This data feed 
is included with all Sierra Chart Service Packages at this time.

Adding Support for CME Market Depth Data

[Link] - [Top]
If you have activated the Full CME Group (CME, CBOT, COMEX, NYMEX) for nonprofessional Trading accounts 
exchange which does not include market depth data and later in the month require market depth data, then it is 
necessary to follow the steps below.

Also understand, no refunds are provided for exchange fees. We have to remit all collected exchange fees to the 
exchange once they are activated. 

1. Go to the Denali Data Feed Exchanges page.
2. Deactivate the Full CME Group (CME, CBOT, COMEX, NYMEX) for nonprofessional Trading accounts 

exchange. This exchange will still be active until the end of the month. 

If you do not need Market Depth for the entire CME Group, then you could instead add the exchange 
options that include market depth individually. For example, if you just need market depth for the E-Mini 
S&P 500 (ES) then you could just activate the "CME with Market Depth for nonprofessional Trading 
accounts", which would only add another $10.40 (instead of the "Full CME Group with Market Depth" 
which is $31.20). 

3. Activate the Full CME Group (CME, CBOT, COMEX, NYMEX) with Market Depth for nonprofessional 
Trading accounts. Or alternatively, the individual exchanges that you require market depth for. You will be 
required to pay the full exchange fee no matter when it is activated within the month. For the current 
exchange fee, refer to Supported Exchanges. 

If we are near the end of the month when you want to activate the exchange fee with market depth, it may 
be best to wait until the next month since you have to pay this exchange fee in full. For example, if you 
activate an exchange fee on March 26, you would pay the full amount just for the remainder of March and 
then again on April 1 for April. 

Viewing Activated Data Feed Features within Message Log
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[Link] - [Top]
The real-time data functionality and exchanges you have activated for the Denali Exchange Data Feed are referred 
to as data feed features on your account.

Within the Sierra Chart Window >> Message Log, you can view what data feed features you have activated.

After changing any of the data feed features, Sierra Chart will automatically receive the updated settings but you 
will not see them in the Message Log until you select the Edit >> Clear Log command on the Message Log menu.

Open the Message Log through Window >> Message Log. Go to the top of the Message Log.

You will see the data feed features listed at the top. Here is an example:

Enabled for: Sierra Chart Historical Data Service. 
Enabled for: Denali Real-Time Exchange Data Feed. 
Enabled for: Delayed Denali Exchange Data Feed. 
Enabled for exchange2: CME (Trading Account Required) 
Enabled for exchange2: CBOT (Trading Account Required) 
Enabled for exchange2: COMEX 
Enabled for exchange2: NYMEX (Trading Account Required) 
Enabled for exchange2: EUREX EOBI 
Enabled for exchange2: CFE 
Enabled for exchange2: NASDAQ TotalView US stock data 
Enabled for exchange2: US Equities Consolidated Tape 
Enabled for exchange2: NASDAQ Global Indexes 
Enabled for exchange2: US Equities Consolidated Tape with Depth 
Allow Support for Sierra Chart Data Feeds is enabled. 

Cash Indexes

[Link] - [Top]
For cash indexes, Sierra Chart offers the NASDAQ Global Indexes data feed. For complete details for this data 
feed and using this data, refer to NASDAQ Global Indexes.

Over time Sierra Chart may offer other cash index data feeds. 

To open a chart for one of these symbols, refer to Open Chart. 

Using Cash Index Symbols Direct from Data/Trading Service

[Link] - [Top]
For some Data/Trading Services like Interactive Brokers, they provide their own cash index symbols.

If you want to use the symbols provided by the service you are using, then you need to locate them through File >> 
Find Symbol. In the case of Interactive Brokers, for example, they will be listed in File >> Find Symbol >> IB 
Indexes.

Exchange Traded Spreads

[Link] - [Top]
The Sierra Chart Data Feeds support Historical and Real-Time data for the CME Group futures spread and strategy 
contracts. Follow the instructions below to get data for and chart exchange traded futures spreads and strategies.

Historical data support for CME Group exchange traded spreads begins in September 2015. 
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1. Select Global Settings >> Data/Trade Service Settings.
2. The Service needs to be set to SC Data - All Services or Teton CME Order Routing.
3. Press OK to close the Data/Trade Service Settings window.
4. Select File >> Find Symbol on the menu.
5. Find the actual underlying futures contract top level list in File >> Find Symbol >> Futures - (exchange). 
6. Once that is selected, then press the Get Spreads button. Refer to the instructional image below.
7. The spread contracts will be requested, and be listed within 5 seconds or less typically. If there are a lot of 

spreads, it will take longer. They are sent at a regulated pace from the server for performance reasons.
8. Among the listed spreads symbols, select the one that you require and press OK. 
9. Press the Open Intraday Chart, Open Historical Chart or Open Trading DOM button.

Expired Spread Symbols: To access historical data for expired spread symbols, requires that you manually type 
the symbol into the File >> Find Symbol>> Selected Symbol box and then open either a Historical or and 
Intraday chart. 

You can determine what the symbol is for an expired spread symbol by getting a listing of the current contract 
symbols as explained above and adjusting the month codes and the two digit years accordingly. Example: ZCH19-
ZCK19.FUT_SPREAD.CBOT

Futures Options

[Link] - [Top]
The Denali Exchange Data Feed supports historical Intraday, historical Daily and Real-time data for the CME 
futures option contracts. Follow the instructions below to access data for CME futures options.

Historical Intraday data support for CME futures options begins in September 2017.

There no longer is futures options support with the Sierra Chart Exchange Data Feed. Futures options are only 
supported with the Denali Exchange Data Feed.

1. An up-to-date version of Sierra Chart is required for proper support for futures options. To update, refer to 
Fast Update.

2. Select Global Settings >> Data/Trade Service Settings. 
3. The Service needs to be set to SC Data - All Services or Teton CME Order Routing.
4. Press OK to close the Data/Trade Service Settings window.
5. Select File >> Find Symbol on the menu.
6. In the list of categories locate the particular futures contract for which you want to get options. Press + to 

expand the lists as necessary.
7. Press the Get Options button. The option contracts will be requested, and be listed within 10 seconds or 

less typically. Allow time for the data to be received. 

Only options which have an open interest greater than 0 will be provided for efficiency reasons since the 
number of options available is enormous. 

If you want to know the symbol of an unlisted options contract, you can always deduce it from the format 
of existing listed option contracts. 

Due to the fact that the futures options symbols are discovered from the instrument replay data from the 
exchange data feeds, option symbols might not be available over the weekend because these feeds from the 
exchange are not always running at that time. In this case you will need to wait until Sunday evening to 
obtain the options symbols. 

8. You can see in the image below, the open interest numbers after each options contract.
9. Among the listed option symbols, select the one that you require and press the OK button. After this the 

symbol will be set in the Find Symbol window and you can open a Historical or an Intraday chart or a 
Trading DOM.
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Determining Problem of Data Feed Not Being Received through 
Message Log Analysis

[Link] - [Top]
If the Sierra Chart Exchange Data Feed is not providing data for a particular symbol, follow the procedure below to 
determine the source of this problem by analyzing the Message Log. To open the Message Log, select Window >> 
Message Log. This is the very same procedure that Sierra Chart Support uses.

1. At the top of the Message Log there needs to be the following line: Enabled for: Sierra Chart Real-Time 
Exchange Data Feed.
If this line does not exist, then activate a Real-time Data Connection. 

2. At the top of the Message Log, there needs to be a line indicating the particular exchange the symbol trades 
on, is enabled. Example: Enabled for: CBOT (Trading Account Required)
If this line does not exist, then activate the Exchanges that you require. 

In the case of when using the Denali Exchange Data Feed, go to Denali Data Feed Exchanges page to 
activate exchanges. 

3. At the top of the Message Log, there needs to be this line indicating Allow Support for Sierra Chart Data 
Feeds is enabled: Allow Support for Sierra Chart Data Feeds is enabled.
If this option is not enabled, then set Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Allow Support for Sierra Chart Data Feeds to Yes. 

4. If there is a line like this in the Message Log, best to search from the bottom up, then activate an additional 
real-time data connection on the Exchange Data Feed Features page: SC Exchange Data - Limited to one 
connection per username for the requested data source.

5. If there is a line like this in the Message Log, best to search for the bottom up, then update Sierra Chart to 
the current version by following the Fast Update instructions: SC Exchange Data - Logon error from 
server : Unsupported client protocol version number.

6. If this message is in the Message Log, then you need to connect to your live trading account. For 
instructions, refer to Integration with Trading Services: NOTICE: Not connected to Live trading account to 
receive CME real-time futures data.

7. If you do not see a line like the following for the particular symbol in the Message Log, then Sierra Chart is 
not receiving data for it from the Sierra Chart Data Feed. 

In this case follow the instructions to Update the Symbol Settings. 

And make sure that Global Settings >> Data/Trade Service Settings >> Common Settings >> Allow 
Support for Sierra Chart Data Feeds is set to Yes. 

This setting must be enabled in any running instance of Sierra Chart you want to use one of the Sierra Chart 
Data Feeds in. Mapping GCZ15-COMEX to GCZ15. Service code: comex

8. If you do see a line like the following in the Message Log for the particular symbol, then this indicates the 
Symbol Settings are not found. Follow the instructions to Update the Symbol Settings. SC Data - All 
Services | Subscribing to streaming market data in the service client is not supported. Symbol: SPY

9. If you see a line like the following in the Message Log for the particular symbol, then this indicates the 
symbol is either expired or is not valid. Update the Symbol Settings. SC DTC Delayed Exchange Data | 
Real-time data for symbol [symbol] is currently unavailable. 
Make sure you are using the correct symbols. For complete details, refer to the Symbols section. 

Low Bandwidth Option

[Link] - [Top]
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The Sierra Chart Exchange Data Feeds no longer have a low bandwidth option.

That low bandwidth setting has been replaced with a Real-time Data Compression setting.

Additional Notes

[Link] - [Top]
This section provides various notes related to the Sierra Chart Data Feeds when you have activated one of them 
for your Sierra Chart account.

• When Sierra Chart is not connected to your Trading account, and you open a chart, historical data will be 
downloaded for the symbol into the chart with a 10-15 minute delay unless you pay an exchange fee for the 
exchange the symbol is on, in which case there will be no delay. The only exception is CME data which 
will still have a 10 to 15 minute delay if you do not pay the higher CME exchange fees. 

For this historical data downloading to be performed it is necessary that Global Settings >> Data/Trade 
Service Settings >> Common Settings >> Allow Support for Sierra Chart Data Feeds is set to Yes. 

This is a very good feature because if you cannot connect to your Trading service server over the weekend 
(which is common), you will still be able to get up-to-date historical data.

• After discontinuing use of the Sierra Chart Data Feeds, any historical data that has already been 
downloaded will still remain and you will be able to use it at any later time.

• Once Sierra Chart gets a successful connection to your Trading service, then the charts will receive 
historical data to the current time and then after they will begin receiving real-time data for the exchanges 
that have been activated through the Sierra Chart Exchange Feed.

• The Sierra Chart Data Feeds provide more than one server. If you are ever not receiving data from a 
particular server for whatever reason (this is a very unlikely case), reconnect with File >> Disconnect and 
File >> Connect to Data Feed to jump to the other server. The servers are accessed in sequence. This is 
the same with historical data downloads, for every download, each download goes to the next server.

• When Sierra Chart is set to use the SC Data - All Services Service in Global Settings >> Data/Trade 
Service Settings and you have activated one of the Sierra Chart Data Feeds on your Sierra Chart account, 
then you will be able to receive historical data for any symbol even if you do not pay the exchange fee for 
the exchange that the symbol is on. 

However, Sierra Chart will not receive streaming real-time data for the symbol or delayed streaming data if 
the exchange fee has not been paid for the exchange the symbol is on. Although the charts will periodically 
update. The update interval is controlled through Global Settings >> Data/Trade Service Settings >> 
Service Setting >> Intraday Download Interval for Non-Real Time Symbols.

Controlling Number of Market Depth Levels

[Link] - [Top]
Unlike other data feeds, Sierra Chart provided data feeds allow you to control the number of market depth levels 
subscribed to from the server, assuming the particular symbol provides market depth data.

The advantage of this that you can reduce the amount of network bandwidth usage based upon the number of 
market depth levels that you actually require.

The setting for this is Global Settings >> Sierra Chart Server Settings >> General >> Max Depth Levels. After 
changing this setting, it is necessary to reconnect to the data feed. A setting of 0 means the default which is all 
available market depth levels.

For complete documentation, refer to Max Depth Levels on the Data/Trade Service Settings page.

It is also supported to control the number of market depth levels displayed within each individual chart and its 
associated Market Depth Window. For instructions, refer to Maximum Market Depth Levels in the Chart Settings 
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Introduction
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Notice March 13, 2023: The Sierra Chart Exchange Data Feed is no longer available. Use the Denali Exchange 
Data Feed as a replacement. The Denali Exchange Data Feed will be adding the full US equities consolidated tape 
data feed both real time and delayed in April 2023. And will also be adding the NASDAQ Global Indices data 
feed. 

For further information, refer to Discontinuing of Old Sierra Chart/Barchart Exchange Data Feed | Replacement 
Data Feeds!. 

*Last modified Tuesday, 28th March, 2023.
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Introduction
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The Denali Exchange Data Feed provides real-time and historical data for the CME, CBOT, NYMEX, COMEX, 
EUREX, CFE, NASDAQ TotalView (also includes NYSE and AMEX), NASDAQ Global Indexes, and the US 
Equities Consolidated Tape (NYSE, AMEX, NASDAQ full volume. Top of book only) exchanges. 

Up to 1400 levels of market depth data per side (bid/ask) is provided for all exchanges.

Two simultaneous connections to this data feed are supported per device. 

Any number of instances of Sierra Chart on the same computer can use the data feed through the Accessing Market 
Data from Other Instances of Sierra Chart or the Using DTC Server for Data and Trading in Another Sierra Chart 
Instance methods.

Refer to Denali Exchange Data Feed on Two Computers Simultaneously for information about how to access this 
data feed on two computers at the same time.

There are no symbol limits imposed as to how many symbols you can receive real-time data for concurrently.

This is a high quality and low latency data feed that provides tick by tick data.

The Denali Exchange Data Feed is not specific to any particular broker or clearing firm or Trading service. It is a 
Sierra Chart data feed which you can subscribe to and pay for directly from your own Sierra Chart account without 
any involvement of a broker. 

It provides market data only. It can be used with any Trading service including the Teton Futures Order Routing 
Service. 

Refer to Integration with Trading Services for setting up the Denali Exchange Data Feed with your Trading 
service.

If only historical and delayed data is required, then use the Delayed Exchange Data Feed instead.

For additional information, refer to the Real-Time Exchange Data Feeds Available From Sierra Chart page.

Pricing

[Link] - [Top]
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There are 2 components to the cost for the Denali Exchange Data Feed.

1. The cost of the Sierra Chart Service Package which gives the ability to use the Denali Exchange Data 
Feed. One of the Integrated packages (Packages 10, 11, and 12) are required to be able to get data from 
the Denali Exchange Data Feed. Refer to the Service Packages page for pricing for these packages.

2. The Exchange Fees. These are billed in full each month no matter when they are activated. 

Some exchanges offer a trial until the end of the month in which it was activated. So it does make sense to 
wait until the start of a new month before activating exchanges to take advantage of the trial. 

Activating exchanges is essential when using the Denali Exchange Data Feed to be able to receive the real time 
data. Otherwise, data for the symbols an exchange fee is not active for, will still be delayed.

It must be understood that when you have activated and are using the lower-cost nonprofessional CME Group 
exchange fees that these require a verified funded trading account with a supported trading service. For more 
information, refer to Understanding and Accessing Data From the CME, CBOT, NYMEX, COMEX Exchanges.

The Denali Exchange Data Feed can be used with any of the Sierra Chart supported trading service providers or on 
its own.

To get started using the Denali Exchange Data Feed, follow the Setup Instructions on this page.

For further information, refer to the Understanding Sierra Chart Exchange Data Feeds Pricing and Automatic 
Renewal section of the Real-Time Exchange Data Feeds Available From Sierra Chart.

Supported Exchanges (Exchange Fees)

[Link] - [Top]
The Denali Exchange Data Feed offers support for the exchange options listed in the table below.

Exchange fees are billed in full each month no matter when they are activated. Therefore, you will pay the entire 
exchange fee no matter when it is activated in a particular month. 

The CME Group of exchanges have trials for the first month which means there will be no cost for that exchange 
during the month in which it is activated. The following month will be billed at the full price.

To activate any of these exchanges for the Denali Exchange Data Feed, go to one of the following pages: 

1. Activate / Deactivate Denali Exchange Data Feed Exchanges [CME / CBOT / NYMEX / COMEX] 
2. Activate / Deactivate Denali Exchange Data Feed Exchanges [CFE] 
3. Activate / Deactivate Denali Exchange Data Feed Exchanges [NASDAQ TotalView] 
4. Activate / Deactivate Denali Exchange Data Feed Exchanges [EUREX] 
5. Activate / Deactivate Denali Exchange Data Feed Exchanges [US Equities Consolidated Tape] 

All required steps prior to activating an exchange must be completed prior to activating an exchange.

It must also be understood that in order to use the lower-cost nonprofessional CME exchange fees that these 
require a verified live funded futures trading account with a supported Trading service and Sierra Chart needs to 
connect to that account or in the case of the Sierra Chart Order Routing Service have that account assigned to your 
Sierra Chart account. For more information, refer to Understanding and Accessing Data From the CME, CBOT, 
NYMEX, COMEX Exchanges. Also, refer to Integration with Trading Services. A recommended solution in cases 
where a trading account is not available through one of the supported services, is to use the Easy Solution to CME 
Funded Trading Account Requirement.

If you are not entitled to use one of the nonprofessional exchange fees, then you must pay for the higher-priced 
professional exchange fees for real-time data. For more information, refer to CME Exchange Fees for 
Professionals and Users Without a Supported Trading Account.

In order to avoid paying exchange fees twice when using the Denali Exchange Data Feed with a supported Trading 
service, you will want to cancel any exchange fees that you pay to the Trading service since you will be using the 
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Denali Exchange Data Feed for data.

Exchange
Price 
(USD/
month)

Market 
Depth

Trading Account 
Required (*Info*)

Symbo
l Link

Full CME Group (CME, CBOT, COMEX, NYMEX) with 
Market Depth for non-professional Trading accounts

37.50 
USD / 
month

[✔] [ ! ]

Full CME Group (CME, CBOT, COMEX, NYMEX) for non-
professional Trading accounts

5.50 USD / 
month [ ! ]

CME non-professional top-of-book 2.00 USD / 
month [ ! ]

CME with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

CME, For professionals and users without a trading account
140.00 
USD / 
month

[✔]

CME, For professionals - Netting [✔]

CME E-mini, For professionals and users without a trading 
account

75.00 
USD / 
month

[✔]

CBOT non-professional top-of-book 2.00 USD / 
month [ ! ]

CBOT with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

CBOT, For professionals and users without a trading account
140.00 
USD / 
month

[✔]

CBOT, For professionals - Netting [✔]

CBOT E-mini, For professionals and users without a trading 
account

50.00 
USD / 
month

[✔]

COMEX non-professional top-of-book 2.00 USD / 
month [ ! ]

COMEX with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

COMEX, For professionals and users without a trading 
account

140.00 
USD / 
month

[✔]

COMEX, For professionals - Netting [✔]

NYMEX non-professional top-of-book 2.00 USD / 
month [ ! ]

NYMEX with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

NYMEX, For professionals and users without a trading 
account

140.00 
USD / 
month

[✔]

NYMEX, For professionals - Netting [✔]

EUREX EOBI
25.00 

USD / 
month

[✔]

EUREX EOBI for professionals
105.00 
USD / 
month

[✔]

CFE Top Of Book
10.00 

USD / 
month

CFE Market Depth
12.00 

USD / 
month

[✔]

CFE Top Of Book for professionals
25.00 

USD / 
month

CFE Market Depth for professionals
50.00 

USD / 
month

[✔]

NASDAQ TotalView US stock data
16.00 

USD / 
month

[✔]

NASDAQ TotalView US Stock Data for professionals
85.00 

USD / 
month

[✔]

US Equities Consolidated Tape
10.00 

USD / 
month

US Equities Consolidated Tape for professionals
100.00 
USD / 
month

CBOE Global Indexes 6.00 USD / 
month
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Full CME Group (CME, CBOT, COMEX, NYMEX) with 
Market Depth for non-professional Trading accounts

37.50 
USD / 
month

[✔] [ ! ]

Full CME Group (CME, CBOT, COMEX, NYMEX) for non-
professional Trading accounts

5.50 USD / 
month [ ! ]

CME non-professional top-of-book 2.00 USD / 
month [ ! ]

CME with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

CME, For professionals and users without a trading account
140.00 
USD / 
month

[✔]

CME, For professionals - Netting [✔]

CME E-mini, For professionals and users without a trading 
account

75.00 
USD / 
month

[✔]

CBOT non-professional top-of-book 2.00 USD / 
month [ ! ]

CBOT with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

CBOT, For professionals and users without a trading account
140.00 
USD / 
month

[✔]

CBOT, For professionals - Netting [✔]

CBOT E-mini, For professionals and users without a trading 
account

50.00 
USD / 
month

[✔]

COMEX non-professional top-of-book 2.00 USD / 
month [ ! ]

COMEX with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

COMEX, For professionals and users without a trading 
account

140.00 
USD / 
month

[✔]

COMEX, For professionals - Netting [✔]

NYMEX non-professional top-of-book 2.00 USD / 
month [ ! ]

NYMEX with Market Depth for non-professional Trading 
accounts

12.50 
USD / 
month

[✔] [ ! ]

NYMEX, For professionals and users without a trading 
account

140.00 
USD / 
month

[✔]

NYMEX, For professionals - Netting [✔]

EUREX EOBI
25.00 

USD / 
month

[✔]

EUREX EOBI for professionals
105.00 
USD / 
month

[✔]

CFE Top Of Book
10.00 

USD / 
month

CFE Market Depth
12.00 

USD / 
month

[✔]

CFE Top Of Book for professionals
25.00 

USD / 
month

CFE Market Depth for professionals
50.00 

USD / 
month

[✔]

NASDAQ TotalView US stock data
16.00 

USD / 
month

[✔]

NASDAQ TotalView US Stock Data for professionals
85.00 

USD / 
month

[✔]

US Equities Consolidated Tape
10.00 

USD / 
month

US Equities Consolidated Tape for professionals
100.00 
USD / 
month

CBOE Global Indexes 6.00 USD / 
month

Technical Information

[Link] - [Top]
The following is the technical information for the Denali data feed.

• The connectivity for CME Group data is directly within the CME Aurora data center. A 10Gb connection is 
used directly to the CME MDP multicast exchange feeds within the same data center.

• Connectivity is to very high-performance servers.
• This data is very efficiently processed and normalized into the DTC Protocol.

The EUREX data feed has the following features. 

It is recommended to use the Denali Exchange Data Feed for historical and real-time EUREX data within Sierra 
Chart. EUREX data is not accessible from other sources, unless you are using Service Package 10 or higher. When 
using Service Package 10 or higher, you just need to pay for the EUREX exchange fee to access the real-time 
EUREX from the Denali Exchange Data Feed.
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• Provided out of Frankfurt Germany with servers colocated with Deutsche Börse. 10Gb fiber link to 
Deutsche Börse T7 multicast feeds.

• Each Sierra Chart user uses a dedicated connection to the EUREX data feed no matter your location. And 
no matter what other exchanges you are using. So if you are using CME data, that data comes out of 
Chicago and EUREX originates out of Frankfurt. Sierra Chart maintains separate connections for CME and 
EUREX. 

Which also gives you the advantage, of not running into connection limits even though you would be using 
two separate connections.

• Low latency data.
• Direct connectivity to Deutsche Börse T7 Reference Data (RDI) and T7 Extended Order Book Interface 

(EOBI). Sierra Chart is the first to be offering this for retail traders.
• Full order book. All levels of market depth will be provided. If there are 1000 levels of depth, there will be 

1000 levels of depth visible.
• High-quality Sierra Chart market data delivery.
• 100% accurate Bid Volume and Ask Volume based upon the exchange identification of the aggressor in the 

trade. There is no other data feed that Sierra Chart supports that has this 100% accurate. Even IQ Feed uses 
an estimation method.

• Ability to recombine trades into the original summary trade based on actual exchange data. Supports the 
Combine Trades into Original Summary Trade feature.

• Delayed version of data feed is provided without any additional fees.
• Market by order data, supporting the new Market by Order feature. All orders with a quantity of 3 and 

greater are now provided.
• Tick by tick data for futures contracts on the EUREX begins at 2013. Prior to this the EUREX data is in 1 

minute units and begins at 2010.

*Setup Instructions: Activating Service Package*

[Link] - [Top]
If you already are using Service Package 10, Package 11, or Package 12 for your Sierra Chart Service Package, 
then skip this section as it does not apply.

If you are skipping this section, then continue with the Sign the Agreements: CME and/or the Sign the 
Agreements: All Other Exchanges.

This section is for changing your Service Package to one that allows access to the Denali Exchange Data Feed 
data.

When changing Service Packages only the remaining Usage Time is adjusted based on the daily cost of the old and 
new packages. No additional funds are deducted from or credited to your account. In general, this would mean that 
the number of days will be reduced, since packages 10, 11, and 12 are more expensive than the lower numbered 
Service Packages. Be sure to select the Service Package time frame that is desired for the next renewal period.

1. Go to the Activate Services section of the Services Activation page.
2. Select the pulldown in this section and select the appropriate Service Package (10, 11, or 12) with the 

number of months for which you will want to renew Sierra Chart. 

3. Select either the Update/Set or the Update and Renew Now button, as appropriate. The only reason to 
select the Update and Renew Now button is if you want to pay immediately for the selection in order to 
add the time to your account (such as when making a change from a Trial package).

4. Add sufficient credit to the Services Balance on your account to pay for the cost of the chosen Service 
Package when it renews. 

You will need to Login your account if you are not already. You can also login by selecting Help >> 
Account Control Panel from within Sierra Chart. 
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You also need to be sure your account has a sufficient credit balance before the beginning of the next month 
to cover the cost of the exchange fees for the next month. Otherwise, you will lose access to real-time data 
from that exchange. 

5. Continue with the Sign the Agreements: CME and/or the Sign the Agreements: All Other Exchanges. 

*Setup Instructions: Sierra Chart Software Instructions*
[Link] - [Top]

1. Run the Sierra Chart software using the shortcut on your desktop, if it is not already running.
2. Select Global Settings >> Data/Trade Service Settings.
3. Select the Common Settings tab.
4. Ensure that the Allow Support for Sierra Chart Data Feeds option is set to Yes. Reconnect to the data 

feed if you have enabled this setting. 

5. Press OK.
6. If you will be using the Denali Exchange Data Feed integrated with the Trading service you will be using 

Sierra Chart with, follow the Integration with Trading Service Instructions.
7. If you will be using the Denali Exchange Data Feed independent of and not integrated with any particular 

supported Trading service, then select Global Settings >> Data/Trade Service Settings and set the 
Service to SC Data - All Services.

8. If you are using one or more of the CME/NYMEX/CBOT/COMEX non-professional exchanges and you 
have your Service set to SC Data - All Services, then it is necessary to connect Sierra Chart at least once a 
month to your Trading account to qualify for the lower-priced fees. Otherwise, you will receive delayed 
data. 

To do this, follow the Connecting Only Once a Month to Trading Account Instructions instructions.
9. In Sierra Chart, select Global Settings >> Symbol Settings. Press the Update From Server button. Wait 

for the button to reenable and then press OK. This step is not necessary, but it is just precautionary to make 
sure you have up-to-date symbol settings.

10. Open your Chartbook(s) through File >> Open Chartbook.
11. After they are open, select Edit >> Translate Symbols to Current Service to translate the symbols to the 

currently selected Service.
12. At this point you are all complete with the setup of the Denali Exchange Data Feed and real-time data. You 

will know the Denali data feed is being used when you see an [M] indicator after the Symbol on the top line 
of the chart or Trade DOM. 

If you do not see an [M] indicator after the symbol on the chart and you have activated the exchange the 
symbol is on, then symbol mapping may need to be set up by Sierra Chart support. In this case, contact 
Sierra Chart Support and let us know the specific symbols for which you do not see this indicator. 

13. If you have been using a different data feed compared to the Denali Exchange Data Feed, then you should 
definitely re-download the data in your charts to get the best quality of data into the charts. You can do this 
by going to the chart and selecting Edit >> Delete All Data and Download. 

You only need to do this once for each symbol and chart type (Historical or Intraday). You should only do 
this for charts that have an [M] after the symbol, since those are the ones that are using this new data feed. 

14. You are now all finished with the setup of the Denali Exchange Data Feed! If you have any issues or 
questions, contact us on the Support Board.

*Setup Instructions: CME/CBOT/NYMEX/COMEX Exchanges*

[Link] - [Top]
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Follow the Step-by-Step instructions below to activate 1 or more of the CME Group of exchanges which are part of 
the Denali Exchange Data Feed, for your account.

It must be understood that in order to use the lower-cost nonprofessional CME exchange fees that these require a 
verified live funded futures trading account with a supported Trading service and Sierra Chart needs to connect to 
that account or in the case of the Sierra Chart Order Routing Service have that account assigned to your Sierra 
Chart account. For more information, refer to Understanding and Accessing Data From the CME, CBOT, 
NYMEX, COMEX Exchanges. Also, refer to Integration with Trading Services. A recommended solution in cases 
where a trading account is not available through one of the supported services, is to use the Easy Solution to CME 
Funded Trading Account Requirement.

At certain steps in the following instructions, depending on your browser, you may get a pop-up message asking 
the question Are you sure that you wish to continue?. When prompted with this, always select OK.

Be sure to go through the necessary sections below that are part of these Setup Instructions. If you are setting up 
the Denali Exchange Data Feed for the first time, then it is necessary to follow the instructions in every section 
below. If you already have the Denali Exchange Data Feed active for your account, then some of the sections 
below you do not need to complete because you already have them done.

• *Setup Instructions: Activating Service Package*
• Sign the Agreements: CME
• Activate the Exchanges: CME
• *Setup Instructions: Sierra Chart Software Instructions*

Sign the Agreements: CME (Denali Exchange Data Feed Setup Instructions)

[Link] - [Top]
This section of the Setup Instructions for the Denali Exchange Data Feed has you complete and sign the data 
agreements. The required agreements must be completed in order for Real-Time data to be supplied to your Sierra 
Chart software.

The data agreements have questions related to whether you are considered a Professional or a Non-Professional 
trader. If you have any questions, post them on the Sierra Chart Support Board.

It is necessary to electronically sign both the Uniform Market Data Subscriber Agreement and the CME Non 
Professional Certification at the same time.

1. Select the link for CME / CBOT / NYMEX / COMEX Exchange Agreements.
2. Go to the Real-Time Data Agreements section on that page. 

3. Select the Uniform Subscriber Agreement.
4. Verify that the information at the top is correct. If any of it is incorrect, then exit from the agreement, go to 

Manage Account Information, and update your information, then select the Update Account Information 
button. 

Return to the CME / CBOT / NYMEX / COMEX Exchange Agreements and select the Uniform 
Subscriber Agreement.

5. Enter the required information at the bottom of the form. 

In order to qualify for the Non-Professional exchange fees, it is necessary that the Uniform Subscriber 
Agreement has the information for your funded futures trading account. Ensure that the information for the 
Trading Account Number and Clearing Firm has been entered if you are a non-professional. Otherwise, 
if you are a Professional, then these fields can be left blank. 

6. Select the Submit button.
7. Return to the CME / CBOT / NYMEX / COMEX Exchange Agreements page.
8. Go to the Real-Time Data Agreements section on that page.
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9. Select the CME Non Professional Certification.
10. At the bottom of the page enter your name and select either I am a Nonprofessional or I *do not qualify* 

as a Nonprofessional button as appropriate.
11. Continue with the Activate the Exchanges: CME instructions.

Activate the Exchanges: CME (Denali Exchange Data Feed Setup Instructions)

[Link] - [Top]
This section gives instructions to activate the specific exchanges for which Real-Time data is required.

You will not receive real-time data for symbols on exchanges that are not activated.

The CME Group of exchanges offers a trial for the remainder of the month in which an exchange is activated. This 
trial ends at the end of the month, so is not necessarily a full month.

When activating an exchange option that includes multiple Exchanges, it is not necessary to also activate the 
individual exchanges as well. The individual exchanges are an optional selection for those that only need symbols 
from up to two of the CME Group of Exchanges. Otherwise, it is cheaper to activate the entire CME Group.

1. Go to the Activate / Deactivate Denali Exchange Data Feed Exchanges [CME / CBOT / NYMEX / 
COMEX] page. 

2. Look at the cost of the exchange: 
Add sufficient credit to the Services Balance on your account to if there is not a sufficient services balance 
already to pay for this exchange. 

You will need to Login to your account if you are not already. You can also login by selecting Help >> 
Account Control Panel from within the Sierra Chart program. 

You also need to be sure your account has a sufficient credit balance before the beginning of the next month 
to cover the cost of the exchange fees for the next month. Otherwise, you will lose access to real-time data 
from that exchange. 

3. Select the Activate button for the exchange(s) that are required. An additional confirmation is required to 
complete this. Make sure to confirm. 

4. Continue with the *Setup Instructions: Sierra Chart Software Instructions*. 

*Setup Instructions: All Other Exchanges*

[Link] - [Top]
Follow the Step-by-Step instructions below to activate 1 or more of the exchanges which are part of the Denali 
Exchange Data Feed, for your account.

At certain steps in the following instructions, depending on your browser, you may get a pop-up message asking 
the question Are you sure that you wish to continue?. When prompted with this, always select OK.

Be sure to go through the necessary sections below that are part of these Setup Instructions. If you are setting up 
the Denali Exchange Data Feed for the first time, then it is necessary to follow the instructions in every section 
below. If you already have the Denali Exchange Data Feed active for your account, then some of the sections 
below you do not need to complete because you already have them done.

• *Setup Instructions: Activating Service Package*
• Sign the Agreements (All Other Exchanges)
• Activate the Exchanges (All Other Exchanges)
• *Setup Instructions: Sierra Chart Software Instructions*
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Sign the Agreements (All Other Exchanges)

[Link] - [Top]
This section of the Setup Instructions for the Denali Exchange Data Feed has you complete and sign the data 
agreements. 

The required agreements must be completed in order for Real-Time data to be supplied to your Sierra Chart 
software.

The data agreements have questions related to whether you are considered a Professional or a Non-Professional 
trader. If you have any questions, post them on the Sierra Chart Support Board.

It is necessary to electronically sign both the Uniform Market Data Subscriber Agreement and the Non 
Professional Certification at the same time.

1. Select the link for:
◦ CFE
◦ EUREX
◦ NASDAQ TotalView (US equities with market depth data) 
◦ US Equities Consolidated Tape 
◦ Exchange agreements not required for NASDAQ Global Indexes.

2. Go to the Real-Time Data Agreements section on that page. Example: 

3. Select the Uniform Subscriber Agreement .
4. Verify that the information at the top is correct. If any of it is incorrect, then exit from the agreement, go to 

Manage Account Information, and update your information, then select the Update Account Information 
button. 

Return back to the Exchange Agreements page. Refer to the steps above.
5. Enter the required information at the bottom of the form.
6. Select the Submit button.
7. Return to the Agreements page:

◦ CFE
◦ EUREX
◦ NASDAQ TotalView (US equities with market depth data) 
◦ US Equities Consolidated Tape 
◦ Exchange agreements not required for NASDAQ Global Indexes. 

8. Go to the Real-Time Data Agreements section on that page.
9. Select the Non Professional Certificationlink.
10. At the bottom of the page enter your name and select either I am a Nonprofessional or I *do not qualify* 

as a Nonprofessional button as appropriate.
11. Continue with the Activate the Exchanges (All Other Exchanges) instructions.

Activate the Exchanges (All Other Exchanges)

[Link] - [Top]
This section gives instructions to activate the specific exchanges for which Real-Time data is required.

You will not receive real-time data for symbols on exchanges that are not activated.

The screenshots in this section are for the CFE exchange but are there just as a general guidance. When working 
with other exchanges the user interface views are similar. 

1. Go to the appropriate exchange page for activating exchanges:
◦ CFE
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◦ EUREX
◦ NASDAQ TotalView 
◦ US Equities Consolidated Tape 
◦ CBOE Global Indexes 

2. Look at the cost of the exchange: 
Add sufficient credit to the Services Balance on your account to if there is not a sufficient services balance 
already to pay for this exchange. 

You will need to Login to your account if you are not already. You can also login by selecting Help >> 
Account Control Panel from within the Sierra Chart program. 

You also need to be sure your account has a sufficient credit balance before the beginning of the next month 
to cover the cost of the exchange fees for the next month. Otherwise, you will lose access to real-time data 
from that exchange. 

3. Select the Activate button for the exchange(s) that are required. An additional confirmation is required to 
complete this. Make sure to confirm. 

4. Continue with the *Setup Instructions: Sierra Chart Software Instructions*. 

US Equities Consolidated Tape Data Feed Notes

[Link] - [Top]
Complete information for: US Equities Consolidated Tape Data Feed.

Nasdaq TotalView Data Feed Notes

[Link] - [Top]
The NASDAQ Total View data feed provides real-time and delayed data for NASDAQ, NYSE and AMEX/NYSE 
Market stocks and ETFs. All of the US equities are included. 

For real-time data activate the NASDAQ Total View exchange. There is a cost for this. For delayed NASDAQ 
TotalView data, no activation is needed. The data will be delayed by default when the NASDAQ Total View is not 
activated.

With the NASDAQ TotalView data feed, there is no official Open, High, Low, or Settlement/Close prices 
provided. 

The Open price for a symbol will be the open for the first trade at or after 4 AM US Eastern time for that symbol. 
You can validate this by going into Chart >> Chart Settings and enable Use Evening Session to see the data at 
that time in the chart. 

NASDAQ TotalView symbols use this format: [standard stock symbol]-NQTV 

Example: GM-NQTV 

You can find common symbols and search for NASDAQ symbols through File >> Find Symbol >> NASDAQ 
TotalView (NASDAQ/NYSE/AMEX Stocks). 

We have listed several hundred common stock symbols in that list as well for easy selection. 

To search for a symbol, refer to Symbol Search. 

You can only search by symbol and not descriptions. Support for searching by descriptions will come later. 

For a delayed version of the NASDAQ TotalView data feed, use the Delayed Exchange Data Feed. According to 
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exchange rules, Sierra Chart is not able to provide delayed streaming market depth data or market by order data for 
the NASDAQ TotalView data feed. 

Historical market depth data is provided but it has a one-day delay with the Delayed Exchange Data Feed. There is 
no delay of historical market depth data when receiving real-time NASDAQ TotalView data.

The NASDAQ data feed is a consistently low latency data feed, provided direct out of New York direct from 
NASDAQ. There are no intermediaries at all.

You will not see all of the trades for a particular symbol when using NASDAQ TotalView. Only what is traded 
through NASDAQ. Therefore, the volumes will be less. This can result in fewer chart bars. 

The volume for NASDAQ TotalView symbols is only the volume traded on NASDAQ for the symbol. This is only 
a fraction of the overall volume traded for a particular symbol among the various exchanges/venues it is traded on. 

For the complete volume and trades, the full consolidated tape data is required. This is offered through the US 
Equities Consolidated Tape Exchange. Use this exchange and symbols for the full trading volume and trades.

In the case of a Historical Daily Chart the chart bars other than for the current day, will show the full consolidated 
tape volume. The current day volume will be showing the NASDAQ TotalView volume. The NASDAQ 
TotalView volume is going to be lower since it only includes trading on NASDAQ for the stock.

NASDAQ TotalView stocks usually trade in increments of .01 and that is what the Tick Size in Sierra Chart is set 
to for these stock symbols. However, sometimes there are trades based upon an increment of .005. Here is a trade 
price example for SPY-NQTV: 382.275 

NASDAQ TotalView data does not support the option Combine Trades into Original Summary Trade. 

If you want to use the Bid/Ask Market Depth Pulling/Stacking columns on a Chart/Trade DOM, for US Equities/
Stocks, then you need to activate the NASDAQ TotalView exchange and use the NASDAQ TotalView symbols. 
Example: SPY-NQTV.

CBOE Global Indexes Data Feed

[Link] - [Top]
Sierra Chart has a real time data feed for CBOE Global Indexes which primarily provides the S&P 500 volatility 
index and the S&P 500 cash index. Various other indexes are provided as well.

CBOE Global indexes can be activated through the CBOE Global Indexes page. 

Symbols can be found and listed through File >> Find Symbol >> CBOE Global Indexes from within Sierra 
Chart. 

Only real-time data is provided. There is not any delayed data. 

To use this data feed you need to be running a current version of Sierra Chart. Update through Help >> Download 
Current Version.

In File >> Find Symbol >> CBOE Global Indexes from within Sierra Chart, you can select (Get All CBOE 
Global Indexes Symbols) and then press the Get Symbols button to get all of the symbols. Some symbols listed 
may not be available though.

Real-Time Data Free Trial and Alternatives

[Link] - [Top]
The CME Group offers a free trial for their exchange(s) for up to one calendar month, for the first time a customer 
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is using the Denali Exchange Data Feed.

To use the Free Trial follow the Setup Instructions: CME/CBOT/NYMEX/COMEX Exchanges on this page and 
activate the exchange(s). If this is the first time using the Denali Exchange Data Feed, then the remainder of the 
month in which the exchange(s) is activated will be at no cost. Unless deactivated, prior to the next month, the full 
amount for the exchange(s) will be billed on the first of the following month.

A free real-time data trial is connected to the calendar month in which it is activated. This means that when you 
activate an exchange which is free in the first month, it is free until the end of that calendar month. So if there are 
only 5 days remaining in the month you only have a free trial for the remaining 5 days. The next month you will be 
billed for the full amount of the exchange. It is advantageous if it is near the end of the month to wait until the next 
month to take advantage of the free trial.

There is only one free trial possible. After you use it, there is no further entitlement to a free trial.

It is necessary to be on one of the Integrated Packages in order to get the real-time data.

This free trial for the CME Group does not apply to the Professional, or those without a trading account, 
exchanges. If you will be using the Professional exchanges then you will need to pay the full price for the exchange 
at the time that is is activated.

As an alternative to real-time data, it is recommended to use the Delayed Data Feed which will perform the same 
as the real-time data except it is delayed by 10 minutes and 10 seconds for the CME Group (other exchanges are 
delayed by 15 minutes). Refer to the Delayed Exchange Data Feed page.

Connections
[Link] - [Top]
Denali Exchange Data Feed Connections on Same Computer Simultaneously

[Link] - [Top]
For proper connection management, Sierra Chart must be up to date. Update Sierra Chart through Help >> 
Download Current Version. 

Up to 2 connections for the Denali Exchange Data Feed can be used on the same computer/device at the same time. 
This only applies to the same computer/device.

This connection limit applies per exchange and the number of devices are counted separately for each exchange. 
For example, you can have a connection for CME Group on one computer, a connection on another computer to 
EUREX, and a connection to CFE or NASDAQ TotalView or US Equities Consolidated Tape on another 
computer. This is allowed. 

When exceeding the connection limit on a single computer, Sierra Chart will not be able to connect to the data feed 
and you will see this message in the Sierra Chart Message Log:

SC Data - All Services | Logon error received from server: Connection limit exceeded. | 
MaxConnectionsForSameDevice = 1, NumCurrentConnectionsForSameDevice = 2 | (Date-Time)
The following is the message you would receive in the Message Log, when connecting from different devices at 
the same time if that is not authorized for your account. 

SC Data - All Services | Logon error received from server: Connection limit exceeded. | 
MaxConnectionsDifferentDevices = 1, NumCurrentConnectionsDifferentDevices = 2 | (Date-Time) 
When receiving the above message and you do not have Sierra Chart connected from different devices but two 
instances on the same device, then update Sierra Chart to the latest version with Help >> Download Current 
Version. 

When receiving the above message and you do not have Sierra Chart connected from different devices but two 
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instances on the same device, then reconnect all of them with File >> Disconnect and File >> Connect to Data 
Feed to resolve this issue. Although this should not occur in newer versions of Sierra Chart. 

If you want to disable the use of the Denali Exchange Data Feed in an instance of Sierra Chart, then disable the 
Global Settings >> Data/Trade Service Settings >> Common Settings >> Allow Support for Sierra Chart 
Data Feeds option in that instance of Sierra Chart.

Reconnect to the data feed after changing that option, with File >> Disconnect and File >> Connect to Data 
Feed. For additional information, refer to Integration with Trading Services.

It is possible to share this data feed to multiple installations of Sierra Chart on the same computer system. There 
are two ways this can be done.

The easiest way and recommended way is to simply use the File >> New Instance functionality to start a new 
instance of Sierra Chart. For complete documentation, refer to Using DTC Server for Data and Trading in Another 
Sierra Chart Instance.

The other method which would need to be used by separate installations of Sierra Chart on the same computer (not 
started using File >> New Instance), is documented in the Accessing Market Data from Other Instances of Sierra 
Chart instructions.

Denali Exchange Data Feed on Two Computers Simultaneously

[Link] - [Top]
When trying to access the Denali Exchange Data Feed on more than one computer/device at the same time, due to 
strict rules from the exchanges Sierra Chart will not be able to connect to the data feed and you will see this 
message in the Sierra Chart Message Log:

SC Data - All Services | Logon error received from server: Connection limit exceeded. | (Date-Time)
If you have a need to use the Denali Exchange Data Feed on a second computer at the same time as the first 
computer, then you can pay for a second set of exchange fees as required by the exchange. 

To enable this option go to the Denali Exchange Data Feed Exchanges webpage and set the option for Number of 
Systems to 2 Systems.

At the time that the Number of Systems is set to 2 Systems, your account will be charged the full monthly 
exchange fees for all exchanges that are active, regardless of when in the month that this is activated. Note that 
only the exchange fees are charged, there is not an additional data feed fee.

As an alternative to the above, you can use the Delayed Exchange Data Feed on the second or more computers 
rather than paying the exchange fee. To use the Delayed Exchange Data Feed, refer to Using Delayed Market Data. 

If there have been other data feeds you have used, which allow 2 connections at the same time to different 
computers/devices, to receive real-time market data from an exchange where an exchange fee is required and you 
only pay one exchange fee per month, then they are not following exchange rules. We have known this to be the 
case with Transact. Sierra Chart cannot do the same thing as it would not be compliant.

Canceling an Exchange for the Denali Exchange Data Feed

[Link] - [Top]
Canceling and exchange for the Denali Exchange Data Feed is very straightforward and only requires a few steps. 
There are no refunds for unused data associated with the Denali Exchange Data Feed.

1. Go to the Activate Services page.
2. If not already logged in, log in with the Sierra Chart account for which you want to cancel the exchange.
3. Select the link for Activate/Deactivate Denali Exchange Data Feed Exchanges within the section for the 
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particular exchange that you want to deactivate.
4. Select the Deactivate button for each exchange that you want to cancel.
5. Repeat the above process for any other exchanges to be cancelled.

Since excange fees are paid up-front at the beginning of a month, once an exchange has been canceled you will 
continue to get the data through the end of the current month.

Changing Denali Exchange Data Feed Exchange Selections

[Link] - [Top]
When changing the exchange selections for a paricular exchange group (such as the CME Group or EUREX), it is 
first necessary to understand that the exchanges renew on a calendar month basis, the exchange fees are not 
refundable, and the exchange fees are not pro-rated.

This means that if you deactivate an exchange during a month, you are only setting it to not renew for the next 
month. Since the exchange fees are not refundable, you will continue to get the data for that exchange until the last 
day of the current month.

Also, when you activate an exchange, you will pay the full price for the exchange regardless of when, within the 
month, you activate the exchange. The exchange will renew on the first day of the next month, and you will pay the 
full price again. This is different from how the Sierra Chart package fees work.

Given the above, the choice on when to activate a new exchange is up to the end-user. But, as the time gets closer 
to the beginning of a new month, it is generally recommended that you wait until the beginning of the following 
month to activate any new exchanges. This will avoid paying the full price for an exchange for only a few days of 
data.

The following is the procedure to change exchange selections:

• Any current exchange selections that you wish to not renew for the next month should be deactivated as 
soon as possible, if only to ensure that the deactivation of these exchanges is remembered. To do this, 
follow the instructions in the section for Canceling an Exchange for the Denali Exchange Data Feed.

• To activate an exchange follow these instructions:
◦ go to the Activate Services page.
◦ If not already logged in, log in with the Sierra Chart account for which you want to activate an 

exchange.
◦ Select the link for Activate/Deactivate Denali Exchange Data Feed Exchanges within the section 

for the particular exchange that you want to activate.
◦ Select the Activate button for each exchange that you want to activate.

Using Denali Futures Options Data with Trading Service

[Link] - [Top]
It is supported to use the futures options market data from the Denali Exchange Data Feed and trade options using 
the corresponding symbol through your Trading service. Follow the below procedure to do this.

1. Set Sierra Chart to connect to your Trading service. Refer to Integration with Trading Services. 
2. Update the Symbol Settings by following the Update Symbol Settings instructions. 
3. Select File >> Find Symbol. 
4. In that list, locate and expand Futures Options - CME/CBOT/NYMEX (Denali Data) item, for the 

particular exchange you want futures options for. Refer to the image below. 

5. In that list select the particular underlying symbol you want to get futures options for.
6. Press the Get Options button to get a list of the available option contracts. The options will be requested 

and that may take about 10 seconds to receive them all. They are sent at a regulated pace from the server 
and also cached locally for about 10 minutes.

7. A new window will open displaying all of the futures options. Select the particular one you want from the 
list. Press OK.
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8. Open a chart or Trading DOM by using the Open Historical/Intraday Chart or Open Trading DOM 
button.

9. Select Chart >> Chart Settings from the main menu for the chart or the Trading DOM menu. 
10. Set the Trade and Current Quote Symbol to your Trading service options symbol. This allows you to trade 

that symbol. 

In the case of Interactive Brokers, refer to Interactive Brokers Symbols. 

In some cases to get a listing of options symbol through your Trading service, follow the Futures Options 
instructions. The general procedure described is also applicable to some Trading services as well. Although 
not Interactive Brokers. 

11. Enable the Use as Trade Only Symbol option.
12. Press OK.

Using Denali Futures Spread Data with Trading Service

[Link] - [Top]
It is supported to use the futures spread market data from the Denali Exchange Data Feed and trade spreads using 
the corresponding symbol through your Trading service. Follow the below procedure to do this.

1. Set Sierra Chart to connect to your Trading service. Refer to Integration with Trading Services. 
2. Update the Symbol Settings by following the Update Symbol Settings instructions. 
3. Select File >> Find Symbol.
4. In that list, locate and expand Futures Spreads - CME/CBOT/COMEX/NYMEX (Denali Data) item, for 

the particular exchange you want futures spreads for. Refer to the image below. 

5. In that list select the particular underlying symbol you want to get futures spreads for.
6. Press the Get Spreads button to get a list of the available spread contracts. The spreads will be requested 

and that may take about 10 seconds to receive them all. They are sent at a regulated pace from the server 
and also cached locally for about 10 minutes.

7. A new window will open displaying all of the futures spreads. Select the particular one you want from the 
list. Press OK.

8. Open a chart or Trading DOM by using the Open Historical/Intraday Chart or Open Trading DOM 
button.

9. Select Chart >> Chart Settings from the main menu for the chart or the Trading DOM menu. 
10. Set the Trade and Current Quote Symbol to your Trading service spread symbol. This allows you to trade 

that symbol. 

In the case of Interactive Brokers, refer to Interactive Brokers Symbols. 

In some cases to get a listing of options symbol through your Trading service, follow the Exchange Traded 
Spreads instructions. The general procedure described is also applicable to some Trading services as well. 
Although not Interactive Brokers. 

11. Enable the Use as Trade Only Symbol option.
12. Press OK.

*Last modified Sunday, 10th November, 2024.
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Introduction

[Link] - [Top]
With Sierra Chart Service Packages, a complete real-time and historical market statistics data feed for the US stock 
market. The US Dollar index is also provided.

This real-time data feed works along with most of the Data and Trading services Sierra Chart supports. There is no 
need to select a different Data service to use this market statistics data feed.

All of the market statistics are calculated 24 hours a day if market data is available.

The update frequency is 250 milliseconds for all Sierra Chart market statistics assuming there is trading activity in 
the underlying symbols. Otherwise, there is no data transmitted. Within each 250 millisecond timeframe, the high 
and low extremes within that timeframe are also transmitted. Therefore, there can be more than 4 updates per 
second.

The market statistics data feed is a Sierra Chart calculated data feed using a NYSE and NASDAQ real-time stock 
data feed. The market statistics data feed is distributed from Sierra Chart servers.

The time unit of the historical Intraday data provided by the market statistics data feed is 1 second. This contains 
all of the updates within the single second. 

Using Market Statistics Data Feed

[Link] - [Top]
All of the Sierra Chart market statistics data feed symbols are listed in File >> Find Symbol when using any of the 
supported Trading services. 

If you want to use this data feed independently of the supported Trading services, then set Global Settings >> 
Data/Trade Service Settings >> Service to SC Data - All Services. 

This service will provide access to all of the Market Statistics data feed symbols.



Select File >> Find Symbol >> Market Stats to see the market statistics symbols.

If you do not see Market Stats section listed, then you will need to Update the Symbol Settings.

In the Find Symbol window, the US Dollar index and other currency indexes are listed under the FX Indexes 
category in Find Symbol.

 
Select a market statistics symbol and press the Open Historical Chart or Open Intraday Chart button.

Symbols

[Link] - [Top]
An example of a market statistics symbol is TICK-NYSE. The general format is [statistics prefix]-[exchange/
index].

All of the market statistics symbols can be looked up through File >> Find Symbol >> Market Stats.

The following table lists all of the market statistics symbol prefixes and their meaning. There is a separate symbol 
for each of these prefixes for each supported exchange or index.

ABVDI
FF

The total volume for trades that have occurred at the Ask price or higher, for all of the stocks in the 
exchange or index, minus the total volume for trades that have occurred at the Bid price or lower, for all 
of the stocks in the exchange or index.

TICK

The number of stocks that traded at a higher price compared to their previous trade, minus the number of 
stocks that traded at a lower price compared to their previous trade. For example, if TICK reads +500, 
then there are 500 more stocks trading higher compared with stocks trading lower. The opposite is true if 
it is -500. TICK-NYSE is equivalent to the old $TICK symbol.

TRIN

This is the Trading Index. This calculation is the number of stocks that are up compared to the previous 
trading day close, divided by the number of stocks that are down compared to the previous trading day 
close. This ratio is then divided by the volume of stocks that are up compared to the previous trading day 
close, divided by the volume of stocks that are down compared to the previous trading day close. 
Formula: TRIN = (ADV / DECL) / (UVOL / DVOL). TRIN-NYSE is equivalent to the old $TRIN 
symbol.

ADV The number of stocks that have traded during the current trading day and are up in price compared to 
their previous trading day close. Each stock only counts a value of one towards the statistic.

DECL The number of stocks that have traded during the current trading day and are down in price compared to 
their previous trading day close. Each stock only counts a value of one towards the statistic.

UNCH The number of stocks that have traded during the current trading day and are unchanged in price 
compared to their previous trading day close. Each stock only counts a value of one towards the statistic.

ADR The advance decline ratio (ADV / DECL).

TISS The number of stocks that have traded during the current trading day. Each stock only counts a value of 
one towards this statistic.

NISS
The difference between ADV and DECL. This is the symbol to use to get the Advance-Decline line. 
However, to get the true Advance-Decline line, you need to add the Advance Decline Line study to a 
chart of this symbol. Refer to Adding/Modifying Chart Studies for instructions.

ISS The number of stocks that have traded in the second for which this is reported for. Each stock only 
counts a value of one towards this statistic.

UVOL

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are up in price compared to their previous trading day close. 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands. 

DVOL

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are down in price compared to their previous trading day close. 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands.

TVOL

The total volume of stocks for the particular exchange or index the symbol is for that have traded in the 
current trading day . 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands. 
NVOL NVOL is the difference between UVOL and DVOL.

UVOL
24H

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are up in price compared to their previous trading day close. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands. 

DVOL
24H

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are down in price compared to their previous trading day close. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands.

TVOL
24H

The total volume of stocks for the particular exchange or index the symbol is for that have traded in the 
current trading day. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands. 
NVOL
24H NVOL24H is the difference between UVOL24H and DVOL24H.

UTCK The number of trades of the stocks that have traded in the current trading day and are up in price 
compared to their previous trading day close. Quoted in 1000s.

DTCK The number of trades of the stocks that have traded in the current trading day and are down in price 
compared to their previous trading day close. Quoted in 1000s.

TTCK The total number of trades of stocks that have traded in the current trading day for the particular 
exchange or index the symbol is for. Quoted in 1000s.

NTCK NTCK is the difference between UTCK and DTCK. Quoted in 1000s.

DTIS The number of stocks that traded at a lower price compared to the previous price or compared to the prior 
close at the first trade of the day. This is used in the TICK calculation.

UTIS The number of stocks that traded at a higher price compared to the previous price or compared to the 
prior close at the first trade of the day. This is used in the TICK calculation.

PVOL

The total volume for a one second period for the stocks that have traded during that second. The actual 
volume that you will see for a chart bar will be equal to the volume over the timeframe of the chart bar. 
So when using the Volume study on a 10 minute per bar chart, the Volume will be for that 10 minutes 
when using this symbol. The chart bars themselves represent the Open, High, Low, and Close of all of 
the 1 second total volume intervals regardless of the time length of the bar. For example, the high of a 
bar would be the maximum volume encountered during a one second period, during the timeframe of the 
chart bar. 

UDVR This is the ratio of UVOL24H to DVOL24H (UVOL24H / DVOL24H)
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ABVDI
FF

The total volume for trades that have occurred at the Ask price or higher, for all of the stocks in the 
exchange or index, minus the total volume for trades that have occurred at the Bid price or lower, for all 
of the stocks in the exchange or index.

TICK

The number of stocks that traded at a higher price compared to their previous trade, minus the number of 
stocks that traded at a lower price compared to their previous trade. For example, if TICK reads +500, 
then there are 500 more stocks trading higher compared with stocks trading lower. The opposite is true if 
it is -500. TICK-NYSE is equivalent to the old $TICK symbol.

TRIN

This is the Trading Index. This calculation is the number of stocks that are up compared to the previous 
trading day close, divided by the number of stocks that are down compared to the previous trading day 
close. This ratio is then divided by the volume of stocks that are up compared to the previous trading day 
close, divided by the volume of stocks that are down compared to the previous trading day close. 
Formula: TRIN = (ADV / DECL) / (UVOL / DVOL). TRIN-NYSE is equivalent to the old $TRIN 
symbol.

ADV The number of stocks that have traded during the current trading day and are up in price compared to 
their previous trading day close. Each stock only counts a value of one towards the statistic.

DECL The number of stocks that have traded during the current trading day and are down in price compared to 
their previous trading day close. Each stock only counts a value of one towards the statistic.

UNCH The number of stocks that have traded during the current trading day and are unchanged in price 
compared to their previous trading day close. Each stock only counts a value of one towards the statistic.

ADR The advance decline ratio (ADV / DECL).

TISS The number of stocks that have traded during the current trading day. Each stock only counts a value of 
one towards this statistic.

NISS
The difference between ADV and DECL. This is the symbol to use to get the Advance-Decline line. 
However, to get the true Advance-Decline line, you need to add the Advance Decline Line study to a 
chart of this symbol. Refer to Adding/Modifying Chart Studies for instructions.

ISS The number of stocks that have traded in the second for which this is reported for. Each stock only 
counts a value of one towards this statistic.

UVOL

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are up in price compared to their previous trading day close. 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands. 

DVOL

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are down in price compared to their previous trading day close. 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands.

TVOL

The total volume of stocks for the particular exchange or index the symbol is for that have traded in the 
current trading day . 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands. 
NVOL NVOL is the difference between UVOL and DVOL.

UVOL
24H

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are up in price compared to their previous trading day close. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands. 

DVOL
24H

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are down in price compared to their previous trading day close. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands.

TVOL
24H

The total volume of stocks for the particular exchange or index the symbol is for that have traded in the 
current trading day. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands. 
NVOL
24H NVOL24H is the difference between UVOL24H and DVOL24H.

UTCK The number of trades of the stocks that have traded in the current trading day and are up in price 
compared to their previous trading day close. Quoted in 1000s.

DTCK The number of trades of the stocks that have traded in the current trading day and are down in price 
compared to their previous trading day close. Quoted in 1000s.

TTCK The total number of trades of stocks that have traded in the current trading day for the particular 
exchange or index the symbol is for. Quoted in 1000s.

NTCK NTCK is the difference between UTCK and DTCK. Quoted in 1000s.

DTIS The number of stocks that traded at a lower price compared to the previous price or compared to the prior 
close at the first trade of the day. This is used in the TICK calculation.

UTIS The number of stocks that traded at a higher price compared to the previous price or compared to the 
prior close at the first trade of the day. This is used in the TICK calculation.

PVOL

The total volume for a one second period for the stocks that have traded during that second. The actual 
volume that you will see for a chart bar will be equal to the volume over the timeframe of the chart bar. 
So when using the Volume study on a 10 minute per bar chart, the Volume will be for that 10 minutes 
when using this symbol. The chart bars themselves represent the Open, High, Low, and Close of all of 
the 1 second total volume intervals regardless of the time length of the bar. For example, the high of a 
bar would be the maximum volume encountered during a one second period, during the timeframe of the 
chart bar. 

UDVR This is the ratio of UVOL24H to DVOL24H (UVOL24H / DVOL24H)
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ABVDI
FF

The total volume for trades that have occurred at the Ask price or higher, for all of the stocks in the 
exchange or index, minus the total volume for trades that have occurred at the Bid price or lower, for all 
of the stocks in the exchange or index.

TICK

The number of stocks that traded at a higher price compared to their previous trade, minus the number of 
stocks that traded at a lower price compared to their previous trade. For example, if TICK reads +500, 
then there are 500 more stocks trading higher compared with stocks trading lower. The opposite is true if 
it is -500. TICK-NYSE is equivalent to the old $TICK symbol.

TRIN

This is the Trading Index. This calculation is the number of stocks that are up compared to the previous 
trading day close, divided by the number of stocks that are down compared to the previous trading day 
close. This ratio is then divided by the volume of stocks that are up compared to the previous trading day 
close, divided by the volume of stocks that are down compared to the previous trading day close. 
Formula: TRIN = (ADV / DECL) / (UVOL / DVOL). TRIN-NYSE is equivalent to the old $TRIN 
symbol.

ADV The number of stocks that have traded during the current trading day and are up in price compared to 
their previous trading day close. Each stock only counts a value of one towards the statistic.

DECL The number of stocks that have traded during the current trading day and are down in price compared to 
their previous trading day close. Each stock only counts a value of one towards the statistic.

UNCH The number of stocks that have traded during the current trading day and are unchanged in price 
compared to their previous trading day close. Each stock only counts a value of one towards the statistic.

ADR The advance decline ratio (ADV / DECL).

TISS The number of stocks that have traded during the current trading day. Each stock only counts a value of 
one towards this statistic.

NISS
The difference between ADV and DECL. This is the symbol to use to get the Advance-Decline line. 
However, to get the true Advance-Decline line, you need to add the Advance Decline Line study to a 
chart of this symbol. Refer to Adding/Modifying Chart Studies for instructions.

ISS The number of stocks that have traded in the second for which this is reported for. Each stock only 
counts a value of one towards this statistic.

UVOL

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are up in price compared to their previous trading day close. 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands. 

DVOL

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are down in price compared to their previous trading day close. 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands.

TVOL

The total volume of stocks for the particular exchange or index the symbol is for that have traded in the 
current trading day . 

2015-11-27: At the 9:30:00 US Eastern time open of the NYSE and NASDAQ, this volume calculation is 
reset back to 0. 2017-05-31: This symbol is only calculated during the day trading session. 

Reported in thousands. 
NVOL NVOL is the difference between UVOL and DVOL.

UVOL
24H

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are up in price compared to their previous trading day close. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands. 

DVOL
24H

The total volume of the stocks for the particular exchange or index the symbol is for that have traded in 
the current trading day and are down in price compared to their previous trading day close. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands.

TVOL
24H

The total volume of stocks for the particular exchange or index the symbol is for that have traded in the 
current trading day. 

This symbol is calculated during the entire 24 hour period which includes the premarket and post market 
trading. 

Reported in thousands. 
NVOL
24H NVOL24H is the difference between UVOL24H and DVOL24H.

UTCK The number of trades of the stocks that have traded in the current trading day and are up in price 
compared to their previous trading day close. Quoted in 1000s.

DTCK The number of trades of the stocks that have traded in the current trading day and are down in price 
compared to their previous trading day close. Quoted in 1000s.

TTCK The total number of trades of stocks that have traded in the current trading day for the particular 
exchange or index the symbol is for. Quoted in 1000s.

NTCK NTCK is the difference between UTCK and DTCK. Quoted in 1000s.

DTIS The number of stocks that traded at a lower price compared to the previous price or compared to the prior 
close at the first trade of the day. This is used in the TICK calculation.

UTIS The number of stocks that traded at a higher price compared to the previous price or compared to the 
prior close at the first trade of the day. This is used in the TICK calculation.

PVOL

The total volume for a one second period for the stocks that have traded during that second. The actual 
volume that you will see for a chart bar will be equal to the volume over the timeframe of the chart bar. 
So when using the Volume study on a 10 minute per bar chart, the Volume will be for that 10 minutes 
when using this symbol. The chart bars themselves represent the Open, High, Low, and Close of all of 
the 1 second total volume intervals regardless of the time length of the bar. For example, the high of a 
bar would be the maximum volume encountered during a one second period, during the timeframe of the 
chart bar. 

UDVR This is the ratio of UVOL24H to DVOL24H (UVOL24H / DVOL24H)

The following table lists all of the exchanges and indexes that market statistics are available for and provides 
descriptions for them.

NASDAQ Based on the stocks traded on the NASDAQ exchange.
NQ Based on the stocks traded in the NASDAQ 100 index.
NYSE Based on the stocks traded on the New York Stock Exchange.
SP Based on the stocks traded in the S&P 500 index.
YM Based on the stocks traded in the Dow Jones 30 Industrials index.
TF Based on the stocks traded in the Russell 2000 index.
NYSEMKT Based on the stocks traded in the NYSE Market exchange. Formally AMEX.
NYSE_NASDAQ_NYSEM
KT

Based on the stocks traded in the NYSE, NASDAQ and NYSE Market (AMEX) 
exchanges.

The following table lists all of the foreign exchange indexes (FX Indexes).

USDX US Dollar Index - calculated using the standard ICE algorithm.
EUR-X Euro FX Index
GBP-X British Pound FX Index
AUD-X Australian Dollar FX Index
NZD-X New Zealand Dollar FX Index
CAD-X Canadian Dollar FX Index
CHF-X Swiss Franc FX Index
JPY-X Japanese Yen FX Index
USD-X US Dollar FX Index
The Open, High, Low, Close Historical Daily chart values for the FX Index symbols are based upon the time range 
from 00:00:00 to 23:59:59 UTC time. 

There is no data earlier than 2014-03 for these symbols. 

Calculations and Algorithms

[Link] - [Top]
This section contains additional information about the calculations and algorithms used for market statistics. 

1. The data for all market statistics symbols are calculated and provided using Sierra Chart software and 
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systems using a full tick by tick data feed of the NASDAQ and NYSE exchanges. This includes stocks and 
ETFs. Although many ETFs trade on NYSE Market and not on the NYSE. Basically all reported and 
tradable symbols/issues. This documentation makes reference to "stocks" which can include ETFs.

2. All stock based statistics are based on the trading day, which includes the pre and post market trading 
sessions unless otherwise noted. The statistics are reset at midnight US Eastern time. This is after the post 
market session and before the pre market session. They run continuously through the entire trading day.

3. The market statistics symbols for US exchanges and indexes will definitely be active from 09:30 to 16:00 
US Eastern time on weekdays. There is also activity during the pre-and post market hours.

4. To calculate the stock based statistics, all trades and volume updates are examined for the NYSE and 
NASDAQ exchanges. Each trade is used to determine the status of the stock, which is then applied to the 
proper statistic based on which exchange or index the stock is a member of.

5. A particular stock is not included any the market statistics calculations until it has traded for the current 
day.

6. All stocks start in a neutral state and initially are not included any of the market statistics calculations. 
When there is the first trade of the day for a particular stock, it is compared against the prior days settlement 
price. If it is unchanged, then it would still not contribute to market statistics that require an up or down 
consideration of a particular stock. Otherwise, for volume and number of trades market statistics, the stock 
will be counted as soon as it trades for the day.

7. There is not a sampling of the stock exchange data. There is an update of market statistics at every single 
trade that is received from the full tick by tick feed for the exchanges being monitored. If there has been no 
change in direction (up, down, unchanged) for the last trade for a particular symbol, then the prior direction 
is used for that symbol in the market statistics where applicable.

8. Volumes and Number of Trades are shown in thousands of shares / trades.
9. The TICK- symbols are the total number of stocks trading at a higher price than their prior trade (up tick) 

minus the total number of stocks trading at a lower price than their prior trade (down tick). If a stock has 
not traded yet, it is not included in the count. 

An up tick is a trade that trades at higher price than the prior trade. A down tick is a trade that trades at a 
lower price than the prior trade. 

When a trade executes at the same price, the prior tick direction is maintained. 

For the first trade of the day for a stock, the price is compared against the prior closing price for that 
particular stock. 

In the case where a stock changes direction from an up tick to a down tick or the other direction, this causes 
a change of 2 in the TICK- symbol. For example, if a stock goes from an up tick to a down tick, the TICK- 
will change by -2. 

The TICK- symbols are updated at every single trade for the particular stocks being monitored and they are 
transmitted up to four times a second. The extreme values during each quarter second are also maintained 
and transmitted. 

The TICK- calculations are reset at midnight US Eastern time and effectively start at the pre-open. 

To know the number of stocks involved in the calculation for a particular TICK- symbol at any moment in 
time, refer to a chart for TISS-[exchange or index] for the same exchange or index. 

10. As a stock trades, each trade is compared to the previous trade for that stock. The result is an up tick, down 
tick, or no change. In the case of the TICK- market statistics, they are then updated based on the prior tick 
state and the current tick state. For example, if a stock changes from down tick to up tick, both the down 
ticking total and the up ticking total need to be updated resulting in the net ticks moving +2. In the case of 
trading at the same price, the tick direction is maintained in the same state, and so there is no change to the 
tick counts used for the final TICK output.

11. The TRIN is the standard calulation: TRIN = (ADV / DECL) / (UVOL / DVOL). Refer to the Symbols 
section for a description of ADV, DECL, UVOL, DVOL.

12. Market Statistics Bid Volume: All market statistics maintain Bid Volume for Intraday data. Every 1 unit 



of Bid Volume indicates that the market statistic had a lower value than the previous value or had the same 
value as the previous value and the value previous to that was considered a lower value. When market 
statistics data is stored tick by tick, Bid Volume or Ask Volume will be 1 for the Intraday Tick data record. 
When looking at the Bid Volume in a chart, a value of 107 for a 1 minute Intraday bar indicates that the 
market statistic had 107 lower values for that bar.

13. Market Statistics Ask Volume: All market statistics maintain Ask Volume for Intraday data. Every 1 unit 
of Ask Volume indicates that the market statistic had a higher value than the previous value or had the same 
value as the previous value and the value previous to that was considered a higher value. When market 
statistics data is stored tick by tick, Bid Volume or Ask Volume will be 1 for the Intraday Tick data record. 
When looking at the Ask Volume in a chart, a value of 107 for a 1 minute Intraday bar indicates that the 
market statistic had 107 lower values for that bar.

14. Market Statistics Total Volume: All market statistics maintain Total Volume for Intraday data. This 
represents the number of price updates for a particular market statistics symbol.

15. The Market Statistics UVOL24H, DVOL24H, TVOL24H, UVOL, DVOL, TVOL symbols, consider the 
all of the trading activity from all of the symbols included in a particular exchange or index, that are 
intended to update the Daily Volume value. These are reported in thousands. These values can be very 
high. You can see the real trading volumes on the NYSE US Equity Volumes page.

Forex Indexes Calculation
[Link] - [Top]
This section documents the formula used for the Forex Indexes EUR-X, GBP-X, AUD-X, NZD-X, CAD-X, 
CHF-X, JPY-X, USD-X. 

FOREX quotes for commonly traded currency pairs are widely reported. For instance, a quote of EUR.CHF = 
1.4929 indicates that 1 Euro is exchanged for 1.4929 Swiss francs. The first currency in the quote symbol is called 
the base currency, and the second is called the quote currency.

We wish to have an index for each currency that makes no explicit reference to other commonly traded currencies, 
but is instead averaged over them. In order to write down compact mathematical expressions for these indices, it 
will be inconvenient to use the FOREX currency abbreviations. Therefore, we will use the following instead.

• C1 = EUR
• C2 = GBP
• C3 = AUD
• C4 = NZD
• C5 = USD
• C6 = CAD
• C7 = CHF
• C8 = JPY

In this nomenclature, C1.C7=EUR.CHF. Note that reversing the order of the currencies in this expression yields the 
reciprocal of the previous quote. For example, C7.C1=1/C1.C7. 

In the expressions for the indices, we will also want to cite a reference value of the quote. This will be the value of 
the quote on 2008-12-31, and it will be denoted by C1.C7(Ref). Refer to the table below for these values.

We are now ready to write down an expression for the indices of the currencies. For currency Cj, its index will be 
denoted Cj-X. So for example, C1-X or EUR-X is the index for Euros.

Both the quote Cj.Ci and the index Cj-X are calculated about once per second. We are summing over all i not equal 
to j to avoid including terms in which a currency is compared with itself. We divide by 7 because we are averaging 

https://www.nyse.com/markets/us-equity-volumes


the expression in the summand for currency j over the other seven currencies. 

Values at 2008-12-31: 

• EURJPY = 126.68
• EURCHF = 1.4929
• EURCAD = 1.6992
• EURUSD = 1.3939
• EURNZD = 2.3872
• EURAUD = 1.9744
• EURGBP = 0.9584
• GBPJPY = 132.16
• GBPCHF = 1.5579
• GBPCAD = 1.7726
• GBPUSD = 1.4543
• GBPNZD = 2.4905
• GBPAUD = 2.0594
• AUDJPY = 64.16
• AUDCHF = 0.7565
• AUDCAD = 0.8606
• AUDUSD = 0.7061
• AUDNZD = 1.2090
• NZDJPY = 53.06
• NZDCHF = 0.6256
• NZDCAD = 0.7117
• NZDUSD = 0.5838
• USDJPY = 90.88
• USDCHF = 1.0713
• USDCAD = 1.2188
• CADJPY = 74.55
• CADCHF = 0.8789
• CHFJPY = 84.82

Market Statistics Historical Daily Charts

[Link] - [Top]
Normally the type of charts you should use with Sierra Chart Market Statistics are Intraday charts since the 
historical data for these market statistics is stored in an Intraday format.

Historical Daily data is generated from the Intraday data. So when you open a Historical Daily data chart, the chart 
data is built from the Intraday data on the server. These charts only are built from the Intraday data for the time 
span from 09:30:00 US Eastern time until 16:00:00 US Eastern time. 

So there can be differences to the Intraday chart data because of this.

Overlaying a Chart on Another Chart as a Study

[Link] - [Top]
To include a market statistic symbol in the study region of another chart, then this can be done by using the Add 
Additional Symbol study.

For example, you you can include the TICK-NYSE symbol below another chart.

Follow the information on the Add Additional Symbol study to do this. 

For general information to work with studies, refer to the Adding Studies section.
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On the Settings and Inputs tab of the Study Settings window for the Overlay study, set the Chart Region setting 
to 2 or whatever region you would like to display the market statistics chart in, on the destination chart.

Creating Additional Market Statistics

[Link] - [Top]
It is possible to use the existing Market Statistics and combine them to create a new statistic that may be of interest.

The following instructions give an example of using the NASDAQ Advancers (ADV-NASDAQ) along with the 
NASDAQ Decliners (DECL-NASDAQ) to generate the ratio of Advancers/(Advancers + Decliners).

1. Find the symbol ADV-NASDAQ and open this symbol into a new Intraday Chart.
2. Go to Analysis >> Studies and add the Add Additional Symbol study to the Studies to Graph. For more 

information refer to the Adding/Modifying Chart Studies.
3. Select Add Additional Symbol in the Studies to Graph area, and select the Settings button to open the 

Settings window for this study.
4. Select the Symbol Input setting and either Find the Symbol or enter the symbol DECL-NASDAQ. Change 

other settings as desired, and then select OK to close the Settings window for the Add Additional Symbol 
study.

5. Add the Study Subgraphs Add study to the Studies to Graph, select the study in the Studies to Graph 
area of the window and then select the Settings button to bring up the Settings window for that study.

6. Set Input Study 1 to Main Price Graph and Last and set Input Study 2 to Symbol: DECL-NASDAQ 
and Last. Set the other Inputs as desired. Select OK to close the Settings window for this study and have 
the study added to the chart.

7. Add the Study Subgraphs Divide/Ratio study to the Studies to Graph, select the study in the Studies to 
Graph area of the window and then select the Settings button to bring up the Settings window for that 
study.

8. Set Input Study 1 to Main Price Graph and Last and set Input Study 2 to Study Subgraphs Add and 
Add. Set the other Inputs as desired. Select OK to close the Settings window for this study and have the 
study added to the chart. This study displays the new Market Statistic for Advancers/(Advancers + 
Decliners) for the NASDAQ.

9. Select OK on the Chart Studies window.
If desired, the Add Additional Symbol and the Study Subgraphs Add studies can be set to Hide to not have 
them displayed.

Obtaining Data Further Back in Time for Some Market Statistics 
Symbols

[Link] - [Top]
The Symbols documented on this page have data which go back to approximately the beginning of 2014 except for 
the following which have more history:

From 2009-08-28 for NISS-NYSE. From 2008-08-07 for TICK-NYSE.

To access all of the available historical data for any of the market statistics symbols, follow the Downloading / 
Viewing More Historical Intraday Data. 

Market Statistics symbols are also provided with the Sierra Chart Historical Data Service which uses data from 
the Barchart Data service. These are completely separate market statistics symbols.

Follow the instructions on the Sierra Chart Historical Data Service page to use that service.

You can open Historical Daily or Intraday charts for any of the Sierra Chart Historical Data Service Market 
Statistics symbols using that service. 
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The historical Intraday data is in 1 minute units with that service.

Market Statistics Calculations Compared to Other Data Services

[Link] - [Top]
Sometimes we receive comments that the Sierra Chart market statistics in particular the TICK-NYSE differs at 
times compared to TICK NYSE data provided by other market data services.

You will see that the Sierra Chart TICK market statistics have the same shapes/patterns as compared to other data 
services. The actual values do tend to vary slightly, especially at extremes, but that is the case if you compare any 
of the different vendor TICK values. What we have found is comparing to a known good data feed, which ours is 
as well, you will find that the Sierra Chart TICK market statistics have lower and higher extremes.

In this section here, we will explain that the market statistics results provided by the Sierra Chart data feed are very 
accurate and precise.

TICK Calculation is Not Weighted Based on Market Capitalization of Containing Stocks

[Link] - [Top]
Since the TICK calculation is not weighted, large-capitalization stocks will affect the TICK calculation to the same 
extent compared to smaller capitalization stocks.

We have seen some traders run a simple summation of the TICK-NYSE using an Intraday bar interval, and 
compare that to the S&P 500 cash index Daily chart to find a correlation. This is a flawed and unreliable method of 
analysis for several reasons. One reason is that in the case of the S&P 500 index, the S&P 500 is a weighted index 
of 500 large capitalization stocks on both the NYSE and NASDAQ. The TICK-NYSE is all of the stocks on the 
NYSE and there is no weighting. 

The TICK market statistic is also a short-term market direction indicator. For example, if a stock is down for the 
day, it is still possible for that same stock throughout the day to have many upticks but still be down on the day 
compared to its previous closing price. There is not always a definitive and reliable correlation that can be made 
between the TICK market statistic and a weighted cash index. Often there will be a correlation but this is not 
always the case. 

Another reason why this is an unreliable comparison is explained in the Explanation of TICK Positive or Negative 
Bias and How to Correct. 

Sometimes we hear from users that the S&P 500 is way up/down, but the Sierra Chart TICK calculation, which is 
accurate, does not reflect this. Once again, this is a completely flawed method of analysis. The S&P 500 index can 
be up or down significantly in price, but this is due to the degree of price change of the stocks contained within it, 
the fact that it is a weighted index based on market capitalization, and it contains stocks from two different 
exchanges. 

It is not possible to always make a direct correlation to the TICK-NYSE which does not use any weighting based 
upon market capitalization, and it includes all symbols on a single exchange. If you believe this correlation is valid, 
then instead look at the TICK-SP, which tracks the number of stocks that have traded at a higher price compared 
to their prior price minus the number of stocks trading at a lower price compared to their prior price, in the S&P 
500. What you will find is that the reading given at the time you see the S&P 500 significantly up or down, is not 
an extreme reading and will appear to be inconsistent with the movement of the S&P 500 cash index. This 
definitively shows that making this kind of correlation is inherently flawed. 

In summary, the TICK is a short-term calculation indicating the number of stocks that have traded at a higher price 
compared to their prior price minus the number of stocks trading at a lower price compared to their prior price. 
Whereas a weighted cash market index like the S&P 500, is indicating for a group of large capitalization stocks 
their last trade prices compared to their final trade prices the day before, using a weighted formula based upon 
market capitalization. 



There is not always a direct correlation between the two.

TICK for S&P 500 Stocks Matches DTN IQ Feed

[Link] - [Top]
When calculating the TICK market statistic for the S&P 500 stocks using the DTN IQ Feed data feed and 
comparing that to the DTN IQ Feed calculated TICK, we see that there is a very close match as the below image 
shows.

You will notice that in the first chart at the top of this image, the timestamps differ from the other two charts below 
because the top chart is using delayed data. The timestamps differ by 15 minutes but that is beside the point with 
the comparison being made.

Interestingly you will see that the Sierra Chart calculated TICK from IQ Feed data has higher extremes which 
indicates more accurate reporting of these extremes. This tends to indicate that IQ Feed is using a sampling method 
whereas the Sierra Chart market statistics calculation involves every single trade from the S&P 500 stocks.

We also see a very close match to the Sierra Chart calculated TICK market statistic for the S&P 500 stocks using 
the Barchart data feed compared to the IQ Feed calculated TICK for the S&P 500. 

Aside from the differences with the extremes, the small occasional variations in appearance most likely are due to 
time stamping differences with the final TICK output.

Therefore, the Sierra Chart TICK market statistic calculation has proven to be accurate and follows a standard 
calculation model. The TICK market statistics calculation method is very simple and there never has been a 
problem with it other than some rare instances of a problem with the underlying data feed.

Therefore, differences with the TICK-NYSE must be primarily due to small differences or variation in the 
particular stocks being tracked on the NYSE and to some extent time stamping differences. Sierra Chart uses a 
reliable list of symbols which lists the stocks on the NYSE to do the calculation. The source data comes from 
Barchart. As of this writing, approximately 3200 stocks are used in the calculation each day and this also matches 
the number of stocks that DTN IQ Feed shows are traded on the NYSE every day.

Explanation of TICK Positive or Negative Bias and How to Correct

[Link] - [Top]
This is an image of the S&P 500 cash index Daily chart with 3 overlay studies below it.

The first overlay is a cumulative summation of the average price of each 1 Minute chart bar of the TICK market 
statistic for the S&P 500 stocks calculated by Sierra Chart. This is overlaid as OHLC bars on to the S&P 500 cash 
index Daily chart. Notice how it slopes up.

The second overlay is a cumulative summation of the average price of each chart bar of the DTN IQ Feed 
calculated TICK market statistic for the S&P 500 stocks. This is overlaid as OHLC bars on to the S&P 500 cash 
index Daily chart. Notice how it slopes down. It goes in a completely opposite direction.

The third overlay at the bottom is the Cumulative Adjusted Value study on the chart of the TICK market statistic 
for the S&P 500 stocks calculated by Sierra Chart (symbol TICK-SP). This is overlaid as OHLC bars. You can 
now see some correlation at times to the underlying S&P 500 cash index.

As explained in the TICK for S&P 500 Stocks Matches DTN IQ Feed section we can see that there is a very close 
match between the Sierra Chart calculated TICK market statistic for the S&P 500 stocks compared to the IQ Feed 
TICK for the S&P 500.

We also want to point out, that the Barchart Data Service $TICK symbol data also has a positive bias when 
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performing a cumulative summation of it over an extended period of time.

So why therefore is there a 100% difference of slope between the Sierra Chart calculated TICK and the DTN 
calculated TICK for the S&P 500 stocks?

Once again, the TICK is not a weighted calculation. Small-cap stocks will have just as much of an effect on the 
calculation as large-cap stocks. Although this is not relevant to the discrepancy and neither the nearly continuous 
positive or negative slope makes sense.

All of the reasons why one TICK is sloping up and the other is sloping down, are not exactly known. However, in 
the case of the IQ Feed calculated TICK for the S&P 500, at times where the market is closed the TICK value 
repeats itself and if it is a negative number (which it is in our test case), that then causes a downward slope of the 
cumulative summation calculation over that period of time. This is one of the reasons which has been observed.

However, one thing that can conclusively be said, is that this method of analyzing the TICK market statistic by 
running a simple summation of the values is inherently flawed and produces completely unreliable results and 
should never be relied upon.

What is the solution to the problem that we see? Clearly there is a solution with the third overlay in the image 
above. In this Cumulative Line for the Adjusted NYSE TICK article, it discusses a calculation that can be used on 
the TICK market statistic symbol to obtain a relative reading from the TICK. The result of this is the third overlay 
at the bottom of the chart above and you can see that it is more closely correlated to the actual underlying S&P 500 
cash index Daily chart.

Recent Analysis

[Link] - [Top]
Based upon a couple of recent user comments on the Sierra Chart TICK-NYSE calculation being less than 
accurate, we are going to once again review this for the date 2017-01-04.

We are going to explain here once again, after analysis that the TICK-NYSE market statistic is completely correct 
and reasonable.

There are going to be several points of analysis. 

Also we want to point out that it is incorrect to compare the degree of movement in the S&P 500 cash index and try 
to correlate that to the TICK-NYSE. For complete details about this, refer to TICK Calculation is Not Weighted 
Based on Market Capitalization of Containing Stocks. 

1. We can see in the chart images below, that the number of issues/stocks the Sierra Chart stock data feed is 
reporting at the 9:30 AM open is 465. With IQ Feed it is 2283. This is an indication of the number of stocks 
that have been trading premarket. For an exchange that has about 3100 stocks on it, the 465 looks more 
reasonable than the 2283. We do not know the reason for the difference but once again we think with the 
Sierra Chart data feed which is provided by Barchart, that it is indicating a more reasonable value. 

At the end of the day IQ Feed is reporting 3134 stocks trading and the SC Data Feed is reporting 3109. 
Essentially the same which indicates Sierra Chart is tracking the correct number of stocks on the NYSE. 

2. We can see from the above chart images that the number of issues/stocks trading on the NYSE at 9:30:59 
with SC Data feed is 1564 on 2017-01-04. IQ Feed is reporting 2721. This is a significant difference and 
once again we do not know the reason for this difference but it seems as though the 1564 would be more 
reasonable for an exchange that has 3100 stocks.

3. We can see from the chart images below that the number of issues/stocks trading up at 09:30:59 on the 
NYSE is 906. The number of issues/stocks trading down is 612. Resulting in an TICK-NYSE reading of: 
294 which is exactly what was reported by the symbol at the time. 

http://traderfeed.blogspot.co.nz/2007/09/cumulative-line-for-adjusted-nyse-tick.html


4. Finally we are going to compare the S&P 500 cash index to TICK-SP. We will estimate the TICK-NYSE 
reading from the TICK-SP to indicate that the Sierra Chart TICK-NYSE is giving a reliable reading. In the 
below screenshots we show the S&P 500 TICK from SC Data and from IQ Feed. IQ feed has two different 
symbols for this. 

There is variation among these. And also note that the IQ Feed S&P 500 TICK which is based on trades on 
the exchange only (symbol: LI6N.Z) is actually higher among all of them. And we think this is really where 
the core problem is. You can see that the reading is higher when trade data is actually excluded from 
secondary exchanges. Our understanding is that the underlying Sierra Chart data feed does include 
secondary exchanges. 

Based upon the above values we can see there is an average upper value for the S&P 500 TICK of 116 at 
the 9:30 US Eastern time minute. Calculation: 116 = (171 + 76 + 100) / 3. 

The range for the TICK-NYSE is approximately +1100 to -1100. A 2200 point range. The range for the 
TICK-SP is approximately +400 to -400. A 800 point range. The value of 116 is 65% of the S&P 500 TICK 
range. Applying the same percentage to the TICK-NYSE gives us an estimated reading of 330 which is 
very close to the 324 TICK-NYSE value that Sierra Chart was indicating at this time. This validates that 
the TICK-NYSE reading was correct. 

There definitely is nothing wrong with the underlying Barchart NYSE and NASDAQ data feed being used for the 
TICK and other market statistics calculations. 

We know this for various reasons. The data is not delayed from observations we have done on various symbols at 
the NYSE open. And no user of the same real-time US equities data feed has said the data is delayed. 

When examining the number of trades and volume from Intraday tick data for major symbols such at the ETF SPY 
and other major stocks, and comparing them to IQ Feed, there are no significant differences (within 
approximately .0009%). 

We also know based on the TISS-NYSE which had a value of 3109 at the close of 2017-01-04 with SC Data and 
comparing to the equivalent IQ Feed symbol at the same time which had a value of 3134 that there is only a .8% 
difference in the number of issues/stocks being tracked. We are using a list of symbols provided by Barchart to 
determine what are the NYSE symbols. So once again we know the number of symbols being tracked is accurate. 

We have also asked Barchart about their data feed in relation to the TICK differences, and they said: "As any 
trades made on NYSE listed securities we will report, and we are certainly not dropped packets which would be 
another explanation." , "Our US Equities data is from the original exchanges, and includes all trades and bid and 
ask messages.". They also said this about the other TICK calculations from the other providers: "My guess would 
be that the difference is others calculate these on only NYSE Arca trades and not across the exchange.". 

Therefore, there is nothing at all wrong with the underlying Barchart data feed being used for the TICK 
calculations. 

Differences with TICK between different providers primarily is going to be attributable to differences in the 
underlying data feed. What the specific reasons are for these differences, we do not know but we also know there is 
nothing wrong with the underlying Sierra Chart data feed. These differences definitely do not amount to meaning 
there is a problem with the Sierra Chart TICK calculation. But instead there is simply a difference and if anything 
the Sierra Chart TICK calculation is more reasonable than others.

So we can conclude the TICK calculations Sierra Chart is providing are 100 percent accurate based upon the 
underlying data and we know the underlying data is good. Therefore, concluding there is something wrong with the 
TICK is actually faulty reasoning and instead you should question what you are seeing from other providers based 
upon the fact that we are working with a known good data feed.

If you are not happy with the TICK-NYSE that we offer, then do not use it but understand what we are providing is 



accurate and your conclusion that there is something wrong with it is not based upon sound reasoning and is not 
supported by fact. 

And after this analysis again, we can only conclude that what you are seeing from other providers is actually 
questionable and likely unreasonable and not accurate. They certainly can be misleading when comparing to the 
S&P 500 cash index. The TICK calculation provided by Sierra Chart is a much more reasonable and stable 
representation of unweighted trade activity on the market.

For additional information, refer to this Support Board posting.

Opening TICK Values

[Link] - [Top]
Sometimes we hear the comment, that the market has opened way up or down, and the TICK calculation does not 
reflect that. Once again, this is a flawed method of analysis. 

Trading activity from an exchange, is a single stream of data. At the 9:30 AM US Eastern time NYSE open, the 
very first TICK value will either be +1 or -1, for the first stock traded. And then from there, it will increase or 
decrease as the data is received from subsequent trading activity since the very first trade. 

Now what actually happens in the case of the Sierra Chart calculated TICK for the NYSE and other exchanges and 
indexes is that the calculation begins at the open of the premarket which is 4 AM US Eastern time. 

So at the 9:30 AM open, the TICK will reflect the number of stocks trading up minus the number of stocks trading 
down at that point. However, since most stocks have not yet traded before 9:30 AM, you are not going to see an 
extreme up or down value at the 9:30 AM open. If you see this extreme with other provided TICK calculations, 
then right away you need to recognize that those values are indeed very likely erroneous and demonstrate very 
substandard and incompetent market statistics by these other providers. This is a basic fact.

Market Statistics Calculation Change April 2019

[Link] - [Top]
Effective April 25, 2019 a change was made with market statistics calculations where when the best bid/ask prices, 
both are beyond the last trade price, then the changes with those bid/ask prices are counted as trades with no 
volume which then contributes towards the calculations like the TICK and the other market statistics symbols. This 
applies to the symbols for all of the different exchanges and indexes market statistics are calculated for. 

The way this works is that if the best Bid price is above the last trade price, and it has increased compared to the 
prior Bid price, then it is counted as an uptick. If the best Ask price is below the last trade price and it has 
decreased compared to the prior Ask price, then it is counted as a downtick. This counting of upticks and 
downticks continues until such time that the Bid and Ask are no longer fully above or below the last trade price.

This allows the number of stocks at the open which participate in the TICK and other calculations to be higher and 
causes greater extremes in the TICK calculation.

We have been monitoring this change and we believe that is a good change since some users point out that the 
market statistics calculations that Sierra Chart offers sometimes are different than other services, in particular 
around the daily open of the stock exchange. 

Although we have consistently shown, that the calculations we have been providing are correct. We have written 
about this extensively. 

So in effect, the reason for the change is to make the market statistics more predictive because we are including 
actual order activity which will eventually result in trades. And to reduce the number of questions we receive about 
the market statistics which actually has been the case.
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Conclusion

[Link] - [Top]
Based upon all of the above information, what can be concluded? The Sierra Chart provided TICK market statistics 
calculations are accurate and reliable.

You will see differences among all of the different vendors TICK market statistics calculations. 

Do the differences make one better than the other, perhaps with someone's particular view that might be the case 
but as we have shown it does not mean that the Sierra Chart calculated TICK is inaccurate.

Being that the TICK is not a weighted calculation, due to the nature of the calculation and due to some inevitable 
variations with the underlying stock data it is calculated from, this only reveals the inconsistent nature of the TICK 
calculation among data services when comparing it to the underlying stock indexes. 

If you are not satisfied with the Sierra Chart calculated TICK market statistics, then perhaps it is more a nature of 
the TICK calculation in general which you should examine as a method of your analysis and the reliance that you 
currently have on it.

Mathematically Calculating Up Issues and Down Issues in TICK 
Statistic

[Link] - [Top]
While there are symbols which provide the number of stocks which have traded up and have traded down on the 
NYSE which are used in the TICK-NYSE calculation, it is possible to mathematically determine these values.

We know the current number of stocks which have traded for the day from the TISS-NYSE symbol. And we also 
know the current value of TICK-NYSE .

Let the number of stocks that have traded up be \(u\), and let the number of stocks that have traded down be \(d\). If 
we know the sum \(S\) and difference \(D\) of these numbers, then we can compute them by solving the following 
system of equations.

\(u + d = S\) 
\(u - d = D\)
When solved, this system yields the formulas \(u = \frac{1}{2}(S + D)\) and \(d = \frac{1}{2}(S - D)\).

*Last modified Sunday, 25th August, 2024.
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◦ Were the required changes you made to your trading platform during the transition easy to follow 

and understand?
◦ Would you recommend Stage 5 Trading and Sierra Teton to a friend/colleague?
◦ Any other feedback or comments you would like to share regarding your experience?

• Testimonials (Edge Clear)
◦ How does Sierra Teton perform versus your previous data?
◦ Was migrating your brokerage account over to Sierra Teton a smooth and efficient process?
◦ Were the required changes you made to your trading platform during the transition easy to follow 

and understand?
◦ Would you recommend Edge Clear and Sierra Teton to a friend/colleague?
◦ Any other feedback or comments you would like to share regarding your experience?

The Teton Futures Order Routing service has a zero cost per transaction for Sierra Chart users. 

Introduction

[Link] - [Top]
The Teton Futures Order Routing service is a high-quality order routing service with advanced risk management 
from Sierra Chart to provide order routing, for outright futures and spreads, direct to the major exchanges. There is 
no other intermediary provider. 

Orders are routed direct to the exchange with high reliability and very low latency, in under 500 microseconds.

Market data is provided by the Sierra Chart Denali Exchange Data Feed. 
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Supported exchanges are CME, CBOT, NYMEX, COMEX, FairX. 

EUREX exchange to be added later. 

Options trading are not currently supported. 

This service is offered at no cost to both clearing firms and to users. It has no transaction fee per contract traded. 
To our knowledge this is an industry first. This Teton Order Routing service still provides very high quality order 
routing.

It has the following features:

• Low latency order routing to the exchange. In under 500 microseconds. In the case of CME Group order 
routing, Sierra Chart servers are located in Aurora Illinois colocated with the CME order matching 
computers.

• Stable and reliable connectivity.
• Simplified connectivity. There is no other subsequent login required. This eliminates another layer of 

connectivity issues, various and confusing entitlements from third-party providers, and username or 
password authentication problems. You will have stable, reliable and secure access to your trading account.

• Long-term (at least 2 years) order fill history with accurate Position data to ensure complete, reliable, 
hasslefree, and consistent trade statistics reporting within Sierra Chart like the Daily Profit/Loss, the Trade 
Activity Log Trade Statistics and Trades tabs, and the Trade Statistics for Charts. 

Additionally another benefit of this, is that all installed instances of Sierra Chart receive the order fill 
history from the server no matter what instance the trading occurred from, or whether or not the instance 
was connected to the trading server at the time of the order fills. Therefore, all installed instances of Sierra 
Chart set to use the Teton Order Routing Service all stay in full synchronization with trading activity. 

• Trouble-free and properly managed server-side OCO (order cancels order) orders. Server-side OCO orders 
are always enabled with this service regardless of the Use Server Side OCO Orders setting.

• Trouble-free and properly managed server-side bracket orders. This is a huge advantage as compared to 
many of the other supported Trading services. With many of the other supported Trading services, either 
server-side bracket orders are not supported or there are various issues with using them. 

Properly managed server-side bracket orders are so important since it makes the order handling very safe 
and low latency. With some of the other supported Trading services, the bracket order management is on 
the client side with a much higher delay from when the parent order fills, to when the Target and Stop 
orders are transmitted. This can be for example 300 ms and higher, rather than below 1 millisecond when 
managed on the server as they are with this service. 

Server managed bracket orders, also mean that when the market is moving fast, there is a greatly reduced 
possibility that the stop order will be rejected. If the Stop order were rejected, it would leave the position 
unprotected. 

Server-side Bracket orders are always enabled with this service regardless of the Use Server Side Bracket 
Orders setting. 

• Another advantage of server-side managed OCO and Bracket orders is that if your installation of Sierra 
Chart loses Internet connectivity or is closed, these orders continue to be managed on the server regardless 
of this and will protect the Position that they are intended for.

• If you are using CQG, OCO and Bracket orders are not managed properly with that service. And Bracket 
orders are not server-side. This is all substandard. CQG users need to move to the Teton Order Routing 
service for properly managed OCO and Bracket orders.

• Trailing Stop orders are still always managed locally on the Sierra Chart client side.
• Monitor your position in queue for Limit orders, for orders of quantity 3 and greater. Requires Service 

Package 12 and market by order data.
• When flattening your position there is not a possibility of an order rejection due to a Position limit 

violation.
• Reliable market data with extended market depth and market by order data for CME and EUREX markets 
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(currently 1400 levels).
• Can use free delayed market data.
• Can trade spreads with easy symbol lookup.
• Connects directly to the exchange for routing orders. No intermediary provider.
• Full redundancy with order routing. Redundancy with connectivity to the exchange (Total of four A and B 

connections). Redundancy with servers.
• Triple redundant Internet connectivity to the order routing server. Internet service providers (ISPs) are: 

Zayo, Verizon, Cogent.
• Web-based trading panel. Does not require your Sierra Chart account to be active or not. However, does 

require a small Services Balance for order submission.
• For market data, the high quality and reliable Denali Exchange Data Feed is used. In the case of 

authorization for the CME exchanges at the nonprofessional fees which require a funded trading account, 
when your trading account is linked to your Sierra Chart account this will mean that the CME data is 
always authorized and can be used independently of this order routing service. And can also be used with 
the Simulated Futures Trading service. There is no need to connect once a month to your trading account.

• Support for multiple simultaneous connections to the trading server. There is no limit on the number of 
trading connections. However, there may be a separate real-time exchange fee for additional data 
connections on different systems. Refer to Denali Exchange Data Feed Connections.

• When the Trading connection is lost and there is a reconnection, this does not disrupt or affect the market 
data feed connection. Likewise, when there is a lost connection with the market data and a reconnection, 
this does not disrupt or affect the trading connection. Both connections are fully independent of each other. 
This does not exist with any other supported trading service that Sierra Chart works with and is a major 
advantage with this order routing service and contributes to the very best rocksolid connectivity.

• Market Data and Trading are on different socket connections. This contributes to providing the absolute 
lowest latency for trading. CQG Web API, CTS, Interactive Brokers use the same connection for market 
data and trading unless you are using the Sierra Chart Exchange Data Feed. When market data and trading 
are used on the same connection, this can increases the latency for trading, although not necessarily.

• Order routing and market data servers are available 24 hours a day 7 days a week. There may be one minute 
interruptions during times when the markets are closed but in general, there is full availability over the 
weekend and other times.

• The service supports an avoidance of a situation where when modifying the price of an order on the client 
side like from automated trail order management, where this order has a new order quantity still in 
transmission to Sierra Chart from the server due to bracket order management, the quantity on the server is 
maintained rather than getting overrided by an old quantity from the client side. This solves a condition 
which we have seen sometimes over the years which can result in an incorrect final order quantity for a 
child order. 

This feature is only available with the Teton Order Routing Service. It is not supported with any other 
service. And this is yet another reason why if you are serious about your trading, there is no other choice 
but to use the Teton Order Routing Service. 

• Support for automatic liquidation of positions and canceling orders when the daily loss limit has been 
reached. This is both controllable by the broker and the user. There are different sets of settings for the 
broker and the user. They remain separate from each other. 

• Iceberg Orders are supported through the Maximum Show Quantity setting on the A tab of the Trade 
Window.

• Intelligent risk management ensures that orders in an OCO group consume only the margin of one order 
with the greatest quantity. And when flattening or closing a position, there are no order rejections that can 
occur unlike other order routing systems.

• All Trade >> Trade Account Monitor fields are supported and are continuously updated in real time. 
Accurate account balance field which immediately updates when trades are closed. Continuously updating 
Net Liquidating Value (Account Value) field. Among all of the Trading services supported by Sierra Chart, 
only Teton has support for all of the Trade Account Monitor fields and updates those fields the fastest.

• Information about Teton Order Routing Service versus CQG.
This new order routing solution is meant to evolve over time to be the very best and lowest cost futures trading 
solution for the Sierra Chart user base. It allows us to provide a high level of support and reliability to our customer 
base. So that you have a consistently and trouble-free and reliable trading experience along with trade statistics 
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reporting.

Over time this is meant to be an alternative or replacement for other supported trading gateways like Rithmic, 
CQG, CTS, Transact, Gain Capital, Interactive Brokers. It is the intent that it will be cost competitive with other 
services.

It allows Sierra Chart development to focus on one solution and making it the best solution rather than spreading 
our resources thinly among multiple solutions and each of those other multiple solutions being less than the best. 
And it also allows Sierra Chart development to focus more on the development of Sierra Chart itself rather than 
chasing all of these other external services and their problems every single day. 

The name Teton comes from the Grand Teton mountains in Wyoming.

What is Included

[Link] - [Top]
• Streaming Real-Time Data: Provided by one of the Real-Time Exchange Data Feeds Available from Sierra 

Chart.
• Historical Intraday Data: Provided by one of the Real-Time Exchange Data Feeds Available from Sierra 

Chart.
• Historical Daily Data: Provided through the Sierra Chart Historical Daily Data service.
• Historical BidVolume and AskVolume: Yes. Accurate.
• Live Trading Services: Yes.
• Simulated Trading: Yes.
• Order Types Supported: All except Market if Touched (non client side). CME Market Limit orders are 

supported.
• Iceberg Orders Supported: Yes. Iceberg Orders are supported through the Maximum Show Quantity 

setting on the A tab of the Trade Window.
• Server Managed OCO (Order Cancels Order): Yes. Cannot be disabled. Always enabled regardless of how 

Global Settings >> General Trade Settings >> Use Server Side OCO Orders is set.
• Server Managed Bracket Orders: Yes. Cannot be disabled. Always enabled regardless of how Global 

Settings >> General Trade Settings >> Use Server Side bracket Orders is set.
• Automated Trading (applies to Live or Simulated): Yes.
• Historical Order Fills from Trading Server: Yes. At least 2 years of order fill history with Position Quantity 

with each fill.
• Efficient Market Data with Processing on Background Thread: Yes.

Setup Instructions

[Link] - [Top]
1. This service supports live trading only. For simulated trading you can enable Trade >> Trade Simulation 

Mode On within Sierra Chart, or use the Simulated Futures Trading Service. However, for simulated 
trading, in order to take advantage of the lower-priced CME exchange fees, requires that you still have a 
live trading account anyway.

2. To be able to use this service, you need to have a live trading account with one of the following clearing 
firms or one of their Introducing Brokers:
◦ Stage 5 Trading (Broker)
◦ Edge Clear (Broker)
◦ Ironbeam (Clearing firm)
◦ Trade Pro Futures (Broker)
◦ AGN Futures (Broker)
◦ Canon Trading (Broker)
◦ Sweet Futures (Broker)
◦ DeepDiscountTrading (Broker)
◦ Optimus Futures (Broker)
◦ Plus500 Financial Services (Clearing Firm)
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◦ Advantage Futures (Clearing firm)
◦ Dorman Trading (Clearing firm)
◦ Phillip Capital (Clearing firm)
◦ AMP Futures (Broker) 
◦ Discount Trading (Broker) 

3. If your broker or clearing firm is not listed, then contact your broker, clearing firm or Sierra Chart and make 
an inquiry about supporting the Teton Order Routing Service. 

4. Contact your broker and let them know you that you want to use the Sierra Chart direct CME order routing 
service. This is not the older TT (Trading Technologies) based order routing service. This new service does 
not involve TT in any way.

5. Your clearing firm or broker will do the necessary set up. They will ask you for your Sierra Chart Account 
Name (username) which can be found under Help >> About within Sierra Chart. 

They do not need any other details regarding your Sierra Chart account. Do not give them your password. 

Any number of Teton order routing trading accounts can be assigned to a Sierra Chart username. So you 
can have multiple accounts accessible through your same username. 

Additionally, any number of Sierra Chart usernames can be assigned to a single Teton order routing trading 
account. Therefore, if you have two or more Sierra Chart accounts and you want a single Teton order 
routing trading account, assigned to those usernames, your clearing firm or broker can do this for you. 

6. If you require real-time data from CME, CBOT, NYMEX, and/or COMEX exchanges, then activate the 
Denali Exchange Data Feed for market data. 

If you need help with this step, start an Account Support Ticket and we will get this set up for you but you 
are still responsible for adding the necessary funds to your Sierra Chart account to pay for the data feed and 
completing the market data agreement. 

7. Update Sierra Chart to the latest version. To be sure you are running the latest version, refer to the Fast 
Update instructions.

8. Select Global Settings >> Data/Trade Service Settings.
9. Set the Current Selected Service to Teton CME Order Routing and select the A button to the right of the 

selection to accept that entry.  

10. Set the Clearing Firm to the appropriate firm or broker that is being used.
11. Press OK.
12. Order fills for orders submitted through Sierra Chart, have a .00 USD per contract fee with this service. 

Therefore, this service has no cost beyond the cost of Sierra Chart.
13. Connect to the data and trading servers by selecting File >> Connect to Data Feed on the menu.
14. If there is any connection error, it will be displayed in the Sierra Chart Window >> Message Log and also 

in the connection error pop-up window. 

You will not be able to connect to the service, until your trading account with the clearing firm has been set 
up on this service. 

Select File >> Disconnect to prevent further connection attempts if there is an error connecting. Select File 
>> Connect to Data Feed, to try connecting again. 

15. If you receive the connection error: Trade account not assigned, then this means that the trading account of 
yours has not been set up on this service. 

16. To open a Historical chart, Intraday chart or Trading DOM, select File >> Find Symbol on the menu. 
Select a symbol in the Futures list and press the appropriate button.

17. If you have existing Chartbooks with futures symbols that match another supported Data or Trading 
service, then to automatically translate those symbols, open the Chartbook and select Edit >> Translate 
Symbols to Current Service. For complete documentation, refer to Translate Symbols to Current Service.

18. For Live trading be sure to disable Trade >> Trade Simulation Mode On. For trading instructions, refer 
to Overview of Trading.

19. Continue with step number 3 on the Getting Started documentation page.
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20. If there are any order rejections, they will be displayed in the Trade Service Log. Contact your broker for 
help with order rejections.

21. For web based trading, go to the Web-based Trading Panel.
22. If you need help with any of the above, contact us through an Account Support Ticket.

Common Mistakes

[Link] - [Top]
A user not communicating the correct Sierra Chart Account Name to the clearing firm. The correct username will 
be found in Help >> About within the users installation of Sierra Chart. 

You also need to choose the correct Clearing Firm in Global Settings >> Data/Trade Service Settings, after you 
have chosen the correct Trading Service: "Teton CME Order Routing [Trading]". 

Make sure you are running an up-to-date version of Sierra Chart. Update with Help >> Download Current 
Version. Many improvements are made, to support Teton order routing. 

Using Multiple Trade Accounts

[Link] - [Top]
Teton Order Routing does support accessing one or more trading accounts, in a single installation of Sierra Chart 
connected to Teton order routing. All of these trading accounts must be with the same clearing firm.

This is very easily accomplished simply by the clearing firm assigning each trade account to your Sierra Chart 
username. For more information, refer to the Setup Instructions. 

Positions for Spreads/Strategies

[Link] - [Top]
Trading exchange traded spreads and strategies with the Teton Order Routing Service is fully supported.

For instructions to open a Chart or Trading DOM for one of the symbols, refer to Symbols.

For an understanding of how Positions are tracked for spreads/strategies, refer to Trading Spreads and Position 
Reporting for Spreads. 

In the case of exchange traded spreads or strategies, set the Order Quantity on the Trade Window to the exact 
quantity you want to make a trade for, the spread or strategy. 

Price Formatting

[Link] - [Top]
To modify the price formatting for exchange traded spreads and strategies you will want to adjust the following 
settings in Chart >> Chart Settings. For complete details, refer to Chart Settings.

1. Main Settings >> Price Display Format
2. Main Settings >> Tick Size
3. Symbol >> Real-Time Price Multiplier
4. Symbol >> Historical Price Multiplier

The prices you will use for Order prices will be based upon exactly the prices you see displayed on the Chart or 
Trade DOM.

Web-Based Trading Panel

[Link] - [Top]
The Teton Order Routing Service has a web-based trading panel available. It can be used from any device, 
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including mobile phones through a web browser. When using it on a mobile phone, you will want to choose the 
option for the mobile phone view on the trading panel.

The web-based trading panel supports the following features: 

• Current Orders list
• Current Positions list
• Account Balances
• New Order Entry. Target and Stop orders are supported.
• Order Cancellation
• Real-time or delayed basic price data (Upcoming).

*New* web-based trading panel. 

Link to old web-based trading panel. 

By default this web-based trading panel is enabled for all Sierra Chart accounts. To have it deactivated for your 
Sierra Chart account, request this through an Account Support Ticket. 

Snapshot market data support is expected to be added in September 2021. The data support will be for both real-
time and delayed data. You can choose to use delayed data if you are using the real-time data within Sierra Chart 
and market data rules prohibit you from accessing the real-time data in another application.

The web-based trading panel can be logged into at the same time while Sierra Chart is connected to the same 
service. You can connect to it as many times as you require from as many devices as you require. There are no 
restrictions.

Server Selection

[Link] - [Top]
You are able to connect to any of the available servers on the web-based trading panel by selecting the 
corresponding link. Refer to the image below.

You can also use the Connect and Disconnect buttons to connect and disconnect from the server as needed. 

 
Target and Stop Orders

[Link] - [Top]
Currently the web-based trading panel does not support market data. That is coming soon. 

Therefore, it is not possible to use a Target and Stop order when the parent order is a Market order through the 
web-based trading panel. This is not allowed.

You must make the parent order a Limit order and specify a price for that Limit order in order to use a Target and 
Stop order. 

Viewing Attached Orders

[Link] - [Top]
Attached Orders will display in the Open Orders table. Although they will only be viewable when server-side 
OCO and bracket orders are being used which is the case by default unless the parent order has filled. 

If the parent order has not yet filled you will only be able to see the Attached Orders if the web-based trading panel 
is connected to the same server that Sierra Chart is connected to and that will be the server specified in Global 
Settings >> Data/Trade Service Settings >> Service Setting >> Primary Server within Sierra Chart.
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Symbols

[Link] - [Top]
The available symbols are listed in File >> Find Symbol. If a market you want to trade is not listed, contact Sierra 
Chart Support.

Spreads/Strategies

[Link] - [Top]
1. Select File >> Connect to Data Feed if this command is not disabled, to connect to the data feed.
2. Select File >> Find Symbol >> Futures.
3. Select the top level of a particular futures market and then press the Get Spreads button to get a list of the 

available spread contracts. This is only only supported for CME symbols at this time.
Options

[Link] - [Top]
It is supported to access market data for futures options and chart futures options. Trading futures options is not 
supported with Teton Order Routing.

To access symbols for futures options and to open a chart, refer to Futures Options.

Using Delayed Market Data

[Link] - [Top]
Effective with Sierra Chart version 2012, for any CME, CBOT, NYMEX, COMEX symbol (outright futures, 
spread, option) that is not receiving real-time data, streaming delayed data will be provided instead. This happens 
automatically and there is nothing special to do. 

This data is provided by the Delayed Exchange Data Feed.

Delayed data would be provided in the case where you are not using one of the Sierra Chart provided Exchange 
Data Feeds or you have not activated the exchange for which the symbol trades on, in order to receive the real-time 
data.

The Teton Order Routing Service has no restrictions on the number of simultaneous connections that can be made 
to it from a particular Sierra Chart Account. However, due to exchange rules, there are limitations on the number 
of simultaneous market data connections.

If you are accessing the Teton Order Routing Service from more than one system at the same time, and due to 
market data rules from exchanges you cannot access the real-time data on the additional systems, then to use 
delayed data as an alternative, disable the Global Settings >> Data/Trade Service Settings >> Common Settings 
>> Allow Support for Sierra Chart Data Feeds option. 

Reconnect to the data feed after changing the state of this option. 

Using Trade Symbol
[Link] - [Top]
When using the Trade and Current Quote Symbol setting in Chart >> Chart Settings to trade a different symbol 
and the particular symbol for trading uses a different Real-time Price Multiplier compared to the main symbol of 
the chart, the Order and Position prices will not match the main symbol of the chart. This will result in incorrect 
Order prices which can cause an Order to be rejected, and the Trade Position line will not display at the correct 
location. 

There is a solution to this. You need to be running Sierra Chart version 2220 or higher for proper support for the 
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required multiplier setting. Refer to Fast Update for instructions.

Enable the Chart >> Chart Settings >> Use as Trade Only Symbol setting for the chart or Trading DOM used 
for trading. 

Set the corresponding multiplier for the Trade and Current Quote Symbol. Refer to Trade and Current Quote 
Symbol Price Multiplier. 

In the case of using the QM futures contracts symbol, on a CL futures chart, it is necessary to use the following 
settings in Chart >> Chart Settings:

• Price Display Format: .001
• Tick Size: .025
• Trade and Current Quote Symbol Price Multiplier: .001

In the case of using the M6E futures contracts symbol, on a 6E futures chart, it is necessary to use the following 
settings in Chart >> Chart Settings:

• Price Display Format: .00001
• Tick Size: .0001
• Trade and Current Quote Symbol Price Multiplier: 1

In the case of using the M6A futures contracts symbol, on a 6A futures chart, it is necessary to use the following 
settings in Chart >> Chart Settings:

• Price Display Format: .00001
• Tick Size: .0001
• Trade and Current Quote Symbol Price Multiplier: 1

Refer to Chart Settings for the documentation for the above settings. 

When performing a Chart Replay, with one of the above configurations you *must* remove the Trade and Current 
Quote Symbol setting in the Chart >> Chart Settings and make it blank. Otherwise, there will be price multiplier 
related issues. 

Frequently Asked Questions

[Link] - [Top]
Transaction Fees

[Link] - [Top]
Currently this service has no transaction fee per contract. It is offered for free. 

You would only be paying for commissions and the fees the exchange charges per contract, to your clearing firm.

Can Other Programs Use the Trading Connection and Data Feed?

[Link] - [Top]
Yes, they can use the DTC Protocol and connect to the DTC Server in Sierra Chart.

Is it Secure?

[Link] - [Top]
Yes, it is secure for the following reasons: 

Order routing is through secure firewalled servers over encrypted connections. 

Sierra Chart does not store user passwords on our systems. They are one way encrypted. So there simply is not a 
way for someone to discover your password. Only you know it. 
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The Sierra Chart desktop program which connects to your trading account also can be set to not save the password 
and uses a secure connection to the trading server.

The web-based trading panel page is only accessible by your own account and requires a secondary login. By 
default it is enabled but you can request Sierra Chart Support to disable it.

Reliability

[Link] - [Top]
The server process which routes orders, operates independently and has full redundancy and gracefully handles 
failures with other related systems. There is no absolute dependency on any other Sierra Chart systems to be able 
to connect from Sierra Chart or the web-based trading panel. Your orders are routed straight through to the 
exchange with very low latency. The order routing process is Sierra Chart itself configured in a multiuser server 
mode. 

Sierra Chart architecture, is based on best practices, and simplicity. Other than the operating system, there are no 
external software/library dependencies other than Open SSL for encryption which is statically linked. There is no 
practical risk of a situation developing due to a failure of software which we do not have control over, creating a 
situation which is technically challenging and time-consuming to recover from. Hardware failures are 
automatically handled due to multiple servers providing redundancy. 

And the internal design of Sierra Chart itself is maintained as simple as possible and utilizes only the most basic 
functionality of the operating system and in a way which ensures reliability. For example, there are no complex 
"databases" being used. Persistent storage is through simple files using simple and reliable file formats. 

The above information describes the Sierra Chart part of this service and the reliability of it. 

Position and Trade Account Monitor Window Fields

[Link] - [Top]
This section explains some notes about the various fields available on the Trade Positions Window and the Trade 
Account Monitor Window. 

The Average Price on the Position Window and Daily Profit/Loss on the Trade Account Monitor, are based upon 
a first in first out order fill matching logic when using the Teton Order Routing Service. 

The Daily Profit/Loss also includes the commission for each order fill. Therefore, when a trade is closed, the profit/
loss of that trade is added to the Daily Profit/Loss minus the round turn commission. The commissions are set by 
the clearing firm and often are just an estimate. They are usually not customized for each individual trader, 
although the Teton order routing system does support commissions at the account level. 

In the case of a micro contract, clearing firms typically will set a per contract commission anywhere from .60 to 
1.00 USD. For other contracts they will typically set the per contract commission at 2.50 USD. 

It is also possible the clearing firm has set no commissions. In which case there is no consideration of commissions 
in the Daily Profit/Loss value. You will need to ask your broker or clearing from about this. 

Whether a commission value per contract for some or all of the symbols is set or not, does not affect the account 
balance value overnight, when the account balance is synchronized to the account balance value the clearing firm 
provides for your trading account. At that time, a small credit or debit will be made to account for commission 
differences. 

"Secondary Instance is Not Allowing Connections" Connection Error

[Link] - [Top]
If you encounter an error that says "Secondary instance is not allowing connections to this server", this can be 
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safely disregarded. 

It simply means that the secondary server which is there as a backup to the primary server, is not allowing 
connections which is normally the case. The secondary is only going to accept connections when in the unlikely 
event the primary server is unavailable. 

When this message occurs, Sierra Chart will automatically reconnect to the primary. The reason this message 
occurs is when there are two failed connections to the primary server which would be due to Internet connectivity, 
then Sierra Chart will connect to the secondary server. 

 

Rejected Order (Last Trading Date Not Known)

[Link] - [Top]
The first trader that trades a particular futures markets (ES, CL, GE) or a specific spread symbol, will get a Info: 
Trade Order Error - LastTradingDateForSymbol is not known. Need to resubmit order. rejection. 

After this rejection, the security definition data is fetched, the last trading date is then known, and you can submit 
the order. In this case resubmit the order and it will go through. You can do this immediately after.

Once a trader or traders trades a particular market, then this error will not occur unless that market is no longer 
traded for about 3 to 4 months. When trading a new contract month for the same underlying futures market, this 
rejection will not occur.

Although in the case of a spread, this rejection will occur the first time a specific spread symbol is traded. In this 
case you can resubmit the order immediately after.

The reason this rejection occurs is to maintain system efficiency and not have to request and hold data for so many 
different symbols. This helps to maintain ultra low latency order routing.

The last trading must be known before the order can be submitted in order to support rejecting orders that are 
submitted after the last trading date.

Notes Regarding Risk Management

[Link] - [Top]
This section contains various notes regarding the risk management functionality of the Teton Order Routing 
Service. The risk management functionality is quite extensive and this section just explains some useful 
information in some areas of the risk management functionality. 

The Teton order routing service uses advanced/intelligent risk management. One way in which this helps, is that 
when flattening a position for a particular symbol, there will not be a rejection of the market order to close the 
position when the account is under margin because risk is being reduced.

It is also possible to reduce the quantity of an existing position when the account is under margin. Simply submit 
an order which reduces the quantity of the position. It will be allowed. However, if there are attached orders 
surrounding the position (a Target Limit and Stop order), the quantities of those must be reduced by the quantity of 
the order that is reducing the quantity of the position. It is not possible to rely upon the Scale Out functionality in 
this scenario, since the quantities of the Attached Orders will not be reduced until after the order which reduces the 
quantity of the position, fills. 

Understanding the Daily Net Loss Limit

[Link] - [Top]
Teton order routing supports the concept of a Daily Net Loss Limit. You can see this field in Trade >> Trade 
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Account Monitor, if your broker has set this. 

This can either be a fixed currency value or a percentage of the net liquidating value of the account. 

When the Daily Net Profit/Loss equal to or less than the Daily Net Loss Limit, then one of two actions can occur. 
Daily Net Profit/Loss is the total of the Daily Profit/Loss for the trading day and the Open Positions Profit/Loss.

These two actions can either be that you will not be able to increase your existing positions or add new positions, 
or all of the positions will be closed on your account, and any open orders canceled. This last action is called auto 
liquidation. 

The Daily Profit/Loss is the profit or loss, of all of the trades that have closed during the current trading day. It 
resets, at approximately 17:30 US Eastern time. It does not carry over into the next trading day.

However, the Open Positions Profit/Loss which is the profit or loss for your open Positions, does carry over from 
day to day. Therefore, Daily Net Profit/Loss can and does apply to positions carried overnight. However, there is 
no consideration to any Daily Profit/Loss from prior trading days. Only the current trading day Daily Profit/Loss 
for closed trades is included in the Daily Net Profit/Loss value. 

A trading day is considered to go from 17:30 US Eastern time to 17:29:59 US Eastern time the following day.

Therefore, Daily Net Profit/Loss inherently does support Open positions carried for more than the current trading 
day. 

Monitoring Auto Liquidation Functionality

[Link] - [Top]
These steps explain how to determine if auto liquidation is enabled for your trading account and how to monitor 
this functionality. These steps assume you are using the Teton order routing service. 

If you do not want auto liquidation functionality used on your trading account, make that clear to your broker. This 
likely will require higher margin to hold positions.

1. Connect to the Teton order routing service with File >> Connect to Data Feed.
2. Check to see that auto liquidation has been set up on your trading account. You have read-only access to 

the settings on your trade account on the Teton system.
3. Select Trade >> Trade Account Monitor.
4. Select your account in the Trade Account Monitor list by left clicking on it and highlighting it.
5. Select Manage >> Edit Trade Account. You can now see all of the settings on your account.
6. Select the Main tab. Check if the Flatten Positions at Daily Loss Limit setting is set to Yes. If so, then auto 

liquidation is enabled on your account.
7. Press Close to close the Trade Account Settings Window.
8. Select your account in the Trade Account Monitor list by left clicking on it and highlighting it.
9. Locate the DailyNetLossLimit field. If it has a negative number, then this is the daily loss limit. If you see 

this field as a negative number but auto liquidation is not enabled on your account, then this means the 
account is put into liquidation only when the daily net loss limit has been reached. This means you can 
reduce the quantity of your positions but you cannot increase positions or establish new ones. 

If this value is zero, there is no daily net loss limit used for your account and there is nothing further to do. 
10. You can monitor auto liquidation functionality, by referring to the DailyNetP/L field (in newer versions 

only). Refer to the screenshot. If auto liquidation should have triggered based upon this field having a more 
negative value than the DailyNetLossLimit field, and has not, then take the appropriate steps.  

11. If the DailyNetP/L field is not accurate, then contact your broker and take the appropriate steps, and that 
may include requesting them to disable auto liquidation or making an adjustment to it.

12. If auto liquidation triggers unexpectedly/incorrectly for any reason, then contact your broker and take the 
appropriate steps. Or take the appropriate steps within Sierra Chart. However, once auto liquidation 



triggers, you will not be able to open any new positions.

Testimonials (Stage 5)

[Link] - [Top]
General Comments

[Link] - [Top]
• Teton is great so far. Migration was smooth.
• Teton's order routing is excellent. [other service] has always brought delays. Finally, I would like to say 

that I am very satisfied with your performance!
• Im using Denali MBO and was trading through Rithmic which are very good as an execution venue. I have 

switched to Teton as of 2-3 weeks ago and am very happy with the execution even though I am thousands 
of miles away from the CME. My IB is [broker] (which have several clearing firms they work with) and 
they are extremely professional and have competitive rates and especially great customer support. Teton 
right now are a very good deal in terms of cost especially if you trade high volume (2000, 3000 lots and 
above/month) and also its a good way to support Sierra and their future plans. As of today, I can 
recommend the above combination with confidence. 

• Almost a week into this data feed and order routing service and.........I AM IMPRESSED!!!!! The trade 
activity logging detail is impressively accurate. Exit Orders are filling easier, it appears, which tells me cue 
placement must be faster. All of the documentation was accurate and easy on how to switch over to 
DENALI/TETON, if one decides to read it all. Thanks for this Order Routing Service Sierra Chart.

• Now looking forwards to trading via your Teton routing, I am sure it will be a significant improvement over 
Transact. Having now completed the move, I regret not switching sooner. The whole process of changing to 
Stage 5 was very easy (much easier than expected), the guys there where very helpful and dealt with all 
queries/requests promptly. Thanks for prompting the move in this direction.

How does Sierra Teton perform versus your previous data feed? (feel free to share which 
one)

[Link] - [Top]
• We feel that the platform has become lighter and the execution of orders faster.
• I used TT-Fix with Sierra Chart's Denali Data Feed before. So the Data-Feed did not change for me. One 

Year ago before I was using Denali, my data was supplied by Rhitmic's Paper Trading Data Feed which 
caused a lot of troubles with Sierra Chart. Sierra Charts Denali Feed is usually very stable for me.

• I was with TT through Denali. I have noticed no degradation in performance. It's hard for me really 
measure as I don't algo trade.

• Top notch. CQG
• I was using Sierra's TT order routing via Dorman. The Teton order routing is noticeably faster, and the acct 

balance updates faster.
• I used TT Denali feed. I don't see any difference in terms of trading.
• Have not had a chance to live trade the Teton order routing but I’m assuming that’s going to be fine. 

Coming from Transact data and order routing from all I learned from Anthony’s presentations it should be 
far superior

• Previously Denali/TT routing. Its working really well. Possibly a bit quicker to report the fill than TT but I 
could be imagining it :-). Both TT/Teton are great and I much prefer having a single data/trading feed over 
a separate connection (eg CQG/Gain) as previously - fewer things to go wrong! And obviously with Teton 
not charging for fills this can make a big difference to costs when trading micros.

• This is the lowest latency, highest quality data I have ever seen.
• I was using the Sierra Denali data feed underneath CQG, so it's pretty much the same. However, I have 

noticed after I load a chartbook I have to disconnect and reconnect for data to download.
• I don't notice any difference... it behaves the same but I know it's not the same. I've been following the 

updates on the SC support board so I know there are major advantages but they're in the background. 
Previously on Denali/TT.

• I believe I was previously using Sierra Chart’s TT based order routing service. I haven’t noticed a 
difference, which I consider to be a positive.

• The data is great and the connection is smooth



• I haven't noticed any noticiable difference between my previous data feed provider and Sierra Teton. (speed 
& reliability) I am extremely pleased with it and so far haven’t had any issues with it.

• As a Sierra Chart user for over 20 years, I can't say enough about the new version with Teton order 
routing!!!

Was migrating your brokerage account over to Sierra Teton a smooth and efficient process?

[Link] - [Top]
• Yes, just follow the instructions, everything is explained.
• Migrating was very easy, you did an awesome job!
• Could not get any better. Highly efficient
• Yes, except that trading access to some symbols needed to be manually updated.
• Migrating was smooth and no issues.
• Yes indeed that was smooth You guys were spot on with your work and communication and with a bit of 

testing today looks like it will be a solid connection
• Extremely quick No issues whatsoever.
• Yes
• Yes, thanks to Byron. SierraCharts docs on Teton were also helpful.
• Yes. very smooth...no glitches.
• Thank you very much for your help in opening the account. The process is very good.
• Migrating the account was easy and painless. Sierra and Stage 5 representatives were always quick to 

respond to my emails.
• I used to have Tradovate with CQG/Rithmic but when trading the DOM, there were gaps in the feed, and 

prices jumped around too much. With Sierra's new version (Teton) orders are logged into CME in 
milliseconds, with no price gaps. 

Were the required changes you made to your trading platform during the transition easy to 
follow and understand?

[Link] - [Top]
• I am already familiar with the use of SierraChart, so the required changes were pretty intuitive for me.
• Yes. SC did a nice job of this
• Absolutely
• Yes, because your instructions were easy to follow.
• No change except configuring Data feed-in SC.
• Yes with your good instructions and my familiarity with SC it was no problem Gave me the opportunity to 

clean up data folders etc too Looks like symbol translation switch over was seamless
• The instructions were clear but unfortunately Sierrachart didn't automatically update the symbols for some 

reason. I was a bit surprised they needed changing at all as I would have expected Sierra Denali to have the 
same symbols!

• Yes
• Yes...no issues.
• Extremely easy.
• I have been using this platform for a long time, so I understand its operation quite well.
• Sierra Chart has never been the easiest to configure for a newbie. That was largely due to the fact that it is a 

Professional Platform that has all the options that Professionals need. However, Sierra support was always 
available if I needed them. 

I have three instances of Sierra Chart on three PC's (though I only trade with one and use the others for 
market stats, etc. and to trade Cash Markets, and do Research. 

Would you recommend Stage 5 Trading and Sierra Teton to a friend/colleague?

[Link] - [Top]
• Yes, and already did so.
• Yes. In fact, I have two trading buddies with another broker who are getting ready to switch if that broker 

doesn't get Teton going soon. I will for sure send them your way as much as I can.
• Yes



• Yes, and I have.
• Sure.
• I would definitely. I like your approach to changes that are happening in the world and in the business
• Yes definitely
• Sierra Chart/Stage 5 and the Teton order routing appears to be the absolute best setup for trading futures. 

I've tried TradeStation, FuturesPlus, IBKR and ToS for futures as well. FuturesPlus is cool for Futures 
Options (Web Based) but this Sierra Chart blows them away.

• I've used it less than a month. I would recommend it for anyone starting with SierraChart from scratch. I 
need to use it more before recommending someone to switch.

• I will recommend you and SC to my friends
• Although I’ve only been with Stage 5 for a short while, I am very happy with the transition so far. I can see 

myself staying with Stage 5 as my main broker. I am extremely loyal to Sierra Charts and the data feed 
confirms it. So, yes, I would recommend Stage 5 and Sierra if anyone asks.

• I was aware of the new Teton version some months ago, but was not looking forward to installing the new 
version. I had not traded for some months after a bad experience, so I took time off to do research and work 
on charts. After months of searching for a new Broker, I opened a new account with Stage 5 (they started a 
new division called Sierra Futures). I was really impressed that by exchanging a few emails with their staff, 
I had Teton installed in just a half hour, with no hitches or hassles. 

I have done two SIM trading sessions since than, with no issues or hassles, and no gap bars, either on the 
charts or DOM. It just works so smoothly. Stage 5 is the perfect match with Sierra/Teton: Professional and 
First in Class! 

PS: A heads up for Futures traders who have been tied to the legacy combo of CQG/Rithmic for data and 
routing, as I have been for years. Here is what you will not get with Sierra Chart: no dropped orders, slow 
fills, high fees (yes, Teton is Free!), support directly from the firm that built the platform, if any issues. 
With the legacy systems/brokers you are screwed if something goes wrong, because the broker DOES NOT 
support the legacy systems if they crash. They have to contact the builder. 

Any other feedback or comments you would like to share regarding your experience?

[Link] - [Top]
• Sierra's Trade Account Monitor has multiple fields for acct balance, P/L, margins, etc. Very nice!
• I don't have negative feedback about the product since I just started using it. Overall, very happy with it.
• SC has lots of capabilities and settings in the charting and studies and that had been great and over the years 

even though they have added functionality it remains straightforward with solid documentation. Having not 
used their Trade execution tools In the past I can see today examining it that the Trade DOM is quite 
robust, like the charting, and I’ll be spending some time simplifying order types etc so it fits my needs.

• I absolutely love the new Web Trading Portal!
• My experience with you guys has been great so far, hope that continues.

Testimonials (Edge Clear)
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How does Sierra Teton perform versus your previous data?
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• Same or better
• Very well. Even in times of high volatility, I haven’t had a single issue with it.
• the same or better
• There is no discernible change between Teton and my previous SC feed.
• I haven't placed many trades as I'm on a training course but what I have done has seemed fine with no lag 

issues on the order side. 
• Perfectly
• About the same
• seamlessly
• Vastly superior, execution is very fast compared to the IBKR API. I also would occasionally get orphaned 



server side orders with IBKR. 
• Perfect could not find any thing wrong with Teton.
• Both datafeeds work perfect without slipagge in all volatility context.
• Not sure if there is a whole lot of difference. Unlimited Depth is nice for sure.
• Far better.
• This is my first data feed, but I have had no issues at al.
• Seems as stable or better
• It seems fine. No trouble with any feature. But I can't ID any specific marginal improvement.
• Only a little over a month, but very solid so far.

Was migrating your brokerage account over to Sierra Teton a smooth and efficient process? 

[Link] - [Top]
• Yes
• Absolutely. Sent an email to Ian at edge clear and that was it. Completely smooth.
• yes
• Yes! With Ian's help and the instructions provided it was very simple.
• Yes very straight forward
• Yes
• Yes
• Yes
• Yes, started with it.
• Very smooth , not problem at all.
• Yes of course.
• Yes very smooth, only complaint would be the process was slow.
• Yes.
• Yes.
• Yes.
• Yes, I was shocked how easy and quick the switch was.
• Yes
• yes
• Very smooth.

Were the required changes you made to your trading platform during the transition easy to 
follow and understand?

[Link] - [Top]
• Yes
• Didn’t have to make changes. Carried on as usual since I already used Denali data feed.
• Yes
• Yes
• Yes
• Yes
• Yes
• Yes
• Yes, but i've been using Sierra Chart for years and was already using the Denali feed.
• Yes , simple setting changes were required.
• Yes
• Yes followed directions on Sierra charts website.
• Yes.
• Yes.
• Yes.
• Yes.
• Yes.
• Yes.
• Yes.



Would you recommend Edge Clear and Sierra Teton to a friend/colleague?

[Link] - [Top]
• Yes
• Have already done so to a few friends of mine and don’t know if a better alternative for retail traders.
• yes
• Yes. Edge Clear has been amazing to work with. I primarily interface with Ian who is very responsive, 

knowledgeable, and helpful. I'm also a Convergent member and it's crystal clear to me that FT knows his 
stuff and has trader's best interests in mind. Keep up the good work!

• Yes I would
• Yes
• Yes
• likely
• Yes
• Absolutely, great combination.
• Of course
• Yes
• Absolutely
• Yes
• Yes.
• Definitely!
• Absolutely
• yes
• Yes I am still using it.
• Yes, already have actually.
• Yes! I've never had a problem placing any complex order through Teton, and orders seem to execute as fast 

as I need them to!
Any other feedback or comments you would like to share regarding your experience?
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• Thanks for all that you do to support developing traders!
• Not right now but I will let you no as I become more active. It would be nice to know when order execution 

on Eurex will be available.
• Ian is excellent. Provides exceptional service. Really appreciate having him
• Great service - thanks for your part in allowing its existence
• No, other then it's a great service and I'm glad that it's supported. It was one of my reasons for choosing 

EdgeClear and glad you were an early adopter.
• Sierra Charts are fabulously stable. The latency with CQG trading from Italy, was horrible...gone the 

instant I connected with Teton. Love it. Edge Clear and Sierra Charts are a perfect match.
• Excellent
• Teton has been a great experience so far!
• I was a little gun shy going in, but after the switch, not sure why I was worried.
• The Teton service is easy to use and works very well!

*Last modified Wednesday, 02nd October, 2024.
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Routing Service

Sierra Chart / Trading Technologies Futures Order 
Routing Service

 
• Introduction

Introduction

[Link] - [Top]
The Sierra Chart TT (Trading Technologies) based Order Routing Service is no longer being offered to new users. 

All users of this older service, and new users must use the Teton Order Routing Service which does not involve TT, 
and instead directly routes orders to the CME and other exchanges. 

*Last modified Thursday, 03rd March, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index6880.html?page=doc/SierraChartOrderRoutingServiceWithData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index35f0.html?page=doc/SierraChartDirectOrderRoutingService.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/27/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa55d.html?page=doc/Whats_New.php


◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Supported Data and Trading Services >> Delayed Exchange Data Feed

Delayed Exchange Data Feed
• Introduction
• Setup Instructions
• Using Delayed Data to Evaluate Performance
• Explanation of Behavior Delayed Data Feed
• Using Delayed Exchange Data Feed with External Trading Services

Introduction
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The Sierra Chart Delayed Exchange Data Feed offers delayed, streaming data for the following exchanges:

• CME (delayed 10 minutes and 10 seconds)
• CBOT (delayed 10 minutes and 10 seconds)
• COMEX (delayed 10 minutes and 10 seconds)
• NYMEX (delayed 10 minutes and 10 seconds)
• EUREX (delayed 15 minutes) 
• CFE (CBOE futures) (delayed 15 minutes) 
• NYSE (US Equities) (delayed 15 minutes) 
• AMEX / NYSE ARCA (US Equities) (delayed 15 minutes)
• NASDAQ (delayed 15 minutes) 
• NASDAQ Global Indexes (delayed 5 minutes) 
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• NASDAQ TotalView (excluding market depth as required by the exchange) (delayed 15 minutes) 
The data includes Market Depth data and Market by Order data where supported.

When using this data feed the data will be constantly streaming, but the data is not the Real-Time data, but is 
delayed according to the delays given above. For example, if the current local time is 14:32:30, then this data feed 
will not be displaying any market data later than 14:22:20 in the case of a delay of 10 minutes and 10 seconds.

Since this is delayed data, there are no exchange fees and no need to have a live, funded futures trading account in 
order to take advantage of the real-time nonprofessional exchange fees for the CME Group (CME/CBOT/
NYMEX/COMEX).

This data feed is also used by the Simulated Futures Trading Service, which provides a realistic simulation 
environment that can be used to practice trade, test and modify trading algorithms and techniques without having 
to pay for a Real-Time data feed, or having a trading account. The Simulated Futures Trading Service also 
supports the Denali Exchange Data Feed for real-time data.

You can also use the Delayed Exchange Data Feed with Trade Simulation Mode for simulated trading. 

For real-time data follow the instructions on the Denali Exchange Data Feed page. 

Watch the video of the Delayed Exchange Data Feed. For active symbols like CME MES futures at busy times, 
like the 9:30 AM US Eastern time open, you will see updates fast as shown in this video. If you do not, then 
contact Sierra Chart support.

Setup Instructions

[Link] - [Top]
The following instructions are to be used to access the Delayed Exchange Data feed.

1. The delayed data is accessible with the following Services in Sierra Chart:
◦ SC Data - All Services
◦ Trading Evaluator - Delayed
◦ Teton * Futures Order Routing
◦ Other supported Trading services (US equities only)

2. If you are using another supported Data or Trading service other than the ones listed above and you want to 
use the Delayed Exchange Data Feed at the same time as another service, then in this case what you need 
to do is install another installation of Sierra Chart following the instructions on the Multiple Services page. 

3. Within the Sierra Chart software, select Global Settings >> Data/Trade Service Settings. Select one of 
the services listed at the first step.

4. To ensure you receive the delayed data when using SC Data - All Services you will need to set Allow 
Support for Sierra Chart Data Feeds to No on the Common Settings tab (refer to image below).

5. Press OK. 

6. Update the Symbol Settings. 
7. Within Sierra Chart select File >> Find Symbol.
8. On the Find Symbol window, select a symbol from any of the following sub-categories:

◦ Futures - CME
◦ Futures - CBOT
◦ Futures - COMEX
◦ Futures - NYMEX
◦ Futures - EUREX
◦ Futures - CFE
◦ Stocks - NASDAQ

9. To open a chart, press Open Historical Chart or Open Intraday Chart.
10. Press the Close button to close the Find Symbol window.
11. In the case of when you have existing Chartbooks that you want to receive delayed data for, open those 
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Chartbooks through File >> Open Chartbook. 

After the Chartbooks are open, select Edit >> Translate Symbols to Current Service.

Using Delayed Data to Evaluate Performance

[Link] - [Top]
There are costly and complicated restrictions with real time futures data from exchanges in particular the CME / 
CBOT / NYMEX / COMEX.

It is much easier to access streaming delayed data which has no restrictions and is included with the Sierra Chart 
Service Packages which trial users have access to. This data is delayed 10 minutes and 10 seconds for all 
exchanges other than EUREX which is delayed by 15 minutes.

The delayed data feed delivers identical performance to the real-time data feed. All of the functionality in Sierra 
Chart will continue to work the same as compared to when you are using a real-time data feed. The speed and 
performance of the data feed is the same other than it being delayed.

However, the real-time data feed, Denali Exchange Data Feed, is capable of updates up to 5 times faster, if 
configured, but this is at a multiple millisecond level, which in most cases would go unnoticed. 

The features in Sierra Chart which require a streaming data feed like market depth features, and the Market Depth 
Historical Graph will work with the delayed data feed.

When the market is active, you will see the same performance of the data feed as you would with the real-time data 
feed. You can determine if there are any lagging problem and manage this.

To get an idea of how fast this data feed updates, you can reduce the Chart Update Interval for a particular chart or 
Trading DOM. For test purposes you could set this at 150 ms.

You can use this data feed as long as you want without being restricted to a time limit that the exchanges will 
impose for real-time data at no cost, if you do not have a funded trading account or pay the higher exchange fees. 
This time limit can be as little as 1 day, due to how exchange fees are implemented, and up to to 30 days.

Explanation of Behavior Delayed Data Feed

[Link] - [Top]
When first accessing the data from the Delayed Exchange Data Feed for a symbol that has not been subscribed 
before by any other user since the beginning of the week or since the last server restart (it is unusual for there to be 
a restart during the week), there will be a 10 to 15 minute wait depending upon the delay for the exchange) before 
the data starts streaming. 

It is not expected that this will be the case in most cases, because in most cases you would be looking at symbols 
that have already been used by other users. 

This condition occurs because it is necessary to give the server 10-15 minutes of time to delay the data. The reason 
for this behavior is the efficient design of the Sierra Chart market data infrastructure where only the data that has 
been subscribed to by users, is transmitted among processes and over the network. This design maintains high-
performance and low latency.

Whenever Sierra Chart updates the server software for the Delayed Exchange Data Feed, then you will be 
transferred to another server. When transferred to that other server, the above information applies. 

If you were to reconnect Sierra Chart to the data feed you may go to the server which has the new updated server 
process. There will be a 10-15 minute delay before this server process will be able to provide data after subscribing 
to a particular symbol since it has been restarted. 
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Using Delayed Exchange Data Feed with External Trading Services
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It needs to be understood that the Delayed Exchange Data Feed is only accessible when the Current Selected 
Service in Sierra Chart is set to one of the following: 

• SC Data - All Services
• Trading Evaluator - Delayed
• Teton * Futures Order Routing
• Other supported Trading services (US equities only)

Therefore, to receive delayed data for the exchanges provided by the Delayed Exchange Data Feed requires that 
you set the Current Selected Service in Sierra Chart one of the above.

Another possibility is to install another installation of Sierra Chart. And set the Current Selected Service in that 
installation to use SC Data - All Services.

An exception to what is described in the above paragraphs is NASDAQ delayed data which also provides data for 
NYSE and AMEX stocks. The delayed data for NASDAQ is accessible with all of the supported Trading services. 
The symbols for NASDAQ end with -NQTV. For more information, refer to NASDAQ Data Feed Notes. 

When you are using the Denali Exchange Data Feed, this does not impact the ability to receive delayed data for 
exchanges that you did not activate real-time data for through the Denali Exchange Data Feed. And it is still 
possible to receive delayed data for those symbols you did activate real-time data for. This can be done by 
disabling the Allow Support for Sierra Chart Data Feeds setting.

*Last modified Friday, 05th April, 2024.
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Introduction
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The Sierra Chart Simulated Trading Service, provides a very realistic Server-side simulation environment for 
trading outright futures contracts and also Forex markets within Sierra Chart.

You will have access to your trading results within Sierra Chart and you can also share your trading account read-
only to other users for them to access all of the Trade Statistics and Trades related to your trading.

This service supports sharing your real-time and historical trading data with any other Sierra Chart user or a trading 
evaluator.

Sierra Chart also has an internal Trade Simulation Mode which works directly within Sierra Chart and is not an 
external service. Therefore, you can use this Trade Simulation Mode instead of the Simulated Trading Service 
documented on this page. If you want to use Trade Simulation Mode, you will need to set Global Settings >> 
Data/Trade Service Settings >> Main Settings >> Current Selected Service to "SC Data - All Services" and 
not use "Trading Evaluator". 

The features are as follows:

• Realistic order fills based on estimated position in queue. 
• Server-side OCO orders. 
• Server-side bracket orders. 
• Completely stable. 
• 100% availability. 24 hours a day, 7 days a week. 
• Very fast. 
• Order entry and fills follows market session times. 
• Daily Loss Limit risk management. Based on either specified currency value or percentage of account 

value. When daily loss limit has been met, can either automatically close positions or only allow orders 
which will reduce position quantity.

• Position and order quantity limits both globally and per symbol. 
• Powered by the Sierra Chart/Denali Exchange Data Feed or the Delayed Exchange Data Feed provides 

historical, delayed streaming and real time streaming data. 1400 levels of market depth. These data feeds 
provide extensive historical data. And market by order data. 

• Complete, detailed and reliable trade statistics which can also be accessed by a trading evaluator.
• Long-term (At least 3 Years) order fill history maintained. 
• Account balance tracking with frequent updating of data fields. All fields are supported. This is one 

advantage of using this service over the internal Trade Simulation mode of Sierra Chart which does not 
provide account balance functionality.

• Detailed and accurate Trade Position tracking with margin calculations. 
• Supports CME/CBOT/NYMEX/COMEX, EUREX, cash Forex, and BitMex tradable products. 
• Delayed version which supports delayed data for CME/CBOT/NYMEX/COMEX. Real-Time data for cash 

Forex and BitMex. EUREX is not supported with delayed service. No additional cost for delayed data.
• All trading is performed through a remote server where all of the history is recorded and the Sierra Chart 

internal Trade Simulation Mode is automatically disabled when using this service. 

This prevents any loss of trading activity from being recorded on the server which would prevent a trading 
evaluator from looking at the trading activity. 

It has been a common problem when users are using other external trade simulation services, not this one, 
that Sierra Chart Trade Simulation Mode (Trade >> Trade Simulation Mode On) has been left on and the 
users trading has not been transmitted to the remote server, preventing the users trading results from being 
viewable by the trade evaluator. This is no longer a problem with the Sierra Chart simulated trading service.

• There is no need to involve a broker or live trading account or exchange fees. This is a fully self-sufficient 
service.
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Trading ICE symbols is not supported. 

Setup Instructions

[Link] - [Top]
1. Update Sierra Chart to version 2268 or higher. Update by selecting Help >> Download Prereleasefrom 

within Sierra Chart. For more information, refer to the Fast Update instructions. 
2. Select Global Settings >> Data/Trade Service Settings.
3. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - Delayed 

[trading] depending upon whether you want to use the real-time or delayed trading evaluator. The real-
time trading evaluator requires real-time data. Refer to the image below. 

4. Press OK. 
5. Connect to the data feed with File >> Connect to Data Feed. If you have trouble connecting, contact 

Sierra Chart support. 
6. Select Trade >> Trade Accounts Monitor. 
7. Select Manage >> New Trade Account. 
8. In the Trade Account edit field enter any trade account identifier which is at least three characters. Using 

letters and numbers only. 

If you are migrating from the old server-based Simulated Trading Service to the new one, then use the same 
Trade Account identifier that you have on the old system. If you are not sure what that is, contact us on the 
Support Board.

9. In the Currency Code field, select USD or EUR. You should use the currency which matches the exchange 
you will be trading on. Although this is not required.

10. The other fields and other tabs of settings can be left as they are. You can change them as you require. They 
will be documented as soon as possible. The default settings are fine.

11. The settings related to Master Firm Control Account are for Sierra Chart's use and for clearing firm use. So 
they are not applicable and it is not possible for individual users to set an account to be a Master Firm 
Control Account.

12. You may want to set the Commission Settings >> Trade Fee Per Contract on the Main tab to the 
commission per individual contract. This is just for one side. Not a round turn.

13. Press the Commit button to commit the changes. The account should be successfully created. A message 
box will appear indicating whether the commit is successful or not. You can begin to use the Trade Account 
immediately. If you get an error that says "Operation not allowed", then the trade account identifier already 
exists. You will need to choose a different trade account identifier.

14. On the Trade >> Trade Accounts Monitor window, you will see the account listed. Select it in the list 
and then select Balance >> Adjust Account Balance to add funds to the account. Use a positive number to 
add funds. A negative number to reduce funds.

15. If you require real-time futures data, then follow the setup instructions for the Denali Exchange Data Feed 

Only those users with funded trading accounts can take advantage of lower-priced CME fees for 
nonprofessional trading accounts. Otherwise, the higher priced CME fees are required for real-time data. To 
avoid the higher priced fees if you are a nonprofessional, follow the Easy Solution to CME Funded Trading 
Account Requirement instructions. 

There is a delayed data version of the Sierra Chart Simulated Futures Trading service which does not 
require any separate data feed or cost. So in this case you do not need to use the Denali Exchange Data 
Feed. 

It is best and easiest to get started with the Trading Evaluator - Delayed service first. 
16. Optional: It is recommended you install another copy of Sierra Chart on your system to be used with the 

Simulated Trading Service so this does not interfere with your other existing installation you may be using 
for other purposes. For instructions, refer to Step-By-Step Instructions to Install Multiple Copies of Sierra 
Chart. 
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The reason to install another copy of Sierra Chart is so that you have a separate installation just for 
simulated trading on this service.

17. Open a Chart or Trading DOM through File >> Find Symbol. 
18. If you have existing Chartbooks that you have been using with another supported Data or Trading service 

and you want to use them with the Simulated Trading Service, then when one or more of those Chartbooks 
are open, select Edit >> Translate Symbols to Current Service. 

19. Submit, modify and cancel orders as you require. Refer to Overview of Trading. 
20. You can view your trading results through the Trade Activity Log Trade Statistics and Trades tabs. 

Symbols

[Link] - [Top]
The available symbols are listed in File >> Find Symbol. This includes Futures, cash Forex and crypto currency 
contracts.

Notes

[Link] - [Top]
When receiving a security definition message through the websocket server in response to a security definition 
request for a symbol, in the case of a futures options symbol, if there is no margin requirement values provided, it 
is because the exchange is not providing the necessary data to do these calculations.

Trading Account Monitoring

[Link] - [Top]
This section explains creating a Trade Account and sharing it with a user for them to use to trade with. You then 
have the ability to monitor the trading performance of that other user. 

The account that you create, you will be the authorized user of it. You have full trading access to this account. You 
will then share it to another Sierra Chart user. You will share it by giving read/write access to that trading account 
to that user, so they can then trade it.

When you share a trading account to another user, they will not be able to modify any of the trade account settings 
or risk management settings. They cannot adjust the Account Balance. Only the authorized user can do any of 
these things. 

By default the authorized user is the Sierra Chart username who created the Trade Account, which would be you. 
You do have the ability to add another Sierra Chart user as an authorized user of this Trade Account if you require 
that.

You also have the ability to duplicate an existing account to use it as a template, for a new trade account. 

All monitoring of trade accounts you have shared with another user is done through Sierra Chart using the standard 
interfaces and functions. 

The Trade >> Trade Orders Window will list the open orders from all of the trading accounts you have access 
to. 

The Trade >> Trade Positions Window will list the open Trade Positions from all of the trading accounts you 
have access to. 

The account balance and other details about the account can be viewed through the Trade >> Trade Accounts 
Monitor window. 

The Trade >> Trade Activity Log will list the current and historical trading activity, including order fills, from all 
of the trading accounts you have access to. The Trade Statistics, Trades, Periods Stats, and Account Stats sub 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexf915.html?page=doc/Trading.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index509f.html?page=doc/TradeActivityLog.php#TradeStatisticsTab
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index509f.html?page=doc/TradeActivityLog.php#TradesTab
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index509f.html?page=doc/TradeActivityLog.php


windows all function and show the data of individual accounts or multiple accounts.

All of the Trading functionality in Sierra Chart will work identically with these simulated trading accounts. 

Creating New Trade Account to Share With Another User
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1. Select Global Settings >> Data/Trade Service Settings.
2. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - Delayed 

[trading] depending upon whether you want to use the real-time or delayed trading evaluator. Refer to the 
image below. 

3. Press the OK button.
4. From within Sierra Chart, select Trade >> Trade Accounts Monitor. 
5. From the Trade Accounts Monitor window, select Manage >> New Trade Account.
6. Enter the trade account identifier, use letters and numbers only (_ and - are allowed). Press the OK button.
7. The Trade Account Settings window will display. 
8. Select Main from the menu.
9. On the Main tab, set the Currency Code. 
10. On the Main tab, set other settings as required. The defaults should be fine for most cases. 
11. On the Main tab in the Margin Settings section, set Use Percent of Margin Requirement to the 

percentage of the exchange specified margin requirement to actually use. 100 will use the exchange 
specified margin. 50 will use 50% of the exchange specified margin.

12. Press the Commit button to save the new trade account to the server. 
13. If successful, you will receive a Commit is Successful prompt. Press OK for that.
14. Select Read/Write Shared Usernames from the menu.
15. In the Add New Read/Write Shared SC Username >> SC Username box, enter the Sierra Chart 

username (Account Name) that you want to share the trading account with. If you do not know this, you 
need to ask the user this. They will find it under Help >> About in their Sierra Chart installation.

16. Left click on the [Add] button below twice to invoke the add action. Refer to the image below. There is no 
need to perform a Commit after this, as this operation is sent to the server immediately. You will receive a 
prompt confirming the add is successful.

17.
18. This is all. Press the Close button. 
19. You can monitor the new trade account through the Trade >> Trade Accounts Monitor window. 

Duplicating a Trade Account to Share With Another User
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1. Select Global Settings >> Data/Trade Service Settings.
2. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - Delayed 

[trading] depending upon whether you want to use the real-time or delayed trading evaluator. Refer to the 
image below. 

3. Press the OK button.
4. Make sure Sierra Chart is connected to the data feed with File >> Connect to Data Feed. 
5. From within Sierra Chart, select Trade >> Trade Accounts Monitor. 
6. From the Trade Accounts Monitor window, select the line for the Trade Account you want to duplicate, in 

the list.
7. From the Trade Accounts Monitor window, select Manage >> Duplicate Trade Account.
8. Enter the new trade account identifier you want to use, use letters and numbers only (_ and - are allowed). 

Press the OK button.
9. At the Include existing shared usernames prompt, click No to prevent the existing usernames from being 

included since most likely you will want to share the account with other usernames.
10. The Trade Account Settings window will display. 
11. Select Main from the menu.
12. Press the Commit button to save the new trade account to the server. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexf915.html?page=doc/Trading.html


13. If successful, you will receive a Commit is Successful prompt. Press OK for that.
14. Select Read/Write Shared Usernames from the menu.
15. In the Add New Read/Write Shared SC Username >> SC Username box, enter the Sierra Chart 

username (Account Name) that you want to share the trading account with. If you do not know this, you 
need to ask the user this. They will find it under Help >> About in their Sierra Chart installation.

16. Left click on the [Add] button below twice to invoke the add action. Refer to the image below. There is no 
need to perform a Commit after this, as this operation is sent to the server immediately. You will receive a 
prompt confirming the add is successful.

17.
18. This is all. Press the Close button. 
19. You can monitor the new trade account through the Trade >> Trade Accounts Monitor window. 

Provide Read-only Access to Trade Account to Another User

[Link] - [Top]
It is supported to share a trading account with another Sierra Chart user and give them read-only access to it. This 
is so they can monitor your trading activity and look at all of your trading performance using all of the standard 
interfaces within Sierra Chart. For example they could use the Trade Statistics tab of the Trade Activity Log.

So if you want to demonstrate your trading capabilities, to another user for whatever purpose, including having 
them evaluate your trading performance, you have the ability to do this. They should be told that all of your trading 
activity is managed on a server and cannot be altered by you. So it is a very accurate method of trading 
performance, assuming you are using real-time data and not delayed data. Although if you are using delayed data, 
and you are not looking ahead at the real-time data, then your trading history, will be accurate.

The user who you shared the trading account with, can use all of the Trading functionality in Sierra Chart to 
monitor your trading activity and look at the history. 

1. Select Global Settings >> Data/Trade Service Settings.
2. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - Delayed 

[trading] depending upon whether you want to use the real-time or delayed trading evaluator. 
3. Press the OK button.
4. From within Sierra Chart, select Trade >> Trade Accounts Monitor. 
5. From the Trade Accounts Monitor window, select the line for the Trade Account you want to share, in the 

list.
6. From the Trade Accounts Monitor window, select Manage >> Edit Trade Account.
7. The Trade Account Settings window will display. 
8. You will receive a Update is successful prompt. Press OK at that prompt.
9. Select Read-Only Shared Usernames from the menu.
10. In the Add New Read-Only Shared SC Username >> SC Username box, enter the Sierra Chart 

username (Account Name) that you want to share the trading account with. If you do not know this, you 
need to ask the user this. They will find it under Help >> About in their Sierra Chart installation.

11. Left click on the [Add] button below twice to invoke the add action. Refer to the image below. There is no 
need to perform a Commit after this, as this operation is sent to the server immediately. You will receive a 
prompt confirming the add is successful.

12.
13. This is all. Press the Close button. 
14. Have the other user, you shared the trading account with, in their installation of Sierra Chart select Global 

Settings >> Data/Trade Service Settings.
15. Set the Current Selected Service to Trading Evaluator [trading] or Trading Evaluator - Delayed 

[trading] depending upon which service you are using. 
16. Press the OK button.
17. They will then have access to the Trade Account you shared.

Account Balance Adjustments

[Link] - [Top]
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It is supported to perform credit and debit transactions on the Account Balance of your simulated trading account.

If a trading account has been shared to you, and you are not the authorized user of the account, then you cannot 
adjust account balances. Only authorized users on a trading account can adjust the account balance.

Follow the instructions below to perform credit and debit transactions. 

1. Go to Sierra Chart and select Trade >> Trade Account Monitor.
2. Left click on the line in the list, the account you want to adjust the balance for.
3. On the Trade Account Monitor window menu, select Balance >> Adjust Account Balance.
4. Enter a positive number to increase the balance. Enter a negative number to decrease to balance.
5. Press OK.
6. The adjustment goes into effect immediately. You will see the adjustment reflected on the line in the Trade 

Account Monitor window for the Trade Account.

Margin Requirement Adjustments

[Link] - [Top]
It is supported to adjust the required exchange margin requirement when submitting an order. This can be 
important because there needs to be a sufficient Account Balance to be able to submit an order to cover the 
required margin.

Follow the instructions below to adjust this. 

1. Select Trade >> Trade Accounts Monitor. 
2. In the list of accounts, select the account you want to edit.
3. From the Trade Accounts Monitor window, select Manage >> Edit Trade Account.
4. On the Main tab in the Margin Settings section, set Use Percent of Margin Requirement to the 

percentage of the exchange specified margin requirement to actually use. 100 will use the exchange 
specified margin. 50 will use 50% of the exchange specified margin.

5. Press the Commit button to save the change to the server.

Deleting Trade Account

[Link] - [Top]
It is supported to delete a Trade Account that you no longer require.

Deleting a trade account, does not cancel any open orders for that account, it does not close any Positions for that 
account, and it does not delete any order activity and fill activity history. 

The history is still maintained on the server and you can re-create the Trade Account at any time to access the 
history. However, from time to time Sierra Chart may delete order and fill history from the server that is more than 
two years old.

Follow the instructions below to delete a Trade Account.

1. Select Trade >> Trade Accounts Monitor. 
2. In the list of accounts, select the account you want to edit.
3. From the Trade Accounts Monitor window, select Manage >> Edit Trade Account.
4. Select the Manage Trade Account tab from the menu at the top.
5. Click on the Delete Trade Account button text twice in the right column.
6. You will receive a prompt, to confirm. Press Yes to confirm.
7. You will receive another prompt to confirm. Press Yes to confirm.
8. When the account is deleted, there will be a confirmation prompt. Press OK.

Web-Based Trading Panel
[Link] - [Top]



The Sierra Chart Simulated Trading Service has a web-based trading panel. 

For complete documentation and details about this Trading panel, refer to Sierra Chart Order Routing Service 
Web-based Trading Panel. The simulated trading service web-based trading functions the same as the Live order 
routing service trading panel.

Link to web-based trading panel. 

Using Internal Sierra Chart Trade Simulation Mode

[Link] - [Top]
When using the Sierra Chart server-based Simulated Trading Services, all trading and tracking of trade activity is 
through a remote server. This is to provide a highly realistic trading environment and to ensure there is no 
modification of trading activity and to allow a trading evaluator to monitor your activity (if applicable). 

Therefore, it is not possible to use the internal Trade Simulation Mode when using these services unless you are 
doing a chart replay. 

When performing a chart replay it is possible to enable Trade >> Trade Simulation Mode On. If this command is 
enabled, then to disable it, remove the checkmark by this command. 

To use Sierra Chart Trade Simulation Mode in all cases, follow the instructions below. 

1. Select Global Settings >> Data/Trade Service Settings. 
2. Set the Current Selected Service to SC Data - All Services. 
3. Press OK.
4. Open your Chartbook with File >> Open Chartbook if it is not already open.
5. Translate the symbols in the ChartbookEdit >> Translate Symbols to Current Service.
6. You will now be able to enable Trade >> Trade Simulation Mode On.

Accessing Real-time Data

[Link] - [Top]
The simulated trading service supports both delayed data and real-time data. Delayed data is available for the 
CME, CBOT, NYMEX, COMEX, EUREX exchanges. 

Delayed data is provided when the Global Settings >> Data/Trade Service Settings >> Current Selected 
Service is set to Trading Evaluator - Delayed. 

For real-time data you will need to use the Denali Exchange Data Feed and set Global Settings >> Data/Trade 
Service Settings >> Current Selected Service to Trading Evaluator. 

To take advantage of the lower cost nonprofessional CME Group market data exchange fees, if you are a 
nonprofessional, then refer to the Easy Solution to CME Funded Trading Account Requirement. 

Using Delayed Data with Real-time Trading Evaluator

[Link] - [Top]
When you have set Global Settings >> Data/Trade Service Settings >> Current Selected Service to Trading 
Evaluator and not to Trading Evaluator - Delayed, and you are not using the Denali Exchange Data Feed and 
paying the required exchange fees for real-time data, then the order fill prices you receive will be according to real-
time data. 

This means that you will see a mismatch between the current market data price you see in the chart, and the order 
fill price and the Trade Position line at the time of the fill. 

You will also notice that orders do not fill when expected since you are seeing delayed prices in the chart but the 
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orders are filled according to real-time data. You can also see the opposite condition where an order fills when you 
would expect it would not.

To solve these problems, you need to set Global Settings >> Data/Trade Service Settings >> Current Selected 
Service to Trading Evaluator - Delayed. 

*Last modified Sunday, 16th June, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop


◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Supported Data and Trading Services >> Cryptocurrency / Bitcoin Data and 
Trading Services

Cryptocurrency / Bitcoin Data and Trading Services
• Introduction
• What is Included
• Setup Instructions
• Notes
• Market Depth Data
• Important (Must Read): Volume at Price Studies with Cryptocurrency Symbols
• Daily Open, High, Low, Previous Close Values

Introduction

[Link] - [Top]
Sierra Chart fully supports market data in the Cryptocurrency / Bitcoin markets.

Complete market data feeds from the major Cryptocurrency exchanges are supported. The data includes real-time 
data, market depth data, historical Daily data, and historical Intraday data. 

When using certain types of studies in Sierra Chart on Cryptocurrency charts, it is essential that you read the 
Important (Must Read): Volume at Price Studies with Cryptocurrency Symbols section on this page. 

What is Included

[Link] - [Top]
• Streaming Real-Time Data: Yes.
• Historical Intraday Data: Yes. BitMex data starts 2017-03-21. Binance data starts 2020-12.
• Historical Daily Data: Yes. BitMex data starts 2017-03-21. Binance data starts 2020-12.
• Historical BidVolume and AskVolume: Yes. 
• Live Trading: No.
• Simulated Trading: Yes.
• Order Types Supported: All order types.
• Server Managed OCO (Order Cancels Order): No.
• Automated Trading (applies to Live or Simulated): Yes.
• Market Depth Data: Provided for BitMex symbols. Provided for Bitfinex symbols. Provided for Deribit 

symbols. Not provided for Binance symbols. Historical market depth data is not provided for any crypto 
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currency symbol.

Setup Instructions

[Link] - [Top]
1. If you are using Sierra Chart with a Trading service and you want to access the cryptocurrency market data 

separate from this installation of Sierra Chart or the cryptocurrency symbol categories are not listed as 
explained below, then install a second copy of Sierra Chart set to use the SC Data - All Services service. 

Refer to the instructions on the Multiple Services page to install another copy/installation of Sierra Chart 
before continuing with the below steps. 

2. Select Global Settings >> Data/Trade Service Settings.
3. Set the Service to SC Data - All Services. You will have access to market data from the following 

cryptocurrency exchanges: Binance, Bitfinex, BitMEX, Deribit, FTX.
4. Set the Intraday Data Storage Time Unit to what you require. 
5. Press OK to close the Data/Trade Service Settings window.
6. Select File >> Connect to Data Feed.
7. If there any connection problems, they will be displayed in Window >> Message Log. In this case, refer to 

Help Topic 1.
8. To open a chart select File >> Find Symbol. All of the symbols can be listed through the following 

subcategories: Binance, Bitfinex, BitMEX, Deribit, FTX Crypto. Refer to the image below. 

For all of these services, it is necessary to first get the symbols. For instructions, refer to the Get Symbols 
section. 

Select the symbol that you want and open a Historical Chart, Intraday Chart or a Trading DOM for. 

9. When using certain types of studies in Sierra Chart on Cryptocurrency charts, it is essential that you read 
the Important (Must Read): Volume at Price Studies with Cryptocurrency Symbols section on this page. 

10. Continue with Step 3 in the Getting Started instructions.

Notes

[Link] - [Top]
The volume data for the Binance crypto currency data feed is as integers only. It represents 10,000 times the 
reported fractional volumes from the original Binance data feed. The remaining digits to the right of the decimal 
place of a volume number after this multiplication, are then dropped. 

Therefore, the volume data should be considered inaccurate. 

The reason for this handling is that Sierra Chart can only work with integer volume values.

Sierra Chart is able to work with fractional quantity values in the case of market depth data. Those market depth 
quantity values are accurate.

The Binance data feed has definitively proven to be a substandard, and unreliable data feed at its source. Outages 
and missing data are common. We do not provide any technical support for these issues at all. However, we do our 
best to restore outages, and patch missing data. It has been clearly identified that these issues are on the Binance 
side. 

Market Depth Data

[Link] - [Top]
To view the market depth data for a chart or Trade DOM, select Chart >> Open Market Depth Window.

In the cryptocurrencies market, there are a large number of market depth Bid and Ask levels. Many of which have 
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very small quantities/sizes which can unnecessarily clutter the display.

In order to provide an easier to read market depth display and ensure Sierra Chart can display all of the available 
levels, Sierra Chart may consolidate market depth Bid and Ask levels into a larger price increment. This increment 
is dynamically calculated on our server. 

In this case what Sierra Chart will do, is it takes the market depth Bid or Ask price price and rounds it to the 
nearest increment being used. Every market depth Bid and Ask price that is rounded to the same price, has its 
quantity/size added to the quantity/size for that market depth price level.

When viewing market depth in the Chart/Trade DOM columns you may want to further consolidate market depth 
levels. Refer to Market Depth Combine Increment in Ticks.

Also refer to Customizing Trade DOM and Chart DOM Columns to add the Bid Size and Ask Size columns to 
view the market depth quantities/sizes on the Trade DOM or Chart DOM.

Important: Volume at Price Studies with Cryptocurrency Symbols

[Link] - [Top]
The Numbers Bars, Volume by Price, and TPO Profile Chart studies can be used with any of the Cryptocurrency 
symbols provided by Sierra Chart. These studies use volume at price data. 

Due to the wider range of prices and higher prices with crypto currency symbols, it will often be necessary to 
adjust the chart Tick Size to a larger increment in order to get a readable display and to improve performance. 

Otherwise, there may be an enormous amount of processing involved to handle smaller tick sizes which would be 
very inefficient and cause Sierra Chart to freeze at times, sometimes for a long time, while Sierra Chart is doing the 
necessary volume at price processing.

With a very small Tick Size like .00000001, another problem that can occur is that there is an integer overflow 
causing inaccuracy with the Volume at Price data.

Follow the instructions below to make the necessary adjustments to efficiently use the volume at price related 
studies with these symbols.

1. First make sure there is no Study Collection automatically applied to a new chart when opened to avoid any 
problem caused by studies that use volume at price data.

2. Open an Intraday chart for a Cryptocurrency symbol or go to an existing Intraday chart. To open a new 
chart, refer to Find Symbol.

3. Select Chart >> Chart Settings >> Symbol.
4. If the symbol has values of 100 or higher, it is recommended to set the Tick Size setting to 1. Increase this 

Tick Size as required based upon the pricing of the symbol. You may even need to make the Tick Size 100 
or 1000 times higher. 

Alternatively, you can increase the Volume at Price Multiplier setting. Increase the Volume at Price 
Multiplier to 100 or 1000. 

5. Adjust the Price Display Format to correspond with the Tick Size setting. 
6. Set the Auto-Set From Data Feed option to No. This is absolutely critical!
7. For some crypto currencies with very small values and that by default are using a small Tick Size like 

0.00000001, it is also necessary to set the Real-time Price Multiplier and Historical Price Multiplier in the 
Chart Settings to 10000, along with changing the Tick Size to be four decimal places larger. For example, if 
the Tick Size is 0.00000001, then it would change to 0.0001.

8. To avoid the Tick Size from being changed back to a smaller value when you change the symbol of the 
chart, or duplicate the chart, it is important to set to Yes the setting Symbol >> Do Not Change Symbol 
Settings for Chart on Symbol Change on the Chart Settings window.

9. Press OK.
10. It must be emphasized, that it is necessary to first make these changes before using the Numbers Bars, 
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Volume at Price, or TPO Profile Chart studies on the chart to avoid Sierra Chart from freezing for an 
extended time due to excessive processing from a Tick Size which is too small.

11. Add the Numbers Bars, Volume at Price, or TPO Profile Chart study to the chart. In the case of the 
Numbers Bar study, refer to the Numbers Bars Step by Step Instructions.

12. You will notice with these studies that the price levels displayed are according to the Tick Size you have 
set. Although in the case of the Volume by Price study, this is also dependent on the Ticks Per Volume Bar 
Input setting. 

13. If there are too few price levels, you can decrease the Tick Size to a smaller value. If there are too many 
levels, you will need to increase the Tick Size setting to a larger value.

Daily Open, High, Low, Previous Close Values

[Link] - [Top]
The Daily Open, High, Low, and Previous Close for the current day as displayed in the Window >> Current 
Quote Window , and for prior days displayed in Historical Charts are calculated by Sierra Chart. These 
calculations are based upon Intraday trades from 0:00:00 UTC to 23:59:59.999999 UTC.

These values do not come from the various crypto currency exchanges. So they will not necessarily match the 
exchange values. 

Keywords: Crypto Currency

*Last modified Friday, 27th September, 2024.
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Introduction

[Link] - [Top]
CQG Demo Accounts Not Supported

Information about Teton Order Routing Service versus CQG. 

Notice: Sierra Chart is asking current and potential CQG users who are trading the CME Group of markets to use 
the Teton Order Routing Service instead of CQG. You will have a superior level of service and safety with Teton 
and no transaction fees! The service has superior functionality, risk management, and connectivity as compared to 
CQG. Server-side bracket orders are also supported with the Teton Order Routing Service, unlike with CQG. 
There are no transaction fees unlike the .10 USD per contract fill fee from CQG. And no monthly connection fee. 

With the CQG Trading platform service you are able to chart and trade futures for many exchanges in the world. 

Refer to the supported CQG exchange list for the exchanges that you can trade on.

When using CQG, CME Group data and EUREX data is only provided through the Denali Exchange Data Feed. 
Sierra Chart does not support data from these exchanges from CQG. 

CQG demo accounts are not supported, only live accounts. For simulated trading you need to use the Sierra Chart 
Simulated Trading Service.

Effective May 15, 2022, Sierra Chart Service Package 10 or higher is required to use CQG.

What is Included

[Link] - [Top]
• Supported Exchanges: Refer to the supported CQG exchange list. 
• Streaming Real-Time Data: For CME Group and EUREX only provided when using the Denali Exchange 

Data Feed. Market data from these exchanges is not supported from CQG. For other exchanges you need to 
use market data from CQG.

• Historical Intraday Data: For CME Group and EUREX only provided when using the Denali Exchange 
Data Feed. Market data from these exchanges is not supported from CQG. For other exchanges you need to 
use market data from CQG. 

• Historical Daily Data: For CME Group and EUREX only provided when using the Denali Exchange Data 
Feed. Market data from these exchanges is not supported from CQG. For other exchanges you need to use 
market data from CQG. 

• Historical BidVolume and AskVolume: For CME Group and EUREX only provided when using the Denali 
Exchange Data Feed. Market data from these exchanges is not supported from CQG. For other exchanges 
you need to use market data from CQG.

• Market Depth Data: For CME Group and EUREX only provided when using the Denali Exchange Data 
Feed. Market data from these exchanges is not supported from CQG. For other exchanges you need to use 
market data from CQG. 

• Live Trading Services: Yes.
• Simulated Trading: Yes. Only through Sierra Chart Trade Simulation Mode.
• Order Types Supported: All including Market if Touched.
• Server Managed OCO (Order Cancels Order): Yes. Server side OCO orders are always enabled. 

However, once one of the OCO orders partially fills the other side will be fully canceled. So if the order 
quantities are different for the two orders in the OCO group, this creates a problem where the other side of 
the OCO group gets canceled instead of having a remaining working quantity. To have the OCO orders 
managed as expected, where the other side of the OCO order when there is a fill of one side, is reduced in 
quantity and only canceled if there is no longer a remaining quantity, it is necessary to use the Teton Order 
Routing Service.

• Server Managed Bracket Orders: No. Support has been removed as of version 1819 due to unexpected 
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behavior with this order type on CQG. For Server Managed Bracket orders, it is necessary that you use the 
Teton Order Routing Service instead of CQG. 

This is actually one of the strongest reasons why Sierra Chart recommends using the Teton Order Routing 
Service instead of CQG, if you are trading CME Group. When server-side bracket orders, are not 
supported, this makes order handling less safe.

• Automated Trading (applies to Live or Simulated): Yes.
• Historical Order Fills from Trading Server: Yes. Current day only and clears at the end of the trading day. 

For at least 1 Year of order fill history, use the Teton Order Routing Service.
• Efficient Market Data with Processing on Background Thread: No. For support for this you need to use the 

Denali Exchange Data Feed.
• Processing of Historical Downloaded Data on Background Thread: No. For support for this you need to use 

the Denali Exchange Data Feed.

Setup Instructions

[Link] - [Top]
1. CQG demo accounts are not supported, only live accounts. For simulated trading you need to use the Sierra 

Chart Simulated Trading Service or Trade Simulation Mode. In this case stop here.
2. In order to use the CQG Trading Platform service, you must have an account with a broker or clearing firm 

supporting CQG. 

Sierra Chart strongly recommends users do not use CQG and instead use Teton Order Routing if you are 
trading on the CME Group of markets. 

3. Your broker will need to set you up with an account on the CQG system. Your broker will then provide you 
with the necessary CQG Username and Password. You will need that from them before you can proceed.

4. If you are trading on the CME Group or EUREX exchanges, then your broker must not authorize your 
CQG account for market data for these exchanges since that is not supported by Sierra Chart. This market 
data can only come from the Denali Exchange Data Feed. 

In the case of EUREX data, refer to EUREX Historical and Real-time Data. 
5. Make sure your broker has configured your CQG account with the necessary Product Enablements. This is 

essential to be able to connect.
6. Update Sierra Chart to the current version following the Fast Update instructions. 
7. Go to Sierra Chart. Select Global Settings >> Data/Trade Service Settings on the menu.  

8. In the Current Selected Service list box, select the CQG Web API [trading] service name from the list.
9. In the Service Settings >> Username box enter your CQG trading account username. In the Service 

Settings >> Password box enter your CQG trading account password. These are case sensitive! Make 
certain you enter them exactly as provided by your broker/trading service.  

10. Press OK to close the Data/Trade Service Settings window.
11. To connect to the data and trading servers, select File >> Connect to Data Feed on the menu.  

12. If the Window >> Message Log window opens and displays messages indicating there was an error 
connecting to the CQG Trading service, then select File >> Disconnect to prevent further connection 
attempts. Carefully review the setup steps above again. 

Refer to the Common Error Messages section for help with what to do for each known error message. 

If there is some other message displayed in the Message Log, then in most cases it is a message from the 
CQG system. You need to read what it says and contact your broker/trading service about it. The message 
should be self-explanatory. If not, then have your broker/trading service contact CQG for interpretation of 
that particular message. 

After checking the connection settings in the Global Settings >> Data/Trade Service Settings window 
and your CQG account enablements through your Trading service, try connecting to the data and trading 
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servers again by selecting File >> Connect to Data Feed on the menu. 

If there still is an error connecting, then review help topic 1.5.
13. To open a Historical Chart, an Intraday Chart or a Trading DOM, select File >> Find Symbol on the 

menu. Locate the symbol in the lists and press the appropriate button. If you do not see the symbol that you 
need to use listed, contact Sierra Chart support so that we can add it for you.  

If you do not see any symbols listed in the Find Symbol window, then select Global Settings >> Symbol 
Settings >> Update From Server. Wait for the symbol list to update and then press OK and try opening 
the Find Symbol window again.

14. For a complete list of CQG symbols, refer to the CQG Tradable Symbols XLSX.
15. Note: When performing trading, the Trade Account in the list of accounts on the Trade Window, may be 

different than your actual Trade Account identifier. 
16. Continue with step number 3 on the Getting Started documentation page.

CQG Account Requirements

[Link] - [Top]
To use Sierra Chart with CQG requires that you have a CQG account which has the following enablement: The 
Sierra Chart Connection Mode with the SierraChartData private label. This is another reason why we do not 
recommend CQG! Too much complexity with usage and cost.

CQG only allows one connection to the CQG system per CQG username at a time. The solution to this is to use the 
Teton Order Routing Service instead of CQG. 

Market Data Authorizations for Symbols/Exchanges
[Link] - [Top]
To receive streaming real-time data from the CQG Trading Platform service for a particular symbol requires that 
your CQG Trading account is authorized for the exchange that the symbol trades on.

However, in the case of CME, CBOT, NYMEX, COMEX, EUREX exchanges, market data can only come from 
the Denali Exchange Data Feed (set up instructions are on this linked page). Sierra Chart does not support market 
data from CQG for these exchanges. The Denali Data Feed does integrate to the CQG Trading platform service and 
you can still trade on CQG when using the Denali Data Feed.

If you will be using the CQG data feed, it is necessary to contact your Trading service and have them authorize 
your CQG account for the exchanges that you require but not for CME, CBOT, NYMEX, COMEX, EUREX.

An example message you will see in the Sierra Chart Window >> Message Log is the following which indicates 
your CQG trading account is not authorized for the particular exchange the symbol trades on: 

CQG FIX Trading | Market data subscription for [symbol] was unsuccessful. Text: Real-time data for instrument 
[symbol] (corresponding to ID = 1) are not allowed.

You will also see Symbol is Unknown displayed on the chart for 30 seconds when a Symbol is not authorized on 
your CQG trading account.

After your account has been authorized for the exchange or exchanges for the symbol or symbols that you want to 
follow, and you have set your correct CQG Username and Password in Global Settings >> Data/Trade Service 
Settings, then follow the procedure to reconnect to the data feed. 

Common Error Messages

[Link] - [Top]
This section lists common error messages you may receive in the Sierra Chart Message Log (Window >> Message 
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Log) or Trade Service Log (Trade >> Trade Service Log) relating to CQG Trading.

1. If there is a message in the Window >> Message Log indicating a connection error and you are using a 
CQG demo account, then those are not supported by Sierra Chart. Refer to CQG Demo Accounts Not 
Supported. 

2. Removed.

3. Removed.

4. CQG WebAPI | Market data logon unsuccessful. Server message: Unknown client application.
If you receive the above message in the Message Log, then contact your Trading service and refer them to 
the CQG Account Requirements section for what needs to be enabled on your CQG account in order to be 
able to connect.

5. CQG WebAPI | Logon unsuccessful. Server message: Username or password is incorrect.
If you receive any of the above messages in the Window >> Message Log or in the pop-up message after 
connecting to an external service when there is an error connecting, then check the Username and Password 
in Global Settings >> Data/Trade Service Settings >> Service Settings and make sure they are correct. 
These need to be set to your CQG provided Username and Password. 
Contact your broker/trading service to find out what your CQG Username and Password are if you do not 
know. 
Sierra Chart support will not know what they are. These are different than your Sierra Chart Account Name 
and Password.
Press OK to close the Data/Trade Service Settings window. Try connecting again with File >> Connect 
to Data Feed. 
For complete setup instructions, refer to Setup Instructions.

6. [Link] - [Top]
Information in this section no longer relevant.

7. [Link] - [Top]
CQG Trading FIX: Received a Logout message. Text = Too many logon attempts. Please contact your 
FCM.
The above message, "Too many logon attempts. Please contact your FCM." means there have been too 
many connection attempts to the CQG FIX server and further connections are being blocked. Follow 
through the instructions at step 4 in the Setup Instructions and reenter your Username and Password to 
make sure they are correct. If you are not sure what they are, contact your broker and get your current CQG 
Username and Password and reenter them into Global Settings >> Data/Trade Service Settings.
Connect again to the server with File >> Connect to Data Feed. If you continue to get the message "Too 
many logon attempts.", contact your broker and see if they need to unlock your account.

8. [Link] - [Top]
CQG WebAPI | Market data logon unsuccessful. Server message: Trader is not enabled to use 
SierraChartData. Please contact your FCM.
If you encounter the above message, you need to contact your broker/trading service and have them enable 
the Sierra Chart Connection Mode with the SierraChartData private label to be able to connect to the CQG 
Web API. For additional details, refer to CQG Account Requirements.
However, we strongly recommend instead of using CQG if you are trading the CME Group of markets, use 
the Teton Order Routing Service for a superior level of service in multiple ways. And use a broker 
supporting the service.

9. Logon rate has exceeded the allowable limit 20 logins per 5 minutes. Contact Customer Support for 
assistance.
This message is from CQG. When you see this message, select File >> Disconnect. Wait 5 minutes. And 
then try connecting again. 
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If there is another error after connecting, see if that error message is listed in this section here and take the 
appropriate steps to resolve.

10. Text: Order Action rate exceeded. Order Modification failed. Please call CQG.
A message containing the above text can be displayed in the Trade Service Log when there are too many 
order actions (new orders, order modifications, or order cancellations) occurring within too short of a time 
period. You need to contact CQG and have them increase the allowed order action rate for your account. 
This message comes from CQG.

11. CQG WebAPI | Market data logon unsuccessful. Server message: Trade routing is not available now. 
Contact customer support for assistance.
This message in the Message Log or displayed in the Connection Error pop up box, is an error from CQG, 
indicating that you cannot connect to the CQG trading server because it is not possible to route orders at the 
time this message is received. 
We cannot provide any further help with this. You need to contact your broker about this if it is unexpected. 
Certainly this message can be expected to be received over the weekend and before Sunday evening.

12. CQG WebAPI | Logon unsuccessful. Server message: Your logon is disabled. Contact your FCM. 
This means your broker, has disabled your connection to CQG. You need to contact your broker for help 
with this. 
In the meantime: 
To access historical and streaming market data independent from your Trading service (CQG), follow these 
instructions. 
Set Global Settings >> Data/Trade Service Settings >> Current Selected Service to SC Data-All 
Services. 
Press OK. 
Translate the symbols in your Chartbooks and symbols elsewhere in Sierra Chart using the Edit >> 
Translate Symbols to Current Service command. 
You can then use the data provided by Sierra Chart independent of your trading service. 

CQG Symbol Format

[Link] - [Top]
The symbols used with the CQG system need to be formatted as shown below.

Refer to the CQG Tradable Symbols XLSX document for the available symbols. 

Type Formula
Futures F.[commodity prefix].[instrument symbol][month code] [two-digit year code]
Relative Daily 
Future F.[commodity prefix].[instrument symbol]

Options [C or P].[commodity prefix].[instrument symbol][month code][twodigit year code][strike price]
Fixed Income T.[commodity prefix].[instrument symbol]
Cash and 
Currency X.[commodity prefix].[instrument symbol]

Exchange-
Traded 
Spreads

The [instrument symbol] should include the type of strategy and strategy leg gap without 
additional periods. See: http://www.cqg.com/Docs/ExchangeTradedStrategies.pdf

The commodity prefix is usually US. You can confirm the prefix using Symbol Search in CQG IC. Some 
exceptions are stocks on the Australian Stock Exchange (AU), the Bombay Stock Exchange (IN), and German 
Equities (DE), for example.

The most common symbols are listed in File >> Find Symbol. If the symbol is not listed, then just simply 
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manually enter it in the Selected Symbol box and open a chart. 

CQG Exchange Traded Strategies/Spreads Symbol Format

[Link] - [Top]
Sierra Chart supports CQG exchange traded strategy and spread symbols. It is necessary to use the standard CQG 
format for these.

The format is described in the Symbology for Exchange-Traded Strategies PDF document.

Once the correct symbol format is determined, add F.US. in front of it. Example: F.US.ZSES4N18. This is 
required.

The year is two digits. So you may need to change the year to two digits if necessary. For a particular strategy/
spread contract, you must use a two digit year in the symbol and consistently use that symbol in the different 
charts, Trading DOMs, and Quote Boards. 

If for the particular strategy/spread contract, there is a symbol inconsistency in the different places you are using 
that symbol in Sierra Chart, there will be conflicts with symbol data mapping due to how the CQG system works. 
This is not related to Sierra Chart itself. If you have changed between a single digit year and a two digit year for a 
particular strategy/spread contract you must reconnect to the data feed.

To open a chart or Trade DOM for one of these strategy symbols, select File >> Find Symbol. In the Selected 
Symbol box, enter the complete symbol and press the appropriate button.

The strategy symbols listed in File >> Find Symbol >> Futures Spreads - * (SC Exchange Data) are only for 
when using one of the Real-Time Exchange Data Feeds Available from Sierra Chart.

If you want to change the symbol of an existing chart or Trade DOM, refer to the Changing the Symbol of a Chart 
section.

If you want to trade exchange traded strategies/spreads, it is recommended use the Teton Order Routing Service 
instead of CQG. That service supports automatically getting a list off available spread symbols for a particular 
futures market. There is also full historical data provided for these symbols.

Historical Price Data

[Link] - [Top]
To be able to receive historical price data for strategies/spreads and some less common futures markets, requires 
that your CQG account is authorized for historical price data. You will need to contact your broker or clearing firm 
and request this be done.

If it is not, you will see a message like the following in the Window >> Message Log.

Time and sales data for instrument F.US.EDAL12 (corresponding to ID = 21) is not allowed. 

Solving CQG Market Data Feed Problems

[Link] - [Top]
When using CQG the following problems can be encountered with market data from CQG.

• Symbol does not update in real time on a Chart, Trade DOM, or Quote Board.
1. Make sure you are using the correct symbol format. Refer to CQG Symbol Format. 
2. Refer to the Market Data Authorizations for Symbols/Exchanges section to make sure your CQG 

trading account has the proper authorizations for the exchanges that you need data for.
• Data is Lagging.

1. Refer to help topic 4. 
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2. If you are unable to resolve the problem, then use one of the Real-Time Exchange Data Feeds 
Available from Sierra Chart. 

• Data is Incomplete.
1. To re-download the existing Intraday data in an Intraday chart to recover any missing data, refer to 

Retrying the Download When There is Data in the Chart. 
2. To avoid this problem to begin with, use one of the Real-Time Exchange Data Feeds Available from 

Sierra Chart. 
• Data Feed Stops.

1. Reconnect to the data feed.
2. If this problem is ongoing and you have to frequently reconnect, then use one of the Real-Time 

Exchange Data Feeds Available from Sierra Chart.
• Frequent Reconnections. 

If the data feed stops, there is a reconnection to the data feed and the following messages are listed in the 
Window >> Message Log at that time, then this indicates the connection has been lost which can be for 
various reasons. CQG WebSocket socket (35) | Close event error. Windows error code 10053: An 
established connection was aborted by the software in your host machine. 

• CQG WebSocket socket (35) | Socket gracefully closed by remote side. 
• CQG WebSocket socket (35) | Received socket Close event. 
• CQG WebSocket socket (35) | Initiating close of socket by core. 
• CQG WebSocket | Network socket for WebSocket has been closed by remote side. 

Or 
CQG WebAPI | Websocket received OpCode Close. Received status code: 1000 

• Connection to the external service has been lost. 
If this problem is ongoing, then it is recommended you use one of the Real-Time Exchange Data Feeds 
Available from Sierra Chart. 

Frequent Server Disconnections when Using CQG

[Link] - [Top]
If you have a problem where there are relatively frequent disconnections of Sierra Chart from the CQG server, then 
this is going to be a CQG server problem, a network connectivity issue somewhere, or you have more than one 
connection to the same CQG username from either Sierra Chart or another program. Sierra Chart cannot help with 
these issues other than what is explained here. 

As a matter of policy we will only refer to the documentation here. Under no circumstances will we put any effort 
into looking into or helping with CQG connection problems because we cannot solve them and they are very very 
common among the users for reasons which we have explained here. 

If the problem is related to having more than one connection to CQG using the same username, then the Message 
Log will have messages like the following:

CQG WebAPI | Received LoggedOff message. Reason: Your session was closed due to a concurrent session.
In this case you need to disconnect all copies of Sierra Chart and other programs using your CQG username other 
than one. A Sierra Chart instance can be disconnected from the data feed with File >> Disconnect. 

If you continue to have the problem, the next step is to discontinue use of CQG and instead use the Teton Order 
Routing Service which provides stable connectivity assuming there is not an external network connectivity issue. 
Based on user feedback of users who have switched, the network connectivity issues are resolved. However, this 
does not mean you are never going to have a network connectivity issue. You still can due to connectivity issues on 
the Internet somewhere.

Other than the above, there is no further help Sierra Chart support can provide with CQG connection problems. 

For the record, Sierra Chart uses a very reliable and high-performance network communications foundation fully 
developed by Sierra Chart senior engineers which runs on a separate thread. There simply is no possibility this 
issue could be within Sierra Chart itself. This is the very same foundation and code, used throughout the entire 
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Sierra Chart infrastructure which handles immense amounts of market data every day reliably including the market 
statistics data feed which many of you use and can see does not have a frequent disconnection problem. 

Additionally Sierra Chart sets the operating system TCP No Delay flag for all network communications, so there is 
no delay when any data is sent out to the network by Sierra Chart. And the same dedicated background thread of 
execution and code handles multiple network connections including the CQG connection. So if this were a problem 
within Sierra Chart or at the operating system level, all of the network connections would be affected. They are 
not. Only the CQG connection gets lost.

CQG Trading Account Numbers

[Link] - [Top]
When Sierra Chart connects to the CQG trading server, it receives the account number or numbers assigned to your 
CQG username. You can select a particular Trade Account you want to use, on the Trade Window. Refer to 
Selecting Trade Account.

The correct account number should be properly assigned to your CQG username, however you need to check with 
your broker about this.

The account number that you actually see from the FIX server and listed on the Trade Window may be different 
than the account number you see on the account statements from your broker. The account number you see listed is 
the account number from FIX Tag 1. This is a valid account number.

Trust the account number received from the FIX server is the correct account number and maps to the correct 
account name that your broker may use. Your broker should be able to confirm this.

CQG Market Depth Data

[Link] - [Top]
Currently CQG provides a large number of market depth levels for WTI crude oil (CL) futures on the CME. This is 
over 100 levels of market depth. 

Due to the fact that the communication of this market depth for the initial snapshot and for the 20 minute refreshes 
that CQG does, spans more than one message with no signal as to the end of a snapshot or refresh and no 
indication of the beginning of a refresh, this causes studies like the Bid and Ask Depth Bars to show a "spike" 
every 20 minutes. 

These refreshes also cause problems with the market depth pulling and stacking data as well. 

This refreshing of market depth data every 20 minutes is regarded as an inefficient hack which is trying to correct 
for some other deficiency in the CQG transmission of market depth data. 

The solution to this problem if you are affected by it, is to use the Denali Exchange Data Feed from Sierra Chart 
which provides high quality and accurate market depth data, at least 800 levels, which works properly and 
accurately with all of the Sierra Chart market depth functionality. 

Any studies within Sierra Chart which use market depth data, they will only be assured to be accurate when using 
Sierra Chart provided data feeds. 

And this market depth data from Sierra Chart data feeds is provided very efficiently with no refreshes, which are 
unnecessary to begin with. The Sierra Chart Data Feeds are properly engineered and reliable.

There is no other solution Sierra Chart can provide to this issue. 

Any questions that Sierra Chart support receives regarding any market depth related features within Sierra Chart 
which relate to the data feed and when you are using CQG data, will be declined.
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Solving Contract ID Mapping Error when Submitting Order

[Link] - [Top]
With the CQG Web API, when submitting a trading related request to CQG for a particular symbol, it requires a 
contract ID number. 

Therefore, when using the Trade and Current Quote Symbol setting in the Chart >> Chart Settings and you have 
enabled Use as Trade Only Symbol, when an order is submitted it will initially get rejected for that symbol. 
Below is an example of the rejection message. 

The solution to this is to resubmit the order since at the time of the rejection, the necessary contract ID number will 
have been requested from CQG. 

CQG WebAPI order update (Order reject). Info: Order Error - No symbol contract ID mapping. Unable to submit 
the order. Text: Parent order. Internal Order ID: #. Service Order ID: #. Symbol: F.US.MQOZ19.

Technical Support Policy Regarding CQG Market Data
[Link] - [Top]
Sierra Chart support does not provide any technical support for market data issues when using the CQG provided 
data feed. 

If you only have a need for CME/CBOT/NYMEX/COMEX data, then if you want a reliable data feed for CME/
CBOT/NYMEX/COMEX to power Sierra Chart, use the Denali Exchange Data Feed. This data feed is fully 
integrated when using CQG. So you can still use CQG for order routing.

CQG Demo Accounts Not Supported

[Link] - [Top]
Sierra Chart does not support CQG Demo accounts. Users instead need to follow the Basic Instructions for Demo. 

You will be provided full and unrestricted access to the Delayed Exchange Data Feed which is available for all 
Sierra Chart users. 

This Sierra Chart provided Delayed Exchange Data Feed and the Sierra Chart Simulated Trading Services or the 
built-in Trade Simulation Mode provide a high quality of service drastically far and above which would be 
available with a CQG demo account. 

You have access to outright futures data, futures spreads and futures options data. All of these types of markets can 
be traded. Full historical data for current and expired futures contracts is provided. 

The CQG data feed also provides a limited / poor impression of Sierra Chart because there are limitations with it, 
in particular with market depth data, and there are issues with market depth data. 

There is more of a support burden upon Sierra Chart, supporting CQG demo accounts as compared to Sierra Chart 
provided services.

Another reason CQG demo accounts are not supported is because after the demo period is up which would be at 
most 30 days, you are locked out of that account for good. You have no access to market data, you have no access 
to your Orders, Positions, or Fill history. And then you can no longer continue with your Sierra Chart trial at least 
in the same way that you did before. 

Whereas with the Sierra Chart provided services you will continue to have access to these Sierra Chart provided 
services. For complete details, refer to Basic Instructions for Demo.
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Market Data Warning: Be sure to read the Rithmic Market Data and Support Policy.

Introduction

[Link] - [Top]
Sierra Chart supports the Rithmic trading platform service. 

With this Trading service you will have trading access to the exchanges supported by Rithmic.

Market Data Warning: It is very important that you first read the Rithmic Market Data and Support Policy as we do 
not provide support for Rithmic market data.

What is Included
[Link] - [Top]

• Streaming Real-Time Data: Yes.
• Historical Intraday Data: No. Refer to Rithmic Market Data and Support Policy. 
• Historical Daily Data: Provided through the Sierra Chart Historical Daily Data service.
• Historical BidVolume and AskVolume: No.
• Market Depth Data: Yes. 
• Live Trading Services: Yes.
• Simulated Trading: Yes.
• Order Types Supported: ?
• Server Managed OCO (Order Cancels Order): ?
• Server Managed Bracket Orders: ?
• Automated Trading (applies to Live or Simulated): Yes.

Setup Instructions

[Link] - [Top]
1. Market Data Warning: First, read the Rithmic Market Data and Support Policy.
2. To use the Rithmic trading platform service, you need to have an account with a broker/trading service or 
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clearing firm supporting the Rithmic trading platform service. Check with your current broker/trading 
service to see if they support Rithmic.

3. Your broker will provide you with the necessary Rithmic connection information. You will need that from 
them before you can proceed. This consists of a Username and a Password for your Rithmic account.

4. Service Package 10 or higher is required to use Rithmic.
5. Make sure your broker or trading service provides you a trading account identifier less than or equal to 31 

characters. When using an identifier longer than 31 characters trading will not function correctly. The limit 
is 31 characters.

6. Update your installation of Sierra Chart by following the Fast Update instructions. You need to be running 
a current version of Sierra Chart. This is an essential step.

7. Go to Sierra Chart. Select Global Settings >> Data/Trade Service Settings on the menu.  

8. On the Main Settings tab, click on the Current Selected Service (List) list box at the top of the window. 
Select the Rithmic Direct - DTC [Trading] service name from the list. 
 

9. Press OK to close the Data/Trade Service Settings window. This step is essential to retrieve the list of 
servers available from Rithmic. Wait about 5-10 seconds.

10. Select Global Settings >> Data/Trade Service Settings on the menu to reopen this window. The list of 
servers will now be available in the Service Settings >> Server list. 

11. In the Service Settings >> Server list, you will need to select the server that your broker or trading service 
provider has specified for you to use. 

If the list of servers is still empty, then repeat the steps above to close and reopen the Data/Trade Service 
Settings window, to reinitiate the request for the server list from Rithmic. 

If you are still not able to get the list of servers, then wait about an hour and try again. The list of servers is 
obtained from Rithmic and the Rithmic server that the list is obtained from may be nonresponsive. 

The servers that have "Paper Trading" in them, are for simulation accounts. 

The other servers are for Live accounts. 

This list of Servers is automatically updated every eight hours from information from Rithmic. 
12. In the Service Setting >> Trading Username box, enter your Rithmic Trading account username. This is 

case sensitive! Make certain you enter it exactly as provided by your broker.
13. In the Service Setting >> Trading Password box, enter your Rithmic Trading account password. This is 

case sensitive! Make certain you enter it exactly as provided by your broker.
14. For market data you will need to use the Denali Exchange Data Feed. For complete information, refer to 

Rithmic Market Data and Support Policy.
15. In the Common Settings tab, set the Maximum Number of Historical Intraday Days to Download to what 

you require. Generally this should be set to 186.
16. In the Common Settings tab, set the Intraday Data Storage Time Unit to what you require.
17. Press OK to close the Data/Trade Service Settings window.
18. To connect to the data and trading servers, select File >> Connect to Data Feed on the menu.  

19. If the Message Log (Window >> Message Log) window opens and displays messages indicating there was 
an error connecting to Rithmic, then select File >> Disconnect to prevent further connection attempts. If 
the Message Log is offscreen, it can be brought onscreen with Window >> Reset Windows. 

Next, carefully review the setup steps above again. Try connecting to the data and trading servers again by 
selecting File >> Connect to Data Feed on the menu. If there still is an error connecting, then review the 
information below and finally help topic 1.5.

20. Below are common connection error messages and descriptions. The messages below are short subtext 
portion of messages which are direct from the Rithmic system and are displayed in the Sierra Chart 
Message Log. 
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◦ 'Permission Denied': Example: Rithmic Direct - DTC | Logon error received from server: 
permission denied. When encountering this error follow the instructions in the Permission Denied 
Resolution Procedure section on this page.

21. To open a Historical Chart, an Intraday Chart or a Trading DOM, select File >> Find Symbol on the 
menu. 

Locate the symbol in the lists and press the appropriate button. If you do not see listed the symbol that you 
need to use, contact Sierra Chart Support so that we can add it for you. 

However, if the symbol you need is not listed, then you can look up the symbol in the Rithmic R|Trader 
software. Once you have the symbol, manually type it into the Selected Symbol box on the Find Symbol 
window. The general format is: [symbol].[exchange]. 

 

If you do not see any symbols listed in the Find Symbol window, then select Global Settings >> Symbol 
Settings >> Update From Server. Wait for the symbol list to update and then press OK.

22. For existing Chartbooks, you need to use the new Rithmic symbol format for the new connectivity method 
Sierra Chart has to Rithmic. Open your existing Chartbooks and translate the symbols with Edit >> 
Translate Symbols to Current Service.

23. If you have any market data issues and you are not using the Denali Exchange Data Feed, then read the 
Rithmic Market Data and Support Policy. 

24. If you require EUREX data, it is important to refer to EUREX Historical and Real-time Data.
25. Continue with step number 3 on the Getting Started documentation page.

Exchange Traded Spreads/Strategies

[Link] - [Top]
The Rithmic trading platform service supports exchange traded spreads and strategies. Follow these steps to open 
an Intraday chart or Trade DOM for an exchange traded spread or strategy. 

Historical Daily charts are not supported when using Rithmic for exchange traded spread or strategy symbols.

1. The first step is to find the exchange traded spread or strategy symbol. The best place to determine these is 
through the Symbol lookup feature in the Rithmic R|Trader trading software. Starting, using and looking up 
symbols in the R|Trader software is not within the scope of these instructions.

2. In Sierra Chart select File >> Find Symbol on the menu. 
3. In the Selected Symbol box, enter the exchange traded spread or strategy symbol following this format: 

[spread symbol].[exchange]. Example: NGH3-NGZ3.NYMEX. 
4. Press either Open Intraday Chart or Open Trading DOM. 

Symbols

[Link] - [Top]
The general format for Rithmic symbols is [futures symbol].[exchange]. Example: ESM1.CME.

Rithmic symbols can be looked up through the Rithmic R-Trader software. Contact your broker about getting this 
software. 

Messages like the following displayed in Window >> Message Log are from the Rithmic system and indicate you 
are not authorized for the particular exchanges you want to get market data from. Contact your broker/trading 
service about this and let them know what symbols you want to trade and receive market data for.

Rithmic DTC - Server Alert: mrv error : 13. Result text: "permission denied"
Rithmic DTC - Server Alert: get_order_book error : 13. Result text: "permission denied"
The Rithmic system may not provide historical Intraday data for futures option symbols. For CME futures options, 
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it is recommended to use the Denali Exchange Data Feed for historical and real-time data.

Frequent Reconnections

[Link] - [Top]
If you are using Rithmic for data and are experiencing a continuous series of disconnects, followed by a 
reconnection and messages that historical data is downloading, or has completed downloading, then this is an 
indication that there are non-standard symbols within your Sierra Chart that are causing Rithmic to constantly 
disconnect and reconnect.

In order to resolve this issue, you need to look through the symbols for the charts, Associated Watch Lists, Quote 
Boards, Intraday File Update List, and Symbol Alerts.

Any symbols that do not match the format necessary for Rithmic [futures symbol].[exchange] need to either be 
changed to the correct format or removed.

Rithmic Market Data and Support Policy
[Link] - [Top]
It is mandatory to read this section when using Rithmic with Sierra Chart and especially when using Rithmic 
market data. You will have problems and issues and a poor impression when using Rithmic market data with Sierra 
Chart. You have been advised about this in advance.

Sierra Chart does not provide any technical support for issues with Rithmic market data (whether historical or real-
time). Sierra Chart does not provide technical support for issues with Rithmic trading functionality. We will not be 
responding to any issues involving Rithmic historical data, real-time data or trading functionality.

Sierra Chart provides support for using Sierra Chart. We can only provide help for basic questions with Rithmic 
connectivity if we are able to help. Although everything you need to know is on this page.

If you contact us about Rithmic market data or trading issues involving Rithmic, you will be referred to this 
section. There is no further help we will provide. We cannot solve Rithmic market data or trading issues.

There are ongoing issues with Rithmic market data. These issues include: frequent disconnections from server, 
lagging real-time data, non-precision timestamps, missing historical data, long time to download historical data, no 
historical data responses, issues with market depth data. Sierra Chart does not recommend using Rithmic historical 
or real-time data under any circumstances. You will have problems! This is guaranteed. You have been warned in 
advance. 

Historical data from other sources including Rithmic, are always very substandard to historical data provided from 
Sierra Chart historical data services. Therefore, for the best and most reliable experience when using Sierra Chart, 
you must use the Denali Exchange Data Feed.

If you do not have your own live and funded trading account, then to authorize the CME Group real-time data at 
the nonprofessional exchange fees when using the Denali Exchange Data Feed, refer to the Easy Solution.

If you are using services like Apex, Top Step Trader, Earn 2 Trade, One Up Trader, LeeLoo, UProfit, and other 
trading evaluator accounts, you must use the Easy Solution method to authorize the real-time data from any or all 
of the CME Group of exchanges at the nonprofessional exchange fees, if you have no other live funded trading 
account you can connect Sierra Chart to. Otherwise, activating these nonprofessional exchanges still will not 
provide you with real-time or historical data from the Denali Exchange Data Feed. Apex, Top Step Trader, Earn 2 
Trade, One Up Trader, LeeLoo, UProfit, and other type of trading evaluator accounts, do not meet the requirement 
as a live and funded trading account according to CME policy.

To avoid paying exchange fees twice, once you are paying the exchange fees through the Denali Exchange Data 
Feed, you can cancel the exchange fees you pay to your broker for Rithmic, if you are able to. If you cannot, we 
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cannot help that situation.

You will also have connection issues when using Rithmic market data. You will have disconnections and re-
connections which will frustrate you tremendously.

If you are performing live trading through Rithmic, consider using the Teton Order Routing Service instead. It is a 
very high quality service with direct exchange connectivity and no transaction fees. 

If you are performing simulated trading through Rithmic, consider using the Simulated Futures Trading Service 
instead.

When you start to use the Denali Exchange Data Feed with Rithmic, then select Global Settings >> Data/Trade 
Service Settings. Clear and remove the Market Data Username and Password and the Historical Data Username 
and Password from the Rithmic settings. Press OK.

It is necessary to do the above step to avoid getting the Date-Time | Rithmic Direct - DTC (Data) | Logon error 
received from server: permission denied error in the Window >> Message Log when connecting to Rithmic.

Permission Denied Resolution Procedure

[Link] - [Top]
When connecting to the Rithmic system, you may encounter a "permission denied" error.

Below is an example of this from the Window >> Message Log:

Rithmic Direct - DTC | Logon error received from server: permission denied | (Date-Time)
This "permission denied" error is not within the control of Sierra Chart, as it is coming from Rithmic, and Sierra 
Chart is simply reporting it. This error message can be encountered by Rithmic users for various reasons. Refer to 
the following for items to check:

There are up to a total of three connections to Rithmic. One for Trading, one for Real-time Market Data, and one 
for Historical Data. Historical Data connections are only temporary. When you are using the Denali Exchange 
Data Feed with Rithmic and you have specified a Market Data Username and Market Data Password in 
Global Settings >> Data/Trade Service Settings >> Main Settings for Rithmic, and there is a connection to the 
Rithmic Market Data server, there can be a permission denied error. This is of no consequence but it is still 
occurring in the background. The connections to the Rithmic market data server will contain (Data) in the name in 
the Message Log. To resolve this permission denied error, remove the Market Data Username and Market Data 
Password in Global Settings >> Data/Trade Service Settings >> Main Settings. 

• Go through the Setup Instructions again, making sure the Rithmic specific Service Settings in Global 
Settings >> Data/Trade Service Settings are set correctly. These include the Server, Trading Username 
and Trading Password. 

Anytime you change any of these three settings, you need to reconnect to Rithmic by selecting File >> 
Reconnect. 

• If your Rithmic Username or Password length is 32 characters or greater, that is too long and would lead to 
a permission denied error. You need to request your broker or trading services provider to change these to a 
shorter length.

• Only enter the Trading Username and Trading Password by hand. Do not copy and paste them from 
wherever you are obtaining them from as this could be causing additional characters to be entered.

• If you are using data from Sierra Chart and do not use any data from Rithmic, then remove any entries in 
the Market Data Username, Market Data Password, Historical Data Username, and Historical Data 
Password.

• Try each and every Server which would seem appropriate. After changing the Server setting, select File >> 
Reconnect.

• Ensure that all agreements with Rithmic are properly setup. We have been told that a login to the R-Trader 
software is necessary in order to sign agreements that will allow the use of Sierra Chart with Rithmic.
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• You can receive a "permission denied" error for market data requests to Rithmic. In this case, refer to 
Rithmic Market Data and Support Policy. The solution in this case is to use the Denali Exchange Data Feed 
for market data instead of Rithmic.

For further help contact your broker or trading services provider for help with resolving this error.

To use Sierra Chart provided data independent from Rithmic, so you can at least do charting, follow the 
instructions below.

1. Set Global Settings >> Data/Trade Service Settings >> Current Selected Service to SC Data-All 
Services.

2. Press OK.
3. And then translate the symbols in your Chartbooks and Sierra Chart by selecting Edit >> Translate 

Symbols to Current Service.
4. You can then use the data provided by Sierra Chart independent of your trading service.

*Last modified Thursday, 21st November, 2024.
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• Introduction

Introduction

[Link] - [Top]
Sierra Chart still maintains integration for BitMex for trading in current versions of Sierra Chart. At some point 
this may be removed. There is no technical support provided. And there is no documentation provided any longer. 
The BitMex trading integration should not be used by new users. 

Sierra Chart supports market data for crypto currencies from various exchanges. Refer to Cryptocurrency Data 
Services. 

There are no plans for trading support on crypto currency exchanges. They do not meet our technical requirements 
and we have no interest in providing technical support for them. Sierra Chart has its plan to develop our own 
exchange. Additionally we are looking to support decentralized trading.

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
Sierra Chart fully supports the LMAX Exchange, the FCA regulated MTF (Multilateral Trading Facility) for FX 
and CFD trading. Through LMAX Exchange trading technology, you have the ability to trade the foreign exchange 
markets and CFDs (Contracts for Difference), including Gold, Silver, Oil, and many world stock indexes.

Complete and detailed market data is provided along with 20 levels of market depth. This includes real-time 
streaming data, detailed tick by tick historical Intraday data, and Historical Daily data.

With Sierra Chart you are able to trade the spot Forex markets and CFDs on LMAX Exchange. Sierra Chart 
provides you a high-performance and easy to use trading environment to use with LMAX Exchange. Take 
advantage of clear and easy to use trading directly from the high-quality charts. 

Sierra Chart uses a connection model for the LMAX Exchange where there are no monthly fees from LMAX 
Exchange, easy connection to LMAX Exchange, full support for server-side OCO and bracket orders, and long-
term order fill history maintained on the server.

It is not recommended to use the direct LMAX FIX connection that Sierra Chart also supports. This does not 
support what is described in the above paragraph and has a 300 USD/month fee from LMAX if the monthly 
minimums are not met with trading volume. We do not provide technical support for direct LMAX FIX 
connections. We only support the method documented on this page. You will not have proper order fill history, or 
server-side OCO and bracket orders when using the direct connection. We simply do not advise using it. And you 
are on your own with technical issues that you encounter.

Sierra Chart uses a low latency market data and trading connection to LMAX Exchange. 

There have been some incidents in the past where some users have been charged for the inactivity fee for the FIX 
connection to their LMAX account. If this were to happen it is a mistake and that is something which should not 

https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc0ca.html?page=doc/Contents.php#SupportedDataAndTradingServices
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index3985.html?page=doc/LMAX.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index0ef8.html?page=doc/AttachedOrders.html#UnderstandingHowServerSideOCOAndBracketOrdersAreImplementedWithIntermediaryServer
https://www.lmax.com/global/trading


happen. Let us know and we will have LMAX credit your account for this. 

LMAX Exchange is not available for residents of the United States.

What is Included

[Link] - [Top]
• Streaming Real-Time Data: Yes.
• Streaming Market Depth Data: Yes.
• Historical Intraday Data: Yes. Tick by Tick. Data available back to March 2013 for most symbols. 
• Historical Daily Data: Yes. Data available back to March 2013.
• Historical BidVolume and AskVolume: Yes. 
• Live Trading Services: Yes. Forex and CFD trading.
• Simulated Trading: Yes by using Sierra Chart Trade Simulation Mode 
• Order Types Supported: Market, Limit, Stop, Stop-Limit.
• Server Managed OCO (Order Cancels Order): Yes.
• Server Managed Bracket Orders: Yes.
• Automated Trading (applies to Live or Simulated): Yes.
• Order Fill History: Up to 6 months. 
• Ultra low latency market data and trading connection to LMAX. Server hardware provided by UltraFX 

VPS.

Setup Instructions

[Link] - [Top]
1. The first step is to make sure you are on the latest version of Sierra Chart. Update by selecting Help >> 

Download Current Version. This is an essential step.
2. You need to have a Live or Demo account with LMAX. You will need a standard LMAX Web Client or 

API account. Either one will work. You can have an account directly with LMAX or through one of their 
Introducing Brokers:
◦ LMAX 

3. Start an Account Support Ticket and give us your Live or Demo LMAX Account ID (This is a numeric 
number. Not your LMAX username.) and request it to be used with the Sierra Chart LMAX order routing 
connection. 

Provide your full name. You can write: "My LMAX account ID is (number) and I request that it be allowed 
to be used on the Sierra Chart order routing connection. (Full name)". 

We will then make this request to LMAX, they will verify it and allow the account to be used with the 
Sierra Chart order routing connection.

4. Go to Sierra Chart and select Global Settings >> Data/Trade Service Settings on the menu.  

5. In the Service list box select LMAX Demo Trading - DTC if you want to use your LMAX Demo account, 
or select LMAX Live Trading - DTC if you want to use your LMAX Live account.  

6. Press the A button to save the setting.
7. In the case of when you have a live account and you have set the Service to LMAX Live Trading - DTC , 

then you will see a Service Settings >> Account Association list box. Choose from the list the account 
association for your LMAX account. If you do not know, you need to ask LMAX.

8. Set the Time Zone setting to the time zone that you want times displayed in.
9. Set the Intraday Data Storage Time Unit to what you require. 
10. Press OK.
11. Connect to the data and trading servers by selecting File >> Connect to Data Feed on the menu.
12. If there is any connection error, it will be displayed in the Sierra Chart Window >> Message Log. Review 

all of the steps above if you have trouble connecting. Select File >> Disconnect to prevent further 
connection attempts before reviewing the steps. Select File >> Connect to Data Feed, to try connecting 
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again.
13. If you want to use server-side OCO and bracket orders, then enable Global Settings >> General Trade 

Settings >> Use Server-Side OCO Orders and Use Server-side Bracket Orders. 
14. To open a Historical chart, Intraday chart or Trading DOM, select File >> Find Symbol on the menu. 

Select a symbol in the Forex or CFD lists and press the appropriate button. 

Only the symbols listed in the Forex/CFD lists are LMAX symbols. These are the symbols which can be 
traded. 

All the other symbols in the other subcategories, come from other sources of data but are available to be 
used with LMAX. 

15. Refer to and understand the How Current Trade Positions Are Determined and also the Order Quantities 
sections. 

16. Continue with step number 3 on the Getting Started documentation page.
17. When submitting an order, if you receive a LMAX Live Trading - DTC order update (Order reject). Info: 

LMAX order update (Rejected). Text: ACCOUNT_DOES_NOT_EXIST. Internal Order ID: #. Service 
Order ID: #. Symbol: (symbol) message in the Trade >> Trade Service Log, then contact Sierra Chart 
Support about this. This means the account number has not been assigned to the FIX order routing 
connection. 

Order Quantities

[Link] - [Top]
When setting the Order Quantity for any symbol through the Sierra Chart Trade Window Quantity setting, or the 
Trade Mode Box at the top left of a Chart or Trade DOM, a quantity of 10, is equivalent to an LMAX quantity of 
1.

A quantity of 1 entered within Sierra Chart, is equivalent to LMAX quantity of 0.1.

As of version 1118, for CFDs, the above rules also apply. No longer will a quantity of 1 equal 1 for a CFD. A 
quantity of 1 for a CFD now equals .1.

For Forex pairs, a LMAX quantity of 1 is equivalent to 10000 currency units on the LMAX exchange.

Since a quantity of 10 in Sierra Chart is equivalent to a quantity of 1.0 in LMAX, this also means that the 
Currency Value per Tick setting for the symbol will be 1/10 of its normal value. 

In the case of when viewing Market Depth quantities for LMAX instruments within Sierra Chart, these quantities 
match up with the Order Quantity rules described in this section and will be 10 times what you see within the 
LMAX software. 

Symbols

[Link] - [Top]
For a list of symbols you can use with the LMAX Trading Service, select File >> Find Symbol in Sierra Chart. 
All of the Forex, Futures and CFD's are listed. If you do not see up-to-date futures contracts listed, let us know.

With Intraday charts you can append -BID or -ASK to the symbol when opening it from File >> Find Symbol. 
When you do this, real-time data received, not historical data, will always draw the Bid or Ask price respectively 
rather than the average of the Bid and Ask. These symbol suffixes cannot be used with Historical daily charts. For a 
description of all of the suffixes, refer to Recording Modes.

Keep in mind if you do not use the symbol suffixes, -BID or -ASK, you will always still see the current Bid and 
Ask displayed in a chart along the top line of the chart or you can enable Trade >> Draw DOM Graph on Chart, 
to get the Bid and Ask lines graphically drawn on the right side of the chart. Or you can enable Chart >> Show 
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Bid and Ask Lines to get the Bid and Ask lines also drawn on the chart, but with less detail.

You can also use the Bid and Ask Prices study. 

Stop Triggering

[Link] - [Top]
Stop orders submitted through Sierra Chart when using LMAX are triggered according to the following rule: 

Sell Stops will trigger when the Best Ask meets the Stop Level and Buy Stops will trigger when the Best Bid meets 
the Stop Level.

Order Error Messages

[Link] - [Top]
The following are error messages you can receive when submitting an order to LMAX. These will be displayed in 
the Trade >> Trade Service log and will also be logged in the Trade >> Trade Activity Log at the time of the 
order rejection.

EXPOSURE_CHECK_FAILURE: The error message means that the client does not have sufficient funds to 
place the trade. In this case the client will need to deposit funds into their account. 

How Current Trade Positions Are Determined

[Link] - [Top]
The current Trade Position Quantity and Position Average Price for a Symbol and Trade Account being traded on 
the LMAX exchange is calculated by Sierra Chart from order fills received in real-time and the historical fills 
downloaded from the trading server.

Order fills are held in the Trade >> Trade Activity Log. You have the ability to Insert and Edit order fills through 
the Trade >> Trade Activity Log >> Edit menu.

The LMAX system does not provide over a FIX connection, which our order routing server uses, the Quantity and 
Average Price as individual values for Trade Positions you are currently carrying. 

The Sierra Chart trading server maintains order fills for Symbols and Trade Accounts from order fills received in 
real-time over the FIX protocol connection. At least 6 months of fills are maintained.

Since LMAX does not provide Trade Positions data, the Trade >> Trade Positions Window tab will not show the 
current Trade Positions. Therefore, you will also not see Positions displayed in a Quote Board for the symbol 
either. 

You need to refer to the Trade >> Trade Activity Log >> Trade Stats for Charts tab instead for the Open 
Quantity for each Trade Position for each open chart or Trade DOM. This very same Open Quantity is displayed 
on the Trade Window of a chart or Trade DOM.

When calculating the current Trade Position Quantity for a Symbol and Trade account from the order fills that 
Sierra Chart has, this can result in a current Trade Position Quantity which is incorrect. Therefore, in some cases 
the Trade Position Quantity and Average Price reported by Sierra Chart for a Symbol and Trade Account will be 
incorrect. This is something to be aware of. The solution is explained in the next paragraph. 

The solution to this is to enter the starting Date-Time for the order fills that make up the current Trade Position for 
the Symbol and Trade Account, in the Chart >> Chart Settings >> Trading >> Order Fills Start Date-Time 
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boxes for the chart or Trade DOM you are trading from. 

If there no longer is a Trade Position (flat) for the Symbol and Trade Account, then set the Chart >> Chart 
Settings >> Trading >> Order Fills Start Date/Time boxes to the current Date and Time, for the chart or Trade 
DOM you are trading from. 

Once this start Date-Time is set correctly and being that Sierra Chart should not miss any order fills because a 
complete set of fills is held on the server and provided to Sierra Chart when it connects, if there any missing, you 
should not have to adjust this Date-Time for a while even for new Trade Positions. 

Understanding Position Reporting Problems and Solution
[Link] - [Top]
Occasionally Sierra Chart receives reports from LMAX users, about an incorrectly reported Trade Position 
Quantity in a Chart or Trading DOM when using LMAX. 

This occurrence makes complete sense. The Trade Position reporting has a high probability of simply being 
incorrect, unless you understand how the calculation is done and have properly set the relevant setting for this. All 
of this is explained in detail in the How Current Trade Positions Are Determined section on this page. 

Sometimes users tell us, that they see a Trade Position which is unexpected and therefore "Flatten" this Trade 
Position only to therefore open a new actual Trade Position. They see the correct Trade Position according to what 
LMAX is reporting for Trade Positions for their account. And they continue this process for a while and realize 
something is going wrong. 

Our question to you is why are you closing a Trade Position that you should recognize as incorrect? Why is it that 
you are doing this and then you are later telling us about the problem? 

You need to be conscientious of what your correct Trade Position is and if you see something that is incorrect, 
based on the fact that the Trade Position in Sierra Chart when using LMAX is calculated based on order fills, 
which potentially could be missing, and the Order Fills Start Date-Time Chart Setting, then you need to follow 
the instructions in the How Current Trade Positions Are Determined section to get the Trade Position quantity 
reported correctly in Sierra Chart.

You need to do your own research and answer your own questions. You need to determine what has happened 
based upon all of this relevant documentation: 

1. The available order fills for the Symbol and Trade Account in the Trade Activity Log: Viewing Historical 
Trade Activity. 

2. The Order Fills Start Date-Time setting for the Chart or Trading DOM being used to determine the Trade 
Position Quantity.

3. Understand how the Position Quantity is determined in the Chart or Trading DOM. Refer to Open Quantity 
Fields Calculation Method. 

4. Consideration of any missing fills which were downloaded upon Sierra Chart's connection or reconnection 
to the trading server. Any fills which are downloaded, can potentially alter the reported Trade Position 
Quantity at the time they are received. 

There is also the potential possibility of missing order fills or duplicate order fills. In general the probability 
of this is low but there is always this potential possibility. And you must be aware of this.

If Sierra Chart has referred you to this section, do not ask us further questions about the above or what happened in 
a particular situation when there was an incorrectly reported Trade Position. 

We will not answer, and we cannot answer because we do not know all of the surrounding details of the situation, 
the Chart Settings of the Chart or Trading DOM you are using, the order fills you have in Sierra Chart and other 
details.

It is your responsibility to read the documentation understand how the functionality works, and answer your own 
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questions. We simply cannot answer them for you. You simply must answer your own questions. Only you will 
know the answers precisely based upon the information given in this section and linked from this section. It is not 
our responsibility and it is not within our support services to answer these questions. You must answer your own 
questions!. 

Technical Support

[Link] - [Top]
Technical support for Sierra Chart is provided by Sierra Chart. If you have any issues with your trading account or 
with orders, contact LMAX. Sierra Chart cannot help with any urgent order issues.

Modification of Stop Orders

[Link] - [Top]
The LMAX FIX server does support Stop orders. However, it does not support the modification of stop orders.

When you modify a stop order in Sierra Chart when using LMAX, the Stop order is first canceled and upon 
confirmation that Stop order is canceled, a new order is submitted with the specified quantity and price when the 
order was modified.

This cancellation and sending of an order is indicated in the Sierra Chart Trade >> Trade Activity Log >> Trade 
Activity tab.

Differences Between LMAX Live and Demo Data Feeds

[Link] - [Top]
LMAX provides two different data feeds.

For Live trading accounts they provide a live data feed which is the actual market data.

For their Demo trading accounts, they provide a Demo data feed which is not actual market data and will not 
exactly reflect the Live market data update frequency as it is running under a pricing robot.

In our experience, when the market is active there are significantly less price updates with the Demo data feed 
compared to the Live data feed. When the market is less active, the price updates could be the same or the Demo 
data feed could have a higher number of pricing updates compared to the Live data feed.

When using Sierra Chart with LMAX, the historical price data is downloaded from the Sierra Chart server and is 
based upon the Live data feed. Therefore, when you are looking at the volume per bar for the historical data 
downloaded from the server, the volume will most of the time be much higher compared to the bars created in real 
time when using the Demo data feed. 

After switching from a LMAX Demo account to a Live account, to correct the data in the chart where there is 
lower volume, scroll the chart back to where the low volume begins, right-click on the chart before the chart bar 
where the low volume begins and select Delete and Download Data.

Accessing Orders through LMAX Trading Interfaces

[Link] - [Top]
Orders entered from Sierra Chart when using one of the supported LMAX trading Services in Sierra Chart, 
whether a DTC or direct connection, will be visible through the LMAX trading interfaces and can be modified and 
canceled through those interfaces. The only exception to this is Attached Orders. 

In the case of Attached Orders, they will not be visible in the LMAX trading interfaces until the parent/main order 
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has filled. At that time they will be visible and can be modified and canceled.

Opening Account Balance Requirement

[Link] - [Top]
The following are the minimum account balance requirements for opening an account with LMAX. 

2000 USD for LMAX New Zealand if you are not in New Zealand or the EEA.

5000 USD for LMAX. 

*Last modified Friday, 09th February, 2024.
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Introduction

[Link] - [Top]
This page describes the Interactive Brokers symbol formats used by Sierra Chart. It has examples and lists some 
common symbols. All symbols other than simple stock symbols for the US markets, require special formatting 
when using IB. 

If you enter an incorrect symbol, then you will receive this message in the Message Log: Symbol Error: [symbol] 
is unknown, unavailable, or improperly formatted or Data Feed Message: No security definition has been 
found for the request.

Most of the common Futures, Forex and Index symbols are listed in Sierra Chart under File >> Find Symbol.

For any symbol that is not listed in the Find Symbol window, you can manually enter it in Sierra Chart by 
selecting File >> Find Symbol. Enter the symbol in the Selected Symbol box and press the appropriate Open 
button. You can also enter the symbol into the Global Symbol Settings so it will be listed in the Find Symbol 
window.

Go to the IB symbols page to look up the symbol and exchange to use in the symbol formats described on this 
page. The symbol you will use in Sierra Chart to access Interactive Brokers data and trading consists of the symbol 
of the instrument you want, the security type, the exchange code and some other information in some cases. All of 
this together makes up a complete symbol. 

Symbol Error Due to Market Data Not Enabled

[Link] - [Top]
One reason you may receive a symbol error is because your Interactive Brokers account may not be enabled for the 
symbol you are using. You will need to contact Interactive Brokers to have your account enabled for the particular 
exchanges you need data for.

For more information, refer to Market Data Not Subscribed. 

Accessing Contract Description in TWS for Symbol Details

[Link] - [Top]
The symbol formats on this page, describe multiple parts using data from the TWS symbol description. Each of 
these parts is separated with a hyphen (-) character. Each of these parts of the complete symbol are transmitted to 
TWS when subscribing to market data or sending an order, exactly as they are entered within the symbol.

To access the symbol description for a symbol within Trader Workstation, right-click on a symbol in the 
Interactive Brokers TWS Quote Monitor and select Financial Instrument Info >> Description. A window like 
the following will be displayed. This gives you all of the different parts of information needed to construct a 
complete symbol as entered in Sierra Chart.

Contacting Interactive Brokers Support for Symbol Specifications

[Link] - [Top]
There are cases where it is necessary to contact Interactive Brokers technical support to find out how to set what 
Interactive Brokers calls the Contract structure when requesting market data or when submitting orders. 

Symbols in Sierra Chart are translated into an Interactive Brokers Contract structure.

If you still cannot figure out from the information on this page the particular complete symbol you need to specify 
for a particular security in the Interactive Brokers system, then contact Interactive Brokers using the appropriate 
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contact method specified by Interactive Brokers, and ask them how their Contract structure needs to be filled out 
for the particular security that you want market data for and when submitting orders.

Once Interactive Brokers provides you those Contract details, it will be clear how to use the different fields of the 
Contract structure to fill out the individual components of a complete symbol using the symbol specifications on 
this page. Basically you take the different parts of the Contract structure and separate them by hyphens (-) 
according to the Symbol Formats given below. 

If you need further help, you can contact Sierra Chart Support on the Support Board about this.

You may also want to contact Sierra Chart support on the Support Board with the Contract information from 
Interactive Brokers, so we can add the symbol into the symbol list in Sierra Chart, assuming it is the type of 
symbol that will be added.

Finally, if you are not happy for having been referred to this section and need further help, then discontinue use of 
Sierra Chart and realize that this is the consequence of working with the Interactive Brokers system. It is 
Interactive Brokers which is making this complicated. They bear full total complete responsibility for this. 

Stock Format

[Link] - [Top]
There are various stock symbol formats available. Using the correct symbol is necessary in order to access market 
data from Interactive Brokers for the stock and so that the Trade Position data from Interactive Brokers can be 
properly mapped to the chart or Trading DOM. 

If there is any problem with symbol mapping due to a symbol mismatch between the chart or Trading DOM and 
the symbol with the Trade Position, use the Order Fill Calculated Trade Position feature to report the correct Trade 
Position on the chart or Trading DOM. 

And it is also important to use the same consistent symbol for a particular stock, throughout Sierra Chart for the 
same stock. And not use different formats for the same stock. Otherwise, this can cause problems with market data 
when using the Sierra Chart Real-time Exchange Data Feeds.

Complete Stock Symbol Format

[Link] - [Top]
General Format: [stock symbol]-STK-[exchange]-[currency]

Example: IBM-STK-SMART-USD

Example: DTE-STK-IBIS-EUR ( "Deutsche Telekom" stock on the IBIS.)

Example: HNDL-STK-NSE-INR (Hindalco Industries Limited at NSE)

Example: 5-STK-SEHK-HKD (HSBC HOLDINGS PLC)

Notes: The letter STK stands for stock. This is the equity/stock format for all other cases.

Stocks With Specified Exchange and Primary Exchange Format

[Link] - [Top]
Gener

al 
Form

at:

[stock symbol]-STK-[exchange / primary exchange]-USD

Exam
ple: IBM-STK-SMART/NYSE-USD

Exam
ple: MSFT-STK-SMART/NASDAQ-USD

Notes
:

The letter STK stands for stock. This format is needed with certain stocks in order to resolve ambiguities 
on the Interactive Brokers side. When entering a symbol in this format through File >> Open Historical/
Intraday Chart, then replace the / with a [. Example: MSFT-STK-SMART[NASDAQ-USD. 
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Gener
al 

Form
at:

[stock symbol]-STK-[exchange / primary exchange]-USD

Exam
ple: IBM-STK-SMART/NYSE-USD

Exam
ple: MSFT-STK-SMART/NASDAQ-USD

Notes
:

The letter STK stands for stock. This format is needed with certain stocks in order to resolve ambiguities 
on the Interactive Brokers side. When entering a symbol in this format through File >> Open Historical/
Intraday Chart, then replace the / with a [. Example: MSFT-STK-SMART[NASDAQ-USD. 

It is necessary to specify the "/" separator character in Trader Workstation which is used for the primary exchange. 
Refer to the following screenshot.

 
More Detailed Stock Symbol Format and Sierra Chart Exchange Data Feed

[Link] - [Top]
Some stocks require a more detailed symbol format for a chart or quote line on the Quote Board, to be able to 
receive market data and to perform trading for them. In some cases you need to use this more detailed symbol 
format. Example: MSFT-STK-SMART/NASDAQ. Refer to Stocks With Specified Exchange and Primary 
Exchange Format.

In the case of when using one of the Real-Time Exchange Data Feeds Available from Sierra Chart for market data 
and you are using this more detailed symbol format and there is no [M] displayed after the symbol at the top of the 
chart, then there is a solution to this.

Solution: In Chart >> Chart Settings >> Symbol, set the main Symbol of the chart to the basic symbol like 
MSFT or MSFT-NQTV (if using NASDAQ TotalView) and set the Chart >> Chart Settings >> Symbol >> 
Trade and Current Quote Symbol setting for the chart to the more detailed symbol format. In this example, this 
would be MSFT-STK-SMART/NASDAQ. Refer to Trade and Current Quote Symbol.

Mutual Fund Format

[Link] - [Top]

General Format: [mutual fund symbol]-FUND-FUNDSERV-
[currency]

Example: VTSMX-FUND-FUNDSERV-USD

Futures Format

[Link] - [Top]
The underlying symbols for futures can be looked up on the Interactive Brokers web site. 

General 
Format:

[underlying symbol]-[4 digit year 2 digit month]-[exchange]-[optional currency code]-[optional 
multiplier]

Example: ES-201309-GLOBEX (Mini S&P futures for September (09) 2013 on the GLOBEX exchange)

Example: SI-201312-NYMEX-USD-5000 (December silver futures on the NYMEX exchange)

Note: ES is the underlying symbol for the Mini S&P futures. 

General Format with Day of Month

[Link] - [Top]
General Format with 

Day of Month:
[underlying symbol]-[4 digit year, 2 digit month, 2 digit day of month]-[exchange]-
[currency code]-[multiplier]

Example: VIX-20160921-CFE-USD-1000 (CBOE Volatility Index futures)

Example: GXBT-20180314-CFECRYPTO-USD-1 (Bitcoin Crypto currency futures. The day is 
usually the third Wednesday of the month.)

Note: This symbol format is required for VIX futures. The Continuous Futures Contract 
feature is not supported with this symbol format.
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General Format with 
Day of Month:

[underlying symbol]-[4 digit year, 2 digit month, 2 digit day of month]-[exchange]-
[currency code]-[multiplier]

Example: VIX-20160921-CFE-USD-1000 (CBOE Volatility Index futures)

Example: GXBT-20180314-CFECRYPTO-USD-1 (Bitcoin Crypto currency futures. The day is 
usually the third Wednesday of the month.)

Note: This symbol format is required for VIX futures. The Continuous Futures Contract 
feature is not supported with this symbol format.

Index Format

[Link] - [Top]
The below tables describe the format for market indexes and statistics.

Many popular indexes are listed in File >> Find Symbol >> IB Indexes. Check that list first to see if the particular 
index you need is already listed.

If it is not listed, let Sierra Chart Support know what it is, so we can add it to the list.

General 
Format: [symbol]-IND-[exchange]-[Optional currency code]

Example: DAX-IND-DTB (the DAX index on the DTB exchange)

Example: INDU-IND-NYSE (Dow Jones Index on the NYSE)

Notes: IND stands for Index. This is the format for market indexes and statistics. You need to know the 
exchange the index is on and specify the exchange.

Options Format

[Link] - [Top]
Equity and Index Options Format

General 
Format:

[Underlying Symbol]-OPT-[Last Trading Date (YYYYMMDD or YYYYMM)]-[Strike Price]-[Call or 
Put]-[Exchange]-[Multiplier]-[Currency Code]-[Optional Trading Class]

Example
: SPY-OPT-20100331-110-P-SMART-100-USD

Example
: QQQ-OPT-20141219-50-C-SMART-100-USD

Example
: SPX-OPT-20141218-1350-C-SMART-100-USD

Note: Enter the Strike Price exactly as it is shown within the TWS symbol description. For example, enter 
100.0 exactly as 100.0.

IOPT Options Format

[Link] - [Top]
General 
Format:

[Underlying Symbol]-IOPT-[Last Trading Date (YYYYMMDD or YYYYMM)]-[Strike Price]-[Call or 
Put]-[Exchange]-[Multiplier]-[Currency Code]-[Optional Trading Class]

Note: Enter the Strike Price exactly as it is shown within the TWS symbol description. For example, enter 
100.0 exactly as 100.0.

Bond Format
[Link] - [Top]
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General Format: [Bond Symbol]-BOND-SMART-
[Currency]

Example: IBCID138298428-BOND-SMART-USD

Futures Option Format

[Link] - [Top]
Futures Option Format

General 
Format:

[Root Symbol/Product]-FOP-[Expiration (YYYYMMDD or YYYYMM)]-[Strike]-[Call or Put]-
[Exchange]-[Optional Multiplier]-[Optional Currency Code]-[Optional Trading Class]

Exampl
e: ZN-FOP-200612-107-P-ECBOT

Exampl
e: ES-FOP-20121221-1350-C-GLOBEX

Exampl
e: NG-FOP-20170627-2.85-P-NYMEX-10000-USD-LNE

Currency Pair Format 

[Link] - [Top]
General Format: [IB Currency pair symbol]-CASH-IDEALPRO

Example: EUR.USD-CASH-IDEALPRO

Contract For Difference (CFD) Format

[Link] - [Top]
Below is the format for CFD symbols. 

Also refer to Accessing Market Data for CFD Symbols. It is important to understand that market data is not 
necessarily provided by Interactive Brokers for the CFD symbol. 

If market data is provided, the symbol needs to be set in Chart >> Chart Settings >> Symbol.

In the CFD symbol, if not using SMART for the exchange it has been reported that Trader Workstation will ignore 
trade order submissions. Therefore, what you can possibly do is open 2 charts. One with SMART in the CFD 
symbol for trading, and the other one with the actual exchange in the CFD symbol to be able to receive the market 
depth data.

In Sierra Chart in File >> Find Symbol >> IB CFD, there are several CFD symbols already listed.

CFD Format

[Link] - [Top]
General 
Format: [IB CFD symbol]-CFD-[exchange]-[currency code]-BAAVG

Example: IBDE30-CFD-SMART-EUR-BAAVG

Notes:

The -BAAVG is optional but necessary in order to chart a CFD market if Interactive Brokers 
provides market data for the CFD. 

To be able to receive market depth data for the symbol do not use SMART for the exchange and 
instead use the actual exchange. 



General 
Format: [IB CFD symbol]-CFD-[exchange]-[currency code]-BAAVG

Example: IBDE30-CFD-SMART-EUR-BAAVG

Notes:

The -BAAVG is optional but necessary in order to chart a CFD market if Interactive Brokers 
provides market data for the CFD. 

To be able to receive market depth data for the symbol do not use SMART for the exchange and 
instead use the actual exchange. 

Commodity Format

[Link] - [Top]

General Format: [Commodity Symbol]-CMDTY-SMART-
[Currency]

Example: XAUUSD-CMDTY-SMART-USD

Warrants Format

[Link] - [Top]

General Format: [Warrant Symbol]-WAR-[Exchange]-
[Currency]

Example:

Futures Spreads Format (not supported)

[Link] - [Top]
Futures spreads/strategy symbols for Interactive Brokers are not supported. There is no simple and straightforward 
format for this, and it has been determined to be impractical to support.

Consider using the Sierra Chart Order Routing Service with Data for trading futures spreads as an alternative. 

For historical and real-time data for exchange traded futures spreads and strategies, you can use either of the Real-
Time Exchange Data Feeds Available from Sierra Chart which do provide this data.

Forex Symbols For Trading

[Link] - [Top]
To trade the cash Forex markets with Interactive Brokers, you need to use the IDEALPRO symbols. These are 
listed in File >> Find Symbol >> IB Forex (For Trading).

Example: EUR.USD-CASH-IDEALPRO.

You cannot use the symbols in the File >> Find Symbol >> Forex category for trading.

You cannot use the symbols in the File >> Find Symbol >> CFD category for trading. Those particular CFD 
symbols are not Interactive Brokers CFD symbols but provide CFD data from the Sierra Chart Real-time and 
Historical Forex/CFD Service.

Accessing Market Data for CFD Symbols

[Link] - [Top]
Interactive Brokers Contract For Difference (CFD) Format symbols may not provide either historical or real-time 
market data. In this particular case, it is necessary to follow through the instructions below to access market data 
for the associated symbol and be able to trade using the CFD symbol. 

1. Open a chart, either Historical or Intraday, for the underlying symbol that is associated with the CFD 
symbol. This chart must not be for the CFD symbol itself. It needs to be for the underlying market the CFD 
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is based on. 
2. Go to that chart and select Chart >> Chart Settings.
3. In the Trade and Current Quote Symbol box, enter the CFD symbol using the specified format. Although 

in this case, there is no need to end the symbol with -BAAVG.
4. Press OK. 
5. Optional step: Select Global Settings >> Symbol Settings. In the list of symbols, locate the symbol for the 

underlying symbol. If the symbol is not listed you will need to Add it. Once you have selected the symbol 
or have added it, then set the Trade/Quote Symbol field to the same Trade and Current Quote Symbol 
you entered at step 3. This allows that symbol to be automatically set whenever the symbol in the chart is 
set to that underlying symbol. 

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
Sierra Chart supports the Global Data Feeds data feed from India. 

The DTC Protocol is used as the communication protocol between Sierra Chart and the Global Data Feeds server. 

This page contains instructions prepared by Global Data Feeds. 

What is Included

[Link] - [Top]
• Streaming Real-Time Data: Yes.
• Historical Intraday Data: Yes. 
• Historical Daily Data: Yes. 
• Historical BidVolume and AskVolume: No. It is not possible to determine the Bid Volume and Ask 

Volume from the historical data. Therefore, for the times you are not connected to the data feed, you will 
have zero values for Bid Volume and Ask Volume. For data collected in real-time by Sierra Chart, there 
will be Bid Volume and Ask Volume.

• Live Trading Services: No. 
• Simulated Trading: Yes by using Sierra Chart Trade Simulation Mode 
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• Order Types Supported: All in Trade Simulation Mode.
• Automated Trading (applies to Live or Simulated): Yes.

Setup Instructions

[Link] - [Top]
In Sierra Chart to use Global Data feeds, select Global Settings >> Data/Trade Service Settings. Set the Service 
to Global Data Feeds India - DTC. Press OK. 

How to take free trial:

1. User needs to download latest version of Sierra Chart platform which supports the Global Data Feeds 
datafeed.

2. Download latest version of our data product from our website from this page:https://globaldatafeeds.in/
download/ . There is Common Installer for NimbleDataPlusLite / NimbleDataPlusLiteVM / 
NimbleDataProPlus / NimbleDataProPlusVM- currently available on above page.

3. Contact our Sales Team to activate trial during working hours. You can contact Sales Team over telephone, 
email, livechat as per details available here : https://globaldatafeeds.in/contact-us/

4. Contact our support team if you face any integration issues. You can contact our support team over 
telephone, email, livechat or remote desktop as per details available here: https://globaldatafeeds.in/contact-
us/

5. User guide: https://globaldatafeeds.in/articles/nimbledataproplus-for-sierra-chart/
Purchase Information - To purchase, users will need to buy any of the following 4 products:

1. NimbleDataPlusLite (supports any 15 or 100 instruments at a time per Exchange Segment on desktop): 
https://globaldatafeeds.in/nimbledatapluslite

2. NimbleDataPlusLiteVM (supports any 15 or 100 instruments at a time per Exchange Segment on Server / 
VM): https://globaldatafeeds.in/nimbledatapluslitevm

3. NimbleDataProPlus (supports any 225 instruments at a time per Exchange Segment on desktop): https://
globaldatafeeds.in/nimbledataproplus

4. NimbleDataProPlusVM (supports any 225 instruments at a time per Exchange Segment on Server): https://
globaldatafeeds.in/nimbledataproplusvm

For queries related to Sales, Support or Billing, contact our team over telephone, email, livechat or remote desktop: 
https://globaldatafeeds.in/contact-us/

*Last modified Wednesday, 22nd February, 2023.
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• IQ Feed Market Depth and Level 2 Data Support

Introduction

[Link] - [Top]
 

Sierra Chart supports DTN's IQ Feed data service. DTN IQ Feed provides real-time data and Historical Daily, 
Minute and Tick data from many exchanges around the world. 

For complete information about this service, visit the IQ Feed website.

DTN offers real time and delayed data on US and Canadian Stocks, Eminis, Indexes, Options, Market Breadth/
Stats, US Futures, International Futures and Forex.

Sierra Chart itself provides its own high-quality data feeds for data from various exchanges that we recommend 
using rather than IQ Feed. The Sierra Chart data feeds have the best integration to Sierra Chart and we are able to 
support it much better. For further information, refer to the Real-Time Exchange Data Feeds Available from Sierra 
Chart. We only recommend the use of IQ Feed if this is the data feed that you want to use or need to use.

What is Included

[Link] - [Top]
• Streaming Real-Time Data: Yes.
• Historical Intraday Data: Yes. Both Tick and Minute data.
• Historical Daily Data: Yes.
• Historical BidVolume and AskVolume: Yes. Only when downloading historical Intraday data with a 1 Tick 

timeframe. 
• Live Trading Services: No.
• Simulated Trading: Yes.
• Order Types Supported: All.
• Server Managed OCO (Order Cancels Order): No.
• Automated Trading (applies to Live or Simulated): Yes.
• Historical Data Included:

◦ 180 calendar days of tick by tick historical data (includes pre and post market data).
◦ Several years of 1-Minute history (Forex back to Feb 2005, Eminis back to Sept. 2005, Stock/

Futures/Indexes back to May 2007) retrieval for charting and time & sales data.
◦ Daily, Weekly and Monthly Historical data (15+ years of O,H,L,C,V,OI data).
◦ Daily data for most indexes goes back further than the 15 years.

• Data Time Stamping: Sierra Chart uses IQ Feed provided timestamp for real-time and historical data.
• Efficient Market Data with Processing on Background Thread: No. You need to use one of the Real-time 

Exchange Data Feeds Available from Sierra Chart for background thread processing.
• Processing of Historical Downloaded Data on Background Thread: No. You need to use one of the Real-

time Exchange Data Feeds Available from Sierra Chart for background thread processing.

Setup Instructions

[Link] - [Top]
1. Create an IQ Feed trial by going to the IQ Feed Free Trial sign-up page to setup an account with DTN IQ 

Feed if you do not already have an account.
2. Download the latest version of the IQ Feed client (named: IQFeed (Datafeed)) from the DTN IQ Feed 

Client download page on the DTN IQ Feed website. Install the client software as directed. Refer to the 
image below is specifically what needs to be downloaded from that page. 
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3. It is generally a good idea to restart your computer after installing the IQ Feed client to ensure that the 
automatic starting of the IQ Feed software will succeed.

4. To use DTN IQ Feed in Sierra Chart, go to or run Sierra Chart, if it is not already running, and select 
Global Settings >> Data/Trade Service Settings >> Main Settings on the menu. In the Current Selected 
Service list box, select IQ Feed as the Service to use. 

5. Set the Intraday Data Storage Time Unit to what you require.
6. Press OK to close the Data/Trade Service Settings window.
7. Connect to the data feed by selecting File >> Connect to Data Feed on the menu. 
8. You will be presented with the DTN IQ Feed client login window for you to login and connect to the DTN 

IQ Feed service. Login through that window. It is recommended that you enable the options Automatically 
Connect and Save Login and Password , on that window so you do not have to do anything with that IQ 
Feed login window next time.

9. If you are receiving delayed data, and your chart bars are not updating, then refer to help topic 3.7 for more 
information.

10. Connection Problems or Not Receiving Any Data: In the case of a connection problem to IQ Feed or 
when not receiving any data, the first thing to do is to shut down the IQ Feed client software if it is running. 
To do this, look for the IQ Feed logo on your system tray portion of the Windows Taskbar (refer to image 
below). Right-click on it and select Exit. 

Sierra Chart will restart a fresh instance of it automatically or you can select File >> Connect to Data Feed 
within Sierra Chart. The next step is to contact IQ Feed support if the problem is not resolved by this 
procedure. IQ Feed support will assist you further. 

11. Continue with step number 3 on the Getting Started documentation page.
12. IQ Feed provides access to a large number of symbols. Not all of them will be listed in File >> Find 

Symbol. What is listed is not dependent upon what real-time symbols you have subscribed to through IQ 
Feed. For example, stock and option symbols are not listed. Not all futures contracts symbols are listed. 
You will just need to manually enter an unlisted symbol in the Selected Symbol box and open a chart if it 
is not listed by pressing the Open Historical Chart or Open Intraday Chart buttons. 

Refer to the Symbols section to access the IQ Feed Symbol Guide and Lookup pages. 

You can also add symbols through the Global Symbol Settings. 

Rules for the Downloading of Historical Minute and Tick Data

[Link] - [Top]
The following describes the rules for the downloading of historical Minute and 1 Tick data from IQ Feed.

When the Global Settings >> Data/Trade Service Settings >> Intraday Data Storage Time Unit is set to 10 
seconds or higher, only Historical Minute data will be downloaded for Intraday charts from IQ Feed.

When the Global Settings >> Data/Trade Service Settings >> Intraday Data Storage Time Unit is set to 5 
seconds or less, historical 1 Tick data will be downloaded for Intraday charts from IQ Feed. If there is more than 7 
days of data missing from the chart, historical Minute data will also be downloaded and used for the earliest dates 
in the chart data where tick by tick data is not available.

The maximum number of days to download for 1 Tick data is set with Global Settings >> Data/Trade Service 
Settings >> Intraday Data Storage Time Unit >> Maximum Historical Intraday Days to Download >> 1 Tick 
Data.

The maximum number of days to download for Minute data is set with Global Settings >> Data/Trade Service 
Settings >> Intraday Data Storage Time Unit >> Maximum Historical Intraday Days to Download >> Non-
Tick Data. 

Symbols
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[Link] - [Top]
A small set of symbols for DTN IQ Feed can be found in Sierra Chart through File >> Find Symbol. Stock and 
option symbols are not listed. The Symbols listed in this window are preprogrammed by Sierra Chart and do not 
represent all of the symbols available on your IQ Feed account.

For complete lists of symbols you can use with DTN IQ Feed, go to the IQ Feed Symbol Guide page or the IQ 
Feed Symbol Lookup page on DTN IQ Feed website. 

Any symbol can be manually typed into the Selected Symbol box on the File >> Find Symbol window, if it is not 
already listed. You can then open a chart with Open Historical Chart or Open Intraday Chart.

Tick Data Limitation during Primary Session Hours

[Link] - [Top]
As of this writing, 120 days of Tick data is available from DTN IQ Feed. However, due to the bandwidth 
requirements for Tick data, during primary trading session for markets, IQ Feed, limits the data to only about 8 
days. This limitation is imposed by IQ Feed, not Sierra Chart.

When Sierra Chart downloads historical Intraday data, it downloads up to the Maximum Historical Intraday 
Days to Download setting in the Global Settings >> Data/Trade Service Settings window. During the primary 
trading session for markets, only 8 days of Tick data is available. The additional days downloaded by Sierra Chart 
will be historical Minute data. Therefore, the most recent 8 days of data will be Tick data and all of the days prior 
to that will be Minute data, for historical data downloads during the primary trading session. This is something you 
need to be aware of.

Additionally, there is more Minute data available than Tick data. If you are downloading up to three years of data 
for a particular symbol, and there is only 120 days of Tick data available, all the remaining data downloaded will 
be Minute data because Sierra Chart will first download historical Minute data and then Tick data. Sierra Chart will 
use as much Tick data as is possible in the Intraday chart data file.

If you only received 8 days of historical Tick data in your Intraday chart for a particular symbol, then during non-
primary session hours you will want to re-download all the data in the chart with Edit >> Delete All Data And 
Download on the menu to get as much historical Tick data as possible.

Historical Minute data, does not contain the data necessary for Sierra Chart to determine Bid Volume and Ask 
Volume. The definition of Bid Volume is the volume of trades that occurred at the Bid price or lower. The 
definition of Ask Volume is the volume of trades that occurred at the Ask price or higher. 

Bid Volume and Ask Volume in this particular case makes no reference to the real-time Bid Size or Ask Size data. 
That is only used for the market depth display. In the areas of the chart where there is no Bid Volume or Ask 
Volume, then studies and chart bars which require this data, will indicate 0.

A solution to this limitation is to use one of the Real-time Exchange Data Feeds available from Sierra Chart instead 
of IQ Feed. There are no such limitations with our own data feeds. 

Symbol is Unknown Error

[Link] - [Top]
With IQ Feed, if a chart is completely blank for a symbol, and Sierra Chart is connected to IQ Feed and there is a 
Symbol is Unknown error displayed on the chart, then this means the symbol is completely unknown to the data 
feed.

If historical data is received for a symbol and there are bars displayed in a chart, but there still is a Symbol is 
Unknown error displayed on the chart and the chart does not update in real-time or with a delay, then this means 
that historical data is available for the symbol, but your IQ Feed account is not authorized for streaming data for 
the symbol. 

http://www.iqfeed.net/symbolguide/index.cfm?symbolguide=guide&displayaction=support&section=guide&web=iqfeed
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In this last case you will need to contact IQ Feed to have your account authorized for the exchange that symbol is 
located on.

IQ Feed Market Depth and Level 2 Data Support

[Link] - [Top]
If you have subscribed to market depth data from IQ Feed and market depth data is provided by the exchange for 
the symbol, then this is fully supported in Sierra Chart by the features that use market depth data within Sierra 
Chart. For the basic market depth window, refer to Open Market Depth Window.

If you have subscribed to Level 2 equities data from IQ Feed and Level 2 data is provided by the exchange for the 
symbol, this is not supported in Sierra Chart. It simply will not be displayed. However the IQ Feed software 
installed on your system does have an application to view this. You can access it from the right-click menu on the 
IQ Feed icon on your desktop system tray. 

*Last modified Wednesday, 22nd February, 2023.
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Overview

[Link] - [Top]
Often we are asked by Ninja Trader brokerage customers or Tradeovate brokerage customers about using Sierra 
Chart, or in addition to using Sierra Chart, using the Denali Exchange Data Feed.

Sierra Chart's position is that for Ninja Trader and Tradeovate brokerage accounts, is that if you are trading the 
CME Group of markets, you should use our Teton Order Routing Service and change to a broker supporting this 
service.

If you want to use Sierra Chart for trading, you will subscribe to Sierra Chart and use the transaction free Teton 
Order Routing Service for CME Group trading, and a broker supporting the Teton service.

If you want to use Sierra Chart just for charting, then you will subscribe to Sierra Chart and also use a Service 
Package that includes the Denali Exchange Data Feed and perform the set up for this data feed. 

In this last case for charting only, if you require real-time data from the CME Group of exchanges at the lower 
priced nonprofessional exchange fees, then follow the Easy Solution to CME Funded Trading Account 
Requirement. With this method you can open an account for 100 USD at a different broker to authorize the real-
time CME data at the nonprofessional fees. 

It is not possible to use your Ninja Trader or Tradeovate accounts to authorize the CME Group data at the lower 
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priced nonprofessional exchange fees, for technical connectivity reasons. 

The use of the Denali Exchange Data Feed and the Teton Order Routing Service, will provide the best quality and 
trouble-free services to our users and allow us to support you well.

Finally we will provide no technical help at all to use the technical systems used by Ninja Trader or Tradeovate. 
They will not receive support by Sierra Chart and as we understand the connectivity to them is not supported 
anyway by Ninja Trader. 

*Last modified Friday, 03rd February, 2023.
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Introduction
[Link] - [Top]
The following is a list of blacklisted Data or Trading services which Sierra Chart has integrated to, were never used 
by Sierra Chart users, and where a serious problem arose preventing their use from the very beginning. These 
services are no longer supported by Sierra Chart.

Blacklisted Services

[Link] - [Top]
• IG Markets - Reason: The Story of IG Markets and Sierra Chart. Classic Breach of Contract. Summary: 

Failed to perform promises to provide market data feed to Sierra Chart and FIX trading connections to IG 
customers for use with Sierra Chart.

• E-Signal - Reason: Our Experience with E-Signal. Summary: Failed to perform promises to provide market 
data feed to Sierra Chart users at originally agreed to terms, effectively removing consideration for us from 
contract. Almost a year went by before they talked about performing and then they changed their terms.

• PAT Systems - Reason: At the time Sierra Chart integrated to PAT Systems, their in process API 
component was used. That component was very unreliable and unstable in various ways. The clearing firm 
RCG, which the broker who wanted PATS support was working with, increased the prices to use PAT 
Systems to something like $2000 USD a month. Based on the preceding, the integration effort was for 
nothing because it was never viable. Sierra Chart also no longer supports in process API components for 
various reasons. We continue to have a negative view of PAT Systems interfaces. For example, a review of 
their FIX protocol implementation shows it is unnecessarily complex, not reliable to work with and not 
typically what we find in FIX implementations.

*Last modified Friday, 21st January, 2022.
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Introduction

[Link] - [Top]
The Chicago Mercantile Exchange (CME) and all of the sub exchanges (CME, CBOT, NYMEX, COMEX) have a 
requirement where in order to receive real-time market data from these exchanges at the lower-priced 
nonprofessional fees require that you have what they call an active and capitalized trading account. This means an 
account, that has some balance on it.

Therefore, when using the Denali Exchange Data Feed, if you activate one of these CME related nonprofessional 
exchange fees you will still not receive the real-time data until Sierra Chart is able to confirm you have a live 
funded trading account. It is the CME which imposes this requirement.

It must be understood, that Top Step Trader, Earn 2 Trade, One Up Trader, LeeLoo, UProfit, Apex, and other 
trading evaluator accounts do not count towards a live funded trading account. Therefore, the information on this 
page applies to users of these services as well. 

For further information about this, refer to Understanding and Accessing Data From the CME, CBOT, NYMEX, 
COMEX Exchanges. 

You may have a funded futures trading account, but it is not with a supported trading platform service in which 
case there is no way for Sierra Chart to programmatically verify existence of the account. 

We use a programmatic verification method, because this is the only consistent and efficient way to confirm the 
existence of a funded trading account. Since otherwise we have no knowledge of your trading account or its 
balance. 

This complicates market data access and can prevent you from accessing the real-time data even though you are 
paying for it. 

This page documents the preferred solution to this problem.

The solution is to open a trading account with an account balance of 100 USD with the futures broker Stage 5 
(preferred). The brokers Edge Clear or Cannon Trading can also be used but you need to contact them regarding 
their minimum balance requirement. Detailed instructions are below.

Even if you do not want to use these brokers for trading, that is fine. You do not have to use them for trading if you 
do not want. You can use other supported services for your futures trading. However, having a trading account 
with these brokers will allow you to authorize the CME Group market data when using any of the CME Group 
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nonprofessional exchange fees, no matter what Trading service you are using. 

These brokers/trading services will set you up on the Sierra Chart Teton Futures Order Routing Service. The 
advantage of this service is that it provides the industries best quality and most reliable order routing. It is also 
free! You do not have to connect once a month to this Trading service to authorize the real time CME data at the 
nonprofessional rates as Sierra Chart will automatically know that you are using it. This makes the solution easy. 

This solution is also recommended when you want to use the Sierra Chart Simulated Futures Trading Service with 
real-time data and you do not yet have a funded futures trading account. This is an easy way to obtain the real-time 
CME Group data at the lower cost nonprofessional fees with a minimum trading account balance. 

It needs to be made clear that the solution documented on this page is *only* for use by those traders who are 
considered *non-professional* by the Chicago Mercantile Exchange. If you are determined to be a professional 
based on their rules, you will be required to pay the higher priced professional exchange fees for market data.

Instructions
[Link] - [Top]

1. Open a trading account with Stage 5 with a balance of 100 USD. 

You can also open an account with Edge Clear or Cannon Trading. Contact them regarding minimum 
balance requirements. 

Stage 5 will set up your account on the Teton Futures Order Routing Service. 
2. Connect to this trading account once a month, to authorize the CME Group data. Instructions. Although in 

the case of Teton Order Routing it is not necessary to connect once a month. It is automatically known by 
Sierra Chart systems that you have an account Teton Order Routing.

*Last modified Friday, 23rd February, 2024.
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Introduction
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Watch the Video of the US Equities Consolidated Tape Data Feed. 

Through the Denali Exchange Data Feed, Sierra Chart provides a high quality real-time, delayed and historical tick 
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by tick data feed for US Equities which include stocks and ETFs. 

This is a full tick by tick feed, providing the entire consolidated tape of trades and quotes from all of the exchanges 
or venues in the United States for US equities. This is a total of 19 venues.

This is a low latency high-quality data feed consolidated tape authorities. It provides accurate Bid Volume and Ask 
Volume. 

Delayed and historical data is free there is no additional charge. And for real-time data the cost is only an 
additional 10 USD per month if you are a nonprofessional. 

This data feed is very easy to use and get started with. 

If you require only delayed streaming data and historical data for US Equities, then refer to the Delayed Exchange 
Data Feed page. 

For real-time data for US Equities, requires that you complete the US Equities Exchange Agreement. 

The next step is to activate the exchange on the US Equities Exchange Activation page. The professional option is 
if you are considered a professional by the exchange and you have to pay a higher cost for the exchange fee.

For the US Equities Consolidated Tape Data feed, the Daily Session Open, High, Low, are only maintained during 
the regular trading hours from 9:30 AM to 16:00 US Eastern time.

To open a chart select File >> Find Symbol. The symbols are standard stock symbols like IBM. Enter the symbol 
in the Selected Symbol box. Open either a Historical Chart or an Intraday Chart. Or both. Whatever you require. 

To search for symbols, select File >> Find Symbol >> US Equities-Consolidated Tape. Expand this list item. 
And select (Enter Search Text - NYSE/AMEX/NASDAQ). Type either a partial symbol, or a description in the 
"Enter search text below:" text box. Press the Search by Symbol or Search by Description button. You will see a 
result within seconds in another pop-up window.

For market depth data, use the Nasdaq TotalView Data Feed and symbols. 

Stock Split Adjustments

[Link] - [Top]
The US Equities Consolidated Tape Data Feed provides automatic stock split adjustments. 

This automatic adjustment occurs the evening after the stock split occurred. The adjustment will occur at 9 PM US 
Eastern time on the day of the stock split. So this will be after the stock split occurred. 

After that time, to adjust the data in your charts, go to the chart and select Edit >> Delete All Data and 
Download. This command needs to be selected only once per symbol and chart data type (Historical Daily / 
Intraday). So you would need to use this command once for a Historical Daily chart of the symbol and a Intraday 
chart of the symbol. 

You do not need to do this for all of your charts. Just once for each symbol and data type.

You are also able to perform your own stock split adjustments at any time. You can do this before the automatic 
adjustments occur. If you do the adjustment yourself, you do not have to re-download the data. To adjust the stock 
chart data for a split, refer to the Adjusting Data page. 

Combining Both NASDAQ TotalView (market depth/market by order 
data) and Consolidated Tape in Single Chart
[Link] - [Top]
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Append _MBO to the symbol. Example: GM_MBO

Documentation pending. 

*Last modified Friday, 29th November, 2024.
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Introduction

[Link] - [Top]
The chat project is part of a larger project to support chat, screen sharing, remote control, voice and video calls. 
This can be peer to peer, or in groups. And webinar type of functionality where there can be a presenter, providing 
screen sharing and audio to many users.

The reason we developed the chat, is because what is out there is just simply unacceptable to us. There is nothing 
good out there for chat that is quality and can be trusted and secure. It is simply nonexistent. Everything out there 
is all substandard or has problems for one reason or another.

One comment, we have noticed the chat does not work on Linux. It causes the program to freeze. Maybe because 
the chat window runs on another thread. We will implement an option to not use a separate thread for chat for 
Linux users.

The remote control and screen sharing functionality is going to be very high quality and high performance. Initially 
it will support communication through an intermediary server but later support for direct peer to peer 
communication will be added.

It is the one and only chat in the world, that uses standard operating system windows and edit boxes and menu 
commands and buttons. Built directly on top of the operating system using C++. All clean and stable. On the server 
side uses STL, and simple files. Threads for performance. All clean and straightforward good quality.

The voice and video functionality will interface directly with the OS. No libraries involved. Screen sharing also 
completely written by us. With our own codecs (for screen capture and compression and decompression). All 
running on a separate thread. Will support an intermediary server, and direct peer to peer connections.

Also we are going to develop end to end encryption for chat messages. Which is not managed on the server but on 
the client side. So there is 100% security that you are in control of.

There is security that exists already. The connection to the server is encrypted. But the messages still need to be 
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encrypted in a way that they cannot be decrypted other than by the user.

Usage

[Link] - [Top]
Follow the instructions below to use the chat.

The chat can be used to chat with another Sierra Chart user. Or multiple users in a Chat Group.

The chat functionality can also be used to create a private chat group with only a single user (yourself) as the 
member, for the purpose of sending alert messages from Sierra Chart into the chat. So they can be relayed to the 
Telegram messaging application. And also viewable with our Web-Based/Mobile Chat Application. So you can 
access alerts on a mobile device in a web browser.

1. Open the Chat Window with File >> Open Chat Window from the main Sierra Chart menu. 
2. The chat window will be opened. If it is not visible look for it on your System Taskbar. If you still do not 

see it Window >> Reset Windows. And then open the chat window again with File >> Open Chat 
Window.

3. The chat window will be opened. If it is not visible look for it on your System Taskbar. If you still do not 
see it Window >> Reset Windows.

4. Every Sierra Chart user has a unique Chat Username. This can be different from your Sierra Chart 
username. It is up to you if you want to use the same one or make it different. To set your chat username, 
go to the Manage Account Information page. Set the username into the Chat Username: field and press the 
Update Account Information button.

5. To create a chat with another user, select Commands >> New Chat from the Chat Window menu.
6. In the Search Text edit box, enter the user's full chat username because by default chat usernames are not 

searchable unless the user has chosen to make their name searchable.
7. Press the Perform Search button. You should now see the username listed in the Search Results list. 

Select it in the list and press OK.
8. In the list of chats on the left side of the Chat Window, you will now see the chat you have with the other 

user.
9. Left click on that chat, and to send a message to the other user type a message into the large edit box at the 

bottom of the Chat Window.

Using Chat for Remote Alert Notifications
[Link] - [Top]
The functionality documented in this section replaces email alerts and SMS alerts which are no longer supported. 
Email and SMS alerts have been permanently discontinued with the replacement functionality below which is a 
reliable, unfiltered, and stable method to receive alerts from Sierra Chart. 

Follow the instructions below to enable remote alert notifications.

There are many conditions within Sierra Chart which can trigger Alerts (Chart, Study, Trading Events, Connection 
Status, many other items). Whatever the source of an alert is in Sierra Chart, at the location where the condition is 
configured, you choose an Alert Number. 

This Alert Number can be configured to send the alert message to a Chat Group (with only yourself as the 
member) which then can be configured to be relayed to Telegram, or accessed on the Sierra Chart Web-Based/
Mobile Chat Application.

1. You need to be running Sierra Chart version 2634 or higher. Update with Help >> Download Current 
Version.

2. The first step, is to configure a private Chat Group within the Sierra Chart Chat functionality with only 
yourself, as the member. 

https://www.sierrachart.com/UserControlPanel.php?page=ManageAccountInfo
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Select File >> Open Chat Window. The Chat window runs on another thread, and it may not always 
become visible when you select this command. You will have to look for it on the System Taskbar on your 
desktop. 

If it is not visible when selecting this command, then select Window >> Reset Windows. 

After that select File >> Open Chat Window again. You should then see it but once again you may need 
to look for it on your System Taskbar.

3. All Sierra Chart users, have a unique username for chat, which can be different from your Sierra Chart 
username and that can be configured here (Chat Username:)

4. On the Chat window select Commands >> New Group.
5. Enter a Group Name. Must be at least five characters long. Not less. Otherwise, creating the group will 

fail.
6. If you want to integrate with Telegram, optional, then set Relay Own Messages to Telegram to Yes. If 

you will be using the web-based chat application provided by Sierra Chart, to receive alerts, then there is no 
need to set this to Yes.

7. Press OK.
8. The Chat Group will be created and listed in the list of chats on the left of the Chat Window. At this point, 

only you are the member and it is your own private chat. Whatever messages you send, are seen by no one 
else but yourself.

9. Select this chat in the list of chats on the left of the Chat Window.
10. After selecting the chat on the left, you will see a Chat ID: at the top of the message list. Make a note of 

this numeric chat ID. This is a unique identifier for the chat.
11. Select Global Settings >> General Settings >> Alerts from the main Sierra Chart menu.
12. Select the particular Alert Number from the drop-down list of alert numbers you want to configure to send 

messages to your private Chat Group. 

When you send a message to the chat, it then can be optionally relayed to Telegram and will be received 
through the Sierra Chart web-based chat. 

Telegram can run on your desktop computer or various mobile devices.
13. Set the setting Send Alert as Chat Message when this Alert is Triggered to Yes.
14. Set Notification >> Chat Identifier or Chat Name for Alerts to the integer identifier you made a note of 

at step 8. 

Do not enter the name of the chat here! The name is not currently supported.
15. Press OK.
16. Whenever the particular Alert Number, that is configured to send a message to the chat is triggered, then 

the message that would normally be sent by email or SMS, is given to the specified Chat Group. 

When the Chat Interface is being used for Alerts, the Chat Window needs to be kept open. There is no 
reason to close it. Just simply minimize it and it will be on the System Taskbar. It will be running in the 
background on its own thread. There is no need to be concerned with it.

17. You can immediately stop Alerts from being sent to the Chat Group by selecting Commands >> 
Disconnect on the Chat Window (File >> Open Chat Window). Any subsequent alerts being sent will be 
kept in a temporary queue. This queue of pending alerts will not exceed 10 elements. So no more than 10 
will be queued. And that queue is discarded when Sierra Chart is exited. 

18. To access the web-based chat, go to Web-based Chat. Use the web-based chat, to receive alerts to your 
Chat Group. You can open this in a web browser on your mobile device, and keep it open to receive alerts 
from Sierra Chart. 

19. Enter your Sierra Chart Username and Password at the top of that chat webpage and press the Connect 
button to connect. 

20. This is a read-only chat. All of the available chats are in a list on the left. When you select a chat on the left, 
then on the right side all of the messages for that chat are displayed going back a set number of days. 

21. If you want to integrate to Telegram, then continue to follow these instructions. Otherwise Stop here!
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22. To use Telegram you need to have this program installed. Complete that step first. It is best to install it on 
your desktop computer where Sierra Chart is running. You can get Telegram from here. 

From your mobile device you can install it, by using whatever method to search for available apps on your 
device and finding it and installing it.

23. To do the Telegram integration, select Commands >> Telegram Notifications from the Sierra Chart Chat 
window. And follow through the instructions in the pop-up message.

24. If you get any error, when attaching the SierraChartTelegramChat bot in your Telegram installation, then 
type the command /detach into the SierraChartTelegramChat bot within Telegram and send that first. And 
then go through the procedure again (prior step).

25. Telegram can be installed on your mobile device, or any device, and whenever an alert sends a message to 
your private chat group, and is set to be relayed to Telegram, you will then get it on Telegram immediately 
without delay.

Telegram Integration

[Link] - [Top]
The Sierra Chart Chat platform supports integration with Telegram. To enable relaying to Telegram of messages 
that you send to or receive from a particular chat, go to the Chat window (File >> Open Chat Window). Select 
Commands >> Telegram Notifications from the chat window menu. Follow the instructions given in the 
displayed prompt.

It is then necessary to enable Telegram notifications for a particular chat within the list of chats. To do this, go to 
the Chat window (File >> Open Chat Window). Select in the list of chats on the left, the particular chat you want 
to enable Telegram notifications for. From the Chat window menu, select Commands >> Edit Chat.

In the list of options set Relay to Telegram to Yes to relay to Telegram, messages received in the chat. In the list 
of options set Relay Own Messages to Telegram to Yes to relay to Telegram, messages you send in the chat.

For Telegram notifications, there is a limit on the number of attach requests that can be made per hour. /attach_to 
cannot be used more than 5 times per hour. 

The link is contains a globally unique identifier of an extended length to make the association between a Sierra 
Chart user's Chat Username and the user's instance of Telegram. Once connecting a particular Sierra Chart user's 
Chat Username with a particular Telegram ID belonging to that user, the prior Telegram ID associated with the 
Sierra Chart user's Chat Username, is removed.

Therefore, it is not possible for multiple Telegram IDs to be listening to a single Sierra Chart user's Chat 
Username. 

Preventing Chat Window from Opening

[Link] - [Top]
When starting Sierra Chart, the Chat window will automatically open if it was previously open when exiting Sierra 
Chart. The window size and position and show/display state is remembered. If you do not want the Chat Window 
to open, when you start Sierra Chart, then close the Chat window before exiting Sierra Chart.

Alert Numbers can also be configured to send the alert text, when triggered, to a private Group Chat. This is so that 
you can access the alert information remotely. For more information, refer to Using Chat for Remote Alert 
Notifications.

In this case, the Chat window will open, when an alert is triggered that sends it to a particular chat. Typically a 
private Group Chat. Just minimize the chat window in this case . It will not maximize when it is used. And it will 
run in the background on another thread. 

It is possible when you start Sierra Chart, that you could have a particular Alert Number that becomes triggered. 
This Alert Number may be configured to send the alert to a particular chat. If this is the case, the Chat Window will 
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automatically open at that time if it is not already open. To disable sending an alert to the specified chat, for a 
particular Alert Number, select Global Settings >> General Settings >> Alerts. Select the Alert Number from 
the drop-down list that is configured to send the alert to a chat. Set the Send Alert as Chat Message when this 
Alert is Triggered setting to No for that particular Alert Number and press OK.

Web-Based/Mobile Chat Application

[Link] - [Top]
There is a Sierra Chart developed web-based chat application to receive chat messages and Sierra Chart Alerts sent 
to a Chat Group.

For more information about Alerts and receiving them remotely by sending them to a Chat Group (in this case 
private and with only yourself as a member), refer to Using Chat for Remote Alert Notifications.

To access this web-based chat, go to Web-based Chat. 

Enter your Sierra Chart Username and Password at the top of that chat webpage and press the Connect button to 
connect. 

This is a read-only chat. All of the available chats are in a list on the left. When you select a chat on the left, then 
on the right side all of the messages for that chat are displayed going back a set number of days. 

This web-based chat has been publicly released May 2, 2024 and is still considered a prerelease during the month 
of May 2024. Later it will be upgraded to support sending messages.

This web-based Chat supports automatic in-line loading of images. For example, an image link to an image on a 
website, or an image upload. This is so that you can view the images in-line right within the Chat application 
instead of a separate image viewer. 

An image link could be from a Sierra Chart alert which captures the state of the chart at the time of an alert. This 
feature is supported in newer versions of Sierra Chart. 

*Last modified Wednesday, 09th October, 2024.
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Introduction

[Link] - [Top]
Sierra Chart supports sharing a Chartbook, Study Collection, or Spreadsheet file with any other Sierra Chart user or 
users, or even to yourself to transfer files to other installations of Sierra Chart that you have.
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It is also supported to share the global configuration used by a Sierra Chart instance with another user or to other 
installations of Sierra Chart.

Instructions

[Link] - [Top]
1. Select File >> Send File to User.
2. Enter the Sierra Chart Username/Account Name of the user that you want to send the Chartbook to in 

the Sierra Chart Username/Account Name box. You can find out what their Account Name is by asking 
them to select Help >> About in their instance of Sierra Chart. What they see displayed there for the 
Account Name is what you need to use.

3. Press the Select File button. 
4. Select the Chartbook, Study Collection, or Spreadsheet file to send. 
5. Multiple files can be selected. 
6. Press the Open button. 
7. Alternatively, if you want to send the global configuration which includes the settings set through the 

Global Settings menu but not including Service Settings for Data/Trading services or your Sierra Chart 
Account Name and Password, then enable the Send Global Configuration option. In this case other files 
will not be sent. 

8. Press the Send button.
9. Once the Chartbook or other file is uploaded to the server you will see the following in the Message Log: 

File to be sent to user successfully uploaded. | [Date Time] 

10. If this is the first time you are sending a Chartbook or other file to a particular user, the user will be notified 
about this by email and also through the System Notification Message window in Sierra Chart.

11. The user can accept the file from you, delete it, or ignore it.
12. If the user chooses to accept files from you, then they will automatically receive the Chartbooks, Study 

Collections, or Spreadsheets that you shared. This process can take about two minutes for them to receive 
the file. They will receive a notification message in their running installation of Sierra Chart and also 
receive an email message. 

The user may need to translate the symbols to the current service in the received Chartbook if you are using 
a different Data or Trading service as compared to the user you are sending the files to. 

13. If a file is shared with a user, and that user has another file with the exact same name and extension within 
their Sierra Chart Data Files Folder, then the shared file will not be downloaded. 

The solution to overcome this, if you want to have that file downloaded again because it may be newer and 
have some changes, is for the user first to delete the file to be shared. 

This can be done through File >> Open Chartbook or File >> Open Spreadsheet. Select the file in the 
file list and press the Delete button. Press the Cancel button to close the Open Chartbook/Spreadsheet 
window. 

To delete a Study Collection, refer to Delete a Study Collection. 

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
The Image Upload Service creates chart images and allows sharing them easily. 

The image format is PNG ( Portable Network Graphics). This is a lossless format which maintains 100% image 
quality. 

On the Edit >> Screen Image submenu you will find the Available Commands which are used to upload an image 
to the Sierra Chart server. In the case of a Trading DOM window, the supported commands are on the Chart 
menu. 

After the upload, a window will display confirming the upload. Press the Yes button to copy the URL (website 
hyper link) of that image to your systems clipboard. You can then paste the link anywhere you need to, such as an 
e-mail message or a Sierra Chart Support Board message.

Available Commands

[Link] - [Top]
The following list contains all of the commands on the Edit >> Screen Image submenu. 

Upload Chart

This command will upload an image of the chart currently in view. This will not include any windows which are 
overlaid on top of the chart. Example

Upload Chart with Overlays

This command will upload an image of the chart currently in view with all windows above it. Example

Upload Main Window Image

This command will upload an image of the Sierra Chart main window.

Send Chart to Support

This command will upload an image of the chart currently in view, and automatically send a copy to Sierra Chart 
support along with your account name. Do not use this command unless requested to by Sierra Chart support.

Send Main Window Image to Support

This command will upload an image of the Sierra Chart main window and automatically send a copy to Sierra 
Chart support along with your account name. Do not use this command unless requested to by Sierra Chart 
support.

Open Upload Log

https://en.wikipedia.org/wiki/Portable_Network_Graphics
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This command opens the log file of all uploaded images. You will see a list of hyperlinks that you can copy and 
paste into your browser's address bar, to view the images.

Image Management

[Link] - [Top]
To manage the images which have been uploaded, select Help >> Account Control Panel on the Sierra Chart 
menu.

On the displayed webpage click on Manage Images. 

On the Manage Images page you will be able to view, delete and add notes to images. 

There are two options for sharing the uploaded images, either a link to the image itself or a link to a page with that 
image and the note that you set on the Manage Images webpage. Both links are available beside every image on the 
Manage Images webpage.

Examples

A direct link to an image.

A link to an image with the note.

Saving Images To Your Computer

[Link] - [Top]
Saving images locally to your computer is also supported using the following commands on the Edit >> Screen 
Image submenu.

These images are saved into the Sierra Chart /Images folder. This is a subfolder in the folder where Sierra Chart is 
installed to on your system.

Save Chart to File

This command saves the currently active chart image to a PNG file. The saved file will be located in the /Images 
subfolder. The name of the file will be the chart name which consists of the symbol, the timeframe per chart bar, 
and the chart number. The filename also contains a timestamp number.

Save Chart to File with Header

This command saves the currently active chart image to a PNG file. A header image is added to the top of the chart 
image. The header needs to be a file named CustomHeader.png in the /Images folder. The saved file will be 
located in the /Images subfolder. The name of the file will be the chart name which consists of the symbol, the 
timeframe per chart bar, and the chart number. The filename also contains a timestamp number.

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
Real-time Chartbook sharing is a feature, allowing a user to share one of their Chartbooks in real time with other 
users. It is also possible to share Chartbooks, with yourself in other instances of Sierra Chart.

A Chartbook can be shared with one user, or multiple users. Sharing can be public or private. A Chartbook which 
is privately shared, requires that the user sharing the Chartbook specifies the other Sierra Chart usernames of who 
can access the Chartbook. A Chartbook which is shared publicly, can be accessed by any user who wishes to 
subscribe to the Chartbook.

Instructions

[Link] - [Top]
This documentation is still in the process of being written.

To access the Chartbook sharing interface, follow the instructions below. 

1. From the Sierra Chart menu select File >> Chartbook Sharing >> Sharing Interface.
2. To connect to the Real-time Chartbook sharing server, select File >> Chartbook Sharing >> Connect. To 

disconnect, select File >> Chartbook Sharing >> Disconnect.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Notes

[Link] - [Top]
When sharing a Chartbook, the color settings for the chart are set to use the charts own graphics and color settings 
if the chart was not previously. These graphics settings are set through Chart >> Graphics Settings - Chart. If the 
chart was previously using the Global Graphics and Color settings, then those Global Graphics and Color settings 
are copied to the chart first and then the chart is set to use its own graphics and color settings which then match the 
Global settings.

For more information, refer to Graphics Settings. 

When sharing a Chartbook, you can share Trading levels by using the Trading Levels - Local study. 
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Telephone Support Policy

[Link] - [Top]
Sierra Chart does not have a publicly posted telephone number. Most of our support is provided through the 
Support Board - Online Support.

Telephone Support is provided at the discretion of Sierra Chart support and Sierra Chart Support will initiate the 
call to customers as necessary. This type of support is available at no cost to the user.

Telephone and remote assistance support is generally only used to resolve more quickly a basic operational issue or 
to get information about a problem that we need to resolve in our software or services.

If we decide to use it, we will get your contact information and use remote assistance to connect to your computer's 
desktop.

The information below and generally on this page is not applicable to those customers who represent a large 
number of individual customers like brokers, other large trading groups or educators. In these cases, we can 
provide telephone support as needed but we do prefer text based support as much as possible.

We prefer answering questions through our Support Board for the following reasons:

• The questions on the Support Board are answered directly by our engineers who have the level of 
knowledge to quickly assist you. Our engineers can provide better assistance than a typical customer 
service representative on a telephone support line.

• Our support board allows other users to benefit from frequently asked questions.
• Due to the sophisticated nature of our software and the complexity of some issues, having a support board 

allows us to carefully review your issue before responding.
• However, if you request from us one-on-one, personal support on your computer system, for something that 

we do not consider to be part of our paid service packages, there is an additional cost for this. This level of 
support is available for a fee of $0.80 per minute which is $48 USD per hour.

*Last modified Wednesday, 28th June, 2023.
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◦ Blocked Email Domains for Alerts
Login Page - Create Account 
Home >> (Table of Contents) Other Pages >> Disabling Sierra Chart User Interface to Eliminate Graphics 
Load

Disabling Sierra Chart User Interface to Eliminate 
Graphics Load
Doing the following will eliminate virtually all of the graphics related CPU load from Sierra Chart. This is what 
normally places the greatest amount of load on the primary of execution for Sierra Chart.

Enable Global Settings >> General Settings >> GUI >> Application GUI >> Destroy Chart Windows When 
Hidden. This is an essential step. For complete documentation, refer to Destroy Chart Windows When Hidden.

Enable the following option for each chart currently open: Window >> Hide Window. This completely disables 
the graphics of a chart.

Uncheck each Control Bar through Window >> Control Bars >> Control Bar #. This completely disables 
Control Bars.

Set the following options.

• Enable Window >> Disable Visible Message Logging. This disables the main Message Log and the Trade 
Service Log from any messages being visibly listed.

• Enable Trade >> Trade Activity Log >> Edit >> Disable Trade Activity Log.
• Disable Trade >> Trade Orders Window >> Orders >> Order List View Enabled.
• Disable Trade >> Trade Positions Window >> Position >> Position List View Enabled.
• Disable Trade >> Trade Account Monitor >> Balance >> Balance List View Enabled.

Doing the above will prevent any graphics output which greatly reduces CPU usage.

*Last modified Wednesday, 22nd February, 2023.
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HTTP Communication Errors
This page documents the various reasons you would receive an HTTP error and provides solutions. HTTP errors 
are for web-based services that Sierra Chart connects to. This applies to the Sierra Chart Login window and other 
services Sierra Chart connects with that also use HTTP. 

HTTP (Hypertext transfer protocol) is a common protocol used on the Internet for websites.

The following are examples of HTTP communication errors displayed in the Window >> Message Log:

HTTP request ## returned the following error: Windows error code 12029: A connection with the server could not 
be established
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HTTPS connection to www.sierrachart.com:443 (#) | Error received in OnConnect while connecting. Windows 
error code 12029: A connection with the server could not be established

HTTPS connection ID:2 to www.sierrachart.com:443 for request ID:2 (2) | Windows error code 10060: A 
connection attempt failed because the connected party did not properly respond after a period of time, or 
established connection failed because connected host has failed to respond. 

HTTPS connection ID:2 to www.sierrachart.com:443 for request ID:2 (2) | Close event error. Windows error code 
10053: An established connection was aborted by the software in your host machine. 
On the Sierra Chart Login window you may receive the following errors:

• Sierra Chart Login Error: Timeout error. There was no response. 
• Sierra Chart Login Error: HTTP Error: Failed to establish a connection for the request. 

Both of these are due to a HTTP communication problem. 

The following items below explain the different possible reasons for HTTP errors at the Sierra Chart Login 
window and displayed in the Message Log when using any of the HTTP services, and provides solutions.

1 - Internet Communication or Server Problem

[Link] - [Top]
There is a communication problem to the particular HTTP server being connected to or a problem with the server. 
In the case of when you receive an HTTP error when logging into Sierra Chart at the Login window, then if you 
can browse the this web site with your Web browser, then neither of these are the problem.

2 - Firewall (most likely)

[Link] - [Top]
A firewall on your computer is blocking Internet access from Sierra Chart. This has shown to be the reason for 
problems in almost all cases.

Make sure it does not block access and also try turning the firewall off completely. This does not apply to the 
standard Windows operating system firewall. That will not typically block access.

If you have upgraded the software, then some firewall programs will block Internet access! In this case what you 
need to do is allow Sierra Chart access through the firewall (you will need to consult with the firewall manual or 
their support department for instructions if you need help with this).

If you receive a Timeout or HTTP Error: The connection was closed before a response was received errors, then 
this is a very good indication a firewall program on your computer is blocking Internet access. 

Solving firewall problems is something that Sierra Chart support cannot help with. Even if you believe your 
firewall is not the source of the problem, it likely is and you need to be aware of this and remove it if necessary. 
Firewalls are well known to cause connection problems and often be much more trouble than they are worth.

One solution to work around a firewall blocking Sierra Chart from logging in is to install a new copy of Sierra 
Chart into a different folder on your computer. This is one technique that might work around the firewall blocking 
access. Give this a try and if it works, you can transfer your data and settings over to the new copy of Sierra Chart 
by following the instructions in help topic 15.

Uninstalling a firewall does not necessarily mean that the firewall software is completely uninstalled. One way to 
not load a firewall is to restart your computer in Windows Safe Mode with Network Support. To do this, restart 
your computer and press the F8 key on your keyboard when Windows begins to load. This is the only definitive 
way to bypass a firewall.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1a/index0d07.html?page=doc/helpdetails15.html


3 - HTTP Proxy Server

[Link] - [Top]
Your network or ISP (Internet Service Provider) may require that you use a proxy server to access Web services on 
the Internet. This is most common at work location networks. 

If you are unsure if your network/ISP uses a proxy server, then contact your network manager or ISP. 

Both HTTP and SOCKS5 proxy types are supported. 

1. If a proxy server is required, then press the Proxy Settings button on the Sierra Chart Login window (refer 
to image below). 

2. Choose the appropriate proxy type from the list box at the top. 
3. Enter the proxy server address in the Address box. 
4. Enter the port numbers required for nonsecure and secure connections in the HTTP Port and HTTPS Port 

boxes. 
5. If you are unsure of the address or port, contact your network manager or your ISP.
6. Press OK and try logging in again.

 
4 - "Unknown Server Error" Message at Sierra Chart Login Window 

[Link] - [Top]
When logging in at the Sierra Chart Login window, and you receive an "Unknown server error", then this means 
that the response received does not conform to the expected response. The usual reason for this is that it is required 
that you connect to websites through a proxy server. 

Follow the HTTP Proxy Server instructions on this page to use a proxy server.

5 - Incorrect Entries in Windows Hosts File

[Link] - [Top]
The Windows operating system has a file called Hosts located at: C:\Windows\System32\drivers\etc\hosts . This 
file contains entries which allow you to re-map a domain name to a particular IP address. 

We have seen cases where SierraChart.com domain names are in this file and being remapped. You must remove 
those entries. There must be no SierraChart.com or SierraCharts.com entries. If there any, delete them from the file 
and save the file.

*Last modified Wednesday, 22nd February, 2023.
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• COVID-19 Has No Impact on Sierra Chart
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COVID-19 Has No Impact on Sierra Chart

[Link] - [Top]
The following message was written by one of our developers.

March 23, 2020

To Our Customers, Suppliers, Friends and Family,

Many people around the world have been impacted by the COVID-19 outbreak and the resulting Pandemic. We are 
all making changes in order to adapt to how this affects our lives.

Sierra Chart has always had a business model that enabled employees to work remotely, which enables us to have 
employees located around the globe. We have also always had our internal server systems located in multiple data 
center facilities around the world.

As such, we have not had to make any changes to our company due to the ever-changing situation with COVID-19 
and we do not expect that we will need to make any changes.

As such, we are available to answer all questions that are posted to our Support Board and Account Support 
Tickets, maintain operations as usual, and we are actively continuing the development of our software in order to 
meet the needs of our user base. There are many good things coming soon.

Thank You.

Sierra Chart

*Last modified Friday, 21st January, 2022.
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Direct Sierra Chart Account
When you are using Sierra Chart that has been provided through an affiliate like a broker or reseller, you do not 
have a direct account with us, and you need to access functionality that is not provided in your limited version, you 
must have a paid account with Sierra Chart directly. 

To accomplish this, follow the instructions below. Although this looks long, it is actually a very simple procedure. 
The instructions below are just thorough to cover all possibilities and provide complete information.

1. If you already have your own Sierra Chart account that you established yourself, even if you are not 
currently using it, then skip this step and go on to step 2. 

If you do not know the Account Name or Password of your own Sierra Chart account, go to the Account 
Password Reset page. 

An account that has been provided by your broker is not considered your own account. 
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If you do not have your own Sierra Chart account, create a Sierra Chart account. 
2. Download and install Sierra Chart. It is not a problem if you already have an existing installation of Sierra 

Chart. It will simply be updated. The purpose of this step is to make certain you have an up-to-date copy of 
Sierra Chart and a shortcut on your desktop. In some cases this is an unnecessary step, however it is stated 
because it is required for some users. You will not lose any of your settings or Chartbooks. 

If you know your installation of Sierra Chart is located in C:\SierraChart and it is up to date, you can skip 
this step. 

For more advanced users who want to use multiple Data and Trading services at the same time, you can 
install multiple copies of Sierra Chart on your system. This is allowed with Sierra Chart licensing. There is 
no limit to the number of copies you can install and use at the same time on a single system. For the steps to 
do this, refer to Multiple Services.

3. After completing the installation of Sierra Chart, it will be run. To run it at any other time use the shortcut 
for it on your desktop. You can also start it through Start >> All Programs >> Sierra Chart on the 
Windows taskbar.

4. You will need to be certain that you are logged into Sierra Chart with your own Sierra Chart account. 
Follow the below steps to use your own account: 
◦ Start Sierra Chart or restart it if it is currently running.
◦ Press the Cancel button on the Login window. Be sure to do this quickly before 2 seconds have 

elapsed.
◦ Enter your own Sierra Chart Account Name and Password on the Login window or verify they are 

correct.
◦ Press the Login button.
◦ If you have any trouble logging in, refer to the Login Problems section.
◦ After logging in, if you are prompted that the account requires activation, start an Account Support 

Ticket to request this. 
5. Go to Data and Trading services page. Find the particular Data or Trading service you want to use and 

follow the setup instructions for that service.
6. If you do not have a trading account, you will be able to receive historical data through the Sierra Chart 

Historical Data Service which is included with Sierra Chart Service Package 3 and higher. Or for real-time 
data you could subscribe to one of the Real-Time Exchange Data Feeds Available from Sierra Chart on 
your account.

7. If your affiliate installation of Sierra Chart was in a different folder compared to the copy of Sierra Chart 
you just installed, then most likely you will want to take a copy of the settings and other data files 
(Chartbooks, Study Collections, other files) from the affiliate installation to the new installation. To do this, 
follow the Updating Existing Installation of Sierra Chart with Files and Settings from Another Installation 
instructions. 

This is a more advanced step. If you are comfortable working with files on a computer, then you will have 
no trouble. Otherwise, you may want to skip this step if you are not comfortable doing this. Although it is 
quite easy.

8. Once you have completed the steps and now have a direct Sierra Chart account, you will no longer need 
your other Sierra Chart account you may have had through the affiliate. You will no longer need to pay for 
Sierra Chart through the affiliate if you have been doing that, and can cancel with them.

9. When your free trial of Sierra Chart ends, to make a payment for Sierra Chart directly through us, you will 
need to select Help >> Add Usage Credit on the Sierra Chart menu.

10. If you followed the above step (7) to copy the files from your affiliate installation of Sierra Chart, then 
when you open your Chartbooks File >> Open Chartbook), you may need to change the symbols of the 
charts and Trading DOM windows if the new Data or Trading service uses different symbols compared to 
the previous service. To do this, refer to Changing the Symbol of a Chart. 

*Last modified Wednesday, 22nd February, 2023.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/registerstep1.html
https://www.sierrachart.com/downloads/SierraChartFileDownloader.exe
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index6ebd.html?page=doc/MultipleServices.html#StepByStep
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index878d.html?page=LoginInstructions.php#LoginProblems
https://www.sierrachart.com/UserControlPanel.php?page=SupportTickets
https://www.sierrachart.com/UserControlPanel.php?page=SupportTickets
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index765f.html?page=doc/SierraChartHistoricalData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index765f.html?page=doc/SierraChartHistoricalData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index0d07.html?page=doc/helpdetails15.html#UpdatingExistingInstallationWithFilesFromAnotherInstallation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexa1a5.html?page=doc/SwitchingSymbols.html


Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/34/indexc97d.html?page=doc/SoftwareDownload.php


◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Other Pages >> Marketing Media Content

Marketing Media Content
• Feature List
• Logo Images
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Feature List

[Link] - [Top]
For a list of features available within Sierra Chart, refer to the Features page.

Logo Images

[Link] - [Top]

Sierra Chart Logo Link

Images

[Link] - [Top]
This section lists images you can use on your website that provide a good representation of Sierra Chart 
capabilities.

This image is from one of our customers, who is a very active daytrader, and demonstrates the high degree of 
customization possible with our Trade DOM.

*Last modified Wednesday, 05th July, 2023.
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How to Post a Message for Support

[Link] - [Top]
1. If you need help with the Sierra Chart software, post a question on our Support Board. You most certainly 

will get a response from us as long as the question is within the domain of our support and policies. We are 
here to help within the bounds of our support policy. You can also post questions for general user 
discussion on our our Support Board as well. In this case they will be marked as a User Discussion, and 
after this we will not monitor the discussion thread any longer. 

Support is provided by the engineers. For the fastest response, use this Support Board. Sending questions 
by e-mail, unless they require privacy, generally delays a response since the Support Board receives the 
highest attention for non-account related support. We use this Support Board because it allows us to 
manage questions in an efficient and organized way.

2. Account for Posting: The first step is that you need to have a Sierra Chart account and be logged into this 
account to be able to post on the Support Board.

◦ If you already have a Sierra Chart account, then proceed to Step 3 below. If you do not know the 
password for this account, then go to the Account Password Reset page. However, you can easily 
log into the account by selecting Help >> Support Board from within Sierra Chart. 

◦ If you do not have a Sierra Chart account, then create a Sierra Chart Account. There is no charge for 
the account, no charge to use it to post on the Support Board, and it only takes seconds to create. 
Once you have an account and are logged in on the website, you will be able to post on the Support 
Board. This is the same account that you use to log in to Sierra Chart with.

3. Optional: Search for the relevant documentation which should answer your question by using the Sierra 
Chart Site Search. 

4. Optional: Use the Support Board Search Function to look for your question and an answer before starting a 
new Support Request. 

5. Post Message: If you are not logged in, you will first be prompted to log in with your Sierra Chart Account 
Name and Password. For easy login from within Sierra Chart, if you are not already, select Help >> 
Support Board on the menu. 

To post your message, click on the Start New Support Request link. Next, you will see a form which 
allows you to post a message and create a new Support Request on the board. You simply need to enter a 
short Title, enter your Message, and press the Submit button. That is it.

6. Response: You should receive an email notification to the e-mail address on your account when a response 
is made to your posting. Click the link within that message to view the response. Or to view your message 
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on the board, the responses to it, and to post a follow up, go to the Support Board. Press your web browsers 
Reload button to update that page. 

In the list of Titles on the Support Board, locate the title you have given your message and click on it. 
Messages from SC_SupportGroup are from Sierra Chart Support. Users may answer you as well. 
However, postings from users should not necessarily be relied upon.

7. Links to Documentation in Response: Sierra Chart support makes extensive use of linking to 
documentation in our responses. The Sierra Chart documentation is the master reference for the software 
and the Sierra Chart services. It very thoughtfully and thoroughly documents the software and is 
continuously reviewed and updated to ensure it is accurate, relevant and up-to-date. 

When we link to a particular section in the documentation which is at a position on the page other than the 
top, browsers scroll to that position. However, some browsers do not always do this very well, such as 
Internet Explorer. So we recommend using browsers like Firefox, Opera or Chrome instead of Internet 
Explorer when reading responses on the Sierra Chart support board. 

8. Follow up: If you have started a new Support Request, then view it as explained above and post responses 
within that same Support Request page. Do not start a New Support Request on the same subject.

9. Privacy: The e-mail address you provide for your account is kept private. We do not ever disclose this 
information to anyone for any purpose. 

General Information

[Link] - [Top]
The Sierra Chart Support Board is for Sierra Chart questions, issues, and suggestions. We handle all support 
through this board to maintain efficiency. 

This board should also be used for discussion of custom study and system development between users. It can also 
be used for communication about Sierra Chart between users. For ease of use for all involved, we only maintain 
one public board. 

Answers may not be provided for the following requests. Although we may respond to advise you of this.

1. Questions from an account which is not directly paid to Sierra Chart. Some Sierra Chart accounts are 
provided through brokers or other resellers. These are not directly paid to us. We only provide help for these 
accounts if the question is basic or involves a problem with basic functionality. 

Understand for those who do pay directly for Sierra Chart and pay a higher price, that they are entitled to 
receive more support. To obtain a direct account if you do not already have one, refer to Direct Account.

2. Questions from expired accounts. You need to pay for Usage Time for support.
3. Questions that should be directed to your external Data or Trading service.
4. Requests for new features or changes. We receive many feature requests, and we do consider what you are 

interested in. It is not productive or even feasible for us to be responding to every feature request. Some 
feature requestst take time to understand and it may be many months before they are more carefully 
reviewed. How long it would take to implement a new feature varies greatly. Sometimes we can do requests 
in hours, other times it can be many months. Requests for exotic studies and tools are not likely to be done 
unless there is sufficient demand. And we will not comment on these kinds of requests.

5. Questions/Requests about custom studies that we did not develop or you desire.
6. Problems that are not within the Sierra Chart software itself.
7. Advanced, sophisticated, lengthy or complex questions that take a significant time or effort to comprehend 

and do not involve a software bug or an improvement. We are not here to provide advanced help for free 
unless it is deemed necessary or appropriate.

8. Lengthy and long postings which have an excessive amount of communication and discussion which is 
completely unnecessary. These have a probability of being disregarded. Too much information is not 
helpful and can result in a disregarded request.

9. Questions about something the software does not directly support.
10. Programming help. Formula writing help. Advanced usage help. None of this is provided by Sierra Chart 

support unless we deem it is appropriate. These threads will be marked either as a User Discussion or as 

https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index7206.html?page=doc/DirectAccount.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2a8e.html?page=doc/PurchaseInformation.php#RenewingAccess


Programming Help. For an understanding of the perspective of Sierra Chart support on troubleshooting 
automated trading systems and in general study programming, refer to Troubleshooting Automated Trading 
System Behavior.

11. Discussions between users.
12. Questions about data differences between the various Data and Trading services. Do understand we are not 

the provider of the market data in many cases. And it has been proven, that time spent answering questions 
about market data and differences is generally unproductive for us.

13. Excessive postings from a user.
14. The question or request is not clear to us. We will not struggle with a request which is not clear. In these 

cases we may need to ask follow-up questions and make requests to the user until we are clear as to what 
the request is. We will not provide an answer until we are clear about the request. So unless you can clearly 
explain something to us, you may not get an answer.

15. Excessive, complex or advanced questions from trial users. If you are a trial user we will only provide basic 
help within our discretion. If you have a lot of extensive questions, then you must have a paid account to 
receive help.

16. It is essential to understand the perspective of Sierra Chart engineering on support. If you have a lot of 
questions or a question with a fair amount of complexity which may also involve various issues with 
external services and account configurations none of which we have any control over, then in general this is 
not within the scope of our support. Advanced questions take our time and have to be gradually understood 
by us and in general this is not within the scope of our support. Placing a burden on Sierra Chart support is 
a detriment to our user base because it takes away time from our development. 

Sierra Chart Engineering, will transfer the burden on you if you present us with a complex request or 
question which is hard for us to understand and would take a lot of research on our part. We will need you 
to explain in more detail your request or question and to provide a proper basis for it. 

17. This subsection explains the policy regarding review of Screenshots, text details, and other potentially 
intricate documents or media presentations. You need to understand our perspective on support. For the 
reasons that are explained in the Troubleshooting Automated Trading System Behavior section, we are not 
going to understand what you are doing as well as you do. We may have very little comprehension of it all. 
You need to understand that it takes a significant mind effort and time to truly understand some of the 
complex images we are presented with. In general these are largely disregarded by us. So if you ask us did 
you look at my screenshot, the answer is we had a quick look at it but if it is complex, then it is disregarded 
and we did not comprehend it. This is not within the scope of our support. You will first have to pay for our 
time at 150 USD per hour plus we would have to have an interest in this. 

It is for these reasons, that if something you have done is complex or simply takes a significant time to 
understand it is not going to be reviewed or understood by us unless we think there is a very very good 
reason and usually this is not the case. There other standardized means that we have created for you to get 
the answer that you require and that may also involve you reading documentation or thinking about the 
solution to your problem based upon documented specifications of Sierra Chart.

18. Post Removal Rule: In some cases, if there are postings that are not constructive, and contain content which 
is incorrect or misleading and take our time to explain and defend, they may be removed. This usually is 
only done if the post has no other value and is not a support request or is not considered essential to respond 
to, or is coming from someone who is unnecessarily taking our time. 

Sometimes this can happen based upon our experience with a particular user and the nature of that user, if 
the post lacks merit and unnecessarily takes our time for no value to either us or to the user. 

For example, if there is a complaint about some problem but this is the result of a mistake the user has 
made with the use of Sierra Chart, a misunderstanding, a problem with an external service, a system issue 
including operating system issues, a programming error they have made, a problem with their alert 
formulas, or clearly untrue or nonsensical statements, and the time to analyze, explain and defend the 
situation is deemed not reasonable and not within the scope of our support, the post is subject to be 
removed. 

In general it should be understood by you, that you cannot expect support beyond reason from us and we 
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cannot allow our time to be taken unnecessarily by you on demand. We simply have no tolerance for this 
and will delete posts as necessary. 

19. If in our response to you we have already provided a more than sufficient response and complete 
information either in the direct response, or in the linked documentation, we may not provide further 
information or responses, in response to further questions from you on the same subject. 

In all of the above cases know your message has been read, wanted features are considered, and problems with the 
software will be corrected. You are most welcome to post messages about these subjects and to discuss these with 
other users. Your message may be replied to by other users. However, do not necessarily expect a response from 
Sierra Chart Support as these go beyond the standard support we provide.

We are primarily here on the support board to help with the basic use of the software and our services, discover 
issues that need to be resolved, and learn about reasonable improvements that can be made.

If you find a bug in Sierra Chart, then report it so it can be corrected. Otherwise, we may not be aware of it and it 
may not be corrected. When problems are reported, we immediately look into them and correct them promptly if a 
problem is found. 

How to Post Your Message Log (Required In Some Cases)

[Link] - [Top]
 
If you are having a problem doing something with Sierra Chart, then copy and paste the entire copy of the Sierra 
Chart Message Log into your email or Support Board message. If the Message Log is required, then support cannot 
help without the Message Log. Sending some of the lines is not helpful. The Message Log does not contain any 
private information. Follow these steps to provide us the Message Log:

1. If the Message Log is not already open, then select Window >> Message Log on the menu to open it. If 
this still does not display the Message Log, then select Window >> Reset Windows and you will then see 
the Message Log window. If not, then select again Window >> Message Log on the menu. 

2. Select the Edit >> Copy Log command on the Message Log window.
3. Go to your e-mail message or your Support Board message. Point to the area where you type your message. 

Right-click your mouse. Select Paste on the menu to paste it into the message.
4. If you want to privately send us your Message Log or you do not want to take up significant space in the 

support request page with a large Message Log, click on the Send for Analysis menu command on the 
Message Log window. 

Press Send. Let us know when you have done that by telling us through your Support Board support 
request thread. So we are aware that it has been received (See the note below). However, you still need to 
post your question on the Support Board. 

If you are sending the Message Log by using the Send for Analysis command, you must let us know on the 
Support Board you have sent it this way at the time you send it. Otherwise, the Message Log will go 
unnoticed and you will not get the support you need. There have been instances where people have sent the 
Message Log to us this way expecting support from us and do not receive the support they need.

Attaching or Posting a Screenshot/Image (Optional)

[Link] - [Top]
You can also optionally post an image of the chart or of the main Sierra Chart window showing the problem or that 
you have a question about. Images can be posted in a Support Board message.

To upload the chart or the main Sierra Chart window image to the Support Board, you need to follow the steps 
given below. 

Only use this method to provide chart images, and use no other method. If this method is not able to capture what 
you require, then another method can be used. 

https://www.sierrachart.com/SupportBoard.php


Do not post a portion of the chart. We must be able to see all elements of a chart including the symbol, the 
timescale and various other elements. Posting a portion of the chart most often is not helpful, and the image will be 
likely disregarded by Sierra Chart. You have been notified of this in advance. 

1. Select Global Settings >> Customize Chart Header. Make sure the: 

Symbol-Bar Period-Chart #, Date, and Time fields are added from the Available Header Fields list. 
Refer to the image below. 

2. The first step is to simplify the chart by removing all chart Studies and Chart Drawings from drawing 
Tools which are not relevant to the issue being presented. If the chart image is too complicated and/or 
contains studies and drawings which are not relevant to the issue, there is a good chance it will be 
completely disregarded (the disregard rate is about 70%) and it will not be helpful to support. In general, 
provide the most simplest chart you can, if an image of a chart is requested. 

To prevent affecting your existing chart, by removing the Studies and Chart Drawings, duplicate it first 
with Chart >> Duplicate Chart and modify the duplicated chart by removing all studies and Chart 
Drawings (Tools >> Erase All Non-Text Drawings). 

3. Make sure both the price scale on the right side of the chart and the timescale of the bottom are visible. If 
they are not visible, the chart will be disregarded by Sierra Chart support. Therefore, select Chart >> 
Chart Settings >> Scale. Make sure Hide Values Scale and Hide Time Scale are set to No.

4. In the case of a Continuous Futures Contract chart, make sure Chart >> Show Rollover Dates is enabled. 
This is mandatory.

5. Select Chart >> Reset Scales to reset the scales of the chart.
6. If you want to add text or arrow drawings on the chart to clarify what your question is about, use the Text 

and Arrow Drawing Tools for this. 
7. Scroll the chart using the scrollbar at the bottom of the chart, to the position which shows what you want to 

show Sierra Chart support. Press the Up and Down arrow keys on your keyboard to change the bar spacing 
in order to have the bar spacing at a pixel distance which is appropriate to present the issue.

8. For the case of a chart window, in the Sierra Chart software select Edit >> Screen Images >> Upload 
Chart. 

Or, select the Upload Main Window Image command if you want to include the entire main window. 
However, do not use this command if you only want to show the chart itself. 

If you want the chart image to include any overlaid windows like the Trade Window, Time and Sales 
window, Market Depth window, or a Quote Board, then position those wwindows over the chart and select 
Edit >> Screen Images >> Upload Chart with Overlays. 

For the case of a Trading DOM, select Chart >> Upload Chart with Overlays . 

For more information, refer to the Image Upload Service documentation.
9. Within approximately 5 seconds you will notice a message box appear. Press Yes to copy the link of the 

uploaded chart or desktop image to the system clipboard. 

10. Go to your message on the Support Board, right-click in the area where you type your message and select 
the Paste command to paste the link. 

Attaching a File (Optional)

[Link] - [Top]
To attach a file to a message on the Support Board:

 
1. Sierra Chart support may request you to attach files. These files are located in the Sierra Chart Data Files 

Folder folder on your system (\SierraChart\Data). To find the location of this folder, select Global Settings 
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>> General Settings >> Paths on the Sierra Chart menu. The folder is displayed in the box named: Data 
Files Folder.

2. If support asks you for a Chartbook file, the file extension for these types of files is Cht. Support may ask 
you for a chartbook file for testing purposes. Do know that these Chartbooks do not contain any private 
information although your chart setups will be known, but we do not pay any attention to those other than 
for the purpose of diagnosing a problem. Generally we just need a chartbook with one or two charts to 
demonstrate a problem. 

When you attach a Chartbook, it should be private by default, but if not you can set it to be private and only 
then can Sierra Chart support access it. 

3. Another type of file that may be requested is called a Spreadsheet file. These are files created with File >> 
New Spreadsheet and also used by the Spreadsheet Study. These files have an extension .scss. These are 
also located in the Sierra Chart Data Files Folder on your system (\SierraChart\Data).

4. Below the area on the Support Board where you are typing your message in reply to an existing posting or 
when you are starting a New Support Request, you will see a button named Add/Edit Attached Files. 
Press this button. This will open a new Upload Files pop-up web browser window. Keep in mind that it 
might appear on another monitor based upon your browser configuration. Refer to the images to the right.

5. In the Upload Files window (see images to the right), press the Browse button and navigate to the folder 
that contains the file that you want to attach. Select the file and press the Open button on the Open File 
window. 

6. Press the Upload button to attach the requested file.
7. It is possible to set an uploaded file as private, which will only make it available to you and to Sierra Chart 

support. To do this, click on the Make Private link for the relevant file.
8. When you press the Submit / Submit New Reply button below the message box, the message will be 

posted along with the attachments.

Providing Chartbook with Only a Single Chart

[Link] - [Top]
Sometimes Sierra Chart support will request a Chartbook and we only need to see a single chart within that 
Chartbook. 

In the case when only a single chart is needed, follow these instructions to provide that Chartbook. If you have 
been referred to this section, then follow these instructions because it is essential we get a Chartbook that is not 
complicated. Otherwise, the Chartbook you provide will be disregarded because we do not know where to look and 
we are overloaded with too much information to analyze.

1. Select File >> New Chartbook.
2. Go back to the original Chartbook which contains the chart that needs to be provided to support by 

selecting the Chartbook from the CB menu.
3. Go to the particular chart that you need to provide to support. It can be accessed through the CW menu.
4. Select Chart >> Duplicate Chart to Chartbook.
5. Select the new Chartbook created from the list of Chartbooks.
6. Press OK.
7. Go to that new Chartbook through the CB menu.
8. There should only be one chart now displayed. Go to that chart and select Analysis >> Studies.
9. In the Chart Studies window, using the Remove button, remove all studies which are not relevant to the 

particular issue you need to communicate to Sierra Chart support. This must be done. Otherwise, Sierra 
Chart support may not look at the chart.

10. Select File >> Save to save this new Chartbook. 
11. Follow the instructions to attach the Chartbook file to your Support Board posting. It can be privately 

attached.

Providing Lines From Trade Service Log

[Link] - [Top]



Follow the instructions below to provide the recent lines in the Trade Service Log to Sierra Chart support

1. Make sure the Trade Service Log is enabled by checking to see that there is no check mark by Window >> 
Disable Visible Message Logging. If this option has been enabled, then the Trade Service Log at this time 
will be blank and contain no information. You will need to uncheck this option. In this case where there is 
no information in the Trade Service Log, you will need to use the Trade Activity Log instead.

2. Open the Trade Service Log if it is not already open by selecting Trade >> Trade Service Log from the 
Sierra Chart main window menu. If it does not appear, then select Window >> Reset Windows and open it 
again with Trade >> Trade Service Log.

3. Select Edit >> Copy Log.
4. You can then paste the lines in the text area of your message by right clicking and selecting Paste on the 

displayed menu.

Information About How Support Answers Messages
[Link] - [Top]
Messages are replied to as soon as possible. Messages are categorized as easy, priority, and low priority. Messages 
are not necessarily answered in order. Easy messages and priority messages are answered first. Low priority and 
more difficult questions will be answered after. 

You may see answers on a weekend to some easy questions and more difficult ones often will be left until Monday. 
In this case we are not ignoring you. Some messages may take more time to answer and cannot be answered 
promptly. However, if it appears to be a priority, we will at least post something brief so that you know that we are 
looking at it, unless your message falls into the category of something that may not be answered. 

As we cannot respond to every single posting made. If you also make a posting for us within a thread where there 
is extensive discussion among users only, that probably will not even be seen by us. 

As explained elsewhere on this page, we are not here on this Support Board to understand and respond to complex 
postings unless it is deemed necessary. We are not here to respond to excessive postings from a single user. If we 
deem postings for us as being abusive, we may not be able to provide you support for those postings. We will 
always help with basic operational issues that are within our control to help with. Our goal is to provide reliable 
software with features that you need and provide the basic help to use it.

Do Not Post Videos Unless Requested!

[Link] - [Top]
Do not provide videos to Sierra Chart support unless Sierra Chart support specifically requests them which is very 
rare. 

Videos are not acceptable to us because generally they are often very hard to understand for the following reasons. 
Videos will not be looked at as a matter of policy in most cases and usually you are unnecessarily taking your time 
by providing them.

1. Poor resolution.
2. Excessive amount of windows and other information displayed causing information overload preventing us 

from understanding what it is you want us to look at and causing confusion.
3. The necessary information we need is not displayed. For example, we may need to see the Sierra Chart 

Message Log and that needs to be provided in its entirety and in a text format. Not through a poor 
resolution video where we are stressing to see something which is too small and unclear.

4. No audio. This is not necessarily a problem but it is if there is no text narrative.
5. Demonstrating something too quickly. The pace at which we need to analyze a problem is variable. A video 

runs at a constant and often fast-paced speed which is unlikely to be at the rate to analyze the problem. 
Even though it can be paused, this is a difficult and repetitive process. It can be difficult to pause, rewind 
and continue from a particular point and repeat this process over and over again especially when events are 
happening quickly and not clearly.

6. Demonstrating something that may be obvious to the user, but not obvious to Sierra Chart support primarily 
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due to information overload with the amount of content within the video. Therefore, it takes time for us to 
comprehend a problem. With a text description and static images, we can look at a problem and gradually 
understand it at the appropriate pace. Whereas a video moves along at a pace which may be too fast and 
also presenting a lot of unneeded information. 

Even though the video could be paused, still this can be a frustrating process to be working with a moving 
video. Along a video timeline, we may have to randomly jump around to find exactly what we are looking 
for. This is inefficient and frustrating. 

7. Presenting a lot of excessive and unrelated information. This can be the case if you link to a video that you 
did not develop for the specific support request.

8. We are not able to see the related settings like Chart and Study settings, and interact with Sierra Chart in 
order to understand an issue, or accomplish a particular task. So essentially in this case, video is next to 
useless to us. 

In conclusion we do not accept videos and rarely will we spend the time looking at them. 

Editing and Hiding a Post

[Link] - [Top]
You are able to edit or hide a Support Request / Thread that you have started on the Support Board. A thread on 
the Support Board is another name for a page for a single Support Request.

You can edit or hide any posting that you have made in any thread on the Support Board.

At the bottom right of a post on the Support Board, use the Edit link to edit the post. If you want to completely 
remove the posting, just edit it to a single "." character.

At the bottom right of a post on the Support Board, use the Hide link to hide the post.

Use the Hide button at the top of the message thread to hide the entire thread.

*Last modified Monday, 01st July, 2024.
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TLS (Transport Layer Security) version 1.1 or higher needs to be enabled on your web browser to access the PCI 
DSS (data security standard) compliant payments server.

Supported Browsers

[Link] - [Top]
Firefox - (Recommended)

[Link] - [Top]
We recommend the use of Firefox. You can download it from here.

Make sure you are running the latest versions of Firefox. TLS 1.1 and TLS 1.2 are enabled by default starting with 
version 27.

Chrome

[Link] - [Top]
Make sure you are running the latest versions of Chrome. TLS 1.1 and 1.2 are enabled by default.

Opera

[Link] - [Top]
Make sure you are running the latest versions of Opera. You also need to enable TLS 1.1 and TLS 1.2 in Opera 
under Opera >> Settings >> Preferences >> Advanced >> Security >> Security Protocols.

Internet Explorer (IE)

[Link] - [Top]
Make sure you are running the latest versions of Internet Explorer. Make sure TLS 1.1 and 1.2 are enabled under 
Tools >> Internet Options >> Advanced, you will need to scroll down to the Security section.

*Last modified Thursday, 03rd March, 2022.
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Sierra Chart allows you set any editor of your choice to be set a the default text editor. To set a text editor as the 
default editor follow the steps here:

1. Select Analysis >> Build Custom Studies DLL, press Select Editor and Yes.
2. Navigate to the folder which contains your editor of choice, select the executable (.EXE file) and press 

Open.
3. Select Global Settings >> General Settings, press Select under Daily Data Editor.
4. Navigate to the folder which contains your editor of choice, select the executable (.EXE file) and press 

Open.

Supported Text Editors
[Link] - [Top]
Sierra Chart allows you to use almost any editor as your default, but we do recommend the following editors:

jEdit

[Link] - [Top]
jEdit is a mature programmer's text editor with hundreds (counting the time developing plugins) of person-years of 
development behind it. To download, install, and set up jEdit as quickly and painlessly as possible, go to the Quick 
Start page.

While jEdit beats many expensive development tools for features and ease of use, it is released as free software 
with full source code, provided under the terms of the GPL 2.0. 

Notepad++

[Link] - [Top]
Notepad is a free source code editor and Notepad replacement that supports several languages. Running in the MS 
Windows environment, its use is governed by GPL License.

Based on the powerful editing component Scintilla, Notepad++ is written in C++ and uses pure Win32 API and 
STL which ensures a higher execution speed and smaller program size.

*Last modified Wednesday, 22nd February, 2023.
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Follow these steps to translate the Sierra Chart menus to the desired language.

1. Update Sierra Chart to the current version.
2. Select Global Settings >> Customize Menu Items.
3. From the Available Preconfigured Customizations list, select the particular language you want to use. 
4. Press the Set button.
5. Press the OK button.
6. Restart Sierra Chart for a thorough translation of all menu items.

Individual menu items can be customized any way that you require following the Customize Menu Items 
instructions.

Revert To English

[Link] - [Top]
Follow these steps to revert the Sierra Chart menus to English.

1. Select Global Settings >> Customize Menu Items.
2. Press the Set All to Defaults button.
3. Press the OK button.
4. You may need to restart Sierra Chart for a thorough setting of all menu items to default.

Generating the DefaultMenuCustomizations.xml File
[Link] - [Top]
It is possible to generate a default menu customizations XML file from within Sierra Chart to allow the editing of 
each and every menu command within the program with a custom name. This allows for easy direct editing of an 
XML. Follow the steps below:

1. Select General Settings >> Customize Menu Items.
2. Press on the Write Default Menu Cutomizations to File button. 

3. Press OK to close the dialog.
4. The file will be saved to the Sierra Chart program folder, the location will also be shown within the 

Message Log. 

*Last modified Wednesday, 22nd February, 2023.
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představují čekající prodejní limitní pokyny.

Bid

Cena obvykle zobrazená v levém sloupci okna Time and Sales. Je to aktuálně poptávaná cena. Cenu Bid obvykle 
představují čekající nákupní limitní pokyny.

Čárka (Bar)

V souvislosti s grafy jde o způsob vyjádření pohybu cen za určité období (nebo množství zobchodovaných ticků či 
zobchodovaného volume) ve formě prosté svislé čárky. Mohou být různého typu.

Čárka (Bar) OHLC

Jeden z typů čárového grafu. Svislá čárka zde zobrazuje pohyb ceny s vyznačenou otevírací (open) a uzavírací 
(close) cenou. Viz také OHLC.

Backtesting

Testování obchodního systému na historických grafech.

Cenová tabule (Quote Board)

Cenová tabule obsahuje aktuální obchodované ceny vybraných a vložených symbolů. Příklad cenové tabule je 
vyobrazen na stránce Quote Board.

DOM (Depth of Market)

Česky hloubka trhu – Jde o zobrazení, kde vidíte obvykle tři sloupce, cena je uprostřed, na pravé straně se 
zobrazují čekající limitní nákupní pokyny (tzv. bid) a na levé straně se zobrazují čekající limitní prodejní pokyny 
(tzv. ask). Z hloubky trhu lze obchodovat zadáním pokynu limit nebo market. Zjednodušeně řečeno pokud chcete 
prodat limitem, vložíte svůj pokyn na nejnižší zobrazenou cenovou úroveň na straně ask a zařadíte jej mezi ostatní 
limitní ask pokyny a budete čekat. Pokud chcete prodat marketem, vložíte pokyn na nejvyšší cenovou úroveň na 
straně bid a váš pokyn se ihned spáruje s limitem na bid. Totéž platí pro nákup.

Okno DOM zobrazíte kliknutím na volbu Soubor >> Otevřít okno DOM. Zobrazí se okno Find Symbol, ve 
kterém vyberete symbol a z šesti tlačítek ve spodní části si vyberete "Open Trading DOM".

Historický graf

Grafické zobrazení cenových pohybů v minulosti. V SC jde o grafy včetně historických intradenních dat. S 
předplatným samotného softwaru SC získáte také přístup k historickým datům nejoblíbenějších trhů. Jejich seznam 
najdete na stránce Included Markets.

Intradenní graf

Grafické zobrazení cenových pohybů v průběhu dne. V SC lze intradenní graf zobrazit jen tehdy, jste-li připojeni 
ke zdroji intradenních dat, kterým se v kontextu denního obchodování říká také "real-time" data. Seznam 
podporovaných poskytovatelů najdete na stránce Supported Services.

Kurzor (Globální kurzor, Kurzor symbolu)

Pokud pro procházení okna grafu a zjišťování cen a času používáte osový kříž (nabídka Nástroje >> Hodnoty a 
kříž nebo Nástroje >> Ručička), můžete zapnout globální kurzor nebo kurzor symbolu (nabídka Nástroje >> 
Globální kurzor zapnutý nebo Nástroje >> Kurzor symbolu zapnutý). V takovém případě se osový kříž bude 
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zobrazovat na všech grafech synchronizovaně co do času i ceny (Globální kurzor), nebo na všech grafech určitého 
symbolu (Kurzor symbolu).

Kontraktní měsíc

Jde o měsíc vypořádání určité komodity, kterým končí obchodování dané komodity. Pro účely zobrazování grafů je 
nutné přerolovat na nový kontraktní měsíc.

Long, obchod Long

Jinak také "dlouhá" pozice, obchod "do longu", neznamená nic jiného než nákup.

Nastavení grafiky

Pod pojmem grafika je zde míněno něco jako grafické uživatelské rozhraní, tedy především barvy a velikosti 
písma. Grafiku lze nastavit ze dvou nabídek: Pomocí volby Graf >> Nastavení grafiky nastavíte grafické prvky 
naposledy vybraného grafu. Pomocí volby Globální nastavení >> Nastavení grafiky nastavíte grafické prvky 
všech později otevíraných oken.

Numbers Bars

Numbers Bars je technika SC zobrazování cen za určité období v grafu pomocí kombinace informací o 
zobchodovaném objemu na cenách Ask a na Bid. Je zařazena do nabídky Analýza >> Studie.

Funkce Numbers Bars v SC nabízí velmi detailní pohled na objem a obchodní aktivitu v jednotlivé čárce grafu. 
Běžnou čárku grafu lze nahradit až třemi sloupci čísel.

Čísla, která lze v Numbers barech použít, mohou představovat rozdíl mezi objemem na ceně Ask a na ceně Bid na 
každé cenové úrovni, celkový zobchodovaný objem či počet zrealizovaných obchodů, dále zobchodovaný objem 
jak na ceně Ask, tak na ceně Bid a další hodnoty.

Numbers bary lze nakonfigurovat nejrůznějšími způsoby, včetně barevného nastavení.

V jiných softwarech se lze setkat se stejným konceptem pod názvem "footprints".

OHLC

Představuje zkratky pro otevírací cenu (Open - O), nejvyšší cenu za určité období (High - H), nejnižší cenu za 
určité období (Low - L) a uzavírací cenu (Close - C).

Oblast (Region)

Graf může obsahovat několik oblastí. Oblast může být určena pro cenový graf nebo pro vyobrazení indikátorů. 
Výšku oblasti lze upravit buď přetažením ukazatele, který se zobrazí, přejedete-li kurzorem místo na svislé ose, ve 
kterém se setkávají dvě oblasti, nebo pomocí nabídky Nástroje >> Přizpůsobit oblasti, kdy se v grafu zobrazí 
hranice oblastí po celé délce okna, jakmile se k ní ukazatelem myši přiblížíte.

Okno (Window)

Okno v SC znamená jakékoli jednotlivé okno s grafem, nebo s DOM, nebo Time and Sales, nebo tabulku. Do 
jednoho okna lze umístit vždy jen jednu z výše uvedených položek. Záložky jednotlivých oken se řadí za sebou 
vlevo dole.

Okno Time and Sales

Okno Time and Sales obsahuje zrealizované pokyny ve sloupcích pod sebou, v reálném čase se aktualizuje s 
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každým obchodem. Ve výchozím nastavení označuje prodej marketem červenou a nákup marketem zelenou 
barvou.

Papertrading

Simulované obchodování, obchodování nanečisto. K tomu lze využít vynikající a velmi dobře propracovanou 
funkci SC pro přehrávání grafů (Replay).

Pracovní plocha (Chartbook, Workspace)

Jde o sadu oken s grafy, okny DOM nebo Time and Sales nebo tabulkami. Jakmile v SC otevřete graf nebo okno, 
vytvoří se pracovní plocha. Pracovní plochy se ukládají jako soubory na váš disk s příponou .cht příkazem Soubor 
>> Uložit jako. Otevřít můžete několik pracovních ploch najednou, ale jen jedna je viditelná. Ve výchozím 
nastavení se pracovní plochy řadí do karet, jejichž "ouška" najdete vlevo nahoře pod panelem s hlavní nabídkou a 
stavovým řádkem.

Dříve uloženou pracovní plochu otevřete příkazem Soubor >> Otevřít pracovní plochu, případně ze seznamu 
posledních otevřených pracovních ploch, který se nachází v nabídce Soubor.

Prázdný prostor grafu (Fill Space)

Jde o prázdné místo na pravé straně grafu, které se postupně odkrývá, pokud podržíte šipku vpravo dole na 
posuvníku grafu (viz grafické ukázky na stránce Scrolling Chart). Tento prázdný prostor se pak postupně vyplňuje 
úsečkami nebo svícemi grafu, ale lze jej rovněž uzamknout.

Propojení (Linking)

Na jedné pracovní ploše lze propojit několik grafů a oken DOM pomocí volby Graf >> Propojení, pak zvolte 
nezaškrtnuté číslo a v nabídce "Typ" vyberte, co se má propojit, například "Symbol" a "Posunutí grafu". Ve chvíli, 
kdy pak v jednom grafu nebo oknu DOM změníte symbol, změní se ve všech propojených grafech/oknech DOM. 
Stejně tak při posunu posuvníku (rolování myší) se budou posouvat všechny propojené grafy.

Přehrávání grafů (Replay)

Přehrávání grafů neboli Replay je funkce, kterou lze přehrávat minulý průběh grafů. Je ideální pro simulované 
obchodování (papertrading) a backtesting.

Rolovat (Rollover)

Přechod na nový kontraktní měsíc.

Short, obchod Short

Jinak také "krátká" pozice, obchod "do shortu", znamená prodej.

Svíčka (Candlestick)

V souvislosti s grafy jde o způsob vyjádření pohybu cen za určité období (nebo množství zobchodovaných ticků či 
zobchodovaného volume) ve formě čárky, která má tělo a výběžky, tzv. knoty. Tělo svíčky je tvořeno cenovými 
úrovněmi mezi otevírací (open) a zavírací (close) cenou, knoty jsou tvořeny cenami mezi otevírací/uzavírací (open/
close) cenou a high (cenou nejvyšší) nebo low (cenou nejnižší).

Studie (Studies)

V SC jsou to indikátory. Z nabídky Analýza >> Studie můžete do grafu přidat libovolné množství dostupných 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index69b6.html?page=doc/WorkingWithCharts.html#ScrollingTheChart
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index9600.html?page=doc/ReplayChart.html#Intro


studií, včetně studií přidaných uživateli (pod tlačítkem "Add Custom Study"). Studie, tedy indikátory, lze zařadit 
do tzv. "Study Collection", což není nic jiného než sada indikátorů. Jejím účelem je mít vždy po ruce danou sadu 
indikátorů nastavenou podle svých potřeb, kterou můžete použít na libovolný otevřený graf.

Vlastní Study Collection si vytvoříte otevřením okna z nabídky Analýza >> Studie, výběrem a úpravou 
potřebných indikátorů a kliknutím na tlačítko "Save All" vpravo dole v části okna nazvané "Save Studies As Study 
Collection".

Takto vytvořenou a uloženou sadu indikátorů použijete na čistý graf přes nabídku Analýza, ve které se zobrazuje 
seznam všech uložených sad.

Tabulka (Spreadsheet)

Tabulky v SC jsou kompatibilní s aplikacemi Excel a Open Office a používají se k vytváření vlastních studií 
(indikátorů), obchodních systémů a výstrah, případně mohou obsahovat aktuální ceny různých symbolů.

Volume profile

Zobrazení profilu zobchodovaného objemu na jednotlivých cenových úrovních. Podobné pojmu Market Profile®, 
ten však zobrazuje časové úseky, během kterých se jednotlivé cenové úrovně obchodovaly.

Volume profile lze zobrazit pro různě dlouhá období, včetně jedné úsečky grafu, a kombinovat jej s tzv. Volume by 
Price.

*Last modified Monday, 07th January, 2019.
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Resetting Sierra Chart to a Default State

[Link] - [Top]
There is no need to uninstall and reinstall Sierra Chart to reset to a default state. To reset Sierra Chart to a default 
state for whatever reason, perform the steps below. 

Resetting Sierra Chart to a default state does not cause any of the Chartbooks, chart data files (DLY and SCID file 
extensions), Spreadsheets, Trade Activity data to be lost. Those will remain.

1. The default installation folder path for Sierra Chart is C:\SierraChart\. The installation folder path can be 
determined through Window >> Message Log. Look at the Program path: line at the top of the Message 
Log. Make a note of this folder path.
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2. Exit Sierra Chart if it is running with File >> Exit.
3. Go to the Sierra Chart installation folder on your computer that you made a note of in an earlier step.
4. Rename some or all of the following files and folders by adding .backup to them. Only rename the files 

that you wish to have reset back to default.
◦ Sierra4.config (Contains all of the global settings in Sierra Chart. This includes settings set through 

all of the configuration windows under the Global Settings menu. Chart specific settings, like the 
settings in Chart >> Chart Settings, are held in Chartbooks and not this file. Sierra4.config does 
not include Account related settings or Global Symbol Settings and can be safely shared with 
others.)

◦ Accounts4.config (This contains the Data and Trading service related settings including all 
Usernames and Passwords. Your Sierra Chart Account Name and Password is stored in this file. 
This file is encrypted. We do not recommend renaming this file to avoid losing these particular 
settings.)

◦ KeyboardShortcuts.config (This contains the Keyboard shortcuts configuration.)
◦ AccountBalance.data (Account Balances data)
◦ TradePositionsAndBalance.data (Trade Positions data)
◦ TradeOrdersList.data (Open Orders data)
◦ SymbolSettings (folder containing Global Settings >> Symbol Settings data)
◦ TradeActivityLogs (folder containing the data in Trade >> Trade Activity Log)
◦ DefaultStudySettings (folder containing default study settings files)

5. This is not a recommended step but if you want to remove all of your chart data files, Study Collections, 
and Chartbooks, go to the Sierra Chart Data Files Folder which is usually C:\SierraChart\Data. Rename 
this folder to Data_Backup.

6. Restart Sierra Chart.
7. If you want to restore a backup global configuration file, refer to Restoring Backup Global Configuration 

File. 

Alternatively you can exit from Sierra Chart and rename the files and folders, you renamed above by 
adding .backup, back to the original names. Although in this case the newly created files and folders after 
having followed the steps above, will then need to be renamed to some other name first. 

Restoring Backup Global Configuration File

[Link] - [Top]
This procedure explains how to restore a backup of the global configuration files. This is something that generally 
does not need to be done unless the global configuration file were to be accidentally deleted or damaged in some 
way.

1. Exit Sierra Chart by selecting File >> Exit.
2. Go to the folder Sierra Chart is installed to on your system. Usually this is C:\SierraChart. The installation 

folder can be determined through Window >> Message Log. Look at the Program path: line at the top of 
the Message Log.

3. Go to the Backups subfolder within the Sierra Chart installation folder.
4. Within the Backups folder you will see up to 30 #.Sierra4.config and #.Accounts4.config files. The 

beginning name of the file is the day of the month the backup was made on. For what these files contain, 
refer to the list in the Resetting Sierra Chart to a Default State section on this page.

5. Copy the file that you want to restore.
6. Navigate up one folder level to the main Sierra Chart folder.
7. Paste the #.Sierra4.config or #.Accounts4.config file you copied into the folder.
8. Delete or rename the existing Sierra4.config or Accounts4.config file to make possible the rename in the 

next step.
9. Rename the #.Sierra4.config / #.Accounts4.config file by removing the number and period in front of the 

filename.
10. Start/Run Sierra Chart again to use the new restored global configuration file.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
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Sierra Chart System Architecture
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This section explains the different available client and server and connectivity methods and the connectivity 
architecture of Sierra Chart.

On the client-side, the side of the user, Sierra Chart consists of a desktop trading and charting program that can be 
used on desktop, laptop/notebook computers, or any computer that is capable of running the standard windows 
operating system. Support for other operating systems is planned.

For historical and real-time market data, and trading functionality, Sierra Chart supports and can connect to 
multiple supported Data and Trading services. Some of which are external, and some of which are internally 
provided by Sierra Chart.

Sierra Chart has the ability to connect to an external data feed service in a server environment, and supports 
maintaining historical data from that data feed and supports the transmission of real-time and historical market data 
to Sierra Chart users from that data feed. 

For market data, symbol and exchange level authorizations is supported through a web-based control panel for 
each user, if necessary. 

Sierra Chart has high-performance 64-bit real-time and historical data server software which can be used to 
provide a reliable and unified real-time and historical data feed to the Sierra Chart desktop program used by the 
clients. Delayed historical data serving is supported.

For trading functionality the Sierra Chart desktop/client program can connect directly to an external service trading 
server. Or the Sierra Chart desktop/client program can connect to a Sierra Chart server or a hosted server for Sierra 
Chart and have orders routed through a common connection using the FIX or DTC protocol which connect to a 
trading service from the broker or other trading services provider. At a future point, omnibus trading accounts will 
be supported and Sierra Chart will maintain the individual subaccounts and balances along with risk management.

Sierra Chart supports full order fill logging both on the client-side and server-side and can generate various trade 
performance and statistics reports. 

For market data and trading, there are multiple configurations supported. Within the Sierra Chart desktop/client 
program, a single connection or separate connections is supported for market data and trading. 

Historical and streaming real-time market data can be provided through a Sierra Chart server or direct from an 
external data feed service. Historical data can be provided by a Sierra Chart server and the real-time market data 
can be direct to the external data feed service. Trading can be a separate connection or on the same connection as 
market data. Various communication protocols are supported in each case.

All Sierra Chart software is fully developed by Sierra Chart. We do not use any external components other than for 
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compression/decompression and encryption. For these we use open source libraries in source code format. All of 
the Sierra Chart code is well engineered native high-performance C++ code.

*Last modified Tuesday, 13th December, 2022.
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INTRODUCTION AND AGREEMENT
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Sierra Chart with an address of 30 N. Gould St. Suite #4261, Sheridan, WY, 82801, USA. Offers charting and 
trading software, operates the Sierra Chart website, and operates related or supplied market data, software and 
information, and trading gateways, and order routing and risk management services, referred to herein as 
“SOFTWARE, INFORMATION, AND SERVICES.” 

By installing, accessing or using our SOFTWARE, INFORMATION, AND SERVICES, you agree to, and are 
bound by, these Terms of Use (the “Terms” or “Agreement”). This Agreement applies to anyone who installs, uses, 
accesses SOFTWARE, INFORMATION, AND SERVICES, regardless of how obtained or accessed. THESE 
TERMS ARE A LEGAL CONTRACT BETWEEN YOU AND SIERRA CHART. 

We reserve the right to modify, amend, or change the Terms at any time. Notice of any material change will be 
posted on this page with an updated effective date. You are responsible for regularly checking this page for notice 
of any changes. Your continued use of Services constitutes your acceptance of any change, and you will be legally 
bound by the updated Terms. If you do not accept a change to the terms, you should stop using our Services 
immediately. 

Sierra Chart may immediately terminate these Terms or any Services at any time for any reason. 

"END-USER" and “You” refers to any user of the SOFTWARE, INFORMATION, AND SERVICES. 

OWNERSHIP OF SOFTWARE AND LICENSE

[Link] - [Top]
The Sierra Chart software you are installing is the property of the developer, Sierra Chart. Subject to your 
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compliance with these Terms, Sierra Chart grants you a limited, non-exclusive, non-sublicensable, revocable, non-
transferable license to use the software according to the terms in this contract and that were specified when you set 
up your account and when you obtained usage time. 

LIMITS ON LIABILITY AND DISCLAIMER OF WARRANTIES

[Link] - [Top]
Sierra Chart works hard to provide the best SOFTWARE, INFORMATION, AND SERVICES, however, the 
Services are provided "as is", and Sierra Chart makes no guarantees that they will always be safe, secure or error-
free, or that they will function without disruptions, delays or imperfections. To the extent permitted by law, Sierra 
Chart DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING THE IMPLIED 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE AND NON-
INFRINGEMENT. 

SIERRA CHART DOES NOT GUARANTEE THE QUALITY, SUITABILITY, AVAILABILITY, SAFETY OR 
ABILITY OF THIRD-PARTY PROVIDERS. YOU AGREE THAT THE ENTIRE RISK ARISING OUT OF 
YOUR USE OF THE SERVICES, OR INABILITY TO USE THE SERVICES, AND ANY SERVICE OR GOOD 
REQUESTED OR OBTAINED FROM THIRD-PARTY PROVIDERS IN CONNECTION THEREWITH, 
REMAINS SOLELY WITH YOU. 

SIERRA CHART DOES NOT CONTROL, MANAGE OR DIRECT ANY THIRD-PARTY PROVIDERS. 
THIRD-PARTY PROVIDERS ARE NOT ACTUAL AGENTS, APPARENT AGENTS, OSTENSIBLE 
AGENTS, OR EMPLOYEES OF SIERRA CHART. 

SIERRA CHART DOES NOT CONTROL, ENDORSE OR TAKE RESPONSIBILITY FOR ANY USER 
CONTENT OR THIRD-PARTY CONTENT AVAILABLE ON OR LINKED TO BY THE SERVICES. SIERRA 
CHART CANNOT AND DOES NOT REPRESENT OR WARRANT THAT THE SERVICES OR SERVERS 
ARE FREE OF VIRUSES OR OTHER HARMFUL COMPONENTS.

Limitation of Liability.

SIERRA CHART SHALL NOT BE LIABLE FOR INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, 
PUNITIVE, OR CONSEQUENTIAL DAMAGES, INCLUDING LOST PROFITS, LOST DATA, PERSONAL 
INJURY, OR PROPERTY DAMAGE RELATED TO, IN CONNECTION WITH, OR OTHERWISE 
RESULTING FROM ANY USE OF THE SERVICES OR INABILITY TO USE THE SERVICES. 

Waiver of Jury Trial. YOU HEREBY WAIVE ANY RIGHT TO TRIAL BY JURY TO THE EXTENT THAT 
ANY SUCH RIGHT SHALL NOW OR HEREAFTER EXIST WITH REGARD TO THIS AGREEMENT, OR 
ANY CLAIM, COUNTERCLAIM OR OTHER ACTION ARISING IN CONNECTION THEREWITH. THIS 
WAIVER OF RIGHT TO TRIAL BY JURY IS GIVEN KNOWINGLY AND VOLUNTARILY BY YOU AND 
IS INTENDED TO ENCOMPASS INDIVIDUALLY EACH INSTANCE AND EACH ISSUE AS TO WHICH 
THE RIGHT TO A TRIAL BY JURY WOULD OTHERWISE ACCRUE. 

Arbitration. Any dispute arising among the parties hereto which the parties themselves cannot resolve after good 
faith negotiation shall be resolved through arbitration conducted in accordance with then applicable Commercial 
Arbitration Rules promulgated by the Judicial Arbitration and Mediation Services ("JAMS") instead of pursuing 
litigation. The arbitration shall be conducted in Wyoming, U.S.A. Within ten (10) days after demand for arbitration 
is made by either party, the parties shall agree on the selection of one (1) arbitrator. If they are unable to agree on 
an arbitrator, then JAMS shall select the arbitrator. Except as may otherwise be agreed in writing by the parties or 
as ordered by the arbitrator upon substantial justification shown, the hearing for the dispute shall be held within 
thirty (30) days of submission of the dispute to arbitration. The arbitrator shall render a final award within thirty 
(30) days following conclusion of the hearing. The arbitration award shall not be appealable and shall be final and 
binding on the parties. Final judgment may be entered upon such an award in any court of competent jurisdiction. 
Each party shall bear its own expenses of arbitration and the arbitrator's fee shall be split one-half jointly and 
severally among the Buyers and one-half jointly and severally among the Sellers, unless the arbitrator shall 
separately award or allocate such fees and expenses. 



Indemnity.

You agree to indemnify and hold Sierra Chart and its affiliates and their officers, directors, employees, and agents 
harmless from and against any and all actions, claims, demands, losses, liabilities, costs, damages, and expenses 
(including attorneys’ fees), arising out of or in connection with: (i) your use of the Services or services or goods 
obtained through your use of the Services; (ii) your breach or violation of any of these Terms; (iii) Sierra Chart's 
use of your user content; or (iv) your violation of the rights of any third party, including Third-Party Providers. 

WARRANTY
[Link] - [Top]
Sierra Chart is designed to be a reliable and accurate program. However, the SOFTWARE, INFORMATION, 
AND SERVICES is provided "AS IS" WITHOUT warranty of any kind. NO warranty is provided for the 
SOFTWARE, INFORMATION, AND SERVICES as to accuracy, as to reliability, as to the suitability for a 
particular purpose, as to financial results, as to the accuracy or reliability of the trading interface or components 
within the SOFTWARE, INFORMATION, AND SERVICES, or any other kind of warranty. If you encounter a 
technical problem, report this to Sierra Chart support. Sierra Chart will make a good faith effort to resolve the 
problem so long as it is within Sierra Chart's control. Trading services, Data services, or operating systems that 
Sierra Chart may interact with are not within Sierra Chart's control. Therefore, no promise is made that Sierra 
Chart will be able to correct the problem. In no event shall the maximum remedy exceed the price paid for the 
software minus any stated service charges. Refunds must be requested within the stated time period described here.

DATA LICENSE

[Link] - [Top]
Data included with Sierra Chart software subscriptions, Data provided by or accessed with Sierra Chart, and 
website information and data is provided for your own personal use. Under no circumstances shall it be 
redistributed in any form to others. 

Data of any type from any source provided by Sierra Chart is provided "AS IS" without warranty of any kind. 
There is no warranty for data regarding accuracy, reliability, suitability for a particular purpose, financial results, 
timeliness or consistency. 

TRADING INFORMATION

[Link] - [Top]
Sierra Chart may use order activity data from the Teton order routing service to create composite and aggregated 
analytics for the Sierra Chart user base using Teton order routing. This information is not associated with any 
particular trading account, it is anonymous and aggregated. To opt out, inform Sierra Chart of your trading account 
identifier.

THIRD PARTY COMPLIANCE

[Link] - [Top]
Customer agrees to comply with all Subscriber Agreements, Exchange Rules, and other regulations for any third 
party with which the Customer performs interactions as part of the use of the Sierra Chart software. Any use of the 
Sierra Chart software that results in additional fees or penalties levied by a third party, whether through inherent 
capabilities of the system or through willful misuse, will be paid by the customer to the appropriate party, and in no 
way is the payment of any of these fees or penalties the responsibility of Sierra Chart. Should Sierra Chart receive 
information from a third party regarding any non-compliance with the agreed upon rules, then the notification will 
be forwarded to the Sierra Chart customer, and the notifying body will be informed of such, in order for the 
notifying body to interact directly with the customer.

If you are using the CQG service within Sierra Chart and using provided market data from CQG, then your 
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contract is with CQG for market data. 

Explanation of No Liability

[Link] - [Top]
Sierra Chart is not responsible for any type of losses that you incur, whether the claim is brought under contract or 
tort law, arising out of the use of Sierra Chart, out of the use of any trading service used with Sierra Chart, or 
market data service used with Sierra Chart, or any failure or inability to use any of these services or software.

Reasons why, Sierra Chart is not responsible for any losses:

If you unexpectedly, incurred a profit when using Sierra Chart when you encountered a problem no matter what the 
cause of the problem, which is often an external service issue, Sierra Chart is not given that profit.

Sierra Chart receives a small monthly payment for its services. As a matter of contract law, at most we would only 
be liable for the refund of that payment, for the current month.

Sierra Chart has no control over the degree of trading and risk that you are taking. If you are taking a risk which 
results in a loss of 200 USD, and yet you only pay 20 USD for the software in a month, your loss is out of 
proportion for what you have paid with Sierra Chart. Sierra Chart has no control over what you are doing with it or 
any of the external services. Sierra Chart is simply not liable for what you are doing with the Sierra Chart software 
or any provided services. And you also need to understand in many cases you are using externally provided 
services which we have no control over in any way.

You have a duty to mitigate losses by taking the appropriate and immediate action to minimize those losses. If you 
do not take the appropriate actions, Sierra Chart support cannot be held responsible by your failure to promptly and 
immediately mitigate a situation which may arise in a loss. However, even if you do take prompt action to mitigate 
your loss, still Sierra Chart is not liable for the other reasons explained within this section.

You have a duty to understand what you are doing, and understand and verify your positions and orders and any 
other parameters of your trading. If something does not make sense to you, you have a duty to stop what you are 
doing, and remedy that situation to get into a stable and known state. This may mean contacting your broker by 
telephone or using other means, to understand the trading situation and bring it under control. For additional 
details, refer to Procedure to Handle Unexpected Trading Issue.

If you thought you were trading when Sierra Chart was in Trade Simulation Mode and it was not and you incurred 
a real loss, then it is very important to pay attention to the order confirmations which indicate whether a trade is 
simulated or Live and other indicators as well within Sierra Chart related to this. We never recommend disabling 
order confirmations and they are on by default. Only you can disable order confirmations. Additionally, refer to 
Difference Between Simulated and Non-Simulated Modes.

Use Auto-Liquidation at Your Own Risk

[Link] - [Top]
The limitations on liability and disclaimer of warranties above apply to use of Auto-liquidation Functionality. 
Further, Sierra Chart in this section states risks associated with the use of Auto-liquidation Functionality and for 
Auto-liquidation Functionality restates the limitations on liability and disclaimer of warranties. 

Sierra Chart provides software used in the financial trading industry. Sierra Chart provides products to customers 
as part of its Teton Order and Risk Management product and that product includes Auto-liquidation Functionality. 
Sierra Chart does not charge customers anything for use of Auto-liquidation Functionality. 

The Auto-liquidation Functionality provides the functionality where when a preset daily loss limit based upon 
either a fixed currency value, or a percentage of the net liquidating value of the account has been reached as the 
result of the cumulative loss of closed trades during the trading day and open positions profit or loss, then all 
working orders are automatically canceled, and all open positions are closed. After this operation it is no longer 
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possible to establish new positions until the next trading day.

Auto-liquidation Functionality is a feature configured by your broker or clearing firm on your trading account. It is 
a feature running as a separate service which Sierra Chart connects when using the Teton order routing service. 
This service may go by a different name than Teton. 

Sierra Chart believes there are elements that are out of anyone’s control that may cause Auto-liquidation 
Functionality to malfunction and cause financial losses or not prevent financial losses, and that therefore Auto-
liquidation Functionality should not be used without continuous monitoring. Among the possible issues:

1. Hardware system time can be set incorrectly causing the market data to appear delayed, which causes auto 
liquidation functionality not to function.

2. There can be a failure with the market data feed, causing the open profit/loss not to update which can cause 
auto liquidation functionality to not function when expected.

3. There can be a problem in the symbol settings with the tick size or currency value per tick causing the 
profit/loss calculations to be incorrect which can cause an erroneous triggering or no triggering at all.

4. A broker or clearing firm could incorrectly set the account balance, and when auto liquidation is based upon 
a percentage of account balance, the calculated daily loss limit, can be incorrect causing an erroneous 
triggering or no triggering at all.

5. This function can at most trigger only once per day per trade account.
6. A broker or clearing firm could incorrectly set the daily loss limit causing an erroneous triggering or no 

triggering at all.
7. There can be faulty data in the market data feed, including an incorrect price multiplier setting for the 

symbol causing an incorrect profit/loss calculation causing erroneous triggering or no triggering at all.
8. The Sierra Chart/Teton Order routing system can have incorrect position quantities for an account. 

Therefore, when auto liquidation is triggered, these incorrect positions would be closed. However, in effect 
new positions are created in the market for the trade account.

9. There can be system and (or) network level issues preventing the functionality from operating.
10. Commission settings set for the symbols being traded for the trade account, may not be set or may not be 

set correctly by the clearing firm. This can result in the auto liquidation not triggering at all or triggering at 
a daily net profit/loss, which is different than the true daily net profit/loss for the account.

11. There can be other unknown reasons for auto liquidation to not function or erroneously trigger.
Despite these issues with Auto-liquidation Functionality which have been disclosed by the Sierra Chart, END-
USER still desires to use Auto-liquidation Functionality because END-USER believes Auto-liquidation 
Functionality may be beneficial to END-USER’s trading.

END-USER recognizes that any use it makes of Auto-liquidation Functionality is undertaken with full knowledge 
and understanding of the issues and warnings provided by Sierra Chart regarding its use. Accordingly, END-USER 
agrees that Sierra Chart should be released from any liability or loss of any kind arising in connection with END-
USER’s use of Auto-liquidation Functionality. 

Sierra Chart clearly advises END-USER, that Auto-Liquidation functionality only be used when continuously 
monitored and supervised. So that appropriate steps can be taken by the END-USER in the case of a malfunction.

END-USER agrees that they will monitor their trading account, and if Auto Liquidation does not trigger when 
expected or triggers when it was not expected to trigger, that they (END-USER) will take the appropriate steps to 
remedy this condition.

In consideration of the foregoing and in further consideration of the representations and covenants contained 
herein, and in consideration of Sierra Chart providing Auto-liquidation Functionality despite its stated concerns 
about the use of Auto-liquidation Functionality (and free of charge), and intending to be legally bound, the parties 
agree as follows:

Full and General Release of Liability. Along with the limitations of liability and disclaimer of warranties stated 
above, You, on behalf of yourself and each and all of your agents, employees, members, managers, affiliates, 
successors and assigns, and all other persons claiming through or under you, or who could have claimed through or 
under it (collectively, the “Releasors”) hereby forever waives, releases and forever discharges Sierra Chart and 
each and all of its related companies, agents, employees, members, managers, affiliates, successors and assigns, 



and all persons who could have liability through or under Sierra Chart (collectively, the “Releasees”) from any and 
all liability, actions, claims, demands, or lawsuits which the Releasors may have had, presently has, or in the future 
may have against Releasees and arising out of services or inability to use services, acts, or omissions related, in 
whole or in part, directly or indirectly, to Auto-liquidation Functionality. This Release applies to any and all claims 
against Releasees, currently known or unknown, arising under contract or under federal, state, or local statutory or 
common law (including civil tort law), or under the statutory or common law of any country or subdivision thereof 
world-wide, which have been asserted or which could have been asserted.

*Last modified Monday, 11th March, 2024.
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Previous Sierra Chart Setup/Installation Versions
• Newer versions can be selected from within the Sierra Chart Installer.
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Log of Changes and Improvements to Sierra Chart

This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
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it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 2718 Release Date: 2024-12-05
[Link] - [Top]

◦ Added new setting: Global Settings >> General Settings >> General >> Use OS Timer for 
Charts. When this is enabled operating system timers are used instead of Sierra Chart timers for 
charts. Some users continue to have issues with the new Sierra Chart timer functionality. When this 
is set to Yes, the Timer Management settings do not apply. The setting Timer Management 
Minimum Delay Between Chart Updates and Milliseconds is not yet implemented.

•

• 2712 Release Date: 2024-11-29
[Link] - [Top]

◦ Resolved 2 issues with the new Sierra Chart timer functionality. The first issue, is that this was not 
implemented properly: 
"Sierra Chart generated timer events, will be dropped/ignored for charts when the chart is not able 
to be updated as often as the Chart Update Interval. For example, if the Chart Update Interval is 10 
ms, which would mean this is 100 updates per second, and a chart is taking 100 ms to calculate and 
draw at each update, then the most number of events that can occur would be less than 10 per 
second. Therefore, at least 90 or more of the Chart Update timer events in a second would be 
ignored in this scenario." 
So the timer events were actually not getting ignored. They are now ignored as explained. This is 
now resolved. One thing to be aware of is that with the new Sierra Chart timers which were released 
with version 2702, but before version 2712, in the case where you were noticing what seemed to be 
a performance impact, it means you are using too low of a Chart Update Interval and under the 
Windows-based timers, a very large number of those timer events were just getting ignored. Which 
means there was no benefit to using a lower update interval. 

The second issue, is that when a timer event for a specific timer for a chart has been generated but 
not yet processed by the chart, any new timer events are not placed into the message queue. This 
will solve the problem that users are experiencing with back testing causing high CPU usage and 
freezing. 

◦ There will not be any support for Windows-based timers. There is no need for this.
•

• 2706 Release Date: 2024-11-17
[Link] - [Top]

◦ The change with timers made in 2702 has been temporarily reverted in version 2706. Based upon 
user feedback, we believe it is best that for charts there is an option to use Windows based timers or 
Sierra Chart based timers. Therefore, a user can choose between either. 

Throughout the rest of the program only Sierra Chart timers will be used because it is not possible 
to have an option to implement different types of timers in other parts of the program. 

Currently in 2706 only Windows-based timers are used. In the next release, Sierra Chart timers will 
be used throughout the program. However, for charts you will have the option to use Windows-
based timers or Sierra Chart based timers.

•

• 2702 Release Date: 2024-11-04
[Link] - [Top]



◦ This version uses, Sierra Chart generated timer events, rather than by the operating system. These 
timer events, primarily are used to update charts. For example, if the Chart Update Interval is 100 
ms, then up to 10 timer events per second will update a particular chart. Timer events are used for 
various other functions as well in Sierra Chart. The advantage of using Sierra Chart timers is 
because they completely eliminate all operating system resource usage related to timers, and they 
are completely stable and accurate. It is a huge advantage in our server environments for us to use 
Sierra Chart generated timers in order to lower Windows resource usage. 

Increasing Windows resource usage causes sluggish behavior, of the Windows desktop. 

If you notice, that Sierra Chart is less responsive, in this version and higher, you need to increase 
the global Chart Update Interval and/or the chart specific Chart Update Interval. This will be the 
solution. 

There are no performance changes, one way or another with Sierra Chart generated timer events. 
However, what may be happening is that the timer events, are more frequently occurring rather than 
getting disregarded by the operating system, meaning the chart is more faithfully updated according 
to the Chart Update Interval. So if you have a performance issue in this version and higher, increase 
the Chart Update Interval. 

For the record, we notice no changes in performance with this version. 

Sierra Chart generated timer events, will be dropped/ignored for charts when the chart is not able to 
be updated as often as the Chart Update Interval. For example, if the Chart Update Interval is 10 ms, 
which would mean this is 100 updates per second, and a chart is taking 100 ms to calculate and 
draw at each update, then the most number of events that can occur would be less than 10 per 
second. Therefore, at least 90 or more of the Chart Update timer events in a second would be 
ignored in this scenario. 

If you notice Sierra Chart is less responsive, with this version and higher our recommendation is to 
use a higher global Chart Update Interval like 800 ms or higher or even higher. And only those 
charts which you want to have updated very fast, specify a lower chart specific Chart Update 
Interval on those. Specify a chart specific Chart Update Interval of 0 on other charts. So you reduce 
the updating load. 

Additionally, refer to Improving Performance Of Chart / Trade DOM. 
◦ Changed Input for Enable Diagonal Bid Ask Compares to be two new items - Enable Diagonal 

Bid/Ask Compare with No Data at High/Low and Enable Bid/Ask Ratios with Zeros as Ones.
◦ Added two new Numbers Bars Text Types to the Numbers Bars study - Ask Vol Bid Vol Diagonal 

Difference Ask Side and Ask Vol Bid Vol Diagonal Difference Dominant Side.
◦ New study named Numeric Information Reference. This study uses the same tool that is used for 

the Numbers Bars Calculated Values to allow for up to 10 studies to be displayed in the Numeric 
Information table. This also allows for the use of coloring the background based on the Minimum 
and Maximum values found for the referenced study.

•

• 2679 Release Date: 2024-09-19
[Link] - [Top]

◦ Resolved issues, with the chat message list that arose in 2678.
•

• 2678 Release Date: 2024-09-17
[Link] - [Top]

◦ In version 2675, new high-performance Sierra Chart implemented timer functionality was released 
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that significantly lowers the use of Windows resources. This makes a significant performance 
improvement of Sierra Chart on our servers. We reverted this change, in 2677 for user builds due to 
some users reporting higher CPU usage. This can be managed by increasing the Chart Update 
Interval. Apparently this new timer functionality ensures chart updates, at the set Chart Update 
Interval and not slower if possible. We will be adding this functionality back later. 

◦ Added new Chart >> Chart Settings >> Display setting: Replay Update Interval in 
Milliseconds. This is implemented for the above change regarding timer functionality even though 
that has been reverted for the time being.

◦ Performance improvements with chat.
◦ Performance improvements with rectangle highlight drawings.
◦ EUREX real-time data, must now come from the Denali Exchange Data Feed for all Trading and 

Data services including Interactive Brokers. It can be activated here.
•

• 2669 Release Date: 2024-08-16
[Link] - [Top]

◦ In Global Settings >> Tool Settings there is this new setting: Display Text Tab on Chart 
Drawing Properties Window. 

◦ Add a new setting to Global Settings >> Chart DOM Settings: Chart Trade DOM Recenter 
Using Bid Ask. 

◦ Added Flatten Action submenu to the Trade Window menu with three options to control the 
behavior of the Flatten button action. This also applies to custom studies performing a Flatten. 

◦ Implemented new ACSIL function: GetAttachedOrdersForACSIL for getting Attached Orders 
configured on the Trade Window for the chart. This function is likely to be changed in the near 
future with a new function, that is directly compatible with the Attached Orders on the chart Trade 
Window. 

◦ Resolved a problem with the Chart/Trade DOM market data columns, where an exception could 
occur based on unexpected price configuration.

•

• 2656 Release Date: 2024-07-11
[Link] - [Top]

◦ Implemented solution to issue where some Time and Sales record rows would display when they 
should be filtered according to filtering settings.

◦ Implemented accurate time span calculations for TPO Profiles based on actual time span of bars 
contained within the profiles. 

•

• 2646 Release Date: 2024-06-13
[Link] - [Top]

◦ Resolved a problem with the Text Tool Properties/Configuration window where it was not properly 
initializing causing unexpected behavior, with the Text drawings and configuration. This is now 
resolved. 

•

• 2642 Release Date: 2024-05-21
[Link] - [Top]

◦ Resolved issues from recent releases with the File >> Open Chat Window >> Commands >> 
New Chat | Edit Chat windows. 

◦ Implemented Global Settings >> General Settings >> GUI >> Use Alternate Window 
Placement Method. Enable this option if there are problems with chart and other windows which 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2530.html?page=doc/DenaliExchangeDataFeed.php
https://www.sierrachart.com/UserControlPanel.php?page=DenaliDataFeedEUREX


are not part of the main Sierra Chart window, not being restored to their correct size and position. 
Changes to this setting require a restart of Sierra Chart. It needs to be understood with this option 
that when the window placement is saved and a window is maximized, it is not known what the 
restored size and position is. The maximized position will only be saved in this case.

•

• 2628 Release Date: 2024-04-16
[Link] - [Top]

◦ The Trade Activity Log Settings window (Trade >> Trade Activity Log >> DisplaySettings), 
now requires that you set whether you want to view Simulated or Non-Simulated Trade Activity. 
There is a new Simulation State setting that controls this. This is no longer determined from the 
selected Symbol or Trade Account to determine if Simulated or Non-Simulated trade activity is 
queried. Additionally, the Symbol setting, also in the Trade Activity Log Settings window, needs to 
be reselected to be a valid specific symbol or exactly "All Symbols" (with no other text like [Sim] 
which is now unsupported). 

Internally, it is more organized and better structured in this version to perform the checks for 
determining what records to include and not include when a query is performed when reading the 
records from the files. 

•

• 2627 Release Date: 2024-04-05
[Link] - [Top]

◦ Added support for the TWS Positions request and response messages which support all trading 
accounts without having to stop and start account updates for the different accounts. We saw issues 
with implementing support for this function in the past, but we have now worked out a solution.

◦ Corrected a compatibility issue between the Sierra Chart chat client messages and server messages. 
This version is required to be used effective as of the evening of April 5, 2024 to connect to the chat 
when using the Chat Window (File >> Open Chat Window). 

•

• 2617 Release Date: 2024-03-17
[Link] - [Top]

◦ Resolved some issues with the new Trade Activity Log settings window. This settings window 
replaces the previous controls at the top of the Trade Activity Log to control what is displayed in the 
various Trade Activity lists. This Settings Window is opened with DisplaySettings on the Trade 
Activity Log menu.

◦ Added automatic color management for the Chart Values Tool price and time boxes text color. So 
that if it is set to a color which is very similar to the background color for the price and time boxes, 
it will be changed to the chart background color automatically. 

•

• 2615 Release Date: 2024-03-14
[Link] - [Top]

◦ Resolved a problem from a recent release, where the delayed market orders data from exchanges 
was not successfully connecting due to invalid login data. This is resolved.

◦ Various enhancements to Chat functionality and Telegram integration. 
◦ New Period Type for TPO Profile Chart study added.

•

• 2604 Release Date: 2024-02-17



[Link] - [Top]

◦ In Global Settings >> General Settings >> Chart, added new Interactive Scale Range Percent 
Change for Full Region Move (Fractional: .1 = 10%) setting. This controls the sensitivity when 
using Interactive Scale Range. A larger number is higher sensitivity. A lower number is lower 
sensitivity. It is a fractional value. You can use as small of a number as you want, even .01. Or you 
can use a large of a number as you want, even 10. The default value is 1 which you will find will be 
less sensitive, than what you are used to in Sierra Chart. Adjust this as necessary.

•

• 2595 Release Date: 2024-02-03
[Link] - [Top]

◦ Added new Drawing Tool/Chart Drawing Configuration and Properties windows for some of the 
drawing tools. There is a known issue with the Anchor fields. Do not edit those. This issue will be 
corrected with a new release which will be out February 4. 

◦ New text color setting for the Price and Time boxes for the Chart Values tool. This color setting is 
in the Graphics Settings window. The name of the color setting is Chart Values: Price and Time 
Boxes Text Color. You may need to change this color setting to set it to what you require. 
Otherwise, the text may not be visible.

◦ Added in a previous release: Added support for combining the Recent Bid and Ask Volume data 
when the main Bid and Ask Market Depth data is combined. A new Chart Setting named Apply 
Combine Increment in Ticks to Recent Bid/Ask Volume Columns controls whether this is 
applied or not.

•

• 2591 Release Date: 2024-01-26
[Link] - [Top]

◦ Added new option in Global Settings >> Chart Trade Settings to disable the order quantity button 
functionality on order lines.

◦ Add a new setting in Global Settings >> General Settings >> Chart named Interactive Scale 
Range Movement Adjust Direction. The choices are: Move down decreases range. Move up 
increases range | Move down increases range. Move up decreases range.

•

• 2590 Release Date: 2024-01-25
[Link] - [Top]

◦ Resolved a problem from a recent release with the Chart Values tool, not displaying rounded prices 
in the Chart DOM scale. Various performance improvements with the Chart Values tool have also 
been implemented.

◦ Resolved a problem from a recent release, where the font size on Settings type Windows is not 
correct and was getting cut off at the bottom.

◦ Various improvements to real-time Chartbook sharing for this functionality is still not quite ready 
for general use. We expect it will be ready, by February 1, 2024.

◦ The NTP (Network Time Protocol) functionality can now be used and is configured through Global 
Settings >> NTP Settings. This provides high precision, clock synchronization to a NTP server. 
Further improvements are being worked on.

•

• 2577 Release Date: 2024-01-01
[Link] - [Top]

◦ Various performance improvements related to chart updating and market depth data.
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◦ There are these new Chart Settings related to ACSIL: Chart >> Chart Settings >> Performance 
>> Minimum Chart Update Interval In Milliseconds For ACSIL UpdateAlways | ACSIL 
Pointer Events Minimum Calling Interval In Milliseconds. They are documented in the 
corresponding sections in the ACSIL documentation. There is no reason to change these from 
defaults unless you specifically need to do so. 

◦ Some internal changes to the implementation of the Message Log. Timestamps are now left aligned.
◦ Further performance improvements coming in next release in about two days.
◦ Other general development. 

•

• 2569 Release Date: 2023-12-07
[Link] - [Top]

◦ When updating to version 2569 or higher, and you are using one of the Spreadsheet studies, it is 
necessary to check the "Use Column I and J Values Version 2" Input with the studies and make 
sure it is set as required. This version will reset this back to No.

•

• 2567 Release Date: 2023-12-01
[Link] - [Top]

◦ Corrected a problem from a recent version with the sc.UseTool function that would cause a stack 
corruption internally in Sierra Chart. This corruption did not create any noticeable problem but it 
was caught under our debugger. It is resolved. It is very important update to the current version of 
Sierra Chart.

•

• 2564 Release Date: 2023-11-09
[Link] - [Top]

◦ Some changes with the ACSIL graphics functions. If you are using these functions in a custom 
study, it is necessary to recompile your custom studies on this version or higher.

•

• 2560 Release Date: 2023-10-24
[Link] - [Top]

◦ Resolved issue with the downloading of historical market depth data.
•

• 2557 Release Date: 2023-10-11
[Link] - [Top]

◦ Corrected problem with Cumulative Delta Bars - Volume rolling calculation functionality.
◦ Added new option in Global Settings >> General Trade settings named "Simulated Orders: Use 

Last Trade Price for Fill when Bid Ask Beyond Last Trade Price". It is self-explanatory.
◦ Updates to Gann Fan and Fibonacci Fan drawing tools to give more freedom for cutting.
◦ New option to support Scale In functionality when there are not active Attached Orders and only 

pending Attached Orders. The option is : Global Settings >> Chart Trade Settings >> Support 
Scale In With Pending Attached Orders Only. When enabled, Scale In functionality is supported 
with Attached Orders that are in a pending state. It also works with the Attached Orders that are not 
pending and actually working and Open.

•



• 2551 Release Date: 2023-09-23
[Link] - [Top]

◦ Added full support for graphics functions in ACSIL to support drawing to a chart, using the nearly 
full functionality of the Windows GDI. These functions are located within the s_sc::s_Graphics 
structure. Refer to the /ACS_Source/SierraChart.h file for the available functions. These functions 
are modeled according to the Windows GDI API. Refer to the Windows API documentation for 
further information on the parameters. Example usage is found in the /ACS_Source/
GDIExample.cpp file supplied with Sierra Chart. The huge advantage of these functions is that they 
provide a very easy and safe to use interface for graphics unlike working with the Windows GDI 
directly. These functions also work when Sierra Chart is set to use OpenGL. So now custom 
drawing done by an ACSIL function also works with OpenGL. We still have to implement support 
for transparency. And we are seeing about the best way to support transparency.

◦ Revision 47616: It was needed to disable the ACSIL variable: sc.TransparencyLevel. This has been 
renamed to sc.TransparencyLevel_Unused and it is no longer used. You need to use these ACSIL 
functions instead: sc.GetChartStudyTransparencyLevel(sc.ChartNumber, 
sc.StudyGraphInstanceID), sc.SetChartStudyTransparencyLevel(sc.ChartNumber, 
sc.StudyGraphInstanceID, 50). The 50 is just an example transparency percentage. 

•

• 2547 Release Date: 2023-09-15
[Link] - [Top]

◦ Resolved an exception issue related to periodic monitoring of Futures contract rollovers. It is 
strongly recommended to update to this version or higher.

◦ Resolve an issue with OpenGL related to fonts related to the most recent font changes. This may 
resolve the exception/crash issue some users have experienced when using OpenGL.

◦ Added High resolution coordinates for relative window positioning for chart drawings in ACSIL. 
s_UseTool::UseHighResolutionForWindowRelativeCoordinates. With this set to 1, the range of 
coordinates is now from 0 to 10,000, both vertically and horizontally.

◦ Various enhancements to the chat functionality. This will soon support screen sharing and remote 
control.

◦ Added support for user set server-based risk management. This is only currently available the 
trading evaluator service. Will become available for Teton order routing soon.

◦ Changes to Font Size handling within Sierra Chart.
◦ Continued development related to adding trade window functionality to the Control Bars.
◦ Added the ability to enable Control Bars on attached charts through Window >> Control Bars-

Chart.
◦ Various other development, an issue is resolved. For example, various things requested on the 

Support Board and issues presented, have been added and resolved.
•

• 2516 Release Date: 2023-06-27
[Link] - [Top]

◦ There has been an issue reported from time to time mainly among users using Sierra Chart on Wine. 
This is when adding accounts to the Order Allocation to Trade Accounts interface, that Sierra Chart 
abnormally shuts down. We always have believed that this looks like a problem in Sierra Chart but 
we just could not find it. We had reviewed the code more than once and we could not identify the 
issue. However, once we were able to reproduce the issue, it then became clear where the problem 
was. It was deeper in the code then than we had looked previously. This problem is now resolved in 
this version.

◦ Improvements to the Chart Studies window. It is now possible to "Load" Study Collections directly 
from that window. When you load a Study Collection it will be applied to the chart immediately. 
The window has also been reorganized so that the Studies to Graph list is larger.

https://www.sierrachart.com/SupportBoard.php?ThreadID=85795


•

• 2504 Release Date: 2023-05-18
[Link] - [Top]

◦ Improvements with the Spread Order Entry study: 1. Identified a problem where the order quantities 
after triggering that are displayed in the Chart Region where the study is, were just showing a zeros. 
This is resolved. 2. There was no price multiplier applied in the case of Trading services which use 
a multiplier other than 1 for market orders for symbols different than the chart, but that did not 
affect order fills in any way. This was just a display issue in the Trade Orders window. This is fixed. 
3. We added what price the spread was at when the study triggered, to the on chart display. 

◦ Added support for real-time and delayed data for the new US Equities Consolidated Tape data 
feeds. Added support for delayed data for the NASDAQ Global Indexes data feed.

◦ With the Order Allocation to Trade accounts functionality, when performing a Flatten operation 
from a chart set to a particular Symbol and Trade Account, that Flatten operation will be copied to 
the other Trade Accounts for the same symbol and there will be a re-determination as to what the 
Position quantity is for that other Symbol and Trade Account. Rather than copying the identical 
order from the controlling chart, the appropriate quantity to Flatten the Position will be used for the 
Position, if any, for the symbol in the other Trade Accounts. 

•

• 2494 Release Date: 2023-04-21
[Link] - [Top]

◦ The following ACSIL member variables are no longer supported: sc.ChartBackgroundColor, 
sc.UseGlobalChartColors, sc.ScaleBorderColor. They have been replaced with the following 
ACSIL functions: sc.GetGraphicsSetting(), sc.SetGraphicsSetting(), 
sc.SetUseGlobalGraphicsSettings(). These new functions provide a full comprehensive access to all 
color and graphic settings of the chart. Documentation will be added for these new functions as soon 
as possible.

•

• 2492 Release Date: 2023-04-11
[Link] - [Top]

◦ Added support for the new NASDAQ Global Indexes data feed and the new United States Equities 
Consolidated Tape data feed.

◦ Corrected issue with modifying trade order price through the modify order window that use 
fractional values. Previously, the fractional price was not included in the modification. This is now 
resolved.

◦ Added new chart shortcut menu command for starting a replay from the point in the chart that you 
right-click at with your Pointer to display the chart shortcut menu. 

◦ New ACSIL functions for getting and setting colors, line widths, and line styles, for charts graphics. 
◦ Removed support for Trading Technologies order routing. 
◦ Added new Blank Volume Profile style for the Volume by Price study to prevent the drawing of the 

Volume Profile itself. You can use this in case where you want to have the extension lines but not 
the volume profile itself.

•

*Last modified Thursday, 25th April, 2024.
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◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Other Pages >> What is New (Change Log)

What Is New
Available Pages

[Page 2 of 40] First Page -- 1 - 2 - 3 - 4 - 5 - 6 - 7 - 8 - 9 - 10 -- Last Page 

Log of Changes and Improvements to Sierra Chart
This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 2480 Release Date: 2023-02-07
[Link] - [Top]

◦ Updated the interface to Interactive Brokers TWS to resolve compatibility issues. The updates done 
in 2474 were incomplete and there were numerous other changes required. In version 2474 through 
2479, there was essentially broken compatibility with TWS due to breaking changes by Interactive 
Brokers. At this point we do not expect there to be further compatibility issues with Interactive 
Brokers TWS with version 2480 and higher. For more and complete details, refer to this support 
board posting.

•

• 2478 Release Date: 2023-01-31
[Link] - [Top]

◦ Added new Control Bar buttons to select order types.
◦ Add a new setting the Chart Settings to include or exclude a chart from the Trade Statistics for 

Charts tab on the Trade Activity Log.
◦ Numerous enhancements to the Chat (File >> Open Chat Window) functionality including 

Telegram integration.
◦ Corrected a problem affecting the Teton order routing service, where under some conditions which 

are not common, when there is a reconnection to Teton order routing server, the Intraday chart data 
for one symbol may not update. This is resolved.

◦ Included Trailing Stop as an order type for the Chart DOM.
◦ Working on updating integration to Interactive Brokers TWS to resolve compatibility issues related 

to changes by Interactive Brokers. This is not completed and we cannot guarantee any successful 
elimination of compatibility issues.
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◦ Subaccount support for Simulated Trading Service and Teton order routing.
◦ Various other development including new ACSIL functions. And minor issues resolved.

•

• 2458 Release Date: 2022-12-05
[Link] - [Top]

◦ Major performance improvements with the Trade Activity Log when new entries are added. This 
greatly reduces order latency.

•

• 2448 Release Date: 2022-10-14
[Link] - [Top]

◦ Updated Trade Account Settings window, for new settings support for live and simulated order 
routing. Applicable to administrators only.

◦ Corrected a problem, from version 2433 related to the synchronization of the Internal Trade Position 
Quantity to the Service Position Quantity. There was a scenario discovered, where the 
synchronization would not take place. This would affect mainly Teton order routing and the Trading 
Evaluator services. An update to this version is strongly recommended as soon as possible.

•

• 2439 Release Date: 2022-09-15
[Link] - [Top]

◦ Resolved a problem from version 2432, relating to fonts where fonts for certain types of windows 
were not set to what was specified.

•

• 2433 Release Date: 2022-09-05
[Link] - [Top]

◦ Updated Chart Calculator and Risk/Reward tools to display Tick and Currency information when 
used on an Inverted Price chart as though the prices were not inverted.

◦ Fixed a problem with the Zig Zag study Input for Color ZigZag Line Using where selecting None 
will now revert the color back to the original Zig Zag line color.

◦ Corrected a problem with the synchronization of the Internal Trade Position Quantity to the Service 
Position Quantity. There are uncommon cases where this could occur to soon leading to an incorrect 
Internal Position quantity for a period of about 8 seconds. Additionally the delay before 
synchronization has been reduced down to 5 seconds from 8 seconds. And when Sierra Chart 
connects to a Trading service it now will request the Positions and Orders in a 1/4 of a second 
instead of 3 seconds. Previously it was about 5 seconds because there were some services we 
worked with that would not give Order and Position data so quickly. Sierra Chart does not work 
with those kinds of services anymore.

◦ Resolved a problem from a recent release where the size and position of Quote Boards is not being 
restored.

◦ Continued development of real-time Chartbook sharing. 
•

• 2424 Release Date: 2022-08-15
[Link] - [Top]

◦ It is now supported to change the trade Order Quantity within the chart with the following keyboard 
entry: OQ[quantity].

•



• 2418 Release Date: 2022-07-26
[Link] - [Top]

◦ Resolved a deadlock issue which potentially can occur when replaying a chart that uses the Market 
Depth Historical Graph, and at the same time Sierra Chart is connected to the data feed and also 
writing market depth data.

•

• 2417 Release Date: 2022-07-20
[Link] - [Top]

◦ Removed support for the Gain Capital trading service. You can continue to use Gain Capital in 
older versions. For complete details, refer to Service Package Changes | Discontinued External 
Services | Reducing Overall Costs. 

The Teton Order Routing Service is the replacement service to use. When transitioning to this Teton 
service you will receive three months free of Sierra Chart usage time. For more information, refer to 
this thread. 

•

• 2416 Release Date: 2022-07-13
[Link] - [Top]

◦ Resolved problem with loading order fills in a chart which was related to the new setting Chart >> 
Chart Settings >> Trading >> Load Order Fills for Multiple Futures Contracts. 

•

• 2413 Release Date: 2022-07-08
[Link] - [Top]

◦ New color settings for Chart/Trade DOMs: , "Recent Bid Volume Background" , "Recent Ask 
Volume Background" , "Current Traded Bid Volume Background" , "Current Traded Ask Volume 
Background" , "Current Traded Total Volume Background" , "Bid/Ask Market Depth Pulling/
Stacking Background" (For all pulling and stacking columns) 

◦ New option for loading order fills in continuous futures contract charts, where the correct symbol is 
used for historical futures contracts loaded in the chart. 

◦ New chart specific setting for hiding current traded volume numbers in the Chart/Trade DOM. 
◦ Support for imbalance data for NASDAQ TotalView. 
◦ General performance improvements. 
◦ Corrected issue with the Perform Immediate Scale Out for Market Orders option in General 

Trade Settings. 
◦ Support for new server addresses for Teton order routing. 
◦ New ACSIL functions added. 

•

• 2400 Release Date: 2022-06-07
[Link] - [Top]

◦ The following ACSIL structure member variables are no longer supported: 
sc.TradeServiceAccountBalance, sc.TradeServiceAvailableFundsForNewPositions. You need to to 
use the int sc.GetTradeAccountData(n_ACSIL::s_TradeAccountDataFields& 
r_TradeAccountDataFields, const SCString& TradeAccount) function instead.

◦ The Trade/Quote Symbol in Global Symbol Settings can now use pattern matching characters if 
the main symbol also uses pattern matching characters. This allows a translation to the same futures 
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contract month and year. 
◦ Restored the ending time for custom Session Times for the TPO Profile Chart study. We now have 

implemented automatic correction to the ending time if it is not set correctly. There can be no time 
gaps from one session to the next. 

◦ For the Order Allocation to Accounts feature, when an order management action occurs which is 
not the result of a manual action by the user, this order management action is not applied to the 
other accounts the order is allocated to. Since that order management action will automatically 
occur on those other accounts regardless. This should resolve some minor issues that may exist with 
the Order Allocation to Accounts feature.

•

• 2394 Release Date: 2022-05-17
[Link] - [Top]

◦ CME Group and EUREX market data is no longer supported through CQG. Users must use the 
Denali Exchange Data Feed for market data. 

This change only applies to market data and not trading. You can still trade CME Group and 
EUREX through CQG when using Sierra Chart. 

We recommend that users move from CQG to Teton Order Routing Service if you are trading the 
CME Group. Teton is superior in every way and has no transaction fees. 

One exception to the above is futures options and exchange traded futures spreads market data from 
CQG for CME Group and EUREX are still supported. In the case of options and spreads, you can 
optionally use the Denali Exchange Data Feed for this market data and still trade CQG options and 
spreads by using the Trade and Current Quote Symbol Chart Setting. For options, refer to Using 
Denali Futures Options Data with Trading Service. 

Once you begin to use the Denali Exchange Data Feed you will definitely want to cancel market 
data exchange fees that you pay through your broker. Request your broker to cancel those fees. If 
they will not cancel them, let us know what broker that is so we can discuss it with them and come 
to a solution for this case. Until you are able to use the Denali Exchange Data Feed, stay on a 
version prior to 2394 if you are using CQG market data for CME Group or EUREX. 

Contact us on our Support Board if you need any help activating the Denali Exchange Data Feed.
•

• 2391 Release Date: 2022-05-05
[Link] - [Top]

◦ Implemented support for Perform Immediate Scale Out with Market Order setting for Trade 
Simulation Mode in Global Settings >> General Trade Settings >> Scale In/Out. This will be 
implemented as soon as possible for live trading.

◦ Other general development and issues resolved. 
•

• 2387 Release Date: 2022-04-28
[Link] - [Top]

◦ Resolved a problem, where when the login to the Sierra Chart server fails upon starting Sierra 
Chart, the server address for the Frankfurt server for EUREX data was not set. This would prevent 
both historical and real-time EUREX data from being received.

•
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• 2386 Release Date: 2022-04-27
[Link] - [Top]

◦ Enhancements to new Settings Windows. Refer to new Settings Windows color settings in Global 
Settings >> Graphics Settings and other interface behavior settings, in General Settings >> 
Settings Windows.

◦ Added sc.RemoveStudyFromChart and sc.GetChartTimeZone ACSIL functions.
◦ Added DRAWSTYLE_POINT_RIGHT_OFFSET and DRAWSTYLE_POINT_LEFT_OFFSET 

draw styles.
◦ Support for additional primary server for Teton Order Routing service.

•

• 2382 Release Date: 2022-04-10
[Link] - [Top]

◦ Modified Scale Out functionality so that when an order is submitted as the same Side as existing 
Attached Orders for the same Trade Account and Symbol, that order will be considered a Scale Out 
order. There does not need to be a current Position as previously required.

◦ Resolved a problem with the Trade Activity Log from a recent release where new activity entries 
added to the Trade Activity Log did not immediately appear if they should have based upon the 
filter settings at the top of the log, until you pressed the Apply button. This is resolved.

◦ New Input named Volume Display Multiplier for Numbers Bars and Numbers Bars Calculated 
Values that allows for the display of the Volume values to shift the number of digits that are 
displayed.

◦ For the Study Subgraph Above/Below Bar as Text study, added a new item to the Display 
Location Input with the study to display the values at the bottom of the Chart Region.

◦ Updated the default settings for Settings Windows in Global Settings >> General Settings >> 
Settings Windows to emulate the same behavior for interacting with settings in the new Settings 
Windows to be the same as the previous dialog windows.

•

• 2379 Release Date: 2022-04-06
[Link] - [Top]

◦ Various enhancements to the new Chart Settings window.
◦ There are new settings in Global Settings >> General Settings >> Settings Windows, to control 

the behavior of interacting with settings in the new Settings Windows so that only a single left click 
is required to perform an edit operation of the setting. Additionally, buttons in these new Settings 
Windows are now by default colored with a gray background and a black foreground for the text.

◦ Important technical notice: It is come to our attention, that a problem has developed with versions 
released since February 14, 2022 with the Global Settings >> General Trade Settings >> Send 
Order Fills to SC Web Server option. 

This option is for specialized purposes only and most users do not have it enabled. And you should 
not have it enabled any longer. 

We are requesting Sierra Chart users to disable this option. Exit from Sierra Chart and go into the /
TradeActivityLogs subfolder in your Sierra Chart installation folder and if you see a 
OrderFillsToSend.data file, then delete it. This may actually be a large file. Rather than going 
through this procedure you can also just update Sierra Chart to this version or higher. Update with 
Help >> Download Current Version. 

What we discovered has happened, is that the uploading of fills is no longer working since versions 
released since February 14, up until this version, and the size of this file would get larger and larger 
for two different reasons. One reason is that the fills are not being sent, and the other reason is that 
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the file is not getting cleared when it is being rewritten when Sierra Chart exits. 

This large file causes two problems. It causes high CPU usage when Sierra Chart is starting and 
when exiting and can cause a delay with exiting and also causes a large amount of memory use. You 
would not be affected by this problem if order fills are not being uploaded to the server and this file 
does not exist, or is not a large file. 

We are requesting all users to upgrade to this version or higher as soon as possible. After the update, 
exit from Sierra Chart to cause this large file to be deleted. 

We also must emphasize overwhelmingly very clearly, that this issue affects a small number of 
users and if you have a high memory usage or high CPU usage problem, then most likely it is not 
related to this issue. High CPU and memory usage issues in almost all cases are unrelated to this 
issue. 

•

• 2372 Release Date: 2022-03-19
[Link] - [Top]

◦ Resolved a stability issue when using the Current Traded Volume columns on the Chart or Trade 
DOM. 

◦ Continued performance improvements with the Chart and Trade DOM market data columns. 
◦ Corrected an issue with the Rithmic Direct-DTC service where the order prices when submitted to 

Rithmic as strings, may have been rounded to a wrong number of places (fewer) to the right of the 
decimal point. This issue only occurred with symbols like 6E and when trading with a Tick Size 
based on .00005 

◦ Implemented many enhancements to the Order Allocation to Trade Accounts feature. 
Documentation will be added as soon as possible. 

◦ Removed support for Chartbooks saved approximately more than two years ago. To open a 
Chartbook saved more than two years ago in the latest version, refer to these instructions.

◦ Various enhancements related to Teton order routing service. For example, when using the Flatten 
button on the Trade Positions Window a flatten command is sent to the server rather than a market 
order and using the quantity calculated on the client side. 

◦ Requested ACSIL functions have been added. Refer to the end of the /ACS_Source/SierraChart.h 
header file provided with Sierra Chart, for the new functions added and the parameters that they 
require.

◦ Resolved exception issue with TPO Profile Charts that occurs under some conditions: Caught an 
unhandled exception in c_Chart::WindowProc. Message: 15, wParam: 0, lParam: 0. There are still 
some outstanding issues related to this which are being worked on. 

◦ Added support, for re-centering to the exact last trade price on a chart, when using the Re-center 
Trade DOM Scales command. 

◦ Released new Chart Settings window. For information about the new Chart Settings window, refer 
to New Chart Settings Window. 

◦ Removed support for the CTS Trading Platform Service. From the perspective of Sierra Chart, this 
is considered a legacy service. Support for this service will still be maintained in older versions of 
Sierra Chart. If you are trading the CME Group of exchanges, you need to use the Teton Order 
Routing Service which replaces CTS and other services. If you are trading EUREX or ICE 
exchanges you need to use other services like Interactive Brokers, CQG or Rithmic. Sierra Chart 
intends to, but not definite, add support for direct routing to the EUREX around the middle of 2022.

•

• 2355 Release Date: 2022-02-13
[Link] - [Top]

◦ Support for the Transact Trading service has been removed. For complete information, refer to this 
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Support Board posting. 
◦ When using sorting on the Trade Positions Window or the Trade Account Monitor, the sorting 

changes and there are lines selected, those identical lines according to the Trade Account or the 
Trade Account and Symbol combination, will continue to remain selected.

◦ Continued performance improvements with the Chart DOM and Trading DOM market data 
columns.

◦ We completed development for standardized sorting in the Alert Manager for the Symbol Alerts and 
Time Alerts tabs.

◦ New Input for Large Volume Trade Indicator named Do Not Display Values Less Than. This 
works as a filter for the displayed information from the Large Volume Trade Indicator to not display 
any values that are less than the entered value.

◦ Added new structure member AdjustedPrice to the s_MarketDepthEntry data structure. This 
holds the price of the market depth level adjusted by the Real-time Price Multiplier set in the Global 
Symbol Settings for the symbol. Usually this is the same as the Price member but can be different 
in the case of services which use native exchange pricing like the Teton Order Routing Service. This 
data structure is used with functions like sc.GetAskMarketDepthEntryAtLevel and similar 
functions. When using this version or higher, update your ACSIL code as necessary. 

•

• 2351 Release Date: 2022-01-31
[Link] - [Top]

◦ Support for new NASDAQ TotalView data feed. 
◦ For CQG users, historical tick by tick data (including historical bid volume and ask volume) support 

has been removed for the CME Group and EUREX exchanges when using data direct from CQG. 
This only applies when you are using real-time and historical data direct from CQG, and not from 
the Denali Exchange Data Feed provided by Sierra Chart. This does not affect Denali Exchange 
Data Feed users. 

If you require historical tick by tick data, you must use the Denali Exchange Data Feed when using 
CQG. Understand, when CQG support was added by Sierra Chart there was not the intention to add 
market data support. We do not want to support CQG data. It creates a poor impression for Sierra 
Chart for numerous reasons and we do not want to answer any technical questions about CQG data. 
We are our own data provider. CQG historical data is hugely inferior to what Sierra Chart provides. 
Sierra Chart provides 10+ years of historical tick by tick and daily data delivered fast and efficiently 
and processed on a background thread. Whereas with CQG you get data for current contracts only. 

We are phasing it out to the extent possible. If you require proper data for Sierra Chart, you must 
use the Denali Exchange Data Feed. You only need to pay for the exchange fees once. When you 
pay them through the Denali Exchange Data Feed, you then cancel them through your broker. You 
will also cancel historical market data access from your broker for CQG. 

One of the reasons, that historical tick by tick data was always limited by Sierra Chart when 
accessing it from CQG, is that it is processed on the primary thread of Sierra Chart, unlike data from 
Sierra Chart provided historical data services which is a background thread, and it is provided in 
time reversed order from CQG. Downloading of this historical chart data causes the user interface 
of Sierra Chart to freeze and there is excessive memory use. It is also slow to download from CQG. 

And for the lowest cost and highest quality and most advanced, futures order routing you need to 
use the Teton Order Routing Service instead of CQG. Depending upon the amount of trading you 
do, you can save substantially (.00 USD (Teton) per contract versus .10 USD (CQG) per contract), 
and have superior order routing as compared to CQG. You also eliminate the monthly connection 
fee to CQG that CQG charges. 

Until you use the Denali Exchange Data Feed, you can go back to a prior version of Sierra Chart. 
You will need to re-download the historical data to obtain tick by tick data for up to 5 days. 
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Effective by April 2022, for new users and for usage time renewals, Service Package 10, 11, or 12 
will be required to use CQG. 

•

• 2348 Release Date: 2022-01-20
[Link] - [Top]

◦ Resolved issues with new implementation of Global Settings >> General Settings window. 
◦ Chart/Trade DOM performance improvements. These will be especially noticeable when there are 

more than 10 levels of market depth levels displayed. The more levels, the greater performance 
improvement. Further performance improvements will be made in the next two weeks.

◦ Resolved a problem where, the Quantity value in the Trade >> Trade Positions Window may not 
synchronize to the Service Position Quantity field also in this window. This is not a common issue. 
It is important to update as soon as possible.

•

• 2346 Release Date: 2022-01-16
[Link] - [Top]

◦ Changes to how back adjustments are done for continuous futures contract charts. The prior day 
settlement prices are now used rather than the current day open prices. 

◦ Added new Input for Numbers Bars study called Color Non-Dominant Ask/Bid Text Same as 
Opposing Side. When set to Yes this Input will force the coloring of the non-dominant Ask/Bid at 
the same price level that would typically be drawn in the Default Text Color, to be drawn using the 
same color as the opposing sides color. This does not color diagonally, even for diagonal 
comparisons.

•

• 2344 Release Date: 2022-01-12
[Link] - [Top]

◦ Resolved a problem affecting version 2342 and 2343, where when opening a file for overwrite 
mode, the file may not have been truncated and may have contained at the end of the file some left 
over data from the prior state of the file. This left over data at most would cause an error when the 
file is opened and successfully read. Another condition would be a file may not have been cleared 
when it should have been. This could for example cause the orders list to show the prior state of 
orders. This primarily affected, the orders list file, positions list file, and trade activity files. These 
versions have been locked out.

•

• 2342 Release Date: 2022-01-08
[Link] - [Top]

◦ Released in a prior version: Updates to the Market Depth Historical Graph including bug fixes for 
Automatic Combine Increment in Ticks and support for determining Maximum/Minimum depth 
from Trading Day or Per Session

◦ Released new chat functionality which can be opened through File >> Open Chat Window.
•

• 2337 Release Date: 2021-12-20
[Link] - [Top]

◦ Corrected an issue which at least affected EUREX EOBI market data when using Combine Trades 
into Original Summary Trade and back adjusted Continuous Futures Contract charts, where 



historical bars may have out of range values due to the back adjustment being applied twice.
◦ Corrected an issue from a recent release where .5 second of data was being filtered out from the 

chart bar which would end at the Session End Time.
•

• 2331 Release Date: 2021-11-26
[Link] - [Top]

◦ Added support for third Internet connection for Teton Order Routing service.
◦ Enhancements to Duplicate Chart interface.
◦ Added new UseSingleClickToEditItemInSettingsWindow setting to General Settings.
◦ Resolved issue with Combine Trades into Original Summary Trade when used with EUREX data 

from the Denali Exchange Data Feed where when the exchange did not provide an indication of the 
end of the block of trades that belong to a summary trade, there could be trades which were filtered 
out from the chart bars.

•

• 2327 Release Date: 2021-11-10
[Link] - [Top]

◦ Resolved issue from a recent release where the Step 2 for Move to Breakeven Stop did not function.
◦ Implemented solution to issue where when connecting to the Denali Exchange Data Feed more than 

once from the same computer, the connection sometimes would be denied due to different devices 
being detected.

◦ Corrected issue with real time and historical data for Binance not being requested. This issue arose 
in a recent release.

◦ Previously Released: With the Trade Account Settings window, when there are uncommitted 
changes for the Symbol/Products Limits or Symbol Commissions tab, and an Update operation is 
performed, those uncommitted changes are no longer removed. They will be maintained and can be 
committed subsequently.

◦ Import and Export functionality has been added to the Trade Account Settings window for the 
Symbol/Products Limits or Symbol Commissions tabs.

•

• 2323 Release Date: 2021-10-25
[Link] - [Top]

◦ Resolved an issue from a recent release affecting subscribing to market data and downloading 
historical data for spread symbols for the Sierra Chart Order Routing service. 

◦ Improvements with switching to backup connection when using the Sierra Chart Direct Order 
Routing service. 

◦ Support for market data from the FairX exchange. 
•

• 2310 Release Date: 2021-09-08
[Link] - [Top]

◦ Corrected an issue from recent release where the order of study Inputs for the RSI studies was 
mistakenly reordered. If you have saved your Chartbook since updating to a version where these 
study Inputs were reordered, then after updating to version 2310 or higher, it is necessary to access 
your Backup Chartbooks to have the original Input settings restored. Or you can just modify the 
study Inputs manually to what you previously had set.

◦ Support for the old Rithmic connection has been removed. Only the new service (Rithmic Direct - 
DTC) can be used which will be automatically selected if the old Rithmic connection was 
previously selected. Rithmic has limited historical data and for complete historical data, it is 
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necessary to use the Denali Exchange Data Feed when using Rithmic. Historical data for the old 
Rithmic connection was always provided by the Sierra Chart Historical Data Service which is the 
same historical data as the Denali Exchange Data Feed, other than the most recent 10 minutes of 
data which came from Rithmic. 

Therefore, the historical data that Rithmic users have been used to when using Sierra Chart has 
always been provided by Sierra Chart other than the most recent 10 minutes. Gradually across all 
supported Trading services, historical data now either comes completely from the external service 
or completely from Sierra Chart provided data feeds for complete consistency and simplification 
with data access. This has now been implemented with Rithmic as well. 

When updating to this version or higher, it is necessary to translate symbols to the new Rithmic 
symbol format which use a dot as compared to a - for the delimiter between the symbol and the 
exchange. To do this, refer to Translate Symbols to Current Service. 

•

*Last modified Thursday, 25th April, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index7dac.html?page=doc/Rithmic.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/indexa20c.html?page=doc/EditMenu.html#TranslateSymbolsToCurrentService
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index648b.html?page=doc/BrokerServices.html


• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Other Pages >> What is New (Change Log)

What Is New
Available Pages

[Page 3 of 40] First Page -- 1 - 2 - 3 - 4 - 5 - 6 - 7 - 8 - 9 - 10 -- Last Page 

Log of Changes and Improvements to Sierra Chart

This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 2308 Release Date: 2021-09-08
[Link] - [Top]

◦ Support for direct CME order routing. The Trading Service is listed as SC CME Futures Order 
Routing in Global Settings >>Data/Trade Service Settings. We expect this service to become 
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available for users to use, towards the end of September or the beginning of October 2021. This 
service provides high-quality, very low latency, direct order routing to the CME with advanced risk 
management.

◦ Corrected issue with adjusting secondary anchor point on the Pitchfork drawing tool. 
◦ Corrected an issue with Attached Orders Scale Out that occurs under certain circumstances where 

an additional Stop order was having scale out applied when it should not be. 
◦ Corrected an issue, with ACSIL n_ACSIL::s_LineUntilFutureIntersection lines that use 

UseLineValue2 where the lines were not always stopping at future intersection bars. 
◦ Resolved an issue from a recent release causing order fills for the Trading Evaluator service to have 

an incorrect timestamp. This would cause them to effectively not be seen in the Trade Activity Log. 
•

• 2296 Release Date: 2021-08-12
[Link] - [Top]

◦ Resolved a problem that a small number of users have had, related to modifying orders within the 
chart or entering orders, which could result in a stack corruption and an abnormal shutdown of 
Sierra Chart. It is believed that this issue, was a problem at the compiler level. 

◦ Added new Angled Ellipse drawing tool. 
◦ The Start Time for the internal Trades list of a chart, when a chart is maintaining a trades list, now 

has a separate setting. This is Chart >> Chart Settings >> Trading >> Start Time for Trades 
List.

•

• 2293 Release Date: 2021-07-31
[Link] - [Top]

◦ Effective with version 2288, custom study functions that use the sc.SmoothedMovingAverage 
function need to be recompiled due to changes with the parameters of this function.

◦ Corrected issue from a recent release where the price display formatting in the Trade Orders List 
may not be correct in all rows. This was related to an optimization that was done and an unexpected 
side effect. 

•

• 2280 Release Date: 2021-06-26
[Link] - [Top]

◦ The median line beginning point of a Pitchfork drawing can now be changed by adjusting the two 
immediate parallel lines to the median line. This is supported for the standard Pitchfork drawing but 
not yet properly supported for Schiff and Modified Schiff pitchfork drawings. Support for these 
types of Pitchfork drawings will be implemented as soon as possible.

◦ We have had a few reports, upon opening a Chartbook, where the symbol of the charts were 
changed to what appears to be a corrupt symbol. We have determined the cause of this, and resolved 
it. It is *not* due to a direct programming error or any corrupt values within Sierra Chart or the 
Symbol Settings. The reason for this is because there has been a case where when translating 
symbols in a Chartbook when the Chartbook is being opened, an event triggered apparently on a 
window creation of a chart, related to the updating of symbol settings which caused the translation 
database to be cleared causing corrupt values to be used previously when a reference was being held 
to the STL container object containing the database. This caused invalid symbols to be set within 
charts during the translation. This was a completely unexpected behavior at the operating system 
level. A message event on the same thread should never have been occurring, during execution of 
an unrelated event on the same thread. 

Anyway, this problem is now resolved and it is very important that all users update to this release or 
higher as soon as possible to avoid the potential of this issue. We still need to look at the range of 
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versions affected. It would be approximately versions in the last 3 to 4 months. In our experience, it 
is a rare issue but it could potentially happen. 

◦ Various other development related to risk management, and managing Trade Account settings for 
the trade simulation service and live order routing. 

◦ Resolved a problem, where there would be an unnecessary connection to a market by order server, 
for option symbols for the Denali Exchange Data Feed. Options do not support a separate 
connection for market by order data and there would be a continuous reconnection to an invalid 
server port. Options also do not support this type of data either.

•

• 2273 Release Date: 2021-06-12
[Link] - [Top]

◦ In version 2268 A change was made with Advanced Custom Study Control Bar buttons so that they 
can be independently selected and are independently tracked. If you want to have the old 
functionality, then a Custom Study programmatically needs to disable the previously selected 
Advanced Custom Study Control Bar Button. This can be done through the new 
sc.PriorSelectedCustomStudyControlBarButtonNumber variable. For detailed documentation for 
this, refer to Disabling Previously Selected Advanced Custom Study Control Bar Button.

•

• 2268 Release Date: 2021-05-31
[Link] - [Top]

◦ Advanced Custom Study Control Bar buttons can now be independently selected and are 
independently tracked. There is also an internal variable which indicates the button number of the 
most recently activated Advanced Custom Study Control Bar button. It is this button number which 
is indicated to custom studies that are receiving Pointer input. If that same button is changed to an 
off state, then this variable is cleared. Whenever an Advanced Custom Study Control Bar button is 
pressed, whether changing the state on or off, all chart studies are set to receive this type of input are 
called indicating the selected button number, and whether the state is on or off.

◦ When a custom study DLL file is unloaded, there is now a call to study functions in that DLL, with 
the sc.LastCallToFunction ACSIL variable set to true.

◦ Support for market by order data (MBO) on separate connection. This data is now delivered on a 
separate connection in order to not impact the latency of standard trade and market depth data. 
Market by Order data is provided with the Denali Exchange Data Feed and the Delayed Exchange 
Data Feed.

◦ Resolved various small issues, related to market by order data on a separate connection.
◦ Support for accessing Denali Exchange Data Feed from the NY4 server. This applies to the 

upcoming CBOE Futures data, and NASDAQ stock data. Both of these data feeds provide full 
market depth. CBOE futures data will support market by order data.

•

• 2256 Release Date: 2021-05-09
[Link] - [Top]

◦ Corrected a problem with the CQG Trading service where when using the Denali Exchange Data 
Feed, there was an unnecessary request for historical Minute data from the Denali Exchange Data 
Feed, followed by the standard historical data request. This would not occur under all conditions. 
This issue is now resolved. This problem arose, when Sierra Chart switched to using CQG historical 
data rather than the subsidized historical data system that we developed for CQG. 

This is considered a critical update. Any user using CQG will need to update. 
•
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• 2255 Release Date: 2021-05-08
[Link] - [Top]

◦ Added new fields to Trade Positions Window and Trade Accounts Monitor (Account Balances) 
window used by the Sierra Chart Simulated Trading Service and the upcoming Sierra Chart Direct 
Order Routing Service.

◦ Implemented full support for creating and managing trade accounts for the Sierra Chart Simulated 
Trading Service and the upcoming Sierra Chart Direct Order Routing Service, directly within Sierra 
Chart. This is accessed through Trade >> Trade Accounts Monitor >> Manage. In the case of the 
Direct Order Routing Service, creating and managing accounts would only be done by a clearing 
firm.

◦ This version has support for all the latest enhancements with the Simulated Futures Trading Service. 
When updating to this version you will automatically use the new version of this service if you have 
been using either the delayed or live version of this service. You will need to re-create your trading 
account on this service if you have an existing one. For instructions, refer to Setup Instructions. 

•

• 2253 Release Date: 2021-04-27
[Link] - [Top]

◦ Full implementation of new interface for creating and managing trade accounts for the simulated 
futures trading service and the upcoming Sierra Chart direct order routing service. 

◦ Corrected a problem when using the Add Additional Symbol study on a Continuous Futures 
Contract chart, where the first date loaded would be the same date as the most recent futures 
contract date loaded in the chart. This is now resolved and the first date for the Add Additional 
Symbol study will be the same as the First Date in the chart assuming there is data available back 
that far for the symbol set in the Add Additional Symbol study.

◦ Various Quote Board enhancements, related to inserting and removing symbols for multiple rows. 
•

• 2247 Release Date: 2021-04-07
[Link] - [Top]

◦ Corrected issue from recent release affecting downloading of historical data from Interactive 
Brokers where for symbols where there are no Symbol Settings, the historical data download was 
being skipped. 

◦ Removed s_MarketDepthUpdateLevel_Int DTC message support.
◦ New Draw Mode in Large Volume Trade Indicator for Based on Total Ask Bid Volume Above 

Threshold - Diagonal Difference.
◦ The settings: "Support Downloading Historical Market Depth Data" and "Max Historical Market 

Depth Days to Download" are now both in Global Settings >> Sierra Chart Server Settings.
•

• 2230 Release Date: 2021-02-13
[Link] - [Top]

◦ Support for the new EUREX data feed for real time and delayed and historical data. It is necessary 
to be running this version or higher to access any EUREX data. This was not expected to be the case 
unless you required real-time EUREX data but we realize now, that all users requiring EUREX data 
will need to update to this version or higher. We do apologize for this requirement. 

It is important to not be too far behind with Sierra Chart updates. You should generally be up-to-
date within the last three months. 

◦ Resolved a potential issue related to changing the quantity of an order or canceling an order on the 
chart which could potentially cause an exception.
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◦ New studies added: One Time Framing, Covariance, and Premier Stochastic Oscillator.
•

• 2226 Release Date: 2021-02-01
[Link] - [Top]

◦ Added functionality to the Large Volume Trade Indicator to support the Total Bid/Ask Volume. 
When selected, the larger Total Bid or Total Ask volume at that price is displayed.

◦ New studies added: - Moving Average - Variable Index Dynamic, RAVI, Turbo MACD
◦ New Subgraphs for Numbers Bars Calculated Values 2: Time Since Price Touched Bar High and 

Time Since Price Touched Bar Low.
◦ New Draw Mode options in Large Volume Trade Indicator. Based on Entire Bar Total Volume 

Above Threshold and Based on Entire Bar Bid/Ask Volume Above Threshold.
◦ Corrected a minor inefficiency issue in charts when market depth data is subscribed. Additionally in 

the case when the chart symbol uses a Real-time Price Multiplier other than 1, if the chart uses 
market depth data, it would always update under certain conditions even when there was no market 
activity.

◦ Advanced Custom study DLL loading management. For more information, refer to this Support 
Board thread. 

•

• 2219 Release Date: 2021-01-12
[Link] - [Top]

◦ Implemented new Global Settings >> Data/Trade Service Settings window using the new settings 
window format.

◦ Added new Global Settings >> Data/Trade Service Settings >> Common Settings >> Maximum 
Historical Market Depth Days to Download setting.

◦ Implemented Advanced Custom Studies DLL Loading Management.
◦ Corrected a problem with the CQG trading service, where when getting the option symbols for a 

particular symbol from CQG, or using a CQG symbol as a Trade only symbol, and that particular 
symbol was not used for obtaining a quote or a chart during the connection, when a chart is later 
opened for that symbol or it is used on a quote board, and the market data is requested from CQG at 
that time, the correct_price_scale variable had not been processed in the symbol resolution report. 

Therefore, leading to incorrect prices when processing market data. This is an unusual scenario and 
the underlying reason for this is a not well-designed API from CQG and a design that we 
fundamentally disagree with for various reasons including the fact that it greatly increases code 
complexity with the mapping of symbols to server assigned and connection specific IDs which CQG 
uses. For example, even submitting an order requires an integer identifier rather the actual symbol. 
This specific design is not used by any other supported Trading service. This issue arose when we 
added support with the CQG Web API to use a Trade Only symbol which originally was 
unsupported due to this unusual design from CQG. 

There are also other verified causes of incorrect data from CQG which are unrelated to this and are a 
CQG server issue.

•

• 2214 Release Date: 2020-12-29
[Link] - [Top]

◦ New ACSIL functions added: 
sc.IsLastBarClosedBasedOnElapsedTime 
sc.GetBidMarketLimitOrdersForPrice (for accessing the market by order data) 
sc.GetAskMarketLimitOrdersForPrice (for accessing the market by order data) 

https://www.sierrachart.com/SupportBoard.php?ThreadID=59423
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◦ Some changes have been made in ACSIL regarding modification of Chart Drawings which use the 
s_UseTool::RetracementLevels[] structure array member. 

The following structure members: s_UseTool::Color, s_UseTool::LineWidth, s_UseTool::LineStyle 
now will only modify what are regarded as the special levels of these types of Chart Drawings. 
These are levels that you can see in the Chart Drawing Properties/Configuration which cannot be 
removed. For example, the main sloping line of the Price Retracement drawing would be considered 
a special level. 

It is now supported to add additional levels just by setting the value for those levels within the 
s_UseTool::RetracementLevels[] array. 

To change any of the appearance properties of the visible levels, not the special levels, then this can 
only be done through the following structure array members: s_UseTool::LevelColor[], 
s_UseTool::LevelStyle[], s_UseTool::LevelWidth[]. 

•

• 2211 Release Date: 2020-12-19
[Link] - [Top]

◦ New ACSIL member to access the same data as the Large Volume Trade Indicator study: 
sc.p_VolumeLevelAtPriceForBars. This is a pointer to this class: 
c_VolumeLevelAtPriceContainer. This class is derived from c_VAPContainerBase and uses the 
s_VolumeLevelAtPrice data structure. Therefore, it functions the same as 
sc.VolumeAtPriceForBars except that the structure is of type s_VolumeLevelAtPrice.

◦ Support for Market by Order of from the CME. This only works with the Denali Exchange Data 
Feed and the Delayed Exchange Data Feed. This is enabled through Global Settings >> Sierra 
Chart Server Settings >> Subscribe Market by Order Data when Market Depth Subscribe. 

The position in queue for the orders may not be correct as it is based upon the exchange order ID 
whereby a lower order ID means an order will be considered to be filling earlier than orders with a 
higher order ID. This may not actually be correct because as an order is modified, the CME order ID 
remains the same. If we have this wrong, additional work is required for us to utilize the timestamp 
of an order update from the exchange to determine its position in queue.

◦ Ability to hide Trading Account list Box on Trade Window. Accessible through the Trade Window 
Settings sub menu.

◦ Added option on Scale Window for Use in Left Side Scale. The first found study that has this 
enabled will be used to set the scaling for the Left Side Scale (if it is enabled). This setting is Off by 
default, therefore if you had a study that was setting the Left Side Scale, you will need to enable this 
option for that study to continue to have it set that scaling.

◦ Universal support for wide/16-bit/Unicode characters. Now all character sets in the world can be 
used throughout Sierra Chart universally. The menus can be customized. Soon there will be support 
for customizing the text of control bar buttons into another language and also for the settings names 
within the new Settings Windows which are replacing the older dialogs in Sierra Chart. This will 
bring about universal support for any language within Sierra Chart. Also it is now supported to use 
any character set when setting text on Chart Drawings.

•

• 2204 Release Date: 2020-11-27
[Link] - [Top]

◦ Resolved a problem from version 2199, where historical Intraday data for exchange traded symbols 
other than the CME Group was not being downloaded when using SC Data-All Services and you 
did not have one of the Sierra Chart Exchange Data Feeds active on your Sierra Chart account. This 
is now resolved.

◦ Resolved problem with the initial loading of market depth data in a chart, where there was excessive 
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amount of records processing which would cause freezing of Sierra Chart. If you are using the 
Market Depth Historical Graph study, it is essential to update to this version or higher. Our 
analysis of the problem is that this has been a long-standing issue. If you have experienced delays or 
freezing when opening a Chartbook, and you are using the Market Depth Historical Graph, then 
most likely it is due to this reason.

◦ New Subgraphs available in Numbers Bars Calculated Values 2: Volume Above Volume POC and 
Volume Below Volume POC.

◦ TPO Value Area can be colored differently for Day and Evening Sessions when TPO Block/Letter 
Color is set to Separate Colors for Day and Evening Sessions.

◦ The High Compression option is now available again in Global Settings >> Sierra Chart Server 
Settings. This works with all Sierra Chart provided data feeds and provides a higher level of data 
compression.

◦ Added two new studies: Gann Trend Oscillator and Gann Swing Oscillator.
•

• 2196 Release Date: 2020-11-17
[Link] - [Top]

◦ Resolved an issue with the Daily OHLC study preventing the lines from being calculated when 
using an evening session in the Chart Settings which starts before 12 PM. 

◦ Resolved an issue with the High/Low for Time Period-Extended study with the Line Stop Time 
Input not being followed when it is near the end of the day in some cases.

◦ Resolved problem where replay does not continue at the transition from one futures contract month 
to the next, when the chart is using the Continuous Futures Contract option.

◦ Continued development of support for downloading of historical market depth data. This is 
expected to be released soon.

◦ The SCDateTime and SCDateTimeMS Date-Time classes used within ACSIL and Sierra Chart are 
now exactly the same. SCDateTime now functions exactly like SCDateTimeMS where when 
comparisons are done, they are done to the microsecond rather than to the second. And there is no 
longer any internal rounding to the nearest second in SCDateTime for functions which would 
previously do this like SCDateTime::GetTime.

•

• 2195 Release Date: 2020-11-11
[Link] - [Top]

◦ New setting in Customize Chart/Trade DOM Columns called Use Size Suffix. When enabled for 
a column, the size data for that column will be displayed using the Large Integer with Suffix format.

◦ New Input on Market Depth Historical Graph named Automatic Combine Increment 
Adjustment Value which, when set to a value greater than 5, will allow the Market Depth 
Historical Graph to automatically combine/disjoin increments as the chart scale is changed.

◦ The return type for the following ACSIL functions has been changed from a double type to 
SCDateTimeMS. Previously this was not done when the new integer based SCDateTime/
SCDateTimeMS were released since using these types as a return value would lead to an invalid 
return value when using other compilers other than Visual C++. We have tested again with the 
compiler used for the Sierra Chart Remote Build functionality and do not observe any problem with 
this. So we have now changed the return type to SCDateTimeMS. It was necessary to make this 
change because there is a small degree of floating-point error when using a double type that would 
lead to a time value being off by a microsecond which can cause a problem when that is not 
expected. Therefore, any ACSIL study which uses these functions needs to be recompiled for 
version 2195 or higher. If the study is not recompiled, then the functions will do nothing and add an 
error message to the Sierra Chart Message Log.:

sc.GetStartDateTimeForTradingDate, sc.GetTradingDayStartDateTimeOfBar, 
sc.ConvertDateTimeToChartTimeZone, sc.DateStringToSCDateTime, 



sc.AdjustDateTimeToGMT, sc.TimePeriodSpan, sc.TimeStringToSCDateTime, 
sc.DateStringDDMMYYYYToSCDateTime, sc.CalculateTimeSpanAcrossChartBars, 
sc.GetEndingDateTimeForBarIndex, sc.GetEndingDateTimeForBarIndexFromChart, 
sc.ConvertDateTimeFromChartTimeZone, sc.ConvertDateTimeFromChartTimeZone. 

◦ Continued development related to downloading historical market depth data. 
•

• 2191 Release Date: 2020-10-31
[Link] - [Top]

◦ Added new fields to the Account Statistics tab of the Trade Activity Log including Open Profit/Loss 
(updates in real time) and Net Profit/Loss.

◦ Updated Global Settings >> General Trade Settings window to the new high-performance 
settings window format.

◦ Added to the Global Settings >> General Trade Settings window the Trade Order Alert Trade 
Accounts Filter which can contain a list of trade accounts to generate trading alerts for. Trade alerts 
will not be generated for unlisted accounts. If this setting is blank, trading alerts are generated for all 
trading accounts.

◦ Resolved stability issue related to file compression described in this Support Board thread.
•

• 2187 Release Date: 2020-10-27
[Link] - [Top]

◦ Corrected a problem from a release about middle of July 2020, where file compression was not 
automatically being enabled for Intraday data files and market depth data files. The reason this 
occurred is that the file handle being used for compression did not have write access to the file. The 
compression that Sierra Chart uses is NTFS compression provided by the operating system. If 
compression was enabled on the Data Files Folder Sierra Chart is using, then you would have had 
compression anyway. We have also implemented asynchronous compression, so when compression 
is enabled on a large file, the compression occurs in the background. 

During the time that the operating system is compressing an Intraday data file or market depth data 
file, there will be slower performance with reading these files in Sierra Chart. Once the operating 
system is finished compressing these files, which should just take no more than a few minutes, 
usually, then the performance will return to normal and actually be improved. The initial 
compression is just a one time operation. 

◦ Various new features added to the TPO Profile Chart study. One feature allows up to five 
independent sessions/TPO profiles per trading day. The TPO Profile Chart study Inputs for this are: 
Number of Custom Intraday Sessions, Custom Intraday Session # Begin Time, Custom 
Intraday Session 1 End Time.

•

• 2183 Release Date: 2020-10-18
[Link] - [Top]

◦ Added flush to physical storage drive functionality, when writing Chartbooks to avoid this problem 
some users have reported: Potential Operating System Issue When Saving Chartbook During 
System Shut Down. 

◦ Added the s_SCNewOrder::MoveToBreakEven_2 member to the ACSIL new order structure to 
set the settings for Step 2 for Move to Breakeven for Stops. 

◦ Added support for higher compression level for real-time data compression. This is controlled 
through Global Settings >> Sierra Chart Server Settings. The setting is "High Compression". 

Update regarding the above: We do not recommend using it. It appears to be causing a datastream 
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corruption. Only use Standard Compression. we are looking into the issue.
◦ New TPO profile chart features added. 

•

• 2181 Release Date: 2020-10-12
[Link] - [Top]

◦ Resolved a problem from a recent release related to real-time data compression, which prevented a 
connection to the Sierra Chart Exchange Data Feed for equities data. Compression for this data feed 
will be supported in the next release.

◦ Resolved a problem with the increment and decrement buttons on the order modification window 
which would cause the cell editing to become canceled and those buttons would not work. This is 
now resolved.

◦ The Teletrader market data service is ending support for Sierra Chart in February 2021. Support for 
it within Sierra Chart has now been removed since there are next to no users of the Teletrader 
service.

•

• 2178 Release Date: 2020-10-08
[Link] - [Top]

◦ Corrected a problem from a recent release where the quote lines on Quote Spreadsheets were not 
updating. This is now resolved.

◦ New Graphics Options for Cumulative Last Size Chart/Trade DOM Same Price and Side 
Background/Text, that allows for a new color when an update to the Cumulative Last Size column is 
at the same price and side.

◦ New Input for Volume by Price named Use Defined Width for Side-By-Side Profiles on Right. 
When set to Yes, the profile width for Side-by-Side profiles on the right will not change as bars are 
moved above/below the visible area.

•

• 2177 Release Date: 2020-10-03
[Link] - [Top]

◦ The 32-bit version of Sierra Chart is not included with this release. Running SierraChart.exe will 
start the 64-bit version instead.

◦ Several technical improvements to the High/Low For Time Period - Extended study to better 
handle certain time configurations and chart bar time configurations, which previously could cause 
the study to not draw the lines for the right time period, or not draw the lines at all, or not stop the 
lines at the correct time.

◦ Implemented data feed compression. This has been first released for the Denali Exchange Data Feed 
and will be released for other data feeds. This reduces bandwidth usage and reduces latency.

◦ Added new Background and Text coloring options for the Recent Bid/Ask Chart/Trade DOM 
columns to allow a different color when an update occurs at the same Price and Side.

◦ Added the sc.AddStudyToChart ACSIL function.
◦ Updates to the Market Depth Historical Graph for the following:

▪ Allow the Highest Quantity for Coloring to be set by either an actual value or as a 
percentage of the Maximum Depth value.

▪ Changes to the naming of the Maximum Quantity for Coloring and the Graph Only 
Quantities Greater Than or Equal To to be Highest Quantity for Coloring and Lowest 
Quantity for Coloring. 

•

• 2168 Release Date: 2020-09-14



[Link] - [Top]

◦ Corrected an issue when using the Draw Volume Profile tool with a specified Study Collection in 
the Tool Configuration or default study settings for the Volume by Price study causing an incorrect 
instance identifier to be used which could subsequently cause incorrect behavior or an exception.

◦ Increased received buffer sizes for network connections. This change relates to recent performance 
improvements at the network socket level. We have had some reports of users having data stop or 
lag and increasing the buffer sizes will generally resolve this to the extent it is related to this. If a 
data feed issue is not related to this, then increased receive buffer sizes will have no effect.

•

• 2164 Release Date: 2020-09-11
[Link] - [Top]

◦ Removed support for the CTS order routing service using the DTC protocol. This is considered a 
discontinued service at this time and you should either utilize a different supported trading service 
like the Sierra Chart Order Routing Service, or you will need to use the CTS FIX Trading Service 
which can be selected through Global Settings >> Data/Trade Service Settings >> Service.

◦ Added options for the Numbers Bars to highlight the text based on whether the last trade was at the 
Bid or the Ask.

◦ Corrected some small edge case issues involving the new integer based microsecond Date-Time 
object within Sierra Chart.

◦ Corrected an issue with the determination of the trading day date in some less than common cases.
◦ The main Sierra Chart Message Log and Trade Service Log can now be detached from the main 

window through its Edit menu.
◦ Corrected a problem with the building of historical data records in the historical data server when 

records are greater than 1 tick. This historical data server provides historical data to sub instances of 
Sierra Chart.

◦ Added commands to the Edit menu to disable all alerts for a particular chart and also for the entire 
Chartbook.

◦ Continued work on support for historical market depth data serving.
◦ Added new Jump type option to the replay control panel to jump to the next specified time 

increment. 
•

• 2157 Release Date: 2020-08-22
[Link] - [Top]

◦ Additional updates related to the new SCDateTime integer functionality described in the notes in 
version 2156 below. Related to this an issue with the vertical gridlines in charts has been resolved.

•

• 2156 Release Date: 2020-08-20
[Link] - [Top]

◦ Updated the SCDateTime class used within Sierra Chart to support an integer for Date-Time values 
rather than a floating-point data type. This allows for 100% accurate timestamps to the microsecond. 

Added support for true millisecond time stamping for trades. 

The Sierra Chart market data servers need to also be updated to support true millisecond time 
stamping for trades for Sierra Chart to receive true millisecond timestamps. This is being worked on 
and will be completed by August 28, 2020 at the latest. Some servers have already been updated. 

This version requires ACSIL (Advanced Custom Study Interface and Language) custom studies to 



be recompiled on version 2155 or higher to be able to be used with this version. Otherwise, they 
will not be functional. For complete technical details about this, refer to this Support Board Thread. 

Some changes to ACSIL custom study functions may be required. For complete information, refer 
to this post and to this thread. 

When updating to this version or higher it is a good idea that you are already running version 2110 
or higher. If you go back to a prior version you will need to go back to a version greater or equal to 
2110 because Date-Time values will be written as integers to files and you need that version or later 
for Sierra Chart to be able to read integer Date-Time values. 

If you have updated to version 2151 or later and then you go back to a version earlier than 2110, this 
is not a serious issue. However, you will need to use your backup Chartbooks and backup global 
configuration files and re-download historical Intraday data. 

◦ New option in Numbers Bars to use the trading day Maximum/Minimum values to determine 
coloring, for those coloring options that support the capability.

◦ New options in Volume at Price Threshold Alert V2 to allow for specific extension lines until future 
intersection for Adjacent Alerts.

•

• 2146 Release Date: 2020-08-06
[Link] - [Top]

◦ Resolved potential deadlock issue from recent release caused by the calculation of open Profit/Loss 
calculations which occur on a separate thread. The probability of encountering this is very very low 
and would only be when trading from a sub instance in non-simulation mode and when the main 
instance is in Trade Simulation Mode.

•

• 2144 Release Date: 2020-08-03
[Link] - [Top]

◦ Added options to allow for Difference of Bid and Ask Volume Coloring in a Volume by Price 
Profile to be drawn at a larger scale factor.

◦ Fixed a problem with Parallel Rays flipping the extended lines when being cut.
◦ Added Volume Value Area for Bars study. 
◦ Added new option in Chart Settings to enable or disable including of odd lot trades for US equities 

data. At the moment, this does not do anything until odd lot trades are added to the data feed and 
identified. 

◦ Schaff Trend Cycle study has been added to the available studies from Sierra Chart.
◦ Changed the name of the StartNewDailyBarAtSessionStart Symbol Setting to 

StartNewDailyBarAtStartTime. Added the new NewDailyBarStartTime Symbol Setting. These 
two settings are now preset for the most common futures contracts and also for forex symbols and 
will be gradually implemented for more symbols.

•

*Last modified Thursday, 25th April, 2024.
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Log of Changes and Improvements to Sierra Chart

This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 2133 Release Date: 2020-07-09
[Link] - [Top]

◦ Resolved a problem from version 2132 where Spreadsheet files were not saving. This is now 
resolved. There are backup of Spreadsheet files made. For instructions, refer to Accessing a Backup 
Spreadsheet File.

◦ Solved Stack Overflow issue. Refer this Support Board post.
◦ Implemented a small improvement, to manage an operating system level issue related to failed 

notifications between threads related to network I/O. It would be extremely unlikely anyone would 
encounter a problem related to this. And there has never been any known indication of this. It would 
only be encountered if the thread message queue becomes full. If that happens there was/is a log 
message given in the Sierra Chart Message Log.

◦ Removed support for the Interactive Brokers TWS automatic login feature. This is not a feature that 
we want to offer or support any longer. This feature implementation is regarded as a hack and being 
that we no longer provide technical support for Interactive Brokers, it is not a feature we want to 
maintain or have within Sierra Chart any longer. The code is out of date and requires further 
maintenance so we have removed it. If you still want functionality like this, then this functionality 
can be instead performed with a utility program like Auto Hotkey.

◦ Various other development.
•

• 2125 Release Date: 2020-06-25
[Link] - [Top]

◦ Added new Numbers Bars Background and Text Coloring option named Based on Diagonal 
Dominant AskVol BidVol - Actual.

◦ Added new Numbers Bars Background Coloring option named Based on Separate AskVol BidVol 
Percentage. This was put in for Text coloring previously. So it has been added now to the 
Background coloring options.
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◦ Corrected a problem from a recent release where volume bars in the latest profile with the Volume 
by Price study would reduce in volume as the chart updates in real time, when using a price 
increment for the volume bars of greater than 1.

•

• 2124 Release Date: 2020-06-17
[Link] - [Top]

◦ Support for replaying past simulated trade fills for non-simulated/live trading. 
◦ Corrected a problem from the prior release where for a new opened Intraday chart, the Session 

Times that are preset were not being converted to the correct time zone and were left in UTC time 
instead. This is now resolved.

◦ Added separate Bid and Ask coloring options for quantities displayed in the Market Depth 
Historical Graph.

◦ Fixed a problem with floating point rounding in the Market Depth Historical Graph that came about 
due to the changes for the Combine Increment in Ticks.

◦ Fixed a problem with floating point rounding when using Combine Increment in Ticks on the 
Chart/Trade DOM (Chart >> Chart Settings >> Market Depth >> Market Depth Combine Increment 
in Ticks). Previously some of the data would not get combined properly as they were being put into 
the wrong price level due to rounding errors.

◦ Partially reduced memory usage for Market Depth Historical Graph. 
◦ Added error handling for OpenGL related to memory allocation failures. This may resolve some 

stability issues encountered when using OpenGL some users have reported. We have done extensive 
testing with OpenGL and we have not seen any exceptions or stability issues. Instead we have been 
very impressed with the performance and the 100% stability of when using OpenGL in Sierra Chart. 
We have tested on three different systems for multiple days at a time using Chartbooks provided 
from users. In some cases, it is clear that the stability issues some users are reporting relate to using 
custom studies. In this case refer to help topic 17.

•

• 2118 Release Date: 2020-06-07
[Link] - [Top]

◦ New Input setting: Combine Increment in Ticks for the Market Depth Historical Graph study. 
This will combine the specified number of Market Depth levels together and place the result at the 
rounded price level for the combined levels.

◦ Discovered and resolved a problem where there is potentially an inefficiency when the Enable 
Estimated Position in Queue Tracking for orders option is enabled in the General Settings >> 
Chart Trade Settings. This inefficiency would only exist when there are hundreds or more of 
levels of market depth data for a symbol being received. It is recommended to disable this option 
unless you have a definite requirement for it. The reason that this feature has been an option, is that 
there has been a concern about the performance impact of it since it was first implemented many 
years ago.

◦ Support for replaying past simulated trade fills. When replaying a chart, when in chart trade mode 
and there were past order fills which have not been cleared, as the time is encountered in the chart 
where the order fill occurs, then it will display on the chart if the chart is set to display order fills. 
Eventually this will also support replaying of live trade fills as well. The complication of replaying 
of live trade fills is that live accounts cannot be selected when in Trade Simulation Mode which is 
on during a replay. 

•

• 2117 Release Date: 2020-06-04
[Link] - [Top]

◦ New commands to adjust Target and Stop orders to selected price through keyboard shortcuts: 
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Move Target Attached Orders to Price and Move Stop Attached Orders to Price. 
◦ Resolved a problem from a recent release where when during a Chart Replay, market depth level 

order quantities, could overlap each other. This related to the best Bid and Ask prices also updating 
the first level of market depth due to a time zone conversion issue. 

◦ Added the Chart >> Chart Settings >> Trading >> Always Simulate Bid and Ask Prices 
During Replay option. When enabled, this will always simulate the Bid and Ask prices during a 
replay rather than using what was recorded in the Intraday data file when data is stored tick by tick. 
Sometimes the use of the actual Bid and Ask prices will cause order fills to be at prices which are 
several ticks away from the last trade price due to the Bid and Ask data from the exchange lagging 
behind the last trade prices. 

•

• 2111 Release Date: 2020-05-26
[Link] - [Top]

◦ Added greater tolerance for imbalances between the number of market depth levels on the Bid and 
Ask sides with the Bid and Ask Depth Bars study.

◦ Added support for file compression for Chartbooks. This reduces the file size by 98%. In version 
2118 and higher, when a Chartbook is saved which uses compression, a backup of the existing 
Chartbook is made with the suffix .backup2109 followed by the standard file extension.

◦ Continued lower-level development related to supporting millisecond time stamping for trades. 
◦ When a Stop Attached Order is automatically moved to breakeven and is OCO triggered and there 

is more than one OCO Group, there is no longer a modification of the stop order to the breakeven 
level in the same OCO trigger group, if the Target order has fully filled. This eliminates unnecessary 
rejection messages from the trading server. 

•

• 2109 Release Date: 2020-05-22
[Link] - [Top]

◦ Corrected a problem when there is a manual reconnect to the data feed, the backup server would be 
used, for order routing services provided by Sierra Chart. This would include LMAX and the Sierra 
Chart Order Routing Service. A reconnection will now still use the primary server.

◦ Corrected a problem with the Add Additional Symbol study where the Intraday volume data was 
not being set correctly.

◦ Corrected a problem with OCO orders where when manually canceling one side of an OCO order, 
the other side was not being automatically canceled. The automatic management of OCO orders was 
still functioning correctly in relation to sibling order fills. This is a recent issue. This issue never 
applied to bracket orders. 

◦ Corrected a problem with the size of the highlight box on Chart DOM under certain conditions.
◦ Corrected problem with the ACSIL sc.GetPersistent*Fast functions where initially when used, a 

memory address returned could become invalid when calling the same sc.GetPersistent*Fast 
function again to access more than one persistent variable. This would result in the stored persistent 
data being stored in an invalid location and then next time the variable is accessed with the function 
that value would not be accessed. This would only occur on the initial use of the 
sc.GetPersistent*Fast functions.

◦ Corrected a problem with sending Chartbooks using the new file format using the File >> Send File 
to User functionality.

◦ When the Subscribe RT Data and Download Historical Data During Scan option was disabled, 
during a scan, historical data for the chart was still being downloaded if it needed to be. This is now 
resolved and the historical data will not be downloaded.

◦ Saved Default Study settings has now been reimplemented using the standard file format used for 
Study Collections and Chartbooks for studies. These files are now saved in the /
DefaultStudySettings subfolder in the Sierra Chart installation folder. Existing Default Study 
settings from prior versions that were saved are no longer compatible and you need to resave them 
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in this version or higher.
•

• 2104 Release Date: 2020-05-13
[Link] - [Top]

◦ New enhanced Chartbook file format. This format offers the following advantages:
-About 20-27% reduction in file size.
-Faster saving. Done on a background thread.
-Common file format. Same as trade activity log.
-Variable length strings. So there is no longer any length limit for alert conditions, or the trade 
window text tag, or study short names, or subgraph short names.
-The permanent storage block for studies is now 4K rather than 512 bytes.
-Compatibility with upcoming change for date and time values to support microsecond time 
stamping.

Chartbooks saved in this version are not compatible with version 2092 and earlier, however a 
backup of the version of your Chartbooks before this file format change is made. "Backup2092" is 
added to the file name in the copy of the file made. This copy of the Chartbook can be used in 
earlier versions just by opening it through File >> Open Chartbook. 

The backups are directly contained within the Data folder for immediate access. No need to go to 
the Backups folder. You can go back to a prior version of Sierra Chart. If using version 2092 or 
earlier, you can then open your Chartbooks that have the name: [Chartbook name].Backup2092.Cht. 
You can then do a File >> Save As to save back them to the original name. 

Trade Window configurations and Study Collections also use the new file format. So these files 
when saved in 2093 and higher, do not work in earlier versions. However, there are backups made 
of these files in 2094 and higher in the usual way in the Backups folder. 

◦ New method for referencing drawings in Alerts. This allows for referencing the value of the 
drawing at a bar position relative to the current bar. For more information, refer to Referencing 
Chart Drawings in the Alerts documentation.

◦ The sc.PersistVars data structure in ACSIL has been removed and is now a null pointer. Code that 
uses this needs to be updated to use the new persistent variable functions. 

For more information, refer to Notice: Study Exceptions in New Versions and Code Efficiency. 
Older custom studies that use sc.PersistVars need to be modified and recompiled or they will cause 
exceptions given in the Message Log. If you are using User Contributed Studies you need to enable 
"Install Optional Components" on the Sierra Chart installer when updating, to get the newest User 
Contributed Studies DLL file. Otherwise, some studies will cause exceptions. 

◦ New Scroll Wheel option for changing bar spacing in Global Settings >> General Settings >> 
GUI >> Scroll >> Scroll Wheel. The new option supports changing the bar spacing and 
maintaining the same position of the current bar being pointed to with the Chart Values tool when 
holding the Shift key.

◦ New color settings for the Volume by Price study to support Bid Volume and Ask Volume 
horizontal volume bar coloring for the Point of Control and Value Area. 

◦ Support for triggering identical re-downloading of historical data in main instance from sub 
instance. 

◦ Support for moving client-side manage Attached Stop orders to breakeven. 
◦ New Study Subgraph Draw Styles added. 
◦ Corrected a problem with Trading Statistics reset time in a chart when a chart is using a different 

time zone as compared to the global time zone setting in Sierra Chart. 
◦ Other development and various issues resolved. 

•
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• 2090 Release Date: 2020-04-21
[Link] - [Top]

◦ New Input settings for the Large Volume Trade Indicator to control whether the Squares or Circles 
are drawn, and whether the Volume text is transparent or has a background. 

◦ Resolved a exception issue with studies that could occur under some rare conditions. 
◦ Resolved a problem where data for historical daily chart data files in the main instance of Sierra 

Chart was being unnecessarily downloaded for continuous futures contracts charts in a sub instance. 
◦ Added new ACSIL functions: sc.GetBidMarketDepthStackPullSum, 

sc.GetAskMarketDepthStackPullSum, sc.GetChartReplaySpeed, 
sc.GetYValueForChartDrawingAtBarIndex. 

◦ When using the Chart >> Chart Settings >> Split Data Records option, only last trade price is 
repeated for the new split records rather than the original open, high, low values. 

◦ Enhancements to the Percent Change Since Open study. It now supports any timeframe for the 
calculation (minutes, hours, days, weeks, months) and can be based on other studies. 

◦ Added Volume Point of Control for Bars study. 
◦ Resolved problem where there can be overlapping market depth quantities in the market depth 

displays during a chart replay. This is when historical market depth data has been recorded and is 
being replayed. 

◦ The Error Filtering settings and functionality has been removed. It is something that should never 
have been added and is simply not useful and by default it has been disabled for at least 7+ years 
now. It is a nonsense feature which makes no sense. There simply are no real errors which exist in 
the market and it is not the proper way to handle any incorrect or out of range pricing condition 
anyway. 

◦ Continued development of new Chartbook Format. 
◦ Various low-level development and improvements and issues resolved. 

•

• 2079 Release Date: 2020-04-06
[Link] - [Top]

◦ Resolved a FIX client order identifier issue for linked orders. In most cases this did not cause a 
problem but did cause a problem in version 2072 with connections that use the DTC protocol. The 
area of code this issue arose in, has been completely changed to ensure there is no possibility of a 
condition like this ever occurring again and this will be released in version 2080.

◦ Restored this from version 2072 which was reverted in 2078: "Resolved a Server Order ID mapping 
issue with the Sierra Chart Order Routing Service and LMAX which could occur under rare 
scenarios. This issue only potentially occurs when a backup order routing server is connected to 
when there are open orders."

◦ Continued development of new Chartbook Format. 
•

• 2078 Release Date: 2020-04-05
[Link] - [Top]

◦ Prerelease 2077 has a new Replay Mode named Calculate Same as Real time. This is what we 
recommend to use instead of Accurate Trading System Back Test Mode if you have any 
performance issues with Accurate Trading System Back Test Mode. 

This is a much more practical mode to be using and provides much better performance. And will 
give a result which is much more consistent to real-time updating. This is also a mode which should 
be considered as an accurate mode and is much faster. It is a good balance between bar based back 
testing and Accurate Trading System Back Test Mode. 

◦ Resolved a problem from recent releases with continuous futures contract charts when Loading by 
Date Range and the ending date is not specified.



◦ This has been reverted in this version and versions 2072 through 2077 have been locked out for SC 
order routing users: "Resolved a Server Order ID mapping issue with the Sierra Chart Order 
Routing Service and LMAX which could occur under rare scenarios. This issue only potentially 
occurs when a backup order routing server is connected to when there are open orders." It revealed a 
FIX Client Order ID issue which occurs with linked orders. The Client Order ID for linked orders 
issue has been resolved in version 2079. 

•

• 2072 Release Date: 2020-03-30
[Link] - [Top]

◦ When performing a chart replay and not using Standard Replay and instead using one of the back 
testing modes, if the data loading and study calculations are very time-consuming, there now will be 
more of an opportunity to stop the replay rather than the user interface being in an often frozen state 
doing calculations.

◦ Implemented support for multiple connections from the Denali Exchange Data Feed to the same 
computer system.

◦ Resolved a Server Order ID mapping issue with the Sierra Chart Order Routing Service and LMAX 
which could occur under rare scenarios. This issue only potentially occurs when a backup order 
routing server is connected to when there are open orders. Users should update to this version or 
higher as soon as possible.

◦ New Color Settings in Graphics Settings: "List Box Header Color", "List Box Adjust Header Width 
Divider Color", "List Box Header Divider Color", "List Box Header Text Color". Adjust these color 
settings to get the appearance you like for the headers for the different listboxes within Sierra Chart. 
This lets you control the headers independent of operating system colors.

•

• 2070 Release Date: 2020-03-24
[Link] - [Top]

◦ Default Currency Code for stock symbols when using Interactive Brokers has been removed from 
the Global Settings >> Data/Trade Service Settings and now must be specified on stock symbols 
other than simple US stock symbols. Refer to Stock Symbol Formats for Interactive Brokers. The 
default currency code setting has been out of date now for about two months due to recent changes 
to stock symbol formats for Interactive Brokers.

◦ Corrected a problem with the Trading System Based on Alert Condition study where when 
studies that it depends upon are calculated at an earlier index than the last calculated index, there 
was an incorrect bar index internally specified for the buy/sell entry/exit functions. This would 
cause entry/exit signals from the prior bar starting with the starting calculation index where the alert 
condition was true being followed, when they should have been ignored.

◦ When selecting Help >> Install Previous Version, the prior version of Sierra Chart previously 
installed before the latest update, will be installed. This allows for a very easy method of rolling 
back without remembering the prior version number.

◦ We are in the process of changing the visible button text for some Control Bar buttons to be more 
descriptive. In those cases there may be two lines of text. You can change the button text to 
whatever you want through the Control Bar Button Properties. You also have the ability to adjust 
the font size of that text per individual button. For the new multiline text that is being updated for 
some buttons, the default is an 8 point size but we may remove that and leave the default at the 
global Control Bar Text size. To change the global Control Bar Text size, refer to Control Bar 
Buttons Text Size. Any customizations you have made to Control Bar Buttons will remain when 
updating to this version.

•

• 2068 Release Date: 2020-03-19

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/indexa93b.html?page=doc/IBSymbols.html#StockFormat
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index6736.html?page=doc/ControlBar.php#ControlBarButtonProperties
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index6736.html?page=doc/ControlBar.php#ControlBarButtonsTextSize
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index6736.html?page=doc/ControlBar.php#ControlBarButtonsTextSize


[Link] - [Top]

◦ "Periodically Save Sheet In Minutes (0 = Disabled)" Input for Spreadsheet studies has been 
implemented.

◦ Jump to previous and next order fill commands added to the Trade menu.
◦ Even distribution method for trading Scale In has been added.
◦ New Chart/Trading DOM order entry types to move stops and targets to price.
◦ Changes to the Inputs to the Large Volume Trade Indicator study to support enhancements. There 

are now separate Inputs to control the Marker Style and whether Text is displayed or not. 
•

• 2066 Release Date: 2020-03-12
[Link] - [Top]

◦ Added new Even Distribution option for Trading Scaling Out. This will also be supported with 
Scaling In in the next release.

•

• 2065 Release Date: 2020-03-11
[Link] - [Top]

◦ Control Bar buttons for drawing tools now use single or multiline text with an 8 point font size by 
default. This is because the previous images are too small on 4K monitors and based upon the color 
of the button, they may not be well visible. While larger images could be used for higher resolution 
monitors, text is very easily scalable based on resolution. There is also no question as to the 
particular drawing tool that a button is for. It is supported to use the previous images. To do this, 
follow the Control Bar Button Properties instructions and in particular follow step 10. 

We are not intending to cause users any difficulties, but there was a significant issue with the images 
where they were not legible on very high resolution monitors. This has been reported many times to 
us. And images in general, have difficulty with scaling and visibility problems based on the 
background color. 

This is why we deliberately came up with a method and took the detailed time to implement this, by 
which you could still use the default drawing tool image but not have to specifically select a 
particular image file. This is a very easy process through the Control Bar Button Properties window 
where you press the Reset button and choose the option to Use Image. This is all. It is a few 
seconds per button. Also, you do not even have to use the Reset button either. We are just saying 
that for completeness. 

◦ Resolved an issue where a Target or Stop Attached Order would not activate when the parent order 
fills, if either the Target or Stop order in the same OCO group was canceled before the parent order 
filled. This is now resolved. This was not a common scenario.

◦ When using the Volume by Price study and the Volume Bar Calculation Method is set to other than 
Total Volume, now the Value Area and Point of Control calculations are based upon the selected 
Calculation method.

◦ New ACSIL functions added: sc.GetStudySummaryCellAsDouble, 
sc.GetStudySummaryCellAsString, sc.StartChartReplayNew, sc.GetSymbolDescription, 
sc.GetTradeWindowTextTag, sc.StartScanOfSymbolList, sc.StopScanOfSymbolList.

◦ Added new studies: Trading the Nines, Moving Average Elastic Volume Weighted, Trade 
Quantity Graph, Generalized Double Exponential Moving Average, Rollover Date Display.

◦ New data line formats for Trading Levels study: "Date, Label, Color, Width, TopValue, 
BottomValue", "Date, Label, Color, Width, Value". Performance improvements for the Price Levels 
study.

◦ Resolved issue with scale out, when either the Target or Stop Attached order has been canceled and 
a scale out operation is performed after. In this particular case, the scaling out would not have been 
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performed. This is now resolved. 
•

• 2060 Release Date: 2020-03-04
[Link] - [Top]

◦ New TPO profile chart shortcut menu commands to change the subperiod display style and also 
enable or disable text data above or below TPO profiles on the chart.

◦ Resolved a rare issue which could cause an exception in the network socket communication 
processing thread when a network connection which uses TLS is closed. It is recommended that all 
users update to this version or higher. This issue is rare. We found it during some unrelated testing 
and we think it has been rarely encountered if at all. It only affects connections which use TLS.

◦ Implemented support for a more compact message from the Transact data feed. This message does 
not provide market depth data. Version 2061 implements an even more compact message.

◦ Rithmic order modification issue related to when the order quantity does not change, is resolved.
◦ When using the DTC server in Sierra Chart, market data requests are no longer allowed from remote 

systems. Only requests which come from the local system are allowed. This is to ensure compliance 
with market data rules from exchanges.

•

• 2056 Release Date: 2020-02-21
[Link] - [Top]

◦ OpenGL performance improvements. 
◦ Corrected a problem using OpenGL where multiple transparent objects on a chart would not display 

with the proper color and would appear black. 
◦ Corrected a problem with connections to FXCM demo trading accounts.
◦ The calculations during the processing of market depth data during a chart replay, are now 

consistently done at the end of a related batch of depth updates. This makes calculations like the 
market depth pulling and stacking values consistent during a chart replay as compared to real-time 
chart updating.

•

• 2055 Release Date: 2020-02-21
[Link] - [Top]

◦ Implemented avoidance of a situation where when modifying the price of an order on the client side 
like from automated trail order management, where this order has a new order quantity still in 
transmission to Sierra Chart from the server due to bracket order management, the quantity on the 
server is maintained rather than getting overrided by an incorrect quantity from the client side. This 
solves a condition which we have seen sometimes over the years which can result in an incorrect 
final order quantity for a child/attached order. 

This feature is only available with the Sierra Chart Order Routing Service. It is not supported with 
any other service. And this is yet another reason why if you are serious about futures trading, the 
best choice is to use the Sierra Chart Order Routing Service.

◦ Added new study - Moving Average - Generalized Double Exponential.
◦ Fixed issue with Parallel Lines/Rays when extending in both directions.

•

• 2050 Release Date: 2020-02-14
[Link] - [Top]

◦ Updated the STIX study to be able to reference the Add Additional Symbol study within the same 
chart.



◦ Added new Input to Volume by Price study to control whether future intersection extension lines 
stop at a volume profile, or at intersecting chart bar.

◦ Resolved an issue with the Quote Board when using a scroll wheel which could cause an abnormal 
shutdown of Sierra Chart.

◦ Redundant connection support when using the LMAX trading service. If the connection to the 
primary server fails, the backup server is used. This applies to both market data and for trading.

◦ Removed support for CQG Demo accounts. Users instead need to use the Simulated Trading 
Service for simulated trading using a server-side environment. Additionally, the Delayed Exchange 
Data Feed is available for trial users and Advanced package users. These services provide a high 
quality of service far and above which is available with a CQG demo account. You have access to 
outright futures data, futures spreads and futures options data. All of these types of markets can be 
traded. 

One reason a CQG account should be avoided is because after the demo period is up which would 
be at most 30 days, you are locked out of that account for good. You have no access to market data, 
you have no access to your orders, positions, or fill history. 

Whereas with Sierra Chart, you have access to your simulated account as long as you want. You can 
have access to the delayed futures data feed as long as you want without paying any exchange fees. 
You are in control rather than having your account suddenly withdrawn because the trial has ended. 
With Sierra Chart, all that you have done with the program, including creating Chartbooks, the 
recorded daily, intraday and market depth data, and all of your trading history, all remains with your 
Sierra Chart installation at all times under your own control. 

◦ When updating to version 2048 or higher, it is necessary to convert the trade activity log format. 
This is necessary to support proper delete trade activity operations and to optimize queries. To do 
this follow the steps below:

1. Select File >> Disconnect.
2. Select Global Settings >> Convert Trade Activity Format.
3. Select File >> Connect to Data Feed.
4. This procedure only needs to be done once. 

•

• 2048 Release Date: 2020-02-08
[Link] - [Top]

◦ Corrected a problem where under some conditions when left clicking on a Chart/Child window tab 
or Chartbook tab, the mouse pointer capture was not getting released preventing interaction with the 
menus or control bar or other elements of the main program window until you switch to another 
window and back again.

◦ Added a new ACSIL flag variable to s_UseTool to control whether a user drawn drawing can be 
copied to other charts or not. And also a Chart Drawing can be right clicked on and you can select 
the command to control whether it can be copied to other charts or not. This command has to be 
added to the Chart Drawing menu first.

◦ Added support for new bond Price Display Format options. This includes, half, quarter, and eighth 
32nds. When using CBOT bond futures symbols in Sierra Chart, you must update to this version or 
higher. All of the Symbol Settings for all the different supported services that support CBOT 
futures, have been updated to use these new formats. Otherwise, the bond prices will not display 
properly.

•

• 2044 Release Date: 2020-02-01
[Link] - [Top]

◦ This change from a recent release has been reverted for the Trade Statistics calculations in a chart: 
The reset now only is performed when there is an order fill in a new trading day and not when the 
time is merely encountered according to the time in the chart. 
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A reset of the daily trade statistics will now occur when the new trading day is encountered even 
when there is not a new fill in a new trading day.

◦ There was a problem with performing a trade activity query for trade accounts with [ ] characters. 
This was a problem for simulated Transact accounts. This is now resolved in this release. One effect 
of this issue is that order fills would not display on a chart for these simulated accounts.

•

• 2043 Release Date: 2020-02-01
[Link] - [Top]

◦ The historical Intraday data service for the Gain Capital trading service has changed. This is a 
mandatory update and it supports the new historical intraday data implementation for Gain Capital 
users. You need to update to this version or you will lose access to historical Intraday data if you are 
using Gain Capital.

◦ The current Chart Drawing Tool is specific to each individual chart and is no longer global.
◦ Added new study - Moving Average - Elastic Volume Weighted

•

• 2039 Release Date: 2020-01-25
[Link] - [Top]

◦ Corrected a problem from a recent release where historical data downloads and real-time data 
requests were failing when using CME group spreads with the SC Data-All Services service. 

◦ Corrected an apparent problem with the Daily Profit/Loss reset time under some conditions within a 
chart. The reset logic has been simplified. The reset now only is performed when there is an order 
fill in a new trading day and not when the time is merely encountered according to the time in the 
chart.

◦ Added new sub window/tab to the Trade Activity Log that shows the consolidated view of profit/
loss and other relevant statistics, per symbol and trade account. The number of fields here will be 
expanded upon.

◦ Support for Top Step Trader through Rithmic has been removed. You will need to use an older 
version of Sierra Chart if you want to use Top Step Trader. There is also available the Simulated 
Futures Trading service which can be used.

•

• 2036 Release Date: 2020-01-15
[Link] - [Top]

◦ When using either the Rithmic or Interactive Brokers trading service historical Intraday data for 
stocks and futures from the Sierra Chart Historical Data Service now requires using the Advanced 
Service Package, or one of the Real-time Exchange Data Feeds Available from Sierra Chart. 
Otherwise, the historical Intraday data will be downloaded from these services only. There is going 
to be less data available and the downloads will be slower. 

◦ Fixed miscellaneous drawing issues related to modifications made to copied drawings on an 
inverted chart.

◦ Added new option in Global Settings >> Chart DOM Settings for Display Cumulative Last Size 
in Current Traded Total Volume. When enabled, the Cumulative Last Size is displayed in the 
Current Traded Total Volume column at the current Price Level. The coloring of the number is 
determined by the settings for the Cumulative Last Size.

◦ New Numbers Bar Background Coloring and Text Coloring option added named Based on AskVol 
BidVol Difference Percentage of Max Dominant Side.

◦ Added ACSIL Functions: sc.GetStudySummaryCellAsDouble, 
sc.GetStudySummaryCellAsString.
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◦ In this release, there is now automatic mapping of simple US stock symbols from 1 to 5 letters for 
market data and trading, to the more complex Interactive Brokers stock symbol format. This is also 
true of when using symbols like this in the past: GLD-STK-SMART/ARCA-USD. In all of these 
cases you will need to use simple stock symbols like IBM for US stocks. Therefore you need to 
change the symbols of existing charts for US stocks to the new simple format. 

If a symbol requires a primary exchange like with the GLD example above this requires that Sierra 
Chart set up the mapping for that symbol. The symbols that have this mapping are listed in File >> 
Find Symbol >> Specific Stocks. We can add other symbols on request. 

If you require market depth data for US stock symbols, you will have to use the more complex 
longer format and specify a non-SMART exchange. 

◦ Line extensions when using the Ray, Parallel Rays and Pitchfork drawing tools now use the 
logarithmic scale when the chart is set to a Logarithmic scale and Global Settings >> Tool Settings 
>> Support Curved Lines on Logarithmic Scale is disabled.

◦ CTS hardware ID check has been restored for the time being. But this cannot be relied upon to 
remain longer term.

◦ General performance improvements with study calculations.
•

• 2032 Release Date: 2020-01-02
[Link] - [Top]

◦ The global Use Order Fill Calculated Position on the Trade menu has been removed because the 
implementation is unnecessary and not logical. Instead you need to be using the chart specific 
setting which is on the Trade Window and documented in the Use Order Fill Calculated Position 
section.

•

• 2031 Release Date: 2019-12-30
[Link] - [Top]

◦ Improved the conversion to a common currency ( Global Settings >> General Trade Settings >> 
Common Profit/Loss Currency) so that it is able to convert to more currencies from particular 
source currencies by using an intermediate currency. 

◦ Totals for market depth pulling and stacking market data columns are displayed. 
◦ The number of decimal places when a profit/loss values displayed as a currency can now be 

controlled and is in Global Settings >> Global Trade Settings. 
◦ Trade activity data is now stored in files which include the trade account. This improves query 

performance. Other query optimizations have been made as well. 
◦ Added Volume by Price Reset Button study. Documentation will be added as soon as possible but 

this will reset the selected Volume by Price study to start its Volume Profile at the current Date-
Time, when the selected Custom Study Button is selected on the Control Bar. 

◦ Added the MESA Adaptive Moving Average study.
◦ Enabling Hide Values Scale in the Chart Settings will no longer hide the Left Hand Values Scale if 

it is also displayed. To remove the display of both scales, it is necessary to also deselect the option 
for Use Left Side Scale.

•

• 2028 Release Date: 2019-12-16
[Link] - [Top]

◦ Removed the automatic translation of symbols to the current service when opening a Chartbook. It 
was removed because it can cause some unexpected behaviors. 

•
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• 2027 Release Date: 2019-12-13
[Link] - [Top]

◦ The function signature for ACSIL function sc.FormatVolumeValue has been changed. A Boolean 
type was changed to an Integer type to avoid compatibility and stability issues with compilers other 
than Visual C++. It is important that if an ACSIL function you have created uses this function, that 
you recompile for this version or higher.

◦ DTC messages s_MarketDepthUpdateLevelCompact2, s_MarketDepthFullUpdate20, 
s_MarketDepthFullUpdate10 removed for DTC protocol service client and server. If any of these 
messages are being used by a DTC server or client, it is necessary to use other available DTC 
messages which have replaced them. The messages, s_MarketDepthFullUpdate10/20, have never 
been considered efficient messages and should not be used any longer.

◦ Replaced s_MarketDepthUpdateLevelCompact with 
s_MarketDepthUpdateLevelFloatWithMilliseconds in the DTC protocol Server in Sierra Chart.

◦ The Intraday chart Session Times will not be allowed to be changed when there is a change to the 
same symbol but a different contract month within a chart.

◦ This version supports more efficient market data over the DTC protocol through new messages 
which do not transmit the timestamp when the timestamp has not changed.

◦ A new Symbol Setting has been added to specify the maximum number of depth levels when 
subscribing to market depth through the Sierra Chart Exchange Data Feed or the Denali Exchange 
Data Feed and other Sierra Chart market data services.

◦ Corrected an issue with the Edit >> Translate Symbols to Current Service feature where non-
futures symbols on a Quote Board would have been cleared rather than left as is. Also the Symbol 
Input in the Add Additional Symbol study would be cleared if it was not a futures symbol.

◦ Removed support for the TD Ameritrade trading service. If Sierra Chart has been previously set to 
use TD Ameritrade, the service is then changed to SC Data - All Services. If you are using the 
Sierra Chart/Denali Exchange Data Feed you will still have access to the futures data. In the case of 
stock charts, they can be set to periodically update. Refer to step 15 in the Sierra Chart Historical 
Data Service Instructions.

◦ This has been removed in version 2028: When a Chartbook is opened, the symbols are 
automatically translated to match the current service. So this removes the need in most cases to use 
Edit >> Translate Symbols to Current Service. This command still needs to be used to convert 
the symbols for Symbol Alerts and the Intraday File Update List. 

•

• 2021 Release Date: 2019-12-02
[Link] - [Top]

◦ Corrected an issue with the starting calculation index for studies when they need to start at an earlier 
calculation index and when that index is not a valid value. This could happen when using the 
Current Price Line study in combination with the Color Bar Based on Alert Condition study. This is 
one scenario. There could be others. This problem would be causing a performance issue and is now 
resolved.

◦ In this release and recent releases, when using a Trade and Current Quote Symbol during a chart 
replay, this symbol will be ignored. There are complications with using this during a replay. 
However, this also creates a problem that when the replay finishes any remaining open orders, and 
all of the trading activity is no longer going to be loaded into the chart. We are still working on a 
solution to this. Most likely the Trade and Current Quote Symbol will be used for replay and we 
will find another way to resolve the related issues.

◦ This version finalizes changes related to the routing of historical data requests for futures data. This 
is due to some background changes with historical data infrastructure for futures data.

•
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Log of Changes and Improvements to Sierra Chart

This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 2017 Release Date: 2019-11-27
[Link] - [Top]

◦ Corrected a problem from version 2010 where when your operating system has been running for 50 
days or more, historical data downloads would improperly timeout causing missing data. This is 
resolved.

◦ The function signatures for ACSIL functions: sc.OpenFile, sc.WriteFile, sc.CloseFile have been 
changed to make the return type an integer rather than a boolean type. Since a boolean type has 
different sizes based on the compiler. So this is not safe and can cause a custom study to have 
unstable behavior. This change requires that any custom study using these functions be recompiled 
for version 2017 or higher. 

•

• 2015 Release Date: 2019-11-22
[Link] - [Top]

◦ Working on support for historical data downloading for custom formula symbols. Later it is 
intended to support trading for custom formula symbols.

◦ Within the Numbers Bars study, added a new Input for Highlight Nonzero Bid&Ask at High/Low 
Threshold that can be used to establish a minimum value that both the Bid and Ask must meet in 
order to highlight the Nonzero Bid&Ask at High/Low.

◦ In the Numbers Bars Calculated Values, corrected an error when determining the coloring for the 
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developing bar in the chart when using the Background Coloring Based on Value Percent.
◦ Support for delayed streaming CME Group exchange data.
◦ Support for direct integration between Sierra Chart and Microsoft Excel has been removed. One 

reason among others that support for Excel has been removed is that Sierra Charts internal core is 
no longer going to be using MFC and interfacing to Excel becomes very complicated using the 
lower level windows COM functionality and it is not a well-documented area of the operating 
system. We are working on alternatives to this feature, like automatic saving of the data on a Sheet 
used by the Spreadsheet Study to a tab delimited file. 

•

• 2008 Release Date: 2019-11-08
[Link] - [Top]

◦ Support for delayed CME/CBOT/NYMEX/COMEX streaming data with market depth. This data is 
not available in this particular version. But this version supports that when this data feed is released.

◦ Change to High/ Low for Time Period-Extended study. The study now always uses the Stop 
Time Input defined within the study Input settings.

◦ Restored 32-bit version of Sierra Chart for the time being.
◦ Fixed a problem with the Numbers Bars Calculated Values studies for the background coloring by 

value percent, where the most recent bar could establish a highest or lowest value during bar 
creation. Now the most recent bar will not establish a Highest or Lowest value until it closes, and 
then only if the final value is a new high or low.

◦ Added an option to have the Numbers Bars Calculated Values studies Background Coloring Based 
on Value Percent establish the highest and lowest values from either all the data or from daily data.

◦ Added an option in Trade >> Chart DOM Settings to reset Cumulative Last Size in the Chart/
Trade DOM column when the last trade moves from Bid to Ask or Ask to Bid.

◦ Changes to OpenGL implementation to better support multiple monitors. 
•

• 2003 Release Date: 2019-10-25
[Link] - [Top]

◦ New option for text drawings to support hidden text. Left click on text to display and hide hidden 
text.

◦ When studies in charts make references to other charts, Chartbook loading can be faster because 
recalculation due to tagging with changes in source charts, only occurs once all chart data is loaded 
among all charts. 

◦ New ACSIL function: sc.IsChartDataLoadingCompleteForAllCharts.
◦ New Inputs added to the TPO Profile Chart Study to support drawing extension lines when poor 

highs and lows are detected.
◦ For the Transact trading service, when connecting to the market data feed, now using the address 

and port provided by the authentication API from Transact. Since the server is now directly 
controlled by Transact, they can redirect users as needed. We have been told, that recent market data 
lagging issues with Transact have been resolved and using this version or higher which uses the 
address provided by Transact will resolve the problem.

◦ Developed a new replay server in the DTC server in Sierra Chart to replay Intraday chart data. 
Documentation on this will come later.

•

• 2000 Release Date: 2019-10-17
[Link] - [Top]

◦ New ACSIL function: sc.SetTradingLockState. This function also returns the prior state.
◦ Added the ability to graph High and Low lines historically with Period OHLC-Variable Period 

study.



◦ New Draw Style added: Point Variable Size with Border.
◦ With IQ Feed, using the Date field provided within update messages for date stamping rather than 

from the separate timestamp message.
◦ Corrected problem with the Gap Fill option in Chart Settings where when there are repetitive tick 

by tick records with a timestamp with 999 milliseconds and have the same Date and Time, it causes 
repetitive bars in the chart at least when using Range bars. This is now resolved. 

◦ The CQG FIX connection method is being discontinued in January 2020. The CQG Web API 
connection method is what users will need to use after this time if you are not already using this 
method. This is controlled through the Global Settings >> Data/Trade Service Settings >> 
Service setting. When updating to this version or higher, CQG FIX will no longer be listed and the 
service will be changed to CQG Web API if you have been using CQG FIX Trading. When using 
the CQG Web API, and trading a trade only symbol, like one of the new CME micro contracts, 
there will no longer be any order rejection message related to market data not being subscribed 
because market data is now subscribed. 

We need to point out, that if you have been using the CQG FIX service, the CQG Web API has 
always been used even in that case to receive the market data. 

•

• 1995 Release Date: 2019-10-06
[Link] - [Top]

◦ New Inputs for Market Depth Historical Graph that allow for coloring quantity values that are 
greater than or equal to a set value, a different color.

◦ The Spreadsheet study now supports specifying the formula source sheet by name. 
◦ Added old version of Bid and Ask Depth Bars study. This study only supports using the historical 

market depth data and not Time and Sales data. 
◦ Added support for Transact market depth data. 

•

• 1991 Release Date: 2019-9-17
[Link] - [Top]

◦ Updates to the interface to the Transact trading service.
•

• 1988 Release Date: 2019-9-17
[Link] - [Top]

◦ Added Input to TPO Profiles for Use TPO Peaks and Valleys Sensitivity for Associated VbP. 
This allows a different sensitivity setting to be used for the Peaks and Valleys calculation for a 
Volume by Price study that is associated with a TPO.

◦ Non-simulated order fills downloaded by the main instance of Sierra Chart, now are sent to a sub 
instance.

•

• 1987 Release Date: 2019-9-12
[Link] - [Top]

◦ The underlying quantity summation calculation for Bid and Ask Depth Bars is now done 
incrementally. This is a huge efficiency improvement and will solve the problem of poor 
performance when using this study when there are a large number of levels like 500 levels.

◦ Corrected a problem with the recording of an end of batch flag for market depth data at the moment 
of when market depth data is subscribed to from the data feed, which could cause calculations for 
Bid and Ask Depth Bars to be done at an incorrect time resulting in a inaccurate value for the chart 



column where the subscription started.
◦ Small chart drawing performance improvement.
◦ Implemented additional fixes for OpenGL. All known outstanding issues are now resolved. 
◦ The Chart >> Chart Settings >> Market Depth Combine Increment In Ticks is ignored when it 

is set to 1. This does have a limitation where when you are using a nonstandard Tick Size, that there 
will not be any market depth combining but this is a necessary performance improvement in case 
this is set to 1. This change is only temporary until we determine a solution to when this setting is 
mistakenly set to 1 and combining is not needed. 

◦ Implemented the new Setting Global Settings >> Tool Settings >> Drawing Selection Margin in 
Pixels. This controls the margin from Chart Drawing lines which you can click within, when 
selecting a Chart Drawing. For example, if this is set to 12, then you can click 12 pixels away from 
the edge of a line to select it. This setting is multiplied by the Small Pixel Amount Scaling Factor 
in Global Settings >> General Settings. 

•

• 1986 Release Date: 2019-9-6
[Link] - [Top]

◦ Removed support for CTS Hardware ID check when using the CTS Trading service. This may 
prevent CTS users from using Sierra Chart and the CTS T4 trading software at the same time on the 
same computer. If you are prevented from using both at the same time, this is a CTS restriction. 
This hardware ID check was removed because it is part of the process of simplifying the interface 
Sierra Chart has to the operating system and consolidating operating system code into core 
locations, in order to make porting to another operating system possible and it also reduces the risk 
of any potential startup issues by removing specialized functions which were used in the hardware 
ID check. 

◦ Corrected a problem with the Bid and Ask Depth Bars study when the symbol uses a Price 
Multiplier which is the case with the SC Order Routing service.

◦ Added support for compact JSON market data encoding for the Transact trading service websocket 
connection. This will reduce or eliminate lagging data and also solves a problem with corrupted 
websocket frames with the binary encoded method, previously used, resulting in lost connections. 

◦ Separated the Trade Orders, Positions and Balance window into three separate independent 
windows. These are all listed on the Trade menu. All of these windows are efficiently implemented. 
The purpose of this is to allow you to view each of these all at the same time. It also simplifies the 
internal management of them.

◦ When using the order allocation to trade accounts functionality, Attached Orders are now supported 
and can be also sent to the other Trade Accounts specified. 

◦ Additional OpenGL bug fixes.
◦ Added new options in Global Settings >> Chart Trade Settings to control the fields displayed on 

working orders on a chart and Trading DOM. 
•

• 1981 Release Date: 2019-8-26
[Link] - [Top]

◦ Support for fragmented frames for the websocket processor in Sierra Chart. This may be needed for 
the Transact websocket connection.

◦ Added new Input for Market Depth Historical Graph to allow for Minimum and Maximum 
depths to be determined from all the bars, or just from the visible bars in the chart.

◦ New color settings in Global Settings >> Graphics Settings for the Control Bar. Upon updating, 
check the Control Bar: Button Default Background color to make sure it is what you require. 
Change the other Control Bar colors as you require.

•

• 1978 Release Date: 2019-8-21



[Link] - [Top]

◦ When using the CQG FIX Trading service, the Account Balance field Available Funds For New 
Positions is now set.

◦ There is no longer a dependency on the local computer clock for real-time CQG data time stamping. 
Some issues with CQG time stamping are now fully resolved. Millisecond time stamping support 
for market depth. There are many quotes in a CQG message, some of which have timestamps and 
some do not. When there is not one, we now always use the latest quote timestamp from a prior 
quote, as they occur within the message no matter what the datatype is.

•

• 1973 Release Date: 2019-8-11
[Link] - [Top]

◦ Implemented immediate displaying of dialog windows to work around an operating system level 
problem where when opening a dialog window like Global Settings >> General Trade Settings 
the dialog window may not display. However, this causes though the dialog windows to be located 
at the top left of the parent window, rather than centered. Hopefully, this is not going to cause a 
problem for most of you. This change was critical because we have seen increasing number of 
reports of the operating system not displaying dialog windows. We expect by the end of the first 
quarter of 2020 all of the dialog windows to be replaced with a new implementation completely 
developed by Sierra Chart.

◦ New ACSIL functions added: sc.StartChartReplay(), sc.StopChartReplay(), sc.PauseChartReplay(), 
sc.ResumeChartReplay(), sc.ChangeChartReplaySpeed(), sc.GetStudyProfileInformation(), 
sc.GetStudySubgraphColors(), sc.SetStudySubgraphColors(), sc.ApplyStudyCollection(), 
sc.IsChartZoomInStateActive(), sc.GetTradeStatisticsForSymbolV2() 

◦ Additional updates to the TPO Profile Chart study to display TPO profile values for each profile.
◦ Corrected a problem with subscribing to Transact symbols when using the new Transact websocket 

connection, when there are some lowercase letters in symbol which prevented the symbol from 
being subscribed to. 

◦ Corrected a problem when using both the Denali Exchange Data Feed, and the Sierra Chart 
Exchange Data Feed at the same time and when the Denali Data Feed did not have any exchanges 
activated which prevented the market data requests from going to the right service.

◦ Market depth data with just one level is now processed by the Bid and Ask Depth Bars study.
◦ New setting: Chart >> Chart Settings >> Market Depth >> Number of Levels for Bid/Ask 

Depth Calculations. This is used to control the number of levels used in the calculations for the 
Bid and Ask Depth Bars study. 

◦ Improvements, with the handling of extended market depth data with Sierra Chart data feeds, for 
levels near the limit of 500 or at the limit of the number of levels specified in Global Settings >> 
Data/Trade Service Settings >> SC Server Settings >> Max Depth Levels.

◦ The new implementation of Sierra Chart timers has been disabled in an earlier release for the time 
being until we have more time to work on that later. 

•

• 1959 Release Date: 2019-07-26
[Link] - [Top]

◦ Corrected a problem in the chart Trades list where regardless of how Chart >> Chart Settings >> 
Trading >> Use Symbol Commission Setting in Trades List and Statistics Calculations was set, 
the Round Turn Commission was always used in the calculations if it was set on the Symbol in the 
Global Symbol Settings.

◦ In the case of when using CQG, there has been a change where the calculations for market depth 
pulling and stacking and the totaling of the Bid market depth quantities and the Ask market depth 
quantities on a market depth update are done after all of the incremental depth updates are processed 
in a batch as they are given from the data feed. Instead of after each one because the incremental 



updates will create an invalid order book until they are all fully processed in a batch. This is the 
only correct way to do this and is an essential performance improvement as well. Otherwise, there 
can be quantity imbalances between the Bid and Ask side until they are all done. It also needs to be 
understood, with the advanced market depth data processing that Sierra Chart now has, the highest 
accuracy of market depth data processing and presentation will only be with the Sierra Chart 
Exchange Data Feed or the new Denali Exchange Data Feed (a lower cost data feed) in regards to 
the CME markets because these feeds, utilize direct CME multicast feed connections and everything 
is perfectly implemented right from the source. Also unlike the CQG websocket data feed, these 
data feeds use a very efficient protocol and are processed on a background thread within Sierra 
Chart.

◦ For the Transact trading service, added support for not connecting to the trading orders connection 
so that market data can be used independently. When Transact makes the trading connection 
available, the trading connection will automatically work. 

◦ New TPO Profile Study Inputs to display the TPO fields of data which are displayed in the Chart 
Values window, above or below TPO profiles.

◦ When using the Futures Trading Evaluator service, the Trade >> Trade Activity Log >> Edit >> 
Filter Initial Fills Part of Existing Position, is always considered to be enabled regardless of 
whether it is enabled or not on the menu. This is so that the first fill in the internal Trades list of the 
Trade Activity Log is always properly aligned to the start of a Position.

◦ Added new studies:
▪ Normalized Volume
▪ Rate of Change Oscillator Type I
▪ Rate of Change Oscillator Type II
▪ DeMarker Oscillator Type I
▪ DeMarker Oscillator Type II

◦ Second revision: We have completed and released the implementation of Sierra Charts own timer 
functionality. Completely replacing operating system timers used in Sierra Chart. This is managed 
in a super reliable way on a dedicated thread that only takes typically about 100 µs of processing 
time per second. This is a significant performance improvement. It should also reduce the incident 
rate, although low, of users of sometimes not being able to see dialog windows when opening them. 
Since there are no longer windows created in the background for timers and therefore this reduces 
the windows resources used in the operating system. You can see the reduction of window objects 
by looking in the Windows Task Manager Processes tab for the SierraChart.exe process. The 
USER Objects field, which may have to be added, will be lower. 

•

• 1957 Release Date: 2019-07-23
[Link] - [Top]

◦ Corrected a flat to flat Trade combining issue when transitioning from Long to Short Positions or 
Short to Long Positions. This issue arose in a recent release.

◦ Corrected a problem from the prior release where the Bid and Ask Depth Bars calculations were not 
being performed. This was a result of a small logic error, when performing validation of having 
complete market depth data before the calculations. 

◦ Update to Market Depth Historical Graph where bars that do not have any new data (due to 
disconnected from data feed) will not automatically fill in and display the last known depth. To fill 
in the missing data, set the option for Extend Last Known Depth to Yes.

•

• 1954 Release Date: 2019-07-21
[Link] - [Top]

◦ New Triggered Limit with Chase functionality order type added.
◦ Corrected a problem where when using a Triggered Limit order as an attached order the Target 

order was still remaining as a pending child client even though the parent order filled. This 
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prevented the order from ever becoming active.
◦ Additional improvements with millisecond timestamp support for market depth data. 

•

• 1953 Release Date: 2019-07-19
[Link] - [Top]

◦ The new Adjust Interval (MS) setting on the Scale Window has been implemented for a Constant 
Range Scale. It sets a fixed amount of time for the amount of time to take to adjust the scale to its 
new position, measured in milliseconds. The speed at which the scale moves will depend on how far 
the scale needs to be adjusted. In other words, the time is constant, but the speed is variable.

◦ Corrected some issues with keyboard shortcuts from version 1945.
◦ With the Symbol Settings changes effective with version 1920, we have realized that when 

preserving the existing user set Symbol Settings by placing them into a separate file, that 
inadvertently some settings which were not user set were determined to be user set. This was due to 
a difference between the stored Symbol Settings on a users installation of Sierra Chart and what the 
server has, resulting in various incorrect user set settings which can alter critical defaults for Symbol 
Settings. These incorrect settings can affect routing of market data requests. In most cases this is not 
an issue but there are some issues. 

What we have done to solve this is that when you update to version 1953 or any version after, there 
is a one time rename of all custom symbol settings files. All existing custom symbol settings files 
will be renamed to have the prefix "version1952.". If you have a lot of custom changes to Symbol 
Settings or new symbols you have added, it is necessary to go through those files (example: 
version1952.CustomSymbolSettings.scdataallservices.xml) in the SymbolSettings subfolder and 
extract the settings that you need and put them in a new file named CustomSymbolSettings.[service 
code].xml where service code is the actual service code in the renamed file name. This must be done 
while Sierra Chart is not running. 

You will also need to make sure that Global Settings >> Symbol Settings >> Use Custom Symbol 
Settings Values is enabled.

•

• 1949 Release Date: 2019-07-14
[Link] - [Top]

◦ Keyboard shortcuts are now fully implemented within Sierra Chart rather than relying upon 
operating system functionality. This should eliminate problems related to keyboard shortcuts that 
some users have occasionally where they are not functioning. 

◦ Added support for OpenGL for improved graphics performance. This is still a beta and can cause 
stability problems and not all graphics output will be rendered correctly. This is still a work in 
progress.

◦ Added support for millisecond time stamping for market depth data. This ensures accurate matching 
of market depth data to chart bars of a short duration and around the edge times of chart bars when 
using the Market Depth Historical Graph study. 

This also ensures precise and fluid replay of market depth data. Millisecond support is only 
supported on some Sierra Chart servers at this time. All servers will be updated by July 21 assuming 
no technical issues. Additionally millisecond support for market depth data is only supported and is 
only assured to be accurate when using Sierra Chart provided data feeds. This includes the Sierra 
Chart Exchange Data Feed, Denali Exchange Data Feed, the Sierra Chart Forex/CFD data feed, 
and crypto currency data feeds. No other data feeds are supported for this functionality.

◦ The calculations necessary for the Bid and Ask Depth Bars study is now done at a low level. Time 
and Sales data is no longer used. There are now 100% accurate generated Open, High, Low, Close 
bars for this study. And all of the recorded market depth data is now persistent when Sierra Chart is 
restarted and when a chart is reloaded. However the greatest accuracy will only be provided when 

https://en.wikipedia.org/wiki/OpenGL


using the Sierra Chart Exchange Data Feed or the Denali Exchange Data Feed.
◦ In the case of the DTC server in Sierra Chart, to take advantage of the millisecond market depth 

time stamping, it is necessary to set LogonRequest.Integer_1 to 0x80 when logging into the DTC 
Server. This should be combined with a bitwise or operator with any other flags set into Integer_1. 
The new message structure is s_MarketDepthUpdateLevelFloatWithMilliseconds.

•

• 1941 Release Date: 2019-06-26
[Link] - [Top]

◦ Significant performance improvements with Symbol Alert evaluation especially when the Number 
of stored Time and Sales records is high.

◦ Additional development related to the Transact websocket API interface. We expect to complete 
testing this week and release trading support.

◦ Corrected a problem during a chart replay when using the Combine Trades into Original 
Summary Trade option in the Chart Settings where some trades would not be included in the chart 
during a replay. This can be observed because the volume is a little less per bar. This is now 
resolved. 

•

• 1938 Release Date: 2019-06-20
[Link] - [Top]

◦ Added the ability to highlight the Best Bid and Best Ask within the Recent Bid and Recent Ask 
columns. The settings for these are under Global Settings >> Graphics Settings - Global (or Chart 
>> Graphics Settings) as the following:
▪ Chart DOM Recent Bid Best Bid Background
▪ Chart DOM Recent Ask Best Ask Background
▪ Trade DOM Recent Bid Best Bid Background
▪ Trade DOM Recent Ask Best Ask Background

◦

To display these backgrounds on the Chart DOM or Trade DOM, select the Enable option for the 
backgrounds. 

◦ New options within the Market Depth Historical Graph to define the Range Coloring based on 
Actual Values rather than percentages.

◦ Effective with version 1934, support for direct use of the old Barchart Data Service has been 
removed. The protocol for that service is very old and inefficient. Historical data delivery is slow 
and interrupts the main thread. If you are using that service, you need to change to the Sierra Chart 
Exchange Data Feed instead or stay on an older version indefinitely. 

◦ Resolved a problem with the profit trailing functionality for the Global Profit Management feature 
where the trailing would not take place if the increase in the daily net profit at once was in a smaller 
increment than the amount After Trigger When Daily Net Profit Increases By setting.

◦ Resolved an issue with both the Interactive Brokers and CQG trading services where when all of the 
Trade Accounts associated with the connection to the Trading service have no Trade Positions and 
there were prior Positions in Sierra Chart which later were closed out when Sierra Chart was not 
running, they would continue to be displayed. This is resolved. If you are using either of these 
Trading services you need to update to this version or later. 

◦ Made the Alert Manager window more compact and the different tabs can be selected through menu 
commands now which also have associated keyboard shortcuts. Added a new option to Global 
Settings >> General Settings >> Alerts to cause an alert message to also be added to the compact 
pop-up alert window. 

◦ Added new ACSIL functions: sc.GetStudySubgraphDrawStyle, sc.SetTradeWindowTextTag, 
sc.GetStudyLineUntilFutureIntersectionByIndex, sc.GetTradingKeyboardShortcutsEnableState, 
sc.SetTradingKeyboardShortcutsEnableState, sc.GetFlatToFlatTradeListSize, 
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sc.GetFlatToFlatTradeListEntry
◦ Added support for the new Transact trading service websocket connection. Currently only market 

data support can be used. Trading support is not yet complete and order entry will be blocked. This 
new service can be selected through Global Settings >> Data/Trade Service Settings >> Service. 
The name is Transact Trading WS. Once trading support is complete, this will become the default 
service for Transact users. Currently the service cannot be used by users who have Sierra Chart 
accounts provided through Transact because the service cannot be changed in that case.

•

• 1926 Release Date: 2019-05-28
[Link] - [Top]

◦ Added support for Last In First Out order fill matching. When using this matching method, this is 
less efficient than first in first out.

◦ The icons for tool related Control Bar buttons have been replaced with text due to the fact that these 
graphics look too small on high resolution monitors like 4K monitors. The icon bitmap files are still 
provided with Sierra Chart and can be selected for those buttons by changing the image in the 
Control Bar Button Properties. These image files have the naming format Button_#. You can view 
what the actual content of the image file is through the Windows Explorer. They are in the subfolder 
\Graphics\Buttons in the Sierra Chart installation folder.

◦ Corrected a problem from a recent release where the response for order cancellations when using 
the Transact trading service were not mapping to the corresponding active working order within 
Sierra Chart. Additionally, new order acknowledgments for orders entered within Sierra Chart also 
were not mapping to the corresponding working order within Sierra Chart when using the Transact 
Trading service. This is resolved.

•

• 1920 Release Date: 2019-05-21
[Link] - [Top]

◦ Updated the Market Depth Historical Graph Study to have the option of using Minimum Range 
Color values that will interpolate the particular color to use for a depth value between the Maximum 
and the Minimum Range Color settings.

◦ In the case of when using the Sierra Chart Order Routing Service, if there is any rejection of an 
order modification or cancellation due to the trading server not having a connection to the TT 
server, there is an automatic reconnection to the next available server.

◦ In the case of when using the Sierra Chart Order Routing Service, if there is any reconnection to the 
trading server for any reason, the market data feed will continue to provide market data even when 
there is a connection to the next available server. So the market data feed, will remain constant and 
not be interrupted. This is a feature that is not available with any other service other than LMAX.

◦ Completed implementation of new Symbol Settings changes. For complete details, refer to this 
posting. Users set changes to the default Symbol Settings are preserved upon updating although the 
posting says this is not the case, but this will be the case.

◦ Efficiency improvements with the recording of market depth data and relaying it to sub instances. 
All of this happens on a background thread when using the Sierra Chart Exchange Data Feed and 
other Sierra Chart market data services.

◦ Improved drawing tool performance.
•

• 1918 Release Date: 2019-05-12
[Link] - [Top]

◦ New ACSIL functions added: sc.GetBidMarketDepthNumberOfLevelsForSymbol, 
sc.GetAskMarketDepthNumberOfLevelsForSymbol, 
sc.GetBidMarketDepthEntryAtLevelForSymbol, sc.GetAskMarketDepthEntryAtLevelForSymbol, 
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sc.GetChartStudyInputString, sc.SetChartStudyInputString.
◦ New Symbol Settings dialog. This is to support the new enhanced Symbol Settings functionality 

being worked on currently. Part of this functionality is to separate user modifications of symbol 
settings from the symbol settings from the server so the user settings never get overwritten. This 
development is still in progress.

•

• 1917 Release Date: 2019-05-09
[Link] - [Top]

◦ Removed support for Advanced Custom Studies compiled for version 1224 and earlier. These will 
need to be recompiled on this version or higher to use this version or higher. 

◦ Can use absolute price values for the first offset for Attached Orders, rather than just an offset value. 
This is supported through the Offset Type setting on the Targets tab of the Trade Window.

◦ New Global Symbol Setting to specify dates to exclude from chart. 
◦ New scroll wheel options have been added to General Settings supporting scrolling of the vertical 

price scale in a chart by your computers scroll wheel.
◦ Added triple redundancy for server connections for the SC Order routing service. This means there 

are now a total of three servers that can be accessed in case one is unavailable. Additionally, if an 
order is rejected because an order routing server does not have a connection to the TT FIX server, 
which is very unlikely, Sierra Chart will now automatically reconnect to the next available server. 
This ensures maximum reliability. However, in this last case, you will have to resubmit the order. 
Additionally, the TT FIX servers that Sierra Chart order routing servers connect to, also have full 
redundancy with a backup server that is automatically accessed in case the primary is unavailable.

•

• 1915 Release Date: 2019-05-01
[Link] - [Top]

◦ Continued small fixes and improvements with the new tab controls for main window Child windows 
and Chartbooks.

◦ Added Gann HiLo Activator study.
◦ Added support for all data/trade services for the Edit >> Translate Symbols to Current Service 

command. This will automatically translate the symbols in the open Charts and Quote Boards which 
are formatted for a different data/trading service to the format required for the data/trading service 
Sierra Chart is set to currently.

◦ Updated the Trading: Spread Order Entry study to be able to support working with market data 
that requires a price multiplier. One of these cases would be the Sierra Chart order routing service 
that uses TT for order routing. Previous to this version this trading study is not going to do the 
spread calculations properly in this case. This is now resolved as of this version.

•

• 1912 Release Date: 2019-04-26
[Link] - [Top]

◦ Bid size and ask size volume bar sizes for the market data columns on a Chart/Trade DOM are 
relative to both the bid and ask size columns together. The same now also applies to the market 
depth pulling and stacking columns. 

◦ In Graphics Settings there is now the ability to enable and disable the Last Trade Price Box. 
◦ Additional improvements to the new child window and Chartbook tab controls. The color settings 

now are supported. Double-click on a tab is supported to maximize a window. And there are now 
arrow buttons to move the tabs left and right. 

◦ Implemented support for Interactive Scaling on left side chart scale. This still needs more work for 
support with the main price graph. 

◦ Resolved issues with the reset of the Recent Bid Volume and Ask Volume market data columns 



when using a timeout setting. 
◦ Changes to initial fill filtering for a trade list (used for trade statistics and trades list) for simulated 

trading and Sierra Chart order routing services to allow the first fill to be a reversal fill that initiates 
a new position.

•

• 1906 Release Date: 2019-04-18
[Link] - [Top]

◦ Corrected a scenario where there could be an unexpected reset of the Recent Bid Volume and Ask 
Volume for a price level. An explanation of the basic scenario is where when the market has traded 
on the bid side at a particular price and stays there without any further trading for an extended time 
like 30 seconds, then the market trades at the next higher price and then back to the prior price 
within a single second, when it trades back to the prior price on the bid side, the Recent Bid Volume 
would have been reset because there was no trading therefore 31 seconds. This is resolved in 
version 1906.

◦ Corrected a problem where when historical market depth data files are loaded in a chart like when 
using the Market Depth Historical Graph study, there can be a scenario where there is a continuous 
reading of the most recent data in the latest file loaded causing an endless loop. This is not a 
common scenario but sometimes it has been reported to occur around the market opening. This is 
now resolved.

◦ Continued improvements with New Chartbook and main window child tabs.
•

• 1903 Release Date: 2019-04-17
[Link] - [Top]

◦ A future intersection line can now always be set to extend to the end of the chart and can also be a 
transparent drawn range rather than just a single line. This is supported by the Volume at Price 
Threshold Alert V2 study and by the ACSIL function: sc.AddLineUntilFutureIntersectionEx(const 
n_ACSIL::s_LineUntilFutureIntersection& LineUntilFutureIntersection).

◦ New Chartbook and main window child tabs. There are still some outstanding issues with this new 
feature that will be resolved in the next release.

◦ Corrected a problem from version 1898 with the Trade Activity Log where when a chart initiates a 
trade activity clear operation for the Symbol and Trade Account of the chart, the chart will get 
notified. This should not happen. This should not cause a problem but should not occur either.

•

• 1898 Release Date: 2019-04-10
[Link] - [Top]

◦ Corrected an issue with the new Trade Activity Log where the trade activity will log itself would 
not update after a clear operation initiated from a chart.

◦ Implemented resolution to a scenario where a delayed order modification quantity was not being 
used by a trail order modification which could result in an Attached Order not being increased from 
multiple parent fills to the full parent order quantity.

◦ Delayed order modifications are now immediately performed as soon as the prior pending operation 
on the order has completed.

◦ Corrected an issue from a recent release where the Position Average Price incrementally calculated 
from external service order fills, was not accurate upon a reconnection to the data feed. This 
affected the CQG trading service.

◦ Implemented support for a backup server in the Service Settings for the Sierra Chart Order Routing 
Service. If you are using this service, set Global Settings >> Data/Trade Service Settings >> 
Service Setting >> Backup Server to Server 4. 

•



• 1892 Release Date: 2019-03-29
[Link] - [Top]

◦ Updated Volume by Price study to allow the adjustment of the Width values for the outlines. This 
affects all Drawing Methods and is controlled separately for Primary and Evening sessions.

◦ Added HL Volatility study.
◦ Added option for how to display Percentages (as 2 decimal places with percent sign, or using Value 

Format setting) in the Numbers Bars Calculated Values studies.
◦ Added support for using additional order types from ACSIL including using them as Attached 

Orders.
◦ New TPO Profile Chart calculations displayed in the Chart Values Windows.
◦ Trade Activity Log performance improvements. Refer to this support board thread for further 

details. To view data on the Statistics, Trades, Period Stats tabs, it is necessary to first select the 
Trade Activity tab from the menu at the top. In the list box at the top left, select either Fills or All 
Activity to display the fills on the Trade Activity tab and then press the Apply button. If there are 
no fills displayed on the Trade Activity tabs, then the Statistics, Trades, Period Stats tabs will 
display zeros or be blank.

◦ Keyboard shortcut and control bar button support for Flatten Only and Send Attached Orders by 
Position.

◦ Support for the new Sierra Chart Order Routing Service. 
◦ Various other lower level development. 

•

*Last modified Thursday, 25th April, 2024.
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This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 1881 Release Date: 2019-03-04
[Link] - [Top]

◦ Implemented order fill filtering for the Trades list used by the Trade Statistics, Trades and Period 
Stats tabs of the Trade Activity Log, so the first fill loaded is aligned to the beginning of a new 
position to generate consistently accurate trading statistics. This only applies to simulated trading, 
the Sierra Chart futures order routing service, and the Sierra Chart simulated futures trading service.

◦ Updated Percent Change Since Open study to set the default of the Multiplier input to 100. When 
this value is set to 100, the display of the data is in proper percentage difference format.

◦ Updated Percent Change Since Previous Close study to multiply the data by 100. This allows the 
display of the data to be in proper percentage difference format.

◦ Improvements related to filling orders from estimated position in queue to ensure there are no 
unexpected conditions for filling an order and to ensure there is no negative queue position.

•

• 1880 Release Date: 2019-02-26
[Link] - [Top]

◦ Updated the coloring methodology for the Market Depth Historical Graph so the full range of 
each color will be used and each color will use the Minimum Volume Intensity Percent within its 
own range.

◦ Corrected an issue from a recent prerelease with the main instance of Sierra Chart freezing under 
certain conditions when running a sub instance related to the sending of trade orders to the sub 
instance.

◦ Added new display options for Trading: Profit/Loss Text study.
◦ New ACSIL function sc.EvaluateGivenAlertConditionFormulaAsDouble to evaluate a given alert 

formula and return the actual resulting value.
•

• 1877 Release Date: 2019-02-20
[Link] - [Top]

◦ New ACSIL function sc.EvaluateGivenAlertConditionFormulaAsBoolean to evaluate a given alert 
formula. 

◦ Corrected a problem from a significantly older version where the reading of the old chart drawing 
data structure in a Chartbook from versions dating back earlier than March 2017 was not being 
skipped over properly preventing the Chartbook from being fully read. When opening an old 
Chartbook from versions earlier than approximately version 1531, chart drawings will not be read. 
Update to this version, to be able to open Chartbooks from versions earlier than version 1531. 

And to be able to get the chart drawings also loaded with the Chartbook, the solution is to install 
version 1531 and open the older version Chartbook, save the Chartbook and then the Chartbook can 
be opened in version 1877 and higher. 

•

• 1875 Release Date: 2019-02-14
[Link] - [Top]

◦ Corrected a problem affecting versions 1870 through 1874 which could after a certain period of 
time because a deadlock in Sierra Chart causing it to freeze with 0% CPU usage.

◦ Implemented initial order fill filtering for the Trades list in a chart (which is used for calculations 



like the Daily Profit/Loss, trade statistics, Position quantity for simulated trading, historical order fill 
display on the chart, and other related values), where the first fill loaded must be at the start of a new 
Position. Otherwise, the fill will be filtered. This ensures that the Position quantity value which is 
generated from the Trades list, and the trade statistics are properly aligned to the start of a new 
Position in order to provide consistently accurate values. However, this feature can only work 
reliably for simulated trading (when Trade >> Trade Simulation Mode On is enabled, the Futures 
Trading Evaluator service, and the new upcoming Sierra Chart order routing service. It cannot work 
reliably with any other external trading service. Also it can only work for order fills processed for 
these particular services and Trade Simulation Mode, effective with this version and higher. Update: 
This functionality needs additional work and will be fully implemented in version 1876.

◦ Corrected an issue with the formatting of the option symbols when using Get Options in the Find 
Symbol window with Interactive Brokers. 

◦ Corrected an issue with the formatting of the data with Edit >> Copy Chart Values. 
•

• 1873 Release Date: 2019-02-08
[Link] - [Top]

◦ Corrected problem with parsing of JSON data with the BitMex service which would lead to JSON 
parse failures in some cases. This issue arose in recent versions. It related to an updated JSON 
parser we began to use.

•

• 1871 Release Date: 2019-02-08
[Link] - [Top]

◦ Corrected a problem in 1870 where support for estimated position in queue during chart replays is 
apparently causing orders to fill unexpectedly. Support for estimated position in queue during chart 
replays has been disabled in 1871 since it is a new feature that has not yet been tested but was not 
expected to cause a problem either.

◦ Added support for peak and valley lines on the Volume by Price study when used with the TPO 
Profile chart study. 

◦ Additional coloring options for Market Depth Historical Graph study with 4 Ask colors and 4 Bid 
colors and the ability to define the percentage levels at which the colors will change.

◦ Changes to Recent Bid/Ask data columns in DOMs - Connected functionality for Reset Recent Bid/
Ask on Bid/Ask Change with Reset Recent Bid/Ask Timeout so that the Recent Bid/Ask will not 
reset on a Bid/Ask change unless the time listed has passed; Changed background coloring for Last 
Traded Bid/Ask Background to display both Bid and Ask background.

◦ Renamed the ACSIL functions sc.GetStudyPersistent*FromChart to 
sc.GetPersistent*FromChartStudy. 

•

• 1866 Release Date: 2019-01-31
[Link] - [Top]

◦ Updated Kurtosis study to give results that match the correct mathematics.
◦ Updating Trading Technologies service integration to support their REST API. This development is 

still in progress and not complete.
◦ Resolved corruption problem when using new ACSIL spreadsheet functions with the remote build 

compiler which was causing an exception. It is necessary to update to this version and rebuild the 
code to avoid any further issues.

◦ Resolved corruption problem when using the ACSIL functions SetPersistentSCDateTime, 
SetPersistentSCDateTimeForChartStudy in source code compiled with the remote build compiler. It 
is necessary to update to this version and rebuild the code to avoid any further issues.

•



• 1864 Release Date: 2019-01-23
[Link] - [Top]

◦ Resolved a problem with the Global Profit/Loss Management where not all of the charts were being 
tracked in the profit/loss calculation. This issue arose related when some additional values four 
tracking the profit/loss among multiple symbols were added.

◦ Added support for Chartbook Groups.
◦ The required width for the values scale for chart studies is now fully included in both the right and 

left side scale areas on the chart. Additionally, an option is going to be added to chart studies to 
control whether the study will have any effect on the scale width calculation.

◦ Starting with version 1863 and higher, even when there is a multiple chart synchronized replay, the 
studies are called/calculated whenever the High, Low, or Last prices of the current bar changes or 
there is a new bar added to the chart during the processing of the data records in the Intraday chart 
data file. This ensures consistency with multiple chart back tests no matter what the replay speed is.

•

• 1860 Release Date: 2019-01-13
[Link] - [Top]

◦ The problem where an order goes into a canceled state after a failed modification or a failed 
cancellation, is now resolved with BitMex in version 1857.

◦ Low-level network socket core performance improvements.
◦ Corrected a recent issue involving the selection of manually drawn volume profiles which could 

also affect the selection of other types of chart drawings.
◦ Added support to enter an identical order entered from a chart or Trade DOM or the Trade Window 

to one or more additional Trade Accounts. This feature requires version 1860 or higher and should 
not be used in an earlier version because it is not properly supported in earlier versions even though 
the user interface for it exists. This feature is accessed through the Menu button on the Trade 
Window and then through Settings >> Order Allocation to Trade Accounts. This feature 
currently only works in Trade Simulation Mode for safety reasons. It needs to be tested first in 
Trade Simulation Mode. Order confirmations are always enabled when submitting an order with this 
functionality enabled.

◦ Various improvements to the Manage Chart Drawings window.
◦ Added support for the display of 1/8 of 1/32 fractions. These are now used with ZT futures. 
◦ Added option to limit the number of levels displayed in the Market Depth Historical Graph study.

•

• 1852 Release Date: 2018-12-18
[Link] - [Top]

◦ Added new Simple Alert base graph variable BARENDDATETIME that gives the ending time of 
a bar.

◦ Added new options to Market Depth Historical Graph study. A new option to allow for selection of 
Maximum Depth or Last Depth for the data displayed after the Last bar. Also, added options for 
how the quantity is displayed to allow for the ability to only display the quantities after the last bar. 
Also added a new Input to allow for entry of a Percentage of Maximum Depth below which the data 
is not displayed.

◦ Added new ACSIL functions: sc.SetAttachedOrders(const s_SCNewOrder& 
AttachedOrdersConfiguration), sc.GetLineNumberOfSelectedUserDrawnDrawing(), 
sc.MakeHTTPPOSTRequest(const SCString& URL, const char* POSTData).

◦ Two new studies available: KDJ and Greatest Swing Value.
◦ Added options in Global Settings >> Graphics Settings to set the colors for the volume bars 

displayed in the Chart/Trade DOMs, individually for each column type.
◦ Increased the throughput of the network socket core within Sierra Chart. This really is only 



applicable when Sierra Chart is sending large amounts of data through its DTC server.
◦ Custom calculated symbol support. Refer to Custom Calculated Symbols documentation.
◦ Added new Moving Average-Time Period study where the length is controlled by a time period 

specification rather than a number of bars. Zero values are skipped in the calculation.
◦ Corrected a problem where a scrollbar was not displayed on detached charts and another case where 

a scrollbar was being displayed on a Trading DOM window. 
•

• 1847 Release Date: 2018-11-25
[Link] - [Top]

◦ Added new UDP server commands to release and load custom DLL files.
◦ Added alternative replacement for remote chart data files. Documentation will be added shortly.
◦ Continued improvements with the Trades list and Trades Statistics in the Trade Activity Log.
◦ Corrected a problem with copying of selected lines on the Trades tab of the Trade Activity Log.
◦ Updated Rithmic bridge program to use new connect point for the market data server.
◦ Changed the ACSIL function sc.GetSpreadsheetSheetHandleByName to include the new parameter: 

CreateSheetIfNotExist. If you are using this function in an ACSIL study, it is mandatory that you 
rebuild the custom study when using this version or higher, otherwise there will be unstable 
behavior.

◦ Low-level improvements with the network socket core.
◦ New order types added: Triggered Stop, Stop-Limit Client-side managed.
◦ Interactive Brokers options chains support through the File >> Find Symbol window. This is still in 

development and only works with some symbols at this time.
◦ Added new Sheet cells when using the Spreadsheet System for Trading study: All Symbols Daily 

Net Profit/Loss, All Symbols Cumulative Net Profit/Loss.
•

• 1837 Release Date: 2018-11-08
[Link] - [Top]

◦ Fixed issue with trade orders list when sorting by symbol that could lead to a potential exception 
and also corrected an efficiency issue related to symbol settings which could slow the display of 
data on the Trade Orders window and Trade Activity logs.

◦ Greatly improved Custom study DLL management. There will no longer be permission denied 
errors when using external build tools. There is no longer a need to use: sc.FreeDLL. There are new 
commands on Analysis >> Build Custom Studies DLL >> Build to release all DLLs and to allow 
the loading again to support using external custom study build tools. These changes were necessary 
to maintain high performance with custom studies by not automatically loading and releasing the 
DLL at every study calculation and also eliminated a memory leak which exists on Windows 10 in 
some cases related to this. Instead a DLL is only released and reloaded as necessary to allow 
changes to the DLL executable.

◦ Improvements to Trades list tab in the Trade Activity Log. A Flat to Flat display is now supported 
which can be enabled through the Edit menu on the Trade Activity Log.

◦ Volume Profile and TPO profile performance improvements. This is most significant when there are 
a large number of profiles on the chart.

◦ Corrected an issue in 1836 where Volume Profiles are TPO profiles may disappear from the chart 
when opening the Chart Studies window or the Study Settings window.

◦ Corrected an issue that arose in the last couple of months, where after modifying a drawn Volume 
Profile directly on the chart, it may not have been possible to click on the drawing again until the 
chart was redrawn.

•

• 1833 Release Date: 2018-10-30
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[Link] - [Top]

◦ Removed the FXCM FIX Trading service from being used by end users. This is not meant for end-
user use any longer. If you require this connection, you need to continue to use an older version and 
we strongly recommend that you use the new connection method explained on the FXCM Trading 
page.

◦ Added the ability on the Trade Activity Log to combine individual trades into a single summary Flat 
to Flat trade. The command for this is on the Edit menu of the Trade Activity Log.

◦ Other Trades List and Trade Statistics improvements including adding new Flat to Flat data fields.
◦ Corrected a move stop to breakeven issue where when using the option to trigger based on an OCO 

group, this could lead to an abnormal shutdown of Sierra Chart due to a null pointer exception.
◦ Corrected a problem with the move stop to breakeven reference price when using a single stop order 

and scaling in, where the reference price would not change significantly from the original parent 
order price. This issue arose after correcting an issue with the move to breakeven reference price 
calculation when there are multiple linked stop orders.

◦ Support for remote chart data files has been removed in this version and some recent versions. For 
further information, refer to this support board thread. An alternative superior solution is in 
development and should be out no later than the middle of November 2018. If you use remote chart 
data files, you should not update to the newer versions of Sierra Chart until this alternative 
functionality is out. If you do, the remote chart data file functionality will not work and the chart 
data file will instead be referenced from the Data folder of the instance the chart is in.

•

• 1828 Release Date: 2018-10-24
[Link] - [Top]

◦ Added commands to clear Total Traded Volume above or below price on the Chart/Trade DOM.
◦ Corrected a problem where the filled orders displayed on the chart would show the profit/loss for 

entry fills but not exit fills.
◦ Implemented several reliable Open Position Average Calculation methods. These can be set through 

Chart >> Chart Settings >> Advanced Settings 3. The option for using Flat to Flat for the Trade 
Position line has now been removed from Chart Trade Settings. The new method for determining 
the Position Average price is very reliable and works under more conditions.

◦ Corrected a recent issue where sometimes when left clicking or right clicking on a Chart Drawing, a 
selection would not occur. Therefore, the Chart Drawing would either not get selected or the right-
click menu would not display the Chart Drawing related commands.

◦ Removed support for the Adjust Secondary option for Pitchfork drawings.
◦ Updated the Gain Capital service to use two digit years in the symbols. This process is fully 

automatic when updating to 1827 and higher. Nothing special needs to be done other than updating 
the Symbol Settings in case that does not happen automatically.

◦ New spreadsheet Functions added to ACSIL for getting and setting text strings and numbers when 
interacting with Spreadsheets.

◦ With the BitMex trading service, market orders which are closing a Position have a Close 
instruction set with them so they cannot open a new Position.

◦ Continued development related to the Trades list and Trade Statistics. 
•

• 1821 Release Date: 2018-10-12
[Link] - [Top]

◦ Corrected issue with Total Filled Quantity in the Trade Statistics. This was not calculated properly 
because it was being decremented in the case of sell fills and that should not have been the case.

◦ Continued improvements, and correcting of issues related to the Trades list and Trade Statistics 
development. Additionally new Flat to Flat fields will be added to the Trade Statistics.

◦ New ACSIL functions and variables including the following:
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▪ bool sc.OpenFile(const SCString& PathAndFileName, const int Mode, int& FileHandle);
▪ bool sc.ReadFile(const int FileHandle, char* Buffer, const int BytesToRead, unsigned int* 

p_BytesRead);
▪ bool sc.WriteFile(const int FileHandle, const char* Buffer, const int BytesToWrite, 

unsigned int* p_BytesWritten);
▪ bool sc.CloseFile(const int FileHandle);
▪ int sc.GetLastFileErrorCode(const int FileHandle);
▪ SCString GetLastFileErrorMessage(const int FileHandle);
▪ int AlertConditionEnabled
▪ int GetSessionTimesFromChart(const int ChartNumber, n_ACSIL::s_ChartSessionTimes& 

r_ChartSessionTimes);
•

• 1815 Release Date: 2018-10-03
[Link] - [Top]

◦ Extensive reimplementation of Trade list and Trade Statistics component. For complete details, 
refer to this Support Board posting.

◦ Two new options for TPO Profile Charts for Highlight Close in Profile and Highlight Close of 
Each New Sub Period within TPO Profile.

◦ New study - Price Momentum Oscillator.
◦ Fixed issue with held orders when using Send Attached Orders by Position or Price. These orders 

were not actually being held and therefore they were not functioning as intended.
◦ Corrected issue from recent release where depending upon where you left or right click on a Chart 

Drawing a selection may not have occurred. This is resolved.
◦ Implemented support for selecting vertical Chart Drawing lines related to the recent Chart Drawing 

improvements.
◦ Corrected potential deadlock issue with DTC server when receiving an order cancel/replace 

message.
◦ Corrected issue with control bar button state coloring when it is pushed in and has an image on it.
◦ In the ACSIL s_ACSTrade data structure the following members have been renamed: 

MaximumRunup >> OverallMaximumOpenPositionProfit, MaximumDrawdown >> 
OverallMaximumOpenPositionLoss. In the s_SCOrderFillData data structure the following member 
has been renamed: AverageFillPrice >> FillPrice.

◦ Various other lower level development. 
•

• 1808 Release Date: 2018-09-19
[Link] - [Top]

◦ New Input for Numbers Bars called Spacing Adjustment Value. This sets the amount of space 
between the Numbers Bars columns. By default it is set to the smallest setting (a value of 3).

◦ Proper implementation of chart drawings on a logarithmic scale. This includes Line, Ray, Extending 
Line, Arrow, Pitchfork drawings. Other drawing tools will be supported over time. It is possible to 
right-click on these drawings at any point to access the menu for them. It is also support the left 
click at any point along these drawings to select the drawing on a logarithmic scale.

◦ New Spreadsheet System for Trading Values now outputted to the associated Sheet. These include 
the most recent order entry and exit price and date-time.

◦ Corrected a problem related to the accumulation of floating-point error with Point and Figure chart 
bars, which would result in a extra box not appearing in some cases for some chart bars. This was 
not a common issue and would only occur rarely.

◦ Corrected a recent issue related to the Dot line style where the appearance was not as expected. In 
reality though the particular actual styling which was wanted and which was previously used is 
called Alternate by the Windows operating system. What was happening is that the actual true Dot 
style was being used but that was not the desired appearance.

https://www.sierrachart.com/SupportBoard.php?ThreadID=37139


•

• 1803 Release Date: 2018-09-10
[Link] - [Top]

◦ Added new study - Polarized Fractal Efficiency.
◦ Corrected a GDI object leak problem from recent version which over time would cause Sierra Chart 

to run more slowly and eventually could potentially cause display issues.
◦ Reorganized the internal handling of font sizes.
◦ Corrected an issue where when right clicking on an extending line drawing on a logarithmic scale 

chart, the line may not have been selected and the associated commands for it would not be listed on 
the menu.

◦ Began implementation of proper fitting drawing tool lines on a logarithmic scale chart. Additional 
work needs to be done to support extending lines and right clicking on these lines to access various 
drawing tool related commands.

•

• 1798 Release Date: 2018-09-06
[Link] - [Top]

◦ New Numbers Bars Calculated Values 2 study. This is an additional study to the Numbers Bars 
Calculated Values to allow for additional items to be displayed.

◦ Changed name of Forecast Oscillator to Chande Forecast Oscillator.
◦ Added options to Momentum study to allow for Difference or Quotient calculations. This sets the 

centerline to either 0 or 100.
◦ Added new study - Connie Brown's Composite Index.
◦ Added new study - Moving Average - Block.
◦ Corrected a problem where when a Realtime Price Multiplier is required for the symbol, for 

example in the case of CTS, and there is more than one OCO group used with Attached Orders, the 
price calculation for Attached Orders for OCO Groups after 1 was based on an incorrect price 
adjustment. This arose in a recent release related to the recent trading optimizations being done.

◦ Corrected various small graphics related issues related to the recent graphics development.
•

• 1795 Release Date: 2018-09-01
[Link] - [Top]

◦ Definitively resolved the exception problem encountered in some cases when using the Spreadsheet 
study in recent versions. The problem was due to some small references being made to an object 
that was believed to be in a fixed location in memory, but that was not the case.

◦ Added websocket server capability to the DTC server in Sierra Chart. This allows it to be easily 
used by web browsers and languages like JavaScript. There is automatic detection of a websocket 
and the encoding is JSON Compact when using a websocket. 

◦ Changes to Drawing Tool Configuration/Properties dialogs to improve interface. Changes are 
ongoing and not yet finalized.

•

• 1794 Release Date: 2018-08-31
[Link] - [Top]

◦ Corrected a problem from the recent trading development, where when using an OCO order type 
where each order in the OCO group, has its own Attached Orders, when one side of the OCO order 
filled or was canceled, the other side was not getting canceled. This is now resolved.

◦ Reverted recent Spreadsheet development improvements due to an exception problem experienced 
by some users and would apparently also lead to Spreadsheet formula cells clearing unexpectedly. 



100% stability and perfection in Sierra Chart is critical to us, and this kind of problem is not 
acceptable and we do apologize for the issue and we are working hard on determining what the 
underlying cause is. If there are any further issues, do let us know so we can be aware of them and 
resolve them. Unfortunately none of these issues have shown up in any testing before the release 
and subsequent to that. Based on reports from users, version 1781 does not have these described 
issues. 

◦ Various other lower level development and improvements. 
•

• 1793 Release Date: 2018-08-24
[Link] - [Top]

◦ Continued trading related performance improvements. These performance improvements are a 
major step forward for Sierra Chart to support high-performance trading for both small and large 
scale trading (thousands of orders a second). Initial testing shows that order submission from the 
chart out to the network takes less than 20 microseconds.

◦ When there are multiple target orders and multiple linked stops at the same price, the move to 
breakeven calculation during a Scale In operation previously was only considering the quantity of 
the stop order which had its order quantity increased. Now it considers the order quantity of all of 
the linked stop orders, for a more precise move to breakeven calculation.

◦ Added new setting to Global Settings >> Symbol Settings to specify the global Trade Position 
Quantity Limit. 

◦ Lower-level graphics improvements and issues resolved related to recent graphics development. 
◦ Added new Trading: Position Average Price study.
◦ Corrected some minor issues with the Add Additional Symbol study.
◦ General performance improvements.
◦ A significant amount of trading related development has been done on this version and some testing 

has been completed and has all passed but more testing will be done. While we do not expect any 
issues, it is recommended to perform live trading only on the current release and not this particular 
prerelease, at this time. 

•

• 1789 Release Date: 2018-08-17
[Link] - [Top]

◦ New Text Color input for Large Volume Trade Indicator study to control the color of the text that is 
drawn with the study.

◦ New Subgraph called Sum of Alerts within the Color Bar Based on Alert Condition study that sums 
up the number of true alerts.

◦ The entire trading order storage and order look up functionality has been greatly improved 
performance wise and offers drastically improved performance for large order sets (>=1000). The 
performance benefits increase with the larger the number of orders Sierra Chart is tracking. So if it 
is tracking thousands or hundreds of thousands of orders, the performance improvement will be 
significant to major. For less than 100, the performance improvement is negligible. Additional 
improvements will be made in the coming weeks.

◦ Added support for BitMex server-side OCO and Bracket orders.
◦ Resolved small graphics issues arising in prior release. 

•

• 1787 Release Date: 2018-08-09
[Link] - [Top]

◦ Updated Renko Bar Predictor study to work properly when being used with Inverse Renko bars.
◦ Added support for downloading of historical orders fills from the BitMex crypto currency exchange.
◦ If the symbol settings for a symbol were not available when a chart is opened, when that chart is 



reloaded they will be reset to the symbol settings available, to ensure they are correct.
◦ General low-level trading improvements to support the futures trading evaluator, and general 

exchange functionality. There are numerous enhancements currently being worked on which will 
further reduce latency with order routing. It is already very fast for small sets of orders but for large-
scale processing, in the thousands of orders, the development we are doing will reduce latency. This 
development is also used for applications where Sierra Chart is used for common order routing with 
omnibus accounts to handle multiple users.

◦ Updated Numbers Bars and Color Bar Based on Alert Condition studies to allow control for 
extension lines Label and Value from the subgraph page.

◦ Numbers Bars Calculated Values table lines now have the proper formatting in the Chart Values 
window.

◦ Graphics code reorganization into a common component to allow porting to other operating systems 
more easily. And performance improvements related to this. But the performance benefits at this 
point are going to be minimal if at all.

◦ Added new execution instruction options for the BitMex trading service.
◦ Added new Trading Status field for the Quote Board. This is set when using the Sierra Chart 

Exchange Data Feed and indicates whether the market is open or closed or is in a pre-open status. 
•

• 1784 Release Date: 2018-07-24
[Link] - [Top]

◦ Restored CQG server-side bracket order support. We made a change with one setting related to 
proportional triggering which may resolve an issue where previously there were multiple order sets 
being generated on the CQG side when the parent order fills in multiple lots.

◦ Corrected a problem with the Send Order at Time Time in Force when used with the Trading 
DOM where the order was not being sent from the Held state when that time was encountered. 

◦ Various other development. 
•

• 1783 Release Date: 2018-07-18
[Link] - [Top]

◦ Added new option in Chart DOM Settings: Recent/Current Volume Bars Length Relative to Bid 
and Ask. When this option is enabled, the length of the Volume bars in the Recent Bid and Recent 
Ask DOM Columns is based on the maximum value in either the Recent Bid or Recent Ask 
columns. The Current Traded Bid Volume and Current Traded Ask Volume work the same way.

◦ Rearranged the Chart DOM Settings window due to the number of items available on the window.
◦ As of this version, with ACSIL it is no longer possible to change the chart bar period using the 

individual ACSIL members like sc.VolumePerBar. It is now required to use the 
sc.SetBarPeriodParameters function. This change is necessary to properly support 
sc.SetBarPeriodParameters.

◦ Corrected a problem when editing a Trade Activity Log entry where the Symbol was not being set 
correctly in the case of a simulated entry and would cause a simulated order fill entry to no longer 
be displayed on a chart and also the Value Format would be incorrect.

◦ Finalized the development of the Spread Order Entry study. This can be accessed through the A tab 
of the Trade Window for the chart. It is recommended that this feature only be used in Trade 
Simulation Mode until you are certain it works properly for you.

◦ Memory allocation error handling has been added for the Market Depth Historical Graph feature. 
Previously an out of memory condition would lead to an exception being reported in the Message 
Log and this could lead to unpredictable behavior, at the very least with the Market Depth Historical 
Graph study. 

◦ Spreadsheet performance improvements. 
•

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3d/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scSetBarPeriodParameters


• 1781 Release Date: 2018-07-11
[Link] - [Top]

◦ Resolved a problem from a recent release when there are non-simulated Trade Positions for more 
than one Trade Account at the same time for the same symbol, these Positions were being reported 
under one account and not separately. It is essential to update to this version or higher if you are 
actively using more than one non-simulated trading account at the same time. This issue arose with 
lower level development with the tracking of Positions.

•

• 1778 Release Date: 2018-07-05
[Link] - [Top]

◦ Support for the old Renko chart studies has been permanently discontinued. At this point we are 
declining all further support for them. You should use the Bar Period Type >> Renko Bar setting 
in Chart >> Chart Settings instead. If you want to use the older Renko studies you can but existing 
instances will no longer appear on the chart but they can be manually added through Analysis >> 
Add Custom Study >> Sierra Chart Custom Studies and Examples. They are listed as Renko 
Chart and Renko Chart Enhanced. If you have any difficulties, you can provide your Chartbook 
through the Support Board and we will make the necessary change to make these studies visible in 
your Chartbook again.

◦ Support has been removed for CQG server-side bracket orders. Server-side OCO orders are still 
supported with CQG. There have been too many associated issues with CQG server-side bracket 
orders and we are no longer willing to support them as they cause problems for users and create a 
poor impression of Sierra Chart when the issue is not even on our side to begin with.

◦ Corrected a problem where under a certain set of conditions the title bar of chart windows was not 
being set with the descriptive text. This can also be resolved by unchecking Global Settings >> 
General Settings >> GUI >> Application GUI >> Destroy Chart Windows when Hidden.

◦ Fixed a problem with Numbers Bars Calculated Values Gridlines not displaying by default on an 
existing study after an update to the latest version. This will not fix the problem for anyone that has 
already upgraded, in this case, you just have to manually set the Subgraphs you do not want to 
Ignore, and then turn the Gridlines Subgraph to Visible.

◦ Completed development of the futures Trading evaluator service. At this time this will only be 
tested by some selected trading evaluators. It is not available at this time for general use until we 
have approval from the CME for the lower-priced exchange fees for it. There is no guarantee this 
will happen though. We do look forward to being able to offer the service because it will remove the 
need for CTS or Rithmic for futures trading evaluation. We now have our own fully integrated and 
standalone solution. This greatly simplifies the service for evaluating futures trading performance 
and provides a totally reliable and consistent solution. The concept of connection problems and 
trading issues, are completely eliminated. 

•

• 1776 Release Date: 2018-07-02
[Link] - [Top]

◦ Added 4 new subgraphs to the Numbers Bars Calculated Values study - Average Bid Volume Per 
Trade; Average Ask Volume per Trade; Bid Volume per Second; and Ask Volume per Second.

◦ Corrected a problem from a recent release where the High/Low/Last During Position fields were not 
being set for non-simulated positions. This would affect the maximum open position profit and loss 
calculations in the Trade Activity Log.

◦ Added new ACSIL functions to get and set study Inputs in any chart including the chart the calling 
study is located on.

◦ Added several new options to the DTC Service Client to skip the use of the logon message, skip the 
encoding request, enable relay server mode and enable JSON message logging.

◦ Resolved some issues with Bid & Ask Depth Bars study related to Bid and Ask prices. Bid and Ask 



prices are now obtained from each chart bar.
◦ Solved an issue with new line characters not being added to the saved message log, which arose in a 

recent release.
◦ When using the Add Additional Symbol study with Intraday charts, a deadlock condition can occur 

where Sierra Chart completely freezes. This issue is now resolved. This was caused by critical 
sections by different threads being entered in an inconsistent order.

•

• 1771 Release Date: 2018-06-27
[Link] - [Top]

◦ Separated TPO Profile Input for Highlight TPO Value Area and POC into two Inputs: Highlight 
TPO Value Area and Highlight TPO POC.

◦ Added new Input option for Numbers Bars - Ignore 0 Values for Minimum Highlight that will 
display highlights of the Minimum value that is not 0. 

◦ Numbers Bars performance improvements.
◦ When using Split profiles with Numbers Bars, Ask or Bid Volumes of 0 will not display a volume 

bar. 
◦ Added option for whether to draw text at the beginning or end of the following drawing types: Line, 

Arrow, Calculator, Zig Zag.
◦ For TPO profiles, when these letters/blocks are set to be displayed in individual columns, then when 

using the Chart Values tool the actual Date-Time of each of those columns will be displayed in the 
Chart Values windows and on the time scale. 

◦ Numbers Bars performance improvements. 
•
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The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 1765 Release Date: 2018-06-15
[Link] - [Top]

◦ Corrected the issue from the prior release where there was a detrimental performance impact for 
ACSIL studies using Volume at Price data. There is now no longer any detrimental performance 
impact. 

•

• 1764 Release Date: 2018-06-11
[Link] - [Top]

◦ Forward Curve study added. This allows for up to 5 dates to be specified as days back from today, 
and the curves are drawn for a specified period of months in the future from those dates. 

◦ Added new option to the TPO Letter/Block Colors Input with the TPO Profile Chart study to 
support coloring the day and evening session letters or blocks separately in TPO profiles. 

◦ Additional performance improvements with Volume Profiles and TPO Profiles. The previous 
performance improvements in some cases made performance worse under certain cases. All of these 
cases have now been optimized and overall there is much higher performance now. Performance 
with chart data loading should also be improved when using studies which require volume at price 
data. 

As a result of these performance improvements, any ASCIL custom study which uses 
sc.VolumeAtPriceForBars must be recompiled for this version or higher because otherwise, they 
may perform poorly or less optimally due to the changes. So recompiling is important to do for 
those custom studies on this version or higher. Note: We have determined a solution to this problem 
and it will be implemented in version 1765 which will be out before 2018-06-16. Therefore, 
recompiling will no longer be necessary.

•

• 1761 Release Date: 2018-06-09
[Link] - [Top]

◦ Resolved a problem with the display of Spreadsheets which arose in a recent version which 
occurred under certain conditions.

◦ Resolved an issue from a recent release with displaying TPO profiles in their own column which 
would cause an exception. Also other TPO profile related issues from the recent pre-releases, after 
the performance improvements, have been resolved.

◦ Some users have experienced an issue where there are unusual window display problems within the 
program, when using the new Control Bar. We are aware of this. We are only aware of two cases of 
this and this will be resolved. 

•

• 1757 Release Date: 2018-06-04
[Link] - [Top]

◦ TPO and Volume Profile performance improvements.
◦ Added new ACSIL functions for accessing volume at price data from TPO and Volume Profiles in 

the chart from other studies. 
◦ Improved the Trade Statistics for Charts tab on the Trade Activity Log. All charts that are 



maintaining a Trade list are now listed. 
•

• 1754 Release Date: 2018-05-31
[Link] - [Top]

◦ Added new Time in Force setting to submit order at a set time.
◦ Added a new Input to the Volume at Price Threshold Alert Study V2 that will highlight any group 

of adjacent alerts that is the same size or larger than the setting.
◦ Numbers Bars study new Font Size input and new minimum and maximum font size Inputs. These 

inputs need to be checked to make sure they are set as you require.
◦ When using scaling in, and the order which has been determined to be the order to have its quantity 

increased when the scaling in order fills, is no longer working, it will be reactivated.
◦ Corrected a problem where in some cases changing the Tick Size through Chart Settings would not 

have gone into effect.
•

• 1749 Release Date: 2018-05-22
[Link] - [Top]

◦ Implemented new Control Bar which does not use operating system buttons but instead efficiently 
drawn buttons which reduce system resources.

◦ Added new study Average True Range - Normalized.
•

• 1748 Release Date: 2018-05-12
[Link] - [Top]

◦ Up to 20 Graphics Settings configurations can be saved and loaded to allow changing between color 
schemes very quickly.

◦ Corrected a problem from a recent release where when duplicating a chart which uses its own 
individual Graphics Settings, the settings were not copied to the new chart. 

◦ The General Trade Settings option HoldLimitAttachedOrdersOnClientSideUntilTouched has 
been removed as it is no longer necessary now that there is the Limit if Touched - Client order 
which effectively does the same thing. This is what is recommended to be used as the alternative. If 
there is any functionality which you cannot accomplish now that this option has been removed, let 
us know and we will see how best to implement this.

◦ Corrected a problem with chart replay when jumping forward By Number of Trades or To Next Bar, 
where the replay would continue until the end immediately. This is resolved.

◦ Added Subgraph for Count of Alerts to the Volume at Price Threshold Alert v2 study that contains 
the count of the alerts per bar.

◦ Basic support for Cycle Chart Drawing tool from ACSIL.
◦ Added new option to Chart >> Chart Settings: Do Not Change Symbol Settings for Chart on 

Symbol Change.
◦ Working on implementation of Forward Curve study (not yet completed).
◦ Corrected an issue from a recent release where when Historical Daily data needs to be downloaded 

from a source other than the Sierra Chart Historical Data Service, that was not happening and 
instead the data was being downloaded from the Sierra Chart Historical Data service. For example, 
this would be a problem with Interactive Brokers and IQ Feed.

◦ Added Cumulative Delta Up/Down Tick Volume Subgraph to Numbers Bars Calculated Values.
◦ Added new Time in Force setting for trading to send an order at a specified time. This is on the 

Trade Window and is named Send Order at Time.
◦ Solved an issue with Trade >> AutoTrade System Bar Based Back Test with Scan where the 

very first symbol being scanned, would have the back test run for a second time when returning 
back to that symbol after the scan is completed. Also when the back test completes within a single 



chart update cycle for a symbol, the back testing for additional symbols would not continue. This 
problem is resolved. 

•

• 1742 Release Date: 2018-05-08
[Link] - [Top]

◦ Corrected an issue relating to price multipliers with the DTC server which arose recently. This was 
causing a problem when using services like CTS for trading from a sub instance of Sierra Chart. 
The order prices were being multiplied to higher values. This is now solved.

◦ When combining records on the Time and Sales window, an alert will only sound the first time it is 
triggered for a particular record.

◦ Corrected a problem with Time and Sales alert messages which could cause an exception.
◦ Corrected an issue where the Always on Top state for a detached chart window would be disabled 

when using Global Settings >> General Settings >> Bring Detached Windows To Top On Main 
Window Focus.

◦ Time in Force for Simulated Orders is now implemented. For example, day orders will cancel at the 
end of the trading day.

•

• 1738 Release Date: 2018-04-28
[Link] - [Top]

◦ Corrected an Attached Order quantity problem when the attached orders cannot have all the same 
quantities as the parent order quantity. Due to the recent change to support fractional quantities, the 
attached orders were getting set as fractional when the parent order quantity is changed and they 
cannot all have the same quantity. This is now corrected.

◦ Corrected problem with menu translations which arose in the last few versions.
◦ Corrected some issues and made improvements to the feature to submit spread orders through A tab 

of the Trade Window.
◦ Ranges of Base Graph and Subgraph identifiers are now supported in Simple Alert Formulas. For 

the documentation, refer to Referencing a Range of Data. 
•

• 1735 Release Date: 2018-04-21
[Link] - [Top]

◦ Feature to submit spread orders independent of exchange traded spreads. This supports up to four 
different symbols. This feature is accessible through A tab of the Trade Window. Press the Enter 
Spread Order button to add the Spread Order Entry study and open the Input settings for 
configuration. Documentation will follow shortly. This only works in Trade Simulation Mode at this 
time until it is fully tested.

◦ Symbol Settings to limit the quantity of a Trade Position and maximum Trade Order Quantity. 
These apply to all orders for the symbol. These settings are in Global Settings >> Symbol Settings 
>> Additional 2. They are named: Trade Position Limit, Order Quantity Limit. These settings 
are disabled if they are set to 0. Otherwise, the specified value is the limit.

◦ Updated Alert formulas and the Spreadsheet Formula Study to allow a range of data values to be 
entered. For example AVERAGE(ID0.SG1[0:-10]) gives the average of the last 10 bars of the 
Open of the Main Price Graph.

•

• 1734 Release Date: 2018-04-21
[Link] - [Top]

◦ TPO Profile Chart sub periods can now be based on seconds in addition to minutes. There is a new 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index9fef.html?page=doc/StudyChartAlertsAndScanning.php#ReferencingARangeOfData


Input setting to control this.
◦ In Simple Alert Formulas when using the subgraphs SG22 and SG23 which refer to the Renko Open 

and Renko Close values, when the chart bars are not Renko, these will refer to the true Open and 
Close values respectively and not cause a formula error.

◦ Improvements to the feature to Flatten and Cancel orders at a set time on the Trade Window. 
Previously a confirmation would be shown at the time the Position is flattened, and this is no longer 
the case. The confirmation should not have been displayed. Anytime the time value is changed, it 
will reset the trigger date. Previously Flatten and Cancel action would only be allowed to occur once 
a day. There are now options to just cancel orders only and also to disable auto trading for the chart.

◦ Various other development.
•

• 1731 Release Date: 2018-04-12
[Link] - [Top]

◦ When reordering the charts through the main window MDI chart tabs or through the Windows and 
Chartbooks dialog, this order was not being saved to Chartbooks and was not being used on the 
Study Summary window. This issue has now been corrected.

◦ The Time and Sales window color settings are now in the Graphics Settings window. This allows 
for a global color configuration. 

◦ Added new main window background color setting to Graphics Settings. This is the background 
color for the main MDI window in Sierra Chart.

•

• 1728 Release Date: 2018-04-03
[Link] - [Top]

◦ Added a new option to File >> Send File to User to send the main global configuration file to 
another user. When it is received, the users global configuration file will be replaced with what has 
been sent. This is useful in order to transfer your global configuration to another user to help them 
get started with Sierra Chart in the case where they want to share the same configuration that you 
have. Private account information is not transferred.

◦ Implemented a new tab on the Trade Window for the chart and Trading DOM labeled A 
(Additional). This has settings to flatten the current Trade Position and cancel working orders for 
the Symbol and Trade Account of the chart at a set time. This time is always according to the time 
zone of the chart. In an upcoming release this tab will also implement the ability to enter spread 
orders for nonexchange traded spreads.

•

• 1727 Release Date: 2018-03-30
[Link] - [Top]

◦ Implemented a solution when connecting to Interactive Brokers Trader Workstation when it 
prompts to allow the incoming connection, where the connection was getting immediately closed by 
Trader Workstation on the second prompt. This is now solved.

◦ For the Chart and Trade market data columns on the right side of the chart, the volume/quantity 
horizontal bars are now enabled and disabled through a common interface. The new common setting 
is in Trade >> Customize Chart/Trade DOM Columns. The new setting is named Show Volume 
Bars and can be set individually for each market data column. The old settings have been removed. 
The documentation will be updated as soon as possible.

◦ Added Chart Trade Window Selected Quantity Button Color to the Graphic Settings.
•

• 1725 Release Date: 2018-03-24



[Link] - [Top]

◦ New background coloring options for the Numbers Bars Calculated Values study.
◦ Implemented Global Settings >> Chart DOM Settings >> Recent Bid Ask Volume Timeout in 

Milliseconds. Documentation will be updated as soon as possible. 
◦ Implemented some solutions related to some issues users have encountered with the new interface 

to Interactive Brokers Trader Workstation. 
◦ Corrected a problem with market depth data during a chart replay, which arose in version 1718. 

•

• 1721 Release Date: 2018-03-16
[Link] - [Top]

◦ Resolved some issues related to the market depth work done in 1718 and subsequent versions. 
◦ Updated the interface to Interactive Brokers Trader Workstation to use the latest TWS protocol 

version. It is necessary to be running the latest Trader Workstation to be able to connect from Sierra 
Chart to Trader Workstation. 

•

• 1718 Release Date: 2018-03-16
[Link] - [Top]

◦ Added new MACD Bollinger Bands studies to Analysis >> Studies. 
◦ Now using a different function to start the Sierra Chart installer for a software update. This solves a 

problem where sometimes installer would not start after the Windows prompt to allow the installer 
to run.

◦ Added support for more than 50 market depth levels. Improved the internal storage and handling of 
market depth data. The number of orders, if available is maintained for each market depth level and 
is now displayed in the Market Depth Window. ACSIL functions can no longer use the old market 
depth arrays in the s_SCBasicSymbolData structure and must instead use the 
sc.GetBidMarketDepthNumberOfLevels, sc.GetAskMarketDepthNumberOfLevels, 
sc.GetMaximumMarketDepthLevels, sc.GetBidMarketDepthEntryAtLevel, sc. 
GetAskMarketDepthEntryAtLevel functions. 

•

• 1717 Release Date: 2018-03-13
[Link] - [Top]

◦ Corrected an issue from a recent release where when getting a list of futures spread symbols through 
File >> Find Symbol, there would be an abnormal shutdown or subsequent instability after about 5 
to 10 minutes.

◦ Corrected an issue from the prior release with the BitMEX Trading Direct service where the Stop 
Order Price Reference setting was not being applied.

◦ New ACSIL function members added. 
•

• 1715 Release Date: 2018-03-09
[Link] - [Top]

◦ New BitMEX specific order related settings in Global Settings >> Data/Trade Service Settings.
◦ Added new TPO profile chart merge commands to select a beginning and ending profile to merge 

multiple profiles together.
◦ Corrected a problem from a recent release where simulated orders submitted through the DTC 

protocol server were not getting filled. This problem only affected simulated orders.
◦ Added user contributed studies 64-bit DLL.



•

• 1712 Release Date: 2018-03-06
[Link] - [Top]

◦ With the Global Profit/Loss Management feature, trade locking is now per trade account rather than 
across all accounts.

◦ When the bid price changes, the recent bid volume at that price will be zeroed. When the ask price 
changes the recent ask volume at that price will be zeroed.

◦ Corrected a problem with the new order types : Stop with Last Triggering and Stop with Bid/Ask 
Triggering where there were restrictions preventing the submission of the market order on 
triggering due to safety checks.

◦ Corrected a problem from a recent release where when submitting an order using ACSIL for a 
different Symbol or Trade Account, the tick size for the order was not being set before the order 
prices causing in some cases incorrect rounding.

•

• 1710 Release Date: 2018-03-03
[Link] - [Top]

◦ Added 2 new options in the Volume At Price Threshold Alert V2 that apply when using Ask 
Volume Bid Volume Ratios. One that allows for Zero value comparisons, and the other for how to 
deal with the zeros when they are compared.

◦ Added new order entry study: Trading: TriggeredMarketOrderForTradeSymbol . The study 
requires that you set the Trade and Current Quote Symbol in the Chart Settings to the symbol you 
want to trade.

◦ With the Trading System Based on Alert Condition study, the debugging output was incorrectly 
going to the main Message Log instead of the Trade Service Log as documented. This is now 
corrected. Also improved the logic with detecting state changes with the formula. The source code 
for this study is in the file: /ACS_Source/TradingSystemBasedOnAlertCondition.cpp

◦ Functions for enabling and disabling the horizontal and vertical chart grid have been added to 
ACSIL.

•

• 1708 Release Date: 2018-02-28
[Link] - [Top]

◦ Corrected issue with Bid and Ask Quantity Triggered Stop used as Attached Orders where the 
market order was not filling. This issue was only in Trade Simulation Mode.

◦ Added new ACSIL function to get Trade Positions by index.
◦ Added MACD Leader study.
◦ 64-bit build available. Resolved some issues with loading 64-bit version of existing studies.
◦ Implementation changes for Triggered Limit. A negative offset now specifies a lower limit for buy 

orders and a higher limit for sell orders. For Triggered Limit Attached Orders, the offsets are always 
positive and relative to the parent order price.

◦ Various other development.
•

• 1702 Release Date: 2018-02-16
[Link] - [Top]

◦ Corrected a problem with the Relative Volume study when it is based on other studies. The 
calculation to determine whether there is sufficient number of bars in a trading day was not able to 
be calculated in this case. Everyday was always determined to have insufficient data. This is now 
resolved.



◦ Changes to the implementation of the Trade Volume Triggered Stop order type. Also added Trade 
Volume Triggered Stop-Limit.

◦ Corrected an issue from a recent release where the Limit price for Trailing Stop-Limit orders was 
not being set in the case of when these are used as the main parent order.

•

• 1697 Release Date: 2018-02-01
[Link] - [Top]

◦ New option for Horizontal Ray and OHLC Ray drawing tools for Extend Until Future 
Intersection. When selected, the lines will only extend forward in time until it intersects a price bar. 
For the Horizontal Ray, this only works when the ray is extended forward in time. The option is 
removed when the ray is extended backward in time.

◦ New Trading System Based on Alert Condition study added. This simplifies automated trading. It 
can perform either a Buy Entry, Buy Exit, Sell Entry, or Sell Exit. Any number of these studies can 
be added to the chart to perform more than one order action on the chart.

◦ New Numbers Bars Text Coloring Method named Based On Separate AskVol BidVol 
Percentage. This performs the calculations in the same way as the Based on AskVol BidVol 
Percentage setting, but when displaying both Bid and Ask values, both sides will be colored 
regardless of dominance.

◦ Corrected a problem from a recent release where market data columns like Recent Bid Volume and 
Recent Ask Volume were not being calculated according to the correct Tick Size during a chart 
replay.

◦ Corrected a problem with one of the sub calculations for the Standard Deviation Bands in the 
Volume Weighted Average Price Rolling study.

◦ Enhancements to the Triggered Limit order type.
•

• 1694 Release Date: 2018-01-29
[Link] - [Top]

◦ New Order Types added: Bid Ask Quantity Triggered Stop (main order and attached order 
support), Triggered Limit (main order support), Trade Volume Triggered Stop (main order and 
attached order support). All of these stops work across all supported Trading services and in Trade 
Simulation Mode. Use these stops in Trade Simulation Mode to evaluate they work properly for you 
first.

•

• 1693 Release Date: 2018-01-23
[Link] - [Top]

◦ Add Additional Symbol study improvements.
◦ Horizontal Ray Tool now has option to be extended until future intersection with price bars.
◦ Specify an ACSIL sent order to be held on the client-side and later sent through the Trade Orders 

window tab. Variable: s_SCNewOrder::SubmitAsHeldOrder.
◦ Ability to start through the Trade menu a bar based back test for all symbols in the Associated 

Watch List for a chart.
◦ New study Subgraph Draw Style: "Line at Last Bar to Left Side".
◦ More graceful reconnect handling when using the CQG FIX Trading service. Although this has not 

yet been tested but we do not expect any issues.
◦ In the Analysis >> Studies >> Studies to Graph list, the calculation order index, if known is 

displayed after each study in the list. This lets you understand the order in which studies are 
calculated. This can be different than the order in which the studies are listed in the Studies to 
Graph list. 

◦ Support for the Oanda Forex/CFD broker provided by an external service. Connectivity to Oanda is 



provided by an outside service and may not be available at this time.
•

• 1684 Release Date: 2018-01-08
[Link] - [Top]

◦ Additional work on the Add Additional Symbol study. Various improvements have been made and 
corrected a problem with this study which would cause Sierra Chart to freeze after a period of time 
and would require a forced shutdown to recover from this condition. Internally what was happening 
was a deadlock condition related to mishandling of synchronization locks related to background 
writing of Intraday file data. If using this study, it is essential to use this version or higher.

◦ Fixed an issue with Renko bars related to the filling of gaps at the first trade of the day. New Renko 
New Bar Modes added.

◦ When connected to an external trading service which does not use the DTC protocol, when a 
bracket order is received from a sub instance, the child orders of the bracket order sent out to the 
external trading service, if supported, now have the proper quantity instead of 0.

◦ Associated Watch List new features: New menu command to set charts in Chartbook to symbols in 
watch list. When setting charts to the symbols of the watch list, there is now a prompt to 
automatically open additional charts as needed.

◦ Corrected problem where sometimes chart tabs would not move when dragging them.
◦ Added support for dragging Chartbook tabs to be able to reorder them.
◦ Additional improvements to the Study Summary window feature.

•

• 1678 Release Date: 2017-12-29
[Link] - [Top]

◦ The data structure used by the new ACSIL function sc.GetBarPeriodParameters() which was 
released in 1677 has been changed. It is essential to recompile when using this version or higher to 
avoid a stack corruption, if you are using this function. A corresponding 
sc.SetBarPeriodParameters() is being added to the next release. Between these two functions, 
there is now in an easy to use unified way to get the bar period parameters and set the bar period 
parameters rather than the various other variables like sc.SecondsPerBar.

◦ Corrected a problem which arose in the prior release with the Add Additional Symbol study where 
chart bars for that study during a replay or real-time updating, were incomplete or did not contain 
any data. The Add Additional Symbol study now supports all of the replay back testing modes. 
Although at this time Bar Based Back testing is not supported with the Add Additional Symbol 
study. It will be in the next release.

•

• 1677 Release Date: 2017-12-27
[Link] - [Top]

◦ Added ACSIL member sc.IsChartbookBeingSaved to indicate when Chartbook is being saved. 
Study functions are now called when Chartbook is being saved so a study can perform whatever 
actions it needs to.

◦ Added new ACSIL members: ConstantRangeScaleModeTicksFromCenterOrEdge, 
GetBarPeriodParameters(n_ACSIL::s_BarPeriod& r_BarPeriod). 

◦ Completed development of the Add Additional Symbol study.
◦ Additional enhancements to the Study Summary window.
◦ Improved the management of Attached Order offsets for bracket orders that originate through the 

DTC Protocol Server. 
◦ Improved Spreadsheet saving and loading performance. This will be similar to as it was before the 

changes to reduce memory use when saving and loading Spreadsheets. 
◦ Corrected some issues with exporting of study data when using Edit >> Export Bar and Study 



Data to Text File or when using the Write Bar and Study Data to File study. 
•

• 1674 Release Date: 2017-12-22
[Link] - [Top]

◦ New Numbers Bars Background Coloring Method and Text Coloring Method named Based On 
Separate Diagonal AskVol BidVol Percentage. When using this new coloring along with a 
display that shows both the Bid and Ask sides, the coloring will always be present for both the Bid 
and Ask sides regardless of which side is dominant. When displaying a single item, the coloring is 
chosen based on the dominant side. The comparison is done using a Diagonal Percentage of Ask/
Bid or Bid/Ask Volume.

◦ The move to breakeven price for Stop Attached Orders now adjusts for Scaling In to use a weighted 
average. 

◦ Study Summary window now supports all of the available Quote Board fields.
◦ Corrected a problem with the loading of chart data which occurred in a recent release that some 

users were experiencing where the load would not either complete, or it would occur on the primary 
thread causing Sierra Chart to freeze during the loading process. In most cases there was not a 
problem but it could occur under some conditions.

◦ Nearly completed the development of the new Add Additional Symbol study which loads chart 
data for an additional symbol into the chart. 

◦ Various other low-level development.
•
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This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 1670 Release Date: 2017-12-15
[Link] - [Top]

◦ When opening and saving spreadsheet files, this is done using a new streaming format where a 
minimum amount of memory is used.

◦ In version 1662, the new underlying file format for spreadsheets was released. Any spreadsheet 
saved with this version or higher cannot be used by an older Sierra Chart version. However, there 
are backups of spreadsheets available.

◦ With the LMAX trading service, symbols from the SC Exchange Data Feed can now be used. These 
will be added on request as needed.

•

• 1663 Release Date: 2017-12-08
[Link] - [Top]

◦ Time and Sales window supports through a new combining option, the combining of CME trades 
into the original summary trade when using the Sierra Chart Exchange Data Feed.

◦ Trading system study to support Buy and Sell entries and exits using a crossover of selected Study 
Subgraphs: Trading System - Study Subgraph Crossover.

◦ Study Summary now supports displaying studies from multiple Chartbooks. This can be enabled 
through the Settings menu on the Study Summary window.

◦ Low-level improvements with the Global Profit/Loss Management feature. For example, the loss 
management could have potentially triggered more than once per day. 

•

• 1659 Release Date: 2017-12-08
[Link] - [Top]

◦ Corrected an issue from 1658 that prevented the reading of Spreadsheet files. If it is necessary to 
access a backup Spreadsheet file, refer to Accessing a Backup Spreadsheet File.

•

• 1658 Release Date: 2017-12-05
[Link] - [Top]

◦ Corrected problem that has existed for at least several months where when a chart is reloaded, an 
operating system window handle was created but not released. Over an extended time this 
potentially could cause an issue where window creation fails.

◦ Improvements with the chart bar gap fill options. Additional low-level Renko bar improvements. 
◦ Additional work on the Study Summary window.

•

• 1656 Release Date: 2017-12-01
[Link] - [Top]

◦ Added Estimated Position in Queue tracking for non-simulated Limit orders.
◦ New Numbers Bars coloring method added: Based On Separate Ask Volume Bid Volume - Actual.
◦ Low-level drawing tool improvements included with the Pitchfork, Regression, Gann Fan, 

Fibonacci Fan, and Ray tools to achieve as high an accuracy as possible.
◦ Corrected an issue with Renko bars where sometimes the chart data loading process may not finish 

due to a nonstandard Value Format or Tick Size setting.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/38/indexdf54.html?page=doc/WorkingWithSpreadsheets.php#AccessingABackupSpreadsheetFile


◦ Additional work on the Study Summary window.
•

• 1651 Release Date: 2017-11-25
[Link] - [Top]

◦ Completed development of the new Study Summary window opened through File >> Open Study 
Summary window .

◦ When using a sub instance through File >> New Instance, the necessary data to recombine trades 
into the original summary trade is now passed through.

◦ All of the Trailing Stop order types for the main order and Attached Orders when submitting an 
order for a different Symbol and/or Trade Account from ACSIL are now supported.

◦ Global Settings >> General Trade Settings >> Reactivate Attached Order when Rejected 
Modification During Fill has now been tested and released.

◦ Added support to Associated Symbol List window for chart, the ability to set the list of symbols into 
all charts in the Chartbook. 

•

• 1647 Release Date: 2017-11-20
[Link] - [Top]

◦ Marker Drawing tool now supports displaying the value/price it is located at. 
◦ Additional work on the Study Summary window for Chartbook. Multiline headers, sorting and 

jumping to the associated chart still needs to be implemented.
◦ Small change to Renko New Bar Mode options. New implementation and name: "New Reversal 

Bar When Reversal Amount Met Plus 1 Tick and References Prior Close". Refer to updated Renko 
New Bar Mode documentation.

•

• 1646 Release Date: 2017-11-19
[Link] - [Top]

◦ New ACSIL members: CalculateAngle(), NumberOfForwardColumns, 
AllocateAndNameRenkoChartBarArrays, OpenChartbook(), IsDateTimeInEveningSession() 

◦ Added new Study Summary window for Chartbook. This is opened through File >> Open Study 
Summary Window. This feature is still under development.

◦ Changes to Renko bars. The Renko New Bar Mode option for a new reversal bar to reference the 
prior close always, has been reimplemented to be "New Reversal Bar When Reversal Amount Met 
Plus 1 Tick". This corrects a problem with the previous setting, where it did not function properly in 
most cases and produced incorrect Renko bar charts. It functioned properly only in one isolated test 
case that it was tested against. The current implementation is a more proper and logical 
implementation according to the objectives we understand from those who need this and we expect 
should match Universal Renko bars in another popular implementation used by another program.

◦ Additional options to control the formation of Renko bars has been added to Chart >> Chart 
Settings >> Intraday Chart Bar Period. There are a total of nine options giving you a greater 
degree of control. 

◦ Universal Renko Bars have been renamed to Flex Renko Inverse Setting Bars since they use 
inverse settings compared to Flex Renko bars. Also, Flex Renko Inverse Setting Bars no longer 
require a reversal to be one tick more than the Reversal Bar Trigger amount. The reversal amount 
is simply the amount of Reversal Bar Trigger.

•

• 1641 Release Date: 2017-11-09
[Link] - [Top]
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◦ The parameters and implementation of the ACSIL functions sc.RelayNewSymbol and 
sc.RelayTradeUpdate have changed. If your custom study is using these functions, it must be 
updated to the current function specifications and recompiled. Otherwise, there will be instability 
and malfunctions. The ACSIL function sc.CreateRelayServer has been removed. Refer to the 
ACSIL Functions page for details.

◦ Changes to ACSIL sc.GetStudyPeakValleyLine function. Any custom study using this function 
must be recompiled. Refer to the ACSIL Functions page for details.

◦ Ability to set Subgraph line Name and Value Labels to a different color than the subgraph itself. 
The new settings are in the Study Settings window.

◦ Additional options to control the formation of Renko bars has been added to Chart >> Chart 
Settings >> Intraday Chart Bar Period. There are a total of six options giving you full control. 
This is especially useful when using the Numbers Bars study on a Renko bar chart.

◦ New option on Trade Window menu (Menu/M) to cancel orders when the Trade Position Quantity 
goes from nonzero back to zero. The command is Menu/M >> Orders >> Cancel Orders on Flat 
Position.

◦ Added the ability for ACSIL studies to create custom chart bars very efficiently. Refer to the /
ACS_Source/ACSILCustomChartBars_Example.cpp file for an example.

◦ Upcoming: Added Ask Bid Difference optional field to the Chart Header.
◦ A change to the Numbers Bars study when using the Text Coloring Method Based on Diagonal 

Dominant AskVol BidVol Percentage. Previously, it was not coloring the text sides based on 
whether they were dominant, it was just coloring both sides at all times, except when there was a 
comparison to 0. This was inconsistent with both the name of this text coloring method and the 
other Diagonal Dominant coloring options. The change now makes this consistent with the other 
options, where now each side will only be colored if it is diagonally dominant. Refer to the updated 
Based on Diagonal Dominant AskVol BidVol Percentage documentation. 

•

• 1635 Release Date: 2017-11-03
[Link] - [Top]

◦ Much improved order error handling with Interactive Brokers Trader Workstation based on the 
TWS error codes.

◦ Corrected problem from recent release, where not all studies available were listed in Analysis >> 
Studies.

◦ Corrected problem from a recent release, where the reversal offset was not being applied for Flex 
Renko and Universal Renko bars.

◦ For Chart and Study Simple Alerts, when using Renko bars the base graph identifier C now makes 
reference to the Renko Close value and the identifier O now makes reference to the Renko Open 
value.

◦ Added studies: Combination Symbol Chart and Price, Open Interest, Volume .
◦ Implemented the following Alert option for the Chart Settings and Study Settings Alerts tab: Log 

Evaluated Formula at Each Evaluation. This is to be used for troubleshooting purposes only. The 
evaluated formula is displayed in the Window >> Alerts Manager >> Alerts Log.

◦ Corrected a problem with the ACSIL s_UseTool structure occurring from a recent release related 
the addition of a new member which has apparently caused an unexpected structure misalignment. 

•

• 1632 Release Date: 2017-10-31
[Link] - [Top]

◦ Added new Intraday Chart Bar Period >> Gap Fill option to fill gaps between chart bars other 
than at the start of the trading day. Corrected a small issue with filling gaps in Intraday charts.

◦ Minor change to new Renko implementation to ensure Renko brick/boxes, are adjacent to each 
other. This may also require using one of the Intraday Chart Bar Period >> Gap Fill options. 

◦ Added new ACSIL function to read Intraday records contained within a chart bar: 
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sc.ReadIntradayFileRecordForBarIndexAndSubIndex. 
•

• 1630 Release Date: 2017-10-28
[Link] - [Top]

◦ Additional improvements and small issues resolved with Renko Bars.
◦ Added new ACSIL function to read from the Intraday data file for the symbol of the chart the study 

instance is applied to: sc.ReadIntradayFileRecordAtIndex. 
◦ Low-level work related to Open SSL.
◦ Added ability for users of the SC Exchange Data Feed to add symbols from an Exchange or Index 

to the Associated Symbol List. 
◦ New Range Bar type added.
◦ Permanently removed the Weekly OHLC study. That study will need to be removed from any charts 

which use it. The original name will be replaced with a placeholder name (unkown name). The 
replacement study to use is Period OHLC-Variable Period. 

•

• 1625 Release Date: 2017-10-20
[Link] - [Top]

◦ Added a new setting to Intraday Chart Bar Period >> Bar Period Type >> Reversal Bar to 
support a minimum length before reversal. This is specified in ticks. The format is: Reversal 
Amount in Ticks-Minimum Length in Ticks. Example: 4-10.

◦ Added new setting Chart >> Chart Settings >> Market Depth >> Market Depth Combine 
Increment in Ticks. 

•

• 1623 Release Date: 2017-10-14
[Link] - [Top]

◦ All of the Renko Bar Bar Period Types have been rewritten. All four types now use a common 
code base. The Renko Graph Draw Types have been removed because they were determined to be 
no longer necessary. The standard Candlestick Graph Draw Type is now used instead and functions 
like a Renko bar for the Renko Bar Period Types. We now later realize that this has the 
disadvantage of preventing a visual display of the true open and close values. We can restore these 
separate Renko Graph Draw Types if needed. 

When using the Bar Period Type >> Renko Bar, there is no longer any alignment of the first 
Renko bar Open to the Box Size. Instead the alignment is based upon the true Open price for the 
trading day when New Bar at Session Start is enabled in the Chart >> Chart Settings. For 
alignment, use the Bar Period Type >> Aligned Renko Bar instead. 

Also, by default price gaps are not filled with Renko bars unless using one of the Gap Fill options 
in Chart >> Chart Settings >> Intraday Chart Bar Periods. 

◦ The old Renko Chart and Renko Chart Enhanced studies are no longer in the main study list and 
can only be added through Analysis >> Studies >> Add Custom Study. 

◦ Improvements to importing data, to allow the import of data for a symbol which currently has a 
chart opened for it.

◦ Additional improvements to the Intraday Data File Management functionality. 
◦ Percent Change Since Open and Percent Change Since Previous Close now use the Percent 

Value Format. 
◦ Various other less significant development. As we have reported before, the What is New page only 

reports about 25% of actual development.
◦ Working on direct integration to BitMEX. The BitMEX data feed now uses our own code rather 

https://www.sierrachart.com/index.php?page=doc/StudiesReference.php&ID=294&Name=Period_OHLC-Variable_Period


than an intermediary software program which BitMEX was using. 
•

• 1621 Release Date: 2017-10-05
[Link] - [Top]

◦ The ability to set a Text Tag on an order through the Trade Window Set tab which is added as the 
Note field to the Trade Activity Log. You can now filter Trade Activity Log entries by the Notes 
field which also filters the fills used in Trade Statistics and the Trades tabs of the Trade Activity 
Log.

◦ Improvements to the Intraday Data File Management functionality. A temporary file is now used for 
performance and safety.

◦ Worked on Alert functionality. Add a new option to include only the user-defined name or alert 
filename in an alert message along with the current timestamp. This is for more compact 
transmission of SMS and Twitter messages.

◦ Corrected a recent problem with subscribing to market data when using the CTS FIX Trading 
service which occurs under certain conditions.

◦ Added new ACSIL member functions.
◦ When Trade >> Show Market Data Columns is enabled, then all of the background coloring 

configured for the market data columns will now be displayed. 
◦ New Alert capability to test against Chart Drawings and the Chart Drawing Anchors.
◦ Various other development.

•

• 1614 Release Date: 2017-09-22
[Link] - [Top]

◦ Various development on the Volume by Price study, primarily related to diagonal bid volume and 
ask volume calculations and coloring. The relevant Volume by Price study documentation has been 
updated. 

◦ The Attached Orders tab on the Trade Window now displays the Profit for Target orders and the 
Loss for Stop orders as a Currency value. 

◦ There is an option in Global Settings >> Chart Trade Settings to display the Profit or Loss value 
for Target and Stop Attached Orders when modifying them. 

◦ Improvements with the Linear Regression tool. 
◦ Option to disable destroying chart windows when they are hidden. This is useful for users using 

Sierra Chart on WINE. 
◦ Low-level enhancements to the Global Profit/Loss Management feature. 
◦ New File >> Send Chartbook to User feature to send a Chartbook to another Sierra Chart user or 

your own Sierra Chart Username/Account Name to use on other installations of Sierra Chart you 
have. The files that are shared can be managed through Enabled Studies And Files Set To 
Download. This is also very useful when one Sierra Chart user wants to prepare a Chartbook to help 
another Sierra Chart user. 

◦ Corrected small issue with the replay control panel when replaying charts that have the same chart 
Link Number where changing the replay speed was not updating other charts in that Link Number 
group. 

◦ Low-level changes to the Intraday Data File Management feature to improve its performance and 
make it safer in its operation. 

◦ Various other low-level development.
•

• 1611 Release Date: 2017-09-14
[Link] - [Top]

◦ Chart windows are now destroyed when they are no longer visible to conserve operating system 
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resources and allow for more chart windows to be open at the same time.
◦ Good Till Date-Time is now supported as a Time in Force for Attached Orders.
◦ Ability to submit order fills to your account on the Web server for various upcoming reporting 

features. This setting is in Global Settings >> General Trade Settings.
◦ Futures options support for CTS. There is additional implementation required in the File >> Find 

Symbol window for this. Update: This is now complete in the latest revision of 1611.
◦ Corrected problem with Global Settings >> Customize Keyboard Shortcuts >> Custom Trading 

Keyboard Shortcuts where when changing the settings for a particular trading keyboard shortcut, 
this was causing a corruption of other global settings and the settings were not properly applied. It is 
essential when using this functionality to update to this version or higher.

◦ Updated the interface to Google historical data due to a change by Google.
◦ Continued development with the chart market data columns which are displayed with the Chart and 

Trade DOM.
◦ New Studies: Hurst Exponent, Traders Dynamic Index, True Bar Average, Extend Bar Value Until 

Future Intersection, Point Figure Chart Reversal Marker, Reverse Order Copy of Base Graph, Bars 
In Ticks, Bollinger Squeeze 3, Trading Profit Management Status, Study Subgraph In Ticks, Sum - 
3 Chart, Full Contract Value.

◦ New Spreadsheet Formula study to draw the result of a Spreadsheet formula. 
◦ Added support for TLS certificates when using Currenex. 

•

• 1606 Release Date: 2017-09-02
[Link] - [Top]

◦ Resolved a problem with freezing when starting a replay using Accurate Trading System Back Test 
Mode.

◦ Renamed Bitcoin Data - All Services to Cryptocurrencies Data - DTC.
◦ Corrected issue where a drawn Volume Profile would not immediately adjust when adjusting it from 

its corners.
◦ General performance improvements. Improved a chart data loading performance issue that arose in 

a recent release.
◦ The standard bar period Control Bar buttons now also control the TPO Profile Chart study time 

period Inputs.
◦ Added new input to the Volume by Price study to control the width the volume bars relative to all 

visible profiles.
◦ Added additional support for futures options with the Sierra Chart Exchange Data Feed.
◦ Gain Capital bid and ask data feed processing changes to process all bid and ask updates on the 

incremental feed. Previously due to correction of other behaviors with this feed, this was not the 
case.

◦ Additional order types can now be set in the Chart DOM Settings for the order entry columns. 
◦ Various issues resolved that were reported on the Support Board. 

•

• 1599 Release Date: 2017-08-20
[Link] - [Top]

◦ Organized and improved the Volume at Price Threshold Alert V2 study and documentation in 
order to improve the Inputs and to make them technically accurate. 

◦ Changed Maximum Position Allowed handling for automated trading. When calculating the 
quantities of working orders, orders which will reduce an existing Long or Short Position Quantity 
are not counted or considered. Refer to the Automated Trading Management documentation for 
further information. 

◦ New option to resend Stop Attached Order in the case of increasing child order quantity during an 
order fill which causes the increase to be rejected. This feature is currently disabled and needs to be 
tested. 



◦ Various additions, changes and issues resolved from requests on Support Board. 
◦ Increased the number of persistent variables per data type in ACSIL from 5000 to 50,000. 
◦ New Subgraphs added to Numbers Bars Calculated Values study. 
◦ Support for Futures Options with the Sierra Chart Exchange Data Feed. Although this feature has 

not yet been released on our server. 
◦ SOCKS 5 proxy support which allows Sierra Chart to work on any network which requires the use 

of a SOCKS 5 proxy. Username and Password verification is also supported. This is configured 
through the main Sierra Chart Login window, and also through Global Settings >> Data/Trade 
Service Settings >> Proxy Settings . This is a long overdue feature. This is especially useful in 
corporate environments. This feature cannot work with TransAct or Rithmic because Sierra Chart 
does not use direct connectivity for those services and we encourage those services to offer a direct 
connectivity option. And that option will need to follow the DTC Protocol. This feature allows a 
user to tunnel all Sierra Chart connectivity through a central proxy server. 

◦ It is believed the issue that some users experienced with freezing of Sierra Chart when starting a 
replay with Accurate Trading System Back Test Mode, has been resolved. If there is any further 
issue with this, let us know. We have consistently been unable to reproduce this issue and could find 
no cause as of yet after extensive code review. Some changes have been made and additional code 
review will be done.

◦ Various small improvements and issues resolved with Drawing Tools and documentation updates 
on the Chart Drawing Tools documentation page. 

◦ Added Last Trade Price Box Outline color setting in the Graphics Settings window. 
◦ Various other development.

•

• 1595 Release Date: 2017-08-06
[Link] - [Top]

◦ Interactive Brokers delayed streaming data support.
◦ New background color settings for Chart/Trade DOM market data columns Cumulative Last Size, 

Last Size, and Last Price Background Bid/Ask Trade. 
◦ Corrected issue with keyboard shortcuts being nonfunctional arising in one revision of 1592. 
◦ Now when the Chart DOM is not enabled, the text and background color settings in Graphics 

Settings for the last trade price box, based on bid and ask trades, is now functional. These color 
settings require setting the Enabled option for these color settings to be applied.

◦ Using common code for all extension lines so that all study Subgraph settings/properties for the 
extension lines apply to extension lines for Volume Profiles and TPO Profiles, consistently and 
fully. Internal performance improvements with the Volume by Price study. This development is still 
in progress.

◦ Added new Tools >> More Tools >> Log Drawing Statistics command to log drawing related 
performance statistics into the Message Log. 

◦ Corrected issue with using the Good till Date-Time setting on the Trade Window, which arose in a 
recent release. When using the CQG Web API service, the good till date-time is now adjusted to 
UTC before sending to CQG , as is required. 

◦ There are now 150 Advanced Custom Study Buttons compared with 50. Due to the necessary 
implementation and for safety reasons, it was not possible to maintain the assigned keyboard 
shortcuts for the first 50 if they were assigned. Those will be cleared upon an update to version 1594 
or higher, and will need to be reset as required. 

◦ Various other development. 
•

• 1589 Release Date: 2017-07-25
[Link] - [Top]

◦ With the CQG trading platform service, options lookup is now supported through the File >> Find 
Symbol window. This is necessary to find the correct option symbols to use.



◦ In ACSIL, SC_ACS_TOOL# identifiers have been renamed to ACS_BUTTON_#.
◦ Corrected small issue with jumping by the specified number of trades or jumping to the next bar, 

during a chart replay.
◦ Corrected some minor issues with the Intraday Data Editor arising in a recent release.
◦ New Chart Drawing shortcut menu command to add a Ray line which is parallel to a Pitchfork 

drawing.
◦ New ACSIL members to request and receive keyboard key and keyboard character events. Refer to 

ACSIL Interface Members - Variables and Arrays.
•

• 1585 Release Date: 2017-07-19
[Link] - [Top]

◦ Added new chart trade menu commands to move Target orders and Attached Stop orders to selected 
price on chart.

◦ Corrected small issue with a trend reversal which can occur on first Universal Renko bar of day.
◦ Corrected an issue with alignment of the Recenter Line on a Chart/Trade DOM.
◦ Corrected an issue from a recent release with alignment of Color Bar Draw Styles for Renko bars.

•

• 1584 Release Date: 2017-07-13
[Link] - [Top]

◦ Corrected an issue from a recent release with the Intraday data editor where the chart would not 
reload after changes to data records when the editor window is closed.

◦ With the Numbers Bar study, when Enable Diagonal Zero Bid/Ask Compares, Input is set to No, 
then when comparing to a nonexistent price level, the resulting percentage will be 0 and/or there 
will be no color drawn. May general improvements to the Based on AskVol BidVol Diagonal 
Difference Percentage of Bar Range Text/Background Coloring Method. Fully updated the 
Numbers Bars documentation to document in detail, each Background and Text coloring method.

•

• 1583 Release Date: 2017-07-11
[Link] - [Top]

◦ Added option on the Trade menu for enabling automated trading for individual charts. The default is 
enabled.

◦ Added option in Global Settings >> General Settings to set the start of the week to Monday 
instead of Sunday. We realize, that only the United States and Canada recognize Sunday as the 
beginning of the week. The international standard is Monday.

◦ All of the time related Spreadsheet functions now support milliseconds. The documentation has 
been updated. 

◦ Corrected long-standing problem with the Study/Price Overlay Study when another study is based 
on it where it would not update its output arrays immediately for new bars added but do that the 
next calculation. An example of where this would be a problem is when a study like the Study 
Subgraph Multiply study is based on the Study/Price Overlay study. When a new bar is added to 
the chart, the overlay study updating was being delayed until the next time the study is calculated. 
This was due to an incorrect determination of the array size because of the allocated dependent 
Date-Time array for the study. In the past the resolution to this issue was to select Chart >> 
Recalculate. This is no longer necessary.

◦ Updated all of the arithmetic studies to perform calculations at earlier indexes when they are based 
on the Study/Price Overlay study and also update a special index to indicate where they were 
updated when the Study/Price Overlay study is based on them or other studies.

◦ In the case of the LMAX Trading service, when new historical order fills are received from the 
remote trading server, the connected Sierra Chart clients are automatically notified of this and 
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request the fills. 
•

• 1575 Release Date: 2017-06-26
[Link] - [Top]

◦ When adjusting a Chart Drawing from ACSIL, if more than one Chart Drawing uses the same 
LineNumber, only the first found drawing will be adjusted for performance reasons. Therefore, it is 
not considered best practice to use the same LineNumber for different Chart Drawings added by 
the ACSIL sc.UseTool function.

◦ With the Numbers Bars study there is a new Input to highlight and extend nonzero bid volume and 
ask volume at the high and low of a Numbers Bar. The extension is until intersection with future 
prices.

◦ The Volume by Price study has a new input to extend the Volume Weighted Average Price line.
◦ Corrected an issue with processing the trade quantity/volume for certain exchanges with the Tele 

Trader data service.
◦ Various drawing tool improvements.
◦ Combining of CME trades into the larger original summary trade with the Sierra Chart Exchange 

Data Feed. This feature is under development still.
◦ Automatic downloading of historical Intraday data for open charts that are not receiving real-time 

data when using the SC Data - All Services service.
◦ Support for AMP Clearing when using CTS.
◦ For Continuous Futures Contract charts back adjustment changes are now modified through Global 

Settings >> Symbol Settings.
◦ Added new sc.BaseDataEndDateTime array to ACSIL which contains the ending date time for each 

chart bar. This requires setting sc.MaintainAdditionalChartDataArrays to 1 to cause this data to be 
maintained.

◦ When using the TransAct Trading service, when there is an order rejection for a new order, in 
particular an order where a Good Till Canceled Time in Force is not supported, the order rejection 
was not mapped to the correct order. This leads to a case where the order looks like it is 
nonresponsive. Instead there was a new order being added to the order list. This problem has been 
resolved. The underlying problem is that when the TransAct bridge program rejects this type of 
order, it sets the Trade Account to "0" instead of the actual trade account which causes this problem 
because it looks like the order is for a different account. 

•

• 1570 Release Date: 2017-06-15
[Link] - [Top]

◦ Global Settings >> Global Profit/Loss Management now includes a new option to lock trading 
for the entire day rather than a specified number of minutes. This is useful for automated trading 
once a certain profit or loss target has been met, to prevent further order submission.

◦ The Numbers Bar study now supports extending the Point of Control for a Numbers Bar until future 
intersection. This is set through the Highlight Point of Control In Input. A separate color setting 
will be added including support for a price label.

◦ There is now a much more simplified method to change the contract rollover amount/difference for 
back adjusted Continuous Futures Contract charts. Refer to Controlling Rollover Amount for Back 
Adjustments.

•

• 1567 Release Date: 2017-06-08
[Link] - [Top]

◦ Increased the number of displayed drawing levels at a time on the Tool Configuration/Properties 
windows from 8 to 12.
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◦ Resolved a problem with the clearing of market depth pulling and stacking data when using CQG 
and also when there are 50 levels of ask market depth data.

◦ Resolved a problem where the date and time controls would not display properly due to a Windows 
issue. We have worked around this issue.

◦ Resolved a slight calculation inaccuracy with the Volume Weighted Average Price - Rolling 
Standard Deviation bands.

•

• 1564 Release Date: 2017-05-31
[Link] - [Top]

◦ Corrected a problem from a revision of 1563 where market data requests may not have been made 
correctly for Data/Trade Services which use the DTC protocol.

•

• 1562 Release Date: 2017-05-26
[Link] - [Top]

◦ Resolved an issue with the setting of the Value Format and Tick Size for trading for BitMEX 
symbols. Versions prior to this for BitMEX are being locked out. In an earlier release, resolved an 
issue with Testnet data being provided for the live BitMEX trading connection. This only affected 
some versions. 

◦ New Input added to the Volume by Price study to exclude evening session volume profiles other 
than for the last day. 

◦ Added keyboard shortcut support for the TPO Profile Chart study for the Input to exclude evening 
session profiles. 

•

• 1559 Release Date: 2017-05-22
[Link] - [Top]

◦ Enhancements to the Chart Replay functionality.
◦ Completed development of the Hurst Exponent study. Documentation will be added shortly.
◦ When using chart linking, the chart tabs are now color-coded the standard link colors.

•

*Last modified Thursday, 25th April, 2024.
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Log of Changes and Improvements to Sierra Chart

This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 1558 Release Date: 2017-05-12
[Link] - [Top]

◦ The Numbers Bars study Column # Background Coloring Methods and Column # Text 
Coloring Methods have improvements with organization and consistency. This makes the study 
easier to understand. The following changes have been made:
▪ There are separate coloring methods for percentages and actual volumes. No longer are they 

combined and the behavior altered by the threshold values.
▪ There are separate threshold inputs for percentages and separate threshold inputs for actual 

volume values. No longer are these combined.
▪ Percentage threshold values are now always in the format of .01 = 1% and 1.0 = 100%, no 

matter what coloring method is being used even for diagonal comparisons. 
▪ There are completely identical coloring methods for both the background and text. 
▪ There are optional separate colors for coloring text different than the background.

◦ We are in the process of updating the Numbers Bars documentation to document each and every 
Background and Text Coloring Method individually. This will make them much easier to 
understand and all technically correct without any potential for misunderstanding. At the present 
moment some of the Numbers Bars documentation involving coloring methods and thresholds is 
inconsistent with the current version.

◦ Existing instances of the Numbers Bars study in existing Chartbooks should update automatically 
without the need for changes in most cases. However, you should go through the Input settings to 
make sure they are correct and as expected. Check the Column # Background/Text Coloring 
Method and Column # Percent/Actual Volume Compare Thresholds study Inputs.

◦ Corrected an issue from the prior release with the pulling and stacking market data column where 
the bid column was not displaying any data. 

◦ For the DTC Protocol Historical Data Server in Sierra Chart, all encoding types are now supported 
including JSON and Google Protocol Buffers.

•

• 1556 Release Date: 2017-05-12
[Link] - [Top]

◦ New Input added to TPO Profile Charts study: Exclude Evening Session Profiles Except For Last 
Day.

◦ Various improvements to the Numbers Bars study including new coloring method and Volume 
Profile Bars Length Relative to All Visible Bars Input. 

◦ The Transparency Level setting now exists on the Subgraphs tab of the Study Settings window and 
is specific for individual studies instead of being global.
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◦ Improvements to the market depth stacking and pulling market data columns where the value for a 
price level is not cleared unless that level no longer exists on the bid/ask side.

◦ Efficiency improvements to the Volume Weighted Average Price-Rolling study. 
◦ Added Zig Zag Oscillator Subgraph to the Zig Zag study. 

•

• 1549 Release Date: 2017-04-26
[Link] - [Top]

◦ Improvements to the High/Low for Time Period - Extended study. New inputs have been added.
◦ Added support to modify Chart Drawings copied from other charts, on the destination chart. This is 

a significant new feature which involved a significant amount of development effort and greatly 
enhances the Chart Drawing capability of Sierra Chart. For this feature to work, Chart >> Chart 
Settings >> Chart Drawings >> Allow Modification of Chart Drawings from Other Charts 
needs to be enabled.

◦ Completed development of the Global Settings >> General Settings >> General 4 >> Detect 
Rollover of Current Futures Contract Symbols Based on Real-time Volume feature.

◦ Corrected an issue with spreadsheets where column references would change to cell range 
references.

◦ Corrected an issue with spreadsheets where advanced cell references in formulas would change 
when a spreadsheet is loaded.

◦ Added DRAWSTYLE_POINT_VARIABLE_SIZE new study Subgraph Draw Style.
◦ Added the Recent and Current Traded Bid/Ask Volume commands to the Trade menu. The Trade 

>> Show Market Data Columns command lets you view the configured market data columns on a 
chart without having Chart Trading activated.

•

• 1546 Release Date: 2017-04-20
[Link] - [Top]

◦ Restored support for custom studies compiled for versions 1224 and earlier. Support for these was 
removed in version 1544 and we acknowledge that this was a mistake and created more difficulty 
than we had expected. We do apologize for the issues encountered.

◦ In version 1544 the ACSIL Zig Zag intermediate study calculation functions have been changed and 
this had caused a stability problem in Sierra Chart with custom studies compiled for versions earlier 
than 1544 that used these Zig Zag functions. The solution to this problem was to recompile the 
custom studies using version 1544 or later. In this version, 1546, we have solved the stability 
problem when using older custom studies that use the Zig Zag functions. However, this now 
requires that any custom study using the Zig Zag functions which was recompiled for 1544, 1545 
now needs to be recompiled for 1546 to work properly with the Zig Zag functions. 

◦ Windows XP is now supported again. 
◦ The Color Bar Based on Alert Condition study now supports extension lines until future 

intersection. 
•

• 1544 Release Date: 2017-04-15
[Link] - [Top]

◦ Dramatically improved the performance of saving Chart Drawings in Chartbooks. A performance 
problem arose with the new file format used for Chart Drawings saved in Chartbooks beginning in a 
recent release.

◦ Corrected a potential stability issue with the modification of Chart Drawings from ACSIL.
◦ Reverted: Corrected an issue with the formation of Renko bars where the trade that starts a new bar 

was incorrectly being added to the prior Renko bar instead of the next bar which it starts.
◦ ACSIL Zig Zag intermediate study calculation functions have been changed to improve the 



accuracy of the Zig Zag study. Custom studies which use these functions must be recompiled. An 
indication of this is required will be a message like the following in the Sierra Chart Message Log: 
Warning: The Custom DLL study "CustomStudiesFileName.InternalStudyName" has just caused a 
CPU exception. You will need to contact the developer of the custom study you are using to have 
them recompile it with version 1544 or higher. This is an easy process.

◦ Removed support for custom studies compiled with version 1224 and earlier. This needed to be 
done in order to make code maintenance easier for us. The studies will simply need to be 
recompiled on the newer versions using the current SierraChart.h header file. This is all.

•

• 1541 Release Date: 2017-04-06
[Link] - [Top]

◦ The Stationary Text tool has a new option named Link to Vertical Axis Scale. When this is 
enabled, then the text is stationary along the horizontal axis but not stationary on the vertical axis.

◦ Changes to constant range scale adjustments for when using a Trading DOM to only use the last 
trade price and not the entire bar values which are not visible.

◦ Fixed various issues related to customizing menu commands.
◦ Added New Draw Style: DRAWSTYLE_CIRCLE_HOLLOW_VARIABLE_SIZE.

•

• 1540 Release Date: 2017-04-04
[Link] - [Top]

◦ ACSIL added Chart Drawings through sc.UseTool which specify bar Index locations rather than 
Date-Times no longer should use identical LineNumbers. They still can but when modifying one of 
these drawings, only the first found drawing will be modified. This is part of performance 
improvements.

◦ Corrected historical data downloading problem for the LMAX trading service which arose in recent 
releases.

◦ Rebuilt the Moving Average-Rolling High Accuracy study. It should be removed from the chart 
and added again.

◦ Corrected a minor issue and improvements related to the new network communication core.
◦ Corrected some issues related to the support for Poloniex and BitMEX crypto currency exchanges. 
◦ When adjusting a manually drawn Volume by Price study on the chart, it is immediately updated as 

it is being adjusted. If you notice any negative performance impacts related to this, let us know.
•

• 1535 Release Date: 2017-03-29
[Link] - [Top]

◦ Support for Poloniex crypto currency exchange. Documentation will be provided shortly. Support 
for the BitMEX exchange is also close to being finalized.

◦ There is now the ability to detect whether to notify have a futures contract rollover based upon the 
date rule in the Global Symbol Settings or based on increased volume of the next futures contract 
compared to the current futures contract that the chart is set to. The setting is in Chart >> Chart 
Settings >> Advanced Settings 3.

◦ New ACSIL variable name: sc.CustomChartTitleBarName.
◦ Corrected a problem with the new 64 chart drawing levels.
◦ Corrected a problem from a recent release, involving the copying of chart drawings from other 

charts where the drawings would not copy from the second and additional charts when there was 
more than one chart specified. 

•

• 1530 Release Date: 2017-03-18



[Link] - [Top]

◦ Increased the number of levels used with Drawing Tools from 32 to 64. This applies to Drawing 
Tools like the Price Retracement tool which use a variable number of levels. 

◦ When using any of the Spreadsheet studies, there are new study Inputs used to specify the name of 
the Sheet the chart data is outputted to. This can be used as an alternative to using the standard of 
Sheet# where # by default is the chart number.

◦ Added new variables and functions to ACSIL. You will see the new members at the bottom of the 
SierraChart.h file. Most of them have now been documented.

◦ Resolved a potential problem with the downloading of historical Intraday data where there could be 
excessive memory use and also possibly higher CPU usage. This potentially could lead to instability 
or freezing. These are less likely but potentially possible. The new high-performance network 
communication core that Sierra Chart has did not regulate the amount of memory used and would 
receive data as fast as possible based upon the network speed and speed of your computer. While 
this is good, this can potentially lead to problems. The downloading is now limited to two 
megabytes at a time until Sierra Chart and your system can process through that data.

◦ Various other development.
•

• 1527 Release Date: 2017-03-06
[Link] - [Top]

◦ Improvements to the Divergence Detector study. Refer to the updated documentation for 
Divergence Detector.

◦ The Chart/Trade DOM market data columns now update in a chart during a replay. 
◦ Added an option in Global Settings >> General Trade Settings to always estimate bid and ask 

prices during a chart replay when using 1 tick Intraday data records.
•

• 1525 Release Date: 2017-03-01
[Link] - [Top]

◦ Several new study Subgraph Draw Styles added. This includes 
DRAWSTYLE_TRANSPARENT_CIRCLE_VARIABLE_SIZE (The sc.Subgraph[].Data[] 
array contains the Chart Region y- coordinate. The circle size in pixels is controlled through the 
sc.Subgraph[].Arrays[0][] array.)

◦ With the Large Volume Trade Indicator study a new method to determine the minimum and 
maximum volume based upon all bars in the chart. 

◦ When a study is fully recalculated, the calculation time is determined and now displayed after the 
name of the study in the Studies to Graph list in the Chart Studies window. 

◦ Corrected an updating issue with the Relative Volume study where it would not update after the 
initial full calculation.

◦ Corrected an issue with the Weekly OHLC study when displaying the High and Low lines 
incrementally for the week.

◦ Resolved a problem with a dynamic reference from the INDIRECT formula function when it 
references another Sheet in a Spreadsheet. 

•

• 1522 Release Date: 2017-02-17
[Link] - [Top]

◦ Resolved a problem where the Trade DOM column configuration was not being saved.
◦ Improvements with the linking of the associated Chart Drawing to a manually drawn Volume by 

Price study. This resolves some occasional issues that have previously been occurring related to the 
linking of the Chart Drawing. 
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•

• 1521 Release Date: 2017-02-17
[Link] - [Top]

◦ Corrected a problem with symbol matching with the Teletrader Data service for stocks which have a 
symbol pattern like a futures contract.

◦ Completed full review of historical market depth data recording and processing to solve a 
synchronization issue which was leading to a freeze condition under certain conditions. Some 
changes were made. This had become an issue now that there is a separate thread for market data 
processing for DTC services. This issue is now 100 percent resolved.

•

• 1518 Release Date: 2017-02-10
[Link] - [Top]

◦ Resolved some additional synchronization issues related to historical market depth data and 
processing of real-time market data on a secondary thread.

•

• 1516 Release Date: 2017-02-08
[Link] - [Top]

◦ The commands Global Settings >> Customize Chart/Trade DOM Columns - Chart are now 
specific to individual Trade DOMs and Charts instead of being global. 

◦ Resolved a synchronization issue in the DTC Server.
•

• 1515 Release Date: 2017-02-05
[Link] - [Top]

◦ Corrected a stability issue related to network connections that use SSL/TLS. 
◦ Corrected a performance issue related to Google protocol buffer connections which includes the 

CQG Web API that arose in version 1514.
◦ Enhancements to the Large Volume Trade Indicator study. Transparent circle markers are now 

supported.
•

• 1512 Release Date: 2017-01-31
[Link] - [Top]

◦ It is now supported to change study Inputs directly from a chart through the keyboard. Refer to 
Changing Study Inputs Directly from Chart.

◦ New Inputs added to the Volume Weighted Average Price-Rolling study.
◦ Corrected a problem from a recent release where some custom study DLLs may not have their 

studies listed in the Add Custom Study window. 
◦ Corrected a problem from 1511 where the DTC historical data server was not working properly due 

to recent changes. This problem would have been noticed when using sub instances started with File 
>> New Instance.

◦ Implemented use of new network socket core functionality. Market data processing for DTC 
connections now is done on a background thread.

•

• 1510 Release Date: 2017-01-24
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[Link] - [Top]

◦ New Horizontal Profile Subgraph Draw Styles. Refer to Horizontal Profile.
◦ Working on the ability to compile multiple CPP files using remote build (Still under development)
◦ New sc.DownloadHistoricalData ACSIL function.
◦ Developing completely new and efficient network communications functionality.
◦ Updated Volume Weighted Average Price standard deviation band calculations. There are now 

three selectable choices. This includes VWAP Variance, Fixed Offset, Standard Deviation.
◦ Greatly minimized a problem with the 50th level of market depth data when using the CQG trading 

platform service, being far away from the prior price level.
•

• 1506 Release Date: 2017-01-11
[Link] - [Top]

◦ Low-level Global Profit/Loss Management improvements.
◦ Additional inputs added to the Volume at Price Threshold Alert V2 study.
◦ Cut functionality is supported with Chart Calculator Chart Drawings.
◦ Corrected a problem where an exception which could occur immediately when connecting to the 

data feed when using the Chart DOM.
◦ Study Collections which have the option Prompt to Remove Existing Studies enabled now append 

a + instead of a - to the end of the Study Collection name. The reason for this change is being that 
the Study Collection can add additional studies to the chart rather than replacing the studies, it is 
more logical to use a +. A - is still supported as well.

•

• 1504 Release Date: 2016-12-26
[Link] - [Top]

◦ Corrected a problem from the prior release where the Trade Order confirmation window was not 
displaying even though order confirmations were enabled.

◦ Small improvements to various studies including the Murray Math study.
◦ When hiding/unhiding a study through the Analysis menu or directly from the chart, the studies are 

no longer fully recalculated. 
◦ Various other low-level development and issues resolved.

•

• 1502 Release Date: 2016-12-26
[Link] - [Top]

◦ Added to the Volume At Price Threshold Alert V2 study, the ability to draw an extension line 
from a price level which met the volume threshold and extends until future intersection.

◦ The Control Bar now supports buttons for Study Collections and Chartbooks. Refer to Control Bars.
•

• 1501 Release Date: 2016-12-21
[Link] - [Top]

◦ Resolved a problem with a 64-bit integer data type specification which was causing compiler errors 
when using Visual C++ to build Advanced Custom Studies.

•

• 1500 Release Date: 2016-12-19
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[Link] - [Top]

◦ Resolved a stability issue which arose approximately in version 1495. If you are running version 
1495, update to this version as soon as possible.

◦ Corrected a problem related to historical data downloading when using the Rithmic and Interactive 
Brokers trading services where a second download from the primary service was not occurring. This 
would cause the chart to continue to show a Waiting to Download message and the download 
would not occur.

◦ Finished development of the Large Volume Trade Indicator study.
◦ Continued development of Chart/Trade DOM column functionality. The columns are now manually 

adjustable.
•

• 1495 Release Date: 2016-12-07
[Link] - [Top]

◦ Added Large Volume Trade Indicator study which places boxes on the left side of a chart bar at 
the price level where there are trades over the specified Volume Threshold Input setting. This is 
going to be further enhanced with several new features. 

◦ Continued development related to the Chart DOM and Trade DOM columns including market data 
columns.

◦ Added Repulse study. Added Stochastic - Percentile study.
•

• 1491 Release Date: 2016-11-29
[Link] - [Top]

◦ Added new Chart Trade Settings: Working Orders >> Display Order Type, Reject Chart Trade 
Orders That Will Immediately Fill

◦ Added new OCO Buy Stop Sell Stop At Market order type command which can be added to the 
Chart Trade Shortcut menu.

◦ There are new Chart menu commands which can have keyboard commands assigned to them which 
support starting and stopping a chart replay.

◦ The Cumulative Delta Bars studies now support resetting at the two session starts within a day if 
the Evening Session is set to be used in the chart. There is a new study Input to control this.

◦ The Numbers Bars Calculated Values study calculations which reset at the start of the day now 
support resetting at the two session starts within a day if the Evening Session is set to be used in the 
chart. There is a new study Input to control this.

◦ Added support to the Bid and Ask Depth Bars study to use the new historical market depth data. 
This provides a lot more history which is persistent. There is a new study Input to control this.

◦ Increased the number of Chart Drawing Tool configurations from 8 to 24.
◦ Various other low-level development and issues resolved.

•

• 1486 Release Date: 2016-11-16
[Link] - [Top]

◦ Corrected problem with Triggered Limit Order Entry study which arose in a recent release 
regarding triggering.

◦ Corrected a problem related to the Market Depth Historical Graph study where it would not 
display when the study was applied when there is no historical market depth data file currently 
available.

◦ New Spreadsheet System for Trading study Sheet inputs for limiting auto trading times and 
flattening the Trade Position at a particular time. Documentation for these has been added.

◦ Added new Combined Bid/Ask Market Depth Pulling/Stacking columns for the Chart/Trade 



DOM.
◦ Added new study Draw styles.
◦ Resolved an issue with custom menu commands from ACSIL where after repeatedly adding and 

removing menu commands, this would lead to a condition where new menu commands could not be 
added. This is now resolved.

◦ Added new Spreadsheet System for Trading study Sheet cell named Last Entry/Exit Order 
Date-Time.

◦ Corrected a problem from a recent release with the Study/Price Overlay study where it would 
cause a synchronization of the source chart settings to the destination chart when it was set to not do 
that.

◦ Various other low-level development.
•

• 1483 Release Date: 2016-11-08
[Link] - [Top]

◦ Corrected a problem where the last trade price box for TPO Profile Charts was not displaying. This 
was an issue arising in a recent release.

◦ New Volume by Price study Input to adjust volume profiles to not overlap the DOM Graph.
◦ When using the Spreadsheet Studies and there is a TPO Profile Chart study on the chart, the TPO 

and Vol Profile Information is now outputted to columns I and J beginning and row 104 instead of 
the previous a row 85. In the case of a previously saved spreadsheet, you will need to manually 
delete the previous TPO and Vol Profile Information from the previously used rows in the I and J 
columns.

◦ Updated Rithmic API in the Rithmic bridge program. Updated all internal connection points. Added 
new server for MES Capital.

◦ Added support for server side Bracket orders for the CQG FIX Trading service.
◦ Resolved a problem with Trade Accounts identifiers causing order updates not to match with the 

corresponding existing order when trading from a secondary instance of Sierra Chart when using the 
Transact Trading service in Simulated Live mode.

•

• 1480 Release Date: 2016-11-03
[Link] - [Top]

◦ Custom trading keyboard shortcuts are now implemented.
◦ Corrected a low level bug which could cause abnormal shutdown in Sierra Chart related to flushing 

of data to Intraday chart data files and market depth data files. It is not likely that this would have 
been encountered. However, this is a critical issue that was resolved and it is important for users to 
update soon to this version or higher.

◦ Some changes to the Trading: Bid/Ask Quantity Triggered Stop Order study. Current 
documentation explains how it currently works.

◦ Changed the processing of order fills when using the FXCM FIX Trading service to be more 
reliable in the case when the sequence of the execution report and position report are not in a 
specific order. If you are using the FXCM FIX Trading service directly, it is recommended to 
update to this version as soon as possible. If there are any issues, report them to Sierra Chart 
Support.

◦ Implemented market depth stacking and pulling column for the Chart/Trade DOM.
◦ Various other development.

•

• 1478 Release Date: 2016-10-27
[Link] - [Top]

◦ Resolved a problem with historical Intraday data downloading from TD Ameritrade which was 



resulting in timeout errors, missing data for the current day, and causing the streamer connection to 
stop.

◦ Added new order entry study: Trading: Triggered Stop Order. Full source code is included.
◦ In the case when a futures chart is active, the Watch List on the Control Bar will now automatically 

list the futures symbols for the next one year in addition to the symbols in the Associated Watch 
List for the chart.

◦ With the Volume by Price study, for some of the Volume Graph Period Types which display only 
a single volume profile, the Input Align to Far Right is no longer considered to be Yes when it is 
actually set to No. So for existing instances of the study, you may need to manually set this Input to 
Yes.

•

• 1477 Release Date: 2016-10-25
[Link] - [Top]

◦ The Analysis >> Build Custom Studies DLL >> Remote Build command is now functional and 
supports remote building of a source code CPP file. The source code file is transmitted using a 
secure TLS connection and the CPP file is deleted after it is compiled or the compiling fails for 
some reason.

◦ The Simulated/Non-Simulated Order activity source in the Trade >> Trade Activity Log has 
been removed. The prefix [Sim] in front of a symbol in the Symbols list on the Trade Activity Log 
indicates whether simulated Trade Activity entries are displayed. There is now a new Internal Order 
ID list box at the top of the Trade Activity Log to control displaying order activity for a specific 
Internal Order ID. 

◦ Corrected a problem where Range bar charts could continuously reload when an older custom study 
is used on those charts. 

•

*Last modified Thursday, 25th April, 2024.
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additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 1476 Release Date: 2016-10-21
[Link] - [Top]

◦ Universal Renko bars are now properly implemented. This setting can be found in Chart >> Chart 
Settings >> Intraday Chart Bar Period >> Bar Period Type.

◦ The BitMEX (Testnet) Service now goes through a common order routing connection. This is still a 
work in progress and is part of a cooperative development effort with BitMEX. More information 
about this will be available shortly.

◦ Added support when using the Interactive Brokers trading service to automatically calculate the 
total filled quantity of an order when an order fill message is received from Trader Workstation, if 
this field is not provided by Trader Workstation.

◦ Resolved an issue with the CQG Web API Trading platform service where orders for a particular 
symbol would not be processed from the CQG system unless the symbol was subscribed to. This 
would not be a problem if a chart was open for the particular symbol being traded at the time of 
connection. Also added proper support for maintaining the proper order ID state necessary for order 
modifications after an order is modified by another CQG client. It has always been the position of 
Sierra Chart that when using CQG you should use the CQG FIX Trading service which did not 
have this particular issue. Using the CQG Web API for trading has always been considered a 
backup.

◦ This version has the user interface for Custom Trading Keyboard Commands, but these are not yet 
implemented and will not perform any function at this time.

•

• 1473 Release Date: 2016-10-13
[Link] - [Top]

◦ Corrected a problem with Internal Order ID conflicts which can occur in a sub instance of Sierra 
Chart. This did not cause any harm but did cause an issue with simulated orders.

◦ Added a debugging option to the Trading: Bid/Ask Quantity Triggered Stop.
◦ Improvements to importing Intraday data. Added support for importing CQG time and sales data.
◦ Interactive Brokers true real-time data no longer is used to fill simulated orders or is used to modify 

trailing stop orders because it is delayed and can cause unexpected behavior in fast-moving markets.
◦ New Open and Close Marker Style added for Numbers Bars which draws a candlestick outline.
◦ Corrected a problem with the Clock-Real-time study, where when the Use Current Price for 

Vertical Position Input is set to Yes, repeated text drawings were added which would cause a 
significant performance impact. 

◦ The Data/Trade Service Settings window service settings Load and Save functionality is now 
functional again since being disabled in version 1464 but existing saved named settings will no 
longer restore the previously saved service settings. New named settings will have to be resaved. 

◦ Various other low-level improvements, additions and issues resolved.
•

• 1466 Release Date: 2016-10-01
[Link] - [Top]

◦ The BitMEX service now supports automatically listing symbols through the Find Symbol window 
Get Symbols command.



◦ Two digit years in future symbols are now supported when using the Gain Capital trading service 
when updating to this version. Symbols in charts and Quote Boards will be automatically converted.

◦ Resolved some issues related to the new user interface for Service specific settings in Global 
Settings >> Data/Trade Service Settings.

•

• 1464 Release Date: 2016-09-24
[Link] - [Top]

◦ Universal support for converting Profit/Loss values to a common currency. The Currency field 
needs to be specified on a symbol in the Global Symbol Settings for this to work and also the 
common currency has to be specified in the Global Trade Settings.

◦ Added new Bar Period Types: Unaligned Renko. Universal Renko (still under development and not 
properly implemented yet).

◦ Added Divergence Detector study. Documentation will be added to Technical Studies Reference as 
soon as possible for this study.

◦ The Global Profit/Loss Management feature now supports Trade Simulation Mode. It works 
independently for each trade account used by the opened charts or Trade DOMs.

◦ The user interface for Service specific settings in Global Settings >> Data/Trade Service Settings 
has been redeveloped and improved upon. The ability to Load, Save and Delete saved Service 
settings currently is not supported but this will be implemented in about a week. 

•

• 1462 Release Date: 2016-09-20
[Link] - [Top]

◦ The Trading: Market if Touched Order and Trading: Bid/Ask Quantity Triggered Stop Order 
now support modification of the order price by left clicking with your Pointer on the price level and 
dragging the price line up or down.

◦ Enhancements to the Global Profit/Loss Management feature. This feature is also in the process of 
being updated to support simulated trading.

◦ The second revision of 1462 corrects a problem where the CQG Trading platform service Server 
setting was not set correctly upon updating to this version.

•

• 1461 Release Date: 2016-09-14
[Link] - [Top]

◦ Added the order entry study: Trading: Bid/Ask Quantity Triggered Stop Order. Full source code 
for this is in the /ACS_Source/OrderEntryStudies.cpp provided file.

◦ New option to hold market order from Flatten or Reverse action until working orders are confirmed 
canceled. For details, refer to: Hold Market Order Until Pending Cancel Orders Are Confirmed.

◦ There is now a letter displayed after the Position Average Price on the Trade Window indicating if it 
is the Average Price provided by the external trading service (E). There is no letter if it is calculated 
by Sierra Chart from the order fills.

•

• 1459 Release Date: 2016-09-03
[Link] - [Top]

◦ New input added to High/Low for Time Period study.
◦ Added support for the Microsoft Visual C++ compiler when building custom studies through 

Analysis >> Build Custom Studies DLL. The previously supported compiler is no longer 
supported. It is necessary to install the new Visual C++ compiler with the Install Compiler button 
on the Build Custom Studies DLL window.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index4451.html?page=doc/GlobalTradeSettings.html#CommonPLCurrency
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◦ Reviewed and revised the program code for Point and Figure bars set through Chart >> Chart 
Settings.

•

• 1457 Release Date: 2016-08-28
[Link] - [Top]

◦ Added a prompt when a chart is being referenced by another chart to clear that chart reference when 
the user tries to change the timeframe of a chart bar and that is not possible because of the reference.

◦ When a TPO Profile period is greater than one day and the letter subperiod is less than one day, the 
letters will be based upon the time segment the subperiod is within the overall period and they will 
not be based strictly upon a 24-hour period.

◦ Support for automatically changing CQG account password when this is required.
◦ Historical Daily data is now loaded on a separate thread.
◦ Chart trading is now supported in other chart regions that the main price graph is set to. This is set 

through Chart >> Chart Settings >> Regions >> Chart Region.
•

• 1455 Release Date: 2016-08-23
[Link] - [Top]

◦ Spreadsheet formula functions HLOOKUP and VLOOKUP have been fixed where the third 
parameter was off by 1. Any existing spreadsheet formulas using these functions need to be updated 
to pass in a value of 1 greater to continue to work as expected. For example: VLOOKUP(3, C1:E6, 
1) should be changed to VLOOKUP(3, C1:E6, 2).

◦ Text can now be added to an Arrow Chart Drawing on a chart by right clicking on the Arrow 
drawing and selecting Modify Text. This allows you to add text with an Arrow to point out 
something specific in a chart.

◦ Improved handling of data errors when building the Volume at Price data for Historical Daily data. 
This will prevent Sierra Chart from freezing for an extended time when there are significant data 
errors in the Daily data.

◦ Improved the Linear Regression End Channel study to support starting the lines in the current day 
using a starting Time only.

◦ Added new study named Write Bar and Study Data to File.
◦ Support for the new CTS order routing option with a lower per contract cost. More details will come 

shortly on this.
•

• 1453 Release Date: 2016-08-09
[Link] - [Top]

◦ Simple Alert formulas now support the ability to reference data beyond the last bar in the chart. This 
is useful for referencing the pullback data of the Numbers Bars Calculated Values study.

◦ Corrected a problem from a recent release where Sierra Chart could freeze when displaying/
selecting the Positions tab on the Trade Orders and Positions window. 

•

• 1452 Release Date: 2016-08-07
[Link] - [Top]

◦ Corrected stock futures symbol parsing problem for Global Data Feeds.
◦ Resolved the problem where when there is corrupted data received during a historical data 

download, an excessive number of messages were added to the Message Log causing Sierra Chart 
to freeze.

◦ Added the option Global Settings >> Data/Trade Service Settings >> SC Server Settings >> Use 



Encryption for Historical Data Downloads, in an effort to to work around corrupted data 
downloads that some users are experiencing. We would like to hear from users who are having a 
problem with receiving corrupted data during a historical data download, if this option resolves the 
problem.

◦ Corrected problem with the setting of Price Multipliers in Chart Settings for futures spread symbols 
from the Sierra Chart Exchange Data Feed.

◦ Other development.
•

• 1448 Release Date: 2016-07-29
[Link] - [Top]

◦ Ask Volume and Bid Volume difference above and below the point of control is now calculated for 
the Volume by Price study and can be viewed through the Chart Values windows.

◦ A new TPO Profile Chart study Input has been added to not include singles in TPO count 
calculation above and below the Point of Control. 

◦ For Intraday Continuous Futures Contract charts, the rollover Date-Time now follows the Session 
Times and no longer rolls over exactly at midnight unless the Session times use a 00:00:00 Start 
Time. 

◦ In recent versions, for non-simulated trading the Position Quantity field in the Trade Activity Log 
and the Flatten button on the Trade Positions Window was incorrectly using the order fill calculated 
Position rather than the Position data provided by the external Trading service. This is now 
resolved.

•

• 1446 Release Date: 2016-07-22
[Link] - [Top]

◦ Further enhancements and issues resolved with the new window tiling functionality on the Window 
menu.

◦ The Clock - RealTime study now supports an AM/PM Input setting. 
◦ Various other low-level development and issues resolved. 

•

• 1445 Release Date: 2016-07-14
[Link] - [Top]

◦ Corrected a problem from version 1427 where scanning of Historical Daily and Intraday charts was 
not functioning properly due to some changes in that version. This is now resolved.

◦ Added Input Copy Column J From Formula Source Sheet to the Spreadsheet studies.
◦ Basic cell range references and basic column range references are now supported by the INDIRECT 

Spreadsheet function.
◦ Added the setting Draw Advanced Custom Study Drawings Above Other Drawings in Chart 

>> Chart Settings >> Advanced Settings .
◦ Added the following menu commands:

▪ Analysis >> Hide All Studies
▪ Analysis >> Unhide All Studies

•

• 1444 Release Date: 2016-07-13
[Link] - [Top]

◦ Continued enhancements to the Market Depth Historical Graph feature.
◦ Resolved issues with Symbol Settings and saving of trade orders. These were low-level issues 

which arose in version 1442 and 1443 relating to low-level internal changes. 



◦ Various other low-level development and issues resolved. 
•

• 1441 Release Date: 2016-07-07
[Link] - [Top]

◦ Continued enhancements to the Market Depth Historical Graph feature.
◦ Corrected a problem with the Relative Volume study which occurs when a new trading day begins 

in the chart during real-time updating or during a replay.
◦ Corrected a problem where price multipliers for symbols that use a real-time multiplier were being 

incorrectly used for trading related messages when using the DTC Server in Sierra Chart.
◦ Implemented new chart Tiling functions on the Window menu.
◦ Various other low-level development and issues resolved.

•

• 1437 Release Date: 2016-06-30
[Link] - [Top]

◦ Corrected a significant problem from an earlier release with the storage of market depth data where 
full snapshots were getting saved every market depth update after the first 10 minutes of each hour. 
This was causing very large depth files. This problem is now resolved. 

This is a mandatory update and versions 1428 through 1436 will be locked out July 4. It is 
important to go to the /SierraChart/Data/MarketDepthData folder on your system and delete all of 
the existing depth files because they are excessively large and have unnecessary data in them.

•

• 1435 Release Date: 2016-06-29
[Link] - [Top]

◦ Continued enhancements to the Market Depth Historical Graph study.
◦ Added new ACSIL functions: c_ACSILDepthBars* GetDepthBars(), c_ACSILDepthBars* 

GetDepthBarsFromChart(int ChartNumber), SaveChartImageToFileExtended(int ChartNumber, 
SCString &OutputPathAndFileName, int Width, int Height, int IncludeOverlays). Documentation 
for these will be added as soon as possible.

◦ The Volume by Price study now supports the Display Underneath Main Price Graph study 
setting so its position can be fully controlled relative to other studies on the chart and the main price 
graph.

◦ Corrected a problem where studies were not always getting fully calculated in Historical Charts 
under certain conditions. This problem arose from a recent release.

◦ Various other low-level development and issues resolved.
•

• 1430 Release Date: 2016-06-19
[Link] - [Top]

◦ Added new Market Depth Historical Graph study which displays market depth data historically 
on the chart.

◦ There is now support to store market depth data. Market depth data can be replayed both on a chart 
and on a Trade DOM and is accessible through ACSIL as well. For programmatically accessing the 
historical market depth data, refer to the c_ACSILDepthBars page.

◦ The Number of Rows setting for the Spreadsheet studies now can be set as low as 2.
◦ Various low-level improvements and issues resolved.

•

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index0078.html?page=doc/c_ACSILDepthBars.php


• 1425 Release Date: 2016-06-07
[Link] - [Top]

◦ Corrected an issue with the new Set As Independent Volume Profile for TPO Chart Volume by 
Price study Input setting.

◦ Corrected an issue where Intraday data from the Sierra Chart Historical Data service was not being 
downloaded in time units less than 1 minute.

◦ When replaying a chart, there is a new replay mode for calculating studies on every tick/trade. 
◦ Corrected small low-level issues.
◦ In the next release, there are two new options for Rectangle Highlights: Center Text Vertically - 

When set the text is split from the top label and centered vertically within the highlight. Center 
Price Labels On Level - When set, the price labels (and potentially the text) are centered on the 
upper/lower highlight level. These are also supported from ACSIL in the s_UseTool structure.

•

• 1419 Release Date: 2016-05-27
[Link] - [Top]

◦ When using the Volume by Price study with the TPO Profile Chart study, all of the extension 
options for the Point of Control and Value Area are now supported with optional labels and they are 
all based upon volume profile calculations rather than TPOs.

◦ Resolved a problem where you could receive an error about creating the Trade Manager. This has 
now been solved. It occurred from a recent release related to logging improvements for Trade 
Position data updates.

◦ Other low-level development.
•

• 1416 Release Date: 2016-05-24
[Link] - [Top]

◦ The Message Log, Trade Service Log, Trade Orders Window, Trade Positions Window, and Alerts 
Manager, now use the following Global Settings >> Graphics Settings color settings: General 
Text Window Background Color and General Text Window Text Color.

◦ Added a new Input Setting to the Volume by Price study named Set As Independent Volume 
Profile for TPO Chart which when set to Yes, allows single Volume Profiles to be added to TPO 
Profile charts which are independent of the individual TPO profiles.

◦ A new Volume Graph Period Type has been added to the Volume by Price study named 
"Specified Volume" which creates profiles based on the specified volume set with the Volume per 
Profile for Specified Volume Input. 

◦ This was previously added but now is currently documented: New ACSIL functions for getting and 
setting persistent SCStrings have been added to ACSIL.

◦ Restored the original date control to the Date and Time Input setting for studies.
◦ Intraday file writing is now done on a background thread of execution. 
◦ Other low-level development and issues resolved.

•

• 1412 Release Date: 2016-05-14
[Link] - [Top]

◦ Added Time Series Forecast study.
◦ Corrected an exception issue from the previous release related to downloading of user files like 

Chartbooks at startup.
◦ The new Sierra Chart installer is now released.

•



• 1411 Release Date: 2016-05-12
[Link] - [Top]

◦ Various low-level improvements.
◦ Sierra Chart now receives updated account information even while running. Therefore changes to 

your account like with usage time payments and the Sierra Chart Exchange Data Feed are 
automatically received by Sierra Chart. There is no longer a need to restart. In the case of when 
using custom studies from other sources which require authorization, those authorizations and any 
associated files are also received without restarting Sierra Chart.

•

• 1406 Release Date: 2016-05-06
[Link] - [Top]

◦ Corrected a problem with New Spreadsheets where when referencing data on a different Sheet 
within a Spreadsheetwindow and the data changes in the source sheet, the cell containing the 
reference does not update in the destination sheet.

◦ Added a new Background Coloring Method: "Based On AskVol BidVol Diagonal Difference 
Percentage" in the Numbers Bars study.

◦ Added Global Settings >> Set System Date-Time from Server.
◦ The two Username and Password settings for CQG FIX Trading have been combined into one. 

There is now also a new CQG setting in Global Settings >> Data/Trade Service Settings: 
Connect to Market Data Server.

•

• 1401 Release Date: 2016-04-27
[Link] - [Top]

◦ Corrected a problem from a recent release with the Move to Breakeven for Stop functionality not 
being active for server-side bracket orders.

◦ Now when using the Sierra Chart Exchange Data Feed with the lower-priced CME Group 
exchanges, it is only necessary to connect once a month to a live trading account. The other times 
you can connect to the SC Data - All Services and still receive the CME real-time data. For 
Interactive Brokers, added the option Global Settings >> Data/Trade Service Settings >> Trade 
Settings >> Perform Automatic Trading Account Check for SC Exchange Data Feed. When 
this is enabled, a connection to TWS will occur automatically as needed when using the SC Data - 
All Services service in order to receive the real-time CME data if using the lower-priced CME 
exchange fees.

◦ Numbers Bars Calculated Values study has two new subgraphs: Diagonal Positive Delta Sum, 
Diagonal Negative Delta Sum

◦ The Numbers Bars study has a new Text Type named Ask Bid Volume Difference Diagonal. 
Separate color coding for this type has not yet been implemented. It also does not support minimum 
and maximum highlighting. 

◦ Internal performance improvements with the handling of text strings.
◦ File >> New Instance now works for Transact users.
◦ The list of spread symbols returned when using Get Spreads on the Find Symbol window are now 

sorted.
•

• 1400 Release Date: 2016-04-23
[Link] - [Top]

◦ Corrected a problem with CQG Bid and Ask processing which occurred during some recent 
changes.

◦ For the Spreadsheet System for Trading study added the following new Spreadsheet Sheet inputs 



to control the order quantity for Buy Exit and Sell Exit: Use Seperate Exit Order Quantity and 
Exit Order Quantity.

•

• 1399 Release Date: 2016-04-22
[Link] - [Top]

◦ Corrected a problem with Bid and Ask update processing for Interactive Brokers and Rithmic which 
arose due to some recent changes.

◦ Corrected a problem from 1398 which was causing a protocol buffer error when using the CQG 
trading platform service. This arose because a new protocol buffer definition file was being used 
ahead of the release on the CQG Web API production server.

•

• 1397 Release Date: 2016-04-19
[Link] - [Top]

◦ Additional performance improvements with TPO Profile Charts. The most recent changes are not 
likely to make a noticeable difference.

◦ Corrected a problem that arose in the prior pre-release causing an abnormal shutdown related to 
chart drawings from Advanced Custom Studies.

◦ New Data Recording Suffix: -BID_ASK_TRADE_SYNC.
•

• 1395 Release Date: 2016-04-13
[Link] - [Top]

◦ Added Study Subgraph Daily High Low study. This study will draw lines at the highest high and 
lowest low of the Study Subgraph being referenced, incrementally throughout the day.

◦ Added support for TPO Profile splitting when the Sub Period Price Display Style study Input is set 
to Horizontal Bars.

◦ Additional performance improvements with TPO Profile Charts. 
•

*Last modified Thursday, 25th April, 2024.
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Log of Changes and Improvements to Sierra Chart

This list contains major items of development, and changes and additions which users need to be informed about.

This is not a comprehensive changes and additions log. And it should never be relied upon for such. It only 
represents a very small percentage of the actual development being performed every day. The vast majority of 
development is not documented here. Or receives, one small comment after it is all complete. There are not version 
notes for each version. The main Sierra Chart documentation is updated as needed relating to the changes and 
additions.

The maintenance of this page has mostly been abandoned by Sierra Chart development for many years due to the 
difficulty of maintaining it and because users can be incorrectly misled by or misinterpret notes that are made here. 
This does not change, the development of Sierra Chart which is very active every day and new releases are made 
nearly weekly or several times a week. The Sierra Chart project is still very active, with extensive development and 
it remains a very high quality software in the world. The engineering is at the very top of the world. 

• 38 
[Link] - [Top]

◦ The message " Some files not updated during installation." no longer occurs the first time you 
connect to the data feed. It was never necessary to have rebooted the computer or reinstalled the 
program to correct this. It was only necessary to restart the program. This problem has been 
corrected.

◦ Improved the feature that automatically logs you in to the standalone IB TWS software when the 
TWS New Login window is displayed, so that it works reliably every time. To enable the IB TWS 
automatic Login feature, select File-Data Source Settings on the menu and enable the Retry If Fail 
to Connect option.

◦ Support for IB TWS API version 8 and higher. Support for version 8 and higher means the program 
uses the high, low and net change information from the data service and allows you to use any type 
of symbol.

◦ The Login button is automatically pressed when the Sierra Chart Login window displays.
•

• 37 
[Link] - [Top]

◦ Corrected a problem where a runtime error would sometimes occur when logging into the software 
when using a firewall. Firewalls should no longer cause a problem.

•

• 36 
[Link] - [Top]

◦ Corrected a problem where a user-defined scale for the main price graph may cause flickering. 
Added complete documentation for the Scale window in the Chart Settings topic in the programs 
on-line help. If you have been using a user-defined scale for the main price graph because studies 
cause it to become compressed, then it is recommended that you use the new Same As Region scale 
range for your studies.

◦ German menus have been added.
◦ Ability to enable or disable values on the horizontal line and Fibonacci line drawings on the chart.
◦ Improvements with the special and out of sequence trade filter for myTrack. Special and out of 

sequence trades are trades that are filtered from intraday charts to prevent spikes in the charts. All 
filtering is now listed in the programs message log. Contact support if the program appears to be 
filtering data it should not.

◦ Corrected a problem where chart regions may not keep their exact size over time.



◦ The Last Time field on Quote Spreadsheets now includes seconds.
◦ The program code for intraday chart updating and IB data processing has been reviewed. No 

problems were found. Some improvements were made. Any problems with IB charts not updating 
would be because no data is being received from the IB data feed.

•

• 35 
[Link] - [Top]

◦ Improvements with the chart calculator tool.
◦ Chart window can be copied to a graphic file.
◦ Corrected a problem where trendlines in some cases would not start on the bar you began drawing 

at.
◦ The IB "accept incoming connection" and Login boxes are automatically closed (only the 

standalone version Login box is closed). The program will reconnect to the data feed if it detects a 
data feed loss from IB. The program will continuously try to reconnect for one full day. If you're 
able to start the IB standalone TWS software automatically like through the Windows scheduler, 
then you will now be able to continuously store data. Review the setup instructions for IB on the 
Data page on this web site for instructions to continuously store data.

◦ Chart grid lines are fully drawn to the right side.
◦ The number of Fibonacci levels and Fan tool slopes has been expanded to 11. Fibonacci lines are 

visible even if the original drawn line is off-screen. Current bid and ask values are passed to DLL 
functions.

•

• 34 
[Link] - [Top]

◦ Study Moving Average study has been added to the program. This moving average study can be 
applied to any other study.

◦ When erasing lines or text, the identifying numbers can be clearly seen.
◦ The least squares moving average can be displaced.
◦ A References Other Charts option has been added to the Technical Study Settings window. This 

option can be turned off for the Spreadsheet Study which will prevent automatic recalculation every 
minute. This will decrease CPU usage. It's only necessary to turn on the References Other Charts 
option, when a study refers to another chart.

•

• 33 
[Link] - [Top]

◦ Can set the minimum number of trades/ticks per bar to base bars on trades instead of minutes. Data 
is still currently stored in minutes. Therefore this feature does not create perfect tick charts. The 
ticks per bar is set in the Chart Settings window.

◦ Spreadsheet windows for the Spreadsheet studies are now opened in the background.
◦ Corrected a problem where the state of the active chart window was not always saved.

•

• 32 
[Link] - [Top]

◦ Corrected a problem where tools would not draw properly during chart updating.
•



• 31 
[Link] - [Top]

◦ The moving average type for the Slow stochastic can be set to one of five available types.
◦ Improvements with the commodity channel index.
◦ Charts are now printed completely in color. Corrected a problem where some color bars were not 

printing.
◦ Improved graphics updating to solve a flickering problem some users had on some systems.
◦ You can change the symbol in an intraday chart by just typing the partial symbol. If you want to 

switch to a new symbol type a / before the symbol.
◦ IB volume data is no longer multiplied by 100. If you need to adjust volume display you can do this 

in the Chart Settings window. The existing volume data in your data files can be adjusted to match 
the new volume format by using the Adjust Data function on the Edit menu. Volume data in 
intraday charts received with version 30 and earlier needs to be multiplied by .01 to match the new 
volume format.

•

• 30 
[Link] - [Top]

◦ Can run multiple instances of Sierra Chart. This allows using both Interactive Brokers and myTrack 
at the same time. Instructions for this are on the Data and Trading services page page on this web 
site in the Interactive Brokers section.

◦ New settings for Up and Down bar colors and Candlestick fill color.
◦ Data is read from the Interactive Brokers software at the maximum possible speed to avoid any 

possible delays.
◦ Corrected an issue with the Intraday Data editor.
◦ Other improvements and more to come.

•

• 27 
[Link] - [Top]

◦ Sierra Chart is now integrated to the Interactive Brokers Trading service. Refer to the Data and 
Trading Services page on this web site for Interactive Brokers setup instructions.

◦ An additional input has been added to the Slow Stochastic study.
◦ Intraday File Update List: This feature will update Intraday chart data files with current data for a 

list of symbols whether the charts for those symbols are opened or not. The Intraday File Update 
List window can be displayed from the Global Settings menu.

◦ A control has been added to the General Settings window for the Alert Sound.
◦ A Hidden option has been added as a study Subgraph display option.

•

• 26 
[Link] - [Top]

◦ Additional improvements with the Pivot Points studies.
◦ Volatility study added.
◦ Same As Region scale range type has been added to the Scale window.
◦ Out of order trade filter for the London stock exchange.
◦ Improvements with the Fan tool.

•

• 25 



[Link] - [Top]

◦ Pressing the control-t keys will bring up the trendline color window. The common colors are 
displayed at the bottom and can be more easily selected. The individual Fibonacci retracement 
levels can be set to different colors. Go to Chart-Graphics Settings on the menu to set them.

◦ Trendline width can be adjusted separately.
◦ New pivot point study for intraday charts.

•

• 24 
[Link] - [Top]

◦ a new function to filter errors in intraday charts.
◦ Can read more kinds of ASCII data.

•

• 22 
[Link] - [Top]

◦ Missing data from historical charts is downloaded when the chart is opened and you are connected 
to data feed.

◦ Corrected a bug with the Independent type scaling.
◦ Can read ASCII intraday data.
◦ Improvements with the Difference study.
◦ Closing line study added.

•

• 20 
[Link] - [Top]

◦ Text and Fan tools have been added.
◦ Elder Ray study added.
◦ Improvements with automatic scrolling when new bars are added to the chart to ensure the most 

current bar is always displayed.
•

• 18 
[Link] - [Top]

◦ An automatic independent scale has been added. The overlay study now uses this new scale type to 
overlay prices with different scales.

◦ The adjust data function now works with intraday charts.
◦ A new study has been added to do currency conversions.

•

• 17 
[Link] - [Top]

◦ Display As Main Price Graph Option: This option is in the Technical Study Settings window for a 
study on the chart. When this option is on, then the study will be displayed as the main price graph 
in the chart. It will replace the underlying price bars the study is based on and it will become the 
underlying data for any studies on the chart. For example if you set this option on the Difference 
study, then any of the other studies can be applied directly to that study. This option can also be 
used on the Spreadsheet Study. You can use a custom formula in the Spreadsheet Study that uses 



data from multiple charts. Like your own custom spread formula. You can then apply any of the 
standard studies available to that spread chart. This option is also very useful to create currency 
cross rates by using it with the Ratio study and two currency charts. Using this feature with the 
Spreadsheet Study can be a very useful feature and will let you do many things with Sierra Chart.

•

• 16 
[Link] - [Top]

◦ The scanning feature scans only the charts in the active chartbook. All studies, systems and alerts on 
the scanned charts include the latest trade.

◦ The program now downloads missing intraday chart data for option charts.
•

• 14 
[Link] - [Top]

◦ Improvements and important changes with the Spreadsheet Study feature.
◦ The last price for a symbol is shown in reverse colors in the price scale area of the chart.
◦ Using the control-e key will set all charts in a chartbook to the same symbol (see Keyboard 

Commands in the on-line help for details)
◦ Triangular Moving Average, Force Index, kurtosis, linear Regressive Slope.

•

• 12 
[Link] - [Top]

◦ Overlay study has been added. This study overlays a price graph from another chart on a chart.
•

• 11 
[Link] - [Top]

◦ Improvements with the Spreadsheet Study feature. Instructions for the Spreadsheet Study feature are 
now on the web site.

◦ The program supports historical chart data directly from the myTrack server instead of the Dial Data 
service. This simplifies access to historical chart data.

•

• 10 
[Link] - [Top]

◦ Simplified opening of new historical and intraday charts.
◦ Excel support for the Spreadsheet study.
◦ When downloading intraday chart data, the message log only opens when retrieving more than two 

days of data.
•

• 8 
[Link] - [Top]

◦ Can download historical data from myTrack even if the AIQ trading expert feature is used.
◦ Corrected a bug with printing.
◦ The Spreadsheet Study has been added. This study outputs chart data to a Spreadsheet and graphs 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index3372.html?page=doc/OverviewOfSpreadsheetStudies.php


data from the Spreadsheet to create your own studies.
•

• 7 
[Link] - [Top]

◦ Corrected a bug with the scanning feature.
◦ And and Or operators can be used in condition expressions.
◦ Improved chart calculator tool.

•

• 6 
[Link] - [Top]

◦ Bid ask average line works on all chart types.
◦ If historical charts are more than 1 day old, then a download will be done before the set download 

time.
•

• 5 
[Link] - [Top]

◦ Version numbers are whole numbers now. It will be incremented by one with new versions. The 
download file will be named SierraChartSetup.

◦ The date for Sunday and holiday intraday chart data is automatically corrected to the date the 
trading is actually occurring on.

•

• 4 
[Link] - [Top]

◦ Fibonacci retracement levels can be set in the General settings window.
◦ Intraday charts can handle new decimal format for stocks.
◦ Bid and ask displayed in the chart values window. Bid and ask average can be drawn on a chart.
◦ Can use default chart settings for new charts.
◦ The latest chart values and price are shown in the chart values window.
◦ Automatic repair of intraday files.

•

• 3.52 
[Link] - [Top]

◦ The time scale adjustment is now a global setting. It is set in the General Settings window.
◦ A feature to call external functions for custom studies.

•

• 3.50 
[Link] - [Top]

◦ Horizontal line tool.
◦ The open interest value in intraday charts shows the number of trades per bar.
◦ Mountain charts.
◦ New study that graphs the sum of all charts in a chart book.
◦ You can set the number of days to load into a chart.



•

• 3.46 
[Link] - [Top]

◦ Works with a new database from the data feed for improved intraday charting. Can use separate 
colors for point and figure bars. Studies that use two or more charts in their formula no longer need 
the Include columns with no data option in Chart Settings window because the charts are 
synchronized. More studies and tools are to be released in the near future.

◦ Bar spacing is now shown on the chart window. Can track new intraday charts without reconnecting 
to the data service.

◦ Reporting of extended hours trading.
◦ Easier adding of chart symbols.
◦ Automatic downloading of data for newly added symbols.
◦ Scrolling past the right side of a chart will fill in right side with space that is automatically filled as 

new bars are added.
◦ Spreadsheet window position and size is now saved with the Spreadsheet file.
◦ A function has been added to the intraday data editor that lets you delete data from any position in 

an intraday file to the end. This is very useful for deleting data after missing data that causes gaps or 
for deleting blocks of data with errors. When you connect the data feed again, the deleted data will 
be replaced with new data from the server.

◦ New studies: Trade Volume Index. Directional Movement Index. Directional Movement Oscillator. 
STIX. 3 chart spread.

◦ Fibonacci support and resistance tool!
◦ A beep is sounded when a study alert condition becomes true.
◦ Higher resolution chart printing.
◦ Rate of Change study can be used on volume.
◦ Faster updating of intraday charts.
◦ Can adjust the time scale on intraday charts to your local time. This is useful if you live in Europe.
◦ Intraday charts now use the date from the data feed and are not affected by incorrect date settings on 

your computer.
◦ If symbols are prefixed with a / on a Spreadsheet, then the Net Change can be colored by setting a 

colored number format for the cells.
◦ The historical download retry time has been set to 5 seconds from 60 seconds.
◦ Up to 100 symbols per Spreadsheet.
◦ Improved price scale display with fractions.
◦ Study alerts and scanning!
◦ Can select a study collection name in the study window without losing changes to settings for the 

studies on chart.
◦ Many improvements with point and figure charts. Can graph trade volume for point and figure 

charts.
•

*Last modified Thursday, 25th April, 2024.
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Description

[Link] - [Top]

The Point & Figure Chart study is a study which is added through Analysis >> Studies.

The Point & Figure Chart study has been replaced with the Intraday Chart Bar Period >> Bar Period Type >> 
Point and Figure Bar setting in Chart >> Chart Settings. For documentation, refer to Time Period Per Bar/ 
Amount of Data Per Bar. It is recommended to use this new setting.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexdb8f.html?page=doc/StudiesReference.php&ID=140
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
https://www.sierrachart.com/images/TechnicalStudiesReference_img1.png
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index4cf4.html?page=doc/ChartSettings.html#TimePeriodPerBar
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index4cf4.html?page=doc/ChartSettings.html#TimePeriodPerBar


However, the description here for Point and Figure bars in regards to how they are constructed, applies to both the 
Point and Figure Chart study and also to the Chart >> Chart Settings >> Intraday Chart Bar Period >> Bar 
Period Type >> Point and Figure Bar setting. 

Point and Figure charts consists of columns of X's or O's. A X column is created when the price of the symbol is 
going up. An O column is created when the price of the symbol is going down. One X or O is drawn for each price 
move of the specified Box Size Input. Until the price movement, meets or exceeds the Box Size, no new box will 
be drawn. 

The Box Size is specified as a number of ticks where the Tick Size is controlled through Chart >> Chart Settings 
>> Tick Size. 

For example, if the Box Size is specified as 2 ticks and the Tick Size is .25, then the actual box size will be .50. In 
this particular example, for each price movement of .50 up or down of the underlying data the Point and Figure 
bars are based on, a new X or O will be drawn.

The underlying data in the case of the Point and Figure Chart study will be the chart bars as they are configured 
through the Chart >> Chart Settings. In the case of the Intraday Chart Bar Period >> Bar Period Type >> 
Point and Figure Bar setting in Chart Settings which also creates Point and Figure bars, the underlying data is 
what is used in the Intraday chart data file. Usually this will be 1 second for 1 tick data. 

If the price of the symbol reverses direction by the number of boxes specified by the Reversal Size Input setting or 
more, then a new column is created in the opposite direction. If the prior column consisted of X's, then the next 
column will be O's, or O's if the prior column is X's. The Reversal Size in no way controls the minimum number 
of boxes per chart column. The number of boxes per chart column just simply depends upon whether a reversal has 
occurred based on the price action of the symbol. So there can be just one box.

The chart Tick Size can be changed to whatever that you require and this will affect the Box Size . However, this 
does not change the values of the underlying data in the chart. Those will remain the same. And as explained below 
all comparisons are based upon the Price Display Format setting on the chart. 

All comparisons between the price values of the underlying data, the values of existing Point and Figure bars, the 
Box Size and the Reversal Size are compared according to the Price Display Format of the chart. 

The Point and Figure Chart study graph columns are built from the underlying chart bars in the chart. If the 
underlying chart bars are 1 minute, then the Point and Figure columns will be based upon 1 minute bar data. 

If the underlying chart bars are Daily bars, then the columns will be based upon Daily bar data. If the underlying 
chart bars are less than a minute or based upon a Number of Trades per bar, then the Point and Figure columns will 
be based upon that data.

The time period of the underlying data is set by selecting Chart >> Chart Settings on the menu. Refer to Time 
Period Per Bar/ Amount of Data Per Bar.

Point and Figure charts are based on the High and Low of the underlying bars in the chart. If the Open is greater 
than the Close of an underlying bar, likely meaning the High was made first, then the High is processed before the 
Low.

If the Open is less than the Close of an underlying bar, likely meaning the Low was made first, then the Low is 
processed before the High.

For example, if the Point and Figure column currently being built is up and the underlying data bar is determined to 
be a rising bar, meaning the Low was made first, then Sierra Chart checks to see if the Low causes a reversal. If it 
did, a reversal will be made.

Sierra Chart will then look at the High to see if a new box or boxes can be added if no reversal was made from the 
Low.

Or if a reversal was made from the Low, Sierra Chart will look at the High to see if a reversal needs to be made 
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from the new down column.

When you are using the Point and Figure study on an Intraday chart, for the greatest accuracy and stability you 
may want to use underlying chart bars which are of a very short duration such as 10 seconds. This will give you the 
highest accuracy and stability.

If you are using 1 minute underlying bars or a greater time period per bar, then as the last underlying bar is 
changing in its structure, then you may notice a Point and Figure column disappear and reappear until such time 
that the underlying bar is completed. To eliminate this disappearing and reappearing effect, set the Ignore Last 
Bar until Completed study Input to Yes.

For a X or Up column: The Low is at the bottom of the column and the Close and High are the top of the column.

For an O or Down column: The High is at the top of the column and the Close and Low are the bottom of the 
column.

Volume for a Point and Figure column is the actual trading volume for the column.

There are 2 Graph Draw Types for this study. One will display Point and Figure columns with a normal Open High 
Low Close (OHLC) bar style and the other uses a X-O column style. Refer to Graph Draw Type and Scaling Point 
and Figure Chart.

If you are displaying the columns as OHLC bars instead of the X-O style, then you may notice that close price of 
the last bar goes beyond the High or Low. This Point and Figure Chart image explains this.

Subgraph Color Settings: This information applies when the Graph Draw Type is set to use the OHLC bar style. 
The Open color sets the Open/Close dashes for Up Bars. The High Color sets the High/Low color for Up Bars. The 
Low color sets the Open/Close dashes for Down Bars. The Last Color sets the High/Low color for Down Bars.

Why Point & Figure Columns Do Not have the Same High/Low As The Underlying Bars

[Link] - [Top]
As with most derivitave type charts, Point & Figure charts do not give you a true representation of the actual 
underlying prices.

A Point & Figure column High in the case of a down Point & Figure column is always one box size below the prior 
High. The market may not have traded at that price.

A Point & Figure column Low in the case of an up Point & Figure column is always one box size above the prior 
Low. The market may not have traded at that price.

The Last price of a Point & Figure column/bar is either going to be at the High or Low depending upon whether 
the column is an Up or Down column respectively.

Graph Draw Type and Scaling Point and Figure Chart

[Link] - [Top]
Point and Figure columns can be displayed either as X's or O's or as Open, High, Low, Close (OHLC) bars through 
the Subgraphs tab of the Study Settings window for the study. For instructions to open the Subgraphs tab, refer to 
Subgraphs Tab.

Set the Graph Draw Type setting to Point and Figure X-O Columns or Point and Figure OHLC Bars. OHLC 
bars is the preferred setting to eliminate scaling problems. Refer to the image below.
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When displaying the Point and Figure columns as OHLC bars instead of X's or O's, then if prices are rising, then 
the close mark will be at the top of the bar. If prices are falling, then the close mark is at the bottom of the bar.

On the last bar, the Close/Last trade price is at the current closing price. The Open mark is at the price where the 
reversal occurred. Reversals are determined from the High or Low of the underlying bars in the chart.

You can use the Chart Values and Chart Calculator Tools on the bars to check values and take measurements.

When the Subgraphs >> Graph Draw Type setting is set to Point and Figure X-O Columns, then the X's and 
O's may not look completely square because the chart bars are scaled to fit the width of the chart window and the 
range of prices on the vertical price scale. Also the Box Size Input affects the height of the X's and O's.

In order to get the X's and O's to be square or nearly square, requires that the Bar Spacing be increased or 
decreased in the chart and the vertical range of prices be changed by using Interactive Scale Range.

You should really consider whether using X's and O's are practical. We recommend using OHLC bars instead.

Inputs

[Link] - [Top]
• Box Size (in ticks): The Box Size is the Point and Figure Chart Box Size and is the most important study 

Input to set. It specifies the number of ticks according to the chart Tick Size that each X or O box will be. 

The Tick Size is the minimum price increment for the symbol of the chart. It is essential that the Chart >> 
Chart Settings >> Tick Size setting is set correctly for the chart for the Box Size Input setting to be 
accurate. 

If the Tick Size is 0.25 for the chart and you have set this Input to 4, then the actual value will be 1.0.
• Reversal Size: This is the number of boxes that prices need to reverse by, in order to start a new column.
• Allow One Box Reversals: If this Input is set to Yes, then one box reversals are supported.
• New Bar at Start of Day: If this Input is set to Yes, then a new Point and Figure column is started at the 

begining of a new trading day. This is determined from the Session Times settings in Chart >> Chart 
Settings.

• Ignore Last Bar Until Completed: If this Input is set to Yes, then the last bar in the underlying chart is 
ignored until it completes. It is considered complete when there is a new bar added to the chart.

• Use Percentage of Last Price for Box Size: When this input is set to Yes, then the Point and Figure Box 
Size is automatically determined and is a percentage of the last price in the chart. The percentage is set with 
the Box Size Percentage (%) Input. This calculation is only performed when the study is fully 
recalculated. This happens when the study is added to the chart, Chart >> Recalculate is selected, when 
changes are made to the Study Settings or when the Chartbook it is contained in is opened. 

When this input is set to Yes, then the Box Size input is ignored.
• Box Size Percentage (%): When Use Percentage of Last Price for Box Size is set to Yes, then this Input 

controls the percentage that the Point and Figure Box Size will be of the last price in the chart.
• Calculate Only Using Close Prices: When this Input is set to Yes , then the High and Low of the 
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underlying chart bars is not used in the calculations and only the closing price of the chart bars is.

*Last modified Friday, 19th January, 2024.
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Kagi Chart
A Kagi Chart is a chart that ignores time and displays lines where the thickness and direction of the line signify 
how the price is moving. If a Kagi line exceeds the prior high point of the Kagi chart, the line becomes thick. If a 
Kagi line falls below the prior low point, the line becomes thin.

This study can be applied to a chart of any time period. Although bars of a very short duration, like under 10 
seconds, would create the most accurate Kagi chart. You may wish to use a longer time period for different results. 
The study can be applied to Historical Daily Charts as well.

Inputs

• Use Percentage for Reversal: The reversal amount required for a Kagi Line can be either a percentage or a 
fixed amount. To use a percentage, set this Input to Yes.

• Reversal Percentage: This Input specifies the percentage of the Kagi line ending price of the first column 
in the chart, that prices need to reverse by to switch the direction of the Kagi line. Use Percentage for 
Reversal must be set to Yes for this Input to be used.

• Fixed Reversal Amount: This Input specifies fixed amount that prices need to reverse by to switch the 
direction of the Kagi line. Use Percentage for Reversal must be set to No for this Input to be used.

*Last modified Monday, 26th September, 2022.
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Heikin-Ashi
The Heikin-Ashi study calculates and displays Heikin-Ashi bars. These are average price bars. By default these 
bars are displayed in the Chart Region below the main price graph.

If you want to view the Heikin-Ashi study as the main price graph and replace the existing chart bars, open the 
Study Settings window for the Heikin-Ashi study and enable the Display As Main Price Graph option.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Opening, High, Low, and Closing Prices, 
respectively, and let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Then we denote the 
Heikin-Ashi Opening, High, Low, and Closing Prices at Index \(t\) as \(O_t^{(HA)}\), \(H_t^{(HA)}\), \
(L_t^{(HA)}\), and \(C_t^{(HA)}\), respectively. These are the Prices that determine the Heikin-Ashi bars, and 
we compute them for \(t \geq 0\) as follows.

\(O_t^{(HA)} = \displaystyle{\left\{ \begin{matrix} O_t & t = 0 \\ \frac{O_{t - 1}^{(HA)} + C_{t - 1}^{(HA)}}
{2} & t > 0 \end{matrix}\right .}\) 

\(H_t^{(HA)} = \max\left\{H_t,O_t^{(HA)}\right\}\) 

\(L_t^{(HA)} = \min\left\{L_t,O_t^{(HA)}\right\}\) 

\(C_t^{(HA)} = \displaystyle{\frac{O_t + H_t + L_t + C_t}{4}}\)
Note: If the Set Close to Current Price for Last Bar Input is set to Yes, then \(C_t^{(HA)}\) at the last bar in the 
chart is set equal to the current Price.

Understand that because all values of a chart bar are modified by the Heikin-Ashi study that the chart bars no 
longer display real values. You cannot make comparisons of these type of chart bars to another chart which does 
not have the Heikin-Ashi study. This will also mean that depending upon the chart bar timeframe, that the Close/
Last price of the last bar in the chart will be different among charts for the same symbol using this study. 

Inputs

• Set Close to Current Price for Last Bar: When this study Input is set to Yes, the default, then the Close/
Last price of the last bar in the chart is set to the actual current price of the symbol. This only applies to the 
very last bar in the chart.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Heikin-Ashi.138.scss 

*Last modified Monday, 26th September, 2022.
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Introduction
[Link] - [Top]
The Volume by Price study overlays a Volume Profile graph for each period onto a bar chart. The cumulative 
volume at each price increment over a specified period of time are displayed as horizontal bars in the background 
of a bar chart. Refer to the image at the top of this page for an example.

The Volume by Price study is included with Sierra Chart package 3. Sierra Chart package 5 also includes the Draw 
Volume Profile drawing tool (explained below).

Step By Step Instructions

[Link] - [Top]
1. Open a chart if one is not already open. Refer to Open Chart. 
2. Select Chart >> Chart Settings. Make sure the Tick Size is set correctly. The Tick Size is the minimum 

increment that a symbol trades in. If the Tick Size is too small, then it will take a long time to load chart 
data from the symbol data file and will increase CPU usage. If the Tick Size is too large, then this study 
will not be very accurate with its volume profiles. 

If the Tick Size is not a multiple of the actual Tick Size, then this may also reduce the accuracy of the 
Volume Profiles by causing volume to not always be mapped to the correct price levels.

3. In the case of Historical Charts (Daily, Weekly, Monthly charts), you may need to set the Volume at 
Price (VAP) Multiplier to a value higher than 1 to improve performance and reduce memory. This is true 
if the Tick Size is relatively small compared to the chart values. For stocks, you may want to set the VAP 
Multiplier to somewhere between 5 to 10. 

For cash indexes in the hundreds or thousands, you may need to set the VAP Multiplier to 10 or 100. If it 
takes a long time to load chart data for Historical charts, the interface of Sierra Chart freezes occasionally, 
or the memory use is high, then increase the VAP Multiplier. 

In almost all cases the VAP Multiplier for Intraday charts needs to be set to 1.
4. Press OK.
5. You need to have data records in the Intraday chart data file for the symbol that are 1 Tick or 1 Second 

when using the Volume by Price study for good accuracy. To change the related settings, refer to Tick by 
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Tick Data Configuration. 

When the data records in an Intraday chart data file are not 1 Tick, and are of a larger timeframe per record, 
the volume for a price level within the price range of a data record is the average volume per price based 
upon the price range of the data record and the total volume of that data record. The average volume per 
price is calculated by dividing the total volume by the number of prices in the price range. The number of 
prices is based upon the chart Tick Size. 

6. Select Analysis >> Studies on the menu.
7. In the list of Studies Available select Volume By Price. 
8. Press the Add button. The Volume By Price study can be added multiple times to the chart if you require 

different Volume Profile configurations. 

9. If the Study Settings window did not automatically open, then press the Settings button to open the Study 
Settings window.

10. Select the Settings and Inputs tab. Set the study Input settings as you require. For a complete description 
for each of the Inputs, refer to the Volume by Price Input Settings section.

11. Set the Ticks Per Volume Bar Input setting. This should be set to 1 or 2. In the case when you are using the 
Volume by Price study on a Daily, Weekly or Monthly Historical chart, we do not recommend setting this 
to 1. You should use a higher value somewhere between 4 to 10. Otherwise, CPU load could increase 
significantly.

12. Set the Volume Graph Period Type Input setting to what you require. This is the most important setting and 
controls the time length of the Volume Profiles and whether there are multiple Volume Profiles or one of 
them. 

In the case where you want to have Volume Profiles which are 1 Day each, set Volume Graph Period Type 
to Multiple Profiles Based on Fixed Time. Set the Time Period Type for 'Fixed Time' input to Days and set 
the Time Period Length for 'Fixed Time' input to 1. Refer to the image below. 

13. Select the Subgraphs tab, and set the colors as you require. The Outline and the Fill color of the volume 
bars are set with Subgraph SG16. If you have the input Color Bid Volume and Ask Volume set to Yes, 
then those colors are set with Subgraph SG13. For more information, refer to the Color Settings section.

14. Press OK.
15. Press OK.
16. When you first add the Volume by Price study to the chart, the chart may reload its data from the symbol 

data file in order to load the necessary volume data from the symbol data file that is required by this study, 
if the volume data has not already been loaded by another study that requires it.

Example Chart Images

[Link] - [Top]
This image shows a Volume by Price graph with the Volume Graph Period Type set to Visible Bars and where 

each volume bar represents a single price tick. The volume number for each volume bar is also shown.

This image shows 1 Day Volume Profiles on an Intraday chart. Each volume bar also is color-coded to indicate the 
Bid Volume and Ask Volume component of the bars.

This image shows a Volume by Price study set to 1 Bar for each profile and combined with the Numbers Bars 
study.
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Volume by Price Input Settings

[Link] - [Top]

1. To open the Volume by Price Input settings window, select Analysis >> Studies on the menu.
2. Select the Volume by Price study in the Studies to Graph list.
3. Press the Settings button.
4. Select the Settings and Inputs tab of the Study Settings window. The inputs are displayed on this tab.

Draw Mode

[Link] - [Top]
The following are the descriptions of the different Draw Mode settings.

• Volume Profiles: This setting specifies that only Volume Profiles and other related drawings like extension 
lines are drawn.

• POC, VAH, VAL Lines Only: This setting specifies that the Point of Control, Value Area High, Value 
Area Low and Volume Weighted Average Price study Subgraph lines are drawn only. 

In this case the Value Area High Value and Value Area Low Value Subgraphs on the Subgraphs tab must 
be set to a Draw Style other than Ignore or Hidden, to be visible. 

In this particular mode, the study Subgraphs containing the Point of Control, Value Area High, Value Area 
Low and Volume Weighted Average Price data are drawn only. The Volume Profiles and any related 
drawings like extension lines are not drawn. 

The primary reason for this Draw Mode allows the Volume by Price study to function identically to the 
Volume Value Area Lines study and take advantage of the additional Period Types available. 

• Volume Profiles & POC, VAH, VAL Lines: This setting specifies that both the Volume Profiles and Point 
of Control, Value Area High, Value Area Low and Volume Weighted Average Price study Subgraph lines 
will be displayed on the chart.

For additional information related to Draw Mode, refer to Calculating and Displaying Developing Point of Control, 
Value Area High/Low, Volume Weighted Average Price Lines.

With this setting in the Volume by Price study, the Volume Value Area Lines study is considered an older out of 
date study because Volume by Price can display lines only and has a lot more functionality. However, the Volume 
Value Area Lines study can still be used for efficiency if it meets your requirements, since it is faster.

Number Of Periods Back To Reference

[Link] - [Top]
This setting only applies when the Volume Graph Period Type Input setting is set to Multiple Profiles Based on 
Bar Count or Multiple Profiles Based on Fixed Time. It does not apply to any other Volume Graph Period Type.

When this is set to 0, then a Volume Profile is based upon the chart bars where it is drawn.

When this is set to a nonzero value, then a Volume Profile references the specified number of periods back relative 
to where it is drawn.

For example, if this is set to 1, and the Volume Profiles have a Time Period Length and Type of 2 Days, then the 
prior two days will be used in the calculation of the Volume Profile for a particular time period.

If there is insufficient data found at the period back being referenced, then the prior period will be used. The 
skipping of a period continues until a period of time is found with sufficient data. The setting that controls what is 
considered a sufficient amount of data is the Minimum Time Period % for Reference Days Back Input. 

This is calculated based upon the average time span of the bars in that time period and the time period required. 
For example, if this is set to 25 percent and the time period referenced needs to be 1 Day in Length, then it is 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9b16.html?page=doc/StudiesReference.php&ID=158


considered sufficient if only 6 hours are in that period.

This calculation can still consider periods of time where there is no trading within a day if that period of time is not 
filtered out by the chart Session Times. This can occur at the end of the week where the time length of the last bar 
until the End Time exceeds the actual time length of the bar.

Ticks Per Volume Bar

[Link] - [Top]
The Ticks Per Volume Bar setting specifies how many price ticks, based upon the Tick Size setting in Chart >> 
Chart Settings, each horizontal volume bar includes.

This controls the grouping of prices that were traded at during the specified period of time for each Volume Profile. 
The default is 2. This is 2 price ticks. In this case, for every two adjacent prices traded, there will be one horizontal 
volume bar.

For the maximum amount of detail you will want to set this to 1.

When Ticks Per Volume Bar is set to 0, it will be automatically changed to 2.

There will only be a horizontal volume bar in a Volume Profile at a price level or for a group of prices (when using 
a Ticks Per Volume Bar > 1), if there is trading activity at that particular price level or prices during the time 
period that the Volume Profile displayed is for.

In the case when you are using the Volume by Price study on a Daily, Weekly or Monthly Historical chart, we do 
not recommend setting this to 1. You should use a higher value somewhere between 4 to 10. Otherwise, CPU load 
could increase significantly. Additionally for these types of charts, select Chart >> Chart Settings and set the 
Volume at Price Multiplier somewhere between 5 to 10 to decrease CPU load.

When the Chart >> Chart Settings >> Volume at Price Multiplier is set to a value other than 1, then the Ticks 
Per Volume Bar setting needs to match it or be a multiple of it. For example, if the Volume at Price Multiplier is 
set to 5, then set Ticks Per Volume Bar also to 5 or a higher even multiple like 10 or 15.

If you find that the Ticks Per Volume Bar setting changes from the value you set it at, this is because the Chart 
>> Chart Settings >> Volume at Price Multiplier is set to a value other than 1 and it is automatically being 
changed to a multiple of the Volume at Price Multiplier.

Volume Graph Period Type

[Link] - [Top]
This setting controls the time period for each Volume Profile. Or, specifies that one profile is to be displayed and 
based upon the specified time period.

When using the Volume by Price study on a Trading DOM, the only options that will work for this Input are One 
Period Based on Bar Count or From Session Start Time to End, otherwise this Input is automatically set to 
From Session Start Time to End.

Visible Bars

[Link] - [Top]
This defines a dynamic period based on the main price graph bars that are displayed/visible on the chart window. 
Only a single Volume Profile will be displayed.

When using Visible Bars, the Point of Control, Value Area High Value and Value Area Low Value study 
Subgraphs will have incomplete data across the visible bars when looking at these Subgraph values on a Sheet 
when using one of the Spreadsheet studies due to the fact that there is a delayed calculation in this case.



Multiple Profiles Based on Bar Count

[Link] - [Top]
This defines a fixed period for the Volume Profiles based on the number of price graph bars specified with the 
Number of Bars for 'Based On Bar Count' setting. Multiple Volume Profiles are drawn from the beginning of the 
chart.

Multiple Profiles Based on Fixed Time

[Link] - [Top]
This defines a fixed period for the Volume Profiles based on the Time Period Type for 'Fixed Time' and the Time 
Period Length for 'Fixed Time' settings. Multiple Volume Profiles are drawn from the beginning of the chart.

These Volume Profiles use the Session Times settings for the chart and the Volume Profiles will start at the Session 
Times >> Start Time or the Evening Start when using the Evening Session.

One Period at End of Fixed Time Length

[Link] - [Top]
This defines a single fixed Volume Profile period at the end of the chart of exactly the time length specified by the 
Time Period Type for 'Fixed Time' and the Time Period Length for 'Fixed Time' settings.

This Volume Profile is of the full specified time length counting back from the Date-Time of the last bar in the 
chart. For example, if the Time Period is 1 Day and the last bar in the chart has a time of 10:14:59, then the profile 
will begin at 10:15:00 in the prior day.

The Volume Profile is going to be fully recalculated when there is a new bar added to the chart. To increase the 
recalculation rate set the chart bars to a shorter time frame like 1 minute per bar. 

In the case where the Volume Profile has a Time Period longer than 1 month, we recommend using From Start 
Date-Time To End for efficiency.

Based on TPO Chart

[Link] - [Top]
This defines Volume Profiles that are based upon the starting time and time length of the TPO Profiles in the chart. 
This is only valid when using the TPO Profile Chart study. This option is automatically set in this case.

From Start Date-Time To End

[Link] - [Top]
This defines one Volume Profile from the specified Start Date and Start Time settings to the end of the chart.

For Volume Profiles on Intraday charts where the Volume Profiles have a Time Period longer than 1 month, we 
recommend using this particular Volume Graph Period Type for efficiency.

From Start Time To End

[Link] - [Top]
This defines one Volume Profile from the specified Start Time in the last day in the chart, to the end of the chart. 
The Start Time is set through the Start Time Input.

From Start Date-Time + Fixed Time Length

[Link] - [Top]
This defines one Volume Profile from the specified Start Date and Start Time settings, that has a time length set by 
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the Time Period Type for 'Fixed Time' and the Time Period Length for 'Fixed Time' settings.

From Start Date-Time To End Date-Time

[Link] - [Top]
This defines one Volume Profile from the specified Start Date and Start Time settings to the specified End Date and 
End Time settings.

One Period Based On Bar Count

[Link] - [Top]
This defines one Volume Profile at the end of the chart that is based upon the number of bars specified through the 
Number of Bars Based On Bar Count setting.

From Session Start Time to End

[Link] - [Top]
This defines one Volume Profile at the last day in the chart that starts at the Chart >> Chart Settings >> Session 
Times >> Start Time setting, until the last bar the chart. For additional information, refer to Session Times.

One Period from Start Time to End Time

[Link] - [Top]
This defines one Volume Profile at the last day in the chart that starts at the Start Time Input and ends at the End 
Time Input.

Multiple Profiles from Start Time to End Time

[Link] - [Top]
This will create multiple Volume Profiles across the entire chart that cover a shorter duration of time in the chart 
than specified by the Session Times you have set in Chart >> Chart Settings. Use the Start Time and End Time 
Input settings to set the starting and ending times.

One Period from Most Recent Period Start to End

[Link] - [Top]
This defines one Volume Profile which starts at the beginning of the most recent period defined by the Time Period 
Type for 'Fixed Time' and Time Period Length for 'Fixed Time' inputs, and goes to the last chart bar.

All Bars in Chart

[Link] - [Top]
This creates one single Volume Profile which includes the volume data for all of the bars loaded in the chart.

Specified Volume

[Link] - [Top]
This creates multiple Volume Profiles in the chart where a new Volume Profile is created when the specified 
volume is reached for that Volume Profile. The volume is specified with the Volume per Profile for 'Specified 
Volume' Input. The volume of each Volume Profile will be equal to or greater than the number specified. Most of 
the time it will be greater because a new Volume Profile will not be created until there is a new bar in the chart 
after the specified volume has been reached.

One Period at End of Fixed Time Length - Auto-Skip Empty Days

[Link] - [Top]
This is the same as One Period at End of Fixed Time Length except that when Time Period Type for 'Fixed Time' 
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is set to Days, the Volume Profile will go back the specified number of Days and begin at the start of the trading 
day according to the Session Times. Empty days will be automatically skipped according to the Minimum Time 
Period % for Reference Days Back Input.

Trading Day Start Time to End - Reset at Day Session

[Link] - [Top]
This creates one Volume Profile at the end of the chart which starts at the trading day Start Time which is based on 
the Session Times, when not using the Evening Session Times. 

When using the Evening Session Times, and the latest Date-Time in the chart is in the day session, than the volume 
Profile will start at the Session Times >> Start Time. When the Evening Session is encountered, then the Volume 
Profile will start at the Session Times >> Evening Start Time. So it always resets itself to the beginning of the 
current session within the overall trading day, when using the Evening Session Times. 

Set as Independent Volume Profile for TPO Chart

[Link] - [Top]
This Input only applies to charts that use the TPO Profile Chart study.

When this Input is set to Yes, then it is possible to set the Volume Graph Period Type Input to a setting other than 
Based on TPO Chart. However, Visible Bars is not supported when Set as Independent Volume Profile for 
TPO Charts is set to Yes.

This allows for Volume Profiles which have a time period completely independent of the TPO Profiles.

When this Input is set to Yes, then the Right Align Volume Bars and Align to Far Right Inputs will both 
automatically be set to Yes.

Time Period Type for 'Fixed Time'

[Link] - [Top]
When the Volume Graph Period Type is set to one of the following:

• Multiple Profiles Based on Fixed Time:
• One Period at End of Fixed Time Length:
• From Start Date-Time + Time Length:
• One Period from Most Recent Period Start to End:

Then this input setting specifies the time period length for the Volume Profiles. It works with the Time Period 
Length for 'Fixed Time' setting. The setting can be one of the following:

• Seconds
• Minutes
• Days
• Weeks
• Months
• Years

In the case of Volume Profiles based on Weeks, Months or Years, the Volume Profiles will always start at the 
beginning of the Week, Month, and Year respectively. In the case of profiles which are based upon multiple 
Weeks, multiple Months, or Multiple Years, these are relative to January 1, 1950.

In the case where you want to have Volume Profiles which are 1 Day each, set Volume Graph Period Type to 
Multiple Profiles Based on Fixed Time. Set the Time Period Type for 'Fixed Time' input to Days and set the Time 
Period Length for 'Fixed Time' input to 1.

When Volume Profiles are set to be a 'Fixed Time', then for them to be 100% accurate and exactly based upon this 
fixed amount of time, it is necessary under some conditions for the time period of the underlying chart bars to 
evenly divide into this fixed amount of time. For example, if Time Period Length for 'Fixed Time' and Time Period 
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Type for 'Fixed Time' are set to 60 Minutes, then the period of the underlying chart bars will need to evenly divide 
into this time.

For example, the chart bars can be 5 minutes, 10 minutes, 30 minutes or 60 minutes or any other time period which 
evenly divides into them. Therefore, using variable time period bars like those based upon Number of Trades or 
Volume, will result in Volume Profiles which are not always 60 Minutes and instead they would be based upon the 
overall time length of the chart bars which best fit into the 60 Minutes timeframe. This rule is not always absolute. 
For example, if the Volume Profiles are 1 Day, and Chart >> Chart Settings >> New Bar At Session Start is 
enabled, then the underlying bars can be any timeframe.

Similar to the above, if the Volume Profiles are set to be, for example, 60 minutes and the chart bars are 180 
minutes each, then it is not possible for there to be 3 Volume Profiles per bar. There is only going to be one 
Volume Profile per bar and they will be a time length of 180 minutes which is equivalent to the bar time period.

Time Period Length for 'Fixed Time'

[Link] - [Top]
This works with the Time Period Type for 'Fixed Time' setting. It specifies the number of Seconds, Minutes, Days, 
Weeks, Months or Years.

Number of Bars for 'Based On Bar Count'

[Link] - [Top]
When Multiple Profiles Based On Bar Count or One Period Based On Bar Count is selected for the Volume 
Graph Period Type setting, this setting defines how many chart bars the Volume Profiles will be based on.

The chart bars are counted from the first bar in the chart and repeat after that.

Volume per Profile for 'Specified Volume'

[Link] - [Top]
This defines the volume amount to be used when the Volume Graph Period Type is set to Specified Volume.

The volume of each Volume Profile will be equal to or greater than the number specified in this input. Most of the 
time it will be greater because a new Volume Profile will not be created until there is a new bar in the chart after 
the specified volume has been reached.

Number of Days To Calculate Volume Profiles

[Link] - [Top]
The default for this Input is 0. When this is set to a nonzero number, this specifies the number of days in the chart 
that Volume Profiles are calculated for from the last date loaded in the chart. For example, if this is set to 10 and 
the chart has 100 days of data loaded, then Volume Profiles will only be calculated for the last 10 days in the chart.

When this is set to 0, then Volume Profiles are calculated for all days loaded in the chart. 

This Input has no effect upon the time length of individual Volume Profiles in the chart, other than possibly the 
first one calculated. For example, if there is a Volume Profile which has a time length of 90 days and this Input is 
set to 10, then that Volume Profile will only consist of 10 days.

Start Date

[Link] - [Top]
This setting is used to specify a Start Date when the Volume Graph Period Type requires a Start Date.

Use Different Start Time



[Link] - [Top]
Set this option to Yes to specify a different Start Time for the Volume Profiles that differs from the Session Times 
in Chart >> Chart Settings. The time is set through the Start Time Input setting.

Start Time

[Link] - [Top]
This setting is used to specify a Start Time when the Volume Graph Period Type requires a Start Time.

This time setting is relative to the Time Zone setting you have set in Global Settings >> Data/Trade Service 
Settings.

End Date

[Link] - [Top]
This setting is used to specify an End Date when the Volume Graph Period Type requires an End Date.

End Time

[Link] - [Top]
This setting is used to specify an End Time when the Volume Graph Period Type requires an End Time.

This time setting is relative to the Time Zone setting you have set in Global Settings >> Data/Trade Service 
Settings.

Use Separate Profile for Evening Session

[Link] - [Top]
When this option is set to Yes and you have defined and enabled the Evening Session Times in Chart >> Chart 
Settings, then a separate Volume Profile will be displayed for the evening session. This means you will have 2 
profiles for each day in an Intraday chart.

This option is only valid when the Volume Graph Period Type Input is set to Multiple Profiles Based on Fixed 
Time and the Time Period for the volume profiles is set to 1 Day.

You must also define and enable the Evening Session Times in Chart >> Chart Settings for this setting to work. 
Refer to Session Times for more information.

When this Input is set to Yes, the time period for chart bars must not be greater than the time span of either the 
main session or the evening session.

The color of the Evening Session Volume Profiles is controlled with the Evening Session Volume Bars Outline and 
Fill Colors Subgraph.

For step-by-step instructions to use this Input, refer to Displaying Separate Profiles for Day and Evening Sessions.

Exclude Evening Session Profiles Except for Last Day

[Link] - [Top]
When this input is set to Yes the Evening Session information is excluded from the calculation and placement of 
the Volume Profiles, except for the last day of chart data where the Evening Session information is included.

Maximum Volume Bar Width Type

[Link] - [Top]
This can be set to Period Length, Window Width, or Automatic.

This setting allows you to base the width (horizontal length) of the volume bar with the maximum volume in the 
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Volume Profile to be based upon the width of the chart window (Window Width), the length of the Volume 
Profile period (Period Length), or automatically switch between Window Width and Period Length when you 
have selected Automatic.

When using Window Width, the width is based upon the overall width of the visible bars in the chart. If there is a 
blank area on the right side of the chart due to setting a Right Side Fill Space or not enough bars to fill up the chart, 
then that blank area is not considered in the calculation of the available space.

When using a setting of Automatic, the Length is used if it is less than the window width. Otherwise, the Window 
Width is used.

Also refer to the related setting Maximum Volume Bar Width Percentage. 

Maximum Volume Bar Width Percentage

[Link] - [Top]
This percentage setting works with the Maximum Volume Bar Width Type setting and specifies the percentage 
of the Window Width or the Period Length that the maximum volume bar horizontal width will use of the total 
available width.

This input takes integer values between 1 and 100. Values entered outside of this range will be removed and the 
value set to the closest value of 1 or 100.

Right Align Volume Bars

[Link] - [Top]
Normally the Volume Profile bars are displayed at the beginning of each period with the base of the volume bars 
going from left to right. When the Right Align Volume Bars setting is set to Yes, the Volume Profile bars will be 
displayed at the right side of each period with the base the volume bars going from right to left. If you always want 
the very last displayed Volume Profile, to be aligned to the right side of the chart window beside the Values Scale, 
refer to Right Aligning Profiles with Space on Right Side.

When this setting is set to Yes, and the Bid Volume and Ask Volume portion of the volume bars are colored, then 
the Bid Volume will be on the right side of the volume bar and the Ask Volume will be on the left.

Display Volume in Bars

[Link] - [Top]
This setting lets you choose to display numerical data for each horizontal Volume Bar of any of the specified types:

• None: This displays no text information in the Volume Bar.
• Total Volume: This displays the total volume traded at the given price(s) for the specified period of time 

for each Volume Bar.
• Total Volume - POC Only: This displays the total volume traded at the given price(s) for the specified 

period of time for only the volume bar that is the Point of Control (the volume bar with the highest 
volume).

• Bid Volume x Ask Volume: This displays both the Bid Volume and the Ask Volume in the form of Bid 
Volume x Ask Volume for each Volume Bar.

• Ask Volume - Bid Volume: This displays the difference between the Ask Volume and Bid Volume for 
each Volume Bar.

• Number of Trades: This displays the number of trades that have taken place at the given price(s) for the 
specified period of time for each Volume Bar. When this is the setting used, the display will show the 
number of trades followed by a T - for example 2819T.

• Bid Volume - Ask Volume: This displays the difference between the Bid Volume and the Ask Volume for 
each Volume Bar.

• Ask Volume - Bid Volume, TotalVolume: This displays the difference between the Ask Volume and the 



Bid Volume along with the Total Volume for each Volume Bar. The values are shown in the form Volume 
Difference | Total Volume - for example 785 | 6783.

• Volume at High/Low: This displays the Total Volume only in the volume bars located at the highest price 
point and the lowest price point.

• Percent of Maximum Volume of Volume Bars: This displays a percentage for each volume bar. The 
percentage is determined by taking the volume in the given bar divided by the volume in the Point of 
Control bar (the bar with the highest volume). This results in the Volume Bar that is the Point of Control 
having a value of 100%.

• Percent of Total Volume: This displays a percentage for each volume bar. The percentage is determined 
by taking the volume in the given bar divided by the total volume from all volume bars within the given 
Volume Bars display. This results in the sum of all percentages to equal 100%.

• Ask Volume Bid Volume % of Total Volume: This displays the percentage values of the Ask Volume 
and the Bid Volume for each Volume Bar. The Ask Percentage is calculated as: Ask Percentage = Ask 
Volume / Total Volume in Bar. The Bid Percentage is calculated as: Bid Percentage = Bid Volume / 
Total Volume in Bar.

• Total Volume (Price): This displays the Total Volume and the associated price for each Volume Bar. The 
information is displayed as Volume (Price) - for example 4255 (2466.25), where 4255 is the total volume 
at price 2466.25.

• Diagonal Ask Vol Bid Vol Difference: This displays the diagonal difference between the Bid and Ask 
Volumes. The Bid Diagonal Difference Volume is defined as: Bid Diagonal Difference Volume = Bid 
Volume at Given Price - Ask Volume at Next Higher Price. The Ask Diagonal Difference Volume is 
defined as: Ask Diagonal Difference Volume = Ask Volume at Given Price - Bid Volume at Next 
Lower Price. The information is displayed as Bid Diagonal Difference Volume | Ask Diagonal 
Difference Volume - for example -51 | 530. Refer to Diagonal Comparison of Bid Volume and Ask 
Volume for more information on diagonal comparisons.

• Diagonal Ask Volume - Bid Volume: This displays the diagonal difference between the Ask Volume and 
Bid Volume. The calculation always uses the Ask Volume first, which results in the same values diagonally 
opposing instead of being negatives of each other as seen when using Diagonal Ask Vol Bid Vol 
Difference. The Bid Diagonal Ask Volume - Bid Volume is defined as: Bid Diagonal Ask Volume - Bid 
Volume = Ask Volume at Next Higher Price - Bid Volume at Price. The Ask Diagonal Ask Volume - 
Bid Volume is defined as: Ask Diagonal Ask Volume - Bid Volume = Ask Volume at Price - Bid 
Volume at Next Lower Price. The information is displayed as Bid Diagonal Ask Volume - Bid Volume | 
Ask Diagonal Ask Volume - Bid Volume - for example -51 | 530. Refer to Diagonal Comparison of Bid 
Volume and Ask Volume for more information on diagonal comparisons.

• Bid Volume: This displays the total bid volume for each volume bar.
• Ask Volume: This displays the total ask volume for each volume bar.

The Volume Numbers Text Color and Size Subgraph settings control both the color and font size of the text. The 
Color settings define the display color of Positive numbers (left color) and Negative numbers (right color). The 
Size setting controls the font size if it is set to a value other than 0. Otherwise, the font size is controlled 
automatically.

Volume Text Threshold

[Link] - [Top]
This Input setting only applies when the input Display Volume In Bars is set to display text information. Only 
values that exceed this input will be displayed on the volume bars. The default value is 0 which means all values 
are displayed on the volume bars.

When Display Volume In Bars is set to display more than one value, like Bid Volume x Ask Volume, text 
information is displayed only if all the values exceed this input value.

Always Display Last Profile Within View

[Link] - [Top]
When the Volume Graph Period Type is set to a value that consists of multiple Volume Profiles, the last profile can 
often go off the chart window and not be fully visible. When this option is set to Yes, the last Volume Profile is 
moved to the far right of its period and the bars will always be displayed within view on the chart window while 
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that period is in view.

When none of the bars that are part of the last profile period are in view, the Volume Profile will not be visible.

Volume Bar Calculation Method

[Link] - [Top]
This input controls what value is used in the determination of the length of the bars in the Volume by Price study.

The profile bars lengths are determined relative to the position of the end of the bar with the maximum volume. 
The end point of the bar with the maximum volume is determined from the Maximum Volume Bar Width Type 
and the Maximum Volume Bar Width Percentage input settings.

The following options for this input setting are available:

• Total Volume: This uses the Total Volume for the calculation of the length of the bars.
• Bid Volume: This uses just the Bid Volume in the determination of the length of the bars. Note that if the 

setting of Bid Volume and Ask Volume Coloring Method is set to Separate Bid/Ask Volume Coloring 
or Dominant Bid or Ask Volume Coloring - Full Bar Color the bars will extend further out than what is 
set in the Maximum Volume Bar Width Type and Maximum Volume Bar Width Percentage due to the 
addition of the other volumes to the Bid Volume as a base. 

By using this setting with the Bid Volume and Ask Volume Coloring Method set to None, the Volume 
by Price Profiles are displaying only the Bid Volume information.

• Ask Volume: This uses just the Ask Volume in the determination of the length of the bars. Note that if the 
setting of Bid Volume and Ask Volume Coloring Method is set to Separate Bid/Ask Volume Coloring 
or Dominant Bid or Ask Volume Coloring - Full Bar Color the bars will extend further out than what is 
set in the Maximum Volume Bar Width Type and Maximum Volume Bar Width Percentage due to the 
addition of the other volumes to the Ask Volume as a base. 

By using this setting with the Bid Volume and Ask Volume Coloring Method set to None, the Volume 
by Price Profiles are displaying only the Ask Volume information.

• Ask Volume - Bid Volume: This uses the absolute value of the difference between the Ask Volume and 
the Bid Volume in the determination of the length of the bars. When using this calculation setting, the Bid 
Volume and Ask Volume Coloring Method can only be set to None or Difference of Bid and Ask 
Volume Coloring.

• Diagonal Ask Volume - Bid Volume: With this calculation method, the length of the bars is determined 
from either a Bid Diagonal Difference Volume or an Ask Diagonal Difference Volume. The Diagonal Bid 
Volume Difference is defined as: Bid Diagonal Difference Volume = Absolute Value(Bid Volume at 
Given Price - Ask Volume at Next Higher Price). The Ask Diagonal Difference Volume is defined as: 
Ask Diagonal Difference Volume = Absolute Value(Ask Volume at Given Price - Bid Volume at Next 
Lower Price). The choice of Bid Diagonal Difference Volume or Ask Diagonal Difference Volume is done 
according to the following rules:
◦ If the Bid Volume is exclusively dominant, then the Bid Diagonal Difference Volume is used for 

the calculation of the length of the bars. The Bid Side is exclusively dominant if the Bid Volume at 
the given price is greater than the Ask Volume at the next higher price point and the Ask Volume at 
the given price is less than the Bid Volume at the next lower price point.

◦ If the Ask Volume is exclusively dominant, then the Ask Diagonal Difference Volume is used for 
the calculation of the length of the bars. The Ask Volume is exclusively dominant if the Ask 
Volume at the given price is greater than or equal to the Bid Volume at the next lower price point 
and the Bid Volume at the given price is less than or equal to the Ask Volume at the next higher 
price point.

◦ If neither the Bid or the Ask is exclusively dominant (both the Bid and the Ask are dominant or both 
the Bid and the Ask are not dominant) then the Bid Diagonal Difference Volume is compared to the 
Ask Diagonal Difference Volume with the following rules:
▪ If the Bid Diagonal Difference Volume is greater than the Ask Diagonal Difference 

Volume, then the Bid Diagonal Difference Volume is used for the calculation of the length 



of the bars.
▪ If the Ask Diagonal Difference Volume is greater than or equal to the Bid Diagonal 

Difference Volume, then Ask Diagonal Difference Volume is used for the calculation of the 
length of the bars.

•
For more information on Diagonal Calculations refer to Diagonal Comparison of Bid Volume and Ask 
Volume. 

Value Area, POC, Peak and Valley Based on Total Volume Always

[Link] - [Top]
When this Input is set to Yes then the total volume is used to calculate the Value Area, Point of Control, and Peaks 
and Valleys, instead of using the volume type set in the Volume Bar Calculation Method.

Otherwise, when this Input is set to No, then the volume defined in the Volume Bar Calculation Method is used 
to determine the Value Area, Point of Control, and Peaks and Valleys.

Bid Volume and Ask Volume Coloring Method

[Link] - [Top]
This Input setting allows you to color the Bid Volume and Ask Volume portion of the Volume Bars according to 
the selected method. The colors are specified through the Subgraphs tab of the Study Settings window for the 
Volume by Price study. Refer to the Color Settings section for descriptions for each of these color settings. 

When the Input settings to highlight the Value Area and/or the Point of Control are enabled, then this option is 
ignored and Bid Volume and Ask Volume are not colored for those areas.

• None: When this option is selected, the bars are not colored using the Bid or Ask coloring. The Volume 
Bars Fill Color is used instead.

• Separate Bid/Ask Volume Coloring: With this coloring method, the portion of the Volume bar that 
represents Bid Volume is colored the Bid Volume color and the portion that represents the Ask Volume is 
colored the Ask Volume color. 

The portion of the Volume bar that represents volume which is not considered Bid Volume or Ask Volume, 
will be colored the standard Volume Bars Fill color. 

When there are bars in the chart which do not have Bid Volume or Ask Volume because this type of 
volume data is not provided by the historical data with the Data or Trading service you are using, then you 
will see portions of the Volume bars colored the standard Volume Bars Fill color.

• Difference Of Bid And Ask Volume Coloring: With this coloring method, the difference between Ask 
Volume and Bid Volume is calculated and the portion of the Volume bar which represents this difference is 
colored the Ask Volume color if Ask Volume is greater, or the Bid Volume color if the Bid Volume is 
greater. The remaining portion of the bar is colored the Volume Bars Fill color (SG8).

• Dominant Bid or Ask Volume Coloring - Full Bar: With this coloring method, the entire Volume bar is 
colored a single color that is either the Bid Volume Color or the Ask Volume Color, depending on which 
volume is greater.

• Dominant Bid Or Ask Volume Coloring: With this coloring method, the portion of the Volume bar that 
makes up BidVolume or AskVolume is colored a single color and the color is either the BidVolume or 
AskVolume color, depending upon which volume is greater. The rest of the bar is colored the Volume Bars 
Fill color.

• Diagonal Difference of Bid and Ask Volume Coloring: With this coloring method, the Volume Bar color 
and length are determined from either a Bid Diagonal Difference Volume or an Ask Diagonal Difference 
Volume. The Diagonal Bid Volume Difference is defined as: Bid Diagonal Difference Volume = Absolute 
Value(Bid Volume at Given Price - Ask Volume at Next Higher Price). The Ask Diagonal Difference 
Volume is defined as: Ask Diagonal Difference Volume = Absolute Value(Ask Volume at Given Price - 
Bid Volume at Next Lower Price). The choice of Bid Diagonal Difference Volume or Ask Diagonal 
Difference Volume is done according to the following rules:
◦ If the Bid Volume is exclusively dominant, then the portion of the bar that represents the Bid 
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Diagonal Difference Volume is colored the Bid Volume Color and the rest of the bar is colored the 
Volume Bars Fill Color. The Bid Side is exclusively dominant if the Bid Volume at the given price 
is greater than the Ask Volume at the next higher price point and the Ask Volume at the given price 
is less than the Bid Volume at the next lower price point.

◦ If the Ask Volume is exclusively dominant, then the portion of the bar that represents the Ask 
Diagonal Difference Volume is colored the Ask Volume Color and the rest of the bar is colored the 
Volume Bars Fill Color. The Ask Volume is exclusively dominant if the Ask Volume at the given 
price is greater than or equal to the Bid Volume at the next lower price point and the Bid Volume at 
the given price is less than or equal to the Ask Volume at the next higher price point.

◦ If neither the Bid or the Ask is exclusively dominant (both the Bid and the Ask are dominant or both 
the Bid and the Ask are not dominant) then the Bid Diagonal Difference is compared to the Ask 
Diagonal Difference with the following rules:
▪ If the Bid Diagonal Difference Volume (as defined above) is greater than the Ask Diagonal 

Difference Volume, then the portion of the bar that represents the Bid Diagonal Difference 
Volume is colored the Bid Volume Color and the rest of the bar is colored the Volume Bars 
Fill Color.

▪ If the Ask Diagonal Difference Volume (as defined above) is greater than or equal to the 
Bid Diagonal Difference Volume, then the portion of the bar that represents the Ask 
Diagonal Difference Volume is colored the Ask Volume Color and the rest of the bar is 
colored the Volume Bars Fill Color.

• The visible length of a Volume bar at a price level when using a coloring method based on the diagonal 
difference of Ask Volume and Bid Volume will be based upon this difference and not the actual volume at 
the price level. This is essential to understand if you see a length that does not seem correct. Refer to 
Diagonal Comparison of Bid Volume and Ask Volume for more information on diagonal comparisons. 

This color selection can only be used when the Volume Bar Calculation Method is set to Diagonal Ask 
Volume - Bid Volume. When the Volume Bar Calculation Method is not set to Diagonal Ask Volume - 
Bid Volume and the Bid Volume and Ask Volume Coloring Method is set to Diagonal Difference of 
Bid and Ask Volume Coloring, then when selecting OK or Apply, the Bid Volume and Ask Volume 
Coloring Method will change to a different selection based on the current setting for Volume Bar 
Calculation Method. 

This setting is inferior to the Color Code Volume Bars Based on Percentage of POC input setting. Therefore, if the 
Color Code Volume Bars Based on Percentage of POC is set to Yes, then the bars will be colored using the 
color codes and not this input.

Draw Outline When Coloring Bid Volume And Ask Volume

[Link] - [Top]
When a Volume Bar Profile has a Bid Volume and Ask Volume Coloring Method other than None set and this 
option is set to Yes, the Volume Bars outlining is displayed around the portion of the bars that displays the Bid 
and/or Ask Volume Coloring. Otherwise, the outlining is not displayed.

Draw Difference of Bid and Ask Volume Using Percent of Max Bar

[Link] - [Top]
When the Bid Volume and Ask Volume Coloring Method is set to Difference of Bid And Ask Volume 
Coloring and the Volume Bar Calculation Method is set to Total Volume, Bid Volume, or Ask Volume then 
this Input can be set to Yes in which case, the length of the Difference of Bid and Ask Volume Coloring bars will 
be established by the setting for Difference of Bid and Ask Volume Coloring Percentage of Maximum Bar.

Otherwise, when this Input is set to No, and the Bid Volume and Ask Volume Coloring Method is set to 
Difference of Bid and Ask Volume Coloring, then the length of the Difference of Bid And Ask Volume 
Coloring bars is established by the absolute value of the difference of bid and ask volumes relative to the setting of 
the Volume Bar Calculation Method.

When the Bid Volume and Ask Volume Coloring Method is set to any value other than Difference of Bid And 
Ask Volume Coloring or the Volume Bar Calculation method is set to any value other than Total Volume, Bid 
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Volume, or Ask Volume, then this Input cannot be changed from No.

Difference of Bid and Ask Volume Coloring Percentage of Maximum Bar

[Link] - [Top]
When the Input for Draw Difference of Bid and Ask Volume Using Percent of Max Bar is set to Yes, then the 
value entered in this Input determines the length of the Difference of Bid And Ask Volume Coloring bars.

Only whole numbers between 1 and 100 can be entered for this Input.

A value of 100 in this Input will draw the largest Difference of Bid and Ask Volume Coloring bar the same length 
as the shortest of the longest bars of the calculated volume profiles. For example, if a total of 5 Volume Profiles are 
on a chart, but only 2 are in the visible area, then the longest bar of the 2 visible profiles (as these are the only 
profiles calculated at that time) are compared and the shorter one is used to establish the 100% length of the largest 
Difference of Bid and Ask Volume in those 2 visible profiles.

Given this method of calculation, it means that if the Draw Difference of Bid and Ask Volume Using Percent of 
Max Bar is set to Yes, then the lengths of the Difference of Bid and Ask Volume Coloring will change as new data 
is added to the chart and as the chart is scrolled or expanded/contracted and different profiles are brought in and out 
of view. But, when the data is exactly the same on the screen, then this also means that the length of the bars will 
be the same as they were previously.

Use Transparent Draw Style

[link] - [Top]
When this option is set to Yes, the Volume Profile bars are drawn transparent. The amount of the transparency is 
set with the Transparency Level setting. Using Transparency is not recommended because it elevates CPU usage 
can can alter the visual appearance of the Volume Profiles in detrimental ways. Use it only when absolutely 
necessary and set up the Volume Profiles initially without Transparency until you get the Volume Profiles 
displayed the way that you want, then turn on the Transparency.

Transparency Level

[Link] - [Top]
This sets the level of transparency as a percentage when Use Transparent Draw Style is set to Yes. This setting 
makes the image more transparent as the numbers go higher. So a transparency value of 80 makes the Volume 
Profiles more transparent than a value of 50, and a solid Volume Profile would have a value of 0.

Highlight Value Area

[Link] - [Top]
When this option is set to Yes, the volume bars which represent the Value Area High and Low range are colored 
the Value Area and Outline color.

The value area comprises the volume bars centered at the point of control and around the point of control which are 
the Value Area Percentage of the total volume of the entire Volume Profile.

The Value Area percentage is controlled with the Value Area Percentage setting.

To highlight only the High and Low volume bars of the Value Area, set Highlight Value Area High and Low Only 
to Yes.

Extend Value Area

[Link] - [Top]
This setting causes a line to be drawn at the Value Area High and Low that extends to the setting value.



• None: The Value Area Lines are not drawn.
• End of Period: The Value Area Lines are extended to the right until the end of the period as defined in the 

Volume Graph Period Type.
• End of Window: This is similar to the End of Period setting, in that the Value Area Lines are extended to 

the end of the period for all Volume by Price Profiles except for the last one in the chart which has the 
Value Area Lines drawn to the right side of the chart window.

• Until Future Intersection: Each Value Area line is individually extended until it encounters future 
Volume Profiles which covers a price range which intersects with the particular Value Area line being 
extended. If an intersection is not encountered, then the Value Area Line is extended to the right side of the 
chart.

• Extend to Both Window Edges: Each Value Area line is extended both to the right and to the left edge of 
the chart. Only the Value Area Lines that are associated with a Volume by Price Profile which has part of 
its period (as defined in the Volume Graph Period Types) displayed in the chart window will be viewable. 
This means that as a chart is scrolled in time to the left and right, the different Value Area Lines will be 
added or removed as periods are scrolled into and out of the viewable chart area.

When extending the Value Area, the colors of the extension lines and enabling of the Name and Value Labels is 
done through the Value Area and Outline Subgraph.

It is possible to enable labeling on the Value Area lines when they have been set to be extended through this Input. 
This is done through the subgraph tab. Refer to Extension Line Labels for more information.

Refer to the image below for an example.

Value Area Percentage

[Link] - [Top]
The Value Area Percentage setting specifies the percentage of the total volume of a Volume Profile that makes up 
the Value Area.

When the Volume by Price study is used on a chart that has the TPO Profile Chart study, then the Value Area 
Percentage Input will be set the same as the Volume Value Area % Input with the TPO Profile Chart study. 
Therefore, it is necessary to change the Value Area percentage through the corresponding TPO Profile Chart 
study Input.

Highlight Point of Control

[Link] - [Top]
When this setting is set to Yes, the volume bar which represents the Point of Control is colored the Point of 
Control Color.

Extend Point of Control

[Link] - [Top]
This setting causes a line to be drawn at Point of Control that extends to the setting value.

• None: The Point of Control Line is not drawn.
• End of Period: The Point of Control Line is extended to the right until the end of the period as defined in 

the Volume Graph Period Type.
• End of Window: This is similar to the End of Period setting, in that the Point of Control Line is extended 

to the end of the period for all Volume by Price Profiles except for the last one in the chart which has the 
Point of Control Line drawn to the right side of the chart window.

• Until Future Intersection: The Point of Control Line is extended until it encounters a future Volume 
Profile which covers the price range which intersects with the Point of Control Line. If an intersection is not 
encountered, then the Point of Control Line is extended to the right side of the chart.

• Extend to Both Window Edges: The Point of Control Line is extended both to the right and to the left 
edge of the chart. Only the Point of Control Lines that are associated with a Volume by Price Profile which 



has part of its period (as defined in the Volume Graph Period Types) displayed in the chart window will be 
viewable. This means that as a chart is scrolled in time to the left and right, the different Point of Control 
Lines will be added or removed as periods are scrolled into and out of the viewable chart area.

It is possible to enable labeling on the Point of Control line when it has been set to be extended through this Input. 
This is done through the subgraph tab. Refer to Extension Line Labels for more information.

Future Intersection Method

[Link] - [Top]
The future intersection methods controls, what will stop the future intersection line. The choices are Volume 
Profiles or Chart Bars. 

When using Volume Profiles, when a future intersection line touches a Volume Profile it will stop there. When 
using Chart Bars, when a future intersection line touches a chart bar, it will stop there.

It is important to understand that extension lines only begin to terminate, at chart bars which are after the volume 
profile time period. 

Extend Volume Weighted Average Price

[Link] - [Top]
This setting causes a line to be drawn at the Volume Weighted Average Price that extends to the setting value.

• None: The Volume Weighted Average Price Line is not drawn.
• End of Period: The Volume Weighted Average Price Line is extended to the right until the end of the 

period as defined in the Volume Graph Period Type.
• End of Window: This is similar to the End of Period setting, in that the Volume Weighted Average Price 

Line is extended to the end of the period for all Volume by Price Profiles except for the last one in the chart 
which has the Volume Weighted Average Price Line drawn to the right side of the chart window.

• Until Future Intersection: The Volume Weighted Average Price Line is extended until it encounters a 
future Volume Profile which covers the price range which intersects with the Volume Weighted Average 
Price Line. If an intersection is not encountered, then the Volume Weighted Average Price Line is extended 
to the right side of the chart.

• Extend to Both Window Edges: The Volume Weighted Average Price Line is extended both to the right 
and to the left edge of the chart. Only the Volume Weighted Average Price Lines that are associated with a 
Volume by Price Profile which has part of its period (as defined in the Volume Graph Period Types) 
displayed in the chart window will be viewable. This means that as a chart is scrolled in time to the left and 
right, the different Volume Weighted Average Price Lines will be added or removed as periods are scrolled 
into and out of the viewable chart area.

It is possible to enable labeling on the Volume Weighted Average Price Line when it has been set to be extended 
through this Input. This is done through the Volume Weighted Average Price settings on the subgraph tab. Refer 
to Extension Line Labels for more information.

Align Volume Numbers to Base of Volume Bars

[Link] - [Top]
When this setting is set to Yes and Display Volume in Bars is set to a setting other than None, then the volume 
numbers are aligned to the base of the volume bars. The base is on the left side of a Volume Profile unless the 
Volume Profiles are right aligned. By default this input is set to Yes. When this setting is changed to No, the 
volume numbers are then right-aligned with the end of each volume bar.

For the most accurate volume readings, you need to have tick by tick data in the Intraday chart data file. Refer to 
Tick by Tick Data Configuration.

This setting cannot be changed for Volume by Price Studies on the Trade DOM windows.
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Volume Bars Draw Method

[Link] - [Top]
This setting can be set to the following:

• Filled Volume Bars: The Volume Profile is drawn as horizontal volume bars that are filled with the 
specified color. The Volume Bars Outline and Fill Colors Subgraph on the Subgraphs tab of the Study 
Settings window controls the Color and Line Width for the primary profile. The Evening Session Volume 
Bars Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window controls the 
Color and Line Width for the Evening Session Profile when displayed separately.

• Volume Profile Outline Only: Only a single line outline is drawn for the Volume Profile connecting the 
center points of each bar, rather than horizontal bars. This is useful to give a profile a very minimal 
appearance. The Right Align Volume Bars Input can be set to Yes to align these profiles from right to left. 

The Volume Bars Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window 
controls the Color, Line Style, and Line Width for the primary profile. The Evening Session Volume Bars 
Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window controls the Color, 
Line Style, and Line Width for the Evening Session Profile when displayed separately. 

The Use Transparent Draw Style option does not apply when using this Draw Method.
• Hollow Volume Bars: The Volume Profile is drawn as horizontal volume bars that are not filled and are 

hollow. The Volume Bars Outline and Fills Colors Subgraph on the Subgraphs tab of the Study Settings 
window controls the Color and Line Width for the primary profile. The Evening Session Volume Bars 
Outline and Fill Colors Subgraph on the Subgraphs tab of the Study Settings window controls the Color 
and Line Width for the Evening Session Profile when displayed separately. 

The Use Transparent Draw Style option does not apply when using this Draw Method.
• Hologram: The Volume Profile is drawn as a rectangular style outline. The Volume Bars Outline and Fills 

Colors Subgraph on the Subgraphs tab of the Study Settings window controls the Color and Line Width 
for the primary profile. The Evening Session Volume Bars Outline and Fill Colors Subgraph on the 
Subgraphs tab of the Study Settings window controls the Color and Line Width for the Evening Session 
Profile when displayed separately. 

The Use Transparent Draw Style option does not apply when using this Draw Method.
• Blank: With this Draw Method, the Volume Profiles will not be drawn. However, extension lines, if 

enabled, will still be drawn.
Allow Side-By-Side Profiles on Right Side

[Link] - [Top]
When this option is set to Yes, multiple instances of the Volume by Price study which are set to be displayed on 
the far right side of the chart, will be displayed side by side and not overlap each other.

The order of these Volume by Price study instances in the Studies to Graph list controls the order in which they 
are drawn on the right side. The first one will be drawn on the rightmost side, the second one will be drawn to the 
left of the first one, and so on. For more information refer to the Study Display Order documentation.

Follow these instructions to display multiple instances of the Volume by Price study on the right side of the chart.

1. Add all of the Volume by Price study instances to the chart and configure them as you require. 
2. Each instance of the Volume by Price study needs to have the Volume Graph Period Type input set to 

either:
◦ A single period.
◦ Multiple periods with the Always Display Last Profile Within View input set to Yes. Note that if 

multiple profiles are used, the Volume by Price profiles on the right side will still overlap the 
profiles from earlier periods when scrolling the chart back through the timeframe.

3. Each instance of the Volume by Price study needs to have Right Align Volume Bars input set to Yes.
4. Each instance of the Volume by Price study needs to have Allow Side By Side Profiles on Right Side 
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input set to Yes.
5. Each instance of the Volume by Price study needs to have Align to Far Right input set to Yes.

Use Defined Width for Side-By-Side Profiles on Right

[Link] - [Top]
When a profile is right-aligned and has the Input for Allow Side-By-Side Profiles on Right Side set to Yes, then 
when this Input is also set to Yes, then the profile will retain the width as defined by the Inputs for Maximum 
Volume Bar Width Type and Maximum Volume Bar Width Percentage.

This means that if there are additional profiles to the left of this profile, then as the profile bars are moved up or 
down out of the visible area, the profile to the left will stay in the same position and will not adjust to the visible 
bars of this profile.

Draw Profile Outline Enclosing Bars

[Link] - [Top]
When this option is set to Yes, then a rectangular outline will be drawn around all of the chart bars that the Volume 
Profile consists of.

Draw Peaks and Valleys

[Link] - [Top]
This option will draw a line extending from a profile bar that is found to be either a Peak or a Valley. 

A peak or valley is defined when a given volume bar has bars above that are either less than it (Peak) or greater 
than it (Valley), in volume. And volume bars below that are either less than or equal to it (Peak) or greater than or 
equal it (Valley), in volume.

The choices are None, Both Peaks and Valleys, Peaks Only, or Valleys Only.

The following additional Inputs affect how the Peaks and Valleys are determined and drawn. Refer to the 
individual documentation for each item for more information.

• Peaks and Valleys Sensitivity: This controls the number of bars above and below that are searched to 
determine a peak or valley.

• Include High/Low in Peaks and Valleys: This controls whether the highest and lowest bars within the 
Volume Profile are included in the calculation.

• Extend Peaks and Valleys: This controls how the Peaks and Valleys Lines are extended.
Note that the Peaks and Valleys are always determined from the Total Volume at each price level. Therefore, 
changes to the Volume Bar Calculation Method will not affect the calculation of the Peaks and Valleys.

Peaks and Valleys Sensitivity

[Link] - [Top]
The Peaks and Valleys Sensitivity refers to the number of horizontal volume bars that are searched above and 
below each Volume bar to determine whether a particular volume bar is a Peak or a Valley.

For example, if this is set to 10 and the Ticks Per Volume Bar Input is set to 1, then 10 ticks above and below each 
price level there is Volume for is searched.

In the case when the sensitivity is set to 10, if the 10 price levels above a particular price level have a lower volume 
than the volume bar the price level being compared to, and 10 price levels below a particular price level have a 
lower or equal volume than the volume bar at the price level being compared to, then this will be considered a Peak 
Volume bar and a horizontal line is drawn outward from the Peak.

In the case when the sensitivity is set to 10, if the 10 price levels above a particular price level have a higher 
volume than the volume bar the price level being compared to, and 10 price levels below a particular price level 



have a higher or equal volume than the volume bar at the price level being compared to, then this will be 
considered a Valley Volume bar and a horizontal line is drawn outward from the Valley.

The Color, Line Style, and Line Width are controlled with the Peaks and Valleys Subgraph on the Subgraphs Tab. 

Include High/Low in Peaks and Valleys

[Link] - [Top]
When this option is set to Yes, the highest and lowest Volume bars within a Volume Profile are included in the 
calculations to determine Peak and Valley Volume bars. When this is set to No, the highest and lowest Volume 
bars are not included in the calculations.

Align to Far Right

[Link] - [Top]
When this Input is set to Yes the Volume Profile will be aligned to the far right side of the chart. In the case of 
Trade DOM windows, the profile will always be aligned to the far right if it is right aligned.

This Input setting only applies when the Volume Graph Period Type is set to a value that consists of a single 
Volume Profile Only.

To align the last Volume Profile to the far right when the Volume Graph Period Type is set to a value that consists 
of multiple Volume Profiles, the Always Display Last Profile Within View should be set to Yes. 

Do Not Overlap DOM Graph

[Link] - [Top]
When this Input is set to Yes, Align to Far Right is set to Yes, and the Trade >> Draw DOM Graph On Chart is 
enabled, then the Volume Profile displayed on the right side of the chart will be adjusted to not overlap the DOM 
Graph.

Extend Peaks and Valleys

[Link] - [Top]
This option controls various methods of extension lines for the Peak and Valley volume bars.

• End of Period: The Peaks and Valleys Lines are extended to the right until the end of the period as defined 
in the Volume Graph Period Type.

• End of Window: This is similar to the End of Period setting, in that the Peaks and Valleys Lines are 
extended to the end of the period for all Volume by Price Profiles except for the last one in the chart which 
has the Peaks and Valleys Lines drawn to the right side of the chart window.

• Until Future Intersection: Each Peaks and Valleys Line is individually extended until it encounters future 
Volume Profiles which covers a price range which intersects with the particular Peaks and Valleys line 
being extended. If an intersection is not encountered, then the Peaks and Valleys Line is extended to the 
right side of the chart. 

The intersection is never, within the time period of the Volume Profile the extension line originates from. 
Only future profiles. The forward extending, is always towards future time to the right. 

• Extend to Both Window Edges: Each Peaks and Valleys line is extended both to the right and to the left 
edge of the chart. Only the Peaks and Valleys Lines that are associated with a Volume by Price Profile 
which has part of its period (as defined in the Volume Graph Period Types) displayed in the chart window 
will be viewable. This means that as a chart is scrolled in time to the left and right, the different Peaks and 
Valleys Lines will be added or removed as periods are scrolled into and out of the viewable chart area.

It is possible to enable labeling on the Peaks and Valleys Lines when they have been set to be extended through 
this Input. This is done through the Volume Peaks and Volume Valleys settings on the subgraph tab. Refer to 
Extension Line Labels for more information.
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Highlight Value Area High and Low Only

[Link] - [Top]
When this Input is set to Yes and the Highlight Value Area Input is set to Yes, then only the Value Area High and 
Low horizontal volume bars will be highlighted the Value Area Color set with the Value Area and Outline colors.

Otherwise, all horizontal volume bars within the Value Area will be highlighted the Value Area color when the 
Highlight Value Area Input is set to Yes.

Calculate Developing POC and Value Area

[Link] - [Top]
When this Input setting is set to Yes, then the Point of Control, Value Area High Value, Value Area Low Value 
study graphs will contain the developing Point of Control and Value Area values.

What this means is that at every bar in the chart, they will contain the values calculated up to the moment in time 
the bar is for instead of equivalent to the values for the entire Volume Profile they are for.

To actually see these lines on the chart set the Draw Mode Input to one of the options that contains POC, VAH, 
VAL Lines.

The data in these Studies can also be programmatically accessed by ACSIL. Refer to the Using Study/Indicator 
Data in an ACSIL Function.

Color Code Volume Bars Based on Percentage of POC

[Link] - [Top]
When this Input setting is set to Yes, each horizontal Volume Bar in a Volume Profile is colored based upon the its 
percentage relative to the Point of Control.

There are 10 color settings named #%-#% POC Color in the list of Inputs following this Input setting which 
control the colors based on the percentage that the Volume Bar relative to the Point of Control volume.

This setting takes precedence over the Bid Volume and Ask Volume Coloring Method. Therefore, if this option is 
seet to Yes, then the Volume Bars will use this Color Coding.

Number of POC Ranges to Color

[Link] - [Top]
The default for this Input is 10. This means that all 10 #%-#% POC Color Input settings are used to color all of the 
Volume bars. If this is set to 1, then only the 90% - 100% POC Color is used. The remaining volume bars that do 
not meet this condition use coloring based upon the other Input and Subgraph settings like the Bid Volume and 
Ask Volume Coloring Method Input. 

The higher the number for the Number of POC Ranges to Color Input, the more #%-#% POC Color Input 
Settings which are used.

#%-#% POC Color

[Link] - [Top]
These color settings are used when the Color Code Volume Bars Based on Percentage of POC Input is set to 
Yes. Each color covers a 10% range.

For details, refer to Color Code Volume Bars Based on Percentage of POC.
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Display Data in Chart Values Window

[Link] - [Top]
When this Input is set to Yes, then various values will be displayed in the Tool Values Window for the Volume 
Profile being pointed to with the Chart Values Tool, and various values will be displayed in the Chart Values 
Window for the last displayed Volume Profile.

The Tool Values Window is accessed by selecting Window >> Tool Values Window.

The Chart Values Window is accessed by selecting Window >> Chart Values Window.

Show Chart Values On Profile

[Link] - [Top]
This setting controls the text data that is displayed above or below the Volume Profiles and text labels displayed 
before each value to denote what each value represents.

Do Not Show Chart Values On Profile

[Link] - [Top]
When this option is selected, no text data is displayed

Show Chart Values On Profile With Labels In SingleRow

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in a single row separated by '|'.

The values are prefaced with abbreviated labels of the chart value name.

Show Chart Values On Profile With Labels

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in separate lines.

The values are prefaced with abbreviated labels of the chart value name.

Show Chart Values On Profile Without Labels In Single Row

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in a single row separated by '|'.

The values are not prefaced with labels.

Show Chart Values On Profile Without Labels

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed in separate lines.

The values are not prefaced with labels.

Chart Values Position on Profile

[Link] - [Top]
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This setting controls the position of the text data that is displayed in the Volume Profiles.

Top of the Graph

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed above the Volume Profiles.

Bottom of the Graph

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed below the Volume Profiles.

Bottom of the Window

[Link] - [Top]
When this option is selected, all the chart values selected from Chart Value 1-4 to be Displayed on Profile are 
displayed at the bottom of the chart window and is always visible.

Text Font Size

[Link] - [Top]
This Input setting is used to set the font size for text values that are displayed when the Show Chart Values On 
Profile Input is set to a value other than Do Not Show Chart Values on Profile and there are selected values in at 
least one of the Chart Value to be Displayed on Profile Inputs.

Chart Value# (1-4) To Be Displayed On Profile

[link] - [Top]
These four Input settings are used to select the chart values to be displayed on the profile in the chart.

Use the Show Chart Values On Profile and Chart Values Position On Profile Inputs to select the format and 
position of the chart value. Up to four separate chart values can be displayed on each profile. 

The chart values can also be viewed in the Chart Values Windows. 

For complete descriptions of the available values and what they mean, refer to Viewing Volume Profile Text 
Information.

Calculate Mean Price and Standard Deviation Bands

[Link] - [Top]
When this input is set to Yes, the Trade Weighted Mean Price, Mean Price + Std Dev, Mean Price - Std Dev, 
Mean Price + 2 * Std Dev, and Mean Price - 2 * Std Dev are calculated and displayed in the Chart Values and 
Tool Values windows.

The colors of this information that is displayed in the Chart Values and Tool Values windows is controlled 
through the subgraph setting for each item. Refer to Color and Width Settings for more information.

Refer to Chart Values Window for more information on the Chart Values Window.

These can also be displayed on the chart as lines by setting the Draw Styles for these Subgraphs as required and by 
setting Draw Mode Input to Volume Profiles & POC, VAH, VAL Lines.

Volume Bar Minimum Width in Chart Bars
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[Link] - [Top]
When this Input setting is set to a non-zero value, the minimum width of each horizontal Volume Bar is set to the 
specified number of chart bars, allowing very narrow bars to be more visible.

Include Fill Space in Developing Period Width

[Link] - [Top]
When this Input setting is set to Yes, the chart right side fill space is included into the Volume Profile period width 
of a developing period, allowing more space for a developing period to be displayed.

Use Large Number Display Formatting

[Link] - [Top]
When this input is set to Yes any number larger than 10,000 is changed to display as the thousands value, notated 
with a k. For example, the value 12,434 would be displayed as 12.4k.

Volume values under 10,000 remain the same. 

Minimum Time Period % for Reference Days Back

[Link] - [Top]
This input sets the percentage of a time period that is required for the Number Of Periods Back To Reference to 
use that period as a valid period. For example, if this input is set to 25% and the time period referenced back is 1 
day, then a previous period only needs to contain 6 hours of data to be considered a valid period and included in 
the calculation.

Volume Profile Bars Length Relative to All Visible Profiles

[Link] - [Top]
When this Input is set to Yes, then the width of the volume profile bars is relative to all of the visible Volume 
Profiles rather than the individual Volume Profile the horizontal volume bar is part of.

This allows you to visually make comparisons as to the amount of volume in a volume bar when looking at all of 
the profiles.

The Volume by Price study and Numbers Bars study each use independent scaling for their volume bars. In regards 
to Volume Profile Bars Length Relative to All Visible Profiles each instance of a study always uses independent 
scaling for this feature. Therefore, what this means is that with a different instance of the Volume by Price study, a 
volume bar could have a wider width at a price level even if its volume is lower compared to a volume bar from a 
different instance of the Volume by Price study.

Number of Custom Intraday Sessions

[Link] - [Top]
This Input is used to set the number of custom sessions per day for the Volume By Price profile. The maximum 
custom sessions allowed is 5. The inputs Custom Intraday Session# (1-5) Begin Time and Custom Intraday 
Session# (1-5) End Time should also be set according to the number set here.

Note that this input is valid only when the Time Period Type for 'Fixed Time' input is set to Days and the Time 
Period Length for 'Fixed Time' input is set to 1.

Custom Intraday Session# (1-5) Begin Time

[Link] - [Top]
This Input sets the begin time for the custom intraday sessions. This Input only applies when Number of Custom 
Intraday Sessions is set to a value greater than 0.



For example, if the Number of Custom Intraday Sessions is set to 3, there will be 3 intraday sessions for 1 Day and 
Custom Intraday Session# (1-3) Begin Time will be used as the begin time for the 3 sessions.

If there is an overlap between the Custom Intraday Session# (1-5) End Time of one session and the Custom 
Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to remove 
the overlap.

Custom Intraday Session# (1-5) End Time

[Link] - [Top]
This Input sets the end time for the custom intraday sessions. This Input only applies when Number of Custom 
Intraday Sessions is set to a value greater than 0.

For example, if the Number of Custom Intraday Sessions is set to 3, there will be 3 intraday sessions for 1 Day and 
Custom Intraday Session# (1-3) End Time will be used as the end time for the 3 sessions.

If there is an overlap between the Custom Intraday Session# (1-5) End Time of one session and the Custom 
Intraday Session# (1-5) Begin Time of next session, then the end time of that session will be changed to remove 
the overlap.

Examples of Input Settings for Different Volume Profiles

[link] - [Top]
The following sections below list the required Input Settings and the values to set them to, to create Volume 
Profiles of the specified time periods.

The procedure is to first follow the Step By Step Instructions to add the Volume by Price study to the chart and 
then modify the Input settings of that Volume by Price study instance to what is described below.

1 Day Volume Profiles Across Entire Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: Multiple Profiles Based on Fixed Time.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Number of Days to Calculate: 0.
• Set the Chart Session Times as required.

1 Week Volume Profiles Across Entire Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: Multiple Profiles Based on Fixed Time.
• Time Period Type for 'Fixed Time': Weeks.
• Time Period Length for 'Fixed Time': 1.
• Number of Days to Calculate: 0.
• Set the Chart Session Times as required.
• Set Use Monday as Start of Week instead of Sunday in General Settings as required.

1 Day Volume Profiles Across Entire Chart Based on Session Times Different than Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: Multiple Profiles from Start Time to End Time.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Start Time: Start time for volume profiles.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index4ec1.html?page=doc/SessionTimes.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index4ec1.html?page=doc/SessionTimes.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index899f.html?page=doc/GeneralSettings.html#UseMondayAsStartOfWeekInsteadOfSunday


• End Time: Start time for volume profiles.
1 Day Volume Profile At End of Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Set the Chart Session Times as required.

1 Day Volume Profiles Showing Prior Day

[Link] - [Top]
• Number Of Periods Back To Reference: 1.
• Volume Graph Period Type: Multiple Profiles Based on Fixed Time.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Number of Days To Calculate Volume Profiles: 1.
• Minimum Time Period % for Reference Days Back: 50.
• Set the Chart Session Times as required.

Note that these settings assume that the prior day has at least 50% of the data for the day. If the prior day does not 
have data for at least 50% of the time, then the calculation will go back to the next day and check if it has enough 
data, and so on until a day is found that has the necessary amount of data.

Current Month Volume Profile at End of Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Months.
• Time Period Length for 'Fixed Time': 1.

1 Hour Volume Profile At End of Chart

[Link] - [Top]
• Number Of Periods Back To Reference: 0.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Minutes.
• Time Period Length for 'Fixed Time': 60.
• Refer to the Right Aligning Profiles with Space on Right Side instructions to right align the Volume Profile 

on the right side of the chart.
30 Minute Volume Profile at End of TPO Profile Chart

[Link] - [Top]
The following settings assume the chart has a TPO Profile Chart study on it. 

These settings are also applicable to time periods other than 30 minutes as well by changing the Time Period 
Type/Length Inputs appropriately.

• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period From Most Recent Period Start To End or One Period at End 

of Fixed Time Length.
• Set As Independent Volume Profile for TPO Chart: Yes.
• Time Period Type for 'Fixed Time': Minutes. Or use Days if you want a Volume Profile based on days.
• Time Period Length for 'Fixed Time': 30. Or set this to 1 if you want a 1 Day Volume Profile.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 15.
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• Right Aligned Volume Bars: Yes.
• Align to Far Right: Yes.

Most likely you will also want to add space to the right side of the chart so that the Volume Profile does not 
overlap last TPO Profile. For instructions, refer to Right Side Fill Space. 

One Volume Profile at End for Day Session

[Link] - [Top]
• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period from Start Time to End Time.
• Start Time: 09:30:00.
• End Time: 17:59:59.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 10.
• Right Align Volume Bars: Yes.
• Allow Side-By-Side Profiles on Right: Yes.
• Align to Far Right: Yes.
• Bid Volume and Ask Volume Coloring Method: None.

Set the Start Time and End Time Inputs to appropriate values for the specific Day trading session.

If this Day Session Volume by Price study is going to be used in conjunction with an Evening Session Volume by 
Price study, then select the Subgraphs tab on the Study Settings window for the Volume by Price study and select 
the Volume Bars Outline and Fill Colors Subgraph and change the colors as desired to differentiate these volume 
bars from the Evening Session volume bars.

In order to not overlap the display of the Volume by Price profile with the chart bars, add space to the right side of 
the chart so that there is room for the Volume Profile. After this, select the option Chart >> Lock Fill Space. For 
instructions, refer to Right Side Fill Space.

One Volume Profile at End for Evening Session

[Link] - [Top]
• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period from Start Time to End Time.
• Start Time: 18:00:00.
• End Time: 09:29:59.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 10.
• Right Align Volume Bars: Yes.
• Allow Side-By-Side Profiles on Right: Yes.
• Align to Far Right: Yes.
• Bid Volume and Ask Volume Coloring Method: None.

Set the Start Time and End Time to appropriate values for the specific Evening trading session.

If this Evening Session Volume by Price study is going to be used in conjunction with a Day Session Volume by 
Price study, then select the Subgraphs tab on the Study Settings window for the Volume by Price study and select 
the Volume Bars Outline and Fill Colors Subgraph and change the colors as desired to differentiate these volume 
bars from the Day Session volume bars.

In order to not overlap the display of the Volume by Price profile with the chart bars, add space to the right side of 
the chart so that there is room for the Volume Profile. After this, select the option Chart >> Lock Fill Space. For 
instructions, refer to Right Side Fill Space.

One Volume Profile at End Covering 3/Three Days

[Link] - [Top]
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The following settings will display a Volume by Price profile on the right side of the screen taking up 20% of the 
total window space, covering the current day along with the previous 2 days for a total of 3 days.

• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period at End of Fixed Time Length - Auto-Skip Empty Days.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 3. Can be any other number of days as well.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 20.
• Allow Side By Side Profiles on Right Side: Yes.

One Volume Profile at End Covering 20 Days Using 1 Day Per Bar Chart

[Link] - [Top]
The following settings will display a Volume by Price profile on the right side of the screen taking up 20% of the 
total window space, covering the last 20 days in the chart. The chart bars are set to one day per bar.

• Chart Setting: Bar Period Type: Days-Minutes-Seconds-Milliseconds Per Bar.
• Chart Setting: Bar Period Value: 1-0-0.
• Intraday Chart Session Times: Set as required.
• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period Based on Bar Count.
• Number of Bars for 'Based On Bar Count': 20.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 20.
• Allow Side By Side Profiles on Right Side: Yes.

One Volume Profile per Chart Bar

[Link] - [Top]
The following settings will display one Volume by Price profile for each bar in the chart.

Since this configuration will take a longer than usual time to calculate it is recommended to reduce the Days to 
Load setting in Chart >> Chart Settings to 2 days.

• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: Multiple Profiles Based on Bar Count.
• Number of Bars for 'Based on Bar Count': 1.
• Maximum Volume Bar Width Type: Period Length.
• Maximum Volume Bar Width Percentage: 80.

One Volume Profile for Multiple Bars

[Link] - [Top]
The following settings will display one Volume by Price profile for the data in the most recent 9 bars in the chart, 
and will highlight the Point of Control for the profile.

• Volume Graph Period Type: Multiple Profiles Based on Bar Count.
• Number of Bars for 'Based on Bar Count': 9.
• Highlight Point of Control: Yes.

Outline Only with Volume

[Link] - [Top]
The following Input settings need to be set as shown to display volume bars which are not filled in and show the 
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volume at each price level. These Input settings can be used with any other Volume by Price configuration.

• Display Volume in Bars: Total Volume.
• Volume Bars Draw Method: Volume Profile Outline Only.

20 Day Point of Control at End of Chart Based on 24 Hour Session

[Link] - [Top]
The following Volume by Price Input settings and Chart Settings need to be set as shown to display a single 
volume profile at the end of the chart based on 20 days, full trading session, which shows the point of control 
value.

• Draw Mode: Volume Profiles & POC, VAH, VAL, VWAP Lines.
• Ticks Per Volume Bar: 1.
• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 20.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 20.
• Calculate Developing POC and Value Area: Yes.
• Chart >> Chart Settings >> Session Times >> Use Evening Session: Yes.

1 Day Total Volume with Bid Ask Delta on Right

[Link] - [Top]
The following Volume by Price Input Settings will display a Total Volume profile with blue bars (by default) with 
the Bid/Ask Difference (Delta) displayed above the total volume. The profile is right-aligned to the right side of the 
graphics area

• Volume Graph Period Type: One Period at End of Fixed Time Length.
• Time Period Type for 'Fixed Time': Days.
• Time Period Length for 'Fixed Time': 1.
• Right Align Volume Bars: Yes.
• Align to Far Right: Yes.
• Maximum Volume Bar Width Type: Window Width.
• Maximum Volume Bar Width Percentage: 50 (set this as desired).
• Volume Bar Calculation Method: Total Volume.
• Bid Volume and Ask Volume Coloring Method: Difference of Bid Ask Volume Coloring.

The following Inputs allow for the Difference of Bid Ask Volume Coloring to be extended out, since these bars 
can be small and not easily discernible in relation to the Total Volume. Set Draw Difference of Bid and Ask 
Volume Using Percent of Max Bar to Yes in order to define the percentage of the maximum bar to use. The 
specific percentage to use is a personal choice.

• Draw Difference of Bid and Ask Volume Using Percent of Max Bar: Yes
• Difference of Bid and Ask Volume Coloring Percentage of Maximum Bar: 100 (set this as desired).

Controlling the Study Display Order Relative to the Price Graph Bars 
and Other Studies

[link] - [Top]
Beginning with Sierra Chart version 1435, there is no longer the Display Above Price Bars Input setting.

On the Settings and Inputs tab of the Volume by Price settings window is the option for Display Study 
Underneath Main Price Graph. This setting controls whether the Volume by Price study is drawn beneath the 
main price graph bars or not. The order of the studies in the Studies to Graph area of the Chart Studies window, 



controls the order in which the studies are drawn.

Refer to Study Display Order for more information.

You may also want to set Use Transparent Draw Style to Yes to allow the price bars and other graphs which are 
displayed under the Volume Profiles, to be partially visible.

Color and Width Settings

[Link] - [Top]
The Subgraphs tab in the Study Settings window for the Volume by Price study lists several Subgraphs which 
are used for color and some width settings for the various elements of the Volume Profiles displayed by the 
Volume by Price study.

1. Select Analysis >> Studies on the menu.
2. Select the Volume by Price study in the Studies to Graph list.
3. Press the Settings button.
4. Select the Subgraphs tab of the Study Settings window.
5. Refer to the descriptions below.

Point of Control (SG2)

[Link] - [Top]
When you have set the Highlight Point of Control Input setting to Yes, then this Subgraph Color setting controls 
the color of the volume bar which is at the Point of Control. All other Subgraphs settings are not relevant for this 
particular Subgraph in this case.

When you have set the Extend Point of Control Input setting to other than None or have the VAH, VAL, POC, 
and VWAP Lines displayed, then this Subgraph is used to control the Color, Line Style, and Width of the Point 
of Control line in this case.

The Name Label and Value Label Subgraph settings also apply in this case.

Value Area High Value (SG3)

[Link] - [Top]
This Subgraph contains the Value Area High data for each Volume Profile for each bar in the chart. This Subgraph 
is only visible on the chart and the Color, Line Style and Width settings only apply when the Draw ModeInput is 
set to include the VAH, VAL, POC Lines. 

Otherwise, it has no effect and would only be used for ACSIL to access the data and to have the Value Area High 
and Low values displayed in the Chart Values windows.

When extending the Value Area through the Extend Value Area Input, the colors of the extension lines and 
enabling of the Name and Value Labels is done through the Value Area and Outline Subgraph instead.

Value Area Low Value (SG4)

[Link] - [Top]
This Subgraph contains the Value Area Low data for each Volume Profile for each bar in the chart. This Subgraph 
is only visible on the chart and the Color, Line Style and Width settings only apply when the Draw Mode Input is 
set to include the VAH, VAL, POC, and VWAP Lines. 

Otherwise, it has no effect and would only be used for ACSIL to access the data and to have the Value Area High 
and Low values displayed in the Chart Values windows.

When extending the Value Area through the Extend Value Area Input, the colors of the extension lines and 
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enabling of the Name and Value Labels is done through the Value Area and Outline Subgraph instead.

Volume Weighted Average Price (SG5)

[Link] - [Top]
This Subgraph contains the Volume Weighted Average Price for each Volume Profile for each bar in the chart. 
This Subgraph is only visible on the chart and the Color, Line Style and Width settings only apply when the Draw 
Mode input is set to include the VAH, VAL, POC, and VWAP Lines or if the option Extend Volume Weighted 
Average Price is set to any setting other than None. Otherwise, it has no effect and is only used for ACSIL to 
access the data and to have values displayed in the Chart Values window.

The Color controls the color of the line, the Line Style controls the line style of the line, and the Width setting 
controls the width of the line. The Name Label and Value Label can also be used to display the Name and Value 
on the chart.

All other Subgraphs settings are not used for this particular subgraph.

Bid Volume and Ask Volume Colors (SG6)

[Link] - [Top]
This Subgraph is for setting the Bid Volume and Ask Volume colors for the AskVolume and BidVolume portion 
of a bar within a Volume Profile.

The primary Color button sets the BidVolume color. The Secondary Color button sets the AskVolume color.

If the Draw Style setting is set to Ignore then this subgraph is not relevant. All other Subgraph settings are not 
relevant for this particular subgraph.

Volume Numbers Text Color and Size (SG7)

[Link] - [Top]
This Subgraph controls the Colors and Font Size of the volume numbers text displayed in the Volume Profile bars, 
if you have set the Display Volume in Bars Input setting to a setting other than None.

This Subgraph also controls the Colors of the text displayed outside of the volume bars if you have set the Show 
Chart Values on Profile Input to a value other than Do Not Show Chart Values on Profile and have selected 
values to be displayed in the Chart Value n to be Displayed on Profile Inputs. To change the font size for the 
Chart Values on the profile, use the Text Font Size Input.

The Primary color setting controls the text color when the volume text is positive. The Secondary color setting 
controls the color when the volume text is negative.

When displaying values that show more than one number, only the Primary color is used to color the text. This 
includes the volume display options for Ask Volume - Bid Volume, Total Volume, Diagonal Ask Vol Bid Vol 
Difference, and Diagonal Ask Volume - Bid Volume.

The Size setting sets the Font Size for volume values displayed in the bars. If it is set between 0 and 4, then the 
font size is automatic and will change as the bar size changes.

To manually set this, requires the use of value of 5 or higher. The size is a standard font point size. A 
recommended value would be 14 or higher. When set to a value of 5 or greater, the font will always stay the same 
size as the bar size changes.

If you notice that the volume text numbers are overlapping, then use the Interactive Scale Range feature to reduce 
the range of displayed prices, so there is greater separation between the volume numbers. 

All other Subgraphs settings are not used for this particular Subgraph.
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Volume Bars Outline and Fill Colors (SG8)

[Link] - [Top]
This Subgraph controls the outline size and color and the fill color of the Volume Profile bars for the primary 
trading session. The primary color button controls the color of the outline surrounding each profile bar when it is 
displayed. The secondary color button controls the color of the standard fill color of each profile bar - this is the 
color that is used when the Bid or Ask Color is not being displayed. The Width/Size setting controls the size of the 
outline line.

When you have set the Volume Bars Draw Method Input to Volume Profile Outline Only, Hollow Volume 
Bars, or Hologram then the first color control controls the color of the outline, and the Width setting controls the 
width of the outline line. Additionally, the Line Style controls the line style of the outline when the Volume 
Profile Outline Only is selected.

All other Subgraph settings are not relevant for this particular Subgraph.

Value Area and Outline (SG9)

[Link] - [Top]
When you have set the Highlight Value Area Input setting to Yes, then this Subgraph Color setting controls the 
color of the Volume bars which are within the Value Area. The primary color button sets the interior of the 
Volume Profile bars and the secondary color button sets the outline color. All other Subgraphs settings are not 
relevant for this particular Subgraph in this case.

When you have set the Extend Value Area Input setting to other than None, then this Subgraph is used to control 
the Color, Line Style, and Width of the Value Area lines in this case. The color of the Value Area lines is the 
primary color setting. The Name Label and Value Label Subgraph settings also apply in this case.

Evening Session Volume Bars Outline and Fill Colors (SG11)

[Link] - [Top]
This Subgraph controls the outline size and color and the fill color for the Evening Session Volume Profile bars 
when Use Separate Profile for Evening Session is set to Yes. The primary color button controls the color of the 
outline surrounding each profile bar when it is displayed. The secondary color button controls the color of the 
standard fill color of each profile bar - this is the color that is used when the Bid or Ask color is not being 
displayed. The Width/Size setting controls the size of the outline line.

When you have set the Volume Bars Draw Method Input to Volume Profile Outline Only, the the first color 
control controls the color of the outline, the Line Style controls the line style of the outline, and the Width setting 
controls the width of the outline line.

All other Subgraph settings are not relevant for this particular Subgraph.

Trade Weighted Mean Price (SG12)

[Link] - [Top]
This Subgraph controls the color of the Trade Weighted Mean Price text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price + Std Dev (SG13)

[Link] - [Top]
This Subgraph controls the color of the Mean Price + Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.



Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price - Std Dev (SG14)

[Link] - [Top]
This Subgraph controls the color of the Mean Price - Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price + 2 * Std Dev (SG15)

[Link] - [Top]
This Subgraph controls the color of the Mean Price + 2 * Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Mean Price - 2 * Std Dev (SG16)

[Link] - [Top]
This Subgraph controls the color of the Mean Price - 2 * Std Dev text displayed in the Chart Values and Tool 
Values windows when the input option Calculate Mean Price and Standard Deviation Bands is set to Yes.

Select the Color Button to change the color of the text. All other Subgraph settings are not used.

Volume Profile Enclosing Outline (SG17)

[Link] - [Top]
This Subgraph controls the color and line parameters for the Enclosing Outline when the Draw Profile Outline 
Enclosing Bars is set to Yes. 

The primary color button controls the line color, the Line Style controls the line style and the Width controls the 
width of the Enclosing Outline. The secondary color button and other parameters for this Subgraph are not used.

If the Width is set to a value other than 1, then the Enclosing Line is changed to a Solid line and changes to the 
Line Style option are ignored.

Volume Peaks (SG18)

[Link] - [Top]
This Subgraph controls the color and line parameters for the Volume Peaks Lines when the Draw Peaks and 
Valleys option is set to either Both Peaks and Valleys or Peaks Only. 

The color button controls the color, the Line Style controls the style and the Width controls the width of the Peaks 
Lines. 

The Value Label also be enabled to display the Peaks values on the chart. The other parameters for this Subgraph 
are not used.

Volume Valleys (SG19)

[Link] - [Top]
This Subgraph controls the color and line parameters for the Volume Valleys Lines when the Draw Peaks and 
Valleys option is set to either Both Peaks and Valleys or Valleys Only. 
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The color button controls the color, the Line Style controls the style and the Width controls the width of the 
Valleys Lines. 

The Value Label also be enabled to display the Valleys values on the chart. The other parameters for this Subgraph 
are not used.

Extension Line Labels

[Link] - [Top]
  
Value Labels can be enabled on the Point of Control, Value Area, Volume Weighted Average Price, and Peaks 
and Valleys lines that have been set to extend. To set up these Value Labels, follow the instructions below.

The Name and Value Labels for the most recent period will always be displayed in the Right Side Values Scale, 
regardless of the selected setting for the Horizontal Alignment. Changing the Horizontal Alignment will affect all 
other profiles that are displayed for the study.

1. Open the Study Settings window for the Volume by Price study.
2. Select the Settings and Inputs tab.
3. The Value Labels will only be visible if you have enabled the extension lines for the particular item you are 

working with. Therefore, you will need to set the appropriate input to a setting other than None. For 
documentation for these specific inputs, refer to Volume by Price Input Settings. If you want to have the 
labels drawn near the Volume Profiles themselves, then use a setting of End of Period.

4. Select the Subgraphs tab.
5. Select the appropriate Subgraph based on the following information:

◦ Point of Control: Point of Control (SG2)
◦ Value Area: Value Area and Outline (SG9) 
◦ Volume Weighted Average Price: Volume Weighted Average Price (SG5)
◦ Peaks and Valleys: Volume Peaks (SG18) or Volume Valleys (SG19)

6. Enable the Show option for the Value Label. Set the Horizontal and Vertical alignment options as you 
require. By setting the Horizontal Align to Left, you will be able to see the labels on historical Volume 
Profiles (refer to the image). Press the Color button for the Subgraph to change the color of the extension 
lines and labels as required.

7. To display a Name label as well, enabled the Show option for the Name Label. Set the Horizontal and 
Vertical alignment options as you require. By setting the Horizontal Align to Left, you will be able to see 
the labels on historical Volume Profiles (refer to the image). In the case of the Name Label, if the 
Horizontal Align is the same as the Value Label, then choose a different Vertical alignment so they do not 
overlap each other.

8. Press OK.

Volume Value Area

[Link] - [Top]
To highlight the Value Area portion of the volume profiles, set Highlight Value Area to Yes in the Input settings.

To display the Volume Value Area High and Low on the chart as lines, you will need to use the Volume Value 
Area Lines study. The study will also display the point of control as well. With this study you have the ability to 
display the Volume Value Area Lines for any time period and based upon either the current period or a prior 
period.

Right Aligning Volume Profiles with Space on Right Side of Chart

[Link] - [Top]
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In the image below you will see that the Volume Profile bars are on the far right side of the chart.

This will be the case if the following Inputs are set as specified when using one of the Volume Graph Period Types 
that displays a single Volume Profile.

1. Right Align Volume Bars = Yes
2. Align to Far Right = Yes

If you want multiple Volume Profiles aligned to the right side, then set Allow Side By Side Profiles on Right Side 
to Yes to prevent them from overlapping each other. Multiple Volume Profiles can be displayed by adding the 
Volume by Price study multiple times to the chart, each one configured as you require.

When using one of the Volume Graph Period Types which displays multiple profiles, then refer to the Right 
Aligning Multiple Profiles section below for instructions to right align those Volume Profiles and right align the 
last one to the far right.

Right Aligning Multiple Profiles

[Link] - [Top]
When the Volume Graph Period Type Input is set to a value that includes Multiple profiles and you want to have 
the last displayed Volume Profile aligned to the far right side, then follow these instructions:

1. Open the Study Settings window for the Volume by Price study and go to the Settings and Inputs tab. 
Refer to the Volume by Price Input Settings section for instructions.

2. Set the Right Align Volume Bars study Input setting to Yes.
3. Set the Align to Far Right study Input setting to Yes.
4. Set the Always Display Last Profile in View study Input setting to Yes.
5. If you want multiple Volume Profiles aligned to the right side, then set Allow Side By Side Profiles on 

Right Side to Yes to prevent them from overlapping each other.
6. Press OK.

Creating Space on Right Side of Chart

[Link] - [Top]
Follow the instructions below to create space on the right side of the chart so the Volume Profile which is aligned 
to the far right does not overlap any chart bars.

1. To create space between the last bar in the chart and the right side of the chart, you need to use the Right 
Side Fill Space

2. Basically, you need to scroll the chart past the right side and then lock the fill space with Chart >> Lock 
Fill Space.

3. To reduce the width of the Volume Profile and maintain a fixed width, open the Study Settings window for 
the Volume by Price study and go to the Settings and Inputs tab. Refer to the Volume by Price Input 
Settings section for instructions.

4. Set the Maximum Volume Bar Width Type study Input setting to Window Width.
5. Set the Maximum Volume Bar Width Percentage study Input setting to the percentage that you require. 

You will probably want to set this to something small like 25.
6. Press OK.
7. Press OK.

Single Volume Profiles At End of Chart

[Link] - [Top]
Follow the instructions below to display a single Volume Profile covering the specified time period and located on 
the right side of the chart.

1. Select Analysis >> Studies on the menu.
2. Locate the Volume by Price study in the Studies Available list.
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3. Press the Add button.
4. Press the Settings button to open the Study Settings window for the study if it has not already opened.
5. Select the Settings and Inputs tab. Set the following Inputs:

◦ Set as Independent Volume Profile for TPO Chart = Yes, if this is applied to a TPO Profile Chart.
◦ Ticks Per Volume Bar = 1
◦ Set Volume Graph Period Type to one of the following:

▪ One Period at End of Fixed Time Length
▪ From Start Date-Time to End
▪ From Start Time to End
▪ From Start Date-Time + Fixed Time Length
▪ From Start Date-Time to End Date-Time
▪ One Period Based On Bar Count
▪ From Session Start Time to End
▪ One Period from Start Time to End Time
▪ One Period from Most Recent Period Start to End
▪ One Period at End of Fixed Time Length - Auto-Skip Empty Days

◦ Maximum Volume Bar Width Type = Window Width
◦ Maximum Volume Bar Width Percentage = 50
◦ Right Align Volume Bars = Yes
◦ Allow Side by Side Profiles on Right Side = Yes

6. Select the Subgraphs tab. Set the Color settings as you require.
7. Press OK.
8. Press OK.

Single Bar Volume Profiles with Bid Volume and Ask Volume

[Link] - [Top]

In this image you can see a Volume Profile for each individual chart bar. You will see the Bid volume and Ask 
volume displayed at every price level within the bar. Follow the instructions below to set up this type of chart 
display.

1. Select Chart >> Chart Settings and set the Graph Type to Blank. This is so we see volume bars only. Set 
the Bar Period to what you require.

2. Press OK.
3. Select Analysis >> Studies on the menu.
4. Locate the Volume by Price study in the Studies Available list.
5. Press the Add button.
6. Press the Settings button to open the Study Settings window for the study if it has not already been 

opened.
7. Select the Settings and Inputs tab. Set the following Inputs:

◦ Ticks Per Volume Bar = 1
◦ Volume Graph Period Type = Multiple Profiles Based on Bar Count
◦ Number of Bars for 'Based On Bar Count' = 1
◦ Maximum Volume Bar Width Type = Period Length
◦ Maximum Volume Bar Width Percentage = 80
◦ Display Volume in Bars = Bid Volume x Ask Volume
◦ Draw Outline When Coloring Bid Volume and Ask Volume = No
◦ Highlight Value Area = No
◦ Highlight Point of Control = No
◦ Align Volume Numbers to Base of Volume Bars = Yes

8. Select the Subgraphs tab. Set the Color settings as you require.
9. Press OK. Press OK.
10. For a Study Collection file with the configuration above, go to the Additional Files page. Save the 

SingleBarVolumeProfilesWithBAV.StdyCollct file to the Data Files Folder as documented on that page.
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Displaying Separate Profiles for Day and Evening Sessions

[Link] - [Top]

1. Add the Volume by Price study to the chart and open the Study Settings window. Refer to Adding/
Modifying Study Settings for instructions.

2. Set the Volume Graph Period Type input to Multiple Profiles Based on Fixed Time.
3. Set the Time Period Length for 'Fixed Time' input to 1.
4. Set the Time Period Type for 'Fixed Time' input to Days.
5. Set Use Separate Profile for Evening Session input to Yes.
6. Select the Subgraphs tab.
7. In the Volume Bars Outline and Fill Colors and the Evening Session Volume Bars Outline and Fill 

Colors subgraphs set the colors for the Day and Evening Session Volume Profiles. For additional 
information, refer to Color and Width Settings.

8. Press OK. Press OK.
9. Select Chart >> Chart Settings.
10. Set the Session Times >> Start Time to the start of the day trading session. For complete documentation 

refer to Session Times.
11. Set the Session Times >> End Time to the end of the day trading session.
12. Enable the Session Times >> Use Evening Session option.
13. Set the Session Times >> Evening Start to the start of the evening session.
14. Set the Session Times >> Evening End to the end of the evening session.
15. Press OK.
16. You should then have a chart that looks like the image above. There will be a completely separate Volume 

Profile for the Day and Evening session. The above chart also contains the TPO Profile Chart study as well.

Displaying Single Separate Profiles for Day and Evening Sessions
[Link] - [Top]
Follow the instructions below to display 2 single Volume Profiles for the Day Session and Evening Session.

The instructions below need to be followed twice. Once for the Day Session and again for the Evening Session.

1. Add the Volume by Price study to the chart and open the Study Settings window. Refer to Adding/
Modifying Study Settings for instructions.

2. Set the Volume Graph Period Type input to One Period from Start Time to End Time.
3. Set the Start Time Input to the beginning of the Day Session for a Day Session profile, or to the beginning 

of the Evening session for an Evening Session profile.
4. Set the End Time Input to the end of the Day Session for a Day Session profile, or to the end of the Evening 

Session for an Evening Session profile.
5. Set any other Inputs as you require.
6. Select the Subgraphs tab.
7. On the Volume Bars Outline and Fill Colors subgraph set the colors for the Volume Profile. For 

additional information, refer to Color and Width Settings.
8. Press OK. Press OK.
9. Press OK.

Calculating and Displaying Developing Point of Control, Value Area 
High/Low, Volume Weighted Average Price Lines

[Link] - [Top]
To calculate and display the developing Point of Control, Value Area High and Low, and Volume Weighted 
Average Price lines for the Volume by Price study perform the steps below.

One or more of these lines can optionally be displayed.
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1. Add the Volume by Price study to the chart and open the Study Settings window. Refer to Step-By-Step 
Instructions for instructions.

2. Select the Settings and Inputs tab of the Study Settings window.
3. Set the Draw Mode Input to one of the following:

◦ Volume Profiles & POC, VAH, VAL, VWAP Lines (Use this if you want to see the Volume 
Profiles and the Point of Control, Value Area High/Low, and Volume Weighted Average Price 
lines)

◦ POC, VAH, VAL, VWAP Lines Only (Use this if you only want to see the Point of Control, Value 
Area High/Low, and Volume Weighted Average Price lines)

4. Set the Number Of Periods Back to Reference Input to 1 if you want the Point of Control, Value Area High/
Low, and Volume Weighted Average Price lines to be based upon the prior period.

5. Set the Calculate Developing POC and Value Area Input to Yes.
6. Select the Subgraphs tab.
7. For the Point of Control, Value Area High Value, Value Area Low Value, and Volume Weighted 

Average Price Subgraphs, set the Color, Draw Style, and Width settings for those as required. If you do 
not want to display one of these lines, set its Draw Style to Ignore.

8. Subgraph Name and Value labels can be displayed for any of these lines. For instructions, refer to Name 
and Value Labels.

9. If you only want to see the Name and Value labels only and not the lines themselves, then set Draw Style 
to Subgraph Name and Value Labels Only for the Point of Control, Value Area High Value, Value 
Area Low Value, and Volume Weighted Average Price Subgraphs.

10. If you have enabled the Name Label for any of the Subgraphs, it is recommended to specify an alternate 
Short Name for those particular Subgraphs. For example, for the Point of Control Subgraph we 
recommend using POC for the Short Name.

11. Press OK to close the Study Settings window.
12. Press OK to close the Chart Studies window.

It is also possible to calculate and display the developing Point of Control and Value Area High/Low lines when 
using the Volume Value Area Lines study. To do this, set the Draw Developing Value Area Lines input for the 
Volume Value Area Lines study to Yes.

Displaying Mean Price and Standard Deviation Lines

[Link] - [Top]
In order to display the Trade Weighted Mean Price, Mean Price + Std Dev, Mean Price - Std Dev, Mean Price 
+ 2 * Std Dev, or Mean Price - 2 * Std Dev on the chart along with the Volume by Price profiles and the VAH, 
VAL, VWAP, and POC Lines, follow these instructions:

• The Chart must be an Intraday Chart. To verify this, open the Chart Settings and ensure that the Chart Data 
Type is set to either Intraday Chart or Intraday Chart Only.

• Add the Volume by Price study to the chart. For more information on how to add this study, refer to the 
Step by Step Instructions.

• Open the Settings page for the Volume by Price study. For more information, refer to Technical Study 
Settings Window.

• On the Settings and Inputs tab of the Settings page, set the Draw Mode Input to either POC, VAH, VAL, 
VWAP Lines Only or Volume Profiles & POC, VAH, VAL, VWAP Lines.

• Set the Calculate Mean Price and Standard Deviation Bands Input to Yes.
• On the Subgraphs tab of the Settings page, select the particular Mean Price and Standard Deviation Lines 

you want to display and set the Draw Style to Line. Other Draw Styles can be used, depending on how you 
want to see the data. For more information, refer to Draw Style.

• Set the other Subgraph settings as desired. For more information, refer to Subgraphs Tab.
• Select OK to close the Settings page and have these changes go into effect.

Viewing Volume Profile Text Information

[Link] - [Top]
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There are two ways to view various fields of data for Volume Profiles.

The first method is to set the Study Inputs which display text values at the top and/or bottom of the Volume 
Profiles to Yes. Refer to Display Entire Profile Volume in the Volume by Price Input Settings section. The other 
Inputs are listed below this one.

The second method is to set the Display Data in Chart Values Window Volume by Price study Input to Yes. When 
this Input is set to Yes, then various fields of data for the Volume Profile being pointed to with the Chart Values 
Tool will be displayed in the Window >> Tool Values Window.

When the additional Volume Profile text information is displayed in the Tool Value Window, the following items 
are shown for the Volume Profile associated with the location of the Chart Values/Crosshair:

• Volume: This is the total volume of the profile.
• Ask Volume - Bid Volume: This is the difference between the Ask Volume and the Bid Volume. If this 

number if negative, then the Bid Volume is greater than the Ask Volume.
• Point of Control: This is the Price at which the Point of Control is located.
• Volume Weighted Average Price: This is the Price of the Volume Weighted Average Price.
• Value Area High: This is the Price of the High Value Area line.
• Value Area Low: This is the Price of the Low Value Area line.
• Volume Above POC: This is the amount of volume that traded above the Point of Control Price.
• Volume Below POC: This is the amount of volume that traded below the Point of Control Price.
• Volume Above Last Price: This is the volume that traded above the Last Price.
• Volume Below Last Price: This is the volume that traded below the Last Price.
• Ask - Bid Volume Above POC: This is the difference between the Ask Volume and the Bid Volume for 

the volume that is located above the Point of Control.
• Ask - Bid Volume Below POC: This is the difference between the Ask Volume and the Bid Volume for 

the volume that is located below the Point of Control.
• Imbalance %: This is the percentage difference of the volume above the POC to the volume below the 

POC. It is calculated as (Volume Above POC - Volume Below POC) / Total Volume.
• High: This is the highest price found within the Volume Profile.
• Low: This is the lowest price found within the Volume Profile.
• Period Start: This is the Starting Date and Time of the Volume Profile.
• Period End: This is the Ending Date and Time of the Volume Profile.
• Total Time: This is the total amount of time for the Volume Profile. It is the difference between the Period 

End and the Period Start times.
• Profile Study Name: This is the name of the Volume Profile Study.
• Profile Study ID: This is the id of the Volume Profile Study.
• Profile Range: This is the difference between the highest price and the lowest price within the Volume 

Profile.

Volume at Price Calculations

[Link] - [Top]
For Sierra Chart to be able to construct a complete Volume Profile for a specific period of time, it needs to know 
the Total Volume, Bid Volume, and Ask Volume for each price traded during that period of time. At a minimum it 
needs to know the Total Volume.

In the case of an Intraday chart, where the data file contains tick by tick data, the volume for each individual trade 
at a particular price is known. This allows for the most accurate construction of Volume Profiles.

Where the underlying data records in the chart data file for a chart, are larger than 1 Tick and these can range 
anywhere from 1 second to 24 hours, then the way the volumes are determined from a data record is by dividing 
the data record by the Tick Size and evenly applying the volume of that data record to each price tick. For example, 
if the Tick Size is 1 and a record ranges from 26 to 30 with a total volume of 100, then this is 5 price ticks. The 
volume for each price will be 20.
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Algorithm to Minimize CPU and Memory Use

[Link] - [Top]
When constructing the Volume at Price data while the chart data is loading, in the case of a Historical Daily chart 
or an Intraday chart with more than 100,000 bars in the chart, if there are more than 500 price levels in a chart bar, 
then the Volume at Price Multiplier for that bar will be internally increased to a higher increment to minimize the 
amount of processing and memory use.

Unless the number of prices per chart bar exceeds 4000, the Volume At Price Multiplier will be increased only to 
2.

The result of this algorithm will be missing price levels in the Volume Profiles displayed on the chart. The volume 
from these missing levels have been combined with nearby price levels.

Understand that this is necessary functionality to prevent excessive CPU and memory use which can occur with 
wide ranges of prices in chart bars.

Volume Profile Differences

[Link] - [Top]
If you notice differences with Volume Profiles, the Volume Value Area High and Low, the Point of Control, or the 
Volume Weighted Average Price for a specific period of time in a chart compared to another chart in Sierra Chart, 
another Sierra Chart user, or another program, then check the following details.

This information also applies to two seemingly identically configured Volume by Price studies within the same 
chart. 

1. If you have a Volume by Price study, on a Trading DOM, first set up the volume by Price study, on a 
standard chart with bars using the same Input settings and the same relevant Chart Settings. troubleshoot 
the issues you have with the Volume by Price study on a standard chart. Once that is resolved and you can 
begin to resolve the issue on the Trading DOM. Sierra Chart support will not troubleshoot a Volume by 
Price study on a Trading DOM.

2. Make sure the global Time Zone setting and also the time zone set on the chart if set specifically on the 
chart, match. For complete instructions, refer to Time Zone. 

3. Select Chart >> Chart Settings.
4. In the case of Intraday charts, check the Intraday chart Session Times to make certain they match the chart 

you are comparing to. Make sure New Bar at Session Start and the Weekend data settings match. 

These settings are also relevant in the case of a Trading DOM. When specifying the Start Time in the 
Volume by Price study settings, the Session Times in Chart Settings needs to span the full 24 hours 
(Example: Start Time: 00:00:00, End Time: 23:59:59). 

5. Make sure the Tick Size is correct for the symbol.
6. Make sure the Volume at Price Multiplier is set to 1. The only time where this should be a higher value 

than 1 is for Historical Daily, Weekly, Monthly charts.
7. In the case of Intraday charts, the chart bars must be based upon a fixed amount of time and must not be 

Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
Bars, at least when you want an exact match of volume profiles to other charts. 

Therefore, the Bar Period Type must be set to Days-Minutes-Seconds. The first chart bar for the Volume 
Profiles being compared, needs to have the exact same Start Time. The last chart bar for the Volume 
Profiles being compared, needs to have the exact same End Time.

8. Based upon the time period of the Volume Profiles, it is necessary to set either the Use Number of Days to 
Load >> Days to Load or Use Date Range >> From settings on the Main Settings tab of the Chart 
Settings window far enough back in time to load sufficient data that the Volume Profiles require. This is 
essential. 
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Depending upon the required amount of data needed for the Volume Profiles you may need to set the chart 
to a Continuous Futures Contract Chart. 

In the case where you are comparing Volume Profiles between the charts, these settings need to be set 
identically on the charts. 

9. Press OK to close the Chart Settings window.
10. Select Chart >> Go to Beginning of Chart and ensure the Date-Time of the first bar in the chart, matches 

between the charts you are comparing. This may not always be necessary but could be necessary. 

If they do not match between the charts being compared, then ensure the Chart >> Chart Settings >> Use 
Number of Days to Load >> Days to Load matches between the charts and reload each chart by going to 
the chart and selecting Chart >> Reload and Recalculate. 

And make sure that the Volume by Price Input Settings are not referencing dates earlier than the first Date-
Time in the chart. 

Select Chart >> Go to End of Chart to go to the end of the chart. 
11. To achieve the highest accuracy, there must be tick by tick data in the Intraday chart data file when using 

the Volume by Price study on Intraday charts. Refer to the Tick by Tick Data Configuration page for 
instructions. This is an essential step. You will need to re-download the historical data if necessary as the 
instructions explain.

12. In the case of a futures contract symbol, it has a limited life. A futures contract chart for a particular symbol 
will not go back very far in time. When you look at a futures contract chart back in time to a point where 
that particular delivery month and year was not the actively traded one, the bars will look incomplete (may 
look like dashes) and have low-volume. 

Therefore, for accurate Volume Profiles at those points in time, it is necessary that at every chart bar the 
particular futures contract symbol data being displayed is the one that was active at that time. To do this, set 
the chart to a Continuous Futures Contract chart.

13. It is essential that when using the Volume by Price study that the Chart >> Chart Settings >> Symbol >> 
Continuous Contract setting is not set to one of the Back Adjusted settings. This will result in 
inaccuracies. Only use the Back Adjusted settings if you know that is what you want!

14. Open the Study Settings window for the Volume by Price study you have on the chart. To do this refer to 
the Adding/Modifying Chart Studies section.

15. Set the Ticks Per Volume Bar Input with the Volume by Price study to 1, since this is what is needed for 
maximum accuracy.

16. Check the settings within the Volume by Price study which affect the starting Date-Time and the ending 
Date-Time of the Volume Profiles, to make sure they are set as you require. 

In the case of when the Volume Graph Period Type is set to Multiple Profiles Based on Fixed Time, then 
the time period of each profile is controlled by the Time Period Type for 'Fixed Time' and Time Period 
Length for 'Fixed Time' study Inputs. 

In this case the starting and ending times of the Volume Profiles are dependent upon the Session Times in 
Chart >> Chart Settings.

17. Go through all of the other Volume by Price study Input settings to make sure they are correct.
18. Press OK and OK to close the Study Settings and Chart Studies windows.
19. In the case of a Historical chart, it could be missing data which will cause inaccuracies and differences with 

Volume Profiles. Refer to the Missing Data section about this. The most rapid way to download the missing 
data is to select Edit >> Delete All Data and Download.

20. In the case of an Intraday chart, it could be missing data which will cause inaccuracies and differences with 
Volume Profiles. To see if there is any missing data, scroll through the chart bars and manually verify all of 
the data is there. 

To ensure you have all the data, you will need to delete and re-download the data by going to the Intraday 
chart and selecting Edit >> Delete All Data and Download from the menu. 
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However, this will not make a difference if you are using a substandard data feed. Unless you are using a 
known good data feed or one of the Real-Time Exchange Data Feeds Available from Sierra Chart, you 
might be using a substandard data feed, in which case all the re-downloading you do will not solve the 
problem. Sierra Chart works with many external Data and Trading services which provide data feeds that 
are not from Sierra Chart.

Basic Volume Profile Troubleshooting Procedures

[Link] - [Top]
Follow the general troubleshooting instructions below to resolve a problem you may be having with Volume 
Profiles from the Volume by Price study.

1. If the Volume Profile is not visible, then scroll through the chart across the time period it is for to see if it is 
visible. Refer to Scrolling the Chart.

2. Check all of the Volume by Price Input Settings and review the documentation for them to make sure you 
understand them, they are set correctly and you understand exactly how they work.

3. Look at each bar the Volume by Price study is based upon and make sure the data is present, correct and 
complete.

4. Before bringing an issue to Sierra Chart support, you must follow through the above steps because it is you 
the user who is in a much better position to determine the source of the problem than Sierra Chart Support 
is. 

We do not know exactly what you are doing, we do not know what you expect to see and why, we cannot 
see all of the chart data, we do not know the Chart Settings, we cannot interact with the chart you have set 
up and we do not know the Volume by Price Study Settings you are using.

How Volume by Price is Calculated for Historical Daily and Higher 
Timeframe Charts

[Link] - [Top]
When using the Volume by Price study on Historical Daily and higher timeframe charts (Weekly, Monthly, 
Yearly) opened with File >> Find Symbol >> Open Historical Chart, the accuracy of the Volume Profiles is 
significantly less than when using Intraday chart data.

The bars in a Historical Daily chart simply consist of Open, High, Low, Close, Volume values. These are known as 
Daily data record values. Higher timeframe charts (like Weekly, Monthly, Yearly) simply combine multiple Daily 
data record values to create higher time frames.

Therefore, the Volume at a price level within a Daily bar is simply the average volume per price based upon the 
price range of the Daily data and the Volume of that Daily data.

The average Volume at Price is calculated by dividing the Volume by the number of prices in the High to Low 
price range. The number of prices is based upon the Chart >> Chart Settings >> Tick Size multiplied by the 
Volume at Price Multiplier setting.

As you can tell, this is just an estimation which is significantly less accurate compared to an Intraday chart using 
tick by tick data. So the Point of Control and Value Area High and Low values will be different compared to what 
is obtained when using an Intraday chart. 

Based upon the above volume calculation method, if there is no volume at a particular price level it will not be 
displayed in the Volume Profiles for Historical charts. You will see missing horizontal volume bars in this case 
which actually makes sense because there simply is no volume at that price level. This is done for performance 
reasons.

If you want to have chart bars that are Daily and higher time frames, and also use the Volume by Price study, you 
need to use Intraday chart data instead. For instructions to do this, refer to Create Daily Bars with Custom Session 
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Times. 

Draw Volume Profile

[Link] - [Top]
This section documents how to manually draw a Volume by Price study on the chart by using the Draw Volume 
Profile tool.

This lets you interactively draw a Volume Profile on the chart which adds a Volume by Price study for each 
Volume Profile that you draw. You are able to interactively set the Starting Date-Time and the Ending Date-Time 
of the Volume Profile.

It is supported to interactively modify the Starting Date-Time and the Ending Date-Time of the drawn Volume 
Profile directly on the chart using this functionality. 

You cannot use the Draw Volume Profile tool with TPO Profile Charts. There is no support for this. 

Description

[Link] - [Top]
This drawing tool allows you to interactively insert a Volume by Price study for the highlighted time range.

In the case where you want Volume Profiles to repeat on the chart and have a specific time length per Volume 
Profile, you will need to directly add the Volume by Price study to the chart through Analysis >> Studies. In this 
particular case, refer to the Step By Step Instructions on this page.

In this case, do not use the Draw Volume Profile tool. This tool has a special application and that is to interactively 
apply a Volume by Price study that covers a very specific Date-Time range.

It needs to be understood, that when drawing a Volume Profile interactively, you are controlling the starting Date-
Time and the Ending Date-Time for the Volume Profile interactively. You are not controlling the High to Low 
range. That is completely dependent on the chart bars contained within the time range. 

Tool Usage

[Link] - [Top]
1. You will need to be on Sierra Chart service package 5 to use this feature. To change your Sierra Chart 

service package, select Help >> Account Control Panel on the menu. Click on the Set Service Package 
For Renewal link on the displayed webpage and follow the instructions to set the Usage Time Service 
Package to 5 (Advanced). After you change your service package, you will need to restart Sierra Chart.

2. To select this tool, select Tools >> Draw Volume Profile on the menu. For other methods to select this 
particular Drawing Tool, refer to Selecting Tools.

3. Left click on the chart with your Pointer at the bar where you want the Volume Profile to begin at. The 
Date-Time of that bar will be the starting time of the Volume Profile or the ending time if the second point 
is to the left of the first point.

4. Move the Pointer to where you want the Volume Profile to end at. As you move the Pointer around the 
chart, you will notice an enclosing rectangle being drawn indicating the bounds of the Volume Profile to be 
inserted. Left click the Pointer again to set the ending Date-Time of the Volume Profile. In a chart you can 
use the Right Side Fill Space and click at a point to end the Volume Profile in this fill space. The right side 
fill space is also known as the forward projection area. As new bars are added to the chart, they will be 
included in the Volume Profile that you drew if it ends in the forward projection area.

5. A Volume by Price study will be inserted that will cover the range between the two selected Date-Times. 

If the required Volume at Price data is not already loaded in the chart, the chart will be reloaded with that 
data. 

6. The images below show the enclosing rectangle while drawing a Volume Profile and inserted Volume by 
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Price study.
 

 
Step by Step Instructions to Configure the Draw Volume Profile Tool

[Link] - [Top]
The study Input settings for the inserted Volume by Price study drawn with the Draw Volume Profile tool, can be 
preconfigured. Follow the instructions below.

1. The very first step is to define a Study Collection which will be applied when the Draw Volume Profile 
tool is used.

2. Select Analysis >> Studies.
3. In the Studies to Graph list, select the Volume by Price study.
4. Press the Add button.
5. Press the Settings button.
6. On the Settings and Inputs tab set the Inputs as required. Refer to Volume by Price Input Settings.
7. The Volume Graph Period Type Input with the Volume by Price needs to be set to one of the following:

◦ From Start Date-Time to End Date-Time
◦ From Start Date-Time To End

8. It is recommended to use From Start Date-Time to End Date-Time. 

The Volume Graph Period Type Input with the Volume by Price study is limited to be either From Start 
Date-Time to End Date-Time or From Start Date-Time To End. 

9. For the purpose of the configuration, the Start Date, Start Time, End Date, and End Time Inputs are all 
overridden with the values from the drawn Volume Profile. 

So these do not need to be set. All other Input settings are taken as you have set them and will be saved in 
the Study Collection referenced by the Draw Volume Profile Tool configuration.

10. Select the Subgraphs tab and set the Colors and Styles as required. Refer to Color and Width Settings.
11. Press OK.
12. In the Save Studies As Study Collection >> Name box, type a name to give the Volume by Price 

configuration.
13. Press the Save Single button and confirm.
14. Press OK.
15. Select Global Settings >> Tool Configs >> Draw Volume Profile.
16. Select one of the Load >> TC1-TC24 configurations to save the configuration being defined as that 

particular number.
17. Select the name that you saved the Study Collection as above, in the Chart Study Collections list. 

If a valid Study Collection is specified, then the first Volume by Price study found in the Study Collection 
is used to set the settings of the inserted Volume by Price study.

18. Press OK. The configuration is now done at this point.
19. Select Tools >> Draw Volume Profile on the menu.
20. Select Tools >> Current Tool Config >> Config 1. The particular number you need to select will 

correspond to the TC1-TC24 configuration that you selected above.
21. Alternatively, instead of the prior two steps, you can configure a Control Bar button to select the Draw 

Volume Profile tool and a particular Tool Configuration number in a single step. 

For instructions, refer to Creating Control Bar Buttons which Select Drawing Tool and Drawing Tool 
Configuration in One Step.

22. Proceed to draw the Volume Profile as explained in the Tool Usage section.
23. For the full documentation for the Volume by Price study, refer to Introduction on this page.

Manually Drawn Volume Profiles That Automatically Extend to the Last Bar

[Link] - [Top]
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To have a manually drawn Volume Profile drawn with the Draw Volume Profile drawing tool, automatically 
extend to the end, follow the below instructions.

1. Add the Volume by Price study to the chart and open the Study Settings window for it. Refer to Adding/
Modifying Study Settings for instructions.

2. Set the Volume Graph Period Type Input to From Start Date Time to End.
3. Set the Ticks per Volume Bar input to 1.
4. Press OK.
5. In the Save Studies As Study Collection >> Name box, type a descriptive name for the Volume by Price 

study configuration that you will use.
6. Press the Save Single button.
7. Press OK.
8. Select Global Settings >> Tool Configs >> Draw Volume Profile.
9. Select the TC# 1-24 configuration that you want to set. For more information, refer to Drawing Tool 

Configuration.
10. In the Chart Study Collection list box, select the name of the Study Collection you saved above.
11. Press OK.
12. Select Tools >> Draw Volume Profile on the menu.
13. Select Tools >> Current Tool Config >> Config #. Choose configuration 1-24 depending upon which 

Tool Configuration (TC#) you set above.
14. Alternatively, instead of the prior two steps, you can configure a Control Bar button to select the Draw 

Volume Profile tool and a particular Tool Configuration number in a single step. For instructions, refer to 
Creating Control Bar Buttons which Select Drawing Tool and Drawing Tool Configuration in One Step.

15. Follow the Tool Usage instructions above.
Modifying Manually Drawn Volume Profile

[Link] - [Top]
An existing manually drawn Volume Profile can be modified. The beginning or ending Date-Time can be changed. 
As you modify a manually drawn Volume Profile, you will see the changes to the profile immediately displayed. 
Follow the below procedure to do this.

There are some unusual cases where a manually drawn Volume Profile will no longer be able to be interactively 
modified directly on the chart because the associated Chart Drawing for it has been lost. One scenario where this 
occurs is if you are modifying a Volume Profile drawing on the chart but do not finalize the modification and then 
close the Chartbook and save it. In this case the associated Chart Drawing will be lost preventing further 
modifications in this way.

1. Enable the Global Settings >> Tool Settings >> Enable Drawn Volume Profiles Selection option. Press 
OK.

2. Depending upon whether the Right Align Volume Bars study Input is set to Yes or No, the left edge or right 
edge of the Volume Profile may not be apparent as to its specific Date-Time location. To make it clear 
where the edges are which is necessary to easily adjust one side of the Volume Profile, it is recommended 
to set the Draw Profile Outlining Enclosing Bars Input for the Volume by Price study instance to Yes.

3. Select Tools >> Pointer or Chart Values.
4. Left click at or close to the base of the Volume Profile or on the opposite side of the base of the Volume 

Profile. The base will be on the left side, if Right Align Volume Bars is set to No. This will then cause the 
selection enclosing outline to be drawn. This is a different outline than is drawn by the Draw Profile 
Outlining Enclosing Bars Input. It is necessary to get this selection outline as the first step to start the 
process of adjusting the Volume Profile.

5. Once you can see the selection enclosing outline around the Volume Profile, then left click on the left side 
of the outline to adjust the left side of the Volume Profile, or on the right side of the outline to adjust the 
right side of the Volume Profile.

6. As you move the Pointer left or right, the Volume Profile will adjust itself. Left click again to set the edge 
into the new location.

Erasing Drawn Volume Profiles
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There are multiple ways to remove the Volume by Price study that has been inserted by using this tool.

1. Select Analysis >> Studies on the menu. Select the particular Volume by Price study in the Studies to 
Graph list. You can identify it by the displayed Date-Time range. Press the Remove button. Press OK to 
save the changes.

2. Right-click with your Pointer along the top Region Data Line of the chart. This is not the title bar, but 
rather where you see the symbol and chart values displayed at the top of the chart window. Select Remove 
from the displayed menu. Select a specific Volume by Price (VbP) study you want to remove from the 
menu list. You can identify it by the displayed Date-Time range.

3. Erase the Volume Profile Chart Drawing. Refer to Erasing Chart Drawings section. All of those methods 
also apply to erasing Volume Profile Chart Drawings.

Draw Volume Profile Tool Related Settings
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The following are global settings for Volume Profiles which are drawn with the Draw Volume Profile tool. These 
are set through Global Settings >> Tool Settings.

• Enable Drawn Volume Profile Selection: When this option is enabled, then this allows Volume Profiles 
which have been drawn with the Tools >> Draw Volume Profile drawing tool to be selected on the chart 
in the same way as any other Chart Drawing can be. The Volume Profiles can be erased, adjusted, or 
moved.

• Select Drawn Volume Profile by Outline Only: When this option is enabled, then a drawn Volume Profile 
in a chart can only be selected by the boundary near its outline rectangle. This makes it less likely to be able 
to be accidentally selected.

Drawing Tool Configuration
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To set a default configuration for the Draw Volume Profile tool, refer to Step by Step Instructions to Configure the 
Draw Volume Profile Tool.

Programmatically Accessing Volume at Price Data

[Link] - [Top]
Volume At Price Data

[Link] - [Top]
When developing custom studies/indicators or trading systems in Sierra Chart, the Volume at Price data for each 
bar at each price level can be accessed programmatically.

When using the Advanced Custom Study Interface and Language (ACSIL), use the sc.VolumeAtPriceForBars 
ACSIL interface structure member to access the Total Volume, Bid Volume, Ask Volume, and Number of Trades 
data at each price level for each chart bar.

When using one of the Spreadsheet studies, set the Output Volume at Price Data Input to Yes to output this data to 
a Spreadsheet.

Accessing Volume by Price Calculated Values
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There are numerous values that are calculated for Volume Profiles which can be displayed through the Chart 
Values Windows. For more information, refer to Viewing Volume Profile Text Information.

There is not programmatic access to any of these values other than the Value Area High (Subgraph 3 / SG3) and 
Value Area Low (Subgraph 4 / SG4) and Point of Control (Subgraph 2 / SG2) values.
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However, these Subgraphs are not set by the Volume by Price study when the study is used on a TPO Profile 
Chart unless the Set as Independent Volume Profile for TPO Chart Input is set to Yes.

The way to programmatically access these values when using ACSIL, is to reference the Volume by Price Study 
Subgraphs which contain those values. Refer to Using or Referencing Study/Indicator Data in an ACSIL Function.

When using the Draw Volume Profile tool, this will insert an instance of the Volume by Price study on the chart. 
This instance of the study can be referenced by using the Using or Referencing Study/Indicator Data in an ACSIL 
Function documented method. In this way you can access the study's Subgraphs for the Value Area High/Low and 
Point of Control values.

The Value Area High/Low and Point of Control values can also be accessed using the Spreadsheet Study. When 
the Volume by Price study is on a chart, the Sheet columns containing these Subgraphs will be outputted 
beginning at column AA or after.

The Value Area High/Low and Point of Control values can also be accessed using Simple Alerts on studies and 
charts. Refer to Study/Chart Alerts And Scanning. Value Area High is SG3, Value Area Low is SG4 and Point of 
Control is SG2.

Accessing Peak and Valley Lines Data

[Link] - [Top]
It is supported in ACSIL to access the Peak and Valley lines data. The function for this is 
sc.GetStudyPeakValleyLine.

Historical Market Depth Data

[Link] - [Top]
Somewhat related to this, is the ability to access historical market depth data. For more information, refer to 
c_ACSILDepthBars.

*Last modified Wednesday, 07th August, 2024.
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Overlay - Bar
This study overlays the main price graph from another already open source chart on to the chart this study is 
applied to (destination chart). The time period per bar of the source chart will be set to match the destination chart. 
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This is an older study and it is now recommended to use the newer Add Additional Symbol study instead.

If you want to overlay onto a chart, the main price graph or study from a different chart with a different time period 
per bar, then you will want to use the Study/Price Overlay study instead. 

If the chart you want to overlay is not already open, it can be opened through File >> Find Symbol.

Multiple Overlay studies can be added to a chart to overlay more than one main price graph on to a destination 
chart. This study allows you to view multiple symbols in one single chart. 

Scaling: By default, the Scale Range is set to Independent for this study. This allows the Overlay to be visible 
when overlaying on a graph with a completely different price range. 

If you are overlaying a graph on a chart with similar prices, the overlaid bars or line will not match the scale of the 
graph it is overlaid on. To make the graph line match, set the Scale for this study to Automatic. Refer to the Chart 
Scale and Scale Adjusting documentation for complete instructions for changing the scale.

The graph can be either a Bar or a Single Line. If you use the Bar version, the actual style is controlled with the 
study's Graph Draw Type setting in the Study Settings window for the study.

Scale Values: When overlaying a graph on another graph in the same Chart Region with differing values, you 
will need to use an Independent scale. You may also want to see the Values Scale numbers for the graph being 
overlaid. You are able to view these on the left side of the chart. To do this, select Chart >> Chart Settings >> 
Scale. Enable the Use Left Side Scale option.

Step-By-Step Instructions

1. For this study you will need 2 charts. Make sure you have open the chart that you wish to overlay on 
another chart. You can open it with File >> Find Symbol if it is not already open.

2. Open or go to the chart that you want to overlay the main price graph of another chart on. This must be in 
the same chartbook as the chart you will be overlaying from.

3. Add the Overlay (Bar or Single Line) study through Analysis >> Studies.
4. After adding the Overlay study, press the Settings button on the Chart Studies window to open the Study 

Settings window for the study if it is not already open.
5. Select the Settings and Inputs tab.
6. Set the Chart Number to Overlay Input to the chart that you wish to overlay. All of the open charts in the 

same chartbook will be listed. The main price graph of the chart will be overlaid onto the chart that this 
study is applied to.

7. Set the Chart Region to the chart region you wish to display the main price graph overlay in. If you want 
to overlay it over the main price graph of the chart, set this to 1. If you want to display it below the main 
price graph, then set the Chart Region to 2.

8. If you are using the Overlay (Bar) study, then select the Subgraphs tab. Set the Graph Draw Type to the 
type of price bar that you require.

Inputs

• Chart Number to Overlay: This is the primary Input for the study. This Input selects the particular chart 
that you want to overlay the main price graph from. The chart you are overlaying must be open. All open 
charts within the same Chartbook as the chart you are using this study on, will be listed.

• Input Data. This Input sets what data array to overlay. This Input is only available with the Overlay (Single 
Line) study.

• Multiplier.

*Last modified Wednesday, 28th September, 2022.
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Number of Trades
This study is for Intraday charts only. The Number of Trades study does not work with Historical Daily charts. For 
Historical Daily Charts, it will display Open Interest data. 

This study displays the number of trades per bar, if that data is available based upon the data feed being used. We 
denote the Number of Trades at Index \(t\) as \(N_t\). 

Inputs

• This study has no Inputs.

*Last modified Wednesday, 04th January, 2023.
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Description

[Link] - [Top]
This study calculates the difference between two charts. Refer to the Multiple Chart Studies instructions for the 
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steps to use this type of study. These two charts must be open at all times and be within the same Chartbook for 
this study to work properly.

The displayed graph can be either a Bar or Single Line. If you use the Bar version, the actual graph type is set 
through the Graph Draw Type setting on the Subgraphs tab of the Study Settings window for the study.

For every bar/column in this study, it references the corresponding bar/column in the chart being referenced 
(through the Chart 2 Number Input). This is the nearest matching Date-Time value in the chart being referenced 
compared to the Date-Time of the corresponding bar in the chart this study is on. So if there is no exact Date-Time 
match, then the nearest bar will be used instead.

The Single Line version of this study calculates the difference between the selected Input Data of the chart this 
study is applied to and the same Input Data element in the chart specified with the Chart 2 Number Input. For 
example, if the Input Data Input is set to Last, then it is the difference between the Last value of a bar in the chart 
that this study is applied to and the Last value of the corresponding bar in the specified chart.

The Bar version of the Difference study calculates the difference between the Open, High, Low, and Close values 
independently, for each bar in the chart the study is applied to and the corresponding bar in the chart being 
referenced which is specified by the Chart 2 Number Input. The difference between the Open to Open is 
calculated, High to High is calculated, Low to Low is calculated, and the Close to Close is calculated, all 
independently. 

The High and Low can change within a bar. The High will not always get higher and the Low will not always get 
lower. They are based upon the High and Low values between the two charts used in the calculation, respectively.

If the Open or the Close differences exceed the High or Low differences, then the High and/or Low are adjusted so 
that the Open or Close differences do not exceed them. For the greatest accuracy you may be interested in the High 
Accuracy Spread study configuration.

When either chart used in the calculation is updated, then the last column of the study and any new columns of the 
study in the chart are updated.

Inputs

[Link] - [Top]
• Chart 2 Number and Graph: Defines the Chart Number and Graph to be used as the second set of data to 

be subtracted from the main graph on which this study has been applied. 

In addition to the Main Price Graph, graphs that have been added to a chart using the Add Additional 
Symbol study are made available in the graph selection box. Note that symbols added with Add Additional 
Symbol are not available with the Difference (Line) study. 

In this case, first select the chart from the first list. The chart will be the very same chart that the Difference 
(Bar) study has been added to. Next select the Add Additional Symbol study from the second list. The 
Add Additional Symbol study will have a name which contains the symbol it is displaying. 

• Chart 1 Multiplier: Defines the multiplier value to be applied to the primary graph that is used for the 
difference calculation. By default this value is set to 1.

• Chart 2 Multiplier: Defines the multiplier value to be applied to the secondary graph that is use for the 
difference calculation. By default this value is set to 1.

• Chart 1 Addition: Defines an additive value to be applied to the primary graph prior to the subtraction. 
This allows the values to be move up or down by the amount entered into this input. By default this value is 
set to 0.

• Zero Output When Non Exact Date-Time Match: When this is set to Yes then if there is no matching 
data at the same date and time in both primary and secondary graphs, then there is no data displayed in the 
Difference study at that Date an Time. Otherwise, if this is set to No then the Difference study will use the 
nearest match for the data in the necessary graph an use that in the calculation.

• Use Latest Source Data for Last Bar: When the Zero Output When Non Exact Date-Time Match input 
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is set to No and this input is set to Yes then the latest bar that is available in Chart 2 is used for the 
comparison with the last bar in Chart 1.

• Zero Output When One Source Graph Has Zero Values: When this input is set to Yes and one of the 
source charts has a value of zero for its data point, then this study will not display any information for that 
bar. Note that this is different from missing data. In order to not display data when there is no data present 
for a particular time, use the Zero Output When Non Exact Date-Time Match input. 

*Last modified Monday, 11th December, 2023.
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Login Page - Create Account 
Home >> (Table of Contents) Communication Features >> Image Gallery

Sierra Chart - Image Gallery
This is the public chart image gallery. To share a chart image, select Edit >> Screen Images >> Upload Chart on 
the Sierra Chart menu to upload a chart. Select Help >> Account Management. Click on Manage Images. Locate 
the chart image among the images you have uploaded. Add a note to it if you wish. And click on Share Image in 
the Public Image Gallery. That's it!
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Image Uploaded on 2024-10-28 using SC version 2686 
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Image Uploaded on 2024-09-06 using SC version 2671 

Note: Mostly same as my previous chart below, with bar volume profiles added and cleaned up a bit. 
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Image Uploaded on 2024-09-02 using SC version 2671 

Note: Just another footprint chart with volume deltas, POC's, and BB's. 
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Image Uploaded on 2024-06-26 using SC version 2645 
by This is not supported 
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by FinalDevil 

Note: Main trading desk 
View Image | View Image with the note 

 
Image Uploaded on 2022-11-01 using SC version 2448 
by FinalDevil 

Note: Execution chart 
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This is the public chart image gallery. To share a chart image, select Edit >> Screen Images >> Upload Chart on 
the Sierra Chart menu to upload a chart. Select Help >> Account Management. Click on Manage Images. Locate 
the chart image among the images you have uploaded. Add a note to it if you wish. And click on Share Image in 
the Public Image Gallery. That's it!
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Sierra Chart - Image Gallery
This is the public chart image gallery. To share a chart image, select Edit >> Screen Images >> Upload Chart on 
the Sierra Chart menu to upload a chart. Select Help >> Account Management. Click on Manage Images. Locate 
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Sierra Chart - Image Gallery
This is the public chart image gallery. To share a chart image, select Edit >> Screen Images >> Upload Chart on 
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Sierra Chart - Image Gallery
This is the public chart image gallery. To share a chart image, select Edit >> Screen Images >> Upload Chart on 
the Sierra Chart menu to upload a chart. Select Help >> Account Management. Click on Manage Images. Locate 
the chart image among the images you have uploaded. Add a note to it if you wish. And click on Share Image in 
the Public Image Gallery. That's it!
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Note: The leftmost chart is a 30-minute chart, below a 30-minute Volume Profile. The middle chart is a 20000-
something volume bar chart, the right one a 8000-something volume bar chart. Both charts have the bid vs. ask 
volume study added. Below them is a quote board with some adjustements, not quite the standard fields. There is a 
plethora of other charts, but they are not used very often. 
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Note: professional money at work with lovly precision. approaching price level, beginning distribution to the 
dumb money, begin move, come back to test price level of max vol during distribution period (1hr, 1ay, 2 days, a 
week...) and then take off. 
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Image Uploaded on 2009-07-23 using SC version 462 
by staylor 

Note: The leftmost chart is a 30-minute chart, below a 30-minute Volume Profile. The middle chart is a 20000-
something volume bar chart, the right one a 8000-something volume bar chart. Both charts have the bid vs. ask 
volume study added. Below them is a quote board with some adjustements, not quite the standard fields. There is a 
plethora of other charts, but they are not used very often. 
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Image Uploaded on 2009-07-20 using SC version 470 

Note: YM - 3 Min with Heikin Ashi Bars, KUMO Cloud, Moving Average, Daily Pivots and Proprietary 
Oscillator in the bottom panel. 
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Note: ES 4181Vol Heikin-Ashi 13MA-Adaptive 56MA-Simple Slow Stoch 
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Note: ES 10946Vol with Murray Math and Auto Trend Lines 
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Image Uploaded on 2009-01-10 using SC version 371 

Note: professional money at work with lovly precision. approaching price level, beginning distribution to the 
dumb money, begin move, come back to test price level of max vol during distribution period (1hr, 1ay, 2 days, a 
week...) and then take off. 
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Note: this image showe the market profile lines on the 2 min graph 
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Note: This image shows volume graph 
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Note: This image shows the net volume 

https://www.sierrachart.com/image.php?Image=1248337124_46_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1248337124_46_UploadImage.png
https://www.sierrachart.com/image.php?Image=1248337124_46_UploadImage.png
https://www.sierrachart.com/image.php?Image=1248067282_82_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1248067282_82_UploadImage.png
https://www.sierrachart.com/image.php?Image=1248067282_82_UploadImage.png
https://www.sierrachart.com/image.php?Image=1247992020_26_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1247992020_26_UploadImage.png
https://www.sierrachart.com/image.php?Image=1247992020_26_UploadImage.png
https://www.sierrachart.com/image.php?Image=1247978493_58_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1247978493_58_UploadImage.png
https://www.sierrachart.com/image.php?Image=1247978493_58_UploadImage.png
https://www.sierrachart.com/image.php?Image=1242825854_50_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1242825854_50_UploadImage.png
https://www.sierrachart.com/image.php?Image=1242825854_50_UploadImage.png
https://www.sierrachart.com/image.php?Image=1231578484_44_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1231578484_44_UploadImage.png
https://www.sierrachart.com/image.php?Image=1231578484_44_UploadImage.png
https://www.sierrachart.com/image.php?Image=1230082367_36_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1230082367_36_UploadImage.png
https://www.sierrachart.com/image.php?Image=1230082367_36_UploadImage.png
https://www.sierrachart.com/image.php?Image=1230081867_43_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1230081867_43_UploadImage.png
https://www.sierrachart.com/image.php?Image=1230081867_43_UploadImage.png
https://www.sierrachart.com/image.php?Image=1230081840_45_UploadImage.png
https://www.sierrachart.com/image.php?folder=upload2&Image=1230081840_45_UploadImage.png
https://www.sierrachart.com/image.php?Image=1230081840_45_UploadImage.png


View Image | View Image with the note 

 
Image Uploaded on 2009-07-23 using SC version 462 
by staylor 

Note: The leftmost chart is a 30-minute chart, below a 30-minute Volume Profile. The middle chart is a 20000-
something volume bar chart, the right one a 8000-something volume bar chart. Both charts have the bid vs. ask 
volume study added. Below them is a quote board with some adjustements, not quite the standard fields. There is a 
plethora of other charts, but they are not used very often. 
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Note: YM - 3 Min with Heikin Ashi Bars, KUMO Cloud, Moving Average, Daily Pivots and Proprietary 
Oscillator in the bottom panel. 
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Note: professional money at work with lovly precision. approaching price level, beginning distribution to the 
dumb money, begin move, come back to test price level of max vol during distribution period (1hr, 1ay, 2 days, a 
week...) and then take off. 
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Note: This image shows volume graph 
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Note: This image shows the net volume 
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Sierra Chart - Image Gallery
This is the public chart image gallery. To share a chart image, select Edit >> Screen Images >> Upload Chart on 
the Sierra Chart menu to upload a chart. Select Help >> Account Management. Click on Manage Images. Locate 
the chart image among the images you have uploaded. Add a note to it if you wish. And click on Share Image in 
the Public Image Gallery. That's it!
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Study Overlay - OHLC (Open, High, Low, Close)
The Study Overlay - OHLC study overlays a study Line/Subgraph from another chart (normally a shorter 
duration bar period) onto the chart this study is applied to (usually a longer duration bar period compared to the 
source chart). It displays it as an OHLC (Open, High, Low, Close) bar. 

For example, if you overlay a study line from a 1 minute chart onto a 5 minute chart, then each column for this 
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study in the 5 minute chart will show the Open, High, Low, Close values for the study line from the 1 minute 
periods during the same 5 minute period. 

This is useful to be able to create OHLC bars for a study to see its range of values during a longer duration bar by 
referencing the study Line/Subgraph on shorter duration bars. For the greatest accuracy the shorter duration bars 
could set to a low value like 5 seconds per bar or even less as required.

Therefore, this study requires two charts. To open the other chart, refer to Opening Charts. To reference the other 
chart, use the Chart, Study, Subgraph Reference InputWith this Study Overlay - OHLC study.

To be able to view the High and Low values for a study based upon a higher timeframe per bar but the study is 
added to and is calculated on a shorter timeframe per bar chart, it is necessary to adjust the Length Inputs of the 
study on the shorter timeframe per bar chart. The study will need to have its Length Inputs increased by the 
amount which is equal to the higher timeframe divided by the shorter timeframe. 

For example, if the study is applied to and being calculated on a 1 second chart and it is overlaid on a 1 minute 
chart, then you will need to increase the Length Inputs by 60 times. This is imperfect, but it does give some 
approximation.

One possible use of this study is to create High Accuracy Spread charts.

This study can also be used to overlay a main price graph from one chart on to another chart. To do this, the Study 
setting in the Chart, Study, Subgraph Reference Input needs to be set to <Main Price Graph>. In this particular 
case, you most likely will want to set the Subgraph to overlay the Last. And the main price graph should be on a 
chart which has a shorter timeframe bar compared to the chart this study is on.

Copying Results of Color Bar Based on Alert Condition From Chart Bars with Shorter Time Frame to 
Chart Bars with Higher Timeframe

The Study Overlay - OHLC study has another useful purpose and that is to copy the results of the Color Bar 
Based on Alert Condition study when used on chart bars of a shorter time frame to chart bars of a higher 
timeframe. 

Therefore, if any of the chart bars from the shorter timeframe bars, are colored by the study and therefore the study 
at that bar column is returning TRUE, then one or more of those TRUE results will be copied to the corresponding 
destination bar column of a higher time frame per bar chart without missing any of these TRUE conditions.

When using Study Overlay - OHLC for this purpose, set the Use Zero Values from Source Study Input to No 
and set Draw Zero Values Input to No.

Inputs

• Chart, Study, Subgraph Reference: This Input specifies the particular Chart, Study on that Chart, and 
Subgraph within that Study to reference and to create the Open, High, Low, Close bars from. It is the 
selected Subgraph which is used in the calculation. 

The chart being referenced must be open and within the same Chartbook. First select the Chart. 

After selecting the Chart, select the Study. After selecting the Study, select the particular Subgraph within 
that study to reference. 

• Use Zero Values from Source Study: When this Input is set to No, then zero values from the referenced 
source Study Subgraph with a value of zero will be ignored and will not copy to the destination OHLC 
bars. However, still one or more of the Open, High, Low, Close values for an output bar could be zero 
because it had to be initialized to 0.

• Multiplier: The values of the Study Subgraph are multiplied by this number.
• Draw Zero Values: When this Input is set to No, the Open of a bar will not be drawn if the value is 0. The 

High and Low of a bar will not be drawn if one of them is 0. And the Close of the bar will not be drawn if it 
is 0. In the case when this Input is set to Yes, these values will all be drawn.
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• Use Standard OHLC Subgraphs from Source Study: When this Input is set to Yes, if the Source Chart 
and Study has standard Open, High, Low, and Last Subgraphs, then those Subgraphs will be used to 
determine the Open, High, Low, and Last (respectively) of the bars for this study. If this Input is set to Yes 
and the source chart does not have an Open, High, Low, and Last Subgraphs, then an error will be placed 
in the Message Log stating that Study references a Study Subgraph that does not exist. 

When this Input is set to No then only the single Subgraph referred to in the Chart, Study, Subgraph 
Reference Input will be used to determine the Open, High, Low, and Last for this study. 

*Last modified Monday, 03rd October, 2022.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Creating New Sierra Chart Account

[Link] - [Top]
This video shows how to create a new Sierra Chart account which is necessary to begin to use Sierra Chart.

Your browser does not support embedded videos.
Download Video: Creating New Sierra Chart Account

Download Video (Mirror): Creating New Sierra Chart Account

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
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• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Activating Service Package and Making a Payment

[Link] - [Top]
This video shows how to activate a Service Package and make a Payment.

Your browser does not support embedded videos.
Download Video: Activating Service Package and Making a Payment
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Download Video (Mirror): Activating Service Package and Making a Payment
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
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Introduction
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This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.
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Sierra Chart Basic Usage

[Link] - [Top]
This video shows how to use Sierra Chart basic functionality.

Your browser does not support embedded videos.
Download Video: Sierra Chart Basic Usage

Download Video (Mirror): Sierra Chart Basic Usage

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Sierra Chart Trading Interface

[Link] - [Top]
This video shows examples for how to place and manage trades with the Chart and Trading DOM.

Your browser does not support embedded videos.
Download Video: Sierra Chart Trading Interface

Download Video (Mirror): Sierra Chart Trading Interface
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Volume By Price

[Link] - [Top]
This is an introductory video to the Volume by Price study in Sierra Chart.
Documentation Link: Volume by Price.

Your browser does not support embedded videos.
Download Video: Volume By Price

Download Video (Mirror): Volume By Price

Video List
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
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• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Denali Exchange Data Feed

[Link] - [Top]
This is an introductory video to the Denali Data Feed provided by Sierra Chart.
Documentation Link: Denali Exchange Data Feed.

Your browser does not support embedded videos.
Download Video: Denali Exchange Data Feed

Download Video (Mirror): Denali Exchange Data Feed

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
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• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

High-quality US Stock Data Available through Sierra Chart with 
Market Depth and MBO-TotalView

[Link] - [Top]

Your browser does not support embedded videos.
Download Video: High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-
TotalView

Download Video (Mirror): High-quality US Stock Data Available through Sierra Chart with Market Depth and 
MBO-TotalView
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Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.
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This video shows usage examples of Sierra Chart settings windows.

Your browser does not support embedded videos.
Download Video: Settings Windows Interface

Download Video (Mirror): Settings Windows Interface

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.
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This video goes over how to search for settings in Sierra Chart.

Your browser does not support embedded videos.
Download Video: How to Search for Settings In Sierra Chart

Download Video (Mirror): How to Search for Settings In Sierra Chart
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• Server Side User Profit/Loss Management
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This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

How to use Numbers Bars in Sierra Chart
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This video shows how to use the Numbers Bars study in Sierra Chart.

Your browser does not support embedded videos.
Download Video: How to use Numbers Bars in Sierra Chart

Download Video (Mirror): How to use Numbers Bars in Sierra Chart
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Sierra Chart Chat Window

[Link] - [Top]
This video demonstrates the basics of the new chat window in Sierra Chart.

Your browser does not support embedded videos.
Download Video: Sierra Chart Chat Window

Download Video (Mirror): Sierra Chart Chat Window
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
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• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Sierra Chart Market By Order Data

[Link] - [Top]
This video provides information about the Sierra Chart Market By Order feature. This data is limited to Service 
Package 12.

Your browser does not support embedded videos.
Download Video: Sierra Chart Market By Order Data

Download Video (Mirror): Sierra Chart Market By Order Data

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
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• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Trade Tagging in Sierra Chart

[Link] - [Top]
This video shows how to use the Note Field in the Sierra Chart Trade Activity Log. This field is also accessible to 
view and filter by, using ACSIL.

Your browser does not support embedded videos.
Download Video: Trade Tagging in Sierra Chart
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
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• Sierra Chart Potential Trading Issues and Solutions Part 3
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• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
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Introduction
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This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.
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Sierra Chart Potential Trading Issues and Solutions Part 1
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This video goes over unexpected market activity and the benefits of server-side bracket orders with the Teton 
Order Routing Service. (Part 1)

Your browser does not support embedded videos.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Sierra Chart Potential Trading Issues and Solutions Part 2

[Link] - [Top]
This video goes over unexpected market activity and the benefits of server-side bracket orders with the Teton 
Order Routing Service. (Part 2)

Your browser does not support embedded videos.
Download Video: Sierra Chart Potential Trading Issues and Solutions Part 2

Download Video (Mirror): Sierra Chart Potential Trading Issues and Solutions Part 2

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Sierra Chart Potential Trading Issues and Solutions Part 3

[Link] - [Top]
This video goes over unexpected market activity and the benefits of server-side bracket orders with the Teton 
Order Routing Service. (Part 3)

Your browser does not support embedded videos.
Download Video: Sierra Chart Potential Trading Issues and Solutions Part 3

Download Video (Mirror): Sierra Chart Potential Trading Issues and Solutions Part 3
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
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• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Determining the Origin of Orders in Sierra Chart

[Link] - [Top]
Refer to the documentation here: Viewing Historical Trade Activity
Determining the Origin of a New/Modified Order.

Your browser does not support embedded videos.
Download Video: Determining the Origin of Orders in Sierra Chart

Download Video (Mirror): Determining the Origin of Orders in Sierra Chart
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• Settings Windows Interface
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Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Sierra Chart Simulated Futures Trading Service

[Link] - [Top]
This video gives a basic demonstration of how to set up a trade account and futures margins with the Simulated 
Futures Trading Service.

Your browser does not support embedded videos.
Download Video: Sierra Chart Simulated Futures Trading Service

Download Video (Mirror): Sierra Chart Simulated Futures Trading Service
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
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Introduction
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This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
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VLC video player or any video player which can play MP4 files.

Server Side User Profit/Loss Management

[Link] - [Top]
This video demonstrates the usage of User Profit/Loss Management functionality in Sierra Chart. This feature is 
supported with Teton Order Routing Service for live trading and Simulated Futures Trading Service for simulated 
trading.

Your browser does not support embedded videos.
Download Video: Server Side User Profit/Loss Management

Download Video (Mirror): Server Side User Profit/Loss Management
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• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
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• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
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• Sierra Chart US Equities Consolidated Tape Data Feed
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• Introduction
• Video List

Introduction

[Link] - [Top]
This page contains links to various videos for Sierra Chart.

These videos will play within Chrome, Internet Explorer, Firefox, Brave, Opera. They do not display within Pale 
Moon at this time. However, you can download them, using the link below each video, and play them with the 
VLC video player or any video player which can play MP4 files.

Sierra Chart US Equities Consolidated Tape Data Feed

[Link] - [Top]
This video shows basic usage of the US Equities Consolidated Tape Data Feed in Sierra Chart.

Your browser does not support embedded videos.
Download Video: Sierra Chart US Equities Consolidated Tape Data Feed

Download Video (Mirror): Sierra Chart US Equities Consolidated Tape Data Feed

Video List

[Link] - [Top]
• Creating New Sierra Chart Account
• Activating Service Package and Making a Payment
• Sierra Chart Basic Usage
• Sierra Chart Trading Interface
• Volume By Price
• Denali Exchange Data Feed
• High-quality US Stock Data Available through Sierra Chart with Market Depth and MBO-TotalView
• Settings Windows Interface
• How to Search for Settings In Sierra Chart
• How to use Numbers Bars in Sierra Chart
• Sierra Chart Chat Window
• Sierra Chart Market By Order Data
• Trade Tagging in Sierra Chart
• Sierra Chart Potential Trading Issues and Solutions Part 1
• Sierra Chart Potential Trading Issues and Solutions Part 2
• Sierra Chart Potential Trading Issues and Solutions Part 3
• Determining the Origin of Orders in Sierra Chart
• Sierra Chart Simulated Futures Trading Service
• Sierra Chart Spread Order Entry Study
• Server Side User Profit/Loss Management
• Sierra Chart US Equities Consolidated Tape Data Feed

*Last modified Tuesday, 19th November, 2024.
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◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home

Sierra Chart Account Support
• Lost Password
• Contact Account Support
• Emergency Account Activation
• Your Usage Time Ending Date

Lost Password

[Link] - [Top]
If you lost your password, then go to the Account Password Reset page.

Contact Account Support

[Link] - [Top]
If you still have trouble logging into the software, need help with making a payment, have a billing question, need 
help with an error message about your software service package, or have another nontechnical question about your 
account, then fill out an Account Support Ticket.

Emergency Account Activation
[Link] - [Top]
If you are a trial user and your trial has ended, or you have been a paid user and your usage time has ended, and 
you need immediate access to your prior software service level, then login to the Account Management page on the 
website for your account by selecting Help >> Add Usage Credit on the Sierra Chart menu. You can then click on 
the Emergency Account Activation link to activate your account temporarily.

Your Usage Time Ending Date

[Link] - [Top]
To find your usage time ending date select Help >> Account Control Panel on the menu. The displayed webpage 
will show your ending date and package.

If your usage time has ended, then Sierra Chart will clearly tell you this on login. If you have some other problem 
with Sierra Chart, then it is not because your usage time has ended.

*Last modified Wednesday, 22nd February, 2023.
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Introduction

[Link] - [Top]
• Sierra Chart supports the Data and Trading services listed below on this page. Some services are provided 

by Sierra Chart and are included with the available Service Packages. Some services are an extra cost. 
Some Services are separate external services which require separate payment to an external entity or 
require a Trading account. 

• Sierra Chart supports services that provide market data only. These are known as Data services. And Sierra 
Chart supports services that provide market Data and Trading (brokerage) functionality. These are known 
as Trading services. If the service provides both market Data and Trading services, it is referred to as a 
Trading service in the documentation. The links in the list below are to the service specific pages that 
explain each of the supported Data and Trading services and provides set up instructions for them.

• Be aware that the amount of historical data you can access, the type of available data, the completeness of 
data, accuracy of data, and timeliness of data are all very much affected by the Data or Trading service you 
use. Sierra Chart is very well engineered software. However, your charts in some ways will only be as good 
as the Data or Trading service you are using. Delays and missing data are not a function of our software, 
but of your Internet connection and the service you are using. We support many excellent and reliable 
services including Sierra Chart provided services. 

• The externally supported services below are separate entities with their own support to assist you with 
connectivity problems. Our ability to help with connectivity to those services is limited. We will always do 
our best to help you. However, you may need to contact the service you are connecting to, if it is not 
provided by us, for assistance to make the connection if it fails. 

• It also should be understood that there is a distinction between Trading/Broker services which provide their 
own trading technology infrastructure and those independent providers of trading technology infrastructure 
which they themselves are not actual brokers or clearing firms. Among the Trading services in the list 
below, they are not necessarily brokers or clearing firms. They may provide only trading technology 
infrastructure and they work with multiple brokers and clearing firms. 

Supported Services
[Link] - [Top]
Sierra Chart is integrated with the following services. These are the preferred Data and Trade services to use with 
Sierra Chart.

Sierra Chart
Real Time and Historical Forex and CFD 

Data Service

Sierra Chart Real Time and Historical Forex and CFD 
Data Service

• Symbols

Delayed Exchange Data Feed

Delayed Exchange Data Feed

• Provides streaming delayed and historical data 
and full market depth for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads.

Denali Exchange Data Feed

Denali Exchange Data Feed

• Provides real-time data, historical data, full 
market depth data, and market by order data for 
the CME, CBOT, NYMEX, COMEX, EUREX, 
CFE, NASDAQ, NYSE, AMEX exchanges.

• Exchange fees an extra cost.

Sierra Chart
Historical Daily and Intraday Data Service

Sierra Chart Historical Data

• Symbols

Sierra Chart Market Statistics
Sierra Chart Market Statistics

• Symbols Page

Simulated Trading Service

Simulated Trading Service

• Provides server-based Simulated Trading Service 
for futures, Forex and crypto currencies complete 
with market data for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads. Market 
data is also provided for Forex and crypto 
currencies. 

This differs from the internal Trade Simulation 
Mode where the simulation is on a remote server 
with this service and therefore all trading activity 
is reliably maintained for the generation of trading 
results, history and statistics. 

Sierra Chart Teton Futures Order Routing

Sierra Chart Teton Futures Order Routing

• Trading account is required with a supported 
broker or clearing firm.

• The Denali Exchange Data Feed is required for 
real-time data. Otherwise, market data is delayed.

Cryptocurrency Data Services
Cryptocurrency Data Services

•

 
Interactive Brokers Trading Service

• External Trading service.
• IB Symbol Formats and Common Symbols.

 
Open Specification Data and Trading Communication 
Protocol

•

Non-Integrated Text/ASCII Data
Non-Integrated Text/ASCII Data

•
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Sierra Chart
Real Time and Historical Forex and CFD 

Data Service

Sierra Chart Real Time and Historical Forex and CFD 
Data Service

• Symbols

Delayed Exchange Data Feed

Delayed Exchange Data Feed

• Provides streaming delayed and historical data 
and full market depth for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads.

Denali Exchange Data Feed

Denali Exchange Data Feed

• Provides real-time data, historical data, full 
market depth data, and market by order data for 
the CME, CBOT, NYMEX, COMEX, EUREX, 
CFE, NASDAQ, NYSE, AMEX exchanges.

• Exchange fees an extra cost.

Sierra Chart
Historical Daily and Intraday Data Service

Sierra Chart Historical Data

• Symbols

Sierra Chart Market Statistics
Sierra Chart Market Statistics

• Symbols Page

Simulated Trading Service

Simulated Trading Service

• Provides server-based Simulated Trading Service 
for futures, Forex and crypto currencies complete 
with market data for CME, CBOT, NYMEX, 
COMEX futures, options, and spreads. Market 
data is also provided for Forex and crypto 
currencies. 

This differs from the internal Trade Simulation 
Mode where the simulation is on a remote server 
with this service and therefore all trading activity 
is reliably maintained for the generation of trading 
results, history and statistics. 

Sierra Chart Teton Futures Order Routing

Sierra Chart Teton Futures Order Routing

• Trading account is required with a supported 
broker or clearing firm.

• The Denali Exchange Data Feed is required for 
real-time data. Otherwise, market data is delayed.

Cryptocurrency Data Services
Cryptocurrency Data Services

•

 
Interactive Brokers Trading Service

• External Trading service.
• IB Symbol Formats and Common Symbols.

 
Open Specification Data and Trading Communication 
Protocol

•

Non-Integrated Text/ASCII Data
Non-Integrated Text/ASCII Data

•

Is Historical and Real-time Futures Data Included?
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[Link] - [Top]
Refer to the Is Historical and Real-time Futures Data Included? documentation.

Alternative to Futures Data

[Link] - [Top]
Refer to the Alternative to Futures Data documentation.

*Last modified Wednesday, 10th May, 2023.
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◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Account Control Panel / Purchase Services >> Retrieve Account 

Retrieve Account
Retrieve Account

Enter Email Address
Email Address: 
If you are having difficulty retrieving your account information, then contact us at support@sierrachart.com.
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Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Countdown Timer

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Countdown Timer
The Countdown Timer study displays an advanced bar countdown timer on a chart. This study indicates the 
remaining time for the last bar in the chart. This study is highly configurable through the many provided study 
Inputs.

In the Study Settings window for the Countdown Timer study, on the Subgraphs tab, the Font Size of the 
Countdown Timer text is controlled through the Size setting of the Countdown (SG1) Subgraph. 
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The foreground color of the countdown text is controlled with the Subgraph Primary color. The background color 
is controlled with the Subgraph Secondary color.

Displaying Continuous Time Countdown: When the Countdown Timer study is used on a chart with time 
specific bars (Example: 5 minutes per bar), the remaining time will only advance when trades occur. To overcome 
this, set the Display Continuous Time Countdown Based on Real-Time Clock Input to Yes. Although when setting 
this Input to Yes, it will not give an accurate result if your computer's clock is not set accurately and will increase 
CPU usage.

The Countdown Timer can be displayed in any chart region by changing the Chart Region setting in the Study 
Settings window to the Chart Region you want it displayed in. However, when you set it to a Chart Region other 
than Chart Region 1, you need to be certain you have properly set the Vertical Position Value Input to the value 
you want the Countdown Timer displayed at in the Chart Region where it is displayed. Otherwise, it will not 
display.

The Countdown Timer is not supported on Reversal, Renko, Delta Volume, Point and Figure chart bars. In these 
cases, 0 will be displayed by the study. 

Moving Countdown Timer

[Link] - [Top]
Once the Countdown Timer is added to a chart, it can be moved anywhere on the chart by right clicking on it and 
selecting Move Drawing. If this command is not displayed, then add it to the Chart Drawing Shortcut menu. Refer 
to Customizing Chart Drawing Shortcut Menu.

After right clicking on the Countdown Timer text and selecting Move Drawing, move your Pointer to the new 
location. As you move your Pointer, the Countdown Timer text will move with it. Left click to set the Countdown 
Timer text into place.

Alternatively, if the option Support Left Click to Select Chart Drawings is enabled on the Global Settings >> 
Tool Settings window, then it is possible to Left-Click on the Countdown Timer and Left-Click and hold while 
dragging the Countdown Timer to the new location.

After the Countdown Timer is initially added, modifying the Inputs Initial Horizontal Position From Left and 
Initial Vertical Position From Bottom will no longer move the Countdown Timer. You need to use Move 
Drawing as explained in this subsection.

Inaccurate Countdown Time Value or Amount Remaining | Countdown Time Not Changing

[Link] - [Top]
When the Display Continuous Time Countdown Based on Real-Time Clock Input is set to Yes, and the 
remaining time is clearly inaccurate based upon the timeframe of the chart bars and the last trade time of the last 
bar in the chart, then the problem is that the computers Date and Time is not set accurately, or the data feed 
timestamps for the symbol are incorrect, or the data feed for the symbol is lagging.

If the computer's Date and Time is not set accurately relative to the data feed, you can also see a negative time 
remaining. 

Refer to Incorrect Date and/or Time Display to set your computer's clock accurately.

Another problem you can see when using the Countdown Timer on Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars, is that it goes negative. In this case you need to set 
Sierra_Chart for a Tick by Tick Data Configuration to resolve this. 

If the timestamps for the symbol from the data feed are incorrect in some way or the data feed for the symbol is 
lagging, then you must set the Display Continuous Time Countdown Based on Real-Time Clock Input To No. 
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This must be done. There simply is no other solution. 

Countdown Timer on TPO Profile Charts

[Link] - [Top]
The Countdown timer study can be used on charts that use the TPO Profile Chart study.

The Countdown Timer will display the remaining time from the start of the current subperiod within the most 
recent TPO Profile until it completes.

The Display Continuous Time Countdown Based on Real-Time Clock Input does not apply and should be set to 
No when the Countdown Timer study is used on a TPO Profile Chart. Effective with version 1644, this Input is 
always interpreted to be No, no matter what the setting is.

Inputs

[Link] - [Top]
• Initial Horizontal Position From Left: This Input specifies the initial relative position from the left side of 

the chart that the countdown timer will appear at. The value can be from 1 to 150. 

This Input only controls the initial position of the Countdown Timer upon first adding the study to the chart. 
After that it is ignored. To later move the Countdown Timer, you need to follow the instructions in Moving 
Countdown Timer.

• Initial Vertical Position From Bottom: This Input specifies the initial relative position from the bottom of 
the Chart Region that the countdown timer will appear at. The value can be from 1 to 100. 1 is at the 
bottom of the region and 100 as at the top of the region. 

This Input only controls the initial position of the Countdown Timer upon first adding the study to the chart. 
After that it is ignored. To later move the Countdown Timer, you need to follow the instructions in Moving 
Countdown Timer. 

• Display Value Only: When this Input is set to Yes, then the countdown timer value will be is displayed as 
a value only without any descriptive prefix. In the case of when the chart bars are based upon a fixed 
amount of time, the remaining time is always displayed in Seconds when this Input is set to Yes. 

When this Input is set to Yes, it is possible to use an Alert Condition Formula with the Countdown Timer 
study. The countdown time value is outputted to the last Subgraph 1 element for the study. For example, if 
you want to be alerted when 10 seconds remains on a bar and the chart bars are set to a fixed amount of 
time, then enter this formula = SG1 <= 10 in the Alerts >> Alert Condition box on the Study Settings 
window. 

Additionally, when this Input is set to Yes, the Countdown Timer value will be outputted to a Sheet when 
using the Spreadsheet Study. The value will be in the first Subgraph for the Countdown Timer study on the 
Sheet at row 3. And the Countdown Timer value will be outputted to the Chart Values windows. 

• Display Continuous Time Countdown Based on Real-Time Clock: When this Input is set to Yes and the 
chart bars are based on a time specific period (not Number of Trades, Volume, Range, Reversal, Renko, 
Delta Volume, Price Change, Point and Figure Bars), then the Countdown Timer will display the remaining 
time for the bar up to the current second even if there is no trading activity. 

In addition to real-time chart updating, this setting when set to Yes also applies during chart replays. 
However, if the replay is at a higher speed it may not always be completely precise. 

Note: In the case of real-time chart updating, this setting requires that your computer's clock to be set 100% 
accurately and that the trades received from the connected Data or Trading service are accurately 
timestamped. Otherwise, the displayed remaining time will not be accurate. 

Therefore, it is not necessarily a good option to use. For example, your computer's clock may be correct, 
but the time stamping from the Data or Trading service differs and you can still have an accuracy issue, 
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assuming the external service is being used for trade time stamping. 

For information about synchronizing your computer's clock to an Internet time server for high accuracy, 
refer to help topic 38. 

When this Input is set to Yes, it will cause continuous redraws of the chart window until a bar completes. 
Therefore, it will result in increased CPU usage. Therefore, use it only when necessary and only on a few 
charts. It is not a good idea to use it on many charts because otherwise you may substantially increase the 
CPU load. 

When this Input is set to Yes, when a chart bar completes, this timer will go to 0. Only when a new bar 
begins will the timer begin again.

• Display Remaining Range In Ticks: When this Input is set to Yes and it is a Range bar chart, then the 
remaining range is shown in ticks rather than the actual remaining value. This requires a correct Tick Size 
setting. This can be set in Chart >> Chart Settings.

• Alert On New Bar: When this Input is set to Yes, then when a bar completes and a new bar is added to the 
chart, the selected Alert Sound number on the Alerts tab of the Study Settings window for the study will 
be triggered. For details to configure this particular Alert Sound number, refer to Alert Sound Settings. 

If there are multiple bars added at once to a chart, then only one alert sound will be played unless Alert for 
Every New Bar is set to Yes.

• Transparent Label Background: Setting this to Yes removes the background surrounding the display of 
the timer information. Note that by default, the text is black and the chart background is black, therefore 
setting this to Yes will make the timer display disappear. To overcome this, change the Primary Color to 
something other than Black.

• Alert for Every New Bar: This input only applies if Alert On New Bar is set to Yes. When this Input is 
set to Yes, then for every new bar added to the chart a separate alert sound will be played. Normally this is 
the case when Alert On New Bar is set to Yes, but when there are multiple bars added to the chart at once, 
only one alert sound is played unless Alert for Every New Bar is set to Yes.

• Display Remaining Time as Seconds Only: Setting this to Yes will display the Countdown Timer as 
seconds only with no notations. In order to reference the amount of time left in a bar in another study or 
alert, it is necessary to set this to Yes in order to have a valid number to test against.

• Use Current Price for Vertical Position: When this Input is set to Yes, then the vertical position of the 
Countdown Timer is controlled by the current price for the symbol and not by the Vertical Position from 
Bottom Input.

• Draw Above Main Price Graph: When this Input is set to Yes, then the Countdown Timer will be drawn 
above the main price graph. Otherwise, the Countdown Timer will be drawn below the Main Price graph.

Examples

[Link] - [Top]
The following are examples that use the Countdown Timer Study in some way.

Alert When Bar Within Time

[Link] - [Top]
The Countdown Timer study can be used to control the timing of an alert condition when the timing is related to 
the time available within a bar. In order to create an alert using this kind of timing, follow these instructions:

1. Add the Countdown Timer study to the chart. For information on how to add studies, refer to Adding/
Modifying Chart Studies.

2. Set the Countdown Timer inputs as desired, being sure to set the input Display Remaining Time as 
Seconds Only to Yes.

3. Create or edit the Alert condition as desired. For more information on alerts, refer to Study/Chart Alerts and 
Scanning.

4. Use one of the following examples to help create the alert that is desired. These formulas assume that the 
Countdown Timer is ID1 in the studies list:
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◦ Trigger on Time Left: =ID1.SG1 < 30. This alert formula will trigger when a bar has less than 30 
seconds left to build.

◦ Average Close Over Value and Time Left: =AND(AVERAGE(C[-1:-10]) > 2700, ID1.SG1 < 
30). This alert formula will trigger when the average of the Closing values of the previous 10 bars is 
greater than 2700, and the most recent bar has less than 30 seconds left to build.

*Last modified Monday, 26th September, 2022.
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• Using Studies (Opens a new page)

Time Line
This study draws a vertical line at every instance of the specified time on an Intraday chart. If you want lines at 
other times, then add this study multiple times to the chart, and configure each one appropriately.

There is also the Vertical Grid which can be configured for the chart instead of using this study.

This study uses 2 Subgraphs for drawing the vertical line. These are SG1 (Subgraph 1) and SG2 (Subgraph 2). If 
you want to change the Draw Style to draw, for example, a point on the high of the bar to highlight a particular 
time, then set the Draw Style for SG1 to Point on High and set the Draw Style for SG2 to Ignore.

Or you could set the Draw Style for SG1 to Color Bar to color the bars in the chart at the specified time and set 
the Draw Style for SG2 to Ignore.

Refer to the Adding/Modifying Studies documentation to change Subgraph settings.

Inputs

• Time of Line: The time where you want a Time Line displayed for each day in an Intraday chart. This 
needs to be entered in a 24-hour time format. Example 4 PM would be entered at 16:00:00.

• Display Custom Label: Set this Input to Yes to display a custom text label at the bottom of the Time Line.
• Label Vertical Position %.: This Input specifies the percentage, where 1 equals 1%, that the custom text 

label is positioned from the bottom of the Time Line.
• Display in Forward Projection Area: When this Input is set to Yes, then this means that the Time Line 

will also be displayed in the Forward Projection area after the last bar in the chart, if there is a matching 
time.

• Allowed Range for Match in Minutes: The Time Line is drawn at chart bars that have the nearest 
matching time to the specified time. In the case where there is not an exact match, this Input specifies the 
number of minutes before and after the bar time, where a closest match is allowed. For example, if the 
Time of Line Input is set to 09:00:00 and the time of the nearest matching bar in the chart during a day is 
09:10:00 and Allowed Range for Match in Minutes has a setting of 5, then there will not be a Time Line 
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drawn at the 09:10:00 bar because according to this Input, there is no matching chart bar during the day for 
the specified time.

• Matching Method: This Input specifies the method by which the Time of Line Input setting is matched 
with the chart times. This can be either Nearest or Containing. When this is set to Nearest, then the bar 
with the nearest matching time compared to Time of Line is where the Time Line will be displayed. When 
it is set to Containing, then this means that the Time of Line needs to contain the chart bar time for it to be 
displayed on that bar.

• Custom Label Text: This Input specifies the Text to display at the bottom of the Time Line when Display 
Custom Label is set to Yes. To set the font size for the custom label text, go to the Subgraphs Tab of the 
Study Settings window for the study. Select the Custom Label Color and Text Size Subgraph and set the 
Size to the point size you require for the font.

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index9099.html?page=doc/ChartStudies.html#SubgraphsTab
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/5/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2a/index7904.html?page=doc/helpdetails59.php


◦ Understanding Real-time Futures Data
• Account Management

◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Current Price Line

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Current Price Line
• Description
• Inputs

Description

[Link] - [Top]
This study displays a horizontal line on the chart at the most current price level for the symbol of the chart. It has 
various Inputs to configure it.

This study can also be used to display the value at the last chart column of another study Subgraph on the chart as a 
horizontal line. To do this, set the Based On setting to the study you want to draw a horizontal line for. Set the 
Input Data Input to the particular study Subgraph you want the horizontal line for. In this case, you must set the 
Use Last Trade Price From Current Quote Data Input to No.

To display the Current Price Line across the entire chart no matter the scroll position, set the CPL Subgraph Draw 
Style to Line From End of Chart Left to Right. 

Inputs

[Link] - [Top]
• Number of Bars to Display On: This Input specifies the number of bars to display the current price line 

on. Use 0 to draw the line only on the most recent day in the chart.
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• Input Data: This Input controls what price the Current Price Line is based on. The default is Last.
• Display Current Price Line on Chart Bars: When this Input is set to Yes, the Current Price Line will be 

displayed on the chart bars. When it is set to No, then it will not be displayed on the chart bars. The default 
for this Input is Yes.

• Forward Project Current Price Line: When this Input is set the Yes, the Current Price Line will be drawn 
in the Right Side Fill Space.

• Use Last Trade Price From Current Quote Data: When this Input is set to Yes, the last trade price will 
be used from the Window >> Current Quote Window.

• Number of Forward Projection Bars: When the Forward Project Current Price Line Input is set to 
Yes, then the Number of Forward Projection Bars Input controls how many bars/columns after the last 
displayed bar in the chart, that the current price line will be displayed on. 

• Number of Bars Back to Reference: Entering a positive value for this field sets the number of bars prior 
to the current bar that will be used for the data for the Current Price Line. For example, entering a value of 
2 with the Input Data Input set to Last will give the Current Price Line at the level of the Close (Last) of 
the third bar back from the right end of the chart.

*Last modified Friday, 25th August, 2023.
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Description

[Link] - [Top]
The Bid and Ask Depth Bars study creates Candlestick bars below the main Chart Region on the chart based 
upon the Bid Market Depth quantity totals and Ask Market Depth quantity totals which occur during the formation 
of each chart bar.

The Bid and Ask Depth Bars study can only be used on Intraday charts.

This study has been updated as of version 1949. When using this study, use version 1983 or higher. This study is 
very accurate since these new versions. This study is only assured to be accurate when using Sierra Chart provided 
data feeds which includes the Real-time Exchange Data Feeds. With other data feeds, the accuracy is going to be 
less.
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The Bid and Ask Depth Bars study is calculated using the market depth data for the specified number of levels. 

The Chart >> Chart Settings >> Market Depth >> Number of Levels for Bid/Ask Depth Calculations setting 
controls the number of market depth levels used in the calculations for this study. 

The Max Depth Levels setting in the Global Settings >> Data/Trade Service Settings >> SC Server Settings 
needs to be set to 0, or equal to or greater than the Number of Levels for Bid/Ask Depth Calculations setting. 
Reconnect to the data feed after changing that setting.

The calculations are performed when the market depth book has been updated with a batch of changes from the 
data feed. These are not snapshot updates. The batch of changes is based upon standard processing according to the 
original source data feed from the exchange. 

So once all the levels are updated from an exchange update message and the market depth order book is in a 
complete and accurate state, then the calculations are performed. It is important to understand, that as an order 
book is incrementally updated level by level, it is momentarily not in a complete and accurate state until the batch 
of messages from the exchange is processed. The calculations are only done when the book is in a complete and 
accurate state. 

The Bid & Ask Depth Candlestick bars display the highest and lowest values of the calculated formulas as 
specified by the Mode Input, for the time duration of the chart bar. These calculations are performed individually 
for each chart bar.

The Bid & Ask Depth Bars study relies on the recorded market depth data. This market depth data is only 
recorded when connected to the data feed and a study including this one is being used which requires historical 
market depth data. Market depth data will be recorded for the symbol of the chart, when this study is on the chart.

Historical market depth data for during the times that Sierra Chart was not running, can manually or automatically 
be downloaded from Sierra Chart servers. To download the data manually, refer to Downloading of Historical 
Market Depth Data. To automatically download the historical market depth data, refer to the Support Downloading 
Historical Market Depth Data setting.

This recorded market depth data is permanently saved and is persistent.

When using the CQG data feed, this study is not accurate with a large number of market depth levels. Refer to 
CQG Market Depth Data. Furthermore, we do not provide any technical support when using this study with CQG.

When using the study we recommend using version 1989 or higher. A careful analysis has been done with the Bid 
and Ask Depth Bars study and it is verified to be accurate. 

The Mode Input specifies the formula to use. The following formulas are available:

• Ratio: ((Total Ask Quantities - Total Bid Quantities) / (Total Ask Quantities + Total Bid Quantities)) * 10.
• Difference (Ask - Bid): Total Ask Quantities - Total Bid Quantities.
• Sum: Total Ask Quantities + Total Bid Quantities.
• Number Bid/Ask Records: This calculation mode is no longer used effective version 1983 and higher.
• Bid Depth vs Ask Depth: Total Ask Quantities - Total Bid Quantities. The Bid Depth vs Ask Depth 

Mode does not display Candlestick bars, and instead displays the Bid market depth and Ask market depth 
as histogram bars, and the difference as a line.

• Sum Bid Side: Total of the Bid side market depth quantities.
• Sum Ask Side: Total of the Ask side market depth quantities.
• Difference (Bid - Ask): Total Bid Quantities - Total Ask Quantities.
• Cumulative Difference (Ask - Bid): Running sum of (Total Ask Quantities - Total Bid Quantities).
• Cumulative Difference (Bid - Ask): Running sum of (Total Bid Quantities - Total Ask Quantities).

The Cumulative Difference calculation options maintain a cumulative running sum of the depth difference.

On the Subgraphs tab of the Study Settings window for this study, the color settings for the first 4 Subgraphs 
control the Candlestick colors. You can also choose another Graph Draw Type such as OHLC Bar if you do not 
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want to use Candlesticks.

Improving Performance of this Study

[Link] - [Top]
Potentially the Bid and Ask Depth Bars study can present a significant amount of processing to the primary 
thread of Sierra Chart. This is especially true when there are more than 50 levels of market depth for the symbol of 
the chart, potentially hundreds of levels of market depth, and the market depth is not being limited in the chart 
through the Maximum Market Depth Levels Chart Setting.

Do the following to reduce the CPU usage of this study.

1. Increase the Chart Update Interval in the Chart Settings. For a chart that is using Bid and Ask Depth Bars 
we recommend 1000 ms. Although the benefit of this for this particular study is limited because it does not 
really reduce the total amount of calculations that has to be done over a one second period.

2. Reduce the Number of Levels for Bid / Ask Depth Calculations Chart Setting to a nonzero value which is 
lower than 100. 

3. Reduce the number of instances of the Bid and Ask Depth Bars study you are using among the charts in 
your Chartbook. You should not have it on too many charts. If you can use it on just one chart that would 
be best. 

4. Use one of the Sierra Chart Real-time Data Feeds. 
Inputs

[Link] - [Top]
• Calculation Mode: This Input controls the formula that is used for the data. See above for explanations of 

the options available.
• Automatically Set Draw Styles: When this Input is set to Yes, then when the Calculation Mode Input is 

set to Bid Depth vs Ask Depth then the Subgraph Draw Styles for the Bid Depth and the Ask Depth will 
be automatically set to Bar, and the Subgraph Draw Styles for Zero Line and Difference will be 
automatically set to Line. Otherwise, if this Input is set to No these draw styles will not be automatically 
changed when selecting the Bid Depth vs Ask Depth mode. 

Note that when using any other Calculation Mode the Subgraph Draw Styles Input is controlled by the 
selection of the Graph Draw Type. 

*Last modified Sunday, 15th October, 2023.
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Renko Visual Open/Close Values
This study is intended to be used only with Intraday charts, and only when the chart Bar Period Type is set to one 
of the Renko Bar types. The Renko Visual Open/Close Values study contains 2 Subgraphs. 

The first Subgraph is the Renko Open values. The second Subgraph is the Renko Close values.

The study is useful to use with the Spreadsheet Study. For more information, refer to Renko Open, High, Low, 
Close Values.

*Last modified Monday, 03rd October, 2022.
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Line
The Line study displays a horizontal line at the value set through the Value Input.

Both Name and Value Labels can be displayed on the horizontal line study Subgraph. To enable these, refer to 
Subgraph Name and Value Labels.

Inputs

• Value: Set this Input to the value that the line is to be displayed at. 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index7153.html?page=doc/StudiesReference.php&ID=17
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index9099.html?page=doc/ChartStudies.html#NameValueLabels
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index2a8e.html?page=doc/PurchaseInformation.php


Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Horizontal Lines

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2/index0aa8.html?page=doc/StudiesReference.php&ID=113


Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Horizontal Lines
The Horizontal Line study is used for drawing one or more horizontal lines on other studies and on the main price 
graph.

The lines can be drawn in any region on the chart by setting the Settings >> Settings and Inputs >> Chart 
Region setting in the Study Settings window to the Chart Region you want to display the lines in.

The Horizontal Lines study can be added as many times as you require to a chart.

The Horizontal Lines study supports drawing up to 40 horizontal lines. The value of each of the lines is set 
through the corresponding Line [N] Value: Input. 

The visibility of a horizontal line is controlled through the Subgraphs >> [select Subgraph] >> Draw Style 
setting in the Study Settings window, for each horizontal line Subgraph. To display a horizontal line, set the 
corresponding Subgraph to a visible Draw Style. To not display a particular horizontal line, set its Draw Style to 
Ignore. For more information refer to the Draw Style documentation.

Name and Value Labels can be enabled for each Horizontal Line. A custom Short Name can be assigned to the 
Name Label as well. 

Filling the Area between Two Horizontal Lines

If you want to use the Horizontal Lines study draw a rectangular filled region between two levels on a chart, then 
follow these general instructions:

1. On the Settings and Inputs tab of the Study Settings window for the study, set the Chart Region setting to 
1.

2. Enable the Draw Study underneath Main Price Graph option.
3. Set the Line 1 Value Input to the top value of the rectangular region.
4. Set the Line 2 Value Input to the bottom value of the rectangular region.
5. On the Subgraphs tab of the Study Settings window for the study, set the Draw Style for the Line 1 

Subgraph to Fill Rectangle Top.
6. Set the Draw Style for the Line 2 Subgraph to Fill Rectangle Bottom.
7. Set the Draw Style for all other Subgraphs to Ignore.
8. Change any other Subgraphs settings as required. For the color settings it is recommended to use a color 

similar to the background of the chart.
Inputs

• Line [N] Value: The level to draw a horizontal line at within the Chart Region the study is set to display in.
• Set All Subgraph Display Settings to Be Same as First: When this Input is set to Yes, then the Draw 

Style, Primary Color, Line Style, Line Width and Name and Value Labels for the first Subgraph are also 
applied to the remaining Subgraphs. Use this with caution because it will change the the Draw Style for all 
of the other Horizontal Line Subgraphs from Ignore to a visible style. So it should only be used if you want 
to have all Subgraphs be visible. 

*Last modified Monday, 26th September, 2022.
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◦ Ask Quantity Numbers Color
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• Block Coloring Logic
• Combine Increment in Ticks Additional Information
• Market Depth Historical Graph Not Displaying
• Market Depth Data Time Stamping During Real Time Updates and Replays
• Market Depth Historical Graph Timing in Relation to Chart Bar Date-Times
• Drawing of Depth Quantities at Price Levels on Chart Bars where there have been No Depth Updates
• Improving Performance
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• Other Related Useful Studies
• c_ACSILDepthBars (Programmatically Accessing Market Depth Data) (Opens a new page)

Introduction

[Link] - [Top]
The Market Depth Historical Graph study displays by default at each chart column the highest market depth 
quantity at each price level, which occurred during the timeframe of the chart bar, as a color-coded rectangle.

If the Use Last Quantity Instead Of Max Quantity For Bars Input is set to Yes, then the last market depth 
quantity at a price level for the chart column will be displayed instead of the maximum quantity.

This study only works with Intraday charts.

The market depth quantities displayed after the last bar in the chart from the last column currently displayed in the 
chart, are displayed in the space between the last column with market depth data and the right side of the chart 
when the Display Market Depth Quantities After Last Bar Input is set to Yes. These values will match with the 
data in File >> Open Market Depth Window when the Depth Quantity Type to Display After Last Bar is set 
to Last Depth.

The maximum market depth quantity at a price level is only shown at the chart bar during the timeframe it 
occurred. For subsequent bars, if there has been no market depth update at that price level, the last market depth 
quantity is displayed until it is deleted by the market depth data stream.

In order for the Market Depth Historical Graph study to display the color-coded rectangles for market depth, 
historical market depth data must be collected for the chart's symbol. Refer to the Step by Step Instructions.

If there has been no market depth updates for an entire bar, then, by default, no market depth data is displayed for 
that bar. Setting the Input for Extend Last Known Depth to Yes will extend the known depth value forward into 
those bars that do not have data. The Input for Number of Minutes to Extend Last Known Depth (0 for All) 
controls how far forward the extensions will extend.

Replaying market depth is also supported by using the Chart Replay feature.

During the formation of a chart bar which covers a certain span of time, the market depth bid and ask values are 
continuously varying during that timeframe. Therefore, for a given price level, there can be and most likely are 
both bid and ask market depth quantities recorded. However, only the bid side or ask side quantity at that price 
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level is displayed depending upon which one is dominant. Both are not displayed.

Below are examples of the Market Depth Historical Graph study on an Intraday chart:

Step by Step Instructions
[Link] - [Top]

1. Make sure your Sierra Chart Service Package is set to a Service Package that includes Advanced features.
2. Select Global Settings >> Symbol Settings on the menu.
3. Locate the symbol or symbol pattern for the Symbol in the list of symbols, that you want to use the Market 

Depth Historical Graph study with. Select that symbol or symbol pattern.
4. Select the Record Market Depth Data option in the Settings section on the right for this symbol or 

symbol pattern.
5. Enable the Record Market Depth Data option by selecting Yes in the Custom list.
6. Check to ensure that the option for Use Custom Symbol Settings Values in the upper left corner of the 

Symbol Settings window is enabled. If this is not enabled, then click in the box to place a checkmark and 
enable this option.

7. Press OK.
8. Reconnect to the data feed with File >> Disconnect and File >> Connect to Data Feed after altering the 

Symbol Settings.
9. Go to the chart you want to add the Market Depth Historical Graph study to.
10. Select Analysis >> Studies.
11. In the list of the Studies Available, select Market Depth Historical Graph.
12. Press the Add button.
13. Press the Settings button. Set the Study Inputs as required.
14. Press OK.
15. Press OK.
16. Select Chart >> Chart Settings.
17. Adjust the Use Number of Days to Load >> Market Depth to the maximum number of days of market 

depth data you want to load in the chart relative to the last date loaded in the chart.
18. Press OK.
19. As the market depth data starts to be received, you will see the color-coded rectangles on the chart. Sierra 

Chart will need to be connected to the data feed with File >> Connect to Data Feed and the market needs 
to be open for the symbol in order to receive market depth data.

20. By default, historical market depth data is only loaded for the last 10 days of data in an Intraday chart if 
there is historical market depth data available for those days. To adjust this, select Chart >> Chart 
Settings. Increase or decrease the Use Number of Days to Load >> Market Depth setting. The default is 
10.

The market depth data is permanently recorded in depth files. One for each day. These files are located in the 
MarketDepthData subfolder of the Sierra Chart Data Files Folder. In the case of a Continuous Futures Contract 
chart, currently only historical market depth data will be displayed for the bars in the chart that are for the current 
futures contract symbol set with the Chart >> Chart Settings >> Symbol setting.

To display lines on the chart at the most recent Bid and Ask prices at each chart bar, use the Bid and Ask Prices 
study. This is an optional study and not required.

Historical Market Depth Data can be downloaded for the previous 15 days when using the Denali Exchange Data 
Feed. Therefore, if Market Depth Data is missing due to not having Sierra Chart connected to the data feed at all 
times, then refer to the section for Downloading of Historical Market Depth Data.

Symbols that Provide Market Depth Data

[Link] - [Top]
Below is a list of Data Services, Exchanges and Symbols, which provide market depth data. Exchanges and 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index5c14.html?page=doc/ContinuousFuturesContractCharts.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb8c.html?page=doc/TechnicalStudiesReference.php#s355


categories of symbols that do not provide market depth data are also listed and noted of this fact. Consult with this 
list if you do not have market depth data for a particular symbol. 

In the case of the CME Group of exchanges, if you do not have market depth data for a particular symbol, then 
refer to Adding Support for CME Market Depth Data. 

• None of the Sierra Chart Real-time and Historical Forex/CFD symbols provide market depth data. As an 
alternative you can use the LMAX Trading Service which provides market depth data for Forex symbols.

• None of the Sierra Chart Market Statistics Data Feed symbols provide market depth data. 
• Symbols with the Crypto Currency Data Services do provide market depth data but the market depth data 

may be unreliable. Technical help is not provided for market depth data issues for these symbols.
• The following exchanges supported with the Denali Exchange Data Feed do provide market depth data. 

However, you may have to pay a higher priced exchange fee for market depth data: CME, CBOT, 
NYMEX, COMEX, EUREX, CFE, NASDAQ TotalView. NASDAQ Global Index symbols do not 
provide market depth data.

• The following exchanges supported with the Delayed Exchange Data Feed do provide market depth data: 
CME, CBOT, NYMEX, COMEX, EUREX, CFE. End of day delayed historical market depth data is 
available for NASDAQ TotalView symbols.

Study Inputs

[Link] - [Top]
Range 3 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 
Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 3 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 3 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 
Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 3 Max Ask Color.

See the Block Coloring Logic section for more details.

Range 2 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2896.html?page=doc/RealTimeDataFeedsAvailableFromSierraChart.php#AddingCMEMarketDepth
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc82f.html?page=doc/SCRealTimeFOREX.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3985.html?page=doc/LMAX.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index6fe4-2.html?page=doc/SCMarketStatistics.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index8ba3.html?page=doc/CryptocurrencyDataServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2530.html?page=doc/DenaliExchangeDataFeed.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexbbf6.html?page=doc/DelayedExchangeDataFeed.php


dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 2 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 2 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 2 Max Ask Color.

See the Block Coloring Logic section for more details.

Range 1 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 1 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 1 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 1 Max Ask Color.

See the Block Coloring Logic section for more details.

Range 0 Max Ask Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 



the Range 0 Min Ask Color.

See the Block Coloring Logic section for more details.

Range 0 Min Ask Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Ask quantity is greater than the Bid 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 0 Max Ask Color.

See the Block Coloring Logic section for more details.

Range 0 Min Bid Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 0 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 0 Max Bid Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is less than or equal to the first percentage 
entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 0 Min Bid Color.

See the Block Coloring Logic section for more details.

Range 1 Min Bid Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 1 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 1 Max Bid Color



[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the first percentage and less than 
or equal to the second percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 1 Min Bid Color.

See the Block Coloring Logic section for more details.

Range 2 Min Bid Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 2 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 2 Max Bid Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the second percentage and less 
than or equal to the third percentage entered in the Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 2 Min Bid Color.

See the Block Coloring Logic section for more details.

Range 3 Min Bid Color

[Link] - [Top]
This is the minimum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 
Percent Color Thresholds.

This Input is only used when the Input for Use Range Minimum Colors is set to Yes. When this is the case then 
the color gradient is based on this color and the Range 3 Max Bid Color.

See the Block Coloring Logic section for more details.

Range 3 Max Bid Color

[Link] - [Top]
This is the maximum intensity color that is used for price levels at which the Bid quantity is greater than the Ask 
quantity and the depth value as a percentage of the greatest range is greater than the last percentage entered in the 



Percent Color Thresholds.

When the Input for Use Range Minimum Colors is set to No then this should be set to a light color when using a 
dark background in the chart as the gradient is based on these two colors.

When the Input for Use Range Minimum Colors is set to Yes then the color gradient is based on this color and 
the Range 3 Min Bid Color.

See the Block Coloring Logic section for more details.

Use Range Minimum Colors

[Link] - [Top]
When this Input is set to Yes, the Range # Min Ask/Bid Color Inputs are used along with the Range # Max Ask/
Bid Color to determine the color gradient for depth values that fall into a specific range. Otherwise, the 
background color is used along with the Range # Max Ask/Bid Color to determine the color gradient for depth 
values that fall into a specific range.

Regardless of this setting, the Minimum Volume Intensity Percent still applies for each range of color values.

Use Percent or Actual Values for Threshold Levels

[Link] - [Top]
This Input controls whether the Threshold Levels that determine which color range a particular depth value will be 
colored, is determined from the Percent Color Thresholds or the Actual Color Thresholds.

This Input has two options:

• Percent: When the Use Percent or Actual Values for Thresholds Levels is set to this selection, the color 
range thresholds are determined from the Percent Color Thresholds Input.

• Actual Value: When the Use Percent or Actual Values for Thresholds Levels is set to this select, the 
color range thresholds are determined from the Actual Color Thresholds Input.

For more information, refer to the Block Coloring Logic section.

Percent Color Thresholds

[Link] - [Top]
This defines the percentages at which the Range 0-3 Ask/Bid Color options are separated when the Input for Use 
Percent or Actual Values for Threshold Levels is set to Percent.

Three values are to be entered as decimal values with a comma separating the values. For example, if the desired 
percentages are 40%, 60%, and 80%, these would be entered in this field as .40, .60, .80.

See the Block Coloring Logic section for more details.

Actual Color Thresholds

[Link] - [Top]
This defines the actual depth values at which the Range 0-3 Ask/Bid Color options are separated when the Input 
for Use Percent or Actual Values for Threshold Levels is set to Actual Values.

Three values are to be entered with a comma separating the values. For example, if the desired values are 500, 
1000, and 1500, these would be entered in this field as 500, 1000, 1500.

See the Block Coloring Logic section for more details.



Minimum Volume Intensity Percent

[Link] - [Top]
This percentage is the intensity used for the blocks with the smallest, non-zero, market depth quantity within each 
color range among all of the visible blocks on the chart. The valid range for this Input is 0 to 90.

A greater value for this Input will effectively increase the visibility of blocks towards the bottom of each color 
range, but decrease the overall contrast. Whereas a lesser value for this Input will increase the contrast between 
blocks, but decrease the visibility of blocks towards the bottom of each color range. A value of 0 will make it so 
the blocks with the smallest, non-zero, market depth quantity within each color range, among all of the visible 
blocks on the chart will have an intensity of 0 percent, effectively making them the same color as the chart 
background.

See the Block Coloring Logic section for more details.

Color Values Greater Than the Highest Quantity for Coloring

[Link] - [Top]
This Input controls whether values that are greater than the Highest Quantity for Coloring will be drawn or not. 
When this Input is set to Yes (the default), then any quantity that is greater than or equal to the Highest Quantity 
for Coloring, will be drawn and colored the Range 3 Max Color.

When this Input is set to No, then any value that is greater than the Highest Quantity for Coloring will not be 
drawn.

Value Type for Highest Quantity for Coloring

[Link] - [Top]
This Input controls how the value entered in the Highest Quantity for Coloring is interpreted. The available 
options are the following:

• Actual Value: This sets the value entered in the Highest Quantity for Coloring Input as the actual Market 
Depth value that will be used as the largest depth value for coloring purposes.

• Percentage of Maximum Depth: This sets the value entered in the Highest Quantity for Coloring Input 
as a Percentage of the Maximum Depth which establishes the largest depth value for coloring purposes.

It is important to note that when using the option Percentage of Maximum Depth this is the percentage of the 
Maximum Market Depth Value based on the setting for the Determine Min and Max Levels From All Bars or 
Visible Bars Input. When Determine Min and Max Levels From All Bars or Visible Bars is set to Visible Bars 
then as scrolling through the chart, the highest quantity for coloring, will be constantly changing as the Maximum 
Depth Value changes based on what is in view.

Highest Quantity For Coloring

[Link] - [Top]
This value determines the highest depth level that will be used for the Block Coloring Logic. Any Market Depth 
value that is greater than or equal to the determined Highest Quantity for Coloring will be colored the Range 3 
Max Color.

When the Input for Value Type for Highest Quantity for Coloring is set to Actual Value then the value of this 
Input is used directly to set the highest depth level that is used for coloring the blocks. In this case, setting this 
Input to a value of 0 means the highest quantity is set by the actual Maximum Depth being used. Setting this value 
to any number greater than the actual Maximum Depth will have no effect.

When the Input for Value Type for Highest Quantity for Coloring is set to Percentage of Maximum Depth 
then this Input is divided by 100 to determine a decimal percentage which is then multiplied by the actual 
Maximum Depth Value to determine the highest quantity that is used for coloring. In this case, setting this Input to 
a value of 0 is treated as 0% and 0 is established as the highest and lowest quantity for coloring. Also in this case, 



setting this to a value greater than or equal to 100 will use the actual Maximum Depth Value as the highest quantity 
for coloring.

The purpose of this Input is to prevent very large values from desaturating the rest of the graph. For example, if 
you were viewing a graph where most quantity values are in the range of 100-500, but there are one or two 
quantities that are over 5000, then these large quantity values will stand out significantly while all of the other 
quantity values would be barely visible. With this Input, if it is set to a value of 500 or 600 (and the Value Type 
for Highest Quantity for Coloring is set to Actual Value) for example, then the large quantity values would not 
stand out as much, and the details of the rest of the graph would be more visible.

Value Type for Lowest Quantity For Coloring

[Link] - [Top]
This Input controls how the value entered in the Lowest Quantity for Coloring is interpreted. The available 
options are the following:

• Actual Value: This sets the value entered in the Lowest Quantity for Coloring Input as the actual Market 
Depth value that will be used as the lowest depth value for coloring purposes.

• Percentage of Maximum Depth: This sets the value entered in the Lowest Quantity for Coloring Input 
as a Percentage of the Maximum Depth which establishes the lowest depth value for coloring purposes.

It is important to note that when using the option Percentage of Maximum Depth this is the percentage of the 
Maximum Market Depth value based on the setting for the Determine Min and Max Levels from All Bars or 
Visible Bars Input. When Determine Min and Max Levels from All Bars or Visible Bars is set to Visible Bars 
then as scrolling through the chart, the lowest quantity for coloring, will be constantly changing as the Maximum 
Depth Value changes based on what is in view.

Lowest Quantity for Coloring

[Link] - [Top]
This value determines the lowest depth level that will be used for the Block Coloring Logic. Any Market Depth 
value that is less than or equal to the determined Lowest Quantity for Coloring is not displayed on the graph.

It is not possible to set a Lowest Quantity for Coloring that is equal to or greater than the Highest Quantity for 
Coloring. Therefore, when this Input is entered that would establish a Lowest Quantity for Coloring that is greater 
than or equal to the Highest Quantity for Coloring, then the Lowest Quantity for Coloring is set to be a value of 1 
less than the Highest Quantity for Coloring and the number displayed for this Input is appropriately updated.

When the Input for Value Type for Lowest Quantity for Coloring is set to Actual Value then the value of this 
Input is used directly to set the lowest depth level that is used for coloring the blocks. In this case, setting this Input 
to a value of 0 means the lowest quantity is set by the actual Minimum Depth being used. Setting this value to any 
number less or equal to the actual Minimum Depth will have no effect.

When the Input for Value Type for Lowest Quantity for Coloring is set to Percentage of Maximum Depth then 
this Input is divided by 100 to determine a decimal percentage which is then multiplied by the actual Maximum 
Depth Value to determine the lowest quantity that is used for coloring. In this case, setting this Input to a value of 0 
means the lowest quantity is set by the actual Minimum Depth being used.

Extend Last Known Depth

[Link] - [Top]
When this is set to Yes, the last known market depth quantities will be drawn to extend forward into chart columns 
where no actual depth quantities are known, up to the number of minutes defined in the Number of Minutes to 
Extend Last Known Depth Input.

This Input only has an effect when market depth data at a price level has been deleted or does not exist and there 
has not been a market depth update at that price level at subsequent chart bars.



When the depth data for the last bar or bars in the chart are not known, then this setting does not extend the last 
known depth to the end of the chart bars. In this case it is necessary to use the Display Market Depth Quantities 
After Last Bar setting.

Number of Minutes to Extend Last Known Depth (0 for All)

[Link] - [Top]
This Input controls how far forward the market depth data is extended forward when the input for Extend Last 
Known Depth is set to Yes. When this input is set to a value of 0, the data is extended as far forward as possible. 
Otherwise, it is only extended the number of minutes that are entered.

The extension of the market depth for any given bar is only performed when that bar is displayed and visible on the 
chart. When the bar is not visible, then the extended market depth data from that bar will also not be displayed. 
Therefore, there may still be areas of the chart in which the Market Depth Historical Graph does not display any 
depth information regardless of the value of this setting.

Show Quantity Numbers

[Link] - [Top]
This Input controls the display of the market depth quantities used for the colored blocks. The quantities are 
displayed within the colored blocks.

This Input has the following 4 options:

• None: No quantity values are displayed.
• In Bars Only: The quantities are only displayed in the price bars.
• In Bars and After Last Bar: If the Input Display Market Depth Quantities After Last Bar is set to Yes 

then the quantity numbers are displayed in the price bars as well as the extended last bar on the right side of 
the chart. If the Input Display Market Depth Quantities After Last Bar is set to No then the quantities 
are only displayed in the price bars.

• Only After Last Bar: If the Input Display Market Depth Quantities After Last Bar is set to Yes then the 
quantity numbers are only displayed in the extended last bar on the right side of the chart. If the Input 
Display Market Depth Quantities After Last Bar is set to No then no quantities are displayed.

If there is not enough space within the block to display the full number, the number will be clipped. This is 
something to be aware of. In this particular case you will need to increase the chart bar spacing.

You may want to change the color of the quantity numbers to make them more visible. To do this, set the Bid 
Quantity Numbers Color and the Ask Quantity Numbers Color Inputs to the colors that you want.

Bid Quantity Numbers Color

[Link] - [Top]
This is the color that is used for the displayed Bid quantity numbers when the Show Quantity Numbers Input is 
set to a value other than None.

Ask Quantity Numbers Color

[Link] - [Top]
This is the color that is used for the displayed Ask quantity numbers when the Show Quantity Numbers Input is 
set to a value other than None.

Use Secondary Numbers Color for Quantities Greater Than or Equal To

[Link] - [Top]
When this Input is set to a value other than zero and the Input for Show Quantity Numbers is set to a value other 
than None, then any Market Depth value that is greater than or equal to this Input will be colored the Secondary 
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Numbers Color for Quantities Greater Than or Equal to.

Otherwise, if this Input is set to zero, then the quantity coloring is set by the Bid Quantity Numbers Color and 
Ask Quantity Numbers Color Inputs only.

Secondary Numbers Color for Quantities Greater Than or Equal To

[Link] - [Top]
This Input controls the coloring of Market Depth quantity values that are greater than or equal to the Input for Use 
Secondary Numbers Color for Quantities Greater Than or Equal To. The Input for Show Quantity Numbers 
also must be set to a value other than None to see the quantities displayed in the graph.

Display Market Depth Quantities After Last Bar

[Link] - [Top]
When this is set to Yes, the depth quantities for the last visible bar will be extended from the last bar to the right 
side of the chart, subject to the Percentage Of Fill Space To Display Market Depth Quantity Rectangles In 
Input. The depth values displayed are determined from the Input Depth Quantity Type to Display After Last 
Bar.

This column of blocks after the last bar which display the market depth quantities (when the Display Market Depth 
Last Quantities After Last Bar Input is set to Yes), will only update using market depth updates which have 
timestamps which are within the timeframe of the last bar. If the last bar is a variable timeframe bar, then they will 
only update using market depth updates with timestamps up to the timestamp of the last trade within that bar.

When a bar completes and before a new bar begins, the market depth data quantities displayed after the last bar, 
will not update until the new bar begins. This will cause them to appear delayed relative to the current market 
depth data displayed through other features displaying market depth like the Bid Size and Ask Size columns in the 
market data and trading columns on the right side of the chart, if enabled.

Depth Quantity Type to Display After Last Bar

[Link] - [Top]
This Input controls which data is displayed after the last bar when the Input Display Market Depth Last 
Quantities After Last Bar is set to Yes. This allows the depth data displayed after the last bar to display different 
information than what is in the last bar. The following options are available:

• Maximum Depth: This displays the maximum depth value obtained at each price level.
• Last Depth: This displays the last depth value at each price level.

Percentage Of Fill Space To Display Market Depth Quantity Rectangles In

[Link] - [Top]
For any depth quantities that are extended to the right side of the chart, such as from the Extend Last Known 
Depth or Display Market Depth Last Quantities After Last Bar Inputs, this Input controls how much of the fill 
space may be used for drawing those extensions. 

A value of 0 means extensions will not enter the fill space, where as a value of 100 means extensions will fill all of 
the fill space. A value of 50 means extensions will fill into the left half of the fill space while the right half of the 
fill space remains untouched.

It is useful to set this to a value of less than 100 when Trade >> Draw DOM Graph on Chart is enabled.

Use Last Quantity Instead Of Max Quantity For Bars

[Link] - [Top]
This applies to price levels within bars where more than one depth quantity was recorded within the timeframe of 
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the bar for that price level. When this Input is set to true, only the last quantity at the price level for the timeframe 
of the bar will be displayed, otherwise the maximum quantity at the price level within the timeframe of the bar will 
be displayed. This Input has no effect on the quantities that are displayed as extending beyond the end of a bar.

Determine Min and Max Levels from All Bars or Visible Bars

[Link] - [Top]
This Input controls how the Minimum and Maximum volumes that are used to determine the coloring of the 
Market Depth Historical Graph, are determined.

This Input has the following options:

• All Bars: When this option is selected, the Minimum and Maximum depth levels are determined from all 
bars in the chart that contain market depth data.

• Visible Bars: When this option is selected, the Minimum and Maximum depth levels are determined from 
the bars where the timeframe for those bars is within the visible portion of the screen. In other words, this 
setting is only dependent on the visible area from the left to the right of the screen and is not dependent on 
the top or bottom of the screen. Therefore, if market depth data is displayed above the top, or below the 
bottom of the visible area, but the bar is still within the visible timeframe, then those market depth levels 
are taken into consideration for the Maximum and Minimum values.

• Trading Day: When this option is selected, the Minimum and Maximum depth levels are determined for 
each trading day. The trading day is defined by the Session Times and starts at the Evening Session Start 
Time and ends at the Primary Session End Time. If an Evening Session is not being used, then the Primary 
Session Start and End Times are used.

• Day/Evening Sessions: When this option is selected, the Minimum and Maximum depth levels are 
determined for each trading session. Each trading session is defined by the Session Times where the 
Primary Session is determined separately from the Evening Session.

Font Size

[Link] - [Top]
This Input controls the size of the font that is used to display quantity values when the Input Show Quantity 
Numbers is set to anything other than None.

When this Input is set to a value of 0, the font size is set by the Chart Text font as defined in the Fonts and Text 
section of the Graphics Settings.

Maximum Levels to Display (0 for All)

[Link] - [Top]
This Input controls the total number of Market Depth levels that are displayed at each bar. The location of the 
levels is centered around the Last price of the bar.

Note that this is the total number of levels, including both Bid and Ask levels, not just the amount for one side.

Setting this Input to 0 will display all available Market Depth levels.

Combine Increment in Ticks

[Link] - [Top]
This Input controls the number of levels of Market Depth that are combined together to form a single new depth 
level.

The combination is done based on the number of ticks that are to be combined, with the result placed at the 
rounded price level for the combination.
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The following image gives an example of how the combining is performed. In this example, the tick size is 0.25, 
and the Combine Increment in Ticks is set to 3.

Additional information on differences that can be seen between the Market Depth Historical Graph and other 
Market Depth values due to the Combine Increment in Ticks can be found in the Combine Increment in Ticks 
Additional Information section.

Automatic Combine Increment Adjustment Value

[Link] - [top]
When this Input is set to a value of 5 or greater, and the chart scale is compressed (expanded) to a point within the 
range of the entered value, then the Market Depth Historical Graph data will be automatically combined 
(disjoined).

A smaller value will require the market depth data to be more closely spaced before they are combined (disjoined), 
whereas a larger value allows the market depth data to be larger before being combined (disjoined).

This Input works by actually adjusting the Combine Increment in Ticks Input and updates the Combine 
Increment In Ticks with the actual increment that is being used to join (disjoin) the data. 

If the Combine Increment in Ticks is changed when the Automatic Combine Increment Adjustment Value is 
set to a value of 5 or greater, then the Market Depth Historical Data will change to the entered Combine 
Increment in Ticks and then will combine (disjoin) the data immediately based on the setting for Automatically 
Combine Increment Adjustment Value.

A value of 5 or greater is required in order to allow the Automatic Combine Increment in Ticks to function. Any 
value less than 5 will not combine the market depth data as the scaling is changed.

The actual value entered is the number of pixels on the screen, such that when the size of a data increment of the 
market depth data becomes smaller (larger) than this number of pixels, then it will combine (disjoin) the data. It is 
important to understand that although there is an internal methodology as to how it determines when to combine 
(disjoin), it is not meant for a user to calculate a specific value to be used. Rather, it is expected that the user will 
simply use this as a control to be tweaked to a value that works best for their circumstances.

When the chart scaling is set to Automatic, it is very likely that as scrolling through the chart, the market depth 
data will combine (disjoin) due to changes in the scaling of the chart.

Block Coloring Logic

[Link] - [Top]
Historical market depth quantities are shown on the chart as colored blocks. Each block represents a market depth 
quantity within a particular time frame and price level. These blocks are colored such that blocks with greater 
quantity within a given color range (Range n Max Ask/Bid Color) use a color that is closer to the corresponding 
color input. Blocks with lesser quantities within a given color range will appear faded toward the color of the 
background or to the color defined by the Range n Min Ask/Bid Color when the Input for Use Range Minimum 
Colors is set to Yes.

Blocks are colored relative to the minimum and maximum historical market depth quantities that are established by 
the Input for Determine Min and Max Levels from All Bars or Visible Bars. The maximum quantity is the 
greater of both the greatest Bid quantity and the greatest Ask quantity. The minimum quantity is the lesser of both 
the smallest Bid quantity and the smallest Ask quantity. Very often the minimum market depth value is not visible 
on the chart, as it is of the opposing depth type (for example, at a price of 2040.25 the Bid Depth is 50 and the Ask 
Depth is 2, the Bid Depth is displayed on the chart, but the Ask may be the minimum depth value).



If the Highest Quantity for Coloring Input is set to a value greater than zero, any historical market depth 
quantities that are greater than that value will be treated as equal to that value for the purposes of coloring. This 
Input value does not increase the maximum quantity value used for coloring if all visible historical market depth 
quantities are less than the Highest Quantity For Coloring.

The study has separate color Inputs for the Bid side and the Ask side. The color used for a particular block is 
determined by the side with the greater quantity at that particular price level and chart column. Either the Bid 
quantity or the Ask quantity will be used.

Intensities for the entire graph are calculated independent of side. If the greatest historical Bid quantity is greater 
than the greatest historical Ask quantity, the intensity of the greatest historical Ask quantity will be less than the 
intensity of the greatest historical Bid quantity. Setting the color Inputs for both sides to the same color will make 
the Bid and Ask sides indistinguishable.

For the block (or blocks) with a quantity that matches the maximum quantity, the exact Range 3 Max Color Input 
for the dominant side of that block is used. Quantities less than the maximum quantity within the color range are 
faded into the chart background color or to the Minimum Range Color if the Input for Use Range Minimum 
Colors is set to Yes.

For the block (or blocks) with a quantity that matches the minimum quantity (if visible), the color for that block 
will have an intensity equal to the Minimum Volume Intensity Percent Input. The only rare exception to this case 
is when the minimum quantity is equal to the maximum quantity, in which case the intensity will be 100%.

Intensity is the percentage of the dominant side Range Maximum Input color that is used over the chart 
background color (or Range Minimum Color if the Input for Use Range Minimum Colors is set to Yes). An 
intensity of 0% results in the chart background color (Range Minimum Color), and an intensity of 100% results in 
the exact Range Maximum Input color. An intensity of 50% is half way between the chart background color 
(Range Minimum Color) and Range Maximum Input color.

The color intensities for blocks with quantities between the lowest quantity and the highest quantity and within a 
particular color range correspond to a linear scale between the 0% and 100%. The use of a particular color range is 
determined by the values entered in the Percent Color Thresholds or Actual Color Thresholds depending on the 
setting for Use Percent or Actual Values for Threshold Levels.

Quantities of zero, if they need to be displayed, will use the same color as the chart background color (Range 
Minimum Color).

The following logic is used when determining a particular color:

• The range of the highest to lowest depth is determined. If the Highest Quantity for Coloring and the 
Lowest Quantity for Coloring are both set to 0 and their respective Value Types are both set to Actual 
Value then this is the highest depth value minus the lowest depth value of the respective bars in the chart. 
As noted above, the lowest depth value may not be displayed as it is most likely the non-dominant side. 

If the Highest Quantity for Coloring is non-zero and is less than the Maximum Depth Value, then the 
value entered in the Highest Quantity for Coloring Input will be used as the highest depth value. 

If the Lowest Quantity for Coloring is non-zero and is greater than the Minimum Depth Value, then the 
value entered in the Lowest Quantity for Coloring Input will be used as the lowest depth value. 

• The range of depth values is treated as a percentage ranging from 0% (lowest value) to 100% (highest 
value), and each depth value is evaluated to determine it's percentage position within the range.

• The choice of Bid or Ask is determined by which side is larger. For example, if the Ask is 243 and the Bid 
is 54, then the Depth at that Bar and Price will be the Ask at 243.

• When using the Actual Color Thresholds, the entered values are converted internally to percentages of the 
range of depth values in order to determine the appropriate coloring option. The percentage is determined 
by the following formula: Percentage = (Actual Color Threshold Value - Minimum Depth) / 
(Maximum Depth - Minimum Depth). This step is necessary in order to increase the speed of the Market 
Depth Historical Graph calculations by creating a mask of data that is used once, rather than continually 



recalculating the data. 

Internally, the range of the masking data goes from 0 to 1000, but it is still possible that while using the 
Actual Color Thresholds with large depth numbers, that a particular depth will not change to the specific 
color level at the precise number, but will do so at a value within a few points of the entered number. For 
example, if the Actual Color Thresholds are entered as 5000, 15000, 25000, then it is possible that a depth 
value of 25001 will still be within the Range 2 colors and that it is not until a depth of 25003 that the color 
changes to Range 3.

• The Range 0-3 Max/Min Ask/Bid Color to be used is determined by the Percentage or percentage 
equivalent of the Actual value of each depth value (as determined above) and where it falls into the range of 
values defined in the Percent Color Thresholds or the Actual Color Thresholds. The following 
determines which specific color range is used:
◦ If the Percentage is less than or equal to the lowest value in the Percent Color Thresholds or the 

Depth Value is less than or equal to the percentage equivalent of the lowest value in the Actual 
Color Thresholds when using the Actual Values, then the Range 0 Bid/Ask Color is used.

◦ If the Percentage is greater than the lowest value and less than or equal to the middle value in the 
Percent Color Thresholds or the Depth Value is greater than the percentage equivalent of the 
lowest value and less than or equal to the percentage equivalent of the middle value in the Actual 
Color Thresholds when using the Actual Values, then the Range 1 Bid/Ask Color is used.

◦ If the Percentage is greater than the middle value and less than or equal to the highest value in the 
Percent Color Thresholds or the Depth Value is greater than the percentage equivalent of the 
middle value and less than or equal to the percentage equivalent of the highest value in the Actual 
Color Thresholds when using the Actual Values, then the Range 2 Bid/Ask Color is used.

◦ If the Percentage is greater than the highest value in the Percent Color Thresholds or the Depth 
Value is greater than the percentage equivalent of the highest value in the Actual Color Thresholds 
when using the Actual Values, then the Range 3 Bid/Ask Color is used.

• Each color range is also treated as a percentage range from 0% to 100% (color percentage). A depth value 
is then converted to a percentage within the range of values within a specific Color range. The final color 
that is used is determined by a linear interpolation from the Input color to the Background color (or to the 
Range Minimum Color if the Input for Use Range Minimum Colors is set to Yes) based on this color 
percentage, where 100% is the entered Input color and 0% is the Background color (or the Range Minimum 
Color). 

If the Minimum Volume Intensity Percent is non-zero, then any color that would be lower than this 
percentage value is not used in the calculation of the color percentage. This would mean that a Color 
Percentage of 0% would map to the color value that would be defined at the Minimum Volume Intensity 
Percent without this scaling. 

Example 1 - Interpolation to Background Color with Percent Color Thresholds:

The following example uses only the Ask depths for simplicity. The data and Inputs are as follows:

• Maximum Depth Value: 1000
• Minimum Depth Value: 0
• Range 3 Max Ask Color: Grey (RGB values of 100, 100, 100) 
• Background Color: Black (RGB values of 0, 0, 0) 
• Highest Quantity for Coloring: 0
• Lowest Quantity for Coloring: 0
• Percent Color Thresholds: .25, .5, .75
• Minimum Volume Intensity Percent: 0
• Depth Value: 850

The following steps are used to calculate the specific color for this depth and price:

1. Since the Depth Value is 850, and the range of data is 0 - 1000, the Range Percentage for this value is 0.85 
(850 / (1000 - 0)).

2. This Range Percentile is greater than the highest value in the Percent Color Thresholds, therefore the 
Range 3 Max Ask Color is the basis color for this depth value.

3. Since the Minimum Volume Intensity Percent is zero, the full range of possible colors for this Color 



Range will be used. The low value of this color range is 750 (.75 * 1000) and the high value within this 
color range is 1000, therefore this Depth Value equates to a Color Percentage of 0.4 ((850 - 750) / (1000 - 
750)).

4. A linear interpolation of the entered color results in a grey color with RGB values of (40, 40, 40).
Example 2 - Interpolation to Range Minimum Color with Percent Color Thresholds:

The following example uses only the Ask depths for simplicity. The data and Inputs are as follows:

• Maximum Depth Value: 1000
• Minimum Depth Value: 0
• Range 3 Max Ask Color: Dark Blue (RGB values of 0, 0, 100) 
• Range 3 Min Ask Color: Dark Red (RGB values of 100, 0, 0) 
• Highest Quantity for Coloring: 0
• Lowest Quantity for Coloring: 0
• Percent Color Thresholds: .25, .5, .75
• Minimum Volume Intensity Percent: 0
• Depth Value: 850

The following steps are used to calculate the specific color for this depth and price:

1. Since the Depth Value is 850, and the range of data is 0 - 1000, the Range Percentage for this value is 0.85 
(850 / (1000 - 0)).

2. This Range Percentile is greater than the highest value in the Percent Color Thresholds, therefore the 
Range 3 colors are used to determine the final color for this depth value.

3. Since the Minimum Volume Intensity Percent is zero, the full range of possible colors for this Color 
Range will be used. The low value of this color range is 750 (.75 * 1000) and the high value within this 
color range is 1000, therefore this Depth Value equates to a Color Percentage of 0.4 ((850 - 750) / (1000 - 
750)).

4. A linear interpolation of the entered color results in a Burgundy color with RGB values of (40, 0, 40).
Example 3 - Interpolation to Range Minimum Color with Actual Color Thresholds:

The following example uses only the Ask depths for simplicity. The data and Inputs are as follows:

• Maximum Depth Value: 1000
• Minimum Depth Value: 0
• Range 3 Max Ask Color: Dark Blue (RGB values of 0, 0, 100) 
• Range 3 Min Ask Color: Dark Red (RGB values of 100, 0, 0) 
• Highest Quantity for Coloring: 0
• Lowest Quantity for Coloring: 0
• Actual Color Thresholds: 250, 500, 750
• Minimum Volume Intensity Percent: 0
• Depth Value: 850

The following steps are used to calculate the specific color for this depth and price:

1. The Actual Color Thresholds are converted to percentage values based on the Minimum and Maximum 
Depth values. For the Actual Color Threshold of 250, the following calculation is used: Percentage = (250 - 
0) / (1000 - 0). This results in Actual Color Thresholds as percentages of 0.25, 0.50, 0.75.

2. Since the Depth Value is 850, and the range of data is 0 - 1000, the Range Percentage for this value is 0.85 
(850 / (1000 - 0)).

3. This Range Percentile is greater than the highest percentage value of the Actual Color Thresholds, 
therefore the Range 3 colors are used to determine the final color for this depth value.

4. Since the Minimum Volume Intensity Percent is zero, the full range of possible colors for this Color 
Range will be used. The low value of this color range is 750 and the high value within this color range is 
1000, therefore this Depth Value equates to a Color Percentage of 0.4 ((850 - 750) / (1000 - 750)).

5. A linear interpolation of the entered color results in a Burgundy color with RGB values of (40, 0, 40).

Combine Increment in Ticks Additional Information

[Link] - [Top]



When the Input for Combine Increment in Ticks is set to a value other than 1, there are few changes that occur to 
the way the Market Depth Historical Graph is displayed. The following gives the information on why these may 
occur and how they are to be interpreted.

• Rounded Price Level: When using a Combine Increment in Ticks value other than 1, the resulting data is 
placed at the rounded price level for the given Tick Size and Combine Increment in Ticks. This rounded 
price level is the price at which the price can be divided by the Combined Tick Size with no remainder. 

For example, given a tick size of 0.25 and a Combine Increment in Ticks value of 3, the summed depth 
values will be placed at price values of 0.75, 1.50, 2.25, ... 3099.75, 3100.50, 3101.25, etc. 

This also means that the values that are summed together are those depth values that are surrounding the 
rounded depth, using a standard rounding mechanism. For example, at the new rounded price level of 
3100.50, the depths at the following prices were summed together: 3100.25, 3100.50, 3100.75. 

The following image shows this combination of the depths for the above scenario. 

• Best Bid/Best Ask Does Not Match DOM: When using a Combine Increment in Ticks value other than 1, 
the data is combined based on the rounding price value as described above. Although they are not displayed 
in the DOM, there are Bid Depth values above the current price and there are Ask Depth values below the 
current price. These values are included in the calculation of the combined market depth. 

In the image below, both the Market Depth Historical Graph and the Chart DOM have been set to have a 
Combine Increment in Ticks to 2. As can be seen, there is a difference in the Bid Depth, which is 
showing as 59 in the Chart DOM and 61 in the Market Depth Historical Graph. This is because the Market 
Depth Historical Graph is including an additional depth of 2 that would be located at the price above the 
Best Bid. 

• Space at Top of Market Depth When Using Maximum Levels to Display and Combine Increment in 
Ticks: When using both the Maximum Levels to Display and the Combine Increment in Ticks there 
may be a space between the coloring of the Highest Priced Market Depth and the one below it. This is due 
to the number of depth levels at the top and bottom of the Market Depth Historical Graph being split by the 
Combine Increment in Ticks based on the actual price at any given time and how that relates to the 
Rounded Price Level (see above). Therefore, what is presented is the number of levels combined at the 
top, but then displayed at the rounded price for that level. 

In the image below, the Market Depth of 133 is the sum of the 73 and 60 Ask Depths at prices of 3213.50 
and 3213.75 respectivly. But the display of the combined depth is at the price of 3215.00 which is the 
rounded price level for the given Combine Increment in Ticks at that level. The thickness of the market 
depth bar at that level reflects the number of market depth levels that actually contributed to that bar (2 in 
this case). 

Market Depth Historical Graph Not Displaying

[Link] - [Top]
Follow through the instructions here to resolve a problem where the Market Depth Historical Graph study does not 
display any data, or not displaying any data at particular Date-Times in the chart.

The instructions here also apply to verifying there is historical market depth data for a particular period of time in 
the chart for the purpose of seeing if during a replay, market depth data will be replayed during that time range. 

In this case, the chart must not be replaying and you will need to scroll the chart back in time to the point in time 
you want to do the replay for, to see if there is historical market depth data for that period of time.

This information also applies to verify there is historical market depth data which is used by the Bid and Ask 
Depth Bars study. If there is not any data displayed by the Market Depth Historical Graph study for the period of 
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time you want to see data from the Bid and Ask Depth Bars study, then this is why you do not see data for that 
study. 

1. First, make sure your Sierra Chart Service Package is set to a Service Package that includes Advanced 
features. Otherwise, the Market Depth Historical Graph study will not display anything. It will be blank.

2. Make sure to add the Market Depth Historical Graph study to the chart if it is not already. Refer to the 
Step by Step Instructions on this page.

3. The Market Depth Historical Graph study can only be used on an Intraday chart. Not Historical Daily 
charts. 

4. To ensure there is market depth data from the particular Date-Time you want to see market depth data for in 
the chart, follow the Downloading of Historical Market Depth Datainstructions on this page. If this resolves 
the problem, then stop here.

5. Reconnect to the data feed. Stop here if the problem is resolved.
6. Verify market depth data is being received for the symbol. To do this, first connect to the data feed with 

File >> Connect to Data Feed. 

Go to the chart and select File >> Open Market Depth Window. You should see multiple levels of market 
depth data. If not, that is where the problem is. You will need to contact your Data/Trading Service 
provider and make sure that market depth data is authorized for the symbols that you require market depth 
data for. Stop here if this is the problem. 

This step is only applicable for viewing market depth data at the last bar in the chart and ensuring it will be 
recorded in the present time so it can be viewed historically. 

If you want to view historical market depth data on the chart, then this step is not going to be applicable. 

There are also settings which limit the amount of market depth data requested from the external data feed 
and displayed. For more information, refer to Not Receiving the Full Number of Market Depth Levels. 

7. Select Chart >> Chart Settings >> Market Depth. Make sure the Maximum Market Depth Data Days 
to Load setting is set to the number of days from the last date in the chart, that you want to load market 
depth data for. This is particularly important during a chart replay, that it is set high enough to load market 
depth data back to the dates you will be replaying. 

8. Reset the defaults for the Market Depth Historical Graph study by opening the Study Settings window 
for the study (Analysis >> Studies >> [select study in Studies to Graph] >> Settings). 

Press the Reset Defaults button. 
9. Press OK.
10. Press the Remove button on the Chart Studies window to remove the study. 
11. Add the Market Depth Historical Graph study again from the Studies Available list.
12. Press OK. Stop here if the problem is resolved. 
13. If you see the Market Depth Historical Graph colored rectangles on the chart but no quantity numbers 

displayed within them, then make sure the Show Quantity Numbers Input for the Market Depth Historical 
Graph study is set as you require. 

Also check the Quantity Numbers Color setting to make sure it is set to a visible color. To adjust Study 
Inputs, refer to Modifying Studies. 

And increase the chart bars spacing to ensure there is sufficient width per chart column to display the 
quantity numbers. 

14. Set the Lowest Quantity for Coloring Input with the Market Depth Historical Graph study to zero(0). To 
adjust Study Inputs, refer to Modifying Studies. 

15. If market depth data is not being displayed on only a portion of the chart (market depth data is displayed in 
some areas, but not in others), then this indicates that the market depth data is missing where you are not 
seeing it. 

In this case, refer to Downloading of Historical Market Depth Data 
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If required, the last reported market depth quantities can be displayed from the chart bar which that 
occurred on, forward into the areas with missing data. To do this, set the Market Depth Historical Graph 
Input for Extend Last Known Depth to Yes. 

16. Verify that there are data files present. Go to the \Data\MarketDepthData folder in the Sierra Chart 
installation folder on your system (usually C:\SierraChart), through your operating system file manager. 

This folder contains all of the market depth data files. The file extension is .depth. The filename format is 
[symbol].[UTC date].depth. 

The symbol of the market depth data file needs to match the symbol of the chart exactly. 

The date on a market depth data file is the UTC date and covers a time span from 0:00:00 to 23:59:59 for 
that date in UTC time. If the file for a particular date does not exist, then there will be no data for that 
particular date in the chart. 

If connected to the data feed and if receiving market depth data for a symbol, the market depth data file for 
the current date and for the symbol of the chart will be increasing in size. Periodically check the size of this 
file for confirmation that the data is actually being appended to the file. If not, then that is an indication of a 
problem. 

Also, consider the fact that the market depth data file may only contain data for a portion of the date it is 
for. Or Sierra Chart may not have been connected to the data feed at all times during that date or the 
necessary settings to maintain historical market depth data for the symbol were not present all times. 

17. If there are a large number of chart bars loaded in the chart, there could be a memory allocation error 
occurring which prevents any historical market depth data from displaying. 

This error will display in the Window >> Message Log. The solution to this is to select Chart >> Chart 
Settings. Set the Days to Load setting to 1. Press OK. Example message: Failed to add to the depth data 
for [symbol], as a result of running out of memory. The depth data accounted for [memory usage]" of 
memory. Depth data will be unavailable until the chart can be reloaded. 

For additional information for help with errors like this, refer to Out of Memory Condition. 

Market Depth Data Time Stamping During Real Time Updates and 
Replays

[Link] - [Top]
For 100% accurate time stamping for market depth data, it is mandatory that you use the Denali Exchange Data 
Feed. This is the definitive solution to this problem described in this section. The Denali Exchange Data Feed does 
not use the local computer clock for time stamping and instead timestamps market data according to the exchange 
timestamps.

Additionally, in newer versions of Sierra Chart, both market depth data and trades, are time stamped to the 
millisecond. Therefore, it is important to be running a current version of Sierra Chart for the most precise time 
stamping.

During real-time chart updating and also during Chart Replays, a chart that uses the market depth data in some way 
like through the Market Depth Window or when using the Market Depth Historical Graph study, it is important 
to be aware of time stamping differences between the market depth data and trades which can cause the market 
depth data to be out of sync with the last trade prices within the price bars.

Depending upon the particular data feed being used, trades could be timestamped using the timestamp from the 
data feed and the market depth data could use the local computer clock timestamp. This will cause these two 
different data sets to be potentially out of sync when replaying a chart.

It also could be that the time stamping of the market depth data uses the timestamp from the data feed but market 
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depth data timestamp is not completely accurate relative to the timestamp used for trades. Sierra Chart has no 
control over this.

There is not necessarily a perfect solution to this kind of problem. If the local computer clock is being used for 
time stamping, it is recommended that your computer's clock be set extremely accurately and synchronized 
multiple times an hour to a network time server. Refer to Incorrect Date and/or Time Display for further 
information.

If the particular Data or Trading service you are using supports time stamping using the local computer clock, then 
set Global Settings >> Data/Trade Service Settings Service Setting >> Timestamp Using Local Computer 
Clock to Yes/True to use the local computer clock, if this option is available for the Service you are using. 

In some cases market depth data is always time stamped using the local computer clock depending upon the 
particular Data/Trading service being used. 

Market Depth Historical Graph Timing in Relation to Chart Bar Date-
Times

[Link] - [Top]
During real-time updating of a chart and chart replays there are rules related to loading and displaying of market 
depth data in relation to the latest/ending Date-Time in the last bar in the chart and whether the market depth data 
with Date-Times beyond this latest/ending Date-Time is loaded/displayed or not. 

The following are the rules for this.

The following paragraphs use the term reference Date-Time. What this refers to is what is considered the latest 
Date-Time in the chart which is the Date-Time for which market depth updates that are beyond this Date-Time are 
not loaded. 

This means that you can see current market depth quantity values, which are not immediately displayed in the last 
bar in the chart until such time that the reference Date-Time catches up to the Date-Time of the most recent market 
depth data. This may not be until a new chart bar begins.

During a chart replay, the reference Date-Time for market depth data will be based upon the current Date-Time of 
the replay whether or not the last bar in the chart includes that particular Date-Time. The current Date-Time during 
a chart replay depends upon the replay speed and the starting Date-Time of the replay, and the actual elapsed time. 

When a chart is not replaying and the chart bars are based upon a fixed time, the reference Date-Time for market 
depth data is the ending time of the chart bar based upon its time duration whether or not that time has yet been 
encountered. So in other words in the case of a 5 minute chart bar, with the starting time of 12:00:00 the ending 
time will be 12:04:59.999999. A new bar does not begin until there is a new trade within the timeframe of that 
upcoming bar.

When a chart is not replaying and the chart bars are based upon a variable timeframe, Number of Trades, Volume, 
Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars, the reference Date-Time is the Date-
Time of the last trade within that bar.

In all of these cases market depth activity beyond the reference Date-Time will not be displayed until a new chart 
bar is added to the chart which will only occur when there is a trade within the timeframe of that upcoming bar.

In no case, is market depth data ever missed or ignored. Once a chart bar is added to the chart and contains the 
Date-Time of market depth data received, then that chart bar will display that market depth data according to the 
Input settings of the Market Depth Historical Graph study. 

If you want to see the market depth data updates on the chart bars in all cases immediately as they occur, it is 
necessary for there to be a chart bar that contains the timestamp of the market depth data updates. <
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In order to have chart bars immediately appear as there are updates with market depth data, and not trades, it is 
necessary to use a Data Recording Mode suffix on the symbol. You need to use the -BID_ASK_TRADE_SYNC 
data recording suffix. There are others available as well.

This data recording suffix for the Market Depth Historical Graph is only supported with version 2393 or higher. 
You need to update to this version or higher for proper use of this recording suffix when using the Market Depth 
Historical Graph study. 

In addition to this, it is necessary to set the Intraday Data Storage Time Unit to 1 Tick. This is essential. 

There is no other solution to seeing market depth data updates immediately on the chart bars, other than what is 
explained in the paragraphs above. 

Drawing of Depth Quantities at Price Levels on Chart Bars where there 
have been No Depth Updates

[Link] - [Top]
The maximum market depth quantity at a price level is only shown at the chart bar during the timeframe it 
occurred. For subsequent chart bars, if there has been no market depth update at that price level, but there have 
been updates at other price levels in that chart bar, then the last market depth quantity is displayed until it is deleted 
by the market depth data stream even if there has been no market depth update at that price level at a particular 
chart bar.

This is the standard functioning of the Market Depth Historical Graph study for price levels on chart bars where 
there have been no market depth updates but the prior depth levels have not been deleted by the data feed.

This is considered essential functioning of the study otherwise the Market Depth Historical Graph will have a 
broken appearance.

This occurs whether Extend Last Known Depth is set to Yes or No.

One thing you need to understand is that if Sierra Chart has lost the connection to the data feed and your computer 
has gone into a Sleep or Hibernate state and then comes out of that state hours or days later or whatever the 
timeframe is, the market depth levels at the last update still exist and can be extended forward until the time you 
get a connection to the data feed again by setting the Input Extend Last Known Depth to Yes.

This is why you must always disconnect Sierra Chart from the data feed to cause the current levels to be internally 
deleted before putting your computer to Sleep/Hibernate. 

Improving Performance

[Link] - [Top]
To improve the drawing performance and therefore lower the CPU usage when using the Market Depth Historical 
Graph study, follow the below steps.

1. Go to the chart and select Chart >> Chart Settings >> Display.
2. Set the Chart Update Interval in Milliseconds to 1000 or higher.
3. Press OK.
4. Open the Study Settings window for the Market Depth Historical Graph study.
5. Set the Show Quantity Numbers Input to None or Only After Last Bar.
6. Set the Maximum Levels to Display Input to 20 or lower.
7. Press OK to close the Study Settings window.

Downloading Of Historical Market Depth Data
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Follow the instructions below to enable the downloading of historical market depth data from either the Denali 
Exchange Data Feed or the Delayed Exchange Data Feed.

Market depth data is maintained on Sierra Chart servers for a maximum of 180 days. Prior to that, the files are 
automatically deleted. 

1. Make sure you are running an up-to-date version of Sierra Chart. Refer to the Fast Update instructions. 
2. Unless you are specifically wanting to use the Delayed Exchange Data Feed, make sure Allow Support for 

Sierra Chart Data Feeds is enabled.
3. Select Global Settings >> Sierra Chart Server Settings. 
4. Set the Support Downloading Historical Market Depth Data option to Yes.
5. Set the Maximum Historical Market Depth Days to Download setting to the number of days you want to 

download. The larger the number, the longer it takes for market depth data to be downloaded. This setting 
only exists in newer versions. Make sure Sierra Chart is up-to-date.

6. Press OK.
7. When Sierra Chart is connected to the data feed and historical market depth data is required for a chart like 

when the Market Depth Historical Graph study is on the chart, then historical market depth data will be 
downloaded for the current symbol of the chart. 

In the case of a Continuous Futures Contract chart, historical market depth data will not be downloaded, for 
prior futures contracts loaded in the chart.

8. There is the ability to re-download the historical market depth data from a particular Date-Time in the 
chart. You can add the command for that through Global Settings >> Customize Chart Shortcut Menu. 

The name of the command is Download Depth Data from Date-Time. To use this command, right click 
on the chart at the point in time you want to start the market depth data download at, and select the 
command. This command only works to download market depth data for the current symbol of the chart. 

To download historical market depth data for prior futures contracts symbols in a Continuous Futures 
Contract Chart, you will need to open a separate chart for those individual prior futures contracts and 
download historical Market Depth for each of them. 

9. To view the historical market depth data, add the Market Depth Historical Graph study to the chart. 
Refer to Step by Step Instructions. 

10. If for some reason the downloaded market depth data is not displaying in the chart, then select Chart >> 
Reload and Recalculate to load it in, after the historical market depth data download is complete. You can 
monitor the progress of the data downloading through the Window >> Message Log.

11. The amount of market depth data available depends upon the exchange. Market depth data for CME Group 
is maintained for 180 days. Market depth data from NASDAQ TotalView is maintained for 31 days. 

Other Related Useful Studies
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Below are some studies which you may find useful to use along with the Market Depth Historical Graph study.

• Bid and Ask Prices Study
• Large Volume Trade Indicator
• Volume by Price Study
• Chart DOM Market Data Columns

*Last modified Friday, 14th July, 2023.
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Introduction
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The Sierra Chart Historical Data Service provides Historical Daily Data (for charts with a bar period of 1 Day 
and greater) and Historical Intraday data for Sierra Chart. 

The Sierra Chart Historical Data Service is a historical data only service. It does not provide streaming real-time 
or streaming delayed data. When the charts are updated, they will be up-to-date within 10 to 15 minutes of the 
current prices. 

Historical tick by tick Intraday data is also provided for most of the futures exchanges and for US stocks (NYSE, 
AMEX, NASDAQ).

The Sierra Chart Historical Data Service is included with the Standard and Advanced Sierra Chart Service 
Packages. 

The Sierra Chart Historical Data Service can be used on its own for Historical Daily and Intraday charts. Or, for 
Historical Daily chart data to use with a Trading service you are using Sierra Chart with, which does not provide 
Historical Daily chart data. 

This service is fast and reliable. 

If you require real-time data it is recommended to use one of the Real-Time Exchange Data Feeds Available from 
Sierra Chart.

For Forex and CFD historical and real-time data, use the Sierra Chart Realtime and Historical Forex/CFD Data 
Service.

The historical Intraday data from this service can be replayed. 

Daily Data Download Limit

[Link] - [Top]
With the Sierra Chart Historical Data Service there is a limitation on the number of Historical Daily data 
requests per month. This is because the service provider we use charges per query. 
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The limitation for the number of Historical Daily data requests is 30,000 per month. This applies primarily to 
Historical Daily data requests only and not historical Intraday data requests.

If you exceed this limit, then the reason for this is given in the Window >> Message Log. 

        Max downloads per month exceeded. Downloads = ###. Monthly Limit: 
#####. 
        
Although historical Intraday data requests for some less common markets are also included in these counts. For 
Continuous Futures Contract charts, there are multiple data requests made when the initial data is downloaded.

To increase the number of Historical Daily data downloads per month, go to the Services Activation page and the 
Additional Historical Daily Data Downloads section.

To see the number of queries you have for the month, go to Additional Historical Daily Data Downloads. 

What is Included
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• Streaming Real-Time Data: No.
• Historical Intraday Data: Yes. 

Tick by tick data for futures contracts on the CME/NYMEX/COMEX/CBOT begins at 2011. Prior to this 
the CME/NYMEX/COMEX/CBOT data is in 1 minute units and begins at June 2008. 

Tick by tick data for futures contracts on the ICE begins at 2013. Prior to this the ICE data is in 1 minute 
units and begins at June 2009. 

Tick by tick data for futures contracts on the EUREX begins at 2013. Prior to this the EUREX data is in 1 
minute units and begins at 2010. 

At least 180 days of historical tick by tick data is provided for US stocks. Usually there is 1 year of tick by 
tick data available. Prior to this the US stock data is in 1 minute units and begins in 2008. 

Historical Intraday data goes back to 2014 for the BMF/B3. Tick by tick data begins in 2016. 

For other futures contracts and cash index symbols, tick by tick data begins at 2013. 

Unless otherwise noted, the amount of historical data available in 1 Minute units depends upon the symbol 
and is at least back to 2010 so long as the symbol traded back that far in time. For some symbols there is 
more historical data available.

• Historical Daily Data: Yes. The number of years available depends upon the symbol. For US equities and 
US cash indices, the data is as far back as 1980, or a later date if trading began later for the symbol. For US 
commodity futures, the data is as far back as 1970, or a later date if trading began later for the symbol.

• Historical Bid Trade Volume and Ask Trade Volume: Yes. The amount of historical data that has Bid 
Trade Volume and Ask Trade Volume depends upon if the historical data is tick by tick. Refer to 
Historical Intraday Data above.

• Live Trading Services: No.
• Simulated Trading: Yes.
• Order Types Supported: All
• Server Managed OCO (Order Cancels Order): No.
• Automated Trading (applies to Live or Simulated): Yes.
• Efficient Market Data with Processing on Background Thread: Yes.

Integration with Trading Services
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The Sierra Chart Historical Data Service provides both historical Daily and Intraday data.

The historical Daily data with this service is seamlessly integrated with most of the Trading services supported by 
Sierra Chart. 

The quality and reliability of the historical data with this service is generally much higher than the historical Daily 
data provided by the supported Trading services, assuming they provide historical Daily data.

For some of the supported Trading services, the historical Intraday data provided with the Sierra Chart Historical 
Data Service , is integrated with the Trading service. However, the data is delayed. Therefore, the most recent 10 
to 15 minutes of historical Intraday data will still come from the Trading service. To ensure the delayed historical 
data from the Sierra Chart Historical Data Service is used, enable Global Settings >> Data/Trade Service 
Settings >> Allow Support for Sierra Chart Data Feeds. 

To use a Sierra Chart data service which provides non-delayed historical Intraday data and real-time data, you need 
to use one of the Real-Time Exchange Data Feeds Available from Sierra Chart instead.

The Sierra Chart Historical Data Service can be used completely on its own. If you are using another supported 
Data and Trading service, you may want to install another copy of Sierra Chart on your system to access the full 
amount of Historical Daily and Intraday data this service provides.

Setup Instructions
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1. The Historical Daily data with the Sierra Chart Historical Data Service is fully integrated with all of the 

supported Trading services as required. There is nothing more that needs to be done to use the Historical 
Daily data from this service. 

2. If you want to use both the Historical Daily and Intraday data provided by the Sierra Chart Historical 
Data Service on its own or independently from another Data or Trading service you may be using, 
continue with the following steps. 

3. Optional: If you are using another Data or Trading service, you may want to install a second copy of Sierra 
Chart set to use the Sierra Chart Historical Data Service specifically. Refer to the instructions on the 
Multiple Services page to install another copy of Sierra Chart before continuing with the below steps. 

4. Select Global Settings >> Data/Trade Service Settings on the menu. 
5. Set the Current Selected Service to SC Data - All Services. Refer to the image below. 
6. If you are a user of either of the Real-Time Exchange Data Feeds Available from Sierra Chart and you also 

want to receive real-time data, then enable Allow Support for Sierra Chart Data Feeds. 

If you are using the Sierra Chart Exchange Data Feed in another running instance of Sierra Chart and only 
paying for one real-time connection, then uncheck this option to avoid unnecessary connections to the real-
time data server which would fail because only one connection is allowed or could prevent the other 
instance of Sierra Chart from receiving the real-time data.

7. If you want the historical data which is downloaded to be tick by tick, then set the Common Settings >> 
Intraday Data Storage Time Unit to 1 Tick.

8. Press OK to close the Data/Trade Service Settings window. 

9. To open a chart, select File >> Find Symbol on the menu. Either select the symbol from the Available 
Symbols list or look up the symbol in the Sierra Chart Historical Data Service Symbols Lists and manually 
type it into the Selected Symbol text box.

10. Stock symbols are not included in the Available Symbols list. You have to manually type a stock symbol 
into the Selected Symbol box. 

11. Press Open Intraday Chart to open an Intraday chart. Press Open Historical Chart to open a Historical 
Daily chart.

12. Expired Futures Contracts: Expired futures contracts can be used. Select File >> Find Symbol. From the 
symbol lists, select one of the symbols for the particular futures market you want to get a chart of. Modify 
the month code and the two digit year to what you require in the Selected Symbol box. And then open the 
chart.
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13. If you have changed to the SC Data - All Services Service from another selected Service in Sierra Chart, 
the symbols may be different for this Service as compared to the other Service you have been using. 
Therefore, you may need to update the symbols of the existing charts you have open to match, for them to 
receive data from the SC Data - All Services Service. 

In the case of futures contract symbols, you need to use the Edit >> Translate Symbols to Current 
Service command to automatically translate the symbols. 

For other types of symbols, refer to the Changing the Symbol of a Chart instructions. 
14. Information: Data for Historical Daily charts is downloaded when you open them, when a new trading day 

begins, and at least every 24 hours. 
15. Data for Intraday charts is downloaded when you open them. When connecting to the data feed with File 

>> Connect to Data Feed. The historical data is delayed by 10 to 15 minutes based on exchange rules. In 
other words it will be behind from 10 to 15 minutes from the current time if the market is currently open. 
For futures it will be 10 minutes. 15 minutes for stocks. 

You can have the Intraday charts not receiving real-time data from one of the Real-Time Exchange Data 
Feeds Available from Sierra Chart periodically update by setting Global Settings >> Data/Trade Service 
Settings >> Service Settings >> Intraday Download Interval for Non-Real-time Symbols (min) to the 
interval in minutes you want to have them periodically updated. Setting this to 0 will prevent automatic 
updating. The lowest it can be set is 20 minutes.

Included Markets
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New York Stock Exchange (NYSE)
NYSE Market (AMEX)
NASDAQ
FINRA
Chicago Mercantile Exchange (CME)
Chicago Board of Trade (CBOT)
CME COMEX
New York Mercantile exchange 
(NYMEX)
CBOE Futures Exchange (CFE)
Kansas City Board of Trade (KCBT)
Minneapolis Grain Exchange (MGEX)
ICE Futures US
ICE Futures Europe
Eurex
LIFFE
Euronext Futures
Worldwide Futures Exchanges
US Mutual Funds
Canadian Equities Exchanges
S&P Indices
Dow Jones Indices
NASDAQ Indices
SIMEX (SGX)
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End of Day Update Times

[Link] - [Top]
For all exchanges unless otherwise noted, the update time for Historical Daily data for the current days data for the 
symbol will be after the market closes for them. 

SIMEX symbols are updated Monday through Thursday at around 8PM US central time. Friday's prices will not 
update until Monday night due to SIMEX licensing restrictions. 

Sierra Chart provides real-time data for some exchanges and delayed data for those exchanges as well. For 
continuously updating Historical Daily Charts, use the Denali Exchange Data Feed or the Delayed Exchange Data 
Feed. 

Sierra Chart Historical Data Service Does Not Provide Real-Time Data
[Link] - [Top]
The Sierra Chart Historical Data Service documented on this page does not provide real-time streaming data or 
delayed streaming data.

Therefore, when Global Settings >> Data/Trade Service Settings >> Service is set to SC Data - All Services, 
real-time streaming data will not be received for the symbols of the Sierra Chart Historical Data Service unless 
you are using one of the Real-Time Exchange Data Feeds Available from Sierra Chart or the Delayed Exchange 
Data Feed which provide streaming delayed data.

When the Service in Sierra Chart is set to SC Data - All Services, then this Service combines multiple services 
including the Sierra Chart Historical Data Service. 

For information about real-time futures data, refer to Futures Data.

Open Interest Data
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With the Sierra Chart Historical Data Service, the Open Interest value for a day for a symbol is not provided until 
approximately 24 hours after the close of that trading day.

So you will not see Open Interest in the chart for the recent trading day when using the Open Interest study, until 
that time.

Futures Month Codes
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The following table lists the Month Codes for futures symbols. These are standard Month Codes established and 
standardized by futures exchanges.

Month Name Month Code
January F
February G
March H
April J
May K
June M
July N
August Q
September U
October V
November X
December Z
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Month Name Month Code
January F
February G
March H
April J
May K
June M
July N
August Q
September U
October V
November X
December Z

Charting Total Volume and Open Interest
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Follow the below instructions to create a Historical Daily chart which shows total Volume and Open Interest 
among all futures contracts for a particular futures market.

These instructions only apply when using the Sierra Chart Historical Data Service or if the Trading service you are 
using, uses this service for Historical Daily data.

1. For futures contracts, the Volume and Open Interest reported for a specific futures symbol, are for that 
specific futures symbol when using the Sierra Chart Historical Data Service.

2. To get total Volume and Open Interest for all the contracts for the underlying futures symbol in a Historical 
Daily futures contract chart, set the option Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Download Total Volume for All Contracts for Futures Daily Data to Yes. After changing 
this setting it is necessary to re-download the data in the affected charts with Edit >> Delete All Data and 
Download. 

3. This setting applies only to Historical charts. For Intraday charts, the volume is also for the specific futures 
symbol of the chart and cannot be changed to all contracts for the underlying futures symbol. 

4. Note: When Download Total Volume for All Contracts for Futures is enabled, you may not receive 
volume data for the current day. 

5. Select File >> Find Symbol.
6. Locate in the list the particular futures contract you want to open a chart for.
7. Press the Open Historical Chart button.
8. Add the Volume and Open Interest studies to the chart following the Adding/Modifying Chart Studies 

section.
9. You should see Volume and Open Interest for all contract months. If not, then re-download the data in the 

chart with Edit >> Delete All Data and Download.
10. Open Interest data is not available for the current day and for the prior day it may not be finalized. If there 

any missing or incorrect Open Interest values in a Historical Daily chart, then right-click on the chart from 
the date you want to start a download from and select Delete and Download Data. 

*Last modified Saturday, 01st July, 2023.
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• Using Studies (Opens a new page)

Study Overlay - OHLC (Open, High, Low, Close)
The Study Overlay - OHLC study overlays a study Line/Subgraph from another chart (normally a shorter 
duration bar period) onto the chart this study is applied to (usually a longer duration bar period compared to the 
source chart). It displays it as an OHLC (Open, High, Low, Close) bar. 

For example, if you overlay a study line from a 1 minute chart onto a 5 minute chart, then each column for this 
study in the 5 minute chart will show the Open, High, Low, Close values for the study line from the 1 minute 
periods during the same 5 minute period. 

This is useful to be able to create OHLC bars for a study to see its range of values during a longer duration bar by 
referencing the study Line/Subgraph on shorter duration bars. For the greatest accuracy the shorter duration bars 
could set to a low value like 5 seconds per bar or even less as required.

Therefore, this study requires two charts. To open the other chart, refer to Opening Charts. To reference the other 
chart, use the Chart, Study, Subgraph Reference InputWith this Study Overlay - OHLC study.

To be able to view the High and Low values for a study based upon a higher timeframe per bar but the study is 
added to and is calculated on a shorter timeframe per bar chart, it is necessary to adjust the Length Inputs of the 
study on the shorter timeframe per bar chart. The study will need to have its Length Inputs increased by the 
amount which is equal to the higher timeframe divided by the shorter timeframe. 

For example, if the study is applied to and being calculated on a 1 second chart and it is overlaid on a 1 minute 
chart, then you will need to increase the Length Inputs by 60 times. This is imperfect, but it does give some 
approximation.

One possible use of this study is to create High Accuracy Spread charts.

This study can also be used to overlay a main price graph from one chart on to another chart. To do this, the Study 
setting in the Chart, Study, Subgraph Reference Input needs to be set to <Main Price Graph>. In this particular 
case, you most likely will want to set the Subgraph to overlay the Last. And the main price graph should be on a 
chart which has a shorter timeframe bar compared to the chart this study is on.

Copying Results of Color Bar Based on Alert Condition From Chart Bars with Shorter Time Frame to 
Chart Bars with Higher Timeframe

The Study Overlay - OHLC study has another useful purpose and that is to copy the results of the Color Bar 
Based on Alert Condition study when used on chart bars of a shorter time frame to chart bars of a higher 
timeframe. 

Therefore, if any of the chart bars from the shorter timeframe bars, are colored by the study and therefore the study 
at that bar column is returning TRUE, then one or more of those TRUE results will be copied to the corresponding 
destination bar column of a higher time frame per bar chart without missing any of these TRUE conditions.

When using Study Overlay - OHLC for this purpose, set the Use Zero Values from Source Study Input to No 
and set Draw Zero Values Input to No.

Inputs

• Chart, Study, Subgraph Reference: This Input specifies the particular Chart, Study on that Chart, and 
Subgraph within that Study to reference and to create the Open, High, Low, Close bars from. It is the 
selected Subgraph which is used in the calculation. 

The chart being referenced must be open and within the same Chartbook. First select the Chart. 
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After selecting the Chart, select the Study. After selecting the Study, select the particular Subgraph within 
that study to reference. 

• Use Zero Values from Source Study: When this Input is set to No, then zero values from the referenced 
source Study Subgraph with a value of zero will be ignored and will not copy to the destination OHLC 
bars. However, still one or more of the Open, High, Low, Close values for an output bar could be zero 
because it had to be initialized to 0.

• Multiplier: The values of the Study Subgraph are multiplied by this number.
• Draw Zero Values: When this Input is set to No, the Open of a bar will not be drawn if the value is 0. The 

High and Low of a bar will not be drawn if one of them is 0. And the Close of the bar will not be drawn if it 
is 0. In the case when this Input is set to Yes, these values will all be drawn.

• Use Standard OHLC Subgraphs from Source Study: When this Input is set to Yes, if the Source Chart 
and Study has standard Open, High, Low, and Last Subgraphs, then those Subgraphs will be used to 
determine the Open, High, Low, and Last (respectively) of the bars for this study. If this Input is set to Yes 
and the source chart does not have an Open, High, Low, and Last Subgraphs, then an error will be placed 
in the Message Log stating that Study references a Study Subgraph that does not exist. 

When this Input is set to No then only the single Subgraph referred to in the Chart, Study, Subgraph 
Reference Input will be used to determine the Open, High, Low, and Last for this study. 

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
The information in this section applies to both the Color Bar Based on Alert Condition and Color Background 
Based on Alert Condition studies.

In almost all cases you will want to use the Color Bar Based on Alert Condition study since its Subgraphs >> 
Draw Style can also be set to Background and accomplish the same thing as the Color Background Based on 
Alert Condition study. 

These are very powerful studies that color the bars, Study Subgraph lines, or the chart background according to 
whether or not the specified Simple Alert Condition Formula is TRUE for the corresponding bar.

Up/Down Arrows can also be drawn as an alternative. For complete information on how to define and set a Simple 
Alert Condition formula to be used with this study, refer to the Study Alerts and Scanning page.

There are many Formula Examples on that page including examples which use this study.

The Simple Alert options for an Alert Condition formula: Reset Alert Condition on New Bar, Alert Only Once 
per Bar, do not apply with this study.

The option Evaluate on Bar Close does apply to these studies. In the case of the Color Bar Based on Alert 
Condition and Color Background Based on Alert Condition studies, Evaluate on Bar Close does not cause the 
prior bar to be colored when the Alert Condition formula is TRUE at a specific bar, rather it simply skips 
evaluating the formula on the very last bar in the chart. In other words, when Evaluate On Bar Close is enabled, 
what effectively does is evaluate the Alert Condition Formula across the bars in the chart other than the last bar. So 
when it is disabled, the evaluation also occurs on the last bar in the chart.

One good use of this study is to test a Simple Alert Condition formula you have been using on a study. In this 
way you can instantly and clearly see if your Alert Condition formula works as expected because the bars or 
background will be colored at the chart bars where it is TRUE.

Alert Condition formulas can sometimes be complicated to resolve problems with. It is recommended that you use 
a step-by-step process to create a formula whereby you start simple and then add to it. The very first formula you 
should use to simply see how this study and how formulas work is =1 or =TRUE. This will color the bars or 
background in the chart and then you can go from there to a more advanced formula.

Remember that if you want to make reference to other studies in your Alert Condition formula, that you must 
specify the study's ID before the study Subgraph you are referencing. Example: ID1.SG2

When the Color Bar Based on Alert Condition study is referencing one of the Time and Sales studies, since 
those studies use a separate bar for each trade or each bid/ask update, the persistence of the bar coloring is only 
going to be until the next trade or bid/ask update. So therefore the persistence will not be for the duration of the 
chart bar but a much shorter time usually. 

Drawing Arrows/Text or Other Styles at the High or Low of Bars

[Link] - [Top]
It is possible to draw Arrows, Text or other Draw Styles at the High or Low of a chart bar instead of coloring the 
entire bar itself when using the Color bar Based on Alert Condition study. Follow the instructions below to do 
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this.

It is necessary to follow through these instructions when using a Draw Style that draws at the level of the values of 
the study Subgraph of the Color Bar Based on Alert Condition study, instead of using a Color Bar Draw Style 
which will color a bar when the Subgraph value at a chart bar is any nonzero value like 1.0. Otherwise, you will get 
an incorrect display from the Color Bar Based on Alert Condition study. 

1. Add the Color Bar Based on Alert Condition study to the chart. Refer to the Adding/Modifying Studies 
for instructions. This functionality does not work with the Color Background Based on Alert Condition 
study.

2. Open the Study Settings window for the study.
3. Select the Alerts tab and set an Alert Condition Formula to do what you require.
4. Select the Settings and Inputs tab. 
5. Set the Output When Condition Is True Input with the study to Use Input Data. This step and the next 

step, are necessary to control the value for the Draw Style to be drawn at. Other than using 1 which will not 
work. 

Do not change the Based On setting. The Based On needs to be set to the Main Price Graph. 
6. Set the Input Data Input to High or Low.
7. Select the Subgraphs tab.
8. Set the Draw Style for the Color Bar Subgraph with this study to the style that you want. You can use an 

Arrow style, or you can use a Text style or whatever you want.
9. Select the Settings and Inputs tab. 
10. Optionally set the Draw Style Percentage/Ticks Offset Input to the +/- percentage or number of ticks 

offset that you want to offset the arrow or whatever Draw Style you have used, from the Input Data you 
have set. This is interpreted as a Percentage or number of ticks depending upon the setting of the Draw 
Style Offset Type Input. In the case of ticks, this is determined by the chart Tick Size.

11. Press OK.
12. Press OK.

Coloring Subgraphs of Other Studies

[Link] - [Top]
Using the Color Bar Based on Alert Condition study, you are able to color the Subgraphs of other studies on the 
chart based upon the specified Simple Alert Condition formula. Below are the general steps to accomplish this.

1. Add the study you want a custom color to the chart. For instructions, refer to the Adding/Modifying Studies 
section.

2. Add the Color Bar Based on Alert Condition study to the chart.
3. Use the Down button on the Chart Studies window to move the Color Bar Based on Alert Condition 

study you have added to below the study that you want to custom color, in the Studies to Graph list.
4. Set the Chart Region for Color Bar Based on Alert Condition study to the same Chart Region as the 

study you want to custom color.
5. Set the Based On setting to the study you want to custom color.
6. Set the Output When Condition Is True Input to Use Input Data.
7. Set the Input Data Input to the Subgraph in the study you want to custom color.
8. Select the Subgraphs tab.
9. Set the Draw Style of the Color Bar Subgraph to be the same as the Subgraph of the other study you are 

coloring. In the case where you are coloring a study Line, it is recommended to use the Line-Skip Zeros 
Draw Style. Otherwise, the appearance of the line will not be correct.

10. Set the Primary color to the color that you want to color the other study Subgraph. If you want to use 
different colors for different conditions, it is necessary to use multiple instances of the Color Bar Based on 
Alert Condition study, one for each color.

11. Set the Width of the Color Bar Subgraph to be the same as the Subgraph of the other study you are 
coloring.

Hiding Studies

[Link] - [Top]
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Other studies on the chart that you reference with the Color Bar Based on Alert Condition study may only be 
used for the purpose of coloring the main price graph bars when your Alert Condition Formula is true. You may 
not need to visually see the original source studies. 

Therefore, you will want to hide those studies. To do this, go into the Study Settings window for each of those 
studies. On the Settings and Inputs tab, enable Hide Study option.

Preventing Alert Sounds and Alert Log Messages

[Link] - [Top]
If you do not want to have Alert Sounds played or Alert Log messages added when the Alert Condition Formula is 
TRUE at the last bar in the chart when using one of these Color Bar Based/Background on Alert Condition 
studies, then follow the instructions below.

1. Open the Study Settings window for the Color Bar Based/Background on Alert Condition study. Refer 
to Adding/Modifying Chart Studies for instructions.

2. Select the Alerts tab on the Study Settings window.
3. Uncheck the Enabled option. Unchecking this option will not affect the coloring of chart bars but will 

prevent messages from being added to the Window >> Alerts Manager >> Alerts Log and prevent alert 
sounds from being played.

4. Press OK.
5. Press OK.

Using the Sum of Alerts Subgraph

[Link] - [Top]
The Sum of Alerts Subgraph that is part of this study, contains the total number of bars that are true for the study.

This Subgraph is intended to be used in other studies or Alert formulas where the total number of true values from 
the Color Bar Based on Alert Condition is desired.

This number will be affected by the Input for Number of Bars to Calculate.

To use this Subgraph in an Alert formula you would enter it as IDx.SG3 where x is the ID number of the Color 
Bar Based on Alert Condition study. Refer to Referencing Other Studies on the Chart within the Alerts 
documentation.

Creating Extension Lines for Another Study

[Link] - [Top]
The Color Bar Based on Alert Condition can be used to generate Extension Lines Until Future Intersection for 
other studies, where the lines will extend until they intersect with a future price bar. To setup the study to do this, 
set the following options in the Color Bar Based on Alert Condition study:

• Based On: This needs to be set to <Main Price Graph> in order to have the extension lines stop at future 
price bars. This can be set to another study if the extension lines are to stop when intersecting that study.

• Output When Condition True: Set this to be Study Subgraph Reference.
• Study Subgraph Reference Value When True: Set this to be the study and subgraph for which the 

extension lines are to be drawn (the source study and subgraph).
• Draw Extension Lines at Color Bar Value: Set this to Yes
• Extension Lines Range: Set this to Extend to Future Intersection. This can also be set to Extend to End 

of Chart, but if you want this option, it is better to use a different Draw Style for the source study itself 
rather than use this option.

• Alert Condition: Enter =1 for the alert condition to make the condition always true.
Inputs

[Link] - [Top]
Below are descriptions of the available Inputs for the Color Bar Based on Alert Condition and Color 
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Background Based on Alert Condition studies.

Use Vertical Line Instead of Coloring Background

[Link] - [Top]
This input only applies to the Color Background Based on Alert Condition study.

When it is set to Yes, then an additional Subgraph is used and a vertical line with a width specified by the 
Subgraphs >> Background >> Width setting is drawn instead of coloring the background completely behind the 
chart bar.

Number of Bars to Calculate

[Link] - [Top]
This Input specifies how many bars in the chart, starting from the end of the chart, the study Simple Alert 
Condition formula should be evaluated with and colored if the formula is TRUE on that bar. 

The reason for this Input is that if you have a lot of bars loaded in the chart, this study can take some time to 
evaluate the Simple Alert Condition formula on all those bars and it will slow Sierra Chart. So you want to keep 
this to a small number. Maybe not more than 5000. You will have to experiment and see what is best and what you 
need.

Also refer to the Automatically Clear from Before 'Number of Bars to Calculate Input.

Use -1 on False

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

Normally the value for the Subgraph data elements is zero when the Alert Condition formula is FALSE for bars. 
When this Input is set to Yes, then the value is -1. This is for special use to perform coloring when using certain 
Draw Styles.

Output When Condition Is True

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

When an Alert Condition formula is TRUE at a bar/column in the chart, the corresponding study Subgraph element 
of this study which is used to color a bar is set to 1.0. This causes the bar to be colored when using one of the 
Color Bar Draw Styles.

When you set this Input to Use Input Data, then the study Subgraph element for this study at the bar/column 
where the Alert Condition formula is TRUE, will be set to the value of the Input Data Input at that bar. It is 
necessary to use Use Input Data when you want to use a Draw Style other than the boolean Draw Styles such as 
Color Bar. The other styles require an actual chart value to vertically position them on the chart.

Setting this to Use Input Data, also allows you to color existing studies when your Alert Condition formula is 
TRUE. This requires that the Color Bar Based on Alert Condition study be Based On the study that you want to 
color.

Input Data

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study. 

When Output When Condition Is True: is set to Use Input Data, then this Input specifies the specific Main price 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/e/index9099.html?page=doc/ChartStudies.html#BasedOn


graph Subgraph or study Subgraph to use. This will be the value that the Subgraph element of this study is set to at 
the corresponding bar/column in the chart.

Draw Style Percentage/Ticks Offset

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study. 

When the Output When Condition Is True Input is set to Use Input Data, then this Input specifies the 
percentage or number of ticks from the Input Data value that the outputted value will have.

Whether this is a percentage or number of ticks is dependent upon the Draw Style Offset Type Input setting.

This is useful to offset a particular Draw Style, usually from the bar high and low values. This value can to be 
positive or negative.

With Boolean draw styles like Color Bar, Point on High, Point on Low, this Input setting has no effect.

Draw Style Offset Type

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study. 

This controls whether the Draw Style Percentage/Ticks Offset is a Percentage or Number of Ticks according to 
the chart Tick Size.

Automatically Clear from Before 'Number of Bars to Calculate'

[Link] - [Top]
When this Input is set to Yes, then at any prior chart bars where the set Subgraph Draw Style has been displayed 
before the Number of Bars to Calculate Input, will be cleared from the chart as new bars are added.

When this Input is set to Yes, then set the Number of Bars to Calculate Input as required.

Draw Extension Lines at Color Bar Value

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

When this Input is set to Yes, then a horizontal extension line will be drawn at each chart bar/column where the 
Color Bar value is nonzero. The length of the extension line is controlled through the Input Extension Lines 
Range.

The price level or value that the horizontal line is drawn at is the Color Bar value. When Output When Condition 
Is True is set to 1.0, the price level will be 1.0. This does not make sense. Therefore, when Draw Extension Lines 
at Color Bar Value is set to Yes, it only makes sense that Output When Condition Is True is set to Use Input 
Data.

In this case, the horizontal extension line is drawn at the value of the Input Data for the chart bar/column.

Extension Lines Range

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

This Input controls the length of the extension lines that are drawn when the Input Draw Extension Lines at 
Color Bar Value is set to Yes. The options available are the following:



• Extend to Future Intersection: The extension lines will extend only until they encounter another bar at the 
same level. When the Color Bar Based on Alert Condition study is based on a another study, then the 
extension lines are extended relative to that study it is based on. So they are not going to extend based on 
the main price graph bars. The and if the study is based on does not have High and Low Subgraphs, then no 
extension will even be attempted.

• Extend to End of Chart: The extension lines will extend until the last bar in the chart.
Draw Zeros

[Link] - [Top]
This Input only applies to the Color Bar Based on Alert Condition study.

When the Output When Condition Is True Input is set to Use Input Data, then the Draw Zeros Input when set to 
Yes, will cause zero values to be drawn for the Color Bar Subgraph. Although this only makes sense if it is set to a 
Draw Style which does not color bars.

*Last modified Wednesday, 19th June, 2024.
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Color Background Based on Alert Condition
The Color Background Based on Alert Condition study colors the background behind a chart bar when the 
specified Alert Condition Formula evaluates to true. 

Refer to the Color Bar Based on Alert Condition documentation. It functions the same as the Color Bar Based on 
Alert Condition study, except the background is colored.

*Last modified Monday, 26th September, 2022.
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Volume - Colored Based on Bar Closes
This study displays Volume per bar. Let \(C_t\) be the value of the Close Price at Index \(t\).

A Volume bar is colored the Volume Subgraph Primary color (green by default) if \(C_{t - 1} \leq C_t\).

A Volume bar is colored the Volume Subgraph Secondary color (red by default) if \(C_{t - 1} > C_t\).

If you want a Volume bar colored the same as the chart bars, then do not use this study. Instead use the Volume 
study and set the Subgraph >> Auto Coloring setting for that study to Same as Base Graph. 

Inputs

• This study has no Inputs.

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
This study displays the Bid Volume for each bar. Bid Volume is the volume of trades that occurred at the Bid 
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price or lower, and we denote the Bid Volume at Index \(t\) as \(V^{(bid)}_t\).

Depending upon the Data or Trading service you are using, you may not receive historical Bid Volume when 
historical data is downloaded from the service. Not all services will provide this.

Inputs

[Link] - [Top]
• This study has no Inputs.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bid_Volume.167.scss 

*Last modified Tuesday, 31st January, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Bid_Volume.167.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php


◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Ask Volume

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Ask Volume
• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study displays the Ask Volume for each bar. Ask Volume is the volume of trades that occurred at the Ask 
price or higher, and we denote the Ask Volume at Index \(t\) as \(V^{(ask)}_t\).

Depending upon the Data or Trading service you are using, you may not receive historical Ask Volume when 
historical data is downloaded from the service. Not all services will provide this.
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Inputs

[Link] - [Top]
• This study has no Inputs.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ask_Volume.168.scss 

*Last modified Sunday, 29th January, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Ask_Volume.168.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexd7a4.html?page=doc/setup.php


◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Difference - Bid 
and Ask Prices

Technical Studies Reference
• Technical Studies Reference
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Difference (Bid and Ask Prices)
The Difference (Bid and Ask Prices) study has an implementation the same as the Difference - Bar study but 
instead of drawing a price bar, it draws two separate lines calculating the difference between the Bid prices 
between two charts at each chart bar, and the Ask prices between those charts at each chart bar.

This study only works on Intraday charts and requires the Intraday data for each symbol to be tick by tick. 

On the chart being referenced, it is necessary for that chart to have the Bid and Ask Prices study for it to maintain 
the necessary data for Difference (Bid and Ask Prices) to be able to do the calculations. 

Inputs

Refer to the Input descriptions for the Difference - Bar study. The Inputs are the same.

*Last modified Monday, 26th September, 2022.
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• Color Settings
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◦ Symbol
◦ Price Multipler
◦ Volume Multiplier
◦ Fill Blanks With Last Value
◦ First Date to Load
◦ Align Futures Contract Daily Bars Independent of Year
◦ Do Not Update Last Bar with Latest Price from Data Feed

• Continuous Futures Contracts Not Supported 
• Seasonal Spread Analysis 

Description

[Link] - [Top]
The Add Additional Symbol study allows the chart bar data for an additional symbol to be added to either a 
Historical or an Intraday chart in a separate Chart Region. The data is read directly into the chart. There is no need 
for a separate chart.

The purpose of this study is to visualize the bar data for another symbol within the same chart and also to perform 
custom calculations that involve the main price graph and the chart bar data for an additional symbol or multiple 
symbols.

It is essential when using this study to use Sierra Chart version 1694 or higher. This is a relatively new study and in 
previous versions, the study was still under development and there are some issues prior to this version with the 
Add Additional Symbol study.

Any number of Add Additional Symbol studies can be added to the chart to add more than one additional symbol 
to the chart.

The timeframe of each chart bar for the Add Additional Symbol study matches the timeframe of the main price 
graph bar for the same chart column. The timeframe of the main price graph chart bars can be any time frame 
including Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure 
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Bars.

For example, if the main price graph chart bars are set to 60 minutes per bar, then each of the Add Additional 
Symbol study bars will be 60 minutes each and they will start and stop according to the same time frame as the 
bars of the main price graph.

The start time for any particular chart bar for the Add Additional Symbol study is the same as a start time of the bar 
in the same chart column. The end time for that part will be 1 second before the following bar in the main price 
graph. If there is no following bar because it is the last bar in the chart, the ending time is the Date-Time of the last 
trade within the last bar in the chart.

When the chart bars of the main price graph are based on a variable time frame like Number of Trades, Volume, 
Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars, then the timeframe of each chart bar 
for the Add Additional Symbol study matches the timeframe of the main price graph bar for the same chart 
column.

When an additional symbol has been added to the chart, the use of the Chart Values Crosshair and the displays in 
the Chart Values and Tools Values windows function as they do for other studies. For example, when using the 
Chart Values Crosshair, the displayed information in the Compact Tools Value Window will display the 
information for the area in which the crosshair is located. This will include the bar data for the Add Additional 
Symbol study if the crosshair is in the same Chart Region as that study.

The data for the additional symbol can be used directly in the Difference (Bar) study. For more information refer 
to the Difference - Bar documentation. Specifically refer to the documentation for the Chart 2 Number and 
Graph Input.

The data for the additional symbol can also be used with any of the Arithmetic Studies.

Editing of the underlying data that that is used for the Add Additional Symbol study cannot be performed from 
the chart that contains the additional symbol. In order to edit the data, it is necessary to open the symbol directly in 
a separate chart for that symbol and then make changes to the data there. Refer to Open A Chart, Edit/Download 
Data - Intraday Chart, Edit Data - Historical Chart.

After you complete the editing in a separate chart, then go back to the chart containing the Add Additional 
Symbol study for the symbol which was edited and select Chart >> Reload and Recalculate.

Color Settings

[Link] - [Top]
To set the colors for the price bars displayed by the Add Additional Study graph, refer to Color Settings for Graph 
Draw Types.

Basing Other Studies on Add Additional Symbol

[Link] - [Top]
It is supported to base studies on the price graph for an Add Additional Symbol study.

The price data, Volume, Number of Trades, Bid Volume and Ask Volume are all available to the study being based 
on the Add Additional Symbol study. Number of Trades, Bid Volume and Ask Volume are only available for 
Intraday charts.

For instructions to base a study on another study, refer to the Based On setting on the Study Settings window. 

Studies that require the underlying Volume at Price data will not have the Volume at Price data from the Add 
Additional Symbol study. 

One example of not being able to access the Volume at Price data would be the Volume by Price study. The 
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Volume by Price study cannot be based upon a Add Additional Symbol study or any other study. 

Another example is the Volume Weighted Average Price study. However, in the case of Volume Weighted 
Average Price, you just need to set the Based on Underlying Data Input to No when it is based on the Add 
Additional Symbol study.

Updating of Additional Symbols in Chart

[Link] - [Top]
When using more than one Add Additional Symbol study in the chart, the real-time updating of them or updating 
of them during a chart replay does not occur until the historical data is complete for all of them. 

Performing Calculations Involving Additional Symbols in Chart

[Link] - [Top]
When using the Add Additional Symbol study one or more times a day chart to add additional symbols into a chart, 
you may want to then perform calculations between the symbols. For example you may want to calculate the 
difference between two symbols or the ratio between two symbols.

Add the Add Additional Symbol study for each symbol you want to add to the chart. 

To calculate the difference between two symbols use the Study Subgraphs Subtract study. To calculate the ratio 
between two symbols use the Study Subgraphs Ratio study.

For additional information, refer to Using Basic Arithmetic Studies. 

Inputs

[Link] - [Top]
Symbol

[Link] - [Top]
This Input is for setting the additional symbol to be added to the chart. The symbols need to be the same format as 
the symbols listed in File >> Find Symbol.

Either manually type the symbol or select one through the Find Symbol button. 

In the case of when the chart is a Historical Daily data chart, the additional symbol will also be using the Historical 
Daily data for that additional symbol as well. If you want to use your own chart data file, then refer to the Text/
CSV Data Format page. Make sure the file extension is .dly.

In the case of when the chart is an Intraday data chart, the additional symbol will also be using the Intraday data for 
that additional symbol as well. If you want to use your own Intraday chart data file, then it first needs to be 
imported into Sierra Chart. Refer to the Exporting and Importing Intraday Data Files page.

Price Multipler

[Link] - [Top]
Sets the price multiplier value to be applied to the additional symbol's price. By default, this value is 1.

An example of when you would need to use this would be when using the Teton Order Routing Service, since 
exchange native pricing is used for the data. And a multiplier needs to be applied to adjust the data to the proper 
format for displaying. Therefore, for most of the CME stock index futures, this would need to be set to .01. 

Volume Multiplier

[Link] - [Top]
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Defines the volume multiplier value to be applied to the additional symbol's volume. By default this value is 1.

Fill Blanks With Last Value

[Link] - [Top]
When this is set to Yes any bar for a particular time that would not normally have any data present will use the 
values from the most recent previous bar that does have data. Otherwise, the chart column is left blank.

In most cases it is going to be essential that when using any of the Arithmetic Studies, that this Input is set to Yes 
so that there is data at each chart column which is necessary for these studies.

First Date to Load

[Link] - [Top]
This Input only applies when the study is used on Historical Daily charts. It specifies the first date to load from the 
Historical Daily data file for the symbol.

Align Futures Contract Daily Bars Independent of Year

[Link] - [Top]
This Input only applies when the study is used on Historical Daily charts. Otherwise, it is ignored.

When this Input is set to Yes, then the Daily bar data from the Add Additional Symbol study is aligned to the 
corresponding dates in the chart completely independent of the year. It is used for seasonal futures spreads 
analysis.

Do Not Update Last Bar with Latest Price from Data Feed

[Link] - [Top]
When this Input is set to Yes then the last price that is shown in the most recent bar for this Add Additional 
Symbol study matches to the Date and Time of the last price from the Main Price Graph.

Otherwise, if this Input is set to No then the last price that is shown in the most recent bar for this Add Additional 
Symbol is the most recent data from the data feed, regardless of the Date and Time for the bar.

Continuous Futures Contracts Not Supported

[Link] - [Top]
When using the Add Additional Symbol study it is not possible to create a Continuous Futures Contract. 

In the case of a futures contract, only the data for the individual symbol specifying a particular contract month and 
year can be displayed by this study.

Seasonal Spread Analysis

[Link] - [Top]
The Add Additional Symbol study can be used in combination with arithmetic studies to perform seasonal spread 
analysis. 

A description of the calculation is as follows. The value of a particular spread, for example December Wheat 
futures for one year minus December Wheat futures for the next year is calculated for each day for the duration of 
that particular spread. This calculation is done for the current year and multiple years prior. This can be for 10 or 
20 years prior or more. For example, the following spreads would be calculated for the duration of the spreads: 
ZWZ19-ZWZ20, ZWZ18-ZWZ19, ZWZ17-ZWZ18 and so on. 

The chart will then show the current spread and the average value of each of the spreads for the different contract 
years for each day in the chart, over a particular number of years. For example the 5 year average the 10 year 
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average, the 15 year average, and so on. 

This allows you to see what the typical average price is for a given day of the December wheat spread. 

This is accomplished by using the Add Additional Symbol study, Study Subgraphs Difference study, and the 
Study Subgraphs Average-Multiple studies. 

Refer to the Spread Calculations Example Chartbook for an example of how to do this. 

The Inputs First Date to Load and Align Futures Contract Daily Bars Independent of Year with a Add 
Additional Symbol study are used to support this type of calculation. 

Additionally, the Chart >> Chart Settings >> Chart Data >> Load Empty Bars for Date Range is enabled. 
Also, in the Chart Settings the Date Range is specified to be January 1 for a particular year to December 31 in the 
same year. The year does not matter in this particular case. 

In an upcoming version, Sierra Chart will add a single study, with the necessary Inputs which will automatically 
add and manage the other studies mentioned in this section to do this type of seasonal spread analysis calculation. 

*Last modified Thursday, 13th June, 2024.
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Description

[Link] - [Top]
This study calculates the difference between two charts. Refer to the Multiple Chart Studies instructions for the 
steps to use this type of study. These two charts must be open at all times and be within the same Chartbook for 
this study to work properly.

The displayed graph can be either a Bar or Single Line. If you use the Bar version, the actual graph type is set 
through the Graph Draw Type setting on the Subgraphs tab of the Study Settings window for the study.

For every bar/column in this study, it references the corresponding bar/column in the chart being referenced 
(through the Chart 2 Number Input). This is the nearest matching Date-Time value in the chart being referenced 
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compared to the Date-Time of the corresponding bar in the chart this study is on. So if there is no exact Date-Time 
match, then the nearest bar will be used instead.

The Single Line version of this study calculates the difference between the selected Input Data of the chart this 
study is applied to and the same Input Data element in the chart specified with the Chart 2 Number Input. For 
example, if the Input Data Input is set to Last, then it is the difference between the Last value of a bar in the chart 
that this study is applied to and the Last value of the corresponding bar in the specified chart.

The Bar version of the Difference study calculates the difference between the Open, High, Low, and Close values 
independently, for each bar in the chart the study is applied to and the corresponding bar in the chart being 
referenced which is specified by the Chart 2 Number Input. The difference between the Open to Open is 
calculated, High to High is calculated, Low to Low is calculated, and the Close to Close is calculated, all 
independently. 

The High and Low can change within a bar. The High will not always get higher and the Low will not always get 
lower. They are based upon the High and Low values between the two charts used in the calculation, respectively.

If the Open or the Close differences exceed the High or Low differences, then the High and/or Low are adjusted so 
that the Open or Close differences do not exceed them. For the greatest accuracy you may be interested in the High 
Accuracy Spread study configuration.

When either chart used in the calculation is updated, then the last column of the study and any new columns of the 
study in the chart are updated.

Inputs

[Link] - [Top]
• Chart 2 Number and Graph: Defines the Chart Number and Graph to be used as the second set of data to 

be subtracted from the main graph on which this study has been applied. 

In addition to the Main Price Graph, graphs that have been added to a chart using the Add Additional 
Symbol study are made available in the graph selection box. Note that symbols added with Add Additional 
Symbol are not available with the Difference (Line) study. 

In this case, first select the chart from the first list. The chart will be the very same chart that the Difference 
(Bar) study has been added to. Next select the Add Additional Symbol study from the second list. The 
Add Additional Symbol study will have a name which contains the symbol it is displaying. 

• Chart 1 Multiplier: Defines the multiplier value to be applied to the primary graph that is used for the 
difference calculation. By default this value is set to 1.

• Chart 2 Multiplier: Defines the multiplier value to be applied to the secondary graph that is use for the 
difference calculation. By default this value is set to 1.

• Chart 1 Addition: Defines an additive value to be applied to the primary graph prior to the subtraction. 
This allows the values to be move up or down by the amount entered into this input. By default this value is 
set to 0.

• Zero Output When Non Exact Date-Time Match: When this is set to Yes then if there is no matching 
data at the same date and time in both primary and secondary graphs, then there is no data displayed in the 
Difference study at that Date an Time. Otherwise, if this is set to No then the Difference study will use the 
nearest match for the data in the necessary graph an use that in the calculation.

• Use Latest Source Data for Last Bar: When the Zero Output When Non Exact Date-Time Match input 
is set to No and this input is set to Yes then the latest bar that is available in Chart 2 is used for the 
comparison with the last bar in Chart 1.

• Zero Output When One Source Graph Has Zero Values: When this input is set to Yes and one of the 
source charts has a value of zero for its data point, then this study will not display any information for that 
bar. Note that this is different from missing data. In order to not display data when there is no data present 
for a particular time, use the Zero Output When Non Exact Date-Time Match input. 
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Moving Average - Volume Weighted
This study calculates and displays a Volume Weighted Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, let \(X_i\) be the value of the Input Data at Index \(i\), 
and let \(V_i\) be the Volume at Index \(i\). Let the Input Length be denoted as \(n\). The Moving Average - 
Volume Weighted at Index \(t\) for the given Inputs is denoted as \(VWMA_t(X,n)\), and we compute it for \(t 
\geq n\) as follows.

\(\displaystyle{VWMA_t(X,n) = \left. \left(\sum_{i=t-n+1}^tX_iV_i\right) \middle/ \sum_{i=t-n+1}^tV_i\right.}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Volume_Weighted.105.scss 

*Last modified Tuesday, 27th September, 2022.
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Subtract - Difference

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Study Subgraphs Subtract/Difference
This study calculates and displays the Difference of two study Subgraphs. 

The study Subgraphs can be part of different studies on the chart, including the Add Additional Symbol study, or 
any of the main price graph Subgraphs. So it is possible to calculate the difference between the main price graph 
and the Add Additional Symbol study.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables respectively denoting the Input Study 1 and Input Study 2 
Inputs, and let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Study 2 
Subgraph Offset be denoted as \(k\).

If \(k = 0\), then the displayed value of Study Subgraphs Subtract at Index \(t\) is given by \(X^{(1)}_t - X^{(2)}
_t\). If \(k \neq 0\), then the displayed value of Study Subgraphs Subtract is given by \(X^{(1)}_t - X^{(2)}_0\) 
for \(t \leq k\), and \(X^{(1)}_t - X^{(2)}_{t - k}\) for \(t > k\).

If the Draw Zeros Input is set to No, then Study Subgraphs Subtract is not drawn at Index \(t\) if its value is 
zero. Otherwise, it is drawn at Index \(t\) even if its value is zero.

If the Perform Subtract With Zero Values Input is set to No, then the value of Study Subgraphs Subtract is 
replaced with \(0\) at Index \(t\) if either term in the difference is zero. Otherwise, the two terms are subtracted 
even if either of them is zero.

Inputs

• Input Study 1: Use this Input to select the study and study Subgraph for Study Subgraph 1 used in the 
difference calculation.

• Input Study 2: Use this Input to select the study and study Subgraph for Study Subgraph 2 used in the 
difference calculation.

• Study 2 Subgraph Offset: This Input specifies the offset, in chart bars, from the current bar being 
calculated when determining the value for Study Subgraph 2. It needs to be entered as a positive value and 
it specifies the number of bars back from the current bar being calculated, when obtaining the value from 
the Study 2 Subgraph selected with the Input Study 2 Input.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

• Perform Subtract With Zero Values: When this input is set to Yes, the default, then Input Study 1 and 
Input Study 2 of the Based On studies are always subtracted. When this is set to No, then at chart columns 
where the either Input Study 1 or Input Study 2 from the Based On studies is 0, then the subtraction does 
not occur and a zero value is used instead.

*Last modified Monday, 03rd October, 2022.
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Study Subgraphs Divide/Ratio
This study calculates and displays the Ratio of two study Subgraphs. These can be part of different studies on the 
chart.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables respectively denoting the Input Study 1 and Input Study 2 
Inputs, and let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Study 2 
Subgraph Offset be denoted as \(k\).

If \(k = 0\), then the displayed value of Study Subgraphs Divide at Index \(t\) is given by \(\displaystyle{\left\
{ \begin{matrix} X^{(1)}_t / X^{(2)}_t & X^{(2)}_t \neq 0 \\ 0 & X^{(2)}_t = 0 \end{matrix}\right.}\). If \(k \neq 
0\), then the displayed value of Study Subgraphs Divide is given by \(\displaystyle{\left\{ \begin{matrix} 
X^{(1)}_t / X^{(2)}_0 & X^{(2)}_0 \neq 0 \\ 0 & X^{(2)}_0 = 0 \end{matrix}\right.}\) for \(t \leq k\), and \
(\displaystyle{\left\{ \begin{matrix} X^{(1)}_t / X^{(2)}_{t - k} & X^{(2)}_{t - k} \neq 0 \\ 0 & X^{(2)}_{t - k} 
= 0 \end{matrix}\right.}\)\(\) for \(t > k\).

If the Draw Zeros Input is set to No, then Study Subgraphs Divide is not drawn at Index \(t\) if its value is zero. 
Otherwise, it is drawn at Index \(t\) even if its value is zero.

Inputs

• Input Study 1: Use this Input to select the study and study Subgraph for Study Subgraph 1 used in the 
ratio calculation.

• Input Study 2: Use this Input to select the study and study Subgraph for Study Subgraph 2 used in the 
ratio calculation.

• Study 2 Subgraph Offset: This Input specifies the offset, in chart bars, from the current bar when 
determining the value for Study Subgraph 2.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Reference
This study references a Subgraph from the selected study on the same chart into a separate study.

This study has two general purposes. The first purpose is to reference a study Subgraph from another study into a 
different Chart Region compared to where it is.

The second purpose is to reference a study Subgraph into a separate study.

The Subgraph Settings can be set as required for the referenced subgraph. 

Inputs

• Study Subgraph to Reference: Use this Input to select the chart and study Subgraph to reference.

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Above/Below Bar as Text
This study displays the value of the study Subgraph as text at each chart bar. To select the study to use, set the 
Based On study setting to that study and set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Then the value of Study Subgraph As Text Above/Below Bar at Index \(t\) is the value of \(X_t\), 
which is displayed as text.

If the Draw Zeros Input is set to No, then Study Subgraph As Text Above/Below Bar is not drawn at Index \(t\) 
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if \(X_t = 0\). Otherwise, it is drawn at Index \(t\) even if \(X_t = 0\).

By default, the the Subgraph >> Draw Style is set to Custom Value at Y. This can be changed to Value on Low 
to display the values of the Input Data below the chart bars, or to Value On High to display the values above the 
bars. Doing this, however, will not use the Input Offset in Ticks.

It is possible to use this study to display information from a different Chart Region. To do this, however, the 
Subgraph >> Draw Style must be set to Value on High or Value on Low.

The size of the text is controlled with the Subgraphs >> Study Subgraph (SG1) >> Width/Size setting in the 
Study Settings window.

When displaying a study Subgraph as text, you may want to set the original source study Subgraph Draw Style to 
Ignore so it is not visible any longer if you no longer need to see it. 

Inputs

• Input Data.
• Display Location: This Input contains two options that are used to set the location of the text. Note that 

this will not apply when using a subgraph draw style other than Custom Value at Y. The options are:
◦ Top of Bar: This sets the text at the top of (above) the bar.
◦ Bottom of Bar: This sets the text at the bottom of (below) the bar.

• Offset in Ticks: This sets the distance, in ticks, that the text is drawn offset from the bar. A positive offset 
value will be in the direction of the setting for Display Location. For example, if the Display Location is 
set to Bottom of Bar then positive values for this Input will move the text towards the bottom of the screen 
and vice versa. Negative values can be entered.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

• Additional Forward Columns: This input controls whether additional columns forward from the last bar 
in the Main Price Graph will have information displayed.

• Offset in Text Heights (+/-): This supports offsetting the text by a positive or negative amount in units of 
the text size. If this is set to 1 at a particular chart bar index, then the text will be offset down by the amount 
of the text height. If this is set to -1 the text will be offset up by the text height. Using a larger values will 
increase the amount of the offset. 

*Last modified Monday, 03rd October, 2022.
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Text Display For Study
Text Display for Study or Text Display For Study from Chart, is a study which is designed to give you a large 
text display of the value at the last bar in the chart of the selected Subgraph of the selected Study on any chart in 
the Chartbook.

The Text Display for Study study is only able to access a study within the same chart as the chart containing this 
study. To access a study in another chart, use the Text Display For Study from Chart study instead.

The study Subgraph can also be from the same chart that this study is applied to. You can position this value text 
display anywhere on the chart. Use the Study And Subgraph To Display Input to select which study Subgraph on 
a chart to display as large text.

Once you have the value of a study Subgraph for the last bar displayed, as text on the chart, you may not want to 
view the original study any longer. To do this go into the Study Settings window for the study and enable Hide 
Study.

Setting the Text Font Size

To set the font size of the text, open the Study Settings window for this study. For instructions, refer to the 
Adding/Modifying Studies section.

Select the Subgraphs tab. Adjust the Width/Size setting for the Text Display Subgraph.

Inputs

• Horizontal Position From Left: This Input specifies the relative position from the left side of the chart that 
the study value text will appear at. The value can be from 1 to 150. 

• Vertical Position From Bottom: This Input specifies the relative position from the bottom of the Chart 
Region that the study value text will appear at. The value can be from 1 to 100. 1 is at the bottom of the 
region and 100 as at the top of the region.

• Study And Subgraph To Display: This Input provides 3 list boxes allowing you to select a specific Chart, 
Study and the study Subgraph that you want to display the last value of as a large text display. If you do not 
see the particular study you want to select listed and it is on the same chart and in the list of Studies to 
Graph in the Chart Studies window, then you need to first Apply the studies to the chart before you can 
select them if they were not applied to the chart before.In the case of the Text Display For Study the 
selection of the chart is not supported. This is only supported with the Text Display For Study from 
Chart study.

• Display Subgraph Name:
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• Subgraph Columns Back: The default value for this Input is 0. It specifies from the last column/bar in the 
chart, how many columns/bars back to get the value from the study Subgraph to display. For example if this 
is 1, then the second to last value in the study Subgraph being referenced, will be displayed by this study as 
text. This can also be set to a negative value to reference study Subgraph values after the last column/bar in 
the chart. This would be for studies that draw past the last bar in the chart.

• Prefix Text for Display Value: You are able to specify text that the displayed value will be prefixed with. 
This Input allows you to specify the text. This allows you to label the displayed value so you know exactly 
what it is when looking at it on the chart. The final output will be: [Prefix Text] [value].

• Suffix Text for Display Value: You are able to specify text that the displayed value will be suffixed with. 
This Input allows you to specify the text. This allows you to label the displayed value so you know exactly 
what it is when looking at it on the chart. The final output will be: [value][Suffix Text].

• Use Text for Non-Zero Value: When the displayed Study and Subgraph to which this study is applied has 
a non-zero numerical value, this Input allows you to specify text in lieu of that value. That text is specified 
by the following Input, Non-Zero Value Text.

• Non-Zero Value Text: See the description of the previous Input, Use Text for Non-Zero Value.
Examples

Displaying Average True Range Value on Main Price Graph

The following directions give an example of how to uses the Text Display for Study study in order to display the 
current value of the Average True Range study without displaying the Average True Range study itself on the 
chart.

1. Open the Studies window and add the Average True Range to the list of studies to graph. For information 
on how to add studies, refer to Adding/Modifying Chart Studies.

2. Select the Settings button to open the settings for the Average True Range study.
3. Select the checkbox next to Hide Study to hide this study and not have it displayed on the Chart.
4. Modify the settings for the Average True Range study as desired. For more information on the Inputs for 

this study, refer to Average True Range.
5. Select OK to close the settings window for the Average True Range study.
6. Add the Text Display for Study study to the list of studies to graph.
7. Select the Settings button to open the settings for the Text Display for Study study.
8. Select the Study and Subgraph to Display Input and set the Study to the Average True Range and the 

Subgraph to ATR (SG1).
9. Set the other Inputs for this study as desired.
10. Select OK to close the Settings window for the Text Display for Study study.
11. Select OK to close the Studies window and have the Average True Range displayed in the Main Price 

Graph.
Displaying Text Based on Alert Condition

[Link] - [Top]
The following directions give an example of how to use the Text Display for Study in combination with the Color 
Bar Based on Alert Condition study in order to conditionally display text on a chart.

In this particular case, the ADX study is also used as the basis for the test condition. Other studies can be used, as 
this is just for example purposes.

1. Open the Studies window and add the ADX, Text Display for Study, and Color Bar Based on Alert 
Condition studies to the chart. Ensure that the order of the studies in the Studies to Graph area is in the 
following order from top to bottom:
◦ ADX
◦ Color Bar Based on Alert Condition
◦ Text Display for Study

2. If desired, set the ADX study to Hidden by selecting the ADX study in the Studies to Graph area and then 
selecting the Hide button.
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3. Hide the Color Bar Based on Alert Condition study by selecting the the Color Bar Based on Alert 
Condition study in the Studies to Graph area and then selecting the Hide button.

4. Open the Settings window for the Color Bar Based on Alert Condition study by selecting the study from 
the list in the Studies to Graph area, then selecting the Settings button.

5. Select the Alerts tab and enter a formula similar to =ID1.SG1 > 28. Note that the specific ID of the ADX 
study is to be used if it is not the very first study in the Studies List.

6. Select the Settings and Inputs tab and adjust the Settings as desired, leaving the Output When Condition 
True as 1.0. Select OK to close the Settings window for this study.

7. Open the Settings window for the Text Display for Study study.
8. Set the Settings as desired, setting the following to these specific values:

◦ Study and Subgraph to Display: Set to the Color Bar Based on Alert Condition study and the 
Color Bar Subgraph.

◦ Use Text for Non-Zero Value: Set this value to Yes.
◦ Non-Zero Value Text: Enter the text to display when the Color Bar Based on Alert Condition 

becomes true. For example, enter the following ADX is True.
9. Select OK to close the Settings window.
10. Select OK to close the Studies window, if necessary.

*Last modified Monday, 03rd October, 2022.
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Cumulative Sum of Study
The Cumulative Sum of Study study adds together the values of the selected Study Subgraph within a study, at 
each chart column, from the beginning of the chart or from the start of the trading day.

To have the cumulative calculation start from a particular Date in the chart, then set the Reset at Start of Trading 
Day Input with this study to No. In the Chart >> Chart Settings, set the chart to load from a specific Date by 
using Use Date Range >> From. 

Inputs

• Study and Subgraph to Reference: This Input provides 2 list boxes. In the first list box, select the Study 
that contains the Subgraph that you want to calculate the cumulative sum of. In the second list box select 
the particular Subgraph that you want to calculate the cumulative sum of.

• Reset at Start of Trading Day: When this Input is set to Yes, then the cumulative sum is reset at the start 
of the trading day. The start of the trading day is determined from the Session Times in Chart >> Chart 
Settings. This will be the Start Time, or if the Evening Session is enabled, then it will be the Evening 
Start Time.
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Spreadsheet

The spreadsheet below contains the coloring rules for this study in Spreadsheet format. A Simple Moving Average 
was used for the Study Reference. Cells C3 through C11 on the Test sheet are colored yellow because they were 
calculated using a spreadsheet function, and not by Sierra Chart. An image of the chart that was used for the 
spreadsheet test is included here. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Cumulative_Sum_of_Study.134.scss 

 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
The Volume Value Area Lines study calculates and displays the Volume Value Area High (VVAH), Volume 
Value Area Low (VVAL), and Volume Point of Control (VPOC) on a chart for the specified time period.

For information on how the Value Area and Point of Control are calculated, refer to the Calculations section on the 
TPO Profile Chart study page.

It is essential that you properly set the Tick Size for the symbol you are applying this study to. This is set in Chart 
>> Chart Settings. If the Tick Size is not set correctly, it can cause long chart data load times and inaccuracies 
with this study.

The starting time for each time period in the chart for the calculations is based upon the chart Session Times. The 
time period for the calculations is set through the Time Period Type and Time Period Length study Inputs.

If you want to calculate the Volume Value Area High/Low and Volume Point of Control for a time period other 
than the supported time periods available with this study, like a number of bars, then use the Volume by Price 
study and set it to display only the Volume Value Area High/Low and Volume Point of Control lines. Refer to 
Calculating and Displaying Developing Point of Control, Value Area High/Low, Volume Weighted Average Price 
Lines for instructions.

Inputs

[Link] - [Top]
• Draw Developing Value Area Lines: This specifies how the Value Area Lines are calculated. If this Input 

is set to No, Value Area Lines are the same across the entire specified Time Period. They simply are the 
Volume Value Area of the entire time period being referenced. If this Input is set to Yes, Volume Value 
Area Lines at each bar are the current Volume Value Area lines at that bar. These values change throughout 
the day and the values at the end of the day are the same as the next days Value Area Lines if Draw 
Developing Value Area Lines is set to No and the Input Value Area Lines of n Days Back is set to 1.

• Time Period Type: Sets the type of time period for the study lines. This Input works in conjunction with 
Time Period Length. For a 1 Day period, set this to Days. 

The timeframe of the chart bars must be evenly divisible into the time period specified by the Time Period 
Type and the Time Period Length Inputs. You cannot use Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars with the Volume Value Area Lines study. The 
result will not be accurate and can be inconsistent. 

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days. 

The timeframe of the chart bars must be evenly divisible into the time period specified by the Time Period 
Type and the Time Period Length Inputs. You cannot use Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars with the Volume Value Area Lines study. The 
result will not be accurate and can be inconsistent.

• Automatically Correct Invalid Time Period Type/Length: When this Input is set to Yes, then when 
changing the Bar Period for the chart that contains this study to a Daily or higher time frame, the Time 
Period Type will be set to Months and the Time Period Length will be set to 1. 

Otherwise, when this Input is set to No then when changing the Bar Period for the chart that contains this 
study to a Daily or higher time frame, the Time Period Type and the Time Period Length will not be 
changed. 

• Volume Value Area %: This setting specifies the percentage for the Volume Value Area. The default is 
70%.

• Reference n Periods Back: This setting is only valid if Draw Developing Value Area Lines is set to No. 

This setting specifies how many time periods back the Volume Value Area and Point of Control lines, are 
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based upon. If this is set to 1 and the Time Period is set to 1 Day, then for each 1 Day period in the chart, 
the lines are based upon the prior day. 

Another way to understand this is they are forward projected by 1 Day. When you set this to 0, then the 
Value Area and Point of Control lines use data from the current period that the lines are drawn on. If the 
latest period is incomplete, then the lines will update as new data is added to the latest period. 

As the lines update for the latest period, they will update for the entire period if Draw Developing Value 
Area Lines is set the No. If Draw Developing Value Area Lines is set to Yes, then they will just update 
for the current bar. 

When the study is referencing prior periods when Reference n Periods Back is greater than 0, if the time 
period being referenced does not exist and has no data, the study internally keeps searching back until it 
finds a prior period which has data. However, only a maximum of 20 back iterations is used. For example, 
if there are days skipped in the chart due to holidays, the most recent non-holiday date will be used. 

• New Period At Day Session Start When Using Evening Session: When you have specified Evening 
Session Times in Chart >> Chart Settings and this Input is set to Yes, the Volume Value Area and Point 
of Control lines for the Day session and Evening session for a 1 Day period will be calculated separately. 
This Input is only applies if the Time Period is 1 Day. Otherwise it is ignored. 

When this Input is set to Yes, the time period for chart bars must not be greater than the time span of either 
the main session or the evening session. 

*Last modified Thursday, 18th July, 2024.
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Description

[Link] - [Top]
The TPO Value Area Lines study displays the Value Area High, Value Area Low, and Point of Control (POC) 
based upon the Time Price Opportunity (TPO) time blocks for each specified time period in the chart. The time 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9b16.html?page=doc/StudiesReference.php&ID=158
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9b16.html?page=doc/StudiesReference.php&ID=158
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


length for each period is set through the study Input settings.

A TPO represents the trading at a particular price or price range for a specific period of time. This is one 
continuous period of time. The price or price range is specified with the Price Increment in Takes Input setting. 
The time length of the period of time is set with the TPO Letter Time Length in Minutes Input.

The TPO Value Area Lines study can only be used on a standard chart and not a TPO Profile Chart. If of this 
study is used on a TPO Profile Chart the calculations will be inaccurate.

For complete details on how the Value Areas and Point of Control are calculated, refer to the Calculations section 
on the TPO Profile Chart documentation page.

It is essential that the Tick Size in Chart >> Chart Settings is set correctly when using the TPO Value Area Lines 
study. Verify the Tick Size is set correctly. This is the smallest increment that the symbol trades in.

The time period that the TPO Point of Control and Value Area Lines span for a period is set through the Time 
Period Type and Time Period Length study Inputs. In the case of Intraday charts, the time period is relative to 
the Session Times set in Chart >> Chart Settings for the chart the study is on. The starting time for each Intraday 
period will be based upon the Start Time or if the Evening Session is enabled, then it will be the Evening Start 
Time.

Basing on Specific Number of Bars

[Link] - [Top]
To base the TPO Value Area Lines study on a specific number of bars, set the chart bars to a fixed timeframe/
period per bar. For instructions, refer to Changing Period of Chart Bars.

Multiply the number of bars you want to base the TPO Value Area Lines study on by the timeframe per bar. For 
example if the chart bars have a timeframe of 5 Minutes each, and you want to base a study on 12 bars, then this is 
12 * 5 = 60 Minutes.

In this particular case the next step is to set the Time Period Type Input to Minutes and the Time Period Length 
Input to 60.

Inputs

[Link] - [Top]
• Draw Developing Value Area Lines: When this Input is set to No, the Value Area Lines are the same 

across the entire specified time period as defined by the Time Period Length and the Time Period Type 
Inputs. They are the Value Area of the entire time period being referenced. 

When this is set to No and Reference n Periods Back is set to 0, then as the specified time period develops 
during chart updating, the Value Area and Point of Control lines will change. 

When this Input is set to Yes, the Value Area Lines at each bar represent the Value Area from the 
beginning of the time period up until that bar. There is no consideration of the remaining bars within the 
same time period. This Input is assumed to be No if the Reference n Periods Back is set to a value other 
than 0.

• Price Increment In Ticks: The Price Increment In Ticks specifies the grouping of prices. The price 
increment can be as small 1 which represents the Tick Size for the symbol. 1 is the default. Example: If a 
sub period within the specified Time Period has a price range from 1110.5 to 1114, the tick size for the 
symbol is .25, and the Price Increment In Ticks is set to 4, this will group prices into the following price 
groups: 1111, 1112, 1113, 1114. The price group for 1111 will include the range from 1110.5 to 1111.25. A 
Price Increment In Ticks of 2 in this same example, will group prices into the following price groups, 
1110.5, 1111, 1111.5, 1112, 1112.5, 1113, 1113.5, 1114. The price group for 1110.5 will include the range 
from 1110.25 to 1110.5.

• Time Period Type: Sets the type of time period for the TPO Point of Control and Value Area lines. This 
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Input works in conjunction with Time Period Length. For a 1 Day period, set this to Days.
• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 

Day, set this to 1 and set Time Period Type to Days.
• Automatically Correct Invalid Time Period Type/Length: When this Input is set to Yes, then when 

changing the Bar Period for the chart that contains this study to a Daily or higher time frame, the Time 
Period Type will be set to Months and the Time Period Length will be set to 1. 

Otherwise, when this Input is set to No then when changing the Bar Period for the chart that contains this 
study to a Daily or higher time frame, the Time Period Type and the Time Period Length will not be 
changed. 

• TPO Letter Time Length in Minutes: This is the amount of time for each TPO time block which are used 
to calculate the Value Area Lines from. The default is 30 minutes. This Input only applies to Intraday 
charts. If the Time Period Type Input is set to Years, this Input does not apply. The TPO time block is 
internally set to 1 month for Years. The TPO Letter Time Length in Minutes is also known as the Sub 
Period time length. 

The timeframe/period per bar in an Intraday chart must evenly divide into this time block specified. The 
timeframe/period per bar must also be less than or equal to this time block specified. For more information, 
refer to Incorrect Value Area or Point of Control Values. 

For example, if TPO Letter Time Length in Minutes is set to 30, that means the chart bars cannot exceed 
30 minutes per bar, and the time period of the chart bars must evenly divide into this time. So for example 
the chart bars can be 1 minute, 5 minutes, 10 minutes, 15 minutes or 30 minutes. 

• TPO Value Area %: This percentage specifies the percentage around the Point of Control that the Value 
Area High and Low are calculated from. The default is 70%. Refer to Calculations for details.

• Reference n Periods Back: This Input only applies when Draw Developing Value Area Lines is set to 
No. This Input sets the number of periods (1 day, 1 Week,...) back that the TPO Value Area and Point of 
Control lines will reference. If it is set to 0, then the lines are calculated based upon the period they are 
drawn on. If it is set to 1, they will reference the prior period. If it is set to 2, then the Value Area and Point 
of Control lines will reference 2 periods back.

• One Period Only at End of Chart: When this Input is set to Yes, then there will be just one set of lines for 
the Value Area and Point of Control for the specified Time Period Type and Length at the end of the 
chart. For example, if the Time Period for the Value Area calculations is set to 1 Day, then the Value Area 
High, Value Area Low, and Point of Control will be displayed at the end of the chart going back 24 hours. 

The lines will always be for the duration of the specified Time Period Type and Length and not less. 
When using this option, there is not any consideration of weekend days. Therefore, if this Input is set to 
Yes and the Time Period Length and Type are set to 3 Days, then on a Monday at 12:00:00, the starting 
Date-Time will be Friday at 12:00:01.

• New Period At Day Session Start When Using Evening Session (1 Day Period Only): When this Input 
is set to Yes and you have defined separate Evening Session times in Chart >> Chart Settings, then 
separate Value Area Lines and Point of Control will be calculated and displayed for both the Day session 
and the Evening session. Normally there will be one set of lines that starts at the Evening session time. 
When this Input is set to Yes, then at the day session Start Time a new set of Value Area Lines and Point of 
Control will begin.

• 30 Minute Letter/Block SubPeriod Handling: This Input specifies several options for the handling of 
TPO Profile subperiods when using a TPO Letter/Block time period of 30 minutes and a Session Times >> 
Start Time in Chart >> Chart Settings which is not evenly divisible by 30 minutes or does not start at 
0:00. The choices are as follows:
◦ Standard: This is the default setting and there is no special handling.
◦ Merge Odd SubPeriod with Next: This will merge the odd sub period which arises from an odd 

chart Start Time, with the next subperiod creating a longer subperiod than the setting. Example: If 
the chart Start Time is 8:20 and the sub period time length is 30 minutes, there will be a single sub 
period which goes from 8:20 to 8:59:59.

◦ Start New Subperiods at Even 30 Minute Time Blocks: Any odd sub periods are handled on their 
own, creating a shorter sub period. Example: If the chart Start Time is 8:20, there will be a single 
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sub period which goes from 8:20 to 8:29:59. The next sub period will begin at 8:30 and will be 30 
minutes long.

• Count 2 Levels at a Time for Value Area: When this input is set to Yes, the calculation for the Value 
Area uses every other level, rather than looking at every level. Refer to How Point of Control and Value 
Area are Calculated for more information.

• Base on Day Session Only: When this Input is set to Yes then the TPO Value Area Lines calculation does 
not use the Evening Session times, therefore the calculations are only based on the Day Session times as 
defined in the Session Times.

*Last modified Thursday, 18th July, 2024.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexf7ef.html?page=doc/StudiesReference/TimePriceOpportunityCharts.html#Calculations
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexf7ef.html?page=doc/StudiesReference/TimePriceOpportunityCharts.html#Calculations
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index4ec1.html?page=doc/SessionTimes.php#SessionTimes
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/4/index9a78.html?page=doc/FuturesData.php


◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Volume

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Volume
This study displays Share or Contract Volume. If symbol does not report real-time volume, then this study, when 
used on an Intraday chart, will show the number of trades per bar. We denote the Volume at Index \(t\) as \(V_t\).

Volume bars are color coded based upon whether the corresponding price bar is up or down. The determination of 
whether a chart price bar is considered up or down is by comparison of the Open and Close prices within that same 
chart bar. There is no comparison to the prior chart price bar at a given chart column. 

If the Close is above the Open, then the price bar is considered an up bar and the corresponding coloring is made 
on the Volume bar. If the Close is below the Open, then the price bar is considered a down bar and the 
corresponding coloring is made on the Volume bar. If the Close and Open have the same price, then the volume 
bar is colored based upon the prior volume bar coloring.

To choose the up and down colors, click on the Subgraphs tab in the Study Settings window and set the Primary 
and Secondary colors for the first Subgraph. The Primary color is the up color and the Secondary color is the down 
color.

To view horizontal volume bars which display volume at each price level within a chart for a certain period of 
time, use the Volume by Price study. 

To view the Volume graph as horizontal volume bars, change the Subgraph >> Draw Style for the study to 
Horizontal Profile. 

Inputs

• This study has no Inputs.
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• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays the reciprocals of the Open, High, Low, and Close Prices. The reciprocal Prices 
are displayed as the Main Price Graph.

The 1 Divided by Price study is typically used for currencies. For example, if a currency chart is GBP per USD, 
then the Price data will be reciprocated to yield USD per GBP. This also works the other way around.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be the values of the Open, High, Low, and Close Prices, respectively, at 
Index \(t\).

We denote the values of the reciprocal Open, High, Low, and Close Prices at Index \(t\) as \(O^{(-1)}_t\), \
(H^{(-1)}_t\), \(L^{(-1)}_t\), and \(C^{(-1)}_t\), respectively, and we compute them for \(t \geq 0\) as follows.

\(O^{(-1)}_t =\left\{ \begin{matrix} 1/O_t & O_t \neq 0 \\ 0 & O_t = 0 \end{matrix}\right .\) 

\(H^{(-1)}_t =\left\{ \begin{matrix} 1/L_t & L_t \neq 0 \\ 0 & L_t = 0 \end{matrix}\right .\) 

\(L^{(-1)}_t =\left\{ \begin{matrix} 1/H_t & H_t \neq 0 \\ 0 & H_t = 0 \end{matrix}\right .\) 

\(C^{(-1)}_t =\left\{ \begin{matrix} 1/C_t & C_t \neq 0 \\ 0 & C_t = 0 \end{matrix}\right .\) 

Note: When the High is inverted, it becomes the Low, and when the Low is inverted, it becomes the High.

Another study that may be useful to use is the Multiply Bars By -1 study.

When using the 1 Divided by Price study, the Volume at Price data will not be inverted. This is the data used by 
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the Volume by Price study. To invert the data you need to use the Invert Prices setting instead of using this study.

Inputs

[Link] - [Top]
• This study has no Inputs

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

1_Divided_by_Price.77.scss 

*Last modified Sunday, 29th January, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexf05a.html?page=doc/StudiesReference.php&ID=141#Volume_by_Price
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index4cf4.html?page=doc/ChartSettings.html#InvertPrices
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/1_Divided_by_Price.77.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index648b.html?page=doc/BrokerServices.html


• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> 3 10 Oscillator

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

3/10 Oscillator
• Description
• Inputs
• Spreadsheet

Description
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The 3/10 Oscillator is an MACD in which the Exponential Moving Averages are replaced with Simple Moving 
Averages. We will adopt the notation for the MACD here. The 3/10 Oscillator is so named because the default 
values of the Fast and Slow Moving Average Lengths are 3 and 10, respectively.

Let \(X\) be a random variable denoting the Input Data Input. Let the Inputs Fast Moving Average Length, Slow 
Moving Average Length, and 3/10 Moving Average Length be denoted as \(n_F\), \(n_S\), and \(n_{3/10}\), 
respectively. This study calculates and displays three indicators: the 3/10 Oscillator, the Moving Average of the 
3/10 Oscillator, and the 3/10 Oscillator Difference. We denote the values of these indicators for the given Inputs at 
Index \(t\) as \(MACD^{(3/10)}_t\left(X,n_F,n_S\right)\), \(\overline{MACD^{(3/10)}}
_t\left(X,n_F,n_S,n_{3/10}\right)\), and \(\Delta MACD^{(3/10)}_t\left(X,n_F,n_S,n_{3/10}\right)\), 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexfbe6.html?page=doc/StudiesReference.php&ID=415
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
https://www.sierrachart.com/index.php?page=doc/StudiesReference.php&ID=32&Name=MACD
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index0b0a.html?page=doc/StudiesReference.php&ID=27&Name=Moving_Average_-_Exponential
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index1a8c.html?page=doc/StudiesReference.php&ID=2&Name=Moving_Average_-_Simple
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index1a8c.html?page=doc/StudiesReference.php&ID=2&Name=Moving_Average_-_Simple


respectively. We describe the methods of calculation of these indicators below.

The 3/10 is calculated for \(t \geq \max\{n_F,n_S\}\) as follows. Only the values for \(t \geq \max\{n_F,n_S\} + 
n_{3/10}\) are displayed as output.

\(MACD^{(3/10)}_t\left(X,n_F,n_S\right) = SMA_t\left(X,n_F\right) - SMA_t\left(X,n_S\right)\)
The Moving Average of the 3/10 Oscillator is calculated for \(t \geq \max\{n_S,n_F\} + n_{3/10}\) as follows.

\(\overline{MACD^{(3/10)}}_t\left(X,n_F,n_S,n_{3/10}\right) = SMA(MACD^{(3/10)}
\left(X,n_F,n_S\right),n_{3/10})\)
In the above formula, \(MACD^{(3/10)}\left(X,n_F,n_S\right)\) is a random variable denoting the 3/10 Oscillator 
with Inputs as listed in the parentheses.

The 3/10 Oscillator Difference is calculated for \(t \geq \max\{n_S,n_F\} + n_{3/10}\) as follows.

\(\Delta MACD^{(3/10)}_t\left(X,n_F,n_S,n_{3/10}\right) = MACD^{(3/10)}_t\left(X,n_F,n_S\right) - 
\overline{MACD^{(3/10)}}_t\left(X,n_F,n_S,n_{3/10}\right)\)
Inputs

[Link] - [Top]
• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• 3/10 Moving Average Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

3_10_Oscillator.415.scss 

*Last modified Sunday, 29th January, 2023.
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This study calculates and displays a Bill Williams Acceleration/Deceleration Oscillator for the data specified by the 
Input Data Input. It is computed using Simple Moving Averages, and it is closely related to Williams' Awesome 
Oscillator.

Let \(X\) denote the Input Data, and let the Inputs Moving Average 1 Length, Moving Average 2 Length, 
Moving Average 3 Length, and Moving Average 4 Length be denoted as \(n_1\), \(n_2\), \(n_3\), and \(n_4\), 
respectively. Then we denote the AC DC Histogram at Index \(t\) as \(ACDC_t(X,n_1,n_2,n_3,n_4)\), and we 
compute it for \(t \geq \max\{n_1,n_2\} + n_3 + n_4\) as follows.

\(ACDC_t(X,n_1,n_2,n_3,n_4) = SMA_t(AO(X,n_1,n_2) - SMA(AO(X,n_1,n_2),n_4)),n_3\))
Inputs

[Link] - [Top]
• Input Data
• Moving Average 1 Length
• Moving Average 2 Length
• Moving Average 3 Length
• Moving Average 4 Length

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

AC_DC_Histogram_-_Bill_Williams_Acceleration_Deceleration_Oscillator.73.scss 

*Last modified Sunday, 29th January, 2023.
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• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays the Welles Wilder's Average Directional Movement Index (ADX).

The ADX is based on calculations similar to those used in the Directional Movement Index. Just as in that study, 
the DX Length Input is denoted as \(n_{DX}\). The Directional Indicators \(DI_t^{(+)}\left(n_{DX}\right)\) and \
(DI_t^{(-)}\left(n_{DX}\right)\) are calculated slightly differently here, as shown below.

\(\displaystyle{DI_t^{(+)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(+)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ 100 & WS_t(TR,n_{DX}) = 0 \end{matrix}\right .}\) 

\(\displaystyle{DI_t^{(-)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(-)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ 100 & WS_t(TR,n_{DX}) = 0 \end{matrix}\right .}\)
The Directional Index at Index \(t\) is denoted as \(DX_t(n_{DX})\). This is initially equal to zero, and we 
compute it for \(t \geq 0\) as follows.

\(\displaystyle{DX_t(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{\left|DI^{(+)}_t(n_{DX}) - DI^{(-)}
_t(n_{DX})\right|}{DI^{(+)}_t(n_{DX}) + DI^{(-)}_t(n_{DX})} & DI^{(+)}_t(n_{DX}) + DI^{(-)}_t(n_{DX}) 
\neq 0 \\ DX_{t - 1}(n_{DX}) & DI^{(+)}_t(n_{DX}) + DI^{(-)}_t(n_{DX}) = 0 \end{matrix}\right .}\)
Let the DX Mov Avg Length Input be denoted as \(n_{ADX}\). We denote the ADX at Index \(t\) as \
(ADX_t(n_{DX},n_{ADX})\), and we compute it in terms of a Wilders Moving Average for \(t \geq n_{DX} + 
n_{ADX} - 1\) as follows.

\(\displaystyle{ADX_t(n_{DX},n_{ADX}) = \left\{\begin{matrix} \frac{1}{n_{ADX}}\sum_{i = 0}^{n_{ADX} 
- 1}DX_{t - i}(n_{DX}) & t = n_{DX} + n_{ADX} - 1 \\ WWMA_t(DX(n_{DX}),n_{ADX})) & t > n_{DX} + 
n_{ADX} - 1 \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

[Link] - [Top]
• DX Length
• DX Mov Avg Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

ADX.13.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Welles Wilder's Average Directional Movement Index Rating (ADXR).

The ADXR is based on calculations similar to those used in the ADX. Just as in that study, the DX Length and DX 
Mov Avg Length Inputs are denoted as \(n_{DX}\) and \(n_{ADX}\), respectively.

Let the ADXR Interval Input be denoted as \(n_{ADXR}\). We denote the ADXR at Index \(t\) as \
(ADXR_t(n_{DX},n_{ADX},n_{ADXR})\), and we compute it for \(t \geq n_{DX} + n_{ADX} + n_{ADXR} - 
2\) as follows.

\(ADXR_t(n_{DX},n_{ADX},n_{ADXR}) = \frac{1}{2}\left(ADX_t(n_{DX},n_{ADX}) + ADX_{t - 
n_{ADXR} + 1}(n_{DX},n_{ADX}) \right)\)
Inputs

[Link] - [Top]
• DX Length
• DX Mov Avg Length
• ADXR Interval

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

ADXR.16.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study displays the Account Balance as a graph. When the study is initially calculated or recalculated, all chart 
bars/columns will show the same Account Balance which is the current Account Balance. 

As time goes by and the Account Balance changes, then the chart bars where the balance has changed will indicate 
the new Account Balance at that point in time. The Account Balance is the Current Cash Balance available from 
your external Trading service, if it provides Account Balance data. 

This is not a simulated trading Account Balance.

If the Trading service you are using supports multiple trade accounts, then this will be the balance for the selected 
Trade Account in the chart.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Sunday, 29th January, 2023.
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Text - External Service

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Account Balance Text - External Service
• Description
• Inputs

Description

[Link] - [Top]
The study displays the Account Balance as text which can be positioned anywhere on the chart. The Account 
Balance is the Current Cash Balance available from your external trading service, if it provides Account Balance 
data. This is not a simulated trading Account Balance.

If the trading service you are using supports multiple trade accounts, then this will be the balance for the selected 
Trade Account in the chart.

Inputs

[Link] - [Top]
• Initial Horizontal Position From Left: This Input specifies the initial relative position from the left side of 

the chart that the text will appear at. The value can be from 1 to 150. 
• Initial Vertical Position From Bottom: This Input specifies the initial relative position from the bottom of 

the Chart Region that the text will appear at. The value can be from 1 to 100. 1 is at the bottom of the 
region and 100 as at the top of the region.

• Use Current Price for Vertical Position: When this Input is set to Yes, then the vertical position of the 
text is controlled by the current price for the symbol and not by the Vertical Position from Bottom Input.

• Transparent Label Background: When this Input is set to Yes, then there will be no background coloring 
drawn for the Account Balance text.

*Last modified Sunday, 29th January, 2023.
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Accumulation / Distribution - Williams
• Description
• Inputs

Description

[Link] - [Top]
This study computes the Accumulation/Distribution Index, which was created by Bill Williams.

Let the High Price, Low Price, Closing Price, and Volume at chart bar \(t\) be denoted as \(H_t\), \(L_t\), \(C_t\), 
and \(V_t\), respectively. We denote the Accumulation / Distribution - Williams at Index \(t\) as \(WAD_t\), and 
we compute it for \(t \geq 1\) as follows.

\(\displaystyle{WAD_t=\left\{ \begin{matrix} WAD_{t-1} + C_t - \min\{L_t, C_{t - 1}\} & C_t > C_{t - 1} \\ 
WAD_{t - 1} & C_t = C_{t - 1} \\ WAD_{t-1} + C_t - \max\{H_t, C_{t - 1}\} & C_t < C_{t - 1} \end{matrix}
\right .}\)
Note: Accumulation / Distribution - Williams is initialized to \(0\) at \(t = 0\). This value is stored internally, but 
is not returned as output.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Saturday, 04th February, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Accumulation/Distribution Flow which was created by Bill Williams. It also 
calculates and displayes an average of this quantity.

Let the Open, High, Low, and Close prices at Index \(t\) be denoted, respectively, as \(O_t\), \(H_t\), \(L_t\), and \
(C_t\). Let the Volume at Index \(t\) be denoted as \(V_t\), and let the Accumulation/Distribution Flow at Index \
(t\) be denoted as \(ADF_t\).

The Accumulation/Distribution Flow is initialized to \(ADF_0 = 5000\), and the values of \(ADF_t\) are 
computed for all values of \(t > 0\). However, the values of \(ADF_t\) for \(t < n\) are used only internally and not 
displayed as output. Only the values for \(t \geq n\) are displayed.

If the Input Use Previous Close is set to No, then \(ADF_t\) is computed for \(t > 0\) as follows.

\(\displaystyle{ADF_t=\left\{ \begin{matrix} ADF_{t-1} & H_t - L_t = 0 \\ ADF_{t-1} + \frac{\left(C_t - 
O_t\right)}{\left(H_t - L_t\right)}V_t & H_t - L_t \neq 0 \end{matrix}\right .}\)
If the Input Use Previous Close is set to Yes, then \(AD_t\) is computed for \(t > 0\) as follows.

\(\displaystyle{ADF_t=\left\{ \begin{matrix} ADF_{t-1} & H_t - L_t = 0 \\ ADF_{t-1} + \frac{\left(C_t - 
C_{t-1}\right)}{\left(H_t - L_t\right)}V_t & H_t - L_t \neq 0 \end{matrix}\right .}\)
Note: In either case, the values of \(ADF_t\) are only displayed for \(t \geq n\). The values for \(0 \leq t < n - 1\) are 
not displayed as output, but rather are stored internally for the purpose of computing the average, which we 
describe next.

The average of \(ADF_t\) at chart bar \(t\) is computed as a Simple Moving Average of Moving Average Length \
(n\). The value of this average at Index \(t\) is denoted as \(\overline{ADF}_t(n)\), and it is calculated for \(t \geq 
n\) as follows.

\(\overline{ADF}_t(n) = SMA_t(ADF,n)\)
Inputs

[Link] - [Top]
• Moving Average Length
• Use Previous Close: This Input determines whether the current Open or the prior Close price is to be used 

in the calculation of \(AD_t\)
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Accumulation_Distribution_Flow.47.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays an Adaptive Center of Gravity Oscillator and Trigger Line for the data given by 
the Input Data Input. This study is an ACSIL implementation of the Indicator given in Figures 10.3 and 10.4 of 
the book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CG}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{Med})\). This is where the adaptive nature of the study comes from. The period is not static, 
but rather it changes with changing market conditions.

Finally, we denote the Adaptive Center of Gravity Oscillator as \(CG^{(A)}_t(X,n_{CG},n_{Med})\), and we 
compute it as follows.

Define the Integer Period as \(T^{(Int)}_t(X,n_{CC},n_{Med}) = \left\lfloor{\frac{T^{(DC)}
_t(CC(X,n_{CC}),n_{Med})}{2}}\right\rfloor\). We will suppress the parameters of \(T^{(Int)}\) in the following 
formula.

For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

\(\displaystyle{CG^{(A)}_t(X,n_{CC},n_{Med}) = \left\{ \begin{matrix} -\frac{\sum_{j = 0}^{T^{(Int)}_t - 1} 
(1 + j)X_{t - j}}{\sum_{j = 0}^{T^{(Int)}_t - 1} X_{t - j}} + \frac{1}{2}(T^{(Int)} + 1) & \sum_{j = 0}^{n - 1} 
X_{t - j} \neq 0 \\ 0 & \sum_{j = 0}^{n - 1} X_{t - j} = 0 \end{matrix}\right .}\)
This study also displays a Center Line and the following Trigger Line.

\(Trig^{(ACC)}_t(X,n_{CC},n_{Med}) = CG^{(A)}_{t - 1}(C,n_{CC},n_{Med})\)
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• Input Data
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• Length
• Median Phase Change Length

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays an Adaptive Cyber Cycle and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 10.1 and 10.2 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CC}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{MED})\). This is where the adaptive nature of the study comes from. The period is not 
static, but rather it changes with changing market conditions.

Finally, we denote the Adaptive Cyber Cycle as \(CC^{(A)}_t(X,n_{CC},n_{Med})\), and we compute it as 
follows.

Define \(\alpha^{(1)}_t(X,n_{CC},n_{Med}) = 2/(T^{(DC)}_t(CC(X,n_{CC}),n_{Med}) + 1)\). We will suppress 
the parameters of \(\alpha^{(1)}\) in the following formula.
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\(\displaystyle{CC^{(A)}_t(X,n_{CC},n_{Med}) = \left\{ \begin{matrix} \frac{1}{4}(X_t - 2X_{t - 1} + X_{t - 
2}) & t < 6 \\ \left(1 - \frac{\alpha^{(1)}}{2}\right)^2\left(X^{(S)}_t - 2X^{(S)}_{t - 1} + X^{(S)}_{t - 2}\right) + 
2(1 - \alpha^{(1)}) CC^{(A)}_{t - 1}(X,n_{CC},n_{Med}) - (1 - \alpha^{(1)})^2 CC^{(A)}_{t - 2}
(X,n_{CC},n_{Med}) & t \geq 6 \end{matrix}\right .}\)
This study also displays a Center Line and the following Trigger Line.

\(Trig^{(ACC)}_t(X,n_{CC},n_{Med}) = CC^{(A)}_{t - 1}(C,n_{CC},n_{Med})\)
Inputs
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• Input Data
• Length
• Median Phase Change Length

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Adaptive_Cyber_Cycle.505.scss 
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This study calculates and displays an adaptive moving average of the Relative Strength Index (RSI), which in turn 
is a function of the data specified by the Input Data. The study allows for optional smoothing of both the Input 
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Data and the RSI.

Smoothed vs Unsmoothed Input Data
Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at chart bar 
\(t\). If the value of the Set Price Smoothing Input is No, then the unsmoothed Input Data \(X\) is used in the 
subsequent calculations. If the value is Yes, then the smoothed Input Data is used instead. The smoothing is done 
with an Exponential Moving Average whose Length is given by the Price Smoothing Period Input, denoted as \
(n_{PS}\).

We define a new random variable \(P(X,n_{PS})\) denoting the Price (smoothed or unsmoothed). The value of this 
Price at Index \(t\) is given as follows.

\(P_t(X,n_{PS}) =\left\{ \begin{matrix} X_t & Price \space Smoothing = No \\ EMA_t\left(X,n_{PS}\right) & 
Price \space Smoothing = Yes \end{matrix}\right .\)
Note: Depending on the setting of the Input Price Smoothing Average Type, the Exponential Moving Average in 
the calculation of the smoothed Input Data could be replaced with a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros, or a Smoothed Moving Average.

Smoothed vs Unsmoothed RSI
The RSI is calculated for \(P(X,n_{PS})\) with Length given by the ARSI Period, denoted as \(n_{ARSI}\). The 
type of Moving Average used in the calculation of the RSI is determined by the ARSI Moving Average Type 
Input. If the value of the Set RSI Smoothing Input is No, then the RSI at Index \(t\) is given by \
(RSI_t\left(P(X,n_{PS}),n_{ARSI}\right)\). If the value is Yes, then the smoothed RSI is used instead. The 
smoothing is done with an Exponential Moving Average whose Length is given by the RSI Smoothing Period 
Input, denoted as \(n_{RSIS}\).

We define a new random variable \(R(X,n_{PS},n_{ARSI},n_{RSIS})\) denoting the RSI (smoothed or 
unsmoothed). The value of this variable at Index \(t\) is given as follows.

\(R_t(X,n_{PS},n_{ARSI},n_{RSIS}) =\left\{ \begin{matrix} RSI_t\left(P(X,n_{PS}),n_{ARSI}\right) & RSI 
\space Smoothing = No \\ EMA_t\left(RSI\left(P(X,n_{PS},n_{ARSI}\right),n_{RSIS}\right) & RSI \space 
Smoothing = Yes \end{matrix}\right .\)
Note: The calculation of the RSI here differs from that in the RSI study in that \(U(X)\) and \(D(X)\) are not 
calculated until \(t = n_{ARSI}\).

Note: Depending on the setting of the Input RSI Smoothing Average Type, the Exponential Moving Average in 
the calculation of the smoothed Input Data could be replaced with a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros, or a Smoothed Moving Average.

Scaling Factor
Let \(SF(X,n_{PS},n_{ARSI},n_{RSIS})\) be a random variable denoting the Scaling Factor, and let \(v\) denote 
the ARSI Scale Factor Input. The value of the Scaling Factor at Index \(t\) as \(SF_t\) is given as follows.

\(\displaystyle{SF_t(X,n_{PS},n_{ARSI},n_{RSIS},v) = 2v\left|\frac{R_t(X,n_{PS},n_{ARSI},n_{RSIS})}
{100} - 0.5\right|}\)
Adaptive RSI Moving Average

The Adaptive RSI Moving Average at Index \(t\) for the given Inputs is denoted as \(\overline{RSI}
_t(X,n_{PS},n_{ARSI},n_{RSIS},v)\), and we compute it for \(t \geq n_{ARSI}\) as follows.

\(\displaystyle{\overline{RSI}_t(X,n_{PS},n_{ARSI},n_{RSIS},v) = \left\{ \begin{matrix} P_t(X,n_{PS}) & t = 
n_{ARSI} \\ (P(X,n_{PS}) - \overline{RSI}_{t - 1}
(X,n_{PS},n_{ARSI},n_{RSIS},v))SF_t(X,n_{PS},n_{ARSI},n_{RSIS},v) + \overline{RSI}_{t - 1}
(X,n_{PS},n_{ARSI},n_{RSIS},v) & t > n_{ARSI} \end{matrix}\right .}\)
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• ARSI Period
• ARSI Moving Average Type
• Input Data
• Set Price Smoothing: This Input determines whether or not the Input Data is to be smoothed by taking a 

Moving Average.
• Price Smoothing Period
• Price Smoothing Moving Average Type
• Set RSI Smoothing: This Input determines whether or not the RSI is to be smoothed by taking a Moving 

Average.
• RSI Smoothing Period
• RSI Smoothing Moving Average Type
• ARSI Scale Factor

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Adaptive_RSI_Moving_Average_with_Smoothing.358.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays an Adaptive Relative Vigor Index and Trigger Line for the data given by the 
Input Data Input. This study is an ACSIL implementation of the Indicator given in Figures 10.7 and 10.8 of the 
book Cybernetic Analysis for Stocks and Futures by John Ehlers.
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Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CC}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{MED})\). This is where the adaptive nature of the study comes from. The period is not 
static, but rather it changes with changing market conditions.

Fourth, we compute two Average Prices at Index \(t\): The Close-Open Average Price and the High-Low Average 
Price, denoted as \(\overline{P}_t^{(CO)}\) and \(\overline{P}_t^{(HL)}\), respectively.

\(\displaystyle{\overline{P}_t^{(CO)} = \frac{(C_{t - 3} - O_{t - 3}) + 2(C_{t - 2} - O_{t - 2}) + 2(C_{t - 1} - 
O_{t - 1}) + (C_t - O_t)}{6}}\) 

\(\displaystyle{\overline{P}_t^{(HL)} = \frac{(H_{t - 3} - L_{t - 3}) + 2(H_{t - 2} - L_{t - 2}) + 2(H_{t - 1} - 
L_{t - 1}) + (H_t - L_t)}{6}}\)
Fifth, we define the Adaptive RVI Length, denoted as \(n_{(ARVI)}(n_{(CC)},n_{(Med)})\), and we compute it 
as follows.

\(n^{(ARVI)}_t(X,n_{(CC)},n_{(Med)}) = \lfloor (4T^{(DC)}_t(CC(X,n_{CC}),n_{Med}) + 3T^{(DC)}_{t - 1}
(CC(X,n_{CC}),n_{Med}) + 2T^{(DC)}_{t - 3}(CC(X,n_{CC}),n_{Med}) + 3T^{(DC)}_{t - 4}
(CC(X,n_{CC}),n_{Med}))/20 \rfloor\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

Finally, we denote the Adaptive Relative Vigor Index as \(RVI^{(A)}_t(X,n_{CC},n_{Med})\), and we compute 
it as follows.

\(\displaystyle{RVI^{(A)}_t(X,n_{CC},n_{Med}) = \frac{\sum_{i = t - n^({ARVI})_t + 1}^t \overline{P}
^{(CO)}_i}{\sum_{i = t - n^({ARVI})_t + 1}^t \overline{P}^{(HL)}_i}}\)
This formula is used as long as \(\sum_{i = t - n^({ARVI})_t + 1}^t \overline{P}^{(HL)}_i \neq 0\). If the sum is \
(0\), then \(RVI^{(A)}_t(X,n_{CC},n_{Med}) = 0\). 

The study also displays a Center Line and the following Trigger Line.

\(Trig^{(ARVI)}_t(X,n_{CC},n_{Med}) = RVI^{(A)}_{t - 1}(C,n_{CC},n_{Med})\)
Inputs

[Link] - [Top]
• Input Data
• Length
• Median Phase Change Length

*Last modified Sunday, 29th January, 2023.
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Advance Decline Line
This calculates the Advanced Decline Line from the data for a symbol that indicates the number of Advancing 
Issues minus Declining Issues on an exchange.

This data is provided with the Sierra_Chart Market Statistics Data Feed. The symbol for the NYSE is NISS-NYSE. 
The Advance Decline Line study can be applied to a chart of the NISS-NYSE symbol.

Functionally and mathematically this study is equivalent to the Cumulative Sum of Study study. 

You would want to use the Cumulative Sum of Study study instead if you want the option to reset the calculation 
at the start of the trading day.

*Last modified Monday, 26th September, 2022.
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This study calculates and displays the Arms Ease of Movement Value (EMV) for the Price and Volume data, as 
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well as a Moving Average of the EMV. It was developed by Richard W. Arms, Jr.

Let \(H\), \(L\), and \(V\) be random variables denoting the High Price, Low Price, and Volume, and let \(H_t\), \
(L_t\), and \(V_t\) be their respective values at Index \(t\). Let \(k\) be the Volume Divisor Input. We then 
calculate the Midpoint Move and the Box Ratio as follows.

Midpoint Move:

\(\displaystyle{\frac{H_t + L_t}{2} - \frac{H_{t - 1} + L_{t - 1}}{2}}\)
Box Ratio:

\(\displaystyle{\frac{V_t}{d(H_t - L_t)}}\)
The Ease of Movement is essentially a ratio of these two quantities. We denote the Arms Ease of Movement at 
Index \(t\) as \(EMV_t(k)\), and we compute it for the given Input as follows.

For \(t = 0\): \(EMV_0(k) = 0\)

For \(t > 0\):

\(\displaystyle{EMV_t(k) = \left\{ \begin{matrix} \left. \left(\frac{H_t + L_t}{2} - \frac{H_{t - 1} + L_{t - 1}}
{2}\right) \middle/ \left(\frac{V_t}{d(H_t - L_t)}\right)\right. & V_t \neq 0 \space and \space H_t \neq L_t \\ 0 & 
V_t = 0 \space or \space H_t = L_t \end{matrix}\right .}\)
Let \(n\) be the Length Input. We denote the Moving Average of the EMV as \(\overline{EMV}_t(k,n)\), and we 
compute it for \(t \geq n - 1\) for the given Inputs in terms of a Simple Moving Average as follows.

\(\overline{EMV}_t(k,n) = SMA_t(EMV(k),n)\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Inputs
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• Volume Divisor:The value that the volume is divided by.
• Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Arms_Ease_of_Movement.18.scss

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Aroon Indicators for the data specified by the Input Data High and Input 
Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting Input Data High and Input Data Low, 
respectively, and let \(X^{(High)_t}\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). Let the Input 
Length be denoted as \(n\).

Consider the moving window of Length \(n + 1\) terminating at Index \(t\) (that is, Indices \(t - n, t - n + 1,...,t\)). 
We denote the values of the Index of the most recent high of \(X^{(High)}\) and the most recent low of \
(X^{(Low)}\) in this window as \(T_t^{(Up)}\left(X^{(High)},n\right)\) and \(T_t^{(Down)}
\left(X^{(Low)},n\right)\), respectively. We compute these, respectively, in terms of a Moving Maximum and a 
Moving Minimumas follows.

\(T_t^{(Up)}\left(X^{(High)},n\right) = \max\left\{i:X_i^{(High)} > \max_t\left(X^{(High)},n)\right)\right\}\) 
\(T_t^{(Down)}\left(X^{(Low)},n\right) = \max\left\{i:X_i^{(Low)} < \min_t\left(X^{(Low)},n)\right)\right\}\)
In the moving window, \(t - T_t^{(Up)}\left(X^{(High)},n\right)\) is the number of bars since the highest value of 
\(X^{(High)}\), and \(t - T_t^{(Down)}\left(X^{(Low)},n\right)\) is the number of bars since the lowest value of \
(X^{(Low)}_t\).

Finally, we denote the Aroon Indicator Up and Aroon Indicator Down at Index \(t\) for the given Inputs as \
(AI^{(Up)}_t\left(X^{(High)},n\right)\) and \(AI^{(Down)}_t\left(X^{(Low)},n\right)\), respectively, and we 
compute them for \(t \geq 0\) as follows.

\(\displaystyle{AI^{(Up)}_t\left(X^{(High)},n\right) = 100\cdot\frac{n - \left(t - T_t^{(Up)}
\left(X^{(High)},n\right)\right)}{n}}\) 

\(\displaystyle{AI^{(Down)}_t\left(X^{(Low)},n\right) = 100\cdot\frac{n - \left(t - T_t^{(Down)}
\left(X^{(Low)},n\right)\right)}{n}}\)
Inputs

[Link] - [Top]
• Input Data High
• Length
• Input Data Low
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Aroon_Indicator.170.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Aroon Oscillator for the data specified by the Input Data High and Input 
Data Low Inputs. This indicator is closely related to the Aroon Indicators. See that study for an explanation of the 
notation used here.

We denote the Aroon Oscillator at Index \(t\) as \(AO_t\left(X^{(High)},X^{(Low)},n\right)\), and we compute it 
for \(t \geq 0\) as follows.

\(AO_t\left(X^{(High)},X^{(Low)},n\right) = AI^{(Up)}_t\left(X^{(High)},n\right) - AI^{(Down)}
_t\left(X^{(Low)},n\right)\)
Inputs
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• Input Data High
• Length
• Input Data Low

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Description

[Link] - [Top]
This study calculates and displays candlestick bars which represent the difference between Ask Volume \
(V^{(ask)}_t\) and Bid Volume \(V_t^{(bid)}\) for each of the main price bars in the chart. 

The High of a candlestick bar indicates the maximum difference between Ask Volume and Bid Volume that 
occurred during the formation of the main price graph bar. The Low of a candlestick bar indicates the minimum 
difference between the Ask Volume and Bid Volume during the formation of the main price graph bar. We express 
these ideas in mathematical symbols below.

Let \(\max_t\left(V^{(ask)} - V^{(bid)}\right)\) and \(\min_t\left(V^{(ask)} - V^{(bid)}\right)\) denote, 
respectively, the maximum and minimum difference between Ask Volume and Bid Volume that occurred during 
the formation of the bar at Index \(t\).

Let \(O_t^{(AB)}\), \(H_t^{(AB)}\), \(L_t^{(AB)}\) and \(C_t^{(AB)}\) denote the Open, High, Low, and Close, 
respectively, of the Ask/Bid Volume Difference Bar at Index \(t\). We compute these for \(t \geq 0\) as follows.

\(H_t^{(AB)} = \max_t\left(V^{(ask)} - V^{(bid)}\right)\) 

\(L_t^{(AB)} = \min_t\left(V^{(ask)} - V^{(bid)}\right)\) 
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\(C_t^{(AB)} = V_t^{(ask)} - V_t^{(bid)}\)
The formula for \(O_t^{(AB)}\) depends on the Number of Trades \(N_t\).

If \(N_t = 1\), then we compute \(O_t^{(AB)}\) as follows.

\(O_t^{(AB)} = \left\{ \begin{matrix} H_t^{(AB)} & V_t^{(ask)} - V_t^{(bid)} > H_t^{(AB)} \\ V_t^{(ask)} - 
V_t^{(bid)} & L_t^{(AB)} \leq V_t^{(ask)} - V_t^{(bid)} \leq H_t^{(AB)} \\ L_t^{(AB)} & V_t^{(ask)} - 
V_t^{(bid)} < L_t^{(AB)} \end{matrix}\right .\)
If \(N_t \neq 1\), then we compute \(O_t^{(AB)}\) as follows.

\(O_t^{(AB)} = \left\{ \begin{matrix} H_t^{(AB)} & 0 > H_t^{(AB)} \\ 0 & L_t^{(AB)} \leq 0 \leq H_t^{(AB)} \
\ L_t^{(AB)} & 0 < L_t^{(AB)} \end{matrix}\right .\)
In order to see these bars historically and for them to be accurate, there are some settings that need to be correct. 
Also, not all Data or Trading services provide historical data needed for these types of bars. Follow the instructions 
in the Tick by Tick Data Configuration page.

Since the study uses price type bars, and these type of bars have an opening value, it needs to be understood that it 
is not known what the opening Ask Volume and Bid Volume difference is. The best that can be used is the prior 
close. The only exception is when the chart bars are set to 1 Trade Per Bar. In that case the opening difference is 
calculated. 

Therefore, the bar open value is set to 0. However, of 0 is outside the High to Low range of the bar, the open is 
changed to the nearest value in that High to Low range. 

Inputs

[Link] - [Top]
• Include Pullback Column: When this Input is set to Yes and the Numbers Bars study is also on the chart, 

then an Ask/Bid Volume Difference Bar will be displayed for the pullback column.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ask_Bid_Volume_Difference_Bars.291.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study displays the Ask Volume for each bar. Ask Volume is the volume of trades that occurred at the Ask 
price or higher, and we denote the Ask Volume at Index \(t\) as \(V^{(ask)}_t\).

Depending upon the Data or Trading service you are using, you may not receive historical Ask Volume when 
historical data is downloaded from the service. Not all services will provide this.

Inputs

[Link] - [Top]
• This study has no Inputs.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ask_Volume.168.scss 

*Last modified Sunday, 29th January, 2023.
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• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study displays the difference between the Ask Volume and the Bid Volume for each chart bar. The value of 
this difference at Index \(t\) is denoted as \(V^{(ask)}_t - V^{(bid)}_t\), and it is displayed on the chart as text.

The text is displayed either above or below each bar, depending on the setting of the Display Location Input. Let 
the Offset in Ticks Input be denoted as \(k\), and let the Tick Size be denoted as \(s\). Then the location of the text 
containing the value of \(V^{(ask)}_t - V^{(bid)}_t\) is determined as follows.

• If Display Location is set to Top of Bar, then the text is displayed at \(H_t + k \cdot s\), where \(H_t\) is 
the High Price at Index \(t\).

• If Display Location is set to Bottom of Bar, then the text is displayed at \(L_t - k \cdot s\), where \(L_t\) is 
the Low Price at Index \(t\).

The coloring of the text is controlled by the Subgraph Primary and Secondary colors. For more information, refer 
to Studies >> Subgraphs Tab >> Color.

Depending upon the Data or Trading service you are using, you may not receive historical Ask Volume when 
historical data is downloaded from the service. Not all services will provide this.

Inputs

[Link] - [Top]
• Display Location: This sets the location of the text to be displayed. The following options are available:

◦ Top of Bar: This displays the Ask Volume Bid Volume Difference Text at the top of each bar.
◦ Bottom of Bar: This displays the Ask Volume Bid Volume Difference Text at the bottom of each 

bar.
• Offset in Ticks: This sets the distance from the top or bottom of the bar for the display of the text. The 

distance is stated in Ticks as defined for the chart in the Tick Size setting.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ask_Volume_Bid_Volume_Difference_Text.410.scss 

*Last modified Sunday, 29th January, 2023.
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Auto Retracement/Projection
• Description
• Inputs
• Basing Auto Retracement/Projection on Another Study

Description

[Link] - [Top]
The Auto Retracement/Projection study automatically calculates and displays retracement or projection lines 
based upon the High to Low price range for the specified time period.

The time period is set with the Time Period Unit and the Time Period Unit Length Inputs.

For each bar in the chart, the High and Low for the specified time period is determined up to that bar and not 
beyond, and the percentages specified with the Level 1-14 Percentage Inputs are used to calculate the retracement/
projection lines for that bar.

When the Calculation Method is Retracement and the High is the reference value, controlled by the Calculation 
Reference Value Input, each of the percentages are multiplied by the High to Low price range and added to the 
Low to create the retracement levels.

When the Calculation Method is Retracement and the Low is the reference value, controlled by the Calculation 
Reference Value Input, each of the percentages are multiplied by the High to Low price range and subtracted from 
the High to create the retracement levels.

As the High to Low price range changes for the time period, then the retracement/projection levels will also change 
because the price range is changing.

When the Calculation Reference Value Input is set to Automatic, then in the case of either a Retracement or 
Projection calculation, the study looks at the opening price for the time period and compares it to the closing price 
of a bar to know whether the Retracement or Projection lines should be calculated from the High or the Low price.

In the case when prices are declining and the Calculation Method is Retracement, then the Retracement lines are 
calculated from the Low of the period. In the case when prices are rising and the Calculation Method is 
Retracement, then the Retracement lines are calculated from the High of the period.

When the Calculation Reference Value Input is set to Automatic, then during the time period for which the 
Retracement/Projection lines are for, if there is a change with the relationship between the Open price for the time 
period and the current Close/Last price at a bar, then this will cause at that bar a reversal of the calculations which 
are described in the prior paragraph.

For example, the Close was previously above the Open, but on the bar currently being calculated it is below the 
Open. This will cause a reversal of the calculation.

Inputs

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


• Time Period Unit
• Time Period Unit Length
• Calculation Method: This Input sets the calculation method. This can either be Projection or 

Retracement. A Projection places the lines going upward from the Period High. A Retracement places 
the lines going downward from the Period High.

• Level 1-14 Percentage: This Input specifies the percentages for the Retracement/Projection lines. .01 
equals 1%.

• New Period at Day Session Start When Using Evening Session: When this Input is set to Yes and 
Evening Session Times are defined in the Session Times, then the calculation will reset and there will be a 
new period at the beginning of the evening session. This only applies to Intraday charts.

• Calculation Reference Value: This sets the reference level for the retracement/projection line calculations 
to be either Automatic, or specifically from the High or the Low for the specified time period.

• Round to Nearest Tick Size: When this Input is set to Yes, then the retracement/projection levels are 
rounded to the Tick Size setting in Chart Settings.

• Reference Single Subgraph: This Input is used when the Auto Retracement/Projection study is set to be 
Based On a study other than the main price graph. In this particular case, when this Input is set to Yes, then 
the first Subgraph that Auto Retracement/Projection study is set to be based on, will be used. This is 
necessary for this study to function properly. 

When the Auto Retracement/Projection study is based on another study and that study has not set values 
in its Subgraph at each chart bar and those Subgraph values are at a zero value, then this will affect the 
output of Auto Retracement/Projection study at those chart bars causing it to display invalid values. While 
this is not the most ideal solution for this kind of condition, the solution to this is to set the Scale Rangefor 
the Auto Retracement/Projection study to Same as Region to prevent those invalid values from affecting 
the display of the study. 

• Number of Days to Calculate: This Input specifies the number of days to calculate the Retracement/
Projection for. This value is always in Days regardless of the Input setting Time Period Unit. In order for 
the calculations to be correct, this value must be at least the number of days covered by the Time Period 
Unit and the Time Period Unit Length. For example, if the Time Period Unit is Weeks and the Time 
Period Unit Length is 2, then the Number of Days to Calculate should be set to a value of at least 14. 

Additionally, as new chart bars are added to the chart during updating, the number of days that the study is 
calculated over will gradually increase corresponding to those new bars added to the chart. In this case you 
will need to select Chart >> Recalculate to cause the chart to only calculate across the Number of Days 
to Calculate. 

Basing Auto Retracement/Projection on Another Study

[Link] - [Top]
The Auto-Retracement/Projection study by default uses the Open, High, Low, and Last data from the Main Price 
Graph for its calculations. One method that can be used to base the calculations on another study is described 
above when the Reference Single Subgraph is set to Yes. The following instructions can be used to base the Auto 
Retracement/Projection calculations on another study in which at least 2 subgraphs are available that can establish 
the High and Low values for the retracement/projection.

In the following instructions the study Volume Value Area Lines is used for example purposes only. Multiple 
studies could be used instead of just one if desired. Additionally, Open and Close values could also be established 
from other studies/data.

1. Add the Volume Value Area Lines study to the chart and set the Inputs as desired. In this case the 
assumption is that this is the first study and therefore has an ID of 1 (ID1). This may need to be adjusted for 
specific implementations.

2. Add the Spreadsheet Study to the chart and set the Inputs as desired. Set the option to Hide the 
Spreadsheet Study.

3. Select the spreadsheet for the Spreadsheet Study and enter the following in Row 3 for the respective 
columns:
◦ Column K: =ID0.SG1@3 (Main Price Graph Open)
◦ Column L: =ID1.SG2@3 (Volume Value Area High)
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◦ Column M: =ID1.SG3@3 (Volume Value Area Low)
◦ Column N: =ID0.SG4@3 (Main Price Graph Close)

4. Add the Auto Retracement/Projection study to the chart.
5. Set the Based On option to the Spreadsheet Study.
6. Set the other Inputs as desired.
7. Select OK to exit the Auto Retracement/Projection Settings window.
8. Select OK (if necessary) to close the Analysis window.

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study will draw a line along the highs and a line along the lows over the Length bars at the end of the chart.

Inputs

[Link] - [Top]
• Length: The number of bars at the end of the chart for this study to look at to identify the Highs and Lows 

to draw the Trendlines along.
• Skip Last N Bars: The number of bars from the end of the chart that are ignored. If this is set to 2 and the 

Length is set to 50, then the study will look back 50 bars starting from the third bar at the end of the chart. 
The third bar will also be included.

• Show Up Trendline: If this is set to Yes, the Up Line will be displayed.
• Show Down Tendline: If this is set to Yes, the Down Line will be displayed.
• Number of New Bars Before Auto-Adjustment: If this is set to 0, the Lines will automatically readjust at 

every chart update. If it is set to a number greater than 0, then the Lines will only readjust after the specified 
number of new bars are added to the chart.

• Forward Project Automatic Trendlines: When this is set to Yes, then the trendlines will be drawn into 
the Forward Projection Area, otherwise, they will only be drawn to the last bar in the chart.
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• Input Data High: This specifies the data that is to be used as the High values for the calculation of the 
Automatic Trendlines.

• Input Data Low: This specifies the data that is to be used as the Low values for the calculations of the 
Automatic Trendlines.

• Ignore Zero Values: When this Input is set to Yes then if the data for the Input Data Low contains zero 
values, those zero values will be ignored in the calculation of the Up Trendline. Otherwise when this Input 
is set to No, any zero values will be included in the calculation for the Up Trendline.

Basing Automatic Trendlines on a Study

[Link] - [Top]
It is possible to create trendlines for a study rather than the Main Price Graph. To do this, follow these instructions:

1. Add the study to the chart for which the Automatic Trendlines will be based.
2. Add the Automatic Trendlines study to the Chart. Go to the Settings for the Automatic Trendlines
3. Set the Based On Input to the study for which the Automatic Trendlines will be created.
4. Set the Input Data High and the Input Data Low to the appropriate Subgraphs of the study which the 

Automatic Trendlines is based. These Inputs can be set to the same value if there is not separate High and 
Low data.

5. If the study that the Automatic Trendlines will be based on contains non-continuous data (there is not data 
at every bar) or if the data contains zero values that should be ignored, then set the Input for Ignore Zero 
Values to Yes.

*Last modified Wednesday, 08th May, 2024.
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• Description
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Description

[Link] - [Top]
The Average-Continuous study calculates at each bar an average of the particular referenced Study Subgraph, 
starting from either the first bar in the chart, or the start of the trading day. 

This is why it uses the "Continuous" term rather than "Moving". It does not reset itself bar to bar, but continuously 
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calculates an average from a set reference point.

Inputs

[Link] - [Top]
• Study and Subgraph to Reference: This Input selects both the Study and Subgraph within that study to 

calculate the average of. Use < Main Price Graph > to reference the main price graph.
• Reset at Start of Trading Day: When this Input is set the Yes, the average calculation resets itself at the 

start of each trading day according to the Session Times set for the chart.

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays a Moving Average of the Daily Range of the price data.

Let the Low Price and High Price at Index \(t\) be denoted as \(L_t\) and \(H_t\), respectively. Let the Input Length 
be denoted as \(n\). Then we denote the Daily Range at Index \(t\) as \(DR_t\). We calculate the Daily Range for \(t 
\geq 0\) as follows.

\(DR_t = H_t - L_t\)
We denote the Average Daily Range at Index \(t\) for the given Length as \(ADR_t(n)\), and we calculate it in 
terms of a Simple Moving Average for \(t \geq n - 1\) as follows.

\(ADR_t(n) = SMA_t(DR,n)\)
This study only functions properly on a Historical Daily chart. A Historical Daily chart can be opened with File >> 
Find Symbol >> [select symbol] >> Open Historical Chart.

Once you add this study to a Historical Daily chart, the study can be overlaid to an Intraday chart by using the 
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Study/Price Overlay study. 

Inputs

[Link] - [Top]
• Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Average_Daily_Range.347.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays an Average Price for each bar in the chart. The type of average is determined by 
the Average Fomrula Input.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Opening, High, Low, and Closing Prices, 
respectively, and let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Then we denote the 
Average Price for Bar at Index \(t\) as \(\overline{P}_t\), and we compute it for \(t \geq 0\) as follows.

\(\overline{P}_t = \displaystyle{\frac{H_t + L_t}{2}}\) 
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\(\overline{P}_t = \displaystyle{\frac{H_t + L_t + C_t}{3}}\) 

\(\overline{P}_t = \displaystyle{\frac{O_t + H_t + L_t + C_t}{4}}\) 

\(\overline{P}_t = \displaystyle{\frac{H_t + L_t + 2C_t}{4}}\) 

Inputs

[Link] - [Top]
• Average Formula: This Input determines which average formula is used for calculating \(\overline{P}_t\).

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Average_Price_For_Bar.367.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays a Moving Average of the True Range.

Let the Input Length be denoted as \(n\), and let \(TR\) be a random variable denoting the True Range. Then we 
denote the Average True Range at Index \(t\) for the given Length as \(ATR_t(n)\), and we calculate it in terms of 
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a Simple Moving Average for \(t \geq n - 1\) as follows.

\( ATR_t(n) = SMA_t(TR,n)\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

This study only functions properly on a Historical Daily chart. A Historical Daily chart can be opened with File >> 
Find Symbol >> [select symbol] >> Open Historical Chart.

Once you add this study to a Historical Daily chart, the study can be overlaid to an Intraday chart by using the 
Study/Price Overlay study. 

Inputs

[Link] - [Top]
• Moving Average Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Average_True_Range.19.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays a normalized version of the Average True Range. See that study for an 
explanation of the notation used here.

We denote the Normalized Average True Range at Index \(t\) as \(ATR^{(Norm)}_t\), and we compute it for \(t 
\geq n - 1\) as follows.

\(\displaystyle{ATR^{(Norm)}_t(n) = \frac{100\space ATR_t(n)}{C_t}}\)
This study only functions properly on a Historical Daily chart. A Historical Daily chart can be opened with File >> 
Find Symbol >> [select symbol] >> Open Historical Chart.

Once you add this study to a Historical Daily chart, the study can be overlaid to an Intraday chart by using the 
Study/Price Overlay study. 

Inputs

[Link] - [Top]
• Moving Average Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Average_True_Range_-_Normalized.428.scss 

*Last modified Sunday, 29th January, 2023.
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• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays the Bill Williams Awesome Oscillator of the High-Low Average Price.

Let \(\overline{P}^{(HL)}\) be a random variable denoting the High-Low Average Price, and let \(\overline{P}
_t^{(HL)} = (H_t + L_t)/2\) be the value of the High-Low Average Price at Index \(t\). Let the Inputs Moving 
Average 1 Length and Moving Average 2 Length be denoted as \(n_1\) and \(n_2\), respectively. Then Bill 
Williams Awesome Oscillator at Index \(t\) for the given Inputs as is denoted as \(AO_t\left(\overline{P}
^{(HL)},n_1,n_2\right)\), and it is calculated in terms of Simple Moving Averages for \(t \geq \max\{n_1,n_2\} - 
1\) (Study 72) and for \(t \geq \max\{n_1,n_2\}\) (Study 162) as follows.

\(AO_t\left(\overline{P}^{(HL)},n_1,n_2\right) = SMA_t\left(\overline{P}^{(HL)},n_2\right) - 
SMA_t\left(\overline{P}^{(HL)},n_1\right)\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the 
calculation of \(AO_t(n_1,n_2)\) could be replaced with Exponential Moving Averages, Linear Regression Moving 
Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or 
Smoothed Moving Averages. The types of both Moving Averages in the calculation are determined by this one 
Input.

Inputs

[Link] - [Top]
• Moving Average 1 Length
• Moving Average 2 Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Awesome_Oscillator.72.scss 

*Last modified Sunday, 29th January, 2023.
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Balance of Power
• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays the Balance of Power of the Price data, as well as a Moving Average of the 
Balance of Power.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Open, High, Low, and Close Prices, respectively, 
and let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Input Moving Average 
Length be denoted as \(n\). Then we denote the Balance of Power at Index \(t\) as \(BOP_t\), and we calculate it 
for \(t \geq 0\) as follows.

\(\displaystyle{BOP_t = \frac{C_t - O_t}{H_t - L_t}}\)
We denote the Average Balance of Power at Index \(t\) as \(\overline{BOP}_t(n)\), and we compute it in terms of a 
Simple Moving Average for \(t \geq n - 1\) as follows.

\(\overline{BOP}_t(n) = SMA_t(BOP,n)\)
The Subgraphs of both \(BOP_t\) and \(\overline{BOP}_t(n)\) are displayed for \(t \geq n - 1\) 

Inputs

[Link] - [Top]
• Moving Average Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Balance_Of_Power.417.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates and displays Bands based on the Input Data. The Bands are referred to as the Top Band and 
Bottom Band, and they are drawn, respectively, above and below the Main Price Graph.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Percentage/Fixed Value/Ticks be denoted as \(v\). Then we denote the values of the Top Band 
and Bottom Band at Index \(t\) for the given Inputs as \(TB^{(E)}_t(X,v)\) and \(BB^{(E)}_t(X,v)\), respectively. 
The methods of calculating these values depends on the value of the Bands Type Input. We describe each method 
below.

Bands Type = Percentage: 
The Bands are drawn above and below the Main Price Graph by a Percentage of the Input Data. If the Percentage 
is to be 5%, then a value of \(v = 0.05\) should be entered. 

\(TB^{(E)}_t(X,v) = X_t + X_t \cdot v\) 
\(BB^{(E)}_t(X,v) = X_t - X_t \cdot v\) 

Bands Type = Fixed Value: 
The Bands are drawn above and below the Main Price Graph by a Fixed Value \(v\). 

\(TB^{(E)}_t(X,v) = X_t + v\) 
\(BB^{(E)}_t(X,v) = X_t - v\) 

Bands Type = Number of Ticks: 
We denote the Tick Size as \(s\), and it appears as a third argument of the Band functions. This value is set through 
Chart >> Chart Settings >> Main Settings. The Bands are drawn above and below the Main Price Graph by a 
Fixed Value \(v \cdot s\). With this Band Type, the band functions have an extra parameter, \(s\).

\(TB^{(E)}_t(X,v,s) = X_t + v \cdot s\) 
\(BB^{(E)}_t(X,v,s) = X_t - v \cdot s\)

Inputs

[Link] - [Top]
• Input Data
• Percentage/Fixed Value/Ticks: This Input sets the Percentage, where 1 percent is .01, to multiply the 

Input Data by. Or sets the Fixed Value to add or subtract from the Input Data.
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• Bands Type: Sets the bands type to either a Percentage, Fixed Value, or Number of Ticks.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bands_Envelope.26.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study displays the difference between the Ask Volume and the Bid Volume for each chart bar. The value of 
this difference at Index \(t\) is denoted as \(V^{(ask)}_t - V^{(bid)}_t\), and it is displayed on the chart as text.

The text is displayed below each bar. Let the Offset in Ticks Input be denoted as \(k\), and let the Tick Size be 
denoted as \(s\). Then the location of the text containing the value of \(V^{(ask)}_t - V^{(bid)}_t\) is determined 
by \(L_t - k \cdot s\), where \(L_t\) is the Low Price at Index \(t\).

The coloring of the text is controlled by the Subgraph Primary and Secondary colors. For more information, refer 
to Studies >> Subgraphs Tab >> Color.

Depending upon the Data or Trading service you are using, you may not receive historical Ask Volume when 
historical data is downloaded from the service. Not all services will provide this.
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[Link] - [Top]
• Offset in Ticks: This sets the distance from the bottom of the bar for the display of the text. The distance is 

stated in Ticks as defined for the chart in the Tick Size setting.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bar_Delta_Below_Bar.444.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the difference between the Input Data 1 Input and Input Data 2 Input for each 
bar in the chart. By default, each of these Input Data Inputs refers to the same bar. Also by default, the study 
calculates the difference between the High and Low of a bar, indicating its range.

The study also supports referencing Input Data 2 from a prior bar through the Input Data 2 Offset Input. 

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables denoting Input Data 1 and Input Data 2, respectively, and 
let \(X_t^{(1)}\) and \(X_t^{(2)}\) be their respective values at Index \(t\). Let the Input Offset be denoted as \(k\). 
Then we denote the Bar Difference at Index \(t\) for the given Inputs as \(BarDiff_t(X_t^{(1)}, X_t^{(2)}, k)\), 
and we compute it for \(t \geq 0\) as follows.

\(BarDiff_t(X_t^{(1)}, X_t^{(2)}, k) = X_t^{(1)} - X_{t - k}^{(2)}\)
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If the Input Calculate Difference in Price Ticks is set to Yes, then we divide by the Tick Size \(s\). The Tick Size 
is set through Chart >> Chart Settings >> Main Settings, and it appears as a third argument in the Bar 
Difference function. We calculate it as follows.

\(BarDiff_t(X_t^{(1)}, X_t^{(2)}, k, s) = \displaystyle{\frac{X_t^{(1)} - X_{t - k}^{(2)}}{s}}\)
Inputs

[Link] - [Top]
• Input Data 1
• Input Data 2
• Input Data 2 Offset: This Input specifies bar offset for Input Data 2. If this is set to 1, then this means 

Input Data 2 refers to the prior bar. For example: If Input Data 1 is set to High and Input Data 2 is set to 
Low and Input Data 2 Offset is set to 1, then for each bar in the chart, this study will graph the difference 
between the calculated bar's High and the Low of the prior bar.

• Calculate Difference in Price Ticks: This Input determines whether or not the Bar Difference is 
expressed in ticks.

Displaying Bar Difference in Tool Values Window Only

[Link] - [Top]
You may want to display the difference between the High and Low of a chart bar in the Tool Values Window. To 
do this follow the instructions below.

1. Add the Bar Difference study to the chart.
2. Set it to display in Chart Region 1.
3. Set the Draw Style for its Subgraph to Ignore.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bar_Difference.56.scss 

*Last modified Tuesday, 31st January, 2023.
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Bar End Time
• Description
• Inputs

Description

[Link] - [Top]
The Bar End Time study displays the bar ending time for Intraday chart bars. It only works accurately with 
Intraday charts.

By default, it has no visible Subgraphs. To view the bar ending time you need to use the Window >> Tool Values 
Window along with the Chart Values tool to see the bar end time for the chart bar being pointed to with the Chart 
Values Tool.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Tuesday, 31st January, 2023.
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Bar Numbering
• Description
• Inputs

Description

[Link] - [Top]
The Bar Numbering study displays under the chart bars the bar number. Numbering starts at 1 counting from the 
beginning of the chart or from the start of the trading day based upon the chart Session Times.

Inputs

[Link] - [Top]
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• Display At Bottom: Set this Input to Yes to display the bar number labels along the bottom edge of the 
chart.

• Text Labels Tick Offset: This Input only applies if Display at Bottom is set to No. This Input specifies 
the offset in ticks of the price of a chart bar, to offset the bar number label below the Low of the chart bar.

• Number Every N Bars: In order to reduce the amount of bar numbering labels and to improve 
performance, it is best to not label every chart bar. This Input controls the skipping of chart bars for 
labeling, so that every Nth bar is labeled. For example, if it is set to 2, then every second chart bar is 
labeled.

• Do Not Reset at Start of New Day: When this is set to Yes, then the numbering starts from the first bar in 
the chart and continues to increment for each bar in the chart. When this is set to No, the numbering resets 
back to 1 at the Session Times >> Start Time in the Session Times settings. Or the Session Times >> 
Evening Start when using the Evening Session.

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates the bar to bar price change for two charts which are used in the calculation and then 
calculates the difference between the result of those two price changes.

Chart 1 is the chart to which this study is applied, and Chart 2 is the chart specified by the Chart 2 Number Input. 
Let \(C^{(1)}_t\) and \(C^{(2)}_t\) be the closing prices of Charts 1 and 2, respectively, at Index \(t\). Then we 
denote the Bar Price Change Difference - 2 Chart at Index \(t\) as \(\Delta (\Delta C_t))\), and we compute it for 
\(t \geq 1\) as follows.

\(\Delta (\Delta C_t) = \left(C^{(1)}_t - C^{(1)}_{t - 1}\right) - \left(C^{(2)}_t - C^{(2)}_{t - 1}\right)\)
When finding the corresponding bar in Chart 2, a nearest match using the Date-Time is used.
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• Chart 2 Number: This input specifies the Chart Number of the second chart used in the calculation.

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bar_Price_Change_Difference_2_Chart.342.scss 

*Last modified Tuesday, 31st January, 2023.
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This study displays bars indicating The time duration of bars in the chart. It uses a simple calculation method. It 
cannot always be completely accurate when there are times in the chart where There are gaps in trading.

The time values contained within the study Subgraph for the Bar Time Duration study are represented using the 
SCDateTime Format. These time values can be used in an ACSIL study.

When writing an Alert Condition Formula using the Bar Time Duration study or using it with the Spreadsheet 
Study, it is necessary to use the TIME function in the formula to compare it to a time value. Example: SG1 > 
TIME(0, 5, 0). For additional information, refer to Serial Date Time Values.

When setting a Scale Increment for the Bar Time Duration study, it is necessary to use values which are 
SCDateTime Format values. For example, to use 5 minutes you would calculate this as (1/(24*60))*5 = 0.003472. 
This resulting value is the value you would use for Scale Increment. 
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• Use Maximum Duration: When this Input is set to Yes, then the maximum time duration for any bar will 

be limited by the Maximum Duration Input.
• Maximum Duration: This specifies the maximum time duration the Bar Time Duration study will 

display for any bar in the chart, even if it exceeds this time. 

*Last modified Tuesday, 31st January, 2023.
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This study displays as the Main Price Graph a candlestick chart with the Open, High, Low, and Close Prices 
shown. The DrawZeros option is set to true for each Subgraph.

Inputs

• This study has no Inputs.

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
The Bid and Ask Depth Bars study creates Candlestick bars below the main Chart Region on the chart based 
upon the Bid Market Depth quantity totals and Ask Market Depth quantity totals which occur during the formation 
of each chart bar.

The Bid and Ask Depth Bars study can only be used on Intraday charts.

This study has been updated as of version 1949. When using this study, use version 1983 or higher. This study is 
very accurate since these new versions. This study is only assured to be accurate when using Sierra Chart provided 
data feeds which includes the Real-time Exchange Data Feeds. With other data feeds, the accuracy is going to be 
less.

The Bid and Ask Depth Bars study is calculated using the market depth data for the specified number of levels. 

The Chart >> Chart Settings >> Market Depth >> Number of Levels for Bid/Ask Depth Calculations setting 
controls the number of market depth levels used in the calculations for this study. 

The Max Depth Levels setting in the Global Settings >> Data/Trade Service Settings >> SC Server Settings 
needs to be set to 0, or equal to or greater than the Number of Levels for Bid/Ask Depth Calculations setting. 
Reconnect to the data feed after changing that setting.
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The calculations are performed when the market depth book has been updated with a batch of changes from the 
data feed. These are not snapshot updates. The batch of changes is based upon standard processing according to the 
original source data feed from the exchange. 

So once all the levels are updated from an exchange update message and the market depth order book is in a 
complete and accurate state, then the calculations are performed. It is important to understand, that as an order 
book is incrementally updated level by level, it is momentarily not in a complete and accurate state until the batch 
of messages from the exchange is processed. The calculations are only done when the book is in a complete and 
accurate state. 

The Bid & Ask Depth Candlestick bars display the highest and lowest values of the calculated formulas as 
specified by the Mode Input, for the time duration of the chart bar. These calculations are performed individually 
for each chart bar.

The Bid & Ask Depth Bars study relies on the recorded market depth data. This market depth data is only 
recorded when connected to the data feed and a study including this one is being used which requires historical 
market depth data. Market depth data will be recorded for the symbol of the chart, when this study is on the chart.

Historical market depth data for during the times that Sierra Chart was not running, can manually or automatically 
be downloaded from Sierra Chart servers. To download the data manually, refer to Downloading of Historical 
Market Depth Data. To automatically download the historical market depth data, refer to the Support Downloading 
Historical Market Depth Data setting.

This recorded market depth data is permanently saved and is persistent.

When using the CQG data feed, this study is not accurate with a large number of market depth levels. Refer to 
CQG Market Depth Data. Furthermore, we do not provide any technical support when using this study with CQG.

When using the study we recommend using version 1989 or higher. A careful analysis has been done with the Bid 
and Ask Depth Bars study and it is verified to be accurate. 

The Mode Input specifies the formula to use. The following formulas are available:

• Ratio: ((Total Ask Quantities - Total Bid Quantities) / (Total Ask Quantities + Total Bid Quantities)) * 10.
• Difference (Ask - Bid): Total Ask Quantities - Total Bid Quantities.
• Sum: Total Ask Quantities + Total Bid Quantities.
• Number Bid/Ask Records: This calculation mode is no longer used effective version 1983 and higher.
• Bid Depth vs Ask Depth: Total Ask Quantities - Total Bid Quantities. The Bid Depth vs Ask Depth 

Mode does not display Candlestick bars, and instead displays the Bid market depth and Ask market depth 
as histogram bars, and the difference as a line.

• Sum Bid Side: Total of the Bid side market depth quantities.
• Sum Ask Side: Total of the Ask side market depth quantities.
• Difference (Bid - Ask): Total Bid Quantities - Total Ask Quantities.
• Cumulative Difference (Ask - Bid): Running sum of (Total Ask Quantities - Total Bid Quantities).
• Cumulative Difference (Bid - Ask): Running sum of (Total Bid Quantities - Total Ask Quantities).

The Cumulative Difference calculation options maintain a cumulative running sum of the depth difference.

On the Subgraphs tab of the Study Settings window for this study, the color settings for the first 4 Subgraphs 
control the Candlestick colors. You can also choose another Graph Draw Type such as OHLC Bar if you do not 
want to use Candlesticks.

Improving Performance of this Study

[Link] - [Top]
Potentially the Bid and Ask Depth Bars study can present a significant amount of processing to the primary 
thread of Sierra Chart. This is especially true when there are more than 50 levels of market depth for the symbol of 
the chart, potentially hundreds of levels of market depth, and the market depth is not being limited in the chart 
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through the Maximum Market Depth Levels Chart Setting.

Do the following to reduce the CPU usage of this study.

1. Increase the Chart Update Interval in the Chart Settings. For a chart that is using Bid and Ask Depth Bars 
we recommend 1000 ms. Although the benefit of this for this particular study is limited because it does not 
really reduce the total amount of calculations that has to be done over a one second period.

2. Reduce the Number of Levels for Bid / Ask Depth Calculations Chart Setting to a nonzero value which is 
lower than 100. 

3. Reduce the number of instances of the Bid and Ask Depth Bars study you are using among the charts in 
your Chartbook. You should not have it on too many charts. If you can use it on just one chart that would 
be best. 

4. Use one of the Sierra Chart Real-time Data Feeds. 
Inputs

[Link] - [Top]
• Calculation Mode: This Input controls the formula that is used for the data. See above for explanations of 

the options available.
• Automatically Set Draw Styles: When this Input is set to Yes, then when the Calculation Mode Input is 

set to Bid Depth vs Ask Depth then the Subgraph Draw Styles for the Bid Depth and the Ask Depth will 
be automatically set to Bar, and the Subgraph Draw Styles for Zero Line and Difference will be 
automatically set to Line. Otherwise, if this Input is set to No these draw styles will not be automatically 
changed when selecting the Bid Depth vs Ask Depth mode. 

Note that when using any other Calculation Mode the Subgraph Draw Styles Input is controlled by the 
selection of the Graph Draw Type. 

*Last modified Sunday, 15th October, 2023.
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The study displays both the Bid and Ask Price for the latest trade at each bar in the chart. We denote the Bid Price 
and Ask Price at Index \(t\) as \(P^{(bid)}_t\) and \(P^{(ask)}_t\), respectively. This study only works with 
Intraday charts.

For this study to have the necessary data it requires, it is necessary to set Sierra_Chart to a Tick by Tick Data 
Configuration.

Depending upon the source of historical Intraday data for the particular Data or Trading service you are using, 
historical Bid and Ask prices data may not always be available. Data received and stored in real-time will always 
have Bid and Ask data available.

The Bid and Ask Prices study uses the Bid and Ask prices at the time of the latest trade in each bar. These Bid and 
Ask prices only update when there is a trade. However, at the last bar in the chart the latest Bid and Ask prices are 
used.

Displaying the Bid and Ask Price at Every Trade

[Link] - [Top]
1. Select Chart >> Chart Settings.
2. Set the Use Number of Days to Load >> Days to Load setting to a small number like 1 or 2.
3. Set the chart bars to 1 Number of Trades Per Bar by setting Intraday Chart Bar Period >> Bar Period 

Type to Number of Trades Per Bar. In the box below enter 1. For complete details, refer to Time Period 
Per Bar/ Amount of Data Per Bar.

4. Press OK.
5. Add the Bid & Ask Prices study to the chart. For instructions, refer to Adding/Modifying Chart Studies.
6. The data from the study can be overlaid to other charts by using the Study/Price Overlay study.

Displaying Numeric Values For Bid and Ask at Each Bar

[Link] - [Top]
To display the Bid and Ask prices values as text instead of lines, set the Draw Style for the Bid and Ask Subgraphs 
to Value of Subgraph.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Tuesday, 31st January, 2023.
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• Description
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Description

[Link] - [Top]
This study calulates and displays a Moving Average of the Bid Ask Volume Ratio at each chart bar.

Depending upon the Data or Trading service you are using, you may not receive historical Ask and Bid Volumes 
when historical data is downloaded from the service. Not all services will provide this.

Let the Ask Volume and Bid Volume at Index \(t\) be denoted as \(V^{(ask)}_t\) and \(V^{(bid)}_t\), respectively. 
We denote Volume Ratio at index \(t\) as \(VR_t\), and the formula used to compute it depends on the setting of 
the Input Difference Calculation Method.

If the Input Difference Calculation Method is set to Ask Volume - Bid Volume, then we compute \(VR_t\) as 
follows.

\(\displaystyle{VR_t = \left\{ \begin{matrix} 100 \cdot \frac{V^{(ask)}_t - V^{(bid)}_t}{V^{(ask)}_t + 
V^{(bid)}_t} & V^{(ask)}_t + V^{(bid)}_t > 0 \\ 0 & V^{(ask)}_t + V^{(bid)}_t \leq 0 \end{matrix}\right .}\)
If the Input Difference Calculation Method is set to Bid Volume - Ask Volume, then we compute \(VR_t\) as 
follows.

\(\displaystyle{VR_t = \left\{ \begin{matrix} 100 \cdot \frac{V^{(bid)}_t - V^{(ask)}_t}{V^{(ask)}_t + 
V^{(bid)}_t} & V^{(ask)}_t + V^{(bid)}_t > 0 \\ 0 & V^{(ask)}_t + V^{(bid)}_t \leq 0 \end{matrix}\right .}\)
Let the Input Length be denoted as \(n\), and let the Volume Ratio Average at Index \(t\) for this Length be 
denoted as \(\overline{VR}_t(n)\). This is the function that is displayed by the study Bid Ask Volume Ratio. We 
compute \(\overline{VR}_t(n)\) for \(t \geq 0\) in terms of an Exponential Moving Average as follows.

For \(t = 0\): \(\overline{VR}_t = VR_0\)

For \(0 < t < n\): \(\overline{VR}_t = \displaystyle{\left\{\begin{matrix} \left(\frac{2}{t + 2}\right)VR_t + \left(1 - 
\frac{2}{t + 2}\right)VR_{t - 1} & \overline{VR}_{t - 1} = 0 \\ \left(\frac{2}{t + 2}\right)VR_t + \left(1 - 
\frac{2}{t + 2}\right)\overline{VR}_{t - 1}(n) & \overline{VR}_{t - 1} \neq 0 \end{matrix}\right .}\)

For \(t \geq n\): \(\overline{VR}_t = EMA_t(VR,n)\)

In the above formula, \(VR\) is a random variable denoting the Volume Ratio.

Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the 
calculation of \(\overline{VR}_t(n)\) for \(t > 0\) could be replaced with a Linear Regression Moving Average, a 
Simple Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - 
Skip Zeros, or a Smoothed Moving Average.

Inputs

[Link] - [Top]
• Length
• Moving Average Type

Spreadsheet
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[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bid_Ask_Volume_Ratio.230.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study displays the Bid Volume for each bar. Bid Volume is the volume of trades that occurred at the Bid 
price or lower, and we denote the Bid Volume at Index \(t\) as \(V^{(bid)}_t\).

Depending upon the Data or Trading service you are using, you may not receive historical Bid Volume when 
historical data is downloaded from the service. Not all services will provide this.

Inputs

[Link] - [Top]
• This study has no Inputs.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Description

[Link] - [Top]
This study can only be used on an Intraday Chart. Refer to the studies Ask Volume and Bid Volume for an 
explanation of the symbols used here.

This study displays histograms for \(V^{(ask)}_t\) and \(-V^{(bid)}_t\) by default. Each column has the the Bid 
volume and Ask volume for the time period of the underlying bars.

If the Invert Study Input is set to Yes from the default state, then \(-V^{(ask)}_t\) and \(V^{(bid)}_t\) are 
displayed.

If the Show Bid Volume As Positive Input is set to Yes from the default state, then \(V^{(ask)}_t\) and \
(V^{(bid)}_t\) are displayed. In this case, the bars from the two histograms overlap.

This study also calculates and displays a line graph for the Difference between the Ask and Bid Volumes: \
(V^{(ask)}_t - V^{(bid)}_t\). This is calculated using the values of the Ask and Bid Volumes at Index \(t\) when 
the Try Use Non-Zero Bid/Ask Volumes for Difference Input is set to No. If this Input is set to Yes, then any 
time the current value of the Ask or Bid Volume is zero, the value is replaced with its most recent non-zero value.

Volume Filtering

[Link] - [Top]
It is possible to set upper and lower volume filters, to filter out the volume of trades at or above and at or below the 
specified volume values. This set the volume filter, select Chart >> Chart Settings >> Data Limiting on the 
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menu. For complete documentation for the volume filtering settings, refer to Chart Settings.

Inputs

[Link] - [Top]
• Invert Study: When this Input is set to Yes, the study is inverted. This means Bid volume becomes 

positive and Ask volume becomes negative.
• Show Bid Volume As Positive: With this Input is set to Yes, the Bid volume bars will be positive and will 

overlap the Ask volume bars.
• Try Use Non-Zero Bid/Ask Volumes for Difference: This Input should almost always be set to No. This 

is for special purposes. When this Input is set to Yes, then when calculating the difference between Ask 
volume and Bid volume, nonzero values will be used by searching back from the current bar being 
calculated, for a nonzero Ask Volume or Bid Volume value if one of them is zero.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bid_Volume_vs_Ask_Volume.127.scss

*Last modified Sunday, 30th July, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Bill Williams AC study for the Closing Price Data.

Let \(C\) be a random variable denoting the Closing Price, and let \(C_t\) denote its value at Index \(t\). Let the 
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Long Moving Average Length, Short Moving Average Length, and Signal Moving Average Length Inputs be 
denoted as \(n_L\), \(n_S\), and \(n_{Sig}\), respectively.

We calculate the following sums and averages.

\(\displaystyle{Sum^{(1)}_t(n_L) = \left\{ \begin{matrix} \sum_{i = 50}^t C_i & 50 \leq t < 50 + n_L \\ 
Sum^{(1)}_{t - 1}(n_L) + C_t - Avg^{(1)}_{t - 1}(n_L) & t \geq 50 + n_L \end{matrix}\right .}\) 

\(Avg^{(1)}_t(n_L) = \frac{1}{n_L} Sum^{(1)}_t(n_L)\) 

\(\displaystyle{Sum^{(2)}_t(n_S) = \left\{ \begin{matrix} \sum_{i = 50}^t C_i & 50 \leq t < 50 + n_S \\ 
Sum^{(1)}_{t - 1}(n_S) + C_t - Avg^{(2)}_{t - 1}(n_S) & t \geq 50 + n_S \end{matrix}\right .}\) 

\(Avg^{(2)}_t(n_S) = \frac{1}{n_S} Sum^{(1)}_t(n_S)\) 

\(Avg^{(3)}_t(n_L,n_S) = Avg^{(2)}_t(n_S) - Avg^{(1)}_t(n_L)\) 

\(\displaystyle{Sum^{(4)}_t(n_L,n_S,n_{Sig}) = \left\{ \begin{matrix} \sum_{i = 50}^t Avg^{(3)}_t(n_L,n_S) & 
50 \leq t \leq 50 + n_{Sig} - 2 \\ \sum_{i = t - n_{Sig} + 1}^t Avg^{(3)}_t(n_L,n_S) & t > 50 + n_{Sig} - 2 
\end{matrix}\right .}\) 

\(Avg^{(4)}_t(n_L,n_S,n_{Sig}) = \frac{1}{n_{Sig}}Sum^{(4)}_t(n_S,n_L,n_{Sig})\)
Note: The above formulas are used when the Moving Average Type Input is set to Bill Williams Smoothed. 
Depending on the setting of that Input, the above averages could be replaced with Simple Moving Averages or 
Exponential Moving Averages.

The Bill Williams AC indicator at Index \(t\) for the given Inputs is denoted as \(AC_t(n_L,n_S,n_{Sig})\), and it 
is computed for \(t \geq 50\) as follows.

\(AC_t(n_L,n_S,n_{Sig}) = Avg^{(3)}_t(n_L,n_S) - Avg^{(4)}_t(n_L,n_S,n_{Sig})\)
By default, the Subgraph of \(AC_t(n_L,n_S,n_{Sig})\) is drawn as a dashed plot, and it is colored as follows.

\(AC_t(n_L,n_S,n_{Sig}) > AC_{t - 1}(n_L,n_S,n_{Sig}) \Longrightarrow Green\) 

\(AC_t(n_L,n_S,n_{Sig}) = AC_{t - 1}(n_L,n_S,n_{Sig}) \Longrightarrow Grey\) 

\(AC_t(n_L,n_S,n_{Sig}) < AC_{t - 1}(n_L,n_S,n_{Sig}) \Longrightarrow Purple\)
Inputs

[Link] - [Top]
• Long Moving Average Length
• Short Moving Average Length
• Signal Moving Average Length
• Moving Average Type: This Input indicates whether a Bill Williams Smoothed, Exponential, or Simple 

Moving Average calculation will be used.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_AC.161.scss
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Description
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This study calculates and displays the Bill Williams Alligator for the Price data. This study is a set of three 
indicators: the Jaw, Teeth, and Lips of the Alligator. It is closely related to the Smoothed Moving Average. See 
that study for an explanation of the notation used here.

Let the Jaw Length, Teeth Length, and Lips Length Inputs be denoted as \(n_J\), \(n_T\), and \(n_L\), 
respectively. We denote the Jaw, Teeth, and Lips of the Bill Williams Alligator at Index \(t\) as \(Jaw_t(X,n_J)\), \
(Teeth_t(X,n_T)\), and \(Lips_t(X,n_L)\), respectively, and we compute them as follows.

For \(t \geq 8\): \(Jaw_t(X,n_J) = SMMA_{t - 8}(X,n_J,0)\)

For \(t \geq 5\): \(Teeth_t(X,n_T) = SMMA_{t - 5}(X,n_T,0)\)

For \(t \geq 3\): \(Lips_t(X,n_L) = SMMA_{t - 3}(X,n_L,0)\)

Note: Depending on the setting of the Input Moving Average Type, the Smoothed Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, or a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros.
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• Input Data
• Jaw Length
• Teeth Length
• Lips Length
• Moving Average Type
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Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_Alligator.175.scss 
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Description

[Link] - [Top]
This study calculates and displays the Bill Williams Awesome Oscillator of the High-Low Average Price.

Let \(\overline{P}^{(HL)}\) be a random variable denoting the High-Low Average Price, and let \(\overline{P}
_t^{(HL)} = (H_t + L_t)/2\) be the value of the High-Low Average Price at Index \(t\). Let the Inputs Moving 
Average 1 Length and Moving Average 2 Length be denoted as \(n_1\) and \(n_2\), respectively. Then Bill 
Williams Awesome Oscillator at Index \(t\) for the given Inputs as is denoted as \(AO_t\left(\overline{P}
^{(HL)},n_1,n_2\right)\), and it is calculated in terms of Simple Moving Averages for \(t \geq \max\{n_1,n_2\} - 
1\) (Study 72) and for \(t \geq \max\{n_1,n_2\}\) (Study 162) as follows.

\(AO_t\left(\overline{P}^{(HL)},n_1,n_2\right) = SMA_t\left(\overline{P}^{(HL)},n_2\right) - 
SMA_t\left(\overline{P}^{(HL)},n_1\right)\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the 
calculation of \(AO_t(n_1,n_2)\) could be replaced with Exponential Moving Averages, Linear Regression Moving 
Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or 
Smoothed Moving Averages. The types of both Moving Averages in the calculation are determined by this one 
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• Moving Average 1 Length
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_Awesome_Oscillator.162.scss 

*Last modified Tuesday, 31st January, 2023.
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• Description
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Description

[Link] - [Top]
The study calculates and displays the Bill Williams Fractal signals.

Let \(H_t\) and \(L_t\) denote the High and Low Prices at Index \(t\). Let \(N\) be the number of bars in the chart, 
and let \(k\) denote the Arrow Offset Percentage Input. The Buy and Sell Fractal Signals are generated for \(t \geq 
2\) and \(t + 2 < N\) according to the following rules.
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Buy Fractal Signals generated at Index \(t\) are indicated by green arrows drawn at the position \(H_t + \frac{k}
{100}(H_t - L_t)\) if the following conditions are met.

• \(H_t > H_{t - 1}\)
• \(H_t > H_{t - 2}\)
• \(H_t > H_{t + 1}\)
• \(H_t > H_{t + 2}\)

Sell Fractal Signals generated at Index \(t\) are indicated by red arrows drawn at the position \(L_t - \frac{k}{100}
(H_t - L_t)\) if the following conditions are met.

• \(L_t < L_{t - 1}\)
• \(L_t < L_{t - 2}\)
• \(L_t < L_{t + 1}\)
• \(L_t < L_{t + 2}\)

Alert Example

[Link] - [Top]
Since the Bill Williams Fractal does not provide a signal on the current bar, and instead references the previous 2 
bars, for an Alert Formula you need to use the following formula to alert when a signal occurs: =OR(SG1[-1], 
SG2[-1], SG1[-2], SG2[-2]) 

Inputs

[Link] - [Top]
• Arrow Offset Percentage: This is a percentage where 1 equals 1%. This specifies a percentage of the High 

to Low range of a bar which is used to offset the Up and Down triangles (default Subgraph Draw Style) 
from the High and Low of a bar, respectively.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_Fractal_Signals.222.scss

*Last modified Tuesday, 31st January, 2023.
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Bill Williams Moving Average
• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays a Bill Williams Moving Average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Bill Williams Moving Average at Index \(t\) for 
the given Inputs as \(BWMA_t(X,n)\), and we compute it for \(t \geq 0\) as follows.

For \(t = 0\): \(BWMA_0(X,n) = X_0\)

For \(t > 0\): \(\displaystyle{BWMA_t(X,n) = \left(1 - \frac{1}{n}\right)BWMA_{t - 1}(X,n) + \frac{1}{n}X_t}\) 

Note: Depending on the setting of the Input Moving Average Type, the Bill Williams Moving Average in the 
above calculation could be replaced with a Smoothed Moving Average.

Inputs

[Link] - [Top]
• Input Data
• MovAvg Length
• Moving Average Type: This is a custom Input that can be set to either Bill Williams EMA (documented 

above) or Smoothed Moving Average.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_MA.163.scss 

*Last modified Tuesday, 31st January, 2023.
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Bollinger Bands
• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
Sorry, your browser does not support embedded videos.
This study calculates and displays Bollinger Bands for the data specified by the Input Data Input, as well as a 
Moving Average of the Input Data.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Inputs Length and Standard Deviations be denoted as \(n\) and \(v\), respectively. Then we denote 
the Bollinger Bands at Index \(t\) for the given Inputs as \(TB^{(B)}_t(X,n,v)\) (Top Band), \(MB^{(B)}_t(X,n,v)
\) (Middle Band), and \(BB^{(B)}_t(X,n,v)\) (Bottom Band), and we compute them for \(t \geq n - 1\) in terms of a 
Simple Moving Average and a Standard Deviation as follows.

Top Band: \(TB^{(B)}_t(X,n,v) = SMA_t(X,n) + v \cdot \sigma_t(X,n)\)

Middle Band: \(MB^{(B)}_t(X,n,v) = SMA_t(X,n)\)

Bottom Band: \(BB^{(B)}_t(X,n,v) = SMA_t(X,n) - v \cdot \sigma_t(X,n)\)

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average in each of the 
above formulas could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Inputs

[Link] - [Top]
• Input Data
• Length
• Standard Deviations
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Bands.14.scss 

*Last modified Wednesday, 05th July, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Bandwidth of a pair of Bollinger Bands for the data specified by the Input 
Data Input. The Bandwidth is expressed relative to a Simple Moving Average of the Input Data. Refer to the 
documentation of those studies for an explanation of the notation used here. We denote the Bollinger Bands: 
Bandwidth at Index \(t\) as \(BW_t(X,n,v)\), and we compute it for \(t \geq n - 1\) as follows.

\(BW_t(X,n,v) = \displaystyle{\frac{TB^{(B)}_t(X,n,v) - BB^{(B)}_t(X,n,v)}{SMA_t(X,n)}}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Inputs

[Link] - [Top]
• Input Data
• Moving Average Type
• Length
• Standard Deviations

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Bands_-_Bandwidth.135.scss 
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Description

[Link] - [Top]
This study calculates and displays the %B of a pair of Bollinger Bands for the data specified by the Input Data 
Input. Refer to the documentation of that study for an explanation of the notation used here. We denote the 
Bollinger Bands %B at Index \(t\) as \(\% B_t(X,n,v)\), and we compute it for \(t \geq n - 1\). The formula that is 
used to compute \(\% B_t(X,n,v)\) depends on the setting of the Base Band Input. We describe this in detail below.

If Base Band Input is set to Lower Band (that is, the Bottom Band \(BB^{(B)}_t(X,n,v)\), then we compute \(\% 
B_t(X,n,v)\) as follows.

\(\% B_t(X,n,v) = \displaystyle{\frac{X_t - BB^{(B)}_t(X,n,v)}{TB^{(B)}_t(X,n,v) - BB^{(B)}_t(X,n,v)}}\)
If Base Band Input is set to Middle Band, then we replace the Bottom Band with a Simple Moving Average of the 
Input Data, as follows.

\(\% B_t(X,n,v) = \displaystyle{\frac{X_t - SMA_t(X,n)}{TB^{(B)}_t(X,n,v) - SMA_t(X,n)}}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average each of the 
above formulas could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

In addition to the graph of \(\% B_t(X,n,v)\), this study also displays horizontal lines at vertical positions 
determined by the Upper Line Threshold Value and Lower Line Threshold Value Inputs.

Inputs

[Link] - [Top]
• Input Data
• Moving Average Type
• Length
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• Standard Deviations
• Base Band: This Input determines whether the Lower (Bollinger) Band or the Middle Band (Moving 

Average) is used in the computation of %B.
• Upper Line Threshold Value: Determines the vertical location of the Uppper Threshold Line.
• Lower Line Threshold Value: Determines the vertical location of the Lower Threshold Line.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Bands_-_Percentage.136.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates and displays a Bollinger Squeeze of the First Type for the data specified by the Input Data 
Input. The calculations of this study include calculations of Bollinger Bands and Keltner Bands. See those studies 
for an explanation of the notation used here.

The Inputs are denoted as follows. \(X\) is the Input Data, \(n_B\) is the Bollinger Bands Length, \(v_B\) is the 
Bollinger Bands Multiplier, \(n_K\) is the Keltner Bands Length, \(n_{ATR}\) is the Keltner True Range 
MovAvg Length, and \(v_K\) is the Keltner Bands Multiplier. Note that both the Top and Bottom Keltner Bands 
have the same Multiplier Input, unlike in the Keltner Channel study. The moving average types for the Bollinger 
Bands, the Average True Range, and the Keltner Bands are all controlled via the Moving Average Type for 
Internal Calculation Input.
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This study displays two Subgraphs for \(t \geq \max\{n_B,n_K,n_{ATR}\} - 1\): The Bands Ratio and the Squeeze 
Indicator.

The Bands Ratio at Index \(t\) is denoted as \(BR_t(X,n_B,v_B,n_K,n_{ATR},v_K)\), and it is computed as 
follows.

\(\displaystyle{BR_t(X,n_B,v_B,n_K,n_{ATR},v_K) = \frac{TB_t^{(K)}(X,n_K,n_{ATR},v_K) - BB_t^{(K)}
(X,n_K,n_{ATR},v_K)}{TB_t^{(B)}(X,n_B,v_B) - BB_t^{(B)}(X,n_B,v_B)} - 1}\)
The Bands Ratio Subgraph is displayed as a bar graph that is colored as follows.

• \(BR_t(X,n_B,v_B,n_K,n_{ATR},v_K) \geq 0 \Rightarrow\) Green
• \(BR_t(X,n_B,v_B,n_K,n_{ATR},v_K) < 0 \Rightarrow\) Red

The Squeeze Indicator is plotted at the zero line. By default, this Subgraph is displayed as a sequence of points that 
are colored as follows. 

• \(TB_t^{(B)}(X,n_B,v_B) > TB_t^{(K)}(X,n_K,n_{ATR},v_K)\) and \(BB_t^{(B)}(X,n_B,v_B) < 
BB_t^{(K)}(X,n_K,n_{ATR},v_K) \Rightarrow\) Green

• \(TB_t^{(B)}(X,n_B,v_B) \leq TB_t^{(K)}(X,n_K,n_{ATR},v_K)\) or \(BB_t^{(B)}(X,n_B,v_B) \geq 
BB_t^{(K)}(X,n_K,n_{ATR},v_K) \Rightarrow\) Red

Inputs

[Link] - [Top]
• Input Data
• Moving Average Type for Internal Calculation
• Keltner Bands Length
• Keltner True Range MovAvg Length
• Keltner Bands Multiplier
• Bollinger Bands Length
• Bollinger Bands Multiplier

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Squeeze.221.scss 

*Last modified Tuesday, 31st January, 2023.
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Description
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This study calculates and displays a Bollinger Squeeze for the data specified by the Input Data Input. The 
calculations of this study include calculations of Momentum, an Exponential Moving Average of the Momentum, 
Bollinger Bands and Keltner Bands. See those studies for an explanation of the notation used here.

The Inputs are denoted as follows. \(X\) is the Input Data, \(n_B\) is the Bollinger Bands Length, \(v_B\) is the 
Bollinger Bands Multiplier, \(n_K\) is the Keltner Bands Length, \(n_{ATR}\) is the Keltner True Range 
MovAvg Length, and \(v_K\) is the Keltner Bands Multiplier. Note that both the Top and Bottom Keltner Bands 
have the same Multiplier Input, unlike in the Keltner Channel study. The moving average types for the Bollinger 
Bands, the Average True Range, and the Keltner Bands are all controlled via the Moving Average Type for 
Internal Calculation Input.

The Momentum \(M_t(X,n_M)\) is calculated by subtraction exclusively (not division). That is, \(M_t(X,n_M) = 
X_t - X_{t - n_M}\). Here, \(n_M\) denotes the Momentum Length Input.

This study displays two Subgraphs for \(t \geq \max\{n_B,n_K,n_{ATR},n_M\} - 1\): the Exponential Moving 
Average of the Momentum and the Squeeze Indicator.

The Exponential Moving Average of the Momentum is simply \(EMA_t\left(M(X,n_M),n_M\right)\), and it is 
displayed as a bar graph. It is colored as follows.

• \(EMA_t\left(M(X,n_M),n_M\right) > 0\) and \(EMA_t\left(M(X,n_M),n_M\right) \geq EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Bright Green

• \(EMA_t\left(M(X,n_M),n_M\right) > 0\) and \(EMA_t\left(M(X,n_M),n_M\right) < EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Dark Green

• \(EMA_t\left(M(X,n_M),n_M\right) < 0\) and \(EMA_t\left(M(X,n_M),n_M\right) \leq EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Bright Red

• \(EMA_t\left(M(X,n_M),n_M\right) < 0\) and \(EMA_t\left(M(X,n_M),n_M\right) > EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Dark Red

The Squeeze Indicator is denoted as \(SI_t(X,n_B,v_B,n_K,n_{ATR},v_K)\), and it is computed as follows.

\(\displaystyle{SI_t(X,n_B,v_B,n_K,n_{ATR},v_K) = \left\{ \begin{matrix} 10^{-4} & TB_t^{(B)}(X,n_B,v_B) 
> TB_t^{(K)}(X,n_K,n_{ATR},v_K) \space and \space BB_t^{(B)}(X,n_B,v_B) < BB_t^{(K)}
(X,n_K,n_{ATR},v_K) \\ -10^{-4} & TB_t^{(B)}(X,n_B,v_B) \leq TB_t^{(K)}(X,n_K,n_{ATR},v_K) \space or 
\space BB_t^{(B)}(X,n_B,v_B) \geq BB_t^{(K)}(X,n_K,n_{ATR},v_K) \end{matrix}\right .}\)
The Squeeze Indicator is displayed as a sequence of points that are colored as follows.

• \(SI_t(X,n_B,v_B,n_K,n_{ATR},v_K) = 10^{-4} \Rightarrow\) Green
• \(SI_t(X,n_B,v_B,n_K,n_{ATR},v_K) = -10^{-4} \Rightarrow\) Red

Inputs
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• Input Data
• Moving Average Type for Internal Calculation
• Keltner Bands Length
• Keltner True Range MovAvg Length
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• Keltner Bands Multiplier
• Bollinger Bands Length
• Bollinger Bands Multiplier
• Momentum Length

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Squeeze_2.233.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates and displays a Bollinger Squeeze of the Third Type for the data specified by the Input Data 
Input.

Let \(X\), \(n\), \(v_{MA}\), and \(v_{\sigma}\) denote the Input Data, Study Length, Moving Average 
Multiplier, and Standard Deviation Multiplier Inputs, respectively.

This study displays two Subgraphs for \(t \geq 0\): The Ratio and the Squeeze Indicator.

The Ratio at Index \(t\) is denoted as \(R_t(X,n,n_{MA},n_{\sigma})\), and we compute it in terms of the Standard 
Deviation and the Average True Range as follows.

\(\displaystyle{R_t(X,n,v_{MA},v_{\sigma}) = \frac{v_{\sigma}\cdot\sigma_t(X,n)}{v_{MA}\cdot ATR_t(n)}}
\)
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The moving average type for the Average True Range is controlled via the Moving Average Type for 
Calculation Input. By default, the Ratio is displayed as a bar graph.

• \(R_t(X,n,n_{MA},n_{\sigma}) \geq 1 \Rightarrow\) Green
• \(R_t(X,n,n_{MA},n_{\sigma}) < 1 \Rightarrow\) Red
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• Input Data
• Moving Average Type for Calculation
• Study Length
• Moving Average Multiplier
• Standard Deviation Multiplier

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Squeeze_3.401.scss 

*Last modified Wednesday, 01st February, 2023.
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Description
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This study calculates and displays a Butterworth Filter for the data given by the Input Data Input. This study is an 
ACSIL implementation of the Indicators given in Figures 13.4, 13.5, 13.6, and 13.7 of the book Cybernetic 
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Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length Input be denoted as \(n\).

The Poles Input determines whether the 2-Pole or 3-Pole Butterworth Filter is computed. The values of these two 
filters are denoted respectively as \(BWF^{(2)}_t(X,n)\) and \(BWF^{(3)}_t(X,n)\), and they are computed as 
follows.

2-Pole Butterworth Filter:

\(\displaystyle{BWF^{(2)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 2 \\ k^{(1)}(n)(X_t + 2X_{t - 1} + X_{t - 2})
+ k^{(2)}(n)BWF^{(2)}_{t - 1}(X,n) + k^{(3)}(n)BWF^{(2)}_{t - 2}(X,n) & t \geq 2 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), and \(k^{(3)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = \frac{1}{4}\left(1 - 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)
\cos\left(\frac{\sqrt{2}\pi}{n}\right) + \mathrm{exp}\left(-\frac{2\sqrt{2}\pi}{n}\right)\right)}\)

• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)\cos\left(\frac{\sqrt{2}\pi}{n}\right)}\)
• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\sqrt{2}\pi}{n}\right)}\)

3-Pole Butterworth Filter:

\(\displaystyle{BWF^{(3)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 3 \\ k^{(1)}(n)(X_t + 3X_{t - 1} + 3X_{t - 
2} + X_{t - 3})+ k^{(2)}BWF^{(3)}_{t - 1}(X,n) + k^{(3)}BWF^{(3)}_{t - 2}(X,n) + k^{(4)}BWF^{(3)}_{t - 3}
(X,n) & t \geq 3 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), \(k^{(3)}(n)\), and \(k^{(4)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = \frac{1}{8}\left(1 - 2\exp\left(-\frac{\pi}{n}\right)\cos\left(\frac{1.738\pi}{n}
\right) + \exp\left(-\frac{2\pi}{n}\right)\right)\left(1 - \exp\left(-\frac{2\pi}{n}\right)\right)}\)

• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\pi}{n}\right)\cos\left(\frac{1.738\pi}{n}\right) + \exp\left(-
\frac{2\pi}{n}\right)}\)

• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\pi}{n}\right) - 2\exp\left(-\frac{3\pi}{n}\right)
\cos\left(\frac{1.738\pi}{n}\right)}\)

• \(\displaystyle{k^{(4)}(n) = \exp\left(-\frac{4\pi}{n}\right)}\)
For an explanation of the Exponential Function \(\exp()\), refer to our description here.

Inputs

[Link] - [Top]
• Input Data
• Length
• Poles: This Custom Input determines whether the 2-Pole or 3-Pole Super Smoother Filter is used.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Butterworth_Filter.497.scss 

*Last modified Wednesday, 01st February, 2023.
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Description

[Link] - [Top]
The CCI Predictor study is used with Intraday Range bar charts. It will draw arrows on the last column of a CCI 
(Commodity Channel Index) study that indicate the possible closing values of the CCI at the last bar.

Follow these general instructions to use the study:

1. Open a new or go to an existing Intraday chart. 
2. In Chart >> Chart Settings for the chart. Set the Bar Period Type to Range per Bar - Standard and 

specify the number of Ticks in the box below. Otherwise, the study will not work as expected.
3. Add the Commodity Channel Index study to the chart.
4. Add the CCI Predictor study to the chart.
5. Both the Commodity Channel Index study and the CCI Predictor study need to be set to the same Chart 

Region.
6. Make sure the Length Input with the CCI Predictor study is set to the same Length as the Commodity 

Channel Index study.

*Last modified Wednesday, 01st February, 2023.
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Introduction

[Link] - [Top]

The Candlestick Patterns Finder study is a highly advanced study for identifying numerous candlestick patterns in 
a chart. The patterns are labeled with three letter codes.

You can search for up to six patterns per instance of the study. You can add multiple instances of this study if you 
need to detect lots of patterns. There are several inputs to customize the behavior of the study.

This study displays the numeric value of the pattern or the defined letter code of the pattern, when a positive 
pattern is found. To do this, it uses the values of Subgraph 1 for the characteristics of the numbers/letters that are 

https://www.sierrachart.com/images/CandleStickPatternFinder_img1.png


drawn. Therefore, it is not possible to change the Subgraph Draw Styles for this study. 

How to Use
[Link] - [Top]

1. Select Analysis >> Studies on the menu.
2. In the list of available studies select the study named Candlestick Patterns Finder.
3. Press the Add button.
4. Press the Settings button.
5. On the Settings and Inputs tab use the 6 Pattern # inputs to select the candlestick patterns you want to 

look for. You need to set at least one. You do not need to set all 6 of them.
6. Set other Inputs as appropriate. To increase the probability of seeing a candlestick pattern code for the 

selected patterns for a particular bar, set the Use Trend Detection Input to No.
7. Select the Subgraphs tab. The foreground and background colors for the candlestick pattern detection text 

on the chart can be changed with the primary and secondary color buttons for the Pattern 1 Subgraph. The 
Size setting for the Pattern 1 Subgraph controls the font size of this text in points. 

If you wish to see how the internal trend detection is working, then set the Draw Style for the Trend Up 
subgraph to Arrow Up and the Trend Down subgraph to Arrow Down . This will allow you to see arrows 
indicating the detected trend for any bar in the chart. The indicated trend is the trend over the prior 4 bars, 
by default. It does not include the bar where the arrow is displayed. Normally you will not show the arrows 
unless you always want to see the trend detection.

8. Press OK, and Press OK.

Inputs

[Link] - [Top]
This section lists all of the available Inputs for the Candlestick Patterns Finder study and the descriptions.

Pattern 1 - 6

[Link] - [Top]
Choose the pattern among the a list of available patterns, to be searched for from candlestick bars in the chart.

Use Numeric Value Instead of Letter Codes

[Link] - [Top]
The pattern's identification number is outputted on the chart instead of it's 3 letter code. Refer to the Available 
Patterns section below for the identification numbers.

Distance Between the Codes and the Candle as a Percentage

[Link] - [Top]
This Input adjusts the percentage offset from a candlestick High or Low to the bottom or top of the candlestick 
pattern text respectively. This normally should be a positive value. 1 = 1%

Number of Bars for Price Range Detection (Used for Trend Detection)

[Link] - [Top]
For Patterns that require a prior uptrend or downtrend, this Input specifies how many prior bars from the current 
bar being calculated, to determine the price range from. From this price range, the Value Per Point is determined. 
The Value Per Point is like the Tick Size, but is dynamically calculated for every bar in the chart and is used in 
the trend detection calculations.



Price Range Multiplier for Determining Value Per Point

[Link] - [Top]
The price range is multiplied with this multiplier. This is used to determine the Value Per Point as explained in the 
description for Number of Bars for Price Range Detection. The default is 0.01 (1%). Typically 1% is good and 
there is no need to change this. This Input is used for trend detection.

Use Trend Detection

[Link] - [Top]
When this Input is set to Yes, then the prior trend required by many of the candlestick patterns will be determined 
and must be present before a pattern code will be displayed.

A linear regression calculation is performed to determine the trend. From this calculation, the slope is determined. 

A slope of 1 or greater means an uptrend and a slope of -1 or less means a downtrend. The original slope value is 
divided by the calculated Value Per Point, as determined by the Price Range Multiplier for Determining Value 
Per Point Input, in order to get a reasonable slope value based upon the range of prices.

Number of Bars Used For Trend Detection

[Link] - [Top]
This Input sets the number of bars used for detecting the trend.

Display Text

[Link] - [Top]
When this Input is set to Yes, then the text that defines a found pattern is displayed in the chart. Otherwise, the text 
is not displayed.

Display Above Candles

[Link] - [Top]
When this Input is set to Yes, the short text code representing the detected candlestick pattern will be displayed at 
the top of the price bar instead of at the bottom.

Accessing Pattern Results in Alerts, Spreadsheets and ACSIL

[Link] - [Top]
It is supported to access the results of the Candlestick Patterns Finder study in Alert Condition Formulas, when 
using one of the Spreadsheet Studies or from the ACSIL (Advanced Custom Study Interface and Language). 

For every specific candlestick pattern that you have selected to detect, with the Pattern 1 - 6 study Inputs, a 
corresponding Pattern # Subgraph with the study is filled in with the numeric pattern code as listed in the Available 
Patterns list at the Subgraph array element that corresponds to the particular chart column where the pattern was 
detected. 

The study Subgraphs that are outputted to the Spreadsheet Study beginning at column AA will display these 
numeric pattern codes.

In the case of ACSIL you will want to use the sc.GetStudyArrayUsingID function to access the study subgraph 
array. 

For example, if you have set the Pattern 1 Input to Hammer, and at the last bar in the chart the Hammer pattern is 
detected, then the Pattern 1 Subgraph at its last array element which corresponds to the last column in the chart, 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/38/index9fef.html?page=doc/StudyChartAlertsAndScanning.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/38/index3372.html?page=doc/OverviewOfSpreadsheetStudies.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/38/index513e.html?page=doc/AdvancedCustomStudyInterfaceAndLanguage.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/38/index9099.html?page=doc/ChartStudies.html#SubgraphsTab
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/38/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scGetStudyArrayUsingID


will be set to 1. This is most easiest to see when using the Spreadsheet Study.

Here is an example Alert Condition Formula: SG1=7. This formula will become true when the Pattern 1 Subgraph 
detects a Morning Star pattern.

Available Patterns

[Link] - [Top]
• 01 - HMM - Hammer*
• 02 - HNM - Hanging Man*
• 03 - UEN - Bullish (Up) Engulfing* All these conditions need to be met:

◦ If Use Trend Detection is enabled, then the trend must be down. Otherwise, the trend is ignored.
◦ The Last of the prior bar is less than the Open of the prior bar.
◦ The Last of the current bar is greater than the Open of the current bar.
◦ The High of the current bar is greater than the High of the prior bar.
◦ The Low of the current bar is less than the Low of the prior bar.
◦ The Open of the current bar is less than the Last of the prior bar.
◦ The Last of the current bar is greater than the Open of the prior bar.

• 04 - DEN - Bearish (Down) Engulfing* All these conditions need to be met:
◦ If Use Trend Detection is enabled, then the trend must be up. Otherwise, the trend is ignored.
◦ The Last of the prior bar is greater than the Open of the prior bar.
◦ The Last of the current bar is less than the Open of the current bar.
◦ The High of the current bar is greater than the High of the prior bar.
◦ The Low of the current bar is less than the Low of the prior bar.
◦ The Open of the current bar is greater than the Last of the prior bar.
◦ The Last of the current bar is less than the Open of the prior bar.

• 05 - DCC - Dark-cloud Cover*
• 06 - PEL - Piercing Line*
• 07 - MST - Morning Star*
• 08 - EST - Evening Star*
• 09 - MDS - Morning Doji Star*
• 10 - EDS - Evening Doji Star*
• 11 - UAB - Bullish (Up) Abandoned Baby*
• 12 - DAB - Bearish (Down) Abandoned Baby*
• 13 - SHS - Shooting Star*
• 14 - IHM - Inverted Hammer*
• 15 - DHA - Bearish (Down) Harami*
• 16 - UHA - Bullish (Up) Harami*
• 17 - DHC - Bearish (Down) Harami Cross*
• 18 - UHC - Bullish (Up) Harami Cross*
• 19 - TWT - Tweezer Top*
• 20 - TWB - Tweezer Bottom*
• 21 - DBH - Bearish (Down) Belt-Hold Line*
• 22 - UBH - Bullish (Up) Belt-Hold Line*
• 23 - TCR - Upside-Gap Two Crows*
• 24 - TBC - Three Black Crows*
• 25 - DCL - Bearish (Down) Counterattack Line*
• 26 - UCL - Bullish (Up) Counterattack Line*
• 27 - TIU - Three Inside Up*
• 28 - TOU - Three Outside Up*
• 29 - TID - Three Inside Down*
• 30 - TOD - Three Outside Down*
• 31 - UKI - Kicker
• 32 - DKI - Kicking
• 33 - TWS - Three White Soldiers*



• 34 - ABL - Advance Block*
• 35 - DEL - Deliberation*
• 36 - DTS - Bearish (Down) Tri Star*
• 37 - UTS - Bullish (Up) Tri Star*
• 38 - TRB - Unique Three River Bottom*
• 39 - DDS - Bearish (Down) Doji Star*
• 40 - UDS - Bullish (Up) Doji Star*
• 41 - DDD - Bearish (Down) Dragonfly Doji*
• 42 - UDD - Bullish (Up) Dragonfly Doji*
• 43 - DGD - Bearish (Down) Dravestone Doji*
• 44 - UGD - Bullish (Up) Dravestone Doji*
• 45 - DLD - Bearish (Down) Long Legged Doji*
• 46 - ULD - Bullish (Up) Long Legged Doji*
• 47 - DWL - Bearish (Down) Side-By-Side White Lines*
• 48 - UWL - Bullish (Up) Side-By-Side White Lines*
• 49 - FTM - Falling Three Methods*
• 50 - RTM - Rising Three Methods*
• 51 - DSL - Bearish (Down) Separating Lines*
• 52 - USL - Bullish (Up) Separating Lines*
• 53 - DTG - Downside Tasuki Gap*
• 54 - UTG - Upside Tasuki Gap*
• 55 - DTL - Bearish (Down) Three-Line Strike*
• 56 - UTL - Bullish (Up) Three-Line Strike*
• 57 - DGM - Downside Gap Three Methods*
• 58 - UGM - Upside Gap Three Methods*
• 59 - ONE - On Neck*
• 60 - INE - In Neck*
• 61 - DTH - Bearish Thrusting*
• 62 - MAT - Mat Hold*
• 63 - DOJ - Doji

* These patterns use Trend Detection.

Changing Source Code

[Link] - [Top]
It is possible to modify the source code for the Candlestick Patterns Finder study and create a new version of it to 
meet your requirements. 

To do this, refer to How to Build an Advanced Custom Study from Source Code. The source code is located in 
the /ACS_Source/studies4.cpp file. 

The primary study function is scsf_CandleStickPatternsFinder. It depends upon many other functions which are 
also contained within that file. 

And it also has a dependency upon the names which are contained within the /ACS_ Source/
CandleStickPatternNames.cpp file. These names will need to be put within your CPP file that you are compiling at 
the top but below the #include files. 

*Last modified Wednesday, 01st February, 2023.
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• Using Studies (Opens a new page)

Candles without Tails
• Description
• Inputs

Description

[Link] - [Top]
This study displays as the Main Price Graph a candlestick chart without the tails that indicate the High and Low 
Prices. That is, it displays only candlestick bodies that indicate the Open and Close Prices. When used in 
conjunction with the Spreadsheet Study, data for the High and Low Prices will be omitted from the spreadsheet.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Wednesday, 01st February, 2023.
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• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays a Center of Gravity Oscillator and Trigger Line for the data given by the Input 
Data Input. This study is an ACSIL implementation of the Indicator given in Figures 5.1 and 5.2 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t)\. Let the 
Length Input be denoted as \(n\).

We denote the values of the Center of Gravity Oscillator and the Trigger Line for the given Inputs at Index \(t\) 
as \(CG_t(X,n)\) and \(Trig^{(CG)}_t(X,n)\), respectively, and we compute them as follows.

\(\displaystyle{CG_t(X,n) = \left\{ \begin{matrix} -\frac{\sum_{j = 0}^{n - 1} (1 + j)X_{t - j}}{\sum_{j = 0}^{n - 
1} X_{t - j}} + \frac{1}{2}(n_{CC} + 1) & \sum_{j = 0}^{n - 1} X_{t - j} \neq 0 \\ 0 & \sum_{j = 0}^{n - 1} 
X_{t - j} = 0 \end{matrix}\right .}\) 

\(Trig^{(CG)}_t(X,n) = CG_{t - 1}(X,n)\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

[Link] - [Top]
• Input Data
• Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Center_Of_Gravity_Oscillator.490.scss 

*Last modified Wednesday, 01st February, 2023.
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• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays the Chaikin Money Flow for the Price and Volume Data. The Chaikin Money 
Flow compares the closing price to the daily high-low range to determine how much volume is flowing into, or out 
of, a security, and then it compares this result to the total volume. It was developed by Marc Chaikin and is similar 
to the Chaikin Oscillator.

Let High, Low, and Closing Prices at Index \(t\) be denoted as \(H_t\), \(L_t\), and \(C_t\), respectively, and let the 
Volume at Index \(t\) be denoted as \(V_t\). We first define the Close Level Value, whose value at Index \(t\) is 
denoted as \(CLV_t\). We calculate this as follows.

For \(t = 0\): \(CLV_0 = 1\) 

For \(t > 0\): \(\displaystyle{CLV_t =\left\{ \begin{matrix} 1 & H_t = L_t \space and \space C_t \geq C_{t - 1} \\ 
-1 & H_t = L_t \space and \space C_t < C_{t - 1} \\ \frac{(C_t - L_t) - (H_t - C_t)}{H_t - L_t} & H_t \neq L_t 
\end{matrix}\right .}\)

Let the Input Length be denoted as \(n\). Then we denote the Chaikin Money Flow for the given Input as \
(CMF_t(n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{CMF_t(n) =\left\{ \begin{matrix} \frac{\sum_{i = t - n + 1}^t(CLV_t \cdot V_t)}{\sum_{i = t - n + 
1}^t V_t} & \sum_{i = t - n + 1}^t V_t \neq 0 \\ 0 & \sum_{i = t - n + 1}^t V_t = 0 \end{matrix}\right .}\)

Inputs

[Link] - [Top]
• Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chaikin_Money_Flow.23.scss 

*Last modified Wednesday, 01st February, 2023.
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Chaikin Oscillator
This study calculates and displays a Chaikin Oscillator for the Price data.

Let the High, Low, and Closing Prices at Index \(t\) be denoted as \(H_t\), \(L_t\), and \(C_t\), respectively, and let 
the Volume at Index \(t\) be denoted as \(V_t\). Next we define the Accumulation Distribution, whose value at 
Index \(t\) is denoted as \(AD_t\). We calculate \(AD_t\) for \(t \geq 0\) as follows.

For \(t = 0\):

\(\displaystyle{AD_t = \frac{(C_0 - L_0) - (H_0 - C_0)}{H_0 - L_0 + 10 \cdot 10^{-10}}\cdot V_0}\)
For \(t > 0\):

\(\displaystyle{AD_t = \frac{(C_t - L_t) - (H_t - C_t)}{H_t - L_t + 10 \cdot 10^{-10}} \cdot V_t + AD_{t - 1}}\)
The \(10 \cdot 10^{-10}\) in the denominator is to safeguard against division by zero in the event that \(H_t = 
L_t\).

Let the Inputs Long MovAvg Length, Short MovAvg Length, and Divisor be denoted as \(n_L\), \(n_S\), and \
(v\), respectively. Then we denote the Chaikin Oscillator for the given Inputs at Index \(t\) as \(CO_t(n_L,n_S,v)
\), and we compute it for \(t \geq \max\{n_L,n_S\} - 1\) in terms of Exponential Moving Averages as follows.

\(\displaystyle{CO_t(n_L,n_S,v) = \frac{EMA_t(AD,n_S) - EMA_t(AD,n_L)}{v}}\)
This study also draws horizontal lines whose levels are determined by the Inputs Overbought and Oversold. If 
either of these Inputs is set to zero, then the corresponding horizontal line will not be drawn.

Inputs

• Long Moving Average Length
• Short Moving Average Length
• Overbought
• Oversold
• Divisor:The amount to divide formula result by.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chaikin_Oscillator.97.scss 

*Last modified Monday, 26th September, 2022.
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Chande Forecast Oscillator
This study calculates and displays a Chande Forecast Oscillator of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Chande Forecast Oscillator at Index \(t\) for 
the given Inputs as \(CFO_t(X,n)\), and we compute it in terms of a Linear Regression Moving Average for \(t \geq 
n - 1\) as follows.

\(CFO_t(X,n) = \displaystyle{100\cdot\frac{X_t - LRMA_t(X,n)}{X_t} \space (X_t \neq 0)}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chande_Forecast_Oscillator.357.scss 

*Last modified Monday, 26th September, 2022.
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Chande Momentum Oscillator
This study calculates and displays the Chande Momentum Oscillator of the data specified by the Input Data Input, 
as well as three horizontal lines determined by the user.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). The Up Change and Down Change of the Input Data at Index \(t\) are denoted as \(U(X)\) and \(D(X)\), 
respectively, and we compute them for \(t > 0\) as follows.

\(\displaystyle{U_t(X) =\left\{ \begin{matrix} X_t - X_{t - 1} & X_t \geq X_{t - 1} \\ 0 & X_t < X_{t - 1} 
\end{matrix}\right .}\) 

\(\displaystyle{D_t(X) =\left\{ \begin{matrix} 0 & X_t \geq X_{t - 1} \\ X_{t - 1} - X_t & X_t < X_{t - 1} 
\end{matrix}\right .}\)
Let the Input CMO Length be denoted as \(n_{CMO}\). Then we denote the Chande Momentum Oscillator at 
Index \(t\) for the given Inputs as \(CMO_t(X,n_{CMO})\), and we compute it for \(t \geq n_{CMO}\) in terms of 
Moving Summations as follows.

\(\displaystyle{CMO_t(X,n_{CMO}) =\left\{ \begin{matrix} 100 \cdot \frac{\mathrm{sum}_t(U(X),n_{CMO}) - 
\mathrm{sum}_t(D(X),n_{CMO})}{\mathrm{sum}_t(U(X),n_{CMO}) + \mathrm{sum}_t(D(X),n_{CMO})} & 
\mathrm{sum}_t(U(X),n_{CMO}) + \mathrm{sum}_t(D(X),n_{CMO}) \neq 0 \\ CMO_{n - 1}(X,n_{CMO}) & 
\mathrm{sum}_t(U(X),n_{CMO}) + \mathrm{sum}_t(D(X),n_{CMO}) = 0 \end{matrix}\right .}\)
Finally, the Line 1, Line 2, and Line 3 Inputs determine the levels of three horizontal lines that are displayed with 
\(CMO_t(X,n_{CMO})\).

Inputs

• Input Data
• CMO Length
• Line 1
• Line 2
• Line 3

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chande_Momentum_Oscillator.188.scss 

*Last modified Monday, 26th September, 2022.
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Chart Recalculation - Periodic
This study recalculates the chart at the time specified by the Recalculation Time in Seconds Input.

The Update Always Input sets the value of the ACSIL Variable sc.UpdateAlways. Settings of No and Yes for this 
Input correspond respectively to settings of FALSE and TRUE for the variable.

Inputs

• Recalculation Time in Seconds: This sets the time after which the chart is recalculated.
• Update Always: This sets the value of the ACSIL variable sc.UpdateAlways.

*Last modified Monday, 26th September, 2022.
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Chikou Span
Calculates and displays a Chikou Span (aka Lagging Span) of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Chikou Span Length be denoted as \(n\). Let \(i\) denote a value of the Index between \(0\) and 
the current Index \(t\). Then we denote the Chikou Span at Index \(i\) for the given Inputs as \(CS_i(X,n)\), and we 
compute it as follows.

\(\displaystyle{CS_{i - n}(X,n) = \left\{ \begin{matrix} 0 & 0 \leq i < n \\ X_i & n \leq i \leq t \end{matrix}
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\right .}\)
This is equivalent to the following, more intuitive, formula.

\(\displaystyle{CS_i(X,n) = \left\{ \begin{matrix} X_{i + n} & 0 \leq i \leq t - n \\ 0 & t - n < i \leq t \end{matrix}
\right .}\)
Inputs

• Chikou Span Length
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Choppiness Index
This study calculates and displays a Choppiness Index of the price data.

Let \(H\) and \(L\) be random variables denoting the High Price and Low Price, respectively, and let \(H_t\) and \
(L_t\) be their respective values at Index \(t\). Let the Inputs Summation Period and ATR Period be denoted as \
(n_S\) and \(n_{ATR}\), respectively. Let \(ATR(n_{ATR})\) denote the Average True Range with Length \
(n_{ATR}\). Then we denote the Choppiness Index at Index \(t\) for the given Inputs as \(CI_t(n_S,n_{ATR})\), 
and we compute it as follows.

\(\displaystyle{CI_t(n_S,n_{ATR}) = \frac{\left. 100\log\left(\sum_{i = t - n_S + 1}^t ATR_i(n_{ATR}) \middle/ 
(\max_t(H,n_S) - \min_t(L,n_S)\right) \right.}{\log(n_S)}}\)
This Subgraph is displayed for \(t > \max(n_S, n_{ATR}) - 1\).

The above formula is used as long as \(\max_t(H,n_S) - \min_t(L,n_S) \neq 0\). Otherwise, \(CI_t(n_S,n_{ATR}) = 
0\).

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here: Summation.

For an explanation of the functions \(\max_t()\) and \(\min_t()\), refer to our descriptions here: Moving Maximum 
and Moving Minimum.

Inputs

• Summation Period
• ATR Period

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Choppiness_Index.502.scss 
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Clear Method Swing Line
This study displays Ron Black's Clear Method Swing Line for the Price Data. This study has no calculations; the 
study Subgraph is determined entirely by logical comparisons.

Let \(H_t\) and \(L_t\) be the values of the High Price and Low Price, respectively, at Index \(t\). 

We define five new quantities: the Highest High, the Highest Low, the Lowest High, the Lowest Low, and the Up 
Swing, and we denote their respective values at Index \(t\) as \(HH_t\), \(HL_t\), \(LH_t\), \(LL_t\), and \(US_t\), 
and these quantities are all initialized to zero. Note that, in the context of this study, "Highest" and "Lowest" do not 
refer to the simple maximum and minimum here. The determination of these quantities is more complicated than 
that, as we will explain below.

There are three cases to consider, and we will compute the above five quantities for each case. We will use 
superscripted case numbers to differentiate the cases. For instance, \(HH^{(1)}_t\) is the Highest High for Case 1.

Case 1:

\(HH^{(1)}_t = \left\{ \begin{matrix} H_t & H_t > HH_{t - 1} \\ HH_{t - 1} & H_t \geq HH_{t - 1} \end{matrix}
\right .\) 

\(HL^{(1)}_t = \left\{ \begin{matrix} L_t & L_t > HL_{t - 1} \\ HL_{t - 1} & H_t \leq HL_{t - 1} \end{matrix}
\right .\) 

\(US^{(1)}_t = \left\{ \begin{matrix} 0 & H_t < HL^{(1)}_t \\ 1 & H_t \geq HL^{(1)}_t \end{matrix}\right .\) 

\(LL^{(1)}_t = \left\{ \begin{matrix} L_t & H_t < HL^{(1)}_t \\ LL_{t - 1} & H_t \geq HL^{(1)}_t \end{matrix}
\right .\) 

\(LH^{(1)}_t = \left\{ \begin{matrix} H_t & H_t < HL^{(1)}_t \\ LH_{t - 1} & H_t \geq HL^{(1)}_t \end{matrix}
\right .\)
Case 2:

\(LL^{(2)}_t = \left\{ \begin{matrix} L_t & L_t < LL^{(1)}_t \\ LL^{(1)}_t & L_t \geq LL^{(1)}_t \end{matrix}
\right .\) 

\(LH^{(2)}_t = \left\{ \begin{matrix} H_t & H_t < LH^{(1)}_t \\ LH^{(1)}_t & H_t \geq LH^{(1)}_t 
\end{matrix}\right .\) 

\(US^{(2)}_t = \left\{ \begin{matrix} 1 & L_t > LH^{(2)}_t \\ 0 & L_t \leq LH^{(2)}_t \end{matrix}\right .\) 

\(HH^{(2)}_t = \left\{ \begin{matrix} H_t & L_t > LH^{(2)}_t \\ HH^{(1)}_t & L_t \leq LH^{(2)}_t \end{matrix}
\right .\) 

\(HL^{(2)}_t = \left\{ \begin{matrix} L_t & L_t > LH^{(2)}_t \\ HL^{(1)}_t & L_t \leq LH^{(2)}_t \end{matrix}
\right .\)
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Case 3:

\(LL^{(3)}_t = \left\{ \begin{matrix} L_t & L_t < LL_{t - 1} \\ LL_{t - 1} & L_t \geq LL_{t - 1} \end{matrix}
\right .\) 

\(LH^{(3)}_t = \left\{ \begin{matrix} H_t & H_t < LH_{t - 1} \\ LH_{t - 1} & H_t \geq LH_{t - 1} \end{matrix}
\right .\) 

\(US^{(3)}_t = \left\{ \begin{matrix} 1 & L_t > LH^{(3)}_t \\ 0 & L_t \leq LH^{(3)}_t \end{matrix}\right .\) 

\(HH^{(2)}_t = \left\{ \begin{matrix} H_t & L_t > LH^{(3)}_t \\ HH_{t - 1} & L_t \leq LH^{(3)}_t \end{matrix}
\right .\) 

\(HL^{(2)}_t = \left\{ \begin{matrix} L_t & L_t > LH^{(3)}_t \\ LH_{t - 1} & L_t \leq LH^{(3)}_t \end{matrix}
\right .\)
Next, we consolidate the three cases as follows.

\(HH_t = \left\{ \begin{matrix} HH^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ HH^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ HH^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(HL_t = \left\{ \begin{matrix} HL^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ HL^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ HL^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(US_t = \left\{ \begin{matrix} US^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ US^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ US^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(LL_t = \left\{ \begin{matrix} LL^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ LL^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ LL^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(LH_t = \left\{ \begin{matrix} LH^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ LH^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ LH^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\)
Finally, we denote the Clear Method Swing Line at Index \(t\) as \(SL_t\). This quantity is what appears in the 
study Subgraph, and we determine it as follows.

\(SL_t = \left\{ \begin{matrix} HL_t & US_t = 1 \\ LH_t & US_t = 0 \end{matrix}\right .\)
If \(US_t = 1\), then the chart is in an Up Trend, and if \(US_t = 0\), then the chart is in a Down Trend. The 
Subgraph is colored as follows.

• \(US_t = 1 \Rightarrow\) Cyan
• \(US_t = 0 \Rightarrow\) Magenta

Inputs

This study has no inputs.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Clear_Method_Swing_Line.282.211.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study displays the current time in a 24-hour time format on the chart. The time is displayed in the global Time 
Zone setting if the chart is using the global Time Zone setting.

It is possible to set Time Zone setting for an individual chart to be different than the global Time Zone setting. 
Refer to Using Different Time Zone in Individual Charts. Using more than one chart with the Clock - RealTime 
study, with each of those charts set to a different time zone allows you to display more than one clock each with 
their own time zone.

The size of the clock text is controlled through the Clock Study Subgraph with the Size setting.

If you have any problems with this study, then update to the current version of Sierra Chart. 

During a chart replay, the clock study is based upon the trade timestamps. Since it is based upon the trade 
timestamps, it does not continuously update. The clock only updates when there is a trade. 

The Clock study will cause a chart to be redrawn at the Chart Update Interval continuously. This is so that the 
study continuously updates. Therefore, CPU usage will increase with this study. You will want to increase the 
Chart Update Interval on charts that use this study to at least 1000. 

Removing Leftover Instance of Clock Display

[] - [Top]
When you remove the Clock - RealTime study from the chart, or you see other instances of it displaying on the 
chart when there is only one instance of the study added to the chart, then remove the text drawing from prior 
instances of this study through the Tools >> Manage Chart Drawings Window. 

Or right click on the other remaining clock drawings and select Erase Drawing.

Inputs
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[Link] - [Top]
• Initial Horizontal Position From Left (1-150): Refer to the documentation for this Input with the 

Countdown Timer Inputs.
• Initial Vertical Position From Bottom (1-100): Refer to the documentation for this Input with the 

Countdown Timer Inputs.
• Use A.M. and P.M.: This sets the clock to use 12 hour time with A.M. and P.M. displayed in the clock.
• Draw Above Main Price Graph: Setting this to Yes will draw the clock above the Main Price Graph. 

Setting this to No will draw it below the Main Price Graph and any other studies on the chart.
• Use Bold Font: When this is set to Yes the clock font will be displayed as bold. Otherwise the font is the 

standard font without bolding.
• Transparent Label Background: When this Input is set to Yes, the clock text will be transparent and not 

completely cover the chart bars.
• Hour Offset: Entering a non-zero value will offset the clock by the specified number of hours. Only integer 

values can be used, meaning that only the hours can be modified. Negative values can be used.

*Last modified Saturday, 09th March, 2024.
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Color Bar Based On Above/Below Study
This study compares the selected Input Data Input (Open, High, Low, Last...) of the main price graph to the study 
Subgraph selected with the Study Reference Input. The main price graph is used when the Based On setting is set 
to <Main Price Graph>. 

Let \(X_t\) and \(S_t\) be the values of the Input Data and the Study Reference at Index \(t\), respectively, and let 
\(d\) be the value of the Study Reference Displacement Input. Let \(O_t\) and \(C_t\) be the values of the Open 
and Close Prices, respectively.

This study colors the chart bar at Index \(t\) according to the following rules.

• If \(X_t = S_{t - d}\), then the study does not color the bar. Instead, the standard coloring is used (that is, 
green when \(C_t > O_t\) and red when \(C_t < O_t\)). The standard coloring is also used whenever \(t - d < 
0\).

• If \(X_t > S_{t - d}\), then the entire main price graph bar is colored with the Primary Color of the study 
(the first color button of the Color Bar Subgraph). If the Mode Input is set to Color Below, then this 
coloring is not used; the standard coloring is used instead.

• If \(X_t < S_{t - d}\), then the entire main price graph bar is colored with the Secondary Color of the study 
(the second color button of the Color Bar Subgraph). If the Mode Input is set to Color Above, then this 
coloring is not used; the standard coloring is used instead.
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For this study to work correctly, the Color Bar Subgraph Draw Style must be set to Color Bar.

If the Output Input Data Values Instead of 1.0 Input is set to Yes, then the output value is \(1\) if \(X_t \neq S_{t 
- d}\) and \(0\) if \(X_t = S_{t - d}\). If this Input is set to No, then the output value is \(X_t\) if \(X_t \neq S_{t - d}
\) and \(0\) if \(X_t = S_{t - d}\).

Inputs

• Input Data: The selected study Subgraph, set through the Study Reference Input is compared to this 
selected main price graph data.

• Study Reference: The Study Reference Input needs to be set to the specific study and the study Subgraph 
to compare with the Input Data.

• Mode: Set this to Color Above/Below to color bars where the Input Data is both above and below the 
selected study Subgraph. Set this to Color below to color bars where only the Below condition is met. Set 
this to Color above to color bars where only the Above condition is met.

• Output Input Data Values Instead of 1.0: Set this Input to Yes if you want to output the Input Data 
values. Set to No to output the value of 1.0. This Input does not have any effect if you use one of the Color 
Bar Draw Styles.

• Study Reference Displacement: Internally when the study is comparing the selected Subgraph of the study 
being referenced to the Input Data, it can look at displaced values of the Subgraph going forward or 
backward. Enter a positive value to displace it forward or a negative value to displace it backward.

Spreadsheet

The spreadsheet below contains the coloring rules for this study in Spreadsheet format. A Simple Moving Average 
was used for the Study Reference. Cells C3 through C11 on the Test sheet are colored yellow because they were 
calculated using a spreadsheet function, and not by Sierra Chart. An image of the chart that was used for the 
spreadsheet test is included here. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Color_Bar_Based_On_Above_Below_Study.153.scss 

 

*Last modified Monday, 26th September, 2022.
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Color Bar Based on Slope
This study colors the chart bars according to whether or not the Subgraph of the study that this study is Based On 
has a positive or negative slope. When Based On is set to <Main Price Graph>, then the main price graph will be 
colored according to slope. This is useful when using the Line on Close Graph Draw Type.

Let \(X_t\), \(C_t\), and \(O_t\) be the values of the Input Data Input, the Close Price, and the Open Price, 
respectively, at Index \(t\). This study colors the chart bar at Index \(t\) according to the following rules.

• If \(X_t = X_{t - 1}\), then the study does not color the bar. Instead, the standard coloring is used (that is, 
green when \(C_t > O_t\) and red when \(C_t < O_t\)). The standard coloring is automatically used for \(t = 
0\).

• If \(X_t > X_{t - 1}\), then the entire main price graph bar is colored with the Primary Color of the study 
(the first color button of the Color Bar Subgraph).

• If \(X_t < X_{t - 1}\), then the entire main price graph bar is colored with the Secondary Color of the study 
(the second color button of the Color Bar Subgraph).

For this study to work correctly, the Color Bar Subgraph Draw Style must be set to Color Bar.

If the Use +1 (+slope) and -1 (-slope) for Color Bar Values Input is set to Yes, then the output value is \(1\) if \
(X_t > X_{t - 1}\), \(0\) if \(X_t = X_{t - 1}\), and \(-1\) if \(X_t < X_{t - 1}\). If this Input is set to No, then the 
output value is \(1\) if \(X_t \neq X_{t - 1}\) and \(0\) if \(X_t = X_{t - 1}\).

Inputs

• Input Data: This Input selects the Subgraph from the Based On study that you want to base the coloring 
on.

• Use +1 (+slope) and -1 (-slope) for Color Bar Values: When the slope is positive, the color bar value will 
be 1, and when it is negative the color bar value will be -1.

Spreadsheet

The spreadsheet below contains the coloring rules for this study in Spreadsheet format. An image of the chart that 
was used for the spreadsheet test is included here. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Color_Bar_Based_on_Slope.190.scss 
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Color Bar HH/LL
This study compares the High and Low Prices of the current chart bar to those of the previous chart bar.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be the values of the Open, High, Low, and Close Prices, respectively, at 
Index \(t\).

This study colors the chart bar at Index \(t\) according to the following rules.

• If \(H_t = H_{t - 1}\) and \(L_t = L_{t - 1}\), then the study does not color the bar. Instead, the standard 
coloring is used (that is, green when \(C_t > O_t\) and red when \(C_t < O_t\)). The standard coloring is 
automatically used for \(t = 0\).

• If \(H_t > H_{t - 1}\) and \(L_t < L_{t - 1}\), then the entire main price graph bar is colored with the 
Average Color of the study (the lone color button of the Average Color Subgraph).

• If \(H_t > H_{t - 1}\) and \(L_t \geq L_{t - 1}\), then the entire main price graph bar is colored with the 
Primary Color of the study (the first color button of the Color Bar Subgraph).

• If \(H_t \leq H_{t - 1}\) and \(L_t < L_{t - 1}\), then the entire main price graph bar is colored with the 
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Secondary Color of the study (the second color button of the Color Bar Subgraph).
For this study to work correctly, the Color Bar Subgraph Draw Style must be set to Color Bar.

The output value for the Color Bar Subgraph is \(1\) if \(H_t \neq H_{t - 1}\) or \(L_t \neq L_{t - 1}\) and \(0\) if \
(H_t = H_{t - 1}\) and \(L_t = L_{t - 1}\). The output value for the Average Color Subgraph is \(0\) for all \(t\).

Inputs

This study has no Inputs.

Spreadsheet

The spreadsheet below contains the coloring rules for this study in Spreadsheet format. An image of the chart that 
was used for the spreadsheet test is included here. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Color_Bar_HH_LL.198.scss 

 

*Last modified Monday, 26th September, 2022.
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• Using Studies (Opens a new page)

Color Bar Open/Close
This study colors the chart bars based on whether the bar's Open Price is higher or lower than its Close Price.

Let \(O_t\) and \(C_t\) be the values of the Open and Close Prices, respectively, at Index \(t\). This study colors the 
chart bar at Index \(t\) according to the following rules.

• If \(C_t > O_t\), then the entire main price graph bar is colored with the Primary Color of the study (the first 
color button of the Color Bar Subgraph).

• If \(C_t < O_t\), then the entire main price graph bar is colored with the Secondary Color of the study (the 
second color button of the Color Bar Subgraph).

• If \(C_t = O_t\) and \(C_{t - 1} \geq O_{t - 1}\), then the entire main price graph bar is colored with the 
Primary Color of the study.

• If \(C_t = O_t\) and \(C_{t - 1} < O_{t - 1}\), then the entire main price graph bar is colored with the 
Secondary Color of the study.

For this study to work correctly, the Color Bar Subgraph Draw Style must be set to Color Bar.

The output value is \(1\) for all \(t\).

Inputs

This study has no Inputs.

Spreadsheet

The spreadsheet below contains the coloring rules for this study in Spreadsheet format. An image of the chart that 
was used for the spreadsheet test is included here. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Color_Bar_Open_Close.159.scss 

 

*Last modified Monday, 26th September, 2022.
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Combination Symbol Chart
This study adds/subtracts up to six charts together and displays the resulting calculated bars.

This study functions similar to the Difference (Bar) study except that it supports 6 charts. 

Refer to the Multiple Chart Studies instructions for the steps to use the Combination Symbol Chart study. 

The referenced charts must be open at all times and be within the same Chartbook for this study to work properly.

The chart that this study is added to is considered Chart #1. Charts can be added multiple times if desired, by 
selecting the same chart in the Use Chart # options.

The displayed graph can be either a bar or single line. The actual graph type is set through the Graph Draw Type 
setting on the Subgraphs tab of the Study Settings window for the study.

For every bar/column in this study, it references the corresponding bar/column in the charts being referenced. This 
is the nearest matching Date-Time value in the chart being referenced compared to the Date-Time of the 
corresponding bar in the chart this study is on. So if there is no exact Date-Time match, then the nearest bar will be 
used instead.

When any chart used in the calculation is updated, then the last column of the study and any new columns of the 
study in the chart are updated.

Inputs

• Use Latest Source Data for Last Bar: When this input is set to Yes then the latest bar that is available in 
the charts is used for the comparison with the last bar in Chart 1.

• Chart 1 Multiplier: Defines the multiplier value to be applied to the primary graph that is used for the 
difference calculation. By default this value is set to 1. 

• Use Chart 2: When this input is set to Yes then the chart defined in Chart 2 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 2 Number: Defines the Chart Number to be used as the second set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 2 Multiplier: Defines the multiplier value to be applied to the second graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 3: When this input is set to Yes then the chart defined in Chart 3 Number is combined with the 
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primary chart and the other charts that are included with this study.
• Chart 3 Number: Defines the Chart Number to be used as the third set of data to be combined with the 

primary chart and the other charts that are included in this study.
• Chart 3 Multiplier: Defines the multiplier value to be applied to the third graph that is used for the 

combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 4: When this input is set to Yes then the chart defined in Chart 4 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 4 Number: Defines the Chart Number to be used as the fourth set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 4 Multiplier: Defines the multiplier value to be applied to the fourth graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 5: When this input is set to Yes then the chart defined in Chart 5 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 5 Number: Defines the Chart Number to be used as the fifth set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 5 Multiplier: Defines the multiplier value to be applied to the fifth graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 6: When this input is set to Yes then the chart defined in Chart 6 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 6 Number: Defines the Chart Number to be used as the sixth set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 6 Multiplier: Defines the multiplier value to be applied to the sixth graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

*Last modified Monday, 26th September, 2022.
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Commodity Channel Index
The Commodity Channel Index (CCI) measures the variation of a symbols price from its statistical mean. High 
values show that prices are unusually high compared to average prices, whereas low values indicate that prices are 
unusually low. It can be used with any type of symbol, not just commodities.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
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(i\). Let the Inputs Length and Multiplier be denoted as \(n\) and \(v\), respectively. Then we denote the 
Commodity Channel Index at Index \(t\) for the given Inputs as \(CCI_t(X,n,v)\), and we compute it for \(t \geq 
n\) in terms of Simple Moving Averages as follows.

\(\displaystyle{CCI_t(X,n,v) = \frac{X_t - MA_t(X,n)}{\frac{v}{n}\sum_{i = t - n + 1}^t|MA_t(X,n) - X_i|}}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages. The types of all three Moving Averages in the calculation are determined by this one Input.

This study also displays horizontal lines whose levels are determined by the Line2 Value and Line3 Value Inputs.

Inputs

• Input Data
• Length
• Multiplier
• Line2 Value
• Line3 Value
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Commodity_Channel_Index.20.scss 

*Last modified Monday, 26th September, 2022.
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Connie Brown Composite Index
This study calculates and displays the three indices that comprise Connie Brown's Composite Index.

Let \(X\) be a random variable denoting the Input Data Input, and let \(n_{RSI}^{(1)}\), \(n_{RSI}^{(2)}\), \
(n_M\), \(n_{MA}^{(1)}\), \(n_{MA}^{(2)}\), and \(n_{MA}^{(3)}\) denote, respectively, the RSI Length 1, 
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RSI Length 2, Momentum Length, Moving Average Length 1, Moving Average Length 2, and Moving 
Average Length 3 Inputs.

We denote the three indices of the Connie Brown Composite Index for the given Inputs at Index \(t\) as \
(CBI^{(1)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right)\), \(CBI^{(2)}_t\left(X,n_{RSI}
^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(2)}\right)\), and \(CBI^{(3)}_t\left(X,n_{RSI}^{(1)}, 
n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(3)}\right)\). These indices are all calculated for \(t \geq 
\max\left\{n_{RSI}^{(1)} + n_M, n_{RSI}^{(2)} + n_{MA}^{(1)} - 1\right\} + \max\left\{n_{MA}^{(2)} + 
n_{MA}^{(3)}\right\} - 1\).

The first index is calculated in terms of the RSI, Momentum, and Simple Moving Average indicators as follows.

\(CBI^{(1)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right) = M_t\left(RSI\left(X,n_{RSI}
^{(1)}\right), n_M\right) + SMA_t\left(RSI\left(X,n_{RSI}^{(2)}\right), n_{MA}^{(1)}\right)\)
Note: Depending on the setting of the Input Moving Average Type 1, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Note: The Momentum calculation computed as type Difference, and not as type Quotient. That is, \
(M_t\left(RSI\left(X,n_{RSI}^{(1)}\right), n_M\right) = RSI_t\left(X,n_{RSI}^{(1)}\right) - RSI_{t - n_M}
\left(X,n_{RSI}^{(1)}\right)\).

The second and third indices are Simple Moving Averages of the first one. They are calculated as follows.

\(CBI^{(2)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(2)}\right) = 
SMA_t\left(CBI^{(1)}\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right), n_{MA}^{(2)}\right)\) 
\(CBI^{(3)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(3)}\right) = 
SMA_t\left(CBI^{(1)}\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right), n_{MA}^{(3)}\right)\)
Note: Depending on the setting of the Inputs Moving Average Types 2 and 3, the Simple Moving Averages in the 
above formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

Inputs

• Input Data
• RSI Length 1
• RSI Length 2
• Momentum Length
• Moving Average Length 1
• Moving Average Length 2
• Moving Average Length 3
• Moving Average Type 1
• Moving Average Type 2
• Moving Average Type 3

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Connie_Brown_Composite_Index.432.scss 
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• Description
• Inputs
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Description

[Link] - [Top]
This study calculates and displays a Coppock Curve for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). Let \(n\) be the 
Moving Average Length Input. We introduce two Rate of Change Oscillators, denoted as \(ROC_t(X,14,100)\) 
and \(ROC_t(X,11,100)\). The notation is taken from the Rate of Change - Percentage study. We compute these 
oscillators for \(t \geq 0\) as follows.

\(\displaystyle{ROC_t(X,14,100) =\left\{ \begin{matrix} 100\cdot\frac{X_t - X_0}{X_0} & t \leq 14 \\ 
100\cdot\frac{X_t - X_{14}}{X_{14}} & t > 14 \end{matrix}\right .}\) 

\(\displaystyle{ROC_t(X,11,100) =\left\{ \begin{matrix} 100\cdot\frac{X_t - X_0}{X_0} & t \leq 11 \\ 
100\cdot\frac{X_t - X_{11}}{X_{11}} & t > 11 \end{matrix}\right .}\)
We denote the value of the Coppock Curve at Index \(t\) as \(CC_t(X,n)\), and we compute it for \(t \geq 0\) in 
terms of a Weighted Moving Average as follows.

\(CC_t(X,n) = WMA_t\left(ROC(X,14,100) + ROC(X,11,100), n\right)\)
Inputs

[Link] - [Top]
• Input Data
• Moving Average Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Coppock_Curve.378.scss 
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Correlation Coefficient
The study calculates and displays the Correlation Coefficient between the variables specified by the Input Arrays 
1 and 2 Inputs. These Input arrays can refer to any Subgraph of the Main Price Graph or any study on the chart.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables denoting Input Array 1 and Input Array 2, respectively, and 
let \(X^{(1)}_i\) and \(X^{(2)}_i\) be their respective values at Index \(i\). Let the Input Length be denoted as \
(n\). Then we denote the Correlation Coefficient at Index \(t\) as \(\rho_t\left(X^{(1)},X^{(2)},n\right)\) (Greek 
letter rho), and we compute it in terms of Simple Moving Averages for \(t \geq n\) as follows.

\(\displaystyle{\rho_t\left(X^{(1)},X^{(2)},n\right) = \frac{\sum_{i = t - n + 1}^t\left(X^{(1)}_i - 
SMA_t\left(X^{(1)},n\right)\right)\left(X^{(2)}_i - SMA_t\left(X^{(2)},n\right)\right)}{\sqrt{\sum_{i = t - n + 1}
^t\left(X^{(1)}_i - SMA_t\left(X^{(1)},n\right)\right)^2}\sqrt{\sum_{i = t - n + 1}^t\left(X^{(2)}_i - 
SMA_t\left(X^{(2)},n\right)\right)^2}}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

The above formula describes how the Correlation Coefficient is calculated by Sierra Chart, but it is cumbersome 
to test this formula in spreadsheet form. Therefore, the following mathematically equivalent formula was used in 
the spreadsheet test.

\(\displaystyle{\rho_t\left(X^{(1)},X^{(2)},n\right) = \frac{n\sum_{i = t - n + 1}^t X^{(1)}_iX^{(2)}_i - 
\left(\sum_{i = t - n + 1}^t X^{(1)}_i\right) \left(\sum_{i = t - n + 1}^t X^{(2)}_i\right)}{\sqrt{n\sum_{i = t - n + 
1}^t \left(X^{(1)}_i\right)^2 - \left(\sum_{i = t - n + 1}^t X^{(1)}_i\right)^2}\sqrt{n\sum_{i = t - n + 1}^t 
\left(X^{(2)}_i\right)^2 - \left(\sum_{i = t - n + 1}^t X^{(2)}_i\right)^2}}}\)
Inputs

• Input Array 1: This Input is used to select the first Input array to use in the Correlation Coefficient 
calculation. There are two list boxes displayed. The first one is for selecting the main price graph or a study 
on the chart. The second one selects a specific Subgraph within that selected main price graph or study, to 
use the data from. 
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It is possible to reference the main price graph or study data from another chart. Open the other chart you 
want to reference. Add the Study/Price Overlay study to the chart containing the Correlation Coefficient 
study. Configure the Study/Price Overlay study as you require. Once the Study/Price Overlay study is on 
the chart, you will then be able to set Input Array 1 to this study that is referencing data from another 
chart.

• Input Array 2: This Input is used to select the second Input array to use in the Correlation Coefficient 
calculation. There are two list boxes displayed. The first one is for selecting the main price graph or a study 
on the chart. The second one selects a specific Subgraph within that selected main price graph or study, to 
use the data from. 

It is possible to reference the main price graph or study data from another chart. Open the other chart you 
want to reference. Add the Study/Price Overlay study to the chart containing the Correlation Coefficient 
study. Configure the Study/Price Overlay study as you require. Once the Study/Price Overlay study is on 
the chart, you will then be able to set Input Array 2 to this study that is referencing data from another 
chart.

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Correlation_Coefficient.218.scss 

*Last modified Monday, 26th September, 2022.
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Covariance
This study calculates and displays the Covariance of the data specified by the Input Array 1 and Input Array 2 
Inputs.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables denoting Input Array 1 and Input Array 2, respectively, and 
let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Length be denoted as \
(n\). Then we denote the Covariance at Index \(t\) for the given Inputs as \(Cov_t\left(X^{(1)}, X^{(2)}, n\right)\). 
We compute it in terms of Simple Moving Averages as follows.

\(\displaystyle{Cov_t\left(X^{(1)}, X^{(2)}, n\right) = SMA_t\left(X^{(1)}X^{(2)},n\right) - 
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SMA_t\left(X^{(1)},n\right)SMA_t\left(X^{(2)},n\right)}\)
This is displayed for all \(t \geq n\).

Note that if \(X^{(2)} = X^{(1)}\), we have \(Cov_t\left(X^{(1)}, X^{(1)}, n\right) = Var_t\left(X^{(1)}, n\right)
\), which is the Variance of \(X^{(1)}\).

Inputs

• Input Array 1
• Input Array 2
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Covariance.483.scss

*Last modified Monday, 26th September, 2022.
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Cumulative Adjusted Value
This study calculates and displays a Cumulative Adjusted Value of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Input Long Term Smoothing Length be denoted as \(n\). Then we denote the Adjusted Value 
for the given Inputs at Index \(t\) as \(AdjVal_t(X,n)\), and we compute it for \(t \geq 0\) using an Exponential 
Moving Average as follows.

\(AdjVal_t(X,n) = X_t - EMA_t(X,n)\)
Note: The internal calculations performed in the Exponential Moving Average calculation are used in the 
calculation of \(AdjVal_t(X,n)\). Consequently, there is no delay of \(n\) units either in this calculation or in the 
subsequent calculation of the Cumulative Adjusted Value.

We denote the Cumulative Adjusted Value for the given Inputs at Index \(t\) as \(AdjCumVal_t(X,n)\), and we 
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compute it with the following recursion relation.

\(CumAdjVal_0(X,n) = AdjVal_0(X,n)\) 

\(CumAdjVal_t(X,n) = CumAdjVal_{t - 1}(X,n) + AdjVal_t(X,n)\)
For some background as to why this study was developed, refer to Market Statistics Calculations Compared to 
Other Data Services.

Inputs

• Input Data
• Long Term Smoothing Length: In the case of when using this study on an Intraday chart of the TICK 

market statistic with 1 minute bars and where the Session Times are set to a 6.5 hour time range (standard 
US stock market open time), then set this to 7800 to be equivalent to a 20 day average. Reference: 
Cumulative Line for the Adjusted NYSE TICK

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Cumulative_Adjusted_Value.363.scss 

*Last modified Monday, 26th September, 2022.
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Cumulative Daily Volume
This study accumulates the volume and displays this cumulative volume.

The volume accumulation resets at the beginning of a daily session.

Inputs

• This study has no Inputs
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. There are two days' worth of 
data in the chart, and these are highlighted in different colors (yellow and orange) in the Test sheet. The volume 
accumulation calculation resets when the color changes. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Cumulative_Daily_Volume.425.scss 

*Last modified Monday, 26th September, 2022.
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Cumulative Delta Bars - Trades
Cumulative Delta Bars - Trades is the cumulative sum, over the data in the chart or the trading day, of the 
difference between the number of trades at the Ask price and the number of trades at the Bid price, displayed as 
High-Low CandleStick bars.

Calculation Method

1. The difference between the number of trades at the Ask price or higher and the number of trades at the Bid 
price or lower is calculated during the creation of each bar.

2. The maximum and the minimum of the difference of the number of trades at the Ask price or higher and the 
number of trades at the Bid price or lower calculated in the prior step are maintained for each chart bar. 
This is called the DifferenceHigh and the DifferenceLow.

3. CDB = Cumulative Delta Bars in the following description.
4. A CDB candlestick Open is set to the prior CDB candlestick Close. If there is no prior candlestick or the 

study is set to reset at the start of the trading day, then this is set to 0. The Open is adjusted to be within the 
range of the High and Low of the Cumulative Delta chart bar at the same index if it is out of that range. So 
it may not always be equal to 0 in this case.

5. A CDB candlestick High is set to the prior CDB candlestick Close + the DifferenceHigh for the bar.
6. A CDB candlestick Low is set to the prior CDB candlestick Close + the DifferenceLow for the bar.
7. A CDB candlestick Close is set to the prior CDB candlestick Close + (the AskVolume - the BidVolume for 

the main price bar).
8. In the case where Reset at Start of Trading Day Input is set to Yes, the CDB candlestick Open, High, 

Low, Close bar values are reset back to 0. Each of these values also start at 0 at the beginning of the chart.
You are able to view the number of trades at the ask price or higher by adding the study Number of Trades-Ask 
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to the chart. You are able to view the number of trades at the bid price or lower by adding the study Number of 
Trades-Bid to the chart.

Important Note: In order for the study to provide an accurate result there must be tick by tick data in the Intraday 
chart data file. Otherwise, the results of this study will not be accurate. To be certain Sierra_Chart is maintaining 
tick by tick data in the Intraday chart data files, refer to Tick by Tick Data Configuration.

Using Drawing Tools on Cumulative Delta Bars.

Resolving Cumulative Delta Bars Differences.

Cumulative Delta Bars Study with Volume Filtering.

Cumulative Delta Bars Study with Different Volume Filtering.

Inputs

• Reset at Start of Trading Day: When this Input is set to Yes, then the cumulative sum calculation is reset 
at the start of the trading day. The start of the trading day is determined from the Session Times in Chart 
>> Chart Settings. This will be the Start Time or if the Evening Session is enabled, then it will be the 
Evening Start Time. 

When it is reset at the start of the trading day, the opening value which will be equal to the Ask Volume and 
Bid Volume difference at the first trade or Intraday data record, will not be at zero. This is normal and 
expected. 

• Reset at Both Session Start Times: When this Input is set to Yes, then the Input Reset at Start of 
Trading Day is implied to always be on and the description for that Input applies. Additionally, there is 
another reset which occurs at the Evening Start Time if the Evening Session is enabled for the chart. 

*Last modified Monday, 26th September, 2022.
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Cumulative Delta Bars - Up/Down Tick Volume
Cumulative Delta Bars - Up/Down Tick Volume is the cumulative sum, over the data in the chart or the trading 
day, of the difference between the UpTick Volume and the DownTick Volume, displayed as High-Low 
CandleStick bars.
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Calculation Method

1. The difference between the Uptick volume and the Downtick volume is calculated during the creation of 
each bar. Uptick volume is the volume that occurred at a higher trade price than previously. Downtick 
volume is the volume that occurred at a lower trade price than previously. If the last trade price does not 
change, then it is considered an uptick if there was previously an uptick or a downtick if there previously 
was a downtick.

2. The maximum and the minimum of the difference of the Uptick volume and the Downtick volume 
calculated in the prior step are maintained for each chart bar. This is called the DifferenceHigh and the 
DifferenceLow.

3. CDB = Cumulative Delta Bars in the following description.
4. A CDB candlestick Open is set to the prior CDB candlestick Close. If there is no prior candlestick or the 

study is set to reset at the start of the trading day, then this is set to 0. The Open is adjusted to be within the 
range of the High and Low of the Cumulative Delta chart bar at the same index if it is out of that range. So 
it may not always be equal to 0 in this case.

5. A CDB candlestick High is set to the prior CDB candlestick Close + the DifferenceHigh for the bar.
6. A CDB candlestick Low is set to the prior CDB candlestick Close + the DifferenceLow for the bar.
7. A CDB candlestick Close is set to the prior CDB candlestick Close + (the AskVolume - the BidVolume for 

the main price bar).
8. In the case where Reset at Start of Trading Day Input is set to Yes, the CDB candlestick Open, High, 

Low, Close bar values are reset back to 0. Each of these values also start at 0 at the beginning of the chart.
Important Note: In order for the study to provide an accurate result there must be tick by tick data in the Intraday 
chart data file. Otherwise, the results of this study will not be accurate. To be certain Sierra_Chart is maintaining 
tick by tick data in the Intraday chart data files, refer to Tick by Tick Data Configuration.

Using Drawing Tools on Cumulative Delta Bars.

Resolving Cumulative Delta Bars Differences.

Cumulative Delta Bars Study with Volume Filtering.

Cumulative Delta Bars Study with Different Volume Filtering.

Inputs

• Reset at Start of Trading Day: When this Input is set to Yes, then the cumulative sum calculation is reset 
at the start of the trading day. The start of the trading day is determined from the Session Times in Chart 
>> Chart Settings. This will be the Start Time or if the Evening Session is enabled, then it will be the 
Evening Start Time. 

When it is reset at the start of the trading day, the opening value which will be equal to the Ask Volume and 
Bid Volume difference at the first trade or Intraday data record, will not be at zero. This is normal and 
expected. 

• Reset at Both Session Start Times: When this Input is set to Yes, then the Input Reset at Start of 
Trading Day is implied to always be on and the description for that Input applies. Additionally, there is 
another reset which occurs at the Evening Start Time if the Evening Session is enabled for the chart. 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
Cumulative Delta Bars - Volume is the cumulative sum, over the data in the chart or the trading day, of the 
difference between the Ask Volume and the Bid Volume, displayed as High-Low CandleStick bars.

The study only works on Intraday charts.

It needs to be understood that the output of this study will likely change after the chart data is reloaded because the 
starting Date-Time in the chart can be different in this case and this affects all of the subsequent calculations. To 
avoid this problem, set the Reset at Start of Trading Day Input with this study to Yes. 

Unlike other charting programs, the Cumulative Delta Bars - Volume study in Sierra Chart is 100% correctly 
calculated and it is based upon accurate Bid Volume and Ask Volume. For example, based on user feedback we 
have heard that Trading View does not provide a true Cumulative Delta Bars Volume study. Therefore, you cannot 
make a comparison to what Sierra Chart displays with this study to other programs. 

Calculation Method

[Link] - [Top]
1. The difference between the AskVolume and the BidVolume is calculated during the creation of each bar. 

The definition of AskVolume is the volume of trades that occurred at the best Ask price or higher. The 
definition of BidVolume is the volume of trades that occurred at the best Bid price or lower. If a trade 
occurs between the Bid and Ask, there is a special algorithm to assign the volume either to the Bid side or 
the Ask side. In this case, this is based upon whether the trade is an uptick or a downtick. During the 
creation of a bar, the volume of trades at the Ask is accumulated and the volume of trades at the Bid is 
accumulated. So in this step, the current difference between total AskVolume and BidVolume for a bar is 
calculated the time of the trade.

2. The maximum and the minimum of the difference calculated in the prior step are maintained for each chart 
bar. This is called the DifferenceHigh and the DifferenceLow.

3. CDB = Cumulative Delta Bars in the following description.
4. A CDB candlestick Open is set to the prior CDB candlestick Close. If there is no prior candlestick or the 

study is set to reset at the start of the trading day, then this is set to 0. The Open is adjusted to be within the 
range of the High and Low of the Cumulative Delta chart bar at the same index if it is out of that range. So 
it may not always be equal to 0 in this case.
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5. A CDB candlestick High is set to the prior CDB candlestick Close + the DifferenceHigh for the bar.
6. A CDB candlestick Low is set to the prior CDB candlestick Close + the DifferenceLow for the bar.
7. A CDB candlestick Close is set to the prior CDB candlestick Close + (the AskVolume - the BidVolume for 

the main price bar).
8. In the case where Reset at Start of Trading Day Input is set to Yes, the CDB candlestick Open, High, 

Low, Close bar values are reset back to 0. Each of these values also start at 0 at the beginning of the chart.
Important Note: In order for the study to provide an accurate result the Intraday Data Storage Time Unit should 
be 2 Seconds or less. Otherwise, the results of this study will be less accurate. For the highest accuracy use tick by 
tick data. For instructions, refer to Tick by Tick Data Configuration.

The coloring of these bars is performed using the standard rules for an Up or a Down bar. If the Close is greater 
than the Open, then the bar is considered to an Up bar and uses the color defined for an Up bar; whereas, if the 
Close is less than the Open, then the bar is considered to be a Down bar and uses the color defined for a Down bar. 
What must be considered, in this case, is that the definition of Open and Close does not involve prices, but rather 
involves the differences between the Ask Volume and the Bid Volume. See the definitions above for the Open and 
the Close to further understand how this is calculated.

This study requires historical Bid Volume and Ask Volume data from the Data or Trading service Sierra Chart is 
using. If it is not available, then during the times Sierra Chart is not connected to the data feed, Cumulative Delta 
Bars-Volume will be zero or stay the same. On the Supported Data/Trading Services page, the documentation for 
each service indicates whether historical Bid Volume and Ask Volume is provided.

If a Data/Trading service does not provide historical Bid Volume and Ask Volume, then stay connected to that 
service as much as possible so that this data can be stored in real-time by Sierra Chart from the real-time data feed.

Using Drawing Tools on Cumulative Delta Bars

[Link] - [Top]
It is possible to use any of the Drawing Tools on the Cumulative Delta Bars study. However, there is one special 
consideration. Since the calculations in the study are cumulative since the first Date-Time in the chart in the case 
where you have set Reset at Start of Trading Day to No, the bar values for a specific Date-Time in the chart 
when each new trading day begins and the chart is reloaded, will change. 

The effect of this is you will notice that Chart Drawings appear to be moving. Rather what is happening is the 
Cumulative Delta Bars are moving relative to the Chart Drawings. There is no automated method to realign the 
Chart Drawings. You would have to adjust them manually.

There are two possible solutions to this. You could set the Reset at Start of Trading Day Input to Yes, to have the 
Cumulative Delta Bars reset every day. This will eliminate the problem. 

The other possibility is for each new day that occurs, increase Chart >> Chart Settings >> Days to Load by 1. Or 
select Use Date Range, set the From date to a specific date, and leave the To date at 0. For complete details, refer 
to Use Date Range From/To.

Resolving Cumulative Delta Bars Differences

[Link] - [Top]
You may notice a difference with Cumulative Delta Bars values compared to another chart within your own copy 
of Sierra Chart or compared to another user running Sierra Chart. 

Cumulative Delta Bars can also change when a chart is reloaded which will happen when you open a Chartbook 
containing the chart which contains the study, you manually reload the chart, or when historical data is re-
downloaded, either partially or fully, for the symbol of the chart. 

This section does not provide help comparing Cumulative Delta Bars to other charting and trading programs, 
since there are too many variables involved to get an exact match. Although the information here may give you a 
clue as to what the issue can be.
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Confirm the following are the same between the two charts or copies of Sierra Chart used in the comparison.

1. Check that the chart has the same Cumulative Delta Bars study. There are 3 different versions of these.
2. The same market data feed needs to be used between the two copies of Sierra Chart you are comparing. A 

data feed that provides consistent market data needs to be used. Most, but not all, Data/Trading services 
Sierra Chart supports provide a consistent market data feed. All of the Sierra Chart provided Data services 
do provide a consistent market data feed.

3. Sierra Chart needs to be set to store Tick by Tick Data in Intraday chart data files.
4. The Time Zone in Global Settings >> Data/Trade Service Settings needs to be the same if you are 

comparing between two different copies of Sierra Chart.
5. The Session Times in Chart >> Chart Settings need to be 100% identical. 

On the Session Times tab of the Chart Settings window, the New Bar At Session Start and Load 
Weekend Data options need to be set the same. 

It is strongly recommended that New Bar At Session Start be set to Yes. If it is set to No, then this means 
when the chart data is reloaded with Chart >> Reload and Recalculate or the chart is reloaded for some 
other reason, then the Cumulative Delta Bars will likely change after a chart reload since the starting Date-
Time in the chart can likely change.

6. The Days to Load or the Date Range From Date Chart Settings must be the same. This only applies if 
Reset at Start of Trading Day Input with the Cumulative Delta Bars study is set to No. Otherwise, these 
settings are not going to be relevant. 

If the Reset at Start of Trading Day Input is set to No, then it is 100% critical that there is Tick by Tick 
data for all of the data in the chart data file that is loaded into the chart. With a service like IQ Feed that 
provides a limited amount of historical Tick data during market hours, there is a good probability this will 
not be the case.

7. If the Reset at Start of Trading Day Input is set to No, then select Chart >> Reload and Recalculate to 
make sure the chart is only loading the amount of data specified in the Chart >> Chart Settings >> Data 
Limiting tab and not more.

8. To ensure the data is consistent between two different copies of Sierra Chart, re-download the data in the 
Intraday chart by selecting Edit >> Delete All Data and Download.

Cumulative Delta Bars Study with Volume Filtering

[Link] - [Top]
To add volume filtering to the result of the Cumulative Delta Bars study, use the Volume Filtering settings in 
Chart >> Chart Settings. It is supported to filter volume both above and below specific volume/quantity values.

Cumulative Delta Bars Study with Different Volume Filtering

[Link] - [Top]
Follow the instructions below to add another Cumulative Delta Bars study to the chart that uses different Volume 
Filtering compared to the Volume Filtering already set on the current chart.

1. Go to the chart and select Chart >> Duplicate Chart to create an identical chart. 
2. On this duplicated chart select Chart >> Chart Settings. 
3. Set the Volume Filtering in Chart >> Chart settings as you require. 
4. Add the Cumulative Delta Bars - Volume / Trades / Up/Down Tick Volume study to this chart. For 

instructions, refer to Adding Studies. 
5. Go to the original chart, not the duplicated one, and add the Study/Price Overlay study to overlay the 

Cumulative Delta Bars study on the duplicated chart. For complete instructions, refer to Study / Price 
Overlay Study. 

Inputs

[Link] - [Top]
• Reset at Start of Trading Day: When this Input is set to Yes, then the cumulative sum calculation is reset 
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at the start of the trading day. The start of the trading day is determined from the Session Times in Chart 
>> Chart Settings. This will be the Start Time or if the Evening Session is enabled, then it will be the 
Evening Start Time. 

When it is reset at the start of the trading day, the opening value which will be equal to the Ask Volume and 
Bid Volume difference at the first trade or Intraday data record, will not be at zero. This is normal and 
expected. 

• Reset at Both Session Start Times: When this Input is set to Yes, then the Input Reset at Start of 
Trading Day is implied to always be on and the description for that Input applies. Additionally, there is 
another reset which occurs at the Evening Start Time if the Evening Session is enabled for the chart. 

*Last modified Friday, 12th July, 2024.
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Cumulative Sum of Study
The Cumulative Sum of Study study adds together the values of the selected Study Subgraph within a study, at 
each chart column, from the beginning of the chart or from the start of the trading day.

To have the cumulative calculation start from a particular Date in the chart, then set the Reset at Start of Trading 
Day Input with this study to No. In the Chart >> Chart Settings, set the chart to load from a specific Date by 
using Use Date Range >> From. 

Inputs

• Study and Subgraph to Reference: This Input provides 2 list boxes. In the first list box, select the Study 
that contains the Subgraph that you want to calculate the cumulative sum of. In the second list box select 
the particular Subgraph that you want to calculate the cumulative sum of.

• Reset at Start of Trading Day: When this Input is set to Yes, then the cumulative sum is reset at the start 
of the trading day. The start of the trading day is determined from the Session Times in Chart >> Chart 
Settings. This will be the Start Time, or if the Evening Session is enabled, then it will be the Evening 
Start Time.

Spreadsheet

The spreadsheet below contains the coloring rules for this study in Spreadsheet format. A Simple Moving Average 
was used for the Study Reference. Cells C3 through C11 on the Test sheet are colored yellow because they were 
calculated using a spreadsheet function, and not by Sierra Chart. An image of the chart that was used for the 
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spreadsheet test is included here. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Cumulative_Sum_of_Study.134.scss 
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Current Bid Ask Lines
This study displays lines on the chart for the current Bid and Ask Prices.

Inputs

• Number of Bars to Display On. 0 = Current Date: This setting controls the length of the lines that are 
drawn in bars going backwards in time (to the left of the screen). When set to 0, the lines will be drawn to 
the beginning of the trading day as defined in the Chart Session Times.

• Display Current Lines on Chart Bars: When this Input is set to No, the Bid and Ask Lines are not 
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displayed going backwards in time (to the left of the screen). This can be used with the Input Setting for 
Forward Project Current Price Line in order to only display lines going forward in time from the last bar 
in the chart. Otherwise, when this Input is set to Yes the Bid and Ask Lines are 

• Forward Project Bid and Ask Lines: When this Input is set to Yes, the Bid and Ask Lines are drawn 
forward in time (to the right of the screen). The distance displayed is controlled by the Input Number of 
Forward Projection Bars.

• Number of Forward Projection Bars: This Input controls the length of the Ask and Bid Lines when the 
Input Forward Project Bid and Ask Lines is set to Yes. The entered value is the number of bars forward 
to project.

*Last modified Monday, 26th September, 2022.
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• Description
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Description

[Link] - [Top]
This study displays a horizontal line on the chart at the most current price level for the symbol of the chart. It has 
various Inputs to configure it.

This study can also be used to display the value at the last chart column of another study Subgraph on the chart as a 
horizontal line. To do this, set the Based On setting to the study you want to draw a horizontal line for. Set the 
Input Data Input to the particular study Subgraph you want the horizontal line for. In this case, you must set the 
Use Last Trade Price From Current Quote Data Input to No.

To display the Current Price Line across the entire chart no matter the scroll position, set the CPL Subgraph Draw 
Style to Line From End of Chart Left to Right. 

Inputs

[Link] - [Top]
• Number of Bars to Display On: This Input specifies the number of bars to display the current price line 

on. Use 0 to draw the line only on the most recent day in the chart.
• Input Data: This Input controls what price the Current Price Line is based on. The default is Last.
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• Display Current Price Line on Chart Bars: When this Input is set to Yes, the Current Price Line will be 
displayed on the chart bars. When it is set to No, then it will not be displayed on the chart bars. The default 
for this Input is Yes.

• Forward Project Current Price Line: When this Input is set the Yes, the Current Price Line will be drawn 
in the Right Side Fill Space.

• Use Last Trade Price From Current Quote Data: When this Input is set to Yes, the last trade price will 
be used from the Window >> Current Quote Window.

• Number of Forward Projection Bars: When the Forward Project Current Price Line Input is set to 
Yes, then the Number of Forward Projection Bars Input controls how many bars/columns after the last 
displayed bar in the chart, that the current price line will be displayed on. 

• Number of Bars Back to Reference: Entering a positive value for this field sets the number of bars prior 
to the current bar that will be used for the data for the Current Price Line. For example, entering a value of 
2 with the Input Data Input set to Last will give the Current Price Line at the level of the Close (Last) of 
the third bar back from the right end of the chart.

*Last modified Friday, 25th August, 2023.
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Custom DLL Study
This study is for using older advanced custom studies for Sierra_Chart. It is for back compatibility only. Advanced 
Custom Studies do not require this study unless they are very old. 

See the How to Use an Advanced Custom Study documentation page for complete instructions to use an Advanced 
Custom Study.

See the Creating Advanced Custom Studies and Systems documentation page for complete instructions to create an 
Advanced Custom Study or System.
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Custom Scale Control
Apply this study to a chart. Go to Chart >> Chart Settings, press Scale, and set the Scale Range to Same As 
Region.

Inputs

• Percentage: The percentage of the height of the chart that the last bar will fill from high to low.
• Default Range: The range that is used when the last bar has no range (i.e. high and low are the same).

*Last modified Monday, 26th September, 2022.
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Cyber Cycle
This study calculates and displays a Cyber Cycle and Trigger Line for the data given by the Input Data Input. This 
study is an ACSIL implementation of the Indicator given in Figures 4.2 and 4.6 of the book Cybernetic Analysis 
for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Lag Inputs be denoted as \(n\) and \(\ell\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
We compute two Smoothing Factors \(\alpha(n)\) and \(\beta(\ell)\) (Greek letters alpha and beta, respectively) as 
follows.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd2c4.html?page=doc/StudiesReference.php&ID=487
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scFourBarSymmetricalFIRFilter


\(\displaystyle{\alpha(n) = \frac{2}{n + 1}}\) 
\(\displaystyle{\beta(\ell) = \frac{1}{\ell + 1}}\)
We will suppress the functional dependence of \(\alpha\) and \(\beta\) on \(n\) and \(\ell\), respectively, in the 
following formulas.

The Cyber Cycle and the Trigger Line at Index \(t\) are denoted as \(CC_t(X,n)\) and \(Trig^{(CC)}_t(X,n,\ell)\), 
respectively. Both of these are displayed as Subgraphs, and we compute them as follows.

\(\displaystyle{CC_t(X,n) = \left\{ \begin{matrix} \frac{1}{4}(X_t - 2X_{t - 1} + X_{t - 2}) & t < 6 \\ \left(1 - 
\frac{\alpha}{2}\right)^2\left(X^{(S)}_t - 2X^{(S)}_{t - 1} + X^{(S)}_{t - 2}\right) + 2(1 - \alpha) CC_{t - 1}
(X,n) - (1 - \alpha)^2 CC_{t - 2}(X,n) & t \geq 6 \end{matrix}\right .}\) 

\(Trig^{(CC)}_t(X,n,\ell) = \beta CC_t(X,n) + (1 - \beta)Trig^{(CC)}_{t - 1}(X,n,\ell)\)
Inputs

• Input Data
• Length
• Lag

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Cyber_Cycle.487.scss 

*Last modified Monday, 26th September, 2022.
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Cycle Period
This study calculates and displays a Cycle Period for the data given by the Input Data Input. This study is an 
ACSIL implementation of the Indicator given in Figures 9.4 and 9.5 of the book Cybernetic Analysis for Stocks 
and Futures by John Ehlers.
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• Support Function: Dominant Cycle Period.
• Main Study Function: Cycle Period.

Support Function: Dominant Cycle Period

[Link] - [Top]
Before discussing this study, we first give the mathematical details of one of its support functions, namely 
sc.DominantCyclePeriod(). 

Let \(X\) be any random variable, and let \(X_t\) be the value of \(X\) at Index \(t\). Let \(n\) denote a Length.

The function sc.DominantCyclePeriod computes the following quantities.

• The Quadrature Component, denoted as \(Q_t^{(1)}(X,n)\)
• The In-Phase Component, denoted as \(I_t^{(1)}(X,n)\)
• The Raw Phase Change, denoted as \(\Delta\phi_t^{(Raw)}(X,n)\)
• The Phase Change, denoted as \(\Delta\phi_t(X,n)\)
• The Median Phase Change, which is the \(n - \) bar Moving Median of the Phase Change, and is denoted as 

\(\Delta\phi^{(Med)}_t(X,n)\)
• The Dominant Cycle, denoted as \(DC_t(X,n)\)
• The Instantaneous Period, denoted as \(T_t^{(Inst)}(X,n)\)
• The Dominant Cycle Period, denoted as \(T_t^{(DC)}(X,n)\) 

These quantities are computed as follows.

\(Q_t^{(1)}(X,n) = (0.0962X_t + 0.5769X_{t - 2} - 0.5769X_{t - 4} - 0.0962X_{t - 6})\left(0.5 + 0.08*T^{(Inst)}
_{t - 1}\right)\) 

\(I_t^{(1)}(X,n) = X_{t - 3}\) 

\(\displaystyle{\Delta\phi_t^{(Raw)}(X,n) = \left\{ \begin{matrix} \frac{\frac{I^{(1)}_t}{Q^{(1)}_t} - 
\frac{I^{(1)}_{t - 1}}{Q^{(1)}_{t - 1}}}{1 + \frac{I^{(1)}_t(X,n)I^{(1)}_{t - 1}(X,n)}{Q^{(1)}_t(X,n)Q^{(1)}
_{t - 1}(X,n)}} & Q^{(1)}_t(X,n) \neq 0 \space and \space Q^{(1)}_{t - 1}(X,n) \neq 0 \\ 0 & otherwise 
\end{matrix}\right .}\) 

\(\displaystyle{\Delta\phi_t(X,n) = \left\{ \begin{matrix} 1.1 & \Delta\phi_t^{(Raw)}(X,n) > 1.1 \\ 
\Delta\phi_t^{(Raw)}(X,n) & 0.1 \leq \Delta\phi_t^{(Raw)}(X,n) \leq 1.1 \\ 0.1 & \Delta\phi_t^{(Raw)}(X,n) < 0.1 
\end{matrix}\right .}\) 

\(\Delta\phi^{(Med)}_t(X,n) = MMed_t(\Delta\phi, n)\) 

\(\displaystyle{DC_t(X,n) = \left\{ \begin{matrix} \frac{2\pi}{\Delta\phi_t^{(Med)}(X,n)} + 0.5 & 
\Delta\phi^{(Med)}_t(X,n) \neq 0 \\ 15 & \Delta\phi^{(Med)}_t(X,n) = 0 \end{matrix}\right .}\) 

\(T^{(Inst)}_t(X,n) = 0.33DC_t(X,n) + 0.67T^{(Inst)}_{t - 1}(X,n)\) 

\(T_t^{(DC)}(X,n) = 0.15T^{(Inst)}_t(X,n) + 0.85T_{t - 1}^{(DC)}(X,n)\)

\(T_t^{(DC)}(X,n)\) is the return value of sc.DominantCyclePeriod(). 

Main Study Function: Cycle Period

[Link] - [Top]
Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Cyber Cycle Length and Median Phase Change Length Inputs be denoted as \(n_{CC}\) and \(n_{Med}\), 
respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scDominantCyclePeriod
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data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
We then compute the Cyber Cycle, \(CC_t(X,n_{CC})\).

Finally, we apply the Dominant Cycle Period function defined above to the Cyber Cycle to obtain \(T_t^{(DC)}
(CC(X,n_{CC}),n_{Med})\). This is what is displayed as the Subgraph.

Inputs

• Input Data
• Cyber Cycle Length
• Median Phase Change Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Cycle_Period.498.scss 

*Last modified Monday, 26th September, 2022.
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DMI & ADX & ADXR
This study calculates and displays the Directional Movement Index, ADX, and ADXR studies all in the same Chart 
Region. The Length and Mov Avg Length Inputs of this study correspond respectively to the DX Length and DX 
Mov Avg Length Inputs of those studies.

Inputs

• Length
• Mov Avg Length
• ADXR Interval
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The spreadsheets below contains the formulas for these studies in Spreadsheet format. Save these Spreadsheets to 
the Data Files Folder. 

Open them through File >> Open Spreadsheet. 

Note: The percent errors in the Directoinal Movement Index spreadsheet are larger than those found in 
spreadsheets for other studies because the DMI study uses a different rounding scheme.

Directional_Movement_Index.24.scss 

ADX.13.scss 

ADXR.16.scss 

*Last modified Monday, 26th September, 2022.
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DT Oscillator
This study calculates and displays the two Subgraphs of a DT Oscillator for the Price Data.

Let \(C\) be a random variable denoting the Close Price, and let \(C_t\) be its value at Index \(t\). Let \(n_{RSI}\), \
(n_{S}\), \(n_{SK}\), and \(n_{SD}\) be the RSI Length, Stochastic Length, SK Length, and SD Length Inputs, 
respectively.

The first indicator of the DT Oscillator is denoted as \(DT^{(SK)}_t\left(n_{RSI},n_S,n_{SK}\right)\), and we 
compute it for \(t \geq n_{RSI}\) as a Simple Moving Average of a Stochastic RSI as follows.

\(DT^{(SK)}_t\left(n_{RSI},n_S,n_{SK}\right) = SMA_t\left(100 \cdot RSI^{(Stoch)}(n_{RSI},n_S), n_{SK}
\right)\)
Note: In the above formula, the Stochastic RSI is computed using a Simple Moving Average.

The second indicator of the DT Oscillator is denoted as \(DT^{(SD)}_t\left(n_{RSI},n_S,n_{SK},n_{SD}\right)
\), and we compute it for \(t \geq n_{RSI}\) as follows.

\(DT^{(SD)}_t\left(n_{RSI},n_S,n_{SK},n_{SD}\right) = SMA_t\left(DT^{(SK)}\left(n_{RSI},n_S,n_{SK}
\right), n_{SD}\right)\)
Note: Depending on the setting of the RSI Average Type and SK Average Type, and SD Average Type, the 
Simple Moving Averages in the above calculations could be replaced with Exponential Moving Averages, Linear 
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Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

In addition to the Subgraphs of \(DT^{(SK)}_t\left(n_{RSI},n_S,n_{SK}\right)\) and \(DT^{(SD)}
_t\left(n_{RSI},n_S,n_{SK},n_{SD}\right)\), this study also displays horizontal lines at levels determined by the 
Upper Line Value and Lower Line Value Inputs.

Inputs

• RSI Length
• RSI Average Type
• Stochastic Length
• SK Length
• SK Average Type
• SD Length
• SD Average Type
• Upper Line Value
• Lower Line Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

DT_Oscillator.321.scss 

*Last modified Monday, 26th September, 2022.
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Daily OHLC
The Daily OHLC study draws the Open, High, Low and Close (abbreviated OHLC) of any previous day or the 
current day on an Intraday chart. This study is not usually useful on a Historical Daily chart.

The starting and ending times for a day that this study uses are based upon the Session Times in Chart >> Chart 
Settings.

The start of the day is the Start Time and ends at the End Time. End Time can be set to an earlier time than the 
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Start Time to create a trading day that spans midnight. When using the Evening Session Times, the start of the day 
is the Evening Start Time.

In the case of when Reference Days Back is set to 1, for Sunday evening trading and Mondays day session trading 
to reference the Friday day session, it is necessary to use reversed Session Times in order that Sunday's trading is 
considered part of Monday. The Start Time needs to be after any partial trading on Friday. For the ES futures, the 
Session Times >> Start Time will need to be 18:00:00 in US Eastern time.

The default Draw Style for the Subgraphs of this study is Dash. This is normally what you want to use to avoid 
vertical lines for each of the Subgraphs when there is a significant price change from one trading day to the next.

Referencing Separate Historical Daily Chart

[Link] - [Top]
By default, the prices are determined from the Intraday chart that the study is applied to.

Alternatively, the prices can be determined from a separate Historical Daily chart for accuracy. This can be 
accomplished by setting the study Input: Use this Intraday Chart to No and referring to that Historical Daily 
chart with the Daily Chart Number Input. Refer to the Daily Chart Number Input description below for 
instructions.

Displaying the High and Low Lines Incrementally for Day

[Link] - [Top]
To display the High and Low for the day, incrementally as they change throughout the day, set the Graph High 
Low Historically study Input to Yes. 

The Reference Days Back study Input must be set to 0 in this case.

It is necessary to set the High and Low Subgraphs to a visible Draw Style.

Displaying Midpoint of High and Low Lines

[Link] - [Top]
To display the midpoint of the High and Low Subgraph lines, go to the Subgraphs tab of the Study Settings 
window for the Daily OHLC study.

Set Draw Style for the HL Avg (High Low Average) Subgraph to a visible draw style like Dash or whatever 
Draw Style that you require to use. Set the Subgraph Color as you require. Close the Study Settings window and 
the Chart Studies window and you will now see the midpoint of the High and Low displayed.

The HL Avg Subgraph calculation of the Daily OHLC study is simply the average of the High and Low Subgraphs 
of the Daily OHLC study. You can verify this by using the Chart Values tool to see all of these values for the Daily 
OHLC study at each chart bar. 

If you want to see the high and low calculated incrementally throughout the day and therefore also the midpoint, 
then refer to Displaying the High and Low Lines Incrementally for Day.

Displaying Range of Daily High to Low

[Link] - [Top]
To display the range of the Daily High to Low, add the Daily OHLC study to the chart.

Refer to Adding/Modifying Studies for instructions.

Add the Study Subgraphs Difference study to the chart and set it to reference the High and Low Subgraphs of the 
Daily OHLC study. Set the Chart Region for this study to a region other than 1. This study will then indicate the 
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range of the Daily High to Low in a separate Chart Region.

Using Daily OHLC Study with Calculated Spread Chart

[Link] - [Top]
Follow the instructions below to use the Daily OHLC study with a spread chart that has been calculated from two 
separate symbols.

1. Follow the instructions to use the Difference (Bar) study to calculate the spread between two different 
symbols. There needs to be a separate Historical Daily chart open for each symbol and the Difference study 
uses both of those charts. It is applied to one of them and refers to the other.

2. Set the Difference (Bar) study to Display As Main Price Graph.
3. Set the Daily OHLC study to refer to the Historical Daily Chart Number that contains the Difference (Bar) 

study. To do this, set the Use this Intraday Chart Input to No. And set the Daily Chart Number Input to 
the number of that Historical Daily chart.

Holidays

[Link] - [Top]
The Daily OHLC study will skip days which are not present in the chart. This includes holidays as well. However, 
if there is partial trading on a holiday day, then that day will not be skipped. If that day is affecting the Daily 
OHLC calculations, you will need to remove it from the chart using the Dates to Exclude setting.

If there is only evening trading on a holiday day, and the Daily OHLC study is set to use the Day Session Only, 
then it will not display anything for that day. 

Inputs

[Link] - [Top]
• Use this Intraday Chart: This Input specifies whether or not this study will refer to a separate Historical 

Daily chart to determine the OHLC data from. If this is set to Yes, this study will use the Intraday chart this 
study is applied to determine the OHLC data from for a particular day. If this is set to No, this study will 
refer to a separate historical daily chart. This chart is specified with the Daily Chart Number Input.

• Daily Chart Number: This Input only applies if Use this Intraday Chart is set to No. The reason you 
would want to reference a Historical Daily bar chart is to obtain accurate OHLC data, since Intraday charts 
may be not be 100% precise. 

Or if you want to see the 24 hour OHLC lines on a Day session only Intraday chart. TheDaily Chart 
Number Input needs to be set to the number of the Historical Daily chart with the same symbol within the 
same Chartbook as the chart this study is on. 

If for example you apply this study to an Intraday chart with symbol ABC, then you would need to open a 
Historical Daily chart or Intraday chart set to a period of 1 Day per bar, for symbol ABC and set the Daily 
Chart Number Input with this study to the Chart Number of the Daily bar chart. 

Chart Numbers are displayed along the top line chart after the #. 

In the case where you want to see 24 hour OHLC lines on a Day session only Intraday chart, then refer to 
the documentation for Pivot Points for complete instructions on how to accomplish this. Since the 
technique is the same with this study. 

• Reference Days Back: This Input by default is set to 1. This Input specifies the number of days back that 
the Open, High, Low, and Close lines for each day in the chart are referenced from. For example, if this is 
set to 1, then for each day in the chart the Open, High, Low, and Close is determined from the prior day. If 
you set this to 0, then the Open, High, Low, and Close are based upon the day for which the lines are drawn 
upon.

• Graph High Low Historically (0 Reference Days Back):If this Input setting is set to Yes, then the High 
and Low lines will display the Highest High and Lowest Low that exist for the day at the exact moment in 
time where they are drawn. Rather than a flat line across the entire trading day which represents the Highest 
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High and Lowest Low of the entire day. This Input only applies if the Reference Days Back Input is set to 
0.

• Use Saturday Data: When this Input is set to No, Saturday data is ignored in the calculations. When it is 
set to Yes, then Saturday data is used in the calculations. Saturday data normally is only going to be present 
when using far Eastern world time zones.

• Number of Days To Calculate: This Input sets the number of days to draw Daily OHLC lines across, 
starting from the end of the chart.

• Round to Tick Size: When this Input is set to is set the Yes, the Open, High, Low, and Close values are 
rounded to the nearest tick.

• Use Day Session Only: When this Input is set to Yes, and you have defined and enabled both the Day and 
Evening Session Times in Chart >> Chart Settings, then the Open, High, Low, Close lines will be based 
upon the Day Session only as specified by the Start Time and the End Time Session Times. Refer to 
Session Times for more information. 

For this Input to work properly it is necessary to set both the Day and Evening Session Times for the chart 
and for the Evening session to be enabled. 

• Graph Open and Close Historically (0 Reference Days Back):
• Display on Day Session Only: When this Input is set to Yes, the Open, High, Low, and Close lines are 

drawn only on the Day Session if you have defined and enabled both the standard and evening Session 
Times in Chart >> Chart Settings. The Day session is set by the Start Time and the End Time Session 
Times. Refer to Session Times for more information.

• Display Total Daily Volume Only: When this Input is set to Yes, the total daily volume for the day 
specified by the Reference Days Back Input, will be displayed. 

All of the other study Subgraphs for the prices (OHLC) will be ignored/hidden since they use a different 
scale. The Draw Style for them on the Subgraphs tab will be set to Ignore and they cannot be changed 
from Ignore. 

When this Input is set the Yes, it is then necessary to set the Chart Region setting in the Study Settings 
window to a Chart Region other than 1 to prevent the main price graph of the chart from being made flat 
from a very different scale used for the total Daily Volume.

• Draw Zeros: When this Input is set to Yes, then any of the visible Subgraph lines that contain zero values 
will be drawn at the zero level on the chart. This is for special purposes and normally this Input needs to be 
set to No.

*Last modified Friday, 06th January, 2023.
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Daily OHLC - Single Point

The study is identical to the Daily OHLC study, except that rather than drawing lines at the Open, High, Low and 
Last prices for the trading day, it will draw a single marker at these points in the chart were these prices occurred 
at. Refer to the image.

Inputs

• This study uses the same Inputs as Daily OHLC except for: Reference Days Back which will always be 0 
with this study, and Graph High Low Historically which will always be No with this study.

• Display High/Low Price Labels: When this input is set to Yes, then labels will be drawn by the High and 
Low markers indicating the actual price values of these.

• Draw Extension Lines: When this Input is set to Yes, then extension lines will be drawn from the High 
and Low markers until they are intersected by future price bars.

*Last modified Monday, 26th September, 2022.
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Daily Range Bands
The Daily Range Bands calculates and displays on an Intraday chart, Daily (1 day) bands based upon either an 
Average True Range or an Average Daily Range study on a separate Historical Daily chart.

To use the study, first open a Historical Daily chart for the same symbol as the Intraday chart. This can be easily 
done by going to the Intraday chart you want to use the Daily Range Bands study on and selecting Chart >> 
Duplicate Chart. When that duplicate chart is active, select Chart >> Bar Period >> Daily. Add to this Historical 
Daily chart one of these studies: Average True Range or Average Daily Range. This will be considered the Range 
study.

Go to the Intraday chart for the symbol, and add the Daily Range Band study.

Set the Range Study Reference Subgraph Input according to its description.

The output consists of two study Subgraphs that form the upper and lower bound of the predicted range using the 
Daily High and Low for the trading day the bands are drawn on and the Range Study Reference Subgraph. The 
Daily Range Displacement Input controls how many days back from the current day the bands are being drawn 
on, that the Range Study Reference Subgraph will be referenced from. Set this to 1 to use the prior day for stable 
values.

Set the Use High/Low from Historical Daily Chart Input to Yes to use the High and Low values from the 
Historical Daily chart bars rather than calculated from the Intraday chart.

• Upper Band when Gap Adjust With Yesterdays Close is No: (Low for day + Range Study Reference 
Subgraph for the corresponding day) * Band Multiplier.

• Lower Band when Gap Adjust With Yesterdays Close is No: (High for day - Range Study Reference 
Subgraph for the corresponding day) * Band Multiplier.

• Upper Band when Gap Adjust With Yesterdays Close is Yes: (Minimum(Low for day, Previous day 
close) + Range Study Reference Subgraph for the corresponding day) * Band Multiplier.

• Lower Band when Gap Adjust With Yesterdays Close is Yes: (Maximum(High for day, Previous day 
close) - Range Study Reference Subgraph for the corresponding day) * Band Multiplier.

Reversed Bands: In the case where you notice that the Upper Band Subgraph is lower than the Lower Band 
Subgraph, you need to increase the Band Multiplier value to solve this. 

Custom Session Times for Range Study: The Range Study as referenced by the Range Study Reference 
Subgraph is normally on an Historical Daily chart. If you want to use custom session times for this chart, this 
requires using an Intraday chart set to Daily bars. Refer to Creating Daily Bars with Custom Session Times for 
instructions. 

Inputs

• Range Study Reference Subgraph: This Input sets the particular Chart and Study Subgraph to reference 
the Range study from, for calculating the Daily Range Bands. The Chart will be the Historical Daily chart 
and the Study Subgraph will be Average True Range or Average Daily Range study was added to the 
Historical Daily chart.

• Gap Adjust With Yesterdays Close: When this Input is set to Yes, the prior days close is used along with 
the current days High or Low to adjust for any price gaps.

• Number of Days to Display (0 = All): When this is set the default of 0, the Daily Range Bands are 
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calculated across all days in the Intraday chart. When this is set to a nonzero value, the Daily Range Bands 
are calculated across the specified number of days.

• Band Multiplier: This is the amount to multiply the Upper Band and the Lower Band by. The default is 1. 
In the case where you notice that the Upper Band Subgraph is lower than the Lower Band Subgraph, you 
need to increase the Band Multiplier to solve this.

• Daily Range Displacement: Displaces the Range Study Reference Subgraph, the specified number of 
bars. Setting this to 1 will cause the stable range value from the prior day to be used instead of the value for 
the current day which is still updating.

• Use High/Low from Historical Daily Chart: When this Input is set to Yes, then the High and low for a 
day is obtained from the Historical Daily chart referred to by the Range Study Reference Subgraph Input, 
instead of the Intraday chart the study is applied to.

• Stop Updating High/Low When Projected Range Met: When this Input is set to Yes, the projected range 
will stop updating once the Upper Band or Lower Band has been reached.

*Last modified Monday, 26th September, 2022.
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Date-Time Line
This study draws a vertical line at every instance of the specified time on an Intraday chart. If you want lines at 
other times, then add this study multiple times to the chart, and configure each one appropriately.

There is also the Vertical Grid which can be configured for the chart instead of using this study.

This study uses 2 Subgraphs for drawing the vertical line. These are SG1 (Subgraph 1) and SG2 (Subgraph 2). If 
you want to change the Draw Style to draw, for example, a point on the high of the bar to highlight a particular 
time, then set the Draw Style for SG1 to Point on High and set the Draw Style for SG2 to Ignore.

Or you could set the Draw Style for SG1 to Color Bar to color the bars in the chart at the specified time and set 
the Draw Style for SG2 to Ignore.

Refer to the Adding/Modifying Studies documentation to change Subgraph settings.

Inputs

• Time of Line: The time where you want a Time Line displayed for each day in an Intraday chart. This 
needs to be entered in a 24-hour time format. Example 4 PM would be entered at 16:00:00.

• Display Custom Label: Set this Input to Yes to display a custom text label at the bottom of the Time Line.
• Label Vertical Position %.: This Input specifies the percentage, where 1 equals 1%, that the custom text 

label is positioned from the bottom of the Time Line.
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• Custom Label Text: This Input specifies the Text to display at the bottom of the Time Line when Display 
Custom Label is set to Yes. 

To set the font size for the custom label text, go to the Subgraphs Tab of the Study Settings window for the 
study. Select the Custom Label Color and Text Size Subgraph and set the Size to the point size you 
require for the font.

• Display in Forward Projection Area: When this Input is set to Yes, then this means that the Time Line 
will also be displayed in the Forward Projection area after the last bar in the chart, if there is a matching 
time.

• Allowed Range for Match in Minutes: The Time Line is drawn at chart bars that have the nearest 
matching time to the specified time. In the case where there is not an exact match, this Input specifies the 
number of minutes before and after the bar time, where a closest match is allowed. 

For example, if the Time of Line Input is set to 09:00:00 and the time of the nearest matching bar in the 
chart during a day is 09:10:00 and Allowed Range for Match in Minutes has a setting of 5, then there will 
not be a Time Line drawn at the 09:10:00 bar because according to this Input, there is no matching chart bar 
during the day for the specified time.

• Matching Method: This Input specifies the method by which the Time of Line Input setting is matched 
with the chart times. This can be either Nearest or Containing. When this is set to Nearest, then the bar 
with the nearest matching time compared to Time of Line is where the Time Line will be displayed. When 
it is set to Containing, then this means that the Time of Line needs to contain the chart bar time for it to be 
displayed on that bar.

*Last modified Saturday, 04th February, 2023.
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DeMarker Oscillator Type I
This study calculates and displays a DeMarker Oscillator Type I (DeM-I) of the data specified by the Input Data 
High and Input Data Low Inputs. This is an oscillator that was developed by Thomas DeMark.

Let \(X^{(H)}\) and \(X^{(L)}\) be random variables denoting the Input Data High and Input Data Low, and let 
\(X^{(H)}_t\) and \(X^{(L)}_t\) denote their respective values at Index \(t\). Let the Inputs DeM Length 1, DeM 
Length 2, and Duration Length be denoted as \(n^{(1)}_{DeM}\), \(n^{(2)}_{DeM}\), and \(n_D\), respectively. 
We impose the restriction \(n^{(1)}_{DeM} \leq n^{(2)}_{DeM}\)

We denote the Max DeMarker Type I and the Min DeMarker Type I at Index \(t\) as \(DeMax^{(I)}
_t\left(X^{(H)}, n^{(1)}_{DeM}\right)\) and \(DeMin^{(I)}_t\left(X^{(L)}, n^{(1)}_{DeM}\right)\), respectively, 
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and we compute them for \(t \geq n^{(1)}_{DeM}\) as follows.

\(DeMax^{(I)}_t\left(X^{(H)},n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(H)}_t - X^{(H)}_{t - n^{(1)}
_{DeM}} & X^{(H)}_t > X^{(H)}_{t - n^{(1)}_{DeM}} \\ 0 & X^{(H)}_t \leq X^{(H)}_{t - n^{(1)}_{DeM}} 
\end{matrix}\right .\) 

\(DeMin^{(I)}_t\left(X^{(L)},n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(L)}_{t - n^{(1)}_{DeM}} - 
X^{(L)}_t & X^{(L)}_t < X^{(L)}_{t - n^{(1)}_{DeM}} \\ 0 & X^{(L)}_t \geq L_{t - n^{(1)}_{DeM}} 
\end{matrix}\right .\)
The DeMarker Oscillator Type I at Index \(t\) is denoted as \(DeM^{(I)}_t\left(X^{(H)}, X^{(L)}, n^{(1)}
_{DeM}, n^{(2)}_{DeM}\right)\), and it is computed in terms of Moving Sums for \(t \geq n^{(1)}_{DeM} + 
n^{(2)}_{DeM} - 1\) as follows.

\(\displaystyle{DeM^{(I)}_t\left(X^{(H)}, X^{(L)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) = \left\
{ \begin{matrix} 100\cdot\frac{\mathrm{sum}_t\left({DeMax}^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), 
n^{(2)}_{DeM}\right)}{\mathrm{sum}_t\left({DeMax}^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), n^{(2)}
_{DeM}\right) + \mathrm{sum}_t\left({DeMin}^{(I)}\left(X^{(L)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}
\right)} & \mathrm{sum}_t\left({DeMax}^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + 
\mathrm{sum}_t\left({DeMin}^{(I)}\left(X^{(L)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) \neq 0 \\ {DeM}
^{(I)}_{t - 1}\left(X^{(H)}, X^{(L)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) & \mathrm{sum}_t\left({DeMax}
^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}_t\left({DeMin}^{(I)}
\left(X^{(L)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) = 0 \end{matrix}\right .}\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to DeM-I going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n^{(2)}_{DeM}\). If the Use 
Smoothing? Input is set to Yes, then the following Simple Moving Average replaces the normal DeM-I Oscillator, 
and we compute it for \(t \geq n^{(1)}_{DeM} + n^{(2)}_{DeM} + n_S - 2\).

\(SMA_t\left(DeM^{(I)},n_S\right)\)
Let the Average DeM MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \(n^{(2)}
_{DeM}\). If the Use Moving Average? Input is set to Yes, then the DeM-I Subgraph is replaced with the 
following.

• \({SMA}_t\left({DeM}^{(I)},n_{MA}\right)\) for \(t \geq n^{(1)} + n^{(2)} + n_{MA} - 2\) if Use 
Smoothing? is set to No.

• \({SMA}_t\left(SMA\left({DeM}^{(I)},n_S\right),n_{MA}\right)\) for \(t \geq n^{(1)} + n^{(2)} + n_S + 
n_{MA} - 3\) if Use Smoothing? is set to Yes.

Note: The Inputs Smoothing MA Type and Average DeM MA Type control the Moving Average Types of the 
Simple Moving Averages (SMAs) of Length \(n_S\) and \(n_{MA}\), respectively. Depending on the settings of 
these Inputs, the SMAs in the above functions could be replaced with Exponential Moving Averages, Linear 
Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the DeM-I breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the DeM-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(DeM^{(I)}_T + \frac{k}{100} \cdot DeM^{(I)}_T\), 
where \(T\) is the value of the Index where the arrow is drawn.

If the DeM-I breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the DeM-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(DeM^{(I)}_T + \frac{k}{100} \cdot DeM^{(I)}_T\), where \(T\) is the 
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value of the Index where the arrow is drawn.

Inputs

• Input Data High
• Input Data Low
• DeM Length 1
• DeM Length 2
• Use Smoothing?: A custom Input that determines whether the values of the DeM-I Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the DeM-I Oscillator 

is to be used as the study Subgraph
• Average DeM MA Length
• Average DeM MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

*Last modified Monday, 26th September, 2022.
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DeMarker Oscillator Type II
This study calculates and displays a DeMarker Oscillator Type II (DeM-II) of the data specified by the Input Data 
High, Input Data Low, and Input Data Close Inputs. This is an oscillator that was developed by Thomas 
DeMark, and it is closely related to the DeMarker Oscillator Type I. See the documentation for that study for an 
explanation of the notation used here.

Let \(X^{(H)}\), \(X^{(L)}\), and \(X^{(C)}\) be random variables denoting the Input Data High, Input Data 
Low, and Input Data Close, respectively, and let \(X^{(H)}_t\), \(X^{(L)}_t\), and \(X^{(C)}_t\) be their 
respective values at Index \(t\). We denote the Max DeMarker Type II and the Min DeMarker Type II at Index \(t\) 
as \(DeMax^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right)\) and \(DeMin^{(II)}
_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right)\), respectively, and we compute them for \(t \geq 
n^{(1)}_{DeM}\) as follows.

\(DeMax^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(H)}_t - 
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X^{(C)}_{t - n^{(1)}_{DeM}} + X^{(C)}_t - X^{(L)}_t & X^{(H)}_t - X^{(C)}_{t - n^{(1)}_{DeM}} + 
X^{(C)}_t - X^{(L)}_t > 0 \\ 0 & X^{(H)}_t - X^{(C)}_{t - n^{(1)}_{DeM}} + X^{(C)}_t - X^{(L)}_t \leq 0 
\end{matrix}\right .\) 

\(DeMin^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(C)}_{t - 
n^{(1)}_{DeM}} - X^{(L)}_t + X^{(H)}_t - X^{(C)}_t & X^{(C)}_{t - n^{(1)}_{DeM}} - X^{(L)}_t + X^{(H)}
_t - X^{(C)}_t > 0 \\ 0 & X^{(C)}_{t - n^{(1)}_{DeM}} - X^{(L)}_t + X^{(H)}_t - X^{(C)}_t \leq 0 
\end{matrix}\right .\)
The DeMarker Oscillator Type II at Index \(t\) is denoted as \(DeM^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, 
n^{(1)}_{DeM}, n^{(2)}_{DeM}\right)\), and it is computed for \(t \geq n^{(1)}_{DeM} + n^{(2)}_{DeM} - 1\) 
as follows.

\(\displaystyle{DeM^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) = \left\
{ \begin{matrix} 100\cdot\frac{\mathrm{sum}_t\left({DeMax}^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}
_{DeM}\right), n^{(2)}_{DeM}\right)}{\mathrm{sum}_t\left({DeMax}^{(II)}\left(X^{(H)}, X^{(L)}, 
X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}_t\left({DeMin}^{(II)}\left(X^{(H)}, 
X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right)} & \mathrm{sum}_t\left({DeMax}^{(II)}
\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}_t\left({DeMin}
^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) \neq 0 \\ {DeM}^{(II)}_{t 
- 1}\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) & \mathrm{sum}_t\left({DeMax}
^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}
_t\left({DeMin}^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) = 0 
\end{matrix}\right .}\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to DeM-II going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n^{(2)}_{DeM}\). If the Use 
Smoothing? Input is set to Yes, then the following Simple Moving Average replaces the normal DeM-II 
Oscillator, and we compute it for \(t \geq n^{(1)}_{DeM} + n^{(2)}_{DeM} + n_S - 2\).

\(SMA_t\left(DeM^{(II)},n_S\right)\)
Let the Average DeM MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \(n^{(2)}
_{DeM}\). If the Use Moving Average? Input is set to Yes, then the DeM-II Subgraph is replaced with the 
following.

• \(SMA_t\left(DeM^{(I)},n_{MA}\right)\) for \(t \geq n^{(1)} + \max\left\{n^{(2)}, n_{MA} - 1\right\}\) if 
Use Smoothing? is set to No.

• \(SMA_t\left(SMA\left({DeM}^{(I)},n_S\right),n_{MA}\right)\) for \(t \geq \max\left\{n^{(1)}, 
n_S\right\} + \max\left\{n^{(2)}, n_{MA} - 1\right\}\) if Use Smoothing? is set to Yes.

Note: The Inputs Smoothing MA Type and Average DeM MA Type control the Moving Average Types of the 
Simple Moving Averages (SMAs) of Length \(n_S\) and \(n_{MA}\), respectively. Depending on the settings of 
these Inputs, the SMAs in the above functions could be replaced with Exponential Moving Averages, Linear 
Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the DeM-II breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the DeM-II Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(DeM^{(II)}_T + \frac{k}{100} \cdot DeM^{(II)}_T\), 
where \(T\) is the value of the Index where the arrow is drawn.

If the DeM-II breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the DeM-II Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(DeM^{(II)}_T + \frac{k}{100} \cdot DeM^{(II)}_T\), where \(T\) is 
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the value of the Index where the arrow is drawn.

Inputs

• Input Data High
• Input Data Low
• Input Data Close
• DeM Length 1
• DeM Length 2
• Use Smoothing?: A custom Input that determines whether the values of the DeM-II Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the DeM-II 

Oscillator is to be used as the study Subgraph
• Average DeM MA Length
• Average DeM MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

*Last modified Monday, 26th September, 2022.
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Demand Index
This study calculates and displays James Sibbet's Demand Index and its Simple Moving Average.

Let \(H\), \(L\), \(C\), and \(V\) be random variables denoting the High Price, Low Price, Closing Price, and 
Volume, respectively, and let \(H_t\), \(L_t\), \(C_t\), and \(V_t\) be their respective values at Index \(t\). We define 
the functions \(P^{(HL2C)}_t\) and \(\textrm{Range}_t(H,L,2)\) as follows.

\(P^{(HL2C)}_t = H_t + L_t + 2C_t\) 

\(\textrm{Range}_t(H,L,2) = \max_t(H,2) - \min_t(L,2)\)
The second function above is the Moving Range with \(X^{(1)} = H\), \(X^{(2)} = L\), and \(n = 2\). It is 
expressed in terms of a Moving Maximum and a Moving Minimum.

Let the Buy/Sell Power Length Input be denoted as \(n_{BS}\). Then we denote the Exponential Moving Average 
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of \(\textrm{Range}_t(H,L,2)\) and \(V_t\) at Index \(t\) as \(\overline{\textrm{Range}}_t(H,L,2,n_{BS})\) and \
(\overline{V}_t(n_{BS})\), respectively, and we compute them for \(t \geq 0\) as follows.

\(\overline{\textrm{Range}}_t(H,L,2,n_{BS}) = EMA_t(\textrm{Range}(H,L,2), n_{BS})\) 
\(\overline{V}_t(n_{BS}) = EMA_t(V, n_{BS})\)
We denote the Buy Power and Sell Power at Index \(t\) as \(BP_t(n_{BS})\) and \(SP_t(n_{BS})\), respectively, 
and we compute them for \(t \geq 1\) as follows.

\(\displaystyle{BP_t(n_{BS}) = \left\{ \begin{matrix} \left. \left(\frac{V_t}{\overline{V}_t(n_{BS})} \right) 
\middle/ \exp\left(0.375\cdot\frac{P^{(HL2C)}_t + P^{(HL2C)}_{t - 1}}{H_0 - L_0}\cdot\frac{P^{(HL2C)}_{t - 
1} - P^{(HL2C)}_t}{P^{(HL2C)}_t}\right)\right. & P^{(HL2C)}_t < P^{(HL2C)}_{t - 1} \\ \frac{V_t}
{\overline{V}_t(n_{BS})} & P^{(HL2C)}_t \geq P^{(HL2C)}_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{SP_t(n_{BS}) = \left\{ \begin{matrix} \frac{V_t}{\overline{V}_t(n_{BS})} & P^{(HL2C)}_t \leq 
P^{(HL2C)}_{t - 1} \\ \left. \left(\frac{V_t}{\overline{V}_t(n_{BS})} \right) \middle/ 
\exp\left(0.375\cdot\frac{P^{(HL2C)}_t + P^{(HL2C)}_{t - 1}}{H_0 - L_0}\cdot\frac{P^{(HL2C)}_t - 
P^{(HL2C)}_{t - 1}}{P^{(HL2C)}_{t - 1}}\right)\right. & P^{(HL2C)}_t > P^{(HL2C)}_{t - 1} \end{matrix}
\right .}\)
Let the Buy/Sell Power Moving Average Length Input be denoted as \(n_{\overline{BS}}\). Then we denote the 
Exponential Moving Averages of the Buy and Sell Power as \(\overline{BP}_t\left(n_{BS}, n_{\overline{BS}}
\right)\) and \(\overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right)\), respectively, and we compute them for \(t 
\geq 0\) as follows.

\(\overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) = EMA_t\left(BP\left(n_{BS}\right), n_{\overline{BS}}
\right)\) 
\(\overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) = EMA_t\left(SP\left(n_{BS}\right), n_{\overline{BS}}
\right)\)
Note: Depending on the setting of the Input Demand Index Moving Average Type, the Exponential Moving 
Averages in the above formulas could be replaced with Linear Regression Moving Averages, Simple Moving 
Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or 
Smoothed Moving Averages.

Next we define a Quotient function \(Q_t\left(n_{BS}, n_{\overline{BS}}\right)\) as follows.

\(\displaystyle{Q_t\left(n_{BS}, n_{\overline{BS}}\right) = \left\{ \begin{matrix} \overline{SP}_t\left(n_{BS}, 
n_{\overline{BS}}\right) / \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) & \overline{BP}
_t\left(n_{BS}, n_{\overline{BS}}\right) > \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) \\ 1 & 
\overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) = \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) \
\ \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) / \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) 
& \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) < \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}
\right) \end{matrix}\right .}\)
Let the Demand Index Moving Average Length Input be denoted as \(n_{\overline{DI}}\). Then we denote the 
Demand Index and the Simple Moving Average of the Demand Index as \(DI_t\left(n_{BS}, n_{\overline{BS}}
\right)\) and \(\overline{DI}_t\left(n_{BS}, n_{\overline{BS}}, n_{\overline{DI}}\right)\), respectively, and we 
compute them for \(t \geq n_{\overline{DI}}\) as follows.

\(\displaystyle{DI_t\left(n_{BS}, n_{\overline{BS}}\right) = \left\{\begin{matrix} 100\left(1 - Q_t\left(n_{BS}, 
n_{\overline{BS}}\right)\right) & \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) \leq \overline{BP}
_t\left(n_{BS}, n_{\overline{BS}}\right) \\ 100\left(Q_t\left(n_{BS}, n_{\overline{BS}}\right) - 1\right) & 
\overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) > \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) 
\end{matrix}\right .}\) 

\(\overline{DI}_t\left(n_{BS}, n_{\overline{BS}}, n_{\overline{DI}}\right) = SMA_t\left(DI\left(n_{BS}, 
n_{\overline{BS}}\right), n_{\overline{DI}}\right)\)
Note: The Simple Moving Average in the above formula is not affected by the setting of the Demand Index 
Moving Average Type Input.
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Inputs

• Buy/Sell Power Length
• Buy/Sell Power Moving Average Length
• Demand Index Moving Average Length
• Demand Index Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Demand_Index.139.scss 

*Last modified Monday, 26th September, 2022.
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DeMarker
This study calculates and displays the DeMarker study for the Price Data.

Let \(H_t\) and \(L_t\) be the values of the High and Low Prices, respectively, at Index \(t\), and let \(n\) be the 
Length Input. We denote the Max DeMarker and the Min DeMarker at Index \(t\) as \(DeM^{(\max)}_t\) and \
(DeM^{(\min)}_t\), respectively, and we compute them as follows.

\(DeM^{(\max)}_t =\left\{ \begin{matrix} H_t - H_{t - 1} & H_t > H_{t - 1} \\ 0 & H_t \leq H_{t - 1} 
\end{matrix}\right .\) 

\(DeM^{(\min)}_t =\left\{ \begin{matrix} L_{t - 1} - L_t & L_t < L_{t - 1} \\ 0 & L_t \geq L_{t - 1} \end{matrix}
\right .\)
We denote the value of the DeMarker at Index \(t\) as \(DeM_t(n)\), and we compute it in terms of Simple Moving 
Averages of \(DeM^{(\max)}_t\) and \(DeM^{(\min)}_t\) for \(t \geq n\) as follows.

\(\displaystyle{DeM_t(n) =\left\{ \begin{matrix} \frac{SMA_t\left({DeM}^{(\max)},n\right)}
{SMA_t\left({DeM}^{(\max)},n\right) + SMA_t\left({DeM}^{(\min)},n\right)} & SMA_t\left({DeM}
^{(\max)},n\right) + SMA_t\left({DeM}^{(\min)},n\right) \neq 0 \\ DeM_{t - 1}(n) & 
SMA_t\left(DeM^{(\max)},n\right) + SMA_t\left(DeM^{(\min)},n\right) = 0 \end{matrix}\right .}\)
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Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

DeMarker.179.scss 

*Last modified Monday, 26th September, 2022.
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Depth of Market Data
This study will display the current Depth of Market Data. It is intended to be used with the Spreadsheet Study.

When using this study, also add the Spreadsheet Study to the chart. The Spreadsheet System for Trading study and 
the Spreadsheet System/Alert study can also be used as well. 

The depth of market data will be visible at column AA or after on the Spreadsheet depending upon what other 
studies are on the chart and the number of Formula Columns.

Since the study graph itself is probably not very informative to be viewed directly on a chart, you will probably 
want to hide it. To do this, enable the Hide Study setting in the Study Settings window for this study.
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The values of this study can be accessed through Alert Condition Formulas of Simple Alerts. Refer to Referencing 
Other Studies on the Chart.

This study also supports outputting to a Spreadsheet the following data: Bid Stack/Pull Value and Ask Stack/Pull 
Value. To see this information on a Spreadsheet add the Spreadsheet Study as explained above to the chart and set 
this Input to No Do Not Output Subgraphs Set To Ignore. 

Inputs

This study has inputs.

*Last modified Monday, 26th September, 2022.
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Detrended Oscillator
This study calculates and displays a Detrended Oscillator for the Price Data.

Let \(C_t\) be the value of the Close Price at Index \(t\), and let \(n\) be the Length Input. We define two quantities 
\(N^{(1)}(n)\) and \(N^{(2)}(n)\) and compute them as follows.

\(N^{(1)}(n) = \left\lfloor{\frac{n}{2}}\right\rfloor\) 
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\(N^{(2)}(n) = \left\lfloor{\frac{N^{(1)}(n)}{2}} + 1\right\rfloor\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

The Detrended Oscillator at Index \(t\) is denoted as \(DO_t(n)\), and it is computed in terms of a Simple Moving 
Average for \(t \geq n\) as follows.

\(DO_t(n) = C_t - SMA_{t - N^{(2)}(n)}\left(C,N^{(1)}(n)\right)\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

This study also displays horizontal lines at levels determined by the Overbought Level and Oversold Level 
Inputs.

Inputs

• Length
• Overbought Level
• Oversold Level
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Detrended_Oscillator.234.scss 

*Last modified Monday, 26th September, 2022.
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Detrended Oscillator - DiNapoli
This study calculates and displays a DiNapoli Detrended Oscillator for the data specified by the Input Data Input.

Let \(X\) be random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). Let \(n\) be the 
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Moving Average Length Input. We denote the Detrended Oscillator - DiNapoli for the given Inputs at Index \
(t\) as \(DO_t^{(DN)}(X,n)\), and we compute it in terms of a Simple Moving Average for \(t \geq n\) as follows.

\(DO_t^{(DN)}(X,n) = X_t - SMA_t(X,n)\)
This study also displays horizontal lines at levels determined by the Line 1 Value and Line 2 Value Inputs.

Inputs

• Input Data
• Moving Average Length
• Line 1 Value
• Line 2 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Detrended_Oscillator_-_DiNapoli.78.scss 

*Last modified Monday, 26th September, 2022.
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Difference (Bid and Ask Prices)
The Difference (Bid and Ask Prices) study has an implementation the same as the Difference - Bar study but 
instead of drawing a price bar, it draws two separate lines calculating the difference between the Bid prices 
between two charts at each chart bar, and the Ask prices between those charts at each chart bar.

This study only works on Intraday charts and requires the Intraday data for each symbol to be tick by tick. 

On the chart being referenced, it is necessary for that chart to have the Bid and Ask Prices study for it to maintain 
the necessary data for Difference (Bid and Ask Prices) to be able to do the calculations. 
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Refer to the Input descriptions for the Difference - Bar study. The Inputs are the same.

*Last modified Monday, 26th September, 2022.
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Difference (Bar or Single Line)
For complete documentation for this study, refer to the Difference (Bar) documentation page.

*Last modified Monday, 26th September, 2022.
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Directional Movement Index
This study calculates and displays Welles Wilder's Plus and Minus Directional Indicators.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their values at Index \(t\). We denote an Up Move and a Down Move at Index \(t\) as 
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\(\Delta H_t\) and \(-\Delta L_t\), respectively. Initially we have \(\Delta H_0 = -\Delta L_0 = 0\), and for \(t > 0\) 
compute the Up Move and Down Move as follows.

\(\Delta H_t = H_t - H_{t - 1}\) 

\(- \Delta L_t = L_{t - 1} - L_t\)
We denote the Positive Directional Movement and Negative Directional Movement at Index \(t\) as \(DM_t^{(+)}
\) and \(DM_t^{(-)}\), respectively, and we compute them for \(t \geq 0\) as follows.

\(\displaystyle{DM_t^{(+)} = \left\{\begin{matrix} \Delta H_t & \Delta H_t > -\Delta L_t \space and \space \Delta 
H_t > 0 \\ 0 & \Delta H_t \leq -\Delta L_t \space or \space \Delta H_t \leq 0 \end{matrix}\right .}\) 

\(\displaystyle{DM_t^{(-)} = \left\{\begin{matrix} -\Delta L_t & -\Delta L_t > \Delta H_t \space and \space -
\Delta L_t > 0 \\ 0 & -\Delta L_t \leq \Delta H_t \space or \space -\Delta L_t \leq 0 \end{matrix}\right .}\)
Let the Length Input be denoted as \(n_{DX}\). We compute the Welles Sum the Postive Directional Movement, 
Negative Directional Movement, and True Range for \(t \geq 0\). The values of these Welles sums at Index \(t\) are 
respectively denoted as \(WS_t\left(DM^{(+)},n_{DX}\right)\), \(WS_t\left(DM^{(-)},n_{DX}\right)\), and \
(WS_t(TR,n_{DX})\).

Finally, we denote the indicators of the Directional Movement Index at Index \(t\) as \(DI_t^{(+)}(n_{DX})\) 
(Positive Directional Indicator) and \(DI_t^{(-)}(n_{DX})\) (Negative Directional Indicator). These are both 
initially equal to zero, and we compute them for \(t \geq 0\) as follows.

\(\displaystyle{DI_t^{(+)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(+)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ DI_{t - 1}^{(+)}(n_{DX}) & WS_t(TR,n_{DX}) = 0 
\end{matrix}\right .}\) 

\(\displaystyle{DI_t^{(-)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(-)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ DI_{t - 1}^{(-)}(n_{DX}) & WS_t(TR,n_{DX}) = 0 
\end{matrix}\right .}\)
Note: The values of the Directional Movement Index Indicators are displayed for \(t \geq n_{DX}\).

Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Note: The percent errors in this spreadsheet are larger than those found in spreadsheets for other studies because 
the DMI study uses a different rounding scheme.

Directional_Movement_Index.24.scss 

*Last modified Monday, 26th September, 2022.
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Directional Movement Oscillator
This study calculates and displays a Directional Movement Oscillator (DMO) for the Price Data. This study is 
closely related to the Directional Movement Index (DMI). Refer to that study for an explanation of the notation 
used here.

Just as in the DMI study, the Length Input is denoted as \(n_{DX}\). The DMO is the difference between the 
Directional Movement Indices. Mathematically we denote the DMO at Index \(t\) as \(DMO_t(n_{DX})\), and we 
compute it for \(t \geq n_{DX} - 1\) as follows.

\(DMO_t(n_{DX}) = DI^{(+)}_t(n_{DX}) - DI^{(-)}_t(n_{DX})\)
Inputs

• Length

*Last modified Monday, 26th September, 2022.
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Dispersion
This study calculates a Dispersion (Variance) over a number of bars specified by the Length Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). Then we denote the Variance at Index \(t\) for the given Inputs as \
(Var_t(X,n)\), and we compute it in terms of a Simple Moving Average for \(t \geq n - 1\) as follows.

\(\displaystyle{Var_t(X,n) = \frac{1}{n}\sum_{i = t - n + 1}^t (X_i - SMA_t(X,n))^2}\)
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Dispersion.25.scss 

*Last modified Monday, 26th September, 2022.
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Divergence Detector
This study calculates and displays a divergence in slope between the regression line of the Main Price Graph of a 
chart and that of a Study Subgraph (which corresponds to the Study Subgraph Reference Input) on the same 
chart.

A divergence occurs when there is a significant difference in slope. The conditions for a divergence are discussed 
below. 

Let \(X\) and \(S\) be random variables denoting the Input Data and the data from the Study Subgraph, 
respectively, and let \(X_t\) and \(S_t\) be their respective values at Index \(t\).

Let the Divergence Length, Divergence Threshold in Degrees, Opposite Slope Divergence Threshold in 
Degrees, and Value Per Point for Study Reference be denoted as \(n\), \(\phi_D\), \(\phi_O\), and \(v_1\), 
respectively.

There are two other parameters that are used in the calculation but are not listed in the Inputs. These are the Tick 
Size \(s\) and the Value Increment Per Bar in Ticks \(v_2\). \(s\) can be set through Chart >> Chart Settings >> 
Main Settings, and \(v_2\) can be set through Chart >> Chart Settings >> Chart Drawings.

We begin by computing the Linear Regression statistics for both the Main Price Graph and the Study Subgraph, 
from which we take the following slopes.
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\(\displaystyle{b_t\left(\frac{X}{s \cdot v_2},n\right)}\) 

\(\displaystyle{b_t\left(\frac{S}{v_1},n\right)}\) From these slopes, the Main Price Graph and Study Subgraph 
Angles of Inclination are computed (in degrees) respectively as follows.
\(\theta_t(X, s\cdot v_2, n) = \frac{180^\circ}{\pi}\cdot\tan^{-1}\left(b_t\left(\frac{X}{s \cdot v_2},n\right)\right)
\displaystyle\) 

\(\theta_t(S, v_1, n) = \frac{180^\circ}{\pi}\cdot\tan^{-1}\left(b_t\left(\frac{S}{v_1},n\right)\right)\displaystyle\)
These Angles are in the interval \((-90^{\circ},90^{\circ})\).

A Divergence exists if any of the following conditions is satisfied.

• \(\left|\theta_t(X, s\cdot v_2, n) - \theta_t(S, v_1, n)\right| \geq \phi_D\)
• \(\theta_t(X, s\cdot v_2, n) > 0\) and \(\theta_t(S, v_1, n) < 0\) and \(\left|\theta_t(X, s\cdot v_2, n) - 

\theta_t(S, v_1, n)\right| \geq \phi_O\)
• \(\theta_t(X, s\cdot v_2, n) < 0\) and \(\theta_t(S, v_1, n) > 0\) and \(\left|\theta_t(X, s\cdot v_2, n) - 

\theta_t(S, v_1, n)\right| \geq \phi_O\)
If a Divergence exists at Index \(t\), then the Divergence is either Positive or Negative. Positive and Negative 
Divergences are denoted as \(PD_t(X,S,n,s,v_1,v_2,\phi_D,\phi_O)\) and \(ND_t(X,S,n,s,v_1,v_2,\phi_D,\phi_O)
\), respectively. Since this notation is cumbersome, we will omit the function parameters going forward. These 
Divergences are computed as follows.

\(\displaystyle{PD_t = \left\{ \begin{matrix} L_t - s & \theta_t(S, v_1, n) > \theta_t(X, s\cdot v_2, n) \\ 0 & 
\theta_t(S, v_1, n) \leq \theta_t(X, s\cdot v_2, n) \end{matrix}\right .}\) 

\(\displaystyle{ND_t = \left\{ \begin{matrix} H_t + s & \theta_t(S, v_1, n) \leq \theta_t(X, s\cdot v_2, n) \\ 0 & 
\theta_t(S, v_1, n) > \theta_t(X, s\cdot v_2, n) \end{matrix}\right .}\)
In the above formulas, \(H_t\) and \(L_t\) denote the High Price and Low Price, respectively, at Index \(t\).

Positive Divergences are indicated with an Up Arrow below a chart bar where they occur. Negative Divergences 
are indicated with a Down Arrow above the bar where they occur. This behavior as documented here is effective 
with version 1576 and higher.

The Tool Values Window displays the calculated angles by the Divergence Detector study and those angles can 
be viewed for any chart bar by using the Chart Values Tool. This is very helpful in order to determine the proper 
Divergence Threshold in Degrees Input settings.

The Subgraph >> Draw Style setting for the Positive Divergence and Negative Divergence Subgraphs in the 
Study Settings window can be changed from the default arrows to any other Draw Style that you require. Refer to 
Draw Style.

When there is a positive divergence, this generally would indicate that based upon the Study Subgraph being 
referenced by the Divergence Detector study that the main price graph may change direction from its downward 
trend if there has been a downward trend. When there is a negative divergence, this generally would indicate that 
based upon the Study Subgraph being referenced by the Divergence Detector study that the main price graph may 
change direction from its upward trend if there has been a upward trend. 

Inputs

• Input Data
• Study Subgraph Reference: This Input is for specifying the Study Subgraph to which a corresponding 

Main Price Graph is to be compared for the Divergence Detector Study.
• Divergence Length: This Input is for setting the number of chart bars for which linear regression statistics 

are to be calculated for both the Main Price Graph and the selected Study Subgraph. 
• Divergence Threshold in Degrees: This Input is for setting the number of degrees by which the angles of 

inclination of the regression lines for a Main Price Graph and a Study Subgraph may differ before a 
divergence is detected. The absolute value of the angle difference must be equal to or exceed Divergence 
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Threshold in Degrees for a divergence to exist.
• Opposite Slope Divergence Threshold in Degrees: This Input is for setting the number of degrees by 

which the angles of inclination of the regression lines for a Main Price Graph and a Study Subgraph may 
differ before a divergence is detected. This threshold is used only when the lines have angles of inclination 
that are of opposite signs. The absolute value of the angle difference must be equal to or exceed Opposite 
Slope Divergence Threshold in Degrees for a divergence to exist.

• Value Per Point for Study Reference: Before the regression line is calculated for the study Subgraph 
referenced through the Study Subgraph Reference Input, the values of the study Subgraph are divided by 
this Input setting. For more information about this Value Per Point Input, refer to the explanation in the 
Drawing a Line with a Specific Angle or Slope section on the Drawing Tools page.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Divergence_Detector.382.scss 

*Last modified Monday, 26th September, 2022.
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Donchian Channel
This study calculates and displays moving High, Low, and Middle Bands of the Price data over a number of bars 
specified by the Length Input. By default this study uses a displacement of +1 which forward-shifts the study by 
one bar.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let their 
respective values at Index \(t\) be \(H_t\), \(L_t\), and \(C_t\). Let the Length Input be denoted as \(n\).Then denote 
the High, Low, and Middle Bands of the Donchian Channel for the given Input at Index \(t\) as \(TB^{(D)}_t(n)\), 
\(BB^{(D)}_t(n)\), and \(MB^{(D)}_t(n)\), respectively. We calculate these for \(t \geq 1\), and the method of 
calculation depends on the setting of the Use Close instead of High and Low Input. We describe the calculations 
in detail below.

If Use Close instead of High and Low is set to No:

\(\displaystyle{TB^{(D)}_t(n) = \left\{\begin{matrix} \max\{H_0,...,H_{t - 1}\} & t < n \\ \max\{H_{t - n},...,H_{t 
- 1}\} & t \geq n \end{matrix}\right .}\) 
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\(\displaystyle{BB^{(D)}_t(n) = \left\{\begin{matrix} \min\{L_0,...,L_{t - 1}\} & t < n \\ \min\{L_{t - n},...,L_{t - 
1}\} & t \geq n \end{matrix}\right .}\)
If Use Close instead of High and Low is set to Yes:

\(\displaystyle{TB^{(D)}_t(n) = \left\{\begin{matrix} \max\{C_0,...,C_{t - 1}\} & t < n \\ \max\{C_{t - n},...,C_{t 
- 1}\} & t \geq n \end{matrix}\right .}\) 

\(\displaystyle{BB^{(D)}_t(n) = \left\{\begin{matrix} \min\{C_0,...,C_{t - 1}\} & t < n \\ \min\{C_{t - n},...,C_{t 
- 1}\} & t \geq n \end{matrix}\right .}\)
Regardless of the setting of the Use Close instead of High and Low Input, \(MB^{(D)}_t(n)\) is calculated as 
follows.

\(\displaystyle{MB^{(D)}_t(n) = \frac{TB^{(D)}_t(n) + BB^{(D)}_t(n)}{2}}\)
Inputs

• Length
• Use Close instead of High and Low: Determines whether the High and Low Prices or the Close Price is 

used in the calculations.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Donchian_Channel.90.scss 

*Last modified Monday, 26th September, 2022.
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Double Stochastic
This study calculates and displays a Double Stochastic for the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let \(n\) and \(n_{MA}\) be the Length and 
Moving Average Length Inputs, respectively. We then execute the first of two Fast %K and Fast %D calculations, 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index0754.html?page=doc/StudiesReference.php&ID=205
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/17/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


which we denote as \(Fast\%K_t^{(1)}(n)\) and \(Fast\%D_t^{(1)}(n,n_{MA})\), respectively. It should be noted 
that our calculation of Fast% K is slightly different here than it is in the study KD - Fast. See that study for an 
explanation of the notation used in the following formulas.

\(Fast\%K_t^{(1)}(n) = \displaystyle{Fast\%K_t(H,L,C,n) = \left\{ \begin{matrix} 100\cdot\frac{C_t - 
\min_t(L,n)}{\max_t(H,n) - \min_t(L,n)} & \max_t(H,n) - \min_t(L,n) \neq 0 \\ 100\cdot\left(C_t - \min_t(L,n)
\right) & \max_t(H,n) - \min_t(L,n) = 0 \end{matrix}\right .}\) 

\(Fast\%D_t^{(1)}(n,n_{MA}) = Fast\%D_t(H,L,C,n,n_{MA}) = SMA_t\left(Fast\%K(H,L,C,n),n_{MA}\right)\)
Next we execute the second of two Fast %K and Fast %D calculations, which we denote as \(Fast\%K_t^{(2)}
(n,n_MA)\) and \(Fast\%D_t^{(2)}(n,n_{MA})\), respectively.

\(Fast\%K_t^{(2)}(n,n_{MA}) = Fast\%K_t\left(Fast\%D^{(1)}(n,n_{MA}), Fast\%D^{(1)}(n,n_{MA}), Fast\
%D^{(1)}(n,n_{MA}), n\right)\) 

\(Fast\%D_t^{(2)}(n,n_{MA}) = SMA_t\left(Fast\%K^{(2)}(n,n_{MA}), n_{MA}\right)\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
Fast %D formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

The value of the Double Stochastic at Index \(t\) is denoted as \(DS_t(n,n_{MA})\), and it is equal to the value of 
this second Fast %D calculation.

\(DS_t(n,n_{MA}) = Fast\%D_t^{(2)}(n,n_{MA})\)
The Subgraph of the Double Stochastic is calculated and displayed for \(t \geq 0\).

This study also displays horizontal lines at levels determined by the Line 1 and Line 2 Inputs.

Inputs

• Length
• Moving Average Length
• Moving Average Type
• Line 1
• Line 2

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Double_Stochastic.205.scss 

*Last modified Monday, 26th September, 2022.
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Double Stochastic - Bressert
This study calculates and displays a Bressert's Double Stochastic for the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let \(n_{HL}\), \(n_{MA}\), and \(n_S\) be the 
High & Low Period Length, Stochastic Exponential Moving Average Length, and Smoothing Length Inputs, 
respectively. We then execute the first of two Fast %K and Fast %D calculations, which we denote as \(Fast\
%K_t^{(1)}(n)\) and \(Fast\%D_t^{(1)}(n,n_{MA})\), respectively. It should be noted that our calculation of 
Fast% K is slightly different here than it is in the study KD - Fast. See that study for an explanation of the notation 
used in the following formulas.

\(Fast\%K_t^{(1)}(n_{HL}) = \displaystyle{Fast\%K_t(H,L,C,n) = \left\{ \begin{matrix} 100\cdot\frac{C_t - 
\min_t(L,n)}{\max_t(H,n) - \min_t(L,n)} & \max_t(H,n) - \min_t(L,n) \neq 0 \\ 0 & \max_t(H,n) - \min_t(L,n) = 0 
\end{matrix}\right .}\) 

\(Fast\%D_t^{(1)}(n_{HL},n_{MA}) = EMA_t\left(Fast\%K_t^{(1)}(n_{HL}), n_{MA}\right)\)
Note: \(Fast\%D_t^{(1)}(n_{HL},n_{MA})\) is referred to as Double Stochastic (DS) Trigger.

Next we execute the second of two Fast %K and Fast %D calculations, which we denote as \(Fast\%K_t^{(2)}
(n_{HL},n_{MA})\) and \(Fast\%D_t^{(2)}(n_{HL},n_{MA})\), respectively.

\(Fast\%K_t^{(2)}(n_{HL},n_{MA}) = Fast\%K_t\left(Fast\%D^{(1)}(n_{HL},n_{MA}), Fast\%D^{(1)}
(n_{HL},n_{MA}), Fast\%D^{(1)}(n_{HL},n_{MA}), n_{HL}\right)\) 

\(Fast\%D_t^{(2)}(n_{HL},n_{MA}) = EMA_t\left(Fast\%K^{(2)}(n_{HL},n_{MA}), n_{MA}\right)\)
Note: Both of the Fast %D calculations are done using Exponential Moving Averages instead of Simple Moving 
Averages. There is no Input to change this.

The value of the Double Stochastic - Bressert at Index \(t\) is denoted as \(DS^{(B)}_t(n_{HL},n_{MA},n_S)\), 
and is found by computing an Exponential Moving Average of this second Fast %D calculation.

\(DS^{(B)}_t(n_{HL},n_{MA},n_S) = EMA_t\left(Fast\%D^{(2)}(n_{HL},n_{MA}), n_S\right)\)
The Subgraph of both the Double Stochastic - Bressert and the DS Trigger are calculated and displayed for \(t 
\geq 0\).

This study also displays horizontal lines at levels determined by the Upper Line Value and Lower Line Value 
Inputs.

Inputs

• High & Low Period Length
• Stochastic Exponential Moving Average Length
• Smoothing Length
• Upper Line Value
• Lower Line Value
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Double_Stochastic_-_Bressert.157.scss 

*Last modified Monday, 26th September, 2022.
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DownTick Volume
This study will display DownTick Volume, if possible, for a bar. Downtick volume is the volume of trades that 
occurred at a lower price than before. Trades that occurred at the same price and where the prior trade was at a 
lower price, are also considered downticks. This study only works on Intraday charts.

This study will only function accurately and correctly when you have tick by tick data in the chart data file. Refer 
to Tick by Tick Data Configuration for instructions to store chart data in a tick by tick format. If the real-time 
received data is stored as 1 Tick, but the historical data downloaded is not 1 Tick, then the times in the chart where 
you do not have 1 Tick data in the chart, this study will not function correctly.

*Last modified Monday, 26th September, 2022.
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Elder Impulse
This study colors the bars of the Main Price Graph according to the Elder Impulse rules.

Let \(X\) be a random variable denoting the Input Data Input. Let the Inputs Moving Average Length, Fast 
Moving Average Length, Slow Moving Average Length, and MACD Moving Average Length be denoted as \
(n\), \(n_F\), \(n_S\), and \(n_M\), respectively.

The Elder Impulse rules are expressed in terms of the Exponential Moving Average and MACD. See the 
documentation of those studies for an explanation of the notation used here.

The Elder Impulse rules are as follows.

• If \(EMA_t(C,n) > EMA_{t - 1}(C,n)\) and \(\Delta MACD_t(X,n_F,n_S,n_M) > \Delta MACD_{t - 1}
(X,n_F,n_S,n_M)\), then the color of the chart bar at Index \(t\) is controlled by the Color 2 Input.

• If \(EMA_t(C,n) < EMA_{t - 1}(C,n)\) and \(\Delta MACD_t(X,n_F,n_S,n_M) < \Delta MACD_{t - 1}
(X,n_F,n_S,n_M)\), then the color of the chart bar at Index \(t\) is controlled by the Color 3 Input.

• If neither of the two above rules are satisfied, then the color of the chart bar at Index \(t\) is controlled by 
the Color 1 Input.

Note: The Exponential Moving Averages in the above rules can be replaced with other moving averages depending 
on the setting of the Moving Average Type Input. The moving average type used in the MACD Difference is 
controlled by the MACD Moving Average Type Input.

Inputs

• Input Data
• Moving Average Length
• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Moving Average Type
• MACD Moving Average Type
• Color 1: This Input controls the color of chart bars for which the Moving Average and the MACD 

Difference neither increase nor decrease together.
• Color 2: This Input controls the color of chart bars for which the Moving Average and the MACD 

Difference both increase together.
• Color 3: This Input controls the color of chart bars for which the Moving Average and the MACD 

Difference both decrease together.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Elder_Impulse.467.scss 

*Last modified Monday, 26th September, 2022.
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Elder Ray
The Elder Ray study calculates and displays the Bull Power and the Bear Power for the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Closing Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Input Moving Average Length be 
denoted as \(n\). Then we denote the Bull Power and Bear Power for the given Input at Index \(t\) as \
(BullPow_t(n)\) and \(BearPow_t(n)\), respectively, and we compute them in terms of an Exponential Moving 
Average for \(t \geq n - 1\) as follows.

\(BullPow_t(n) = H_t - EMA_t(C,n)\) 

\(BearPow_t(n) = L_t - EMA_t(C,n)\)
Inputs

• Moving Average Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Elder_Ray.80.scss 

*Last modified Monday, 26th September, 2022.
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Ergodic
This study calculates and displays Bill Blau's Ergodic indicator, also known as the True Strength Index. This study 
calculates 3 lines, the Ergodic (True Strength Index), the Ergodic Signal Line (exponential moving average of the 
TSI), and the Ergodic Oscillator (Difference of Signal and TSI). Only the first is displayed, but the others can be 
displayed by going through Settings >> Subgraphs >> Draw Style and changing the setting to anything other 
than Ignore.

Let \(X\) be a random variable denoting the Input Data, and let the Long MovAvg Length, Short MovAvg 
Length, Signal Line MovAvg Length, and Multiplier Inputs be denoted as \(n_L\), \(n_S\), \(n_{Sig}\), and \(v\), 
respectively. We denote the Ergodic, Ergodic Signal Line, and Ergodic Oscillator at Index \(t\) for the given 
Inputs as \(TSI_t(X,n_L,n_S,v)\), \(\overline{TSI}_t(n_L,n_S,n_{Sig},v)\), and \(TSIOsc_t(X,n_L,n_S,n_{Sig},v)
\), respectively, and we calculate them in terms of Exponential Moving Averages as follows.

\(\displaystyle{TSI_t(X,n_L,n_S,v) = v\cdot\frac{EMA_t(EMA(\Delta X, n_L), n_S)}{EMA_t(EMA(|\Delta X|, 
n_L), n_S)}}\)
In the above formula, \(\Delta X_t = X_t - X_{t - 1}\) is calculated for \(t \geq 1\), the first EMA is calculated for \
(t \geq n_L - 1\), and the second EMA is calculated for \(t \geq n_L + n_S - 2\).

\(\overline{TSI}_t(X,n_L,n_S,n_{Sig},v) = EMA_t(TSI(X,n_L,n_S,v), n_{Sig})\) 

\(TSIOsc_t(X,n_L,n_S,n_{Sig},v) = TSI_t(X,n_L,n_S,v) - \overline{TSI}_t(X,n_L,n_S,n_{Sig},v)\)
Each of the above is calculated for \(t \geq n_L + n_S + n_{Sig} - 3\).

Note: Depending on the setting of the Input MovAvg Type, the Exponential Moving Averages in the above 
formulas could be replaced with Linear Regression Moving Averages, Simple Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

Inputs

• Input Data
• MovAvg Type
• Long MovAvg Length
• Short MovAvg Length
• Multiplier: An optional multiplier can be used for extremely small values.
• Signal Line MovAvg Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ergodic.142.scss 
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Even Better Sinewave Indicator
This study calculates and displays an Even Better Sinewave Indicator (by John Ehlers) for the data given by the 
Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length Input be denoted as \(n)\.

We begin by computing a constant that depends on the Length, which we denote as \(\alpha^{(1)}(n)\).

\(\displaystyle{\alpha^{(1)}(n) = \frac{1 - \sin\left(\frac{360^\circ}{n}\right)}{\cos\left(\frac{360^\circ}{n}
\right)}}\)
If \(\cos\left(\frac{360^\circ}{n}\right) = 0\), then \(\alpha^{(1)}(n) = 0\).

We denote the High Pass Filter at Index \(t\) as \(HP_t(X,n)\), and we compute it as follows.

\(\displaystyle{HP_t(X,n) = \frac{1}{2}\left(1 + \alpha^{(1)}(n)\right)\left(X_t - X_{t - 1}\right) + \alpha^{(1)}(n) 
\cdot HP_{t - 1}(X,n)}\)
Note: The lowest possible setting for \(n\) is \(5\). This is because \(\alpha^{(1)} = 0\) for \(n = 2\), and \
(\alpha^{(1)}\) is undefined for \(n = 4\). The lower limit of \(5\) is intended to prevent users from using either of 
these problematic settings.

Next, we compute a 2-bar Simple Moving Average of \(HP_t(X,n)\), as follows.

\(\overline{HP}_t(X,n) = SMA_t(HP(X,n),3)\) 

We then denote the the Wave Amplitude and Wave Power as \(A_t(X,n)\) and \(P_t(X,n)\), respectively, and we 
compute them using a 2-Pole Super Smoother Filter on \(\overline{HP}_t(X,n)\), as follows.

\(A_t(X,n) = SSF^{(2)}_t\left(\overline{HP}(X,n),10\right)\) 
\(P_t(X,n) = \left[A_t(X,n)\right]^2\)
We then compute the three-bar Simple Moving Averages of the Amplitude and Power, denoting these averages 
respectively as \(\overline{A}_t(X,n)\) and \(\overline{P}_t(X,n)\). We compute them as follows.

\(\overline{A}_t(X,n) = SMA_t(A(X,n),3)\) 
\(\overline{P}_t(X,n) = SMA_t(P(X,n),3)\)
Finally, we denote the Even Better Sinewave Indicator as \(EBSWI_t(X,n)\), and we compute it as follows.
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\(\displaystyle{EBSWI_t(X,n) = \frac{\overline{A}_t(X,n)}{\sqrt{\overline{P}_t(X,n)}}}\)
If \(\overline{P}_t(X,n) = 0\), then \(EBSWI_t(X,n) = 0\). 

Inputs

• Input Data
• Length

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/9/registerstep1.html


◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Extend Bar Gap 
Until Future Intersection

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Extend Bar Gap Until Future Intersection
A bar gap occurs whenever two consecutive bars do not overlap. If a bar gap occurs such that the next consecutive 
bar is above the previous bar, then a horizontal line is drawn from the High price of the previous bar to the right 
until it intersects another bar. If a bar gap occurs such that the next consecutive bar is below the previous bar, then 
a horizontal line is drawn from the Low price of the previous bar to the right until it intersects another bar.

Inputs

• Display Value Label: When this Input is set to Yes, each horizontal line is labeled with the price to which 
it corresponds.

• Name Label: When the user enters a text string for this Input, each horiztonal line is labeled with that 
string.

• Compare to Open to Close Range Only: When this Input is set to Yes, only the part of the bar from Open 
to Close is used for comparison to the next consecutive bar for determining overlap. 

This changes the prices at which the horizontal lines are drawn. If a bar gap occurs such that the next 
consecutive bar is above the previous bar, then a horizontal line is drawn from the maximum of the Open 
price and the Close price of the previous bar to the right until it intersects another bar. 

If a bar gap occurs such that the next consecutive bar is below the previous bar, then a horizontal line is 
drawn from the minimum of the Open price and the Close price of the previous bar to the right until it 
intersects another bar.

*Last modified Monday, 26th September, 2022.
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Extend Bar Value Until Future Intersection
This study will draw an extension line from the selected bar element, chosen through the Input Data Input, for 
each chart bar. This extension line stops when it intersects with a future price bar.

The results of the study are not placed into the standard study Subgraph but instead extension lines are added to the 
chart. These extension lines are programmatically accessible through ACSIL with the 
sc.GetStudyLineUntilFutureIntersection function. 

Otherwise, these extension lines are not outputted to Spreadsheets or displayed in the Chart Values windows. 

When using this study on an Intraday chart which has been set through the chart Session Times to display the full 
24 hours of data, in most cases the Open, High, Low, Close values will be intersected at the very next chart bar. So 
you will not see extension lines.

Inputs

• Input Data From Bar for Extension
• Display Value Label: Set this to Yes to display a value label on each extension line.
• Name Label: Set this to the text of the name label you want to display on each extension line.

*Last modified Monday, 26th September, 2022.
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• Using Studies (Opens a new page)

Extend Closes Until Future Intersection
A horizontal line is drawn from the Closing price of each bar to the right until it intersects another bar. This second 
bar will not necessarily be the next consecutive bar. 

Inputs

• Display Value Label: When this Input is set to Yes, each horizontal line is labeled with the Closing price 
to which it corresponds.

• Name Label: When the user enters a text string for this Input, each horizontal line is labeled with that 
string.

*Last modified Monday, 26th September, 2022.
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Fisher Center of Gravity Oscillator
This study calculates and displays a Fisher Center of Gravity Oscillator and Trigger Line for the data given by the 
Input Data Input. This study is an ACSIL implementation of the Indicator given in Figures 8.13 and 8.14 of the 
book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Center of Gravity Oscillator, \(CG^{(Stoch)}_t(X,n)\).

Next we denote the Fisher Center of Gravity Oscillator at Index \(t\) as \(CG^{(Fish)}_t(X,n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(CG^{(Fish)}
_t(X,n)\) as follows.

\(\displaystyle{CG^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 
1.98(CG^{(Stoch)}_t(X,n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CG^{(Stoch)}
_t(X,n) - 0.5)} \neq 0\) and \(1 - 1.98(CG^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CG^{(Fish)}_t(X,n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(CG^{(Fish)}
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_t(X,n)\) as follows.

\(\displaystyle{CG^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 
1.98(CG^{(Stoch)}_t(X,n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CG^{(Stoch)}
_t(X,n) - 0.5)} > 0\) and \(1 - 1.98(CG^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CG^{(Fish)}_t(X,n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FCG)}(X,n)\), and is computed as follows.

\(Trig_t^{(FCG)}(X,n) = CG^{(Fish)}_{t - 1}(X,n)\)
Inputs

• Input Data
• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Center_Of_Gravity_Oscillator.492.scss 

*Last modified Monday, 26th September, 2022.
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Fisher Cyber Cycle
This study calculates and displays a Fisher Cyber Cycle and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 8.11 and 8.12 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Cyber Cycle, \(CC^{(Stoch)}_t(X,n)\).
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Next we denote the Fisher Cyber Cycle at Index \(t\) as \(CC^{(Fish)}_t(X,n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(CC^{(Fish)}
_t(X,n)\) as follows.

\(\displaystyle{CC^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 
1.98(CC^{(Stoch)}_t(X,n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CC^{(Stoch)}
_t(X,n) - 0.5)} \neq 0\) and \(1 - 1.98(CC^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CC^{(Fish)}_t(X,n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(CC^{(Fish)}
_t(X,n)\) as follows.

\(\displaystyle{CC^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 
1.98(CC^{(Stoch)}_t(X,n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CC^{(Stoch)}
_t(X,n) - 0.5)} > 0\) and \(1 - 1.98(CC^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CC^{(Fish)}_t(X,n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FCC)}(X,n)\), and is computed as follows.

\(Trig_t^{(FCC)}(X,n) = CC^{(Fish)}_{t - 1}(X,n)\)
Inputs

• Input Data
• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Cyber_Cycle.489.scss 

*Last modified Monday, 26th September, 2022.
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Fisher Function
This study calculates and displays a Fisher Function and Trigger Line for the data given by the Input Data Input. 
This study is an ACSIL implementation of the Fisher functions described Chapter 8 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

Note: This study is not meant to be applied to Price Data. It is meant to be applied to an oscillator.

To apply the Fisher Function, take the following steps.

• Add the desired oscillator study to a chart.
• Add the Fisher Function study to a chart.
• Select the Fisher Function study in the Studies to Graph section of the Chart Studies window and click 

Settings.
• In the Study Settings window for the Fisher Function, go to Based On and select the oscillator.
• For the Input Value of the Input Data, select the Subgraph corresponding to the oscillator.
• In the Study Settings window, click OK.
• In the Chart Studies window, click OK.

We begin by computing the Stochastic Function for the oscillator, \(X^{(Stoch)}_t(n)\).

Next we denote the Fisher Function at Index \(t\) as \(X^{(Fish)}_t(n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(X^{(Fish)}_t(n)\) 
as follows.

\(\displaystyle{X^{(Fish)}_t(n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(X^{(Stoch)}
_t(n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(X^{(Stoch)}_t(n) - 
0.5)} \neq 0\) and \(1 - 1.98(X^{(Stoch)}_t(n) - 0.5) \neq 0\). Otherwise, \(X^{(Fish)}_t(n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(X^{(Fish)}_t(n)\) 
as follows.

\(\displaystyle{X^{(Fish)}_t(n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 
1.98(X^{(Stoch)}_t(n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(X^{(Stoch)}_t(n) - 
0.5)} > 0\) and \(1 - 1.98(X^{(Stoch)}_t(n) - 0.5) \neq 0\). Otherwise, \(X^{(Fish)}_t(n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FX)}(n)\), and is computed as follows.

\(Trig_t^{(FX)}(n) = X^{(Fish)}_{t - 1}(n)\)
Inputs

• Input Data
• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.

*Last modified Monday, 26th September, 2022.
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Fisher Relative Vigor Index 3
This study calculates and displays a Fisher Relative Vigor Index (RVI) and Trigger Line for the data given by the 
Price Data. The RVI used in this study is Relative Vigor Index 3. This study is an ACSIL implementation of the 
Indicator given in Figures 8.15 and 8.16 of the book Cybernetic Analysis for Stocks and Futures by John Ehlers.

We begin by computing the Stochastic Relative Vigor Index 3, \(RVI^{(Stoch)}_t(n)\).

Next we denote the Fisher Relative Vigor Index 3 at Index \(t\) as \(RVI^{(Fish)}_t(n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(RVI^{(Fish)}
_t(n)\) as follows.

\(\displaystyle{RVI^{(Fish)}_t(n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(RVI^{(Stoch)}_t(n) - 0.5)}{1 - 
1.98(RVI^{(Stoch)}_t(n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(RVI^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(RVI^{(Stoch)}
_t(n) - 0.5)} \neq 0\) and \(1 - 1.98(RVI^{(Stoch)}_t(n) - 0.5) \neq 0\). Otherwise, \(RVI^{(Fish)}_t(n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(RVI^{(Fish)}_t(n)
\) as follows.

\(\displaystyle{RVI^{(Fish)}_t(n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(RVI^{(Fish)}_t(n) - 0.5)}{1 - 
1.98(RVI^{(Fish)}_t(n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(RVI^{(Fish)}_t(n) - 0.5)}{1 - 1.98(RVI^{(Fish)}_t(n) - 
0.5)} > 0\) and \(1 - 1.98(RVI^{(Fish)}_t(n) - 0.5) \neq 0\). Otherwise, \(RVI^{(Fish)}_t(n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FRVI)}(X,n)\), and is computed as follows.

\(Trig_t^{(FRVI)}(X,n) = RVI^{(Fish)}_{t - 1}(n)\)
Inputs

• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Relative_Vigor_Index_3.495.scss 

*Last modified Monday, 26th September, 2022.
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Fisher Transform
[Using Studies] - [Link] - [Top]
This study calculates and displays a Fisher Transform of the data specified by the Price Input.

Let \(X\) be a random variable denoting the Price, and let \(X_t\) be the value of the Price at Index \(t\). Let the 
Input Period be denoted as \(n\). Prior to computing the Fisher Transform, we subject \(X\) to two transformations.

For the first transformation, we compute a new variable \(\xi\) (Greek letter xi) in terms of \(X\) and \(n\). Its value 
at Index \(t\) is denoted as \(\xi_t(X,n)\), and we compute it with the following recursion relation.

For \(t = 0\): \(\xi_0(X,n) = 0\)

For \(t > 0\): \(\xi_t(X,n) = \left\{\begin{matrix} 0.66\displaystyle{\left(\frac{X_t - \min_t(X,n)}{\max_t(X,n) - 
\min_t(X,n)} - 0.5\right)} + 0.67\xi_{t - 1}(x,n) & \max_t(X,n) - \min_t(X,n) \neq 0 \\ 0 & \max_t(X,n) - 
\min_t(X,n) = 0 \end{matrix}\right .\)

In the above formula, \(\min_t(X,n)\) and \(\max_t(X,n)\) are, respectively, the minimum and maximum values of 
the Price data over a moving window of Length \(n\) which terminates at Index \(t\). That is, \(\min_t(X,n) = \min\
{X_{t - n + 1},...,X_t\}\), and \(\max_t(X,n) = \max\{X_{t - n + 1},...,X_t\}\).

For the second transformation, we compute a new variable \(\xi^*\) (xi-star), in which we truncate the value of \
(\xi\) when necessary. Its value at Index \(t\) is denoted as \(\xi^*_t(X,n)\), and we compute it as follows.

\(\xi^*_t(X,n) = \displaystyle{\left\{\begin{matrix} -0.999 & \xi_t(X,n) < -0.99 \\ \xi_t(X,n) & -0.99 \leq \xi_t(X,n) 
\leq 0.99 \\ 0.999 & \xi_t(X,n) > 0.99 \end{matrix}\right .}\)
The Fisher Transform at Index \(t\) for the given Inputs is denoted as \(FT_t(X,n)\), and we compute it for \(t \geq 
0\) with the following recursion relation.

For \(t = 0\): \(FT_0(X,n) = 0\)
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For \(t > 0\): \(FT_t(X,n) = 0.5\displaystyle{\left(\ln\left(\frac{1 + \xi^*_t(X,n)}{1 - \xi^*_t(X,n)}\right) + FT_{t - 
1}(X,n)\right)}\)

This study also calculates and displays an Offset Fisher Transform, which is just the delayed function \(FT_{t - 
1}(X,n)\). The calculation of this function starts at \(t = 1\).

Inputs

• Price
• Period

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Transform.343.scss 

*Last modified Monday, 26th September, 2022.
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Force Index
This study calculates and displays the Force Index for the Price and Volume data.

Let \(C\) and \(V\) be random variables denoting the Closing Price and Volume, respectively, and let their 
respective values at Index \(t\) be denoted as \(C_t\) and \(V_t\). Then we denote the Force Index at Index \(t\) as \
(FI_t\), and we compute its value for \(t > 0\) as follows.

\(FI_t = V_t(C_t - C_{t - 1})\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 
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Force Index Average
This study calculates and displays an Exponential Moving Average of the Force Index.

Let \(FI\) be a random variable denoting the Force Index, and let the Input Moving Average Length be denoted 
as \(n\). Then we denote the Force Index Average at Index \(t\) for the given Input as \(\overline{FI}_t(n)\), and 
we compute it for \(t \geq n\) as follows.

\(\overline{FI}_t(n) = EMA_t(FI,n)\)
Inputs

• Moving Average Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Force_Index_Average.68.scss 

*Last modified Monday, 26th September, 2022.
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Forward Curve

This study displays up to five Forward Curves for a given futures contract.

Each Forward Curve is determined by taking the entered date of the forward curve, and then displaying the closing 
value on that date for each of the available contracts going forward in time the number of months specified.

The amount of data displayed is dependent on the number of contracts available for the underlying instrument. 
Therefore, entering a longer period of time, may not display any additional data.

This calculation does not take into account any other variables, such as holding or shipping costs.

The Forward Curve study is only valid for Historical charts. If a Forward Curve study is applied to an Intraday 
chart, then the chart will be changed to an Historical chart and will remain an Historical chart after the removal of 
the Forward Curve.

Most other studies will not display correctly when the Forward Curve is being displayed. This is due to the 
Forward Curve data not being associated with specific dates and times, but with contract months and years. 
Therefore, it is recommended that you display the Forward Curve by itself.

Inputs

• Number of Months Forward to Load: This sets the number of months forward in time for the display of 
the Forward Curve. This is set to be the number of months forward from the most recent date defined by 
the Days Back for Forward Curve settings.

• Days Back for Forward Curve 1-5: This sets the date that the Forward Curve will be calculated to. It is 
set by the number of days back from the current day. This allows for the Forward Curve to update itself as 
time moves into a new day. For example, if this is set to a value of 3, and today is April 12, 2018, then the 
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curve is drawn for April 9, 2018. When today's date becomes April 13, 2018, then the curve will display for 
April 10, 2018. 

Setting this to a value of 0, removes the Forward Curve. 

The data for the Forward Curve ignores weekends, therefore the actual date of the curve may be a day or 
two forward of the expected date, if the original date falls on a weekend. 

• Display Date with Forward Curve: Setting this to Yes will display the date that each Forward Curve is 
associated with next to the curve itself. Setting this to No will not display the date of the Forward Curve.

*Last modified Monday, 26th September, 2022.
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Forward Projection Bars
This study will replicate the last \(n\) chart bars into the Forward Projection area of the chart, where \(n\) is 
determined by the Number of Bars to Project Forward Input.

Note: In order to see the projected bars, you may need to scroll forward on your mouse wheel.

Inputs

[Link] - [Top]
Number of Bars to Project Forward: This sets the number of bars that are replicated and projected into the 
Forward Projection area. The number of bars starts at the end of the chart and is counted backwards in time.

*Last modified Monday, 26th September, 2022.
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Freedom of Movement
This study calculates and displays a Freedom of Movement Indicator for the Price and Volume Data. It is 
frequently used in conjunction with the Relative Volume Standard Deviation study. Both studies were created by 
Melvin E. Dickover.

Let the Input Data, Length, and Number of Standard Deviations Inputs be denoted as \(X\), \(n\), and \
(N_{\sigma}\), respectively.

We denote the Percent Move at Index \(t\) as \(\%\Delta X_t\), and we compute it as follows.

\(\displaystyle{\%\Delta X_t = \frac{X_t - X_{t - 1}}{X_{t - 1}}, \space X_{t - 1} \neq 0}\)
We then normalize the Percent Move to have values between \(1\) and \(10\). We denote the Normalized Percent 
Move as \(\%\Delta X^{(N)}_t\), and we compute it as follows.

\(\displaystyle{\%\Delta X^{(N)}_t(n) = 1 + 9\cdot\frac{\%\Delta X_t - \min_t(\%\Delta X,n)}{\max_t(\%\Delta 
X,n) - \min_t(\%\Delta X,n)}}\)
For an explanation of the functions \(\max_t()\) and \(\min_t()\), refer to our descriptions of the Moving Maximum 
and Moving Minimum.

We then compute the Relative Volume Standard Deviation \(RV_t(n)\), and we normalize it to values between \(1\) 
and \(10\) just as we did with the Percent Move. The Normalized Relative Volume Standard Deviation is denoted 
as \(RV^{(N)}_t\), and we compute it as follows.

\(\displaystyle{RV^{(N)}_t(n) = 1 + 9\cdot\frac{RV_t(n) - \min_t(RV_t(n),n)}{\max_t(RV_t(n),n) - 
\min_t(RV_t(n),n)}}\)
Next we compute the ratio \(\frac{RV^{(N)}_t(n)}{\%\Delta X^{(N)}_t(n)}\), \(\left(\%\Delta X^{(N)}_t(n)\right) 
\neq 0\), as well as the Simple Moving Average and Standard Deviation of that ratio.

We denote the Freedom of Movement at Index \(t\) as \(FOM_t(X,n)\), and we compute it as follows.

\(\displaystyle{FOM_t(X,n) = \frac{\frac{RV^{(N)}_t(n)}{\%\Delta X^{(N)}_t(n)} - SMA_t\left(\frac{RV^{(N)}
(n)}{\%\Delta X^{(N)}_t(n)}, n\right)}{\sigma_t\left(\frac{RV^{(N)}(n)}{\%\Delta X^{(N)}_t(n)}, n\right)}, 
\space \left(\sigma_t\left(\frac{RV^{(N)}(n)}{\%\Delta X^{(N)}_t(n)}, n\right) \neq 0\right) }\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

By default, \(FOM_t(X,n)\) is displayed as a histogram. If \(FOM_t(X,n) > N_{\sigma}\), then the Primary Color 
(green by default) is used. Otherwise, the Secondary Color (red by default) is used.

Inputs

• Input Data
• Length
• Number of Standard Deviations: A custom Input that determines how the Subgraph is colored.
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• Moving Average Type

*Last modified Monday, 26th September, 2022.
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Full Contract Value
This study calculates and displays the Full Contract Value for the data specified by the Input Data Input. This 
study uses Manual Looping.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). We define two 
variables, the Tick Size \(s\) and the Currency Value Per Tick \(c\). The Full Contract Value at Index \(t\) is 
denoted as \(FCV_t(X,s,c)\), and it is calculated for every bar in the chart as follows.

\(FCV_t(X,s,c) = \frac{X_t}{s}\cdot\max\{s,c\}\)
The Draw Zeros Input determines whether zero values of the Subgraph of \(\frac{X_t}{s}\cdot\max\{s,c\}\) are 
drawn.

Inputs

• Input Data
• Draw Zeros: When this Input is set to Yes, then any of the visible Subgraph lines that contain zero values 

will be drawn at the zero level on the chart. This is for special purposes and normally this Input needs to be 
set to No.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Full_Contract_Value.406.scss 

*Last modified Monday, 26th September, 2022.
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Gann HiLo Activator
This study calculates and displays a Gann HiLo Activator (GHLA) of the Price Data. The GHLA is meant to be 
used in conjunction with the Gann Trend Oscillator and the Gann Swing Oscillator, as prescribed by Robert Krausz 
in his article The New Gann Swing Chartist, Stocks & Commodities V16:2 (pp 57-66).

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Input Length be denoted as \(n\).

We introduce a function \(HiLo_t(n)\) and compute it for \(t \geq n\) in terms of Simple Moving Averages as 
follows.

\(\displaystyle{HiLo_t(n) = \left\{ \begin{matrix} 1 & C_t > SMA_{t - 1}(H,n) \\ 0 & SMA_{t - 1}(L,n) \leq C_t 
\leq SMA_{t - 1}(H,n) \\ -1 & C_t < SMA_{t - 1}(L,n) \end{matrix}\right .}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

We denote the Gann HiLo Activator as \(GHLA_t(n)\), and we compute it as follows.

\(\displaystyle{GHLA_t(n) = \left\{ \begin{matrix} SMA_{t - 1}(L,n) & HiLo_t(n) = 1 \\ GHLA_{t - 1}(n) & 
HiLo_t(n) = 0 \\ SMA_{t - 1}(H,n) & HiLo_t(n) = -1 \end{matrix}\right .}\)
The Subgraph of the Gann HiLo Activator is colored as follows.

• \(HiLo_t(n) = 1 \Rightarrow\) Green
• \(HiLo_t(n) = -1 \Rightarrow\) Red
• \(HiLo_t(n) = 0 \Rightarrow\) Color at previous chart bar

Inputs

• Length
• Moving Average Type

*Last modified Monday, 26th September, 2022.
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Gann Swing Oscillator
This study calculates and displays the Gann Swing Oscillator (GSO) of the Price Data. The GSO is meant to be 
used in conjunction with the Gann HiLo Activator and the Gann Trend Oscillator, as prescribed by Robert Krausz 
in his article The New Gann Swing Chartist, Stocks & Commodities V16:2 (pp 57-66).

Let \(H_t\) and \(L_t\) be, respectively, the High Price and Low Price at Index \(t\).

Let \(H_t\) and \(L_t\) be, respectively, the High Price and Low Price at Index \(t\).

An Uptrend occurs at Index \(t\) if \(H_{t - 1} < H_t\) and \(L_{t - 1} < L_t\).

A Downtrend occurs at Index \(t\) if \(H_{t - 1} > H_t\) and \(L_{t - 1} > L_t\).

An Upswing occurs at Index \(t\) if \(H_{t - 1} > H_t\) and \(L_{t - 1} > L_t\) and \(H_t < H_{t + 1}\) and \(L_t < 
L_{t + 1}\). That is, an Upswing occurs at Index \(t\) if a Downtrend is immediately followed by an Uptrend at \
(t\).

A Downswing occurs at Index \(t\) if \(H_{t - 1} < H_t\) and \(L_{t - 1} < L_t\) and \(H_t > H_{t + 1}\) and \(L_t 
> L_{t + 1}\). That is, a Downswing occurs at Index \(t\) if an Uptrend is immediately followed by a Downtrend at 
\(t\).

We denote the value of the Gann Swing Oscillator at Index \(t\) as \(GSO_t\), and we compute it for \(t > 1\) as 
follows.

\(\displaystyle{GSO_t =\left\{ \begin{matrix} 1 & Upswing \space and \space H_{t + 1} > H_t \space and \space 
H_{t + 2} > H_{t + 1} \\ -1 & Downswing \space and \space L_{t + 1} < L_t \space and \space L_{t + 2} < L_{t + 
1} \\ GSO_{t - 1} & Otherwise \end{matrix}\right .}\)
Simply put, the value of GSO at Index \(t\) is 1 if an Upswing is immediately followed by two higher Highs, the 
value is -1 if a Downswing is immediately followed by two lower Lows, and if neither of these things occur then 
the previous value of the GSO is used.

Inputs

• This study has no inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Gann_Swing_Oscillator.478.scss 
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Gann Trend Oscillator
This study calculates and displays the Gann Trend Oscillator (GTO) of the Price Data. The GTO is meant to be 
used in conjunction with the Gann HiLo Activator and the Gann Swing Oscillator, as prescribed by Robert Krausz 
in his article The New Gann Swing Chartist, Stocks & Commodities V16:2 (pp 57-66).

Let \(H_t\) and \(L_t\) be, respectively, the High Price and Low Price at Index \(t\).

An Uptrend occurs at Index \(t\) if \(H_{t - 1} < H_t\) and \(L_{t - 1} < L_t\).

A Downtrend occurs at Index \(t\) if \(H_{t - 1} > H_t\) and \(L_{t - 1} > L_t\).

We denote the value of the Gann Trend Oscillator at Index \(t\) as \(GTO_t\), and we compute it for \(t > 0\) as 
follows.

\(\displaystyle{GTO_t =\left\{ \begin{matrix} 1 & Uptrend \\ -1 & Downtrend \\ 0 & No \space Trend 
\end{matrix}\right .}\)
Inputs

• This study has no inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Gann_Trend_Oscillator.477.scss 

*Last modified Monday, 26th September, 2022.
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Greatest Swing Value
This calculates and displays the indicators for the Greatest Swing Value, a concept developed by Larry Williams in 
his book Long-Term Secrets to Short-Term Trading.

Let Open, High, Low, and Close Prices at Index \(t\) be denoted as \(O_t\), \(H_t\), \(L_t\), and \(C_t\), 
respectively. We denote the Buy Swing and Sell Swing at Index \(t\) as \(BS_t\) and \(SS_t\), respectively, and we 
compute them for \(t \geq 0\) as follows.

\(\displaystyle{BS_t = \left\{ \begin{matrix} H_t - O_t & C_t < O_t \\ 0 & C_t \geq O_t \end{matrix}\right .}\) 

\(\displaystyle{SS_t = \left\{ \begin{matrix} O_t - L_t & C_t > O_t \\ 0 & C_t \leq O_t \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). We denote the averages of the Buy Swing and Sell Swing as \
(\overline{BS}_t(n)\) and \(\overline{SS}_t(n)\), respectively, and we compute them for \(t \geq n - 1\) in terms of 
a Simple Moving Average - Skip Zeros as follows.

\(\overline{BS}_t(n) = SZMA_t(BS,n)\) 
\(\overline{SS}_t(n) = SZMA_t(SS,n)\)
Let the Multiplier Input be denoted as \(v\). The two indicators of the Greatest Swing Value are the Buy Price 
and Sell Price, denoted respectively as \(B_t(n,v)\) and \(S_t(n,v)\). We compute them for \(t \geq n - 1\) as 
follows.

\(B_t(n,v) = O_t + v\cdot\overline{BS}_{t - 1}(n)\) 
\(S_t(n,v) = O_t - v\cdot\overline{SS}_{t - 1}(n)\)
It is the subgraphs of the Buy and Sell Prices that are displayed in this study.

Inputs

• Length
• Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Greatest_Swing_Value.437.scss 
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HL Volatility
This study calculates and displays a HL Volatility indicator for the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, and let \(H_t\), \(L_t\), 
and \(C_t\) be their respective values at Index \(t\). Let the Moving Average Length Input be denoted as \(n\). We 
begin by computing \(HLDiff_t(n)\), the difference between the Highest High and Lowest Low, as follows.

\(HLDiff_t(n) = \max_t(H,n) - \min_t(L,n)\)
We denote the HL Volatility as \(HLVol_t(n)\), and we compute it for \(t > 0\) in terms of Exponential Moving 
Averages as follows.

\(\displaystyle{HLVol_t(n) =\left\{ \begin{matrix} 100\cdot\frac{EMA_t(HLDiff(n),n)}{EMA_t(C,n)} & 
EMA_t(C,n) \neq 0 \\ 0 & EMA_t(C,n) = 0 \end{matrix}\right .}\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Averages in each of 
the above formulas could be replaced with Linear Regression Moving Averages, Simple Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

Inputs

• Moving Average Type
• Moving Average Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

HL_Volatility.443.scss 

*Last modified Monday, 26th September, 2022.
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HalfTrend
This study calculates and displays a HalfTrend study of the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Inputs Length, ATR Length, and 
Channel Deviation be denoted as \(n\), \(n_{ATR}\), and \(CD\), respectively.

We begin by defining the following functions.

• Highest High Price: \(\max_t(H,n)\) - See documentation for Moving Maximum
• Lowest Low Price: \(\min_t(L,n)\) - See documentation for Moving Minimum
• Simple Moving Average of High Price: \(SMA_t(H,n)\)
• Simple Moving Average of Low Price: \(SMA_t(L,n)\)
• Average True Range: \(ATR_t(n_{ATR})\)
• Next Trend: \(NextTrend_t(n) = NextTrend_{t - 1}(n)\)
• Trend: \(Trend_t(n) = Trend_{t - 1}(n)\)
• Min High Price: \(H^{(min)}_t(n) = H^{(min)}_{t - 1}(n)\)
• Max Low Price: \(L^{(max)}_t(n) = L^{(max)}_{t - 1}(n)\)
• Arrow Up: \(ArrowUp_t(n,n_{ATR}) = ArrowUp_{t - 1}(n,n_{ATR})\) 
• Arrow Down: \(ArrowDown_t(n,n_{ATR}) = ArrowDown_{t - 1}(n,n_{ATR})\) 

The Average True Range is computed using an Exponential Moving Average by default. This can be changed by 
appropriately setting the ATR Moving Average Type Input.

We make the following initializations at \(t = 0\).

• \(Trend_0(n) = 0\)
• \(NextTrend_0(n) = 0\)
• \(H^{(min)}_0(n) = H_0\)
• \(L^{(max)}_0(n) = L_0\)
• HalfTrend_0(n,n_{ATR},CD) = C_0

\(HalfTrend_t(n,n_{ATR},CD)\) is the main Subgraph in this study.

For \(t \geq 0\), we execute an elaborate series of calculations as follows.

• If \(NextTrend_t(n) = 1\):
◦ \(L^{(max)}_t(n) = \max\{\min_t(L,n), L^{(max)}_t(n)\}\)
◦ If \(SMA_t(H,n) < L^{(max)}_t(n)\) and \(C_t < L_{t - 1}\)

▪ \(Trend_t(n) = 1\)
▪ \(NextTrend_t(n) = 0\)
▪ \(H^{(min)}_t(n) = \max_t(H,n)\)

•
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• If \(NextTrend_t(n) = 0\):
◦ \(H^{(min)}_t(n) = \max\{\max_t(H,n), H^{(min)}_t(n)\}\)
◦ If \(SMA_t(L,n) > H^{(min)}_t(n)\) and \(C_t > H_{t - 1}\)

▪ \(Trend_t(n) = 0\)
▪ \(NextTrend_t(n) = 1\)
▪ \(L^{(max)}_t(n) = \min_t(L,n)\)

In the next block of calculations we introduce four new functions: Up, Down, ATR Channel High, and ATR 
Channel Low, denoted respectively as \(Up_t(n)\), \(Down_t(n)\), \(ATR^{(High)}_t(n, n_{ATR}, CD)\), and \
(ATR^{(Low)}_t(n, n_{ATR}, CD)\).

• If \(Trend_t(n) = 0\):
◦ If \(Trend_{t - 1} = 1\)

▪ \(Up_t(n) = Down_{t - 1}(n)\)
▪ \(ArrowUp_t(n,n_{ATR}) = Up_t(n) - \frac{1}{2}ATR_t(n_{ATR})\)

◦ If \(Trend_{t - 1} = 0\)
▪ \(Up_t(n) = \max\{L^{(max)}_t(n), Up_{t - 1}(n)\}\)

◦ \(ATR^{(High)}_t(n, n_{ATR}, CD) = Up_t(n) + \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ \(ATR^{(Low)}_t(n, n_{ATR}, CD) = Up_t(n) - \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ Down_t(n) = 0

•
• If \(Trend_t(n) = 1\):

◦ If \(Trend_{t - 1} = 0\)
▪ \(Down_t(n) = Up_{t - 1}(n)\)
▪ \(ArrowDown_t(n,n_{ATR}) = Down_t(n) + \frac{1}{2}ATR_t(n_{ATR})\)

◦ If \(Trend_{t - 1} = 1\)
▪ \(Down_t(n) = \min\{H^{(min)}_t(n), Down_{t - 1}(n)\}\)

◦ \(ATR^{(High)}_t(n, n_{ATR}, CD) = Down_t(n) + \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ \(ATR^{(Low)}_t(n, n_{ATR}, CD) = Down_t(n) - \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ Up_t(n) = 0

Finally, we compute the HalfTrend as follows.

\(\displaystyle{HT_t(n) = \left\{ \begin{matrix} Up_t(n) & Trend_t(n) = 0 \\ Down_t(n) & Trend_t(n) = 1 
\end{matrix}\right .}\)
The study displays a total of 5 Subgraphs: \(HT_t(n)\) (as a solid line), \(ATR^{(High)}_t(n, n_{ATR}, CD)\) and 
\(ATR^{(Low)}_t(n, n_{ATR}, CD)\) (as dashed lines), and \(ArrowUp_t(n,n_{ATR})\) and \
(ArrowDown_t(n,n_{ATR})\) (as arrows).

Inputs

• Length
• ATR Length
• ATR Moving Average Type
• Channel Deviation

*Last modified Monday, 26th September, 2022.
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Heikin-Ashi Smoothed
The Heikin-Ashi Smoothed study is based upon the standard Heikin-Ashi study with additional moving average 
calculations. We describe these calculations below.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Open, High, Low, and Close Prices, respectively, 
and let their respective values at Index \(t\) be \(O_t\), \(H_t\), \(L_t\), and \(C_t\). Let the Inputs Moving Average 
Period Type 1 and Moving Average Period Type 2 be denoted as \(n_1\) and \(n_2\), respectively.

We begin by smoothing the Price Data with Smoothed Moving Averages. We indicate the smoothed Price Data 
with a superscript \((S)\), and we compute them as follows.

\(O_t^{(S)}(n_1) = SMMA_t(O,n_1)\) 
\(H_t^{(S)}(n_1) = SMMA_t(H,n_1)\) 
\(L_t^{(S)}(n_1) = SMMA_t(L,n_1)\) 
\(C_t^{(S)}(n_1) = SMMA_t(C,n_1)\)
Note: Depending on the setting of the Input Moving Average Type 1, the Smoothed Moving Averages in the 
above formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Simple Moving Averages, Weighted Moving Averages, Wilders Moving Averages, or Simple Moving Averages - 
Skip Zeros.

Next we apply the Heikin-Ashi transformation to the smoothed Price Data. We denote the Heikin-Ashi smoothed 
Price Data with a superscript \((HAS)\), and we compute them as follows.

\(\displaystyle{O_t^{(HAS)}(n_1) = \left\{ \begin{matrix} O_0^{(S)}(n_1) & t = 0 \\ \frac{O_{t - 1}^{(HAS)}
(n_1) + C_{t - 1}^{(HAS)}(n_1)}{2} & t > 0 \end{matrix}\right .}\) 

\(\displaystyle{H_t^{(HAS)}(n_1) = \max\left\{H_t^{(S)}(n_1), O_t^{(HAS)}(n_1)\right\}}\) 

\(\displaystyle{L_t^{(HAS)}(n_1) = \min\left\{L_t^{(S)}(n_1), O_t^{(HAS)}(n_1)\right\}}\) 

\(\displaystyle{C_t^{(HAS)}(n_1) = \frac{O_t^{(S)}(n_1) + H_t^{(S)}(n_1) + L_t^{(S)}(n_1) + C_t^{(S)}(n_1)}
{4}}\)
Finally, we apply a second smoothing with Weighted Moving Averages. We denote the double-smoothed Heikin-
Ashi Price Data with a superscript \((HA2S)\), and we compute them as follows.

\(O_t^{(HA2S)}(n_1,n_2) = WMA_t\left(O_t^{(HAS)}(n_1),n_2\right)\) 
\(H_t^{(HA2S)}(n_1,n_2) = WMA_t\left(H_t^{(HAS)}(n_1),n_2\right)\) 
\(L_t^{(HA2S)}(n_1,n_2) = WMA_t\left(L_t^{(HAS)}(n_1),n_2\right)\) 
\(C_t^{(HA2S)}(n_1,n_2) = WMA_t\left(C_t^{(HAS)}(n_1),n_2\right)\)
The one exception to these formulas occurs when the Set Close to Current Price for Last Bar Input is set to Yes. 
In that case, for the last bar in the chart, we have \(C_t^{(HA2S)}(n_1,n_2) = C_t\).

Note: Depending on the setting of the Input Moving Average Type 2, the Weighted Moving Averages in the 
above formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Simple Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
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Moving Averages.

If you want to view the Heikin-Ashi Smoothed study as the main price graph and replace the existing chart bars, 
then open the Study Settings window for the Heikin-Ashi study and enable the Display As Main Price Graph 
option.

Inputs

• Moving Average Type 1
• Moving Average Period 1
• Moving Average Type 2
• Moving Average Period 2
• Set Close to Current Price for Last Bar: If this Input is set to Yes, the last/close price of the last Heikin-

Ashi bar is set to the current last trade price in the chart. Otherwise, the last/close price on the last Heikin-
Ashi bar is a calculated value and does not represent the true current last trade price.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. For simplicity, the test was 
conducted with both Moving Average Types set to Simple Moving Average. Save this Spreadsheet to the Data 
Files Folder. 

Open it through File >> Open Spreadsheet. 

Heikin-Ashi_Smoothed.314.scss 

*Last modified Monday, 26th September, 2022.
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Herrick Payoff Index
This study calculates and displays a Herrick Payoff Index for the Price Data. The Herrick Payoff Index helps to 
show the amount of money flowing into or out of a futures contract. This study uses Open Interest in its 
calculations. Therefore, the symbol of the chart must contain Open Interest. Only Historical Daily data charts 
provide Open Interest, not Intraday charts.

The best analysis will be achieved by using Open Interest data that includes the total Open Interest for all the 
contracts for the underlying market. Some data services will provide open interest data this way or use certain 
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symbols to provide total Open Interest for all contracts for the underlying market.

Let \(H\), \(L\), \(OI\), and \(V\) be random variables denoting the High Price, Low Price, Open Interest, and 
Volume respectively, and let \(H_t\), \(L_t\), \(OI_t\), and \(V_t\) be their respective values at Index \(t\). We 
define the High-Low Average Price \(\overline{P}_t^{(HL)}\) and Modified Open Interest \(OI_t^*\) as follows.

\(\displaystyle{\overline{P}_t^{(HL)} = \frac{H_t + L_t}{2}}\) 

\(\displaystyle{OI_t^* = \left\{ \begin{matrix} OI_t & OI_t > 0 \\ OI_{t - 1} & OI_t \leq 0 \end{matrix}\right .}\)
Let the Value of a .01 Move, Divisor, and Smoothing multiplier Inputs be denoted as \(v_1\), \(v_2\), and \
(v_3\), respectively. We define an intermediate function in the calculation of the Herrick Payoff Index. This 
intermediate function is denoted as \(HPI^*_t(v_1,v_2)\). The formula for this function depends on the setting of 
the Maximum or Minimum Open Interest: 1= maximum, 2= minimum Input.

If Maximum or Minimum Open Interest: 1= maximum, 2= minimum is set equal to \(1\), then we compute \
(HPI^*_t(v_1,v_2)\) for \(t > 0\) and \(\max\left\{OI^*_t,OI_{t - 1}\right\} > 0\) as follows.

\(\displaystyle{HPI^*_t(v_1,v_2) = \frac{v_1V_t\left(\overline{P}_t^{(HL)} - \overline{P}_{t - 1}^{(HL)}
\right)}{v_2}\cdot\frac{1 \pm 2 \left|OI^*_t - OI_{t - 1}\right|}{\max\left\{OI^*_t,OI_{t - 1}\right\}}}\)
Regarding the \(\pm\) sign in the above function, \(+\) is used when \(\overline{P}_t^{(HL)} > \overline{P}_{t - 
1}^{(HL)}\), and \(-\) is used when \(\overline{P}_t^{(HL)} \leq \overline{P}_{t - 1}^{(HL)}\).

We denote the Herrick Payoff Index at Index \(t\) for the given Inputs as \(HPI_t(v_1,v_2,v_3)\), and we compute 
it as follows.

For \(t \leq 1\):

\(\displaystyle{HPI_t(v_1,v_2,v_3) = \left\{ \begin{matrix} HPI^*_t(v_1,v_2) & \max\left\{OI^*_t,OI_{t - 
1}\right\} > 0 \\ HPI_{t - 1}(v_1,v_2,v_3) & \max\left\{OI^*_t,OI_{t - 1}\right\} \leq 0 \end{matrix}\right .}\)
For \(t > 0\):

\(\displaystyle{HPI_t(v_1,v_2,v_3) = \left\{ \begin{matrix} HPI_{t - 1}(v_1,v_2,v_3) + 
v_3\left(HPI^*_t(v_1,v_2) - HPI_{t - 1}(v_1,v_2,v_3)\right) & \max\left\{OI^*_t,OI_{t - 1}\right\} > 0 \\ HPI_{t - 
1}(v_1,v_2,v_3) & \max\left\{OI^*_t,OI_{t - 1}\right\} \leq 0 \end{matrix}\right .}\)
If Maximum or Minimum Open Interest: 1= maximum, 2= minimum is set equal to \(2\), then we compute \
(HPI^*_t(v_1,v_2)\) and \(HPI_t(v_1,v_2,v_3)\) in the same way, except that \(\max\left\{OI^*_t,OI_{t - 
1}\right\}\) is replaced with \(\min\left\{OI^*_t,OI_{t - 1}\right\}\).

Inputs

• Value of a .01 Move: This is the price value of a .01 price move.
• Smoothing multiplier: A larger value of this multiplier makes the Herrick Payoff Index less smooth, and 

using a smaller value makes the Herrick Payoff Index more smooth.
• Maximum or Minimum Open Interest: 1= maximum, 2= minimum: In the calculation of the Herrick 

Payoff Index, it is necessary to determine the maximum or minimum of the open interest at the current 
calculation index and the prior index. Set this Input to 1 to use the maximum or to 2 to use the minimum 
between the current open interest and the prior open interest. Formulas: max(CurrentOpenInterest, 
PriorOpenInterest), min(CurrentOpenInterest, PriorOpenInterest).

• Divisor: This divisor is used to scale up or down the Herrick Payoff Index.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Herrick_Payoff_Index.29.scss 
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High/Low for Time Period
The High/Low for Time Period and High/Low for Time Period - Extended studies will draw lines in the chart 
for each day at the Highest price and at the Lowest price for the time spanning the Start Time to End Time study 
Inputs.

With the High/Low for Time Period version of the study, the lines are only drawn from Start Time to End Time 
study Inputs. There is no consideration of the Session Times in Chart >> Chart Settings.

With the High/Low for Time Period - Extended version of the study, the lines will be drawn beginning at the 
Start Time study Input and go to the specified Stop Time Input. And then they extend without changing until the 
Line Stop Time Input. The Stop Time Input can be later than Start Time in which case it is considered within the 
same trading day. Or Stop Time can be earlier than Start Time, in which case it is considered in the next trading 
day.

This study is typically used to draw the Opening Range across the day in the chart or to draw the overnight session 
High and Low on the Day session.

If you need to draw lines on an Intraday chart for the current day that represent the highest High and the lowest 
Low for the day, then you will want to use the Daily OHLC study and set the Reference Days Back Input with 
that study to 0.

High/Low Accuracy

[Link] - [Top]
The Start Time and End Time Inputs can specify times which are within the times of a chart bar, but the actual 
High and Low used will be based upon the visible bars. 

For example, if the chart bars are of a 1 Hour timeframe and you have specified a Start Time and End Time that 
spans 15 minutes only, then because this amount of time is within a 1 Hour chart bar, the lines will be based upon 
the High and the Low of the 1 Hour bar that contains the specified 15 minutes.

Related to the above, when using Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price 
Change, Point and Figure Bars, those chart bars which contain the specified time range (Start Time and End 
Time), even if only partially, are going to be used in the calculation. The actual High and Low of the bars will be 
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used. This is something to keep in mind because the result will not be exactly as you expect. 

If the displayed chart bars, do not begin and end exactly at the specified Start Time and End Time Inputs, then 
what you need to do is open an Intraday chart, set to a time period of typically 1 Minute per bar and use that for the 
High/Low for Time Period study. You can then use the Study/Price Overlay Study to overlay the High/Low for 
Time Period on the destination chart which has chart bars based upon any timeframe that you require. 

Inputs

[Link] - [Top]
• Start Time: This is the start time that you want to determine the High and Low prices from. This can be 

later than the End Time. If it is later than the End Time, then it is considered in the prior day. The Start 
Time must be within the time range of the Session Times, otherwise no lines may be displayed.

• End Time: This is the end time that you want to determine the High and Low prices to. This can be earlier 
than the Start Time and in which case it will be in the prior day. The High/Low bar values at this specific 
time are included.

• Input Data High: This can be changed from the default and set to the particular Study Subgraph to use as 
the High when this study is based on another study. For further information, refer to Input Data.

• Input Data Low: This can be changed from the default and set to the particular Study Subgraph to use as 
the Low when this study is based on another study. For further information, refer to Input Data.

• Display High and Low Incrementally: When this Input is set to Yes, then the High and Low at each bar 
represent the highest high and lowest low that have occurred from the Start Time up until and including that 
bar. Rather than there being a consistent highest high and lowest low spanning all the bars from the Start 
Time to the End Time.

• Number of Days to Calculate: The default for this input is 10000 and means that the High/Low for Time 
Period Subgraph lines will be calculated and displayed for up to 10000 days from the last date in the chart. 
Reduce this number to what you require if you just want to calculate and display the lines on a fewer 
number of days.

• Line Stop Time: This Input only applies to the High/Low for Time Period - Extended study. This 
specifies the time the High/Low lines stop at in the chart.

Using the High/Low For Time Period Study on Another Study

[Link] - [Top]
It is supported to base the High/Low For Time Period study on another study in order to determine the Highest 
and Lowest values for a specific period of time for the other study it is based on. 

To accomplish this, set the Based on setting in the Study Settings window to the other study that you want to base 
the study on. After basing the study High/Low For Time Period on the other study, it is necessary to set the Input 
Data High and the Input Data Low Inputs correctly according to the study it is based on.

Also, set the Chart Region setting to the same chart region that contains the study you are basing the High/Low 
For Time Period study on.

Using the Study on Chart Bars That Contain Start/End Times In Between Bars

[Link] - [Top]
In order for the High/Low For Time Period study to be 100% accurate, it is necessary that the Start Time and the 
End Time Inputs with this study are times which match exactly the beginning and ending times of the chart bars 
that contain those times since the bar Highs and Lows are used and not values between those.

In order to display the High/Low bars on a chart that does not have the bars matching the Start Time and End 
Time of the bars in the chart (i.e. displaying the bars from a higher timeframe chart to a lower timeframe chart), 
then it is necessary to put this study on a chart that has the correct times and then use the Study/Price Overlay 
study to display the bars on the a different chart.

To accomplish this, follow these guidelines:
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1. Duplicate the chart that contains the symbol for which the High/Low bars study is to be displayed. This 
means that two charts are now available with the same symbol.

2. Add the High/Low for Time Period - Extended study to one of the charts and set the Inputs as desired.
3. On the chart with the High/Low study, change the Session Start Time, Session End Time, Bar Period 

Type and Bar Period Type Setting on the Chart >> Chart Settings page are set to values that will ensure 
that the bars of the chart will match to the entered Start Time and End Time of the High/Low study. 

For example, if the Start Time and End Time Inputs for this study are set to 09:30:00 and 13:02:00 then 
the Session Start Time and Session End Time should be set to these values and the Bar Period Type 
should be Days-Min-Secs per Bar with settings of 0-2-0 in order to get 2 minute bars. 

4. On the other chart, add the Study/Price Overlay study and set the Study to Overlay Input to the chart and 
Study of the High/Low for Time Period. In order to display the High/Low bars on the Main Price Graph, 
be sure to set the Chart Region to 1.

Setting an Alert for New High or Low

[Link] - [Top]
This study can be used to produce a notification when there is a new High or new Low at the most recent bar. To 
accomplish this, follow these steps:

1. Add the High/Low for Time Period or High/Low for Time Period - Extended study to the chart. For 
more information on how to add a study to a chart, refer to Adding/Modifying Chart Studies.

2. Set the Input settings as needed for this study. The Input for Display High and Low Incrementally must 
be set to Yes in order to make the alert function.

3. Select the Alerts tab on the Study Settings window and enter the following formula: 
=OR(SG1[0] > SG1[-1], SG2[0] < SG2[-1]) 

4. Ensure that the Enabled button is selected on the Alerts tab.
5. In order to reset the Alert condition after it has been triggered by a new High or Low and will therefore 

alert on the next new High or Low, enable the Reset Alert Condition on New Bar option.
6. In order to only be alerted once per bar, enable the option Alert Once per Bar.
7. Select OK to close the Study Settings window.
8. Select OK to close the Chart Studies Window (if necessary) and have the chart display the study.

*Last modified Monday, 26th September, 2022.
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The High/Low for Time Period and High/Low for Time Period - Extended studies will draw lines in the chart 
for each day at the Highest price and at the Lowest price for the time spanning the Start Time to End Time study 
Inputs.

With the High/Low for Time Period version of the study, the lines are only drawn from Start Time to End Time 
study Inputs. There is no consideration of the Session Times in Chart >> Chart Settings.

With the High/Low for Time Period - Extended version of the study, the lines will be drawn beginning at the 
Start Time study Input and go to the specified Stop Time Input. And then they extend without changing until the 
Line Stop Time Input. The Stop Time Input can be later than Start Time in which case it is considered within the 
same trading day. Or Stop Time can be earlier than Start Time, in which case it is considered in the next trading 
day.

This study is typically used to draw the Opening Range across the day in the chart or to draw the overnight session 
High and Low on the Day session.

If you need to draw lines on an Intraday chart for the current day that represent the highest High and the lowest 
Low for the day, then you will want to use the Daily OHLC study and set the Reference Days Back Input with 
that study to 0.

High/Low Accuracy

[Link] - [Top]
The Start Time and End Time Inputs can specify times which are within the times of a chart bar, but the actual 
High and Low used will be based upon the visible bars. 

For example, if the chart bars are of a 1 Hour timeframe and you have specified a Start Time and End Time that 
spans 15 minutes only, then because this amount of time is within a 1 Hour chart bar, the lines will be based upon 
the High and the Low of the 1 Hour bar that contains the specified 15 minutes.

Related to the above, when using Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price 
Change, Point and Figure Bars, those chart bars which contain the specified time range (Start Time and End 
Time), even if only partially, are going to be used in the calculation. The actual High and Low of the bars will be 
used. This is something to keep in mind because the result will not be exactly as you expect. 

If the displayed chart bars, do not begin and end exactly at the specified Start Time and End Time Inputs, then 
what you need to do is open an Intraday chart, set to a time period of typically 1 Minute per bar and use that for the 
High/Low for Time Period study. You can then use the Study/Price Overlay Study to overlay the High/Low for 
Time Period on the destination chart which has chart bars based upon any timeframe that you require. 

Inputs

[Link] - [Top]
• Start Time: This is the start time that you want to determine the High and Low prices from. This can be 

later than the End Time. If it is later than the End Time, then it is considered in the prior day. The Start 
Time must be within the time range of the Session Times, otherwise no lines may be displayed.

• End Time: This is the end time that you want to determine the High and Low prices to. This can be earlier 
than the Start Time and in which case it will be in the prior day. The High/Low bar values at this specific 
time are included.

• Input Data High: This can be changed from the default and set to the particular Study Subgraph to use as 
the High when this study is based on another study. For further information, refer to Input Data.

• Input Data Low: This can be changed from the default and set to the particular Study Subgraph to use as 
the Low when this study is based on another study. For further information, refer to Input Data.

• Display High and Low Incrementally: When this Input is set to Yes, then the High and Low at each bar 
represent the highest high and lowest low that have occurred from the Start Time up until and including that 
bar. Rather than there being a consistent highest high and lowest low spanning all the bars from the Start 
Time to the End Time.
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• Number of Days to Calculate: The default for this input is 10000 and means that the High/Low for Time 
Period Subgraph lines will be calculated and displayed for up to 10000 days from the last date in the chart. 
Reduce this number to what you require if you just want to calculate and display the lines on a fewer 
number of days.

• Line Stop Time: This Input only applies to the High/Low for Time Period - Extended study. This 
specifies the time the High/Low lines stop at in the chart.

Using the High/Low For Time Period Study on Another Study

[Link] - [Top]
It is supported to base the High/Low For Time Period study on another study in order to determine the Highest 
and Lowest values for a specific period of time for the other study it is based on. 

To accomplish this, set the Based on setting in the Study Settings window to the other study that you want to base 
the study on. After basing the study High/Low For Time Period on the other study, it is necessary to set the Input 
Data High and the Input Data Low Inputs correctly according to the study it is based on.

Also, set the Chart Region setting to the same chart region that contains the study you are basing the High/Low 
For Time Period study on.

Using the Study on Chart Bars That Contain Start/End Times In Between Bars

[Link] - [Top]
In order for the High/Low For Time Period study to be 100% accurate, it is necessary that the Start Time and the 
End Time Inputs with this study are times which match exactly the beginning and ending times of the chart bars 
that contain those times since the bar Highs and Lows are used and not values between those.

In order to display the High/Low bars on a chart that does not have the bars matching the Start Time and End 
Time of the bars in the chart (i.e. displaying the bars from a higher timeframe chart to a lower timeframe chart), 
then it is necessary to put this study on a chart that has the correct times and then use the Study/Price Overlay 
study to display the bars on the a different chart.

To accomplish this, follow these guidelines:

1. Duplicate the chart that contains the symbol for which the High/Low bars study is to be displayed. This 
means that two charts are now available with the same symbol.

2. Add the High/Low for Time Period - Extended study to one of the charts and set the Inputs as desired.
3. On the chart with the High/Low study, change the Session Start Time, Session End Time, Bar Period 

Type and Bar Period Type Setting on the Chart >> Chart Settings page are set to values that will ensure 
that the bars of the chart will match to the entered Start Time and End Time of the High/Low study. 

For example, if the Start Time and End Time Inputs for this study are set to 09:30:00 and 13:02:00 then 
the Session Start Time and Session End Time should be set to these values and the Bar Period Type 
should be Days-Min-Secs per Bar with settings of 0-2-0 in order to get 2 minute bars. 

4. On the other chart, add the Study/Price Overlay study and set the Study to Overlay Input to the chart and 
Study of the High/Low for Time Period. In order to display the High/Low bars on the Main Price Graph, 
be sure to set the Chart Region to 1.

Setting an Alert for New High or Low

[Link] - [Top]
This study can be used to produce a notification when there is a new High or new Low at the most recent bar. To 
accomplish this, follow these steps:

1. Add the High/Low for Time Period or High/Low for Time Period - Extended study to the chart. For 
more information on how to add a study to a chart, refer to Adding/Modifying Chart Studies.

2. Set the Input settings as needed for this study. The Input for Display High and Low Incrementally must 
be set to Yes in order to make the alert function.

3. Select the Alerts tab on the Study Settings window and enter the following formula: 
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=OR(SG1[0] > SG1[-1], SG2[0] < SG2[-1]) 

4. Ensure that the Enabled button is selected on the Alerts tab.
5. In order to reset the Alert condition after it has been triggered by a new High or Low and will therefore 

alert on the next new High or Low, enable the Reset Alert Condition on New Bar option.
6. In order to only be alerted once per bar, enable the option Alert Once per Bar.
7. Select OK to close the Study Settings window.
8. Select OK to close the Chart Studies Window (if necessary) and have the chart display the study.

*Last modified Monday, 26th September, 2022.
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Highest High/Lowest Low Over N Bars
This study calculates and displays the Highest High and Lowest Low over a number of bars specified by the 
Length Input.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Input Data High and Input Data Low 
Inputs, respectively, and let \(X^{(High)}_t\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). Let the 
Input Length be denoted as \(n\). Then we denote the Highest High and Lowest Low at Index \(t\) for the given 
Inputs as \(\max_t\left(X^{(High)},n\right)\) and \(\min_t\left(X^{(Low)},n\right)\), respectively, and we calculate 
them for \(t \geq n - 1\) as follows.

\(\max_t\left(X^{(High)},n\right) = \max\left\{X^{(High)}_{t - n + 1},...,X^{(High)}_t\right\}\) 

\(\min_t\left(X^{(Low)},n\right) = \min\left\{X^{(Low)}_{t - n + 1},...,X^{(Low)}_t\right\}\)
This study is related to the Donchian Channel study. One notable difference between the two studies is that the 
Donchian Channel study is displaced forward by one bar by default. This study can also be displaced by one or 
more bars by using the Displacement setting on the Subgraphs tab in the Study Settings window for the study.

It is possible to calculate the difference between the Highest High and the Lowest Low study Subgraph values. To 
do this add the Study Subgraphs Difference study to the chart and set it to reference the Highest High and Lowest 
Low Subgraphs in the Highest High/Lowest Low Over N Bars study.

This study can also be based on another study to determine its highest high and lowest low over the specified 
number of bars by using the Based On setting. If you want the highest high and lowest low calculation to be based 
only on a single Study Subgraph of the study that this is based on, then set the Input Data High and Input Data 
Low to refer to the same Subgraph. 
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Inputs

• Length
• Input Data High
• Input Data Low

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Highest_High_Lowest_Low_Over_N_Bars.54.scss 

*Last modified Monday, 26th September, 2022.
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Historical Volatility Ratio
This study calculates and displays the Historical Volatility Ratio of the Close Prices.

Let \(C\) be a random variable denoting the Close Price, and let \(C_t\) be the value of the Close Price at Index \
(t\). Then we compute the Logarithmic Return (which is defined in the Volatility - Historical study) of \(C\) for \(t 
> 0\) as follows.

\(\displaystyle{LR_t(C) = \ln\left(\frac{C_t}{C_{t-1}}\right)}\)
Let the Inputs Short Length and Long Length be denoted as \(n_S\) and \(n_L\), respectively, and let \(LR\) be a 
random variable denoting the Logarithmic Return for \(C\). The Standard Deviations of \(LR\) with Lengths \
(n_S\) and \(n_L\) at Index \(t\) are denoted as \(\sigma_t\left(LR,n_S\right)\) and \(\sigma_t\left(LR,n_L\right)\), 
respectively. \(\sigma_t\left(LR,n_S\right)\) is calculated for \(t \geq n_S\), and \(\sigma_t\left(LR,n_L\right)\) is 
computed for \(t \geq n_L\).

The Historical Volatility Ratio at Index \(t\) for the Closing Prices and the given Lengths is denoted as \
(HVR_t\left(n_S,n_L\right)\), and we compute it in terms of these Standard Deviations for \(t \geq n_L\) as 
follows.

\(\displaystyle{HVR_t\left(n_S,n_L\right) = \frac{\sigma_t\left(LR,n_S\right)}{\sigma_t\left(LR,n_L\right)}}\)
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Inputs

• Short Length
• Long Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Historical_Volatility_Ratio.96.scss 

*Last modified Monday, 26th September, 2022.
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Horizontal Line at Time
The Horizontal Line at Time study will draw a horizontal line starting from the Start Time Input at the level of 
that chart bar specified with the Input Data Input, all the way up until the bar that the next occurrence of the time 
is encountered, or the Stop Time if used.

At that new encountered time, the level will change to the Input Data value on the new bar.

By default, the Time (both Start and Stop) is considered to be found at a bar when that bar contains the Time, or if 
that bar is greater than the Time and the prior bar is less than the Time. The Inputs for Use Allowed Range for 
Match in Minutes and Allowed Range for Match in Minutes can be used to modify this behavior.

Inputs

• Input Data
• Start Time: This Input sets the starting time in an Intraday chart to begin drawing the horizontal line from. 

It needs to be understood that you cannot specify a time that exists within a chart bar and expect the value 
at that time within the chart bar to be used. Only the Open, High, Low, Close values of the chart bar that 
contain the Start Time can be referenced. It is also possible to reference another study by using the Based 
On setting. But accessing data within a chart bar at a particular time is not possible. Instead you must use a 
lower timeframe per bar chart to do this. 
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• Use Stop Time: When this Input is set to Yes, then the horizontal line will be stopped at the Stop Time 
Input.

• Stop Time: This Input only applies when Use Stop Time is set to Yes. In this case, this Input specifies the 
time to stop the horizontal line at within the trading day. 

It needs to be understood that you cannot specify a Stop Time that exists within a chart bar. The Stop Time 
must be a chart bar different than the Start Time.

• Limit Horizontal Line From Time To 1 Day: When this Input is set to Yes, the default, then the 
horizontal line from the time specified by the Start Time Input will not extend more than 24 hours. 
Therefore, if the next encountered Start Time is further forward than 24 hours, the horizontal line will stop 
at 24 hours forward. When this input is set to No, the horizontal line will continue forward until the next 
occurrence of the Start Time is encountered in the next available date.

• Ignore Weekends: When this input is set to Yes, then weekend chart bars are ignored both when 
determining the start time of the line and the stop time of a line. A weekend is considered Saturday and 
Sunday and is based on what is called the Trading Day Date of a bar. This considers the Session Times of 
the chart. If the Session Times are reversed, then Sunday evening trading would be considered Monday and 
not ignored. For further details, refer to Starting Trading Day in Prior Day.

• Add Extension Lines Until Future Intersection: When this Input is set to Yes, then an extension line is 
added from the start of the horizontal line until a future bar is intersected. Otherwise, no extension line is 
drawn. The Color, Line Style, and Width are controlled by the Extension Lines subgraph settings

• Use Allowed Range for Match in Minutes: When this Input is set to Yes, then the value defined in 
Allowed Range for Match in Minutes is used to create a range of time around the given Start or Stop time 
and then determines if a bar is within that range that then can be used for the Start or Stop time. Otherwise, 
if this Input is set to No then a bar is determined to be the Start Time or Stop Time if the prior bar is before 
the Start Time or Stop Time and the current bar contains or is later than the Start Time or Stop Time.

• Allowed Range for Match in Minutes: This sets the range of time, in minutes, that is used when the Input 
Use Allowed Range for Match in Minutes is set to Yes. Otherwise, this Input is not used.

*Last modified Monday, 26th September, 2022.
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Horizontal Lines
The Horizontal Line study is used for drawing one or more horizontal lines on other studies and on the main price 
graph.

The lines can be drawn in any region on the chart by setting the Settings >> Settings and Inputs >> Chart 
Region setting in the Study Settings window to the Chart Region you want to display the lines in.
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The Horizontal Lines study can be added as many times as you require to a chart.

The Horizontal Lines study supports drawing up to 40 horizontal lines. The value of each of the lines is set 
through the corresponding Line [N] Value: Input. 

The visibility of a horizontal line is controlled through the Subgraphs >> [select Subgraph] >> Draw Style 
setting in the Study Settings window, for each horizontal line Subgraph. To display a horizontal line, set the 
corresponding Subgraph to a visible Draw Style. To not display a particular horizontal line, set its Draw Style to 
Ignore. For more information refer to the Draw Style documentation.

Name and Value Labels can be enabled for each Horizontal Line. A custom Short Name can be assigned to the 
Name Label as well. 

Filling the Area between Two Horizontal Lines

If you want to use the Horizontal Lines study draw a rectangular filled region between two levels on a chart, then 
follow these general instructions:

1. On the Settings and Inputs tab of the Study Settings window for the study, set the Chart Region setting to 
1.

2. Enable the Draw Study underneath Main Price Graph option.
3. Set the Line 1 Value Input to the top value of the rectangular region.
4. Set the Line 2 Value Input to the bottom value of the rectangular region.
5. On the Subgraphs tab of the Study Settings window for the study, set the Draw Style for the Line 1 

Subgraph to Fill Rectangle Top.
6. Set the Draw Style for the Line 2 Subgraph to Fill Rectangle Bottom.
7. Set the Draw Style for all other Subgraphs to Ignore.
8. Change any other Subgraphs settings as required. For the color settings it is recommended to use a color 

similar to the background of the chart.
Inputs

• Line [N] Value: The level to draw a horizontal line at within the Chart Region the study is set to display in.
• Set All Subgraph Display Settings to Be Same as First: When this Input is set to Yes, then the Draw 

Style, Primary Color, Line Style, Line Width and Name and Value Labels for the first Subgraph are also 
applied to the remaining Subgraphs. Use this with caution because it will change the the Draw Style for all 
of the other Horizontal Line Subgraphs from Ignore to a visible style. So it should only be used if you want 
to have all Subgraphs be visible. 

*Last modified Monday, 26th September, 2022.
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Hurst Bands
This study calculates and displays Hurst Bands for the data specified by the Input Data Input. This indicator was 
developed by Jim Hurst.

Let \(X\) be a random variable denoting the Input Data, and let the Inputs Moving Average Length, Inner Band 
Multiplier, Outer Band Multiplier, and Extreme Band Multiplier be denoted as \(n\), \(v_I\), \(v_O\), and \
(v_E\), respectively. We denote the Displaced Price at Index \(t\) as \(X^{(D)}_t(X,n)\), and we compute it as 
follows.

\(\displaystyle{X^{(D)}_t(X,n) = X_{t - \left\lfloor\frac{n}{2}\right\rfloor - 1}}\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

There are six Hurst Bands: two Inner Bands, two Outer Bands, and two Extreme Bands. These are computed in 
terms of a Simple Moving Average of the Displaced Price for \(t \geq n + \left\lfloor\frac{n}{2}\right\rfloor\) as 
follows.

Top and Bottom Inner Hurst Bands:

\(\displaystyle{TIB^{(H)}(X,n,v_I) = SMA_t\left(X^{(D)}(X,n),n\right) + \frac{v_I}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\) 
\(\displaystyle{BIB^{(H)}(X,n,v_I) = SMA_t\left(X^{(D)}(X,n),n\right) - \frac{v_I}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\)
Top and Bottom Outer Hurst Bands:

\(\displaystyle{TOB^{(H)}(X,n,v_O) = SMA_t\left(X^{(D)}(X,n),n\right) + \frac{v_O}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\) 
\(\displaystyle{BOB^{(H)}(X,n,v_O) = SMA_t\left(X^{(D)}(X,n),n\right) - \frac{v_O}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\)
Top and Bottom Extreme Hurst Bands:

\(\displaystyle{TEB^{(H)}(X,n,v_E) = SMA_t\left(X^{(D)}(X,n),n\right) + \frac{v_E}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\) 
\(\displaystyle{BEB^{(H)}(X,n,v_E) = SMA_t\left(X^{(D)}(X,n),n\right) - \frac{v_E}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\)
In addition to these six bands, the moving average \(SMA_t\left(X^{(D)}(X,n),n\right)\) is also displayed.

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

Note: The default settings for the Band Multipliers are \(v_E = 0.05\), \(v_O = 0.025\), and \(v_I = 0.0125\), which 
are ideal for Intraday charts with time scales up to about 10 minutes. As the time scale increases, the values of 
these multipliers must be manually increased for best results. For Daily charts, the recommended settings are \(v_E 
= 4.2\), \(v_O = 2.6\), and \(v_E = 1.6\). The spreadsheet test for this study was done on a Daily chart with these 
settings.

Inputs

• Input Data
• Moving Average Length
• Moving Average Type
• Inner Band Multiplier
• Outer Band Multiplier
• Extreme Band Multiplier
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Hurst_Bands.446.scss 

*Last modified Monday, 26th September, 2022.
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Hurst Exponent
This study calculates and displays an estimate of the Hurst Exponent for the data specified by the Input Data 
Input. There are many algorithms for estimating the Hurst Exponent. For instance, when the Hurst Exponent is 
estimated using the R package pracma, five different estimates are returned. This study uses the Rescaled Range 
Analysis described in the Wikipedia article Hurst Exponent, modified to accomodate a moving window of fixed 
Length. The partial time series over which the Rescaled Ranges are averaged are determined according to the 
method on the web page Estimating the Hurst Exponent.

The Input Length is denoted as \(n\), and its values are restricted to \(32\), \(64\), and \(128\). The data in the 
moving window are divided into subsets of size \(N = 8,16,32\) for \(n = 32\), \(N = 8,16,32,64\) for \(n = 64\), and 
\(N = 8,16,32,64,128\) for \(n = 128\). We denote the five possible values of \(N\) as \(N_1 = 8\), \(N_2 = 16\), \
(N_3 = 32\), \(N_4 = 64\), and \(N_5 = 128\). 

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). We outline the method of computation for the Hurst Exponent at Index \(t\) in the following list. For each 
calculation, \(k\) is the number of the subset under consideration. The values of \(k\) are \(k = 1, ..., \frac{n}{N}\).

1. Calculate the Mean of each subset, as follows. 

\(\displaystyle{\overline{X}_{k,t}(n,N) = \frac{1}{N}\sum_{i=t-n+(k-1)N+1}^{t-n+kN}X_i}\) 
2. Calculate the Mean-Adjusted time series \(Y_{i,k,t}\) for each subset, as follows. 

\(Y_{i,k,t}(X,n,N) = X_{t-n+(k-1)N+(i+1)} - \overline{X}_{k,t}(n,N)\) 

Here, \(i = 0\) to \(N - 1\). 
3. Calculate the Cumulative Variate time series \(Z_{i,k,t}\) for each subset, as follows. 
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\(\displaystyle{Z_{i,k,t} = \sum_{j = 0}^{N - 1}Y_{j,k,t}(X,n,N)}\) 

Here, \(i = 0\) to \(N - 1\). 
4. Calculate the Range \(R_{k,t}(X,n,N)\) of the Cumulative Variates for each subset, as follows. 

\(R_{k,t}(X,n,N) = \max\{Z_{0,k,t}(X,n,N),...,Z_{N-1,k,t}(X,n,N)\} - \min\{Z_{0,k,t}
(X,n,N),...,Z_{N-1,k,t}(X,n,N)\}\) 

5. Calculate the Standard Deviation \(S_{k,t}(X,n,N)\) of each subset, as follows. 

\(\displaystyle{S_{k,t}(X,n,N) = \sqrt{\frac{1}{N}\sum_{i = t - n + (k - 1)N + 1}^{t - n + kN}(X_i - 
\overline{X}_{k,t}(n,N))^2}}\) 

6. Calculate the Rescaled Range \(\mathcal{R}_{k,t}(X,n,N)\) of each subset, as follows. 

\(\displaystyle{\mathcal{R}_{k,t}(X,n,N) = \frac{R_{k,t}(X,n,N)}{S_{k,t}(X,n,N)}}\) 
7. Calculate the expected value (average) of the Rescaled Range for all subsets of size \(N\), as follows. 

\(\displaystyle{E[\mathcal{R}_{k,t}(X,n,N)] = \frac{N}{n}\sum_{k = 1}^{n/N}\mathcal{R}_{k,t}
(X,n,N)}\) 

We then have the following ordered pairs \(N_i,(E[\mathcal{R}_{k,t}(X,n,N)])_i)\)
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20. Calculate the natural logarithm of each \(N_i\) and each \((E[\mathcal{R}_{k,t}(X,n,N)])_i\) for \(i = 
1,...,\nu_n\), where \(\nu_n\) is the Length of the upcoming regression calculation in Step 9. \(\nu_n\) is 
connected to the Length Input \(n\). Explicitly, \(\nu_{32} = 3\), \(\nu_{64} = 4\), and \(\nu_{128} = 5\).

21. Calculate the slope of the least squares regression line of \(\ln(N)\) vs \(\ln(E[\mathcal{R}_{k,t}(X,n,N)])\) 
of each subset, as follows. This is the Hurst Exponent, denoted as \(H_t(X,n)\). It is given explicitly by the 
following formula. 

\(\displaystyle{H_t(X,n) = \frac{\nu_n\cdot\sum_{i=1}^{\nu_n}(\ln(N_i)\cdot\ln((E[\mathcal{R}_{k,t}
(X,n,N)])_i) - \left(\sum_{i=1}^{\nu_n}\ln(N_i)\right)\left(\sum_{i=1}^{\nu_n}\ln((E[\mathcal{R}_{k,t}
(X,n,N)])_i)\right)}{\nu_n\cdot\sum_{i=1}^{\nu_n}(\ln(N_i))^2 - \left(\sum_{i=1}^{\nu_n}\ln(N_i)
\right)^2}}\) 
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• Input Data
• Length
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Inertia
This study calculates and displays the Inertia study for the Price Data.

Let the Relative Vigor Index Length and Linear Regression Length Inputs be denoted as \(n_{RVI}\) and \
(n_{LR}\), respectively. 

We denote the Inertia of the Price Data at Index \(t\) for the given Inputs as \(Inertia^{(1)}_t(n_{RVI},(n_{LR})
\). It is a Moving Linear Regression of a Smoothed Relative Vigor Index 2, and we compute it for \(t \geq \max\
{(n_{RVI},(n_{LR})\}\) as follows.

\(Inertia^{(1)}_t(n_{RVI},n_{LR}) = MLR_t\left(\overline{RVI}^{(2)}(n_{RVI}),n_{LR}\right)\)
Inputs

• Relative Vigor Index Length
• Linear Regression Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inertia.285.scss 

*Last modified Monday, 26th September, 2022.
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Inertia 2
This study calculates and displays the Inertia 2 study for the Price Data.

Let \(C\) be a random variable denoting the Close Price, and let the Standard Deviation Length, Relative 
Volatility Index Length, and Linear Regression Length Inputs be denoted as \(n_\sigma\), \(n_{RVIX}\), and \
(n_{LR}\), respectively. We denote the Relative Volatility Index Up and Relative Volatility Index Down at Index \
(t\) as \(RVIX^{(U)}_t(n_\sigma)\) and \(RVIX^{(D)}_t(n_\sigma)\), respectively, and we compute them in terms 
of a Standard Deviation for \(t \geq \max\{n_\sigma, n_{RVIX}, n_{LR}\}\) as follows.

\(\displaystyle{RVIX^{(U)}_t(n_\sigma) = \left\{ \begin{matrix} \sigma_t(C,n_\sigma) & C_t > C_{t - 1} \\ 0 & 
C_t \leq C_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{RVIX^{(D)}_t(n_\sigma) = \left\{ \begin{matrix} 0 & C_t > C_{t - 1} \\ \sigma_t(C,n_\sigma) & 
C_t \leq C_{t - 1} \end{matrix}\right .}\)
Next we compute the Smoothed Relative Volatility Index Up and Smoothed Relative Volatility Index Down. The 
values of these at Index \(t\) are denoted as \(\overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX})\) and \
(\overline{RVIX}^{(D)}_t(n_\sigma,n_{RVIX})\), respectively. These both have the value \(0\) for \(t < \max\
{n_\sigma, n_{RVIX}, n_{LR}\}\). We compute them for \(t \geq \max\{n_\sigma, n_{RVIX}, n_{LR}\}\) as 
follows.

\(\displaystyle{\overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) = \frac{\overline{RVIX}^{(U)}_{t - 1}
(n_\sigma,n_{RVIX})\cdot(n_{RVIX} - 1) + RVIX^{(U)}_t(n_\sigma)}{n_{RVIX}}}\) 

\(\displaystyle{\overline{RVIX}^{(D)}_t(n_\sigma,n_{RVIX}) = \frac{\overline{RVIX}^{(D)}_{t - 1}
(n_\sigma,n_{RVIX})\cdot(n_{RVIX} - 1) + RVIX^{(D)}_t(n_\sigma)}{n_{RVIX}}}\)
We denote the Relative Volatility Index at Index \(t\) as \(RVIX_t(n_\sigma,n_{RVIX})\), and we compute it for \
(t \geq \max\{n_\sigma, n_{RVIX}, n_{LR}\}\) as follows.

\(\displaystyle{RVIX_t(n_\sigma,n_{RVIX}) = \left\{ \begin{matrix} 100\cdot\frac{\overline{RVIX}^{(U)}
_t(n_\sigma,n_{RVIX})}{\overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) + \overline{RVIX}^{(D)}
_t(n_\sigma,n_{RVIX})} & \overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) + \overline{RVIX}^{(D)}
_t(n_\sigma,n_{RVIX}) \neq 0 \\ 0 & \overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) + \overline{RVIX}^{(D)}
_t(n_\sigma,n_{RVIX}) = 0 \end{matrix}\right .}\)
Finally, we denote Inertia 2 at Index \(t\) as \(Inertia^{(2)}_t(n_\sigma,n_{RVIX},n_{LR})\). It is a Moving 
Linear Regression of the Relative Volatility Index, and we compute it for \(t \geq \max\
{n_\sigma,n_{RVIX},n_{LR}\}\) as follows.

\(Inertia^{(2)}_t(n_\sigma,n_{RVIX},n_{LR}) = MLR_t(RVIX(n_\sigma,n_{RVIX}),n_{LR})\)
Inputs

• Standard Deviation Length
• Relative Volatility Index Length
• Linear Regression Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inertia_2.288.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
The Initial Balance study calculates and displays lines on the chart calculated from the High to Low price range for 
the specified period of time set with the study Inputs.

For example, if the Initial Balance Type is set to Daily and the Start Time is set to 9:30:00 and the End Time is 
set to 9:59:59, then the price range for this time period is the Initial Balance.

This study supports up to 6 extension lines above and below the High and Low Initial Balance lines. The multiplier 
for these lines is set through the Extension Multiplier # study Inputs.

Alternatively, it is possible to use the High/Low for Time Period study to calculate and draw Initial Balance lines.

The time period specified by the Start Time and End Time study Inputs, that the Initial Balance is calculated from 
cannot be less than the timeframe of the chart bars. And the timeframe of the chart bars must be evenly divisible 
into the Initial Balance time period for the Initial Balance lines to be accurate.

For example, if the Initial Balance is set to be a time period of 10 minutes, it is not possible to calculate this from 
chart bars with a 30 minute timeframe per bar.

For example, the Initial Balance lines for a 10 minute period will not be completely accurate if the chart bars are 3 
minutes because 3 does not divide evenly into 10. The Initial Balance lines will also not be precise on chart bars 
which have a variable time period per bar like Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, 
Price Change, Point and Figure Bars. However, there is a solution to this and that is to overlay the Initial Balance 
lines using the Study/Price Overlay study from a chart with the appropriately set time period per bar.

Additionally, when using Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point 
and Figure Bars, the Initial Balance lines cannot be completely accurate and will not match with the Initial Balance 
lines on a chart which uses fixed time frame bars. 

Another consideration is that the time range you have set for the Initial Balance study can be incorrect. If you have 
specified the End Time as 10:30:00, then you will get an additional 5 minutes that will go into the calculation for 5 
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minute chart bars. The End Time Time should be entered as 10:29:59 instead. 

Inputs

[Link] - [Top]
• Initial Balance Type: This Input sets the overall timeframe of the Initial Balance calculations. The choices 

are Daily, Weekly, Weekly Include Sundays, Intraday. 

When this Input is set to Intraday, then the Initial Balance lines repeat by the time specified by the 
Intraday: Num Minutes Input setting, within the Start Time to End Time time range. 

When this Input is set to Weekly, then the starting day is the Monday of each week. When this Input is set 
to Weekly Include Sundays, then the starting day is the Sunday of each week. 

• Start Time: This Input specifies the starting time for the Initial Balance when the Input Start End Time 
Method is set to Use Start/End Time. 

If the time range between the Start Time and End Time is not included in a particular trading day on the 
chart, then there will not be any Initial Balance lines displayed for that trading day. The prior trading day 
will not be referenced in this case. The starting and ending of a trading day is defined by the Session Times 
settings for the chart.

• End Time: This Input specifies the ending time for the Initial Balance when the Input Start End Time 
Method is set to Use Start/End Time. This ending time is included in the time range. 

Also refer to the information provided with the Start Time Input. 
• Weekly: Num Days: In the case of when the Initial Balance Type is set to Weekly or Weekly Include 

Sundays, this specifies the ending day of the Initial Balance by setting the number of days from the start of 
the week (including the starting day). The End Time is used along with this Input to determine the overall 
ending Date and Time for the Initial Balance. 

For example: if the Initial Balance Type is Weekly, the Start Time is 09:30:00, the End Time is 
11:59:59 and the Weekly: Num Days is 3, then the Initial Balance time period starts each Monday at 
09:30:00 and ends on each Wednesday at 11:59:59. 

• Round Extensions to Tick Size: When this Input is set to Yes, then the resulting values of each of the 
Extension lines is rounded to the nearest chart Tick Size.

• Number of Days to Calculate: This Input specifies the number of days to calculate and display Initial 
Balance lines for. This specifies the number of calendar days to calculate from the last date in the chart and 
looks backwards. Therefore, if the last day in the chart is 2016-01-30 and Number of Days to Calculate is 
set to 10, then the first date that the Initial Balance lines will be calculated for and displayed on is 
2016-01-21.

• Intraday: Num Minutes: When the Initial Balance Type Input is set to Intraday, then the Initial Balance 
lines repeat by the time specified by the Intraday: Num Minutes Input setting, within the Start Time to 
End Time time range. If the number of minutes specified with this Input exceeds the time range between 
Start Time to End Time, then no lines will display.

• Start End Time Method: This specifies the method to use for determining the Start Time and End Time 
for the Initial Balance. The following options are available:
◦ Use Start/End Time: When this option is selected, the times defined by the Start Time and End 

time Inputs are used.
◦ Use Session Start Time and Minutes From Start: When this option is selected, the starting time 

of the Initial Balance is determined from the Chart Session Start Time and the ending time is 
determined by adding the minutes defined by the Input Period End as Minutes From Session 
Start.

• Period End As Minutes from Session Start: This defines the number of minutes from the Session Start 
time that is used to determine the ending time of the Initial Balance, when the Start End Time Method is 
set to Use Session Start Time and Minutes From Start.

• Extension Multiplier 1: This description applies to this Input and the following Extension Multiplier # 
Inputs. 
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The difference between the Initial Balance (IB) High and the Initial Balance (IB) Low Subgraphs is 
calculated. This is the Range. This Range is multiplied by the value of the Extension Multiplier 1. This 
amount is then added to the Initial Balance High value and subtracted from the Initial Balance Low value. 
These results then are drawn as the extension lines. 

By default, all of the extension are not visible because the Draw Style for them is set to Ignore . To see a 
particular extension line, go to the Subgraphs tab of the Study Settings window and set the Draw Style for it 
to Line. 

• Extension Multiplier 2: Refer to the description for the Extension Multiplier 1 Input.
• Extension Multiplier 3: Refer to the description for the Extension Multiplier 1 Input.
• Extension Multiplier 4: Refer to the description for the Extension Multiplier 1 Input.
• Extension Multiplier 5: Refer to the description for the Extension Multiplier 1 Input.
• Extension Multiplier 6: Refer to the description for the Extension Multiplier 1 Input.

*Last modified Saturday, 09th March, 2024.
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Inside Bar
This study will color bars that have an Inside Bar pattern. An Inside Bar is a bar that has a lower High and a higher 
Low than those of the previous bar.

Let \(H\) and \(L\) be random variables denoting the High and Low prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Then we denote the Inside Bar at Index \(t\) as \(IB_t\), and we compute it 
for \(t \geq 0\) as follows.

\(\displaystyle{IB_t = \left\{\begin{matrix} H_t & H_t < H_{t - 1} \space and \space L_t > L_{t - 1} \\ 0 & H_t 
\geq H_{t - 1} \space or \space L_t \leq L_{t - 1} \end{matrix}\right .}\)
The Inside Bars are the bars for which \(IB_t\) is nonzero.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Inside_Bar.92.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info

https://www.sierrachart.com/SpreadsheetFiles/Inside_Bar.92.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index2a8e.html?page=doc/PurchaseInformation.php


◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Inside or Equals 
Bar

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Inside or Equals Bar
This study will color bars that have an Inside or Equals Bar pattern. An Inside or Equals Bar is a bar that has a 
High that is no greater than that of the previous bar, and a Low that is no smaller than that of the previous bar.

Let \(H\) and \(L\) be random variables denoting the High and Low prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Then we denote the Inside or Equals Bar at Index \(t\) as \(IEB_t\), and 
we compute it for \(t \geq 0\) as follows.

\(\displaystyle{IEB_t = \left\{\begin{matrix} 1 & H_t \leq H_{t - 1} \space and \space L_t \geq L_{t - 1} \\ 0 & 
H_t > H_{t - 1} \space or \space L_t < L_{t - 1} \end{matrix}\right .}\)
The Inside or Equals Bars are the bars for which \(IEB_t = 1\).

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inside_or_Equals_Bar.165.scss 

*Last modified Monday, 26th September, 2022.
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Instantaneous Trendline
This study calculates and displays an Instantaneous Trendline and Trigger Line for the data given by the Input 
Data Input. This study is an ACSIL implementation of the ITrend Indicator given in Figure 3.4 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t). Let the 
Length Input be denoted as \(n\).

We compute a Smoothing Factor \(\alpha(n)\) (Greek letter alpha) as follows.

\(\displaystyle{\alpha(n) = \frac{2}{n + 1}}\)
We will suppress the functional dependence of \(\alpha\) on \(n\) in the following formulas.

The Instantaneous Trendline and the Trigger Line at Index \(t\) are denoted as \(IT_t(X,n)\) and \(Trig^{(IT)}
_t(X,n)\), respectively. Both of these are displayed as Subgraphs, and we compute them as follows.

\(\displaystyle{IT_t(X,n) = \left\{ \begin{matrix} \frac{1}{4}(X_t + 2X_{t - 1} + X_{t - 2}) & t < 6 \\ \left(\alpha 
- \frac{\alpha^2}{4}\right)X_t + \frac{\alpha^2}{2}X_{t - 1} - \left(\alpha - \frac{3\alpha^2}{4}\right)X_{t - 2} + 
2(1 - \alpha) IT_{t - 1} - (1 - \alpha)^2 IT_{t - 2}(X,n) & t \geq 6 \end{matrix}\right .}\) 

\(Trig^{(IT)}_t(X,n) = 2IT_t(X,n) - IT_{t - 2}(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Instantaneous_Trendline.486.scss 

*Last modified Monday, 26th September, 2022.
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Inverse Fisher Transform
This study calculates and both displays an Inverse Fisher Transform (IFT) and a Moving Average of the IFT for 
the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let \(n_{HL}\) denote the Highest Value/Lowest Value Length. We subject \(X_t\) to the following 
transformation.

\(\displaystyle{\xi_t(X,n_{HL}) = \frac{10\left(X_t - \min_t(X,n_{HL})\right)}{\max_t(X,n_{HL}) - 
\min_t(X,n_{HL})}} - 5\), \(\left(\max_t(X,n_{HL}) - \min_t(X,n_{HL}) \neq 0 \right) \)
In the above formula, \(\xi\) is the Greek letter "xi", \(\max\) is the Moving Maximum function, and \(\min\) is the 
Moving Minimum function.

Let the Input Data Mov Avg Length Input be denoted as \(n_I\). We denote the Weighted Moving Average of \
(\xi_t(X,n_{HL})\) as \(\overline{\xi}_t(X,n_{HL},n_I)\), and we compute it as follows.

\(\overline{\xi}_t(X,n_{HL},n_I) = WMA_t(\xi(X,n_{HL}), n_I)\)
Note: Depending on the setting of the Input Input Data Mov Avg Type, the Weighted Moving Average in the 
above formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Simple Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Output Mov Avg Length Input be denoted as \(n_O\). We denote the Inverse Fisher Transform of \
(\overline{\xi}_t(X,n_{HL},n_I)\) at Index \(t\) as \(IFT_t\left(\overline{\xi}(X,n_{HL},n_I)\right)\), and we 
compute it for \(t \geq n_I + n_O\) as follows.

For \(t = 0\):

\(IFT_0\left(\overline{\xi}(X,n_{HL},n_I)\right) = 0\)
For \(t > 0\):

\(\displaystyle{IFT_t\left(\overline{\xi}(X,n_{HL},n_I)\right) = \left\{ \begin{matrix} 
\frac{\exp\left(2\overline{\xi}_t(X,n_{HL},n_I)\right) - 1}{\exp\left(2\overline{\xi}_t(X,n_{HL},n_I)\right) + 1} 
& \max_t(X,n_{HL}) - \min_t(X,n_{HL}) \neq 0 \\ IFT_{t - 1}\left(\overline{\xi}(X,n_{HL},n_I)\right) & 
\max_t(X,n_{HL}) - \min_t(X,n_{HL}) = 0 \end{matrix}\right .}\)
We denote the Simple Moving Average of \(\overline{IFT}_t\left(\overline{\xi}(X,n_{HL},n_I)\right)\), and we 
compute it for \(t \geq n_I + n_O\) as follows.

\(\overline{IFT}_t\left(\overline{\xi}(X,n_{HL},n_I), n_O\right) = SMA_t\left(IFT(\overline{\xi}
(X,n_{HL},n_I)), n_O\right)\)
Note: Depending on the setting of the Input Output Mov Avg Type, the Simple Moving Average in the above 
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formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Line Value Input be denoted as \(l\). In addition to the graphs of \(IFT_t\left(\overline{\xi}(X,n_{HL},n_I)
\right)\) and \(\overline{IFT}_t\left(\overline{\xi}(X,n_{HL},n_I)\right)\), this study displays horizontal lines at 
levels \(\pm l\).

Inputs

• Input Data
• Line Value
• Output Mov Avg Length
• Output Mov Avg Type
• Input Data Mov Avg Length
• Input Data Mov Avg Type
• Highest Value/Lowest Value Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inverse_Fisher_Transform.226.scss 

*Last modified Monday, 26th September, 2022.
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Inverse Fisher Transform with RSI
The study calculates and displays an Inverse Fisher Transform of an RSI.

Let \(C\) be a random variable denoting the Close Price, and let the RSI Length and RSI MovAvg Length Inputs 
be denoted as \(n_{RSI}\) and \(n_{\overline{RSI}}\), respectively. The Moving Average used in computing \
(RSI_t(C,n_{RSI})\) is determined by the RSI Internal MovAvg Type Input. We subject the RSI to the following 
transformation.
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\(RSI^*_t(C,n_{RSI}) = \frac{1}{10}\left(RSI_t(C,n_{RSI}) - 50\right)\)
We denote the Weighted Moving Average of \(RSI^*_t(C,n_{RSI})\) as \(\overline{RSI^*}
_t(C,n_{RSI},n_{\overline{RSI}})\), and we compute it as follows.

\(\overline{RSI^*}_t(C,n_{RSI},n_{\overline{RSI}}) = WMA_t\left(RSI^*(C,n_{RSI}), n_{\overline{RSI}}
\right)\)
The Inverse Fisher Transform with RSI is at Index \(t\) is then given by \(IFT_t\left(\overline{RSI^*}
(C,n_{RSI},n_{\overline{RSI}})\right)\). The explicit formula is given below. It is calculated for \(t \geq n_{RSI} 
+ n_{\overline{RSI}}\).

\(\displaystyle{IFT_t\left(\overline{RSI^*}(C,n_{RSI},n_{\overline{RSI}})\right) = 
\frac{\exp\left(2\overline{RSI^*}(C,n_{RSI},n_{\overline{RSI}})\right) - 1}{\exp\left(2\overline{RSI^*}
(C,n_{RSI},n_{\overline{RSI}})\right) + 1}}\)
Let the Line Value Input be denoted as \(l\). In addition to the graph of \(IFT_t\left(\overline{RSI^*}
(C,n_{RSI},n_{\overline{RSI}})\right)\), this study displays horizontal lines at levels \(\pm l\).

Inputs

• RSI Length
• RSI Internal MovAvg Type
• RSI MovAvg Type
• RSI MovAvg Length
• Line Value: The value at which the horizontal line is drawn.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inverse_Fisher_Transform_with_RSI.224.scss 

*Last modified Monday, 26th September, 2022.
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Island Reversal
This study marks the beginning and end of an Island Reversal pattern in a chart.
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Let \(H\) and \(L\) be random variables denoting the High and Low Prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). We define a Gap Up and a Gap Down in a chart as follows.

• A Gap Up occurs at Index \(T_U\) if \(L_{T_U} > H_{T_U - 1}\).
• A Gap Down occurs at Index \(T_D\) if \(H_{T_D} < L_{T_D - 1}\).

A Bearish Island Reversal (aka a Top Island) pattern occurs in a chart when there is a Gap Up followed by a Gap 
Down, where every chart bar from Index \(T_U\) through Index \(T_D - 1\) is above the Gap Level, which we take 
to be \(\max\{H_{T_U - 1}, H_{T_D}\}\). The chart bars from Index \(T_U\) through Index \(T_D - 1\) form an 
isolated "island" of bars above the immediately surrounding bars (see figure at right).

A Bullish Island Reversal (aka a Bottom Island) pattern occurs in a chart when there is a Gap Down followed by a 
Gap Up, where every chart bar from Index \(T_D\) through Index \(T_U - 1\) is below the Gap Level, which we 
take to be \(\min\{L_{T_D - 1}, L_{T_U}\}\). The chart bars from Index \(T_D\) through Index \(T_U - 1\) form 
an isolated "island" of bars below the immediately surrounding bars (see figure at right).

https://www.sierrachart.com/images/TechnicalStudiesReference/Top_Island.jpg


In either case, the beginning and end of the Island Reversal are marked by points at the Gap Level of the pattern.

Inputs

• This study has no Inputs.

*Last modified Monday, 26th September, 2022.
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KDJ
This study calculates and displays the same Subgraphs that are displayed in the KD - Slow study. In addition to 
those, this study calculates and displays the J line. The KDJ study is named after the lines Slow %K, Slow %D, 
and J. Simply put, the J line is computed as J = 3*(Slow %K) - 2*(Slow %D). In our notation it is expressed as 
follows.

\(J_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD}) = 3 \cdot Slow\% 
K_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}) - 2 \cdot Slow\% 
D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD})\)
Inputs

• Fast %K Length
• Fast %D Length (Slow %K)
• Slow %D Length
• Line1 Value
• Line2 Value
• Moving Average Type
• Input Data for High
• Input Data for Low
• Input Data for Last

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

KDJ.438.332.scss 

*Last modified Monday, 26th September, 2022.
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KD - Fast
This study calculates and displays both the Fast %K and the Fast %D stochastic indicators for the data specified by 
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the Input Data for High, Input Data for Low, and Input Data for Last Inputs.

Let \(X^{(High)}\), \(X^{(Low)}\), and \(X^{(Close)}\) be random variables denoting the Input Data for High, 
Input Data for Low, and Input Data for Last, respectively, and let \(X_t^{(High)}\), \(X_t^{(Low)}\), and \
(X_t^{(Last)}\) be their respective values at Index \(t\). Let the Inputs %K Length and %D Length be denoted as 
\(n_{FastK}\) and \(n_{FastD}\), respectively. The two indicators for KD - Fast are Fast%K and Fast%D (aka 
Slow%K). We compute them for \(t \geq n_{FastK} + n_{FastD}\) as follows.

\(Fast\% K_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK}) = \displaystyle{\left\{ \begin{matrix} 
100\cdot\frac{X_t^{(Close)} - \min_t\left(X_t^{(Low)},n_{FastK}\right)}{\max\left(X_t^{(High)},n_{FastK}
\right) - \min_t\left(X_t^{(Low)},n_{FastK}\right)} & \max\left(X_t^{(High)},n_{FastK}\right) - 
\min_t\left(X_t^{(Low)},n_{FastK}\right) \neq 0 \\ 100 & \max\left(X_t^{(High)},n_{FastK}\right) - 
\min_t\left(X_t^{(Low)},n_{FastK}\right) = 0 \end{matrix}\right .}\)
For an explanation of the \(\min\) and \(\max\) functions in the above formula, see our descriptions of the Moving 
Minimum and Moving Maximum.

Fast %D is calculated in terms of a Simple Moving Average, as shown below.

\(Fast\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}) = SMA_t(Fast\% 
K(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK}),n_{FastD})\)
Note: For the purposes of computing the Simple Moving Average in the above formula, internal calculations for 
Fast %K are carried out for \(n_{FastK} + 1 \leq t < n_{FastK} + n_{FastD}\). These values are not displayed as 
output.

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

In addition to the graphs of Fast %K and Fast %D, this study also displays two horizontal lines whose levels are 
determined by the Inputs Line1 Value and Line2 Value.

Inputs

• %K Length
• %D Length
• Line1 Value
• Line2 Value
• Moving Average Type
• Input Data for High
• Input Data for Low
• Input Data for Last

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

KD_-_Fast.333.scss 

*Last modified Monday, 26th September, 2022.
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KD - Slow
This study calculates and displays both the Fast %D (aka Slow %K) and Slow %D stochastic indicators for the data 
specified by the Input Data for High, Input Data for Low, and Input Data for Last Inputs. These indicators are 
based on the Fast %K indicator, which is described in the documentation for the study KD - Fast.

Let \(X^{(High)}\), \(X^{(Low)}\), and \(X^{(Close)}\) be random variables denoting the Input Data for High, 
Input Data for Low, and Input Data for Last, respectively, and let \(X_t^{(High)}\), \(X_t^{(Low)}\), and \
(X_t^{(Last)}\) be their respective values at Index \(t\). Let the Inputs Fast %K Length, Fast %D Length (Slow 
%K), and Slow %D Length be denoted as \(n_{FastK}\), \(n_{FastD}\), and \(n_{SlowD}\), respectively. The 
two indicators for KD - Slow are Fast%D (aka Slow%K) and Slow%D. We compute them in terms of Simple 
Moving Averages for \(t \geq n_{FastK} + n_{FastD} + n_{SlowD}\) as follows.

\(Fast\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}) = SMA_t(Fast\% 
K(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK}),n_{FastD})\)
Note: For the purposes of computing the Simple Moving Average in the above formula, internal calculations for 
Fast %K are carried out starting at \(t = n_{FastK} + 2\).

\(Slow\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD}) = SMA_t(Fast\% 
D(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}),n_{SlowD})\)
Note: For the purposes of computing the Simple Moving Average in the above formula, internal calculations for 
Fast %D are carried out for \(n_{FastK} + n_{FastD} + 1 \leq t < n_{FastK} + n_{FastD} + n_{SlowD}\). These 
values are not displayed as output.

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

In addition to the graphs of Fast %D and Slow %D, this study also displays two horizontal lines whose levels are 
determined by the Inputs Line1 Value and Line2 Value.

Inputs

• Fast %K Length
• Fast %D Length (Slow %K)
• Slow %D Length
• Line1 Value
• Line2 Value
• Moving Average Type
• Input Data for High
• Input Data for Low
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• Input Data for Last
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

KD_-_Slow.332.scss 

*Last modified Monday, 26th September, 2022.
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Kaufman Efficiency Ratio
This study calculates and displays a Kaufman Efficiency Ratio of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\).

We compute the Direction as follows.

\(|X_t - X_{t - n}|\)
We compute the Volatility as follows.

\(\displaystyle{\sum_{i = t - n + 1}^t |X_i - X_{i - 1}|}\)
The Kaufman Efficiency Ratio at Index \(t\) is denoted as \(KER_t(X,n)\). We compute it as follows (provided 
that the Volatility is not zero).

\(\displaystyle{KER_t(X,n) = \frac{|X_t - X_{t - n}|}{\sum_{i = t - n + 1}^t |X_i - X_{i - 1}|}}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Kaufman_Efficiency_Ratio.508.scss 
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Keltner Channel
This study calculates and displays the Keltner Channel, which consists of three bands calculated for the data 
specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let the Keltner Mov Avg Length, True Range Avg 
Length, Top Band Multiplier, Bottom Band Multiplier Inputs be denoted as \(n_K\), \(n_{ATR}\), \(v_T\), \
(v_B\), respectively. Then we denote the bands for the Keltner Channel at Index \(t\) for the given Inputs as \
(TB^{(K)}_t(X,n_K,n_{ATR},v_T)\) (Top Band) and \(BB^{(K)}_t(X,n_K,n_{ATR},v_B)\) (Bottom Band), and 
we compute them for \(t \geq \max\{n_K,n_{TR}\}\) in terms of a Simple Moving Average and an Average True 
Range as follows.

Top Band: \(TB^{(K)}_t(X,n_K,n_{ATR},v_T) = SMA_t(X,n_K) + v_T \cdot ATR_t(n_{ATR})\)

Bottom Band: \(BB^{(K)}_t(X,n_K,n_{ATR},v_B) = SMA_t(X,n_K) - v_B \cdot ATR_t(n_{ATR})\)

The band in the middle is the graph of \(SMA_t(X,n_K)\).

Note: Depending on the setting of the Input Keltner Mov Avg Type (Center Line), the Simple Moving Average 
in each of the above formulas could be replaced with an Exponential Moving Average, a Linear Regression 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros, or a Smoothed Moving Average.

Note: The ATR Mov Avg Type Input determines the Moving Average Type of the Average True Range.

Inputs

• Input Data
• Keltner Mov Avg Length
• True Range Avg Length
• Top Band Multiplier
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• Bottom Band Multiplier
• Keltner Mov Avg Type (Center Line)
• ATR Mov Avg Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Keltner_Channel.45.scss 

*Last modified Monday, 26th September, 2022.
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Kijun-Sen
This study calculates and displays the Kijun-Sen study for the data specified by the Input Data High and Input 
Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denotining Input Data High and Input Data Low, 
respectively, and let \(X_t^{(High)}\) and \(X_t^{(Low)}\) be their respective values at Index \(t\). Let the Kijun-
Sen Length be denoted as \(n_{KS}\).

We denote the maximum value of \(X_t^{(High)}\) and the minimum value of \(X_t^{(Low)}\) over a moving 
window of \(n_{KS}\) chart bars terminating at Index \(t\) as \(\max_t(X^{(High)},n_{KS})\) and \
(\min_t(X^{(Low)},n_{KS})\), respectively. These are computed for \(t \geq n_{KS} - 1\) as follows.

\(\max_t\left(X^{(High)},n_{KS}\right) = \max\left\{X_{t - n_{KS} + 1}^{(High)},...,X_t^{(High)}\right\}\) 

\(\min_t\left(X^{(Low)},n_{KS}\right) = \min\left\{X_{t - n_{KS} + 1}^{(Low)},...,X_t^{(Low)}\right\}\)
We denote the value of Kijun-Sen at Index \(t\) for the given Inputs as \(KS_t\left(X^{(High)}, X^{(Low)}, 
n_{KS}\right)\), and we compute it for \(t \geq n_{KS} - 1\) as follows.

\(KS_t\left(X^{(High)}, X^{(Low)}, n_{KS}\right) = \displaystyle{\frac{\max_t\left(X^{(High)},n_{KS}\right) + 
\min_t\left(X^{(Low)},n_{KS}\right)}{2}}\)
This study is mathematically identical to the Tenkan-Sen study. The only difference between the two is that Kijun-
Sen has a default length of \(n_{KS} = 26\), while Tenkan-Sen has a default length of \(n_{TS} = 9\).
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Inputs

• Kijun-Sen Length
• Input Data High
• Input Data Low

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Kijun_Sen.196.scss 

*Last modified Monday, 26th September, 2022.
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Kiwi's Trailing Stop
Calculates and displays the Kiwi's Trailing Stop study.

Inputs

• Use 2 Subgraphs: Set this Input to Yes to use 2 subgraphs. Or to No to use 1 Subgraph.
• ATR Length
• ATR Factor

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index69eb.html?page=doc/StudiesReference.php&ID=177
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2a8e.html?page=doc/PurchaseInformation.php


 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Klinger Volume 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexbf38.html?page=doc/StudiesReference.php&ID=474


Oscillator

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Klinger Volume Oscillator
This study calculates and displays a Klinger Volume Oscillator (KVO) of the Price and Volume Data.

Let \(H_t\), \(L_t\), \(C_t\), and \(V_t\) denote the High, Low, Close, and Volume, respectively, at Index \(t\).

We begin by introducing the Trend, Daily Measurement, Cumulative Measurement, and Volume Force, whose 
values at Index \(t\) are denoted respectively as \(Trend_t\), \(DM_t\), \(CM_t\), and \(VF_t\). We compute these as 
follows.

\(\displaystyle{Trend_t = \left\{ \begin{matrix} 1 & H_t + L_t + C_t > H_{t - 1} + L_{t - 1} + C_{t - 1} \\ -1 & 
H_t + L_t + C_t \leq H_{t - 1} + L_{t - 1} + C_{t - 1} \end{matrix}\right .}\) 

\(DM_t = H_t = L_t\) 
For \(t = 0\):

\(CM_0 = DM_0\)
For \(t > 0\):

\(\displaystyle{CM_t = \left\{ \begin{matrix} CM_{t - 1} + DM_t & Trend_t = Trend_{t - 1} \\ DM_{t - 1} + 
DM_t & Trend_t \neq Trend_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{VF_t = V_t \left|2\left(\frac{DM_t}{CM_t} - 1\right)\right| \cdot Trend_t \cdot 100}\)
Let the Inputs Fast Moving Average Length and Slow Moving Average Length be denoted as \(n_F\) and \
(n_S\), respectively. Then we denote the Klinger Volume Oscillator at Index \(t\) for the given Inputs as \
(KVO_t(n_F,n_S)\), and we compute it in terms of Exponential Moving Averages as follows.

\(KVO_t(n_F,n_S) = EMA_t(VF_t, n_F) - EMA_t(VF_t, n_S)\)
As can be seen in the above formula, the KVO is the MACD of the Volume Force.

Note: Depending on the setting of the Input KVO Moving Average Type, the Exponential Moving Averages in 
the above formula could be replaced with Linear Regression Moving Averages, Simple Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

A second subgraph displayed by this study is the Trigger Line. Let \(n_T\) denote the Trigger Moving Average 
Length

Input. Then the Trigger Line at Index \(t\) is denoted as \(Trig_t(n_F, n_S, n_t)\), and it is computed as 
follows.

\(Trig_t(n_F, n_S, n_T) = EMA_t(KVO(n_F, n_S), n_T)\)
Note: Depending on the setting of the Input Trigger Moving Average Type, the Exponential Moving 
Average in the above formula could be replaced with a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
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Zeros, or a Smoothed Moving Average.

Inputs

• Fast Moving Average Length
• Slow Moving Average Length
• KVO Moving Average Type
• Trigger Moving Average Length
• Trigger Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to 
the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Klinger_Volume_Oscillator.474.scss 

*Last modified Monday, 26th September, 2022.
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Kurtosis
This study calculates and displays the Kurtosis of the data specified by the Input Data Input. Kurtosis is a 
statistical measure of the peakedness or flatness of a distribution relative to the Normal Distribution, which has a 
Kurtosis of \(3\). More precisely, this study calculates what is known as Excess Kurtosis, which is the Kurtosis in 
excess of \(3\).

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). Let the \(n\) be 
the Length Input. We denote the Kurtosis at Index \(t\) as K_t(X,n), and we compute it over a moving window of 
Length \(n\) for \(t \geq n - 1\). The method of computation depends on the setting of the Kurtosis Type Input. 
There are four such settings, and we explain each one below. In each case, the function \(SMA_t(X,n)\) refers to 
the Simple Moving Average.

Case 1: Population Excess Kurtosis

\(\displaystyle{K_t(X,n) = \frac{E_t\left[(X - SMA(X,n))^4\right]}{\left(E_t\left[(X - SMA(x,n))^2\right]
\right)^2} - 3}\)
In the above formula, the function \(E_t[]\) refers to the Expected Value at Index \(t\). The numerator and 
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denominator are the Fourth and Second Central Moments of \(X\), respectively, and they are given explicitly by the 
following formulas.

\(\displaystyle{E_t\left[(X - SMA(X,n))^4\right] = \frac{1}{n}\sum_{i = t - n + 1}^t(X_i - SMA_t(X,n))^4}\) 
\(\displaystyle{E_t\left[(X - SMA(X,n))^2\right] = \frac{1}{n}\sum_{i = t - n + 1}^t(X_i - SMA_t(X,n))^2}\)
Case 2: Sample Excess Kurtosis

\(\displaystyle{K_t(X,n) = \frac{(n - 1)(n + 1)}{(n - 2)(n - 3)}\cdot\frac{E_t\left[(X - SMA(X,n))^4\right]}
{\left(E_t\left[(X - SMA(x,n))^2\right]\right)^2} - \frac{3(n - 1)^2}{(n - 2)(n - 3)}}\)
The Sample Excess Kurtosis is an unbiased estimator of the Population Kurtosis.

Regardless of whether one is calculating Excess Kurtosis for populations or samples, the value is interpreted as 
follows.

• If \(K_t(X,n) > 0\), then the distribution is more peaked than a Normal Distribution with the same mean and 
variance.

• If \(K_t(X,n) = 0\), then the distribution is a Normal Distribution.
• If \(K_t(X,n) < 0\), then the distribution is less peaked than a Normal Distribution with the same mean and 

variance.
Inputs

• Input Data
• Length
• Kurtosis Type: This is a custom Input that determines the method of calculation of the Kurtosis.

*Last modified Monday, 26th September, 2022.
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Laguerre Filter
This study calculates and displays a Laguerre for the data given by the Input Data Input. This study is an ACSIL 
implementation of the Indicator given in Figures 14.5 and 14.6 of the book Cybernetic Analysis for Stocks and 
Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Damping Factor Input be denoted as \(\gamma\) (Greek letter gamma).
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We begin by computing the following four functions.

\(L^{(0)}_t(X,\gamma) = (1 - \gamma)X_t + \gamma L^{(0)}_{t - 1}(X,\gamma)\) 
\(L^{(1)}_t(X,\gamma) = -\gamma L^{(0)}_t(X,\gamma) + L^{(0)}_{t - 1}(X,\gamma) + \gamma L^{(1)}_{t - 1}
(X,\gamma)\) 
\(L^{(2)}_t(X,\gamma) = -\gamma L^{(1)}_t(X,\gamma) + L^{(1)}_{t - 1}(X,\gamma) + \gamma L^{(2)}_{t - 1}
(X,\gamma)\) 
\(L^{(3)}_t(X,\gamma) = -\gamma L^{(2)}_t(X,\gamma) + L^{(2)}_{t - 1}(X,\gamma) + \gamma L^{(3)}_{t - 1}
(X,\gamma)\)
We then denote the Laguerre Filter and Four Bar Symmetrical Finite Impulse Response Filter as \(LF_t(X,
\gamma)\) and \(X^{(S)}_t\), respectively, and we compute them as follows.

\(LF_t(X,\gamma) = \frac{1}{6}\left(L^{(0)}_t(X,\gamma) + 2L^{(1)}_t(X,\gamma) + 2L^{(2)}_t(X,\gamma) + 
L^{(3)}_t(X,\gamma)\right)\) 
\(X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})\)
Both \(LF_t(X,\gamma)\) and \(X^{(S)}_t\) are displayed as Subgraphs.

Inputs

• Input Data
• Damping Factor: A custom Input that determines the weighting factor given to both current and previous 

values of the Input Data.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Laguerre_Filter.499.scss 

*Last modified Monday, 26th September, 2022.
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Laguerre RSI
This study calculates and displays a Laguerre RSI for the data given by the Input Data Input. This study is an 
ACSIL implementation of the Indicator given in Figures 14.8 and 14.9 of the book Cybernetic Analysis for Stocks 
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and Futures by John Ehlers.

The Laguerre RSI can be loosely thought of as an RSI in which the Average Type is a Laguerre Moving Average, 
given by the components of the Laguerre Filter. See the documentation of that study for an explanation of the 
notation used here.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Damping Factor Input be denoted as \(\gamma\) (Greek letter gamma).

We begin by defining an Up Sum and a Down Sum, denoted as \(U_t(X,\gamma)\) and \(D_t(X,\gamma)\), 
respectively. We compute them as follows.

\(\displaystyle{U_t(X,\gamma) = \sum_{k = 0}^2 c^{(U)}_k\left(L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,
\gamma)\right)}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

In the above sum, \(c^{(U)}_k\) is a coefficient defined for each \(k\) as follows.

\(\displaystyle{c^{(U)}_k = \left\{ \begin{matrix} 1 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) \geq 0 \\ 
0 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) < 0 \end{matrix}\right .}\) 

\(\displaystyle{D_t(X,\gamma) = \sum_{k = 0}^2 c^{(D)}_k\left(L^{(k + 1)}_t(X,\gamma) - L^{(k)}_t(X,
\gamma)\right)}\)
In the above sum, \(c^{(D)}_k\) is a coefficient defined for each \(k\) as follows.

\(\displaystyle{c^{(D)}_k = \left\{ \begin{matrix} 0 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) \geq 0 \\ 
1 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) < 0 \end{matrix}\right .}\)
The Laguerre RSI at Index \(t\) is denoted as \(RSI^{(L)}_t(X,\gamma)\), and we compute it as follows.

\(\displaystyle{RSI^{(L)}_t(X,\gamma) = \left\{ \begin{matrix} \frac{U_t(X,\gamma)}{U_t(X,\gamma) + D_t(X,
\gamma)} & U_t(X,\gamma) + D_t(X,\gamma) \neq 0 \\ 0 & U_t(X,\gamma) + D_t(X,\gamma) = 0 \end{matrix}
\right .}\)
This study also displays horizontal lines at the levels specified by the Line 1 Value and Line 2 Value Inputs.

Inputs

• Input Data
• Damping Factor: A custom Input that determines the weighting factor given to both current and previous 

values of the Input Data.
• Line 1 Value
• Line 2 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Laguerre_RSI.500.scss 

*Last modified Monday, 26th September, 2022.
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Large Volume Trade Indicator
The Large Volume Trade Indicator indicates on the chart using color-coded rectangle markers, color-coded 
rectangles with volume text, or circle markers, trades that are greater than a certain volume threshold. 

For each price level within a chart bar, there is only one marker. It will indicate the the largest or total value for 
that price level based upon the Draw Mode Input. 

There are several drawing modes to choose from to display these various types of markers. These markers can also 
be automatically sized based on their volume relative to the volume of the other markers. The larger the marker, 
the larger the volume relative to other volume markers on the visible chart bars. The smaller the marker, the 
smaller the volume relative to other volume markers on the visible chart bars.

When the study is first added to the chart or when the Volume Threshold Input setting is changed, the chart will 
be reloaded in order to maintain the necessary underlying data the study requires.

This study requires that the data in an Intraday Chart Data file is tick by tick. Otherwise, there are no markers 
displayed. Refer to Tick by Tick Data Configuration.

Only one instance of the Large Volume Trade Indicator study can be added to the chart. If there are different 
instances of this study added to the chart and they use different Volume Threshold Input settings, then this will 
cause the chart to continue to reload continuously. In this case, remove all but one instance of the study from the 
chart. 

If you want to use different Volume Threshold Input settings, you need to open a separate chart and add the study 
to that chart with the Volume Threshold that you want to use.

Inputs

[Link] - [Top]
• Volume Threshold: This Input specifies the volume/quantity that a trade needs to be greater than or equal 

to for it to be considered a large volume trade and have a marker displayed for it at the chart bar and price 
level where the trade occurred. 

The volume of a trade is affected by the Combine Trades into Original Summary Trade (Data Feed and 
Exchange Specific) setting. When that option is enabled, the volume of some trades becomes larger. Note 
that this option only works with Sierra_Chart provided data feeds. 

• Draw Mode: This can be set to one of the following:
◦ Based On Total Volume Above Threshold: This will draw a marker, at the price level beside the 

chart bar where there is one or more trades which equal or exceed the Volume Threshold Input 
setting. The color shading is based on the total volume of all of these trades.

◦ Based On Max Volume Above Threshold: This will draw a marker, at the price level beside the 
chart bar where there is one or more trades which equal or exceed the Volume Threshold Input 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/indexa5b7.html?page=doc/StudiesReference.php&ID=390
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/indexa5b7.html?page=doc/StudiesReference.php&ID=390
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index6d53.html?page=doc/TickbyTickDataConfiguration.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index5ee6.html?page=doc/NumbersBars.php#Definitions
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index4cf4.html?page=doc/ChartSettings.html#CombineTradesIntoOriginalSummaryTrade
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index4cf4.html?page=doc/ChartSettings.html#CombineTradesIntoOriginalSummaryTrade


setting. The color shading is based on the maximum volume of a trade among those individual 
trades.

◦ Based on Total Bid or Ask Volume Above Threshold: This will draw a marker at the price level 
beside the chart bar where there is one or more trades at either the Bid or the Ask which equal or 
exceed the Volume Threshold Input Setting. The color shading is based on the total volume of all 
those trades for either the bid or the ask, whichever is the greater of the two (which can be either 
Bid Volume or Ask Volume).

◦ Based on Total Bid Ask Volume Above Threshold - Difference: This will draw a marker at the 
price level beside the chart bar where there is one or more trades at either the Bid or the Ask which 
equal or exceed the Volume Threshold Input setting. The displayed value and color shading is 
based on the Ask Bid Difference (Ask - Bid). Positive numbers are Ask Dominant and negative 
numbers are Bid Dominant.

◦ Based on Total Bid Ask Volume Above Threshold - Diagonal Difference: This will a marker (or 
two) at the price level beside the chart bar where there is one ore more trades a either the Bid or the 
Ask which equal or exceed the Volume Threshold Input setting. The displayed value and color 
shading is based on the Ask Bid Diagonal Difference (Current Ask - Previous Bid or Next Ask - 
Current Bid). Positive numbers are Ask Dominant and negative numbers are Bid Dominant. 

◦ Based on Entire Bar Total Volume Above Threshold: This will draw a single marker for a bar 
when there is one or more trades within the entire bar which equal or exceed the Volume 
Threshold Input setting. The color shading is based on the total volume of all of these trades.

◦ Based on Entire Bar Bid or Ask Volume Above Threshold: This will draw a single marker for a 
bar when there is one or more trades within the entire bar which equal or exceed the Volume 
Threshold Input setting. The displayed value and color shading is based on the total volume of all 
those trades for either the bid or the ask, whichever is the greater of the two.

◦ Based on Entire Bar Bid Ask Volume Above Threshold - Difference: This will draw a single 
marker for a bar when there is one or more trades within the entire bar which equal or exceed the 
Volume Threshold Input setting. The displayed value and color shading is based on the Ask Bid 
Difference (Total Bar Ask - Total Bar Bid) for the entire bar. 

• Bid Dominant Color Range Minimum: This sets the color of the marker with the lowest volume among 
the markers which are considered Bid dominant. Bid dominant means there is more Bid Trade Volume than 
Ask Trade Volume at the price level for trades above the Volume Threshold. The Bid dominant volumes 
are colored from this color to the Bid Dominant Color Range Maximum color based upon their volume 
within the overall range of volumes which have markers, as determined by the Input for Marker/Color 
Size Based On.

• Bid Dominant Color Range Maximum: This sets the color of the marker with the highest volume among 
the markers which are considered Bid dominant. Bid dominant means there is more Bid Trade Volume than 
Ask Trade Volume at the price level for trades at or above the Volume Threshold. The Bid dominant 
volumes are colored from the Bid Dominant Color Range Minimum color to the Bid Dominant Color 
Range Maximum color based upon their volume within the overall range of volumes which have markers, 
as determined by the Input for Marker/Color Size Based On.

• Ask Dominant Color Range Minimum: This sets the color of the marker with the lowest volume among 
the markers which are considered Ask dominant. Ask dominant means there is more Ask Trade Volume 
than Bid Trade Volume at the price level for trades at or above the Volume Threshold. The Ask dominant 
volumes are colored from this color to the Ask Dominant Color Range Maximum color based upon their 
volume within the overall range of volumes which have markers, as determined by the Input for Marker/
Color Size Based On.

• Ask Dominant Color Range Maximum: This sets the color of the marker with the highest volume among 
the markers which are considered Ask dominant. Ask dominant means there is more Ask Trade Volume 
than Bid Trade Volume at the price level for trades at or above the Volume Threshold. The Ask dominant 
volumes are colored from the Ask Dominant Color Range Minimum color to the Ask Dominant Color 
Range Maximum color based upon their volume within the overall range of volumes which have markers, 
as determined by the Input for Marker/Color Size Based On.

• Indicator Size (1 to 100): When Automatic Indicator Size is set to No, then this Input sets the size of the 
markers in pixels.

• Text Size: When the Draw Volume Text Input is set to include the volume text, this Input sets the text size 
in font Points.
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• Automatic Indicator Size: When this Input is set to Yes, the markers displayed on the chart indicating 
large volume trades at a price level are automatically sized based on the volume. A marker will be larger 
for higher volumes and smaller for smaller volumes. The sizing is dependent upon the input for Marker 
Color/Size Based On. 

When the Draw Mode is set to one one of the Difference options, then the marker sizing is independent for 
the Ask and the Bid markers. That is, the Ask values markers size (positive numbers) are determined from 
the range of 0 to Largest Positive Value and the Bid values markers size (negative numbers) are 
determined from the the range of 0 to Largest Negative Value. 

• Minimum Automatic Indicator Size: This Input sets the Minimum size for the markers in pixels. This 
input applies in all cases, therefore if this value is greater than the Indicator Size then this Input will define 
the size of the markers.

• Maximum Automatic Indicator Size: When Automatic Indicator Size is set to Yes, then this Input 
indicates the maximum size for the markers in pixels.

• Use Transparent Draw Style: When this Input is set to Yes and Draw Volume Text is set to None, then 
the rectangle and circle markers will be drawn transparent. The level of the transparency is set through the 
Transparency Level for Fill Styles setting on the Subgraphs tab of the Study Settings window for the 
study.

• Marker Color/Size Based On: The choices for the setting are All Loaded Chart Bars or Visible Bars 
Only. When this is set to All Loaded Chart Bars, then the marker coloring and sizing is based upon the 
maximum and minimum volumes throughout all chart bars loaded. This produces a very stable result for 
coloring and sizing of the markers. When this is set to Visible Bars Only, then the marker coloring and 
sizing is based upon the maximum and minimum volumes for the visible chart bars only.

• Percentage above Median for Maximum Volume in Chart: This Input only applies when Marker 
Color/Size Based On is set to All Loaded Chart Bars. In this particular case, the median volume among 
all of the chart bars is determined. This volume is the volume defined by the Draw Mode Input. Once this 
median is calculated, 50 percent above the median, is the maximum volume for the chart. 50 percent below 
the median is the minimum volume for the chart. This Input controls the percentage above the median for 
what is considered the maximum volume for coloring and sizing the markers. For example, if you want 40 
percent above the median to be considered the maximum volume, then set this to 40. The range for this 
setting is 1 to 50 percent. 

When the Draw Mode is set to one of the Difference options, then this setting only applies to the Ask 
values and establishes the largest volume to be used for coloring and sizing the markers with the Minimum 
value automatically set to 0. 

• Percentage above Median for Minimum Volume in Chart: This Input only applies when Marker 
Color/Size Based On is set to All Loaded Chart Bars. In this particular case, the median volume among 
all of the chart bars is determined. This volume is the volume defined by the Draw Mode Input. Once this 
median is calculated, 50 percent above the median, is the maximum volume for the chart. 50 percent below 
the median is the minimum volume for the chart. This Input controls the percentage below the median for 
what is considered the minimum volume for coloring and sizing the markers. For example, if you want 40 
percent below the median to be considered the minimum volume, then set this to 40. The range for this 
setting is 1 to 50 percent. 

When the Draw Mode is set to one of the Difference options, then this setting only applies to the Bid 
values and establishes the largest volume to be used for coloring and sizing the markers with the Minimum 
value automatically set to 0. 

• Marker Alignment: This sets the location of the Marker relative to the bar that it is associated with. The 
following options are available:
◦ Left: This places the Marker on the Left side of the bar.
◦ Right: This places the Marker on the Right side of the bar.
◦ Center: This places the Marker in the Center of the bar.
◦ Left Candlestick Body: This places the Marker completely to the Left of the bar such that it does 

not touch the bar it is associated with. This may, however, cause the Marker to appear in the bar to 
the immediate left.

◦ Right Candlestick Body: This places the Marker completely to the Right of the bar such that it 
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does not touch the bar it is associated with. This may, however, cause the Marker to appear in the 
bar to the immediate right.

• Entire Bar Marker Vertical Alignment: When the Draw Mode is set to one of the Entire Bar options, 
then this sets the vertical location of the marker. The following options are available:
◦ High of Bar: This places the marker at the High of the bar.
◦ Center of Bar: This places the marker at the vertical center of the bar ((High - Low) / 2 + Low).
◦ Low of Bar: This places the marker at the Low of the bar.

• Entire Bar Marker Vertical Offset in Ticks: This is how far from the Vertical Alignment position that 
the marker is drawn in ticks. Positive numbers move the placement up (higher prices) in the chart and 
negative numbers move the placement down (lower prices) in the chart.

• Bid Text Color: This sets the color of the text that is drawn when the marker is considered Bid dominant 
and when the Draw Volume Text Input is set to either Transparent or With Background.

• Ask Text Color: This sets the color of the text that is drawn when the marker is considered Ask dominant 
and when the Draw Volume Text Input is set to either Transparent or With Background.

• Marker Style: This sets the style of the marker that is used. The following options are available:
◦ Square: The markers are drawn as squares.
◦ Circle: The markers are drawn as circles.
◦ None: The markers are not drawn.

•
When the Draw Mode is set to Based on Total Bid Ask Volume Above Threshold - Diagonal Difference 
it is possible to have both Diagonal Bid and Diagonal Ask values at the same price level. When this occurs, 
two markers are drawn, one for the Diagonal Bid and one for the Diagonal Ask. Additionally, the Diagonal 
Bid and Diagonal Ask markers are drawn offset from the standard centered position so that the Diagonal 
Bid markers are in their own column and the Diagonal Ask markers are in their own column. 

• Draw Volume Text: This controls whether the volume number is drawn or not. The following options are 
available:
◦ None: The numbers are not drawn.
◦ Transparent: This draws the numbers without a background.
◦ With Background: This draws the numbers with a background.

•
It is not supported to display Text with this study and at the same time have transparent circles or 
rectangles. Therefore, to have transparent circles or rectangles, this input needs to be set to None. 

When the Draw Mode is set to Based on Total Bid Ask Volume Above Threshold - Diagonal Difference 
and the text is displayed, it is possible to have both Diagonal Bid and Diagonal Ask values at the same price 
level. The text, in this case, is displayed with a vertical bar "|" separator between the values. Additionally, 
the Diagonal Bid and Diagonal Ask values are drawn slightly offset from the standard centered positions so 
that the Diagonal Bid values are in their own column and the Diagonal Ask values are in their own column. 

• Do Not Display Values Less Than: This controls the display of the Large Volume Trade Indicator 
information by not displaying any value that is less than the entered number for this Input. Only positive 
numbers can be entered. 

When a non-zero value is entered, then any Large Volume Trade Indicator value that is less than the 
entered value is not displayed on the chart. Any value that matches the entered number will still be 
displayed (this is not Less Than or Equal To). 

When the Draw Mode is set to one of the Difference entries, then the entered value for this Input works as 
both the Positive and Negative value. Therefore any value between the range of data (between -Value and 
+Value) will be filtered out. 

A value of 0 indicates no filtering. 
Alert on Large Volume Trade

[Link] - [Top]
In order to obtain an alert when a bar has a Large Volume Trade, enter the following for the Alert Condition in the 
Alerts tab for this study: 



SG1 > 0 

When a Large Volume Trade is indicated, Subgraph 1 for the Max Trade Volume per Bar is set to the Maximum 
Trade Volume for that bar. Otherwise it is 0.

*Last modified Monday, 26th September, 2022.
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Leading Indicator
This study calculates and displays a Leading Indicator and its Moving Average for the data given by the Input 
Data Input. This study is an ACSIL implementation of the Indicator given in Figures 16.5 and 16.6 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t)\. Let the 
Length 1, Length 2, and Moving Average Length Inputs be denoted as \(n_1\), \(n_2\), and \(n_{MA}\), 
respectively.

We define two smoothing constants, denoted as \(\alpha^{(1)}(n_1)\) and \(\alpha^{(2)}(n_2)\), and we compute 
them as follows.

\(\displaystyle{\alpha^{(1)}(n_1) = \frac{2}{n_1 + 1}}\) 
\(\displaystyle{\alpha^{(2)}(n_2) = \frac{2}{n_2 + 1}}\)
Next, we denote a function called the Lead as \(L_t(X,n_1\), and we compute it as follows.

\(\displaystyle{L_t(X,n_1) = 2X_t + \left(\alpha^{(1)}(n_1) - 2\right)X_{t - 1} + \left(1 - \alpha^{(1)}
(n_1)\right)L_{t - 1}(X,n_1)}\)
We now denote the Leading Indicator as \(LI_t(X,n_1,n_2)\), and we compute it as follows.

\(\displaystyle{LI_t(X,n_1,n_2) = \alpha^{(2)}(n_2)L_t(X,n_1) + \left(1 - \alpha^{(2)}(n_2)\right)L_{t - 1}
(X,n_1)}\)
Finally, we denote the Average Leading Indicator as \(\overline{LI}_t(X,n_1,n_2,n_{MA})\), and we compute it 
using the Exponential Moving Average as follows.

\(\displaystyle{\overline{LI}_t(X,n_1,n_2,n_{MA}) = EMA_t(LI(X,n_1,n_2),n_{MA})}\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the above 
formula could be replaced with a Linear Regression Moving Average, a Simple Moving Average, a Weighted 
Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving 
Average.
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Line
The Line study displays a horizontal line at the value set through the Value Input.

Both Name and Value Labels can be displayed on the horizontal line study Subgraph. To enable these, refer to 
Subgraph Name and Value Labels.

Inputs

• Value: Set this Input to the value that the line is to be displayed at. 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index7153.html?page=doc/StudiesReference.php&ID=17
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index9099.html?page=doc/ChartStudies.html#NameValueLabels
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index2a8e.html?page=doc/PurchaseInformation.php


Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Linear Estimation

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index2d40.html?page=doc/StudiesReference.php&ID=522
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3b/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


Linear Estimation

The Linear Estimation study calculates and displays a Linear Regressive Slope and a Linear Regressive Intercept 
of the data given by the Input Data Input. The calculation is similar to the output of the basic LINEST function in 
Excel.

Let the Input Data at Index \(t\) be given as \(X_t\), and let the Length be given as \(n\). We denote the Linear 
Regressive Slope and Linear Regressive Intercept at Index \(t\) as \(b_t(X,n)\) and \(a_t(X,n)\), respectively, and 
we compute them as follows.

\(\displaystyle{b_t(X,n) = \frac{n \cdot \sum_{i=t-n+1}^t{(i-t+n)X_i} - \frac{n(n+1)}{2} \cdot \sum_{i=t-n+1}^t 
{X_i}}{n \cdot \frac{n(n+1)(2n+1)}{6} - \frac{n^2(n+1)^2}{4}}}\) 

\(\displaystyle{a_t(X,n) = \frac{\sum_{i=t-n+1}^t {X_i} - b_t(X,n) \cdot \frac{n(n+1)}{2}}{n}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

*Last modified Monday, 09th January, 2023.
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Linear Regression End Channel
The Linear Regression End Channel study calculates and draws a linear regression line across the specified bars at 
the end of the chart and a surrounding channel the specified number of standard deviations away from the linear 
regression line.

Inputs

• Input Data
• Number of Bars: The number of bars from the last bar in the chart to calculate and draw the Linear 

Regression line and channel lines across. This does not apply if Use Start Date/Time instead of Number 
of Bars is set to Yes.
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• Number of Deviations: The standard deviation multiplier for the surrounding channel lines.
• Use Start Date/Time instead of Number of Bars: When this Input is set to Yes, the study will begin from 

the Start Date and Time Input.
• Start Date and Time: If the Use Start Date/Time instead of Number of Bars Input is set to Yes, the 

study will begin from this Input. If the Start Date and Time are too far away from the end of the chart, the 
study will only draw lines for the last 5000 bars.

• Calculate on Bar Close: When this Input is set to Yes, then the last bar in the chart is not included in the 
calculations. This gives the Linear Regression End Channel greater stability. 

When this Input is set to No, the last bar is included in the calculation and the lines are continuously 
updated as the last bar changes. 

When you are comparing the Linear Regression End Channel to a manually drawn Linear Regression 
channel using the drawing tool, the Chart Drawing does not recalculate with bar updates. Therefore, it is a 
snapshot in time and may not continue to match. 

When this Input is set to Yes, and you compare it to a Linear Regression Chart Drawing drawn across the 
same bars, there will be a match and continue to be a match as the chart bars are updated. 

When comparing to a Linear Regression Chart Drawing, to ensure you have a match, you may need to 
uncheck Chart Settings >> Chart Drawings >> Adjust Tool Values to Tick Size before using the Linear 
Regression drawing tool. 

*Last modified Monday, 26th September, 2022.
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Linear Regressive Slope
This study calculates and displays a moving Linear Regressive Slope. The independent variable is the Index \(t\), 
and the dependent variable is specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Linear Regressive Slope at Index \(t\) for the 
given Inputs as \(LRS_t(X,n)\), and we compute it for \(t \geq n\) as follows.

\(\displaystyle{LRS_t(X,n) = \frac{n\cdot\sum_{i = t - n + 1}^t (t - i)X_i - \sum_{t - n + 1}^t X_i}{\frac{n^2(n - 
1)^2}{4}-n\cdot\frac{(n - 1)n(2n - 1)}{6}}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.
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Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Linear_Regressive_Slope.76.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Linear_Regressive_Slope.76.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexc97d.html?page=doc/SoftwareDownload.php


◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Load Day Session 
Only at Open

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Load Day Session Only at Open
This study when applied to a chart, will disable Chart >> Chart Settings >> Session Times >> Use Evening 
Session, if it is enabled and the Session Times >> Start Time has been encountered according to the current time 
or the time of the replay.

This study should be used only on a very small number of charts because it does cause a reloading of the charts, 
which can place a higher CPU load on your system while the charts are being reloaded. This will cause 
Sierra_Chart to become less responsive during the time the Intraday charts are being loaded. 

The study only works with Intraday charts.

Inputs

This study has no inputs. 

*Last modified Monday, 26th September, 2022.
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MACD
The Moving Average Convergence/Divergence (MACD) is a trend-following momentum indicator that shows the 
relationship between two moving averages of prices. The MACD was developed by Gerald Appel. In Sierra Chart 
you have a choice of the Moving Average type to use in the calculations. We describe the calculation below. 

Let \(X\) be a random variable denoting the Input Data Input. Let the Inputs Fast Moving Average Length, Slow 
Moving Average Length, and MACD Moving Average Length be denoted as \(n_F\), \(n_S\), and \(n_M\), 
respectively. This study calculates and displays three indicators: the MACD, the Moving Average of the MACD, 
and the MACD Difference. We denote the values of these indicators for the given Inputs at Index \(t\) as \
(MACD_t\left(X,n_F,n_S\right)\), \(\overline{MACD}_t\left(X,n_F,n_S,n_M\right)\), and \(\Delta 
MACD_t\left(X,n_F,n_S,n_M\right)\), respectively. We describe the methods of calculation of these indicators 
below.

The MACD is calculated for \(t \geq 0\) in terms of Exponential Moving Averages as follows.

\(MACD_t\left(X,n_F,n_S\right) = EMA_t\left(X,n_F\right) - EMA_t\left(X,n_S\right)\)
The Moving Average of the MACD is calculated for \(t \geq \max\{n_S,n_F\} + n_M\) in terms of an Exponential 
Moving Average as follows.

\(\overline{MACD}_t\left(X,n_F,n_S,n_M\right) = EMA_t\left(MACD\left(X,n_F,n_S\right),n_M\right)\)

In the above formula, \(MACD\left(X,n_F,n_S\right)\) is a random variable denoting the MACD with Inputs as 
listed in the parentheses.

Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Averages in each of 
the above formulas could be replaced with Linear Regression Moving Averages, Simple Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

The MACD Difference is calculated for \(t \geq \max\{n_S,n_F\} + n_M\) in terms of the MACD and the Moving 
Average of the MACD as follows.

\(\Delta MACD_t\left(X,n_F,n_S,n_M\right) = MACD_t\left(X,n_F,n_S\right) - \overline{MACD}
_t\left(X,n_F,n_S,n_M\right)\)
Inputs

• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Moving Average Type
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

MACD.32.scss 

*Last modified Monday, 26th September, 2022.
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MACD - Volume Weighted
Let \(X\) be a random variable denoting the Input Data Input. Let the Inputs Fast Moving Average Length, Slow 
Moving Average Length, and MACD Moving Average Length be denoted as \(n_F\), \(n_S\), and \(n_M\), 
respectively. This study calculates and displays three indicators: the Volume Weighted MACD, the Moving 
Average of the Volume Weighted MACD, and the Volume Weighted MACD Difference. These indicators are the 
same as those in the MACD study, but with the Volume Weighted Moving Average used in place of the 
Exponential Moving Average. We describe the methods of calculation of these indicators below.

The Volume Weighted MACD is calcuated \(t \geq \max\{n_S,n_F\} + n_M\) in terms of Volume Weighted 
Moving Averages as follows.

\(MACD_t\left(X,n_F,n_S\right) = VWMA_t\left(X,n_F\right) - VWMA_t\left(X,n_S\right)\)
Note: \(MACD_t\left(X,n_F,n_S\right)\) is calculated internally for \(n_S \leq t < \max\{n_S,n_F\} + n_M\), but 
these values are not displayed as output. However, the value at \(t = \max\{n_S,n_F\} + n_M - 1\) is used to 
calculate the Exponential Moving Average in the next step.

The Moving Average of the Volume Weighted MACD is then calculated using an Exponential Moving Average as 
follows.

\(\overline{MACD}_t\left(X,n_F,n_S,n_M\right) = EMA_t\left(MACD\left(X,n_F,n_S\right),n_M\right)\)
In the above formula, \(MACD\left(X,n_F,n_S\right)\) is a random variable denoting th Volume Weighted MACD 
with Inputs as listed in parentheses.

Finally, the Volume Weighted Moving Average Difference is calculated as follows.

\(\Delta MACD_t\left(X,n_F,n_S,n_M\right) = MACD_t\left(X,n_F,n_S\right) - \overline{MACD}
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_t\left(X,n_F,n_S,n_M\right)\)
Inputs

• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

MACD_-_Volume_Weighted.248.scss 

*Last modified Monday, 26th September, 2022.
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MACD Bollinger Bands - Improved
This study calculates and displays an improved version of MACD Bollinger Bands for the data specified by the 
Input Data Input, as well as a moving average of the MACD. Refer to the documentation of the MACD study for 
an explanation of the notation used here.

Let the Number of Standard Deviations Input be denoted as \(k\). Then we denote the MACD Bollinger Bands - 
Improved at Index \(t\) for the given Inputs as \(TB^{(MBI)}_t(X,n_F,n_S,n_M,k)\) (Top Band) and \
(BB^{(MBI)}_t(X,n_F,n_S,n_M,k)\) (Bottom Band), and we compute them for \(t \geq 2n_M + \max\{n_F,n_S\}\) 
in terms of a Standard Deviation as follows.

\(TB^{(MBI)}_t(X,n_F,n_S,n_M,k) = \overline{MACD}_t(X,n_F,n_S,n_M) + SMA_t(|\Delta 
MACD(X,n_F,n_S,n_M)|,n_M) + k\cdot\sigma_t(MACD(X,n_F,n_S),n_M)\) 

\(BB^{(MBI)}_t(X,n_F,n_S,n_M,k) = \overline{MACD}_t(X,n_F,n_S,n_M) - SMA_t(|\Delta 
MACD(X,n_F,n_S,n_M)|,n_M) - k\cdot\sigma_t(MACD(X,n_F,n_S),n_M)\)
The band in the middle is the graph of \(\overline{MACD}_t(X,n_F,n_S,n_M)\), which by default is computed in 
terms of a Simple Moving Average as follows.
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\(\overline{MACD}_t(X,n_F,n_S,n_M) = SMA_t(MACD(X,n_F,n_S),n_M)\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Inputs

• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Number of Standard Deviations
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

MACD_Bollinger_Bands_-_Improved.421.scss 

*Last modified Monday, 26th September, 2022.
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MACD Bollinger Bands - Standard
This study calculates and displays MACD Bollinger Bands for the data specified by the Input Data Input, as well 
as a moving average of the MACD. Refer to the documentation of the MACD study for an explanation of the 
notation used here.

Let the Number of Standard Deviations Input be denoted as \(k\). Then we denote the MACD Bollinger Bands - 
Standard at Index \(t\) for the given Inputs as \(TB^{(MBS)}_t(X,n_F,n_S,n_M,k)\) (Top Band) and \
(BB^{(MBS)}_t(X,n_F,n_S,n_M,k)\) (Bottom Band), and we compute them for \(t \geq 2n_M + \max\{n_F,n_S\}
\) in terms of a Standard Deviation as follows.

\(TB^{(MBS)}_t(X,n_F,n_S,n_M,k) = \overline{MACD}_t(X,n_F,n_S,n_M) + 
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k\cdot\sigma_t(MACD(X,n_F,n_S),n_M)\) 

\(BB^{(MBS)}_t(X,n_F,n_S,n_M,k) = \overline{MACD}_t(X,n_F,n_S,n_M) - 
k\cdot\sigma_t(MACD(X,n_F,n_S),n_M)\)
The band in the middle is the graph of \(\overline{MACD}_t(X,n_F,n_S,n_M)\), which by default is computed in 
terms of an Exponential Moving Average as follows.

\(\overline{MACD}_t(X,n_F,n_S,n_M) = EMA_t(MACD(X,n_F,n_S),n_M)\)
Note: Depending on the setting of the Moving Average Type Input, the Exponential Moving Average in the above 
formula could be replaced with a Linear Regression Moving Average, a Simple Moving Average, a Weighted 
Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving 
Average.

Inputs

• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Number of Standard Deviations
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

MACD_Bollinger_Bands_-_Standard.422.scss 

*Last modified Monday, 26th September, 2022.
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MACD Crossover System
This study displays signals to buy (indicated by an "up" arrow) or sell (indicated by a "down" arrow) at Index \(t\). 
To familiarize yourself with the terminology, notation, and Inputs used in this study, refer to the documentation for 
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the MACD study.The conditions that determine which signal, if any, is displayed are stated below.

Let the High Price and Low Price at Index \(t\) be denoted as \(H_t\) and \(L_t\), respectively, and we let the Input 
Arrow Offset Percentage be denoted as \(k\).

For \( t > \max\{n_S,n_F\} + n_M\):

A Buy Signal is indicated by an Up Arrow at Index \(t\) if the Subgraph of \(MACD_t(X,n_F,n_S)\) crosses the 
Subgraph of \(\overline{MACD}_t(X,n_F,n_S,n_M)\) from below at \(t\). That is, a Buy Signal at \(t\) satisfies the 
conditions \(MACD_{t - 1}(X,n_F,n_S) < \overline{MACD}_{t - 1}(X,n_F,n_S,n_M)\) and \
(MACD_t(X,n_F,n_S) > \overline{MACD}_t(X,n_F,n_S,n_M)\). The vertical coordinate of the tip of the arrow is 
given by \(L_t - \frac{k}{100}\cdot\left(H_t - L_t\right)\).
A Sell Signal is indicated by a Down Arrow at Index \(t\) if the Subgraph of \(MACD_t(X,n_F,n_S)\) crosses the 
Subgraph of \(\overline{MACD}_t(X,n_F,n_S,n_M)\) from above at \(t\). That is, a Sell Signal at \(t\) satisfies the 
conditions \(MACD_{t - 1}(X,n_F,n_S) > \overline{MACD}_{t - 1}(X,n_F,n_S,n_M)\) and \
(MACD_t(X,n_F,n_S) < \overline{MACD}_t(X,n_F,n_S,n_M)\). The vertical coordinate of the tip of the arrow is 
given by \(H_t + \frac{k}{100}\cdot\left(H_t - L_t\right)\).
Inputs

• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Moving Average Type
• Arrow Offset Percentage: This Input determines the distance that each arrow (up or down) is situated 

from its corresponding chart bar (below or above).
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

MACD_Crossover_System.311.scss 

*Last modified Monday, 26th September, 2022.
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MACD Leader
This study calculates and displays an MACD, a Moving Average of the MACD, and an MACD Leader for the data 
specified by the Input Data Input. See the MACD study for an explanation of the notation used here.

The MACD and the Moving Average of the MACD are calculated in the same way as they are in the MACD 
study, except that the default setting of the MACD Moving Average Type Input is Simple Moving Average 
instead of Exponential Moving Average. 

We denote the MACD Leader at Index \(t\) as \(MACDL_t(X,n_F,n_S)\), and we compute it as follows.

\(MACDL_t(X,n_F,n_S) = MACD_t(X,n_F,n_S) + EMA_t(X - EMA(X,n_F),n_F) - EMA_t(X - 
EMA(X,n_S),n_S)\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Averages in the last 
two terms on the right hand side of the above formula could be replaced with Linear Regression Moving Averages, 
Simple Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

For all three subgraphs, the output is displayed for \(t \geq n_M + \max\{n_F,n_S\}\).

Inputs

• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Moving Average Type
• MACD Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

MACD_Leader.419.scss 

*Last modified Monday, 26th September, 2022.
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• Using Studies (Opens a new page)

Market Facilitation Index
This study calculates and displays a Market Facilitation Index (MFI) for the Price and Volume Data. The MFI was 
created by Dr. Bill Williams and it is an attempt to determine the efficiency of price movement by quantifying the 
price movement per unit of volume. We describe the calculation below.

Let \(H\), \(L\), and \(V\) be random variables denoting the High Price, Low Price, and Volume, respectively, and 
let \(H_t\), \(L_t\), and \(V_t\) be their respective values at Index \(t\). Let \(v\) be the Multiplier Input. We denote 
the Market Facilitation Index at Index \(t\) as \(MFI_t(k)\), and we compute it for \(t \geq 0\) as follows.

\(\displaystyle{MFI_t(k) = v\cdot\frac{H_t - L_t}{V_t}}\)
Inputs

• Multiplier
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Market_Facilitation_Index.34.scss 

*Last modified Monday, 26th September, 2022.
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Market Facilitation Index Colored
This study calculates and displays a Market Facilitation Index (MFI) for the Price and Volume Data. The MFI was 
created by Dr. Bill Williams and it is an attempt to determine the efficiency of price movement by quantifying the 
price movement per unit of volume. We describe the calculation below.

Let \(H\), \(L\), and \(V\) be random variables denoting the High Price, Low Price, and Volume, respectively, and 
let \(H_t\), \(L_t\), and \(V_t\) be their respective values at Index \(t\). Let \(v\) be the Multiplier Input. We denote 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexf1c7.html?page=doc/StudiesReference.php&ID=256
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexf1c7.html?page=doc/StudiesReference.php&ID=256
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/0/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


the Market Facilitation Index at Index \(t\) as \(MFI_t(k)\), and we compute it for \(t \geq 0\) as follows.

\(\displaystyle{MFI_t(k) = v\cdot\frac{H_t - L_t}{V_t}}\)
This study also colors the MFI Subgraph according to the following rules.

• \(MFI_t(k) > MFI_{t - 1}(k)\) and \(V_t > V_{t - 1} \Rightarrow\) green
• \(MFI_t(k) < MFI_{t - 1}(k)\) and \(V_t < V_{t - 1} \Rightarrow\) brown
• \(MFI_t(k) > MFI_{t - 1}(k)\) and \(V_t < V_{t - 1} \Rightarrow\) blue
• \(MFI_t(k) < MFI_{t - 1}(k)\) and \(V_t > V_{t - 1} \Rightarrow\) red

Inputs

• Multiplier
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Market_Facilitation_Index_Colored.256.scss 

*Last modified Monday, 26th September, 2022.
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Market Structure MSL/MSH
This study identifies Market Structure Lows and Highs on the chart. The bars where these occur will be colored. 
The color to use is controlled through the Subgraph color settings. You can also optionally show Labels on the 
bars.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be the Open, High, Low, and Close Prices, respectively, at Index \(t\). We 
denote the Market Structure High and Market Structure Low functions at Index \(t\) as \(MSH_t\) and \(MSL_t\), 
respectively, and we compute them for \(t \geq 2\) as follows.

\(\displaystyle{MSH_t = \left\{ \begin{matrix} 1 & (O_{t - 1} < C_{t - 1} \space and \space O_t < C_t \space and 
\space O_{t + 1} > C_{t + 1}) \space and \space (H_{t - 1} < H_t \space and \space H_{t + 1} < H_t) \\ 0 & 
otherwise \end{matrix}\right .}\) 
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\(\displaystyle{MSL_t = \left\{ \begin{matrix} 1 & (O_{t - 1} > C_{t - 1} \space and \space O_t > C_t \space and 
\space O_{t + 1} < C_{t + 1}) \space and \space (L_{t - 1} > L_t \space and \space L_{t + 1} > L_t) \\ 0 & 
otherwise \end{matrix}\right .}\)
The Label at Index \(t\), if there is one, is denoted as \(Label_t\). A bar has a Label only if either \(MSH\) or \
(MSL\) has a value of \(1\) at that bar. The possible values of the Labels are \(HH\) (Higher High), \(LH\) (Lower 
High), \(LL\) (Lower Low), and \(HL\) (Higher Low). These labels are displayed only if the Draw Labels Input is 
set to Yes. Below we describe in detail how the value of the Label for a given bar is determined.

• Case 1: \(MSH_t = 1\)
We enumerate the values of the Index \(t\) at which \(MSH_t = 1\) as \(T^{(MSH)}_i\), where \(i = 1, 2, 
3, ...\). The Labels \(HH\) and \(LH\) can only appear at these values of the Index.
For \(i = 1\), we have \(Label_{T^{(MSH)}_1} = HH\)
For \(i > 1\), we have the following.
\(\displaystyle{Label_{T^{(MSH)}_i} = \left\{ \begin{matrix} HH & H_{T^{(MSH)}_{i - 1}} < 
H_{T^{(MSH)}_i} \\ Label_{T^{(MSH)}_{i - 1}} & H_{T^{(MSH)}_{i - 1}} = H_{T^{(MSH)}_i} \\ 
LH & H_{T^{(MSH)}_{i - 1}} > H_{T^{(MSH)}_i} \end{matrix}\right .}\) The bars with Indices \
(T^{(MSH)}_i\) are colored purple by default. If the labels are displayed, then they appear above their 
corresponding bars at a vertical position \(H_{T^{(MSH)}_i} + \frac{k}{100}\left(H_{T^{(MSH)}_i} - 
L_{T^{(MSH)}_i}\right)\), where \(k\) denotes the Text Labels Percentage Offset Input.
If the Display Price Values Input is set to Yes, then the High Price \(H_{T^{(MSH)}_i}\) appears in the 
Label at Index \(t = T^{(MSH)}_i\)

• Case 2: \(MSL_t = 1\)
We enumerate the values of the Index \(t\) at which \(MSL_t = 1\) as \(T^{(MSL)}_i\), where \(i = 1, 2, 
3, ...\). The Labels \(LL\) and \(HL\) can only appear at these values of the Index.
For \(i = 1\), we have \(Label_{T^{(MSL)}_1} = LL\)
For \(i > 1\), we have the following.
\(\displaystyle{Label_{T^{(MSL)}_i} = \left\{ \begin{matrix} LL & L_{T^{(MSL)}_{i - 1}} > 
L_{T^{(MSL)}_i} \\ Label_{T^{(MSL)}_{i - 1}} & L_{T^{(MSL)}_{i - 1}} = L_{T^{(MSL)}_i} \\ HL 
& L_{T^{(MSL)}_{i - 1}} < L_{T^{(MSL)}_i} \end{matrix}\right .}\) The bars with Indices \
(T^{(MSL)}_i\) are colored orange by default. If the labels are displayed, then they appear below their 
corresponding bars at a vertical position \(L_{T^{(MSL)}_i} - \frac{k}{100}\left(H_{T^{(MSL)}_i} - 
L_{T^{(MSL)}_i}\right)\), where \(k\) denotes the Text Labels Percentage Offset Input.
If the Display Price Values Input is set to Yes, then the Low Price \(L_{T^{(MSL)}_i}\) appears in the 
Label at Index \(t = T^{(MSL)}_i\)

Inputs

• Draw Labels: If this is set to Yes, then HH (Higher High), LH (Lower High), LL (Lower Low), HL 
(Higher Low) labels will be displayed.

• Text Labels Percentage Offset: This is the actual price value that you want to offset the labels from the 
Highs or Lows of the price bars. Usually 0 is fine unless the labels are too close.

• Display Price Values: When this Input is set to Yes and the Draw Labels Input is also set to Yes, then the 
low or high price for the bar will be displayed as well.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Market_Structure_MSL_MSH.212.scss 
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McClellan Oscillator - 1 Chart
This study calculates and displays a McClellan Oscillator (MO) for the Price Data of a single chart. The MO is a 
market breadth indicator that is based on a smoothed difference between the number of advancing and declining 
issues on an exchange. This study is normally used on Historical charts.

Add this study to the chart of a symbol that indicates the Advancing Issues minus the Declining Issues. This data is 
provided with the Sierra_Chart Market Statistics Data Feed. The symbol for the NYSE is NISS-NYSE. This study 
can be applied to a chart of the NISS-NYSE symbol.

This study uses a modified Exponential Moving Average, which we will denote as \(MEMA^{(1)}_t(X,n)\). The \
(M\) at the beginning of the function name stands for "McClellan", and the superscript \((1)\) serves to distinguish 
this average from a different average, \(MEMA^{(2)}_t(X,n)\), which is used in the McClellan Summation Index - 
1 Chart study.

If the Use ABS Value Input is set to No, then \(MEMA^{(1)}_t(X,n)\) is computed as follows.

\(\displaystyle{MEMA^{(1)}_t(X,n) = \left\{ \begin{matrix} X_0 & t = 0 \\ \left(\frac{2}{n + 1}\right)X_t + 
\left(\frac{2}{n + 1} - 1\right)MEMA^{(1)}_{t - 1}(X,n) & t > 0 \end{matrix}\right .}\)
If the Use ABS Value Input is set to Yes, then \(MEMA^{(1)}_t(X,n)\) is computed as follows.

\(\displaystyle{MEMA^{(1)}_t(X,n) = \left\{ \begin{matrix} X_0 & t = 0 \\ \left(\frac{2}{n + 1}\right)|X_t| + 
\left(\frac{2}{n + 1} - 1\right)MEMA^{(1)}_{t - 1}(X,n) & t > 0 \end{matrix}\right .}\)
Let \(C\) be a random variable denoting the Close Price. The McClellan Oscillator - 1 Chart at Index \(t\) is 
denoted as \(MO_t\), and it is computed as follows.

\(MO_t = MEMA^{(1)}_t(C,19) - MEMA^{(1)}_t(C,39)\)
Inputs

• Use ABS Value: This is a custom Input that determines the method of smoothing in the calculation of the 
MO.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

McClellan_Oscillator_-_1_Chart.176.scss 
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McClellan Summation Index - 1 Chart
This study calculates and displays the McClellan Summation Index (MSI) for the Price Data of a single chart. The 
MSI is a market breadth indicator that is based on a smoothed difference between the number of advancing and 
declining issues on an exchange. This study is normally used on Historical charts.

Add this study to the chart of a symbol that indicates the Advancing Issues minus the Declining Issues. This data is 
provided with the Sierra_Chart Market Statistics Data Feed. The symbol for the NYSE is NISS-NYSE. This study 
can be applied to a chart of the NISS-NYSE symbol.

This study uses a modified Exponential Moving Average, which we will denote as \(MEMA^{(2)}_t(X,n)\). The \
(M\) at the beginning of the function name stands for "McClellan", and the superscript \((2)\) serves to distinguish 
this average from a different average, \(MEMA^{(1)}_t(X,n)\), which is used in the McClellan Oscillator - 1 Chart 
study.

\(MEMA^{(2)}_t(X,n)\) is computed for \(t \geq 0\) as follows.

For \(t = 0\): \(MEMA^{(2)}_0(X,n) = X_0\)

For \(t > 0\): \(\displaystyle{MEMA^{(2)}_t(X,n) = \left\{ \begin{matrix} 0 & X_t = 0 \\ \left(\frac{2}{n + 
1}\right)X_t + \left(1 - \frac{2}{n + 1}\right)MEMA^{(2)}_{t - 1}(X,n) & X_t \neq 0 \end{matrix}\right .}\)

Let \(C\) be a random variable denoting the Close Price, and let \(C_t\) be its value at Index \(t\). The McClellan 
Summation Index - 1 Chart at Index \(t\) is denoted as \(MSI_t\), and it is computed as follows.

\(\displaystyle{MSI_t = \left\{ \begin{matrix} MSI_{t - 1} & C_t = 0 \\ MSI_{t - 1} + \left(MEMA^{(2)}_t(C,19) 
- MEMA^{(2)}_t(C,39)\right) & C_t \neq 0 \end{matrix}\right . }\)
Inputs

• This study has no Inputs.
Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

McClellan_Summation_Index_-_1_Chart.200.scss 

*Last modified Monday, 26th September, 2022.
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Momentum
[Using Studies] - [Link] - [Top]
This study calculates and displays the Momentum of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). The Momentum at Index \(t\) for the given Inputs is denoted as \
(M_t(X,n)\), and we compute it for \(t \geq n\). The method of computation depends on the setting of the 
Momentum Type Input, as decribed below.

If Momentum Type is set to Difference, then \(M_t(X,n)\) is calculated as follows.

\(M_t(X,n) = \displaystyle{X_t - X_{t - n}}\)
If Momentum Type is set to Quotient, then \(M_t(X,n)\) is calculated as follows.

\(\displaystyle{M_t(X,n) =\left\{ \begin{matrix} 100\cdot\frac{X_t}{X_{t - n}} & X_{t - n} \neq 0 \\ 0 & X_{t - 
n} = 0 \end{matrix}\right .}\)
Inputs

• Input Data
• Length
• Momentum Type: This custom Input determines whether the Difference or Quotient version of the 

Momentum formula is used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Momentum.35.scss 

*Last modified Monday, 26th September, 2022.
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Momentum Trend
[Using Studies] - [Link] - [Top]
This study is based on the Momentum study. Refer to that study for a full explanation of the notation used here.

A point is drawn on the bar high if \(M_{t - 1}(X,n) < M_t(X,n)\), and a point is drawn on the bar low if \(M_{t - 
1}(X,n) \geq M_t(X,n)\). This is done for all \(t > n\).

Inputs

• Input Data
• Length
• Momentum Type: This custom Input determines whether the Difference or Quotient version of the 

Momentum formula is used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Momentum_Trend.62.scss 

*Last modified Monday, 26th September, 2022.
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Momentum with Moving Average
[Using Studies] - [Link] - [Top]
This study calculates and displays both the Momentum and a Simple Moving Average of the Momentum of the 
data specified by the Input Data Input. Refer to those studies for a full explanation of the notation used here.

In the expression \(M_t(X,n)\), \(n\) denotes the Input Momentum Length. This Input was simply called Length 
in the Momentum study.

We denote the Simple Moving Average of the Momentum as \(SMA_t(M(X,n),n_{MA})\), where \(n_{MA}\) 
denotes the Moving Average Length, and \(M(X,n)\) is a random variable denoting the Momentum of Length \
(n\) for the Input Data \(X\). 

Both \(M_t(X,n)\) and \(SMA_t(M(X,n),n_{MA})\) are displayed for \(t \geq n + n_{MA}\). In order to compute \
(SMA_{n + n_{MA}}(M(X,n),n_{MA})\), internal calculations of \(M_t(X,n)\) are executed for \(n \leq t < n + 
n_{MA}\), but these values are not displayed as output.

Inputs

• Input Data
• Momentum Length
• Moving Average Length
• Momentum Type: This custom Input determines whether the Difference or Quotient version of the 

Momentum formula is used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Momentum_with_Moving_Average.82.scss 

*Last modified Monday, 26th September, 2022.
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Money Flow Index
This study calculates and displays a Money Flow Index (MFI) for the Price Data. The MFI is a momentum 
indicator that measures the strength of money flowing in and out of a security. It is related to the relative Strength 
Index (RSI), but whereas the RSI incorporates only prices, the MFI accounts for volume.

The MFI makes use of the notion of a Typical Price. We denote the Typical Price at Index \(t\) as \(P^{(Typ)}_t\), 
and we take this to be the average of the High \(H\), Low \(L\), and Close \(C\) Prices at Index \(t\). We state this 
symbolically as follows.

\(\displaystyle{P^{(Typ)}_t = \frac{H_t + L_t + C_t}{3}}\)
Let \(V_t\) denote the Volume at Index \(t\). We denote the Raw Money Flow, Positive Money Flow, and Negative 
Money Flow at Index \(t\) as \(RMF_t\), \(MF^{(+)}_t\), and \(MF^{(-)}_t\), respectively, and we compute them as 
follows.

\(RMF_t = P^{(Typ)}_t \cdot V_t\) 

\(MF^{(+)}_t = \left\{ \begin{matrix} RMF_t & P^{(Typ)}_t > P^{(Typ)}_{t - 1} \\ 0 & P^{(Typ)}_t \leq 
P^{(Typ)}_{t - 1} \end{matrix}\right .\) 

\(MF^{(-)}_t = \left\{ \begin{matrix} RMF_t & P^{(Typ)}_t < P^{(Typ)}_{t - 1} \\ 0 & P^{(Typ)}_t \geq 
P^{(Typ)}_{t - 1} \end{matrix}\right .\)
Let \(n\) denote the Length Input. Then we denote \(n\)-period Positive and Negative Money Flows as \(MF^{(+)}
(n)_t\), and \(MF^{(-)}(n)_t\), respectively, and we compute them as follows.

\(\displaystyle{MF^{(+)}_t(n) = \sum_{i = t - n + 1}^t} MF^{(+)}_i\) 

\(\displaystyle{MF^{(-)}_t(n) = \sum_{i = t - n + 1}^t} MF^{(-)}_i\)
We denote the Money Flow Ratio at Index \(t\) as \(MFR_t(n)\), and we compute it as follows.

\(\displaystyle{MFR_t(n) = \frac{MF^{(+)}_t(n)}{MF^{(-)}_t(n)}}\)
Finally, we denote the Money Flow Index at Index \(t\) as \(MFI_t(n)\), and we compute it as follows.

\(\displaystyle{MFI_t(n) = 100 - \frac{100}{1 + MFR_t(n)}}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Money_Flow_Index.106.scss 
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Moving Average - Adaptive
[Using Studies] - [Link] - [Top]
This study calculates and displays an Adaptive Moving Average of the data specified by the Input Data Input. 
This moving average was developed by Perry Kaufman. Reference: Stocks & Commodities V13:6: (267): Sidebar: 
Adaptive Moving Average.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Fast Smoothing Constant and Slow Smoothing Constant be denoted as \(c_F\) and \(c_S\), 
respectively, and let the Input Length be denoted as \(n\). We denote the values of the Direction, Volatility, and 
Smoothing Constant for the given Inputs at Index \(t\) as \(Dir_t(X,n)\), \(Vol_t(X,n)\), and \(c_t(X,n)\), 
respectively. We compute these for \(t \geq n\) as follows.

\(Dir_t(X,n) = X_t - X_{t-n}\) 

\(\displaystyle{Vol_t(X,n) = \left\{ \begin{matrix} 0.000001 & \sum_{i=t-n+1}^t\left|X_i - X_{i-1}\right| = 0 \\ 
\sum_{i=t-n+1}^t\left|X_i - X_{i-1}\right| & \sum_{i=t-n+1}^t\left|X_i - X_{i-1}\right| \neq 0 \end{matrix}
\right .}\) 

\(\displaystyle{c_t(X,n) = \left[\left|\frac{Dir_t(X,n)}{Vol_t(X,n)}\right|\left(\frac{2}{c_F + 1} - \frac{2}{c_S + 
1}\right) + \frac{2}{c_S + 1}\right]^2}\)
We denote the Moving Average - Adaptive at Index \(t\) for the given Inputs as \(AMA_t\left(X,n,c_F,c_S\right)
\), and we compute it with the following recursion relation for \(t \geq n\).

\(\displaystyle{AMA_t\left(X,n,c_F,c_S\right) = \left\{ \begin{matrix} X_{t-1} + c_t(X,n)\cdot\left(X_t - X_{t - 
1}\right) & AMA_{t-1}\left(X,n,c_F,c_S\right) = 0 \\ AMA_{t-1}\left(X,n,c_F,c_S\right) + c_t(X,n)\cdot(X_t - 
AMA_{t-1}\left(X,n,c_F,c_S\right)) & AMA_{t-1}\left(X,n,c_F,c_S\right) \neq 0 \end{matrix}\right.}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length
• Fast Smoothing Constant: This is the Length of a fast-moving Exponential Moving Average. It should be 

set to a value that is less than that of the Input Slow Smoothing Constant to obtain sensible results.
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• Slow Smoothing Constant: This is the Length of a slow-moving Exponential Moving Average.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Adaptive.93.scss 

*Last modified Monday, 26th September, 2022.
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Moving Average - Adaptive Binary Wave
This study calculates the binary wave for Kaufman's Adaptive Moving Average. Refer to that study to familiarize 
yourself with the notation used here.

Just as with the Adaptive Moving Average, this study relies on the Inputs Input Data \(X\), Length \(n\), Fast 
Smoothing Constant \(c_F\), and Slow Smoothing Constant \(c_S\). The study also has an additional Input, 
namely the Filter Percentage \(f\).

We define two functions \(AMA^{(Low)}_t(X,n,c_F,c_S)\) and \(AMA^{(High)}_t(X,n,c_F,c_S)\) at Index \(t\) 
as follows.

For \(t = 0\):

\(AMA^{(Low)}_0(X,n,c_F,c_S) = AMA^{(High)}_0(X,n,c_F,c_S) = AMA_0(X,n,c_F,c_S)\)
For \(t > 0\):

\(\displaystyle{AMA^{(Low)}_t(X,n,c_F,c_S) = \left\{ \begin{matrix} AMA_t(X,n,c_F,c_S) & 
AMA_t(X,n,c_F,c_S) < AMA_{t-1}(X,n,c_F,c_S) \\ AMA^{(Low)}_{t-1}(X,n,c_F,c_S) & AMA_t(X,n,c_F,c_S) 
\geq AMA_{t-1}(X,n,c_F,c_S) \end{matrix}\right .}\) 

\(\displaystyle{AMA^{(High)}_t(X,n,c_F,c_S) = \left\{ \begin{matrix} AMA^{(High)}_{t-1}(X,n,c_F,c_S) & 
AMA_t(X,n,c_F,c_S) \leq AMA_{t-1}(X,n,c_F,c_S) \\ AMA_t(X,n,c_F,c_S) & AMA_t(X,n,c_F,c_S) > 
AMA_{t-1}(X,n,c_F,c_S) \end{matrix}\right .}\)
The function \(AMA^{(Low)}\) only changes value if the Adaptive Moving Average decreases from Index \(t-1\) 
to Index \(t\). The function \(AMA^{(High)}\) only changes value if the Adaptive Moving Average increases from 
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Index \(t-1\) to Index \(t\).

Finally, the Binary Wave is calculated. We denote the value of the Binary Wave at Index \(t\) for the given Inputs 
as \(BW_t(X,n,c_F,c_S,f)\), and we compute it as follows.

\(\displaystyle{BW_t(X,n,c_F,c_S,f) = \left\{ \begin{matrix} 1 & AMA_t(X,n,c_F,c_S) - AMA^{(Low)}
_t(X,n,c_F,c_S) > \frac{f}{100}\sigma_t(AMA(X,n,c_F,c_S),n) \\ -1 & AMA^{(High)}_t(X,n,c_F,c_S) - 
AMA_t(X,n,c_F,c_S) > \frac{f}{100}\sigma_t(AMA(X,n,c_F,c_S),n) \\ 0 & otherwise \end{matrix}\right.}\)
In the above formula, the function \(\sigma\) (sigma) is the Standard Deviation function.

Inputs

• Input Data
• Length
• Fast Smoothing Constant: This is the Length of a fast-moving Exponential Moving Average. It should be 

set to a value that is less than that of the Input Slow Smoothing Constant to obtain sensible results.
• Slow Smoothing Constant: This is the Length of a slow-moving Exponential Moving Average.
• Filter Percent: This Input, together with the Standard Deviation, determines the lower bound on both \

(AMA_t(X,n) - AMALow_t(X,n)\) and \(AMAHigh_t(X,n) - AMA_t(X,n)\), which in turn determine the 
value of \(BW_t(X,n,f)\).

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Adaptive_Binary_Wave.359.scss 

*Last modified Monday, 26th September, 2022.
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Moving Average - Arnaud Legoux
This study calculates and displays an Arnaud Legoux Moving Average (ALMA) of the data specified by the Input 
Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_j\) be the value of the Input Data at Index \
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(j\). Let the Inputs Length, Sigma, and Offset be denoted as \(n\), \(\sigma\), and \(k\), respectively. Then we 
denote the Moving Average - Arnaud Legoux at Index \(t\) for the given Inputs as \(ALMA_t(X, n,\sigma, k)\), 
and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{ALMA_t(X, n, \sigma, k) = \frac{\sum_{j = 0}^{n - 1}\exp\left(-\frac{(j - \lfloor k(n - 1) 
\rfloor)^2}{2n^2/\sigma^2}\right) \cdot X_{t - n + 1 + j}}{\sum_{j = 0}^{n - 1}\exp\left(-\frac{(j - \lfloor k(n - 1) 
\rfloor))^2}{2n^2/\sigma^2}\right)}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

For an explanation of the Floor Function (\(\lfloor \cdot \rfloor\)), refer to our description here 

ALMA is a weighted moving average with Gaussian weights. It is advertised as a Gaussian filter, however caution 
should be exercised in this interpretation. The Input \(\sigma\) does not play the role of the standard deviation of 
the Gaussians. Rather, the standard deviation is determined by \(\frac{n}{\sigma}\). The mean, or center, of each 
Gaussian is determined by \(\lfloor k(n - 1) \rfloor\)

Inputs

• Input Data
• Length
• Sigma: This Input controls the width of the Gaussian distribution of the weights.
• Offset: This Input controls the center of the Gaussian distribution of the weights.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Arnaud_Legoux.475.scss

*Last modified Monday, 26th September, 2022.
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This study calculates and displays a block moving average for the Price Data.

Let \(H\) and \(L\) be random variables denoting the High and Low Prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Let the Average True Range Length, Box Multiplier 1, and Box 
Multiplier 2 Inputs be denoted as \(n\), \(v_1\), and \(v_2\), respectively. We introduce two functions Work Box 
Half 1 and Work Box Half 2, denoted as \(WBH_t^{(1)}(n)\) and \(WBH_t^{(2)}(n)\), and we compute them in 
terms of the Average True Range as follows.

\(WBH_t^{(1)}(n) = \frac{1}{2}v_1\overline{TR}_t(n)\) 

\(WBH_t^{(2)}(n) = \frac{1}{2}v_2\overline{TR}_t(n)\)
Next we introduce eight other functions which are calculated in terms of \(WBH_t^{(1)}(n)\) and \(WBH_t^{(2)}
(n)\). They are Direction 1, Direction 2, Top 1, Top 2, Middle 1, Middle 2, Bottom 1, and Bottom 2, which we 
denote respectively as \(Dir^{(1)}_t(n,v_1)\), \(Dir^{(2)}_t(n,v_2)\), \(Top^{(1)}_t(n,v_1)\), \(Top^{(2)}
_t(n,v_2)\), \(Mid^{(1)}_t(n,v_1)\), \(Mid^{(2)}_t(n,v_2)\), \(Bot^{(1)}_t(n,v_1)\), and \(Bot^{(2)}_t(n,v_2)\). 
These functions are all equal to zero for \(t < n - 1\), and they are computed for \(t \geq n - 1\) as follows \((i = 
1,2)\)

\(Dir^{(i)}_t(n,v_i) =\left\{ \begin{matrix} 1 & H_t > Top_{t - 1}^{(i)}(n,v_i) \\ -1 & L_t < Bot_{t - 1}^{(i)}
(n,v_i) \space and \space H_t \leq Top_{t - 1}^{(i)}(n,v_i) \\ Dir^{(i)}_{n - 1}(n,v_i) & otherwise \end{matrix}
\right .\) 

\(Top^{(i)}_t(n,v_i) =\left\{ \begin{matrix} H_t & H_t > Top_{t - 1}^{(i)}(n,v_i) \\ Bot_t^{(i)}(n,v_i) + 
2WBH_t^{(i)}(n) & L_t < Bot_{t - 1}^{(i)}(n,v_i) \space and \space H_t \leq Top_{t - 1}^{(i)}(n,v_i) \\ Top^{(i)}
_{n - 1}(n,v_i) & otherwise \end{matrix}\right .\) 

\(Mid^{(i)}_t(n,v_i) =\left\{ \begin{matrix} Top_t^{(i)}(n,v_i) - WBH_t^{(i)}(n) & H_t > Top_{t - 1}^{(i)}
(n,v_i) \\ Bot_t^{(i)}(n,v_i) + WBH_t^{(i)}(n) & L_t < Bot_{t - 1}^{(i)}(n,v_i) \space and \space H_t \leq Top_{t 
- 1}^{(i)}(n,v_i) \\ Mid^{(i)}_{n - 1}(n,v_i) & otherwise \end{matrix}\right .\) 

\(Bot^{(i)}_t(n,v_i) =\left\{ \begin{matrix} Top_t^{(i)}(n,v_i) - 2WBH_t^{(i)}(n) & H_t > Top_{t - 1}^{(i)}
(n,v_i) \\ L_t & L_t < Bot_{t - 1}^{(i)}(n,v_i) \space and \space H_t \leq Top_{t - 1}^{(i)}(n,v_i) \\ Bot^{(i)}_{n - 
1}(n,v_i) & otherwise \end{matrix}\right .\)
The Subgraphs that are displayed by Sierra Chart are the two Middle functions, \(Mid^{(i)}_t(n,v_i)\) \((i = 1,2)\), 
and they are colored as follows.

• \(Dir^{(i)}_t(n,v_i) = 1 \Rightarrow\) Cyan
• \(Dir^{(i)}_t(n,v_i) = -1 \Rightarrow\) Magenta

Inputs

• Average True Range Length
• ATR Moving Average Type
• Box Multiplier 1
• Box Multiplier 1

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Block.433.scss 

*Last modified Monday, 26th September, 2022.
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[Using Studies] - [Link] - [Top]
This study calculates and displays a Double Exponential Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Double Exponential at 
Index \(t\) for the given Inputs as \(DEMA_t(X,n)\), and we compute it using the following sequence of 
Exponential Moving Averages for the given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(DEMA_t(X,n)\) in terms of these Exponential Moving Averages for \(t \geq n\) as follows.

\(DEMA_t(X,n) = 2EMA_t^{(1)}(X,n) - EMA_t^{(2)}(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Double_Exponential.277.scss 

*Last modified Monday, 26th September, 2022.
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Moving Average - Elastic Volume Weighted
This study calculates and displays an Elastic Volume Weighted Moving Average of the data specified by the Input 
Data Close Input. It also displays Top and Bottom Bands based on the Input Data High and Input Data Low 
Inputs, respectively.

Let \(X^{(C)}\), \(X^{(H)}\), and \(X^{(L)}\) be random variables denoting the Input Data Close, Input Data 
High, and Input Data Low, respectively, and let \(X_t^{(C)}\), \(X_t^{(H)}\), \(X_t^{(L)}\) be their respective 
values at Index \(t\). Let the Input Length be denoted as \(n\). Let \(V_t\) denote the Volume at Index \(t\).

We denote the Number of Floating Shares at Index \(t\) as \(N_t(n)\). If the Use Cumulative Volume Input is set 
to Yes, then we compute \(N_t(n)\) as follows.

\(\displaystyle{N_t(n) = \sum_{i = 0}^t V_i}\)
If Use Cumulative Volume is set to No (the default setting), then we compute \(N_t(n)\) as follows.

\(\displaystyle{N_t(n) = \left\{ \begin{matrix} (n - t)*V_0 + \sum_{i = 1}^t V_i & 0 < t < n \\ \sum_{i = t - n + 1}
^t V_i & t \geq n \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

We denote the Moving Average - Elastic Volume Weighted at Index \(t\) for the given Inputs as \
(EVWMA_t\left(X^{(C)},n\right)\), and we compute it as follows.

For \(t = 0\): \(EVWMA_t\left(X^{(C)},n\right)= X^{(C)}_0\)

For \(t > 0\):

\(\displaystyle{EVWMA_t\left(X^{(C)},n\right) =\left\{ \begin{matrix} 0 & N_t(n) = 0 \\ \left(1 - \frac{V_t}
{N_t(n)}\right)EVWMA_{t - 1}\left(X^{(C)},n\right) + \frac{V_tX_t^{(C)}}{N_t(n)} & N_t(n) \neq 0 
\end{matrix}\right .}\)
The values of the Top and Bottom Bands at Index \(t\) are denoted as \(TB_t^{(EVW)}\) and \(BB_t^{(EVW)}\), 
respectively, and we compute them as follows.

For \(t = 0\):

\(TB_0^{(EVW)}\left(X^{(H)},n\right) = X^{(H)}_0\) 

\(BB_0^{(EVW)}\left(X^{(L)},n\right) = X^{(L)}_0\)
For \(t > 0\):

\(\displaystyle{TB_t^{(EVW)}\left(X^{(H)},n\right) = \left\{ \begin{matrix} 0 & N_t(n) = 0 \\ \left(1 - \frac{V_t}
{N_t(n)}\right)TB_{t - 1}^{(EVW)}\left(X^{(H)},n\right) + \frac{V_tX_t^{(H)}}{N_t(n)} & N_t(n) \neq 0 
\end{matrix}\right .}\) 
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\(\displaystyle{BB_t^{(EVW)}\left(X^{(L)},n\right) = \left\{ \begin{matrix} 0 & N_t(n) = 0 \\ \left(1 - \frac{V_t}
{N_t(n)}\right)BB_{t - 1}^{(EVW)}\left(X^{(L)},n\right) + \frac{V_tX_t^{(L)}}{N_t(n)} & N_t(n) \neq 0 
\end{matrix}\right .}\)
Inputs

• Use Cumulative Volume: Determines whether Cumulative Volume or a Moving Volume of specified 
Length is used to compute the Number of Floating Shares.

• Input Data Close
• Input Data High
• Input Data Low
• Length

Spreadsheet

The spreadsheets below contains the formulas for this study in Spreadsheet format. Save these Spreadsheets to the 
Data Files Folder. 

Open them through File >> Open Spreadsheet. 

Moving_Average_-_Elastic_Volume_Weighted.461_UseCV_No.scss

Moving_Average_-_Elastic_Volume_Weighted.461_UseCV_Yes.scss

*Last modified Monday, 26th September, 2022.
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Moving Average - Exponential
Sorry, your browser does not support embedded videos.
This study calculates and displays an Exponential Moving Average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Exponential at Index \(t\) for 
the given Inputs as \(EMA_t (X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{EMA_t(X,n) = \left\{ \begin{matrix} c(n)X_t + (1 - c(n))X_{t - 1} & EMA_{t - 1}(X,n) = 0 \\ 
c(n)X_t + (1 - c(n))EMA_{t - 1} & EMA_{t - 1}(X,n) \neq 0 \end{matrix}\right .}\)
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In the above equation, \(c(n)\) is a Smoothing Multiplier between \(0\) and \(1\), and is related to the Input Length 
via \(c(n) = \frac{2}{n+1}\).

Note: For the purposes of computing \(EMA_t(X,n)\) for \(t \geq n - 1\), we use the following internal calculations 
for \(1 \leq t < n -1\). These values are not returned as output.

\(\displaystyle{EMA_t(X,n) = \left\{\begin{matrix} \left(\frac{2}{t + 2}\right)X_t + \left(1 - \frac{2}{t + 
2}\right)X_{t - 1} & EMA_{t - 1}(X,n) = 0 \\ \left(\frac{2}{t + 2}\right)X_t + \left(1 - \frac{2}{t + 
2}\right)EMA_{t - 1} & EMA_{t - 1}(X,n) \neq 0 \end{matrix}\right .}\)
The higher the setting for the Length Input, the increase in sensitivity with the exponential moving average 
calculation to past values, as the amount of historical data in the chart changes. Even bar values which are outside 
the range of bars used in the calculation have an effect upon the exponential moving average values. The 
exponential moving average calculation uses the prior exponential value in its calculation, and so prior values have 
a continuous effect going back all the way to the first bar in the chart.

Therefore, merely by changing the Chart >> Chart Settings >> Use Number of Days to Load >> Days to Load, 
for a long Length exponential moving average will alter the result at a particular chart column even though the 
days removed or loaded in the chart is prior to the exponential moving average value at a particular chart column 
going back by the number of bars specified by the Length Input.

This is something important understand about the nature of the exponential calculation and you should question as 
to whether it is even an appropriate calculation method for your method of analysis. The exponential moving 
average should not be used with long Lengths. Instead use Moving Average - Simple. 

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Exponential.27.scss 

*Last modified Monday, 26th September, 2022.
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Moving Average - Exponential Regression
The Moving Average - Exponential Regression (ERMA) study calculates and displays an exponential regression 
moving average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) denote the value of the Input Data at 
Index \(t\). Let the Length Input be denoted as \(n\). Then we denote the Moving Average - Exponential 
Regression at Index \(t\) as \(ERMA_t(X,n)\).

The regression model is of the form \(\hat{X} = k_t(X,n)e^{r_t(X,n) \cdot T}\), where \(\hat{X}\) is an estimator 
for \(X\). We call \(k_t(X,n)\) the coefficient, and we call \(r_t(X,n)\) the growth constant.

Taking the logarithm of both sides of this model, we obtain the following linear regression model for the logarithm 
of the Input Data.

\(\displaystyle{\ln(\hat{X}) = r_t(X,n) \cdot T + \ln(k_t(X,n))}\)
We then compute linear regression statistics for \(\ln(X_t)\). That is, we compute \(b_t(\ln(X),n)\) and \
(a_t(\ln(X),n)\).

This yields the following.

• \(b_t(\ln(X),n) = r_t(X,n)\)
• \(a_t(\ln(X),n) = \ln(k_t(X,n))\), or \(k_t(X,n) = e^{a_t(\ln(X),n)}\). 

Finally, we compute \(ERMA_t(X,n)\) for \(t \geq n - 1\) as follows.

\(\displaystyle{ERMA_t(X,n) = k_t(X,n)e^{r_t(X,n) \cdot n}}\)
The value of \(ERMA_t(X,n)\) is the vertical coordinate of the right endpoint of the exponential regression 
trendline of Length \(n\).

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Exponential_Regression.485.scss 

*Last modified Monday, 26th September, 2022.
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Moving Average - Generalized Double Exponential
This study calculates and displays a Generalized Double Exponential Moving Average (GDEMA) of the data 
specified by the Input Data Input.

This study is closely related to the Exponential Moving Average (EMA), Double Exponential Moving Average 
(DEMA), and the T3 Moving Average (T3). Just as with DEMA and T3, we use the shorthand notation \
(EMA_t^{(j)}(X,n)\) to denote the \(j-\)fold composition of the EMA function with itself.

Let \(X\) be a random variable denoting the Input Data, and let the Inputs Length, Multiplier, and GDEMA 
Count be denoted as \(n\), \(v\), and \(N\), respectively.

We denote the Moving Average - Generalized Double Exponential at Index \(t\) for the given Inputs as \
(GDEMA^{(N)}_t(X,n,v)\), and we compute it as follows.

For \(N = 1\):

\(GDEMA^{(1)}_t(X,n,v) = (1 + v)EMA_t(X,n) - v EMA^{(2)}_t(X,n))\)
When \(v = 1\), GDEMA is equivalent to DEMA.

In the following discussion, we will be taking advantage of the fact that the EMA function is linear. That is, for 
constants \(k_1\) and \(k_2\) and random variables \(X^{(1)}\) and \(X^{(2)}\), the following is true.

\(EMA_t\left(k_1 \cdot X^{(1)} + k_2 \cdot X^{(2)}\right) = k_1 \cdot EMA_t\left(X^{(1)},n\right) + k_2 \cdot 
EMA_t\left(X^{(2)},n\right)\)
For \(N = 2\), we compose the GDEMA function with itself.

\(GDEMA^{(2)}_t(X,n,v) = GDEMA^{(1)}_t\left(GDEMA^{(1)}(X,n,v),n,v\right)\) 
\(GDEMA^{(2)}_t(X,n,v) = v^2 EMA^{(4)}_t(X,n) - 2v(1+v)EMA^{(3)}_t(X,n) + (1 + v)^2 EMA^{(2)}_t(X,n) 
\)
For \(N = 3\), we have the following.

\(GDEMA^{(3)}_t(X,n,v) = GDEMA^{(1)}_t\left(GDEMA^{(1)}\left(GDEMA^{(1)}(X,n,v),n,v\right),n,v\right)
\) 
\(GDEMA^{(3)}_t(X,n,v) = -v^3 EMA^{(6)}_t(X,n) + 3v^2(1 + v) EMA^{(5)}_t(X,n) - 3v(1 + v)^2 EMA^{(4)}
_t(X,n) + (1 + v)^3 EMA^{(3)}_t(X,n)\)
Note that when \(N = 3\), GDEMA is equivalent to T3.

In general, \(GDEMA^{(N)}_t(X,n,v)\) is the \(N-\)fold composition of GDEMA with itself. Higher values of \
(N\) lead to more smoothing and more lag. The GDEMA subgraph is displayed for \(t \geq n\cdot N\).

Inputs

• Input Data
• Length
• Multiplier
• GDEMA Count: This Input controls the number of times GDEMA is composed with itself.
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Spreadsheet

The spreadsheet below contains comparisons of this study with the DEMA and T3 studies in Spreadsheet format. 
There are larger discrepancies in the early bars, but eventually the GDEMA study is indistinguishable from the 
others. This can be seen by adding both GDEMA and DEMA/T3 to the same chart. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Generalized_Double_Exponential.463.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Hull
This study calculates and displays a Hull Moving Average of the data specified by the Input Data Input. This 
moving average was developed by Alan Hull.

Let \(X\) be a random variable denoting the Input Data, and let the Input Hull Moving Average Length be 
denoted as \(n\). Let \(WMA\left(X,\left\lfloor{\frac{n}{2}}\right\rfloor\right)\) and \(WMA(X,n)\) be random 
variables denoting the Weighted Moving Averages for \(X\) with Lengths \(\left\lfloor{\frac{n}{2}}\right\rfloor\) 
and \(n\), respectively. Then we denote the Moving Average - Hull at Index \(t\) for the given Inputs as \
(HMA_t(X,n)\), and we compute it for \(t \geq n + \left\lfloor{\sqrt{n} + \frac{1}{2}}\right\rfloor - 1\) as follows.

\(HMA_t(X,n) = WMA_t\left(2WMA\left(X, \left\lfloor{\frac{n}{2}}\right\rfloor\right) - WMA(X,n), 
\left\lfloor{\sqrt{n}+\frac{1}{2}}\right\rfloor\right)\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

Inputs

• Input Data
• Hull Moving Average Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Moving_Average_-_Hull.148.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Linear Regression / Moving Average - Linear 
Regression
The Moving Linear Regression (MLA) and the Moving Average - Linear Regression (LRMA) studies calculate 
and display the value of a linear regression function of the selected Input Data (Open, High, Low, Close) over the 
specified Length.

For the calculation method, refer to the LinearRegressionIndicator_S function in the /ACS_Source/
SCStudyFunctions.cpp file in the folder Sierra_Chart is installed to. We give a detailed mathematical description of 
this method below.

If you draw a Linear Regression Chart Drawing over the same Length that you have set in the study Inputs for this 
study, then where that drawing ends, it will have the same value as the Moving Average - Linear Regression 
study.

Next we describe the calculation of the Linear Regression Indicator (LRI). Let \(n\) be the Input Length. Let \(T\) 
be the variable measured along the horiztonal axis, let \(X\) be a random variable denoting the Input Data, which 
is measured along the vertical axis. We denote the values of these variables at Index \(i\) as \(T_i = i\) and \(X_i\), 
respectively , where \(i\) runs from \(1\) to \(n\) in each calculation. We denote the Current Index Value as \(t\). 
The LRI function computes each of the following sums for \(t \geq n - 1\). These sums are used to calculate the 
regression statistics.

\(\displaystyle{\sum_{i=1}^n {i} = \frac{n(n+1)}{2}}\) 

\(\displaystyle{\left(\sum_{i=1}^n {i}\right)^2 = \frac{n^2(n+1)^2}{4}}\) 

\(\displaystyle{\sum_{i=1}^n {i^2} = \frac{n(n+1)(2n+1)}{6}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t {X_i}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t{T_{i - t + n}X_i} = \sum_{i=t-n+1}^t{(i-t+n)X_i}}\) 
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For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Note: The sums over the \(T-\) values (that is, the first three sums) do not move, as the sums over the \(X-\) values 
(the last two sums) do. This is compensated for by using the Length \(n\) in certain places instead of the current 
value \(t\) of the Index.

These sums are used to compute the regression statistics for \(t \geq n - 1\), as shown below.

Slope:

\(\displaystyle{b_t(X,n) = \frac{n \cdot \sum_{i=t-n+1}^t{(i-t+n)X_i} - \frac{n(n+1)}{2} \cdot \sum_{i=t-n+1}^t 
{X_i}}{n \cdot \frac{n(n+1)(2n+1)}{6} - \frac{n^2(n+1)^2}{4}}}\)
Intercept:

\(\displaystyle{a_t(X,n) = \frac{\sum_{i=t-n+1}^t {X_i} - b_t(X,n) \cdot \frac{n(n+1)}{2}}{n}}\)
The regression model is of the form \(\hat{X} = a_t(X,n) + b_t(X,n)\cdot T\), where \(\hat{X}\) is an estimator of \
(X\).

Linear Regression Indicator:

The Linear Regression Indicator is the vertical coordinate of the right endpoint of the linear regression trendline of 
Length \(n\). Its value \(LRI_t(X,n)\) at Index \(t\) for the given Inputs is calculated for \(t \geq n - 1\) as \
(LRI_t(X,n) = a_t(X,n) + b_t(X,n)\cdot n\).

The Moving Average - Linear Regression and Moving Linear Regression are both mathematically identical to 
the Linear Regression Indicator for \(t \geq n - 1\). Their respective values at Index \(t\) for the given Inputs are 
denoted as \(LRMA_t(X,n)\) and \(MLR_t(X,n)\).

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Linear_Regression.30.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Move-Adjusted
This study calculates and displays a Move-Adjusted Moving Average of the data specified by the Input Data 
Input. This moving average is taken from an article entitled "Weight + Volume + Move-Adjusted Moving 
Average: It's WEVOMO!" by Stephan Bisse in the April 2005 issue of Stocks & Commodities.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Move-Adjusted at Index \(t\) 
for the given Inputs as \(MOMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{MOMA_t(X,n) = \left\{ \begin{matrix} \frac{\sum_{i = t - n + 1}^t X_i \cdot \left|X_i - X_{i - 
1}\right|}{\sum_{i = t - n + 1}^t \left|X_i - X_{i - 1}\right|} & \sum_{i = t - n + 1}^t \left|X_i - X_{i - 1}\right| 
\neq 0 \\ X_t & \sum_{i = t - n + 1}^t \left|X_i - X_{i - 1}\right| = 0 \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Move-Adjusted.468.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Rolling High Accuracy
The Moving Average - Rolling High Accuracy calculates at each chart bar, an average of all of the prices which 
make up the chart bars over the specified time period. This study relies on the underlying Volume at Price data in 
the chart to achieve its high accuracy.

It is necessary for Sierra_Chart to be configured for a tick by tick data configuration for the study to it achieve its 
high accuracy.

To do Weekly and Monthly time periods with this study does not make sense with a rolling calculation because 
this study does not reference specific segments of time like the start of the week or the start of the month. Instead it 
back references data at each chart bar by the specified time period. Therefore, just simply set the Time Period 
Length and Time Period Type Inputs with the study to 7 Days or 30 Days respectively to effectively accomplish 
this.

If you have set the Time Period Type and Time Period Length Inputs so that the Moving Average calculation is 
across a large number of bars in the chart and there is a large number of bars loaded into the chart based upon the 
current Chart Settings, then the study can take an extended time to do the initial calculations and the program user 
interface will be frozen during this time. Therefore, it is necessary to be careful with these Input settings in order to 
not put too much of a processing burden on the program.

Inputs

• Time Period Type: This Input specifies the time period type. It can be either Days, Minutes, or Bars. When 
set to Bars, then this means the number of bars set by the Time Period Length will be used in the 
calculation. 

When this Input is set to Days, the Time Period Length specifies the number of Trading days the 
calculation is performed over. Trading days are determined using the Session Times. For example, if Time 
Period Length is set to 2, then the prior trading day as determined by the Session Times, and all of the 
current trading day is included in the calculation. Therefore, it is not in this case a 2 day trailing calculation 
going back 48 hours from the current Date-Time.

• Time Period Length: This Input specifies the number of Days, Minutes or Bars depending upon whether 
Time Period Type is set to Days, Minutes or Bars.

• Exclude Weekends in Day Count: When this Input is set to Yes, Saturday and Sundays are skipped when 
determining how many days back to include in the calculation according to the Time Period Length Input.

• Use Fixed Offset Instead of Std. Deviation: .
• Band 1 Std. Deviation Multiplier/Fixed Offset: .
• Band 2 Std. Deviation Multiplier/Fixed Offset: .
• Band 3 Std. Deviation Multiplier/Fixed Offset: .
• Band 4 Std. Deviation Multiplier/Fixed Offset: .

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Simple
Sorry, your browser does not support embedded videos.
This study calculates and displays a Simple Moving Average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Simple at Index \(t\) for the 
given Inputs as \(SMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{SMA_t(X,n) = \frac{1}{n}\sum_{i = t - n + 1}^tX_i}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Simple.2.scss

The spreadsheet file will contain the Data, Test and may contain Intermediate Calculations Sheets. To see the data 
and formulas, review all of these Sheets. 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Simple Skip Zeros
[Using Studies] - [Link] - [Top]
This study calculates and displays a Simple Moving Average of the data specified by the Input Data Input, 
excluding the values that are equal to zero.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\), and let the number of nonzero values of \(X\) from \(X_{t-n+1}\) 
through \(X_t\) be denoted as \(n_t^{(NZ)}\). Then we denote the Moving Average - Simple Skip Zeros at Index 
\(t\) for the given Inputs as \(SZMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{SZMA_t(X,n) =\left\{ \begin{matrix} \frac{1}{n_t^{(NZ)}}\sum_{i = t - n + 1}^tX_i & 
n_t^{(NZ)} \neq 0 \\ 0 & n_t^{(NZ)} = 0 \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Simple_Skip_Zeros.353.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Sine-Wave Weighted
This study calculates a sine-wave weighted moving average of the data specified by the Input Input Data.
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Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at chart bar 
\(i\). Then we denote the Moving Average - Sine-Wave Weighted at chart bar \(t\) for the given inputs as \
(SWWMA_t(X)\), and we compute it as follows.

\(\displaystyle{SWWMA_t(X) = \left. \left(\sum_{i=1}^5\sin\left(\frac{i\pi}{6}\right)X_{t-i+1}\right) \middle/ 
\left(\sum_{i=1}^5\sin\left(\frac{i\pi}{6}\right)\right) \right.}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Sine-Wave_Weighted.225.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Smoothed
This study calculates and displays a smoothed moving average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Length Input be denoted as \(n\). Then we denote the Moving Average - Smoothed at Index \(t\) for 
the given Inputs as \(SMMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{SMMA_t(X,n) = \left\{\begin{matrix} SMA_{n - 1}(X,n) & t = n - 1 \\ \frac{n\cdot SMMA_{t - 1}
(X,n) - SMMA_{t - 1}(X,n) + X_t}{n} & t > n - 1 \end{matrix}\right .}\)
In the above formula, \(SMA_{n - 1}(X,n)\) denotes the Simple Moving Average at \(t = n - 1\).
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• Input Data
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Moving Average - Time Period
The Moving Average - Time Period study calculates a moving average using a Length specified by a fixed 
amount of time instead of a number of bars. 

At each chart bar, the nearest matching bar with a Date-Time which is prior to the current bar Date-Time by the 
time period specified by the Time Period Type and Time Period Length Inputs, is where the calculation begins 
at. 

The value of each element of a chart bars specified by the Input Data Input is summed except for zero values and 
divided by the number of nonzero values. 

As you change the chart bar timeframe, you are going to get different results because the Input Data, like the last 
trade price of the bar, is going to be different for each chart bar. And the number of bars used in the calculation 
also varies based upon the timeframe of the chart bars. 

If at a particular chart bar, based upon weekends and holidays and non-trading times, there are fewer bars than 
usual when looking back by the specified amount of time, then there are going to be fewer bar values used in the 
average calculation. Therefore, this can cause a sudden shift in the average value at that chart bar. 

It is necessary that the chart loads at least the number of days that the Time Period Type and Time Period Length 
Input Settings specify. Refer to Days to Load in Chart Settings. Otherwise, this study cannot reference the 
appropriate amount of data required.

It is not possible to compare the result of Moving Average - Time Period to the result of Moving Average-
Simple. For example, on a Historical Daily Chart when using Moving Average - Time Period and it has a Length 
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Input of 100, this is using 100 days but the actual time span of days the study is actually using due to weekends and 
nontrading days is actually significantly longer. Therefore, if you set Moving Average - Time Period to reference 
100 days, it is going to be a different result at each chart bar. 
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• Input Data
• Time Period Type
• Time Period Length
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Moving Average - Triangular
This study calculates and displays a Triangular Moving Average of the data specified by the Input Data Input. The 
Triangular Moving Average is calculated in terms of the Simple Moving Average. Refer to that study to familiarize 
yourself with the notation used here.

Just as with the Simple Moving Average, this study relies on the Inputs Data Input \(X\) and Length \(n\). We 
calculate two additional Lengths based on \(n\), \(n_1(n)\) and \(n_2(n)\), as follows.

\(\displaystyle{n_1(n) =\left\{ \begin{matrix} \left\lceil{\frac{n}{2}}\right\rceil & n \space odd\\ \frac{n}{2} & n 
\space even \end{matrix}\right .}\) 

\(\displaystyle{n_2(n) =\left\{ \begin{matrix} \left\lceil{\frac{n}{2}}\right\rceil & n \space odd\\ n_1 + 1 & n 
\space even \end{matrix}\right .}\)
For an explanation of the ceiling function (\(\left\lceil{\space\space}\right\rceil\)), refer to our description here.

We denote the Moving Average - Triangular at Index \(t\) for the given Input Data and calculated Lengths as \
(TMA_t(X,n)\), and we compute it for \(t \geq n_1(n) + n_2(n) - 1\) as follows.

\(TMA_t(X,n) = SMA_t\left(SMA\left(X,n_1(n)\right),n_2(n)\right)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Triangular.75.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Triple Exponential
[Using Studies] - [Link] - [Top]
This study calculates and displays a Triple Exponential Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Triple Exponential at Index 
\(t\) for the given Inputs as \(TEMA_t(X,n)\), and we compute it using the following sequence of Exponential 
Moving Averages for the given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\) 
\(EMA_t^{(3)}(X,n) = EMA_t(EMA(EMA(X,n),n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(TEMA_t(X,n)\) in terms of these Exponential Moving Averages for \(t \geq n\) as follows.

\(TEMA_t(X,n) = 3EMA_t^{(1)}(X,n) - 3EMA_t^{(2)}(X,n) + EMA_t^{(3)}(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Triple_Exponential.183.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Variable Index Dynamic
This study calculates and displays a Variable Index Dynamic Moving Average of the data specified by the Input 
Data Input. This study was developed by Tushar S. Chande, Ph.D., in his article Adapting Moving Averages to 
Market Volatility, which was published in Stocks & Commodities V. 10:3 (pp 108-114). The closely related studies 
Rapid Adaptive Variance Indicator and Turbo MACD were presented in the same article.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs VIDYA Length, Std Dev Length, Reference Standard Deviation, and Percentage Offset be 
denoted as \(n_V\), \(n_{\sigma}\), \(\sigma_{ref}\), and \(k\), respectively. Then we denote the Moving Average 
- Variable Index Dynamic at Index \(t\) for the given Inputs as \(VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref})\), 
and we compute it in terms of the Standard Deviation as follows.

For \(0 \leq t < n_{\sigma} - 2\):

\(\displaystyle{VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref}) = 0}\)
For \(t \geq n_{\sigma} - 2\):

\(\displaystyle{VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref}) = \frac{2}{n_V + 1} \cdot 
\frac{\sigma_t(X,n_{\sigma})}{\sigma_{ref}} \cdot X_t + \left(1 - \frac{2}{n_V + 1}\right) \cdot VIDYA_{t - 1}
(X,n_V, n_{\sigma}, \sigma_{ref}, k)}\)
This study displays two other Subgraphs, namely the Top VIDYA Band and Bottom VIDYA Band, denoted 
respectively as \(TB_t^{(VIDYA)}(X,n_V, n_{\sigma}, \sigma_{ref}, k)\) and \(BB_t^{(VIDYA)}(X,n_V, 
n_{\sigma}, \sigma_{ref}, k)\). We compute them as follows.

\(\displaystyle{TB_t^{(VIDYA)}(X,n_V, n_{\sigma}, \sigma_{ref}, k) = VIDYA_t(X,n_V, n_{\sigma}, 
\sigma_{ref}) + \frac{k}{100} \cdot VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref})}\) 
\(\displaystyle{BB_t^{(VIDYA)}(X,n_V, n_{\sigma}, \sigma_{ref}, k) = VIDYA_t(X,n_V, n_{\sigma}, 
\sigma_{ref}) - \frac{k}{100} \cdot VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref})}\)
Inputs

• Input Data
• VIDYA Length
• Std Dev Length
• Reference Standard Deviation: A scaling divisor. The volatility of the Input Data is measured as a 

number of Reference Standard Deviations.
• Percentage Offset

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Variable_Index_Dynamic.479.scss 
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Moving Average - Volume Move-Adjusted
This study calculates and displays a Volume Move-Adjusted Moving Average of the data specified by the Input 
Data Input. This moving average is taken from an article entitled "Weight + Volume + Move-Adjusted Moving 
Average: It's WEVOMO!" by Stephan Bisse in the April 2005 issue of Stocks & Commodities.

Let \(X\) be a random variable denoting the Input Data, and let the Input Length be denoted as \(n\). Then we 
denote the Moving Average - Volume Move-Adjusted at Index \(t\) for the given Inputs as \(VOMOMA_t(X,n)\).

We compute \(VOMOMA_t(X,n)\) for \(t \geq n -1\) in terms of the Move-Adjusted Moving Average and the 
Volume-Weighted Moving Average. This last moving average is denoted as \(VWMA_t(X,n)\) by Sierra Chart, 
but the aforementioned article denotes it as \(VOMO_t(X,n)\). The two moving averages are the same. 

\(\displaystyle{VOMOMA_t(X,n) = \frac{MOMA_t(X,n) + VOMO_t(X,n)}{2}}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Volume_Move-Adjusted.469.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Volume Weighted
This study calculates and displays a Volume Weighted Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, let \(X_i\) be the value of the Input Data at Index \(i\), 
and let \(V_i\) be the Volume at Index \(i\). Let the Input Length be denoted as \(n\). The Moving Average - 
Volume Weighted at Index \(t\) for the given Inputs is denoted as \(VWMA_t(X,n)\), and we compute it for \(t 
\geq n\) as follows.

\(\displaystyle{VWMA_t(X,n) = \left. \left(\sum_{i=t-n+1}^tX_iV_i\right) \middle/ \sum_{i=t-n+1}^tV_i\right.}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Volume_Weighted.105.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Weight Volume Move-Adjusted
This study calculates and displays a Weight Volume Move-Adjusted Moving Average of the data specified by the 
Input Data Input. This moving average is taken from an article entitled "Weight + Volume + Move-Adjusted 
Moving Average: It's WEVOMO!" by Stephan Bisse in the April 2005 issue of Stocks & Commodities.

Let \(X\) be a random variable denoting the Input Data, and let the Input Length be denoted as \(n\). Then we 
denote the Moving Average - Weight Volume Move-Adjusted at Index \(t\) for the given Inputs as \
(WEVOMO_t(X,n)\).

We compute \(WEVOMO_t(X,n)\) for \(t \geq n -1\) in terms of the Move-Adjusted Moving Average, the Volume-
Weighted Moving Average, and the Weighted Moving Average. The Volume-Weighted Moving Average is 
denoted as \(VWMA_t(X,n)\) by Sierra Chart, but the aforementioned article denotes it as \(VOMO_t(X,n)\). The 
two moving averages are the same. 

\(\displaystyle{WEVOMO_t(X,n) = \frac{MOMA_t(X,n) + VOMO_t(X,n) + WMA_t(X,n)}{3}}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Weight_Volume_Move-Adjusted.470.scss 

*Last modified Tuesday, 27th September, 2022.
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This study calculates and displays a Weighted Moving Average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Weighted at Index \(t\) for 
the given Inputs as \(WMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{WMA_t(X,n) = \left. \left(\sum_{i=t-n+1}^t(n - t + i)X_i\right) \middle/ \left(\frac{n(n+1)}
{2}\right)\right.}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Weighted.28.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Welles Wilders
This study calculates and displays a Welles Wilders Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Welles Wilders at Index \(t\) 
for the given Inputs as \(WWMA_t(X,n)\), and we compute it using the following recursion relation.

For \(t = 0\): \(WWMA_0(X,n) = X_0\) 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index8819.html?page=doc/StudiesReference.php&ID=211
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index8819.html?page=doc/StudiesReference.php&ID=211
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


For \(t > 0\): \(WWMA_t(X,n) =\left\{ \begin{matrix} SZMA_t(X,n) & WMMA_{t-1}(X,n) = 0 \\ WWMA_{t-1}
(X,n) + \frac{1}{n}\left(X_t - WWMA_{t-1}(X,n)\right) & WWMA_{t-1}(X,n) \neq 0 \end{matrix}\right .\)

In the above function, \(SZMA_t(X,n)\) refers to Moving Average - Simple Skip Zeros.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Welles_Wilders.211.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Zero Lag Exponential
This study calculates and displays a Zero Lag Exponential Moving Average of the data specified by the Input 
Data Input. This indicator was created by John Ehlers and Ric Way.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Zero Lag EMA Length be denoted as \(n\). The Lag \(L(n)\) in the data is computed as follows.

\(L(n) = \left\lceil{\frac{n-1}{2}}\right\rceil\)
For an explanation of the ceiling function (\(\left\lceil{\space\space}\right\rceil\)), refer to our description here.

The de-lagged data \(\Xi_t(X,n)\) is computed as follows.

\(\Xi_t(X,n) = \left\{ \begin{matrix} 2X_t - X_0 & 0 \leq t < L(n) \\ 2X_t - X_{L(n)} & t \geq L(n) \end{matrix}
\right .\)
In the above notation, \(\Xi\) is the capital Greek leter "Xi".
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We denote the Moving Average - Zero Lag Exponential at Index \(t\) for the given Inputs as \(ZLEMA_t(X,n)\), 
and we compute it for \(t \geq 0\) in terms of an Exponential Moving Average as follows.

\(ZLEMA_t(X,n) = EMA_t(\Xi(X,n),n)\)
Note: \(ZLEMA_t(X,n)\) is computed for \(t \geq 0\), but it is only displayed for \(t \geq n - 1\).

If \(L(n) = 0\), then \(ZLEMA_t(X,n)\) becomes identical to \(EMA_t(X,n)\).

Inputs

• Zero Lag EMA Length
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Zero_Lag_Exponential.191.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average Crossover
This study displays two moving averages, whose types are chosen by the user with the Inputs Moving Average 
Type 1 and Moving Average Type 2. By default, both moving averages are Simple Moving Averages. The Inputs 
Input Data 1 and Input Data 2 are denoted as \(X_1\) and \(X_2\), respectively, and the Inputs Length 1 and 
Length 2 of these two moving averages are denoted as \(n_1\) and \(n_2\), respectively.

This study also displays signals to buy (indicated by an "up" arrow) or sell (indicated by a "down" arrow) at chart 
bar \(t\). The conditions that determine which signal, if any, is displayed are stated below.

An "up" arrow is displayed at chart bar \(t\) if either of the following occurs.

• \(n_1 < n_2\) and the Subgraph of \(SMA_t\left(X_1,n_1\right)\) crosses the Subgraph of \
(SMA_t\left(X_2,n_2\right)\) from below at chart bar \(t\).
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• \(n_2 < n_1\) and the Subgraph of \(SMA_t\left(X_2,n_2\right)\) crosses the Subgraph of \
(SMA_t\left(X_1,n_1\right)\) from below at chart bar \(t\).

In each of the above two cases, the tip of the arrow coincides with the bottom of chart bar \(t\).

A "down" arrow is displayed at chart bar \(t\) if either of the following occurs.

• \(n_1 > n_2\) and the Subgraph of \(SMA_t\left(X_1,n_1\right)\) crosses the Subgraph of \
(SMA_t\left(X_2,n_2\right)\) from below at chart bar \(t\).

• \(n_2 > n_1\) and the Subgraph of \(SMA_t\left(X_2,n_2\right)\) crosses the Subgraph of \
(SMA_t\left(X_1,n_1\right)\) from below at chart bar \(t\).

In each of the above two cases, the tip of the arrow coincides with the top of chart bar \(t\).

Note: Depending on the setting of the Inputs Moving Average Types 1 and 2, the Simple Moving Averages in the 
above paragraphs could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

Inputs

• Moving Average Type 1
• Input Data 1
• Length 1
• Moving Average Type 2
• Input Data 2
• Length 2

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_Crossover.383.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average Difference
To familiarize yourself with the terminology and notation used in this study, refer to the documentation for the 
study Moving Average - Simple.

This study calculates and displays the difference between two moving averages, whose types are chosen by the 
user with the Input Moving Average Type. By default, both moving averages are Simple Moving Averages. The 
Input Input Data is denoted as \(X\), and the Inputs Length 1 and Length 2 of these two moving averages are 
denoted as \(n_1\) and \(n_2\), respectively.

We denote the Moving Average Difference at Index \(t\) for the given Inputs as \(\Delta 
SMA_t\left(X,n_1,n_2\right)\), and we compute it for \(t \geq \max\{n_1,n_2\}\) as follows.

\(\Delta SMA_t\left(X,n_1,n_2\right) = SMA_t\left(X,n_1\right) - SMA_t\left(X,n_2\right)\)
The Subgraph of this indicator is displayed in two user-selected colors: one for when the Subgraph is rising, and 
the other for when it is falling.

Note: Depending on the setting of the Inputs Moving Average Types 1 and 2, the Simple Moving Averages in the 
above formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

Inputs

• Input Data
• Moving Average 1 Length
• Moving Average 2 Length
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_Difference.86.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average Envelope
The Moving Average Envelope study calculates and displays a Moving Average of Moving Average Length \
(n\) for the data specified by the Input Data Input.

The distance between the Moving Average and each of the Bands is either a specified Fixed Value \(FV\) or a 
specified Percentage \(P\) of the Moving Average, depending on the value of the Percentage or Fixed Value 
Input.

Let \(X\) be a random variable denoting the Input Data. We denote the value of the Top Band and Bottom Band at 
chart bar \(t\) for the given Inputs as \(TB^{(MAE)}_t(X,n)\) and \(BB^{(MAE)}_t(X,n)\), respectively. We 
calculate these values in terms of a Simple Moving Average as follows.

\(TB^{(MAE)}_t(X,n) =\left\{ \begin{matrix} SMA_t(X,n) + FV & Percentage \space or \space Fixed \space 
Value = Fixed \space Value \\ SMA_t(X,n)\cdot(1 + P) & Percentage \space or \space Fixed \space Value = 
Percentage \end{matrix}\right .\) 

\(BB^{(MAE)}_t(X,n) =\left\{ \begin{matrix} SMA_t(X,n) - FV & Percentage \space or \space Fixed \space 
Value = Fixed \space Value \\ SMA_t(X,n)\cdot(1 - P) & Percentage \space or \space Fixed \space Value = 
Percentage \end{matrix}\right .\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

Inputs

• Input Data
• Percentage or Fixed Value: Select either Percentage or Fixed Value. In the case of Percentage, set the 

percentage with the Percentage Input. In the case of Fixed Value, set the fixed value with the Fixed Value 
Input.

• Percentage
• Fixed Value: If Percentage or Fixed Value is set to Fixed Value, enter the fixed value with this Input to 

add and subtract this fixed value to/from the moving average.
• Moving Average Type
• Moving Average Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_Envelope.33.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Averages
This study calculates and displays three moving averages of the data specified by the Input Data 1, Input Data 2, 
and Input Data 3 Inputs. Their respective periods are specified by the Length 1, Length 2, and Length 3 Inputs, 
and their respective types are chosen via the Moving Average Type 1, Moving Average Type 2, and Moving 
Average Type 3 Inputs. The available types are listed below.

• Exponential Moving Average
• Linear Regression Moving Average
• Simple Moving Average
• Weighted Moving Average
• Wilders Moving Average
• Simple Moving Average - Skip Zeros
• Smoothed Moving Average

Inputs

• Moving Average Type 1
• Input Data 1
• Length 1
• Moving Average Type 2
• Input Data 2
• Length 2
• Moving Average Type 3
• Input Data 3
• Length 3

*Last modified Tuesday, 27th September, 2022.
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• Using Studies (Opens a new page)

Moving Linear Regression / Moving Average - Linear 
Regression
The Moving Linear Regression (MLA) and the Moving Average - Linear Regression (LRMA) studies calculate 
and display the value of a linear regression function of the selected Input Data (Open, High, Low, Close) over the 
specified Length.

For the calculation method, refer to the LinearRegressionIndicator_S function in the /ACS_Source/
SCStudyFunctions.cpp file in the folder Sierra_Chart is installed to. We give a detailed mathematical description of 
this method below.

If you draw a Linear Regression Chart Drawing over the same Length that you have set in the study Inputs for this 
study, then where that drawing ends, it will have the same value as the Moving Average - Linear Regression 
study.

Next we describe the calculation of the Linear Regression Indicator (LRI). Let \(n\) be the Input Length. Let \(T\) 
be the variable measured along the horiztonal axis, let \(X\) be a random variable denoting the Input Data, which 
is measured along the vertical axis. We denote the values of these variables at Index \(i\) as \(T_i = i\) and \(X_i\), 
respectively , where \(i\) runs from \(1\) to \(n\) in each calculation. We denote the Current Index Value as \(t\). 
The LRI function computes each of the following sums for \(t \geq n - 1\). These sums are used to calculate the 
regression statistics.

\(\displaystyle{\sum_{i=1}^n {i} = \frac{n(n+1)}{2}}\) 

\(\displaystyle{\left(\sum_{i=1}^n {i}\right)^2 = \frac{n^2(n+1)^2}{4}}\) 

\(\displaystyle{\sum_{i=1}^n {i^2} = \frac{n(n+1)(2n+1)}{6}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t {X_i}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t{T_{i - t + n}X_i} = \sum_{i=t-n+1}^t{(i-t+n)X_i}}\) 

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Note: The sums over the \(T-\) values (that is, the first three sums) do not move, as the sums over the \(X-\) values 
(the last two sums) do. This is compensated for by using the Length \(n\) in certain places instead of the current 
value \(t\) of the Index.

These sums are used to compute the regression statistics for \(t \geq n - 1\), as shown below.

Slope:

\(\displaystyle{b_t(X,n) = \frac{n \cdot \sum_{i=t-n+1}^t{(i-t+n)X_i} - \frac{n(n+1)}{2} \cdot \sum_{i=t-n+1}^t 
{X_i}}{n \cdot \frac{n(n+1)(2n+1)}{6} - \frac{n^2(n+1)^2}{4}}}\)
Intercept:

\(\displaystyle{a_t(X,n) = \frac{\sum_{i=t-n+1}^t {X_i} - b_t(X,n) \cdot \frac{n(n+1)}{2}}{n}}\)
The regression model is of the form \(\hat{X} = a_t(X,n) + b_t(X,n)\cdot T\), where \(\hat{X}\) is an estimator of \
(X\).

Linear Regression Indicator:

The Linear Regression Indicator is the vertical coordinate of the right endpoint of the linear regression trendline of 
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Length \(n\). Its value \(LRI_t(X,n)\) at Index \(t\) for the given Inputs is calculated for \(t \geq n - 1\) as \
(LRI_t(X,n) = a_t(X,n) + b_t(X,n)\cdot n\).

The Moving Average - Linear Regression and Moving Linear Regression are both mathematically identical to 
the Linear Regression Indicator for \(t \geq n - 1\). Their respective values at Index \(t\) for the given Inputs are 
denoted as \(LRMA_t(X,n)\) and \(MLR_t(X,n)\).

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Linear_Regression.104.scss 

*Last modified Wednesday, 28th September, 2022.
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Moving Median
This study calculates and displays a Moving Median of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). At Index \(t\), the set of values of \(X\) that are considered is \(\
{X_{t-n+1},X_{t-n},...,X_t\}\). Let \(\{\tilde{X}_{t-n+1},\tilde{X}_{t-n},...,\tilde{X}_t\}\) be a permutation of 
these values such that \(\tilde{X}_{t-n+1} \leq \tilde{X}_{t-n} \leq \cdot\cdot\cdot \leq \tilde{X}_t\). Then we 
denote the Moving Median at Index \(t\) for the given Inputs as \(MMed_t(X,n)\), and we compute it for \(t \geq 
0\) as follows.

For \(0 \leq t < n - 1\):

\(\displaystyle{MMed_t(X,n) = \left\{ \begin{matrix} \tilde{X}_{t - \left\lfloor{0.5(t + 1)}\right\rfloor} & t + 1 
\space odd \\ \left. \left(\tilde{X}_{t-0.5(t + 1)} + \tilde{X}_{t - 0.5(t + 1) + 1}\right) \middle/ 2\right. & t + 1 
\space even \end{matrix}\right .}\)
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For \(t \geq n - 1\):

\(\displaystyle{MMed_t(X,n) = \left\{ \begin{matrix} \tilde{X}_{t - \left\lfloor{0.5n}\right\rfloor} & n \space odd 
\\ \left. \left(\tilde{X}_{t-0.5n} + \tilde{X}_{t - 0.5n + 1}\right) \middle/ 2\right. & n \space even \end{matrix}
\right .}\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Median.305.scss 

*Last modified Wednesday, 28th September, 2022.
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Multiply All Charts
This study calculates products across \(N\) open charts (up to \(200\)) for the following variables.

• Open Price \(O\)
• High Price \(H\)
• Low Price \(L\)
• Close Price \(C\)
• Volume \(V\)
• Open Interest \(OI\)
• Open Price \(O\)
• OHLC Average Price \(\overline{P}^{(OHLC)}\)
• HLC Average Price \(\overline{P}^{(HLC)}\)
• HL Average Price \(\overline{P}^{(HL)}\)
• Bid Volume \(V^{(Bid)}\)
• Bid Volume \(V^{(Ask)}\)
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For example, let the Open Price at Index \(t\) for the \(N\) charts be denoted as \(O^{(1)}_t, O^{(2)}_t, ... , 
O^{(N)}_t\). We compute the product of these at Index \(t\) as follows.

\(\displaystyle{\prod_{j = 1}^N O^{(j)}_t} = O^{(1)}_t \cdot O^{(2)}_t \cdot \cdots \cdot O^{(N)}_t\)
For an explanation of the Pi (\(\Pi\)) notation for multiplication, refer to our description here.

The Index matching across the charts is done via the ACSIL Function sc.GetNearestMatchForDateTimeIndex().

By default, only the products for the Open, High, Low, and Close Prices are displayed (via OHLC bars). The 
products for the other variables are not displayed, but they are calculated and can be accessed via a Spreadsheet 
Study.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Only the products for \(O\), \
(H\), \(L\), and \(C\) were tested. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Multiply_All_Charts.287.scss 

*Last modified Wednesday, 28th September, 2022.
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Multiply Charts - Bar
This study calculates products across two open charts for the following variables.

• Open Price \(O\)
• High Price \(H\)
• Low Price \(L\)
• Close Price \(C\)
• Volume \(V\)
• Open Interest \(OI\)
• Open Price \(O\)
• OHLC Average Price \(\overline{P}^{(OHLC)}\)
• HLC Average Price \(\overline{P}^{(HLC)}\)
• HL Average Price \(\overline{P}^{(HL)}\)
• Bid Volume \(V^{(Bid)}\)
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• Bid Volume \(V^{(Ask)}\)
Chart 1 is the chart to which the Multiply Charts - Bar is applied, and Chart 2 is the chart specified by the Chart 
2 Number Input.

Let the Inputs Chart 1 Multiplier and Chart 2 Multiplier be denoted as \(v_1\) and \(v_2\), respectively. Then 
we multiply each variable from Chart 1 by \(v_1\) and each variable from Chart 2 by \(v_2\), then we multiply the 
results together at each value of the Index \(t\).

For example, let the Open Price at Index \(t\) for the two charts be denoted as \(O^{(1)}_t\) and \(O^{(2)}_t\). We 
compute the product of these at Index \(t\) as follows.

\(v_1O^{(1)}_t \cdot v_2O^{(2)}_t\)
The Index matching across the charts is done via the ACSIL Function sc.GetNearestMatchForDateTimeIndex().

By default, only the products for the Open, High, Low, and Close Prices are displayed (via OHLC bars). The 
products for the other variables are not displayed, but they are calculated and can be accessed via a Spreadsheet 
Study.

Inputs

• Chart 2 Number: A custom Input by which one can specify which chart is to be considered Chart 2 for the 
purposes of computing products. This is chart is not necessarily Chart #2 as numbered by Sierra Chart.

• Chart 1 Multiplier
• Chart 2 Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Only the products for \(O\), \
(H\), \(L\), and \(C\) were tested. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Multiply_Charts_-_Bar.268.scss 

*Last modified Wednesday, 28th September, 2022.
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This study calculates and displays Murrey Math Lines, which were developed by Thomas Henning Murrey.

The calculation is performed over a Square of fixed width. We denote the base value of the Square Width as \(n\), 
and this base value is modified by the Multiplier Input, which we denote as \(v\). The width of the Square is \([nv]
\), where \([\cdot]\) denotes the Rounding Function. The value of \(n\) is determined as follows.

• If the Custom Square Width Input is set to zero, then \(n\) is determined by the setting of the Square 
Width Input. The values of this Input are restricted to powers of \(2\), from \(4\) through \(512\).

• If the Custom Square Width Input is set to a nonzero value, then \(n\) is determined by this value. These 
values are not restricted to powers of \(2\).

The Square over which the calculations are performed begins at Index \(t_{start}\) and ends at Index \(t_{end}\). 
These are related via the equation \(t_{start} = t_{end} - [nv] + 1\), and \(t_{end}\) is determined by the Inputs as 
follows.

• If the Use Last Bar as End Date-Time is set to Yes, then \(t_{end}\) is the Index of the last bar in the 
chart.

• If the Use Last Bar as End Date-Time is set to No, then \(t_{end}\) is the Index of the bar determined by 
the setting of the End Date-Time Input.

Let \(H\) and \(L\) be random variables denoting the High and Low Prices, respectively. We begin by computing 
the Highest High, Lowest Low, and Range over the Square. These are denoted as \(\max_{t_{end}}\left(H,[nv]
\right)\), \(\min_{t_{end}}\left(L,[nv]\right)\), and \(\textrm{Range}_{t_{end}}(H,L,[nv])\). Note that these are 
not moving calculations; the calculations are performed only at Index \(t_{end}\).

Next we define a function \(SR_t(n,v)\), which we calculate at Index \(t_{end}\) as follows.

• If \(\max_{t_{end}}\left(H,[nv]\right) > 25\) and \(\displaystyle{\frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]
\right))}{\ln(10)} - \left\lfloor \frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]\right))}{\ln(10)} \right\rfloor > 
0}\), then \(\displaystyle{SR_{t_{end}}(n,v) = \exp\left(\ln(10)\left\lfloor \frac{\ln(0.4\max_{t_{end}}
\left(H,[nv]\right))}{\ln(10)} \right\rfloor + 1\right)}\).

• If \(\max_{t_{end}}\left(H,[nv]\right) > 25\) and \(\displaystyle{\frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]
\right))}{\ln(10)} - \left\lfloor \frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]\right))}{\ln(10)} \right\rfloor \leq 
0}\), then \(\displaystyle{SR_{t_{end}}(n,v) = \exp\left(\ln(10)\left\lfloor \frac{\ln(0.4\max_{t_{end}}
\left(H,[nv]\right))}{\ln(10)} \right\rfloor\right)}\).

• If \(\max_{t_{end}}\left(H,[nv]\right) \leq 25\), then \(\displaystyle{SR_{t_{end}}(n,v) = 
100\exp\left(\ln(8)\left\lfloor \frac{\ln(0.005)\max_{t_{end}}\left(H,[nv]\right))}{\ln(8)} 
\right\rfloor\right)}\).

For an explanation of the logarithmic function \(\ln\), refer to our description here.

The Murrey Math Interval Range function is denoted as \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v)\), and we 
calculate it at Index \(t_{end}\) as follows.

\(\displaystyle{\textrm{Range}^{(MMI)}_{t_{end}}(n,v) = \left. \ln\left(\frac{SR_{t_{end}}(n,v)}
{\textrm{Range}_{t_{end}}(H,L,[nv])}\right) \middle/ \ln(8) \right.}\)
Next we define a function called the Octave Count, dentoted as \(OC_t(n,v)\). We calculate this at Index \(t_{end}
\) as follows.

• If \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v) \leq 0\), then \(OC_{t_{end}}(n,v) = 0\).
• If \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v) > 0\) and \(\displaystyle{\textrm{Range}^{(MMI)}

_{t_{end}}(n,v) - \ln\left(\frac{SR_{t_{end}}(n,v)}{\textrm{Range}_{t_{end}}(H,L,[nv])}\right) + 
\ln(8)\left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor = 0}\), then \(OC_{t_{end}}(n,v) = 
\left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor\).

• If \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v) > 0\) and \(\displaystyle{\textrm{Range}^{(MMI)}
_{t_{end}}(n,v) - \ln\left(\frac{SR_{t_{end}}(n,v)}{\textrm{Range}_{t_{end}}(H,L,[nv])}\right) + 
\ln(8)\left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor \neq 0}\), then \(OC_{t_{end}}
(n,v) = \left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor + 1\).

Next we define functions \(Si_t(n,v)\), \(M_t(n,v)\), \(I_t(n,v)\), \(B^{(+)}_t(n,v)\), and \(B^{(-)}_t(n,v)\), which 
we calculate at Index \(t_{end}\) as follows.
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\(\displaystyle{Si_{t_{end}}(n,v) = SR_{t_{end}}(n,v)\exp(-\ln(8)OC_{t_{end}}(n,v))}\)
For an explanation of the exponential function \(\exp\), refer to our description here.

\(\displaystyle{M_{t_{end}}(n,v) = \left\{ \begin{matrix} \left\lfloor \left. \ln\left|\frac{\textrm{Range}^{(MMI)}
_{t_{end}}(n,v)}{Si_{t_{end}}(n,v)}\right| \middle/ \ln(2) \right. + 0.00001 \right\rfloor & \textrm{Range}
^{(MMI)}_{t_{end}}(n,v) \neq 0 \\ 0 & \textrm{Range}^{(MMI)}_{t_{end}}(n,v) = 0 \end{matrix}\right .}\) 

\(\displaystyle{I_{t_{end}}(n,v) = \frac{\frac{1}{2}=(\max_{t_{end}}(H,[nv]) + \min_{t_{end}}(L,[nv]))}
{Si_{t_{end}}(n,v)\exp((M_{t_{end}}(n,v) - 1)\ln(2))}}\) 

\(\displaystyle{B^{(+)}_{t_{end}}(n,v)} = (I_{t_{end}}(n,v) + 1)Si_{t_{end}}(n,v)\exp((M_{t_{end}}(n,v) - 
1)\ln(2))\) 

\(\displaystyle{B^{(-)}_{t_{end}}(n,v)} = (I_{t_{end}}(n,v) - 1)Si_{t_{end}}(n,v)\exp((M_{t_{end}}(n,v) - 
1)\ln(2))\)
Finally, we are ready to calculate the Murrey Math Lines. These are enumerated using a Line Index \(\ell\), which 
takes on integer values from \(0\) to \(24\). The function used for calculating the lines is denoted as \(MML_t(n,v,
\ell)\). To obtain the values of the Murrey Math Lines, we evaluate this function at \(t_{end}\) as follows.

\(\displaystyle{MML_t(n,v,\ell) = B^{(-)}_{t_{end}}(n,v) + \left(\left(\frac{\ell - 8}{8}\right)\left(B^{(+)}
_{t_{end}}(n,v) - B^{(-)}_{t_{end}}(n,v)\right)\right)}\)
The Murrey Math Lines are displayed as horizontal line segments between \(t_{start}\) and the current Index \(t\). 
The values of these Lines are rounded to the nearest Tick Size if the Round to Tick Size Input is set to Yes. See 
the Inputs section below.

The values of \(\ell\) correspond to the Octaves as follows.

\(\ell\) Octave
\(0\) \(-8/8\)
\(1\) \(-7/8\)
\(2\) \(-6/8\)
\(3\) \(-5/8\)
\(4\) \(-4/8\)
\(5\) \(-3/8\)
\(6\) \(-2/8\)
\(7\) \(-1/8\)
\(8\) \(0/8\)
\(9\) \(1/8\)
\(10\) \(2/8\)
\(11\) \(3/8\)
\(12\) \(4/8\)
\(13\) \(5/8\)
\(14\) \(6/8\)
\(15\) \(7/8\)
\(16\) \(8/8\)
\(17\) \(+1/8\)
\(18\) \(+2/8\)
\(19\) \(+3/8\)
\(20\) \(+4/8\)
\(21\) \(+5/8\)
\(22\) \(+6/8\)
\(23\) \(+7/8\)
\(24\) \(+8/8\)
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\(\ell\) Octave
\(0\) \(-8/8\)
\(1\) \(-7/8\)
\(2\) \(-6/8\)
\(3\) \(-5/8\)
\(4\) \(-4/8\)
\(5\) \(-3/8\)
\(6\) \(-2/8\)
\(7\) \(-1/8\)
\(8\) \(0/8\)
\(9\) \(1/8\)
\(10\) \(2/8\)
\(11\) \(3/8\)
\(12\) \(4/8\)
\(13\) \(5/8\)
\(14\) \(6/8\)
\(15\) \(7/8\)
\(16\) \(8/8\)
\(17\) \(+1/8\)
\(18\) \(+2/8\)
\(19\) \(+3/8\)
\(20\) \(+4/8\)
\(21\) \(+5/8\)
\(22\) \(+6/8\)
\(23\) \(+7/8\)
\(24\) \(+8/8\)

Inputs

• Square Width: The width of the Square. In other words, the number of bars to use in the calculation. There 
is a list of preset choices. If you want to use a different width, then set this through the Custom Square 
Width Input setting instead. When Custom Square Width is set to a nonzero number, it overrides this 
Square Width Input setting.

• Square Width Multiplier: The default for this Input is 1.5. This value is multiplied with Square Width to 
increase the Square Width value.

• Custom Square Width: When this Input is set to a nonzero value, this overrides the Square Width Input 
and specifies the number of bars to use for the width of the Square. Normally this should be set to 0 unless 
you want to override Square Width.

• Use Last Bar as End Date-Time:If this is set to Yes, the Murray Math study will be calculated using the 
bars at the end of the chart. The Murray Math lines will be redrawn for every new bar added to the chart. If 
this Input is set to No, the Murray Math will be calculated using the bars beginning with the bar at the End 
Date-Time Input, and going back the number of bars specified with the Square Width Input. This Input is 
set to Yes by default.

• End Date-Time: The Date-Time which will be the last bar used in the calculation. The calculation will go 
back from this Date-Time the number of bars specified with the Square Width Input. By default, the End 
Date-Time Input is not set and will not be used unless the Use Last Bar as End Date-Time Input is set to 
No.

• Round to Tick Size: When this Input is set to Yes, then the Murray Math lines are rounded to the nearest 
Tick Size value which is set through Chart >> Chart Settings.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Murrey_Math.238.scss 

*Last modified Wednesday, 28th September, 2022.
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Mutual Fund Bars
This study is used with Mutual Fund symbols. It calculates and displays new OHLC bars from the data.

Let \(C_t\) be the value of the Close Price at Index \(t\). Then we denote the Open, High, Low, and Close Prices for 
Mutual Fund Bars at Index \(t\) as \(O^{(MF)}_t\), \(H^{(MF)}_t\), \(L^{(MF)}_t\), \(C^{(MF)}_t\), and we 
compute them for \(t \geq 0\) as follows.

\(O^{(MF)}_t = C_{t - 1}\) 

\(H^{(MF)}_t = \max\left\{C_t, O^{(MF)}_t\right\}\) 

\(L^{(MF)}_t = \min\left\{C_t, O^{(MF)}_t\right\}\) 

\(C^{(MF)}_t = C_t\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Mutual_Fund_Bars.154.scss 

*Last modified Wednesday, 28th September, 2022.
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Narrow Range Bar
This study highlights chart bars that are narrower than any of the prior bars or groups of bars in a specified 
lookback period. There are three Schemes for doing this: NR n, x Bar NR, and NR vs ATR, where NR stands for 
"Narrow Range". The notation used here is adapted from Tony Crabel's book Day Trading with Short Term Price 
Patterns and Opening Range Breakout, and it is analogous to the notation used in the Wide Range Bar study. In 
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this study, any of these Schemes can be selected via the Lookback Type Input. We will explain each one below.

Scheme #1: NR n:

Note: This is the lookback Scheme that was used in the older version of this study.

Let the Lookback Length - NR n Input be denoted as \(n\). In this Scheme, the range of the current chart bar is 
compared to the ranges of the previous \(n\) bars.

Let the Open, High, Low, and Close Prices at Index \(t\) be denoted as \(O_t\), \(H_t\), \(L_t\), and \(C_t\), 
respectively. Then we denote the Range of Current Bar at Index \(t\) as \(RCB_t\). The calculation of \(RCB_t\) is 
done for \(t \geq 0\), and the method of calculation depends on the setting of the Use Open To Close Range for 
NR n Lookback Type Input as follows.

If Use Open To Close Range for NR n Lookback Type is set to Yes, then \(RCB_t = |O_t - C_t|\).

If Use Open To Close Range for NR n Lookback Type is set to No, then \(RCB_t = H_t - L_t\).

We define a function called the Narrow Range, denoted as \(NR_t(n)\). We compute this function for \(t \geq n\) as 
follows.

\(\displaystyle{NR_t(n) = \left\{\begin{matrix} 1 & RCB_t \leq \min\{RCB_{t - n},...,RCB_{t - 1}\} \\ 0 & RCB_t 
> \min\{RCB_{t - n},...,RCB_{t - 1}\} \end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(NR_t(n) = 1\). The highlighting is in blue by default.

Scheme #2: x Bar NR:

Let the Lookback Length - xBar NR and Number of Bars in Comparison Group Inputs be denoted as \(n\) and 
\(x\), respectively. In this Scheme, the range of the current \(x\) chart bars is compared to the ranges of every 
consecutive group of \(x\) bars in the previous \(n\) bars.

We denote the Range of Current Group of size \(x\) at Index \(t\) as \(RCG_t(x)\), and we compute it for \(t \geq x - 
1\) as follows.

\(RCG_t(x) = \max_t(H,x) - \min_t(L,x)\)
For an explanation of the \(\min\) and \(\max\) functions, see our description of the Moving Maximum and Moving 
Minimum.

We define a function called the Narrow Range for the Leading Bar, denoted as \(NRLB_t(n,x)\). We compute this 
function for \(t \geq n\) as follows.

\(\displaystyle{NRLB_t(n,x) = \left\{\begin{matrix} 1 & RCG_t \leq \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \\ 0 
& RCG_t > \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \end{matrix}\right .}\)
Because we wish to highlight all of the bars in a group of size \(x\) when its range is the narrowest in the lookback 
period \(n\), we define the function Narrow Range, denoted as \(NR_t(n,x)\). The default value for \(NR_t(n,x)\) is 
\(0\), but if \(NRLB_t(n,x) = 1\), then we have \(NR_i(n,x) = 1\) for \(i = t - x + 1, ...,t\). In this case, we highlight 
the leading bar (that is, the most recent bar) with the study Primary Color (default: blue), and we highlight the 
earlier bars in the group of size \(x\) with the study Secondary Color (default: purple). A leading bar may be 
highlighted in the Secondary Color if two narrow range groups of size \(x\) overlap.

Scheme #3: NR vs ATR:

This Scheme is not from Crabel's work. Rather, it is unique to Sierra Chart.

As in Scheme #1, the Range of Current Bar at Index \(t\) is denoted as \(RCB_t\), and it is computed as follows.

\(RCB_t = H_t - L_t\)
Let \(n\) denote the Input Lookback Length - NR vs ATR. In this Scheme we determine the Narrow Range \
(NR_t(n)\) by comparing \(RCB_t\) with the Average True Range of the previous \(n\) bars. The type of moving 
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average used in the ATR calculation is determined by the Input ATR Moving Average Type We denote this in 
mathematical symbols as follows.

\(\displaystyle{NR_t(n) = \left\{\begin{matrix} 1 & RCB_t < ATR_{t - 1}(n) \\ 0 & RCB_t \geq ATR_{t - 1}(n) 
\end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(NR_t(n) = 1\). The highlighting is in blue by default.

Inputs

• Lookback Type: This is a custom Input that can be set to either NR n, x Bar NR, or NR vs ATR.
• Lookback Length - NR n
• Use Open To Close for NR n Lookback Type: This is a custom Input that determines how the Range of 

the Current Bar is calculated in the NR n Scheme.
• Lookback Length - xBar NR
• Number of Bars in Comparison Group
• Lookback Length - NR vs ATR
• ATR Moving Average Type

Spreadsheet

The spreadsheets below contain the formulas for this study in Spreadsheet format. Save these Spreadsheets to the 
Data Files Folder. 

Open them through File >> Open Spreadsheet. 

Narrow_Range_Bar_NR_n.166.scss

Narrow_Range_Bar_x_Bar_NR.166.scss

Narrow_Range_Bar_NR_vs_ATR.166.scss

*Last modified Wednesday, 28th September, 2022.
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Negative Volume Index
This study calculates and displays the Negative Volume Index (NVI) for the Volume data and the data specified by 
the Input Data Input. This study uses the version of the NVI created by Norman G. Fosback.
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Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Initial Value be denoted as \(NVI_0\). Then we denote the Negative Volume Index for the 
given Inputs at Index \(t\) as \(NVI_t(X,NVI_0)\), and we compute it for \(t \geq 0\) as follows.

For \(t = 0\): \(NVI_0(X,NVI_0) = NVI_0\)

For \(t > 0\): \(\displaystyle{NVI_t(X,NVI_0) = \left\{ \begin{matrix} NVI_{t - 1}(X,NVI_0) + \frac{X_t - X_{t - 
1}}{X_{t - 1}}\cdot NVI_{t - 1}(X,NVI_0) & V_t < V_{t - 1} \\ NVI_{t - 1}(X,NVI_0) & V_t \geq V_{t - 1} 
\end{matrix}\right .}\) 

Inputs

• Input Data
• Initial Value:The initial starting value for the study. This value should be close to the average price of the 

symbol to allow the study to be overlaid on the main price graph.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Negative_Volume_Index.102.scss 

*Last modified Wednesday, 28th September, 2022.
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New Daily High/Low Alert
This study will trigger an alert when a new 24 hour high or low is encountered in an Intraday chart. This study can 
only be reliably used on an Intraday chart. 

The 24 hour time period is determined from the chart Session Times. 

This study does not work reliably on a Historical Daily chart. 

For this study to work reliably under all conditions, use Sierra_Chart version 1412 or higher.
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Normalized Volume
This study calculates and displays a Normalized Volume.

Let \(V\) be a random variable denoting the Volume, and let \(V_t\) be the value of the Volume at Index \(t\). Let 
the Input Length be denoted as \(n\). Then we denote the Normalized Volume at Index \(t\) for the given Inputs as 
\(V^{(N)}_t(n)\), and we compute it in terms of a Simple Moving Average for \(t \geq n - 1\) as follows.

\(\displaystyle{V^{(N)}_t(n) =\left\{ \begin{matrix} 100\cdot\frac{V_t}{SMA_t(V,n)} & SMA_t(V,n) \neq 0 \\ 
V^{(N)}_{t-1}(n) & SMA_t(V,n) = 0 \end{matrix}\right .}\)

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

This study also displays horizontal lines at levels determined by the High Volume and Low Volume Inputs.

Inputs

• Length
• Moving Average Type
• High Volume
• Low Volume

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Number of Trades - Ask
This study is for Intraday charts only. It displays the total number of trades per bar which occurred at the Ask Price 
or higher. We denote the Number of Trades - Ask at Index \(t\) as \(N^{(ask)}_t\).

For this study to work properly, a Tick by Tick Data Configuration is necessary.

This study will not display any data if Ask Volume is not available.

In the case of Volume, Number of Trades, and Range a bar charts, the data from this study may not be correct if 
Chart >> Chart Settings >> Split Data Records is enabled, unless there is tick by tick data in the data file and 
the chart bars are based upon a Number of Trades or a Range.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Number_of_Trades_-_Ask.275.scss 
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Number of Trades - Bid
This study is for Intraday charts only. It displays the total number of trades per bar which occurred at the Bid Price 
or lower. We denote the Number of Trades - Bid at Index \(t\) as \(N^{(bid)}_t\).

For this study to work properly, a Tick by Tick Data Configuration is necessary.

This study will not display any data if Bid Volume is not available.

In the case of Volume, Number of Trades, and Range a bar charts, the data from this study may not be correct if 
Chart >> Chart Settings >> Split Data Records is enabled, unless there is tick by tick data in the data file and 
the chart bars are based upon a Number of Trades or a Range.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Number_of_Trades_-_Bid.274.scss 

*Last modified Wednesday, 28th September, 2022.
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Numbers Bars Avg Volume Per Price Graph
This study calculates and displays the Average Volume Per Price for each bar.

Let \(V_t\) and \(N_t^{(P)}\) denote the Volume and Number of Prices, respectively, at the chart bar with Index \
(t\). The value of \(N_t^{(P)}\) can be accessed via the ACSIL Interface Member sc.VolumeAtPriceForBars. The 
Average Volume Per Price is at Index \(t\) is denoted as \(\overline{VPP}_t\), and it is computed as follows.

\(\overline{VPP}_t = \left\{ \begin{matrix} \frac{V_t}{N_t^{(P)}} & N_t^{(P)} \neq 0 \\ 0 & N_t^{(P)} = 0 
\end{matrix}\right .\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Numbers_Bars_Avg_Volume_Per_Price_Graph.368.scss 

*Last modified Wednesday, 28th September, 2022.
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Description

[Link] - [Top]
This study allows for up to 10 different studies to be referenced and have their bar data displayed in a Numeric 
Information Graph.

The Numeric Information Graph is the tool that is used to display the Numbers Bars Calculated Values studies. 
Therefore, the information in this section will mostly reference the information from the Numbers Bars 
Calculated Values documentation.

Inputs

[Link] - [Top]
• Study Subgraph Reference 1: This sets the first Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 2: This sets the second Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 3: This sets the third Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 4: This sets the fourt Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 5: This sets the fifth Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 6: This sets the sixth Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 7: This sets the seventh Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 8: This sets the eighth Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 9: This sets the ninth Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Study Subgraph Reference 10: This sets the tenth Study and Subgraph that are to be displayed in the 

Numeric Information Graph.
• Transparent Text Background: Refer to the information for Transparent Text Background in the 

Numbers Bars Calculated Values documentation.
• Text Background Color: Refer to the information for Text Background Color in the Numbers Bars 

Calculated Values documentation.
• Show Pullback Column: Refer to the information for Show Pullback Column in the Numbers Bars 

Calculated Values documentation.
• Font Size: Refer to the information for Font Size in the Numbers Bars Calculated Values documentation.
• Labels on Right: Refer to the information for Labels on Right in the Numbers Bars Calculated Values 

documentation.
• Allow Values to Overlap Labels: Refer to the information for Allow Values to Overlap Labels in the 

Numbers Bars Calculated Values documentation.
• Hide Labels: Refer to the information for Hide Labels in the Numbers Bars Calculated Values 

documentation.
• Color Background Based on Value Percent: Refer to the information for Color Background Based on 

Value Percent in the Numbers Bars Calculated Values documentation.
• Allow Zeros for Minimum/Maximum: When this Input is set to Yes then zero values will be included in 

the determination of the Minimum and Maximum values that are used when Color Background Based on 
Value Percent is set to Yes. Otherwise, when this Input is set to No, zero values are not included in the 
determination of the Minimum and Maximum values. 

This Input would need to be set to No when a referenced study subgraph does not cover all the data in the 
chart (such as a Moving Average where the average is not displayed until the number of bars in the Length 
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setting has been surpassed). Therefore, where there is no data, the internal value is zero and is reflected in 
the display of the information. The background coloring will not include any values of zero in the 
determination of Minimum and Maximum. The values of zero will have their background colored, but they 
are not being used in the calculations for the background coloring for the other data. 

• Percent Compare Thresholds: Refer to the information for Percent Compare Thresholds in the Numbers 
Bars Calculated Values documentation.

• Range # Up Color: Refer to the information for Range # Up Color in the Numbers Bars Calculated Values 
documentation.

• Range # Down Color: Refer to the information for Range # Down Color in the Numbers Bars Calculated 
Values documentation.

• Use Different Text Color for Pullback and Labels: Refer to the information for Use Different Text Color 
for Pullback and Labels in the Numbers Bars Calculated Values documentation.

• Pullback and Labels Text Color: Refer to the information for Pullback and Labels Text Color in the 
Numbers Bars Calculated Values documentation.

• Color Pullback Background Based on Positive/Negative: Refer to the information for Color Pullback 
Background Based on Positive/Negative in the Numbers Bars Calculated Values documentation.

• Display Multiplier: Refer to the information for Volume Display Multiplier in the Numbers Bars 
Calculated Values documentation.

*Last modified Friday, 18th October, 2024.
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On Balance Open Interest
This study calculates and displays the On Balance Open Interest.

This study can only be used on a Historical Daily futures chart which contains Open Interest data. If it is used on 
an Intraday chart, then instead it will use the Number of Trades per chart bar data instead of Open Interest data 
because that is not available in Intraday charts.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the value of the On Balance Open Interest at 
Index \(t\) as \(OI^{(OB)}_t\), and we initialize it to zero internally (that is, \(OI^{(OB)}_0 = 0)\), though this 
initial value is not displayed as output. We compute \(OI^{(OB)}_t\) in terms of the Open Interest for \(t > 0\) as 
follows.

\(\displaystyle{OI^{(OB)}_t = \left\{ \begin{matrix} OI^{(OB)}_{t - 1} + OI_t & C_t > C_{t - 1} \\ OI^{(OB)}
_{t - 1} & C_t = C_{t - 1} \\ OI^{(OB)}_{t - 1} - OI_t & C_t < C_{t - 1} \end{matrix}\right .}\)
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• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Open_Interest.36.scss 

*Last modified Wednesday, 28th September, 2022.
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On Balance Open Interest - Short Term
This study calculates and displays the On Balance Open Interest over a specific length of bars.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the Signed Open Interest at Index \(t\) as \
(OI^{(\pm)}_t\), and we initialize this quantity to zero (that is, \(OI^{(\pm)}_0 = 0\)). We compute the Signed 
Open Interest for \(t > 0\) in terms of the Open Interest as follows.

\(\displaystyle{OI^{(\pm)}_t = \left\{ \begin{matrix} OI_t & C_t > C_{t - 1} \\ 0 & C_t = C_{t - 1} \\ -OI_t & C_t 
< C_{t - 1} \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). We denote the On Balance Open Interest - Short Term for this Input at 
Index \(t\) as \(OI^{(OB)}_t(n)\), and we describe the calculation of this quantity below.

For \(0 \leq t < n\), \(OI^{(OB)}_t(n)\) is calculated internally as follows. These values are not displayed as output.

\(\displaystyle{OI^{(OB)}_t(n) = \left\{ \begin{matrix} 0 & t = 0 \\ OI^{(OB)}_{t - 1}(n) + OI^{(\pm)}_t & 0 < t 
< n \end{matrix}\right .}\)
The above formula is equivalent to \(OI^{(OB)}_t(n) = OI^{(OB)}_t\), where \(OI^{(OB)}_t\) is the On Balance 
Open Interest. That is, for \(0 \leq t < n\), the On Balance Open Interest - Short Term is equivalent to the 
ordinary On Balance Open Interest.

For \(t \geq n\), \(OI^{(OB)}_t(n)\) is calculated as follows. These values are displayed as output.

\(OI^{(OB)}_t(n) = OI^{(OB)}_{t - 1}(n) + OI^{(\pm)}_t - OI^{(\pm)}_{t - n}\)
Inputs
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• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Open_Interest_Short_-_Term.126.scss 

*Last modified Wednesday, 28th September, 2022.
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On Balance Volume
This study calculates and displays On Balance Volume.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the value of the On Balance Volume at Index \
(t\) as \(V^{(OB)}_t\), and we initialize it to zero internally (that is, \(V^{(OB)}_0 = 0)\), though this initial value 
is not displayed as output. We compute \(V^{(OB)}_t\) in terms of the Volume for \(t > 0\) as follows.

\(\displaystyle{V^{(OB)}_t = \left\{ \begin{matrix} V^{(OB)}_{t - 1} + V_t & C_t > C_{t - 1} \\ V^{(OB)}_{t - 
1} & C_t = C_{t - 1} \\ V^{(OB)}_{t - 1} - V_t & C_t < C_{t - 1} \end{matrix}\right .}\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Volume.15.scss 

*Last modified Wednesday, 28th September, 2022.
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On Balance Volume - Short Term
This study calculates and displays the On Balance Volume over a specific length of bars.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the Signed Volume at Index \(t\) as \
(V^{(\pm)}_t\), and we initialize this quantity to zero (that is, \(V^{(\pm)}_0 = 0\)). We compute the Signed 
Volume for \(t > 0\) in terms of the Volume as follows.

\(\displaystyle{V^{(\pm)}_t = \left\{ \begin{matrix} V_t & C_t > C_{t - 1} \\ 0 & C_t = C_{t - 1} \\ -V_t & C_t < 
C_{t - 1} \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). We denote the On Balance Volume - Short Term for this Input at Index 
\(t\) as \(V^{(OB)}_t(n)\), and we describe the calculation of this quantity below.

For \(0 \leq t < n\), \(V^{(OB)}_t(n)\) is calculated internally as follows. These values are not displayed as output.

\(\displaystyle{V^{(OB)}_t(n) = \left\{ \begin{matrix} 0 & t = 0 \\ V^{(OB)}_{t - 1}(n) + V^{(\pm)}_t & 0 < t < 
n \end{matrix}\right .}\)
The above formula is equivalent to \(V^{(OB)}_t(n) = V^{(OB)}_t\), where \(V^{(OB)}_t\) is the On Balance 
Volume. That is, for \(0 \leq t < n\), the On Balance Open Volume - Short Term is equivalent to the ordinary On 
Balance Volume.

For \(t \geq n\), \(V^{(OB)}_t(n)\) is calculated as follows. These values are displayed as output.

\(V^{(OB)}_t(n) = V^{(OB)}_{t - 1}(n) + V^{(\pm)}_t - V^{(\pm)}_{t - n}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Volume_-_Short_Term.46.scss 

*Last modified Wednesday, 28th September, 2022.
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On Balance Volume with Moving Average
This study calculates and displays both the On Balance Volume and a Simple Moving Average of the On Balance 
Volume. The Length \(n\) of the Simple Moving Average is given by the Mov Avg Length Input, and the results 
are displayed for \(t \geq n\).

Inputs

• Moving Average Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Volume_with_Moving_Average.7.scss 

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Volume_with_Moving_Average.7.scss 

*Last modified Wednesday, 28th September, 2022.
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One Time Framing
This study calculates and displays the One Time Framing - Up and One Time Framing - Down indicators for the 
Price Data.

Let \(H_t\) and \(L_t\) denote, respectively, the High Price and Low Price at Index \(t\). Let \(k\) denote the Arrow 
Offset Percentage Input.

In order to estabilsh an entry into One Time Framing, three bars are required. We denote the values of the One 
Time Framing - Up and One Time Framing - Down Subgraphs at Index \(t\) as \(OTF^{(U)}_t(k)\) and \
(OTF^{(D)}_t(k)\), respectively. We describe the procedure for computing these values below.

One Time Framing - Up:

• \(OTF^{(U)}_t(k) = 0\) unless otherwise stated.
• A prerequisite for entry into One Time Framing - Up is that the chart be in an Uptrend. That is, we require 

that \(H_{t} > H_{t - 1}\) and \(L_t > L_{t - 1}\).
• Once the chart is in an Uptrend, then the chart enters One Time Framing - Up at Index \(t\) if \(L_t > L_{t 

- 1}\) and \(H_t \geq H_{t - 1}\). Note that the next bar must have a higher Low than that of the previous 
bar, but it is not necessary for it to have a higher High. In this case a green arrow is drawn at the location \
(OTF^{(U)}_t(k) = L_t - \frac{k}{100} \cdot L_t\).

• The chart exits One Time Framing - Up at Index \(t\) if \(L_t \leq L_{t - 1}\) or \(H_t < H_{t - 1}\). In this 
case a red arrow is drawn at the location \(OTF^{(U)}_t(k) = L_t - \frac{k}{100} \cdot L_t\).

• The chart remains in a state of One Time Framing - Up inbetween any pair of adjacent green (on the left) 
and red (on the right) arrows drawn below the chart bars.

One Time Framing - Down:

• \(OTF^{(D)}_t(k) = 0\) unless otherwise stated.
• A prerequisite for entry into One Time Framing - Down is that the chart be in a Downtrend. That is, we 

require that \(H_{t} < H_{t - 1}\) and \(L_t < L_{t - 1}\).
• Once the chart is in an Downtrend, then the chart enters One Time Framing - Down at Index \(t\) if \(L_t 

\leq L_{t - 1}\) and \(H_t < H_{t - 1}\). Note that the next bar must have a lower High than that of the 
previous bar, but it is not necessary for it to have a lower Low. In this case a green arrow is drawn at the 
location \(OTF^{(D)}_t(k) = H_t + \frac{k}{100} \cdot H_t\).

• The chart exits One Time Framing - Down at Index \(t\) if \(L_t > L_{t - 1}\) or \(H_t \geq H_{t - 1}\). In 
this case a red arrow is drawn at the location \(OTF^{(D)}_t(k) = H_t + \frac{k}{100} \cdot H_t\).

• The chart remains in a state of One Time Framing - Down inbetween any pair of adjacent green (on the 
left) and red (on the right) arrows drawn above the chart bars.

Inputs

• Arrow Offset Percentage
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

One_Time_Framing.482.scss 

*Last modified Wednesday, 28th September, 2022.
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Open Interest
This study displays the Open Interest for futures and options charts. We denote the Open Interest at Index \(t\) as 
\(OI_t\).

Open Interest is only available for Historical Daily data type of charts, not Intraday charts. Therefore, the study 
only makes sense on Historical Daily data type of charts.

When used on an Intraday chart, it will give the same values as the Number of Trades study.

A Historical Daily data type of chart can be opened through File >> Find Symbol >> [select symbol] >> Open 
Historical Chart. 

Open Interest is the number of outstanding contracts which currently exist for a particular symbol.

When using this study, you may find that for some bars in the chart, there is no Open Interest data. The solution to 
this is to right-click on the chart with your Pointer before those bars and select Delete and Download Data to re-
download the data.

Usually for the current day, Open Interest is not available. It becomes available after the close of the next trading 
day.

Inputs

• This study has no Inputs.

*Last modified Wednesday, 28th September, 2022.
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Out of Order Timestamps Detector
This study highlights the chart columns where the Date-Time of those columns are out of order Date-Time wise 
relative to the other chart columns. A vertical line will be drawn at the columns where the out of order Date-Times 
are found. The color of the vertical line can be set through the Subgraphs tab of the Study Settings window for 
the study.

Out of order timestamps can prevent Chart Drawings drawn on the chart from appearing.

If an out of order timestamp has been detected, refer to Help Topic 63.

Inputs

• This study has no Inputs.

*Last modified Wednesday, 28th September, 2022.
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Outside Bar
This study will color bars that have an Outside Bar pattern. An Outside Bar is a bar that has a higher High and a 
lower Low than those of the previous bar.

Let \(H\) and \(L\) be random variables denoting the High and Low prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Then we denote the Outside Bar at Index \(t\) as \(OB_t\), and we compute 
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it for \(t \geq 0\). The method of computation varies slightly depending on the setting of the Include Equal High 
Low Input.

If Include Equal High Low is set to No, then we compute \(OB_t\) as follows.

\(\displaystyle{OB_t = \left\{\begin{matrix} H_t & H_t > H_{t - 1} \space and \space L_t < L_{t - 1} \\ 0 & H_t 
\leq H_{t - 1} \space or \space L_t \geq L_{t - 1} \end{matrix}\right .}\)
If Include Equal High Low is set to Yes, then we compute \(OB_t\) as follows.

\(\displaystyle{OB_t = \left\{\begin{matrix} H_t & H_t \geq H_{t - 1} \space and \space L_t \leq L_{t - 1} \\ 0 & 
H_t < H_{t - 1} \space or \space L_t > L_{t - 1} \end{matrix}\right .}\)
In either case the Outside Bars are the bars for which \(OB_t = H_t\). 

Inputs

• Include Equal High Low: This Input determines which inequalities are used in the computation of \
(OB_t\).

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Outside_Bar.112.scss 

*Last modified Wednesday, 28th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2d/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Outside_Bar.112.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2d/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3367.html?page=doc/OtherSitesLinks.php


◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Overlay - Single 
Line

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Overlay - Single Line
This study overlays the main price graph from another already open source chart on to the chart this study is 
applied to (destination chart). If the chart you want to overlay is not already open, it can be opened through File >> 
Find Symbol.

Multiple Overlay studies can be added to a chart to overlay more than one main price graph on to a destination 
chart. This study allows you to view multiple symbols in one single chart.

Scaling: By default, the Scale Range is set to Independent for this study. This allows the Overlay to be visible 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexb597.html?page=doc/StudiesReference.php&ID=74
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexb597.html?page=doc/StudiesReference.php&ID=74
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


when overlaying on a graph with a completely different price range. If you are overlaying a graph on a chart with 
similar prices, the overlaid bars or line will not match the scale of the graph it is overlaid on. To make the graph 
line match, set the Scale for this study to Automatic. Refer to the Chart Scale and Scale Adjusting documentation 
for complete instructions for changing the scale.

The graph can be either a Bar or a Single Line. If you use the Bar version, the actual style is controlled with the 
study's Graph Draw Type setting in the Study Settings window for the study.

Scale Values: When overlaying a graph on another graph in the same Chart Region with differing values, you 
will need to use an Independent scale. You may also want to see the Values Scale numbers for the graph being 
overlaid. You are able to view these on the left side of the chart. To do this, select Chart >> Chart Settings >> 
Scale. Enable the Use Left Side Scale option.

Step-By-Step Instructions

1. For this study you will need 2 charts. Make sure you have open the chart that you wish to overlay on 
another chart. You can open it with File >> Find Symbol if it is not already open.

2. Open or go to the chart that you want to overlay the main price graph of another chart on. This must be in 
the same chartbook as the chart you will be overlaying from.

3. Add the Overlay (Bar or Single Line) study through Analysis >> Studies.
4. After adding the Overlay study, press the Settings button on the Chart Studies window to open the Study 

Settings window for the study if it is not already open.
5. Select the Settings and Inputs tab.
6. Set the Chart Number to Overlay Input to the chart that you wish to overlay. All of the open charts in the 

same chartbook will be listed. The main price graph of the chart will be overlaid onto the chart that this 
study is applied to.

7. Set the Chart Region to the chart region you wish to display the main price graph overlay in. If you want 
to overlay it over the main price graph of the chart, set this to 1. If you want to display it below the main 
price graph, then set the Chart Region to 2.

8. If you are using the Overlay (Bar) study, then select the Subgraphs tab. Set the Graph Draw Type to the 
type of price bar that you require.

Inputs

• Chart Number to Overlay: This is the primary Input for the study. This Input selects the particular chart 
that you want to overlay the main price graph from. The chart you are overlaying must be open. All open 
charts within the same Chartbook as the chart you are using this study on, will be listed.

• Input Data. This Input sets what data array to overlay. This Input is only available with the Overlay (Single 
Line) study.

• Multiplier.

*Last modified Wednesday, 28th September, 2022.
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Overlay Non-sync
This study overlays a price graph from another chart on a chart. Multiple overlay studies can be added to a chart to 
overlay more than one price graph on a chart. The price graph you are overlaying can be from a chart with a 
different time period. Unlike the Overlay (Bar) study, there is no synchronization between the charts.

By default, the Scale Range is set to independent for this study. This allows the Overlay to be visible when 
overlaying on a graph with a completely different price range. If you are overlaying a graph on a chart with similar 
prices, the Overlay graph line will not match the scale of the graph it is overlaid on. To make the graph line match, 
set the Scale for this study to Automatic. Refer to the Study Settings Window section for complete instructions for 
changing the scale.

The colors of the bars are set through the study color settings.

Inputs

• Chart Number to Overlay: Identifying number of the chart to overlay on the chart this study is applied to. 
Chart identifying numbers are right of the # displayed on the title bar of the chart and at the top of the price 
graph. The chart to overlay must also be open.

*Last modified Wednesday, 28th September, 2022.
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Parabolic
This study calculates and displays the Welles Wilder Parabolic SAR (Stop and Reversal) study for the data 
specified by the Input Data High and Input Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Input Data High and Input Data Low, 
respectively, and let \(X_t^{(High)}\) and \(X_t^{(Low)}\) denote their respective values at Index \(t\). Let the 
Start Acceleration Factor, Acceleration Increment, and Max Acceleration Factor Inputs be denoted as \
(\alpha_S\), \(\Delta\alpha\), and \(\alpha_{max}\), respectively.

We denote the Acceleration Factor, Extreme Point, and Parabolic SAR at Index \(t\) as \(EP_t\left(X^{(High)}, 
X^{(Low)}\right)\) and \(\alpha_t\left(X^{(High)}, X^{(Low)}, \alpha_S, \Delta\alpha, \alpha_{max}\right)\), \
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(SAR_t\left(X^{(High)}, X^{(Low)}, \alpha_S, \Delta\alpha, \alpha_{max}\right)\) respectively. Since this 
notation is cumbersome, we will suppress the Inputs and write these simply as \(EP_t\), \(\alpha_t\), and \(SAR_t\) 
going forward. We compute these quantities as follows.

The Extreme Point is the extreme High in an Uptrend or the extreme Low in a Downtrend.

Within an Uptrend, we use the following formula.

\(\displaystyle{EP_t = \left\{ \begin{matrix} X_t^{(High)} & X_t^{(High)} = \max_t\left(X^{(High)}\right) \\ 
EP_{t-1} & X_t^{(High)} \neq \max_t\left(X^{(High)}\right) \end{matrix}\right .}\)
Within a Downtrend, we use the following formula.

\(\displaystyle{EP_t = \left\{ \begin{matrix} X_t^{(Low)} & X_t^{(Low)} = \min_t\left(X^{(Low)}\right) \\ 
EP_{t-1} & X_t^{(Low)} \neq \min_t\left(X^{(Low)}\right) \end{matrix}\right .}\)
Within an Uptrend or a Downtrend, the Acceleration Factor starts with a value \(\alpha_S\) increases by an amount 
\(\Delta\alpha\) every time the Extreme Point changes, up to a maximum value of \(\alpha_{max}\). The formula is 
given as follows.

\(\displaystyle{\alpha_t = \left\{ \begin{matrix} \alpha_{t - 1} + \Delta\alpha & EP_t \neq EP_{t - 1} \\ \alpha_{t - 
1} & EP_t = EP_{t - 1} \end{matrix}\right .}\)
Within an Uptrend or a Downtrend, the Parabolic SAR is given by the following formula.

\(\displaystyle{SAR_{t + 1} = SAR_t + \alpha_t(EP_t - SAR_t)}\)
That is, the SAR of the next bar is calculated using information from the current bar.

These formulas are used with the following restrictions.

• If the chart starts in an Uptrend, then \(EP_1 = X_0^{(Low)}\), \(EP_2 = X_1^{(High)}\), and \(\alpha_1 = 
\alpha_2 = \alpha_S\).

• If the chart starts in a Downtrend, then \(EP_1 = X_0^{(High)}\), \(EP_2 = X_1^{(Low)}\), and \(\alpha_1 
= \alpha_2 = \alpha_S\).

• When a Downtrend changes to an Uptrend at Index \(t\), \(EP_t = X_t^{(High)}\), \(\alpha_t = \alpha_S\), 
and \(SAR_t\) is set to the lowest value of \(X^{(Low)}\) of the previous Downtrend.

• When an Uptrend changes to a Downtrend at Index \(t\), \(EP_t = X_t^{(High)}\), \(\alpha_t = \alpha_S\), 
and \(SAR_t\) is set to the highest value of \(X^{(High)}\) of the previous Uptrend.

• The value of \(SAR_t\) may be adjusted depending on the setting of the Adjust for Gap Input. The default 
setting for this is No.

Inputs

• Input Data High:The default for the setting is High. The Parabolic study uses the High price of a bar in its 
calculations. This can be changed to any Subgraph value when basing the Parabolic study on another study 
rather than the main price graph.

• Input Data Low:The default for the setting is Low. The Parabolic study uses the Low price of a bar in its 
calculations. This can be changed to any Subgraph value when basing the Parabolic study on another study 
rather than the main price graph.

• Start Acceleration Factor:The parabolic study uses an Acceleration Factor in its calculations. This Inputs 
sets the starting value for this Acceleration Factor. The Acceleration Factor is incremented by the 
Acceleration Increment Input. 

• Acceleration Increment:This Input sets the Acceleration Increment.
• Max Acceleration Factor:This Input sets the maximum amount the Acceleration Factor will be set to.
• Adjust for Gap: If set to 1 the parabolic will be adjusted up or down by the gap amount when a gap occurs 

at the opening of a new day.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3d/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder


Open it through File >> Open Spreadsheet. 

Parabolic.66.scss 

*Last modified Wednesday, 28th September, 2022.
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Description
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This study calculates and displays the Percent Change Since Open of the data specified by the Input Data Input.

Let \(X_t\) and \(O_t\) the values of the Input Data and Open Prices, respectively, at Index \(t\), and let \(v\) be the 
Multiplier Input. The Percent Change Since Open at Index \(t\) is denoted as \(\%\Delta X^{(O)}_t(v)\), and it is 
calculated as follows.

\(\displaystyle{\%\Delta X^{(O)}_t(v) = v\cdot\frac{X_t - O_{t_{start}}}{O_{t_{start}}}}\)
\(t_{start}\) is determined as follows.

• If the Start Time Input is set to Trading Day Start Time, then \(t_{start}\) is the Index of the first bar of the 
trading day.

• If the Start Time Input is set to First Bar In Chart, then \(t_{start} = 0\), which is the Index of the first bar 
in the chart.

Note: This formula only give a true Percent Change if the Multiplier Input is set to \(100\).

More detailed information about how the Start Time is determined can be found in the section on Session Times.

Inputs

[Link] - [Top]
• Start Time: When set to Time Period Type/Length, then the Time Period Type and Time Period 
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Length Inputs set the time period to calculate percent change since open for. This calculation will repeat 
for each of the periods in the chart starting from the beginning of the chart. The beginning of each time 
period is affected by the chart Session Times settings. 

If this is set to First Bar in Chart, the opening price used for the percentage calculation is the opening of 
the first bar in the chart and the calculation continues until the last bar in the chart without resetting. 

Through Chart >> Chart Settings, you can control the starting date in the chart or how many days to load 
in the chart to control the opening price when using First Bar in Chart. Refer to Use Date Range >> 
From / To.

• Time Period Type: Sets the type of time period for the calculation. This Input works in conjunction with 
Time Period Length. For a 1 Day period, set this to Days. The number of Days specified always refers to 
calendar days and not trading days.

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days.

• Input Data for Opening Bar: This is the Input Data element of the bar for the bar at the open for the time 
period.

• Input Data for Current Price: This is the Input Data element of each bar to calculate the price change as 
compared to the opening bar.

• Multiplier: This multiplies the Percent Change at each bar by the amount specified.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Percent_Change_Since_Open.325.scss 

Percent Change for Different Symbol

[Link] - [Top]
In order to show the Percent Change Since Open on a single chart for multiple symbols, follow these instructions:

1. Open a chart for one of the symbols, that you want to use the Percent Change Since Open study with.
2. Add the Add Additional Symbol study to the chart for each additional symbol you want to put in the chart. 

Refer to Adding/Modifying Chart Studies for more information.
3. Modify the Inputs for the Add Additional Symbol study as required.
4. Set the Chart Region setting with the Add Additional Symbol study to display the Add Additional 

Symbol study in the Chart Region that you want. 
5. Add an instance of the Percent Change Since Open study to the chart. Adding/Modifying Chart Studies 

for more information. 
6. Open the Study Settings window for the Percent Change Since Open study. Refer to Adding/Modifying 

Chart Studies.
7. Set the Chart Region setting with the Percent Change Since Open study to display the study in the Chart 

Region that you want. 
8. For the Percent Change Since Open study, set the Based On setting, to the Add Additional Symbol 

study you want to base Percent Change Since Open on. So each instance of Percent Change Since Open 
needs to refer to each instance of the Add Additional Symbol. Refer to Basing a Study on Another Study 
for more information.

9. Repeat steps 5 through 8 based upon the number of Add Additional Symbol studies added to the chart.

*Last modified Wednesday, 20th November, 2024.
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Percent Change Since Previous Close
The study calculates and displays the Percent Change Since Previous Close of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\), and let \(v\) be 
the Multiplier Input. The Percent Change Since Previous Close at Index \(t\) is denoted as \(\%\Delta X^{(PC)}
_t\), and we compute it as follows.

For Historical Charts:

\(\%\Delta X^{(PC)}_t(v) = v\cdot\frac{X_t - X_{t - 1}}{X_{t - 1}}\)
For Intraday Charts:

\(\%\Delta X^{(PC)}_t(v) = v\cdot\frac{X_t - X_{t_{start}}}{X_{t_{start}}}\)
Note: This formula only give a true Percent Change if the Multiplier Input is set to \(100\).

\(t_{start}\) is determined as follows.

• For the first day in the chart, \(t_{start} = 0\), which is the Index of the first bar in the chart.
• For the first bar in each subsequent day in the chart, \(t_{start}\) is the Index of the final bar of the previous 

day in the chart.
More detailed information about how the time of the Closing bar of the previous trading day is determined can be 
found in the section on Session Times.

Inputs

• Input Data
• Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Percent_Change_Since_Previous_Close.360.scss 
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Percentage Price Oscillator
This study calculates and displays a Percentage Price Oscillator of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let the Inputs Long Mov Avg Length and Short Mov 
Avg Length be denoted as \(n_L\) and \(n_S\), respectively. Then we denote the Percentage Price Oscillator at 
Index \(t\) for the given Inputs as \(PPO_t(X,n_L,n_S)\), and we compute it for \(t \geq \min\{n_L,n_S\}\) in terms 
of Exponential Moving Averages as follows.

\(PPO_t(X,n_L,n_S) = 100\cdot\displaystyle{\left\{ \begin{matrix} \frac{EMA_t(X,n_S) - EMA_t(X,n_L)}
{EMA_t(X,n_L)} & EMA_t(X,n_L) \neq 0 \\ PPO_{t - 1}(X,n_L,n_S) & EMA_t(X,n_L) = 0 \end{matrix}
\right .}\)

Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Averages in the 
above formula could be replaced with Linear Regression Moving Averages, Simple Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

Inputs

• Long Mov Avg Length
• Short Mov Avg Length
• Moving Average Type
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Percentage_Price_Oscillator.174.scss 

*Last modified Wednesday, 28th September, 2022.
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Previous/Period OHLC-Variable Period
This study calculates and displays lines for the Open, High, Low, and Close (OHLC) values from the previous or 
current specified time period, on each bar in the chart.

It can be used both on both Intraday and Historical charts. The calculations are derived from the data in the chart 
itself.

If the Use Current Period Input is set to Yes, then the OHLC values will be for the current period instead of the 
previous period.

To do Weekly Open, High, Low, and Close values, set the Time Period Type to Weeks and set the Time Period 
Length to 1.

When Time Period Type is set to Minutes or Days, the time periods for the Open, High, Low, and Close lines are 
always aligned to the Start Time or the Evening Start Time if using the Evening Session, which is set in the 
Session Times settings for the chart. 

When back-referencing data for the OHLC values, this study is able to skip periods of time where there is 
insufficient data to calculate OHLC values from (such as weekends, partial trading days and holidays in the case of 
a 1-Day period). This is a very useful feature. For more information, refer to the Input Minimum Required Time 
Period as % below. When using this feature it is necessary to also set the Auto Skip Period of No Trading Input 
to Yes. 

If the Minimum Required Time Period as % is set too high it is possible that the OHLC lines will not appear or 
another effect is that the OHLC lines will not change from the prior period and stay the same. You may need to 
reduce the percentage using this Input in the case of Tick, Volume, and Range charts, since those have a variable 
number of bars per period. You may want to use 20% or lower to avoid skipping a period when the study is back-
referencing data.

Missing OHLC Lines: If you are missing the OHLC lines for a particular period in the chart and there is no data 
for the period of time immediately before the time where they are missing, then the cause is simply due to the prior 
data not being available.

Inputs

• Time Period Type: Sets the type of time period for the OHLC lines. This Input works in conjunction with 
Time Period Length. 
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For Open, High, Low, Close lines which need to be based upon a trading day, set this Input to Days (not 
Minutes) and the Time Period Type Input to 1. 

When using Days and Time Period Length is set to a value greater than 1, then the way this works is that 
from a reference day (Sunday), the number of days is counted from that day and repeats in segments equal 
to the Time Period Length. So it is not a rolling time length from day to day or counted from the last day 
in the chart.

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for one hour set 
this to 60 and Time Period Type to Minutes. 

It is essential that based upon the Time Period Type and Time Period Length settings that there is a 
sufficient amount of data loaded in the chart with the Days to Load Chart Setting. For example, if these are 
set to Months and 1 respectively, then the chart is set to load at least 62 days of data. 

• Minimum Required Time Period as %: This study employs special logic when looking back at the 
previous period to calculate the Open, High, Low, Close values from, to determine if there is sufficient 
data. If there is insufficient data, it looks back to the period before the first period it originally referenced. 
This is very useful weekends, holidays and partial trading days. 

You can control the functioning of this period skipping feature with this Input. For example, if you want 
there to be at least 50% or more of the bars needed for a period that the OHLC values are calculated from, 
then set this Input to 50. 

This Input only applies if Auto Skip Period of No Trading is set to Yes. 

When this study determines the number of bars that are needed for a period, it does not consider the 
Session Times settings in Chart >> Chart Settings. For example, if you are just including the Day Session 
only in your chart, then there are going to be fewer bars available. Therefore, you need to consider this 
when setting this percentage. So if you have less than the full 24 hour session of bars in the chart, then you 
will need to use a lower percentage to avoid skipping periods.

• Round to Tick Size: Set to Yes to round off the outputted values to the symbols Tick Size. The Tick Size 
is set in Chart >> Chart Settings.

• Use Current Period: When this Input is set to Yes, the Open, High, Low, Close values drawn at a bar will 
be for the time period containing that chart bar and not the previous period.

• Display Debugging Output (slows study calculations): Set this to Yes to display debugging output in the 
Message Log.

• Forward Project OHLC Lines: Set this to Yes to extend the OHLC lines into the Forward Projection area 
on the right side of the chart. 

When the OHLC lines are extended forward, the values are not necessarily extended at the same values as 
they are at the last bar in the chart. For each future chart bar, the values will be what they should be at the 
Date-Time of that future bar. For more information about these Date-Times, refer to Time Scale. So these 
lines in the Forward Projection area can be at different price levels compared to the last bar in the chart. If 
this is not the behavior that you want, then you need to set this Input to No. It is also important to 
understand that the true Trading Day Date of a particular chart bar can be one day forward. For a complete 
explanation, refer to Understanding Trading Day Dates Based on Session Times. 

As an alternative to setting Forward Project OHLC Lines to Yes, instead use the Line At Last Bar to 
Edge Draw Style for the Open, High, Low, Close Subgraphs. 

• Number Of Days To Calculate: This Input specifies the number of days in the chart, starting from the last 
bar, that the study should be calculated over. This includes weekends and days without data.

• Auto Skip Period of No Trading: Set this to Yes to automatically skip periods of insufficient data in the 
chart when Use Current Period is set to No. For more information about this, refer to the Minimum 
Required Time Period as % Input. Set this to No to prevent automatic skipping of periods of insufficient 
data. 
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When this is set to No, then this means when referencing the prior period in the chart, the prior period will 
be used even if there is insufficient data. Sometimes for proper functioning of the study, this needs to be set 
to No. For the most stable behavior of this study, it is recommended to set this to No so the study always 
references exactly the prior period of time. Otherwise, while the behavior is very specifically as 
programmed, it could have behavior which appears to be unexpected.

*Last modified Monday, 03rd October, 2022.
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Pivot Range - Variable Period
This study function is similar to Pivot Points - Variable Period in regards to its Inputs and general functioning. 
However, the calculations are different.

This study has 4 Subgraphs. The following is the calculation method for each of the Subgraphs.

• PreviousHLCAvg (Subgraph: HLCAvg / HLCAvg) = (PreviousPeriodHigh + PreviousPeriodLow + 
PreviousPeriodClose) / 3

• HLCAvgMinusHLAvg = PreviousHLCAvg - ((PreviousHigh + PreviousLow)/2 )
• Subgraph: Top Range = PreviousHLCAvg + HLCAvgMinusHLAvg
• Subgraph: Bottom Range = PreviousHLCAvg - HLCAvgMinusHLAvg

Inputs

Refer to the documentation for the Pivot Points - Variable Period study for a description of the available Inputs. 
They are the same.

*Last modified Monday, 03rd October, 2022.
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Point and Figure Box Count
This study displays a graph below the bottom of the main price graph indicating the number of boxes for each 
Point and Figure chart bar. 

This study is only meaningful when the Bar Period Type is set to Point and Figure Bar.

This study has no Inputs.

*Last modified Monday, 03rd October, 2022.
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Polarized Fractal Efficiency
This study calculates and displays a polarized fractal efficiency for the data specified by the Input Data Input, as 
well as a moving average of the polarized fractal efficiency.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Period Input be denoted as \(n\). Then we denote the Polarized Fractal Effiency at Index \(t\) for the 
given Inuts as \(PFE_t(X,n)\), and we compute it for \(t \geq n\) as follows.

\(\displaystyle{PFE_t(X,n) = \left\{ \begin{matrix} \frac{\sqrt{(X_t - X_{t - n})^2 + n^2}}{\sum_{i = t - n + 2}^t 
\sqrt{(X_i - X_{i - 1})^2 +1}} & X_t \geq X_{t - 1} \\ -\frac{\sqrt{(X_t - X_{t - n})^2 + n^2}}{\sum_{i = t - n + 
2}^t \sqrt{(X_i - X_{i - 1})^2 +1}} & X_t < X_{t - 1} \end{matrix}\right .}\)
Let the Smoothing Period Input be denoted as \(n_S\). We denote the Smoothed Polarized Fractal Efficiency at 
Index \(t\) for the given Inputs as \(PFE^{(S)}(X,n,n_S)\), and we compute it for \(t \geq n\) in terms of an 
Exponential Moving Average as follows.

\(PFE^{(S)}(X,n,n_S) = EMA_t(PFE(X,n),n_S)\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the above 
calculation could be replaced with a Linear Regression Moving Average, a Simple Moving Average, a Weighted 
Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving 
Average.

Inputs

• Input Data
• Period
• Smoothing Period
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Polarized_Fractal_Efficiency.434.scss 

*Last modified Monday, 03rd October, 2022.
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Positive Volume Index
This study calculates and displays the Positive Volume Index (PVI) for the Volume data and the data specified by 
the Input Data Input. This study uses the version of the PVI created by Norman G. Fosback.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Initial Value be denoted as \(PVI_0\). Then we denote the Positive Volume Index for the given 
Inputs at Index \(t\) as \(PVI_t(X,PVI_0)\), and we compute it for \(t \geq 0\) as follows.

For \(t = 0\): \(PVI_0(X,PVI_0) = PVI_0\)

For \(t > 0\): \(\displaystyle{PVI_t(X,PVI_0) = \left\{ \begin{matrix} PVI_{t - 1}(X,PVI_0) + \frac{X_t - X_{t - 
1}}{X_{t - 1}}\cdot PVI_{t - 1}(X,PVI_0) & V_t > V_{t - 1} \\ PVI_{t - 1}(X,PVI_0) & V_t \leq V_{t - 1} 
\end{matrix}\right .}\) 

Inputs

• Input Data
• Initial Value:The initial starting value for the study. This value should be close to the average price of the 

symbol to allow the study to be overlaid on the main price graph.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Positive_Volume_Index.101.scss 

*Last modified Monday, 03rd October, 2022.
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Preferred Stochastic - DiNapoli
This study calculates and displays both the Fast %D (aka Slow %K) and Slow %D stochastic indicators for the data 
specified by the High, Low, and Closing Prices. These indicators are described in the documentation for the KD - 
Slow, and they are based on the Fast %K indicator, which is described in the documentation for the study KD - 
Fast.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Closing Prices, respectively. Let the 
Inputs Fast %K Length, Fast %D Average Length (Slow %K), Modified Average Length (Slow %D) be 
denoted as \(n_{FastK}\), \(n_{FastD}\), and \(n_{SlowD}\), respectively.

We calculate Fast %D for \(t \geq 0\) in terms of an Exponential Moving Average as follows.

\(Fast\% D_t(H,L,C,n_{FastK},n_{FastD}) = EMA_t(Fast\% K(H,L,C,n_{FastK}),n_{FastD})\)
We calculate Slow %D for \(t \geq 0\) in terms of a Modified Moving Average, which is defined as follows.

\(Slow\% D_t(H,L,C,n_{FastK},n_{FastD},n_{SlowD}) = Slow\% D_{t - 1}
(H,L,C,n_{FastK},n_{FastD},n_{SlowD}) + (Fast\% D_t(H,L,C,n_{FastK},n_{FastD}) - Slow\% D_{t - 1}
(H,L,C,n_{FastK},n_{FastD},n_{SlowD}))/n_{SlowD}\)
Note: For both Fast %D and Slow %D, only the values for \(t \geq n_{FastK} + n_{FastD} + 1\) are displayed as 
output.

In addition to the graphs of Fast %K and Fast %D, this study also displays two horizontal lines whose levels are 
determined by the Inputs Line1 Value and Line2 Value.

Inputs

• Fast %K Length
• Fast %D Average Length (Slow %K)
• Modified Average Length (Slow %D)
• Line 1 Value
• Line 2 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Preferred_Stochastic_-_DiNapoli.79.scss 

*Last modified Monday, 03rd October, 2022.
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Premier Stochastic Oscillator
This study calculates and displays both a Premier Stochastic Oscillator (PSO) the Input Data for High, Input 
Data for Low, and Input Data for Last Inputs.

The basis Stochastics used in the calculation are selected from Fast %K, Fast %D (aka Slow %K), and Slow %D. 
These Stochastics calculated as described in the studies KD - Fast and KD - Slow. We list these Stochastics below.

• Fast %K: \(Fast\% K_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK})\)
• Fast %D: \(Fast\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD})\)
• Slow %D: \(Slow\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD})\)

Refer to the documentation of these studies for an explanation of the symbols used in the above functions. Since 
these functions have long lists of parameters, we will suppress the parameters when referring to these functions 
going forward. For instance, we will simply write \(Fast\% K_t\) when referring to the value of Fast %K at Index \
(t\).

We begin by normalizing the Stochastic as follows. The default Stochastic is Fast %K; either of the other two 
Stochastics may be substituted by appropriately setting the Stochastic Type Input.

Normalized Stochastic: \(0.1(Fast\% K_t - 50)\)

Let the PSO Length Input be denoted as \(n_{PSO}\). The Normalized Stochastic is then double-smoothed using 
Exponential Moving Averages as follows.

Double-Smoothed Normalized Stochastic: \(EMA_t(EMA(0.1(Fast\% K - 50), n_{PSO}), n_{PSO})\)

Note: Depending on the setting of the Input PSO Moving Average Type, the Exponential Moving Averages the 
above formula could be replaced with Linear Regression Moving Averages, Simple Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

We denote the value of the PSO at Index \(t\) for the given Inputs as \
(PSO_t\left(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD},n_{PSO}\right)\), and we 
compute it as follows.

\(\displaystyle{PSO_t = \frac{\exp(EMA_t(EMA(0.1(Fast\% K - 50), n_{PSO}), n_{PSO})) - 1}
{\exp(EMA_t(EMA(0.1(Fast\% K - 50), n_{PSO}), n_{PSO})) + 1}}\)
For an explanation of the exponential function \(\exp\), see refer to our description here.

In addition to the PSO Subgraph, this study also displays four horizontal lines whose levels are determined by the 
Inputs Line 1 Value, Line 2 Value, Line 3 Value, and Line 4 Value. A fifth horizontal line is displayed at the 
zero level.
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Inputs

• Input Data for High
• Input Data for Low
• Input Data for Last
• Stochastic Type: A custom Input that determines whether Fast %K, Fast %D (Slow %K), or Slow %D is 

used as the basis for calculating the PSO
• Fast %K Length
• Fast %D (Slow %K) Length
• Slow %D Length
• Fast/Slow %D Moving Average Type
• PSO Length
• PSO Moving Average Type
• Line 1 Value
• Line 2 Value
• Line 3 Value
• Line 4 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Premier_Stochastic_Oscillator.484.scss 

*Last modified Monday, 03rd October, 2022.
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Previous Bar Close
This study displays the previous value of the data specified by the Input Data Input. Despite the name of the 
study, the setting of this Input need not be the Close Price.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Then we denote the Previous Bar Close at Index \(t\) for the given Input as \(PrevBar_t(X)\), and we compute 
it for \(t \geq 0\) as follows.

\(PrevBar_t(X) = \left\{\begin{matrix} X_0 & t = 0 \\ X_{t - 1} & t >0 \end{matrix}\right.\)
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• Input Data 
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Previous_Bar_Close.229.scss 
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Previous Close Line
This study displays a horizontal line at the level of the Close Price from the end of the previous day. The end of the 
trading day is determined from the chart Session Times. Also refer to Understanding Trading Day Dates Based on 
Session Times. 

This line extends from the previous day to the current bar of the current day. 

Inputs

• Use Previous Close From Quote Data: If the Use Previous Close From Quote Data Input is set to Yes, 
then the Previous Close Price is determined by the ACSIL Interface Member sc.PreviousClose.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Previous_Close_Line.322.scss 
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Price Change Since Open
This study calculates and displays the Price Change of the chart on which this study is applied, based on the Input 
Data.

Inputs

• Start Time Type: When set to Time Period Type/Length, then the Time Period Type and Time Period 
Length Inputs set the time period for which the the price change is calculated. This calculation will repeat 
for each of the periods in the chart starting from the beginning of the chart. The beginning of each time 
period is affected by the chart Session Times settings. 

If this is set to First Bar in Chart, the opening price used for the price calculation is data of the first bar in 
the chart and the calculation continues until the last bar in the chart without resetting. 

Through Chart >> Chart Settings, you can control the starting date in the chart or how many days to load 
in the chart to control the opening price when using First Bar in Chart. Refer to Use Date Range >> From / 
To. 

• Time Period Type: Sets the type of time period for the calculation. This Input works in conjunction with 
Time Period Length. For a 1 Day period, set this to Days.

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days.

• Input Data for Opening Bar: This is the Input Data element of the bar for the bar at the open for the time 
period.

• Input Data for Current Price: This is the Input Data element of each bar to calculate the percent change as 
compared to the opening bar.

• Multiplier: This multiplies the Price Change at each bar by the amount specified.

*Last modified Monday, 03rd October, 2022.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexe5b8.html?page=doc/StudiesReference.php&ID=476
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexe5b8.html?page=doc/StudiesReference.php&ID=476
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index4cf4.html?page=doc/ChartSettings.html#UseDateRangeFromTo
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index4cf4.html?page=doc/ChartSettings.html#UseDateRangeFromTo
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier


Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index6fe4.html?page=doc/BlockedDomains.php


Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Trading Levels

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Trading Levels
The Trading Levels study is a study which is meant for a trading educator to provide price levels to their users 
which are displayed as horizontal lines on a chart for a particular symbol and on specific days for that symbol. 

It uses a web based control panel to set the levels and to authorize users for specific levels. If you are interested in 
using the study, you need to have one or more users of your price levels. Contact Sierra_Chart Support for setting 
this up.

To re-request the price levels data from the server at any time, go to the chart and select Chart >> Recalculate.

If you are an administrator of price Levels, then to set those price levels, go to the Manage Custom Studies DLL 
Users page and choose the price levels study name from the list. This will be the name that you gave to Sierra 
Chart support when the price levels administration for your account has been set up. On that page, click on Set 
Price Levels as shown below. 

Inputs

• Request Interval in Minutes: The specifies how often in minutes, the price levels are automatically 
requested from the Sierra_Chart server.

• Use Time Range For Levels Request: When this Input is set to Yes, then the Request Start Time and 
Request End Time study Inputs apply and limit the requesting of price levels to the set time range.

• Time Range Time Zone: This sets the time zone for the Request Start Time and Request End Time 
Inputs.

• Request Start Time: When Use Time Range For Levels Request Input is set to Yes, then this specifies 
the starting time for the time range that price levels will be requested during.

• Request End Time: When Use Time Range For Levels Request Input is set to Yes, then this specifies the 
ending time for the time range that price levels will be requested during.

• Alternate Symbol: When the price levels are requested, the symbol will be the symbol of the chart. This is 
an optional Input to change the symbol to the specified symbol. 

It is recommended, that a provider of price Levels always uses a consistent symbol with specifying levels 
and has users specify that same symbol in Alternate Symbol. The reason this is important to use a single 
unified symbol is that every supported Data and Trading service uses different symbol formats, so it is 
necessary to use one common format for price levels that is specified through Alternate Symbol. 

• Request Identifier: This is a required identifier used when requesting price levels from the web server. The 
web-based control panel where the price levels are set, uses this very same text identifier to associate the 
price levels with a name.

*Last modified Monday, 03rd October, 2022.
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Price Momentum Oscillator
This study calculates and displays a Price Momentum Oscillator and its Moving Average for the data specified by 
the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) denote the value of \(X\) at Index \(t\). The 
first step is to calculate the Rate of Change for \(t \geq 1\) as follows.

\(\displaystyle{ROC_t(X,1,100) = 100\cdot\frac{X_t - X_{t - 1}}{X_{t - 1}}}\)
Next we define a Custom Smoothing Function \(CSF_t(X,n)\) as follows.

\(\displaystyle{CSF_t(X,n) = \left\{ \begin{matrix} X_1 & t = 1 \\ \frac{2}{n}\cdot (X_t - CSF_{t - 1}(X,n)) + 
CSF_{t - 1}(X,n)) & t > 1 \end{matrix}\right .}\)
Let the PMO Line Length 1, PMO Line Length 2, and PMO Signal Line Length Inputs be denoted as \(n_1\), \
(n_2\), and \(n_{Sig}\), respectively. We denote the Smoothed ROC at Index \(t\) as \(\overline{ROC}
_t(X,1,100,n_1)\), and we compute it for \(t \geq 1\) as follows.

\(\overline{ROC}_t(X,1,100,n_1) = CSF_t(ROC(X,1,100),n_1)\)
We denote the Price Momentum Oscillator Line at Index \(t\) as \(PMO_t(X,n_1,n_2)\), and we compute it for \(t 
\geq 1\) as follows.

\(PMO_t(X,n_1,n_2) = CSF_t\left(\overline{ROC}(X,1,100,n_1), n_2\right)\)
We denote the Price Momentum Oscillator Signal Line as \(\overline{PMO}_t(X,n_1,n_1,n_{Sig})\), and we 
calculate it for \(t \geq 1\) in terms of an Exponential Moving Average as follows.

\(\overline{PMO}_t(X,n_1,n_1,n_{Sig}) = EMA_t(10\cdot PMO_t(X,n_1,n_2),n_{Sig})\)
Note: Depending on the setting of the Input PMO Signal Line Moving Average Type, the Exponential Moving 
Average in the above formula could be replaced with a Linear Regression Moving Average, a Simple Moving 
Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a 
Smoothed Moving Average.

The Subgraphs of both \(PMO_t(X,n_1,n_2)\) and \(\overline{PMO}_t(X,n_1,n_1,n_{Sig})\) are displayed for \(t 
\geq \max\{n_1,n_2,n_{Sig}\}\).
Inputs

• Input Data
• PMO Line Length 1
• PMO Line Length 2
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• PMO Signal Line Length
• PMO Signal Line Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Price_Momentum_Oscillator.435.scss 

*Last modified Monday, 03rd October, 2022.
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Price Open Interest Volume
This study calculates and displays a Price, Open Interest, Volume (POIV) Indicator for the Price Data.

Let \(H_t\), \(L_t\), \(C_t\), \(V_t\), \(OI_t\) and \(V^{(OB)}_t\) be the respective values of the High Price, Low 
Price, Close Price, Volume, Open Interest, and On Balance Volume at Index \(t\).

We define two functions, the True High and True Low, and we denote their values at Index \(t\) as \(TH_t\) and \
(TL_t\), respectively. We compute these as follows.

For \(t = 0\):

\(TH_0 = H_0\) 
\(TL_0 = L_0\)
For \(t > 0\):

\(\displaystyle{TH_t = \left\{ \begin{matrix} H_t & H_t > C_{t - 1} \\ C_{t - 1} & H_t \leq C_{t - 1} \end{matrix}
\right .}\)

\(\displaystyle{TL_t = \left\{ \begin{matrix} L_t & L_t < C_{t - 1} \\ C_{t - 1} & L_t \geq C_{t - 1} \end{matrix}
\right .}\)
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The POIV Indicator is computed as a cumulative sum, and we denote its summand at Index \(t\) as \(S_t\). We 
compute this summand for \(t > 0\) as follows.

\(\displaystyle{S_t = \left\{ \begin{matrix} \frac{{OI}_t \cdot (C_t - C_{t - 1})}{{TH}_t - {TL}_t} + V^{(OB)}_t 
& {TH}_t - {TI}_t \neq 0 \\ 0 & {TH}_t - {TI}_t = 0 \end{matrix}\right .}\)

Finally, we denote the Price, Open Interest, Volume Indicator at Index \(t\) as \(POIV_t\), and we compute it for \
(t > 0\) as follows.

\(\displaystyle{{POIV}_t = \left\{ \begin{matrix} \sum_{i = 1}^t S_i & {TH}_t - {TL}_t \neq 0 \\ {POIV}_{t - 1} 
& {TH}_t - {TL}_t = 0 \end{matrix}\right .}\)

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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*Last modified Monday, 03rd October, 2022.
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Price Volume Trend
This study calculates and displays the Price Volume Trend of the Price and Volume Data.

The Price Volume Trend is similar in concept to On Balance Volume in that it is a cumulative total of Volume that 
is adjusted depending on changes in Closing Prices. But whereas OBV adds all Volume on days when Prices close 
higher and subtracts all Volume on days when Prices close lower, the PVT adds only a portion of the daily 
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Volume. The amount of Volume added to the PVT is a function of the amount by which Close Prices rose or fell 
relative to the previous day's Close.

Let \(C\) and \(V\) be random variables denoting the Close Price and Volume, respectively, and let \(C_t\) and \
(V_t\) be their respective values at Index \(t\). Then we denote the Price Volume Trend at Index \(t\) as \(PVT_t\). 
We initialize the Price Volume Trend to zero (that is, \(PVT_0 = 0\)), though this value is not displayed as output. 
We compute \(PVT_t\) for \(t > 0\) as follows.

\(\displaystyle{PVT_t = \frac{C_t - C_{t - 1}}{C_t} \cdot V_t + PVT_{t - 1}}\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Price_Volume_Trend.210.scss 
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Q Stick
This study calculates and displays the Q Stick study.

Let \(C\) and \(O\) be random variables denoting the Closing and Opening Prices, respectively, and let their 
respective values at Index \(i\) be \(C_i\) and \(O_i\). Let the Length Input be denoted as \(n\). Then we denote Q 
Stick at Index \(t\) for the given Input as \(QStick_t(n)\), and we compute it for \(t \geq n - 1\) as follows.

\(QStick_t(n) = \displaystyle{\frac{1}{n}\sum_{i = t - n + 1}^t (C_i - O_i)}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.
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• Length
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Q_Stick.301.scss 
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Description
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This study calculates the Welles Wilder Relative Strength Index (RSI) of the data specified by the Input Data 
Input. The study also calculates a Moving Average of the RSI. It displays graphs of both of these functions, in 
addition to two horiztonal lines, which are specified by the Inputs Line1 Value and Line2 Value. Both the RSI and 
the Moving Average of the RSI have an associated Length Input: RSI Length \(n_{RSI}\) and RSI Moving 
Average Length \(n\), respectively.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Then we denote the Upward Change and Downward Change in \(X\) at Index \(t\) as \(U_t(X)\) and \(D_t(X)
\), respectively. We compute these for \(t > 0\) as follows.

\(\displaystyle{U_t(X) =\left\{ \begin{matrix} X_t - X_{t - 1} & X_t > X_{t - 1} \\ 0 & X_t \leq X_{t - 1} 
\end{matrix}\right .}\) 

\(\displaystyle{D_t(X) =\left\{ \begin{matrix} 0 & X_t > X_{t - 1} \\ X_{t - 1} - X_t & X_t \leq X_{t - 1} 
\end{matrix}\right .}\)
The Relative Strength Index at Index \(t\) is denoted as \(RSI_t\left(X,n_{RSI}\right)\), and it is computed in 
terms of a Simple Moving Average for \(t \geq n_{RSI} + n\) as follows.
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\(\displaystyle{RSI_t\left(X,n_{RSI}\right) =\left\{ \begin{matrix} 100 - \left. 100 \middle/ \left(1+ 
\frac{SMA_t(U(X),n_{RSI})}{SMA_t(D(X),n_{RSI})}\right) \right. & SMA_t\left(D(X),n_{RSI}\right) \neq 0 \\ 
100 & SMA_t\left(D(X),n_{RSI}\right) = 0 \space and \space SMA_t\left(U(X),n_{RSI}\right) \neq 0 \\ 0 & 
SMA_t\left((U(X),n_{RSI}\right) = 0 \end{matrix}\right .}\)
In the above formula, \(U(X)\) and \(D(X)\) are random variables denoting the Upward and Downward Changes in 
\(X\), respectively.

Note: For the purposes of computing \(RSI_t\left(X,n_{RSI}\right)\) for \(t \geq n_{RSI} + n\), we use internal 
calculations for \(n_{RSI} - 1 \leq t < n_{RSI} + n\) using the last formula given above. These values are not 
returned as output.

The Moving Average of \(RSI_t\left(X,n_{RSI}\right)\) with Length RSI Moving Average Length \(n\) at Index \
(t\) is denoted as \(\overline{RSI}_t(X,n_{RSI},n)\). This Moving Average is calculated for \(t \geq n_{RSI} + n\) 
as follows.

\(\overline{RSI}_t(X,n_{RSI},n) = SMA_t(RSI(X,n_{RSI}),n)\)
In the above formula, \(RSI(X,n_{RSI})\) is a random variable denoting the RSI of \(X\) with Length \(n\).

Note: For the purposes of computing \(\overline{RSI}_t(X,n_{RSI},n)\) for \(t \geq n_{RSI} + n\), we use internal 
calculations for \(n_{RSI} +n - 2 \leq t < n_{RSI} + n\) using the last formula given above. These values are not 
returned as output.

Note: Depending on the setting of the Input Average Type, the Simple Moving Averages in the calculations of \
(RSI_t\left(X,n_{RSI}\right)\) and \(\overline{RSI}_t(RSI(X,n_{RSI}),n)\) could be replaced with Exponential 
Moving Averages, Linear Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, 
Simple Moving Averages - Skip Zeros, or Smoothed Moving Averages. The types of all three Moving Averages in 
the calculation are determined by this one Input.

If the Input Use RSI - 50 is set to Yes, then 50 is subtracted from the values of the RSI, the Moving Average of the 
RSI, Line 1 Value, and Line 2 value.

Inputs

[Link] - [Top]
• Input Data
• RSI Length
• RSI Moving Average Length
• Use RSI - 50: This custom Input determines whether the values of the four Subgraphs of the study are 

offset by -50.
• Line 1 Value
• Line 2 Value
• Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

RSI.38.scss 

*Last modified Monday, 27th February, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Connors RSI, as developed by Connors Research.

Let \(X\) be a random variable denoting the Input Data Input. Let the Inputs RSI Length and Rate of Change 
Length be denoted as \(n_{RSI}\) and \(n_{ROC}\), respectvely.

We begin by computing the standard RSI using the Wilders Moving Average by default. This can be changed by 
appropriately setting the RSI Average Type Input.

We then define the Up-Down Length, denoted as \(UDL_t(X)\). This is a backward-looking calculation of the 
number of consecutive bars (starting with the current two bars) that the value of \(X\) has been either higher or 
lower than than the previous bar. Let \(N\) denote this number. We then compute \(UDL_t(X)\) as follows.

\(\displaystyle{UDL_t(X) = \left\{ \begin{matrix} N & X_{t - N + 1} < X_{t - N + 2} < \cdot\cdot\cdot < X_{t - 
1} < X_t \\ 0 & X_{t - 1} = X_t \\ -N & X_{t - N + 1} > X_{t - N + 2} > \cdot\cdot\cdot > X_{t - 1} > X_t 
\end{matrix}\right .}\)
We then compute \(RSI_t(UDL(X),2)\).

Next we define the Rate of Change, denoted as \(ROC_t(X,n_{ROC})\) This is the percentage of the previous \
(n_{ROC}\) bars for which the price change from one bar to the next is less than the current price change. Denote 
the current price change as \(Delta X_t = X_t - X_{t - 1}\), and denote the price change \(i\) bars ago as \(\Delta 
X_{t - i} = X_{t - i} - X_{t - i - 1}\). Define \(n_i\) as follows.

\(\displaystyle{n_i = \left\{ \begin{matrix} 1 & \Delta X_{t - i} < \Delta X_t \\ 0 & \Delta X_{t - i} \geq \Delta X_t 
\end{matrix}\right .}\)
We then compute \(ROC_t(X,n_{ROC})\) as follows.

\(\displaystyle{ROC_t(X,n_{ROC}) = \frac{100}{n_{ROC}}\sum_{i = 1}^{n_{ROC}}n_i}\)
Finally, we denote the Connors RSI as \(RSI^{(C)}_t(X,n_{RSI},n_{ROC})\) and compute it as follows.

\(\displaystyle{RSI^{(C)}_t(X,n_{RSI},n_{ROC}) = \frac{1}{3}\left(RSI(X,n_{RSI}) + RSI_t(UDL(X),2) + 
ROC_t(X,n_{ROC})\right) }\)
In addition to displaying the Subgraph for \(RSI^{(C)}_t(X,n_{RSI},n_{ROC})\), it also displays horizontal lines 
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at levels determined by the Line 1 Value and Line 2 Value Inputs.

Inputs

[Link] - [Top]
• Input Data
• RSI Length
• RSI Average Type
• Rate of Change Length
• Line 1 Value
• Line 2 Value

*Last modified Monday, 27th February, 2023.
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Description

[Link] - [Top]
This study calculates and displays Tradestation's implementation of the RSI.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Inputs RSI Length and RSI Moving Average Length be denoted as \(n_{RSI}\) and \
(n_\overline{RSI}\), respectively.

We begin by calculating the Net Change Average and the Total Change Average, whose respective values at Index 
\(t\) are denoted as \(NCA_t(X,n_{RSI})\) and \(TCA_t(X,n_{RSI})\). We compute these for \(t \geq n_{RSI}\) as 
follows.

\(\displaystyle{NCA_t(X,n_{RSI}) =\left\{ \begin{matrix} \frac{1}{n_{RSI}}(X_t - X_{t - n_{RSI}}) & t = 
n_{RSI} \\ NCA_{t - 1} + \frac{1}{n_{RSI}}(X_t - X_{t - 1} - NCA_{t - 1}) & t > n_{RSI} \end{matrix}\right .}
\) 

\(\displaystyle{TCA_t(X,n_{RSI}) =\left\{ \begin{matrix} \frac{1}{n_{RSI}} \Sigma_{i = 1}^t |X_i - X_{i - 1}| 
& t = n_{RSI} \\ TCA_{t - 1} + \frac{1}{n_{RSI}}(|X_t - X_{t - 1}| - TCA_{t - 1}) & t > n_{RSI} \end{matrix}
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\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

The Relative Strength Index - TS at Index \(t\) is denoted as \(RSI^{(TS)}_t(X,n_{RSI})\), and it is computed for 
\(t \geq n_{RSI}\) as follows.

\(\displaystyle{RSI^{(TS)}_t(X,n_{RSI}) =\left\{ \begin{matrix} 50\left(\frac{NCA_t(X,n_{RSI})}
{TCA_t(X,n_{RSI})} + 1\right) & TCA_t(X,n_{RSI}) \neq 0 \\ 50 & TCA_t(X,n_{RSI}) = 0 \end{matrix}
\right .}\)
The Moving Average of \(RSI^{(TS)}_t\left(X,n_{RSI}\right)\) at Index \(t\) is denoted as \(\overline{RSI}
_t(X,n_{RSI},n_{\overline{RSI}})\). This Moving Average is calculated for \(t \geq n_{RSI} + 
n_{\overline{RSI}}\) as follows.

\(\overline{RSI}_t(X,n_{RSI},n_{\overline{RSI}}) = SMA_t(RSI(X,n_{RSI}),n_{\overline{RSI}})\)
In the above formula, \(SMA\) denotes the Simple Moving Average.

Inputs
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• Input Data
• RSI Length
• RSI Moving Average Length
• Line 1 Value
• Line 2 Value

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Description
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This study is identical to the study RSI, except that the default value of the Input Average Type is Wilders Moving 
Average instead of Simple Moving Average.

Inputs
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• Input Data
• RSI Length
• RSI Moving Average Length
• Use RSI - 50: This custom Input determines whether the values of the four Subgraphs of the study are 

offset by -50.
• Line 1 Value
• Line 2 Value
• Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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R Squared
This study calculates and displays the square of the Correlation Coefficient for the Bar Number and the data 
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specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, let \(n\) denote the Length Input, and let \(\tau\) (tau) 
denote the current Bar Number, which is is simply the current Index plus one: \(\tau = t + 1\).

The value of R Squared at Index \(t\) for the given Inputs is \((\rho_t(\tau,X,n))^2\).

Inputs

• Length
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

R_Squared.219.scss 

*Last modified Monday, 03rd October, 2022.
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Rahul Mohindar Oscillator
This study calculates the system of indicators associated with the Rahul Mohindar Oscillator for the data specified 
by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Length 1, Length 2, Length 3, and Length 4 be denoted as \(n_1\), \(n_2\), \(n_3\), and \(n_4\), 
respectively. We begin by computing the following sequence of Simple Moving Averages.

\(SMA^{(1)}_t(X,n_1) = SMA_t(X,n_1)\) 

\(SMA^{(2)}_t(X,n_1) = SMA_t(SMA(X,n_1),n_1)\) 

\(SMA^{(3)}_t(X,n_1) = SMA_t(SMA(SMA(X,n_1),n_1),n_1)\) 
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\(SMA^{(4)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1)\) 

\(SMA^{(5)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(6)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(7)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(8)}_t(X,n_1) = 
SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(9)}_t(X,n_1) = 
SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(10)}_t(X,n_1) = 
SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1),n
_1)\)
In the above relations, \(SMA^{(j)}\) denotes the \(j-\) fold composition of Simple Moving Averages.

We also compute the Highest High and Lowest Low over \(n_2\) bars: \(\max(X,n_2)\) and \(\min(X,n_2)\)

We then denote the indicator Swing Trade 1 at Index \(t\) for the given Inputs as \(ST^{(1)}_t(X,n_1,n_2)\), and 
we compute it for \(t \geq 0\) as follows. No Subgraph is drawn for Swing Trade 1.

\(\displaystyle{ST^{(1)}_t(X,n_1,n_2) = \left\{\begin{matrix} 100\cdot\frac{X_t - \frac{1}{10}\sum_{j = 1}
^{10}SMA^{(j)}_t(X,n_1)}{\max_t(X,n_2) - \min_t(X,n_2)} & \max_t(X,n_2) - \min_t(X,n_2) \neq 0 \\ 0 & 
\max_t(X,n_2) - \min_t(X,n_2) = 0 \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

We denote indicators Swing Trade 2 and Swing Trade 3 at Index \(t\) for the given Inputs as \(ST^{(2)}
_t(X,n_1,n_2,n_3)\) and \(ST^{(3)}_t(X,n_1,n_2,n_3)\), and we compute them in terms of Exponential Moving 
Averages for \(t \geq 0\) as follows. The Subgraphs of Swing Trade 2 and Swing Trade 3 are both drawn for \(t 
\geq \max\{n_1,n_2,n_3,n_4\}\).

\(ST^{(2)}_t(X,n_1,n_2,n_3) = EMA_t\left(ST^{(1)}(X,n_1,n_2),n_3)\right)\) 

\(ST^{(3)}_t(X,n_1,n_2,n_3) = EMA_t\left(ST^{(2)}(X,n_1,n_2),n_3)\right)\)
Swing Trade 2 and Swing Trade 3 are used to determine Buy and Sell signals. Let the Arrow Offset Percentage 
Input be denoted as \(k\).

A Buy Signal is indicated by an Up Arrow at Index \(t\) if the Subgraph of the Swing Trade 3 crosses the Subgraph 
of Swing Trade 2 from below. That is, a Buy Signal at \(t\) satisfies the conditions \(ST^{(3)}_{t - 1}
(X,n_1,n_2,n_3) < ST^{(2)}_{t - 1}(X,n_1,n_2,n_3)\) and \(ST^{(3)}_t(X,n_1,n_2,n_3) > ST^{(2)}
_t(X,n_1,n_2,n_3)\). The vertical coordinate of the tip of the arrow is given by \(ST^{(3)}_t(X,n_1,n_2,n_3) - 
\frac{k}{100}ST^{(3)}_t(X,n_1,n_2,n_3)\).

A Sell Signal is indicated by a Down Arrow at Index \(t\) if the Subgraph of the Swing Trade 3 crosses the 
Subgraph of Swing Trade 2 from above. That is, a Sell Signal at \(t\) satisfies the conditions \(ST^{(3)}_{t - 1}
(X,n_1,n_2,n_3) > ST^{(2)}_{t - 1}(X,n_1,n_2,n_3)\) and \(ST^{(3)}_t(X,n_1,n_2,n_3) < ST^{(2)}
_t(X,n_1,n_2,n_3)\). The vertical coordinate of the tip of the arrow is given by \(ST^{(3)}_t(X,n_1,n_2,n_3) + 
\frac{k}{100}ST^{(3)}_t(X,n_1,n_2,n_3)\).

Finally, we denote the Rahul Mohindar Oscillator (RMO) for the given Inputs at Index \(t\) as \
(RMO_t(X,n_1,n_2,n_4)\), and we compute it for \(t \geq 0\) as follows. As with the Swing Trade 1 and Swing 
Trade 2 subgraphs, the RMO Subgraph is displayed for \(t \geq \max\{n_1,n_2,n_3,n_4\}\).

\(RMO_t(X,n_1,n_2,n_4) = EMA_t\left(ST^{(1)}_t(X,n_1,n_2),n_4\right)\)
The symbol in the chart is experiencing a Bull Trend when \(RMO_t(X,n_1,n_2,n_4) > 0\) and a Bear Trend when 
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\(RMO_t(X,n_1,n_2,n_4) < 0\). 

Inputs

• Length 1
• Length 2
• Length 3
• Length 4
• Arrow Offset Percentage
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rahul_Mohindar_Oscillator.178.scss 

*Last modified Monday, 03rd October, 2022.
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Random Walk Indicator
This study calculates and displays the High and Low Random Walk Indicators for the Price Data.

Let \(H_t\) and \(L_t\) denote, respectively, the High and Low Prices at Index \(t\), and let the Length Input be 
denoted as \(n\). Then we denote the High and Low Random Walk Indicators for the given Input at Index \(t\) as 
\(RWI^{(High)}_t(n)\) and \(RWI^{(Low)}_t(n)\), respectively. We calculate these for \(t \geq n - 1\) in terms of 
the Average True Range as follows.

For \(t = n - 1\): \(RWI^{(High)}_{n - 1}(n) = RWI^{(Low)}_{n - 1}(n) = 0\)

For \(t > n - 1\):

\(\displaystyle{RWI^{(High)}_t(n) = \max\left\{0, \frac{H_t - L_{t - 1}}{ATR_{t - 1}(1)\cdot\sqrt{1}}, \frac{H_t 
- L_{t - 2}}{ATR_{t - 1}(2)\cdot\sqrt{2}}, ..., \frac{H_t - L_{t - n}}{ATR_{t - 1}(n)\cdot\sqrt{n}}\right\}}\) 
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\(\displaystyle{RWI^{(Low)}_t(n) = \max\left\{0, \frac{H_{t - 1} - L_t}{ATR_{t - 1}(1)\cdot\sqrt{1}}, 
\frac{H_{t - 2} - L_t}{ATR_{t - 1}(2)\cdot\sqrt{2}}, ..., \frac{H_{t - n} - L_t}{ATR_{t - 1}(n)\cdot\sqrt{n}}
\right\}}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Random_Walk_Indicator.39.scss 

*Last modified Monday, 03rd October, 2022.
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Range Bar Predictor
This study calculates and displays the projected High and Low for Range Bars. The Range Bar types are selected 
via Chart >> Chart Settings >> Main Settings >> Bar Period Type. The Renko Bar types are listed below. 
They can only be used on Intraday Charts.

• Range Per Bar - Standard (in ticks)
• Range Per Bar - New Bar on Range Met (in ticks)
• Range Per Bar - True (in ticks)
• Range Per Bar - Fill Gaps (in ticks)
• Range Per Bar - Open=Close (in ticks)

Let \(H_t\) and \(L_t\) denote the High and Low Prices, respectively, at Index \(t\). Let \(r\) denote the Setting for 
the Range Bar (controlled via Chart >> Chart Settings >> Main Settings >> Setting) and let \(s\) denote the 
Tick Size.

We denote the Predicted High and Predicted Low Prices at Index \(t\) as \(H_t^{(P)}(r,s)\) and \(L_t^{(P)}(r,s)\), 
respectively. These are calculated for the last chart bar only as follows.

\(H_t^{(P)}(r,s) = L_t + r \cdot s\) 
\(L_t^{(P)}(r,s) = H_t - r \cdot s\)
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Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Range_Bar_Predictor.235.scss 

*Last modified Monday, 03rd October, 2022.
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Range Expansion Index
This study calculates and displays a Range Expansion Index of the Price Data. This is an oscillator that was 
developed by Thomas DeMark.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\).

Let \(X^{(HC)}\) and \(X^{(LC)}\) be random variables denoting the Input Data for Comparison with High and 
Input Data for Comparison with Low Inputs, respectively, and let \(X_t^{(HC)}\) and \(X_t^{(LC)}\) be their 
respective values at Index \(t\).

Let the Inputs Length, Lookback Length 1, Lookback Length 2, Lookback Length 3, and Duration Length be 
denoted as \(n\), \(n_L^{(1)}\), \(n_L^{(2)}\), \(n_L^{(3)}\), and \(n_D\), respectively.

There are two methods of calculation of the Range Expansion Index: Basic and Advanced (to be described in 
detail shortly), and the Input Basic or Advanced? determines which of these is computed. We begin by evaluating 
two logical Conditions based on Price comparisons.

• Condition 1 (\(C1\)): \(\left(H_t \geq X_{t - n_L^{(2)}}^{(HC)} \space or \space H_t \geq X_{t - 
n_L^{(2)} - 1}^{(HC)}\right) \space and \space \left(L_t \leq X_{t - n_L^{(2)}}^{(LC)} \space or \space 
L_t \leq X_{t - n_L^{(2)} - 1}^{(LC)}\right)\)

• Condition 2 (\(C2\)): \(\left(H_{t - n_L^{(1)}} \geq C_{t - n_L^{(3)}} \space or \space H_{t - n_L^{(1)}} 
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\geq C_{t - n_L^{(3)} - 1}\right) \space and \space \left(L_{t - n_L^{(1)}} \leq C_{t - n_L^{(3)}} \space 
or \space L_{t - n_L^{(1)}} \leq C_{t - n_L^{(3)} - 1}\right)\)

The inequalities \(\geq\) and \(\leq\) are replaced with the strict inequalities \(>\) and \(<\), respectively, if the Input 
Basic or Advanced? is set to Advanced and the Input Use Strict Inequalities? is set to Yes.

We define a function called the Conditional Multiplier, denoted as \(v_t\left(X^{(HC)}, X^{(LC)}, n_L^{(1)}, 
n_L^{(2)}, n_L^{(3)}\right)\). Because the notation is a cumbersome, we will omit the function parameters going 
forward. The method of computation of \(v_t\) is determined by the setting of the Basic or Advanced? Input.

If Basic or Advanced? is set to Basic, then \(v_t\) is computed as follows.

\(\displaystyle{v_t = \left\{\begin{matrix} 0 & C1 = 0 \space and \space C2 = 0 \\ 1 & C1 = 1 \space or \space C2 = 
1 \end{matrix}\right .}\)

If Basic or Advanced? is set to Advanced, then \(v_t\) is computed as above, but with the following additional 
step.

\(v_t = 0 \Rightarrow v_{t - 1} = 0\)
The Range Expansion Index (REI) is denoted as \(REI_t\left(X^{(HC)}, X^{(LC)},n, n_L^{(1)}, n_L^{(2)}, 
n_L^{(3)}\right)\). Just as with \(v_t\), we will omit the parameters going forward. We compute the REI as follows 
for \(t \geq n + \max\left\{n_L^{(1)}, n_L^{(2)}, n_L^{(3)}, n_D\right\}\).

\(\displaystyle{REI_t = 100 \cdot \frac{\sum_{i = t - n + 1}^t v_t\left(H_i - H_{i - n_L^{(1)}} + L_i - L_{i - 
n_L^{(1)}}\right)}{\sum_{i = t - n + 1}^t \left(\left|H_i - H_{i - n_L^{(1)}}\right| + \left|L_i - L_{i - n_L^{(1)}}
\right|\right)}}\)
The REI oscillates between \(-100\) and \(+100\).

This study also displays horizontal lines at zero and at levels determined by the Overbought Line Value and 
Oversold Line Value Inputs. These should be set to positive and negative values, respectively.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the REI breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow appears 
above the REI Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(REI_T + \frac{k}{100} \cdot REI_T\), where \(T\) is the value of the 
Index where the arrow is drawn.

If the REI breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears below 
the REI Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The vertical 
position of the arrow is given by \(REI_T + \frac{k}{100} \cdot REI_T\), where \(T\) is the value of the Index 
where the arrow is drawn.

Inputs

• Length
• Lookback Length 1
• Lookback Length 2
• Lookback Length 3
• Duration Length
• Arrow Offset Percentage
• Input Data for Comparison with High
• Input Data for Comparison with Low
• Basic or Advanced?: Determines which version of the REI is calculated, Basic or Advanced.
• Use Strict Inequalities?: Determines whether strict inequalities are used when comparing prices. Only 

usable with Advanced REI.
• Overbought Line Value
• Oversold Line Value
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Rapid Adaptive Variance Indicator
This study calculates and displays a Rapid Adaptive Variance Indicator (RAVI) of the data specified by the Input 
Data Input. This study was developed by Tushar S. Chande, Ph.D., in his article Adapting Moving Averages to 
Market Volatility, which was published in Stocks & Commodities V. 10:3 (pp 108-114). The closely related studies 
Variable Index Dynamic Moving Average (VIDYA) and Turbo MACD were presented in the same article. Refer 
to the documentation on the VIDYA study for an explanation of its notation.

Let \(X\) be a random variable denoting the Input Data. Let the Inputs Long VIDYA Length, Long Std Dev 
Length, Long Reference Standard Deviation, Short VIDYA Length, Short Std Dev Length, and Short 
Reference Standard Deviation be denoted as \(n_V^{(L)}\), \(n_{\sigma}^{(L)}\), \(\sigma_{ref}^{(L)}\), \
(n_V^{(S)}\), \(n_{\sigma}^{(S)}\), and \(\sigma_{ref}^{(S)}\), respectively. Then we denote the Rapid 
Adaptive Variance Indicator at Index \(t\) for the given Inputs as \(RAVI_t\left(X, n_V^{(L)}, n_{\sigma}
^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right)\), and we compute it in 
terms of the VIDYA as follows.

For \(0 \leq t < \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{RAVI_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, 
\sigma_{ref}^{(S)}\right) = 0}\)
For \(t > \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{RAVI_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, 
\sigma_{ref}^{(S)}\right) = VIDYA_t\left(X, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right) - 
VIDYA_t\left(X,n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}\right)}\)
The first term on the right hand side is called the Short VIDYA, and the second term is called the Long VIDYA.

RAVI can be thought of as a sort of MACD, with the VIDYA playing the role of the EMA.

Inputs

• Input Data
• Long VIDYA Length
• Long Std Dev Length
• Long Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Long 
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VIDYA is measured as a number of Long Reference Standard Deviations.
• Short VIDYA Length
• Short Std Dev Length
• Short Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Short 

VIDYA is measured as a number of Reference Standard Deviations.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rapid_Adaptive_Variance_Indicator.480.scss 
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Rate of Change - Percentage
This study calculates and displays the Percent Change of the data specified by the Input Data Input over a period 
specified by the Length Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Length and Multiplication Factor be denoted as \(n\) and \(v\), respectively. Then we denote 
the Rate of Change - Percentage at Index \(t\) for the given Inputs as \(ROC_t(X,n,v)\), and we compute it for \(t 
\geq n\) as follows.

\(\displaystyle{ROC_t(X,n,v) = \frac{X_t - X_{t - n}}{X_{t - n}}\cdot v}\)
This study displays a true Percent Change only if \(v = 100\).

Inputs

• Input Data
• Length
• Multiplication Factor

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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*Last modified Monday, 03rd October, 2022.
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Rate of Change - Points
This study calculates and displays the Incremental Change of the data specified by the Input Data Input over a 
period specified by the Length Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Rate of Change - Points at Index \(t\) for the 
given Inputs as \(\Delta X_t(n)\), and we compute it for \(t \geq n\) as follows.

\(\Delta X_t(n) = X_t - X_{t - n}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rate_of_Change_-_Points.99.scss 

*Last modified Monday, 03rd October, 2022.
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Rate of Change Oscillator Type I
This study calculates and displays a Rate of Change Oscillator Type I (ROC-I) of the data specified by the Input 
Data Input. This is an oscillator that was developed by Thomas DeMark.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) denote the value of the Input Data at 
Index \(t\). Let the Inputs ROC Length and Duration Length be denoted as \(n_{ROC}\) and \(n_D\), 
respectively. The Rate of Change Oscillator Type I at Index \(t\) is denoted as \(ROC^{(I)}_t(X,n_{ROC})\), 
and it is displayed for \(t \geq n_{ROC}\) as follows.

\(\displaystyle{ROC^{(I)}_t(X,n_{ROC}) = 100\cdot\frac{X_t}{X_{t - n_{ROC}}}}\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to ROC-I going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n_{ROC}\). If the Use Smoothing? Input 
is set to Yes, then the following Simple Moving Average replaces the normal ROC-I Oscillator. It is displayed for \
(t \geq n_{ROC} + n_S - 1\).

\(SMA_t\left(ROC^{(I)},n_S\right)\)
Note: Depending on the setting of the Input Smoothing MA Type, the Simple Moving Average in the above 
function could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Average ROC MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \(n_{ROC}\). 
If the Use Moving Average? Input is set to Yes, then the ROC-I Subgraph is replaced with the following.

• \(SMA_t\left(ROC^{(I)},n_{MA}\right)\) if Use Smoothing? is set to No. This is displayed for \(t \geq 
n_{ROC} + n_{MA} - 1\).

• \(SMA_t\left(SMA\left(ROC^{(I)},n_S\right),n_{MA}\right)\) if Use Smoothing? is set to Yes. This is 
displayed for \(t \geq n_{ROC} + n_S + n_{MA} - 2\).

Note: Depending on the setting of the Input Average ROC MA Type, the Simple Moving Averages in the above 
functions could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs. The Default values of these inputs are \(102.5\) and \(97.5\), which is the recommended setting for 
Historical charts. For Intraday charts with time scales under \(30\) minutes, it is recommended that these be 
changed to \(100.25\) and \(99.75\), respectively.
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Let the Input Arrow Offset Percentage be denoted as \(k\).

If the ROC-I breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(ROC^{(I)}_T + \frac{k}{100} \cdot ROC^{(I)}_T\), 
where \(T\) is the value of the Index where the arrow is drawn.

If the ROC-I breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(ROC^{(I)}_T + \frac{k}{100} \cdot ROC^{(I)}_T\), where \(T\) is the 
value of the Index where the arrow is drawn.

Inputs

• Input Data
• ROC Length
• Use Smoothing?: A custom Input that determines whether the values of the ROC-I Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the ROC-I Oscillator 

is to be used as the study Subgraph
• Average ROC MA Length
• Average ROC MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rate_of_Change_Oscillator_Type_I.449.scss 

*Last modified Monday, 03rd October, 2022.
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Rate of Change Oscillator Type II
This study calculates and displays a Rate of Change Oscillator Type II (ROC-II) of the data specified by the Input 
Data High and Input Data Low Inputs. This is an oscillator that was developed by Thomas DeMark, and it is 
closely related to the Rate of Change Oscillator Type I. See the documentation for that study for an explanation 
of the notation used here.

Let the Input Data High and Input Data Low Inputs be denoted as \(X^{(H)}\) and \(X^{(L)}\), respectively, and 
let \(X^{(H)}_t\) and \(X^{(L)}_t\) be their respective values at Index \(t\). Let the Inputs High Threshold and 
Low Threshold be denoted as \(y^{(H)}\) and \(y^{(L)}\), respectively.

The Rate of Change Oscillator Type II at Index \(t\) is denoted as \(ROC^{(II)}_t\left(X, X^{(H)}, X^{(L)}, 
n_{ROC}, y^{(H)}, y^{(L)}\right)\), and it is displayed for \(t \geq n_{ROC}\) as follows.

\(ROC^{(II)}_t\left(X, X^{(H)}, X^{(L)}, n_{ROC}, y^{(H)}, y^{(L)}\right) =\left\{ \begin{matrix} 
100\cdot\frac{X^{(H)}_t}{X^{(H)}_{t - n_{ROC}}} & ROC^{(I)}_t(X,n_{ROC}) > y^{(H)} \\ ROC^{(I)}
_t(X,n_{ROC}) & y^{(L)} \leq ROC^{(I)}_t(X,n_{ROC}) \leq y^{(H)} \\ 100\cdot\frac{X^{(L)}_t}{X^{(L)}_{t 
- n_{ROC}}} & ROC^{(I)}_t(X,n_{ROC}) < y^{(L)} \end{matrix}\right .\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to ROC-I going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n_{ROC}\). If the Use Smoothing? Input 
is set to Yes, then the following Simple Moving Average replaces the normal ROC-II Oscillator. It is displayed for 
\(t \geq n_{ROC} + n_S - 1\).

\(SMA_t\left(ROC^{(II)}, n_{MA}\right)\)
Note: Depending on the setting of the Input Smoothing MA Type, the Simple Moving Average in the above 
function could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Average ROC-II MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \
(n_{ROC}\). If the Use Moving Average? Input is set to Yes, then the ROC-II Subgraph is replaced with the 
following.

• \(SMA_t\left(ROC^{(II)},n_{MA}\right)\) if Use Smoothing? is set to No. This is displayed for \(t \geq 
n_{ROC} + n_{MA} - 1\).

• \(SMA_t\left(SMA\left(ROC^{(II)},n_S\right),n_{MA}\right)\) if Use Smoothing? is set to Yes. This is 
displayed for \(t \geq n_{ROC} + n_S + n_{MA} - 2\).

Note: Depending on the setting of the Input Average ROC-II MA Type, the Simple Moving Averages in the 
above functions could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs. The Default values of these inputs are \(102.5\) and \(97.5\), which is the recommended setting for 
Historical charts. For Intraday charts with time scales under \(30\) minutes, it is recommended that these be 
changed to \(100.25\) and \(99.75\), respectively.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the ROC-II breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(ROC^{(I)}_T(X,n_{ROC}) + \frac{k}{100} \cdot 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index1a8c.html?page=doc/StudiesReference.php&ID=2&Name=Moving_Average_-_Simple


ROC^{(I)}_T(X,n_{ROC})\), where \(T\) is the value of the Index where the arrow is drawn.

If the ROC-II breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(ROC^{(I)}_T(X,n_{ROC}) + \frac{k}{100} \cdot ROC^{(I)}
_T(X,n_{ROC})\), where \(T\) is the value of the Index where the arrow is drawn.

Inputs

• Input Data
• Input Data High
• Input Data Low
• Input Data Close
• ROC Length
• High Threshold: A custom Input that determines the highest value of ROC-I, above which the Input Data 

is replaced by Input Data High in the ROC-II calculation.
• Low Threshold: A custom Input that determines the lowest value of ROC-I, below which the Input Data 

is replaced by Input Data Low in the ROC-II calculation.
• Use Smoothing?: A custom Input that determines whether the values of the ROC-II Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the ROC-II 

Oscillator is to be used as the study Subgraph
• Average ROC MA Length
• Average ROC MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rate_of_Change_Oscillator_Type_II.450.scss 

*Last modified Monday, 03rd October, 2022.
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Ratio (Bar)
This study calculates the ratios of corresponding variables of two charts. This is useful for comparing the relative 
strength of one chart to another. Refer to the Multiple Chart Studies description for instructions to use this study.

Let \(X_t^{(1)}\) and \(X_t^{(2)}\) denote the value of any chart variable (listed below) at Index \(t\) of Chart 1 
and Chart 2, respectively. Chart 1 (aka the Source Chart) is always the chart to which the Ratio (Bar) study is 
applied, and Chart 2 (aka the Destination Chart) is the chart specified by the Chart 2 Number Input. \(X_t^{(1)}\) 
and \(X_t^{(2)}\) can represent any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

Let \(v_1\) and \(v_2\) denote the Inputs Chart 1 Multiplier and Chart 2 Multiplier, respectively. Then the Ratio 
(Bar) study calculates the following ratios. 

\(\displaystyle{\frac{v_1 \cdot X_t^{(1)}}{v_2 \cdot X_t^{(2)}}}\) 

If \(X_t^{(1)} = 0\) or \(X_t^{(2)} = 0\), then a value of \(0\) is used for the ratio.

The ratios are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

If the Zero Output When Non Exact Date Match Input is set to Yes, then a value of zero is used for the ratios 
when two corresponding bars are not an exact match in their DateTimeIndexes. If this Input is set to No, then the 
study uses the sc.GetNearestMatchForDateTimeIndex() to find a match.

If the Use Latest Source Data For Last Bar Input is set to Yes, and a replay is not running and at the last bar in 
the Destination Chart, then the study uses the data from the very latest bar in the Source Chart. If this Input is set to 
No, then this is not done.

Inputs

• Chart 2 Number: Determines which chart is to be used in the divisors of the calculated ratios.
• Chart 1 Multiplier
• Chart 2 Multiplier
• Zero Output When Non Exact Date Match: Determines whether a zero value is to be used for the ratios 

if two corresponding bars do not exactly match in their DateTimeIndexes.
• Use Latest Source Data For Last Bar: Determines whether the data from the last bar in the Source Chart 

is to be used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Ratio (Single Line)
This study calculates the ratio of the data specified by the Input Data Input of two charts. This is useful for 
comparing the relative strength of one chart to another. Refer to the Multiple Chart Studies description for 
instructions to use this study.

Let \(X_t^{(1)}\) and \(X_t^{(2)}\) denote the value of the Input Data at Index \(t\) of Chart 1 and Chart 2, 
respectively. Chart 1 (aka the Source Chart) is always the chart to which the Ratio (Single Line) study is applied, 
and Chart 2 (aka the Destination Chart) is the chart specified by the Chart 2 Number Input. \(X_t^{(1)}\) and \
(X_t^{(2)}\) are both determined by a single Input Data Input.

Let \(v_1\) and \(v_2\) denote the Inputs Chart 1 Multiplier and Chart 2 Multiplier, respectively. Then the Ratio 
(Single Line) study calculates the following Ratio. 

\(\displaystyle{\frac{v_1 \cdot X_t^{(1)}}{v_2 \cdot X_t^{(2)}}}\) 

If \(X_t^{(1)} = 0\) or \(X_t^{(2)} = 0\), then a value of \(0\) is used for the Ratio.

If the Use Latest Source Data For Last Bar Input is set to Yes, and a replay is not running and at the last bar in 
the Destination Chart, then the study uses the data from the very latest bar in the Source Chart. If this Input is set to 
No, then this is not done.

Inputs

• Input Data
• Chart 2 Number: Determines which chart is to be used in the divisor of the calculated Ratio.
• Chart 1 Multiplier
• Chart 2 Multiplier
• Use Latest Source Data For Last Bar: Determines whether the data from the last bar in the Source Chart 

is to be used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Relative Momentum Index
This study calculates and displays a Relative Momentum Index for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs RMI Length and RMI Moving Average Length be denoted as \(n\) and \(n_{MA}\), 
respectively. Then we denote the Upward Change and Downward Change in \(X\) over \(n\) periods at Index \(t\) 
as \(U_t(X,n)\) and \(D_t(X,n)\), respectively. We compute these for \(t \geq 0\) as follows.

For \(0 \leq t < n\):

\(\displaystyle{U_t(X,n) =\left\{ \begin{matrix} X_t - X_0 & X_t > X_0 \\ 0 & X_t \leq X_0 \end{matrix}\right .}
\) 

\(\displaystyle{D_t(X,n) =\left\{ \begin{matrix} 0 & X_t > X_0 \\ X_0 - X_t & X_t \leq X_0 \end{matrix}\right .}
\)
For \(t \geq n\):

\(\displaystyle{U_t(X,n) =\left\{ \begin{matrix} X_t - X_{t - n} & X_t > X_{t - n} \\ 0 & X_t \leq X_{t - n} 
\end{matrix}\right .}\) 

\(\displaystyle{D_t(X,n) =\left\{ \begin{matrix} 0 & X_t > X_{t - n} \\ X_{t - n} - X_t & X_t \leq X_{t - n} 
\end{matrix}\right .}\)
We denote the Relative Momentum Index at Index \(t\) for the given Inputs as \(RMI_t(X,n,n_{MA})\). At \(t = 
\max\{n,n_{MA}\} - 1\) we initialize the RMI to zero, and for \(t \geq \max\{n,n_{MA}\}\) we compute it in terms 
of Simple Moving Averages as follows.

\(\displaystyle{RMI_t(X,n,n_{MA}) =\left\{ \begin{matrix} 100\cdot\frac{SMA_t(U(X,n),n_{MA})}
{SMA_t(U(X,n),n_{MA}) + SMA_t(D(X,n),n_{MA})} & SMA_t(U(X,n),n_{MA}) + SMA_t(D(X,n),n_{MA}) 
\neq 0 \\ RMI_{t - 1}(X,n,n_{MA}) & SMA_t(U(X,n),n_{MA}) + SMA_t(D(X,n),n_{MA}) = 0\end{matrix}
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\right .}\)
Note: Depending on the setting of the RMI Moving Average Type Input, the Simple Moving Averages in the 
above formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

This study also displays three horizontal lines at levels determined by the Overbought Value, Oversold Value, 
and Midline Value Inputs.

Inputs

• Input Data
• RMI Length
• RMI Moving Average Length
• RMI Moving Average Type
• Overbought Value
• Oversold Value
• Midline Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Relative_Momenum_Index.255.scss 
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Relative Vigor Index 2
This study calculates and displays three indicators: the Relative Vigor Index (RVI), a Smoothed RVI, and a Signal 
Line (aka a Trigger Line) for the Price Data.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) denote, respectively, the values of the Open, High, Low, and Close Prices at 
Index \(t\). The Relative Vigor Index at Index \(t\) is denoted as \(RVI_t\), and we compute it for \(t \geq 0\) as 
follows.

\(\displaystyle{RVI_t = \frac{C_t - O_t}{H_t - L_t}}\)
It is the other two Subgraphs of Relative Vigor Index 2 that are used to generate Buy and Sell signals: the 
Smoothed RVI and the Signal Line.

We first compute two Average Prices at Index \(t\): The Close-Open Average Price and the High-Low Average 
Price, denoted as \(\overline{P}^{(CO)}_t\) and \(\overline{P}^{(HL)}_t\), respectively. These are symmetric 
weighted averages computed over \(4\) periods for \(t \geq 3\) as follows.

\(\displaystyle{\overline{P}^{(CO)}_t = \frac{(C_{t - 3} - O_{t - 3}) + 2(C_{t - 2} - O_{t - 2}) + 2(C_{t - 1} - 
O_{t - 1}) + (C_t - O_t)}{6}}\) 

\(\displaystyle{\overline{P}^{(HL)}_t = \frac{(H_{t - 3} - L_{t - 3}) + 2(H_{t - 2} - L_{t - 2}) + 2(H_{t - 1} - 
L_{t - 1}) + (H_t - L_t)}{6}}\)
Let \(n\) denote the Smoothed RVI Length Input. We denote the Smoothed RVI for the given Input at Index \(t\) 
as \(\overline{RVI}_t(n)\) and we compute it in terms of Simple Moving Averages for \(t \geq n + 5\) as follows.

\(\displaystyle{\overline{RVI}_t(n) = \frac{SMA_t\left(\overline{P}^{(CO)},n\right)}{SMA_t\left(\overline{P}
^{(HL)},n\right)}}\)
Note: Depending on the setting of the Input Smoothed RVI Average Type, the Simple Moving Averages in the 
above formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

We denote the Signal Line for the given Inputs at Index \(t\) as \(Sig_t(n)\). We compute it for \(t \geq n + 5\) as a 
symmetric weighted average over \(4\) periods as follows.
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\(\displaystyle{Trig^{(RVI)}_t(n) = \frac{\overline{RVI}_{t - 3}(n) + 2\overline{RVI}_{t - 2}(n) + 
2\overline{RVI}_{t - 1}(n) + \overline{RVI}_t(n)}{6}}\)
Let the Arrow Offset Percentage Input be denoted as \(k\).

A Buy Signal is indicated by an Up Arrow at Index \(t\) if the Subgraph of the Smoothed RVI crosses the Subgraph 
of the Signal Line from below. That is, a Buy Signal at \(t\) satisfies the conditions \(\overline{RVI}_{t - 1}(n) < 
Trig^{(RVI)}_{t - 1}(n)\) and \(\overline{RVI}_t(n) > Trig^{(RVI)}_t(n)\). The vertical coordinate of the tip of 
the arrow is given by \(Trig^{(RVI)}_t(n) - \frac{k}{100}Trig^{(RVI)}_t(n)\).

A Sell Signal is indicated by a Down Arrow at Index \(t\) if the Subgraph of the Smoothed RVI crosses the 
Subgraph of the Signal Line from above. That is, a Sell Signal at \(t\) satisfies the conditions \(\overline{RVI}_{t - 
1}(n) > Trig^{(RVI)}_{t - 1}(n)\) and \(\overline{RVI}_t(n) < Trig^{(RVI)}_t(n)\). The vertical coordinate of the 
tip of the arrow is given by \(Trig^{(RVI)}_t(n) + \frac{k}{100}Trig^{(RVI)}_t(n)\).

Inputs

• Smoothed RVI Length
• Smoothed RVI Average Type
• Arrow Offset Percentage

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Relative_Vigor_Index_2.423.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Percentage
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Relative_Vigor_Index_2.423.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/32/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9cbb.html?page=doc/AboutUs.php


◦ Other Websites
• Documentation

◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Relative Vigor 
Index 3

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Relative Vigor Index 3
This study calculates and displays the Relative Vigor Index and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 6.2 and 6.3 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) denote, respectively, the values of the Open, High, Low, and Close Prices at 
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Index \(t\).

We first compute two Average Prices at Index \(t\): The Close-Open Average Price and the High-Low Average 
Price, denoted as \(\overline{P}^{(CO)}_t\) and \(\overline{P}^{(HL)}_t\), respectively. These are symmetric 
weighted averages computed over \(4\) periods for \(t \geq 3\) as follows.

\(\displaystyle{\overline{P}^{(CO)}_t = \frac{(C_{t - 3} - O_{t - 3}) + 2(C_{t - 2} - O_{t - 2}) + 2(C_{t - 1} - 
O_{t - 1}) + (C_t - O_t)}{6}}\) 

\(\displaystyle{\overline{P}^{(HL)}_t = \frac{(H_{t - 3} - L_{t - 3}) + 2(H_{t - 2} - L_{t - 2}) + 2(H_{t - 1} - 
L_{t - 1}) + (H_t - L_t)}{6}}\)
Let \(n\) denote the Length Input.

We denote the values of the Relative Vigor Index 3 and the Trigger Line for the given Input at Index \(t\) as \
(RVI_t(n)\) and \(Trig^{(RVI)}_t(n)\), respectively, and we compute them as follows.

\(\displaystyle{RVI_t(n) = \left\{ \begin{matrix} \frac{\sum_{i = t - n + 1}^t \overline{P}^{(CO)}_i}{\sum_{i = t 
- n + 1}^t \overline{P}^{(HL)}_i} & \sum_{i = t - n + 1}^t \overline{P}^{(HL)}_i \neq 0 \\ 0 & \sum_{i = t - n + 
1}^t \overline{P}^{(HL)}_i = 0 \end{matrix}\right .}\) 

\(Trig^{(RVI)}_t(n) = RVI_{t - 1}(n)\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Relative_Vigor_Index_3.493.scss 

*Last modified Monday, 03rd October, 2022.
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Relative Volume
The Relative Volume study calculates and displays bar volume and accumulated volume relative to previous chart 
bars in a time-based bar chart, as a percentage compared to those previous chart bars.

This study must only be applied to chart bars which have a fixed amount of time per bar, for accuracy. It cannot be 
used on chart bars with a variable time length.

This study can only work properly on an Intraday chart.

Relative Volume Calculation

[Link] - [Top]
For each chart bar, the bar volume is expressed as a percentage of the average volume for previous bars with the 
same starting time. For example, the 9:30:00 bar for the current day is compared against the average of the 
previous 9:30:00 bars. The number of previous bars used in the average calculation is controlled by the Period - 
Days to Include Input.

The relative bar volume is represented using the Bar Draw Style which can be colored based on the High Percent 
Threshold, High Threshold Color, Low Percent Threshold, and Low Threshold Color Inputs.

The relative volume percentage (Relative Volume Subgraph) and the underlying average volume (Average 
Volume Subgraph) are available in two separate Subgraphs. The Draw Style for the Average Volume Subgraph 
by default is set to Ignore.

If you want to display the cumulative volume for the trading day at each particular bar up to that bar, then instead 
use the Cumulative Sum of Study study which then references the Volume of the main price graph and set it to 
reset each trading day. 

Cumulative Volume Ratio Calculation

[Link] - [Top]
For the Cumulative Volume Ratio calculation, for each bar in the chart the following calculation is done:

For each of the prior days being referenced as specified by the Period - Days to Include Input, the volume from 
the open for the day determined by the Session Times is added together for each chart bar up to and including to 
particular time being compared to on the current day. This value is called PriorDayCumulativeVolumeToTime 
and there is one for each day of the Period.

Each of these PriorDayCumulativeVolumeToTime values is averaged together. The result is: 
PriorDayAverageCumulativeVolumeToTime.

For the current day, the volume for each chart bar is added together from the open for the day as determined by the 
Session Times to the particular bar time being compared to. This is called 
CurrentDayCumulativeVolumeToTime.

The Cumulative Volume Ratio is calculated as: CurrentDayCumulativeVolumeToTime / 
PriorDayAverageCumulativeVolumeToTime

The Cumulative Volume Ratio is displayed using the Cumulative Volume Ratio Subgraph. If you only want to 
display this one Subgraph and not the Relative Volume, then set the Relative Volume Subgraph Draw Style to 
Ignore.

For Futures Symbols Use Continuous Futures Contract Charts

[Link] - [Top]
In the case of a futures symbol, and when the Period Input is referring back to days in the chart where on those 
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days the particular futures contract month was no longer active, you must use a Continuous Futures Contract Chart. 
Otherwise, the study will be referencing data in the chart where the futures contract was not actively traded and 
therefore give inaccurate results.

Basing Relative Volume Study on Another Study for Non-Volume Comparisons

[Link] - [Top]
Comparisons relative to prior bars in the chart chart can be done on other than Volume. For example, you can do 
comparisons for Number of Trades, or the bar range. For these other types of relative comparisons generally you 
would mainly want to refer to the Relative Volume Subgraph. Follow the instructions below to accomplish this.

1. Add the Relative Volume study to the chart. Refer to the Adding/Modifying Chart Studies section for 
instructions.

2. Add the other study to the chart that you want to do comparisons for, to prior bars in the chart. 

For example, if you want to compare the Number of Trades per chart bar to prior bars in the chart, then add 
the Number of Trades study to the chart. 

If you want to compare the bar range for a chart bar to prior bars in the chart, then add the Bar Difference 
study to the chart. 

3. Set the Based On setting with the Relative Volume study to refer to this other study. For complete 
documentation, refer to Based On. 

4. Set in theVolume Subgraph to Use Input with the Relative Volume study that you want the relative 
comparisons done with, to the relevant Subgraph of that study.

Accuracy of Average Volume Calculation

[Link] - [Top]
We have had some questions about the accuracy of the Average Volume calculation with the Relative Volume 
study. This has repeatedly been verified to be 100% accurate. 

The Average Volume value by default can only be viewed through the Tool Values Window. It is one of the listed 
Subgraph values and named Average Volume Make sure you have not set that Subgraph to not be displayed in the 
values Windows. By default it is displayed.

First, to ensure that there are no days skipped in the calculation, set the Minimum Required Data for Day as 
Percentage Input to 0. 

Also understand that for a particular bar in the chart, the Average Volume for that bar does not include the volume 
for that same bar. It only includes the average of the volume for the chart bars with the same time, as the particular 
chart bar that you are looking at the Average Volume for, in the prior number of days specified with the Period - 
Days to Include Input. 

For example, for the 9:30:00 chart bar when the number of days in the calculation is 4, the average volume will be 
for the volume of the 9:30:00 chart bars in the prior 4 days.

Inputs

[Link] - [Top]
• Period - Days to Include: This Input specifies the number of Days to include in the Relative Volume and 

the Cumulative Volume Ratio calculations described above. 

The Period Input specifies the number of calendar days back from the current day being calculated. For 
example, if this Input is set to 7, then 7 prior days will be referenced prior to the current calculation day. 
This is true no matter how the Accumulation Type Input is set. Therefore, if Accumulation Type is set to 
Day of Week, then Period - Days to Include needs to be set to a minimum of 7. 

This Input setting must not exceed the Chart >> Chart Settings >> Use Days to Load >> Days to Load 
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setting. If it does, you must increase the Days to Load setting to match. Otherwise, the results of this study 
will be inaccurate. 

Although if Minimum Required Data for Day as Percentage is set to a percentage greater than 0, then 
there are going to be weekends and other days like holidays skipped in the chart requiring that the Days to 
Load Chart Setting be set even higher than Period - Days to Include. For example, if Period - Days to 
Include is set to 14, then you should set the Days to Load in the chart to at least 20 to ensure there is 
sufficient data to account for weekends and holidays. 

Also refer to the For Futures Symbols Use Continuous Futures Contract Charts section. 
• Accumulation Type: Specifies either All Days or Day Of Week. When Day Of Week is specified, only 

bars from the same Day Of Week are included in the averages (Example: only Mondays if current bar is a 
Monday). When All Days is specified, consecutive week days are included in the averages.

• Day Session Only: When this Input is set to Yes, and you have defined and enabled 2 separate Session 
Times in Chart >> Chart Settings, then the study is only calculated based upon the Day session only as 
specified by the Start Time and the End Time in Chart Settings. Refer to Session Times in Chart Settings 
for more information about setting the Session Times.

• Volume Average Type: When set to Average Volume the prior days values are averaged, and when set to 
Median Volume the median value of the prior days values is used.

• High Percent Threshold: When non-zero, the Relative Volume bars will be colored the High Threshold 
Color when the Relative Volume percentage is greater than or equal to this value. A value of 120 translates 
to 120 percent.

• High Threshold Color: Color used to color High Threshold Relative Volume bars.
• Low Percent Threshold: When non-zero, the Relative Volume bars will be colored the Low Threshold 

Color when the Relative Volume percentage is less than or equal to this value. A value of 80 translates to 
80 percent.

• Low Threshold Color: Color used to color Low Threshold Relative Volume bars.
• Time Comparison Tolerance in Minutes: When the Relative Volume study is looking back to prior bars 

in prior days with the same time as the bar being calculated for the average calculations, this Input controls 
whether the bar would be used in a prior day, depending if its time does not exactly match the bar being 
calculated. 

For example, if the bar being calculated has a time of 10 AM, and there is not a bar exactly at 10 AM in the 
prior day, but there is one at 9:59:00 and Time Comparison Tolerance in Minutes is set to 1, then the 
9:59:00 bar will be used. If the prior corresponding bar had a timestamp of 9:58:00, it would not be used in 
the calculation.

• [Link] Minimum Required Data for Day as Percentage: This Input specifies, as a percentage, the 
minimum amount of data that needs to be present in a trading day in the chart, for that day to actually be 
used in the Relative Volume calculation. If there is insufficient data in a particular day, the prior day will be 
used until one is found that meets the percentage. 

This is useful for skipping over weekends and holidays. Setting it to a lower percentage will make it more 
likely that a particular day of data in the chart will be used. Setting it to a higher percentage will make it 
less likely that a particular day of data in the chart will be used. 

This input considers a day to be 24 hours. So if a market/symbol only trades for 12 hours out of the day, 
then the maximum amount of data that would ever be available in a day is 50%. Therefore, to ensure that 
the data from a 12 hour day is actually used we would recommend using a percentage of 30% or less.

• Volume Subgraph to Use: Normally this needs to be set to Volume but needs to be changed when basing 
the Relative Volume study on another chart. For details, refer to Basing Relative Volume Study on Another 
Study for Non-Volume Comparisons.

Examples

[Link] - [Top]
Displaying Current and Previous Day Volume
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[Link] - [Top]
The image below shows a typical Volume study with blue diamonds showing the value of the previous day's 
volume.

Follow these instructions in order to display the current volume along with the volume from the previous day:

1. Add the Volume study to the desired chart. For information on adding a study, refer to Adding/Modifying 
Chart Studies.

2. Add the Relative Volume study to the list of studies.
3. Select the Relative Volume study in the Studies to Graph list of the Chart Studies window.
4. Select the Settings button on the Chart Settings window to open the Study Settings window for the Relative 

Volume study.
5. Change the Chart Region to the region that contains the Volume study.
6. Set the Period - Days to Include Input to 1. This will display only the previous day's volume. In order to 

display the Average Volume over multiple days, set this to a larger value.
7. Set the Minimum Required Data for Day as Percentage to 0. This ensures that no matter how much bar 

data is available in a prior day, there will not be any skipping of the volume data for that prior day.
8. Change other Input settings as desired.
9. Select the Subgraphs tab.
10. Select the Relative Volume Subgraph in the list. Set the Draw Style selection box to Ignore for this 

Subgraph.
11. Repeat the previous step for the Cumulative Value Line and the 100% Subgraphs.
12. Select the Average Volume Subgraph.
13. Change the Draw Style for the Average Volume Subgraph to Diamond. Note that other options for the 

Draw Style can be used. Select an appropriate Draw Style as desired. For more information, refer to the 
Draw Style documentation.

14. Change the Width/Size to a sufficiently high value. Select a value that will make the selected Draw Style 
stand out as required.

15. Select OK to close the Relative Volume Study Settings.
16. Select OK to close the Chart Studies window and have the chart updated with the new studies.

*Last modified Monday, 03rd October, 2022.
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Relative Volume Standard Deviation
This study calculates and displays a Relative Volume Standard Deviation for the Volume Data. It is frequently 
used in conjunction with the Freedom of Movement study. Both studies were created by Melvin E. Dickover.

Let the Length and Number of Standard Deviations Inputs be denoted as \(n\) and \(N_{\sigma}\), respectively.

We denote the Relative Volume Standard Deviation at Index \(t\) as \(RV_t(n)\), and we compute it using a 
Simple Moving Average and a Standard Deviation as follows.

\(\displaystyle{RV_t(n) = \frac{V_t - SMA_t(V,n)}{\sigma_t(V,n)}, \space \sigma_t(V,n) \neq 0}\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

By default, \(RV_t(n)\) is displayed as a histogram. If \(RV_t(n) > N_{\sigma}\), then the Primary Color (green by 
default) is used. Otherwise, the Secondary Color (red by default) is used.

Inputs

• Length
• Number of Standard Deviations: A custom Input that determines how the Subgraph is colored.
• Moving Average Type

*Last modified Monday, 03rd October, 2022.
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Renko Bar Predictor
This study calculates and displays the projected High and Low for Renko Bars. The Renko Bar types are selected 
via Chart >> Chart Settings >> Main Settings >> Bar Period Type. The Range Bar types are listed below. They 
can only be used on Intraday Charts.

• Renko Bar (in ticks)
• Aligned Renko Bar (in ticks)
• Flex Renko Bar
• Flex Renko Bar Inverse Settings

Let \(O_t^{(R)}\) and \(C_t^{(R)}\) denote the Renko Open and Close, respectively, at Index \(t\).

Let \(s\) denote the Tick Size. Let \(\tau_R\), \(\tau_{TO}\), and \(\tau_{RO}\) denote the Bar Size, Trend Open 
Offset, and Reversal Open Offset, respectively. These are all controlled via Chart >> Chart Settings >> Main 
Settings >> Setting. If the Renko Bar type is Renko Bar (in ticks), then \(\tau_{TO} = \tau_{RO} = 0\).

Let the Predicted Renko High and Renko Low at Index \(t\) be denoted as \(H_t^{(P)}(\tau_R, \tau_{TO}, 
\tau_{RO})\) and \(L_t^{(P)}(\tau_R, \tau_{TO}, \tau_{RO})\), respectively. If the Renko Bar type is anything 
other than Flex Renko Bar Inverse Settings, then the High and Low Predicted Prices are calculated for the last 
chart bar only as follows.

\(H_t^{(P)}(\tau_R, \tau_{TO}, \tau_{RO}) = \left\{ \begin{matrix} C_{t - 1}^{(R)} - \tau_{RT} \cdot s + \tau_R 
\cdot s & O_{t - 1}^{(R)} < C_{t - 1}^{(R)} \\ C_{t - 1}^{(R)} - \tau_{RO} \cdot s + 2\tau_R \cdot s & O_{t - 1}
^{(R)} \geq C_{t - 1}^{(R)} \end{matrix}\right .\) 

\(L_t^{(P)}(\tau_R, \tau_{TO}, \tau_{RO}) = \left\{ \begin{matrix} C_{t - 1}^{(R)} + \tau_{RO} \cdot s - 
2\tau_R \cdot s & O_{t - 1}^{(R)} < C_{t - 1}^{(R)} \\ C_{t - 1}^{(R)} + \tau_{TO} \cdot s - \tau_R \cdot s & 
O_{t - 1}^{(R)} \geq C_{t - 1}^{(R)} \end{matrix}\right .\)
If the Renko Bar Type is Flex Renko Bar Inverse Settings, then the following formulas are used.

\(H_t^{(P)}(\tau_R, \tau_{TO}, \tau_{RO}) = \left\{ \begin{matrix} C_{t - 1}^{(R)} + \tau_{RT} \cdot s & O_{t 
- 1}^{(R)} < C_{t - 1}^{(R)} \\ C_{t - 1}^{(R)} + \tau_{RO} \cdot s & O_{t - 1}^{(R)} \geq C_{t - 1}^{(R)} 
\end{matrix}\right .\) 

\(L_t^{(P)}(\tau_R, \tau_{TO}, \tau_{RO}) = \left\{ \begin{matrix} C_{t - 1}^{(R)} - \tau_{RO} \cdot s & O_{t - 
1}^{(R)} < C_{t - 1}^{(R)} \\ C_{t - 1}^{(R)} - \tau_{TO} \cdot s & O_{t - 1}^{(R)} \geq C_{t - 1}^{(R)} 
\end{matrix}\right .\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Renko_Bar_Predictor.345.scss 

*Last modified Monday, 03rd October, 2022.
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Renko Chart Enhanced
The Renko Chart Enhanced study is an older study that has now been replaced with the new Bar Period Type >> 
Renko Bar (in Ticks) setting. 

This study is considered discontinued and is unsupported by Sierra_Chart.

This study is no longer supported by Sierra Chart, and Sierra Chart engineering will decline all support questions 
regarding it. We will not respond. 
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Renko Chart
The Renko Chart study is an older study that has now been replaced with the new Bar Period Type >> Renko Bar 
(in Ticks) setting. 

This study is considered discontinued and is unsupported by Sierra_Chart.

This study is no longer supported by Sierra Chart, and Sierra Chart engineering will decline all support questions 
regarding it. We will not respond. 
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Renko Visual Open/Close Values
This study is intended to be used only with Intraday charts, and only when the chart Bar Period Type is set to one 
of the Renko Bar types. The Renko Visual Open/Close Values study contains 2 Subgraphs. 

The first Subgraph is the Renko Open values. The second Subgraph is the Renko Close values.

The study is useful to use with the Spreadsheet Study. For more information, refer to Renko Open, High, Low, 
Close Values.

*Last modified Monday, 03rd October, 2022.
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This study calculates and displays a Repulse indicator of the price data.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Open, High, Low, and Close Prices, respectively, 
and let their respective values at Index \(t\) be \(O_t\), \(H_t\), \(L_t\), and \(C_t\).

We denote the Highest High and Lowest Low at Index \(t\) over \(n\) periods as \(\max_t(H,n)\) and \(\min_t(L,n)
\), respectively, and we compute them for \(t \geq 0\) as follows.

\(\max_t(H,n) = \displaystyle{ \left\{ \begin{matrix} \max\{H_0,...,H_t\} & t < n - 1 \\ \max\{H_{t - n + 
1},...,H_t\} & t \geq n - 1 \end{matrix}\right .}\) 

\(\min_t(L,n) = \displaystyle{ \left\{ \begin{matrix} \min\{L_0,...,L_t\} & t < n - 1 \\ \min\{L_{t - n + 1},...,L_t\} 
& t \geq n - 1 \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). Then we denote the Bullish Weighting and the Bearish Weighting for the 
given Input as \(W^{(Bull)}_t(n)\) and \(W^{(Bear)}_t(n)\), respectively, and we compute them for \(t \geq 0\) as 
follows.

\(W^{(Bull)}_t(n) = \displaystyle{\left\{ \begin{matrix} 100\cdot\frac{3C_t - 2\min_t(L,n) - O_0}{C_t} & t < n - 
1 \\ 100\cdot\frac{3C_t - 2\min_t(L,n) - O_{t - n + 1}}{C_t} & t \geq n - 1 \end{matrix}\right .}\) 

\(W^{(Bear)}_t(n) = \displaystyle{\left\{ \begin{matrix} 100\cdot\frac{O_0 + 2\max_t(H,n) - 3C_t}{C_t} & t < n 
- 1 \\ 100\cdot\frac{O_{t - n + 1} + 2\max_t(H,n) - 3C_t}{C_t} & t \geq n - 1 \end{matrix}\right .}\)
Finally, we denote Repulse at Index \(t\) for the given Input as \(Repulse_t(n)\), and we compute it in terms of 
Exponential Moving Averages of the Bullish and Bearish Weightings for \(t \geq 0\) as follows.

\(Repulse_t(n) = EMA_t\left(W^{(Bull)}(n),5n\right) - EMA_t\left(W^{(Bear)}(n),5n\right)\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Repulse.392.scss 

*Last modified Monday, 03rd October, 2022.
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• Description
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Description

[Link] - [Top]
This study reverses the time order of the bars in a chart. Let \(N\) denote the Number Of Bars To Reverse Input. 
If \(N\) is less than the number of bars in the chart, then the chart is truncated to the most recent \(N\) bars, and the 
order of those bars is reversed.

Inputs

[Link] - [Top]
• Number Of Bars To Reverse

*Last modified Monday, 27th February, 2023.
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Rollover Date Display
• Description

Description

[Link] - [Top]
This study displays the typical rollover date for the symbol of the chart on the chart itself. This applies to futures 
symbols only.

Inputs

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index2981.html?page=doc/StudiesReference.php&ID=465
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index2981.html?page=doc/StudiesReference.php&ID=465
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


• Initial Horizontal Position From Left (1-150): Refer to the documentation for this Input with the 
Countdown Timer Inputs.

• Initial Vertical Position From Bottom (1-100): Refer to the documentation for this Input with the 
Countdown Timer Inputs.

• Transparent Label Background: When this Input is set to Yes, the Rollover Date will be transparent and 
not completely cover the chart bars.

• Draw Above Main Price Graph: When this Input is set to Yes, the Rollover Date will be drawn above the 
Main Price Graph bars. This means that the Rollover Date will obscure the Main Price Graph Bars that it 
overlays.

• Use Bold Font: When this Input is set to Yes, the Rollover Date text will be in a bold font.

*Last modified Friday, 08th December, 2023.
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• Description
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• Spreadsheet

Description

[Link] - [Top]
This calculates and displays the Rotation Factor for the Price Data.

Note: Since the Rotation Factor is reset to zero at the start of each trading day, this study is meant to be used with 
Intraday Charts.

Let the High and Low Price at Index \(t\) be denoted as \(H_t\) and \(L_t\), respectively. We begin by computing 
four quantities whose values at Index \(t\) are denoted as \(RF^{(1)}_t\), \(RF^{(2)}_t\), \(RF^{(3)}_t\), and \
(RF^{(4)}_t\). We compute these for \(t > 0\) as follows.

\(\displaystyle{RF^{(1)}_t = \left\{ \begin{matrix} 1 & H_t > H_{t - 1} \\ 0 & H_t \leq H_{t - 1} \end{matrix}
\right .}\) 

\(\displaystyle{RF^{(2)}_t = \left\{ \begin{matrix} RF^{(1)}_t + 1 & L_t > L_{t - 1} \\ RF^{(1)}_t & L_t \leq 
L_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{RF^{(3)}_t = \left\{ \begin{matrix} RF^{(2)}_t - 1 & H_t < H_{t - 1} \\ RF^{(2)}_t & H_t \geq 
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H_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{RF^{(4)}_t = \left\{ \begin{matrix} RF^{(3)}_t - 1 & L_t < L_{t - 1} \\ RF^{(3)}_t & L_t \geq 
L_{t - 1} \end{matrix}\right .}\)
Next we define the Raw Rotation Factor, denoted by \(RF^{(raw)}_t\). We compute this for \(t \geq 0\) as follows.

\(\displaystyle{RF^{(raw)}_t = \left\{ \begin{matrix} 0 & t = 0 \\ {RF}^{(4)}_t & t > 0 \end{matrix}\right .}\)
Finally, we compute the Rotation Factor \(RF_t\) for \(t > 0\) as follows.

• At the start of each trading day, \(RF_t = 0\).
• During each trading day, \(RF_t = RF^{(raw)}_t + RF_{t - 1}\).

Inputs

[Link] - [Top]
This study has no Inputs. 
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rotation_Factor.445.scss 

*Last modified Monday, 27th February, 2023.
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This study will round the Open, High, Low, and Close values of the price bars exactly to the Tick Size setting 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index723d.html?page=doc/StudiesReference.php&ID=308
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index723d.html?page=doc/StudiesReference.php&ID=308
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index4cf4.html?page=doc/ChartSettings.html#TickSize


specified in Chart >> Chart Settings. 

This study is useful where the original values of the chart bars may be in a smaller increment than the desired Tick 
Size.

Inputs

[Link] - [Top]
• The study has no Inputs.

*Last modified Monday, 27th February, 2023.
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Round Study Subgraph to Tick Size
• Description
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Description

[Link] - [Top]
This study will round the selected study Subgraph data to the nearest tick size value based upon the Tick Size 
setting in Chart >> Chart Settings.

The first step is to select the study you want this study based on by using the Based On setting in the Study 
Settings Window for the Round Study Subgraph to Tick Size study.

The next step is to use the Input Data Input and select the study Subgraph for the values to round. Also verify you 
have the proper Tick Size setting in Chart >> Chart Settings.

You probably will want to hide the study that this study is based on. To do this open the Study Settings window for 
that study and enable the Hide Study option.

Inputs

[Link] - [Top]
• Input Data
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SC Woodies Panel
• Description
• Inputs

Description

[Link] - [Top]
This study displays the Woodies trading group data information panel on the right side of a chart. This study can 
only be used as part of the Woodies study collections available on the Additional Files page. For more information, 
refer to that page.

Inputs

[Link] - [Top]
• Panel Range Top Value
• Panel Range Bottom Value
• Show Descriptive Labels
• Number of Fill Space Columns
• CCI Study Reference
• Projected Entry Offset in Ticks
• Use Woodies Background Color
• Trading Stop Time
• CCI Predictor Study Reference
• Show Previous Close
• Use Secondary Color after Trading Stop Time
• SideWinder Study Reference
• Left Edge Text Offset

*Last modified Monday, 27th February, 2023.
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STIX
The STIX (Short Term IndeX) is a short-term trading oscillator that was published in The Polymetric Report. It 
compares the amount of volume flowing into advancing and declining stocks.

Add this study to a Historical chart for a symbol which indicates the number of advancing issues. Normally this 
will be the ADV-NYSE symbol. For more information, refer to Market Statistics. And add the Add Additional 
Symbol study to the chart to load data for the declining issues symbol. Normally this will be the DECL-NYSE 
symbol.

Set the Declining Issues Add Additional Symbol Study Input to the declining issues Add Additional Symbol 
study.

Let \(N^{(A)}_t\) and \(N^{(D)}_t\) be the Number of Advancing Issues and Number of Declining Issues at Index 
\(t\). We denote the value of STIX at Index \(t\) as \(STIX_t\), and we compute it as follows.

\(t = 0:\) 
\(\displaystyle{STIX_0 = \left\{ \begin{matrix} 9\cdot\frac{N^{(A)}_t}{N^{(A)}_t + N^{(D)}_t} + 
0.91\cdot\left(.9\cdot\frac{N^{(A)}_t}{N^{(A)}_t + N^{(D)}_t}\right) & N^{(A)}_t \neq 0 \space and \space 
N^{(D)}_t \neq 0 \\ 0 & otherwise \end{matrix}\right .}\) 
\(t > 0:\) 
\(\displaystyle{STIX_t = \left\{ \begin{matrix} 9\cdot\frac{N^{(A)}_t}{N^{(A)}_t + N^{(D)}_t} + 0.91 \cdot 
STIX_{t - 1} & N^{(A)}_t \neq 0 \space and \space N^{(D)}_t \neq 0 \\ STIX_{t - 1} & otherwise \end{matrix}
\right .}\)
Inputs

• Declining Issues Add Additional Symbol Study: Set this Input to the Declining Issues study which is 
loading the Declining Issues symbol.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

STIX.52.scss 

*Last modified Monday, 03rd October, 2022.
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This study calculates and displays a Schaff Trend Cycle of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Length, Short Cycle Length, Long Cycle Length, and Multiplier be denoted as \(n\), \(n_S\), 
\(n_L\), and \(v\), respectively. We begin by comuting the MACD, denoted as \(MACD_t(X,n_F,n_S)\).

Note: The default Moving Average Type used in calculating the MACD is the Exponential Moving Average, but 
depending on the setting of the Input Moving Average Type, this could be replaced with a Linear Regression 
Moving Average, a Simple Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple 
Moving Average - Skip Zeros, or a Smoothed Moving Average.

For this study, we use variants of the Fast %K and Fast %D that differ slightly from those found in KD - Fast. We 
define these functions for a generic random variable below.

For a random variable \(Z\), the versions of Fast %K and Fast %D used in this study are denoted as \(Fast\% 
K_t(Z,n)\) and \(Fast\% D_t(Z,n,v)\), and they are computed as follows.

\(Fast\% K_t(Z,n)\) is computed using the Moving Maximum and Moving Minimum functions.

\(\displaystyle{Fast\% K_t(Z,n) = \left\{ \begin{matrix} \frac{Z_t - \min_t(Z,n)}{\max_t(Z,n) - \min_t(Z,n)} & 
\max_t(Z,n) - \min_t(Z,n) > 0 \\ \frac{Z_{t - 1} - \min_{t - 1}(Z,n)}{\max_{t - 1}(Z,n) - \min_{t - 1}(Z,n)} & 
\max_t(Z,n) - \min_t(Z,n) \leq 0 \end{matrix}\right .} \)
\(Fast\% D_t(Z,n,v)\) is computed using a unique averaging procedure.

\(\displaystyle{Fast\% D_t(Z,n,v) = \left\{ \begin{matrix} Fast\% K_t(Z,n) & t = 0 \\ Fast\% D_{t - 1}(Z,n,v) + v 
\cdot (Z_t - Fast\% D_{t - 1}(Z,n,v)) & t > 0 \end{matrix}\right .}\)
We use these functions to compute Fast %K and Fast %D for the MACD. That is, we compute Fast %K and Fast 
%D with \(Z = MACD(X,n_S,n_L)\), as shown below.

\(Fast\% K_t(MACD(X,n_S,n_L),n)\) 
\(Fast\% D_t(MACD(X,n_S,n_L),n,v)\)
Next we compute Fast %K of \(Fast\% D_t(MACD(X,n_S,n_L),n,v)\), as shown below.

\(Fast\% K_t(Fast\% D_t(MACD(X,n_S,n_L),n,v),n)\)
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Finally, we compute the Schaff Trend Cycle, which is denoted as \(STC_t(X,n_S,n_L,n,v)\). This function is the 
Fast %D of \(Fast\% D_t(MACD(X,n_S,n_L),n,v)\), as shown below.

\(STC_t(X,n_S,n_L,n,v) = Fast\% D_t(Fast\% D_t(MACD(X,n_S,n_L),n,v),n,v)\)
Inputs
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• Input Data
• Length
• Short Cycle Length
• Long Cycle Length
• Moving Average Type
• Overbought Level
• Oversold Level
• Multiplier

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Schaff_Trend_Cycle.473.scss 

*Last modified Monday, 27th February, 2023.
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This study calculates and displays the Senkou Span A for the Price Data.

Let \(H\) and \(L\) be random variables denoting the High and Low Prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Let the Tenkan-Sen Length and Kijun-Sen Length Inputs be denoted as \
(n_{TS}\) and \(n_{KS}\), respectively. Then we denote the Senkou Span A at Index \(t\) for the given Inputs as \
(SSA_t(n_{TS},n_{KS})\), and we compute it in terms of Tenkan-Sen and Kijun-Sen for \(t \geq 0\) as follows.

\(\displaystyle{SSA_t(n_{TS},n_{KS}) = \frac{TS_t(H,L,n_{TS}) + KS_t(H,L,n_{KS})}{2}}\)
Note: Senkou Span A by default has a Displacement setting of 26. When changing the various Input settings for 
this study, you may need to change the Displacement setting as needed.
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• Tenkan-Sen Length
• Kijun-Sen Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Senkou_Span_A.193.scss 

*Last modified Monday, 27th February, 2023.
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Calculates and displays the Senkou Span A and Senkou Span B studies.

Note: The Study Subgraphs Senkou Span A and Senkou Span B by default have a Displacement setting of 26. 
When changing the various Input settings for this study, you may need to change the Displacement setting as 
needed.

This study creates a filled region between the two Subgraphs of the study (Senkou Span A and Senkou Span B). 
To ensure that this does not block the appearance of the chart bars, open the Study Settings for the study and 
enable Draw Study Underneath Main Price Graph. 

You may also want to change the Draw Styles for the Subgraphs that are creating the cloud to Transparent Fill 
Top and Transparent Fill Bottom. That will fill the cloud in as a transparency based on the Transparency Level 
for Fill Styles setting. refer to Transparent Fill Top/Bottom. 

Inputs

[Link] - [Top]
• Input Data High: By default this is set to High. This is used in the Tenkan-Sen Highest High and the Kijun-

Sen Highest High calculations.
• Input Data Low: By default this is set to Low. This is used in the Tenkan-Sen Lowest Low and the Kijun-

Sen Lowest Low calculations.
• Senkou Span B Length
• Tenkan-Sen Length
• Kijun-Sen Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Senkou_Span_A_and_B.199.scss 

*Last modified Monday, 27th February, 2023.
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• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays a Senkou Span B for the data specified by the Input Data High and Input Data 
Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Input Data High and Input Data Low 
Inputs, respectively, and let \(X^{(High)}_t\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). Let the 
Senkou Span B Length Input be denoted as \(n\). Then we denote the Senkou Span B at Index \(t\) for the given 
Inputs as \(SSB_t\left(X^{(High)}, X^{(Low)}, n\right)\), and we compute it in terms of the Highest High/Lowest 
Low Over N Bars for \(t \geq 0\) as follows.

\(\displaystyle{SSB_t\left(X^{(High)}, X^{(Low)}, n\right) = \frac{\max_t\left(X^{(High)},n\right) + 
\min_t\left(X^{(Low)},n\right)}{2}}\)
Note: Senkou Span B by default has a Displacement setting of 26. When changing the various Input settings for 
this study, you may need to change the Displacement setting as needed.

Inputs

[Link] - [Top]
• Input Data High
• Senkou Span B Length
• Input Data Low

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Senkou_Span_B.194.scss 

*Last modified Monday, 27th February, 2023.
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Session Indicator
• Description

Description

[Link] - [Top]
The Session Indicator study is for Intraday charts. It draws a colored line along the bottom of the chart indicating 
both the Day and Evening session by colors. 

The Subgraph Primary color setting is used for the chart bars for the Day Session. The Subgraph Secondary color 
setting is used for the chart bars for the Evening session.

This gives you a colored indicator indicating both the Day and Evening sessions at each chart bar. 

For the study to color the two sessions separately, it is necessary to enable the Evening Session Times in the 
Session Times for the chart. Refer to Session Times. 

*Last modified Monday, 27th February, 2023.
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SideWinder
• Description
• Inputs
• Color Settings

Description

[Link] - [Top]
This study calculates and displays the Woodies trading group Sidewinder study. This study can only be used as 
part of the Woodies study collections available on the Additional Files page. For more information, refer to that 
page.
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Inputs
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• LSMA Length
• ESMA Length
• Trending Threshold
• Normal Threshold
• Line Value
• Tick Value: This should normally be 0 unless you want to override the Tick Size setting for the chart.

Color Settings

[Link] - [Top]
SW Top Primary: Color for Normal Up.

SW Top Secondary: Color for Trending Up.

SW Bottom Primary: Color for Normal Down.

SW Bottom Secondary: Color for Trending Down.

Flat Color: Color for Flat Market.

*Last modified Monday, 27th February, 2023.
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Sinewave Indicator
This study calculates and displays a Sinewave Indicator for the data given by the Input Data Input. This study is 
an ACSIL implementation of the Indicator given in Figures 11.2 and 11.3 of the book Cybernetic Analysis for 
Stocks and Futures by John Ehlers.

On This Page

• Support Function: Dominant Cycle Phase.
• Main Study Function: Sinewave Indicator.

Support Function: Dominant Cycle Phase
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Before discussing this study, we first give the mathematical details of one of its support functions, namely 
sc.DominantCyclePhase(). 

Let \(X\) be any random variable, and let \(X_t\) be the value of \(X\) at Index \(t\).

The function sc.DominantCyclePhase computes the following quantities.

We begin by defining the Dominant Cycle Phase Period, denoted as \(T_t^{(DCP)}(X)\), and we compute it as 
follows.

\(T_t^{(DCP)}(X) = \lfloor X_t \rfloor \)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

Next, we define an Angle, denoted as \(\theta_t(X,k)\), and we compute it as follows.

\(\displaystyle{\theta_t(X,k) = \left\{ \begin{matrix} \frac{360^\circ\cdot k}{T_t^{(DCP)}(X)} & T_t^{(DCP)}
(X) \neq 0 \\ 0^\circ & T_t^{(DCP)}(X) = 0 \end{matrix}\right .}\)
The underlying calculation involves a complex-valued quantity that has both real and imaginary parts. We denote 
these parts as \(Re_t(X)\) and \(Im_t(X)\), respectively, and we compute them as follows.

\(\displaystyle{Re_t(X) = \sum_{k = 0}^{T_t^{(DCP)}(X) - 1} \sin(\theta_t(X,k)) \cdot X_{t - k}}\) 
\(\displaystyle{Im_t(X) = \sum_{k = 0}^{T_t^{(DCP)}(X) - 1} \cos(\theta_t(X,k)) \cdot X_{t - k}}\)
Next, we define the Raw Dominant Cycle Phase, denoted as \(\phi_t^{(Raw)}(X)\), and we compute it (in degrees) 
as follows.

\(\displaystyle{\phi_t^{(Raw)}(X) = \left\{ \begin{matrix} \tan^{-1}\left(\frac{Re_t(X)}{Im_t(X)}\right) & |
Im_t(X)| > 0.001 \\ \mathrm{sgn}(Re_t(X))\cdot 90^\circ & |Im_t(X)| \leq 0.001 \space and \space Re_t(X) \neq 0 \
\ 0^\circ & |Im_t(X)| \leq 0.001 \space and \space Re_t(X) = 0 \end{matrix}\right .}\)
In the above calculation, \(\mathrm{sgn}()\) denotes the signum function, which returns the sign of its parameter.

Finally, we denote the Dominant Cycle Phase as \(\phi_t^{(DC)}(X)\), and we compute it as follows.

\(\displaystyle{\phi_t^{(DCP)}(X) = \left\{ \begin{matrix} \phi_t^{(Raw)}(X) + 180^\circ & Im_t(X) < 0^\circ \\ 
\phi_t^{(Raw)}(X) & 0^\circ \leq Im_t(X) \leq 315^\circ \\ \phi_t^{(Raw)}(X) - 360^\circ & Im_t(X) > 315^\circ 
\end{matrix}\right .}\) 
Main Study Function: Sinewave Indicator

[Link] - [Top]
Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CC}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
We then compute the Cyber Cycle, \(CC_t(X,n_{CC})\).

Next, we apply the Dominant Cycle Period to obtain \(T_t^{(DC)}(CC(X,n_{CC}),n_{Med})\).

We then denote the Sinewave Indicator as \(SWI_t(X,n_{CC},n_{Med})\), and we compute it as follows.

\(\displaystyle{SWI_t(X,n_{CC},n_{Med}) = \sin\left(T_t^{(DCP)}(X)\right)}\)
Finally, we denote the Lead Sinewave Oscillator as \(SWI_t^{(Lead)}(X,n_{CC},n_{Med})\), and we compute it 
as follows.

\(\displaystyle{SWI_t^{(Lead)}(X,n_{CC},n_{Med}) = \sin\left(T_t^{(DCP)}(X) + 45^\circ\right)}\)
Both \(SWI_t(X,n_{CC},n_{Med})\) and \(SWI_t^{(Lead)}(X,n_{CC},n_{Med})\) are displayed as Subgraphs.
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Inputs

• Input Data
• Length
• Median Phase Change Length

*Last modified Monday, 03rd October, 2022.
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Smoothed Adaptive Momentum
This study calculates and displays a Smoothed Adaptive Momentum for the data given by the Input Data Input. 
This study is an ACSIL implementation of the Indicator given in Figures 12.1 and 12.2 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length, Median Phase Change Length, and 2-Pole Super Smoother Length Inputs be denoted as \(n_{CC}\), \
(n_{Med}\), and \(n_{SSF}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{Med})\). This is where the adaptive nature of the study comes from. The period is not static, 
but rather it changes with changing market conditions.

Fourth, we define a Value, denoted as \(Val_t(X, n_{CC}, n_{Med})\), and we compute it as follows.

\(\displaystyle{Val_t(X, n_{CC}, n_{Med}) = X_t - X_{\lfloor T^{(DC)}(CC(X,n_{CC}),n_{Med}) - 1 \rfloor}}
\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

Finally, we denote the Smoothed Adaptive Momentum as \(SAM_t(X,n_{CC},n_{Med})\), and we compute it 
using a 3-Pole Super Smoother Filter as follows.

\(SAM_t(X,n_{CC},n_{Med}) = SSF^{(3)}_t(Val_t(X, n_{CC}, n_{Med}), n_{SSF})\)
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The study also displays a Center Line at zero.

Inputs

• Input Data
• Length
• Median Phase Change Length
• 3-Pole Super Smoother Filter Length

*Last modified Monday, 03rd October, 2022.
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Spread - 3 Chart
This study calculates spreads of corresponding variables of three charts. Refer to the Multiple Chart Studies 
description for instructions to use this study.

Let \(X_t^{(1)}\), \(X_t^{(2)}\), and \(X_t^{(3)}\) denote the value of any chart variable (listed below) at Index \
(t\) of Chart 1, Chart 2, and Chart 3, respectively. Chart 1 (aka the Source Chart) is always the chart to which the 
Sum (Bar) study is applied, and Charts 2 and 3 (aka the Destination Charts) are the charts specified by the Chart 2 
Number and Chart 3 Number Inputs, respectively. \(X_t^{(1)}\), \(X_t^{(2)}\), and \(X_t^{(3)}\) can represent 
any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

Let \(v_1\), \(v_2\), and \(v_3\) denote the Inputs Chart 1 Multiplier, Chart 2 Multiplier, and Chart 3 
Multiplier respectively. Then the Spread - 3 Chart study calculates the following spreads. 

\(\displaystyle{v_1 \cdot X_t^{(1)} + v_2 \cdot X_t^{(2)} - v_3 \cdot X_t^{(3)}}\) 

The spreads are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
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Settings window for the study.

When corresponding bars in the three charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

Inputs

• Chart 2 Number: Determines which chart is to be used in the second terms of the calculated spreads.
• Chart 3 Number: Determines which chart is to be used in the third terms of the calculated spreads.
• Chart 1 Multiplier
• Chart 2 Multiplier
• Chart 3 Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Spread_-_3_Chart.53.scss 

*Last modified Monday, 03rd October, 2022.
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Spread - 4 Chart
This study calculates spreads of corresponding variables of four charts. Refer to the Multiple Chart Studies 
description for instructions to use this study.

Let \(X_t^{(1)}\), \(X_t^{(2)}\), \(X_t^{(3)}\), and \(X_t^{(4)}\) denote the value of any chart variable (listed 
below) at Index \(t\) of Chart 1, Chart 2, Chart 3, and Chart 4, respectively. Chart 1 (aka the Source Chart) is 
always the chart to which the Sum (Bar) study is applied, and Charts 2, 3, and 4 (aka the Destination Charts) are 
the charts specified by the Chart 2 Number, Chart 3 Number, and Chart 4 Number Inputs, respectively. \
(X_t^{(1)}\), \(X_t^{(2)}\), \(X_t^{(3)}\), and \(X_t^{(4}\) can represent any of the following variables.

• Open
• High
• Low
• Last
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• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

Let \(v_1\), \(v_2\), \(v_3\), and \(v_4\) denote the Inputs Chart 1 Multiplier, Chart 2 Multiplier, Chart 3 
Multiplier, and Chart 4 Multiplier respectively. Then the Spread - 4 Chart study calculates the following 
spreads. 

\(\displaystyle{\left(v_1 \cdot X_t^{(1)} - v_2 \cdot X_t^{(2)}\right) - \left(v_3 \cdot X_t^{(3)} - v_4 \cdot 
X_t^{(4)}\right)}\) 

The spreads are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

When corresponding bars in the three charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

Inputs

• Chart 2 Number: Determines which chart is to be used in the second terms of the calculated spreads.
• Chart 3 Number: Determines which chart is to be used in the third terms of the calculated spreads.
• Chart 4 Number: Determines which chart is to be used in the fourth terms of the calculated spreads.
• Chart 1 Multiplier
• Chart 2 Multiplier
• Chart 3 Multiplier
• Chart 4 Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Spread_-_4_Chart.299.scss 

*Last modified Monday, 03rd October, 2022.
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Spread - Butterfly
This study calculates butterfly spreads of corresponding variables of three charts. Refer to the Multiple Chart 
Studies description for instructions to use this study.

Let \(X_t^{(1)}\), \(X_t^{(2)}\), and \(X_t^{(3)}\) denote the value of any chart variable (listed below) at Index \
(t\) of Chart 1, Chart 2, and Chart 3, respectively. Chart 1 (aka the Source Chart) is always the chart to which the 
Sum (Bar) study is applied, and Charts 2 and 3 (aka the Destination Charts) are the charts specified by the Chart 2 
Number and Chart 3 Number Inputs, respectively. \(X_t^{(1)}\), \(X_t^{(2)}\), and \(X_t^{(3)}\) can represent 
any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

Let \(v_1\), \(v_2\), and \(v_3\) denote the Inputs Chart 1 Multiplier, Chart 2 Multiplier, and Chart 3 
Multiplier respectively. Then the Spread - Butterfly study calculates the following spreads. 

\(\displaystyle{v_1 \cdot X_t^{(1)} - v_2 \cdot X_t^{(2)} + v_3 \cdot X_t^{(3)}}\) 

The spreads are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

When corresponding bars in the three charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

If the Use Latest Source Data For Last Bar Input is set to Yes, and a replay is not running and at the last bar in 
the Destination Chart, then the study uses the data from the very latest bar in the Source Chart. If this Input is set to 
No, then this is not done.

Inputs

• Use Latest Source Data For Last Bar: Determines whether the data from the last bar in the Source Chart 
is to be used.

• Chart 2 Number: Determines which chart is to be used in the second terms of the calculated spreads.
• Chart 3 Number: Determines which chart is to be used in the third terms of the calculated spreads.
• Chart 1 Multiplier
• Chart 2 Multiplier
• Chart 3 Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Spread_-_Butterfly.259.scss 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexeb8c.html?page=doc/TechnicalStudiesReference.php#MultipleChartStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexeb8c.html?page=doc/TechnicalStudiesReference.php#MultipleChartStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/indexb9b8.html?page=doc/ACSIL_Members_Functions.html#scGetNearestMatchForDateTimeIndex
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Spread_-_Butterfly.259.scss


*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/8/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1f/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php


◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Spreadsheet 
Formula

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Spreadsheet Formula
The Spreadsheet Formula study allows entering a formula similar to what would be used in Sierra_Chart 
Spreadsheets, and calculates the result. This result is then displayed on the chart in the selected Chart Region.

The Formula Input uses the same format as Alert Formulas, including Functions, Identifiers, and references to 
other Studies. Refer to Alert Condition Formula Format for complete details.

Inputs

• Formula: This contains the actual formula to be graphed. The formula does not need to be preceded with 
an =, although the presence of the = is acceptable. 

This Input does support the use of a range of data values. Refer to Referencing A Range of Data for further 
information. 

• Number of Bars to Calculate: This defines the number of bars for which the study will perform the 
calculation of the given Formula. Entering a 0 means that no calculation will be performed.

Changing Data Display Style

By default, the data result from the Spreadsheet Formula is displayed as a line. The line style, color, width and 
other display settings are controlled in the Subgraphs tab on the Study Settings window.

For more information, refer to the Subgraphs Tab section of the Chart Studies documentation.

*Last modified Monday, 03rd October, 2022.
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Square of 9
This study calculates and displays Gann's Square of 9 indicator.

If you find that your price graph is getting compressed by the Square of 9 lines, then set the Scale Range Type in 
the Scale settings for this study to Same As Region.

Let the Inputs Number of Days to Calculate, Anchor Value, Degrees, Level, and Price Multiplier be denotes as 
\(D\), \(a\), \(\theta\), \(l\), and \(v\), respectively. These Inputs are subject to the following restrictions.

• If the Price Multiplier is set to \(0\), then it is automatically reset to \(1\).
• Suppose there are \(N\) bars in the chart. If the Anchor Value is set to \(0\), then it is automatically reset to 

\(v \cdot C_{N - 1}\), which is the Price Multiplier times the Close Price at Index \(t = N - 1\).
The Square of 9 study calculates four Subgraphs. We denote their values at Index \(t\) as \(A_t(a,v)\), \(L1^{(+)}
_t(a,\theta,l,v)\), \(L1^{(-)}_t(a,\theta,l,v)\), and \(L1_t(a,\theta,v)\). These Subgraphs are displayed as horizontal 
line segments over the last \(D\) days of the chart, with levels determined by the values of the Subgraphs at the 
most recent Index \(t\).

If the Auto Adjust Input is set to No, then these Subgraphs are calculated as follows.

\(\displaystyle{A_t(a,v) = \frac{a}{v}}\) 
\(\displaystyle{L1^{(+)}_t(a,\theta,l,v) = \frac{\left(\sqrt{a} + \theta\cdot\left\lfloor l + 0.5 \right\rfloor/180^{\circ}
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\right)^2}{v}}\) 
\(\displaystyle{L1_t(a,\theta,v) = 0}\) 
\(\displaystyle{L1^{(-)}_t(a,\theta,l,v) = \frac{\left(\sqrt{a} - \theta\cdot\left\lfloor l + 0.5 \right\rfloor/180^{\circ}
\right)^2}{v}}\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

If the Auto Adjust Input is set to Yes, then these Subgraphs are calculated using a more complicated set of rules, 
which we describe below.

We begin by defining six functions that are used in intermediate calculations.

• Base Upper: \(BU_t(a,\theta)\)
• Base Lower: \(BL_t(a,\theta)\)
• Upper: \(U_t(a, \theta, l)\)
• Mid: \(M_t(a, \theta, l, v)\)
• Lower: \(L_t(a, \theta, l)\)
• Offset: \(k_t(\theta)\)

These functions are initialized as follows at \(t = 0\).

\(\displaystyle{BU_t(a,\theta) = \left(\sqrt{a} + \frac{\theta}{180^{\circ}}\right)^2}\) 
\(\displaystyle{BL_t(a,\theta) = \left(\sqrt{a} - \frac{\theta}{180^{\circ}}\right)^2}\) 
\(\displaystyle{U_t(a, \theta, l) = \left(\sqrt{a} + \left\lfloor l + 0.5 \right\rfloor\cdot\frac{\theta}{180^{\circ}}
\right)^2}\) 
\(\displaystyle{M_t(a, \theta, l, v) = a}\) 
\(\displaystyle{L_t(a, \theta, l) = \left(\sqrt{a} - \left\lfloor l + 0.5 \right\rfloor\cdot\frac{\theta}{180^{\circ}}
\right)^2}\)
For \(t > 0\), we begin by setting the values of the six functions as follows.

\(BU_t(a,\theta) = BU_{t - 1}(a,\theta)\) 
\(BL_t(a,\theta) = BL_{t - 1}(a,\theta)\) 
\(U_t(a, \theta, l) = v \cdot L1^{(+)}_t(a, \theta, l, v)\) 
\(M_t(a, \theta, l, v) = v \cdot L1_{t - 1}(a,\theta,v)\) 
\(L_t(a, \theta, l) = v \cdot L1^{(-)}_t(a, \theta, l, v)\) 
\(k_t(\theta) = k_{t - 1}(\theta)\)
Once these values are set, the Auto Adjustments are made via a sequence of two while loops, described below.

while\((vC_t > BU_t(a,\theta))\):

• \(k_t(\theta) = k_t(\theta) + \theta\)
• \(BU_t(a,\theta) = \left(\sqrt{a} + (k_t(\theta) + \theta)/180^{\circ}\right)^2\)
• \(BL_t(a,\theta) = \left(\sqrt{a} + (k_t(\theta) - \theta)/180^{\circ}\right)^2\)
• \(U_t(a, \theta, l) = \left(\sqrt{a} + (k_t(\theta) + \lfloor l + 0.5 \rfloor\cdot\theta)/180^{\circ}\right)^2\)
• \(M_t(a, \theta, l, v) = \left(\sqrt{a} + k_t(\theta)/180^{\circ}\right)^2\)
• \(L_t(a, \theta, l) = \left(\sqrt{a} + (k_t(\theta) - \lfloor l + 0.5 \rfloor\cdot\theta)/180^{\circ}\right)^2\)

while\((vC_t < BL_t(a,\theta))\):

• \(k_t(\theta) = k_t(\theta) - \theta\)
• \(BU_t(a,\theta) = \left(\sqrt{a} + (k_t(\theta) + \theta)/180^{\circ}\right)^2\)
• \(BL_t(a,\theta) = \left(\sqrt{a} + (k_t(\theta) - \theta)/180^{\circ}\right)^2\)
• \(U_t(a, \theta, l) = \left(\sqrt{a} + (k_t(\theta) + \lfloor l + 0.5 \rfloor\cdot\theta)/180^{\circ}\right)^2\)
• \(M_t(a, \theta, l, v) = \left(\sqrt{a} + k_t(\theta)/180^{\circ}\right)^2\)
• \(L_t(a, \theta, l) = \left(\sqrt{a} + (k_t(\theta) - \lfloor l + 0.5 \rfloor\cdot\theta)/180^{\circ}\right)^2\)

Upon completion of these two while loops, the four Subgraphs are computed as follows.

\(\displaystyle{A_t(a,v) = \frac{a}{v}}\) 
\(\displaystyle{L1^{(+)}_t(a,\theta,l,v) = \frac{U_t(a, \theta, l)}{v}}\) 
\(\displaystyle{L1_t(a,\theta,v) = \frac{M_t(a, \theta, l, v)}{v}}\) 
\(\displaystyle{L1^{(-)}_t(a,\theta,l,v) = \frac{L_t(a, \theta, l)}{v}}\)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#FloorFunction


Inputs

• Number of Days to Calculate: This sets the number of days over which the horizontal lines from the study 
Subgraphs are to be drawn.

• Anchor Value: The user designated starting level for the calculations. This is usually a significant high or 
low in the chart.

• Degrees: The degrees that you wish to use for the calculations.
• Level: The degrees level for the lines. For example, if Degrees is set to 22.5 and the Level is set to 1, then 

lines are drawn at positive and negative 45 degrees from the Anchor Value. If Degrees is set to 22.5 and 
the Level is set to 2, then the lines are drawn at positive and negative 90 degrees from the Anchor Value. 
And so on.

• Auto Adjust: This determines the calculation scheme for the study Subgraphs.
• Price Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Square_Of_9.111.scss 

*Last modified Monday, 03rd October, 2022.
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Standard Deviation
Sorry, your browser does not support embedded videos.
This study calculates and displays a moving Standard Deviation of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). Then we denote the Variance at Index \(t\) for the given Inputs as \
(Var_t(X,n)\), and we compute it for \(t \geq n\) as follows.

\(\displaystyle{Var_t(X,n) = \frac{1}{n}\sum_{i = t - n + 1}^tX_i^2 - \left(\frac{1}{n}\sum_{i = t - n + 1}
^tX_i\right)^2}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

The Standard Deviation at Index \(t\) for the given Inputs is denoted as \(\sigma(X,n)\), and we compute it in 
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terms of the Variance as follows.

\(\sigma_t(X,n) = \sqrt{Var_t(X,n)}\)
In the above formula, the symbol \(\sigma\) is the lowercase Greek letter sigma.

Inputs

• Input Data
• Length

*Last modified Monday, 03rd October, 2022.
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Standard Deviation Bands
This study calculates and displays Moving Averages and Standard Deviation Bands of the data specified by the 
Top Band Input Data and Bottom Band Input Data Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Top Band Input Data and Bottom Band 
Input Data, respectively, and let \(X^{(High)}_t\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). 
Let the Inputs Length and Multplication Factor be denoted as \(n\) and \(v\), respectively. Then we denote the 
Top Band and the Bottom Band at Index \(t\) for the given Inputs as \(TB^{(\sigma)}_t\left(X^{(High)},n,v\right)\) 
and \(BB^{(\sigma)}_t\left(X^{(Low)},n,v\right)\), respectively, and we compute them in terms of Simple Moving 
Averages and Standard Deviations for \(t \geq n - 1\) as follows.

\(TB^{(\sigma)}_t\left(X^{(High)},n,v\right) = SMA_t\left(X^{(High)},n\right) + 
v\cdot\sigma_t\left(X^{(High)},n\right)\) 

\(BB^{(\sigma)}_t\left(X^{(Low)},n,v\right) = SMA_t\left(X^{(Low)},n\right) - 
v\cdot\sigma_t\left(X^{(Low)},n\right)\)
The Simple Moving Averages \(SMA_t\left(X^{(High)},n\right)\) and \(SMA_t\left(X^{(Low)},n\right)\) are also 
computed and displayed for \(t \geq n - 1\).

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
calculations could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages. The types of all Moving Averages in the above calculations are determined by this one Input.
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Inputs

• Top Band Input Data
• Bottom Band Input Data
• Length
• Multiplication Factor
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Standard_Deviation_Bands.6.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Standard_Deviation_Bands.6.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index648b.html?page=doc/BrokerServices.html


• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Standard Error 
Bands

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Standard Error Bands
This study calculates and displays Standard Error bands for the data specified by the Input Data Input. This study 
is similar in appearance to Bollinger Bands, however they are calculated and interpreted differently. Where 
Bollinger Bands are plotted at a multiple of Standard Deviation levels above and below a Simple Moving Average, 
Standard Error Bands are plotted at a multiple of Standard Error levels above and below a Linear Regression 
Moving Average.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputes Length and Standard Deviations be denoted as \(n\) and \(v\), respectively. The Standard 
Error for the given Inputs at Index \(t\) is denoted as \(SE_t(X,n)\), and we calculate it for \(t \geq n - 1\) as follows.

\(\displaystyle{SE_t(X,n) = \sqrt{\frac{\sum_{k = 0}^{n - 1}\left(X_{k + t - n + 1} - SMA_t(X,n)\right)^2 - 
\left(\sum_{k = 0}^{n - 1}\left(k - \frac{n - 1}{2}\right)\left(X_{k + t - n + 1} - SMA_t(X,n)\right)\right)^2}{(n - 
2)\sum_{k = 0}^{n - 1}\left(k - \frac{n - 1}{2}\right)^2}}}\)
There are three Standard Error Bands. The middle band is just the Linear Regression Indicator \(LRMA_t(X,n)\). 
The Top and Bottom Bands for the given Inputs at Index \(t\) are denoted as \(TB^{(SE)}_t(X,n)\) and \
(BB^{(SE)}_t(X,n)\), respectively, and we compute them for \(t \geq n - 1\) as follows.
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\(TB^{(SE)}_t(X,n) = LRMA_t(X,n) + v\cdot SE_t(X,n)\) 
\(BB^{(SE)}_t(X,n) = LRMA_t(X,n) - v\cdot SE_t(X,n)\)
Inputs

• Input Data
• Length
• Standard Deviations

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Standard_Error_Bands.103.scss 

*Last modified Monday, 03rd October, 2022.
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Starc Bands
This study calculates and displays Starc Bands for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let the Starc Mov Avg Length, True Range Avg 
Length, Top Band Multiplier, and Bottom Band Multiplier Inputs be denoted as \(n_S\), \(n_{TB}\), \(v_T\), 
and \(v_B\), respectively. Then we denote the Starc Bands at Index \(t\) for the given Inputs as \(TB^{(Starc)}
_t(X,n_S,n_{TR},v_T)\) (Top Band) and \(BB^{(Starc)}_t(X,n_S,n_{TR},v_B)\) (Bottom Band), and we compute 
them for \(t \geq \max\{n_S,n_{TR}\}\) in terms of a Simple Moving Average and an Average True Range as 
follows.

Top Band: \(TB^{(Starc)}_t(X,n_S,n_{TR},v_T) = SMA_t(X,n_S) + v_T \cdot ATR_t(n_{TR})\)

Bottom Band: \(BB^{(Starc)}_t(X,n_S,n_{TR},v_B) = SMA_t(X,n_S) - v_B \cdot ATR_t(n_{TR})\)

The band in the middle is the graph of \(SMA_t(X,n_S)\).

Note: Depending on the setting of the Input Starc Mov Avg Type (Center Line), the Simple Moving Average in 
each of the above formulas could be replaced with an Exponential Moving Average, a Linear Regression Moving 
Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index346c.html?page=doc/StudiesReference.php&ID=257
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index1a8c.html?page=doc/StudiesReference.php&ID=2&Name=Moving_Average_-_Simple
https://www.sierrachart.com/index.php?page=doc/StudiesReference.php&ID=19&Name=Average_True_Range
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index0b0a.html?page=doc/StudiesReference.php&ID=27&Name=Moving_Average_-_Exponential
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexa3d0.html?page=doc/StudiesReference.php&ID=30&Name=Moving_Average_-_Linear_Regression
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexa3d0.html?page=doc/StudiesReference.php&ID=30&Name=Moving_Average_-_Linear_Regression
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexe77c.html?page=doc/StudiesReference.php&ID=28&Name=Moving_Average_-_Weighted
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index62b2.html?page=doc/StudiesReference.php&ID=211&Name=Moving_Average_-_Welles_Wilders
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexdb8f-2.html?page=doc/StudiesReference.php&ID=353&Name=Moving_Average_-_Simple_Skip_Zeros


Smoothed Moving Average.

Note: The ATR Mov Avg Type Input determines the Moving Average Type of the Average True Range.

Inputs

• Input Data
• Starc Mov Avg Length
• True Range Avg Length
• Top Band Multiplier
• Bottom Band Multiplier
• Starc Mov Avg Type (Center Line)
• ATR Mov Avg Type

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart
Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexb781.html?page=doc/StudiesReference.php&ID=173&Name=Moving_Average_-_Smoothed
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexc97d.html?page=doc/SoftwareDownload.php


◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Stochastic - Fast

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Stochastic - Fast
This study is identical to the study KD - Fast

Inputs

• %K Length
• %D Length
• Line1 Value
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• Moving Average Type
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Stochastic - Percentile
This study calculates and displays the percentile rank of the data specified by the Input Data Input. The ranking is 
done over a moving window whose size is specified by the Length Input. This study also calculates and displays a 
moving average of the percentile rank. This indicator was developed by Peter Worden, and is sometimes referred 
to as a Worden Stochastic.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\).

At Index \(t\), the \(n\) values \(X_{t - n + 1},...,X_t\) of the Input Data are arranged in ascending order and 
ranked from lowest to highest, starting with a Rank of \(0\) and going up to a Rank of \(n - 1\). The Rank of the 
most recent value of \(X\) at Index \(t\) for the given Length is denoted as \(R_t(X,n)\).

We denote the value of the Stochastic - Percentile at Index \(t\) for the given Inputs as \(SP_t(X,n)\), and we 
compute it for \(t \geq n - 1\) as follows.

\(SP_t(X,n) = 100\cdot\displaystyle{\frac{R_t(X,n)}{n - 1}}\) \(\displaystyle{SP_t(X,n) = \left\{\begin{matrix} 0 
& t = 0 \\ 100\cdot\frac{R_t(X,t)}{t} & 0 < t < n - 1 \end{matrix}\right .}\)
Let the Moving Average Length Input be denoted as \(n_{MA}\). Then we denote the Moving Average of 
Stochastic - Percentile at Index \(t\) for the given Inputs as \(\overline{SP}_t(X,n,n_{MA})\), and we compute it 
in terms of a Simple Moving Average for \(t \geq n - 1\) as follows.

\(\overline{SP}_t(X,n,n_{MA}) = SMA_t(SP(X,n),n_{MA})\)
In addition to the graphs of \(SP_t(X,n)\) and \(\overline{SP}_t(X,n,n_{MA})\), this study also displays two 
horizontal lines whose levels are determined by the Inputs Line 1 Value and Line 2 Value.

Inputs

• Input Data
• Length
• Moving Average Length
• Line 1 Value
• Line 2 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Stochastic_-_Percentile.391.scss 
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Stochastic Center of Gravity Oscillator
This study calculates and displays a Stochastic Center of Gravity Oscillator and Trigger Line for the data given by 
the Input Data Input. This study is an ACSIL implementation of the Indicator given in Figures 8.6 and 8.7 of the 
book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Ratio of the Center of Gravity Oscillator, \(StochRat_t(CG(X,n),n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(CG(X,n),n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(CG(X,n),n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}
(CG(X,n),n)}\)
We then compute the Stochastic Center of Gravity Oscillator, denoted as \(CG^{(Stoch)}_t(X,n)\), as follows.

\(CG^{(Stoch)}_t(X,n) = 2\left(StochRat_t^{(S)}(CG(X,n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SCG)}_t(X,n) = 0.96\left(CG^{(Stoch)}_{t - 1}(X,n) + 0.02\right)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Stochastic_Center_Of_Gravity_Oscillator.491.scss 
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Stochastic Crossover System
The Stochastic Crossover System is a study which displays Up and Down Arrows representing Buy and Sell 
signals, on the chart based upon the crossover of the Stochastic Slow %K and Slow %D lines. To see how these 
lines are defined, refer to the study KD - Slow. The conditions that determine which signal, if any, is displayed are 
stated below.

Let the High Price and Low Price at Index \(t\) be denoted as \(H_t\) and \(L_t\), respectively. Let the Inputs 
Arrow Offset Percentage be denoted as \(k\). Horizontal lines are drawn at levels determined by the Inputs Line 1 
Value and Line 2 Value.

For \( t > n_{FastK} + n_{FastD} + n_{SlowD}\) and if the Input Use Buy/Sell Lines = Yes:

An Up Arrow is displayed at Index \(t\) if the Slow %K line crosses the Slow %D line from below at \(t\) and if the 
Slow %K line is below Line 2. The vertical coordinate of the tip of the arrow is given by \(L_t - \frac{k}
{100}\cdot\left(H_t - L_t\right)\).
An Down Arrow is displayed at Index \(t\) if the Slow %K line crosses the Slow %D line from above at \(t\) and if 
the Slow %K line is above Line 1. The vertical coordinate of the tip of the arrow is given by \(H_t + \frac{k}
{100}\cdot\left(H_t - L_t\right)\).
For \( t > n_{FastK} + n_{FastD} + n_{SlowD}\) and if the Input Use Buy/Sell Lines = No:

An Up Arrow is displayed at Index \(t\) if the Slow %K line crosses the Slow %D line from below at \(t\). The 
vertical coordinate of the tip of the arrow is given by \(L_t - \frac{k}{100}\cdot\left(H_t - L_t\right)\).
An Down Arrow is displayed at Index \(t\) if the Slow %K line crosses the Slow %D line from above at \(t\). The 
vertical coordinate of the tip of the arrow is given by \(H_t + \frac{k}{100}\cdot\left(H_t - L_t\right)\).
Inputs

• Fast %K Length
• Fast %D (Slow %K) Length
• Slow %D Length
• Line 1 Value
• Line 2 Value
• Use Buy/Sell Lines: When this is set to Yes, then Line 1 and Line 2 are used in the determination of the 

Buy and Sell signals. This is explained in more detail above.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Stochastic_Crossover_System.204.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index4338.html?page=doc/StudiesReference.php&ID=332&Name=KD_-_Slow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Stochastic_Crossover_System.204.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2a8e.html?page=doc/PurchaseInformation.php


 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Stochastic Cyber 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexd791.html?page=doc/StudiesReference.php&ID=488


Cycle

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Stochastic Cyber Cycle
This study calculates and displays a Stochastic Cyber Cycle and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 8.4 and 8.5 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Ratio of the Cyber Cycle, \(StochRat_t(CC(X,n),n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(CC(X,n),n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(CC(X,n),n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}
(CC(X,n),n)}\)
We then compute the Stochastic Cyber Cycle, denoted as \(CC^{(Stoch)}_t(X,n)\), as follows.

\(CC^{(Stoch)}_t(X,n) = 2\left(StochRat_t^{(S)}(CC(X,n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SCC)}_t(X,n) = 0.96\left(CC^{(Stoch)}_{t - 1}(X,n) + 0.02\right)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Stochastic_Cyber_Cycle.488.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexd791.html?page=doc/StudiesReference.php&ID=488
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#StochasticRatio
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index87fa.html?page=doc/StudiesReference.php&ID=487&Name=Cyber_Cycle
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Stochastic_Cyber_Cycle.488.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/10/index2a8e.html?page=doc/PurchaseInformation.php


 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Stochastic Function

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexf8d9.html?page=doc/StudiesReference.php&ID=517


Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Stochastic Function
This study calculates and displays a Stochastic Function and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Stochastic functions described Chapter 8 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

Note: This study is not meant to be applied to Price Data. It is meant to be applied to an oscillator.

To apply the Stochastic Function, take the following steps.

• Add the desired oscillator study to a chart.
• Add the Stochastic Function study to a chart.
• Select the Stochastic Function study in the Studies to Graph section of the Chart Studies window and 

click Settings.
• In the Study Settings window for the Stochastic Function, go to Based On and select the oscillator.
• For the Input Value of the Input Data, select the Subgraph corresponding to the oscillator.
• In the Study Settings window, click OK.
• In the Chart Studies window, click OK.

We begin by computing the Stochastic Ratio of the Input Data, \(StochRat_t(X,n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(X,n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(X,n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}(X,n)}\)
We then compute the Stochastic Function for the oscillator, denoted as \(X^{(Stoch)}_t(n)\), as follows.

\(X^{(Stoch)}_t(n) = 2\left(StochRat_t^{(S)}(X(n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SX)}_t(X,n) = 0.96\left(X^{(Stoch)}_{t - 1}(n) + 0.02\right)\)
Inputs

• Input Data
• Length

*Last modified Monday, 03rd October, 2022.
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Stochastic Momentum Indicator
This study calculates and displays both the Stochastic Momentum Indicator and its Exponential Moving Average.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Closing Prices, respectively, and let 
their respective values at Index \(t\) be \(H_t\), \(L_t\), and \(C_t\). Let the Inputs %D Length, %K Length, and 
EMA Length be denoted as \(n_D\), \(n_K\), and \(n_{EMA}\), respectively. We denote the Highest High and the 
Lowest Low over a sliding window of Length \(n_K\) terminating at Index \(t\) as \(\max_t(H,n_K)\) and \
(\min_t(L,n_K)\), respectively.

We use these quantities to compute the Range and the Relative Range, each of which depends on \(n_K\). The 
respective values of these quantities at Index \(t\) are denoted as \(\textrm{Range}_t(H,L,n_K)\) and \
(\textrm{Range}^{(Rel)}_t(H,L,C,n_K)\), and we compute these for \(t \geq \max\{n_K,n_D\}\) as follows.

\(\textrm{Range}_t(H,L,n_K) = \max_t(H,n_K) - \min_t(L,n_K)\) 

\(\textrm{Range}^{(Rel)}_t(H,L,C,n_K) = C_t - \displaystyle{\frac{\max_t(H,n_K) + \min_t(L,n_K)}{2}}\)
We denote the value of the Stochastic Momentum Indicator for the given Inputs at Index \(t\) as \
(SMI_t(n_K,n_D)\), and we compute it for \(t \geq \max\{n_K,n_D\}\) in terms of Exponential Moving Averages 
as follows.

\(SMI_t(n_K,n_D) = 200\cdot\displaystyle{\frac{EMA_t\left(EMA\left(\textrm{Range}^{(Rel)}
(H,L,C,n_K),n_D\right),n_D\right)}{EMA_t(EMA(\textrm{Range}(H,L,n_K),n_D),n_D)}}\)
We denote the Average of the Stochastic Momentum Indicator for the given Inputs at Index \(t\) as \
(\overline{SMI}_t(n_K,n_D,n_{EMA})\), and we compute it for \(t \geq \max\{n_K,n_D\}\) as follows.

\(\overline{SMI}_t(n_K,n_D,n_{EMA}) = EMA_t(SMI(n_K,n_D),n_{EMA})\)
In the formulas for both the Stochastic Momentum Indicator and its Average, any Statistical Functions that are 
written without a subscript are understood to be Random Variables for the Statistical Functions in which they are 
contained.

In addition to the Subgraphs of \(SMI_t(n_K,n_D)\) and \(\overline{SMI}_t(n_K,n_D,n_{EMA})\), this study also 
displays horizontal lines whose levels are determined by the Inputs Overbought Value and Oversold Value.

Inputs

• Overbought Value
• Oversold Value
• %D Length
• %K Length
• EMA Length

*Last modified Monday, 03rd October, 2022.
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Stochastic RSI
This staudy calculates and displays the Stochastic RSI for Close (Last) Price data. The RSI is used in the 
calculation.

Let \(C\) be a random variable denoting the Close Price, and let \(C_t\) be the value of the Close Price at Index \
(t\). Then the RSI of \(C\) with RSI Length \(n_{RSI}\) at Index \(t\) is denoted as \(RSI_t(C,n_{RSI})\), and it is 
calculated in terms of a Simple Moving Average for \(t \geq n_{RSI} - 1\).

Note: Depending on the setting of the Input Average Type, the Simple Moving Averages in the calculations of \
(RS_t\left(X,n_{RSI}\right)\) and \(\overline{RSI}_t(RSI(X,n_{RSI}),n)\) could be replaced with Exponential 
Moving Averages, Linear Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, 
Simple Moving Averages - Skip Zeros, or Smoothed Moving Averages. The types of all three Moving Averages in 
the calculation are determined by this one Input.

Let the RSI HighestLowest Length Input be denoted as \(n_{HL}\). We denote the Stochastic RSI for the given 
Inputs at Index \(t\) as \(RSI^{(Stoch)}_t\left(n_{RSI},n_{HL}\right)\), and we compute it for \(t \geq n_{RSI} + 
n_{HL} - 1\) in terms of the Moving Maximum and the Moving Minimum of \(RSI_t(C,n_{RSI})\) over the last \
(n_{HL}\) bars as follows.

\(\displaystyle{RSI^{(Stoch)}_t\left(n_{RSI},n_{HL}\right) = \left\{ \begin{matrix} \frac{RSI_t(C,n_{RSI}) - 
\mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL})\}}{\mathrm{max}_t\{RSI_t(C,n_{RSI}),n_{HL})\} - 
\mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL})\}} & \mathrm{max}_t\{RSI_t(C,n_{RSI}),n_{HL})\} - 
\mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL}) \neq 0 \\ RSI^{(Stoch)}_{t - 1}\left(n_{RSI},n_{HL}\right) & 
\mathrm{max}_t\{RSI_t(C,n_{RSI}),n_{HL})\} - \mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL}) = 0 
\end{matrix}\right .}\)
Inputs

• RSI Length
• RSI Average Type
• RSI HighestLowest Length

*Last modified Monday, 03rd October, 2022.
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Stochastic Relative Vigor Index 3
This study calculates and displays a Stochastic Relative Vigor Index (RVI) and Trigger Line for the Price Data. 
The RVI used in this study is Relative Vigor Index 3. This study is an ACSIL implementation of the Indicator 
given in Figures 8.8 and 8.9 of the book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Ratio of the RVI, \(StochRat_t(RVI(n),n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(RVI(n),n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(RVI(n),n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}(RVI(n),n)}
\)
We then compute the Stochastic Relative Vigor Index 3, denoted as \(RVI^{(Stoch)}_t(n)\), as follows.

\(RVI^{(Stoch)}_t(n) = 2\left(StochRat_t^{(S)}(RVI(n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SRVI)}_t(X,n) = 0.96\left(RVI^{(Stoch)}_{t - 1}(n) + 0.02\right)\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Stochastic_Relative_Vigor_Index_3.494.scss

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index1e68.html?page=doc/StudiesReference.php&ID=494
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index1e68.html?page=doc/StudiesReference.php&ID=494
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index86ca.html?page=doc/StudiesReference.php&ID=493&Name=Relative_Vigor_Index_3
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#StochasticRatio
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Stochastic_Relative_Vigor_Index_3.494.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2a8e.html?page=doc/PurchaseInformation.php


 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Study Angle

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index6030.html?page=doc/StudiesReference.php&ID=231


Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Study Angle
• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays the angle of a line (Subgraph) from another study on the chart. The angle is 
calculated based on the change in points of the Input Data over the specified Length.

To use this study, set the Based On setting in the Study Settings window for the Study Angle study to the study 
that you want to calculate the angle from. After this, set the Input Data Input to the specific study Subgraph name 
that you want to calculate the angle for.

Let \(X\) be a random variable denoting the Input Data, let \(n\) denote the Length Input, and let \(v\) denote the 
Value per Point Input. Then we denote the Study Angle at Index \(t\) for the given Inputs as \(\theta_t(X,n,v)\), 
and we calculate it for \(t \geq n\) as follows.

\(\theta_t(X,n,v) = \tan^{-1}\left(\frac{X_t - X_{t - n}}{nv}\right)\cdot\frac{180^o}{\pi}\)
The Study Angle is given in degrees, and the range of the output is between \(-90^o\) and \(90^o\). If the Study 
Angle is positive, then the slope of the line (Subgraph) is positive, and if the Study Angle is negative, then the 
slope is negative.

Inputs

[Link] - [Top]
• Input Data
• Length. The Length Input specifies the number of bars back to reference. Therefore, with a Length of 1 the 

angle will be calculated from the current bar being processed, and the bar before. A Length of 2 would 
mean that the angle will be calculated from the current bar being processed and 2 bars before.

• Value Per Point: For more information about the Value Per Point Input, see the explanation in the 
Drawing a Line with a Specific Angle or Slope section on the Tools page.

• Skip Calculation at Start of Trading Day: When this Input is set to Yes , then at the start of the trading 
day according to the Session Times in the chart, the study angle calculation will not be done at that chart 
bar and the subsequent chart bars from that bar up to the number of bars specified by the Length Input 
minus 1. 

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Study_Angle.231.scss 
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Study Moving Average
This study is for back-compatibility. You should use the new Based On setting for a study to base a study on 
another study. For more information, see Technical Study Settings.
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Study Subgraph Above/Below Bar as Text
This study displays the value of the study Subgraph as text at each chart bar. To select the study to use, set the 
Based On study setting to that study and set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Then the value of Study Subgraph As Text Above/Below Bar at Index \(t\) is the value of \(X_t\), 
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which is displayed as text.

If the Draw Zeros Input is set to No, then Study Subgraph As Text Above/Below Bar is not drawn at Index \(t\) 
if \(X_t = 0\). Otherwise, it is drawn at Index \(t\) even if \(X_t = 0\).

By default, the the Subgraph >> Draw Style is set to Custom Value at Y. This can be changed to Value on Low 
to display the values of the Input Data below the chart bars, or to Value On High to display the values above the 
bars. Doing this, however, will not use the Input Offset in Ticks.

It is possible to use this study to display information from a different Chart Region. To do this, however, the 
Subgraph >> Draw Style must be set to Value on High or Value on Low.

The size of the text is controlled with the Subgraphs >> Study Subgraph (SG1) >> Width/Size setting in the 
Study Settings window.

When displaying a study Subgraph as text, you may want to set the original source study Subgraph Draw Style to 
Ignore so it is not visible any longer if you no longer need to see it. 

Inputs

• Input Data.
• Display Location: This Input contains two options that are used to set the location of the text. Note that 

this will not apply when using a subgraph draw style other than Custom Value at Y. The options are:
◦ Top of Bar: This sets the text at the top of (above) the bar.
◦ Bottom of Bar: This sets the text at the bottom of (below) the bar.

• Offset in Ticks: This sets the distance, in ticks, that the text is drawn offset from the bar. A positive offset 
value will be in the direction of the setting for Display Location. For example, if the Display Location is 
set to Bottom of Bar then positive values for this Input will move the text towards the bottom of the screen 
and vice versa. Negative values can be entered.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

• Additional Forward Columns: This input controls whether additional columns forward from the last bar 
in the Main Price Graph will have information displayed.

• Offset in Text Heights (+/-): This supports offsetting the text by a positive or negative amount in units of 
the text size. If this is set to 1 at a particular chart bar index, then the text will be offset down by the amount 
of the text height. If this is set to -1 the text will be offset up by the text height. Using a larger values will 
increase the amount of the offset. 
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Study Subgraph Absolute Value
This study calculates and displays the Absolute Value of the selected study Subgraph. To select the study to use, set 
the Based On study setting to that study and set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Then the displayed value of Study Subgraph Absolute Value at Index \(t\) is given by \(|X_t|\).

More than likely you will want to display this study in the same chart region as the study that it is based on. To do 
this, set the Chart Region setting in the Study Settings window for this study to the same Chart Region as the 
study you have based it on using the Based On setting. You can also hide the study you have based this study on by 
opening the Study Settings window for that other study and enabling the Hide Study option.

Inputs

• Input Data

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Add
This study Adds a specified Amount to Add to the selected study Subgraph. To select the study to use, set the 
Based On study setting to that study and set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Amount to Add Input be denoted as \(k\). Then the displayed value of Study Subgraph Add at 
Index \(t\) is given by \(X_t + k\).

If the Draw Zeros Input is set to No, then Study Subgraph Add is not drawn at Index \(t\) if \(X_t = 0\). 
Otherwise, it is drawn at Index \(t\) even if \(X_t = 0\).

If the Add to Zero Values in Based On Study is set to No, then \(b\) is not added to the value of the selected 
study Subgraph at Index \(t\) if \(X_t = 0\). Otherwise, it is added at Index \(t\) even if \(X_t = 0\).

More than likely you will want to display this study in the same chart region as the study that it is based on. To do 
this, set the Chart Region setting in the Study Settings window for this study to the same Chart Region as the 
study you have based it on using the Based On setting. You can also hide the study you have based this study on by 
opening the Study Settings window for that other study and enabling the Hide Study option.

Inputs

• Input Data
• Amount to Add: This Input sets the amount to add to the selected study Subgraph.
• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 

Otherwise, they will not be.
• Add to Zero Values in Based On Study: When this input is set to Yes, the default, then the Amount to 

Add is always added to the Input Data of the Based On study. When this is set to No, then at chart 
columns where the Input Data from the Based On study is 0, then the addition does not occur.

*Last modified Monday, 03rd October, 2022.
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Study Subgraph As Text Above/Below Bar
With release 1753 and higher, this study has been deprecated and replaced with Study Subgraph Above/Below 
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Bar as Text.

Any charts that contain this study that are opened in version 1753 or higher will automatically load the new study 
instead.

Refer to the documentation for Study Subgraph Above/Below Bar As Text for more information.

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Daily High Low
The Study Subgraph Daily High Low study calculates and displays lines for the highest High and lowest Low for 
the Study Subgraph being referenced, for each trading day. This study works only for Intraday charts.

The trading day is defined by the chart Session Times. The chart bar at the borderline of two trading days is 
included with the earlier of the two days.

Inputs

• Study Subgraph Reference: This Input specifies the specific Study and Study Subgraph for which the 
daily High and Low are to be calculated.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Study_Subgraph_Daily_High_Low.371.scss 

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Divide
This study Divides the selected study Subgraph by a specified Divider. To select the study to use, set the Based On 
study setting to that study and set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Divider Input be denoted as \(k\). Then the displayed value of Study Subgraph Divide at Index 
\(t\) is given by \(X_t / k\).

If the Draw Zeros Input is set to No, then Study Subgraph Divide is not drawn at Index \(t\) if \(X_t = 0\). 
Otherwise, it is drawn at Index \(t\) even if \(X_t = 0\).

More than likely you will want to display this study in the same chart region as the study that it is based on. To do 
this, set the Chart Region setting in the Study Settings window for this study to the same Chart Region as the 
study you have based it on using the Based On setting. You can also hide the study you have based this study on by 
opening the Study Settings window for that other study and enabling the Hide Study option.

Inputs

• Input Data
• Divider: This Input sets the amount to Divide the selected study Subgraph by.
• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 

Otherwise, they will not be.

*Last modified Monday, 03rd October, 2022.
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• Using Studies (Opens a new page)

Study Subgraph In Ticks
The Study Subgraph In Ticks study converts the value of the Input Data Input into the equivalent number of 
ticks.

Let \(X_t\) denote the value of the Input Data at Index \(t\), and let \(s\) denote the Tick Size. Then the value of 
Study Subgraph In Ticks is \(X_t/s\), rounded to the nearest integer.

This study can be used with another study Subgraph by changing the Based On setting for the study.

If you want to display the result as a single value which represents the number of ticks of the study Subgraph it is 
based on as text on the chart for the last bar in the chart, then use the Text Display for Study in combination with 
this Study Subgraph in Ticks study.

Inputs

• Input Data
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Study_Subgraph_In_Ticks.404.scss 

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Multiply
This study Multiplies the selected study Subgraph by a specified Multiplier. To select the study to use, set the 
Based On study setting to that study and set the Input Data Input to the specific study Subgraph in that study to 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexfc75.html?page=doc/StudiesReference.php&ID=260
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexfc75.html?page=doc/StudiesReference.php&ID=260
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/16/index9099.html?page=doc/ChartStudies.html#BasedOn


multiply by the specified Multiplier.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Multiplier Input be denoted as \(k\). Then the displayed value of Study Subgraph Multiply at 
Index \(t\) is given by \(k \cdot X_t\).

If the Draw Zeros Input is set to No, then Study Subgraph Multiply is not drawn at Index \(t\) if \(X_t = 0\). 
Otherwise, it is drawn at Index \(t\) even if \(X_t = 0\).

More than likely you will want to display this study in the same chart region as the study that it is based on. To do 
this, set the Chart Region setting in the Study Settings window for this study to the same Chart Region as the 
study you have based it on using the Based On setting. You can also hide the study you have based this study on by 
opening the Study Settings window for that other study and enabling the Hide Study option.

Inputs

• Input Data
• Multiplier: This Input sets the amount to multiply the selected study Subgraph by.
• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 

Otherwise, they will not be.

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Reference
This study references a Subgraph from the selected study on the same chart into a separate study.

This study has two general purposes. The first purpose is to reference a study Subgraph from another study into a 
different Chart Region compared to where it is.

The second purpose is to reference a study Subgraph into a separate study.

The Subgraph Settings can be set as required for the referenced subgraph. 

Inputs

• Study Subgraph to Reference: Use this Input to select the chart and study Subgraph to reference.
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Study Subgraph Reverse Order
This study reverses the order of all values of the data specified by the Input Data Input.

Let \(X_t\) denote the value of the Input Data at Index \(t\), and let \(N\) denote the value of sc.ArraySize, which 
is the number of bars in the chart. Then the value of Study Subgraph Reverse Order at Index \(t\) is equal to \
(X_{N - t}\).

If the Draw Zeros Input is set to Yes, then all values of \(X_{N - t}\) are displayed. If this Input is set to No, then 
only the nonzero values are displayed.

Inputs

• Input Data
• Draw Zeros: Determines whether zero values of the reversed Input Data are to be drawn.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Study_Subgraph_Reverse_Order.436.scss 

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Standard Deviation
This study calculates the Standard Deviation of the selected study Subgraph over the length specified by the 
Standard Deviation Length Input. To select the study to use,set the Based On study setting to select the study and 
set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Standard Deviation Length and Standard Deviation Multiplier Inputs be denoted as \(n\) 
and \(k\), respectively. Then the displayed values of Study Subgraph Standard Deviation at Index \(t\) are given 
by \(X_t\) for \(t < n\), and by \(X_t \pm k \cdot \sigma_t(X,n)\) for \(t \geq n\).

More than likely you will want to display this study in the same chart region as the study that it is based on. To do 
this, set the Chart Region setting in the Study Settings window for this study to the same Chart Region as the 
study you have based it on using the Based On setting. You can also hide the study you have based this study on by 
opening the Study Settings window for that other study and enabling the Hide Study option.

Inputs

• Input Data
• Standard Deviation Length
• Standard Deviation Multiplier

*Last modified Monday, 03rd October, 2022.
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This study Subtracts a specified Amount to Subtract to the selected study Subgraph. To select the study to use, set 
the Based On study setting to that study and set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Amount to Subtract Input be denoted as \(k\). Then the displayed value of Study Subgraph 
Subtract at Index \(t\) is given by \(X_t - k\).

If the Draw Zeros Input is set to No, then Study Subgraph Subtract is not drawn at Index \(t\) if \(X_t = 0\). 
Otherwise, it is drawn at Index \(t\) even if \(X_t = 0\).

If the Subtract From Zero Values in Based On Study is set to No, then \(b\) is not added to the value of the 
selected study Subgraph at Index \(t\) if \(X_t = 0\). Otherwise, it is added at Index \(t\) even if \(X_t = 0\).

More than likely you will want to display this study in the same chart region as the study that it is based on. To do 
this, set the Chart Region setting in the Study Settings window for this study to the same Chart Region as the 
study you have based it on using the Based On setting. You can also hide the study you have based this study on by 
opening the Study Settings window for that other study and enabling the Hide Study option.

Inputs

• Input Data
• Amount to Subtract: This Input sets the amount to subtract from the selected study Subgraph.
• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 

Otherwise, they will not be.
• Add to Zero Values in Based On Study: When this input is set to Yes, the default, then the Amount to 

Add is always added to the Input Data of the Based On study. When this is set to No, then at chart 
columns where the Input Data from the Based On study is 0, then the addition does not occur.

*Last modified Monday, 03rd October, 2022.
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Study Subgraph as Currency Value
This study returns the value of the Study Subgraph In Ticks multiplied by the Currency Value per Tick.

Inputs

• Input Data
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Study_Subgraph_as_Currency_Value.409.scss 

*Last modified Monday, 03rd October, 2022.
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Study Subgraphs Add
This study calculates and displays the Sum of two study Subgraphs. These can be part of different studies on the 
chart.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables respectively denoting the Input Study 1 and Input Study 2 
Inputs, and let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Study 2 
Subgraph Offset be denoted as \(k\).

If \(k = 0\), then the displayed value of Study Subgraphs Add at Index \(t\) is given by \(X^{(1)}_t + X^{(2)}_t\). 
If \(k \neq 0\), then the displayed value of Study Subgraphs Add is given by \(X^{(1)}_t + X^{(2)}_0\) for \(t \leq 
k\), and \(X^{(1)}_t + X^{(2)}_{t - k}\) for \(t > k\).

If the Draw Zeros Input is set to No, then Study Subgraphs Add is not drawn at Index \(t\) if its value is zero. 
Otherwise, it is drawn at Index \(t\) even if its value is zero.

If the Perform Add With Zero Values Input is set to No, then the value of Study Subgraphs Add is replaced 
with \(0\) at Index \(t\) if either term in the sum is zero. Otherwise, the two terms are added even if either of them is 
zero.

Inputs

• Input Study 1: Use this Input to select the study and study Subgraph for Study Subgraph 1 used in the sum 
calculation.

• Input Study 2: Use this Input to select the study and study Subgraph for Study Subgraph 2 used in the sum 
calculation.
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• Study 2 Subgraph Offset: This Input specifies the offset, in chart bars, from the current bar when 
determining the value for Study Subgraph 2.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

• Perform Add With Zero Values: When this input is set to Yes, the default, then Input Study 1 and Input 
Study 2 of the Based On studies are always added. When this is set to No, then at chart columns where the 
either Input Study 1 or Input Study 2 from the Based On studies is 0, then the addition does not occur 
and a zero value is used instead.

*Last modified Monday, 03rd October, 2022.
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Study Subgraphs Average
This study calculates and displays the Average of two study Subgraphs. These can be part of different studies on 
the chart.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables respectively denoting the Study Subgraphs Reference 1 and 
Study Subgraphs Reference 2 Inputs, and let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \
(t\). Then the displayed value of Study Subgraphs Average is given by \((X^{(1)}_t + X^{(2)}_t)/2\).

Inputs

• Study Subgraph Reference 1: This Input specifies the specific Study and Study Subgraph that is to be 
averaged with Study Subgraph Reference 2.

• Study Subgraph Reference 2: This Input specifies the specific Study and Study Subgraph that is to be 
averaged with Study Subgraph Reference 1.

*Last modified Monday, 03rd October, 2022.
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• Using Studies (Opens a new page)

Study Subgraphs Divide/Ratio
This study calculates and displays the Ratio of two study Subgraphs. These can be part of different studies on the 
chart.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables respectively denoting the Input Study 1 and Input Study 2 
Inputs, and let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Study 2 
Subgraph Offset be denoted as \(k\).

If \(k = 0\), then the displayed value of Study Subgraphs Divide at Index \(t\) is given by \(\displaystyle{\left\
{ \begin{matrix} X^{(1)}_t / X^{(2)}_t & X^{(2)}_t \neq 0 \\ 0 & X^{(2)}_t = 0 \end{matrix}\right.}\). If \(k \neq 
0\), then the displayed value of Study Subgraphs Divide is given by \(\displaystyle{\left\{ \begin{matrix} 
X^{(1)}_t / X^{(2)}_0 & X^{(2)}_0 \neq 0 \\ 0 & X^{(2)}_0 = 0 \end{matrix}\right.}\) for \(t \leq k\), and \
(\displaystyle{\left\{ \begin{matrix} X^{(1)}_t / X^{(2)}_{t - k} & X^{(2)}_{t - k} \neq 0 \\ 0 & X^{(2)}_{t - k} 
= 0 \end{matrix}\right.}\)\(\) for \(t > k\).

If the Draw Zeros Input is set to No, then Study Subgraphs Divide is not drawn at Index \(t\) if its value is zero. 
Otherwise, it is drawn at Index \(t\) even if its value is zero.

Inputs

• Input Study 1: Use this Input to select the study and study Subgraph for Study Subgraph 1 used in the 
ratio calculation.

• Input Study 2: Use this Input to select the study and study Subgraph for Study Subgraph 2 used in the 
ratio calculation.

• Study 2 Subgraph Offset: This Input specifies the offset, in chart bars, from the current bar when 
determining the value for Study Subgraph 2.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

*Last modified Monday, 03rd October, 2022.
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Study Subgraphs Multiply
This study calculates and displays the Product of two study Subgraphs. These can be part of different studies on 
the chart.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables respectively denoting the Input Study 1 and Input Study 2 
Inputs, and let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Study 2 
Subgraph Offset be denoted as \(k\).

If \(k = 0\), then the displayed value of Study Subgraphs Multiply at Index \(t\) is given by \(X^{(1)}_t \cdot 
X^{(2)}_t\). If \(k \neq 0\), then the displayed value of Study Subgraphs Multiply is given by \(X^{(1)}_t \cdot 
X^{(2)}_0\) for \(t \leq k\), and \(X^{(1)}_t \cdot X^{(2)}_{t - k}\) for \(t > k\).

If the Draw Zeros Input is set to No, then Study Subgraphs Multiply is not drawn at Index \(t\) if its value is 
zero. Otherwise, it is drawn at Index \(t\) even if its value is zero.

Inputs

• Input Study 1: Use this Input to select the study and study Subgraph for Study Subgraph 1 used in the 
product calculation.

• Input Study 2: Use this Input to select the study and study Subgraph for Study Subgraph 2 used in the 
product calculation.

• Study 2 Subgraph Offset: This Input specifies the offset, in chart bars, from the current bar when 
determining the value for Study Subgraph 2.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

*Last modified Monday, 03rd October, 2022.
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Study Subgraphs Reference
This study references the Subgraphs from two other studies on the same chart and combines them into a single 
study.

This study has two general purposes. The first purpose is to combine study Subgraphs from two separate studies 
that are in different Chart Regions into the same Chart Region.

The second purpose is to combine study Subgraphs from two separate studies into a single study, so that a Filled 
Area can be created between the two study Subgraphs.

Inputs

• Input Study 1: Use this Input to select the study and study Subgraph to reference.
• Input Study 2: Use this Input to select the study and study Subgraph to reference.

*Last modified Monday, 03rd October, 2022.
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Study Subgraphs Subtract/Difference
This study calculates and displays the Difference of two study Subgraphs. 

The study Subgraphs can be part of different studies on the chart, including the Add Additional Symbol study, or 
any of the main price graph Subgraphs. So it is possible to calculate the difference between the main price graph 
and the Add Additional Symbol study.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables respectively denoting the Input Study 1 and Input Study 2 
Inputs, and let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Study 2 
Subgraph Offset be denoted as \(k\).

If \(k = 0\), then the displayed value of Study Subgraphs Subtract at Index \(t\) is given by \(X^{(1)}_t - X^{(2)}
_t\). If \(k \neq 0\), then the displayed value of Study Subgraphs Subtract is given by \(X^{(1)}_t - X^{(2)}_0\) 
for \(t \leq k\), and \(X^{(1)}_t - X^{(2)}_{t - k}\) for \(t > k\).

If the Draw Zeros Input is set to No, then Study Subgraphs Subtract is not drawn at Index \(t\) if its value is 
zero. Otherwise, it is drawn at Index \(t\) even if its value is zero.
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If the Perform Subtract With Zero Values Input is set to No, then the value of Study Subgraphs Subtract is 
replaced with \(0\) at Index \(t\) if either term in the difference is zero. Otherwise, the two terms are subtracted 
even if either of them is zero.

Inputs

• Input Study 1: Use this Input to select the study and study Subgraph for Study Subgraph 1 used in the 
difference calculation.

• Input Study 2: Use this Input to select the study and study Subgraph for Study Subgraph 2 used in the 
difference calculation.

• Study 2 Subgraph Offset: This Input specifies the offset, in chart bars, from the current bar being 
calculated when determining the value for Study Subgraph 2. It needs to be entered as a positive value and 
it specifies the number of bars back from the current bar being calculated, when obtaining the value from 
the Study 2 Subgraph selected with the Input Study 2 Input.

• Draw Zeros: When this Input is set to Yes, then zero values from the study Subgraph will be drawn. 
Otherwise, they will not be.

• Perform Subtract With Zero Values: When this input is set to Yes, the default, then Input Study 1 and 
Input Study 2 of the Based On studies are always subtracted. When this is set to No, then at chart columns 
where the either Input Study 1 or Input Study 2 from the Based On studies is 0, then the subtraction does 
not occur and a zero value is used instead.

*Last modified Monday, 03rd October, 2022.
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Sum - Bar
This study calculates the sums of corresponding variables of two charts. Refer to the Multiple Chart Studies 
description for instructions to use this study.

Let \(X_t^{(1)}\) and \(X_t^{(2)}\) denote the value of any chart variable (listed below) at Index \(t\) of Chart 1 
and Chart 2, respectively. Chart 1 (aka the Source Chart) is always the chart to which the Sum (Bar) study is 
applied, and Chart 2 (aka the Destination Chart) is the chart specified by the Chart 2 Number Input. \(X_t^{(1)}\) 
and \(X_t^{(2)}\) can represent any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
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• OHLC Avg
• HLC Avg
• HL Avg

Let \(v_1\) and \(v_2\) denote the Inputs Chart 1 Multiplier and Chart 2 Multiplier, respectively. Then the Sum 
(Bar) study calculates the following sums. 

\(\displaystyle{v_1 \cdot X_t^{(1)} + v_2 \cdot X_t^{(2)}}\) 

The sums are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

When corresponding bars in the two charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

Inputs

• Chart 2 Number: Determines which chart is to be used in the second terms of the calculated sums.
• Chart 1 Multiplier
• Chart 2 Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Sum_-_Bar.4.scss 

*Last modified Monday, 03rd October, 2022.
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Sum - 3 Chart
This study calculates the sums of corresponding variables of three charts. Refer to the Multiple Chart Studies 
description for instructions to use this study.

Let \(X_t^{(1)}\), \(X_t^{(2)}\), and \(X_t^{(3)}\) denote the value of any chart variable (listed below) at Index \
(t\) of Chart 1, Chart 2, and Chart 3, respectively. Chart 1 (aka the Source Chart) is always the chart to which the 
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Sum (Bar) study is applied, and Charts 2 and 3 (aka the Destination Charts) are the charts specified by the Chart 2 
Number and Chart 3 Number Inputs, respectively. \(X_t^{(1)}\), \(X_t^{(2)}\), and \(X_t^{(3)}\) can represent 
any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

Let \(v_1\), \(v_2\), and \(v_3\) denote the Inputs Chart 1 Multiplier, Chart 2 Multiplier, and Chart 3 
Multiplier respectively. Then the Sum - 3 Chart study calculates the following sums. 

\(\displaystyle{v_1 \cdot X_t^{(1)} + v_2 \cdot X_t^{(2)} + v_3 \cdot X_t^{(3)}}\) 

The sums are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

When corresponding bars in the three charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

Inputs

• Chart 2 Number: Determines which chart is to be used in the second terms of the calculated sums.
• Chart 3 Number: Determines which chart is to be used in the third terms of the calculated sums.
• Chart 1 Multiplier
• Chart 2 Multiplier
• Chart 3 Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Sum_3_Chart.405.scss 

*Last modified Monday, 03rd October, 2022.
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• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Sum All Charts
This study calculates the sums of corresponding variables of \(N\) charts (up to 200). Refer to the Multiple Chart 
Studies description for instructions to use this study.

Let \(X_t^{(i)}\) denote the value of any chart variable (listed below) at Index \(t\) of Chart #\(i\). Chart 1 (aka the 
Source Chart) is always the chart to which the Sum All Charts study is applied, \(X_t^{(i)}\) (\(i = 2,3,...,N\)) can 
represent any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

The Sum All Charts study calculates the following sums. 

\(\displaystyle{\sum_{i = 1}^N X_t^{(i)}}\) 

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

The sums are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

When corresponding bars in the \(N\) charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Sum_All_Charts.58.scss

*Last modified Monday, 03rd October, 2022.
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• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Sum All Charts - Bar
This study calculates the sums of corresponding variables of \(N\) charts (up to 200). Refer to the Multiple Chart 
Studies description for instructions to use this study.

Let \(X_t^{(i)}\) denote the value of any chart variable (listed below) at Index \(t\) of Chart #\(i\). Chart 1 (aka the 
Source Chart) is always the chart to which the Sum All Charts study is applied, \(X_t^{(i)}\) (\(i = 2,3,...,N\)) can 
represent any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

The Sum All Charts study calculates the following sums. 

\(\displaystyle{\sum_{i = 1}^N X_t^{(i)}}\) 

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

The sums are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

When corresponding bars in the \(N\) charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Sum_All_Charts_-_Bar.128.scss
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Sum Charts From List
This study calculates the sums of corresponding variables of the charts specified by the List of Chart Numbers 
Input. Refer to the Multiple Chart Studies description for instructions to use this study.

Let the number of charts in the List of Chart Numbers be \(N\), and let the Divisor Input be denoted as \(v\). If a 
value of \(0\) is entered for the Divisor, then the study automatically sets \(v\) equal to \(N\).

Let \(X_t^{(i)}\) denote the value of any chart variable (listed below) at Index \(t\) of Chart #\(i\). Chart 1 (aka the 
Source Chart) is always the chart to which the Sum All Charts study is applied, while the other charts are 
Destination Charts. \(X_t^{(i)}\) can represent any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

It supported to specify a multiplier for each individual chart; we will denote these multipliers as \(v_i\), \(i = 
1,2,...,N\). To specify the optional multiplier enter an asterisk (*) after the Chart Number, followed by the 
multiplier value. Example: 1*1.5, 2*.2, 3*1, 5*3. The general format is: [ChartNumber]*[Multiplier], 
[ChartNumber]*[Multiplier],... . The multiplier can also be negative; for example, if you want to subtract the value 
of a particular chart use a multiplier of -1. The Sum Charts From List study calculates the following sums for 
prices.

\(\displaystyle{\frac{1}{v}\sum_{List} v_i X^{(i)}_t}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here. The subscript \
(List\) indicates that the sum is to be done over all the charts specified by the List of Chart Numbers Input.

Furthermore, the study calculates the following sums for Volume and Number of Trades / Open Interest.

\(\displaystyle{\frac{1}{v}\sum_{List} \frac{X^{(i)}_t}{v_i}}\)
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The sums are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

When corresponding bars in the \(N\) charts do not match in both date and time, then this study uses the 
sc.GetNearestMatchForDateTimeIndex() to find a match.

Inputs

• Divisor: The sum of all charts is divided by this value. If you leave this value at 0, then it will equal the 
number of charts specified in your List of Chart Numbers.

• Synchronize Charts: When this is set to Yes, then the chart this study is applied to controls the time 
periods of the other charts, making them all the same time period per bar.

• List of Chart Numbers: This is a comma separated list of the charts that you want to sum. Each chart has a 
number, and it is shown after the number sign (#) in the Region Data Line in Chart Region 1 (this is at the 
top of the chart), and on the title bar of the chart window. Example: #4. These are the numbers that you 
enter in this list, and they need to be separated by commas. Example list: 1, 2, 3, 5. All of the charts need to 
be open and need to remain open. All of the charts also need to be in the same Chartbook that this study 
instance is contained within.
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Summation
This study calculates and displays a cumulative Summation of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Then we denote the Summation at Index \(t\) for the given Input as \(\mathrm{sum}_t(X)\), and we compute 
it for \(t \geq 0\) as follows.

\(\displaystyle{\mathrm{sum}_t(X) = \sum_{i = 0}^tX_i}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Also refer to the Cumulative Sum of Study study. This may be more appropriate for what you require. 

Inputs

• Input Data
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Summation of Study Subgraph - Periodic
This study calculates and displays a periodic Summation of the data specified by the Study and Subgraph to 
Reference Input.

Let \(X\) be a random variable denoting the data from the Study and Subgraph to Reference, and let \(X_i\) be 
the value of the of this data at Index \(i\). Let the Length Input be denoted as \(n\). Then we denote the 
Summation - Periodic at Index \(t\) for the given Input as \(\mathrm{sum}_t(X,n)\), and we compute it for \(t \geq 
n - 1\) as follows.

\(\displaystyle{\mathrm{sum}_t(X,n) = \sum_{i = t - n + 1}^tX_i}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Length
• Study and Subgraph to Reference: Specifies which study and subgraph to use as the Input Data.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Summation_Of_Study_Subgraph_Periodic.309.scss 

*Last modified Monday, 03rd October, 2022.
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• Technical Studies Reference
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Summation - Periodic
This study calculates and displays a periodic Summation of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Length Input be denoted as \(n\). Then we denote the Summation - Periodic at Index \(t\) for the 
given Inputs as \(\mathrm{sum}_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{\mathrm{sum}_t(X,n) = \sum_{i = t - n + 1}^tX_i}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Summation_Periodic.232.scss 

*Last modified Monday, 03rd October, 2022.
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SuperTrend
This study calculates and displays the SuperTrend Indicator.

Let \(X\) and \(C\) be random variables denoting the Input Data and Close Price, respectively, and let \(X_t\) and \
(C_t\) be their values at Index \(t\). Let the Inputs ATR Period and ATR Multiplier be denoted as \(n\) and \(k\), 
respectively.

We begin by computing Top Band - Basic and Bottom Band - Basic, whose values at Index \(t\) are denoted as \
(TBB_t^{(ST)}(X,n,k)\) and \(BBB_t^{(ST)}(X,n,k)\), respectively. We compute them in terms of the Average 
True Range as follows.

\(TBB_t^{(ST)}(X,n,k) = X_t + k \cdot ATR(n)\) 
\(BBB_t^{(ST)}(X,n,k) = X_t - k \cdot ATR(n)\)
The moving average type is determined by the ATR Moving Average Type Input.

We then calculate the Top Band, \(TB_t^{(ST)}(X,n,k)\) and Bottom Band, \(BB_t^{(ST)}(X,n,k)\), as follows.

\(TB_t^{(ST)}(X,n,k) = \left\{ \begin{matrix} TBB_t^{(ST)}(X,n,k) & TBB_t^{(ST)}(X,n,k) < TB_{t - 1}
^{(ST)}(X,n,k) \space or \space C_{t - 1} > TB_{t - 1}^{(ST)}(X,n,k) \\ TB_{t - 1}^{(ST)}(X,n,k) & 
TBB_t^{(ST)}(X,n,k) \geq TB_{t - 1}^{(ST)}(X,n,k) \space or \space C_{t - 1} \leq TB_{t - 1}^{(ST)}(X,n,k) 
\end{matrix}\right .\)
Finally, we denote the SuperTrend at Index \(t\) as \(ST_t(X,n,k)\), and we compute it as follows.

For \(t = 0\), \(ST_0(X,n,k) = TB_0^{(ST)}(X,n,k)\). For \(t > 0\), we have the following. \(ST_t(X,n,k) = \left\
{ \begin{matrix} TB_t^{(ST)}(X,n,k) & (ST_{t - 1}(X,n,k) = TB_{t - 1}^{(ST)}(X,n,k) \space and \space C_t < 
TB_t^{(ST)}(X,n,k)) \space or \space (ST_{t - 1}(X,n,k) = BB_{t - 1}^{(ST)}(X,n,k) \space and \space C_t < 
BB_t^{(ST)}(X,n,k)) \\ BB_{t - 1}^{(ST)}(X,n,k) & (ST_{t - 1}(X,n,k) = TB_{t - 1}^{(ST)}(X,n,k) \space and 
\space C_t > TB_t^{(ST)}(X,n,k)) \space or \space (ST_{t - 1}(X,n,k) = BB_{t - 1}^{(ST)}(X,n,k) \space and 
\space C_t > BB_t^{(ST)}(X,n,k)) \\ ST_{t - 1}(X,n,k) & Otherwise \end{matrix}\right .\)
Inputs

• Input Data
• ATR Multiplier
• ATR Period
• ATR Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

SuperTrend.519.scss 

*Last modified Monday, 09th January, 2023.
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Super Smoother Filter
This study calculates and displays a Super Smoother Filter for the data given by the Input Data Input. This study 
is an ACSIL implementation of the Indicators given in Figures 13.8, 13.9, 13.11, and 13.12 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t)\. Let the 
Length Input be denoted as \(n\).

The Poles Input determines whether the 2-Pole or 3-Pole Super Smoother Filter is computed. The values of these 
two filters are denoted respectively as \(SSF^{(2)}_t(X,n)\) and \(SSF^{(3)}_t(X,n)\), and they are computed as 
follows.

2-Pole Super Smoother Filter:

\(\displaystyle{SSF^{(2)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 2 \\ k^{(1)}(n)X_t + k^{(2)}(n)SSF^{(2)}_{t - 
1}(X,n) + k^{(3)}(n)SSF^{(2)}_{t - 2}(X,n) & t \geq 2 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), and \(k^{(3)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = \left(1 - 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)\cos\left(\frac{\sqrt{2}\pi}{n}
\right) + \mathrm{exp}\left(-\frac{2\sqrt{2}\pi}{n}\right)\right)}\)

• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)\cos\left(\frac{\sqrt{2}\pi}{n}\right)}\)
• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\sqrt{2}\pi}{n}\right)}\)

3-Pole Super Smoother Filter:

\(\displaystyle{SSF^{(3)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 3 \\ k^{(1)}(n)X_t + k^{(2)}SSF^{(3)}_{t - 
1}(X,n) + k^{(3)}SSF^{(3)}_{t - 2}(X,n) + k^{(4)}SSF^{(3)}_{t - 3}(X,n) & t \geq 3 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), \(k^{(3)}(n)\), and \(k^{(4)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = 1 - 2\exp\left(-\frac{\pi}{n}\right) + 2\exp\left(-\frac{3\pi}{n}\right)
\cos\left(\frac{1.738\pi}{n}\right) - \exp\left(-\frac{4\pi}{n}\right)}\)

• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\pi}{n}\right)\cos\left(\frac{1.738\pi}{n}\right) + \exp\left(-
\frac{2\pi}{n}\right)}\)

• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\pi}{n}\right) - 2\exp\left(-\frac{3\pi}{n}\right)
\cos\left(\frac{1.738\pi}{n}\right)}\)

• \(\displaystyle{k^{(4)}(n) = \exp\left(-\frac{4\pi}{n}\right)}\)
For an explanation of the Exponential Function \(\exp()\), refer to our description here.

Inputs

• Input Data
• Length
• Poles: This Custom Input determines whether the 2-Pole or 3-Pole Super Smoother Filter is used.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Super_Smoother_Filter.496.scss 

*Last modified Monday, 03rd October, 2022.
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Super Trend Stop
This study calculates and displays a Super Trend Stop for the Price Data. The calculation of this study is based on 
the Moving Median and the Average True Range. The Average True Range is calculated using the Hull Moving 
Average. This can be changed by appropriately setting the ATR Moving Average Type Input.

Let \(H_t\), \(L_t\), \(C_t\), and \(P^{(HL)}_t\) be the High, Low, Close, and High-Low Average Prices, 
respectively, at Index \(t\). Let the ATR Multiplier, ATR Period, and Median Period Inputs be denoted as \(v\), \
(n_{\overline{TR}}\), and \(n_M\), respectively.

We define two functions: Trend and Stop. The values of these functions at Index \(t\) are denoted respectively as \
(Trend_t\left(v, n_{\overline{TR}}, n_M\right)\) and \(Stop_t\left(v, n_{\overline{TR}}, n_M\right)\). At \(t = 0\), 
these functions are initialized as follows.

\(Trend_0\left(v, n_{\overline{TR}}, n_M\right) = 1\) 
\(Stop_0\left(v, n_{\overline{TR}}, n_M\right) = C_0\)
For \(t > 0\), these functions are calculated as follows.

• If \(C_t > Stop_{t - 1}\left(v, n_{\overline{TR}}, n_M\right) = C_0\): 

\(Trend_t\left(v, n_{\overline{TR}}, n_M\right) = 1\) 

\(\displaystyle{Stop_t\left(v, n_{\overline{TR}}, n_M\right) = \left\{ \begin{matrix} 
MMed_t\left(\overline{P}^{(HL)}, n_M\right) - v \cdot \overline{TR}\left(n_{\overline{TR}}\right) & 
Trend_{t - 1}\left(v, n_{\overline{TR}}, n_M\right) < 0 \\ \max\left\{MMed_t\left(\overline{P}^{(HL)}, 
n_M\right) - v \cdot \overline{TR}\left(n_{\overline{TR}}\right), Stop_{t - 1}\left(v, n_{\overline{TR}}, 
n_M\right)\right\} & Trend_{t - 1}\left(v, n_{\overline{TR}}, n_M\right) \geq 0 \end{matrix}\right .}\) 

• If \(C_t < Stop_{t - 1}\left(v, n_{\overline{TR}}, n_M\right) = C_0\): 

\(Trend_t\left(v, n_{\overline{TR}}, n_M\right) = -1\) 
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\(\displaystyle{Stop_t\left(v, n_{\overline{TR}}, n_M\right) = \left\{ \begin{matrix} 
MMed_t\left(\overline{P}^{(HL)}, n_M\right) + v \cdot \overline{TR}\left(n_{\overline{TR}}\right) & 
Trend_{t - 1}\left(v, n_{\overline{TR}}, n_M\right) > 0 \\ \min\left\{MMed_t\left(\overline{P}^{(HL)}, 
n_M\right) + v \cdot \overline{TR}\left(n_{\overline{TR}}\right), Stop_{t - 1}\left(v, n_{\overline{TR}}, 
n_M\right)\right\} & Trend_{t - 1}\left(v, n_{\overline{TR}}, n_M\right) \leq 0 \end{matrix}\right .}\) 

• If \(C_t = Stop_{t - 1}\left(v, n_{\overline{TR}}, n_M\right) = C_0\): 

\(Trend_t\left(v, n_{\overline{TR}}, n_M\right) = Trend_{t - 1}\left(v, n_{\overline{TR}}, n_M\right)\) 

\(Stop_t\left(v, n_{\overline{TR}}, n_M\right) = Stop_{t - 1}\left(v, n_{\overline{TR}}, n_M\right)\) 
Inputs

• ATR Multiplier
• ATR Period
• Median Period
• ATR Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Super_Trend_Stop.307.scss 

*Last modified Monday, 03rd October, 2022.
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• Common Study Inputs (Opens a new page)
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Swing High and Low
This study calculates and displays Swing Highs and Swing Lows for the Price Data. These Swings are indicated by 
placing an arrow above the chart bar for a Swing High and below the bar for a Swing Low.

Let \(H_t\) and \(L_t\) be the High and Low Prices, respectively, at Index \(t\). Let the Inputs Arrow Offset as 
Percentage and Length Inputs be denoted as \(k\) and \(n\), respectively. Then we denote the Swing High and 
Swing Low functions at Index \(t\) as \(SH_t(n)\) and \(SL_t(n)\), respectively.

If the Input Allow Equal High/Low Bars is set to No, then we compute the Swing High and Swing Low 
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functions as follows.

\(\displaystyle{SH_t(n) = \left\{ \begin{matrix} 0 & H_t \leq \max\{H_{t - n}, H_{t - n + 1}, ... , H_{t - 1}\} 
\space or \space H_t \leq \max\{H_{t + 1}, H_{t + 2}, ... , H_{t + n}\} \\ 1 & H_t > \max\{H_{t - n}, H_{t - n + 
1}, ... , H_{t - 1}\} \space and \space H_t > \max\{H_{t + 1}, H_{t + 2}, ... , H_{t + n}\} \end{matrix}\right .}\) 

\(\displaystyle{SL_t(n) = \left\{ \begin{matrix} 0 & L_t \geq \min\{L_{t - n}, L_{t - n + 1}, ... , L_{t - 1}\} \space 
or \space L_t \geq \min\{L_{t + 1}, L_{t + 2}, ... , L_{t + n}\} \\ 1 & L_t < \min\{L_{t - n}, L_{t - n + 1}, ... , L_{t 
- 1}\} \space and \space L_t < \min\{L_{t + 1}, L_{t + 2}, ... , L_{t + n}\} \end{matrix}\right .}\)
If the Input Allow Equal High/Low Bars is set to Yes, then the calculations are modified as follows.

\(\displaystyle{SH_t(n) = \left\{ \begin{matrix} 0 & H_t < \max\{H_{t - n}, H_{t - n + 1}, ... , H_{t - 1}\} \space 
or \space H_t < \max\{H_{t + 1}, H_{t + 2}, ... , H_{t + n}\} \\ 1 & H_t \geq \max\{H_{t - n}, H_{t - n + 1}, ... , 
H_{t - 1}\} \space and \space H_t \geq \max\{H_{t + 1}, H_{t + 2}, ... , H_{t + n}\} \end{matrix}\right .}\) 

\(\displaystyle{SL_t(n) = \left\{ \begin{matrix} 0 & L_t > \min\{L_{t - n}, L_{t - n + 1}, ... , L_{t - 1}\} \space or 
\space L_t > \min\{L_{t + 1}, L_{t + 2}, ... , L_{t + n}\} \\ 1 & L_t \leq \min\{L_{t - n}, L_{t - n + 1}, ... , L_{t - 
1}\} \space and \space L_t \leq \min\{L_{t + 1}, L_{t + 2}, ... , L_{t + n}\} \end{matrix}\right .}\)
Regardless of the setting of the Allow Equal High/Low Bars Input, the Swing High and Swing Low Subgraphs 
are determined for \(t \geq 2n\) by \(SH_{t - n}(n)\) and \(SL_{t - n}\), respectively, as follows.

• If \(SH_{t - n}(n) = 1\), then a downward arrow is placed above the bar with Index \(t - n\) at a vertical 
position given by \(H_{t - n} + (H_{t - n} - L_{t - n})\cdot\frac{k}{100}\).

• If \(SL_{t - n}(n) = 1\), then an upward arrow is placed below the bar with Index \(t - n\) at a vertical 
position given by \(L_{t - n} - (H_{t - n} - L_{t - n})\cdot\frac{k}{100}\).

No arrows are drawn if \(SH_{t - n}(n) = 0\) or \(SL_{t - n}(n) = 0\).

This study has a dependency upon the Price Display Format / Value Format for the main price graph in the in 
the chart for it to work properly. Therefore, the setting must be correct. The Price Display Format is set through 
Chart >> Chart Settings.

In the case where a study is set to display as the main price graph, then you need to adjust the Value Format for 
that study and this is set through the Study Settings window for that study.

A Swing High or Swing Low will never be identified on the last bar in the chart because it is not possible to 
determine that. Also, the most recent Swing High or Swing Low could change as the latest bar in the chart 
changes.

The Swing High and Low study is very sensitive to the Chart >> Chart Settings >> Price Display Format 
setting and you need to set that correctly relative to the data in the chart. It is best to leave it at the default setting. 
Otherwise, the study will give inaccurate results. For example, for currencies typically this setting is .00001. You 
should use that setting and not decrease this.

If the Input Extend Swings Until Future Intersection is set to Yes, then from every bar at which a Swing High or 
Swing Low is detected, a line will extend from that Swing High or Swing Low until it intersects with future price 
bars. The Line Properties Subgraph sets the color, style and with of that line. When this Input is set to No, these 
line extensions are not drawn.

Inputs

• Arrow Offset as Percentage: This specifies the offset as a percentage of the range of a bar that the arrows 
should be placed away from the High or Low of a bar.

• Length
• Allow Equal High/Low Bars: When this Input is set to Yes, then the bars on either side of a bar can have 

an equal High or Low for the pattern to be considered a Swing High or Low.
• Extend Swings Until Future Intersection: A custom Input that determines whether horizontal lines are 

drawn from Swing Highs or Swing Lows to future bars.
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Swing_High_and_Low.242.scss 

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
The Symbol Display study displays the symbol of the chart on the chart.

The size of the text is controlled through the Symbol Study Subgraph with the Size setting.

The Initial Horizontal / Vertical Position Inputs set the initial position for the Symbol. The symbol can then be 
moved later by left clicking on it when a non-drawing tool is active. Move your Pointer to move it to a new 
location and then left click again.

In the unusual case that more than one Symbol is displayed on the chart, right-click with your Pointer on the 
additional symbol text displayed and select Erase Drawing. Or locate the symbol drawing in Tools >> Manage 
Chart Drawings Window, select the drawing and press the Delete button.

Inputs

[Link] - [Top]
• Initial Horizontal Position From Left (1-150): Refer to the documentation for this Input with the 

Countdown Timer Inputs.
• Initial Vertical Position From Bottom (1-100): Refer to the documentation for this Input with the 

Countdown Timer Inputs.
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• Lock Position: When this Input is set to true, the horizontal and vertical position of the Symbol text display 
can not be interactively changed on the chart.

• Transparent Label Background: When this Input is set to Yes, the Symbol Display will be transparent 
and not completely cover the chart bars.

• Use Symbol Description: When this Input is set to Yes, the symbol description will be displayed instead of 
the symbol itself.

• Draw Above Main Price Graph: When this Input is set to Yes, the Symbol Display will be drawn above 
the Main Price Graph bars. This means that the Symbol Display will obscure the Main Price Graph Bars 
that it overlays.

• Also Display Trade and Current Quote Symbol: When this Input is set to Yes and a Trade and Current 
Quote Symbol is set for the chart, then the Trade and Current Quote Symbol are displayed after the main 
symbol information preceded by one space. Note that the Input for Use Symbol Description does not affect 
the display of the Trade and Curent Quote Symbol, so it will always only display the symbol itself.

• Alternate Symbol Text: Text that is entered into this Input will be displayed instead of the Symbol. This 
text is not displayed when the Use Symbol Description is set to Yes.

*Last modified Tuesday, 12th December, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index4cf4.html?page=doc/ChartSettings.html#TradeAndCurrentQuoteSymbol
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index4cf4.html?page=doc/ChartSettings.html#TradeAndCurrentQuoteSymbol
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/23/index648b.html?page=doc/BrokerServices.html


◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Synthetic VIX

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Synthetic VIX
This study calculates and displays a Synthetic VIX (Volatility Index) of the Price data.

Let \(L\) and \(C\) be random variables denoting the Low and Closing Prices, respectively, and let their respective 
values at Index \(t\) be \(L_t\) and \(C_t\). Let the Length Input be denoted as \(n\). We denote the Highest Close 
over a sliding window of Length \(n\) at Index \(t\) as \(\max_t(C,n)\), and we compute it for \(t \geq 0\) as 
follows.

\(\max_t(C,n) =\left\{ \begin{matrix} \max\{C_0,...,C_t\} & t < n - 1 \\ \max\{C_{t - n + 1},...,C_t\} & t \geq n - 1 
\end{matrix}\right .\)
We denote the Synthetic VIX at Index \(t\) for the given Input as \(SynthVIX_t(n)\), and we compute it for \(t \geq 
0\) as follows.

\(SynthVIX_t(n) = \displaystyle{100 \cdot \frac{\max_t(C,n) - L_t}{\max_t(C,n)}}\)
Inputs

• Length

*Last modified Monday, 03rd October, 2022.
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T3
[Using Studies] - [Link] - [Top]
This study calculates and displays a T3 Moving Average of the data specified by the Input Data Input. The study 
was developed by Tim Tillson. 

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\), and let the Input Multiplier be denoted as \(v\). Then we denote the 
value of T3 at Index \(t\) for the given Inputs as \(T3_t(X,n,v)\), and we compute it using the following sequence of 
Exponential Moving Averages for the given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\) 
\(EMA_t^{(3)}(X,n) = EMA_t(EMA(EMA(X,n),n),n)\) 
\(EMA_t^{(4)}(X,n) = EMA_t(EMA(EMA(EMA(X,n),n),n),n)\) 
\(EMA_t^{(5)}(X,n) = EMA_t(EMA(EMA(EMA(EMA(X,n),n),n),n),n)\) 
\(EMA_t^{(6)}(X,n) = EMA_t(EMA(EMA(EMA(EMA(EMA(X,n),n),n),n),n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(T3_t(X,n,v)\) in terms of these Exponential Moving Averages for \(t > 0\) as follows.

\(T3_t(X,n,v) = -v^3EMA_t^{(6)}(X,n) + 3v^2(1+v)EMA_t^{(5)}(X,n) - 3v(1+v)^2EMA_t^{(4)}(X,n) + 
(1+v)^3EMA_t^{(3)}(X,n)\)
Inputs

• Input Data
• Length
• Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

T3.150.scss 
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Description

[Link] - [Top]
The TPO Value Area Lines study displays the Value Area High, Value Area Low, and Point of Control (POC) 
based upon the Time Price Opportunity (TPO) time blocks for each specified time period in the chart. The time 
length for each period is set through the study Input settings.

A TPO represents the trading at a particular price or price range for a specific period of time. This is one 
continuous period of time. The price or price range is specified with the Price Increment in Takes Input setting. 
The time length of the period of time is set with the TPO Letter Time Length in Minutes Input.

The TPO Value Area Lines study can only be used on a standard chart and not a TPO Profile Chart. If of this 
study is used on a TPO Profile Chart the calculations will be inaccurate.

For complete details on how the Value Areas and Point of Control are calculated, refer to the Calculations section 
on the TPO Profile Chart documentation page.

It is essential that the Tick Size in Chart >> Chart Settings is set correctly when using the TPO Value Area Lines 
study. Verify the Tick Size is set correctly. This is the smallest increment that the symbol trades in.

The time period that the TPO Point of Control and Value Area Lines span for a period is set through the Time 
Period Type and Time Period Length study Inputs. In the case of Intraday charts, the time period is relative to 
the Session Times set in Chart >> Chart Settings for the chart the study is on. The starting time for each Intraday 
period will be based upon the Start Time or if the Evening Session is enabled, then it will be the Evening Start 
Time.

Basing on Specific Number of Bars

[Link] - [Top]
To base the TPO Value Area Lines study on a specific number of bars, set the chart bars to a fixed timeframe/
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period per bar. For instructions, refer to Changing Period of Chart Bars.

Multiply the number of bars you want to base the TPO Value Area Lines study on by the timeframe per bar. For 
example if the chart bars have a timeframe of 5 Minutes each, and you want to base a study on 12 bars, then this is 
12 * 5 = 60 Minutes.

In this particular case the next step is to set the Time Period Type Input to Minutes and the Time Period Length 
Input to 60.

Inputs

[Link] - [Top]
• Draw Developing Value Area Lines: When this Input is set to No, the Value Area Lines are the same 

across the entire specified time period as defined by the Time Period Length and the Time Period Type 
Inputs. They are the Value Area of the entire time period being referenced. 

When this is set to No and Reference n Periods Back is set to 0, then as the specified time period develops 
during chart updating, the Value Area and Point of Control lines will change. 

When this Input is set to Yes, the Value Area Lines at each bar represent the Value Area from the 
beginning of the time period up until that bar. There is no consideration of the remaining bars within the 
same time period. This Input is assumed to be No if the Reference n Periods Back is set to a value other 
than 0.

• Price Increment In Ticks: The Price Increment In Ticks specifies the grouping of prices. The price 
increment can be as small 1 which represents the Tick Size for the symbol. 1 is the default. Example: If a 
sub period within the specified Time Period has a price range from 1110.5 to 1114, the tick size for the 
symbol is .25, and the Price Increment In Ticks is set to 4, this will group prices into the following price 
groups: 1111, 1112, 1113, 1114. The price group for 1111 will include the range from 1110.5 to 1111.25. A 
Price Increment In Ticks of 2 in this same example, will group prices into the following price groups, 
1110.5, 1111, 1111.5, 1112, 1112.5, 1113, 1113.5, 1114. The price group for 1110.5 will include the range 
from 1110.25 to 1110.5.

• Time Period Type: Sets the type of time period for the TPO Point of Control and Value Area lines. This 
Input works in conjunction with Time Period Length. For a 1 Day period, set this to Days.

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days.

• Automatically Correct Invalid Time Period Type/Length: When this Input is set to Yes, then when 
changing the Bar Period for the chart that contains this study to a Daily or higher time frame, the Time 
Period Type will be set to Months and the Time Period Length will be set to 1. 

Otherwise, when this Input is set to No then when changing the Bar Period for the chart that contains this 
study to a Daily or higher time frame, the Time Period Type and the Time Period Length will not be 
changed. 

• TPO Letter Time Length in Minutes: This is the amount of time for each TPO time block which are used 
to calculate the Value Area Lines from. The default is 30 minutes. This Input only applies to Intraday 
charts. If the Time Period Type Input is set to Years, this Input does not apply. The TPO time block is 
internally set to 1 month for Years. The TPO Letter Time Length in Minutes is also known as the Sub 
Period time length. 

The timeframe/period per bar in an Intraday chart must evenly divide into this time block specified. The 
timeframe/period per bar must also be less than or equal to this time block specified. For more information, 
refer to Incorrect Value Area or Point of Control Values. 

For example, if TPO Letter Time Length in Minutes is set to 30, that means the chart bars cannot exceed 
30 minutes per bar, and the time period of the chart bars must evenly divide into this time. So for example 
the chart bars can be 1 minute, 5 minutes, 10 minutes, 15 minutes or 30 minutes. 

• TPO Value Area %: This percentage specifies the percentage around the Point of Control that the Value 
Area High and Low are calculated from. The default is 70%. Refer to Calculations for details.
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• Reference n Periods Back: This Input only applies when Draw Developing Value Area Lines is set to 
No. This Input sets the number of periods (1 day, 1 Week,...) back that the TPO Value Area and Point of 
Control lines will reference. If it is set to 0, then the lines are calculated based upon the period they are 
drawn on. If it is set to 1, they will reference the prior period. If it is set to 2, then the Value Area and Point 
of Control lines will reference 2 periods back.

• One Period Only at End of Chart: When this Input is set to Yes, then there will be just one set of lines for 
the Value Area and Point of Control for the specified Time Period Type and Length at the end of the 
chart. For example, if the Time Period for the Value Area calculations is set to 1 Day, then the Value Area 
High, Value Area Low, and Point of Control will be displayed at the end of the chart going back 24 hours. 

The lines will always be for the duration of the specified Time Period Type and Length and not less. 
When using this option, there is not any consideration of weekend days. Therefore, if this Input is set to 
Yes and the Time Period Length and Type are set to 3 Days, then on a Monday at 12:00:00, the starting 
Date-Time will be Friday at 12:00:01.

• New Period At Day Session Start When Using Evening Session (1 Day Period Only): When this Input 
is set to Yes and you have defined separate Evening Session times in Chart >> Chart Settings, then 
separate Value Area Lines and Point of Control will be calculated and displayed for both the Day session 
and the Evening session. Normally there will be one set of lines that starts at the Evening session time. 
When this Input is set to Yes, then at the day session Start Time a new set of Value Area Lines and Point of 
Control will begin.

• 30 Minute Letter/Block SubPeriod Handling: This Input specifies several options for the handling of 
TPO Profile subperiods when using a TPO Letter/Block time period of 30 minutes and a Session Times >> 
Start Time in Chart >> Chart Settings which is not evenly divisible by 30 minutes or does not start at 
0:00. The choices are as follows:
◦ Standard: This is the default setting and there is no special handling.
◦ Merge Odd SubPeriod with Next: This will merge the odd sub period which arises from an odd 

chart Start Time, with the next subperiod creating a longer subperiod than the setting. Example: If 
the chart Start Time is 8:20 and the sub period time length is 30 minutes, there will be a single sub 
period which goes from 8:20 to 8:59:59.

◦ Start New Subperiods at Even 30 Minute Time Blocks: Any odd sub periods are handled on their 
own, creating a shorter sub period. Example: If the chart Start Time is 8:20, there will be a single 
sub period which goes from 8:20 to 8:29:59. The next sub period will begin at 8:30 and will be 30 
minutes long.

• Count 2 Levels at a Time for Value Area: When this input is set to Yes, the calculation for the Value 
Area uses every other level, rather than looking at every level. Refer to How Point of Control and Value 
Area are Calculated for more information.

• Base on Day Session Only: When this Input is set to Yes then the TPO Value Area Lines calculation does 
not use the Evening Session times, therefore the calculations are only based on the Day Session times as 
defined in the Session Times.

*Last modified Thursday, 18th July, 2024.
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• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

TRIX
This study calculates and displays the TRIX study.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the value of TRIX at Index \(t\) for the given Inputs 
as \(TRIX_t(X,n)\), and we compute it using the following sequence of Exponential Moving Averages for the 
given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\) 
\(EMA_t^{(3)}(X,n) = EMA_t(EMA(EMA(X,n),n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(TRIX_t(X,n)\) in terms of these Exponential Moving Averages for \(t \geq 3n - 2\) as 
follows.

\(TRIX_t(X,n) = \displaystyle{100 \cdot \frac{EMA_t^{(3)}(X,n) - EMA_{t - 1}^{(3)}(X,n)}{EMA_{t - 1}^{(3)}
(X,n)}}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

TRIX.107.scss 

*Last modified Monday, 03rd October, 2022.
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Tenkan-Sen
This study calculates and displays the Tenkan-Sen study for the data specified by the Input Data High and Input 
Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denotining Input Data High and Input Data Low, 
respectively, and let \(X_t^{(High)}\) and \(X_t^{(Low)}\) be their respective values at Index \(t\). Let the 
Tenkan-Sen Length be denoted as \(n_{TS}\).

We denote the maximum value of \(X_t^{(High)}\) and the minimum value of \(X_t^{(Low)}\) over a moving 
window of \(n_{TS}\) chart bars terminating at Index \(t\) as \(\max_t(X^{(High)},n_{TS})\) and \
(\min_t(X^{(Low)},n_{TS})\), respectively. These are computed for \(t \geq n_{TS} - 1\) as follows.

\(\max_t\left(X^{(High)},n_{TS}\right) = \max\left\{X_{t - n_{TS} + 1}^{(High)},...,X_t^{(High)}\right\}\) 

\(\min_t\left(X^{(Low)},n_{TS}\right) = \min\left\{X_{t - n_{TS} + 1}^{(Low)},...,X_t^{(Low)}\right\}\)
We denote the value of Tenkan-Sen at Index \(t\) for the given Inputs as \(TS_t\left(X^{(High)}, X^{(Low)}, 
n_{TS}\right)\), and we compute it for \(t \geq n_{TS} - 1\) as follows.

\(TS_t\left(X^{(High)}, X^{(Low)}, n_{TS}\right) = \displaystyle{\frac{\max_t\left(X^{(High)},n_{TS}\right) + 
\min_t\left(X^{(Low)},n_{TS}\right)}{2}}\)
This study is mathematically identical to the Kijun-Sen study. The only difference between the two is that Tenkan-
Sen has a default length of \(n_{TS} = 9\), while Kijun-Sen has a default length of \(n_{KS} = 26\).

Inputs

• Tenkan-Sen Length
• Input Data High
• Input Data Low

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Tenkan_Sen.192.scss 

*Last modified Monday, 03rd October, 2022.
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Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Text Display For Study
Text Display for Study or Text Display For Study from Chart, is a study which is designed to give you a large 
text display of the value at the last bar in the chart of the selected Subgraph of the selected Study on any chart in 
the Chartbook.

The Text Display for Study study is only able to access a study within the same chart as the chart containing this 
study. To access a study in another chart, use the Text Display For Study from Chart study instead.

The study Subgraph can also be from the same chart that this study is applied to. You can position this value text 
display anywhere on the chart. Use the Study And Subgraph To Display Input to select which study Subgraph on 
a chart to display as large text.

Once you have the value of a study Subgraph for the last bar displayed, as text on the chart, you may not want to 
view the original study any longer. To do this go into the Study Settings window for the study and enable Hide 
Study.

Setting the Text Font Size

To set the font size of the text, open the Study Settings window for this study. For instructions, refer to the 
Adding/Modifying Studies section.

Select the Subgraphs tab. Adjust the Width/Size setting for the Text Display Subgraph.

Inputs

• Horizontal Position From Left: This Input specifies the relative position from the left side of the chart that 
the study value text will appear at. The value can be from 1 to 150. 

• Vertical Position From Bottom: This Input specifies the relative position from the bottom of the Chart 
Region that the study value text will appear at. The value can be from 1 to 100. 1 is at the bottom of the 
region and 100 as at the top of the region.

• Study And Subgraph To Display: This Input provides 3 list boxes allowing you to select a specific Chart, 
Study and the study Subgraph that you want to display the last value of as a large text display. If you do not 
see the particular study you want to select listed and it is on the same chart and in the list of Studies to 
Graph in the Chart Studies window, then you need to first Apply the studies to the chart before you can 
select them if they were not applied to the chart before.In the case of the Text Display For Study the 
selection of the chart is not supported. This is only supported with the Text Display For Study from 
Chart study.

• Display Subgraph Name:
• Subgraph Columns Back: The default value for this Input is 0. It specifies from the last column/bar in the 

chart, how many columns/bars back to get the value from the study Subgraph to display. For example if this 
is 1, then the second to last value in the study Subgraph being referenced, will be displayed by this study as 
text. This can also be set to a negative value to reference study Subgraph values after the last column/bar in 
the chart. This would be for studies that draw past the last bar in the chart.

• Prefix Text for Display Value: You are able to specify text that the displayed value will be prefixed with. 
This Input allows you to specify the text. This allows you to label the displayed value so you know exactly 
what it is when looking at it on the chart. The final output will be: [Prefix Text] [value].

• Suffix Text for Display Value: You are able to specify text that the displayed value will be suffixed with. 
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This Input allows you to specify the text. This allows you to label the displayed value so you know exactly 
what it is when looking at it on the chart. The final output will be: [value][Suffix Text].

• Use Text for Non-Zero Value: When the displayed Study and Subgraph to which this study is applied has 
a non-zero numerical value, this Input allows you to specify text in lieu of that value. That text is specified 
by the following Input, Non-Zero Value Text.

• Non-Zero Value Text: See the description of the previous Input, Use Text for Non-Zero Value.
Examples

Displaying Average True Range Value on Main Price Graph

The following directions give an example of how to uses the Text Display for Study study in order to display the 
current value of the Average True Range study without displaying the Average True Range study itself on the 
chart.

1. Open the Studies window and add the Average True Range to the list of studies to graph. For information 
on how to add studies, refer to Adding/Modifying Chart Studies.

2. Select the Settings button to open the settings for the Average True Range study.
3. Select the checkbox next to Hide Study to hide this study and not have it displayed on the Chart.
4. Modify the settings for the Average True Range study as desired. For more information on the Inputs for 

this study, refer to Average True Range.
5. Select OK to close the settings window for the Average True Range study.
6. Add the Text Display for Study study to the list of studies to graph.
7. Select the Settings button to open the settings for the Text Display for Study study.
8. Select the Study and Subgraph to Display Input and set the Study to the Average True Range and the 

Subgraph to ATR (SG1).
9. Set the other Inputs for this study as desired.
10. Select OK to close the Settings window for the Text Display for Study study.
11. Select OK to close the Studies window and have the Average True Range displayed in the Main Price 

Graph.
Displaying Text Based on Alert Condition

[Link] - [Top]
The following directions give an example of how to use the Text Display for Study in combination with the Color 
Bar Based on Alert Condition study in order to conditionally display text on a chart.

In this particular case, the ADX study is also used as the basis for the test condition. Other studies can be used, as 
this is just for example purposes.

1. Open the Studies window and add the ADX, Text Display for Study, and Color Bar Based on Alert 
Condition studies to the chart. Ensure that the order of the studies in the Studies to Graph area is in the 
following order from top to bottom:
◦ ADX
◦ Color Bar Based on Alert Condition
◦ Text Display for Study

2. If desired, set the ADX study to Hidden by selecting the ADX study in the Studies to Graph area and then 
selecting the Hide button.

3. Hide the Color Bar Based on Alert Condition study by selecting the the Color Bar Based on Alert 
Condition study in the Studies to Graph area and then selecting the Hide button.

4. Open the Settings window for the Color Bar Based on Alert Condition study by selecting the study from 
the list in the Studies to Graph area, then selecting the Settings button.

5. Select the Alerts tab and enter a formula similar to =ID1.SG1 > 28. Note that the specific ID of the ADX 
study is to be used if it is not the very first study in the Studies List.

6. Select the Settings and Inputs tab and adjust the Settings as desired, leaving the Output When Condition 
True as 1.0. Select OK to close the Settings window for this study.

7. Open the Settings window for the Text Display for Study study.
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8. Set the Settings as desired, setting the following to these specific values:
◦ Study and Subgraph to Display: Set to the Color Bar Based on Alert Condition study and the 

Color Bar Subgraph.
◦ Use Text for Non-Zero Value: Set this value to Yes.
◦ Non-Zero Value Text: Enter the text to display when the Color Bar Based on Alert Condition 

becomes true. For example, enter the following ADX is True.
9. Select OK to close the Settings window.
10. Select OK to close the Studies window, if necessary.

*Last modified Monday, 03rd October, 2022.
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• Technical Studies Reference
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Text Display For Study from Chart
The documentation for the Text Display For Study from Chart study can be found on the Text Display for Study 
documentation page.

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart
Financial Markets Charting and Trading Platform

• Main

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index69ed.html?page=doc/StudiesReference.php&ID=295
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index69ed.html?page=doc/StudiesReference.php&ID=295
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexb7e5.html?page=doc/StudiesReference.php&ID=334&Name=Text_Display_For_Study
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index2a8e.html?page=doc/PurchaseInformation.php


◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Three Line Break 
Chart

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexe2e2.html?page=doc/StudiesReference.php&ID=131
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexe2e2.html?page=doc/StudiesReference.php&ID=131
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


Three Line Break Chart
A Three Line Break chart displays boxes using only the Last/Close prices of the underlying bars in the chart. Only 
the Last/Close prices are used. Not the High or Low. Although with the Input Data Input you can select another 
bar element instead, such as an Average Price.

If an underlying bar Last price exceeds the current bar box High price, a new Uptrend box is drawn. The opening 
price of the new box is the same as the previous box close price unless the Show Real Open Input is set to Yes.

If the Last price exceeds the current bar box Low price, a new Downtrend box is drawn. The opening price of the 
new box is the same as the previous box close price unless the Show Real Open Input is set to Yes.

Nothing happens if the Last price is within the current bar box High and Low price.

If there is a consecutive number of boxes in the same direction, Uptrend or Downtrend boxes, then the Last price 
must go below or go above the lowest price or highest price respectively, of the specified number of consecutive 
boxes for a new box to be drawn. The number of consecutive boxes is specified with the Consecutive Boxes to 
Break (n) Input. Otherwise, if the number of consecutive boxes is less than the specified number (Consecutive 
Boxes to Break (n) Input), the Last price only needs to go below or go above the lowest price or the highest price 
respectively, of only the current bar box to make a new box unless the Must Break Consecutive Boxes < n is set 
to Yes.

For example, if Consecutive Boxes to Break (n) is set to 3, and the last 3 boxes are all Downtrend boxes, then in 
order for a new Uptrend box to be drawn, the underlying bar Last trade price must be higher than all 3 Downtrend 
boxes.

The Three Line Break chart draws the final box as live data is received. The final live box could be either an up or 
down box, and is not determined until the box is complete. The final box is never removed, but the Open value of 
the box can change when the box is closed based on the Show Real Open Input.

This study can be applied to both Intraday and Historical daily charts. The period of the underlying bars can be any 
period. Although bars of a very short duration, such as under 10 seconds, would create the most accurate chart. 
You may want to use a longer time period per bar for different results.

Inputs

• Input Data
• Consecutive Boxes to Break (n): The number of consecutive boxes in the same direction that have to be 

exceeded to start a new box.
• Must Break Consecutive Boxes < n: If this Input is set to Yes, then the Last price must exceed the High or 

Low of consecutive Uptrend or Downtrend boxes that are less than the number specified with Consecutive 
Boxes to Break (n). If this Input is set to No, then only the High or Low level of the prior box needs to be 
exceeded to start a new box.

• Show Real Open: This Input affects how a box displayed. When this Input is set to No, a classic Line 
Break box is displayed, by setting the previous Close. In this case, the true Open value can still be accessed 
in the True Open Subgraph. When this Input is set to Yes, the open value of the Line Break box is set to the 
true open, which may distort the Line Break box, but allows the true Open value to be observed. In this 
case, the Line Break Open value can be accessed in the Line Break Open Subgraph.

Graph Draw Type

Any Graph Draw Type can be used. The typical Graph Draw Types are given below. To set the Graph Draw 
Type, open the Study Settings window for the Three Line Break Chart study. Go to the Subgraphs tab. Change 
the Graph Draw Type setting.

• Candlestick: When this Graph Draw Type is used, the classic Line Break box is represented by the 
Candlestick body, and the Candlestick wicks will represent the High/Low data that falls outside the Line 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData


Break box.
• Candlestick Body Only: When this Graph Draw Type is used, a classic Line Break box is drawn using 

the Open and Close values of the bar. The High and Low values are still present in High and Low 
Subgraphs, but are not displayed. The values can still be used in ACSIL and with the Stritch it studies. The 
values are also visible in the Window >> Chart Values Window.

*Last modified Monday, 03rd October, 2022.
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Time and Sales Total Ask Size Depth
The Time and Sales Total Ask/Bid Size studies display the total of the Bid Size Depth or the Ask Size Depth 
from the market depth that has been received from the data feed for the symbol. The totals are captured any time 
the best Bid price, Ask price, Bid Size, or Ask Size values change.

All market depth sizes/quantities are totaled/summed. You can see all market depth levels through File >> Open 
Market Depth Window.

There is a direct column to column correspondence between these studies which display the Total Bid Size Depth 
and Total Ask Size Depth, and the Time and Sales Bid & Ask study. What this means is that at any column in the 
chart, the values you see for the Bid and Ask prices will correspond to the quantities you see from the Time and 
Sales Total Bid Size Depth and Time and Sales Total Ask Size Depth studies.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

Inputs

• Size Filter >=: Any Total Bid/Ask Depth Size which equals or greater than this value, will be displayed 
and not filtered. The default value is 1.

• Size Filter <= (0 means no limit): Any Total Bid/Ask Depth Size which equals or is less than this value, 
will be displayed and not filtered. The default value is 0 which disables this filter.

*Last modified Monday, 03rd October, 2022.
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• Description
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Description

[Link] - [Top]
This study highlights the background of Chart Region 1 across the time range specified through the Start Time to 
End Time Inputs. Start Time and End Time can be reversed if you want to highlight across midnight.

Verify the Subgraph Color for this study is set to what you require for the study and gives you the amount of 
contrast that you need. This is set through the Subgraphs tab of the Study Settings window for the study.

Inputs

[Link] - [Top]
• Start Time: The starting time to begin the highlight. This can be a time which is less than the End Time in 

which case it starts in the previous day.
• End Time: The ending time to end the highlight. This time is also included in the time range. 

It is important to understand that the time you see on the Time Scale for a chart bar, is the Bar Starting 
Time. Chart bars start at the starting time and then end 1 microsecond earlier than the starting time of the 
next chart bar. A chart bar that includes the End Time will be highlighted. This information also applies to 
Start Time.

• Display in Forward Projection Area: This determines whether the highlighting continues into the forward 
projection area of the chart if the End Time is in that area.

*Last modified Saturday, 23rd March, 2024.
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Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Time Range Highlight - Transparent
• Description
• Inputs

Description

[Link] - [Top]
This study highlights the background of Chart Region 1 across the time range specified through the Start Time to 
End Time Inputs. Start Time and End Time can be reversed if you want to highlight across midnight. The 
background coloring is Transparent with this study.

Verify the Subgraph Color for this study is set to what you require for the study and gives you the amount of 
contrast that you need. This is set through the Subgraphs tab of the Study Settings window for the study.

Inputs

[Link] - [Top]
• Start Time: The starting time to begin the highlight. This can be a time which is less than the End Time in 

which case it starts in the previous day.
• End Time: The ending time to end the highlight. This time is also included in the time range. 

It is important to understand that the time you see on the Time Scale for a chart bar, is the Bar Starting 
Time. Chart bars start at the starting time and then end 1 microsecond earlier than the starting time of the 
next chart bar. A chart bar that includes the End Time will be highlighted. This information also applies to 
Start Time.

• Display in Forward Projection Area: This determines whether the highlighting continues into the forward 
projection area of the chart if the End Time is in that area.

*Last modified Saturday, 23rd March, 2024.
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Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Time Series Forecast
The Time Series Forecast study calculates and displays the sum of the Moving Linear Regression and the Linear 
Regressive Slope studies. Refer to the documentation in those studies for an explanation of the notation used here.

Let \(X\) be a random variable denoting the Input Data Input, and let \(n\) denote the Length Input. Then the 
Time Series Forcast at Index \(t\) is denoted as \(TSF_t(X,n)\), and it is computed for \(t \geq n - 1\) as follows.

\(TSF_t(X,n) = MLR_t(X,n) - LRS_t(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Time_Series_Forecast.374.scss 

*Last modified Monday, 03rd October, 2022.
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Time and Sales Ask Size
The Time and Sales Ask/Bid Size studies display the individual best Bid Size or Ask Size values that have been 
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received from the data feed for the symbol.

There is a direct column to column correspondence between these studies which display the Bid Size or Ask Size 
and the Time and Sales Bid and Time and Sales Ask studies. What this means is that at any column in the chart, 
the values you see for the Bid and Ask prices will correspond to the sizes you see from the Time and Sales Bid 
Size and Time and Sales Ask Size studies.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

At each chart column, the values of the Time and Sales studies do not correspond timewise to the individual chart 
bars. Instead they just represent the most recent Time and Sales data received from the data feed. With the 
rightmost value being the most recent and the leftmost value being the oldest available value.

Display Sizes/Quantities As Values

To display the Bid or Ask Sizes/Quantities as values instead of a line, go to the Subgraphs Tab in the Study 
Settings window for the study. Set the Draw Style for Subgraph 1 (SG1) to Value of Subgraph.

Inputs

• Size Filter >=: Any Bid/Ask Size which equals or greater than this value, will be displayed and not filtered. 
The default value is 1.

• Size Filter <= (0 means no limit): Any Bid/Ask Size which equals or is less than this value, will be 
displayed and not filtered. The default value is 0 which disables this filter.

*Last modified Monday, 03rd October, 2022.
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Time and Sales Bid & Ask
The Time and Sales Bid & Ask studies display the individual best Bid and Ask prices that have been received 
from the data feed for the symbol. 

This data comes from the Bid and Ask Records data in the Time and Sales data for the symbol of the chart. There 
is one record for each Bid and Ask price update.

There is a direct column to column correspondence between these studies which display the Bid and Ask prices 
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and the Time and Sales Bid Size and Time and Sales Ask Size studies. 

What this means is that at any column in the chart, the values you see for the Bid and Ask prices will correspond to 
the sizes you see from the Time and Sales Bid Size and Time and Sales Ask Size studies.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

This study is now supported during a chart replay in version 2148 and higher. In this case, there are no separate Bid 
and Ask Records. The study will display the Bid and Ask prices at the time of each trade.

At each chart column, the values of the Time and Sales studies do not correspond timewise to the individual chart 
bars. Instead they just represent the most recent Time and Sales data received from the data feed. With the 
rightmost value being the most recent and the leftmost value being the oldest available value.

*Last modified Monday, 03rd October, 2022.
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Time and Sales Bid Size
The Time and Sales Ask/Bid Size studies display the individual best Bid Size or Ask Size values that have been 
received from the data feed for the symbol.

There is a direct column to column correspondence between these studies which display the Bid Size or Ask Size 
and the Time and Sales Bid and Time and Sales Ask studies. What this means is that at any column in the chart, 
the values you see for the Bid and Ask prices will correspond to the sizes you see from the Time and Sales Bid 
Size and Time and Sales Ask Size studies.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

At each chart column, the values of the Time and Sales studies do not correspond timewise to the individual chart 
bars. Instead they just represent the most recent Time and Sales data received from the data feed. With the 
rightmost value being the most recent and the leftmost value being the oldest available value.

Display Sizes/Quantities As Values

To display the Bid or Ask Sizes/Quantities as values instead of a line, go to the Subgraphs Tab in the Study 
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Settings window for the study. Set the Draw Style for Subgraph 1 (SG1) to Value of Subgraph.

Inputs

• Size Filter >=: Any Bid/Ask Size which equals or greater than this value, will be displayed and not filtered. 
The default value is 1.

• Size Filter <= (0 means no limit): Any Bid/Ask Size which equals or is less than this value, will be 
displayed and not filtered. The default value is 0 which disables this filter.
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Time and Sales Price
Time and Sales Price is a study that displays the prices from the individual trades received. Sierra_Chart must be 
connected to the Data Feed to receive Time and Sales data. To connect to the data feed, select File >> Connect to 
Data Feed.

At each chart column only the Bid Subgraph or the Ask Subgraph will be set with the price of the trade depending 
upon whether the trade occurred at the Bid or Ask price.

Bid Subgraph: Prices of the trades that occurred at the Bid price or lower.

Ask Subgraph: Prices of the trades that occurred at the Ask price or higher.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

At each chart column, the values of the Time and Sales studies do not correspond timewise to the individual chart 
bars. Instead they just represent the most recent Time and Sales data received from the data feed. With the 
rightmost value being the most recent and the leftmost value being the oldest available value.

Inputs

• Volume Filter >=: This Input setting will filter out all trades with a volume that is below the given value. 
Only trades with a volume of this setting or higher will be displayed.

• Volume Filter <= (0 means no limit): This Input setting will filter out all trades with a volume that is 
above the given value. Only trades with a volume of this setting or lower will be displayed. Use a value of 0 
to ignore this setting.
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Time and Sales Time
Time and Sales Time is a study that displays the times of the individual trades received. These times directly 
correspond to the prices shown with the Time and Sales Price study. Sierra_Chart must be connected to the Data 
Feed to receive Time and Sales data. To connect to the data feed, select File >> Connect to Data Feed.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

Inputs

• Volume Filter >=: This Input setting will filter out all trades with a volume that is below the given value. 
Only trades with a volume of this setting or higher will be displayed.

• Volume Filter <= (0 means no limit): This Input setting will filter out all trades with a volume that is 
above the given value. Only trades with a volume of this setting or lower will be displayed. Use a value of 0 
to ignore this setting.
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• Using Studies (Opens a new page)

Time and Sales Total Bid Size Depth
The Time and Sales Total Ask/Bid Size studies display the total of the Bid Size Depth or the Ask Size Depth 
from the market depth that has been received from the data feed for the symbol. The totals are captured any time 
the best Bid price, Ask price, Bid Size, or Ask Size values change.

All market depth sizes/quantities are totaled/summed. You can see all market depth levels through File >> Open 
Market Depth Window.

There is a direct column to column correspondence between these studies which display the Total Bid Size Depth 
and Total Ask Size Depth, and the Time and Sales Bid & Ask study. What this means is that at any column in the 
chart, the values you see for the Bid and Ask prices will correspond to the quantities you see from the Time and 
Sales Total Bid Size Depth and Time and Sales Total Ask Size Depth studies.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

Inputs

• Size Filter >=: Any Total Bid/Ask Depth Size which equals or greater than this value, will be displayed 
and not filtered. The default value is 1.

• Size Filter <= (0 means no limit): Any Total Bid/Ask Depth Size which equals or is less than this value, 
will be displayed and not filtered. The default value is 0 which disables this filter.

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart
Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index8793.html?page=doc/FileMenu.html#OpenMarketDepthWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index8793.html?page=doc/FileMenu.html#OpenMarketDepthWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index2c7f.html?page=doc/DataSourceSettings.php#StoredTimeSalesRecords
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/12/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3367.html?page=doc/OtherSitesLinks.php


• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Time and Sales 
Volume

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Time and Sales Volume
Time and Sales Volume is a study that displays the volumes of the individual trades received. Sierra_Chart must 
be connected to the Data Feed to receive Time and Sales data. To connect to the data feed, select File >> Connect 
to Data Feed.

Bid Subgraph: Volumes of the trades that occurred at the Bid price or lower.
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Ask Subgraph: Volumes of the trades that occurred at the Ask price or lower.

This study has a dependency on the Time and Sales data. To adjust the number of stored Time and Sales records, 
refer to Number of Stored Time and Sales Records.

Inputs

• Volume Filter >=: This Input setting will filter out all trades with a volume that is below the given value. 
Only trades with a volume of this setting or higher will be displayed.

• Volume Filter <= (0 means no limit): This Input setting will filter out all trades with a volume that is 
above the given value. Only trades with a volume of this setting or lower will be displayed. Use a value of 0 
to ignore this setting.
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Trade Management by Study
For complete documentation for the Trade Management by Study study, refer to Study Controlled Targets and 
Stops.
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• Using Studies (Opens a new page)

Trade Volume Index
The Trade Volume Index (TVI) shows whether a symbol is being accumulated (purchased) or distributed (sold). It 
should be used on Intraday charts with a very short time period per bar. The TVI is based on the premise that trades 
taking place at higher "asking" prices are buy transactions and trades at lower "bid" prices are sell transactions.

Let the Input Data Input be denoted as \(X\), and let its value at Index \(t\) be denoted as \(X_t\). Let the Tick Size 
be denoted as \(s\). The we denote the Trade Volume Index at Index \(t\) as \(TVI_t(X,s)\), and we compute it for 
\(t > 0\) as follows.

\(TVI_t(X,s) =\left\{ \begin{matrix} TVI_{t - 1}(X,s) + V_t & X_t - X_{t - 1} > s \\ TVI_{t - 1}(X,s) & X_t - 
X_{t - 1} = s \\ TVI_{t - 1}(X,s) - V_t & X_t - X_{t - 1} < s \end{matrix}\right .\)
Inputs

• Input Data
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Trade_Volume_Index.50.scss 

*Last modified Monday, 03rd October, 2022.
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Traders Dynamic Index
This study calculates and displays a Traders Dynamic Index (TDI) of the data specified by the RSI Price Input. 
The TDI consists of five Subgraphs. This study relies on the studies RSI and Bollinger Bands. See the 
documentation of those studies for an explanation of the notation used here.

Let the RSI Price at Index \(t\) be given by \(X_t\). Let the RSI Length, Volatility Band Length, RSI Price 
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Line, and RSI Trade Signal Line Inputs be denoted as \(n_{RSI}\), \(n_{Vol}\), \(n_{PL}\), and \(n_{TSL}\), 
respectively.

The five Subgraphs of the TDI are computed for \(t \geq 0\). The first two of them are moving averages of the RSI.

\(\displaystyle{\overline{RSI}_t\left(X,n_{RSI},n_{PL}\right) = SMA_t\left(RSI\left(X,n_{RSI}\right),n_{PL}
\right)}\)
Note: The Moving Average Type in the above formula is determined by the RSI Price Type Input.

\(\displaystyle{\overline{RSI}_t\left(X,n_{RSI},n_{TSL}\right) = SMA_t\left(RSI\left(X,n_{RSI}
\right),n_{TSL}\right)}\)
Note: The Moving Average Type in the above formula is determined by the Trade Signal Type Input.

The remaining three Subgraphs are the Top, Middle, and Bottom Volatility Bands. The values of these Subgraphs 
at Index \(t\) are denoted as \(TB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right)\), and \(BB^{(Vol)}_t\left(X, 
n_{RSI}, n_{Vol}\right)\), \(TB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right)\), respectively. These Bollinger Bands 
of the RSI, as we indicate below.

\(TB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right) = TB^{(BB)}_t\left(RSI\left(X,n_{RSI}\right), n_{Vol}, 
1.6185\right)\) 
\(MB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right) = MB^{(BB)}_t\left(RSI\left(X,n_{RSI}\right), n_{Vol}, 
1.6185\right)\) 
\(BB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right) = BB^{(BB)}_t\left(RSI\left(X,n_{RSI}\right), n_{Vol}, 
1.6185\right)\)
Inputs

• RSI Length
• RSI Price
• Volatility Band Length
• RSI Price Line
• RSI Price Type
• RSI Trade Signal Line
• Trade Signal Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Traders_Dynamic_Index.394.scss

*Last modified Monday, 03rd October, 2022.
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Trading Levels - Local Data
• Description
• Inputs

Description

[Link] - [Top]
The Trading Levels - Local Data study is used to draw lines on the chart for the dates and price levels specified. 
Dates and price levels are specified through the Level # Inputs. 

This study also supports drawing a highlighted range between two price levels. There can be multiple highlighted 
ranges for a specified date. 

This study is meant to be used with the Realtime Chartbook Sharing functionality to share price levels in real-time 
with other users. 

Inputs

[Link] - [Top]
• "Level 1 through Level 60: There are 60 Study Inputs to specify the price levels, numbered 1 through 60. 

These Inputs are for specifying the date for the price levels, and the levels themselves. The following are 
the two supported formats. 

You need to use consistently one format or the other in an instance of the study. Not both.
◦ Input format for single lines: YYYY-MM-DD, [level_value_1], [level_value_2], [level_value_3], 

[level_value_4], and so on. YYYY-MM-DD is the date in year, month, day format. level_value_# 
are the price levels separated by a comma. Example: 2024-03-25, 4000, 4001, 4001.5

◦ Input format for highlighted range between two price levels: YYYY-MM-DD, 
[level_1_top_value:level_1_bottom_value], [level_2_top_value:level_2_bottom_value], and so on. 
YYYY-MM-DD is the date in year, month, day format. level_#_top_value specifies the top of a 
price range. level_#_bottom_value specifies the bottom of a price range. There can be multiple price 
range pairs separated by a comma. Example: 2024-03-25, 4000:4001, 4010:4011, 4015:4015.5
▪

*Last modified Friday, 29th March, 2024.
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• Using Studies (Opens a new page)

Trading Profit Management Status
This study displays the status of the Daily Net Profit Management. 

This same information can be found in the Status section of the Daily Net Profit Management section on the 
Trade >> Global Profit/Loss Management window.

The status will state Profit management is disabled. Account: [account name] if the Flatten Positions When 
Profit Rules Met is not selected.

Inputs

• Initial Horizontal Position From Left (1-150): This defines the horizontal position of the text that will be 
displayed when it is first placed onto the chart. The placement is defined from the left side of the screen, so 
a value of 1 places the text on the far left side, and a value of 150 places it to the far right side. 

This does not update the position after the study has been added to a chart. To change the position of the 
text after the study has been added to a chart, right-click on the text and select Move Drawing. For more 
information on moving a drawing, refer to Move Drawing.

• Initial Vertical Position From Bottom (1-100): This defines the vertical position of the text that will be 
displayed when it is first placed onto the chart. The placement is defined from the bottom of the screen, so a 
value of 1 places the text on the bottom of the screen, and a value of 100 places it at the top of the screen. 

This does not update the position after the study has been added to a chart. To change the position of the 
text after the study has been added to a chart, right-click on the text and select Move Drawing. For more 
information on moving a drawing, refer to Move Drawing.

• Draw Above Main Price Graph: When this Input is set to Yes then the text from this study is drawn 
above the Main Price Graph, which means that it will obscure the bars of the Main Price Graph. When this 
Input is set to No then the text from this study is drawn below the Main Price Graph, which means that the 
bars of the Main Price Graph will be drawn on top of the text, possibly obscuring the text if they overlap.

• Transparent Label Background: When this Input is set to No then the text from this study is drawn with a 
background rectangle around the text. Otherwise, the background rectangle is not drawn. 

The color of the background is controlled by the secondary color of the Status Text subgraph.

*Last modified Monday, 03rd October, 2022.
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Trading System - Study Subgraph Crossover
The Trading System - Study Subgraph Crossover is an automated trading system study which will submit a buy 
or sell order when one Study Subgraph crosses over another Study Subgraph. Either a new Position will be entered, 
or an existing Position can be reversed. Exiting of the position is dependent on the use of Attached Orders or 
manually closing the Position.

Since this is an automated trading study, for an understanding of the internal logic used aside from the crossing 
logic, refer to Automated Trading Management.

The Line 1 and Line 2 Inputs for this study define the two Subgraphs to be used to compare against each other. 
When the two Subgraphs cross, then depending upon the setting of the Action on Crossover When In Position 
Input, a Market order with the same Quantity is set on the Trade Window this study is applied to, will be sent. The 
check is performed relative to the direction of the Line 1 Input Subgraph and whether it is crossing from above or 
below the Line 2Input Subgraph.

If there are no open Positions for the chart, then when Line 1 crosses Line 2 from above, a Sell order is placed, and 
when Line 1 crosses Line 2 from below, a Buy order is placed.

If there are open Positions for the chart, then the setting of the Action on Crossover When In Position Input 
defines what action will be taken relative to these open positions when the lines cross. Refer to the Action on 
Crossover When In Position Input documentation below for more information.

This Trading system study can be used in Trade Simulation Mode only if you do not want it to submit real orders. 
For additional information, refer to the Send Trade Orders to Trade Service Input description below.

To perform back testing with this study, refer to the Auto Trade System Back Testing page.

Inputs

• Line 1: This defines the specific graph or study, and subgraph to be used as the data for the first line. This 
line is used in conjunction with Line 2 to determine when a crossing event occurs. The direction of this line 
at the time that that it crosses Line 2 determines whether the order placed is Long (crossing from below) or 
Short (crossing from above).

• Line 2: This defines the specific graph or study, and subgraph to be used as the data for the second line. 
This line is used in conjunction with Line 1 to determine when a crossing event occurs.

• Enabled: This input defines whether this trading system is active and will place orders or not. When this is 
set to Yes an order will be placed when the lines cross. Otherwise, no orders will be placed.

• Send Trade Orders to Trade Service: This Input controls whether the order submitted by the study is 
going to be simulated or not. For complete documentation, refer to Send Trade Orders to Trade Service. 
When using Trade Simulation, this input needs to be set to No.

• Maximum Position Allowed: This defines the total quantity of a Position that can be opened by this 
trading system. This number must be equal to or greater than the Order Quantity or the trading system will 
not place the order.

• Action on Crossover When In Position: This defines the action to be taken if a current Trade Position is 
already open and the lines cross. The following options are available:
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◦ No Action: No action is taken when the lines cross with respect to the open Position.
◦ Exit on Crossover: The open Position is closed when the lines cross.
◦ Reverse on Crossover: The open Position is closed and an opposing order is placed, reversing the 

original Position. For additional information about reversing, refer to SupportReversals.
• Evaluate On Bar Close Only: This defines whether the check for the lines crossing occurs at every update 

or only when each bar closes. Set this to Yes to only perform the test when the bar closes.
Halting Order Entry

[Link] - [Top]
Refer to Enabling and Disabling Automated Trading.

*Last modified Monday, 03rd October, 2022.
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Overview

[Link] - [Top]
When using this study, you need to run version 2070 or higher for all the latest updates. To update, refer to Fast 
Update.

The Trading System Based on Alert Condition is an automated trading system study which will submit a Buy or 
Sell order when the specified Alert Condition formula on the study becomes True. 

These orders can be simulated or Live. For more information refer to Send Trade Orders to Trade Service.

This provides a simple method of automated trading. For more advanced methods, it is recommended to use the 
Spreadsheet System for Trading study or the ACSIL Trading functions. 

When an order is generated from this trading system, it will use the settings of the Trade Window. This includes 
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the Quantity and any Attached Orders.

Since this is an automated trading study, for an understanding of the internal logic used aside from the Alert 
Condition Formula that you define, refer to Automated Trading Management.

The Alert Condition is entered in the Alerts tab for this study. For information on setting alerts, refer to Study/
Chart Alerts And Scanning. 

This Trading system study can be used in Trade Simulation Mode if you do not want it to submit real orders. For 
additional information, refer to the Send Trade Orders to Trade Service Input description below.

When using this particular study, you need to be running Sierra_Chart version 1700 or higher. To update, refer to 
Fast Update.

To perform back testing with this study, refer to the Auto Trade System Back Testing page.

For more information on how to use an Automated Trading System refer to Auto Trade Management.

Inputs

[Link] - [Top]
• Enabled: This Input defines whether this trading system is active and will place orders or not. When this is 

set to Yes an order will be placed when the Alert is True. Otherwise, no orders will be placed.
• Number of Bars to Calculate: This Input defines how many chart bars counting back from the last bar in 

the chart for which the Alert Condition will be evaluated. The primary purpose of this Input is to reduce 
calculation time. It has no other practical purpose. 

It has not bearing on the generation of new orders. It just gives you a way to see where orders would have 
been placed on prior bars. 

If Evaluate On Bar Close Only is set to Yes, the Number of Bars to Calculate must be set to 2 or higher. 

When an Alert Formula is evaluated on a particular bar, and based upon the setting of this Input, it is not 
evaluated on prior bars, still the Alert Formula can make reference to prior bars in its formula. 

There is the evaluation of the Alert Formula which is always done across the Number of Bars to Calculate 
and then there is the generation of order signals which is only going to be done on the prior or last chart bar 
depending upon whether Evaluate On Bar Close Only is set to Yes or No, and will be done on any new 
bars added to the chart during real-time updating or a replay. 

• Order Action on Alert: This Input defines the action to be taken when the Alert Condition becomes True. 
It can be one of the following: [Link] - [Top]
◦ Buy Entry: A new Buy Market order is placed using the information defined on the Trade Window 

for this chart which includes the Order Quantity, Time in Force, and Attached Orders settings. For 
further information, refer to Buy Entry.

◦ Buy Exit: A Sell Market order is placed for the open Long Position that exists for the Symbol and 
Trade Account. The total quantity that will be exited is the lesser of the Order Quantity defined on 
the Trade Window or the current Position Quantity. For further information, refer to Buy Exit. An 
exit cannot occur if there is no current Trade Position. 

Effective with version 2067 and higher, when a Buy Exit occurs when there is not an existing 
position, the prior formula state is cleared so that if the Buy Exit is true when a position is entered 
through a Buy Entry and there no longer is a state change with the Buy Exit, the Buy Exit will then 
be able to exit the position after the position is entered. Rather than the Buy Exit state having to go 
false and then back to true for a Buy Exit to occur. 

So this change makes it easier for a Buy Exit to occur. 
◦ Sell Entry: A new Sell Market order is placed using the information defined on the Trade Window 
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for this chart which includes the Order Quantity, Time in Force, and Attached Orders settings. For 
further information, refer to Sell Entry.

◦ Sell Exit: A Buy Market order is placed for the open Short Position that exists for the Symbol and 
Trade Account. The total quantity that will be exited is the lesser of the Order Quantity defined on 
the Trade Window or the current Position Quantity. For further information, refer to Sell Exit. An 
exit cannot occur if there is no current Trade Position. 

Effective with version 2067 and higher, when a Sell Exit occurs when there is not an existing 
position, the prior formula state is cleared so that if the Sell Exit is true when a position is entered 
through a Sell Entry and there no longer is a state change with the Sell Exit, the Sell Exit will then 
be able to exit the position after the position is entered. Rather than the Sell Exit state having to go 
false and then back to true for a Sell Exit to occur. 

So this change makes it easier for a Sell Exit to occur.
•

To perform more than one of these Order Actions, for a complete trading system, add a up to four instances 
of the Trading System Based on Alert Condition study to the chart, with each one set to the particular 
Order Action that you want to perform. 

The order of execution depends upon the order that the studies are added to the Studies to Graph list in the 
Chart Studies window. Therefore, you will want the instance of the Trading System Based on Alert 
Condition study with an Order Action set to Buy Exit listed after the instance of Trading System Based 
on Alert Condition with an Order Action of Buy Entry. 

• Evaluate On Bar Close Only: When this is set to Yes, then this means that the Alert Condition Formula is 
not evaluated on the last bar in the chart, only on the prior bars. 

During a full recalculation of the study, or when historical data is being downloaded, orders will not be 
submitted but the formula is evaluated and the buy and sell indication is still given on the chart. 

When this Input is set to Yes, there would need to be a new bar added to the chart before you would get an 
order signal after initially adding the study to the chart. 

• Send Trade Orders to Trade Service: This Input controls whether the order submitted by the study is 
going to be simulated or not. For complete documentation, refer to Send Trade Orders to Trade Service. 
When using Trade Simulation, this Input needs to be set to No.

• Maximum Position Allowed: This defines the total quantity of a Position that can be opened by this 
trading system. This number must be equal to or greater than the Order Quantity on the Trade Window or 
the trading system will not place the order.

• Maximum Long Trades Per Day: This defines the total number of Long Trades that can be performed by 
this Trading System per Day. A Day is according to the Session Times of the chart.

• Maximum Short Trades Per Day: This defines the total number of Short Trades that can be performed by 
this Trading System per Day. A Day is according to the Session Times of the chart.

• Enable Debugging Output: When this Input is set to Yes a detailed reason is included in the Trade >> 
Trade Service Log with respect to this study when order signals are not followed for whatever reason.

• Cancel All Working Orders On Exit: When this Input is set to Yes and the Order Action on Alert is 
either a Buy Exit or Sell Exit then when the alert becomes True and the Buy Exit or Sell Exit Order is 
sent, the system will also cancel any Working Orders. For more information refer to Cancel All Working 
Orders On Exit on the Automated Trading Management page.

• Allow Trading Only During Time Range: When this Input is set to Yes then trading from this study will 
only occur between the times specified by the Inputs Start Time for Allowed Time Range and End Time 
for Allowed Time Range.

• Start Time for Allowed Time Range: This Input sets the start time for which trading from this study can 
occur when the Allow Trading Only During Time Range is set to Yes. 

When the Trading System Based on Alert Condition study is evaluating the chart bars for a signal, only 
the latest time in the last bar in the chart is used for comparison to this Start Time. The bar starting times 
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themselves are not used. 

Effective with version 1949 and higher, it is supported for Start Time for Allowed Time Range to have a 
time greater than End Time for Allowed Time Range to represent a time range which spans over 
midnight. This is not supported in earlier versions. 

• End Time for Allowed Time Range: This Input sets the end time for which trading from this study can 
occur when the Allow Trading Only During Time Range is set to Yes. 

When the Trading System Based on Alert Condition study is evaluating the chart bars for a signal, only 
the latest time in the last bar in the chart is used for comparison to this Start Time. The bar starting times 
themselves are not used. 

Effective with version 1949 and higher, it is supported for Start Time for Allowed Time Range to have a 
time greater than End Time for Allowed Time Range to represent a time range which spans over 
midnight. This is not supported in earlier versions. 

• Allow Only One Trade per Bar: For documentation, refer to sc.AllowOnlyOneTradePerBar.
• Support Reversals: For documentation, refer to SupportReversals.
• Allow Multiple Entries In Same Direction: For documentation, refer to 

AllowMultipleEntriesInSameDirection.
• Allow Entry with Working Orders: For documentation, refer to AllowEntryWithWorkingOrders.
• ACS Control Bar Button # for Enable/Disable: This is the Advanced Custom Study (ACS) Control Bar 

button number to be associated with this study to enable and disable the automated trading functionality for 
this study. To add this button to the Control Bar, refer to Customize Control Bars.

Step-by-Step Instructions

[Link] - [Top]
1. When using this particular study, you need to be running Sierra_Chart version 1700 or higher. To update, 

refer to Fast Update.
2. Add the Trading System Based on Alert Condition study to the chart. Refer to Adding/Modifying 

Studies.
3. Add the Moving Average - Simple study to the chart as well. This study is used in this particular example. 

You can work with whatever studies you require or none if you do not need them. 
4. Open the Study Settings window for the Trading System Based on Alert Condition study.
5. Go to the Settings and Inputs tab of the Study Settings window.
6. Set the Enabled Input to Yes.
7. Set the Order Action on Alert Input to the particular action you want to take when the Alert Condition 

Formula becomes True.
8. For simulated trading set Send Trade Orders to Trade Service to No. Always set this to No until you are 

confident in the trading system or if you just want the trading system simulated always. Trade >> Trade 
Simulation Mode On also needs to be enabled.

9. The Alert Condition is entered in the Alerts tab for this study. For an example, enter the formula 
=CROSSFROMBELOW(C, ID2.SG1). This will make reference to the moving average study added 
above assuming its identifier ID2. For complete documentation for Alert Condition Formulas, refer to 
Study/Chart Alerts And Scanning.

10. Press OK.
11. Press OK.
12. Open the Trade Window for the chart. Set the Order Quantity to the quantity you want for the orders.
13. If you want to use Attached Orders with the order submitted by the Entry order from this trading system, 

then follow the Attached Order Instructions. 
14. A Buy is denoted on the chart as a point on high. A Sell is denoted as a point on low. The colors and width 

of these can be set through the Subgraphs tab. 
15. If there is no order signal when you expect, then set the Trading System Based on Alert Condition Input 

Enable Debugging Output to Yes. The reason for ignored signals will be listed in the Trade >> Trade 
Service Log. 

16. There are no order signals, for when the system is evaluated on the historical data in the chart. It is 
necessary to perform back testing to accomplish this. To perform back testing with this study, refer to the 
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Auto Trade System Back Testing page.
17. If you need help with your formula or debugging automated trading systems, then in general Sierra_Chart 

does not provide support for this. For more, information, refer to Troubleshooting Automated Trading 
Systems.

Trade Service Log Error Message Descriptions

"Trading is not allowed. Reason: Formula state has not changed" means that the state of the Alert Condition 
formula was previously true and remains true and that is why the order signal is ignored. If trading was not allowed 
for other reasons and the state was true and then trading is allowed, that true signal will then be evaluated and 
trigger an order.

Time in Force

[Link] - [Top]
The Time in Force which is used for the parent order and any Attached Orders, if enabled through the Use 
Attached Orders setting on the Main tab of the Trade Window for the chart, is the Time in Force setting on the 
Main tab of the Trade Window.

The Time in Force setting on the Targets tab does not apply since it does not apply for ACSIL based trading 
systems. It will be ignored. The Time in Force for both the parent order and Attached Orders if enabled, will be the 
same as the parent order.

Order Signals and Disappearing Alert Condition Markers

[Link] - [Top]
By default, the Trading System Based on Alert Condition study uses the Point on High marker on a chart bar 
where there is a Buy signal and the Point on Low marker on a chart bar where there is a Sell signal. 

These markers indicate the current state of the Alert Condition Formula and do not indicate whether or not an order 
was actually submitted and filled. A formula could have momentarily gone true and then back to false and the 
marker is no longer present but an order was submitted. 

You need to display order fills on the chart to actually see where there have been orders submitted and filled. For 
complete documentation, refer to Disappearing Orders Or Signals. 

To help with debugging order signals, including not receiving order signals from the Trading System Based on 
Alert Condition study, set the Enable Debugging Output Input to Yes. When this Input is set to Yes a detailed 
reason is included in the Trade >> Trade Service Log with respect to this study when order signals are not 
followed for whatever reason.

Additionally, refer to the Troubleshooting Automated Trading System Behavior section. 

Notes

[Link] - [Top]
1. When the following message is displayed in the Trade >> Trade Service Log: Formula state has not 

changed, then the message indicates that from one chart update to the next or from one chart bar to the 
next, the true/false state of the formula has not changed and therefore an order entry signal will not be 
given.

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
This study calculates and displays Thomas DeMark's Trading the Nines indicator. Buy and Sell Setups consist of a 
particular 9-bar formation following a price flip. We describe Buy Setups and Sell Setups separately below.

Let \(H_t\), \(L_t\), and \(C_t\) denote the High, Low, and Close Prices, respectively, at Index \(t\). Let the Text 
Labels Tick Offset Input and the Tick Size be denoted as \(k\) and \(s\), respectively.

Buy Setup:

A prerequisite for a Buy Setup is a Bearish Price Flip, which occurs when the following two conditions are met.

• The Close of the prior bar is greater than or equal to the Close of the bar 4 bars prior: \(C_{t - 1} \geq C_{t 
- 5}\).

• The Close of the current bar is less than the Close of the bar 4 bars prior: \(C_t < C_{t - 4}\).
If these conditions are met, then this study numbers the bars starting at the completion of the Price Flip, up to 9 
bars. If the second condition fails at any bar before the 9-bar formation is completed, then the Buy Setup is 
cancelled and must begin again with a new Bearish Price Flip.

The bar numbering for the Buy Setup occurs below the chart bars, at a vertical position given by \(L_t - k \cdot s\). 
The default color for these numbers is green.

If a 9-bar Buy Setup is completed, then the 9th bar is tested for Buy Setup Perfection. The conditions for Perfection 
are as follows. If either of these conditions is met, then the Buy Setup is considered to be Perfected.

• \(L_t \leq L_{t - 2}\) and \(L_t \leq L_{t - 3}\)
• \(L_{t - 1} \leq L_{t - 2}\) and \(L_{t - 1} \leq L_{t - 3}\)

If a Buy Setup is Perfected, then the numbering for the 9th bar in the formation changes to yellow, by default. If 
not, then the numbering does not change color.

Note: The last bar in the chart is always excluded from this analysis and will never be numbered. This is due to 
technical problems with numbering of incomplete bars that are still updating.

Sell Setup:
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A prerequisite for a Sell Setup is a Bullish Price Flip, which occurs when the following two conditions are met.

• The Close of the prior bar is less than or equal to the Close of the bar 4 bars prior: \(C_{t - 1} \leq C_{t - 
5}\).

• The Close of the current bar is greater than the Close of the bar 4 bars prior: \(C_t > C_{t - 4}\).
If these conditions are met, then this study numbers the bars starting at the completion of the Price Flip, up to 9 
bars. If the second condition fails at any bar before the 9-bar formation is completed, then the Sell Setup is 
cancelled and must begin again with a new Bullish Price Flip.

The bar numbering for the Sell Setup occurs above the chart bars, at a vertical position given by \(H_t + k \cdot s\). 
The default color for these numbers is green.

If a 9-bar Sell Setup is completed, then the 9th bar is tested for Sell Setup Perfection. The conditions for Perfection 
are as follows. If either of these conditions is met, then the Sell Setup is considered to be Perfected.

• \(H_t \geq H_{t - 2}\) and \(H_t \geq H_{t - 3}\)
• \(H_{t - 1} \geq H_{t - 2}\) and \(H_{t - 1} \geq H_{t - 3}\)

If a Sell Setup is Perfected, then the numbering for the 9th bar in the formation changes to yellow, by default. If 
not, then the numbering does not change color.

Note: The last bar in the chart is always excluded from this analysis and will never be numbered. This is due to 
technical problems with numbering of incomplete bars that are still updating.

Inputs

[Link] - [Top]
• Text Labels Offset Type: Select the Offset Type to use for the placement of the numbers above/below the 

bar. The following options are available:
◦ Number of Ticks: Select this option to define a number of ticks in the Text Labels Offset Value.
◦ Percentage of Price: Select this option to define a percentage of price offset. The Buy numbers are 

defined as a percentage of the Low and the Sell numbers are defined as a percentage of the High.
• Text Labels Offset Value: This Input specifies the offset value to use to offset the numbers displayed 

above/below the bar. Values can be entered as decimal values, meaning a value can be entered with decimal 
digits, such as 2.5. In the case of Percentages, a value of 1.0 means 1.0%. Values less than one can be 
entered, such as 0.01.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Trading_the_Nines.464.scss

*Last modified Saturday, 20th April, 2024.
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True Range
This study calculates and displays the True Range of the price data at each Index.

Let the High, Low, and Closing Prices at Index \(t\) be denoted as \(H_t\), \(L_t\), and \(C_t\), respectively. The 
True Range at Index \(t\) is denoted as \(TR_t\), and we compute it as follows.

\(\displaystyle{TR_t = \left\{ \begin{matrix} \max\{H_0 - L_0, |H_0 - C_0|, |L_0 - C_0|\} & t = 0 \\ \max\{H_t - 
L_t, |H_t - C_{t - 1}|, |L_t - C_{t - 1}|\} & t > 0 \end{matrix}\right .}\)
Inputs

This study has no Inputs.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

True_Range.346.scss 
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True Strength Index
This study calculates and displays Bill Blau's True Strength Index, also known as the Ergodic indicator. This study 
calculates 3 lines, the True Strength Index (Ergodic), the True Strength MA (Ergodic Signal Line), and the 
Oscillator (Difference of TSI and True Strength MA, aka Ergodic Signal Line). Only the first is displayed, but the 
others can be displayed by going through Settings >> Subgraphs >> Draw Style and changing the setting to 
anything other than Ignore.

The calculation of the three indicators is identical to those found in the Ergodic study, except that there is no 
MovAvg Type Input. All moving averages are Exponential Moving Averages in this study.

Inputs

• Input Data
• Long Exponential Moving Average Length
• Short Exponential Moving Average Length
• Multiplier: An optional multiplier can be used for extremely small values.
• Signal Line Moving Average Length
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Turbo MACD
This study calculates and displays a Turbo MACD (TMACD) of the data specified by the Input Data Input. This 
study was developed by Tushar S. Chande, Ph.D., in his article Adapting Moving Averages to Market Volatility, 
which was published in Stocks & Commodities V. 10:3 (pp 108-114). The closely related studies Variable Index 
Dynamic Moving Average (VIDYA) and Rapid Adaptive Variance Indicator (RAVI) were presented in the same 
article. Refer to the documentation on the VIDYA and RAVI studies for an explanation of their notation.

Let \(X\) be a random variable denoting the Input Data. Let the Inputs Long VIDYA Length, Long Std Dev 
Length, Long Reference Standard Deviation, Short VIDYA Length, Short Std Dev Length, Short Reference 
Standard Deviation, and Turbo MACD Length be denoted as \(n_V^{(L)}\), \(n_{\sigma}^{(L)}\), \
(\sigma_{ref}^{(L)}\), \(n_V^{(S)}\), \(n_{\sigma}^{(S)}\), \(\sigma_{ref}^{(S)}\), and \(n_T\) respectively. 
Then we denote the Turbo MACD at Index \(t\) for the given Inputs as \(TMACD_t\left(X, n_V^{(L)}, 
n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}, n_T\right)\), and we 
compute it in terms of the RAVI as follows.

For \(0 \leq t < \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{TMACD_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}
^{(S)}, \sigma_{ref}^{(S)}, n_T\right) = 0}\)
For \(t > \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{TMACD_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}
^{(S)}, \sigma_{ref}^{(S)}, n_T\right) = RAVI_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, 
n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right) - \left(\frac{2}{n_T + 1} \cdot RAVI_t\left(X, 
n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right) + 
\left(1 - \frac{2}{n_T + 1}\right) \cdot RAVI_{t - 1}\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, 
n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right)\right)}\)
The big term after the subtraction sign is a sort of average of the RAVI. As noted in the documentation of the 
RAVI study, RAVI can be thought of as a sort of MACD. TMACD then can be thought of as the difference 
between the MACD and its average.

Inputs

• Input Data
• Long VIDYA Length
• Long Std Dev Length
• Long Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Long 

VIDYA is measured as a number of Long Reference Standard Deviations.
• Short VIDYA Length
• Short Std Dev Length
• Short Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Short 

VIDYA is measured as a number of Reference Standard Deviations.
• Turbo MACD Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Turbo_MACD.481.scss 
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Ultimate Oscillator
This study calculates and displays the Ultimate Oscillator for the Price data. Price oscillators typically compare a 
symbol's smoothed price with its price n bars ago. Larry Williams noted that the value of this type of oscillator can 
vary greatly depending on the number of bars used in the calculation, so he developed the Ultimate Oscillator, 
which uses weighted sums of three oscillators, each of which uses a different time period. The three oscillators are 
based on Williams definition of buying and selling "pressure".

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Closing, and Low Prices, respectively, and let \
(H_i\), \(L_i\), and \(C_i\) be their respective values at Index \(i\).

We define two random variables called the True High and the True Low, and we denote them as \(TH\) and \
(TL\), respectively. We let \(TH_t\) and \(TL_t\) denote their respective values at Index \(t\), and we compute them 
for \(t \geq 0\) as follows.

\(\displaystyle{TH_t = \left\{\begin{matrix} H_t & t = 0 \space or \space H_t > C_{t - 1} \\ C_{t - 1} & t \neq 0 
\space and \space H_t \leq C_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{TL_t = \left\{\begin{matrix} L_t & t = 0 \space or \space L_t < C_{t - 1} \\ C_{t - 1} & t \neq 0 
\space and \space L_t \geq C_{t - 1} \end{matrix}\right .}\)
Let the Length 1, Length 2, and Length 3 Inputs be denoted as \(n_1\), \(n_2\), and \(n_3\), respectively. We then 
compute the following sums for \(t \geq \max\{n_1, n_2, n_3\}\).

\(\mathrm{sum}_t(C - TL, n_1) = \displaystyle{\sum_{i = t - n_1 + 1}^t (C_i - TL_i)}\) 

\(\mathrm{sum}_t(TH - TL, n_1) = \displaystyle{\sum_{i = t - n_1 + 1}^t (TH_i - TL_i)}\) 

\(\mathrm{sum}_t(C - TL, n_2) = \displaystyle{\sum_{i = t - n_2 + 1}^t (C_i - TL_i)}\) 

\(\mathrm{sum}_t(TH - TL, n_2) = \displaystyle{\sum_{i = t - n_2 + 1}^t (TH_i - TL_i)}\) 

\(\mathrm{sum}_t(C - TL, n_3) = \displaystyle{\sum_{i = t - n_3 + 1}^t (C_i - TL_i)}\) 

\(\mathrm{sum}_t(TH - TL, n_3) = \displaystyle{\sum_{i = t - n_3 + 1}^t (TH_i - TL_i)}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

We denote the Ultimate Oscillator at Index \(t\) for the given Inputs as \(UO_t(n_1, n_2, n_3)\), and we compute 
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it for \(t \geq \max\{n_1, n_2, n_3\}\) as follows.

\(UO_t(n_1, n_2, n_3) = \displaystyle{\frac{100}{7} \cdot \left(4 \cdot \frac{\mathrm{sum}_t(C - TL, n_1)}
{\mathrm{sum}_t(TH - TL, n_1)} + 2 \cdot \frac{\mathrm{sum}_t(C - TL, n_2)}{\mathrm{sum}_t(TH - TL, 
n_2)} + \frac{\mathrm{sum}_t(C - TL, n_3)}{\mathrm{sum}_t(TH - TL, n_3)} \right)}\)
Inputs

• Length 1
• Length 2
• Length 3

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ultimate_Oscillator.41.scss 

*Last modified Monday, 03rd October, 2022.
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UpTick Volume
This study will display UpTick Volume, if possible, for a bar. Uptick volume is the volume of trades that occurred 
at a higher price than before. Trades that occurred at the same price and where the prior trade was at a higher price, 
are also considered upticks. This study only works on Intraday charts.

This study will only function accurately and correctly when you have tick by tick data in the chart data file. Refer 
to Tick by Tick Data Configuration for instructions to store chart data in a tick by tick format. If the real-time 
received data is stored as 1 Tick, but the historical data downloaded is not 1 Tick, then the times in the chart where 
you do not have 1 Tick data in the chart, this study will not function correctly.

*Last modified Monday, 03rd October, 2022.
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Up/Down Volume Difference Bars
The study calculates and displays OHLC-style bars for Up/Down Volume data.

The following variables are used in this study. The subscript \(t\) indicates that we are specifying the values of 
these variables at Index \(t\). Complete descriptions of these variables can be found in the documentation on 
sc.BaseDataIn[][] / sc.BaseData[][].

• \(V^{(U)}_t\) = sc.BaseData[SC_UPVOL][sc.Index] = sc.UpTickVolume[sc.Index]
• \(V^{(D)}_t\) = sc.BaseData[SC_DOWNVOL][sc.Index] = sc.DownTickVolume[sc.Index]
• \(\Delta V^{(UDH)}_t\) = sc.BaseData[SC_UPDOWN_VOL_DIFF_HIGH][sc.Index]
• \(\Delta V^{(UDL)}_t\) = sc.BaseData[SC_UPDOWN_VOL_DIFF_LOW][sc.Index]

The Open, High, Low, and Close at Index \(t\) of the Up/Down Volume Difference Bars are denoted as \
(O^{(UDV)}_t\), \(H^{(UDV)}_t\), \(L^{(UDV)}_t\), and \(C^{(UDV)}_t\), respectively. We compute them as 
follows.

\(\displaystyle{H^{(UDV)}_t = \Delta V^{(UDH)}_t}\) 
\(\displaystyle{L^{(UDV)}_t = \Delta V^{(UDL)}_t}\) 
\(\displaystyle{C^{(UDV)}_t = V^{(U)}_t - V^{(D)}_t}\)
Let \(N_t\) denote the Number of Trades at Index \(t\). To calculate \(O^{(UDV)}_t\), we begin by calculating a 
raw value of the Open, denoted as \(O^{(UDV,raw)}_t\)

\(O^{(UDV,raw)}_t = \left\{ \begin{matrix} V^{(U)}_t - V^{(D)}_t & N_t = 1 \\ 0 & N_t \neq 1 \end{matrix}
\right .\)
We then use this value to compute \(O^{(UDV)}_t\) as follows.

\(O^{(UDV)}_t = \left\{ \begin{matrix} H^{(UDV)}_t & O^{(UDV,raw)}_t > H^{(UDV)}_t \\ O^{(UDV,raw)}
_t & L^{(UDV)}_t \leq O^{(UDV,raw)}_t \geq H^{(UDV)}_t \\ L^{(UDV)}_t & O^{(UDV,raw)}_t < 
L^{(UDV)}_t \end{matrix}\right .\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Up_Down_Volume_Difference_Bars.454.scss 
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Up/Down Volume Ratio
The study calculates and displays a moving average of the Up/Down Ratio. The method of calculation for this 
Ratio depends on the setting of the Calculation Based On Input.

The Up/Down Ratio at Index \(t\) is denoted as \(UDR_t\). For all of the variables in the following formulas, the 
subscript \(t\) indicates that we are specifying the values of these variables at Index \(t\).

If Calculation Based On is set to Up/Down Volume, then the following variables are used in this study.

Complete descriptions of these variables can be found in the documentation on sc.BaseDataIn[][] / sc.BaseData[][].

• \(V^{(U)}_t\) = sc.BaseData[SC_UPVOL][sc.Index] = sc.UpTickVolume[sc.Index]
• \(V^{(D)}_t\) = sc.BaseData[SC_DOWNVOL][sc.Index] = sc.DownTickVolume[sc.Index]

The Up/Down Ratio is denoted as \(UDR_t\), and it is computed as follows.

\(\displaystyle{UDR_t = \left\{ \begin{matrix} 100\cdot\frac{V^{(U)}_t - V^{(D)}_t}{V^{(U)}_t + V^{(D)}_t} 
& V^{(U)}_t + V^{(D)}_t \neq 0 \\ 0 & V^{(U)}_t + V^{(D)}_t = 0 \end{matrix}\right .}\)
If Calculation Based On is set to Ask/Bid Volume, then the Ask Volume and Bid Volume are used in the 
calculation, as follows.

\(\displaystyle{UDR_t = \left\{ \begin{matrix} 100\cdot\frac{V^{(ask)}_t - V^{(bid)}_t}{V^{(ask)}_t + 
V^{(bid)}_t} & V^{(ask)}_t + V^{(bid)}_t \neq 0 \\ 0 & V^{(ask)}_t + V^{(bid)}_t = 0 \end{matrix}\right .}\)
If Calculation Based On is set to Up/Down Trades, then the Number of Trades - Ask and Number of Trades - Bid 
are used in the calculation, as follows.

\(\displaystyle{UDR_t = \left\{ \begin{matrix} 100\cdot\frac{N^{(ask)}_t - N^{(bid)}_t}{N^{(ask)}_t + 
N^{(bid)}_t} & N^{(ask)}_t + N^{(bid)}_t \neq 0 \\ 0 & N^{(ask)}_t + N^{(bid)}_t = 0 \end{matrix}\right .}\)
Let \(n\) denote the Moving Average Length Input. The Subgraph that is displayed is the Exponential Moving 
Average of the Up/Down Ratio: \(EMA_t(UDR,n)\).

Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the above 
formula could be replaced with a Linear Regression Moving Average, a Simple Moving Average, a Weighted 
Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving 
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Average.

Inputs

• Moving Average Length
• Calculation Based On:

◦ Up/Down Volume: When this is selected, Volume-Up and Volume-Down is used.
◦ Ask/Bid Volume: When this is selected, Ask Volume and Bid Volume is used.
◦ Up/Down Trades: When this is selected, the Number of Trades-Ask and Number of Trades-Bid is 

used.
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Up_Down_Volume_Ratio.315.scss 
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Description

[Link] - [Top]
This study calculates and displays a Value Chart.

Let \(R\) be a variable denoting the Range modifier and let \(R_t\) be the value of \(R\) at Index \(t\). Let the 
Length Input be denoted as \(n\). Let the Number of Bars to be used in the Calculations as \(NB\). We then define 
the following:

• \(\displaystyle{NB =} \left\{ \begin{matrix} n & n < 7 \\ ROUND(n / 5) & n \geq 7 \end{matrix} \right\}\)
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• \(HH_t\) is the Highest High in the range of Highs from index \(t\) to index \(t + NB\).
• \(LL_t\) is the Lowest Low in the range of Lows from index \(t\) to index \(t + NB\).

Then \(R\) is computed as follows:

\(\displaystyle{R_t =} \left\{ \begin{matrix} SMA_{TR} & n \leq 7 \\ (R_1 + R_2 + R_3 + R_4 + R_5) / 25 & n > 
7 \end{matrix} \right\}\)
Where

• \(SMA_{TR}\) is the Simple Moving Average of the True Range.
• \(\displaystyle{R_1 =} \left\{ \begin{matrix} HH_t - LL_t & R_1 \neq 0 \: and \: NB \neq 1 \\ |C_t - C_{t-

NB}| & R_1 = 0 \: and \: NB = 1 \end{matrix} \right\}\)
• \(\displaystyle{R_2 =} \left\{ \begin{matrix} HH_{t-NB} - LL_{t-NB} & R_1 \neq 0 \: and \: NB \neq 1 \\ 

|C_{t-NB} - C_{t-NB*2}| & R_1 = 0 \: and \: NB = 1 \end{matrix} \right\}\)
• \(\displaystyle{R_3 =} \left\{ \begin{matrix} HH_{t-NB*2} - LL_{t-NB*2} & R_1 \neq 0 \: and \: NB 

\neq 1 \\ |C_{t-NB*2} - C_{t-NB*3}| & R_1 = 0 \: and \: NB = 1 \end{matrix} \right\}\)
• \(\displaystyle{R_4 =} \left\{ \begin{matrix} HH_{t-NB*3} - LL_{t-NB*3} & R_1 \neq 0 \: and \: NB 

\neq 1 \\ |C_{t-NB*3} - C_{t-NB*4}| & R_1 = 0 \: and \: NB = 1 \end{matrix} \right\}\)
• \(\displaystyle{R_5 =} \left\{ \begin{matrix} HH_{t-NB*4} - LL_{t-NB*4} & R_1 \neq 0 \: and \: NB 

\neq 1 \\ |C_{t-NB*4} - C_{t-NB*5}| & R_1 = 0 \: and \: NB = 1 \end{matrix} \right\}\)
Then let \(HL^{avg}\) be the moving average of the High/Low Average with the Simple Moving Average length 
defined as \(n\). \(O^{vc}\) denotes the Value Chart Open, \(H^{vc}\) denotes the Value Chart High, \(L^{vc}\) 
denotes the Value Chart Low, and \(C^{vc}\) denotes the Value Chart Close. These are defined as follows:

\(O^{vc}_t = (O_t - HL^{avg}_t) / R \) 

\(H^{vc}_t = (H_t - HL^{avg}_t) / R \) 

\(L^{vc}_t = (L_t - HL^{avg}_t) / R \) 

\(C^{vc}_t = (C_t - HL^{avg}_t) / R \) 
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Vertical Horizontal Filter
The Vertical Horizontal Filter determines whether prices are in a trending phase or a congestion phase. Reference: 
August 1991 issue of Futures magazine, Adam White.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Length Input be denoted as \(n\).

The Vertical Horizontal Filter is denoted as \(VHF_t(X,n)\), and we compute it for \(t \geq n\) as follows.

\(\displaystyle{VHF_t(X,n) = \frac{\max_t(X,n) - \min_t(X,n)}{\mathrm{sum}_t(X,n)}}\)
In the above formula, the functions \(\max\), \(\min\), and \(\mathrm{sum}\) are the Moving Maximum, Moving 
Minimum, and Moving Summation, respectively.
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Volatility - Chaikins
This study calculates and displays Chaikin's Volatility for the Price Data in a chart.

Let \(H\), \(L\), and \(H - L\) be random variables respectively denoting the High Price, Low Price, and the 
difference between the two, and let \(H_t\), \(L_t\), and \(H_t - L_t\) be their respective values at Index \(t\). Let the 
Length Input be denoted as \(n\). Then we denote the value of Volatility - Chaikin's at Index \(t\) for the given 
Input as \(CVol_t(n)\), and we compute it in terms of Exponential Moving Averages for \(t \geq n + 4\) as follows.

\(CVol_t(n) = \displaystyle{100 \cdot \frac{EMA_t(H - L,n) - EMA_{t - n}(H - L,n)}{EMA_{t - n}(H - L,n)}}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volatility_Chaikins.89.scss 

*Last modified Monday, 03rd October, 2022.
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• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Volatility - Historical
This study calculates and displays the Historical Volatility for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input. Then we denote the Logarithmic Return of the 
Input Data at Index \(t\) as \(LR_t(X)\), and we compute it for \(t > 0\) as follows.

\(LR_t(X) = \displaystyle{\ln\left(\frac{X_t}{X_{t - 1}}\right)}\)
Let \(LR(X)\) be a random variable denoting the Logarithmic Return of the Input Data, and let the Length and 
Number of Bars per Year Inputs be denoted as \(n\) and \(N\), respectively. Then we denote the Volatility - 
Historical at Index \(t\) for the given Inputs as \(HVol_t(X,n,N)\), and we compute it in terms of a Simple Moving 
Average for \(t \geq n\) as follows.

\(HVol_t(X,n,N) = 100\displaystyle{\sqrt{N}\sqrt{\frac{1}{n - 1} \sum_{i = \max\{0,t-n+1\}}^t \left(LR_i(X) - 
SMA_t(LR(X),n)\right)^2}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length
• Number of Bars per Year: In order for this study to calculate historical volatility correctly, it is necessary 

for you to enter the number of bars in your chart that make up a one-year time period.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volatility_Historical.184.scss 

*Last modified Monday, 03rd October, 2022.
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Volatility Trend Indicator
This study calculates and displays a Volatility Trend Indicator of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Dynamic Period Input Data Input. Let the Average True Length, 
ATR Multiplier, and Max. Dynamic Period for Trend Calculation Inputs be denoted as \(n\), \(\mu\), and \
(DPL_{\max}\), respectively.

We denote the Volatility Trend Indicator (VTI) at Index \(t\) for the given Inputs as \(VTI_t(X,n,
\mu,DPL_{\max})\). We describe the detailed calculation of the VTI later, but we note here that it is initialized to 
zero. We denote the Direction of \(X\) at Index \(t\) as \(Dir_t(X,n,\mu,DPL_{\max})\), and we compute it for \(t 
\geq 0\) as follows.

\(Dir_t(X,n,\mu,DPL_{\max}) =\left\{ \begin{matrix} 1 & X_t > VTI_{t - 1}(X,n,\mu,DPL_{\max}) \\ -1 & X_t 
\leq VTI_{t - 1}(X,n,\mu,DPL_{\max}) \end{matrix}\right .\)
The Direction takes on the value \(1\) in the case of an Uptrend, and it takes on the value \(-1\) in the case of a 
Downtrend.

We denote the Dynamic Period Length (DPL) at Index \(t\) for the given Inputs as \(DPL_t(X,n,
\mu,DPL_{\max})\). We will describe the calculation of the DPL shortly, but we note here that it is initialized to 
zero. We calculate the DPL using three intermediate Periods, called Period 1, Period 2, and Period 3. We denote 
these as \(\pi^{(1)}_t(X,n,\mu,DPL_{\max})\), \(\pi^{(2)}_t(X,n,\mu,DPL_{\max})\), and \(\pi^{(3)}_t(X,n,
\mu,DPL_{\max})\), respectively, and we compute them for \(t \geq 0\) as follows.

\(\pi^{(1)}_t(X,n,\mu,DPL_{\max}) = DPL_{t - 1}(X,n,\mu,DPL_{\max})\) 

\(\pi^{(2)}_t(X,n,\mu,DPL_{\max}) = \left\{ \begin{matrix} \pi^{(1)}_t(X,n,\mu,DPL_{\max}) & & Dir_{t - 1}
(X,n,\mu,DPL_{\max}) = Dir_t(X,n,\mu,DPL_{\max}) \\ 0 & & Dir_{t - 1}(X,n,\mu,DPL_{\max}) \neq 
Dir_t(X,n,\mu,DPL_{\max}) \end{matrix}\right .\)
This function resets the Period to \(0\) in the event of a change in Trend.

\(\pi^{(3)}_t(X,n,\mu,DPL_{\max}) = \left\{ \begin{matrix} \pi^{(2)}_t(X,n,\mu,DPL_{\max}) + 1 & & \pi^{(2)}
_t(X,n,\mu,DPL_{\max}) < DPL_{\max} \\ \pi^{(2)}_t(X,n,\mu,DPL_{\max}) & & \pi^{(2)}_t(X,n,
\mu,DPL_{\max}) \geq DPL_{\max} \end{matrix}\right .\)
We now compute \(DPL_t(X,n,\mu,DPL_{\max})\) for \(t \leq n - 1\) as follows.

\(DPL_t(X,n,\mu,DPL_{\max}) = \pi^{(3)}_t(X,n,\mu,DPL_{\max})\)
The graph of \(DPL_t(X,n,\mu,DPL_{\max})\) can be displayed with Analysis >> Studies >> Volatility Trend 
Indicator >> Settings >> Subgraphs >> Dynamic Period Length (SG5) >> [select Draw Style] >> OK >> OK. 

Finally, we compute \(VTI_t(X,n,\mu,DPL_{\max})\) in terms of the Average True Range for \(t \geq n - 1\) as 
follows.

\(VTI_t(X,n,\mu,DPL_{\max}) = \left\{ \begin{matrix} \max\{X_{t - \pi^{(3)}_t(X,n,\mu,DPL_{\max}) + 
1},...,X_t\} - \mu\cdot \overline{TR}_t(n) & & Dir_t(X,n,\mu,DPL_{\max}) = 1 \\ \min \{X_{t - \pi^{(3)}_t(X,n,
\mu,DPL_{\max}) + 1},...,X_t\} - \mu\cdot \overline{TR}_t(n) & & Dir_t(X,n,\mu,DPL_{\max}) = -1 
\end{matrix}\right .\)
The color of the graph of \(VTI_t(X,n,\mu,DPL_{\max})\) changes depending on the trend. The default values for 
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an Uptrend and a Downtrend are green and red, respectively.

Note: In the above formula, the quantities \(\max\{X_{t - \pi^{(3)}_t(X,n,\mu,DPL_{\max}) + 1},...,X_t\}\) and \
(\min\{X_{t - \pi^{(3)}_t(X,n,\mu,DPL_{\max}) + 1},...,X_t\}\) are, respectively, the high and low values of \(X\) 
over a Period of length \(\pi^{(3)}_t(X,n,\mu,DPL_{\max})\) terminating at Index \(t\).

Note: By default, \(\overline{TR}_t(n)\) is calculated using a Weighted Moving Average. Depending on the setting 
of the Input ATR Moving Average Type, the Weighted Moving Average in the calculation could be replaced with 
an Exponential Moving Average, a Linear Regression Moving Average, a Simple Moving Average, a Wilders 
Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving Average.

Inputs

• Average True Range Length: This is the length of the Average True Range calculation used in the study.
• Average True Range Moving Average Type: This is the type of moving average used in the Average True 

Range calculation used in the study.
• ATR Multiplier: This is the value multiplied by the Average True Range result used in the study 

calculations.
• Max. Dynamic Period for Trend Calculation: This Input specifies the maximum length in bars when 

determining the highest and lowest prices beginning at the current calculation index and going back by this 
calculated period length.

• Dynamic Period Input Data: This Input specifies the particular element of a bar to use when determining 
the highest and lowest prices over the calculated period length. By default it is set to Last. This is a standard 
Input Data Input.

*Last modified Monday, 03rd October, 2022.
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The Volume At Price Threshold Alert study gives an alert when the Bid Volume, Ask Volume or Total Volume 
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at any price level within the current bar exceeds the specified threshold.

Both an audible and a text message alert is given. An email or SMS message can also be sent. The text message is 
displayed in Window >> Alert Manager >> Alerts Log. If you only want the text message, set the Bid/Ask/Total 
Volume Alert Input to No Alert.

This study has 3 Subgraphs, one each for Bid Volume, Ask Volume and Total Volume. By default the Draw Style 
for these are set to Ignore. If you set them to a visible Draw Style, then make sure the study is as far down in the 
list of Studies to Graph in the Chart Studies window as possible. Otherwise, the particular Draw Style you are 
using may be drawn behind other studies on the chart.

A study Subgraph can only draw one value at each chart bar. Therefore, for each chart bar, it is only possible to 
draw the particular Draw Style at one price level within the chart bar where the volume threshold was first 
detected. Therefore, even if multiple price levels within the Bar meet the Volume Threshold, each study Subgraph 
will only draw at one price level.

To verify if one of the threshold alerts is true at a particular chart column, you can use the Chart Values tool to 
examine any of the trigger values for a bar. If a trigger value is zero for a bar, then it is not triggered. Otherwise, 
there should be a marker at the trigger value.

Inputs

[Link] - [Top]
• Bid Volume Threshold (Zero disables): This Input sets the Bid Volume value that has to be met or 

exceeded at any price level within the current bar to generate an alert.
• Bid Volume Alert: This Input sets the Alert Sound Number to use when the Bid Volume Threshold has 

been met. To configure the Alert Sound Number, refer to Alert Sound Settings.
• Ask Volume Threshold (Zero disables): This Input sets the Ask Volume value that has to be met or 

exceeded at any price level within the current bar to generate an alert.
• Ask Volume Alert: This Input sets the Alert Sound Number to use when the Ask Volume Threshold has 

been met. To configure the Alert Sound Number, refer to Alert Sound Settings.
• Total Volume Threshold (Zero disables): This Input sets the Total Volume value that has to be met or 

exceeded at any price level within the current bar to generate an alert.
• Total Volume Alert: This Input sets the Alert Sound Number to use when the Total Volume Threshold 

has been met. To configure the Alert Sound Number, refer to Alert Sound Settings.

*Last modified Wednesday, 05th July, 2023.
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Volume At Price Threshold Alert V2

The Volume At Price Threshold Alert V2 study gives a visual indication marker, text alert and optionally an 
audible alert when the Bid Volume, Ask Volume, Total Volume, Number of Trades, Ask Volume Bid Volume 
Difference, or Ask Volume Bid Volume Ratio at any price level within the current bar exceeds the specified 
threshold.

Standard Alerts within Sierra Chart can also be triggered by this study through the Volume Alert Number Input. 
The text message is displayed in Window >> Alert Manager >> Alerts Log. If you only want the text message, 
set the Volume Alert Number Input to No Alert Sound.

This study has 48 Subgraphs, one for each price level that meets the threshold condition. By default the Draw 
Style for these Subgraphs are set to Square Offset Left Candlestick. If you set the Subgraphs to a visible Draw 
Style, then make sure the study is as far down in the list of Studies to Graph in the Chart Studies window as 
possible. Otherwise, the particular Draw Style you are using may be drawn behind other studies on the chart and 
not be visible or partially cut off.

Effective with version 1519, when changing any of the Subgraph display related settings (Color, Draw Style, 
Width) for the first Subgraph, then those will automatically be applied to the remaining Subgraphs. Therefore, it is 
only necessary to change these Subgraphs settings for the first Subgraph.

Volume At Price Threshold Alert V2 requires Volume at Price data. Therefore, it can only be used on the main 
price graph, of the chart it is on. It is not possible to base it on other studies. 

Inputs

[Link] - [Top]
• Comparison Method: This Input sets the particular volume data at a price level that is compared with the 

Volume Threshold or Percentage Threshold value in order to determine whether an alert and visual 
indication is generated. The options are
◦ Bid Volume
◦ Ask Volume
◦ Total Volume
◦ Number of Trades
◦ Ask Volume Bid Volume Difference
◦ Ask Volume Bid Volume Diagonal Difference
◦ Ask Volume Bid Volume Ratio
◦ Ask Volume Bid Volume Diagonal Ratio
◦ Bid Volume and Ask Volume Separately

•

When using the Ask Volume Bid Volume Difference or the Ask Volume Bid Volume Diagonal 
Difference you can enter a negative value for the Volume Threshold which will give an indicator when 
the Bid Volume is greater than the Ask Volume by the specified amount. For example, if given a Bid 
Volume of 350 and an Ask Volume of 150, then entering a -100 for the Volume Threshold will give a 
positive result at this level. Whereas a Volume Threshold of 100 will not give a positive result at this level, 
as the Ask is not greater than the Bid by 100 or more. 



The calculation for Ask Volume Bid Volume (Diagonal) Ratio is as follows: When Ask Volume is greater 
than Bid Volume, it is Ask Volume (Next) / Bid Volume * 100. When Bid Volume is greater than Ask 
Volume, it is Bid Volume / Ask Volume (Next) * -100. 

When using Diagonal Ask Volume Bid Volume Difference, the Bid Volume at one price level is 
subtracted from the Ask Volume at the next higher level. The visual indication marker and extension line 
will always be at the price level of the Bid price used in the difference calculation. 

When using Ask Volume Bid Volume Diagonal Ratio, the ratio of Ask Volume at the next higher price 
level to the Bid Volume at a price level is calculated. The visual indication marker and extension line will 
be at the price level of the dominant side - this means that if the Ask is greater than the Bid and the 
Percentage Threshold is positive, then the price will be at the Ask level being compared. 

• Volume Threshold: This Input sets the value of the volume data selected in Comparison Method that has 
to be met or exceeded at any price level within the current bar to generate an alert and visual indication. If 
this is set to 0, then the comparison is an equals comparison only. 

This Input can be set to a negative value when the Comparison Method is set to either Ask Volume Bid 
Volume Difference or Ask Volume Bid Volume Diagonal Difference. A negative Volume Threshold 
indicates that the Bid is the dominant side and the indicator will display when the bid is greater than the ask 
by the amount specified. 

This Input does not apply when using Ask Volume Bid Volume Ratio or Ask Volume Bid Volume 
Diagonal Ratio for the Comparison Method. Instead these Comparison Methods rely on the Percentage 
Threshold Input. 

• Volume Alert Number: This Input sets the Alert Sound Number to use when the Volume Threshold has 
been met. To configure the Alert Sound Number, refer to Alert Sound Settings.

• Draw Extension Lines: When this Input is set to a value other than None, then at the appropriate price 
level for a chart bar that has met the Volume Threshold, a line will be drawn from that price level at that 
chart bar forward until it intersects with a future chart bar and it will stop at that bar. The Color, Line Style 
and Line Width are all controlled through the Extension Line Properties Study Subgraph setting. This 
Input has the following options:
◦ None: Extension Lines are not drawn.
◦ All Alerts: All price levels within a chart bar that has met the Volume Threshold will have an 

extension line drawn.
◦ Lowest Price in Adjacent Alerts: When the Input for Highlight Adjacent Alerts Minimum 

Group Size is non-zero, then only the lowest price level within a group of adjacent alerts will have 
an extension line drawn.

◦ Highest Price in Adjacent Alerts: When the Input for Highlight Adjacent Alerts Minimum 
Group Size is non-zero, then only the highest price level within a group of adjacent alerts will have 
an extension line drawn.

◦ All Prices in Adjacent Alerts: When the Input for Highlight Adjacent Alerts Minimum Group 
Size is non-zero, then all of the price levels within a group of adjacent alerts will have an extension 
line drawn. The extension lines within an adjacent group do not all stop at the first future bar 
encountered, rather each price level's extension line is independent and will continue until it 
intersects a future bar.

• Draw Extension Lines with Transparent Range: When this Input is set to Yes, then the extension lines 
are drawn as a transparent rectangle that has a height that is defined by the boundaries of the price level at 
which the line is drawn. The transparency level is controlled with the Transparency Level for Fill Styles for 
the Extension Line Properties subgraph.

• Percentage Threshold: This sets the percentage threshold when the Comparison Method Input is set to 
Ask Volume Bid Volume Ratio or Ask Volume Bid Volume Diagonal Ratio. 1 equals 1%. 100 equals 
100%. 

When this Input is set to a positive value, only those ratios in which the Ask Volume is dominant (the Ask 
Volume is greater than or equal to the Bid Volume) that meet or exceed the Percentage Threshold Input 
will provide an indication and generate an alert. 
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When this Input is set to a negative value, only those ratios in which the Bid Volume is dominant (the Bid 
Volume is greater than the Ask Volume) that meet or exceed the Input will provide an indication and 
generate an alert. 

Example: When using Ask Volume Bid Volume Ratio, Ask Volume is 100 and Bid Volume is 50. The 
ratio is 2. This is going to be equivalent to 200%. To get an alert in this case, you would set the Percentage 
Threshold Input to 200. 

To get visual indications and an alert when either the Ask side is dominant and meets the Percentage 
Threshold, or the Bid side is dominant and meets the Percentage Threshold, you need to add two instances 
of the Volume at Price Threshold Alert V2 study and use a positive Percentage Threshold Input with one 
instance of the study and a negative Percentage Threshold Input with the other instance of the study. 

• Additional Volume Threshold: This threshold Input is used when the Comparison Method is set to Bid 
Volume and Ask Volume Separately. It is used to set the Ask Volume threshold. The Volume Threshold 
Input sets the Bid Volume threshold.

• Enable Zero Bid/Ask Compares: This Input controls whether the ratio comparisons are performed when 
the denominator of the comparison would be zero. This Input is used in conjunction with the Zero Value 
Compare Action Input which determines how the zero values are handled. If this Input is set to No then 
comparisons with a zero value are ignored and will not show an alert. 

This Input only applies when the Comparison Method is either Ask Volume Bid Volume Ratio or Ask 
Volume Bid Volume Diagonal Ratio. 

• Zero Value Compare Action: This Input controls how a ratio comparison is performed when the 
denominator of the comparison is zero. This Input is only used when the Enable Zero Bid/Ask Compares 
is set to Yes. There are two options available for this Input:
◦ Set 0 to 1: This changes the value from 0 to 1 for the ratio calculation.
◦ Set Percentage to +/- 1000%: This sets the ratio value to a fixed value of 1000.

•
This Input only applies when the Comparison Method is either Ask Volume Bid Volume Ratio or Ask 
Volume Bid Volume Diagonal Ratio. 

• Highlight Adjacent Alerts Minimum Group Size: When this Input is set to a value other than 0, a 
highlight box is drawn around the groups of adjacent visual markers that have at least the number of 
markers specified by this input. Otherwise, when this Input is set to 0, the highlight is not drawn. 

For example, if this Input is set to 10, then any adjacent group of 10 markers or more will be highlighted 
with a yellow box around the markers. 

Note that there are only five available highlight subgraph pairs, so if a bar has more than 5 groups of 
adjacent markers that would be highlighted, only the first five, going from lowest price to highest, will be 
highlighted. Additionally, the default drawing for the highlight is set to match the default marker style. 
Changes to the marker draw style may require a change to the highlight draw style in order to best display 
the highlights with the markers. 

• Draw Extension Lines Until End of Chart: When this Input is set to Ye and extension lines are being 
drawn, then the extension lines will extend all the way to the end of the chart and will not stop at a future 
intersection point.

• Number of Days to Calculate: This sets the number of days for the Volume at Price Threshold Alert V2 to 
calculate the alerts. This starts at the current day and goes back the specified number of days minus the 
current day.

Count of Alerts Subgraph

[Link] - [Top]
With release 1744 an additional subgraph has been added named Count of Alerts located at SG59. This subgraph 
counts the number of price levels within a bar for which the alert condition has been met. This subgraph can then 
be used in other Studies or Alert conditions as needed.



By default, this Subgraphs' Draw Style is set to Ignore. This is done in order to avoid the Main Price Graph being 
condensed due to the low values that would normally be contained with this subgraph.

Highlight Multiple Adjacent Bid or Ask Dominant Prices (Stacked Imbalance)

[Link] - [Top]
It is possible to use the Volume at Price Threshold Alert V2 study to denote price levels on a bar which contains a 
series of adjacent prices in which either the Bid or the Ask volumes are dominant through those prices. This is also 
referred to as a Stacked Imbalance.

The following instructions give an example of how to create the visual indication for an imbalance based solely on 
Ask Volume dominance for 3 levels without allowing comparisons to zero values. 

This can be modified using the various Inputs in the study to control the imbalance by actual volume differences or 
percentage differences, as well as the number of price levels to include and whether to include comparisons with 
values of zero.

This study also allows for Extension lines to be displayed, although this is not covered in these instructions.

1. Add the Volume at Price Threshold Alert V2 study to the chart.
2. Go to the Settings for the Volume at Price Threshold Alert V2 study.
3. Set the Input for Comparison Method to Ask Volume Bid Volume Difference.
4. Set the Input for Volume Threshold to 1.
5. Set the Input for Highlight Adjacent Alerts Minimum Size to 3.
6. Optionally set the Input for Volume Alert Number to the Alert Settings if you want an audible alert or 

other notification.
7. Select OK to close the settings window.

The imbalance is denoted by the yellow highlighting (default) around groups of adjacent alerts.

In order to show an imbalance for the Bid volumes, set the Input for Volume Threshold to -1.

It is also possible to add a second instance of this study to the chart and have one set to display the Ask alerts and 
the other to display the Bid alerts. Refer to the information on Subgraphs Color for how to change the colors of the 
subgraphs to differentiate between the Ask alerts and the Bid alerts.

*Last modified Monday, 01st April, 2024.
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Volume Bar Range Ratio
This study calculates and displays the Volume Bar Range Ratio for the Price and Volume Data.

Let \(H_t\), \(L_t\), and \(V_t\) be the High Price, Low Price, and Volume, respectively, at Index \(t\).

The Volume Bar Range Ratio at Index \(t\) is denoted as \(VBRR_t\), and it is computed for \(t \geq 0\) as 
follows.

\(\displaystyle{VBRR_t = \left\{ \begin{matrix} \frac{V_t}{H_t - L_t} & H_t - L_t > 0 \\ VBRR_{t - 1} & H_t - 
L_t \leq 0 \end{matrix}\right .}\)
Inputs

• The study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Bar_Range_Ratio.279.scss 

*Last modified Monday, 03rd October, 2022.
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Volume By Price Reset Button
The Volume by Price Reset Button study will set the Volume by Price study on the chart referred to with the 
Volume by Price Study Reference to begin at the current Date-Time and go to the end of the chart. 

This causes the Volume Profile to effectively begin at the current Date-Time and then as new data is added to the 
chart, the volume profile builds from there.

The study can be used on a standard chart and also can be used on a Trading DOM.

The reset operation is controlled through an Advanced Custom Study Button. For more information, refer to 
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Advanced Custom Study Interaction With Menus, Control Bar Buttons, Pointer Events. 

Inputs

• Volume By Price Study Reference: Set this Input to the particular Volume by Price study which is 
already on the chart , by using the drop-down list,that you want to be able to reset with a button.

• ACS Control Bar Button For Reset Study Reference: Set this to the number (1 through 150) of the 
Advanced Custom Study Control Bar button that you want to use to reset the Volume by Price,/b> study 
selected with Volume By Price Study ReferenceInput. To add this button to the chart, refer to 
Advanced Custom Study Control Bar Buttons.

*Last modified Monday, 03rd October, 2022.
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Volume - Colored Based on Bar Closes
This study displays Volume per bar. Let \(C_t\) be the value of the Close Price at Index \(t\).

A Volume bar is colored the Volume Subgraph Primary color (green by default) if \(C_{t - 1} \leq C_t\).

A Volume bar is colored the Volume Subgraph Secondary color (red by default) if \(C_{t - 1} > C_t\).

If you want a Volume bar colored the same as the chart bars, then do not use this study. Instead use the Volume 
study and set the Subgraph >> Auto Coloring setting for that study to Same as Base Graph. 

Inputs

• This study has no Inputs.

*Last modified Monday, 03rd October, 2022.
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Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Volume Colored 
Based on Volume

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Volume - Colored Based on Volume
This study displays Volume per bar. Let \(V_t\) be the value of the Volume at Index \(t\).

A Volume bar is colored the Volume Subgraph Primary color (green by default) if \(V_{t - 1} \leq V_t\).

A Volume bar is colored the Volume Subgraph Secondary color (red by default) if \(V_{t - 1} > V_t\).

If you want a Volume bar colored the same as the chart bars, then do not use this study. Instead use the Volume 
study and set the Subgraph >> Auto Coloring setting for that study to Same as Base Graph. 

Inputs

• This study has no Inputs.

*Last modified Monday, 03rd October, 2022.
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Volume Distribution Paint Bar Study
The Volume Distribution Paint Bar study colors existing price bars according to the volume distribution The Open, 
High, Low, Last values of the price bars remain the same.

The coloring is based on the Volume at Price distribution. The volume distribution over price is represented as a 
percentage range from 0-100 from the low price to the high price that was traded at for a bar.

Using the Volume at Price data for each bar, the mean, mode, and top/bottom N% bands from this volume data are 
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colored to show how the volume is distributed across price.

There are many color settings supported with this study. To set the colors, select the Subgraphs tab on the Study 
Settings window for this study. Select the particular Subgraph that you want to change the color of and press the 
colored button to change the color.

Other than the Close Subgraph each of the Subgraphs which controls a color, has a second Subgraph below it to 
color a range. This second Subgraph has a color of white and that particular color is not used. For example Top % 
High and Top % Low form a Draw Style pair. However, only Top % High is used to control the color for the 
Top Volume Percentage.

Inputs

• Minimum Range In Ticks: This Input is used to make sure the Mean and Mode section highlights of the 
bar are visible, and to specify the height in ticks of the Mean and Mode sections of the bar. Specify this as 
an integer value representing the number of price Ticks.

• Bottom Volume Percentage: This Input specifies the percentage of the volume to display in the lower tail 
of the distribution. The valid values are 0-100, and a value of 1.0 represents 1%. So a value of 15 would 
color the bottom portion of the bar that represents where the 15% of the volume traded by price.

• Top Volume Percentage: This Input specifies the percentage of the volume to display in the upper tail of 
the distribution. The valid values are 0-100. The high percentage is represented as 100 minus the 
percentage. For example, a value of 85 represents the Top 15% of the volume (100 - 85 = 15). Another way 
of thinking about the value is where on the 0 to 100 distribution should the coloring start.

*Last modified Monday, 03rd October, 2022.
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Volume Divided by NumberTrades
This calculates and displays the ratio of the Volume to the Number of Trades at each chart bar.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Divided_By_Number_Of_Trades.385.scss 
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Volume-Down
This study calculates and displays the volume of the Down Bars in a chart.

Let \(O_t\), \(C_t\), and \(V_t\) be the Open Price, Close Price, and Volume, respectively, at Index \(t\). The 
Volume-Down at Index \(t\) is denoted as \(V^{(D)}_t\). The method of computation of Volume-Down depends 
on the setting of the Input Compare Close With.

If Compare Close With is set to PrevClose, then a Down Bar is a bar for which \(C_t < C_{t - 1}\). \(V^{(D)}_t\) 
is then computed as follows.

\(\displaystyle{V^{(D)}_t = \left\{ \begin{matrix} V_t & C_t < C_{t - 1} \\ 0 & C_t \geq C_{t - 1} \end{matrix}
\right .}\)
If Compare Close With is set to Open, then a Down Bar is a bar for which \(C_t < O_t\). \(V^{(D)}_t\) is then 
computed as follows.

\(\displaystyle{V^{(D)}_t = \left\{ \begin{matrix} V_t & C_t < O_t \\ 0 & C_t \geq O_t \end{matrix}\right .}\)
Inputs

• Compare Close With: This Input sets the value for the Close of a bar to be compared with. If you want the 
Close compared to the Previous Bar's Close, enter 0. If you want it compared to the Current Bar's Open, 
enter 1.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Down.216.scss 
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Volume Point of Control for Bars
This study calculates the Volume Point of Control for each bar in the chart and visually displays that Point of 
Control for each bar.

By default, the visual display is a square to the left of the bar at the price level of the Point of Control. This can be 
changed by choosing a different option for the Subgraph Draw Style.

For information on how the Point of Control is calculated, refer to the information for the Volume Point of Control.

Inputs

• This study has no Inputs.

*Last modified Monday, 03rd October, 2022.
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Volume Positive Negative Indicator
This study calculates and displays a Volume Positive Negative Indicator of the data specified by the Input Data 
Input.

Let \(X_t\) and \(V_t\) be the values of the Input Data and Volume, respectively, at Index \(t\). Let the Inputs 
ATR Coefficient, VPN Length, VPN Smoothing Length, and Avg VPN Length be denoted as \(k\), \(n_{VPN}
\), \(n_S\), and \(n_{\overline{VPN}}\), respectively.

We denote the Volume Up and Volume Down at Index \(t\) as \(V^{(+)}_t(k,n_{VPN})\) and \(V^{(-)}
_t(k,n_{VPN})\), respectively, and we compute in terms of the Average True Range them as follows. 

\(\displaystyle{V^{(+)}_t(k,n_{VPN}) = \left\{ \begin{matrix} V_t & X_t \geq X_{t - 1} + k \cdot 
ATR_t(n_{VPN}) \\ 0 & X_t < X_{t - 1} + k \cdot ATR_t(n_{VPN}) \end{matrix}\right .}\) 

\(\displaystyle{V^{(-)}_t(k,n_{VPN}) = \left\{ \begin{matrix} V_t & X_t \leq X_{t - 1} - k \cdot 
ATR_t(n_{VPN}) \\ V_t & X_t < X_{t - 1} - k \cdot ATR_t(n_{VPN}) \end{matrix}\right .}\) 

Note: In the above formulas, \(ATR_t(n_{VPN})\) is computed using the Welles Wilder Moving Average by 
default. This average type can be changed via the ATR Avg Type Input.

Next we compute the following Volume Ratio, denoted as \(VR_t(n_{VPN},n_S)\).

\(\displaystyle{VR_t(k,n_{VPN}) = \frac{\sum_{i = t - n_{VPN} + 1}^t (V^{(+)}_t(k,n_{VPN}) - V^{(-)}
_t(k,n_{VPN}))}{\sum_{i = t - n_{VPN} + 1}^t V_t}}\)
If the sum in the denominator of the Volume Ratio is zero, then \(VR_t(k,n_{VPN}) = 0\).

We denote the Volume Positive Negative Indicator at Index \(t\) as \(VPN_t(k,n_{VPN},n_S)\), and we compute 
it by smoothing the Volume Ratio with an Exponential Moving Average as follows.

\(VPN_t(k,n_{VPN},n_S) = EMA_t(VR_t(k,n_{VPN}),n_S)\)
Note: In the above formula, the moving average type can be changed via the VPN Smoothing Avg Type Input.

A second Subgraph that is displayed is the Average VPN, denoted as \(\overline{VPN}
(k,n_{VPN},n_S,n_{\overline{VPN}})\). We compute it using a Simple Moving Average as follows.

\(\overline{VPN}(k,n_{VPN},n_S,n_{\overline{VPN}}) = 
SMA_t(VPN_t(k,n_{VPN},n_S),n_{\overline{VPN}})\)
A third Subgraph that is displayed is a horizontal line at the level of the Critical Value Input.

Finally, a fourth Subgraph that is displayed is a Center Line.

Inputs

• Input Data
• ATR Coefficient
• VPN Length
• VPN Smoothing Length
• Avg VPN Length
• ATR Avg Type
• VPN Smoothing Avg Type
• Avg VPN Avg Type
• Critical Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Positive_Negative.501.scss 

*Last modified Monday, 03rd October, 2022.
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Volume-Up
This study calculates and displays the volume of the Up Bars in a chart.

Let \(O_t\), \(C_t\), and \(V_t\) be the Open Price, Close Price, and Volume, respectively, at Index \(t\). The 
Volume-Up at Index \(t\) is denoted as \(V^{(U)}_t\). The method of computation of Volume-Up depends on the 
setting of the Input Compare Close With.

If Compare Close With is set to PrevClose, then an Up Bar is a bar for which \(C_t > C_{t - 1}\). \(V^{(U)}_t\) is 
then computed as follows.

\(\displaystyle{V^{(U)}_t = \left\{ \begin{matrix} V_t & C_t > C_{t - 1} \\ 0 & C_t \leq C_{t - 1} \end{matrix}
\right .}\)
If Compare Close With is set to Open, then an Up Bar is a bar for which \(C_t > O_t\). \(V^{(U)}_t\) is then 
computed as follows.

\(\displaystyle{V^{(U)}_t = \left\{ \begin{matrix} V_t & C_t > O_t \\ 0 & C_t \leq O_t \end{matrix}\right .}\)
Inputs

• Compare Close With: This Input sets the value for the Close of a bar to be compared with. If you want the 
Close compared to the Previous Bar's Close, enter 0. If you want it compared to the Current Bar's Open, 
enter 1.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Up.215.scss 

https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index305d.html?page=doc/StudiesReference.php&ID=215
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Volume_Up.215.scss


*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/15/passwordreset.html


◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Volume Value Area 
For Bars

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Volume Value Area for Bars
The Volume Value Area for Bars study calculates and displays the Volume Value Area High (VVAH) and 
Volume Value Area Low (VVAL) for each bar in the chart. The Volume Value Area High and Volume Value Area 
Low are represented, by default, as left offset squares.

For information on how the Value Area is calculated, refer to the Calculations section on the TPO Profile Chart 
study page.

It is essential that you properly set the Tick Size for the symbol you are applying this study to. This is set in Chart 
>> Chart Settings. If the Tick Size is not set correctly, it can cause long chart data load times and inaccuracies 
with this study.

Inputs

• Value Area Percentage: This setting specifies the percentage for the Volume Value Area. The default is 
70%.

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
The Volume Value Area Lines study calculates and displays the Volume Value Area High (VVAH), Volume 
Value Area Low (VVAL), and Volume Point of Control (VPOC) on a chart for the specified time period.

For information on how the Value Area and Point of Control are calculated, refer to the Calculations section on the 
TPO Profile Chart study page.

It is essential that you properly set the Tick Size for the symbol you are applying this study to. This is set in Chart 
>> Chart Settings. If the Tick Size is not set correctly, it can cause long chart data load times and inaccuracies 
with this study.

The starting time for each time period in the chart for the calculations is based upon the chart Session Times. The 
time period for the calculations is set through the Time Period Type and Time Period Length study Inputs.

If you want to calculate the Volume Value Area High/Low and Volume Point of Control for a time period other 
than the supported time periods available with this study, like a number of bars, then use the Volume by Price 
study and set it to display only the Volume Value Area High/Low and Volume Point of Control lines. Refer to 
Calculating and Displaying Developing Point of Control, Value Area High/Low, Volume Weighted Average Price 
Lines for instructions.

Inputs

[Link] - [Top]
• Draw Developing Value Area Lines: This specifies how the Value Area Lines are calculated. If this Input 

is set to No, Value Area Lines are the same across the entire specified Time Period. They simply are the 
Volume Value Area of the entire time period being referenced. If this Input is set to Yes, Volume Value 
Area Lines at each bar are the current Volume Value Area lines at that bar. These values change throughout 
the day and the values at the end of the day are the same as the next days Value Area Lines if Draw 
Developing Value Area Lines is set to No and the Input Value Area Lines of n Days Back is set to 1.

• Time Period Type: Sets the type of time period for the study lines. This Input works in conjunction with 
Time Period Length. For a 1 Day period, set this to Days. 

The timeframe of the chart bars must be evenly divisible into the time period specified by the Time Period 
Type and the Time Period Length Inputs. You cannot use Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars with the Volume Value Area Lines study. The 
result will not be accurate and can be inconsistent. 

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days. 

The timeframe of the chart bars must be evenly divisible into the time period specified by the Time Period 
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Type and the Time Period Length Inputs. You cannot use Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars with the Volume Value Area Lines study. The 
result will not be accurate and can be inconsistent.

• Automatically Correct Invalid Time Period Type/Length: When this Input is set to Yes, then when 
changing the Bar Period for the chart that contains this study to a Daily or higher time frame, the Time 
Period Type will be set to Months and the Time Period Length will be set to 1. 

Otherwise, when this Input is set to No then when changing the Bar Period for the chart that contains this 
study to a Daily or higher time frame, the Time Period Type and the Time Period Length will not be 
changed. 

• Volume Value Area %: This setting specifies the percentage for the Volume Value Area. The default is 
70%.

• Reference n Periods Back: This setting is only valid if Draw Developing Value Area Lines is set to No. 

This setting specifies how many time periods back the Volume Value Area and Point of Control lines, are 
based upon. If this is set to 1 and the Time Period is set to 1 Day, then for each 1 Day period in the chart, 
the lines are based upon the prior day. 

Another way to understand this is they are forward projected by 1 Day. When you set this to 0, then the 
Value Area and Point of Control lines use data from the current period that the lines are drawn on. If the 
latest period is incomplete, then the lines will update as new data is added to the latest period. 

As the lines update for the latest period, they will update for the entire period if Draw Developing Value 
Area Lines is set the No. If Draw Developing Value Area Lines is set to Yes, then they will just update 
for the current bar. 

When the study is referencing prior periods when Reference n Periods Back is greater than 0, if the time 
period being referenced does not exist and has no data, the study internally keeps searching back until it 
finds a prior period which has data. However, only a maximum of 20 back iterations is used. For example, 
if there are days skipped in the chart due to holidays, the most recent non-holiday date will be used. 

• New Period At Day Session Start When Using Evening Session: When you have specified Evening 
Session Times in Chart >> Chart Settings and this Input is set to Yes, the Volume Value Area and Point 
of Control lines for the Day session and Evening session for a 1 Day period will be calculated separately. 
This Input is only applies if the Time Period is 1 Day. Otherwise it is ignored. 

When this Input is set to Yes, the time period for chart bars must not be greater than the time span of either 
the main session or the evening session. 

*Last modified Thursday, 18th July, 2024.
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Description

[Link] - [Top]
The Volume Weighted Average Price (VWAP) - Rolling with Standard Deviation Lines study calculates and 
displays the volume weighted average price over the specified period of time for the symbol of the chart.

This calculation gives greater weight to trade prices that have a higher volume.

This study uses the same calculation method as the standard Volume Weighted Average Price (VWAP) study does, 
except that for every bar in the chart it calculates volume weighted average price over the specified period of time 
starting at the bar going back by that specified period of time. So the calculation period is continuously rolling.

This differs from the standard Volume Weighted Average Price study which segments the overall time in the chart 
by the specified period of time and incrementally calculates the volume weighted average price at each bar within 
that period of time and resets itself when a new time segment is encountered. For example, for a 1 Day period, the 
segment will start at the beginning of the trading day and end at the end of the trading day according to the Session 
Times for the chart. At each time segment there is a set starting point.

The study also supports calculating and displaying Standard Deviation/Fixed Offset band lines. In the case of the 
Standard Deviation calculation, this is based on the volume weighted difference of the selected Input Data, like 
the closing price of the chart bars, and the VWAP value.

Displaying or Hiding Standard Deviation/Fixed Offset Band Lines

[Link] - [Top]
Up to 4 Standard Deviation/Fixed Offset lines based upon the Volume Weighted Average Price line can be 
displayed. To display these standard deviation band lines, follow the steps below.

• Open the Study Settings window for the Volume Weighted Average Price - Rolling study.
• Select the Subgraphs tab.
• The Standard Deviation/Fixed Offset lines are labeled Top Band 1-4 and Bottom Band 1-4. To make a 

line visible, set its Draw Style to Dash. To hide it, set its Draw Style to Ignore.
Refer to the description for Band # Std. Deviation Multiplier/Fixed Offset, for information about how these lines 
are calculated.

Differences Between VWAP and Standard Deviation Lines On Different Timeframe Bars

[Link] - [Top]
Refer to Differences Between VWAP and Standard Deviation Lines On Different Timeframe Bars for the standard 
Volume Weighted Average Price study.

Values calculated by this study will be different from the non-rolling Volume Weighted Average Price because a 
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rolling period of time is used and there is no resetting at the beginning of a new time segment.

Standard Deviation Band Calculation

[Link] - [Top]
Refer to Standard Deviation Band Calculation.

Inputs

- [Link] - [Top]
• Input Data: For this particular study, the only valid Input types would be Open, High, Low, Last/Close. 

Only prices. It cannot be a volume.
• Volume Type to Use: Sets the data type to be used for the calculation. The following options are available:

◦ Total Volume
◦ Bid Volume
◦ Ask Volume

• When using either Bid Volume or Ask Volume the option for Base on Underlying Data must be set to 
Yes or the calculation will be based on the Total Volume. 

• Base on Underlying Data: This Input setting only applies to Intraday charts and not to Historical charts. 

When this Input is set to No, which is the default, then the price and volume data for the calculations are 
based on the bars in the chart. The last trade price of the bar is used, which is the default, and the total 
volume of the chart bar is used. 

To base the calculations on the underlying price and volume data which is more detailed than the chart bars, 
set this Input to Yes. When this Input is set to Yes, the chart may be automatically reloaded to load in the 
more detailed Volume at Price data. 

It is recommended when using this setting that since Intraday charts are required, select Chart >> Chart 
Settings and select Chart Data Type >> Intraday Chart Only to always ensure the chart is set to use 
Intraday data. 

To ensure there is the most detailed data for the calculations, a Tick by Tick Data Configuration is 
recommended. 

• Time Period Type: Sets the type of time period for the calculation. This Input works in conjunction with 
Time Period Length. The Time Period Type can be one of the following:
◦ Days - Trading Days: With this setting, the Time Period Length Input specifies the number of 

Trading days the VWAP calculation is performed over at each chart bar. When using Days - 
Trading Days the VWAP calculation is rolling day by day and not bar by bar. 

For example, if Time Period Length is set to 3, then for any given bar within a trading day, the 
VWAP calculation includes the data for that particular chart bar, all the chart bars for the trading 
day that bar is within, and the prior 2 trading days going back to the Session Start Time on that 
second prior day. 

For rolling bar by bar, set Time Period Type to Days - 24 Hour Period or Minutes and specify the 
number of Days or Minutes with the Time Period Length Input. 

A trading day is from the Session >> Start Time to the End Time settings in the chart. For 
complete details, refer to Session Times. 

With Days - Trading Days, every time a new day begins, you can and most likely will notice an 
obvious shift in the VWAP value because the furthest day back in time that was previously being 
used in the VWAP calculation is no longer included. It is not a bar to bar rollover, but a day to day 
rollover. If you want a bar to bar rollover, then set this Input to Days - 24 Hour Period instead. 

◦ Days - 24 Hour Period: With this setting, the Time Period Length Input specifies the number of 
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rolling 24-hour periods (days) the calculation is performed over. When using Days - 24 Hour 
Period the calculation is rolling bar by bar.

◦ Minutes: The Time Period Length Input specifies the number of minutes. The VWAP calculation 
will be rolling bar by bar.

◦ Bars: The Time Period Length Input specifes how many bars the VWAP calculation is performed 
over The VWAP calculation will be rolling bar by bar.

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days - Trading Days. In the case of a Length of 1 with 
Time Period Type set to Days - Trading Days the calculation will be done on the current trading day 
only.

• Number of Days to Calculate: This Input sets the number of days in the chart that the Volume Weighted 
Average Price calculations will be done over relative to the last Date in the chart. The default value is 10. It 
is recommended to set this as small as is needed to minimize the calculation time since the study can take a 
significant amount of time to do calculations across many days of data. This setting is not the same as Time 
Period Length. It does not control the length of the calculation for a particular chart bar. 

The very first bar in the chart where the calculation begins at according to the Number of Days to 
Calculate Input will not have any prior data reference. Therefore, the VWAP result at that chart bar is 
based upon just that one bar. On the next bar in the chart after that first bar, will only have two bars in the 
VWAP calculation. It is not until the bar in the chart that has a sufficient number of prior bars to calculate 
the VWAP according to the Time Period Type and Time Period LengthInputs, will then give a correct 
result. Until that bar, the calculation is considered a developing calculation. 

It is for the reason described in the prior paragraph that when you perform a full recalculation of the chart 
through Chart >> Recalculate after additional data has been added to the chart during real-time updating 
or during a replay, that you can notice a change in the VWAP values because at prior chart bars where 
previously there was sufficient underlying VWAP data, there may no longer be sufficient underlying 
VWAP data relative to the last Date in the chart based on this Input setting. 

It is recommended that this setting be set twice the Time Period Length Input setting to ensure there is 
sufficient data for the VWAP calculation at each chart bar during the length of the calculation. 

• Start Date-Time: This Input can optionally be set to a starting Date-Time to begin the calculations at for 
the Volume Weighted Average Price study. It is necessary to specify both the Date and the Time together. 
To disable the Start Date-Time Input, set it to a date before the first date in the chart. This will effectively 
disable it.

• Exclude Weekends in Date Look Back: When this Input is set to Yes, Saturday and Sundays are skipped 
when determining how many days back to include in the calculation according to the Time Period Length 
Input. This input applies when Time Period Type is set to Days - Trading Days or Days - 24 Hour 
Period. This option must still be set to Yes even when weekends are excluded from the chart in Chart >> 
Chart Settings >> Session Times. 

You need to consider, as could be the case when using a far Eastern world time zone, that there can be 
trading on a Saturday which is considered Friday in other time zones. This happens when using Reversed 
Session Times, or just based upon the very fact that trading is indeed on Saturday in the time zone of the 
chart. In this particular case you must set the Exclude Weekends in Date Look Back Input to No to 
prevent skipping of this valid Saturday data when establishing the starting point of the calculations based 
upon the Time Period Type and Time Period Length Inputs. Or avoid using a far Eastern time zone. 

• Minimum Required Time Period as Percent for Skip Days: This Input only applies when the Time 
Period Type is set to Days - Trading Days or Days - 24 Hour Period . 
This study employs special logic when looking back at the previous days, to determine if there is sufficient 
data. If there is insufficient data, it looks back to the period before the first period it originally referenced.
This is very useful for holidays and Sunday trading. There is no need to remove data from periods where 
there is insufficient data. You can control the functioning of this period skipping feature with this Input. For 
example, if you want there to be at least 50% or more of the bars needed for 1 day period, then set this 
Input to 50.
When this study determines the number of bars that are needed for a period, it does not consider the Session 
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Times settings in Chart >> Chart Settings. For example, if you are just including the Day Session only in 
your chart, then there are going to be fewer bars available. Therefore, you need to consider this when 
setting this percentage. So if you have less than the full 24 hour Session of bars in the chart, then you will 
want to use a lower percentage to avoid skipping periods.
It does not make sense to set this input to 100. This will only likely trigger unnecessary skipping when you 
do not intend that.

• Standard Deviation Band Calculation Method: This can be set to VWAP Variance, Fixed Offset, 
Standard Deviation, or Percentage. For the formulas for each, refer to Standard Deviation Band 
Calculation.

• Band # Std. Deviation Multiplier/Fixed Offset: When the standard deviation Top # Band and Bottom # 
Band Subgraphs are set to be displayed, this Input specifies how far the band lines are from the Volume 
Weighted Average Price line. 

When the Standard Deviation Band Calculation Method Input is set to VWAP Variance or Standard 
Deviation , then this Input specifies the value multiplied by the VWAP Variance or Standard Deviation. 
For example, if the Input is set to 2.0, then the band would be offset by 200% of the Standard Deviation. 

When the Standard Deviation Band Calculation Method Input is set to Fixed Offset, then this Input 
becomes a fixed offset and is used to offset the Bands from the Volume Weighted Average Price by the 
specified amount. Bands 1-4 are offset by the exact amounts. When the Standard Deviation Band 
Calculation Method Input is set to Percentage, then this Input becomes the percentage of the Volume 
Weighted Average Price that is used to offset the Bands from the Volume Weighted Average Price. For 
example, if the Input is set to 2.0, then the band would be offset by 2% of the Volume Weighted Average 
Price. 

*Last modified Thursday, 20th June, 2024.
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• Inputs

Description

[Link] - [Top]
This study calculates and displays the Volume Weighted Average Price (VWAP) over the specified period of time 
for the symbol of the chart. The period of time is set by the Time Period Type and Time Period Length Inputs. 

This calculation gives greater weight to trade prices that have a higher volume. The calculation resets at the 
begining of each new period in the chart.

Let \(X\) be a random variable denoting the Input Data, let \(X_i\) be the value of the Input Data at chart bar \(i\), 
let \(V_i\) be the Volume at chart bar \(i\), and let \(n\) be the length of the period in chart bars for the calculation 
as specified by the Inputs Time Period Type and Time Period Length. 

We begin by computing the Period Volume \(V_P\) for the period.

\(V_P = \sum_{i=1}^nV_i\)
Then the Volume Weighted Average Price during the length for the given Inputs is denoted as \(VWAP(X,n)\), 
and is calculated as follows.

\(VWAP(X,n) = \left(\sum_{i=1}^nX_iV_i\right)/V_P\)
The start of the trading day is determined from the Session Times set in Chart >> Chart Settings. For example, 
when the Time Period Length and Time Period Type Study Inputs are set to 1 Day, then the calculations will 
begin at the start of each trading day according to the Session Times and end at the end of the trading day.

The study also supports calculating and displaying Fixed Offet/Standard Deviation band lines, which the 
calculation is explained further down on this page.

Displaying or Hiding Standard Deviation/Fixed Offset Band Lines

[Link] - [Top]
Up to 4 Standard Deviation/Fixed Offset lines based upon the Volume Weighted Average Price line can be 
displayed. To display these standard deviation band lines, follow the steps below.

• Open the Study Settings window for the Volume Weighted Average Price study on the chart. For 
instructions, refer to Adding/Modifying Chart Studies.

• Select the Subgraphs tab.
• The Standard Deviation/Fixed Offset lines are labeled Top Band 1-4 and Bottom Band 1-4. To make a 

line visible, set its Draw Style to Dash or another visible Draw Style. To hide it, set its Draw Style to 
Ignore.

Refer to the description for the Band # Std. Deviation Multiplier/Fixed Offset Input, for information about how 
these lines are calculated.

Differences Between VWAP and Standard Deviation Lines On Different Timeframe Bars

[Link] - [Top]
The VWAP is a fairly simple calculation, but is very dependent on the data that it is calculated using. For the 
highest accuracy and the same values on different timeframe bars, it is necessary to set the Base on Underlying 
Data Input to Yes, so that the study uses the underlying data that makes up the bars. 

It is also necessary to have tick by tick data in the chart data file for the highest accuracy. Refer to Tick by Tick 
Data Configuration.

When you compare VWAPs on different timeframe bars, the values will be the same when using Base on 
Underlying Data so long as the starting time for the first bar used in the calculation for the VWAP period, is the 
same among the different bar timeframes. If Base on Underlying Data is set to No, the values will be different 
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and this is expected.

It is expected for the VWAP values to be different among different chart bar timeframe settings when using 
Number of Trades, Volume, Range, Reversal, Renko, Delta Volume, Price Change, Point and Figure Bars. This is 
because there is not a consistent starting time for a bar with these bar types. Enabling Chart >> Chart Settings >> 
New Bar at Session Start can help with this. 

The Standard Deviation Lines for the Volume Weighted Average Price on different timeframe bars can be 
different. This is because the Standard Deviation is calculated in part using the chart bar values, and the chart bar 
values can be significantly different between chart bar timeframes. For example, there is only every fifth value on a 
5 minute bar chart versus a 1 minute bar chart.

Also refer to Resolving Differences of Chart Bars Between Charts.

Differences with VWAP Between Historical Daily and Intraday Charts

[Link] - [Top]
The data in a Historical Daily data chart is different than the data in an Intraday chart. When the Base on 
Underlying Data Input is set the Yes, there will definitely be differences in the Volume Weighted Average Price 
calculation between Intraday and Historical Daily data charts. For more information, refer to 

There will also be differences even when the Base on Underlying Data Input is set to No because Historical Daily 
charts have a higher volume per bar.

Another reason for a difference between Historical Daily charts and Intraday charts with the Volume Weighted 
Average Price calculation is that the closing price for each bar is different. Historical Daily charts use the official 
settlement as compared to the last trade price at the end of the day on Intraday data charts which are set to a 1 Day 
period. 

Standard Deviation Band Calculation

[Link] - [Top]
The following explanation of the standard deviation band calculation is when the Standard Deviation Band 
Calculation Method is set to VWAP Variance. 

The Variance during one period for the given Inputs is denoted as \(Var(X,n)\), and is calculated as follows.

\(Var(X,n) =\sum_{i=1}^n\left(X_i-VWAP_i(X,n)\right)^2V_i\)
The Standard Deviation during the period for the given Inputs is denoted as \(SD(X,n)\), and is calculated as 
follows.

\(SD(X,n) = \sqrt{Var(X,n)}\)
Next, the Offset during the period for the given Inputs is denoted as \(Off(X,n)\), and is calculated as follows. \
(V_P) is documented above.

\(Off(X,n) = \sqrt{Var(X,n)/V_P}\)
The Standard Deviation Bands are computed using a Multiplier \(b\). Let \(TB_j\) and \(BB_j\) be Top Band and 
Bottom Band number \(j\), respectively \((j=1,2,3,4)\). We compute the Bands for each Period as follows.

\(TB_1 = VWAP + b\cdot Off(X,n)\) 
\(BB_1 = VWAP - b\cdot Off(X,n)\) 
\(TB_2 = VWAP + 2b\cdot Off(X,n)\) 
\(BB_2 = VWAP - 2b\cdot Off(X,n)\) 
\(TB_3 = VWAP + 3b\cdot Off(X,n)\) 
\(BB_3 = VWAP - 3b\cdot Off(X,n)\) 
\(TB_4 = VWAP + 4b\cdot Off(X,n)\) 
\(BB_4 = VWAP - 4b\cdot Off(X,n)\) 
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Inputs

[Link] - [Top]
• Input Data
• Volume Type to Use: Sets the data type to be used for the calculation. The following options are available:

◦ Total Volume
◦ Bid Volume
◦ Ask Volume

• When using either Bid Volume or Ask Volume the option for Base on Underlying Data must be set to 
Yes or the calculation will be based on the Total Volume. 

• Base on Underlying Data: This Input setting only applies to Intraday charts and not to Historical charts. 

When this Input is set to No, which is the default, then the price and volume data for the calculations are 
based on the bars in the chart. The last trade price of the bar is used, which is the default, and the total 
volume of the chart bar is used. 

To base the calculations on the underlying price and volume data which is more detailed than the chart bars, 
set this Input to Yes. When this Input is set to Yes, the chart may be automatically reloaded to load in the 
more detailed Volume at Price data. 

It is recommended when using this setting that since Intraday charts are required, select Chart >> Chart 
Settings and select Chart Data Type >> Intraday Chart Only to always ensure the chart is set to use 
Intraday data. 

To ensure there is the most detailed data for the calculations, a Tick by Tick Data Configuration is 
recommended. 

• Time Period Type: Sets the type of time period for the calculation. This Input works in conjunction with 
Time Period Length. For a 1 Day period, set this to Days. The number of Days specified always refers to 
calendar days and not trading days.

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days.

• Start Date-Time: This Input can optionally be set to a starting Date-Time to begin the calculations at for 
the Volume Weighted Average Price study. It is necessary to specify both the Date and the Time. You 
cannot just specify the Time only. The Time Period Length and Time Period Type Inputs still apply 
when using a Start Date-Time. 

The Start Date-Time setting does not refer to the starting time of day when the Time Period Length and 
Time Period Type is set to set to 1 Day. 

The purpose of this Input is to reduce the amount of calculations performed within the chart by starting at a 
particular Date-Time. 

• Ignore Time Period Type and Length: When this Input is set to Yes, then the Inputs for Time Period 
Type and Time Period Length are ignored and the Volume Weighted Average Price is calculated from the 
first bar in the chart, or from the entered value for the Start Date-Time, if this Input is set.

• Standard Deviation Band Calculation Method: This can be set to VWAP Variance, Fixed Offset, 
Standard Deviation, or Percentage. For the formulas for each, refer to Standard Deviation Band 
Calculation.

• Band # Std. Deviation Multiplier/Fixed Offset: When the standard deviation Top # Band and Bottom # 
Band Subgraphs are set to be displayed, this Input specifies how far the band lines are from the Volume 
Weighted Average Price line. 

When the Standard Deviation Band Calculation Method Input is set to VWAP Variance or Standard 
Deviation , then this Input specifies the value multiplied by the VWAP Variance or Standard Deviation. 
For example, if the Input is set to 2.0, then the band would be offset by 200% of the Standard Deviation. 

When the Standard Deviation Band Calculation Method Input is set to Fixed Offset, then this Input 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3c/index6d53.html?page=doc/TickbyTickDataConfiguration.php


becomes a fixed offset and is used to offset the Bands from the Volume Weighted Average Price by the 
specified amount. Bands 1-4 are offset by the exact amounts. 

When the Standard Deviation Band Calculation Method Input is set to Percentage, then this Input 
becomes the percentage of the Volume Weighted Average Price that is used to offset the Bands from the 
Volume Weighted Average Price. For example, if the Input is set to 2.0, then the band would be offset by 
2% of the Volume Weighted Average Price. 

• Volume Type to Use: The choices for this are Total Volume, Bid Volume, Ask Volume. When this is set 
to Bid Volume or Ask Volume it is necessary for Base on Underlying Data to be set to Yes. Otherwise, 
Total Volume will be used instead.

*Last modified Thursday, 25th July, 2024.
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Oscillator

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Volume Zone Oscillator
This study calculates and displays the Volume Zone Oscillator of the Volume data.

Let \(V\) and \(C\) be random variables denoting the Volume and Closing Prices, respectively, and let \(V_t\) and \
(C_t\) be their respective values Index \(t\). We define a random variable \(R\), called +/- Volume, whose value at 
Index \(t\) is denoted as \(R_t\). We calculate \(R_t\) for \(t \geq 0\) as follows.

For \(t = 0\): \(R_0 = V_0\)

For \(t > 0\): \(R_t = \displaystyle{\left\{ \begin{matrix} V_t & C_t > C_{t - 1} \\ -V_t & C_t \leq C_{t - 1} 
\end{matrix}\right .}\)

Let the Input Period be denoted as \(n\). We denote the Volume Position and Total Volume at Index \(t\) for the 
given Input as \(VP_t(n)\) and \(TV_t(n)\), respectively. We compute these in terms of Exponential Moving 
Averages as follows.

\(VP_t(n) = EMA_t(R,n)\) 

\(TV_t(n) = EMA_t(V,n)\)
Finally, we denote the Volume Zone Oscillator for at Index \(t\) for the given Input as \(VZO_t(n)\), and we 
compute it for \(t \geq 0\) and \(TV_t(n) \neq 0\) as follows.

\(VZO_t(n) = \displaystyle{\frac{VP_t(n)}{TV_t(n)}}\)
This study also displays horizontal lines at levels determined by the Inputs Overbought Line1 Value, 
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Overbought Line2 Value, Overbought Line3 Value, Oversold Line1 Value, Oversold Line2 Value, and 
Oversold Line3 Value.

Inputs

• Period
• Overbought Line3 Value
• Overbought Line2 Value
• Overbought Line1 Value
• Oversold Line1 Value
• Oversold Line2 Value
• Oversold Line3 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Zone_Oscillator.340.scss 

*Last modified Monday, 03rd October, 2022.
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Vortex
This study calculates and displays two Vortex Indicators of the Price Data.

Let \(H_t\), \(L_t\), and \(C_t\) be the values of the High, Low, and Close Prices, respectively, at Index \(t\). Let the 
Input Vortex Length be denoted as \(n\).

We begin by computing the True Range, as well as two other quantities called the Vortex Movement - Up and 
Vortex Movement - Down. These values of the latter two quantities at Index \(t\) are denoted as \(VM^{(Up)}_t\) 
and \(VM^{(Down)}_t\), respectively. We compute them as follows.

\(\displaystyle{VM^{(Up)}_t = \left\{ \begin{matrix} |H_0 - L_0| & t = 0 \\ |H_t - L_{t - 1}| & t > 0 \end{matrix}
\right .}\) 

\(\displaystyle{VM^{(Down)}_t = \left\{ \begin{matrix} |L_0 - H_0| & t = 0 \\ |L_t - H_{t - 1}| & t > 0 
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\end{matrix}\right .}\)
We then compute the two Vortex Indicators, denoted \(VI^{(+)}_t(n)\) and \(VI^{(-)}_t(n)\), as follows.

\(\displaystyle{VI^{(+)}_t(n) = \left\{ \begin{matrix} \Sigma_{i = 0}^t VM^{(Up)}_t / \Sigma_{i = 0}^t TR_t & t 
< n - 1 \\ \Sigma_{i = t - n + 1}^t VM^{(Up)}_t / \Sigma_{i = t - n + 1}^t TR_t & t \geq n - 1 \end{matrix}\right .}
\) 

\(\displaystyle{VI^{(-)}_t(n) = \left\{ \begin{matrix} \Sigma_{i = 0}^t VM^{(Down)}_t / \Sigma_{i = 0}^t TR_t 
& t < n - 1 \\ \Sigma_{i = t - n + 1}^t VM^{(Down)}_t / \Sigma_{i = t - n + 1}^t TR_t & t \geq n - 1 \end{matrix}
\right .}\)
These formulas hold provided that the denominators are nonzero.

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Vortex Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Vortex.366.scss 

*Last modified Monday, 03rd October, 2022.
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Wave Trend Oscillator

This study calculates and displays a Wave Trend Oscillator and an Average Wave Trend Oscillator of the data 
specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Channel Length and Average Length be denoted as \(n_C\) and \(n_A\), respectively. We 
define a function called the Channel Index, denoted as \(CI_t(X,n_C)\), and we compute it in terms of an 
Exponential Moving Average as follows.

\(\displaystyle{CI_t(X,n_C) = \left\{ \begin{matrix} \frac{X_t - EMA_t(X,n_C)}{0.015 \cdot EMA_t(|X - 
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EMA(X,n_C)|,n_C} & EMA_t(|X - EMA(X,n_C)|,n_C) \neq 0 \\ 0 & EMA_t(|X - EMA(X,n_C)|,n_C) = 0 
\end{matrix}\right .}\)
We then denote the Wave Trend Oscillator as \(WTO_t(X,n_C,n_A)\), and we compute it as follows.

\(\displaystyle{WTO_t(X,n_C,n_A) = EMA_t(CI(X,n_C),n_A)}\)
The Moving Average type in the formulas for both the Channel Index and the Wave Trend Oscillator can be 
changed using the Moving Average Type 1 Input.

We then compute the Average Wave Trend Oscillator, denoted as \(\overline{WTO}_t(X,n_C,n_A)\), in terms of a 
Simple Moving Average as follows.

\(\overline{WTO}_t(X,n_C,n_A) = SMA_t(WTO(X,n_C,n_A), 4)\)
The Moving Average type in the above formula can be changed using the Moving Average Type 2 Input.

This study also displays the Wave Trend Oscillator Difference, which is computed as \(WTO(X,n_C,n_A) - 
\overline{WTO}_t(X,n_C,n_A)\).

This study also displays four horizontal lines at levels determined by the Overbought Level 1, Overbought Level 
2, Oversold Level 1, and Oversold Level 2 Inputs.

Inputs

• Input Data
• Moving Average Type 1
• Moving Average Type 2
• Channel Length
• Average Length
• Overbought Level 1
• Overbought Level 2
• Oversold Level 1
• Oversold Level 2

*Last modified Tuesday, 14th February, 2023.
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Weekly OHLC
Refer to OHLC-Variable Period.
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Weighted Average Oscillator
This study calculates and displays a Weighted Average Oscillator of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input, and let the Fast Average Length and Slow 
Average Length Inputs be denoted as \(n_F\) and \(n_S\), respectively. Then we denote the Weighted Average 
Oscillator at Index \(t\) for the given Inputs as \(WAO_t(X,n_F,n_S)\), and we compute it for \(t \geq \max\
{n_S,n_F\}\) in terms of Weighted Moving Averages as follows.

\(WAO_t(X,n_F,n_S) = WMA_t(X,n_F) - WMA_t(X,n_S)\)
Inputs

• Input Data
• Slow Average Length
• Fast Average Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Weighted_Average_Oscillator.91.scss 

*Last modified Monday, 03rd October, 2022.
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Wide Range Bar
This study highlights chart bars that are wider than any of the prior bars or groups of bars in a specified lookback 
period. There are three Schemes for doing this: WR n, x Bar WR, and WR vs ATR, where WR stands for "Wide 
Range". The notation used here is adapted from Tony Crabel's book Day Trading with Short Term Price Patterns 
and Opening Range Breakout, and it is analogous to the notation used in the Narrow Range Bar study. In this 
study, any of these Schemes can be selected via the Lookback Type Input. We will explain each one below.

Scheme #1: WR n:

Note: This is the lookback Scheme that was used in the older version of this study.

Let the Lookback Length - WR n Input be denoted as \(n\). In this Scheme, the range of the current chart bar is 
compared to the ranges of the previous \(n\) bars.

Let the Open, High, Low, and Close Prices at Index \(t\) be denoted as \(O_t\), \(H_t\), \(L_t\), and \(C_t\), 
respectively. Then we denote the Range of Current Bar at Index \(t\) as \(RCB_t\). The calculation of \(RCB_t\) is 
done for \(t \geq 0\), and the method of calculation depends on the setting of the Use Open To Close Range for 
WR n Lookback Type Input as follows.

If Use Open To Close Range for WR n Lookback Type is set to Yes, then \(RCB_t = |O_t - C_t|\).

If Use Open To Close Range for WR n Lookback Type is set to No, then \(RCB_t = H_t - L_t\).

We define a function called the Wide Range, denoted as \(WR_t(n)\). We compute this function for \(t \geq n\) as 
follows.

\(\displaystyle{WR_t(n) = \left\{\begin{matrix} 1 & RCB_t \geq \min\{RCB_{t - n},...,RCB_{t - 1}\} \\ 0 & 
RCB_t < \min\{RCB_{t - n},...,RCB_{t - 1}\} \end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(WR_t(n) = 1\). The highlighting is in blue by default.

Scheme #2: x Bar WR:

Let the Lookback Length - xBar WR and Number of Bars in Comparison Group Inputs be denoted as \(n\) and 
\(x\), respectively. In this Scheme, the range of the current \(x\) chart bars is compared to the ranges of every 
consecutive group of \(x\) bars in the previous \(n\) bars.

We denote the Range of Current Group of size \(x\) at Index \(t\) as \(RCG_t(x)\), and we compute it for \(t \geq x - 
1\) as follows.

\(RCG_t(x) = \max_t(H,x) - \min_t(L,x)\)
For an explanation of the \(\min\) and \(\max\) functions, see our description of the Moving Maximum and Moving 
Minimum.

We define a function called the Wide Range for the Leading Bar, denoted as \(WRLB_t(n,x)\). We compute this 
function for \(t \geq n\) as follows.

\(\displaystyle{WRLB_t(n,x) = \left\{\begin{matrix} 1 & RCG_t \geq \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \\ 
0 & RCG_t < \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \end{matrix}\right .}\)
Because we wish to highlight all of the bars in a group of size \(x\) when its range is the widest in the lookback 
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period \(n\), we define the function Wide Range, denoted as \(WR_t(n,x)\). The default value for \(WR_t(n,x)\) is 
\(0\), but if \(WRLB_t(n,x) = 1\), then we have \(WR_i(n,x) = 1\) for \(i = t - x + 1, ...,t\). In this case, we highlight 
the leading bar (that is, the most recent bar) with the study Primary Color (default: blue), and we highlight the 
earlier bars in the group of size \(x\) with the study Secondary Color (default: purple). A leading bar may be 
highlighted in the Secondary Color if two wide range groups of size \(x\) overlap.

Scheme #3: WR vs ATR:

This Scheme is not from Crabel's work. Rather, it is unique to Sierra Chart.

As in Scheme #1, the Range of Current Bar at Index \(t\) is denoted as \(RCB_t\), and it is computed as follows.

\(RCB_t = H_t - L_t\)
Let \(n\) denote the Input Lookback Length - WR vs ATR. In this Scheme we determine the Wide Range \
(WR_t(n)\) by comparing \(RCB_t\) with the Average True Range of the previous \(n\) bars. The type of moving 
average used in the ATR calculation is determined by the Input ATR Moving Average Type We denote this in 
mathematical symbols as follows.

\(\displaystyle{WR_t(n) = \left\{\begin{matrix} 1 & RCB_t > ATR_{t - 1}(n) \\ 0 & RCB_t \leq ATR_{t - 1}(n) 
\end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(WR_t(n) = 1\). The highlighting is in blue by default.

Inputs

• Lookback Type: This is a custom Input that can be set to either WR n, x Bar WR, or NR vs ATR.
• Lookback Length - WR n
• Use Open To Close for WR n Lookback Type: This is a custom Input that determines how the Range of 

the Current Bar is calculated in the WR n Scheme.
• Lookback Length - xBar WR
• Number of Bars in Comparison Group
• Lookback Length - WR vs ATR
• ATR Moving Average Type

Spreadsheet

The spreadsheets below contain the formulas for this study in Spreadsheet format. Save these Spreadsheets to the 
Data Files Folder. 

Open them through File >> Open Spreadsheet. 

Wide_Range_Bar_WR_n.348.scss

Wide_Range_Bar_x_Bar_WR.348.scss

Wide_Range_Bar_WR_vs_ATR.348.scss

*Last modified Monday, 03rd October, 2022.
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Williams' %R
This study calculates and displays Williams' %R for the data specified by the Input Data for High, Input Data 
for Low, and Input Data for Last Inputs. Williams' %R is a momentum study that measures overbought/oversold 
levels. It was developed by Larry Williams.

Let \(X^{(High)}\), \(X^{(Low)}\), \(X^{(Last)}\) be random variables denoting Input Data for High, Input 
Data for Low, and Input Data for Last, respectively, and let \(X_t^{(High)}\), \(X_t^{(Low)}\), \(X_t^{(Last)}\) 
denote their respective values at Index \(t\). Let the Length Input be denoted as \(n\).

We denote the maximum value of \(X^{(High)}\) and the minimum value of \(X^{(Low)}\) over a moving 
window of \(n\) chart bars terminating at Index \(t\) as \(\max_t\left(X^{(High)},n\right)\) and \
(\min_t\left(X^{(Low)},n\right)\), respectively. These are computed for \(t > n\) as follows.

\(\max_t\left(X^{(High)},n\right) = \max\left\{X_{t - n + 1}^{(High)},..,X_t^{(High)}\right\}\) 

\(\min_t\left(X^{(Low)},n\right) = \min\left\{X_{t - n + 1}^{(Low)},..,X_t^{(Low)}\right\}\)
We denote the value of Williams %R at Index \(t\) for the given Inputs as \(\%R_t\left(X^{(High)}, X^{(High)}, 
X^{(High)}, n\right)\), and we compute it for \(t > n\). The method of computation varies slightly depending on the 
setting of the Invert Output Input.

If Invert Output is set to Yes, then we compute \(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right)\) as 
follows.

\(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right) = -100 \cdot 
\displaystyle{\frac{\max_t\left(X^{(High)},n\right) - X_t^{(Last)}}{\max_t\left(X^{(High)},n\right) - 
\min_t\left(X^{(Low)},n\right)}}\)
This is the usual formula for Williams' %R. 

If Invert Output is set to No, then we compute \(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right)\) as 
follows.

\(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right) = 100 \cdot 
\displaystyle{\frac{\max_t\left(X^{(High)},n\right) - X_t^{(Last)}}{\max_t\left(X^{(High)},n\right) - 
\min_t\left(X^{(Low)},n\right)}}\)
Inputs

• Length
• Invert Output: This Input is used to toggle the sign of the output at each chart bar.
• Input Data for High
• Input Data for Low
• Input Data for Last

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Woodie CCI Trend
.

Inputs

• Number of Bars
• Number of Neutral Bars
• CCI Length
• Level
• Input Data
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This study is used by the Woodies trading group trading method. This study is meant to be used as part of the 
Woodies study collections available on the Additional Files page. For more information, refer to that page.
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This study is used by the Woodies trading group trading method. This study is meant to be used as part of the 
Woodies study collections available on the Additional Files page. For more information, refer to that page.
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This study will write the Date-Time, Open, High, Low, Close, Volume bar data that is loaded into the chart, to an 
output text file and update that file in real-time.

The study data will not be written. Each line in the file will represent one bar in the chart. Therefore, if the chart 
bars are a 1 minute timeframe, then each line in the data file will be 1 minute.

Only the data that is loaded into the chart will be outputted to the text file. To control the number of days outputted 
to the text file, adjust Chart >> Chart Settings >> Use Number of Days to Load >> Days to Load.

The file is continuously updated as new bars are added to the chart. The very last bar is not written to the data file 
since it is not considered complete. Only when there is a new bar added, will the prior last bar will be written. The 
time stamping of the data in the file will be the same as the times displayed in the chart unless the Use GMT Time 
Input is set to Yes.

The output filename is by default [symbol]-BarData.txt. The file is written to the Sierra Chart Data Files Folder. 
To determine the location of the Data Files Folder, select Global Settings >> General Settings. Refer to the Data 
Files Folder box.

In the case of when the symbol of the chart changes, unless you have set the File Path Input to a specific file name, 
the output file name will match the current chart symbol and a new file will be created if necessary. Anytime the 
symbol of the chart changes, or there is a full recalculation, the output file is fully rewritten with all of the data in 
the chart. 
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There is only ever one output file for a chart even when that chart is a Continuous Futures Contract chart.

The output file containing the bar and study data is only open, when a write operation is being performed. 
Otherwise, Sierra Chart does not keep that file open. It is only momentarily open. 

When Sierra Chart writes to the file and the file is open during that time, it allows read access from any other 
process at that time. 

If Sierra Chart is unable to open the output file, it means that another process has exclusive write access to it and is 
not allowing write access. 

Also refer to Write Bar and Study Data To File. 

Inputs
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• Separator: This Input determines the character that will be used to separate bar data fields in the output 

text file. The choices are Space, Comma, or Tab.
• Use GMT Time: When this Input is set to No, the times in the output text file will be the same as displayed 

in the chart, which are based on the Time Zone setting in Sierra Chart (Global Settings >> Data/Trade 
Service Settings). If this Input is set to Yes, then the times in the output text file will be in GMT time.

• Date Format: This Input sets the Date format to use for the Dates in the output text file. There are several 
choices available.

• File Path: This is an optional Input to specify the folder and the Filename for the file to write the data to. 
Leave this blank to use the default. The default folder is the Sierra Chart Data Files Folder, and the 
Filename is the symbol plus the text: -BarData.txt.

*Last modified Sunday, 30th April, 2023.
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Write Bar and Study Data To File
This study will write the Date, Time, Open, High, Low, Last, Volume, Number of Trades, OHLC Average, 
HLC Average, HL Average, Bid Volume, Ask Volume bar data that is loaded into the chart and the study 
Subgraph values for each chart bar for the studies on the chart, to the specified text file and update that file in real-
time.

Each line in the file will represent one bar in the chart. Therefore, if the chart bars are a 1 Minute timeframe, then 
each line in the data file will be 1 Minute and the study values for each of those bars will be written as well.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexe573.html?page=doc/StudiesReference.php&ID=379
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexe573.html?page=doc/StudiesReference.php&ID=379
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


Only the data that is loaded into the chart will be outputted to the text file. To control the number of days outputted 
to the text file, adjust Chart >> Chart Settings >> Use Number of Days to Load >> Days to Load.

The file is continuously updated as new bars are added to the chart. 

The very last bar is not written to the data file since it is not considered complete. Only when there is a new bar 
added to the chart, will then the prior last bar will be written to the file. If you require any changes to this behavior, 
it is necessary to Modify the study to meet your requirements. 

If you will be modifying the study, refer to the sc.WriteBarAndStudyDataToFileEx ACSIL function which you can 
use to have full control over what data is exported. However, other coding is likely to be required as well.

The time stamping of the data in the file will be the same as the times displayed in the chart. So it is according to 
the charts Time Zone.

The output filename is by default [symbol]-BarData.txt. The file is written to the Sierra_Chart Data Files Folder. 
To determine the location of the Data Files Folder, select Global Settings >> General Settings. Refer to the Data 
Files Folder box.

There is also the menu command Edit >> Export Bar and Study Data to Text File to perform a manual export all of 
the chart data at any time, which can be used instead of this study. 

The output file containing the bar and study data is only open, when a write operation is being performed. 
Otherwise, Sierra Chart does not keep that file open. It is only momentarily open. 

When Sierra Chart writes to the file and the file is open during that time, it allows read access from any other 
process at that time. 

If Sierra Chart is unable to open the output file, it means that another process has exclusive write access to it and is 
not allowing write access. 

Inputs

• Include Hidden Studies: When this Input is set to Yes, then the studies that are set to be hidden on the 
chart are also written to the text file. When this is set to No, this will not be the case.

• Path and File Name: This Input is used to specify the folder and the filename for the file to write the data 
to. This is optional. If it is not set, the Data Files Folder which is set through Global Settings >> General 
Settings will be used as the folder. The filename will contain the symbol, the text "-BarData", and the file 
extension will be txt. If only a file name is specified, the default folder will be used which is the Data Files 
Folder.

Special Considerations When Outputting Numbers Bars Calculated Values

[Link] - [Top]
When using the Write Bar and Study Data to File to output data from the Numbers Bars Calculated Values 
study, the data may not be output to the desired number of decimal places by default. This is due to the Numbers 
Bars Calculated Values having a default Value Format of 1, but with some of the rows overriding this Value 
Format when being written to the screen, but not when being output using this study.

In order to correct for this, change the Value Format to the number of decimal places for the desired output. For 
information on changing the Value Format for a study, refer to Value Format.

When this change to the Value Format is done, all of the data that is output from the Numbers Bars Calculated 
Values will be to the defined number of significant digits regardless of how the information is displayed on the 
screen or the nature of the underlying data. For example, if the Value Format is changed to 0.01 and Total 
Volume is output, the Total Volume in the file will look like 1234.00, even though it is integer data.
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Z-Score
This study calculates and displays the Z-Score of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Inputs Mean Length and Standard Deviation Length be denoted as \(n_{\mu}\) and \
(n_{\sigma}\), respectively. Then we denote the Z-Score at Index \(t\) for the given Inputs as \
(Z_t(X,n_{\mu},n_{\sigma})\), and we compute it in terms of a Simple Moving Average and a Standard Deviation 
for \(t \geq \max\{n_{\mu},n_{\sigma}\} - 1\) as follows.

\(\displaystyle{Z_t(X,n_{\mu},n_{\sigma}) = \frac{X_t - SMA_t(X,n_{\mu})}{\sigma_t(X,n_{\sigma})}}\)
Inputs

• Input Data
• Mean Length
• Standard Deviation Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Z_Score.350.scss 

The formulas are in the third sheet, entitled Intermediate Calculations. 

*Last modified Monday, 03rd October, 2022.
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Zig Zag

The Zig Zag study draws lines from Highs and Lows in the main price graph according to the documented 
calculation methods. A new line will start where prices have reversed by the specified amount.

The High and Low values of a bar are used in the calculations. These can be changed with the Input Data Inputs 
in case you want to base the study on another study.

The Sierra_Chart Zig Zag study has three calculation modes. Each calculation mode is described here so you 
understand exactly how they work.

This documentation also applies to the Zig Zag Cumulative Volume study which calculates and draws the 
cumulative volume across each Zig Zag line. The volume is drawn as volume bars in its own graph region. The 
volume resets at the start of a new Zig Zag line.

The Zig Zag line does not always extend to the very last bar in the chart unless the last chart bar is the start of a 
reversal. This is something to keep in mind when viewing the Zig Zag data in a Spreadsheet, when using one of the 
Spreadsheet studies because the most recent rows outputted for the study Subgraph will be 0 if the Zig Zag line 
does not extend to the end of the chart.

Calculation Modes 1 and 3

[Link] - [Top]
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This section describes Calculation Modes 1 and 3.

When the Zig Zag study is called for the first time, it determines the initial trend direction. The Low and High of 
the first bar in the chart are compared to the following bars.

If following bars Low and High are higher than those of the first bar, then the trend is considered Up. There is a 
trend line drawn from the Low of the first bar in the chart to the High of the bar that determined the direction.

If the following bars Low and High are lower than those of the first bar, then the trend is considered Down. There 
is a trend line drawn from the High of the first bar in the chart to the Low of the bar that determined the direction.

The High and Low values from the bar that determined the trend are remembered. These are named LastHigh and 
LastLow.

Next, the study function begins to iterate through bars in the chart. A ReversalPrice variable is calculated for 
determining if trend direction should change. The calculation of ReversalPrice differs for an Up or Down trend 
and for calculation modes 1 and 3 as follows:

• Mode 1 with Up trend: ReversalPrice = LastHigh - (LastHigh * Reversal % for Calculation Mode 1)
• Mode 3 with Up trend: ReversalPrice = LastHigh - Reversal Amount for Calculation Mode 2,3
• Mode 1 With Down trend: ReversalPrice = LastLow + (LastLow * Reversal % for Calculation Mode 1)
• Mode 3 With Down trend: ReversalPrice = LastLow + Reversal Amount for Calculation Mode 2,3

If there currently is an Up trend (Up line) and the calculated ReversalPrice is exceeded downwards by the low of a 
bar during the iteration of the bars, then the trend changes its direction to Down. The Low of the bar that changed 
the direction is stored as the LastLow. If the trend does not change directon at a bar during the iteration, then we 
check if the High of the bar is higher than the LastHigh. If this is true, then we set LastHigh value to High of the 
bar and make this high the endpoint for the Up trend line.

If there currently is a Down trend (Down line) and the calculated ReversalPrice is exceeded upwards by the high 
of a bar during the iteration of the bars, then the trend changes its direction to Up. The High of the bar that changed 
the direction is stored as the LastHigh. If the trend does not change directon at a bar during the iteration, then we 
check if the Low of the bar is lower than the LastLow. If this is true, then we set LastLow value to Low of the bar 
and make this low the endpoint for the Down trend line.

To gain an understanding of the above description, it is recommended to Replay the chart to see the formation of 
the Zig Zag lines as the chart bars are built.

In the case of when using any type of Renko bars, make sure you are understanding for each chart bar what are the 
actual High and Low values when evaluating the bar data according to the explanation above, in case they are not 
actually visible based upon the values and the Graph Draw Type. You will need to use the Chart Values tool to 
determine the High and Low values for each chart bar. This is essential in order to make sure you are not being 
misled by making an assumption about what the High and Low Values are.

Calculation Mode 2

[Link] - [Top]
When the Zig Zag study is called for the first time, it determines the initial trend direction. The Low and High of 
the first bar in the chart are compared to the following bars.

If following bars Low and High are higher than those of the first bar, then the trend is considered Up. There is a 
trend line drawn from the Low of the first bar in the chart to the High of the bar that determined the direction.

If the following bars Low and High are lower than those of the first bar, then the trend is considered Down. There 
is a trend line drawn from the High of the first bar in the chart to the Low of the bar that determined the direction.

The High and Low values from the bar that determined the trend are remembered. These are named LastHigh and 
LastLow.
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Next, the Zig Zag study begins to iterate through the bars in the chart. 

For a current Uptrend: If the next bar's High is equal or greater than LastHigh, then LastHigh is set to the new 
High and the Up trend line is adjusted to the high of this next bar.

If the next bar's High is lower than LastHigh, then the trend may become Down starting from this bar. The 
following conditions are checked at this point:

1. If the Reversal Amount for Calculation Mode 2,3 Input value has been exceeded by the difference between 
LastHigh to the Low of the next bar, and the number of bars since the LastHigh for the Up trend line equals or 
exceeds the Number of Bars Required for Reversal study Input, the Trend is changed to Down and new Zig Zag 
Down trend line is started. The Low of the bar that changed the direction is stored as the LastLow.

2. If the above condition has not been met and the next bar's Low is lower than the low of the current Up trend line, 
then trend is changed to Down immediately, without waiting for Number of Bars Required for Reversal to be 
satisfied.

For a current Downtrend: If the next bar's Low is equal or less than LastLow, then LastLow is set to the new 
Low and the Down trend line is adjusted to the low of this next bar.

If the next bar's Low is higher than LastLow, then the trend may become Up starting from this bar. The following 
conditions are checked at this point:

1. If the Reversal Amount for Calculation Mode 2,3 Input value has been exceeded by the difference between 
the High of the next bar and the LastLow, and the number of bars since the LastLow for the Down trend line 
equals or exceeds the Number of Bars Required for Reversal study Input, the Trend is changed to Up and new 
Zig Zag Up trend line is started. The High of the bar that changed the direction is stored as the LastHigh.

2. If the above condition has not been met and the next bar's High is higher than the high of the current Down trend 
line, then trend is changed to Up immediately, without waiting for Number of Bars Required for Reversal to be 
satisfied.

To gain an understanding of the above description, it is recommended to Replay the chart to see the formation of 
the Zig Zag lines as the chart bars are built.

In the case of when using any type of Renko bars, make sure you are understanding for each chart bar what are the 
actual High and Low values when evaluating the bar data according to the explanation above, in case they are not 
actually visible based upon the values and the Graph Draw Type. You will need to use the Chart Values tool to 
determine the High and Low values for each chart bar. This is essential in order to make sure you are not being 
misled by making an assumption about what the High and Low Values are.

Text Labels Subgraph Description

[Link] - [Top]
The Text Labels study Subgraph contains numeric values representing the text labels describing the peaks and 
valleys of the Zig Zag lines, at the chart bars where these peaks and valleys occur. This Subgraph is only set with 
these numeric values when the Display HH,HL,LL,LH Labels Input is set to Yes.

Definitions:

• LH (Lower High) = 1
• HH (Higher High) = 2
• HL (Higher Low) = 3
• LL (Lower Low) = 4
• (no text label) = 10. This value is used when the Zig Zag study resets at the start of the day. It is used at the 

initial Zig Zag point. 
• (no text label) = 11. This value is used when the Zig Zag study resets at the start of the day. It is used at the 

end of the first Zig Zag line for the trading day when it is sloping down (low). 
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• (no text label) = 12. This value is used when the Zig Zag study resets at the start of the day. It is used at the 
end of the first Zig Zag line for the trading day when it is sloping up (high). 

When viewing this column of data on a Spreadsheet when using one of the Spreadsheet studies, you can can see 
the actual high or low value by looking at the cell at the same row to the left in the Zig Zag column.

To change the text size for the Zig Zag labels, go to the Subgraphs tab of the Study Settings window. Select the 
Text Labels Subgraph. Change the Size setting.

Set it to 0 to make the size automatic and the same as the Chart Text Font size. The font face for Zig Zag labels is 
the same as the Drawing Tools Font.

The study Subgraph containing the Text Labels can be programmatically accessed using ACSIL. This is Subgraph 
2. The zero-based Subgraph index in this case will be 1. Using this Subgraph data in your study function is useful 
to know exactly where a Zig Zag line changes direction. For instructions, refer to Using or Referencing Study/
Indicator Data in an ACSIL Function.

This Subgraph can also be referenced by Simple Alert Formulas. In this case it would be referenced as SG2 in the 
formula. 

Zig Zag Reverses at Wrong Bar

[Link] - [Top]
In the case of a chart bar where it creates a new low or new high for the current Zig Zag line and also triggers a 
reversal to start a new Zig Zag line, there can be a difference between the bar where the Zig Zag line reverses 
direction at, between real-time updating of a chart and when a chart is fully recalculated like when selecting Chart 
>> Recalculate or modifying Study Settings.

This is inherently just a limitation of the study working with complete chart bars because the Zig Zag study does 
not know how the chart bar formed within during a full recalculation whereas it can during real-time updating.

The solution to this is to set the Calculate New Values on Bar Close Input to Yes.

Displaying the Zig Zag Mid-Point

[Link] - [Top]
To display the the Mid-Point Subgraph line with the Zig Zag study, go to the Subgraphs tab of the Study Settings 
window. Set the Draw Style for the Zig Zag Mid-Point Subgraph to Line instead of Ignore. 

This Zig Zag Mid-Point line is also outputted to a Sheet when using the Spreadsheet study.

Displaying the Zig Zag Oscillator

[Link] - [Top]
The Zig Zag oscillator can be displayed. The Zig Zag oscillator at each chart bar is the difference between the most 
recent Zig Zag line endpoint, relative to a particular chart bar and the close/last price of that same bar. Therefore, 
this is the Zig Zag line length at each chart bar. 

Follow the instructions below to display the Zig Zag Oscillator.

1. Add the Zig Zag study to the chart following the Adding/Modifying Studies documentation. 
2. Open the Study Settings window for the study and select the Subgraphs tab. 
3. Set the Subgraph >> Zig Zag >> Draw Style to Ignore.
4. Set the Subgraph >> Zig Zag Oscillator >> Draw Style to Bar. 
5. Select the Settings and Inputs tab. 
6. Set the Chart Region to 2.
7. Press OK.
8. Press OK.
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Zig Zag Reversal Alert

[Link] - [Top]
To receive an alert when the Zig Zag study changes direction and displays a new label, follow the instructions 
below.

1. Open the Study Settings window for the Zig Zag study already added to the chart.
2. On the Settings and Inputs tab, set the Display HH,HL,LL,LH Labels Input to Yes.
3. On the Alerts tab in the Alert Condition box enter the following formula: SG2 > 0. For further 

information, refer to Study/Chart Alerts And Scanning.
4. Press OK.

Inputs

[Link] - [Top]
Input Data for High

[Link] - [Top]
Input Data for High. This Input applies to all Calculation Modes. The default is High. It sets the data array to use 
for the High values in the calculation. 

In the case of when the Zig Zag study is used on the main price graph and not based on any other study, this must 
be set to High. Otherwise, when a chart is fully recalculated, there may be different results compared to real-time 
updating because if you are not using a value which stays the same or goes higher when a bar is being formed but 
instead sometimes goes lower, then you will get an unstable result.

These different results with the calculations can also become apparent when Sierra_Chart is downloading historical 
data compared to a full recalculation. 

The solution to the above is to set Calculate New Values on Bar Close Input Yes. 

Input Data for Low

[Link] - [Top]
Input Data for Low. This Input applies to all Calculation Modes. The default is Low. It sets the data array to use for 
the Low values in the calculation. 

In the case of when the Zig Zag study is used on the main price graph and not based on any other study, this must 
be set to Low. Otherwise, when a chart is fully recalculated, there may be different results compared to real-time 
updating because if you are not using a value which stays the same or goes lower when a bar is being formed but 
instead sometimes goes higher, then you will get an unstable result.

These different results with the calculations can also become apparent when Sierra_Chart is downloading historical 
data compared to a full recalculation. 

The solution to the above is to set Calculate New Values on Bar Close Input Yes. 

Calculation Mode (1,2,3)

[Link] - [Top]
This Input selects the calculation mode. The calculation modes are described above.

Reversal % for Calculation Mode 1

[Link] - [Top]
The percentage change of the price values that must occur to begin a new Zig Zag line when using Calculation 
Mode 1.
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Reversal Value for Calculation Mode 2 and 3

[Link] - [Top]
The price change of the price values that must occur to begin a new Zig Zag line when using Calculation Mode 3.

Number of Bars Required for Reversal (Calculation Mode 2)

[Link] - [Top]
Refer to the Zig Zag Calculation Mode 2 description above.

Volume To Accumulate

[Link] - [Top]
When this set to a setting other than None, the volume across each Zig Zag line is calculated using one of the 
below formulas:

• None: No volume is calculated.
• Total Volume: The total volume for the Zig Zag line is calculated.
• Bid Volume: Only the total Bid Volume for the Zig Zag line is calculated.
• Ask Volume: Only the total Ask Volume for the Zig Zag line is calculated.
• Ask Bid Volume Difference: The difference between Ask Volume and Bid Volume at each chart bar the 

Zig Zag line spans across is calculated.
Reset Zig Zag at Start of Trading Day

[Link] - [Top]
When this Input is set to Yes, then the Zig Zag is reset at the start of the trading day.

The start of the trading day is determined from the Session Times in Chart >> Chart Settings. This will be the 
Start Time, or if the Evening Session option is enabled, then it will be the Evening Start Time.

Note: When enabling this option, changing the Draw Style from Line to Line - Skip Zeros will remove the plots 
from the final swing of a trading day to the first swing of the next trading day. So this is something you may want 
to do.

When Reset Zig Zag at Start of Trading Day is set to Yes, at the start of the trading day, there will not be any 
labels displayed. And at the first reversal, there will not be any HH,HL,LL,LH Labels.

Calculate New Values on Bar Close

[Link] - [Top]
When this Input is set to Yes, the Zig Zag study will always ignore the last bar in the chart and only perform 
calculations on the completed chart bars.

It is useful to set this to Yes if you have set Input Data for High/Low both to Last.

Additional Output for Spreadsheets

[Link] - [Top]
When this Input is set to Yes, then there are additional columns of data outputted for the Zig Zag study to the 
Spreadsheet Sheet being used by one of the Spreadsheet Studies if you have applied one of the Spreadsheet Studies 
to the chart. The data is outputted beginning and column AA in the Sheet.

The additional Subgraphs outputted to the Sheet used by the Spreadsheet Study include the following: Reversal 
Price, Zig Zag Line Length, Zig Zag Number of Bars. The Zig Zag Line Length Subgraph only has a value at 
each Zig Zag line end point. Therefore, it may also be helpful to set the Display HH,HL,LL,LH Labels Input to 
Yes to also have the corresponding HH,HL,LL,LH label value.
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The default Draw Style for each of these study Subgraphs is set to Ignore. Therefore, to see them on the 
Spreadsheet Sheet, make sure the Do Not Output Subgraphs Set to Ignore Input with the Spreadsheet Study is 
set to No.

If this Input is set to Yes, but the data is still not being displayed in the Spreadsheet, then ensure that the option for 
Include in Spreadsheet is enabled for each Subgraph on the Subgraph tab of the Study window.

Display HH,HL,LL,LH Labels

[Link] - [Top]
When this Input is set to Yes, then HH (Higher High), LH (Lower High), LL (Lower Low), HL (Higher Low) 
labels will be displayed. The colors of these labels is controlled with the Text Labels (SG2) Subgraph Primary and 
Secondary color settings. The font size is controlled with the Text Labels Subgraph Size setting.

Display Reversal Price

[Link] - [Top]
When this Input is set to Yes, then at each bar where the Zig Zag line reverses direction, the price value of the High 
or Low of the bar the Zig Zag lines are drawn to, is displayed. This price value is not the actual reversal price 
trigger which caused the line to reverse.

Display Length of Zig Zag Line

[Link] - [Top]
When this Input is set to a value other than None, the price difference between the endpoints of each Zig Zag line 
will be displayed at the Zig Zag endpoints in the specified value.

The options are:

• Points: This displays the length of the Zig Zag line in points (actual numerical difference).
• Ticks: This displays the length of the Zig Zag line in ticks (based on the Tick Size setting for the chart).
• Percent: This displayes the length of the Zig Zag line as a percent difference using the most recent value as 

the denominator.
Display Zig Zag Volume

[Link] - [Top]
When this Input is set to Yes, the volume for the Zig Zag line as calculated according to the Volume To 
Accumulate Input and is displayed at each Peak or Valley of the Zig Zag line.

Format Volume Using Large Number Suffix

[Link] - Top]
When this Input is set to Yes, the volume displayed at the Peak or Valley is displayed in units of 1000. For 
example, if the Total Volume is accumulated and has a value of 28,872, this would be displayed as 28.8K.

Display Time Labels

[Link] - [Top]
When this Input is set to Yes, labels indicating the time of the Zig Zag line endpoints will be displayed at the Zig 
Zag endpoints.

Include Seconds in Time Display

[Link] - [Top]
When this input is set to Yes and the Display Time Labels is also set to Yes then the time displayed includes 
seconds.
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Display Zig Zag Time Duration

[Link] - [Top]
When this Input is set to Yes the duration of time over which the Zig Zag segment covers is displayed at the Peak 
or Valley. The duration is prefaced with the display D:.

Display Zig Zag Number of Bars

[Link] - [Top]
When this Input is set to Yes the number of bars over which the Zig Zag segment covers is displayed at the Peak or 
Valley. The Number of Bars is prefaced with the display B: 

Display ZigZag Volume / Length in Ticks

[Link] - [Top]
When this Input is set to Yes, the Volume / Length in Ticks is calculated according to the Volume to Accumulate 
Input and is displayed at each Peak or Valley of the Zig Zag line. This information is prefaced with the label V/L:, 
unless the Omit Label Prefixes is set to Yes.

Use Multi-line Labels

[Link] - [Top]
When this Input is set to Yes each of the labels that is displayed at the Peak or Valley is displayed on individual 
lines.

Omit Label Prefixes

[Link] - [Top]
When this Input is set to Yes the label designations are not displayed.

Text Label Offset Specified As

[Link] - [Top]
This defines what value type is used for the Text Label Offset. The following options are available:

• Percentage of Bar: The Text Label Offset is the percentage of the bar height away from the high or low 
of the bar.

• Tick Offset: The Text Label Offset is the number of ticks away from the high or low of the bar.
Text Label Offset

[Link] - [Top]
This is the value represented by the Text Label Offset Specified As that you want to offset the text labels from the 
bar highs or lows.

Color Zig Zag Line Using

[Link] - [Top]
The Zig Zag Subgraph can be colored based on one of the following settings:

• Slope: When the Zig Zag line has positive slope it is colored with the primary color. Otherwise, it is 
colored with the secondary color when the Zig Zag line has negative slope.

• Trend Confirmed Volume: In this mode, a Zig Zag line trend is based on the prior Zig Zag line trend, the 
current Zig Zag line trend, the accumulated volume of the current Zig Zag line, and the accumulated 
volume of the previous Zig Zag line. 

The Zig Zag Subgraph coloring starts with the primary color when the trend is up, and the secondary color 
when the trend is down. If the current Zig Zag line has less than or equal accumulated volume than the prior 



Zig Zag line, and the prior Zig Zag line has an opposite trend than the current Zig Zag line, then the 
coloring for the current Zig Zag line is changed to the opposite color. For example, an up sloping Zig Zag 
line has lower accumulated volume than the previous Zig Zag line and the previous Zig Zag line is down 
sloping, therefore the current Zig Zag line is colored the down (Secondary) color. If either the accumulated 
volume is not lower, or the previous Zig Zag line trend is not opposing, then the coloring will not be 
changed.

• Confirmed Volume: In this mode, a Zig Zag line trend is based on the current Zig Zag line trend, the 
accumulated volume of the current line and the accumulated volume of the previous line. 

The Zig Zag Subgraph coloring starts with the primary color when the trend is up, and the secondary color 
when the trend is down. When the current Zig Zag line has less than or equal accumulated volume than the 
prior Zig Zag Line, then the coloring of the current Zig Zag line is changed to the opposite color. For 
example: a down sloping Zig Zag line has lower accumulated volume than the previous Zig Zag line, 
therefore it is colored the up (Primary) color. If the accumulated volume for a Zig Zag line is greater than 
the previous Zig Zag line, then the coloring is not changed.

Extend End Points Until Future Intersection

[Link] - [Top]
When this Input is set to Yes, for each Zig Zag line end point where the Zig Zag line reverses, it will have an 
extension line drawn at that price level which extends until it intersects with future prices.

Display Value Label for Extension Lines

[Link] - [Top]
When this Input is set to Yes the Value Label (price) is displayed for each of the Extension Lines. The Value Label 
is displayed in the Chart Scales for the Extension Lines that do not intersect a bar, and are displayed at the end of 
the line for those Extension Lines that do intersect a bar.

If the option Extend End Points Until Future Intersection is set to No then no Value Labels are displayed.

Single Line Horizontal Text Alignment

[Link] - [Top]
This Input controls the horizontal alignment of the displayed text when the Input for Use Multi-Line Labels is set 
to No. The available options are:

• Left: This sets the left side of the text at the Zig Zag point with which it is associated.
• Center: This sets the center of the text at the Zig Zag point with which it is associated.
• Right: This sets the right side of the text at the Zig Zag point with which it is associated.

Multi-Line Horizontal Text Alignment

[Link] - [Top]
This Input controls the horizontal alignemtn of the displayed text when the Input for Use Multi-Line Labels is set 
to Yes. The available options are:

• Left: This sets the left edge of the text at the Zig Zag point with which it is associated.
• Center: This sets the center of the text at the Zig Zag point with which it is associated.
• Right: This sets the right edge of the text at the Zig Zag point with which it is associated.

*Last modified Monday, 03rd October, 2022.
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Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Zig Zag Cumulative Volume
The Zig Zag Cumulative Volume study calculates and draws the cumulative volume across each Zig Zag line.

The volume is drawn as volume bars in its own Chart Region.

The volume resets at the start of a new Zig Zag line. This means that the Cumulative Volume resets at the next bar 
after the change in direction and not at that point.

Refer to the Zig Zag study for the documentation for this study as well. 

*Last modified Monday, 03rd October, 2022.
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Combination Symbol Chart
This study adds/subtracts up to six charts together and displays the resulting calculated bars.

This study functions similar to the Difference (Bar) study except that it supports 6 charts. 

Refer to the Multiple Chart Studies instructions for the steps to use the Combination Symbol Chart study. 

The referenced charts must be open at all times and be within the same Chartbook for this study to work properly.
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The chart that this study is added to is considered Chart #1. Charts can be added multiple times if desired, by 
selecting the same chart in the Use Chart # options.

The displayed graph can be either a bar or single line. The actual graph type is set through the Graph Draw Type 
setting on the Subgraphs tab of the Study Settings window for the study.

For every bar/column in this study, it references the corresponding bar/column in the charts being referenced. This 
is the nearest matching Date-Time value in the chart being referenced compared to the Date-Time of the 
corresponding bar in the chart this study is on. So if there is no exact Date-Time match, then the nearest bar will be 
used instead.

When any chart used in the calculation is updated, then the last column of the study and any new columns of the 
study in the chart are updated.

Inputs

• Use Latest Source Data for Last Bar: When this input is set to Yes then the latest bar that is available in 
the charts is used for the comparison with the last bar in Chart 1.

• Chart 1 Multiplier: Defines the multiplier value to be applied to the primary graph that is used for the 
difference calculation. By default this value is set to 1. 

• Use Chart 2: When this input is set to Yes then the chart defined in Chart 2 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 2 Number: Defines the Chart Number to be used as the second set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 2 Multiplier: Defines the multiplier value to be applied to the second graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 3: When this input is set to Yes then the chart defined in Chart 3 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 3 Number: Defines the Chart Number to be used as the third set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 3 Multiplier: Defines the multiplier value to be applied to the third graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 4: When this input is set to Yes then the chart defined in Chart 4 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 4 Number: Defines the Chart Number to be used as the fourth set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 4 Multiplier: Defines the multiplier value to be applied to the fourth graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 5: When this input is set to Yes then the chart defined in Chart 5 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 5 Number: Defines the Chart Number to be used as the fifth set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 5 Multiplier: Defines the multiplier value to be applied to the fifth graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.

• Use Chart 6: When this input is set to Yes then the chart defined in Chart 6 Number is combined with the 
primary chart and the other charts that are included with this study.

• Chart 6 Number: Defines the Chart Number to be used as the sixth set of data to be combined with the 
primary chart and the other charts that are included in this study.

• Chart 6 Multiplier: Defines the multiplier value to be applied to the sixth graph that is used for the 
combination calculation. By default this value is set to 1. This value can be negative, which would act as a 
subtraction of this chart.
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Moving Average - Exponential
Sorry, your browser does not support embedded videos.
This study calculates and displays an Exponential Moving Average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Exponential at Index \(t\) for 
the given Inputs as \(EMA_t (X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{EMA_t(X,n) = \left\{ \begin{matrix} c(n)X_t + (1 - c(n))X_{t - 1} & EMA_{t - 1}(X,n) = 0 \\ 
c(n)X_t + (1 - c(n))EMA_{t - 1} & EMA_{t - 1}(X,n) \neq 0 \end{matrix}\right .}\)

In the above equation, \(c(n)\) is a Smoothing Multiplier between \(0\) and \(1\), and is related to the Input Length 
via \(c(n) = \frac{2}{n+1}\).

Note: For the purposes of computing \(EMA_t(X,n)\) for \(t \geq n - 1\), we use the following internal calculations 
for \(1 \leq t < n -1\). These values are not returned as output.

\(\displaystyle{EMA_t(X,n) = \left\{\begin{matrix} \left(\frac{2}{t + 2}\right)X_t + \left(1 - \frac{2}{t + 
2}\right)X_{t - 1} & EMA_{t - 1}(X,n) = 0 \\ \left(\frac{2}{t + 2}\right)X_t + \left(1 - \frac{2}{t + 
2}\right)EMA_{t - 1} & EMA_{t - 1}(X,n) \neq 0 \end{matrix}\right .}\)
The higher the setting for the Length Input, the increase in sensitivity with the exponential moving average 
calculation to past values, as the amount of historical data in the chart changes. Even bar values which are outside 
the range of bars used in the calculation have an effect upon the exponential moving average values. The 
exponential moving average calculation uses the prior exponential value in its calculation, and so prior values have 
a continuous effect going back all the way to the first bar in the chart.

Therefore, merely by changing the Chart >> Chart Settings >> Use Number of Days to Load >> Days to Load, 
for a long Length exponential moving average will alter the result at a particular chart column even though the 
days removed or loaded in the chart is prior to the exponential moving average value at a particular chart column 
going back by the number of bars specified by the Length Input.

This is something important understand about the nature of the exponential calculation and you should question as 
to whether it is even an appropriate calculation method for your method of analysis. The exponential moving 
average should not be used with long Lengths. Instead use Moving Average - Simple. 
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Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Exponential.27.scss 
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Moving Linear Regression / Moving Average - Linear 
Regression
The Moving Linear Regression (MLA) and the Moving Average - Linear Regression (LRMA) studies calculate 
and display the value of a linear regression function of the selected Input Data (Open, High, Low, Close) over the 
specified Length.

For the calculation method, refer to the LinearRegressionIndicator_S function in the /ACS_Source/
SCStudyFunctions.cpp file in the folder Sierra_Chart is installed to. We give a detailed mathematical description of 
this method below.

If you draw a Linear Regression Chart Drawing over the same Length that you have set in the study Inputs for this 
study, then where that drawing ends, it will have the same value as the Moving Average - Linear Regression 
study.

Next we describe the calculation of the Linear Regression Indicator (LRI). Let \(n\) be the Input Length. Let \(T\) 
be the variable measured along the horiztonal axis, let \(X\) be a random variable denoting the Input Data, which 
is measured along the vertical axis. We denote the values of these variables at Index \(i\) as \(T_i = i\) and \(X_i\), 
respectively , where \(i\) runs from \(1\) to \(n\) in each calculation. We denote the Current Index Value as \(t\). 
The LRI function computes each of the following sums for \(t \geq n - 1\). These sums are used to calculate the 
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regression statistics.

\(\displaystyle{\sum_{i=1}^n {i} = \frac{n(n+1)}{2}}\) 

\(\displaystyle{\left(\sum_{i=1}^n {i}\right)^2 = \frac{n^2(n+1)^2}{4}}\) 

\(\displaystyle{\sum_{i=1}^n {i^2} = \frac{n(n+1)(2n+1)}{6}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t {X_i}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t{T_{i - t + n}X_i} = \sum_{i=t-n+1}^t{(i-t+n)X_i}}\) 

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Note: The sums over the \(T-\) values (that is, the first three sums) do not move, as the sums over the \(X-\) values 
(the last two sums) do. This is compensated for by using the Length \(n\) in certain places instead of the current 
value \(t\) of the Index.

These sums are used to compute the regression statistics for \(t \geq n - 1\), as shown below.

Slope:

\(\displaystyle{b_t(X,n) = \frac{n \cdot \sum_{i=t-n+1}^t{(i-t+n)X_i} - \frac{n(n+1)}{2} \cdot \sum_{i=t-n+1}^t 
{X_i}}{n \cdot \frac{n(n+1)(2n+1)}{6} - \frac{n^2(n+1)^2}{4}}}\)
Intercept:

\(\displaystyle{a_t(X,n) = \frac{\sum_{i=t-n+1}^t {X_i} - b_t(X,n) \cdot \frac{n(n+1)}{2}}{n}}\)
The regression model is of the form \(\hat{X} = a_t(X,n) + b_t(X,n)\cdot T\), where \(\hat{X}\) is an estimator of \
(X\).

Linear Regression Indicator:

The Linear Regression Indicator is the vertical coordinate of the right endpoint of the linear regression trendline of 
Length \(n\). Its value \(LRI_t(X,n)\) at Index \(t\) for the given Inputs is calculated for \(t \geq n - 1\) as \
(LRI_t(X,n) = a_t(X,n) + b_t(X,n)\cdot n\).

The Moving Average - Linear Regression and Moving Linear Regression are both mathematically identical to 
the Linear Regression Indicator for \(t \geq n - 1\). Their respective values at Index \(t\) for the given Inputs are 
denoted as \(LRMA_t(X,n)\) and \(MLR_t(X,n)\).

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Linear_Regression.30.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Simple
Sorry, your browser does not support embedded videos.
This study calculates and displays a Simple Moving Average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Simple at Index \(t\) for the 
given Inputs as \(SMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{SMA_t(X,n) = \frac{1}{n}\sum_{i = t - n + 1}^tX_i}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Simple.2.scss

The spreadsheet file will contain the Data, Test and may contain Intermediate Calculations Sheets. To see the data 
and formulas, review all of these Sheets. 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Weighted
This study calculates and displays a Weighted Moving Average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Weighted at Index \(t\) for 
the given Inputs as \(WMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{WMA_t(X,n) = \left. \left(\sum_{i=t-n+1}^t(n - t + i)X_i\right) \middle/ \left(\frac{n(n+1)}
{2}\right)\right.}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Weighted.28.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Welles Wilders
This study calculates and displays a Welles Wilders Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Welles Wilders at Index \(t\) 
for the given Inputs as \(WWMA_t(X,n)\), and we compute it using the following recursion relation.

For \(t = 0\): \(WWMA_0(X,n) = X_0\) 

For \(t > 0\): \(WWMA_t(X,n) =\left\{ \begin{matrix} SZMA_t(X,n) & WMMA_{t-1}(X,n) = 0 \\ WWMA_{t-1}
(X,n) + \frac{1}{n}\left(X_t - WWMA_{t-1}(X,n)\right) & WWMA_{t-1}(X,n) \neq 0 \end{matrix}\right .\)

In the above function, \(SZMA_t(X,n)\) refers to Moving Average - Simple Skip Zeros.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Welles_Wilders.211.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Simple Skip Zeros
[Using Studies] - [Link] - [Top]
This study calculates and displays a Simple Moving Average of the data specified by the Input Data Input, 
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excluding the values that are equal to zero.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\), and let the number of nonzero values of \(X\) from \(X_{t-n+1}\) 
through \(X_t\) be denoted as \(n_t^{(NZ)}\). Then we denote the Moving Average - Simple Skip Zeros at Index 
\(t\) for the given Inputs as \(SZMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{SZMA_t(X,n) =\left\{ \begin{matrix} \frac{1}{n_t^{(NZ)}}\sum_{i = t - n + 1}^tX_i & 
n_t^{(NZ)} \neq 0 \\ 0 & n_t^{(NZ)} = 0 \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Simple_Skip_Zeros.353.scss 

*Last modified Tuesday, 27th September, 2022.
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Moving Average - Smoothed
This study calculates and displays a smoothed moving average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Length Input be denoted as \(n\). Then we denote the Moving Average - Smoothed at Index \(t\) for 
the given Inputs as \(SMMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{SMMA_t(X,n) = \left\{\begin{matrix} SMA_{n - 1}(X,n) & t = n - 1 \\ \frac{n\cdot SMMA_{t - 1}
(X,n) - SMMA_{t - 1}(X,n) + X_t}{n} & t > n - 1 \end{matrix}\right .}\)
In the above formula, \(SMA_{n - 1}(X,n)\) denotes the Simple Moving Average at \(t = n - 1\).
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Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Smoothed.173.scss 

*Last modified Tuesday, 27th September, 2022.
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Parabolic
This study calculates and displays the Welles Wilder Parabolic SAR (Stop and Reversal) study for the data 
specified by the Input Data High and Input Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Input Data High and Input Data Low, 
respectively, and let \(X_t^{(High)}\) and \(X_t^{(Low)}\) denote their respective values at Index \(t\). Let the 
Start Acceleration Factor, Acceleration Increment, and Max Acceleration Factor Inputs be denoted as \
(\alpha_S\), \(\Delta\alpha\), and \(\alpha_{max}\), respectively.

We denote the Acceleration Factor, Extreme Point, and Parabolic SAR at Index \(t\) as \(EP_t\left(X^{(High)}, 
X^{(Low)}\right)\) and \(\alpha_t\left(X^{(High)}, X^{(Low)}, \alpha_S, \Delta\alpha, \alpha_{max}\right)\), \
(SAR_t\left(X^{(High)}, X^{(Low)}, \alpha_S, \Delta\alpha, \alpha_{max}\right)\) respectively. Since this 
notation is cumbersome, we will suppress the Inputs and write these simply as \(EP_t\), \(\alpha_t\), and \(SAR_t\) 
going forward. We compute these quantities as follows.

The Extreme Point is the extreme High in an Uptrend or the extreme Low in a Downtrend.

Within an Uptrend, we use the following formula.

\(\displaystyle{EP_t = \left\{ \begin{matrix} X_t^{(High)} & X_t^{(High)} = \max_t\left(X^{(High)}\right) \\ 
EP_{t-1} & X_t^{(High)} \neq \max_t\left(X^{(High)}\right) \end{matrix}\right .}\)
Within a Downtrend, we use the following formula.
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\(\displaystyle{EP_t = \left\{ \begin{matrix} X_t^{(Low)} & X_t^{(Low)} = \min_t\left(X^{(Low)}\right) \\ 
EP_{t-1} & X_t^{(Low)} \neq \min_t\left(X^{(Low)}\right) \end{matrix}\right .}\)
Within an Uptrend or a Downtrend, the Acceleration Factor starts with a value \(\alpha_S\) increases by an amount 
\(\Delta\alpha\) every time the Extreme Point changes, up to a maximum value of \(\alpha_{max}\). The formula is 
given as follows.

\(\displaystyle{\alpha_t = \left\{ \begin{matrix} \alpha_{t - 1} + \Delta\alpha & EP_t \neq EP_{t - 1} \\ \alpha_{t - 
1} & EP_t = EP_{t - 1} \end{matrix}\right .}\)
Within an Uptrend or a Downtrend, the Parabolic SAR is given by the following formula.

\(\displaystyle{SAR_{t + 1} = SAR_t + \alpha_t(EP_t - SAR_t)}\)
That is, the SAR of the next bar is calculated using information from the current bar.

These formulas are used with the following restrictions.

• If the chart starts in an Uptrend, then \(EP_1 = X_0^{(Low)}\), \(EP_2 = X_1^{(High)}\), and \(\alpha_1 = 
\alpha_2 = \alpha_S\).

• If the chart starts in a Downtrend, then \(EP_1 = X_0^{(High)}\), \(EP_2 = X_1^{(Low)}\), and \(\alpha_1 
= \alpha_2 = \alpha_S\).

• When a Downtrend changes to an Uptrend at Index \(t\), \(EP_t = X_t^{(High)}\), \(\alpha_t = \alpha_S\), 
and \(SAR_t\) is set to the lowest value of \(X^{(Low)}\) of the previous Downtrend.

• When an Uptrend changes to a Downtrend at Index \(t\), \(EP_t = X_t^{(High)}\), \(\alpha_t = \alpha_S\), 
and \(SAR_t\) is set to the highest value of \(X^{(High)}\) of the previous Uptrend.

• The value of \(SAR_t\) may be adjusted depending on the setting of the Adjust for Gap Input. The default 
setting for this is No.

Inputs

• Input Data High:The default for the setting is High. The Parabolic study uses the High price of a bar in its 
calculations. This can be changed to any Subgraph value when basing the Parabolic study on another study 
rather than the main price graph.

• Input Data Low:The default for the setting is Low. The Parabolic study uses the Low price of a bar in its 
calculations. This can be changed to any Subgraph value when basing the Parabolic study on another study 
rather than the main price graph.

• Start Acceleration Factor:The parabolic study uses an Acceleration Factor in its calculations. This Inputs 
sets the starting value for this Acceleration Factor. The Acceleration Factor is incremented by the 
Acceleration Increment Input. 

• Acceleration Increment:This Input sets the Acceleration Increment.
• Max Acceleration Factor:This Input sets the maximum amount the Acceleration Factor will be set to.
• Adjust for Gap: If set to 1 the parabolic will be adjusted up or down by the gap amount when a gap occurs 

at the opening of a new day.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Parabolic.66.scss 

*Last modified Wednesday, 28th September, 2022.
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Instantaneous Trendline
This study calculates and displays an Instantaneous Trendline and Trigger Line for the data given by the Input 
Data Input. This study is an ACSIL implementation of the ITrend Indicator given in Figure 3.4 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t). Let the 
Length Input be denoted as \(n\).

We compute a Smoothing Factor \(\alpha(n)\) (Greek letter alpha) as follows.

\(\displaystyle{\alpha(n) = \frac{2}{n + 1}}\)
We will suppress the functional dependence of \(\alpha\) on \(n\) in the following formulas.

The Instantaneous Trendline and the Trigger Line at Index \(t\) are denoted as \(IT_t(X,n)\) and \(Trig^{(IT)}
_t(X,n)\), respectively. Both of these are displayed as Subgraphs, and we compute them as follows.

\(\displaystyle{IT_t(X,n) = \left\{ \begin{matrix} \frac{1}{4}(X_t + 2X_{t - 1} + X_{t - 2}) & t < 6 \\ \left(\alpha 
- \frac{\alpha^2}{4}\right)X_t + \frac{\alpha^2}{2}X_{t - 1} - \left(\alpha - \frac{3\alpha^2}{4}\right)X_{t - 2} + 
2(1 - \alpha) IT_{t - 1} - (1 - \alpha)^2 IT_{t - 2}(X,n) & t \geq 6 \end{matrix}\right .}\) 

\(Trig^{(IT)}_t(X,n) = 2IT_t(X,n) - IT_{t - 2}(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Instantaneous_Trendline.486.scss 

*Last modified Monday, 26th September, 2022.
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Cyber Cycle
This study calculates and displays a Cyber Cycle and Trigger Line for the data given by the Input Data Input. This 
study is an ACSIL implementation of the Indicator given in Figures 4.2 and 4.6 of the book Cybernetic Analysis 
for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Lag Inputs be denoted as \(n\) and \(\ell\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
We compute two Smoothing Factors \(\alpha(n)\) and \(\beta(\ell)\) (Greek letters alpha and beta, respectively) as 
follows.

\(\displaystyle{\alpha(n) = \frac{2}{n + 1}}\) 
\(\displaystyle{\beta(\ell) = \frac{1}{\ell + 1}}\)
We will suppress the functional dependence of \(\alpha\) and \(\beta\) on \(n\) and \(\ell\), respectively, in the 
following formulas.

The Cyber Cycle and the Trigger Line at Index \(t\) are denoted as \(CC_t(X,n)\) and \(Trig^{(CC)}_t(X,n,\ell)\), 
respectively. Both of these are displayed as Subgraphs, and we compute them as follows.

\(\displaystyle{CC_t(X,n) = \left\{ \begin{matrix} \frac{1}{4}(X_t - 2X_{t - 1} + X_{t - 2}) & t < 6 \\ \left(1 - 
\frac{\alpha}{2}\right)^2\left(X^{(S)}_t - 2X^{(S)}_{t - 1} + X^{(S)}_{t - 2}\right) + 2(1 - \alpha) CC_{t - 1}
(X,n) - (1 - \alpha)^2 CC_{t - 2}(X,n) & t \geq 6 \end{matrix}\right .}\) 

\(Trig^{(CC)}_t(X,n,\ell) = \beta CC_t(X,n) + (1 - \beta)Trig^{(CC)}_{t - 1}(X,n,\ell)\)
Inputs

• Input Data
• Length
• Lag

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Cyber_Cycle.487.scss 
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This study calculates and displays an Adaptive Moving Average of the data specified by the Input Data Input. 
This moving average was developed by Perry Kaufman. Reference: Stocks & Commodities V13:6: (267): Sidebar: 
Adaptive Moving Average.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Fast Smoothing Constant and Slow Smoothing Constant be denoted as \(c_F\) and \(c_S\), 
respectively, and let the Input Length be denoted as \(n\). We denote the values of the Direction, Volatility, and 
Smoothing Constant for the given Inputs at Index \(t\) as \(Dir_t(X,n)\), \(Vol_t(X,n)\), and \(c_t(X,n)\), 
respectively. We compute these for \(t \geq n\) as follows.

\(Dir_t(X,n) = X_t - X_{t-n}\) 

\(\displaystyle{Vol_t(X,n) = \left\{ \begin{matrix} 0.000001 & \sum_{i=t-n+1}^t\left|X_i - X_{i-1}\right| = 0 \\ 
\sum_{i=t-n+1}^t\left|X_i - X_{i-1}\right| & \sum_{i=t-n+1}^t\left|X_i - X_{i-1}\right| \neq 0 \end{matrix}
\right .}\) 

\(\displaystyle{c_t(X,n) = \left[\left|\frac{Dir_t(X,n)}{Vol_t(X,n)}\right|\left(\frac{2}{c_F + 1} - \frac{2}{c_S + 
1}\right) + \frac{2}{c_S + 1}\right]^2}\)
We denote the Moving Average - Adaptive at Index \(t\) for the given Inputs as \(AMA_t\left(X,n,c_F,c_S\right)
\), and we compute it with the following recursion relation for \(t \geq n\).

\(\displaystyle{AMA_t\left(X,n,c_F,c_S\right) = \left\{ \begin{matrix} X_{t-1} + c_t(X,n)\cdot\left(X_t - X_{t - 
1}\right) & AMA_{t-1}\left(X,n,c_F,c_S\right) = 0 \\ AMA_{t-1}\left(X,n,c_F,c_S\right) + c_t(X,n)\cdot(X_t - 
AMA_{t-1}\left(X,n,c_F,c_S\right)) & AMA_{t-1}\left(X,n,c_F,c_S\right) \neq 0 \end{matrix}\right.}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length
• Fast Smoothing Constant: This is the Length of a fast-moving Exponential Moving Average. It should be 

set to a value that is less than that of the Input Slow Smoothing Constant to obtain sensible results.
• Slow Smoothing Constant: This is the Length of a slow-moving Exponential Moving Average.
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Adaptive.93.scss 
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Description

[Link] - [Top]
This study calculates and displays a Butterworth Filter for the data given by the Input Data Input. This study is an 
ACSIL implementation of the Indicators given in Figures 13.4, 13.5, 13.6, and 13.7 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length Input be denoted as \(n\).

The Poles Input determines whether the 2-Pole or 3-Pole Butterworth Filter is computed. The values of these two 
filters are denoted respectively as \(BWF^{(2)}_t(X,n)\) and \(BWF^{(3)}_t(X,n)\), and they are computed as 
follows.

2-Pole Butterworth Filter:

\(\displaystyle{BWF^{(2)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 2 \\ k^{(1)}(n)(X_t + 2X_{t - 1} + X_{t - 2})
+ k^{(2)}(n)BWF^{(2)}_{t - 1}(X,n) + k^{(3)}(n)BWF^{(2)}_{t - 2}(X,n) & t \geq 2 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), and \(k^{(3)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = \frac{1}{4}\left(1 - 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)
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\cos\left(\frac{\sqrt{2}\pi}{n}\right) + \mathrm{exp}\left(-\frac{2\sqrt{2}\pi}{n}\right)\right)}\)
• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)\cos\left(\frac{\sqrt{2}\pi}{n}\right)}\)
• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\sqrt{2}\pi}{n}\right)}\)

3-Pole Butterworth Filter:

\(\displaystyle{BWF^{(3)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 3 \\ k^{(1)}(n)(X_t + 3X_{t - 1} + 3X_{t - 
2} + X_{t - 3})+ k^{(2)}BWF^{(3)}_{t - 1}(X,n) + k^{(3)}BWF^{(3)}_{t - 2}(X,n) + k^{(4)}BWF^{(3)}_{t - 3}
(X,n) & t \geq 3 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), \(k^{(3)}(n)\), and \(k^{(4)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = \frac{1}{8}\left(1 - 2\exp\left(-\frac{\pi}{n}\right)\cos\left(\frac{1.738\pi}{n}
\right) + \exp\left(-\frac{2\pi}{n}\right)\right)\left(1 - \exp\left(-\frac{2\pi}{n}\right)\right)}\)

• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\pi}{n}\right)\cos\left(\frac{1.738\pi}{n}\right) + \exp\left(-
\frac{2\pi}{n}\right)}\)

• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\pi}{n}\right) - 2\exp\left(-\frac{3\pi}{n}\right)
\cos\left(\frac{1.738\pi}{n}\right)}\)

• \(\displaystyle{k^{(4)}(n) = \exp\left(-\frac{4\pi}{n}\right)}\)
For an explanation of the Exponential Function \(\exp()\), refer to our description here.

Inputs

[Link] - [Top]
• Input Data
• Length
• Poles: This Custom Input determines whether the 2-Pole or 3-Pole Super Smoother Filter is used.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Butterworth_Filter.497.scss 

*Last modified Wednesday, 01st February, 2023.
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Super Smoother Filter
This study calculates and displays a Super Smoother Filter for the data given by the Input Data Input. This study 
is an ACSIL implementation of the Indicators given in Figures 13.8, 13.9, 13.11, and 13.12 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t)\. Let the 
Length Input be denoted as \(n\).

The Poles Input determines whether the 2-Pole or 3-Pole Super Smoother Filter is computed. The values of these 
two filters are denoted respectively as \(SSF^{(2)}_t(X,n)\) and \(SSF^{(3)}_t(X,n)\), and they are computed as 
follows.

2-Pole Super Smoother Filter:

\(\displaystyle{SSF^{(2)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 2 \\ k^{(1)}(n)X_t + k^{(2)}(n)SSF^{(2)}_{t - 
1}(X,n) + k^{(3)}(n)SSF^{(2)}_{t - 2}(X,n) & t \geq 2 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), and \(k^{(3)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = \left(1 - 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)\cos\left(\frac{\sqrt{2}\pi}{n}
\right) + \mathrm{exp}\left(-\frac{2\sqrt{2}\pi}{n}\right)\right)}\)

• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\sqrt{2}\pi}{n}\right)\cos\left(\frac{\sqrt{2}\pi}{n}\right)}\)
• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\sqrt{2}\pi}{n}\right)}\)

3-Pole Super Smoother Filter:

\(\displaystyle{SSF^{(3)}_t(X,n) = \left\{ \begin{matrix} X_t & t < 3 \\ k^{(1)}(n)X_t + k^{(2)}SSF^{(3)}_{t - 
1}(X,n) + k^{(3)}SSF^{(3)}_{t - 2}(X,n) + k^{(4)}SSF^{(3)}_{t - 3}(X,n) & t \geq 3 \end{matrix}\right .},\)
where the coefficients \(k^{(1)}(n)\), \(k^{(2)}(n)\), \(k^{(3)}(n)\), and \(k^{(4)}(n)\) are given as follows. 

• \(\displaystyle{k^{(1)}(n) = 1 - 2\exp\left(-\frac{\pi}{n}\right) + 2\exp\left(-\frac{3\pi}{n}\right)
\cos\left(\frac{1.738\pi}{n}\right) - \exp\left(-\frac{4\pi}{n}\right)}\)

• \(\displaystyle{k^{(2)}(n) = 2\exp\left(-\frac{\pi}{n}\right)\cos\left(\frac{1.738\pi}{n}\right) + \exp\left(-
\frac{2\pi}{n}\right)}\)

• \(\displaystyle{k^{(3)}(n) = -\exp\left(-\frac{2\pi}{n}\right) - 2\exp\left(-\frac{3\pi}{n}\right)
\cos\left(\frac{1.738\pi}{n}\right)}\)

• \(\displaystyle{k^{(4)}(n) = \exp\left(-\frac{4\pi}{n}\right)}\)
For an explanation of the Exponential Function \(\exp()\), refer to our description here.

Inputs

• Input Data
• Length
• Poles: This Custom Input determines whether the 2-Pole or 3-Pole Super Smoother Filter is used.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Super_Smoother_Filter.496.scss 

*Last modified Monday, 03rd October, 2022.
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Inverse Fisher Transform
This study calculates and both displays an Inverse Fisher Transform (IFT) and a Moving Average of the IFT for 
the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let \(n_{HL}\) denote the Highest Value/Lowest Value Length. We subject \(X_t\) to the following 
transformation.

\(\displaystyle{\xi_t(X,n_{HL}) = \frac{10\left(X_t - \min_t(X,n_{HL})\right)}{\max_t(X,n_{HL}) - 
\min_t(X,n_{HL})}} - 5\), \(\left(\max_t(X,n_{HL}) - \min_t(X,n_{HL}) \neq 0 \right) \)
In the above formula, \(\xi\) is the Greek letter "xi", \(\max\) is the Moving Maximum function, and \(\min\) is the 
Moving Minimum function.

Let the Input Data Mov Avg Length Input be denoted as \(n_I\). We denote the Weighted Moving Average of \
(\xi_t(X,n_{HL})\) as \(\overline{\xi}_t(X,n_{HL},n_I)\), and we compute it as follows.

\(\overline{\xi}_t(X,n_{HL},n_I) = WMA_t(\xi(X,n_{HL}), n_I)\)
Note: Depending on the setting of the Input Input Data Mov Avg Type, the Weighted Moving Average in the 
above formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Simple Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Output Mov Avg Length Input be denoted as \(n_O\). We denote the Inverse Fisher Transform of \
(\overline{\xi}_t(X,n_{HL},n_I)\) at Index \(t\) as \(IFT_t\left(\overline{\xi}(X,n_{HL},n_I)\right)\), and we 
compute it for \(t \geq n_I + n_O\) as follows.

For \(t = 0\):

\(IFT_0\left(\overline{\xi}(X,n_{HL},n_I)\right) = 0\)
For \(t > 0\):

\(\displaystyle{IFT_t\left(\overline{\xi}(X,n_{HL},n_I)\right) = \left\{ \begin{matrix} 
\frac{\exp\left(2\overline{\xi}_t(X,n_{HL},n_I)\right) - 1}{\exp\left(2\overline{\xi}_t(X,n_{HL},n_I)\right) + 1} 
& \max_t(X,n_{HL}) - \min_t(X,n_{HL}) \neq 0 \\ IFT_{t - 1}\left(\overline{\xi}(X,n_{HL},n_I)\right) & 
\max_t(X,n_{HL}) - \min_t(X,n_{HL}) = 0 \end{matrix}\right .}\)
We denote the Simple Moving Average of \(\overline{IFT}_t\left(\overline{\xi}(X,n_{HL},n_I)\right)\), and we 
compute it for \(t \geq n_I + n_O\) as follows.

\(\overline{IFT}_t\left(\overline{\xi}(X,n_{HL},n_I), n_O\right) = SMA_t\left(IFT(\overline{\xi}
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(X,n_{HL},n_I)), n_O\right)\)
Note: Depending on the setting of the Input Output Mov Avg Type, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Line Value Input be denoted as \(l\). In addition to the graphs of \(IFT_t\left(\overline{\xi}(X,n_{HL},n_I)
\right)\) and \(\overline{IFT}_t\left(\overline{\xi}(X,n_{HL},n_I)\right)\), this study displays horizontal lines at 
levels \(\pm l\).

Inputs

• Input Data
• Line Value
• Output Mov Avg Length
• Output Mov Avg Type
• Input Data Mov Avg Length
• Input Data Mov Avg Type
• Highest Value/Lowest Value Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inverse_Fisher_Transform.226.scss 

*Last modified Monday, 26th September, 2022.
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Inverse Fisher Transform with RSI
The study calculates and displays an Inverse Fisher Transform of an RSI.

Let \(C\) be a random variable denoting the Close Price, and let the RSI Length and RSI MovAvg Length Inputs 
be denoted as \(n_{RSI}\) and \(n_{\overline{RSI}}\), respectively. The Moving Average used in computing \
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(RSI_t(C,n_{RSI})\) is determined by the RSI Internal MovAvg Type Input. We subject the RSI to the following 
transformation.

\(RSI^*_t(C,n_{RSI}) = \frac{1}{10}\left(RSI_t(C,n_{RSI}) - 50\right)\)
We denote the Weighted Moving Average of \(RSI^*_t(C,n_{RSI})\) as \(\overline{RSI^*}
_t(C,n_{RSI},n_{\overline{RSI}})\), and we compute it as follows.

\(\overline{RSI^*}_t(C,n_{RSI},n_{\overline{RSI}}) = WMA_t\left(RSI^*(C,n_{RSI}), n_{\overline{RSI}}
\right)\)
The Inverse Fisher Transform with RSI is at Index \(t\) is then given by \(IFT_t\left(\overline{RSI^*}
(C,n_{RSI},n_{\overline{RSI}})\right)\). The explicit formula is given below. It is calculated for \(t \geq n_{RSI} 
+ n_{\overline{RSI}}\).

\(\displaystyle{IFT_t\left(\overline{RSI^*}(C,n_{RSI},n_{\overline{RSI}})\right) = 
\frac{\exp\left(2\overline{RSI^*}(C,n_{RSI},n_{\overline{RSI}})\right) - 1}{\exp\left(2\overline{RSI^*}
(C,n_{RSI},n_{\overline{RSI}})\right) + 1}}\)
Let the Line Value Input be denoted as \(l\). In addition to the graph of \(IFT_t\left(\overline{RSI^*}
(C,n_{RSI},n_{\overline{RSI}})\right)\), this study displays horizontal lines at levels \(\pm l\).

Inputs

• RSI Length
• RSI Internal MovAvg Type
• RSI MovAvg Type
• RSI MovAvg Length
• Line Value: The value at which the horizontal line is drawn.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inverse_Fisher_Transform_with_RSI.224.scss 

*Last modified Monday, 26th September, 2022.
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Detrended Oscillator
This study calculates and displays a Detrended Oscillator for the Price Data.

Let \(C_t\) be the value of the Close Price at Index \(t\), and let \(n\) be the Length Input. We define two quantities 
\(N^{(1)}(n)\) and \(N^{(2)}(n)\) and compute them as follows.

\(N^{(1)}(n) = \left\lfloor{\frac{n}{2}}\right\rfloor\) 
\(N^{(2)}(n) = \left\lfloor{\frac{N^{(1)}(n)}{2}} + 1\right\rfloor\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

The Detrended Oscillator at Index \(t\) is denoted as \(DO_t(n)\), and it is computed in terms of a Simple Moving 
Average for \(t \geq n\) as follows.

\(DO_t(n) = C_t - SMA_{t - N^{(2)}(n)}\left(C,N^{(1)}(n)\right)\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

This study also displays horizontal lines at levels determined by the Overbought Level and Oversold Level 
Inputs.

Inputs

• Length
• Overbought Level
• Oversold Level
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Detrended_Oscillator.234.scss 

*Last modified Monday, 26th September, 2022.
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• Using Studies (Opens a new page)

Divergence Detector
This study calculates and displays a divergence in slope between the regression line of the Main Price Graph of a 
chart and that of a Study Subgraph (which corresponds to the Study Subgraph Reference Input) on the same 
chart.

A divergence occurs when there is a significant difference in slope. The conditions for a divergence are discussed 
below. 

Let \(X\) and \(S\) be random variables denoting the Input Data and the data from the Study Subgraph, 
respectively, and let \(X_t\) and \(S_t\) be their respective values at Index \(t\).

Let the Divergence Length, Divergence Threshold in Degrees, Opposite Slope Divergence Threshold in 
Degrees, and Value Per Point for Study Reference be denoted as \(n\), \(\phi_D\), \(\phi_O\), and \(v_1\), 
respectively.

There are two other parameters that are used in the calculation but are not listed in the Inputs. These are the Tick 
Size \(s\) and the Value Increment Per Bar in Ticks \(v_2\). \(s\) can be set through Chart >> Chart Settings >> 
Main Settings, and \(v_2\) can be set through Chart >> Chart Settings >> Chart Drawings.

We begin by computing the Linear Regression statistics for both the Main Price Graph and the Study Subgraph, 
from which we take the following slopes.

\(\displaystyle{b_t\left(\frac{X}{s \cdot v_2},n\right)}\) 

\(\displaystyle{b_t\left(\frac{S}{v_1},n\right)}\) From these slopes, the Main Price Graph and Study Subgraph 
Angles of Inclination are computed (in degrees) respectively as follows.
\(\theta_t(X, s\cdot v_2, n) = \frac{180^\circ}{\pi}\cdot\tan^{-1}\left(b_t\left(\frac{X}{s \cdot v_2},n\right)\right)
\displaystyle\) 

\(\theta_t(S, v_1, n) = \frac{180^\circ}{\pi}\cdot\tan^{-1}\left(b_t\left(\frac{S}{v_1},n\right)\right)\displaystyle\)
These Angles are in the interval \((-90^{\circ},90^{\circ})\).

A Divergence exists if any of the following conditions is satisfied.

• \(\left|\theta_t(X, s\cdot v_2, n) - \theta_t(S, v_1, n)\right| \geq \phi_D\)
• \(\theta_t(X, s\cdot v_2, n) > 0\) and \(\theta_t(S, v_1, n) < 0\) and \(\left|\theta_t(X, s\cdot v_2, n) - 

\theta_t(S, v_1, n)\right| \geq \phi_O\)
• \(\theta_t(X, s\cdot v_2, n) < 0\) and \(\theta_t(S, v_1, n) > 0\) and \(\left|\theta_t(X, s\cdot v_2, n) - 

\theta_t(S, v_1, n)\right| \geq \phi_O\)
If a Divergence exists at Index \(t\), then the Divergence is either Positive or Negative. Positive and Negative 
Divergences are denoted as \(PD_t(X,S,n,s,v_1,v_2,\phi_D,\phi_O)\) and \(ND_t(X,S,n,s,v_1,v_2,\phi_D,\phi_O)
\), respectively. Since this notation is cumbersome, we will omit the function parameters going forward. These 
Divergences are computed as follows.

\(\displaystyle{PD_t = \left\{ \begin{matrix} L_t - s & \theta_t(S, v_1, n) > \theta_t(X, s\cdot v_2, n) \\ 0 & 
\theta_t(S, v_1, n) \leq \theta_t(X, s\cdot v_2, n) \end{matrix}\right .}\) 

\(\displaystyle{ND_t = \left\{ \begin{matrix} H_t + s & \theta_t(S, v_1, n) \leq \theta_t(X, s\cdot v_2, n) \\ 0 & 
\theta_t(S, v_1, n) > \theta_t(X, s\cdot v_2, n) \end{matrix}\right .}\)
In the above formulas, \(H_t\) and \(L_t\) denote the High Price and Low Price, respectively, at Index \(t\).

Positive Divergences are indicated with an Up Arrow below a chart bar where they occur. Negative Divergences 
are indicated with a Down Arrow above the bar where they occur. This behavior as documented here is effective 
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with version 1576 and higher.

The Tool Values Window displays the calculated angles by the Divergence Detector study and those angles can 
be viewed for any chart bar by using the Chart Values Tool. This is very helpful in order to determine the proper 
Divergence Threshold in Degrees Input settings.

The Subgraph >> Draw Style setting for the Positive Divergence and Negative Divergence Subgraphs in the 
Study Settings window can be changed from the default arrows to any other Draw Style that you require. Refer to 
Draw Style.

When there is a positive divergence, this generally would indicate that based upon the Study Subgraph being 
referenced by the Divergence Detector study that the main price graph may change direction from its downward 
trend if there has been a downward trend. When there is a negative divergence, this generally would indicate that 
based upon the Study Subgraph being referenced by the Divergence Detector study that the main price graph may 
change direction from its upward trend if there has been a upward trend. 

Inputs

• Input Data
• Study Subgraph Reference: This Input is for specifying the Study Subgraph to which a corresponding 

Main Price Graph is to be compared for the Divergence Detector Study.
• Divergence Length: This Input is for setting the number of chart bars for which linear regression statistics 

are to be calculated for both the Main Price Graph and the selected Study Subgraph. 
• Divergence Threshold in Degrees: This Input is for setting the number of degrees by which the angles of 

inclination of the regression lines for a Main Price Graph and a Study Subgraph may differ before a 
divergence is detected. The absolute value of the angle difference must be equal to or exceed Divergence 
Threshold in Degrees for a divergence to exist.

• Opposite Slope Divergence Threshold in Degrees: This Input is for setting the number of degrees by 
which the angles of inclination of the regression lines for a Main Price Graph and a Study Subgraph may 
differ before a divergence is detected. This threshold is used only when the lines have angles of inclination 
that are of opposite signs. The absolute value of the angle difference must be equal to or exceed Opposite 
Slope Divergence Threshold in Degrees for a divergence to exist.

• Value Per Point for Study Reference: Before the regression line is calculated for the study Subgraph 
referenced through the Study Subgraph Reference Input, the values of the study Subgraph are divided by 
this Input setting. For more information about this Value Per Point Input, refer to the explanation in the 
Drawing a Line with a Specific Angle or Slope section on the Drawing Tools page.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Divergence_Detector.382.scss 

*Last modified Monday, 26th September, 2022.
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T3
[Using Studies] - [Link] - [Top]
This study calculates and displays a T3 Moving Average of the data specified by the Input Data Input. The study 
was developed by Tim Tillson. 

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\), and let the Input Multiplier be denoted as \(v\). Then we denote the 
value of T3 at Index \(t\) for the given Inputs as \(T3_t(X,n,v)\), and we compute it using the following sequence of 
Exponential Moving Averages for the given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\) 
\(EMA_t^{(3)}(X,n) = EMA_t(EMA(EMA(X,n),n),n)\) 
\(EMA_t^{(4)}(X,n) = EMA_t(EMA(EMA(EMA(X,n),n),n),n)\) 
\(EMA_t^{(5)}(X,n) = EMA_t(EMA(EMA(EMA(EMA(X,n),n),n),n),n)\) 
\(EMA_t^{(6)}(X,n) = EMA_t(EMA(EMA(EMA(EMA(EMA(X,n),n),n),n),n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(T3_t(X,n,v)\) in terms of these Exponential Moving Averages for \(t > 0\) as follows.

\(T3_t(X,n,v) = -v^3EMA_t^{(6)}(X,n) + 3v^2(1+v)EMA_t^{(5)}(X,n) - 3v(1+v)^2EMA_t^{(4)}(X,n) + 
(1+v)^3EMA_t^{(3)}(X,n)\)
Inputs

• Input Data
• Length
• Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

T3.150.scss 

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
This study calculates and displays Bands based on the Input Data. The Bands are referred to as the Top Band and 
Bottom Band, and they are drawn, respectively, above and below the Main Price Graph.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Percentage/Fixed Value/Ticks be denoted as \(v\). Then we denote the values of the Top Band 
and Bottom Band at Index \(t\) for the given Inputs as \(TB^{(E)}_t(X,v)\) and \(BB^{(E)}_t(X,v)\), respectively. 
The methods of calculating these values depends on the value of the Bands Type Input. We describe each method 
below.

Bands Type = Percentage: 
The Bands are drawn above and below the Main Price Graph by a Percentage of the Input Data. If the Percentage 
is to be 5%, then a value of \(v = 0.05\) should be entered. 

\(TB^{(E)}_t(X,v) = X_t + X_t \cdot v\) 
\(BB^{(E)}_t(X,v) = X_t - X_t \cdot v\) 

Bands Type = Fixed Value: 
The Bands are drawn above and below the Main Price Graph by a Fixed Value \(v\). 

\(TB^{(E)}_t(X,v) = X_t + v\) 
\(BB^{(E)}_t(X,v) = X_t - v\) 

Bands Type = Number of Ticks: 
We denote the Tick Size as \(s\), and it appears as a third argument of the Band functions. This value is set through 
Chart >> Chart Settings >> Main Settings. The Bands are drawn above and below the Main Price Graph by a 
Fixed Value \(v \cdot s\). With this Band Type, the band functions have an extra parameter, \(s\).

\(TB^{(E)}_t(X,v,s) = X_t + v \cdot s\) 
\(BB^{(E)}_t(X,v,s) = X_t - v \cdot s\)

Inputs

[Link] - [Top]

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index76f1.html?page=doc/StudiesReference.php&ID=26
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/24/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


• Input Data
• Percentage/Fixed Value/Ticks: This Input sets the Percentage, where 1 percent is .01, to multiply the 

Input Data by. Or sets the Fixed Value to add or subtract from the Input Data.
• Bands Type: Sets the bands type to either a Percentage, Fixed Value, or Number of Ticks.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bands_Envelope.26.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the angle of a line (Subgraph) from another study on the chart. The angle is 
calculated based on the change in points of the Input Data over the specified Length.

To use this study, set the Based On setting in the Study Settings window for the Study Angle study to the study 
that you want to calculate the angle from. After this, set the Input Data Input to the specific study Subgraph name 
that you want to calculate the angle for.

Let \(X\) be a random variable denoting the Input Data, let \(n\) denote the Length Input, and let \(v\) denote the 
Value per Point Input. Then we denote the Study Angle at Index \(t\) for the given Inputs as \(\theta_t(X,n,v)\), 
and we calculate it for \(t \geq n\) as follows.

\(\theta_t(X,n,v) = \tan^{-1}\left(\frac{X_t - X_{t - n}}{nv}\right)\cdot\frac{180^o}{\pi}\)
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The Study Angle is given in degrees, and the range of the output is between \(-90^o\) and \(90^o\). If the Study 
Angle is positive, then the slope of the line (Subgraph) is positive, and if the Study Angle is negative, then the 
slope is negative.

Inputs

[Link] - [Top]
• Input Data
• Length. The Length Input specifies the number of bars back to reference. Therefore, with a Length of 1 the 

angle will be calculated from the current bar being processed, and the bar before. A Length of 2 would 
mean that the angle will be calculated from the current bar being processed and 2 bars before.

• Value Per Point: For more information about the Value Per Point Input, see the explanation in the 
Drawing a Line with a Specific Angle or Slope section on the Tools page.

• Skip Calculation at Start of Trading Day: When this Input is set to Yes , then at the start of the trading 
day according to the Session Times in the chart, the study angle calculation will not be done at that chart 
bar and the subsequent chart bars from that bar up to the number of bars specified by the Length Input 
minus 1. 

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Study_Angle.231.scss 

*Last modified Monday, 08th May, 2023.
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Rate of Change Oscillator Type II
This study calculates and displays a Rate of Change Oscillator Type II (ROC-II) of the data specified by the Input 
Data High and Input Data Low Inputs. This is an oscillator that was developed by Thomas DeMark, and it is 
closely related to the Rate of Change Oscillator Type I. See the documentation for that study for an explanation 
of the notation used here.
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Let the Input Data High and Input Data Low Inputs be denoted as \(X^{(H)}\) and \(X^{(L)}\), respectively, and 
let \(X^{(H)}_t\) and \(X^{(L)}_t\) be their respective values at Index \(t\). Let the Inputs High Threshold and 
Low Threshold be denoted as \(y^{(H)}\) and \(y^{(L)}\), respectively.

The Rate of Change Oscillator Type II at Index \(t\) is denoted as \(ROC^{(II)}_t\left(X, X^{(H)}, X^{(L)}, 
n_{ROC}, y^{(H)}, y^{(L)}\right)\), and it is displayed for \(t \geq n_{ROC}\) as follows.

\(ROC^{(II)}_t\left(X, X^{(H)}, X^{(L)}, n_{ROC}, y^{(H)}, y^{(L)}\right) =\left\{ \begin{matrix} 
100\cdot\frac{X^{(H)}_t}{X^{(H)}_{t - n_{ROC}}} & ROC^{(I)}_t(X,n_{ROC}) > y^{(H)} \\ ROC^{(I)}
_t(X,n_{ROC}) & y^{(L)} \leq ROC^{(I)}_t(X,n_{ROC}) \leq y^{(H)} \\ 100\cdot\frac{X^{(L)}_t}{X^{(L)}_{t 
- n_{ROC}}} & ROC^{(I)}_t(X,n_{ROC}) < y^{(L)} \end{matrix}\right .\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to ROC-I going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n_{ROC}\). If the Use Smoothing? Input 
is set to Yes, then the following Simple Moving Average replaces the normal ROC-II Oscillator. It is displayed for 
\(t \geq n_{ROC} + n_S - 1\).

\(SMA_t\left(ROC^{(II)}, n_{MA}\right)\)
Note: Depending on the setting of the Input Smoothing MA Type, the Simple Moving Average in the above 
function could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Average ROC-II MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \
(n_{ROC}\). If the Use Moving Average? Input is set to Yes, then the ROC-II Subgraph is replaced with the 
following.

• \(SMA_t\left(ROC^{(II)},n_{MA}\right)\) if Use Smoothing? is set to No. This is displayed for \(t \geq 
n_{ROC} + n_{MA} - 1\).

• \(SMA_t\left(SMA\left(ROC^{(II)},n_S\right),n_{MA}\right)\) if Use Smoothing? is set to Yes. This is 
displayed for \(t \geq n_{ROC} + n_S + n_{MA} - 2\).

Note: Depending on the setting of the Input Average ROC-II MA Type, the Simple Moving Averages in the 
above functions could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs. The Default values of these inputs are \(102.5\) and \(97.5\), which is the recommended setting for 
Historical charts. For Intraday charts with time scales under \(30\) minutes, it is recommended that these be 
changed to \(100.25\) and \(99.75\), respectively.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the ROC-II breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(ROC^{(I)}_T(X,n_{ROC}) + \frac{k}{100} \cdot 
ROC^{(I)}_T(X,n_{ROC})\), where \(T\) is the value of the Index where the arrow is drawn.

If the ROC-II breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(ROC^{(I)}_T(X,n_{ROC}) + \frac{k}{100} \cdot ROC^{(I)}
_T(X,n_{ROC})\), where \(T\) is the value of the Index where the arrow is drawn.

Inputs

• Input Data
• Input Data High
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• Input Data Low
• Input Data Close
• ROC Length
• High Threshold: A custom Input that determines the highest value of ROC-I, above which the Input Data 

is replaced by Input Data High in the ROC-II calculation.
• Low Threshold: A custom Input that determines the lowest value of ROC-I, below which the Input Data 

is replaced by Input Data Low in the ROC-II calculation.
• Use Smoothing?: A custom Input that determines whether the values of the ROC-II Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the ROC-II 

Oscillator is to be used as the study Subgraph
• Average ROC MA Length
• Average ROC MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rate_of_Change_Oscillator_Type_II.450.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart
Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Percentage
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Rate_of_Change_Oscillator_Type_II.450.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3f/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/25/index079e.html?page=doc/AdditionalFiles.php


◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Numbers Bars Avg 
Volume Per Price Graph

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Numbers Bars Avg Volume Per Price Graph
This study calculates and displays the Average Volume Per Price for each bar.

Let \(V_t\) and \(N_t^{(P)}\) denote the Volume and Number of Prices, respectively, at the chart bar with Index \
(t\). The value of \(N_t^{(P)}\) can be accessed via the ACSIL Interface Member sc.VolumeAtPriceForBars. The 
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Average Volume Per Price is at Index \(t\) is denoted as \(\overline{VPP}_t\), and it is computed as follows.

\(\overline{VPP}_t = \left\{ \begin{matrix} \frac{V_t}{N_t^{(P)}} & N_t^{(P)} \neq 0 \\ 0 & N_t^{(P)} = 0 
\end{matrix}\right .\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Numbers_Bars_Avg_Volume_Per_Price_Graph.368.scss 

*Last modified Wednesday, 28th September, 2022.
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Open Interest
This study displays the Open Interest for futures and options charts. We denote the Open Interest at Index \(t\) as 
\(OI_t\).

Open Interest is only available for Historical Daily data type of charts, not Intraday charts. Therefore, the study 
only makes sense on Historical Daily data type of charts.

When used on an Intraday chart, it will give the same values as the Number of Trades study.

A Historical Daily data type of chart can be opened through File >> Find Symbol >> [select symbol] >> Open 
Historical Chart. 

Open Interest is the number of outstanding contracts which currently exist for a particular symbol.

When using this study, you may find that for some bars in the chart, there is no Open Interest data. The solution to 
this is to right-click on the chart with your Pointer before those bars and select Delete and Download Data to re-
download the data.

Usually for the current day, Open Interest is not available. It becomes available after the close of the next trading 
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day.

Inputs

• This study has no Inputs.
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Volume Zone Oscillator
This study calculates and displays the Volume Zone Oscillator of the Volume data.

Let \(V\) and \(C\) be random variables denoting the Volume and Closing Prices, respectively, and let \(V_t\) and \
(C_t\) be their respective values Index \(t\). We define a random variable \(R\), called +/- Volume, whose value at 
Index \(t\) is denoted as \(R_t\). We calculate \(R_t\) for \(t \geq 0\) as follows.

For \(t = 0\): \(R_0 = V_0\)

For \(t > 0\): \(R_t = \displaystyle{\left\{ \begin{matrix} V_t & C_t > C_{t - 1} \\ -V_t & C_t \leq C_{t - 1} 
\end{matrix}\right .}\)

Let the Input Period be denoted as \(n\). We denote the Volume Position and Total Volume at Index \(t\) for the 
given Input as \(VP_t(n)\) and \(TV_t(n)\), respectively. We compute these in terms of Exponential Moving 
Averages as follows.

\(VP_t(n) = EMA_t(R,n)\) 

\(TV_t(n) = EMA_t(V,n)\)
Finally, we denote the Volume Zone Oscillator for at Index \(t\) for the given Input as \(VZO_t(n)\), and we 
compute it for \(t \geq 0\) and \(TV_t(n) \neq 0\) as follows.

\(VZO_t(n) = \displaystyle{\frac{VP_t(n)}{TV_t(n)}}\)
This study also displays horizontal lines at levels determined by the Inputs Overbought Line1 Value, 
Overbought Line2 Value, Overbought Line3 Value, Oversold Line1 Value, Oversold Line2 Value, and 
Oversold Line3 Value.
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• Period
• Overbought Line3 Value
• Overbought Line2 Value
• Overbought Line1 Value
• Oversold Line1 Value
• Oversold Line2 Value
• Oversold Line3 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Zone_Oscillator.340.scss 

*Last modified Monday, 03rd October, 2022.
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Color Bar Based On Above/Below Study
This study compares the selected Input Data Input (Open, High, Low, Last...) of the main price graph to the study 
Subgraph selected with the Study Reference Input. The main price graph is used when the Based On setting is set 
to <Main Price Graph>. 

Let \(X_t\) and \(S_t\) be the values of the Input Data and the Study Reference at Index \(t\), respectively, and let 
\(d\) be the value of the Study Reference Displacement Input. Let \(O_t\) and \(C_t\) be the values of the Open 
and Close Prices, respectively.

This study colors the chart bar at Index \(t\) according to the following rules.

• If \(X_t = S_{t - d}\), then the study does not color the bar. Instead, the standard coloring is used (that is, 
green when \(C_t > O_t\) and red when \(C_t < O_t\)). The standard coloring is also used whenever \(t - d < 
0\).

• If \(X_t > S_{t - d}\), then the entire main price graph bar is colored with the Primary Color of the study 
(the first color button of the Color Bar Subgraph). If the Mode Input is set to Color Below, then this 
coloring is not used; the standard coloring is used instead.

• If \(X_t < S_{t - d}\), then the entire main price graph bar is colored with the Secondary Color of the study 
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(the second color button of the Color Bar Subgraph). If the Mode Input is set to Color Above, then this 
coloring is not used; the standard coloring is used instead.

For this study to work correctly, the Color Bar Subgraph Draw Style must be set to Color Bar.

If the Output Input Data Values Instead of 1.0 Input is set to Yes, then the output value is \(1\) if \(X_t \neq S_{t 
- d}\) and \(0\) if \(X_t = S_{t - d}\). If this Input is set to No, then the output value is \(X_t\) if \(X_t \neq S_{t - d}
\) and \(0\) if \(X_t = S_{t - d}\).

Inputs

• Input Data: The selected study Subgraph, set through the Study Reference Input is compared to this 
selected main price graph data.

• Study Reference: The Study Reference Input needs to be set to the specific study and the study Subgraph 
to compare with the Input Data.

• Mode: Set this to Color Above/Below to color bars where the Input Data is both above and below the 
selected study Subgraph. Set this to Color below to color bars where only the Below condition is met. Set 
this to Color above to color bars where only the Above condition is met.

• Output Input Data Values Instead of 1.0: Set this Input to Yes if you want to output the Input Data 
values. Set to No to output the value of 1.0. This Input does not have any effect if you use one of the Color 
Bar Draw Styles.

• Study Reference Displacement: Internally when the study is comparing the selected Subgraph of the study 
being referenced to the Input Data, it can look at displaced values of the Subgraph going forward or 
backward. Enter a positive value to displace it forward or a negative value to displace it backward.

Spreadsheet

The spreadsheet below contains the coloring rules for this study in Spreadsheet format. A Simple Moving Average 
was used for the Study Reference. Cells C3 through C11 on the Test sheet are colored yellow because they were 
calculated using a spreadsheet function, and not by Sierra Chart. An image of the chart that was used for the 
spreadsheet test is included here. Save this Spreadsheet to the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Color_Bar_Based_On_Above_Below_Study.153.scss 

 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays the difference between the Input Data 1 Input and Input Data 2 Input for each 
bar in the chart. By default, each of these Input Data Inputs refers to the same bar. Also by default, the study 
calculates the difference between the High and Low of a bar, indicating its range.

The study also supports referencing Input Data 2 from a prior bar through the Input Data 2 Offset Input. 

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables denoting Input Data 1 and Input Data 2, respectively, and 
let \(X_t^{(1)}\) and \(X_t^{(2)}\) be their respective values at Index \(t\). Let the Input Offset be denoted as \(k\). 
Then we denote the Bar Difference at Index \(t\) for the given Inputs as \(BarDiff_t(X_t^{(1)}, X_t^{(2)}, k)\), 
and we compute it for \(t \geq 0\) as follows.

\(BarDiff_t(X_t^{(1)}, X_t^{(2)}, k) = X_t^{(1)} - X_{t - k}^{(2)}\)
If the Input Calculate Difference in Price Ticks is set to Yes, then we divide by the Tick Size \(s\). The Tick Size 
is set through Chart >> Chart Settings >> Main Settings, and it appears as a third argument in the Bar 
Difference function. We calculate it as follows.

\(BarDiff_t(X_t^{(1)}, X_t^{(2)}, k, s) = \displaystyle{\frac{X_t^{(1)} - X_{t - k}^{(2)}}{s}}\)
Inputs

[Link] - [Top]
• Input Data 1
• Input Data 2
• Input Data 2 Offset: This Input specifies bar offset for Input Data 2. If this is set to 1, then this means 

Input Data 2 refers to the prior bar. For example: If Input Data 1 is set to High and Input Data 2 is set to 
Low and Input Data 2 Offset is set to 1, then for each bar in the chart, this study will graph the difference 
between the calculated bar's High and the Low of the prior bar.

• Calculate Difference in Price Ticks: This Input determines whether or not the Bar Difference is 
expressed in ticks.
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Displaying Bar Difference in Tool Values Window Only

[Link] - [Top]
You may want to display the difference between the High and Low of a chart bar in the Tool Values Window. To 
do this follow the instructions below.

1. Add the Bar Difference study to the chart.
2. Set it to display in Chart Region 1.
3. Set the Draw Style for its Subgraph to Ignore.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bar_Difference.56.scss 

*Last modified Tuesday, 31st January, 2023.
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Q Stick
This study calculates and displays the Q Stick study.

Let \(C\) and \(O\) be random variables denoting the Closing and Opening Prices, respectively, and let their 
respective values at Index \(i\) be \(C_i\) and \(O_i\). Let the Length Input be denoted as \(n\). Then we denote Q 
Stick at Index \(t\) for the given Input as \(QStick_t(n)\), and we compute it for \(t \geq n - 1\) as follows.

\(QStick_t(n) = \displaystyle{\frac{1}{n}\sum_{i = t - n + 1}^t (C_i - O_i)}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Q_Stick.301.scss 

*Last modified Monday, 03rd October, 2022.
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Bollinger Bands: %B
• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
This study calculates and displays the %B of a pair of Bollinger Bands for the data specified by the Input Data 
Input. Refer to the documentation of that study for an explanation of the notation used here. We denote the 
Bollinger Bands %B at Index \(t\) as \(\% B_t(X,n,v)\), and we compute it for \(t \geq n - 1\). The formula that is 
used to compute \(\% B_t(X,n,v)\) depends on the setting of the Base Band Input. We describe this in detail below.

If Base Band Input is set to Lower Band (that is, the Bottom Band \(BB^{(B)}_t(X,n,v)\), then we compute \(\% 
B_t(X,n,v)\) as follows.

\(\% B_t(X,n,v) = \displaystyle{\frac{X_t - BB^{(B)}_t(X,n,v)}{TB^{(B)}_t(X,n,v) - BB^{(B)}_t(X,n,v)}}\)
If Base Band Input is set to Middle Band, then we replace the Bottom Band with a Simple Moving Average of the 
Input Data, as follows.

\(\% B_t(X,n,v) = \displaystyle{\frac{X_t - SMA_t(X,n)}{TB^{(B)}_t(X,n,v) - SMA_t(X,n)}}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average each of the 
above formulas could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

In addition to the graph of \(\% B_t(X,n,v)\), this study also displays horizontal lines at vertical positions 
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determined by the Upper Line Threshold Value and Lower Line Threshold Value Inputs.

Inputs

[Link] - [Top]
• Input Data
• Moving Average Type
• Length
• Standard Deviations
• Base Band: This Input determines whether the Lower (Bollinger) Band or the Middle Band (Moving 

Average) is used in the computation of %B.
• Upper Line Threshold Value: Determines the vertical location of the Uppper Threshold Line.
• Lower Line Threshold Value: Determines the vertical location of the Lower Threshold Line.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Bands_-_Percentage.136.scss 

*Last modified Tuesday, 31st January, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Bollinger_Bands_-_Percentage.136.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/11/indexef11.html?page=doc/help.php


◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Freedom of 
Movement

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Freedom of Movement
This study calculates and displays a Freedom of Movement Indicator for the Price and Volume Data. It is 
frequently used in conjunction with the Relative Volume Standard Deviation study. Both studies were created by 
Melvin E. Dickover.

Let the Input Data, Length, and Number of Standard Deviations Inputs be denoted as \(X\), \(n\), and \
(N_{\sigma}\), respectively.

We denote the Percent Move at Index \(t\) as \(\%\Delta X_t\), and we compute it as follows.

\(\displaystyle{\%\Delta X_t = \frac{X_t - X_{t - 1}}{X_{t - 1}}, \space X_{t - 1} \neq 0}\)
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We then normalize the Percent Move to have values between \(1\) and \(10\). We denote the Normalized Percent 
Move as \(\%\Delta X^{(N)}_t\), and we compute it as follows.

\(\displaystyle{\%\Delta X^{(N)}_t(n) = 1 + 9\cdot\frac{\%\Delta X_t - \min_t(\%\Delta X,n)}{\max_t(\%\Delta 
X,n) - \min_t(\%\Delta X,n)}}\)
For an explanation of the functions \(\max_t()\) and \(\min_t()\), refer to our descriptions of the Moving Maximum 
and Moving Minimum.

We then compute the Relative Volume Standard Deviation \(RV_t(n)\), and we normalize it to values between \(1\) 
and \(10\) just as we did with the Percent Move. The Normalized Relative Volume Standard Deviation is denoted 
as \(RV^{(N)}_t\), and we compute it as follows.

\(\displaystyle{RV^{(N)}_t(n) = 1 + 9\cdot\frac{RV_t(n) - \min_t(RV_t(n),n)}{\max_t(RV_t(n),n) - 
\min_t(RV_t(n),n)}}\)
Next we compute the ratio \(\frac{RV^{(N)}_t(n)}{\%\Delta X^{(N)}_t(n)}\), \(\left(\%\Delta X^{(N)}_t(n)\right) 
\neq 0\), as well as the Simple Moving Average and Standard Deviation of that ratio.

We denote the Freedom of Movement at Index \(t\) as \(FOM_t(X,n)\), and we compute it as follows.

\(\displaystyle{FOM_t(X,n) = \frac{\frac{RV^{(N)}_t(n)}{\%\Delta X^{(N)}_t(n)} - SMA_t\left(\frac{RV^{(N)}
(n)}{\%\Delta X^{(N)}_t(n)}, n\right)}{\sigma_t\left(\frac{RV^{(N)}(n)}{\%\Delta X^{(N)}_t(n)}, n\right)}, 
\space \left(\sigma_t\left(\frac{RV^{(N)}(n)}{\%\Delta X^{(N)}_t(n)}, n\right) \neq 0\right) }\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

By default, \(FOM_t(X,n)\) is displayed as a histogram. If \(FOM_t(X,n) > N_{\sigma}\), then the Primary Color 
(green by default) is used. Otherwise, the Secondary Color (red by default) is used.

Inputs

• Input Data
• Length
• Number of Standard Deviations: A custom Input that determines how the Subgraph is colored.
• Moving Average Type

*Last modified Monday, 26th September, 2022.
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Percent Change Since Open
• Description
• Inputs
• Spreadsheet
• Percent Change for Different Symbol

Description

[Link] - [Top]
This study calculates and displays the Percent Change Since Open of the data specified by the Input Data Input.

Let \(X_t\) and \(O_t\) the values of the Input Data and Open Prices, respectively, at Index \(t\), and let \(v\) be the 
Multiplier Input. The Percent Change Since Open at Index \(t\) is denoted as \(\%\Delta X^{(O)}_t(v)\), and it is 
calculated as follows.

\(\displaystyle{\%\Delta X^{(O)}_t(v) = v\cdot\frac{X_t - O_{t_{start}}}{O_{t_{start}}}}\)
\(t_{start}\) is determined as follows.

• If the Start Time Input is set to Trading Day Start Time, then \(t_{start}\) is the Index of the first bar of the 
trading day.

• If the Start Time Input is set to First Bar In Chart, then \(t_{start} = 0\), which is the Index of the first bar 
in the chart.

Note: This formula only give a true Percent Change if the Multiplier Input is set to \(100\).

More detailed information about how the Start Time is determined can be found in the section on Session Times.

Inputs

[Link] - [Top]
• Start Time: When set to Time Period Type/Length, then the Time Period Type and Time Period 

Length Inputs set the time period to calculate percent change since open for. This calculation will repeat 
for each of the periods in the chart starting from the beginning of the chart. The beginning of each time 
period is affected by the chart Session Times settings. 

If this is set to First Bar in Chart, the opening price used for the percentage calculation is the opening of 
the first bar in the chart and the calculation continues until the last bar in the chart without resetting. 

Through Chart >> Chart Settings, you can control the starting date in the chart or how many days to load 
in the chart to control the opening price when using First Bar in Chart. Refer to Use Date Range >> 
From / To.

• Time Period Type: Sets the type of time period for the calculation. This Input works in conjunction with 
Time Period Length. For a 1 Day period, set this to Days. The number of Days specified always refers to 
calendar days and not trading days.

• Time Period Length: Sets the quantity to be used with Time Period Type. For example, for a period of 1 
Day, set this to 1 and set Time Period Type to Days.

• Input Data for Opening Bar: This is the Input Data element of the bar for the bar at the open for the time 
period.

• Input Data for Current Price: This is the Input Data element of each bar to calculate the price change as 
compared to the opening bar.

• Multiplier: This multiplies the Percent Change at each bar by the amount specified.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Percent_Change_Since_Open.325.scss 

Percent Change for Different Symbol

[Link] - [Top]
In order to show the Percent Change Since Open on a single chart for multiple symbols, follow these instructions:

1. Open a chart for one of the symbols, that you want to use the Percent Change Since Open study with.
2. Add the Add Additional Symbol study to the chart for each additional symbol you want to put in the chart. 

Refer to Adding/Modifying Chart Studies for more information.
3. Modify the Inputs for the Add Additional Symbol study as required.
4. Set the Chart Region setting with the Add Additional Symbol study to display the Add Additional 

Symbol study in the Chart Region that you want. 
5. Add an instance of the Percent Change Since Open study to the chart. Adding/Modifying Chart Studies 

for more information. 
6. Open the Study Settings window for the Percent Change Since Open study. Refer to Adding/Modifying 

Chart Studies.
7. Set the Chart Region setting with the Percent Change Since Open study to display the study in the Chart 

Region that you want. 
8. For the Percent Change Since Open study, set the Based On setting, to the Add Additional Symbol 

study you want to base Percent Change Since Open on. So each instance of Percent Change Since Open 
needs to refer to each instance of the Add Additional Symbol. Refer to Basing a Study on Another Study 
for more information.

9. Repeat steps 5 through 8 based upon the number of Add Additional Symbol studies added to the chart.

*Last modified Wednesday, 20th November, 2024.
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Percent Change Since Previous Close
The study calculates and displays the Percent Change Since Previous Close of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\), and let \(v\) be 
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the Multiplier Input. The Percent Change Since Previous Close at Index \(t\) is denoted as \(\%\Delta X^{(PC)}
_t\), and we compute it as follows.

For Historical Charts:

\(\%\Delta X^{(PC)}_t(v) = v\cdot\frac{X_t - X_{t - 1}}{X_{t - 1}}\)
For Intraday Charts:

\(\%\Delta X^{(PC)}_t(v) = v\cdot\frac{X_t - X_{t_{start}}}{X_{t_{start}}}\)
Note: This formula only give a true Percent Change if the Multiplier Input is set to \(100\).

\(t_{start}\) is determined as follows.

• For the first day in the chart, \(t_{start} = 0\), which is the Index of the first bar in the chart.
• For the first bar in each subsequent day in the chart, \(t_{start}\) is the Index of the final bar of the previous 

day in the chart.
More detailed information about how the time of the Closing bar of the previous trading day is determined can be 
found in the section on Session Times.

Inputs

• Input Data
• Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Percent_Change_Since_Previous_Close.360.scss 

*Last modified Wednesday, 28th September, 2022.
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levels. It was developed by Larry Williams.

Let \(X^{(High)}\), \(X^{(Low)}\), \(X^{(Last)}\) be random variables denoting Input Data for High, Input 
Data for Low, and Input Data for Last, respectively, and let \(X_t^{(High)}\), \(X_t^{(Low)}\), \(X_t^{(Last)}\) 
denote their respective values at Index \(t\). Let the Length Input be denoted as \(n\).

We denote the maximum value of \(X^{(High)}\) and the minimum value of \(X^{(Low)}\) over a moving 
window of \(n\) chart bars terminating at Index \(t\) as \(\max_t\left(X^{(High)},n\right)\) and \
(\min_t\left(X^{(Low)},n\right)\), respectively. These are computed for \(t > n\) as follows.

\(\max_t\left(X^{(High)},n\right) = \max\left\{X_{t - n + 1}^{(High)},..,X_t^{(High)}\right\}\) 

\(\min_t\left(X^{(Low)},n\right) = \min\left\{X_{t - n + 1}^{(Low)},..,X_t^{(Low)}\right\}\)
We denote the value of Williams %R at Index \(t\) for the given Inputs as \(\%R_t\left(X^{(High)}, X^{(High)}, 
X^{(High)}, n\right)\), and we compute it for \(t > n\). The method of computation varies slightly depending on the 
setting of the Invert Output Input.

If Invert Output is set to Yes, then we compute \(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right)\) as 
follows.

\(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right) = -100 \cdot 
\displaystyle{\frac{\max_t\left(X^{(High)},n\right) - X_t^{(Last)}}{\max_t\left(X^{(High)},n\right) - 
\min_t\left(X^{(Low)},n\right)}}\)
This is the usual formula for Williams' %R. 

If Invert Output is set to No, then we compute \(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right)\) as 
follows.

\(\%R_t\left(X^{(High)}, X^{(Low)}, X^{(Last)}, n\right) = 100 \cdot 
\displaystyle{\frac{\max_t\left(X^{(High)},n\right) - X_t^{(Last)}}{\max_t\left(X^{(High)},n\right) - 
\min_t\left(X^{(Low)},n\right)}}\)
Inputs

• Length
• Invert Output: This Input is used to toggle the sign of the output at each chart bar.
• Input Data for High
• Input Data for Low
• Input Data for Last

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Williams_R.43.scss 

*Last modified Monday, 03rd October, 2022.
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Even Better Sinewave Indicator
This study calculates and displays an Even Better Sinewave Indicator (by John Ehlers) for the data given by the 
Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length Input be denoted as \(n)\.

We begin by computing a constant that depends on the Length, which we denote as \(\alpha^{(1)}(n)\).

\(\displaystyle{\alpha^{(1)}(n) = \frac{1 - \sin\left(\frac{360^\circ}{n}\right)}{\cos\left(\frac{360^\circ}{n}
\right)}}\)
If \(\cos\left(\frac{360^\circ}{n}\right) = 0\), then \(\alpha^{(1)}(n) = 0\).

We denote the High Pass Filter at Index \(t\) as \(HP_t(X,n)\), and we compute it as follows.

\(\displaystyle{HP_t(X,n) = \frac{1}{2}\left(1 + \alpha^{(1)}(n)\right)\left(X_t - X_{t - 1}\right) + \alpha^{(1)}(n) 
\cdot HP_{t - 1}(X,n)}\)
Note: The lowest possible setting for \(n\) is \(5\). This is because \(\alpha^{(1)} = 0\) for \(n = 2\), and \
(\alpha^{(1)}\) is undefined for \(n = 4\). The lower limit of \(5\) is intended to prevent users from using either of 
these problematic settings.

Next, we compute a 2-bar Simple Moving Average of \(HP_t(X,n)\), as follows.

\(\overline{HP}_t(X,n) = SMA_t(HP(X,n),3)\) 

We then denote the the Wave Amplitude and Wave Power as \(A_t(X,n)\) and \(P_t(X,n)\), respectively, and we 
compute them using a 2-Pole Super Smoother Filter on \(\overline{HP}_t(X,n)\), as follows.

\(A_t(X,n) = SSF^{(2)}_t\left(\overline{HP}(X,n),10\right)\) 
\(P_t(X,n) = \left[A_t(X,n)\right]^2\)
We then compute the three-bar Simple Moving Averages of the Amplitude and Power, denoting these averages 
respectively as \(\overline{A}_t(X,n)\) and \(\overline{P}_t(X,n)\). We compute them as follows.

\(\overline{A}_t(X,n) = SMA_t(A(X,n),3)\) 
\(\overline{P}_t(X,n) = SMA_t(P(X,n),3)\)
Finally, we denote the Even Better Sinewave Indicator as \(EBSWI_t(X,n)\), and we compute it as follows.

\(\displaystyle{EBSWI_t(X,n) = \frac{\overline{A}_t(X,n)}{\sqrt{\overline{P}_t(X,n)}}}\)
If \(\overline{P}_t(X,n) = 0\), then \(EBSWI_t(X,n) = 0\). 
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Description

[Link] - [Top]
This study calculates and displays the Bill Williams AC study for the Closing Price Data.

Let \(C\) be a random variable denoting the Closing Price, and let \(C_t\) denote its value at Index \(t\). Let the 
Long Moving Average Length, Short Moving Average Length, and Signal Moving Average Length Inputs be 
denoted as \(n_L\), \(n_S\), and \(n_{Sig}\), respectively.

We calculate the following sums and averages.

\(\displaystyle{Sum^{(1)}_t(n_L) = \left\{ \begin{matrix} \sum_{i = 50}^t C_i & 50 \leq t < 50 + n_L \\ 
Sum^{(1)}_{t - 1}(n_L) + C_t - Avg^{(1)}_{t - 1}(n_L) & t \geq 50 + n_L \end{matrix}\right .}\) 

\(Avg^{(1)}_t(n_L) = \frac{1}{n_L} Sum^{(1)}_t(n_L)\) 

\(\displaystyle{Sum^{(2)}_t(n_S) = \left\{ \begin{matrix} \sum_{i = 50}^t C_i & 50 \leq t < 50 + n_S \\ 
Sum^{(1)}_{t - 1}(n_S) + C_t - Avg^{(2)}_{t - 1}(n_S) & t \geq 50 + n_S \end{matrix}\right .}\) 

\(Avg^{(2)}_t(n_S) = \frac{1}{n_S} Sum^{(1)}_t(n_S)\) 

\(Avg^{(3)}_t(n_L,n_S) = Avg^{(2)}_t(n_S) - Avg^{(1)}_t(n_L)\) 

\(\displaystyle{Sum^{(4)}_t(n_L,n_S,n_{Sig}) = \left\{ \begin{matrix} \sum_{i = 50}^t Avg^{(3)}_t(n_L,n_S) & 
50 \leq t \leq 50 + n_{Sig} - 2 \\ \sum_{i = t - n_{Sig} + 1}^t Avg^{(3)}_t(n_L,n_S) & t > 50 + n_{Sig} - 2 
\end{matrix}\right .}\) 

\(Avg^{(4)}_t(n_L,n_S,n_{Sig}) = \frac{1}{n_{Sig}}Sum^{(4)}_t(n_S,n_L,n_{Sig})\)
Note: The above formulas are used when the Moving Average Type Input is set to Bill Williams Smoothed. 
Depending on the setting of that Input, the above averages could be replaced with Simple Moving Averages or 
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Exponential Moving Averages.

The Bill Williams AC indicator at Index \(t\) for the given Inputs is denoted as \(AC_t(n_L,n_S,n_{Sig})\), and it 
is computed for \(t \geq 50\) as follows.

\(AC_t(n_L,n_S,n_{Sig}) = Avg^{(3)}_t(n_L,n_S) - Avg^{(4)}_t(n_L,n_S,n_{Sig})\)
By default, the Subgraph of \(AC_t(n_L,n_S,n_{Sig})\) is drawn as a dashed plot, and it is colored as follows.

\(AC_t(n_L,n_S,n_{Sig}) > AC_{t - 1}(n_L,n_S,n_{Sig}) \Longrightarrow Green\) 

\(AC_t(n_L,n_S,n_{Sig}) = AC_{t - 1}(n_L,n_S,n_{Sig}) \Longrightarrow Grey\) 

\(AC_t(n_L,n_S,n_{Sig}) < AC_{t - 1}(n_L,n_S,n_{Sig}) \Longrightarrow Purple\)
Inputs

[Link] - [Top]
• Long Moving Average Length
• Short Moving Average Length
• Signal Moving Average Length
• Moving Average Type: This Input indicates whether a Bill Williams Smoothed, Exponential, or Simple 

Moving Average calculation will be used.
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_AC.161.scss

*Last modified Tuesday, 31st January, 2023.
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Chaikin Oscillator
This study calculates and displays a Chaikin Oscillator for the Price data.

Let the High, Low, and Closing Prices at Index \(t\) be denoted as \(H_t\), \(L_t\), and \(C_t\), respectively, and let 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index4c16.html?page=doc/StudiesReference.php&ID=97
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


the Volume at Index \(t\) be denoted as \(V_t\). Next we define the Accumulation Distribution, whose value at 
Index \(t\) is denoted as \(AD_t\). We calculate \(AD_t\) for \(t \geq 0\) as follows.

For \(t = 0\):

\(\displaystyle{AD_t = \frac{(C_0 - L_0) - (H_0 - C_0)}{H_0 - L_0 + 10 \cdot 10^{-10}}\cdot V_0}\)
For \(t > 0\):

\(\displaystyle{AD_t = \frac{(C_t - L_t) - (H_t - C_t)}{H_t - L_t + 10 \cdot 10^{-10}} \cdot V_t + AD_{t - 1}}\)
The \(10 \cdot 10^{-10}\) in the denominator is to safeguard against division by zero in the event that \(H_t = 
L_t\).

Let the Inputs Long MovAvg Length, Short MovAvg Length, and Divisor be denoted as \(n_L\), \(n_S\), and \
(v\), respectively. Then we denote the Chaikin Oscillator for the given Inputs at Index \(t\) as \(CO_t(n_L,n_S,v)
\), and we compute it for \(t \geq \max\{n_L,n_S\} - 1\) in terms of Exponential Moving Averages as follows.

\(\displaystyle{CO_t(n_L,n_S,v) = \frac{EMA_t(AD,n_S) - EMA_t(AD,n_L)}{v}}\)
This study also draws horizontal lines whose levels are determined by the Inputs Overbought and Oversold. If 
either of these Inputs is set to zero, then the corresponding horizontal line will not be drawn.

Inputs

• Long Moving Average Length
• Short Moving Average Length
• Overbought
• Oversold
• Divisor:The amount to divide formula result by.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chaikin_Oscillator.97.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays the Accumulation/Distribution Flow which was created by Bill Williams. It also 
calculates and displayes an average of this quantity.

Let the Open, High, Low, and Close prices at Index \(t\) be denoted, respectively, as \(O_t\), \(H_t\), \(L_t\), and \
(C_t\). Let the Volume at Index \(t\) be denoted as \(V_t\), and let the Accumulation/Distribution Flow at Index \
(t\) be denoted as \(ADF_t\).

The Accumulation/Distribution Flow is initialized to \(ADF_0 = 5000\), and the values of \(ADF_t\) are 
computed for all values of \(t > 0\). However, the values of \(ADF_t\) for \(t < n\) are used only internally and not 
displayed as output. Only the values for \(t \geq n\) are displayed.

If the Input Use Previous Close is set to No, then \(ADF_t\) is computed for \(t > 0\) as follows.

\(\displaystyle{ADF_t=\left\{ \begin{matrix} ADF_{t-1} & H_t - L_t = 0 \\ ADF_{t-1} + \frac{\left(C_t - 
O_t\right)}{\left(H_t - L_t\right)}V_t & H_t - L_t \neq 0 \end{matrix}\right .}\)
If the Input Use Previous Close is set to Yes, then \(AD_t\) is computed for \(t > 0\) as follows.

\(\displaystyle{ADF_t=\left\{ \begin{matrix} ADF_{t-1} & H_t - L_t = 0 \\ ADF_{t-1} + \frac{\left(C_t - 
C_{t-1}\right)}{\left(H_t - L_t\right)}V_t & H_t - L_t \neq 0 \end{matrix}\right .}\)
Note: In either case, the values of \(ADF_t\) are only displayed for \(t \geq n\). The values for \(0 \leq t < n - 1\) are 
not displayed as output, but rather are stored internally for the purpose of computing the average, which we 
describe next.

The average of \(ADF_t\) at chart bar \(t\) is computed as a Simple Moving Average of Moving Average Length \
(n\). The value of this average at Index \(t\) is denoted as \(\overline{ADF}_t(n)\), and it is calculated for \(t \geq 
n\) as follows.

\(\overline{ADF}_t(n) = SMA_t(ADF,n)\)
Inputs

[Link] - [Top]
• Moving Average Length
• Use Previous Close: This Input determines whether the current Open or the prior Close price is to be used 

in the calculation of \(AD_t\)
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Accumulation_Distribution_Flow.47.scss 
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Cumulative Adjusted Value
This study calculates and displays a Cumulative Adjusted Value of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Input Long Term Smoothing Length be denoted as \(n\). Then we denote the Adjusted Value 
for the given Inputs at Index \(t\) as \(AdjVal_t(X,n)\), and we compute it for \(t \geq 0\) using an Exponential 
Moving Average as follows.

\(AdjVal_t(X,n) = X_t - EMA_t(X,n)\)
Note: The internal calculations performed in the Exponential Moving Average calculation are used in the 
calculation of \(AdjVal_t(X,n)\). Consequently, there is no delay of \(n\) units either in this calculation or in the 
subsequent calculation of the Cumulative Adjusted Value.

We denote the Cumulative Adjusted Value for the given Inputs at Index \(t\) as \(AdjCumVal_t(X,n)\), and we 
compute it with the following recursion relation.

\(CumAdjVal_0(X,n) = AdjVal_0(X,n)\) 

\(CumAdjVal_t(X,n) = CumAdjVal_{t - 1}(X,n) + AdjVal_t(X,n)\)
For some background as to why this study was developed, refer to Market Statistics Calculations Compared to 
Other Data Services.

Inputs

• Input Data
• Long Term Smoothing Length: In the case of when using this study on an Intraday chart of the TICK 

market statistic with 1 minute bars and where the Session Times are set to a 6.5 hour time range (standard 
US stock market open time), then set this to 7800 to be equivalent to a 20 day average. Reference: 
Cumulative Line for the Adjusted NYSE TICK

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Description

[Link] - [Top]
This study calculates and displays the Welles Wilder's Average Directional Movement Index (ADX).

The ADX is based on calculations similar to those used in the Directional Movement Index. Just as in that study, 
the DX Length Input is denoted as \(n_{DX}\). The Directional Indicators \(DI_t^{(+)}\left(n_{DX}\right)\) and \
(DI_t^{(-)}\left(n_{DX}\right)\) are calculated slightly differently here, as shown below.

\(\displaystyle{DI_t^{(+)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(+)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ 100 & WS_t(TR,n_{DX}) = 0 \end{matrix}\right .}\) 

\(\displaystyle{DI_t^{(-)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(-)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ 100 & WS_t(TR,n_{DX}) = 0 \end{matrix}\right .}\)
The Directional Index at Index \(t\) is denoted as \(DX_t(n_{DX})\). This is initially equal to zero, and we 
compute it for \(t \geq 0\) as follows.

\(\displaystyle{DX_t(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{\left|DI^{(+)}_t(n_{DX}) - DI^{(-)}
_t(n_{DX})\right|}{DI^{(+)}_t(n_{DX}) + DI^{(-)}_t(n_{DX})} & DI^{(+)}_t(n_{DX}) + DI^{(-)}_t(n_{DX}) 
\neq 0 \\ DX_{t - 1}(n_{DX}) & DI^{(+)}_t(n_{DX}) + DI^{(-)}_t(n_{DX}) = 0 \end{matrix}\right .}\)
Let the DX Mov Avg Length Input be denoted as \(n_{ADX}\). We denote the ADX at Index \(t\) as \
(ADX_t(n_{DX},n_{ADX})\), and we compute it in terms of a Wilders Moving Average for \(t \geq n_{DX} + 
n_{ADX} - 1\) as follows.

\(\displaystyle{ADX_t(n_{DX},n_{ADX}) = \left\{\begin{matrix} \frac{1}{n_{ADX}}\sum_{i = 0}^{n_{ADX} 
- 1}DX_{t - i}(n_{DX}) & t = n_{DX} + n_{ADX} - 1 \\ WWMA_t(DX(n_{DX}),n_{ADX})) & t > n_{DX} + 
n_{ADX} - 1 \end{matrix}\right .}\)
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For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs
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• DX Length
• DX Mov Avg Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

ADX.13.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Welles Wilder's Average Directional Movement Index Rating (ADXR).

The ADXR is based on calculations similar to those used in the ADX. Just as in that study, the DX Length and DX 
Mov Avg Length Inputs are denoted as \(n_{DX}\) and \(n_{ADX}\), respectively.

Let the ADXR Interval Input be denoted as \(n_{ADXR}\). We denote the ADXR at Index \(t\) as \
(ADXR_t(n_{DX},n_{ADX},n_{ADXR})\), and we compute it for \(t \geq n_{DX} + n_{ADX} + n_{ADXR} - 
2\) as follows.
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\(ADXR_t(n_{DX},n_{ADX},n_{ADXR}) = \frac{1}{2}\left(ADX_t(n_{DX},n_{ADX}) + ADX_{t - 
n_{ADXR} + 1}(n_{DX},n_{ADX}) \right)\)
Inputs
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• DX Length
• DX Mov Avg Length
• ADXR Interval

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

ADXR.16.scss 

*Last modified Sunday, 29th January, 2023.
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Description
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This study calculates and displays the Aroon Indicators for the data specified by the Input Data High and Input 
Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting Input Data High and Input Data Low, 
respectively, and let \(X^{(High)_t}\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). Let the Input 
Length be denoted as \(n\).

Consider the moving window of Length \(n + 1\) terminating at Index \(t\) (that is, Indices \(t - n, t - n + 1,...,t\)). 
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We denote the values of the Index of the most recent high of \(X^{(High)}\) and the most recent low of \
(X^{(Low)}\) in this window as \(T_t^{(Up)}\left(X^{(High)},n\right)\) and \(T_t^{(Down)}
\left(X^{(Low)},n\right)\), respectively. We compute these, respectively, in terms of a Moving Maximum and a 
Moving Minimumas follows.

\(T_t^{(Up)}\left(X^{(High)},n\right) = \max\left\{i:X_i^{(High)} > \max_t\left(X^{(High)},n)\right)\right\}\) 
\(T_t^{(Down)}\left(X^{(Low)},n\right) = \max\left\{i:X_i^{(Low)} < \min_t\left(X^{(Low)},n)\right)\right\}\)
In the moving window, \(t - T_t^{(Up)}\left(X^{(High)},n\right)\) is the number of bars since the highest value of 
\(X^{(High)}\), and \(t - T_t^{(Down)}\left(X^{(Low)},n\right)\) is the number of bars since the lowest value of \
(X^{(Low)}_t\).

Finally, we denote the Aroon Indicator Up and Aroon Indicator Down at Index \(t\) for the given Inputs as \
(AI^{(Up)}_t\left(X^{(High)},n\right)\) and \(AI^{(Down)}_t\left(X^{(Low)},n\right)\), respectively, and we 
compute them for \(t \geq 0\) as follows.

\(\displaystyle{AI^{(Up)}_t\left(X^{(High)},n\right) = 100\cdot\frac{n - \left(t - T_t^{(Up)}
\left(X^{(High)},n\right)\right)}{n}}\) 

\(\displaystyle{AI^{(Down)}_t\left(X^{(Low)},n\right) = 100\cdot\frac{n - \left(t - T_t^{(Down)}
\left(X^{(Low)},n\right)\right)}{n}}\)
Inputs

[Link] - [Top]
• Input Data High
• Length
• Input Data Low

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Aroon_Indicator.170.scss 

*Last modified Sunday, 29th January, 2023.
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Moving Average - Arnaud Legoux
This study calculates and displays an Arnaud Legoux Moving Average (ALMA) of the data specified by the Input 
Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_j\) be the value of the Input Data at Index \
(j\). Let the Inputs Length, Sigma, and Offset be denoted as \(n\), \(\sigma\), and \(k\), respectively. Then we 
denote the Moving Average - Arnaud Legoux at Index \(t\) for the given Inputs as \(ALMA_t(X, n,\sigma, k)\), 
and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{ALMA_t(X, n, \sigma, k) = \frac{\sum_{j = 0}^{n - 1}\exp\left(-\frac{(j - \lfloor k(n - 1) 
\rfloor)^2}{2n^2/\sigma^2}\right) \cdot X_{t - n + 1 + j}}{\sum_{j = 0}^{n - 1}\exp\left(-\frac{(j - \lfloor k(n - 1) 
\rfloor))^2}{2n^2/\sigma^2}\right)}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

For an explanation of the Floor Function (\(\lfloor \cdot \rfloor\)), refer to our description here 

ALMA is a weighted moving average with Gaussian weights. It is advertised as a Gaussian filter, however caution 
should be exercised in this interpretation. The Input \(\sigma\) does not play the role of the standard deviation of 
the Gaussians. Rather, the standard deviation is determined by \(\frac{n}{\sigma}\). The mean, or center, of each 
Gaussian is determined by \(\lfloor k(n - 1) \rfloor\)

Inputs

• Input Data
• Length
• Sigma: This Input controls the width of the Gaussian distribution of the weights.
• Offset: This Input controls the center of the Gaussian distribution of the weights.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Arnaud_Legoux.475.scss

*Last modified Monday, 26th September, 2022.
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Leading Indicator
This study calculates and displays a Leading Indicator and its Moving Average for the data given by the Input 
Data Input. This study is an ACSIL implementation of the Indicator given in Figures 16.5 and 16.6 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t)\. Let the 
Length 1, Length 2, and Moving Average Length Inputs be denoted as \(n_1\), \(n_2\), and \(n_{MA}\), 
respectively.

We define two smoothing constants, denoted as \(\alpha^{(1)}(n_1)\) and \(\alpha^{(2)}(n_2)\), and we compute 
them as follows.

\(\displaystyle{\alpha^{(1)}(n_1) = \frac{2}{n_1 + 1}}\) 
\(\displaystyle{\alpha^{(2)}(n_2) = \frac{2}{n_2 + 1}}\)
Next, we denote a function called the Lead as \(L_t(X,n_1\), and we compute it as follows.

\(\displaystyle{L_t(X,n_1) = 2X_t + \left(\alpha^{(1)}(n_1) - 2\right)X_{t - 1} + \left(1 - \alpha^{(1)}
(n_1)\right)L_{t - 1}(X,n_1)}\)
We now denote the Leading Indicator as \(LI_t(X,n_1,n_2)\), and we compute it as follows.

\(\displaystyle{LI_t(X,n_1,n_2) = \alpha^{(2)}(n_2)L_t(X,n_1) + \left(1 - \alpha^{(2)}(n_2)\right)L_{t - 1}
(X,n_1)}\)
Finally, we denote the Average Leading Indicator as \(\overline{LI}_t(X,n_1,n_2,n_{MA})\), and we compute it 
using the Exponential Moving Average as follows.

\(\displaystyle{\overline{LI}_t(X,n_1,n_2,n_{MA}) = EMA_t(LI(X,n_1,n_2),n_{MA})}\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the above 
formula could be replaced with a Linear Regression Moving Average, a Simple Moving Average, a Weighted 
Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving 
Average.

Inputs

• Input Data
• Length 1
• Length 2
• Moving Average Length
• Moving Average Type

*Last modified Monday, 26th September, 2022.
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Description
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This study calculates and displays an Adaptive Cyber Cycle and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 10.1 and 10.2 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CC}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{MED})\). This is where the adaptive nature of the study comes from. The period is not 
static, but rather it changes with changing market conditions.

Finally, we denote the Adaptive Cyber Cycle as \(CC^{(A)}_t(X,n_{CC},n_{Med})\), and we compute it as 
follows.

Define \(\alpha^{(1)}_t(X,n_{CC},n_{Med}) = 2/(T^{(DC)}_t(CC(X,n_{CC}),n_{Med}) + 1)\). We will suppress 
the parameters of \(\alpha^{(1)}\) in the following formula.

\(\displaystyle{CC^{(A)}_t(X,n_{CC},n_{Med}) = \left\{ \begin{matrix} \frac{1}{4}(X_t - 2X_{t - 1} + X_{t - 
2}) & t < 6 \\ \left(1 - \frac{\alpha^{(1)}}{2}\right)^2\left(X^{(S)}_t - 2X^{(S)}_{t - 1} + X^{(S)}_{t - 2}\right) + 
2(1 - \alpha^{(1)}) CC^{(A)}_{t - 1}(X,n_{CC},n_{Med}) - (1 - \alpha^{(1)})^2 CC^{(A)}_{t - 2}
(X,n_{CC},n_{Med}) & t \geq 6 \end{matrix}\right .}\)
This study also displays a Center Line and the following Trigger Line.

\(Trig^{(ACC)}_t(X,n_{CC},n_{Med}) = CC^{(A)}_{t - 1}(C,n_{CC},n_{Med})\)
Inputs
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• Input Data
• Length
• Median Phase Change Length
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Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Adaptive_Cyber_Cycle.505.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Bill Williams Awesome Oscillator of the High-Low Average Price.

Let \(\overline{P}^{(HL)}\) be a random variable denoting the High-Low Average Price, and let \(\overline{P}
_t^{(HL)} = (H_t + L_t)/2\) be the value of the High-Low Average Price at Index \(t\). Let the Inputs Moving 
Average 1 Length and Moving Average 2 Length be denoted as \(n_1\) and \(n_2\), respectively. Then Bill 
Williams Awesome Oscillator at Index \(t\) for the given Inputs as is denoted as \(AO_t\left(\overline{P}
^{(HL)},n_1,n_2\right)\), and it is calculated in terms of Simple Moving Averages for \(t \geq \max\{n_1,n_2\} - 
1\) (Study 72) and for \(t \geq \max\{n_1,n_2\}\) (Study 162) as follows.

\(AO_t\left(\overline{P}^{(HL)},n_1,n_2\right) = SMA_t\left(\overline{P}^{(HL)},n_2\right) - 
SMA_t\left(\overline{P}^{(HL)},n_1\right)\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the 
calculation of \(AO_t(n_1,n_2)\) could be replaced with Exponential Moving Averages, Linear Regression Moving 
Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or 
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Smoothed Moving Averages. The types of both Moving Averages in the calculation are determined by this one 
Input.

Inputs
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• Moving Average 1 Length
• Moving Average 2 Length
• Moving Average Type

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Awesome_Oscillator.72.scss 

*Last modified Sunday, 29th January, 2023.
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This study calculates and displays the Bill Williams Awesome Oscillator of the High-Low Average Price.

Let \(\overline{P}^{(HL)}\) be a random variable denoting the High-Low Average Price, and let \(\overline{P}
_t^{(HL)} = (H_t + L_t)/2\) be the value of the High-Low Average Price at Index \(t\). Let the Inputs Moving 
Average 1 Length and Moving Average 2 Length be denoted as \(n_1\) and \(n_2\), respectively. Then Bill 
Williams Awesome Oscillator at Index \(t\) for the given Inputs as is denoted as \(AO_t\left(\overline{P}
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^{(HL)},n_1,n_2\right)\), and it is calculated in terms of Simple Moving Averages for \(t \geq \max\{n_1,n_2\} - 
1\) (Study 72) and for \(t \geq \max\{n_1,n_2\}\) (Study 162) as follows.

\(AO_t\left(\overline{P}^{(HL)},n_1,n_2\right) = SMA_t\left(\overline{P}^{(HL)},n_2\right) - 
SMA_t\left(\overline{P}^{(HL)},n_1\right)\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the 
calculation of \(AO_t(n_1,n_2)\) could be replaced with Exponential Moving Averages, Linear Regression Moving 
Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or 
Smoothed Moving Averages. The types of both Moving Averages in the calculation are determined by this one 
Input.

Inputs

[Link] - [Top]
• Moving Average 1 Length
• Moving Average 2 Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_Awesome_Oscillator.162.scss 

*Last modified Tuesday, 31st January, 2023.
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This study calculates and displays the Aroon Oscillator for the data specified by the Input Data High and Input 
Data Low Inputs. This indicator is closely related to the Aroon Indicators. See that study for an explanation of the 
notation used here.

We denote the Aroon Oscillator at Index \(t\) as \(AO_t\left(X^{(High)},X^{(Low)},n\right)\), and we compute it 
for \(t \geq 0\) as follows.

\(AO_t\left(X^{(High)},X^{(Low)},n\right) = AI^{(Up)}_t\left(X^{(High)},n\right) - AI^{(Down)}
_t\left(X^{(Low)},n\right)\)
Inputs

[Link] - [Top]
• Input Data High
• Length
• Input Data Low

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Aroon_Oscillator.171.scss 

*Last modified Sunday, 29th January, 2023.
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[Link] - [Top]
This study calculates and displays a normalized version of the Average True Range. See that study for an 
explanation of the notation used here.

We denote the Normalized Average True Range at Index \(t\) as \(ATR^{(Norm)}_t\), and we compute it for \(t 
\geq n - 1\) as follows.

\(\displaystyle{ATR^{(Norm)}_t(n) = \frac{100\space ATR_t(n)}{C_t}}\)
This study only functions properly on a Historical Daily chart. A Historical Daily chart can be opened with File >> 
Find Symbol >> [select symbol] >> Open Historical Chart.

Once you add this study to a Historical Daily chart, the study can be overlaid to an Intraday chart by using the 
Study/Price Overlay study. 

Inputs

[Link] - [Top]
• Moving Average Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Average_True_Range_-_Normalized.428.scss 

*Last modified Sunday, 29th January, 2023.
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Greatest Swing Value
This calculates and displays the indicators for the Greatest Swing Value, a concept developed by Larry Williams in 
his book Long-Term Secrets to Short-Term Trading.

Let Open, High, Low, and Close Prices at Index \(t\) be denoted as \(O_t\), \(H_t\), \(L_t\), and \(C_t\), 
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respectively. We denote the Buy Swing and Sell Swing at Index \(t\) as \(BS_t\) and \(SS_t\), respectively, and we 
compute them for \(t \geq 0\) as follows.

\(\displaystyle{BS_t = \left\{ \begin{matrix} H_t - O_t & C_t < O_t \\ 0 & C_t \geq O_t \end{matrix}\right .}\) 

\(\displaystyle{SS_t = \left\{ \begin{matrix} O_t - L_t & C_t > O_t \\ 0 & C_t \leq O_t \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). We denote the averages of the Buy Swing and Sell Swing as \
(\overline{BS}_t(n)\) and \(\overline{SS}_t(n)\), respectively, and we compute them for \(t \geq n - 1\) in terms of 
a Simple Moving Average - Skip Zeros as follows.

\(\overline{BS}_t(n) = SZMA_t(BS,n)\) 
\(\overline{SS}_t(n) = SZMA_t(SS,n)\)
Let the Multiplier Input be denoted as \(v\). The two indicators of the Greatest Swing Value are the Buy Price 
and Sell Price, denoted respectively as \(B_t(n,v)\) and \(S_t(n,v)\). We compute them for \(t \geq n - 1\) as 
follows.

\(B_t(n,v) = O_t + v\cdot\overline{BS}_{t - 1}(n)\) 
\(S_t(n,v) = O_t - v\cdot\overline{SS}_{t - 1}(n)\)
It is the subgraphs of the Buy and Sell Prices that are displayed in this study.

Inputs

• Length
• Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Greatest_Swing_Value.437.scss 

*Last modified Monday, 26th September, 2022.
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This study calculates and displays Murrey Math Lines, which were developed by Thomas Henning Murrey.

The calculation is performed over a Square of fixed width. We denote the base value of the Square Width as \(n\), 
and this base value is modified by the Multiplier Input, which we denote as \(v\). The width of the Square is \([nv]
\), where \([\cdot]\) denotes the Rounding Function. The value of \(n\) is determined as follows.

• If the Custom Square Width Input is set to zero, then \(n\) is determined by the setting of the Square 
Width Input. The values of this Input are restricted to powers of \(2\), from \(4\) through \(512\).

• If the Custom Square Width Input is set to a nonzero value, then \(n\) is determined by this value. These 
values are not restricted to powers of \(2\).

The Square over which the calculations are performed begins at Index \(t_{start}\) and ends at Index \(t_{end}\). 
These are related via the equation \(t_{start} = t_{end} - [nv] + 1\), and \(t_{end}\) is determined by the Inputs as 
follows.

• If the Use Last Bar as End Date-Time is set to Yes, then \(t_{end}\) is the Index of the last bar in the 
chart.

• If the Use Last Bar as End Date-Time is set to No, then \(t_{end}\) is the Index of the bar determined by 
the setting of the End Date-Time Input.

Let \(H\) and \(L\) be random variables denoting the High and Low Prices, respectively. We begin by computing 
the Highest High, Lowest Low, and Range over the Square. These are denoted as \(\max_{t_{end}}\left(H,[nv]
\right)\), \(\min_{t_{end}}\left(L,[nv]\right)\), and \(\textrm{Range}_{t_{end}}(H,L,[nv])\). Note that these are 
not moving calculations; the calculations are performed only at Index \(t_{end}\).

Next we define a function \(SR_t(n,v)\), which we calculate at Index \(t_{end}\) as follows.

• If \(\max_{t_{end}}\left(H,[nv]\right) > 25\) and \(\displaystyle{\frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]
\right))}{\ln(10)} - \left\lfloor \frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]\right))}{\ln(10)} \right\rfloor > 
0}\), then \(\displaystyle{SR_{t_{end}}(n,v) = \exp\left(\ln(10)\left\lfloor \frac{\ln(0.4\max_{t_{end}}
\left(H,[nv]\right))}{\ln(10)} \right\rfloor + 1\right)}\).

• If \(\max_{t_{end}}\left(H,[nv]\right) > 25\) and \(\displaystyle{\frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]
\right))}{\ln(10)} - \left\lfloor \frac{\ln(0.4)\max_{t_{end}}\left(H,[nv]\right))}{\ln(10)} \right\rfloor \leq 
0}\), then \(\displaystyle{SR_{t_{end}}(n,v) = \exp\left(\ln(10)\left\lfloor \frac{\ln(0.4\max_{t_{end}}
\left(H,[nv]\right))}{\ln(10)} \right\rfloor\right)}\).

• If \(\max_{t_{end}}\left(H,[nv]\right) \leq 25\), then \(\displaystyle{SR_{t_{end}}(n,v) = 
100\exp\left(\ln(8)\left\lfloor \frac{\ln(0.005)\max_{t_{end}}\left(H,[nv]\right))}{\ln(8)} 
\right\rfloor\right)}\).

For an explanation of the logarithmic function \(\ln\), refer to our description here.

The Murrey Math Interval Range function is denoted as \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v)\), and we 
calculate it at Index \(t_{end}\) as follows.

\(\displaystyle{\textrm{Range}^{(MMI)}_{t_{end}}(n,v) = \left. \ln\left(\frac{SR_{t_{end}}(n,v)}
{\textrm{Range}_{t_{end}}(H,L,[nv])}\right) \middle/ \ln(8) \right.}\)
Next we define a function called the Octave Count, dentoted as \(OC_t(n,v)\). We calculate this at Index \(t_{end}
\) as follows.

• If \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v) \leq 0\), then \(OC_{t_{end}}(n,v) = 0\).
• If \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v) > 0\) and \(\displaystyle{\textrm{Range}^{(MMI)}

_{t_{end}}(n,v) - \ln\left(\frac{SR_{t_{end}}(n,v)}{\textrm{Range}_{t_{end}}(H,L,[nv])}\right) + 
\ln(8)\left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor = 0}\), then \(OC_{t_{end}}(n,v) = 
\left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor\).

• If \(\textrm{Range}^{(MMI)}_{t_{end}}(n,v) > 0\) and \(\displaystyle{\textrm{Range}^{(MMI)}
_{t_{end}}(n,v) - \ln\left(\frac{SR_{t_{end}}(n,v)}{\textrm{Range}_{t_{end}}(H,L,[nv])}\right) + 
\ln(8)\left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor \neq 0}\), then \(OC_{t_{end}}
(n,v) = \left\lfloor \textrm{Range}^{(MMI)}_{t_{end}}(n,v) \right\rfloor + 1\).

Next we define functions \(Si_t(n,v)\), \(M_t(n,v)\), \(I_t(n,v)\), \(B^{(+)}_t(n,v)\), and \(B^{(-)}_t(n,v)\), which 
we calculate at Index \(t_{end}\) as follows.
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\(\displaystyle{Si_{t_{end}}(n,v) = SR_{t_{end}}(n,v)\exp(-\ln(8)OC_{t_{end}}(n,v))}\)
For an explanation of the exponential function \(\exp\), refer to our description here.

\(\displaystyle{M_{t_{end}}(n,v) = \left\{ \begin{matrix} \left\lfloor \left. \ln\left|\frac{\textrm{Range}^{(MMI)}
_{t_{end}}(n,v)}{Si_{t_{end}}(n,v)}\right| \middle/ \ln(2) \right. + 0.00001 \right\rfloor & \textrm{Range}
^{(MMI)}_{t_{end}}(n,v) \neq 0 \\ 0 & \textrm{Range}^{(MMI)}_{t_{end}}(n,v) = 0 \end{matrix}\right .}\) 

\(\displaystyle{I_{t_{end}}(n,v) = \frac{\frac{1}{2}=(\max_{t_{end}}(H,[nv]) + \min_{t_{end}}(L,[nv]))}
{Si_{t_{end}}(n,v)\exp((M_{t_{end}}(n,v) - 1)\ln(2))}}\) 

\(\displaystyle{B^{(+)}_{t_{end}}(n,v)} = (I_{t_{end}}(n,v) + 1)Si_{t_{end}}(n,v)\exp((M_{t_{end}}(n,v) - 
1)\ln(2))\) 

\(\displaystyle{B^{(-)}_{t_{end}}(n,v)} = (I_{t_{end}}(n,v) - 1)Si_{t_{end}}(n,v)\exp((M_{t_{end}}(n,v) - 
1)\ln(2))\)
Finally, we are ready to calculate the Murrey Math Lines. These are enumerated using a Line Index \(\ell\), which 
takes on integer values from \(0\) to \(24\). The function used for calculating the lines is denoted as \(MML_t(n,v,
\ell)\). To obtain the values of the Murrey Math Lines, we evaluate this function at \(t_{end}\) as follows.

\(\displaystyle{MML_t(n,v,\ell) = B^{(-)}_{t_{end}}(n,v) + \left(\left(\frac{\ell - 8}{8}\right)\left(B^{(+)}
_{t_{end}}(n,v) - B^{(-)}_{t_{end}}(n,v)\right)\right)}\)
The Murrey Math Lines are displayed as horizontal line segments between \(t_{start}\) and the current Index \(t\). 
The values of these Lines are rounded to the nearest Tick Size if the Round to Tick Size Input is set to Yes. See 
the Inputs section below.

The values of \(\ell\) correspond to the Octaves as follows.

\(\ell\) Octave
\(0\) \(-8/8\)
\(1\) \(-7/8\)
\(2\) \(-6/8\)
\(3\) \(-5/8\)
\(4\) \(-4/8\)
\(5\) \(-3/8\)
\(6\) \(-2/8\)
\(7\) \(-1/8\)
\(8\) \(0/8\)
\(9\) \(1/8\)
\(10\) \(2/8\)
\(11\) \(3/8\)
\(12\) \(4/8\)
\(13\) \(5/8\)
\(14\) \(6/8\)
\(15\) \(7/8\)
\(16\) \(8/8\)
\(17\) \(+1/8\)
\(18\) \(+2/8\)
\(19\) \(+3/8\)
\(20\) \(+4/8\)
\(21\) \(+5/8\)
\(22\) \(+6/8\)
\(23\) \(+7/8\)
\(24\) \(+8/8\)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#ExponentialFunction


\(\ell\) Octave
\(0\) \(-8/8\)
\(1\) \(-7/8\)
\(2\) \(-6/8\)
\(3\) \(-5/8\)
\(4\) \(-4/8\)
\(5\) \(-3/8\)
\(6\) \(-2/8\)
\(7\) \(-1/8\)
\(8\) \(0/8\)
\(9\) \(1/8\)
\(10\) \(2/8\)
\(11\) \(3/8\)
\(12\) \(4/8\)
\(13\) \(5/8\)
\(14\) \(6/8\)
\(15\) \(7/8\)
\(16\) \(8/8\)
\(17\) \(+1/8\)
\(18\) \(+2/8\)
\(19\) \(+3/8\)
\(20\) \(+4/8\)
\(21\) \(+5/8\)
\(22\) \(+6/8\)
\(23\) \(+7/8\)
\(24\) \(+8/8\)

Inputs

• Square Width: The width of the Square. In other words, the number of bars to use in the calculation. There 
is a list of preset choices. If you want to use a different width, then set this through the Custom Square 
Width Input setting instead. When Custom Square Width is set to a nonzero number, it overrides this 
Square Width Input setting.

• Square Width Multiplier: The default for this Input is 1.5. This value is multiplied with Square Width to 
increase the Square Width value.

• Custom Square Width: When this Input is set to a nonzero value, this overrides the Square Width Input 
and specifies the number of bars to use for the width of the Square. Normally this should be set to 0 unless 
you want to override Square Width.

• Use Last Bar as End Date-Time:If this is set to Yes, the Murray Math study will be calculated using the 
bars at the end of the chart. The Murray Math lines will be redrawn for every new bar added to the chart. If 
this Input is set to No, the Murray Math will be calculated using the bars beginning with the bar at the End 
Date-Time Input, and going back the number of bars specified with the Square Width Input. This Input is 
set to Yes by default.

• End Date-Time: The Date-Time which will be the last bar used in the calculation. The calculation will go 
back from this Date-Time the number of bars specified with the Square Width Input. By default, the End 
Date-Time Input is not set and will not be used unless the Use Last Bar as End Date-Time Input is set to 
No.

• Round to Tick Size: When this Input is set to Yes, then the Murray Math lines are rounded to the nearest 
Tick Size value which is set through Chart >> Chart Settings.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Murrey_Math.238.scss 

*Last modified Wednesday, 28th September, 2022.
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Bollinger Bands
• Description
• Inputs
• Spreadsheet

Description

[Link] - [Top]
Sorry, your browser does not support embedded videos.
This study calculates and displays Bollinger Bands for the data specified by the Input Data Input, as well as a 
Moving Average of the Input Data.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Inputs Length and Standard Deviations be denoted as \(n\) and \(v\), respectively. Then we denote 
the Bollinger Bands at Index \(t\) for the given Inputs as \(TB^{(B)}_t(X,n,v)\) (Top Band), \(MB^{(B)}_t(X,n,v)
\) (Middle Band), and \(BB^{(B)}_t(X,n,v)\) (Bottom Band), and we compute them for \(t \geq n - 1\) in terms of a 
Simple Moving Average and a Standard Deviation as follows.

Top Band: \(TB^{(B)}_t(X,n,v) = SMA_t(X,n) + v \cdot \sigma_t(X,n)\)

Middle Band: \(MB^{(B)}_t(X,n,v) = SMA_t(X,n)\)

Bottom Band: \(BB^{(B)}_t(X,n,v) = SMA_t(X,n) - v \cdot \sigma_t(X,n)\)

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average in each of the 
above formulas could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Inputs

[Link] - [Top]
• Input Data
• Length
• Standard Deviations
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Bands.14.scss 

*Last modified Wednesday, 05th July, 2023.
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Donchian Channel
This study calculates and displays moving High, Low, and Middle Bands of the Price data over a number of bars 
specified by the Length Input. By default this study uses a displacement of +1 which forward-shifts the study by 
one bar.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let their 
respective values at Index \(t\) be \(H_t\), \(L_t\), and \(C_t\). Let the Length Input be denoted as \(n\).Then denote 
the High, Low, and Middle Bands of the Donchian Channel for the given Input at Index \(t\) as \(TB^{(D)}_t(n)\), 
\(BB^{(D)}_t(n)\), and \(MB^{(D)}_t(n)\), respectively. We calculate these for \(t \geq 1\), and the method of 
calculation depends on the setting of the Use Close instead of High and Low Input. We describe the calculations 
in detail below.

If Use Close instead of High and Low is set to No:

\(\displaystyle{TB^{(D)}_t(n) = \left\{\begin{matrix} \max\{H_0,...,H_{t - 1}\} & t < n \\ \max\{H_{t - n},...,H_{t 
- 1}\} & t \geq n \end{matrix}\right .}\) 

\(\displaystyle{BB^{(D)}_t(n) = \left\{\begin{matrix} \min\{L_0,...,L_{t - 1}\} & t < n \\ \min\{L_{t - n},...,L_{t - 
1}\} & t \geq n \end{matrix}\right .}\)
If Use Close instead of High and Low is set to Yes:

\(\displaystyle{TB^{(D)}_t(n) = \left\{\begin{matrix} \max\{C_0,...,C_{t - 1}\} & t < n \\ \max\{C_{t - n},...,C_{t 
- 1}\} & t \geq n \end{matrix}\right .}\) 

\(\displaystyle{BB^{(D)}_t(n) = \left\{\begin{matrix} \min\{C_0,...,C_{t - 1}\} & t < n \\ \min\{C_{t - n},...,C_{t 
- 1}\} & t \geq n \end{matrix}\right .}\)
Regardless of the setting of the Use Close instead of High and Low Input, \(MB^{(D)}_t(n)\) is calculated as 
follows.

\(\displaystyle{MB^{(D)}_t(n) = \frac{TB^{(D)}_t(n) + BB^{(D)}_t(n)}{2}}\)
Inputs

• Length
• Use Close instead of High and Low: Determines whether the High and Low Prices or the Close Price is 

used in the calculations.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Moving Average - Elastic Volume Weighted
This study calculates and displays an Elastic Volume Weighted Moving Average of the data specified by the Input 
Data Close Input. It also displays Top and Bottom Bands based on the Input Data High and Input Data Low 
Inputs, respectively.

Let \(X^{(C)}\), \(X^{(H)}\), and \(X^{(L)}\) be random variables denoting the Input Data Close, Input Data 
High, and Input Data Low, respectively, and let \(X_t^{(C)}\), \(X_t^{(H)}\), \(X_t^{(L)}\) be their respective 
values at Index \(t\). Let the Input Length be denoted as \(n\). Let \(V_t\) denote the Volume at Index \(t\).

We denote the Number of Floating Shares at Index \(t\) as \(N_t(n)\). If the Use Cumulative Volume Input is set 
to Yes, then we compute \(N_t(n)\) as follows.

\(\displaystyle{N_t(n) = \sum_{i = 0}^t V_i}\)
If Use Cumulative Volume is set to No (the default setting), then we compute \(N_t(n)\) as follows.

\(\displaystyle{N_t(n) = \left\{ \begin{matrix} (n - t)*V_0 + \sum_{i = 1}^t V_i & 0 < t < n \\ \sum_{i = t - n + 1}
^t V_i & t \geq n \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

We denote the Moving Average - Elastic Volume Weighted at Index \(t\) for the given Inputs as \
(EVWMA_t\left(X^{(C)},n\right)\), and we compute it as follows.

For \(t = 0\): \(EVWMA_t\left(X^{(C)},n\right)= X^{(C)}_0\)

For \(t > 0\):

\(\displaystyle{EVWMA_t\left(X^{(C)},n\right) =\left\{ \begin{matrix} 0 & N_t(n) = 0 \\ \left(1 - \frac{V_t}
{N_t(n)}\right)EVWMA_{t - 1}\left(X^{(C)},n\right) + \frac{V_tX_t^{(C)}}{N_t(n)} & N_t(n) \neq 0 
\end{matrix}\right .}\)
The values of the Top and Bottom Bands at Index \(t\) are denoted as \(TB_t^{(EVW)}\) and \(BB_t^{(EVW)}\), 
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respectively, and we compute them as follows.

For \(t = 0\):

\(TB_0^{(EVW)}\left(X^{(H)},n\right) = X^{(H)}_0\) 

\(BB_0^{(EVW)}\left(X^{(L)},n\right) = X^{(L)}_0\)
For \(t > 0\):

\(\displaystyle{TB_t^{(EVW)}\left(X^{(H)},n\right) = \left\{ \begin{matrix} 0 & N_t(n) = 0 \\ \left(1 - \frac{V_t}
{N_t(n)}\right)TB_{t - 1}^{(EVW)}\left(X^{(H)},n\right) + \frac{V_tX_t^{(H)}}{N_t(n)} & N_t(n) \neq 0 
\end{matrix}\right .}\) 

\(\displaystyle{BB_t^{(EVW)}\left(X^{(L)},n\right) = \left\{ \begin{matrix} 0 & N_t(n) = 0 \\ \left(1 - \frac{V_t}
{N_t(n)}\right)BB_{t - 1}^{(EVW)}\left(X^{(L)},n\right) + \frac{V_tX_t^{(L)}}{N_t(n)} & N_t(n) \neq 0 
\end{matrix}\right .}\)
Inputs

• Use Cumulative Volume: Determines whether Cumulative Volume or a Moving Volume of specified 
Length is used to compute the Number of Floating Shares.

• Input Data Close
• Input Data High
• Input Data Low
• Length

Spreadsheet

The spreadsheets below contains the formulas for this study in Spreadsheet format. Save these Spreadsheets to the 
Data Files Folder. 

Open them through File >> Open Spreadsheet. 

Moving_Average_-_Elastic_Volume_Weighted.461_UseCV_No.scss

Moving_Average_-_Elastic_Volume_Weighted.461_UseCV_Yes.scss
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Keltner Channel
This study calculates and displays the Keltner Channel, which consists of three bands calculated for the data 
specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let the Keltner Mov Avg Length, True Range Avg 
Length, Top Band Multiplier, Bottom Band Multiplier Inputs be denoted as \(n_K\), \(n_{ATR}\), \(v_T\), \
(v_B\), respectively. Then we denote the bands for the Keltner Channel at Index \(t\) for the given Inputs as \
(TB^{(K)}_t(X,n_K,n_{ATR},v_T)\) (Top Band) and \(BB^{(K)}_t(X,n_K,n_{ATR},v_B)\) (Bottom Band), and 
we compute them for \(t \geq \max\{n_K,n_{TR}\}\) in terms of a Simple Moving Average and an Average True 
Range as follows.

Top Band: \(TB^{(K)}_t(X,n_K,n_{ATR},v_T) = SMA_t(X,n_K) + v_T \cdot ATR_t(n_{ATR})\)

Bottom Band: \(BB^{(K)}_t(X,n_K,n_{ATR},v_B) = SMA_t(X,n_K) - v_B \cdot ATR_t(n_{ATR})\)

The band in the middle is the graph of \(SMA_t(X,n_K)\).

Note: Depending on the setting of the Input Keltner Mov Avg Type (Center Line), the Simple Moving Average 
in each of the above formulas could be replaced with an Exponential Moving Average, a Linear Regression 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros, or a Smoothed Moving Average.

Note: The ATR Mov Avg Type Input determines the Moving Average Type of the Average True Range.

Inputs

• Input Data
• Keltner Mov Avg Length
• True Range Avg Length
• Top Band Multiplier
• Bottom Band Multiplier
• Keltner Mov Avg Type (Center Line)
• ATR Mov Avg Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Keltner_Channel.45.scss 

*Last modified Monday, 26th September, 2022.
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Moving Average Envelope
The Moving Average Envelope study calculates and displays a Moving Average of Moving Average Length \
(n\) for the data specified by the Input Data Input.

The distance between the Moving Average and each of the Bands is either a specified Fixed Value \(FV\) or a 
specified Percentage \(P\) of the Moving Average, depending on the value of the Percentage or Fixed Value 
Input.

Let \(X\) be a random variable denoting the Input Data. We denote the value of the Top Band and Bottom Band at 
chart bar \(t\) for the given Inputs as \(TB^{(MAE)}_t(X,n)\) and \(BB^{(MAE)}_t(X,n)\), respectively. We 
calculate these values in terms of a Simple Moving Average as follows.

\(TB^{(MAE)}_t(X,n) =\left\{ \begin{matrix} SMA_t(X,n) + FV & Percentage \space or \space Fixed \space 
Value = Fixed \space Value \\ SMA_t(X,n)\cdot(1 + P) & Percentage \space or \space Fixed \space Value = 
Percentage \end{matrix}\right .\) 

\(BB^{(MAE)}_t(X,n) =\left\{ \begin{matrix} SMA_t(X,n) - FV & Percentage \space or \space Fixed \space 
Value = Fixed \space Value \\ SMA_t(X,n)\cdot(1 - P) & Percentage \space or \space Fixed \space Value = 
Percentage \end{matrix}\right .\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

Inputs

• Input Data
• Percentage or Fixed Value: Select either Percentage or Fixed Value. In the case of Percentage, set the 

percentage with the Percentage Input. In the case of Fixed Value, set the fixed value with the Fixed Value 
Input.

• Percentage
• Fixed Value: If Percentage or Fixed Value is set to Fixed Value, enter the fixed value with this Input to 

add and subtract this fixed value to/from the moving average.
• Moving Average Type
• Moving Average Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_Envelope.33.scss 

*Last modified Tuesday, 27th September, 2022.
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Standard Deviation Bands
This study calculates and displays Moving Averages and Standard Deviation Bands of the data specified by the 
Top Band Input Data and Bottom Band Input Data Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Top Band Input Data and Bottom Band 
Input Data, respectively, and let \(X^{(High)}_t\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). 
Let the Inputs Length and Multplication Factor be denoted as \(n\) and \(v\), respectively. Then we denote the 
Top Band and the Bottom Band at Index \(t\) for the given Inputs as \(TB^{(\sigma)}_t\left(X^{(High)},n,v\right)\) 
and \(BB^{(\sigma)}_t\left(X^{(Low)},n,v\right)\), respectively, and we compute them in terms of Simple Moving 
Averages and Standard Deviations for \(t \geq n - 1\) as follows.

\(TB^{(\sigma)}_t\left(X^{(High)},n,v\right) = SMA_t\left(X^{(High)},n\right) + 
v\cdot\sigma_t\left(X^{(High)},n\right)\) 

\(BB^{(\sigma)}_t\left(X^{(Low)},n,v\right) = SMA_t\left(X^{(Low)},n\right) - 
v\cdot\sigma_t\left(X^{(Low)},n\right)\)
The Simple Moving Averages \(SMA_t\left(X^{(High)},n\right)\) and \(SMA_t\left(X^{(Low)},n\right)\) are also 
computed and displayed for \(t \geq n - 1\).

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
calculations could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages. The types of all Moving Averages in the above calculations are determined by this one Input.

Inputs

• Top Band Input Data
• Bottom Band Input Data
• Length
• Multiplication Factor
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 
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Standard Error Bands
This study calculates and displays Standard Error bands for the data specified by the Input Data Input. This study 
is similar in appearance to Bollinger Bands, however they are calculated and interpreted differently. Where 
Bollinger Bands are plotted at a multiple of Standard Deviation levels above and below a Simple Moving Average, 
Standard Error Bands are plotted at a multiple of Standard Error levels above and below a Linear Regression 
Moving Average.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputes Length and Standard Deviations be denoted as \(n\) and \(v\), respectively. The Standard 
Error for the given Inputs at Index \(t\) is denoted as \(SE_t(X,n)\), and we calculate it for \(t \geq n - 1\) as follows.

\(\displaystyle{SE_t(X,n) = \sqrt{\frac{\sum_{k = 0}^{n - 1}\left(X_{k + t - n + 1} - SMA_t(X,n)\right)^2 - 
\left(\sum_{k = 0}^{n - 1}\left(k - \frac{n - 1}{2}\right)\left(X_{k + t - n + 1} - SMA_t(X,n)\right)\right)^2}{(n - 
2)\sum_{k = 0}^{n - 1}\left(k - \frac{n - 1}{2}\right)^2}}}\)
There are three Standard Error Bands. The middle band is just the Linear Regression Indicator \(LRMA_t(X,n)\). 
The Top and Bottom Bands for the given Inputs at Index \(t\) are denoted as \(TB^{(SE)}_t(X,n)\) and \
(BB^{(SE)}_t(X,n)\), respectively, and we compute them for \(t \geq n - 1\) as follows.

\(TB^{(SE)}_t(X,n) = LRMA_t(X,n) + v\cdot SE_t(X,n)\) 
\(BB^{(SE)}_t(X,n) = LRMA_t(X,n) - v\cdot SE_t(X,n)\)
Inputs

• Input Data
• Length
• Standard Deviations

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc4a5.html?page=doc/StudiesReference.php&ID=103
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc4a5.html?page=doc/StudiesReference.php&ID=103
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexb4be.html?page=doc/StudiesReference.php&ID=14&Name=Bollinger_Bands
https://www.sierrachart.com/index.php?page=doc/StudiesReference.php&ID=249&Name=Standard_Deviation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index1a8c.html?page=doc/StudiesReference.php&ID=2&Name=Moving_Average_-_Simple
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa3d0.html?page=doc/StudiesReference.php&ID=30&Name=Moving_Average_-_Linear_Regression
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa3d0.html?page=doc/StudiesReference.php&ID=30&Name=Moving_Average_-_Linear_Regression
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder


Open it through File >> Open Spreadsheet. 
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SuperTrend
This study calculates and displays the SuperTrend Indicator.

Let \(X\) and \(C\) be random variables denoting the Input Data and Close Price, respectively, and let \(X_t\) and \
(C_t\) be their values at Index \(t\). Let the Inputs ATR Period and ATR Multiplier be denoted as \(n\) and \(k\), 
respectively.

We begin by computing Top Band - Basic and Bottom Band - Basic, whose values at Index \(t\) are denoted as \
(TBB_t^{(ST)}(X,n,k)\) and \(BBB_t^{(ST)}(X,n,k)\), respectively. We compute them in terms of the Average 
True Range as follows.

\(TBB_t^{(ST)}(X,n,k) = X_t + k \cdot ATR(n)\) 
\(BBB_t^{(ST)}(X,n,k) = X_t - k \cdot ATR(n)\)
The moving average type is determined by the ATR Moving Average Type Input.

We then calculate the Top Band, \(TB_t^{(ST)}(X,n,k)\) and Bottom Band, \(BB_t^{(ST)}(X,n,k)\), as follows.

\(TB_t^{(ST)}(X,n,k) = \left\{ \begin{matrix} TBB_t^{(ST)}(X,n,k) & TBB_t^{(ST)}(X,n,k) < TB_{t - 1}
^{(ST)}(X,n,k) \space or \space C_{t - 1} > TB_{t - 1}^{(ST)}(X,n,k) \\ TB_{t - 1}^{(ST)}(X,n,k) & 
TBB_t^{(ST)}(X,n,k) \geq TB_{t - 1}^{(ST)}(X,n,k) \space or \space C_{t - 1} \leq TB_{t - 1}^{(ST)}(X,n,k) 
\end{matrix}\right .\)
Finally, we denote the SuperTrend at Index \(t\) as \(ST_t(X,n,k)\), and we compute it as follows.

For \(t = 0\), \(ST_0(X,n,k) = TB_0^{(ST)}(X,n,k)\). For \(t > 0\), we have the following. \(ST_t(X,n,k) = \left\
{ \begin{matrix} TB_t^{(ST)}(X,n,k) & (ST_{t - 1}(X,n,k) = TB_{t - 1}^{(ST)}(X,n,k) \space and \space C_t < 
TB_t^{(ST)}(X,n,k)) \space or \space (ST_{t - 1}(X,n,k) = BB_{t - 1}^{(ST)}(X,n,k) \space and \space C_t < 
BB_t^{(ST)}(X,n,k)) \\ BB_{t - 1}^{(ST)}(X,n,k) & (ST_{t - 1}(X,n,k) = TB_{t - 1}^{(ST)}(X,n,k) \space and 
\space C_t > TB_t^{(ST)}(X,n,k)) \space or \space (ST_{t - 1}(X,n,k) = BB_{t - 1}^{(ST)}(X,n,k) \space and 
\space C_t > BB_t^{(ST)}(X,n,k)) \\ ST_{t - 1}(X,n,k) & Otherwise \end{matrix}\right .\)
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• ATR Multiplier
• ATR Period
• ATR Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

SuperTrend.519.scss 

*Last modified Monday, 09th January, 2023.
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Starc Bands
This study calculates and displays Starc Bands for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let the Starc Mov Avg Length, True Range Avg 
Length, Top Band Multiplier, and Bottom Band Multiplier Inputs be denoted as \(n_S\), \(n_{TB}\), \(v_T\), 
and \(v_B\), respectively. Then we denote the Starc Bands at Index \(t\) for the given Inputs as \(TB^{(Starc)}
_t(X,n_S,n_{TR},v_T)\) (Top Band) and \(BB^{(Starc)}_t(X,n_S,n_{TR},v_B)\) (Bottom Band), and we compute 
them for \(t \geq \max\{n_S,n_{TR}\}\) in terms of a Simple Moving Average and an Average True Range as 
follows.

Top Band: \(TB^{(Starc)}_t(X,n_S,n_{TR},v_T) = SMA_t(X,n_S) + v_T \cdot ATR_t(n_{TR})\)

Bottom Band: \(BB^{(Starc)}_t(X,n_S,n_{TR},v_B) = SMA_t(X,n_S) - v_B \cdot ATR_t(n_{TR})\)

The band in the middle is the graph of \(SMA_t(X,n_S)\).

Note: Depending on the setting of the Input Starc Mov Avg Type (Center Line), the Simple Moving Average in 
each of the above formulas could be replaced with an Exponential Moving Average, a Linear Regression Moving 
Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a 
Smoothed Moving Average.

Note: The ATR Mov Avg Type Input determines the Moving Average Type of the Average True Range.
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Inputs

• Input Data
• Starc Mov Avg Length
• True Range Avg Length
• Top Band Multiplier
• Bottom Band Multiplier
• Starc Mov Avg Type (Center Line)
• ATR Mov Avg Type

*Last modified Monday, 03rd October, 2022.
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Moving Average - Variable Index Dynamic
This study calculates and displays a Variable Index Dynamic Moving Average of the data specified by the Input 
Data Input. This study was developed by Tushar S. Chande, Ph.D., in his article Adapting Moving Averages to 
Market Volatility, which was published in Stocks & Commodities V. 10:3 (pp 108-114). The closely related studies 
Rapid Adaptive Variance Indicator and Turbo MACD were presented in the same article.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs VIDYA Length, Std Dev Length, Reference Standard Deviation, and Percentage Offset be 
denoted as \(n_V\), \(n_{\sigma}\), \(\sigma_{ref}\), and \(k\), respectively. Then we denote the Moving Average 
- Variable Index Dynamic at Index \(t\) for the given Inputs as \(VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref})\), 
and we compute it in terms of the Standard Deviation as follows.

For \(0 \leq t < n_{\sigma} - 2\):

\(\displaystyle{VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref}) = 0}\)
For \(t \geq n_{\sigma} - 2\):

\(\displaystyle{VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref}) = \frac{2}{n_V + 1} \cdot 
\frac{\sigma_t(X,n_{\sigma})}{\sigma_{ref}} \cdot X_t + \left(1 - \frac{2}{n_V + 1}\right) \cdot VIDYA_{t - 1}
(X,n_V, n_{\sigma}, \sigma_{ref}, k)}\)
This study displays two other Subgraphs, namely the Top VIDYA Band and Bottom VIDYA Band, denoted 
respectively as \(TB_t^{(VIDYA)}(X,n_V, n_{\sigma}, \sigma_{ref}, k)\) and \(BB_t^{(VIDYA)}(X,n_V, 
n_{\sigma}, \sigma_{ref}, k)\). We compute them as follows.

\(\displaystyle{TB_t^{(VIDYA)}(X,n_V, n_{\sigma}, \sigma_{ref}, k) = VIDYA_t(X,n_V, n_{\sigma}, 
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\sigma_{ref}) + \frac{k}{100} \cdot VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref})}\) 
\(\displaystyle{BB_t^{(VIDYA)}(X,n_V, n_{\sigma}, \sigma_{ref}, k) = VIDYA_t(X,n_V, n_{\sigma}, 
\sigma_{ref}) - \frac{k}{100} \cdot VIDYA_t(X,n_V, n_{\sigma}, \sigma_{ref})}\)
Inputs

• Input Data
• VIDYA Length
• Std Dev Length
• Reference Standard Deviation: A scaling divisor. The volatility of the Input Data is measured as a 

number of Reference Standard Deviations.
• Percentage Offset

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Variable_Index_Dynamic.479.scss 

*Last modified Tuesday, 27th September, 2022.
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Traders Dynamic Index
This study calculates and displays a Traders Dynamic Index (TDI) of the data specified by the RSI Price Input. 
The TDI consists of five Subgraphs. This study relies on the studies RSI and Bollinger Bands. See the 
documentation of those studies for an explanation of the notation used here.

Let the RSI Price at Index \(t\) be given by \(X_t\). Let the RSI Length, Volatility Band Length, RSI Price 
Line, and RSI Trade Signal Line Inputs be denoted as \(n_{RSI}\), \(n_{Vol}\), \(n_{PL}\), and \(n_{TSL}\), 
respectively.

The five Subgraphs of the TDI are computed for \(t \geq 0\). The first two of them are moving averages of the RSI.

\(\displaystyle{\overline{RSI}_t\left(X,n_{RSI},n_{PL}\right) = SMA_t\left(RSI\left(X,n_{RSI}\right),n_{PL}
\right)}\)
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Note: The Moving Average Type in the above formula is determined by the RSI Price Type Input.

\(\displaystyle{\overline{RSI}_t\left(X,n_{RSI},n_{TSL}\right) = SMA_t\left(RSI\left(X,n_{RSI}
\right),n_{TSL}\right)}\)
Note: The Moving Average Type in the above formula is determined by the Trade Signal Type Input.

The remaining three Subgraphs are the Top, Middle, and Bottom Volatility Bands. The values of these Subgraphs 
at Index \(t\) are denoted as \(TB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right)\), and \(BB^{(Vol)}_t\left(X, 
n_{RSI}, n_{Vol}\right)\), \(TB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right)\), respectively. These Bollinger Bands 
of the RSI, as we indicate below.

\(TB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right) = TB^{(BB)}_t\left(RSI\left(X,n_{RSI}\right), n_{Vol}, 
1.6185\right)\) 
\(MB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right) = MB^{(BB)}_t\left(RSI\left(X,n_{RSI}\right), n_{Vol}, 
1.6185\right)\) 
\(BB^{(Vol)}_t\left(X, n_{RSI}, n_{Vol}\right) = BB^{(BB)}_t\left(RSI\left(X,n_{RSI}\right), n_{Vol}, 
1.6185\right)\)
Inputs

• RSI Length
• RSI Price
• Volatility Band Length
• RSI Price Line
• RSI Price Type
• RSI Trade Signal Line
• Trade Signal Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Traders_Dynamic_Index.394.scss

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Traders_Dynamic_Index.394.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index.html


◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Elder Ray

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexb10f.html?page=doc/StudiesReference.php&ID=80
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/13/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


Elder Ray
The Elder Ray study calculates and displays the Bull Power and the Bear Power for the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Closing Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Input Moving Average Length be 
denoted as \(n\). Then we denote the Bull Power and Bear Power for the given Input at Index \(t\) as \
(BullPow_t(n)\) and \(BearPow_t(n)\), respectively, and we compute them in terms of an Exponential Moving 
Average for \(t \geq n - 1\) as follows.

\(BullPow_t(n) = H_t - EMA_t(C,n)\) 

\(BearPow_t(n) = L_t - EMA_t(C,n)\)
Inputs

• Moving Average Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Elder_Ray.80.scss 

*Last modified Monday, 26th September, 2022.
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Hurst Bands
This study calculates and displays Hurst Bands for the data specified by the Input Data Input. This indicator was 
developed by Jim Hurst.

Let \(X\) be a random variable denoting the Input Data, and let the Inputs Moving Average Length, Inner Band 
Multiplier, Outer Band Multiplier, and Extreme Band Multiplier be denoted as \(n\), \(v_I\), \(v_O\), and \
(v_E\), respectively. We denote the Displaced Price at Index \(t\) as \(X^{(D)}_t(X,n)\), and we compute it as 
follows.
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\(\displaystyle{X^{(D)}_t(X,n) = X_{t - \left\lfloor\frac{n}{2}\right\rfloor - 1}}\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

There are six Hurst Bands: two Inner Bands, two Outer Bands, and two Extreme Bands. These are computed in 
terms of a Simple Moving Average of the Displaced Price for \(t \geq n + \left\lfloor\frac{n}{2}\right\rfloor\) as 
follows.

Top and Bottom Inner Hurst Bands:

\(\displaystyle{TIB^{(H)}(X,n,v_I) = SMA_t\left(X^{(D)}(X,n),n\right) + \frac{v_I}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\) 
\(\displaystyle{BIB^{(H)}(X,n,v_I) = SMA_t\left(X^{(D)}(X,n),n\right) - \frac{v_I}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\)
Top and Bottom Outer Hurst Bands:

\(\displaystyle{TOB^{(H)}(X,n,v_O) = SMA_t\left(X^{(D)}(X,n),n\right) + \frac{v_O}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\) 
\(\displaystyle{BOB^{(H)}(X,n,v_O) = SMA_t\left(X^{(D)}(X,n),n\right) - \frac{v_O}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\)
Top and Bottom Extreme Hurst Bands:

\(\displaystyle{TEB^{(H)}(X,n,v_E) = SMA_t\left(X^{(D)}(X,n),n\right) + \frac{v_E}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\) 
\(\displaystyle{BEB^{(H)}(X,n,v_E) = SMA_t\left(X^{(D)}(X,n),n\right) - \frac{v_E}{100} \cdot 
SMA_t\left(X^{(D)}(X,n),n\right)}\)
In addition to these six bands, the moving average \(SMA_t\left(X^{(D)}(X,n),n\right)\) is also displayed.

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

Note: The default settings for the Band Multipliers are \(v_E = 0.05\), \(v_O = 0.025\), and \(v_I = 0.0125\), which 
are ideal for Intraday charts with time scales up to about 10 minutes. As the time scale increases, the values of 
these multipliers must be manually increased for best results. For Daily charts, the recommended settings are \(v_E 
= 4.2\), \(v_O = 2.6\), and \(v_E = 1.6\). The spreadsheet test for this study was done on a Daily chart with these 
settings.

Inputs

• Input Data
• Moving Average Length
• Moving Average Type
• Inner Band Multiplier
• Outer Band Multiplier
• Extreme Band Multiplier

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Hurst_Bands.446.scss 
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Description

[Link] - [Top]
This study calculates and displays the Balance of Power of the Price data, as well as a Moving Average of the 
Balance of Power.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Open, High, Low, and Close Prices, respectively, 
and let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Input Moving Average 
Length be denoted as \(n\). Then we denote the Balance of Power at Index \(t\) as \(BOP_t\), and we calculate it 
for \(t \geq 0\) as follows.

\(\displaystyle{BOP_t = \frac{C_t - O_t}{H_t - L_t}}\)
We denote the Average Balance of Power at Index \(t\) as \(\overline{BOP}_t(n)\), and we compute it in terms of a 
Simple Moving Average for \(t \geq n - 1\) as follows.

\(\overline{BOP}_t(n) = SMA_t(BOP,n)\)
The Subgraphs of both \(BOP_t\) and \(\overline{BOP}_t(n)\) are displayed for \(t \geq n - 1\) 

Inputs

[Link] - [Top]
• Moving Average Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Moving Average - Block
This study calculates and displays a block moving average for the Price Data.

Let \(H\) and \(L\) be random variables denoting the High and Low Prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Let the Average True Range Length, Box Multiplier 1, and Box 
Multiplier 2 Inputs be denoted as \(n\), \(v_1\), and \(v_2\), respectively. We introduce two functions Work Box 
Half 1 and Work Box Half 2, denoted as \(WBH_t^{(1)}(n)\) and \(WBH_t^{(2)}(n)\), and we compute them in 
terms of the Average True Range as follows.

\(WBH_t^{(1)}(n) = \frac{1}{2}v_1\overline{TR}_t(n)\) 

\(WBH_t^{(2)}(n) = \frac{1}{2}v_2\overline{TR}_t(n)\)
Next we introduce eight other functions which are calculated in terms of \(WBH_t^{(1)}(n)\) and \(WBH_t^{(2)}
(n)\). They are Direction 1, Direction 2, Top 1, Top 2, Middle 1, Middle 2, Bottom 1, and Bottom 2, which we 
denote respectively as \(Dir^{(1)}_t(n,v_1)\), \(Dir^{(2)}_t(n,v_2)\), \(Top^{(1)}_t(n,v_1)\), \(Top^{(2)}
_t(n,v_2)\), \(Mid^{(1)}_t(n,v_1)\), \(Mid^{(2)}_t(n,v_2)\), \(Bot^{(1)}_t(n,v_1)\), and \(Bot^{(2)}_t(n,v_2)\). 
These functions are all equal to zero for \(t < n - 1\), and they are computed for \(t \geq n - 1\) as follows \((i = 
1,2)\)

\(Dir^{(i)}_t(n,v_i) =\left\{ \begin{matrix} 1 & H_t > Top_{t - 1}^{(i)}(n,v_i) \\ -1 & L_t < Bot_{t - 1}^{(i)}
(n,v_i) \space and \space H_t \leq Top_{t - 1}^{(i)}(n,v_i) \\ Dir^{(i)}_{n - 1}(n,v_i) & otherwise \end{matrix}
\right .\) 

\(Top^{(i)}_t(n,v_i) =\left\{ \begin{matrix} H_t & H_t > Top_{t - 1}^{(i)}(n,v_i) \\ Bot_t^{(i)}(n,v_i) + 
2WBH_t^{(i)}(n) & L_t < Bot_{t - 1}^{(i)}(n,v_i) \space and \space H_t \leq Top_{t - 1}^{(i)}(n,v_i) \\ Top^{(i)}
_{n - 1}(n,v_i) & otherwise \end{matrix}\right .\) 

\(Mid^{(i)}_t(n,v_i) =\left\{ \begin{matrix} Top_t^{(i)}(n,v_i) - WBH_t^{(i)}(n) & H_t > Top_{t - 1}^{(i)}
(n,v_i) \\ Bot_t^{(i)}(n,v_i) + WBH_t^{(i)}(n) & L_t < Bot_{t - 1}^{(i)}(n,v_i) \space and \space H_t \leq Top_{t 
- 1}^{(i)}(n,v_i) \\ Mid^{(i)}_{n - 1}(n,v_i) & otherwise \end{matrix}\right .\) 
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\(Bot^{(i)}_t(n,v_i) =\left\{ \begin{matrix} Top_t^{(i)}(n,v_i) - 2WBH_t^{(i)}(n) & H_t > Top_{t - 1}^{(i)}
(n,v_i) \\ L_t & L_t < Bot_{t - 1}^{(i)}(n,v_i) \space and \space H_t \leq Top_{t - 1}^{(i)}(n,v_i) \\ Bot^{(i)}_{n - 
1}(n,v_i) & otherwise \end{matrix}\right .\)
The Subgraphs that are displayed by Sierra Chart are the two Middle functions, \(Mid^{(i)}_t(n,v_i)\) \((i = 1,2)\), 
and they are colored as follows.

• \(Dir^{(i)}_t(n,v_i) = 1 \Rightarrow\) Cyan
• \(Dir^{(i)}_t(n,v_i) = -1 \Rightarrow\) Magenta

Inputs

• Average True Range Length
• ATR Moving Average Type
• Box Multiplier 1
• Box Multiplier 1

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Block.433.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Multiplier
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Moving_Average_-_Block.433.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/18/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/37/indexef11.html?page=doc/help.php


◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Demand Index

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Demand Index
This study calculates and displays James Sibbet's Demand Index and its Simple Moving Average.

Let \(H\), \(L\), \(C\), and \(V\) be random variables denoting the High Price, Low Price, Closing Price, and 
Volume, respectively, and let \(H_t\), \(L_t\), \(C_t\), and \(V_t\) be their respective values at Index \(t\). We define 
the functions \(P^{(HL2C)}_t\) and \(\textrm{Range}_t(H,L,2)\) as follows.

\(P^{(HL2C)}_t = H_t + L_t + 2C_t\) 

\(\textrm{Range}_t(H,L,2) = \max_t(H,2) - \min_t(L,2)\)
The second function above is the Moving Range with \(X^{(1)} = H\), \(X^{(2)} = L\), and \(n = 2\). It is 
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expressed in terms of a Moving Maximum and a Moving Minimum.

Let the Buy/Sell Power Length Input be denoted as \(n_{BS}\). Then we denote the Exponential Moving Average 
of \(\textrm{Range}_t(H,L,2)\) and \(V_t\) at Index \(t\) as \(\overline{\textrm{Range}}_t(H,L,2,n_{BS})\) and \
(\overline{V}_t(n_{BS})\), respectively, and we compute them for \(t \geq 0\) as follows.

\(\overline{\textrm{Range}}_t(H,L,2,n_{BS}) = EMA_t(\textrm{Range}(H,L,2), n_{BS})\) 
\(\overline{V}_t(n_{BS}) = EMA_t(V, n_{BS})\)
We denote the Buy Power and Sell Power at Index \(t\) as \(BP_t(n_{BS})\) and \(SP_t(n_{BS})\), respectively, 
and we compute them for \(t \geq 1\) as follows.

\(\displaystyle{BP_t(n_{BS}) = \left\{ \begin{matrix} \left. \left(\frac{V_t}{\overline{V}_t(n_{BS})} \right) 
\middle/ \exp\left(0.375\cdot\frac{P^{(HL2C)}_t + P^{(HL2C)}_{t - 1}}{H_0 - L_0}\cdot\frac{P^{(HL2C)}_{t - 
1} - P^{(HL2C)}_t}{P^{(HL2C)}_t}\right)\right. & P^{(HL2C)}_t < P^{(HL2C)}_{t - 1} \\ \frac{V_t}
{\overline{V}_t(n_{BS})} & P^{(HL2C)}_t \geq P^{(HL2C)}_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{SP_t(n_{BS}) = \left\{ \begin{matrix} \frac{V_t}{\overline{V}_t(n_{BS})} & P^{(HL2C)}_t \leq 
P^{(HL2C)}_{t - 1} \\ \left. \left(\frac{V_t}{\overline{V}_t(n_{BS})} \right) \middle/ 
\exp\left(0.375\cdot\frac{P^{(HL2C)}_t + P^{(HL2C)}_{t - 1}}{H_0 - L_0}\cdot\frac{P^{(HL2C)}_t - 
P^{(HL2C)}_{t - 1}}{P^{(HL2C)}_{t - 1}}\right)\right. & P^{(HL2C)}_t > P^{(HL2C)}_{t - 1} \end{matrix}
\right .}\)
Let the Buy/Sell Power Moving Average Length Input be denoted as \(n_{\overline{BS}}\). Then we denote the 
Exponential Moving Averages of the Buy and Sell Power as \(\overline{BP}_t\left(n_{BS}, n_{\overline{BS}}
\right)\) and \(\overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right)\), respectively, and we compute them for \(t 
\geq 0\) as follows.

\(\overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) = EMA_t\left(BP\left(n_{BS}\right), n_{\overline{BS}}
\right)\) 
\(\overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) = EMA_t\left(SP\left(n_{BS}\right), n_{\overline{BS}}
\right)\)
Note: Depending on the setting of the Input Demand Index Moving Average Type, the Exponential Moving 
Averages in the above formulas could be replaced with Linear Regression Moving Averages, Simple Moving 
Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or 
Smoothed Moving Averages.

Next we define a Quotient function \(Q_t\left(n_{BS}, n_{\overline{BS}}\right)\) as follows.

\(\displaystyle{Q_t\left(n_{BS}, n_{\overline{BS}}\right) = \left\{ \begin{matrix} \overline{SP}_t\left(n_{BS}, 
n_{\overline{BS}}\right) / \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) & \overline{BP}
_t\left(n_{BS}, n_{\overline{BS}}\right) > \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) \\ 1 & 
\overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) = \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) \
\ \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) / \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) 
& \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) < \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}
\right) \end{matrix}\right .}\)
Let the Demand Index Moving Average Length Input be denoted as \(n_{\overline{DI}}\). Then we denote the 
Demand Index and the Simple Moving Average of the Demand Index as \(DI_t\left(n_{BS}, n_{\overline{BS}}
\right)\) and \(\overline{DI}_t\left(n_{BS}, n_{\overline{BS}}, n_{\overline{DI}}\right)\), respectively, and we 
compute them for \(t \geq n_{\overline{DI}}\) as follows.

\(\displaystyle{DI_t\left(n_{BS}, n_{\overline{BS}}\right) = \left\{\begin{matrix} 100\left(1 - Q_t\left(n_{BS}, 
n_{\overline{BS}}\right)\right) & \overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) \leq \overline{BP}
_t\left(n_{BS}, n_{\overline{BS}}\right) \\ 100\left(Q_t\left(n_{BS}, n_{\overline{BS}}\right) - 1\right) & 
\overline{SP}_t\left(n_{BS}, n_{\overline{BS}}\right) > \overline{BP}_t\left(n_{BS}, n_{\overline{BS}}\right) 
\end{matrix}\right .}\) 

\(\overline{DI}_t\left(n_{BS}, n_{\overline{BS}}, n_{\overline{DI}}\right) = SMA_t\left(DI\left(n_{BS}, 
n_{\overline{BS}}\right), n_{\overline{DI}}\right)\)
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Note: The Simple Moving Average in the above formula is not affected by the setting of the Demand Index 
Moving Average Type Input.

Inputs

• Buy/Sell Power Length
• Buy/Sell Power Moving Average Length
• Demand Index Moving Average Length
• Demand Index Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Demand_Index.139.scss 

*Last modified Monday, 26th September, 2022.
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Description
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This study calculates and displays a Bollinger Squeeze of the First Type for the data specified by the Input Data 
Input. The calculations of this study include calculations of Bollinger Bands and Keltner Bands. See those studies 
for an explanation of the notation used here.

The Inputs are denoted as follows. \(X\) is the Input Data, \(n_B\) is the Bollinger Bands Length, \(v_B\) is the 
Bollinger Bands Multiplier, \(n_K\) is the Keltner Bands Length, \(n_{ATR}\) is the Keltner True Range 
MovAvg Length, and \(v_K\) is the Keltner Bands Multiplier. Note that both the Top and Bottom Keltner Bands 
have the same Multiplier Input, unlike in the Keltner Channel study. The moving average types for the Bollinger 
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Bands, the Average True Range, and the Keltner Bands are all controlled via the Moving Average Type for 
Internal Calculation Input.

This study displays two Subgraphs for \(t \geq \max\{n_B,n_K,n_{ATR}\} - 1\): The Bands Ratio and the Squeeze 
Indicator.

The Bands Ratio at Index \(t\) is denoted as \(BR_t(X,n_B,v_B,n_K,n_{ATR},v_K)\), and it is computed as 
follows.

\(\displaystyle{BR_t(X,n_B,v_B,n_K,n_{ATR},v_K) = \frac{TB_t^{(K)}(X,n_K,n_{ATR},v_K) - BB_t^{(K)}
(X,n_K,n_{ATR},v_K)}{TB_t^{(B)}(X,n_B,v_B) - BB_t^{(B)}(X,n_B,v_B)} - 1}\)
The Bands Ratio Subgraph is displayed as a bar graph that is colored as follows.

• \(BR_t(X,n_B,v_B,n_K,n_{ATR},v_K) \geq 0 \Rightarrow\) Green
• \(BR_t(X,n_B,v_B,n_K,n_{ATR},v_K) < 0 \Rightarrow\) Red

The Squeeze Indicator is plotted at the zero line. By default, this Subgraph is displayed as a sequence of points that 
are colored as follows. 

• \(TB_t^{(B)}(X,n_B,v_B) > TB_t^{(K)}(X,n_K,n_{ATR},v_K)\) and \(BB_t^{(B)}(X,n_B,v_B) < 
BB_t^{(K)}(X,n_K,n_{ATR},v_K) \Rightarrow\) Green

• \(TB_t^{(B)}(X,n_B,v_B) \leq TB_t^{(K)}(X,n_K,n_{ATR},v_K)\) or \(BB_t^{(B)}(X,n_B,v_B) \geq 
BB_t^{(K)}(X,n_K,n_{ATR},v_K) \Rightarrow\) Red

Inputs

[Link] - [Top]
• Input Data
• Moving Average Type for Internal Calculation
• Keltner Bands Length
• Keltner True Range MovAvg Length
• Keltner Bands Multiplier
• Bollinger Bands Length
• Bollinger Bands Multiplier

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Squeeze.221.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Bandwidth of a pair of Bollinger Bands for the data specified by the Input 
Data Input. The Bandwidth is expressed relative to a Simple Moving Average of the Input Data. Refer to the 
documentation of those studies for an explanation of the notation used here. We denote the Bollinger Bands: 
Bandwidth at Index \(t\) as \(BW_t(X,n,v)\), and we compute it for \(t \geq n - 1\) as follows.

\(BW_t(X,n,v) = \displaystyle{\frac{TB^{(B)}_t(X,n,v) - BB^{(B)}_t(X,n,v)}{SMA_t(X,n)}}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Inputs

[Link] - [Top]
• Input Data
• Moving Average Type
• Length
• Standard Deviations

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Bands_-_Bandwidth.135.scss 

*Last modified Tuesday, 31st January, 2023.
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Connie Brown Composite Index
This study calculates and displays the three indices that comprise Connie Brown's Composite Index.

Let \(X\) be a random variable denoting the Input Data Input, and let \(n_{RSI}^{(1)}\), \(n_{RSI}^{(2)}\), \
(n_M\), \(n_{MA}^{(1)}\), \(n_{MA}^{(2)}\), and \(n_{MA}^{(3)}\) denote, respectively, the RSI Length 1, 
RSI Length 2, Momentum Length, Moving Average Length 1, Moving Average Length 2, and Moving 
Average Length 3 Inputs.

We denote the three indices of the Connie Brown Composite Index for the given Inputs at Index \(t\) as \
(CBI^{(1)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right)\), \(CBI^{(2)}_t\left(X,n_{RSI}
^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(2)}\right)\), and \(CBI^{(3)}_t\left(X,n_{RSI}^{(1)}, 
n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(3)}\right)\). These indices are all calculated for \(t \geq 
\max\left\{n_{RSI}^{(1)} + n_M, n_{RSI}^{(2)} + n_{MA}^{(1)} - 1\right\} + \max\left\{n_{MA}^{(2)} + 
n_{MA}^{(3)}\right\} - 1\).

The first index is calculated in terms of the RSI, Momentum, and Simple Moving Average indicators as follows.

\(CBI^{(1)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right) = M_t\left(RSI\left(X,n_{RSI}
^{(1)}\right), n_M\right) + SMA_t\left(RSI\left(X,n_{RSI}^{(2)}\right), n_{MA}^{(1)}\right)\)
Note: Depending on the setting of the Input Moving Average Type 1, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Note: The Momentum calculation computed as type Difference, and not as type Quotient. That is, \
(M_t\left(RSI\left(X,n_{RSI}^{(1)}\right), n_M\right) = RSI_t\left(X,n_{RSI}^{(1)}\right) - RSI_{t - n_M}
\left(X,n_{RSI}^{(1)}\right)\).

The second and third indices are Simple Moving Averages of the first one. They are calculated as follows.

\(CBI^{(2)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(2)}\right) = 
SMA_t\left(CBI^{(1)}\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right), n_{MA}^{(2)}\right)\) 
\(CBI^{(3)}_t\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}, n_{MA}^{(3)}\right) = 
SMA_t\left(CBI^{(1)}\left(X,n_{RSI}^{(1)}, n_M, n_{RSI}^{(2)}, n_{MA}^{(1)}\right), n_{MA}^{(3)}\right)\)
Note: Depending on the setting of the Inputs Moving Average Types 2 and 3, the Simple Moving Averages in the 
above formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.
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• RSI Length 1
• RSI Length 2
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• Momentum Length
• Moving Average Length 1
• Moving Average Length 2
• Moving Average Length 3
• Moving Average Type 1
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Connie_Brown_Composite_Index.432.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays a Coppock Curve for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). Let \(n\) be the 
Moving Average Length Input. We introduce two Rate of Change Oscillators, denoted as \(ROC_t(X,14,100)\) 
and \(ROC_t(X,11,100)\). The notation is taken from the Rate of Change - Percentage study. We compute these 
oscillators for \(t \geq 0\) as follows.

\(\displaystyle{ROC_t(X,14,100) =\left\{ \begin{matrix} 100\cdot\frac{X_t - X_0}{X_0} & t \leq 14 \\ 
100\cdot\frac{X_t - X_{14}}{X_{14}} & t > 14 \end{matrix}\right .}\) 
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\(\displaystyle{ROC_t(X,11,100) =\left\{ \begin{matrix} 100\cdot\frac{X_t - X_0}{X_0} & t \leq 11 \\ 
100\cdot\frac{X_t - X_{11}}{X_{11}} & t > 11 \end{matrix}\right .}\)
We denote the value of the Coppock Curve at Index \(t\) as \(CC_t(X,n)\), and we compute it for \(t \geq 0\) in 
terms of a Weighted Moving Average as follows.

\(CC_t(X,n) = WMA_t\left(ROC(X,14,100) + ROC(X,11,100), n\right)\)
Inputs

[Link] - [Top]
• Input Data
• Moving Average Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Coppock_Curve.378.scss 

*Last modified Wednesday, 05th July, 2023.
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Stochastic Cyber Cycle
This study calculates and displays a Stochastic Cyber Cycle and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 8.4 and 8.5 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Ratio of the Cyber Cycle, \(StochRat_t(CC(X,n),n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(CC(X,n),n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(CC(X,n),n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}
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(CC(X,n),n)}\)
We then compute the Stochastic Cyber Cycle, denoted as \(CC^{(Stoch)}_t(X,n)\), as follows.

\(CC^{(Stoch)}_t(X,n) = 2\left(StochRat_t^{(S)}(CC(X,n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SCC)}_t(X,n) = 0.96\left(CC^{(Stoch)}_{t - 1}(X,n) + 0.02\right)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Stochastic_Cyber_Cycle.488.scss 

*Last modified Monday, 03rd October, 2022.
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Fisher Cyber Cycle
This study calculates and displays a Fisher Cyber Cycle and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 8.11 and 8.12 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Cyber Cycle, \(CC^{(Stoch)}_t(X,n)\).

Next we denote the Fisher Cyber Cycle at Index \(t\) as \(CC^{(Fish)}_t(X,n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(CC^{(Fish)}
_t(X,n)\) as follows.

\(\displaystyle{CC^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 
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1.98(CC^{(Stoch)}_t(X,n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CC^{(Stoch)}
_t(X,n) - 0.5)} \neq 0\) and \(1 - 1.98(CC^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CC^{(Fish)}_t(X,n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(CC^{(Fish)}
_t(X,n)\) as follows.

\(\displaystyle{CC^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 
1.98(CC^{(Stoch)}_t(X,n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(CC^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CC^{(Stoch)}
_t(X,n) - 0.5)} > 0\) and \(1 - 1.98(CC^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CC^{(Fish)}_t(X,n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FCC)}(X,n)\), and is computed as follows.

\(Trig_t^{(FCC)}(X,n) = CC^{(Fish)}_{t - 1}(X,n)\)
Inputs

• Input Data
• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Cyber_Cycle.489.scss 

*Last modified Monday, 26th September, 2022.
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Commodity Channel Index
The Commodity Channel Index (CCI) measures the variation of a symbols price from its statistical mean. High 
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values show that prices are unusually high compared to average prices, whereas low values indicate that prices are 
unusually low. It can be used with any type of symbol, not just commodities.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Inputs Length and Multiplier be denoted as \(n\) and \(v\), respectively. Then we denote the 
Commodity Channel Index at Index \(t\) for the given Inputs as \(CCI_t(X,n,v)\), and we compute it for \(t \geq 
n\) in terms of Simple Moving Averages as follows.

\(\displaystyle{CCI_t(X,n,v) = \frac{X_t - MA_t(X,n)}{\frac{v}{n}\sum_{i = t - n + 1}^t|MA_t(X,n) - X_i|}}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages. The types of all three Moving Averages in the calculation are determined by this one Input.

This study also displays horizontal lines whose levels are determined by the Line2 Value and Line3 Value Inputs.

Inputs

• Input Data
• Length
• Multiplier
• Line2 Value
• Line3 Value
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Commodity_Channel_Index.20.scss 

*Last modified Monday, 26th September, 2022.
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This study calculates and displays a Chande Forecast Oscillator of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Chande Forecast Oscillator at Index \(t\) for 
the given Inputs as \(CFO_t(X,n)\), and we compute it in terms of a Linear Regression Moving Average for \(t \geq 
n - 1\) as follows.

\(CFO_t(X,n) = \displaystyle{100\cdot\frac{X_t - LRMA_t(X,n)}{X_t} \space (X_t \neq 0)}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chande_Forecast_Oscillator.357.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays a Center of Gravity Oscillator and Trigger Line for the data given by the Input 
Data Input. This study is an ACSIL implementation of the Indicator given in Figures 5.1 and 5.2 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.
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Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t)\. Let the 
Length Input be denoted as \(n\).

We denote the values of the Center of Gravity Oscillator and the Trigger Line for the given Inputs at Index \(t\) 
as \(CG_t(X,n)\) and \(Trig^{(CG)}_t(X,n)\), respectively, and we compute them as follows.

\(\displaystyle{CG_t(X,n) = \left\{ \begin{matrix} -\frac{\sum_{j = 0}^{n - 1} (1 + j)X_{t - j}}{\sum_{j = 0}^{n - 
1} X_{t - j}} + \frac{1}{2}(n_{CC} + 1) & \sum_{j = 0}^{n - 1} X_{t - j} \neq 0 \\ 0 & \sum_{j = 0}^{n - 1} 
X_{t - j} = 0 \end{matrix}\right .}\) 

\(Trig^{(CG)}_t(X,n) = CG_{t - 1}(X,n)\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

[Link] - [Top]
• Input Data
• Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Center_Of_Gravity_Oscillator.490.scss 

*Last modified Wednesday, 01st February, 2023.
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We begin by computing the Stochastic Ratio of the Center of Gravity Oscillator, \(StochRat_t(CG(X,n),n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(CG(X,n),n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(CG(X,n),n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}
(CG(X,n),n)}\)
We then compute the Stochastic Center of Gravity Oscillator, denoted as \(CG^{(Stoch)}_t(X,n)\), as follows.

\(CG^{(Stoch)}_t(X,n) = 2\left(StochRat_t^{(S)}(CG(X,n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SCG)}_t(X,n) = 0.96\left(CG^{(Stoch)}_{t - 1}(X,n) + 0.02\right)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Stochastic_Center_Of_Gravity_Oscillator.491.scss 

*Last modified Monday, 03rd October, 2022.
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Fisher Center of Gravity Oscillator
This study calculates and displays a Fisher Center of Gravity Oscillator and Trigger Line for the data given by the 
Input Data Input. This study is an ACSIL implementation of the Indicator given in Figures 8.13 and 8.14 of the 
book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Center of Gravity Oscillator, \(CG^{(Stoch)}_t(X,n)\).
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Next we denote the Fisher Center of Gravity Oscillator at Index \(t\) as \(CG^{(Fish)}_t(X,n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(CG^{(Fish)}
_t(X,n)\) as follows.

\(\displaystyle{CG^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 
1.98(CG^{(Stoch)}_t(X,n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CG^{(Stoch)}
_t(X,n) - 0.5)} \neq 0\) and \(1 - 1.98(CG^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CG^{(Fish)}_t(X,n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(CG^{(Fish)}
_t(X,n)\) as follows.

\(\displaystyle{CG^{(Fish)}_t(X,n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 
1.98(CG^{(Stoch)}_t(X,n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(CG^{(Stoch)}_t(X,n) - 0.5)}{1 - 1.98(CG^{(Stoch)}
_t(X,n) - 0.5)} > 0\) and \(1 - 1.98(CG^{(Stoch)}_t(X,n) - 0.5) \neq 0\). Otherwise, \(CG^{(Fish)}_t(X,n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FCG)}(X,n)\), and is computed as follows.

\(Trig_t^{(FCG)}(X,n) = CG^{(Fish)}_{t - 1}(X,n)\)
Inputs

• Input Data
• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Center_Of_Gravity_Oscillator.492.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays an Adaptive Center of Gravity Oscillator and Trigger Line for the data given by 
the Input Data Input. This study is an ACSIL implementation of the Indicator given in Figures 10.3 and 10.4 of 
the book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CG}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{Med})\). This is where the adaptive nature of the study comes from. The period is not static, 
but rather it changes with changing market conditions.

Finally, we denote the Adaptive Center of Gravity Oscillator as \(CG^{(A)}_t(X,n_{CG},n_{Med})\), and we 
compute it as follows.

Define the Integer Period as \(T^{(Int)}_t(X,n_{CC},n_{Med}) = \left\lfloor{\frac{T^{(DC)}
_t(CC(X,n_{CC}),n_{Med})}{2}}\right\rfloor\). We will suppress the parameters of \(T^{(Int)}\) in the following 
formula.

For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

\(\displaystyle{CG^{(A)}_t(X,n_{CC},n_{Med}) = \left\{ \begin{matrix} -\frac{\sum_{j = 0}^{T^{(Int)}_t - 1} 
(1 + j)X_{t - j}}{\sum_{j = 0}^{T^{(Int)}_t - 1} X_{t - j}} + \frac{1}{2}(T^{(Int)} + 1) & \sum_{j = 0}^{n - 1} 
X_{t - j} \neq 0 \\ 0 & \sum_{j = 0}^{n - 1} X_{t - j} = 0 \end{matrix}\right .}\)
This study also displays a Center Line and the following Trigger Line.

\(Trig^{(ACC)}_t(X,n_{CC},n_{Med}) = CG^{(A)}_{t - 1}(C,n_{CC},n_{Med})\)
Inputs

[Link] - [Top]
• Input Data
• Length
• Median Phase Change Length

*Last modified Sunday, 29th January, 2023.
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Choppiness Index
This study calculates and displays a Choppiness Index of the price data.

Let \(H\) and \(L\) be random variables denoting the High Price and Low Price, respectively, and let \(H_t\) and \
(L_t\) be their respective values at Index \(t\). Let the Inputs Summation Period and ATR Period be denoted as \
(n_S\) and \(n_{ATR}\), respectively. Let \(ATR(n_{ATR})\) denote the Average True Range with Length \
(n_{ATR}\). Then we denote the Choppiness Index at Index \(t\) for the given Inputs as \(CI_t(n_S,n_{ATR})\), 
and we compute it as follows.

\(\displaystyle{CI_t(n_S,n_{ATR}) = \frac{\left. 100\log\left(\sum_{i = t - n_S + 1}^t ATR_i(n_{ATR}) \middle/ 
(\max_t(H,n_S) - \min_t(L,n_S)\right) \right.}{\log(n_S)}}\)
This Subgraph is displayed for \(t > \max(n_S, n_{ATR}) - 1\).

The above formula is used as long as \(\max_t(H,n_S) - \min_t(L,n_S) \neq 0\). Otherwise, \(CI_t(n_S,n_{ATR}) = 
0\).

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here: Summation.

For an explanation of the functions \(\max_t()\) and \(\min_t()\), refer to our descriptions here: Moving Maximum 
and Moving Minimum.

Inputs

• Summation Period
• ATR Period

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Choppiness_Index.502.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays the Chaikin Money Flow for the Price and Volume Data. The Chaikin Money 
Flow compares the closing price to the daily high-low range to determine how much volume is flowing into, or out 
of, a security, and then it compares this result to the total volume. It was developed by Marc Chaikin and is similar 
to the Chaikin Oscillator.

Let High, Low, and Closing Prices at Index \(t\) be denoted as \(H_t\), \(L_t\), and \(C_t\), respectively, and let the 
Volume at Index \(t\) be denoted as \(V_t\). We first define the Close Level Value, whose value at Index \(t\) is 
denoted as \(CLV_t\). We calculate this as follows.

For \(t = 0\): \(CLV_0 = 1\) 

For \(t > 0\): \(\displaystyle{CLV_t =\left\{ \begin{matrix} 1 & H_t = L_t \space and \space C_t \geq C_{t - 1} \\ 
-1 & H_t = L_t \space and \space C_t < C_{t - 1} \\ \frac{(C_t - L_t) - (H_t - C_t)}{H_t - L_t} & H_t \neq L_t 
\end{matrix}\right .}\)

Let the Input Length be denoted as \(n\). Then we denote the Chaikin Money Flow for the given Input as \
(CMF_t(n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{CMF_t(n) =\left\{ \begin{matrix} \frac{\sum_{i = t - n + 1}^t(CLV_t \cdot V_t)}{\sum_{i = t - n + 
1}^t V_t} & \sum_{i = t - n + 1}^t V_t \neq 0 \\ 0 & \sum_{i = t - n + 1}^t V_t = 0 \end{matrix}\right .}\)

Inputs

[Link] - [Top]
• Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chaikin_Money_Flow.23.scss 

*Last modified Wednesday, 01st February, 2023.
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Klinger Volume Oscillator
This study calculates and displays a Klinger Volume Oscillator (KVO) of the Price and Volume Data.

Let \(H_t\), \(L_t\), \(C_t\), and \(V_t\) denote the High, Low, Close, and Volume, respectively, at Index \(t\).

We begin by introducing the Trend, Daily Measurement, Cumulative Measurement, and Volume Force, whose 
values at Index \(t\) are denoted respectively as \(Trend_t\), \(DM_t\), \(CM_t\), and \(VF_t\). We compute these as 
follows.

\(\displaystyle{Trend_t = \left\{ \begin{matrix} 1 & H_t + L_t + C_t > H_{t - 1} + L_{t - 1} + C_{t - 1} \\ -1 & 
H_t + L_t + C_t \leq H_{t - 1} + L_{t - 1} + C_{t - 1} \end{matrix}\right .}\) 

\(DM_t = H_t = L_t\) 
For \(t = 0\):

\(CM_0 = DM_0\)
For \(t > 0\):

\(\displaystyle{CM_t = \left\{ \begin{matrix} CM_{t - 1} + DM_t & Trend_t = Trend_{t - 1} \\ DM_{t - 1} + 
DM_t & Trend_t \neq Trend_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{VF_t = V_t \left|2\left(\frac{DM_t}{CM_t} - 1\right)\right| \cdot Trend_t \cdot 100}\)
Let the Inputs Fast Moving Average Length and Slow Moving Average Length be denoted as \(n_F\) and \
(n_S\), respectively. Then we denote the Klinger Volume Oscillator at Index \(t\) for the given Inputs as \
(KVO_t(n_F,n_S)\), and we compute it in terms of Exponential Moving Averages as follows.

\(KVO_t(n_F,n_S) = EMA_t(VF_t, n_F) - EMA_t(VF_t, n_S)\)
As can be seen in the above formula, the KVO is the MACD of the Volume Force.
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Note: Depending on the setting of the Input KVO Moving Average Type, the Exponential Moving Averages in 
the above formula could be replaced with Linear Regression Moving Averages, Simple Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

A second subgraph displayed by this study is the Trigger Line. Let \(n_T\) denote the Trigger Moving Average 
Length

Input. Then the Trigger Line at Index \(t\) is denoted as \(Trig_t(n_F, n_S, n_t)\), and it is computed as 
follows.

\(Trig_t(n_F, n_S, n_T) = EMA_t(KVO(n_F, n_S), n_T)\)
Note: Depending on the setting of the Input Trigger Moving Average Type, the Exponential Moving 
Average in the above formula could be replaced with a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros, or a Smoothed Moving Average.

Inputs

• Fast Moving Average Length
• Slow Moving Average Length
• KVO Moving Average Type
• Trigger Moving Average Length
• Trigger Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to 
the Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Klinger_Volume_Oscillator.474.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download

https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s104
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s2
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s28
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s211
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s353
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s173
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s173
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s104
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s2
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s2
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s28
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s211
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s353
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s353
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s173
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Klinger_Volume_Oscillator.474.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexc97d.html?page=doc/SoftwareDownload.php


◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Chande 
Momentum Oscillator

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index1e14.html?page=doc/StudiesReference.php&ID=188
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index1e14.html?page=doc/StudiesReference.php&ID=188
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


Chande Momentum Oscillator
This study calculates and displays the Chande Momentum Oscillator of the data specified by the Input Data Input, 
as well as three horizontal lines determined by the user.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). The Up Change and Down Change of the Input Data at Index \(t\) are denoted as \(U(X)\) and \(D(X)\), 
respectively, and we compute them for \(t > 0\) as follows.

\(\displaystyle{U_t(X) =\left\{ \begin{matrix} X_t - X_{t - 1} & X_t \geq X_{t - 1} \\ 0 & X_t < X_{t - 1} 
\end{matrix}\right .}\) 

\(\displaystyle{D_t(X) =\left\{ \begin{matrix} 0 & X_t \geq X_{t - 1} \\ X_{t - 1} - X_t & X_t < X_{t - 1} 
\end{matrix}\right .}\)
Let the Input CMO Length be denoted as \(n_{CMO}\). Then we denote the Chande Momentum Oscillator at 
Index \(t\) for the given Inputs as \(CMO_t(X,n_{CMO})\), and we compute it for \(t \geq n_{CMO}\) in terms of 
Moving Summations as follows.

\(\displaystyle{CMO_t(X,n_{CMO}) =\left\{ \begin{matrix} 100 \cdot \frac{\mathrm{sum}_t(U(X),n_{CMO}) - 
\mathrm{sum}_t(D(X),n_{CMO})}{\mathrm{sum}_t(U(X),n_{CMO}) + \mathrm{sum}_t(D(X),n_{CMO})} & 
\mathrm{sum}_t(U(X),n_{CMO}) + \mathrm{sum}_t(D(X),n_{CMO}) \neq 0 \\ CMO_{n - 1}(X,n_{CMO}) & 
\mathrm{sum}_t(U(X),n_{CMO}) + \mathrm{sum}_t(D(X),n_{CMO}) = 0 \end{matrix}\right .}\)
Finally, the Line 1, Line 2, and Line 3 Inputs determine the levels of three horizontal lines that are displayed with 
\(CMO_t(X,n_{CMO})\).

Inputs

• Input Data
• CMO Length
• Line 1
• Line 2
• Line 3

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chande_Momentum_Oscillator.188.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#MovingSummation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Chande_Momentum_Oscillator.188.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/7/index2a8e.html?page=doc/PurchaseInformation.php


Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Covariance

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index27dc.html?page=doc/StudiesReference.php&ID=483


Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
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Covariance
This study calculates and displays the Covariance of the data specified by the Input Array 1 and Input Array 2 
Inputs.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables denoting Input Array 1 and Input Array 2, respectively, and 
let \(X^{(1)}_t\) and \(X^{(2)}_t\) be their respective values at Index \(t\). Let the Input Length be denoted as \
(n\). Then we denote the Covariance at Index \(t\) for the given Inputs as \(Cov_t\left(X^{(1)}, X^{(2)}, n\right)\). 
We compute it in terms of Simple Moving Averages as follows.

\(\displaystyle{Cov_t\left(X^{(1)}, X^{(2)}, n\right) = SMA_t\left(X^{(1)}X^{(2)},n\right) - 
SMA_t\left(X^{(1)},n\right)SMA_t\left(X^{(2)},n\right)}\)
This is displayed for all \(t \geq n\).

Note that if \(X^{(2)} = X^{(1)}\), we have \(Cov_t\left(X^{(1)}, X^{(1)}, n\right) = Var_t\left(X^{(1)}, n\right)
\), which is the Variance of \(X^{(1)}\).

Inputs

• Input Array 1
• Input Array 2
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder.

Open it through File >> Open Spreadsheet. 

Covariance.483.scss

*Last modified Monday, 26th September, 2022.
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Chikou Span
Calculates and displays a Chikou Span (aka Lagging Span) of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Chikou Span Length be denoted as \(n\). Let \(i\) denote a value of the Index between \(0\) and 
the current Index \(t\). Then we denote the Chikou Span at Index \(i\) for the given Inputs as \(CS_i(X,n)\), and we 
compute it as follows.

\(\displaystyle{CS_{i - n}(X,n) = \left\{ \begin{matrix} 0 & 0 \leq i < n \\ X_i & n \leq i \leq t \end{matrix}
\right .}\)
This is equivalent to the following, more intuitive, formula.

\(\displaystyle{CS_i(X,n) = \left\{ \begin{matrix} X_{i + n} & 0 \leq i \leq t - n \\ 0 & t - n < i \leq t \end{matrix}
\right .}\)
Inputs

• Chikou Span Length
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Chikou_Span.195.scss 

*Last modified Monday, 26th September, 2022.
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Price Momentum Oscillator
This study calculates and displays a Price Momentum Oscillator and its Moving Average for the data specified by 
the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) denote the value of \(X\) at Index \(t\). The 
first step is to calculate the Rate of Change for \(t \geq 1\) as follows.

\(\displaystyle{ROC_t(X,1,100) = 100\cdot\frac{X_t - X_{t - 1}}{X_{t - 1}}}\)
Next we define a Custom Smoothing Function \(CSF_t(X,n)\) as follows.

\(\displaystyle{CSF_t(X,n) = \left\{ \begin{matrix} X_1 & t = 1 \\ \frac{2}{n}\cdot (X_t - CSF_{t - 1}(X,n)) + 
CSF_{t - 1}(X,n)) & t > 1 \end{matrix}\right .}\)
Let the PMO Line Length 1, PMO Line Length 2, and PMO Signal Line Length Inputs be denoted as \(n_1\), \
(n_2\), and \(n_{Sig}\), respectively. We denote the Smoothed ROC at Index \(t\) as \(\overline{ROC}
_t(X,1,100,n_1)\), and we compute it for \(t \geq 1\) as follows.

\(\overline{ROC}_t(X,1,100,n_1) = CSF_t(ROC(X,1,100),n_1)\)
We denote the Price Momentum Oscillator Line at Index \(t\) as \(PMO_t(X,n_1,n_2)\), and we compute it for \(t 
\geq 1\) as follows.

\(PMO_t(X,n_1,n_2) = CSF_t\left(\overline{ROC}(X,1,100,n_1), n_2\right)\)
We denote the Price Momentum Oscillator Signal Line as \(\overline{PMO}_t(X,n_1,n_1,n_{Sig})\), and we 
calculate it for \(t \geq 1\) in terms of an Exponential Moving Average as follows.

\(\overline{PMO}_t(X,n_1,n_1,n_{Sig}) = EMA_t(10\cdot PMO_t(X,n_1,n_2),n_{Sig})\)
Note: Depending on the setting of the Input PMO Signal Line Moving Average Type, the Exponential Moving 
Average in the above formula could be replaced with a Linear Regression Moving Average, a Simple Moving 
Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a 
Smoothed Moving Average.

The Subgraphs of both \(PMO_t(X,n_1,n_2)\) and \(\overline{PMO}_t(X,n_1,n_1,n_{Sig})\) are displayed for \(t 
\geq \max\{n_1,n_2,n_{Sig}\}\).
Inputs

• Input Data
• PMO Line Length 1
• PMO Line Length 2
• PMO Signal Line Length
• PMO Signal Line Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Price_Momentum_Oscillator.435.scss 

*Last modified Monday, 03rd October, 2022.
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Volatility - Chaikins
This study calculates and displays Chaikin's Volatility for the Price Data in a chart.

Let \(H\), \(L\), and \(H - L\) be random variables respectively denoting the High Price, Low Price, and the 
difference between the two, and let \(H_t\), \(L_t\), and \(H_t - L_t\) be their respective values at Index \(t\). Let the 
Length Input be denoted as \(n\). Then we denote the value of Volatility - Chaikin's at Index \(t\) for the given 
Input as \(CVol_t(n)\), and we compute it in terms of Exponential Moving Averages for \(t \geq n + 4\) as follows.

\(CVol_t(n) = \displaystyle{100 \cdot \frac{EMA_t(H - L,n) - EMA_{t - n}(H - L,n)}{EMA_{t - n}(H - L,n)}}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volatility_Chaikins.89.scss 

*Last modified Monday, 03rd October, 2022.
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Laguerre RSI
This study calculates and displays a Laguerre RSI for the data given by the Input Data Input. This study is an 
ACSIL implementation of the Indicator given in Figures 14.8 and 14.9 of the book Cybernetic Analysis for Stocks 
and Futures by John Ehlers.

The Laguerre RSI can be loosely thought of as an RSI in which the Average Type is a Laguerre Moving Average, 
given by the components of the Laguerre Filter. See the documentation of that study for an explanation of the 
notation used here.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Damping Factor Input be denoted as \(\gamma\) (Greek letter gamma).

We begin by defining an Up Sum and a Down Sum, denoted as \(U_t(X,\gamma)\) and \(D_t(X,\gamma)\), 
respectively. We compute them as follows.

\(\displaystyle{U_t(X,\gamma) = \sum_{k = 0}^2 c^{(U)}_k\left(L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,
\gamma)\right)}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

In the above sum, \(c^{(U)}_k\) is a coefficient defined for each \(k\) as follows.

\(\displaystyle{c^{(U)}_k = \left\{ \begin{matrix} 1 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) \geq 0 \\ 
0 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) < 0 \end{matrix}\right .}\) 

\(\displaystyle{D_t(X,\gamma) = \sum_{k = 0}^2 c^{(D)}_k\left(L^{(k + 1)}_t(X,\gamma) - L^{(k)}_t(X,
\gamma)\right)}\)
In the above sum, \(c^{(D)}_k\) is a coefficient defined for each \(k\) as follows.

\(\displaystyle{c^{(D)}_k = \left\{ \begin{matrix} 0 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) \geq 0 \\ 
1 & L^{(k)}_t(X,\gamma) - L^{(k + 1)}_t(X,\gamma) < 0 \end{matrix}\right .}\)
The Laguerre RSI at Index \(t\) is denoted as \(RSI^{(L)}_t(X,\gamma)\), and we compute it as follows.

\(\displaystyle{RSI^{(L)}_t(X,\gamma) = \left\{ \begin{matrix} \frac{U_t(X,\gamma)}{U_t(X,\gamma) + D_t(X,
\gamma)} & U_t(X,\gamma) + D_t(X,\gamma) \neq 0 \\ 0 & U_t(X,\gamma) + D_t(X,\gamma) = 0 \end{matrix}
\right .}\)
This study also displays horizontal lines at the levels specified by the Line 1 Value and Line 2 Value Inputs.

Inputs

• Input Data
• Damping Factor: A custom Input that determines the weighting factor given to both current and previous 

values of the Input Data.
• Line 1 Value
• Line 2 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Laguerre_RSI.500.scss 
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Relative Momentum Index
This study calculates and displays a Relative Momentum Index for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs RMI Length and RMI Moving Average Length be denoted as \(n\) and \(n_{MA}\), 
respectively. Then we denote the Upward Change and Downward Change in \(X\) over \(n\) periods at Index \(t\) 
as \(U_t(X,n)\) and \(D_t(X,n)\), respectively. We compute these for \(t \geq 0\) as follows.

For \(0 \leq t < n\):

\(\displaystyle{U_t(X,n) =\left\{ \begin{matrix} X_t - X_0 & X_t > X_0 \\ 0 & X_t \leq X_0 \end{matrix}\right .}
\) 

\(\displaystyle{D_t(X,n) =\left\{ \begin{matrix} 0 & X_t > X_0 \\ X_0 - X_t & X_t \leq X_0 \end{matrix}\right .}
\)
For \(t \geq n\):

\(\displaystyle{U_t(X,n) =\left\{ \begin{matrix} X_t - X_{t - n} & X_t > X_{t - n} \\ 0 & X_t \leq X_{t - n} 
\end{matrix}\right .}\) 

\(\displaystyle{D_t(X,n) =\left\{ \begin{matrix} 0 & X_t > X_{t - n} \\ X_{t - n} - X_t & X_t \leq X_{t - n} 
\end{matrix}\right .}\)
We denote the Relative Momentum Index at Index \(t\) for the given Inputs as \(RMI_t(X,n,n_{MA})\). At \(t = 
\max\{n,n_{MA}\} - 1\) we initialize the RMI to zero, and for \(t \geq \max\{n,n_{MA}\}\) we compute it in terms 
of Simple Moving Averages as follows.

\(\displaystyle{RMI_t(X,n,n_{MA}) =\left\{ \begin{matrix} 100\cdot\frac{SMA_t(U(X,n),n_{MA})}
{SMA_t(U(X,n),n_{MA}) + SMA_t(D(X,n),n_{MA})} & SMA_t(U(X,n),n_{MA}) + SMA_t(D(X,n),n_{MA}) 
\neq 0 \\ RMI_{t - 1}(X,n,n_{MA}) & SMA_t(U(X,n),n_{MA}) + SMA_t(D(X,n),n_{MA}) = 0\end{matrix}
\right .}\)
Note: Depending on the setting of the RMI Moving Average Type Input, the Simple Moving Averages in the 
above formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

This study also displays three horizontal lines at levels determined by the Overbought Value, Oversold Value, 
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and Midline Value Inputs.

Inputs

• Input Data
• RMI Length
• RMI Moving Average Length
• RMI Moving Average Type
• Overbought Value
• Oversold Value
• Midline Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Relative_Momenum_Index.255.scss 

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
This study calculates the bar to bar price change for two charts which are used in the calculation and then 
calculates the difference between the result of those two price changes.

Chart 1 is the chart to which this study is applied, and Chart 2 is the chart specified by the Chart 2 Number Input. 
Let \(C^{(1)}_t\) and \(C^{(2)}_t\) be the closing prices of Charts 1 and 2, respectively, at Index \(t\). Then we 
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denote the Bar Price Change Difference - 2 Chart at Index \(t\) as \(\Delta (\Delta C_t))\), and we compute it for 
\(t \geq 1\) as follows.

\(\Delta (\Delta C_t) = \left(C^{(1)}_t - C^{(1)}_{t - 1}\right) - \left(C^{(2)}_t - C^{(2)}_{t - 1}\right)\)
When finding the corresponding bar in Chart 2, a nearest match using the Date-Time is used.

Inputs

[Link] - [Top]
• Chart 2 Number: This input specifies the Chart Number of the second chart used in the calculation.

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bar_Price_Change_Difference_2_Chart.342.scss 

*Last modified Tuesday, 31st January, 2023.
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Description
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The 3/10 Oscillator is an MACD in which the Exponential Moving Averages are replaced with Simple Moving 
Averages. We will adopt the notation for the MACD here. The 3/10 Oscillator is so named because the default 
values of the Fast and Slow Moving Average Lengths are 3 and 10, respectively.

Let \(X\) be a random variable denoting the Input Data Input. Let the Inputs Fast Moving Average Length, Slow 
Moving Average Length, and 3/10 Moving Average Length be denoted as \(n_F\), \(n_S\), and \(n_{3/10}\), 
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respectively. This study calculates and displays three indicators: the 3/10 Oscillator, the Moving Average of the 
3/10 Oscillator, and the 3/10 Oscillator Difference. We denote the values of these indicators for the given Inputs at 
Index \(t\) as \(MACD^{(3/10)}_t\left(X,n_F,n_S\right)\), \(\overline{MACD^{(3/10)}}
_t\left(X,n_F,n_S,n_{3/10}\right)\), and \(\Delta MACD^{(3/10)}_t\left(X,n_F,n_S,n_{3/10}\right)\), 
respectively. We describe the methods of calculation of these indicators below.

The 3/10 is calculated for \(t \geq \max\{n_F,n_S\}\) as follows. Only the values for \(t \geq \max\{n_F,n_S\} + 
n_{3/10}\) are displayed as output.

\(MACD^{(3/10)}_t\left(X,n_F,n_S\right) = SMA_t\left(X,n_F\right) - SMA_t\left(X,n_S\right)\)
The Moving Average of the 3/10 Oscillator is calculated for \(t \geq \max\{n_S,n_F\} + n_{3/10}\) as follows.

\(\overline{MACD^{(3/10)}}_t\left(X,n_F,n_S,n_{3/10}\right) = SMA(MACD^{(3/10)}
\left(X,n_F,n_S\right),n_{3/10})\)
In the above formula, \(MACD^{(3/10)}\left(X,n_F,n_S\right)\) is a random variable denoting the 3/10 Oscillator 
with Inputs as listed in the parentheses.

The 3/10 Oscillator Difference is calculated for \(t \geq \max\{n_S,n_F\} + n_{3/10}\) as follows.

\(\Delta MACD^{(3/10)}_t\left(X,n_F,n_S,n_{3/10}\right) = MACD^{(3/10)}_t\left(X,n_F,n_S\right) - 
\overline{MACD^{(3/10)}}_t\left(X,n_F,n_S,n_{3/10}\right)\)
Inputs

[Link] - [Top]
• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• 3/10 Moving Average Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

3_10_Oscillator.415.scss 

*Last modified Sunday, 29th January, 2023.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/3_10_Oscillator.415.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index2a8e.html?page=doc/PurchaseInformation.php


Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Rate of Change - 
Points

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index0392.html?page=doc/StudiesReference.php&ID=99
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index0392.html?page=doc/StudiesReference.php&ID=99
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php


• Using Studies (Opens a new page)

Rate of Change - Points
This study calculates and displays the Incremental Change of the data specified by the Input Data Input over a 
period specified by the Length Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Rate of Change - Points at Index \(t\) for the 
given Inputs as \(\Delta X_t(n)\), and we compute it for \(t \geq n\) as follows.

\(\Delta X_t(n) = X_t - X_{t - n}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rate_of_Change_-_Points.99.scss 

*Last modified Monday, 03rd October, 2022.
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DeMarker
This study calculates and displays the DeMarker study for the Price Data.

Let \(H_t\) and \(L_t\) be the values of the High and Low Prices, respectively, at Index \(t\), and let \(n\) be the 
Length Input. We denote the Max DeMarker and the Min DeMarker at Index \(t\) as \(DeM^{(\max)}_t\) and \
(DeM^{(\min)}_t\), respectively, and we compute them as follows.

\(DeM^{(\max)}_t =\left\{ \begin{matrix} H_t - H_{t - 1} & H_t > H_{t - 1} \\ 0 & H_t \leq H_{t - 1} 
\end{matrix}\right .\) 
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\(DeM^{(\min)}_t =\left\{ \begin{matrix} L_{t - 1} - L_t & L_t < L_{t - 1} \\ 0 & L_t \geq L_{t - 1} \end{matrix}
\right .\)
We denote the value of the DeMarker at Index \(t\) as \(DeM_t(n)\), and we compute it in terms of Simple Moving 
Averages of \(DeM^{(\max)}_t\) and \(DeM^{(\min)}_t\) for \(t \geq n\) as follows.

\(\displaystyle{DeM_t(n) =\left\{ \begin{matrix} \frac{SMA_t\left({DeM}^{(\max)},n\right)}
{SMA_t\left({DeM}^{(\max)},n\right) + SMA_t\left({DeM}^{(\min)},n\right)} & SMA_t\left({DeM}
^{(\max)},n\right) + SMA_t\left({DeM}^{(\min)},n\right) \neq 0 \\ DeM_{t - 1}(n) & 
SMA_t\left(DeM^{(\max)},n\right) + SMA_t\left(DeM^{(\min)},n\right) = 0 \end{matrix}\right .}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

DeMarker.179.scss 

*Last modified Monday, 26th September, 2022.
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DeMarker Oscillator Type I
This study calculates and displays a DeMarker Oscillator Type I (DeM-I) of the data specified by the Input Data 
High and Input Data Low Inputs. This is an oscillator that was developed by Thomas DeMark.

Let \(X^{(H)}\) and \(X^{(L)}\) be random variables denoting the Input Data High and Input Data Low, and let 
\(X^{(H)}_t\) and \(X^{(L)}_t\) denote their respective values at Index \(t\). Let the Inputs DeM Length 1, DeM 
Length 2, and Duration Length be denoted as \(n^{(1)}_{DeM}\), \(n^{(2)}_{DeM}\), and \(n_D\), respectively. 
We impose the restriction \(n^{(1)}_{DeM} \leq n^{(2)}_{DeM}\)

We denote the Max DeMarker Type I and the Min DeMarker Type I at Index \(t\) as \(DeMax^{(I)}
_t\left(X^{(H)}, n^{(1)}_{DeM}\right)\) and \(DeMin^{(I)}_t\left(X^{(L)}, n^{(1)}_{DeM}\right)\), respectively, 
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and we compute them for \(t \geq n^{(1)}_{DeM}\) as follows.

\(DeMax^{(I)}_t\left(X^{(H)},n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(H)}_t - X^{(H)}_{t - n^{(1)}
_{DeM}} & X^{(H)}_t > X^{(H)}_{t - n^{(1)}_{DeM}} \\ 0 & X^{(H)}_t \leq X^{(H)}_{t - n^{(1)}_{DeM}} 
\end{matrix}\right .\) 

\(DeMin^{(I)}_t\left(X^{(L)},n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(L)}_{t - n^{(1)}_{DeM}} - 
X^{(L)}_t & X^{(L)}_t < X^{(L)}_{t - n^{(1)}_{DeM}} \\ 0 & X^{(L)}_t \geq L_{t - n^{(1)}_{DeM}} 
\end{matrix}\right .\)
The DeMarker Oscillator Type I at Index \(t\) is denoted as \(DeM^{(I)}_t\left(X^{(H)}, X^{(L)}, n^{(1)}
_{DeM}, n^{(2)}_{DeM}\right)\), and it is computed in terms of Moving Sums for \(t \geq n^{(1)}_{DeM} + 
n^{(2)}_{DeM} - 1\) as follows.

\(\displaystyle{DeM^{(I)}_t\left(X^{(H)}, X^{(L)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) = \left\
{ \begin{matrix} 100\cdot\frac{\mathrm{sum}_t\left({DeMax}^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), 
n^{(2)}_{DeM}\right)}{\mathrm{sum}_t\left({DeMax}^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), n^{(2)}
_{DeM}\right) + \mathrm{sum}_t\left({DeMin}^{(I)}\left(X^{(L)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}
\right)} & \mathrm{sum}_t\left({DeMax}^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + 
\mathrm{sum}_t\left({DeMin}^{(I)}\left(X^{(L)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) \neq 0 \\ {DeM}
^{(I)}_{t - 1}\left(X^{(H)}, X^{(L)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) & \mathrm{sum}_t\left({DeMax}
^{(I)}\left(X^{(H)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}_t\left({DeMin}^{(I)}
\left(X^{(L)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) = 0 \end{matrix}\right .}\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to DeM-I going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n^{(2)}_{DeM}\). If the Use 
Smoothing? Input is set to Yes, then the following Simple Moving Average replaces the normal DeM-I Oscillator, 
and we compute it for \(t \geq n^{(1)}_{DeM} + n^{(2)}_{DeM} + n_S - 2\).

\(SMA_t\left(DeM^{(I)},n_S\right)\)
Let the Average DeM MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \(n^{(2)}
_{DeM}\). If the Use Moving Average? Input is set to Yes, then the DeM-I Subgraph is replaced with the 
following.

• \({SMA}_t\left({DeM}^{(I)},n_{MA}\right)\) for \(t \geq n^{(1)} + n^{(2)} + n_{MA} - 2\) if Use 
Smoothing? is set to No.

• \({SMA}_t\left(SMA\left({DeM}^{(I)},n_S\right),n_{MA}\right)\) for \(t \geq n^{(1)} + n^{(2)} + n_S + 
n_{MA} - 3\) if Use Smoothing? is set to Yes.

Note: The Inputs Smoothing MA Type and Average DeM MA Type control the Moving Average Types of the 
Simple Moving Averages (SMAs) of Length \(n_S\) and \(n_{MA}\), respectively. Depending on the settings of 
these Inputs, the SMAs in the above functions could be replaced with Exponential Moving Averages, Linear 
Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the DeM-I breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the DeM-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(DeM^{(I)}_T + \frac{k}{100} \cdot DeM^{(I)}_T\), 
where \(T\) is the value of the Index where the arrow is drawn.

If the DeM-I breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the DeM-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(DeM^{(I)}_T + \frac{k}{100} \cdot DeM^{(I)}_T\), where \(T\) is the 
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value of the Index where the arrow is drawn.

Inputs

• Input Data High
• Input Data Low
• DeM Length 1
• DeM Length 2
• Use Smoothing?: A custom Input that determines whether the values of the DeM-I Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the DeM-I Oscillator 

is to be used as the study Subgraph
• Average DeM MA Length
• Average DeM MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Percentage
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/28/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1d/indexa2db.html?page=doc/VideoLibrary.php


◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> DeMarker 
Oscillator Type II

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

DeMarker Oscillator Type II
This study calculates and displays a DeMarker Oscillator Type II (DeM-II) of the data specified by the Input Data 
High, Input Data Low, and Input Data Close Inputs. This is an oscillator that was developed by Thomas 
DeMark, and it is closely related to the DeMarker Oscillator Type I. See the documentation for that study for an 
explanation of the notation used here.

Let \(X^{(H)}\), \(X^{(L)}\), and \(X^{(C)}\) be random variables denoting the Input Data High, Input Data 
Low, and Input Data Close, respectively, and let \(X^{(H)}_t\), \(X^{(L)}_t\), and \(X^{(C)}_t\) be their 
respective values at Index \(t\). We denote the Max DeMarker Type II and the Min DeMarker Type II at Index \(t\) 
as \(DeMax^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right)\) and \(DeMin^{(II)}
_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right)\), respectively, and we compute them for \(t \geq 
n^{(1)}_{DeM}\) as follows.

\(DeMax^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(H)}_t - 
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X^{(C)}_{t - n^{(1)}_{DeM}} + X^{(C)}_t - X^{(L)}_t & X^{(H)}_t - X^{(C)}_{t - n^{(1)}_{DeM}} + 
X^{(C)}_t - X^{(L)}_t > 0 \\ 0 & X^{(H)}_t - X^{(C)}_{t - n^{(1)}_{DeM}} + X^{(C)}_t - X^{(L)}_t \leq 0 
\end{matrix}\right .\) 

\(DeMin^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}\right) =\left\{ \begin{matrix} X^{(C)}_{t - 
n^{(1)}_{DeM}} - X^{(L)}_t + X^{(H)}_t - X^{(C)}_t & X^{(C)}_{t - n^{(1)}_{DeM}} - X^{(L)}_t + X^{(H)}
_t - X^{(C)}_t > 0 \\ 0 & X^{(C)}_{t - n^{(1)}_{DeM}} - X^{(L)}_t + X^{(H)}_t - X^{(C)}_t \leq 0 
\end{matrix}\right .\)
The DeMarker Oscillator Type II at Index \(t\) is denoted as \(DeM^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, 
n^{(1)}_{DeM}, n^{(2)}_{DeM}\right)\), and it is computed for \(t \geq n^{(1)}_{DeM} + n^{(2)}_{DeM} - 1\) 
as follows.

\(\displaystyle{DeM^{(II)}_t\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) = \left\
{ \begin{matrix} 100\cdot\frac{\mathrm{sum}_t\left({DeMax}^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}
_{DeM}\right), n^{(2)}_{DeM}\right)}{\mathrm{sum}_t\left({DeMax}^{(II)}\left(X^{(H)}, X^{(L)}, 
X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}_t\left({DeMin}^{(II)}\left(X^{(H)}, 
X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right)} & \mathrm{sum}_t\left({DeMax}^{(II)}
\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}_t\left({DeMin}
^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) \neq 0 \\ {DeM}^{(II)}_{t 
- 1}\left(X^{(H)}, X^{(L)}, X^{(C)}, n^{(1)}_{DeM}, n^{(2)}_{DeM}\right) & \mathrm{sum}_t\left({DeMax}
^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) + \mathrm{sum}
_t\left({DeMin}^{(II)}\left(X^{(H)}, X^{(L)}, X^{(C)},n^{(1)}_{DeM}\right), n^{(2)}_{DeM}\right) = 0 
\end{matrix}\right .}\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to DeM-II going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n^{(2)}_{DeM}\). If the Use 
Smoothing? Input is set to Yes, then the following Simple Moving Average replaces the normal DeM-II 
Oscillator, and we compute it for \(t \geq n^{(1)}_{DeM} + n^{(2)}_{DeM} + n_S - 2\).

\(SMA_t\left(DeM^{(II)},n_S\right)\)
Let the Average DeM MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \(n^{(2)}
_{DeM}\). If the Use Moving Average? Input is set to Yes, then the DeM-II Subgraph is replaced with the 
following.

• \(SMA_t\left(DeM^{(I)},n_{MA}\right)\) for \(t \geq n^{(1)} + \max\left\{n^{(2)}, n_{MA} - 1\right\}\) if 
Use Smoothing? is set to No.

• \(SMA_t\left(SMA\left({DeM}^{(I)},n_S\right),n_{MA}\right)\) for \(t \geq \max\left\{n^{(1)}, 
n_S\right\} + \max\left\{n^{(2)}, n_{MA} - 1\right\}\) if Use Smoothing? is set to Yes.

Note: The Inputs Smoothing MA Type and Average DeM MA Type control the Moving Average Types of the 
Simple Moving Averages (SMAs) of Length \(n_S\) and \(n_{MA}\), respectively. Depending on the settings of 
these Inputs, the SMAs in the above functions could be replaced with Exponential Moving Averages, Linear 
Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the DeM-II breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the DeM-II Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(DeM^{(II)}_T + \frac{k}{100} \cdot DeM^{(II)}_T\), 
where \(T\) is the value of the Index where the arrow is drawn.

If the DeM-II breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the DeM-II Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(DeM^{(II)}_T + \frac{k}{100} \cdot DeM^{(II)}_T\), where \(T\) is 
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the value of the Index where the arrow is drawn.

Inputs

• Input Data High
• Input Data Low
• Input Data Close
• DeM Length 1
• DeM Length 2
• Use Smoothing?: A custom Input that determines whether the values of the DeM-II Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the DeM-II 

Oscillator is to be used as the study Subgraph
• Average DeM MA Length
• Average DeM MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

*Last modified Monday, 26th September, 2022.
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Directional Movement Index
This study calculates and displays Welles Wilder's Plus and Minus Directional Indicators.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their values at Index \(t\). We denote an Up Move and a Down Move at Index \(t\) as 
\(\Delta H_t\) and \(-\Delta L_t\), respectively. Initially we have \(\Delta H_0 = -\Delta L_0 = 0\), and for \(t > 0\) 
compute the Up Move and Down Move as follows.

\(\Delta H_t = H_t - H_{t - 1}\) 

\(- \Delta L_t = L_{t - 1} - L_t\)
We denote the Positive Directional Movement and Negative Directional Movement at Index \(t\) as \(DM_t^{(+)}
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\) and \(DM_t^{(-)}\), respectively, and we compute them for \(t \geq 0\) as follows.

\(\displaystyle{DM_t^{(+)} = \left\{\begin{matrix} \Delta H_t & \Delta H_t > -\Delta L_t \space and \space \Delta 
H_t > 0 \\ 0 & \Delta H_t \leq -\Delta L_t \space or \space \Delta H_t \leq 0 \end{matrix}\right .}\) 

\(\displaystyle{DM_t^{(-)} = \left\{\begin{matrix} -\Delta L_t & -\Delta L_t > \Delta H_t \space and \space -
\Delta L_t > 0 \\ 0 & -\Delta L_t \leq \Delta H_t \space or \space -\Delta L_t \leq 0 \end{matrix}\right .}\)
Let the Length Input be denoted as \(n_{DX}\). We compute the Welles Sum the Postive Directional Movement, 
Negative Directional Movement, and True Range for \(t \geq 0\). The values of these Welles sums at Index \(t\) are 
respectively denoted as \(WS_t\left(DM^{(+)},n_{DX}\right)\), \(WS_t\left(DM^{(-)},n_{DX}\right)\), and \
(WS_t(TR,n_{DX})\).

Finally, we denote the indicators of the Directional Movement Index at Index \(t\) as \(DI_t^{(+)}(n_{DX})\) 
(Positive Directional Indicator) and \(DI_t^{(-)}(n_{DX})\) (Negative Directional Indicator). These are both 
initially equal to zero, and we compute them for \(t \geq 0\) as follows.

\(\displaystyle{DI_t^{(+)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(+)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ DI_{t - 1}^{(+)}(n_{DX}) & WS_t(TR,n_{DX}) = 0 
\end{matrix}\right .}\) 

\(\displaystyle{DI_t^{(-)}(n_{DX}) = \left\{\begin{matrix} 100\cdot\frac{WS_t\left(DM^{(-)},n_{DX}\right)}
{WS_t(TR,n_{DX})} & WS_t(TR,n_{DX}) \neq 0 \\ DI_{t - 1}^{(-)}(n_{DX}) & WS_t(TR,n_{DX}) = 0 
\end{matrix}\right .}\)
Note: The values of the Directional Movement Index Indicators are displayed for \(t \geq n_{DX}\).

Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Note: The percent errors in this spreadsheet are larger than those found in spreadsheets for other studies because 
the DMI study uses a different rounding scheme.

Directional_Movement_Index.24.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#WellesSummation
https://www.sierrachart.com/index.php?page=doc/StudiesReference.php&ID=346&Name=True_Range
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Directional_Movement_Index.24.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index2a8e.html?page=doc/PurchaseInformation.php


Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Directional 
Movement Oscillator

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3ec5.html?page=doc/StudiesReference.php&ID=51
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/6/index3ec5.html?page=doc/StudiesReference.php&ID=51


Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Directional Movement Oscillator
This study calculates and displays a Directional Movement Oscillator (DMO) for the Price Data. This study is 
closely related to the Directional Movement Index (DMI). Refer to that study for an explanation of the notation 
used here.

Just as in the DMI study, the Length Input is denoted as \(n_{DX}\). The DMO is the difference between the 
Directional Movement Indices. Mathematically we denote the DMO at Index \(t\) as \(DMO_t(n_{DX})\), and we 
compute it for \(t \geq n_{DX} - 1\) as follows.

\(DMO_t(n_{DX}) = DI^{(+)}_t(n_{DX}) - DI^{(-)}_t(n_{DX})\)
Inputs

• Length

*Last modified Monday, 26th September, 2022.
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• Technical Studies Reference
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Detrended Oscillator - DiNapoli
This study calculates and displays a DiNapoli Detrended Oscillator for the data specified by the Input Data Input.

Let \(X\) be random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). Let \(n\) be the 
Moving Average Length Input. We denote the Detrended Oscillator - DiNapoli for the given Inputs at Index \
(t\) as \(DO_t^{(DN)}(X,n)\), and we compute it in terms of a Simple Moving Average for \(t \geq n\) as follows.

\(DO_t^{(DN)}(X,n) = X_t - SMA_t(X,n)\)
This study also displays horizontal lines at levels determined by the Line 1 Value and Line 2 Value Inputs.
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Inputs

• Input Data
• Moving Average Length
• Line 1 Value
• Line 2 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Detrended_Oscillator_-_DiNapoli.78.scss 

*Last modified Monday, 26th September, 2022.
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Double Stochastic
This study calculates and displays a Double Stochastic for the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let \(n\) and \(n_{MA}\) be the Length and 
Moving Average Length Inputs, respectively. We then execute the first of two Fast %K and Fast %D calculations, 
which we denote as \(Fast\%K_t^{(1)}(n)\) and \(Fast\%D_t^{(1)}(n,n_{MA})\), respectively. It should be noted 
that our calculation of Fast% K is slightly different here than it is in the study KD - Fast. See that study for an 
explanation of the notation used in the following formulas.

\(Fast\%K_t^{(1)}(n) = \displaystyle{Fast\%K_t(H,L,C,n) = \left\{ \begin{matrix} 100\cdot\frac{C_t - 
\min_t(L,n)}{\max_t(H,n) - \min_t(L,n)} & \max_t(H,n) - \min_t(L,n) \neq 0 \\ 100\cdot\left(C_t - \min_t(L,n)
\right) & \max_t(H,n) - \min_t(L,n) = 0 \end{matrix}\right .}\) 

\(Fast\%D_t^{(1)}(n,n_{MA}) = Fast\%D_t(H,L,C,n,n_{MA}) = SMA_t\left(Fast\%K(H,L,C,n),n_{MA}\right)\)
Next we execute the second of two Fast %K and Fast %D calculations, which we denote as \(Fast\%K_t^{(2)}
(n,n_MA)\) and \(Fast\%D_t^{(2)}(n,n_{MA})\), respectively.

\(Fast\%K_t^{(2)}(n,n_{MA}) = Fast\%K_t\left(Fast\%D^{(1)}(n,n_{MA}), Fast\%D^{(1)}(n,n_{MA}), Fast\
%D^{(1)}(n,n_{MA}), n\right)\) 
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\(Fast\%D_t^{(2)}(n,n_{MA}) = SMA_t\left(Fast\%K^{(2)}(n,n_{MA}), n_{MA}\right)\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
Fast %D formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

The value of the Double Stochastic at Index \(t\) is denoted as \(DS_t(n,n_{MA})\), and it is equal to the value of 
this second Fast %D calculation.

\(DS_t(n,n_{MA}) = Fast\%D_t^{(2)}(n,n_{MA})\)
The Subgraph of the Double Stochastic is calculated and displayed for \(t \geq 0\).

This study also displays horizontal lines at levels determined by the Line 1 and Line 2 Inputs.

Inputs

• Length
• Moving Average Length
• Moving Average Type
• Line 1
• Line 2

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Double_Stochastic.205.scss 

*Last modified Monday, 26th September, 2022.
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Double Stochastic - Bressert
This study calculates and displays a Bressert's Double Stochastic for the Price Data.
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Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let \(n_{HL}\), \(n_{MA}\), and \(n_S\) be the 
High & Low Period Length, Stochastic Exponential Moving Average Length, and Smoothing Length Inputs, 
respectively. We then execute the first of two Fast %K and Fast %D calculations, which we denote as \(Fast\
%K_t^{(1)}(n)\) and \(Fast\%D_t^{(1)}(n,n_{MA})\), respectively. It should be noted that our calculation of 
Fast% K is slightly different here than it is in the study KD - Fast. See that study for an explanation of the notation 
used in the following formulas.

\(Fast\%K_t^{(1)}(n_{HL}) = \displaystyle{Fast\%K_t(H,L,C,n) = \left\{ \begin{matrix} 100\cdot\frac{C_t - 
\min_t(L,n)}{\max_t(H,n) - \min_t(L,n)} & \max_t(H,n) - \min_t(L,n) \neq 0 \\ 0 & \max_t(H,n) - \min_t(L,n) = 0 
\end{matrix}\right .}\) 

\(Fast\%D_t^{(1)}(n_{HL},n_{MA}) = EMA_t\left(Fast\%K_t^{(1)}(n_{HL}), n_{MA}\right)\)
Note: \(Fast\%D_t^{(1)}(n_{HL},n_{MA})\) is referred to as Double Stochastic (DS) Trigger.

Next we execute the second of two Fast %K and Fast %D calculations, which we denote as \(Fast\%K_t^{(2)}
(n_{HL},n_{MA})\) and \(Fast\%D_t^{(2)}(n_{HL},n_{MA})\), respectively.

\(Fast\%K_t^{(2)}(n_{HL},n_{MA}) = Fast\%K_t\left(Fast\%D^{(1)}(n_{HL},n_{MA}), Fast\%D^{(1)}
(n_{HL},n_{MA}), Fast\%D^{(1)}(n_{HL},n_{MA}), n_{HL}\right)\) 

\(Fast\%D_t^{(2)}(n_{HL},n_{MA}) = EMA_t\left(Fast\%K^{(2)}(n_{HL},n_{MA}), n_{MA}\right)\)
Note: Both of the Fast %D calculations are done using Exponential Moving Averages instead of Simple Moving 
Averages. There is no Input to change this.

The value of the Double Stochastic - Bressert at Index \(t\) is denoted as \(DS^{(B)}_t(n_{HL},n_{MA},n_S)\), 
and is found by computing an Exponential Moving Average of this second Fast %D calculation.

\(DS^{(B)}_t(n_{HL},n_{MA},n_S) = EMA_t\left(Fast\%D^{(2)}(n_{HL},n_{MA}), n_S\right)\)
The Subgraph of both the Double Stochastic - Bressert and the DS Trigger are calculated and displayed for \(t 
\geq 0\).

This study also displays horizontal lines at levels determined by the Upper Line Value and Lower Line Value 
Inputs.

Inputs

• High & Low Period Length
• Stochastic Exponential Moving Average Length
• Smoothing Length
• Upper Line Value
• Lower Line Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Double_Stochastic_-_Bressert.157.scss 

*Last modified Monday, 26th September, 2022.
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DT Oscillator
This study calculates and displays the two Subgraphs of a DT Oscillator for the Price Data.

Let \(C\) be a random variable denoting the Close Price, and let \(C_t\) be its value at Index \(t\). Let \(n_{RSI}\), \
(n_{S}\), \(n_{SK}\), and \(n_{SD}\) be the RSI Length, Stochastic Length, SK Length, and SD Length Inputs, 
respectively.

The first indicator of the DT Oscillator is denoted as \(DT^{(SK)}_t\left(n_{RSI},n_S,n_{SK}\right)\), and we 
compute it for \(t \geq n_{RSI}\) as a Simple Moving Average of a Stochastic RSI as follows.

\(DT^{(SK)}_t\left(n_{RSI},n_S,n_{SK}\right) = SMA_t\left(100 \cdot RSI^{(Stoch)}(n_{RSI},n_S), n_{SK}
\right)\)
Note: In the above formula, the Stochastic RSI is computed using a Simple Moving Average.

The second indicator of the DT Oscillator is denoted as \(DT^{(SD)}_t\left(n_{RSI},n_S,n_{SK},n_{SD}\right)
\), and we compute it for \(t \geq n_{RSI}\) as follows.

\(DT^{(SD)}_t\left(n_{RSI},n_S,n_{SK},n_{SD}\right) = SMA_t\left(DT^{(SK)}\left(n_{RSI},n_S,n_{SK}
\right), n_{SD}\right)\)
Note: Depending on the setting of the RSI Average Type and SK Average Type, and SD Average Type, the 
Simple Moving Averages in the above calculations could be replaced with Exponential Moving Averages, Linear 
Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

In addition to the Subgraphs of \(DT^{(SK)}_t\left(n_{RSI},n_S,n_{SK}\right)\) and \(DT^{(SD)}
_t\left(n_{RSI},n_S,n_{SK},n_{SD}\right)\), this study also displays horizontal lines at levels determined by the 
Upper Line Value and Lower Line Value Inputs.

Inputs

• RSI Length
• RSI Average Type
• Stochastic Length
• SK Length
• SK Average Type
• SD Length
• SD Average Type
• Upper Line Value
• Lower Line Value
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

DT_Oscillator.321.scss 
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Stochastic RSI
This staudy calculates and displays the Stochastic RSI for Close (Last) Price data. The RSI is used in the 
calculation.

Let \(C\) be a random variable denoting the Close Price, and let \(C_t\) be the value of the Close Price at Index \
(t\). Then the RSI of \(C\) with RSI Length \(n_{RSI}\) at Index \(t\) is denoted as \(RSI_t(C,n_{RSI})\), and it is 
calculated in terms of a Simple Moving Average for \(t \geq n_{RSI} - 1\).

Note: Depending on the setting of the Input Average Type, the Simple Moving Averages in the calculations of \
(RS_t\left(X,n_{RSI}\right)\) and \(\overline{RSI}_t(RSI(X,n_{RSI}),n)\) could be replaced with Exponential 
Moving Averages, Linear Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, 
Simple Moving Averages - Skip Zeros, or Smoothed Moving Averages. The types of all three Moving Averages in 
the calculation are determined by this one Input.

Let the RSI HighestLowest Length Input be denoted as \(n_{HL}\). We denote the Stochastic RSI for the given 
Inputs at Index \(t\) as \(RSI^{(Stoch)}_t\left(n_{RSI},n_{HL}\right)\), and we compute it for \(t \geq n_{RSI} + 
n_{HL} - 1\) in terms of the Moving Maximum and the Moving Minimum of \(RSI_t(C,n_{RSI})\) over the last \
(n_{HL}\) bars as follows.

\(\displaystyle{RSI^{(Stoch)}_t\left(n_{RSI},n_{HL}\right) = \left\{ \begin{matrix} \frac{RSI_t(C,n_{RSI}) - 
\mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL})\}}{\mathrm{max}_t\{RSI_t(C,n_{RSI}),n_{HL})\} - 
\mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL})\}} & \mathrm{max}_t\{RSI_t(C,n_{RSI}),n_{HL})\} - 
\mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL}) \neq 0 \\ RSI^{(Stoch)}_{t - 1}\left(n_{RSI},n_{HL}\right) & 
\mathrm{max}_t\{RSI_t(C,n_{RSI}),n_{HL})\} - \mathrm{min}_t\{RSI_t(C,n_{RSI}),n_{HL}) = 0 
\end{matrix}\right .}\)
Inputs

• RSI Length
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Kurtosis
This study calculates and displays the Kurtosis of the data specified by the Input Data Input. Kurtosis is a 
statistical measure of the peakedness or flatness of a distribution relative to the Normal Distribution, which has a 
Kurtosis of \(3\). More precisely, this study calculates what is known as Excess Kurtosis, which is the Kurtosis in 
excess of \(3\).

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). Let the \(n\) be 
the Length Input. We denote the Kurtosis at Index \(t\) as K_t(X,n), and we compute it over a moving window of 
Length \(n\) for \(t \geq n - 1\). The method of computation depends on the setting of the Kurtosis Type Input. 
There are four such settings, and we explain each one below. In each case, the function \(SMA_t(X,n)\) refers to 
the Simple Moving Average.

Case 1: Population Excess Kurtosis

\(\displaystyle{K_t(X,n) = \frac{E_t\left[(X - SMA(X,n))^4\right]}{\left(E_t\left[(X - SMA(x,n))^2\right]
\right)^2} - 3}\)
In the above formula, the function \(E_t[]\) refers to the Expected Value at Index \(t\). The numerator and 
denominator are the Fourth and Second Central Moments of \(X\), respectively, and they are given explicitly by the 
following formulas.

\(\displaystyle{E_t\left[(X - SMA(X,n))^4\right] = \frac{1}{n}\sum_{i = t - n + 1}^t(X_i - SMA_t(X,n))^4}\) 
\(\displaystyle{E_t\left[(X - SMA(X,n))^2\right] = \frac{1}{n}\sum_{i = t - n + 1}^t(X_i - SMA_t(X,n))^2}\)
Case 2: Sample Excess Kurtosis

\(\displaystyle{K_t(X,n) = \frac{(n - 1)(n + 1)}{(n - 2)(n - 3)}\cdot\frac{E_t\left[(X - SMA(X,n))^4\right]}
{\left(E_t\left[(X - SMA(x,n))^2\right]\right)^2} - \frac{3(n - 1)^2}{(n - 2)(n - 3)}}\)
The Sample Excess Kurtosis is an unbiased estimator of the Population Kurtosis.

Regardless of whether one is calculating Excess Kurtosis for populations or samples, the value is interpreted as 
follows.

• If \(K_t(X,n) > 0\), then the distribution is more peaked than a Normal Distribution with the same mean and 
variance.
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• If \(K_t(X,n) = 0\), then the distribution is a Normal Distribution.
• If \(K_t(X,n) < 0\), then the distribution is less peaked than a Normal Distribution with the same mean and 

variance.
Inputs

• Input Data
• Length
• Kurtosis Type: This is a custom Input that determines the method of calculation of the Kurtosis.

*Last modified Monday, 26th September, 2022.
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Moving Average - Double Exponential
[Using Studies] - [Link] - [Top]
This study calculates and displays a Double Exponential Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Double Exponential at 
Index \(t\) for the given Inputs as \(DEMA_t(X,n)\), and we compute it using the following sequence of 
Exponential Moving Averages for the given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(DEMA_t(X,n)\) in terms of these Exponential Moving Averages for \(t \geq n\) as follows.

\(DEMA_t(X,n) = 2EMA_t^{(1)}(X,n) - EMA_t^{(2)}(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Double_Exponential.277.scss 
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Moving Average - Triple Exponential
[Using Studies] - [Link] - [Top]
This study calculates and displays a Triple Exponential Moving Average of the data specified by the Input Data 
Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Triple Exponential at Index 
\(t\) for the given Inputs as \(TEMA_t(X,n)\), and we compute it using the following sequence of Exponential 
Moving Averages for the given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\) 
\(EMA_t^{(3)}(X,n) = EMA_t(EMA(EMA(X,n),n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(TEMA_t(X,n)\) in terms of these Exponential Moving Averages for \(t \geq n\) as follows.

\(TEMA_t(X,n) = 3EMA_t^{(1)}(X,n) - 3EMA_t^{(2)}(X,n) + EMA_t^{(3)}(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Moving_Average_-_Triple_Exponential.183.scss 
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TRIX
This study calculates and displays the TRIX study.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the value of TRIX at Index \(t\) for the given Inputs 
as \(TRIX_t(X,n)\), and we compute it using the following sequence of Exponential Moving Averages for the 
given Inputs.

\(EMA_t^{(1)}(X,n) = EMA_t(X,n)\) 
\(EMA_t^{(2)}(X,n) = EMA_t(EMA(X,n),n)\) 
\(EMA_t^{(3)}(X,n) = EMA_t(EMA(EMA(X,n),n),n)\)
In the above relations, \(EMA_t^{(j)}\) denotes the \(j-\)fold composition of the \(EMA\) function with itself, and \
(EMA(X,n)\) is a random variable denoting the Exponential Moving Average of Length \(n\) for the Input Data 
\(X\). We compute \(TRIX_t(X,n)\) in terms of these Exponential Moving Averages for \(t \geq 3n - 2\) as 
follows.

\(TRIX_t(X,n) = \displaystyle{100 \cdot \frac{EMA_t^{(3)}(X,n) - EMA_{t - 1}^{(3)}(X,n)}{EMA_{t - 1}^{(3)}
(X,n)}}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

TRIX.107.scss 
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Description

[Link] - [Top]
This study calculates and displays the Arms Ease of Movement Value (EMV) for the Price and Volume data, as 
well as a Moving Average of the EMV. It was developed by Richard W. Arms, Jr.

Let \(H\), \(L\), and \(V\) be random variables denoting the High Price, Low Price, and Volume, and let \(H_t\), \
(L_t\), and \(V_t\) be their respective values at Index \(t\). Let \(k\) be the Volume Divisor Input. We then 
calculate the Midpoint Move and the Box Ratio as follows.

Midpoint Move:

\(\displaystyle{\frac{H_t + L_t}{2} - \frac{H_{t - 1} + L_{t - 1}}{2}}\)
Box Ratio:

\(\displaystyle{\frac{V_t}{d(H_t - L_t)}}\)
The Ease of Movement is essentially a ratio of these two quantities. We denote the Arms Ease of Movement at 
Index \(t\) as \(EMV_t(k)\), and we compute it for the given Input as follows.

For \(t = 0\): \(EMV_0(k) = 0\)

For \(t > 0\):

\(\displaystyle{EMV_t(k) = \left\{ \begin{matrix} \left. \left(\frac{H_t + L_t}{2} - \frac{H_{t - 1} + L_{t - 1}}
{2}\right) \middle/ \left(\frac{V_t}{d(H_t - L_t)}\right)\right. & V_t \neq 0 \space and \space H_t \neq L_t \\ 0 & 
V_t = 0 \space or \space H_t = L_t \end{matrix}\right .}\)
Let \(n\) be the Length Input. We denote the Moving Average of the EMV as \(\overline{EMV}_t(k,n)\), and we 
compute it for \(t \geq n - 1\) for the given Inputs in terms of a Simple Moving Average as follows.
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\(\overline{EMV}_t(k,n) = SMA_t(EMV(k),n)\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Inputs

[Link] - [Top]
• Volume Divisor:The value that the volume is divided by.
• Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Arms_Ease_of_Movement.18.scss

*Last modified Sunday, 29th January, 2023.
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Moving Average - Exponential Regression
The Moving Average - Exponential Regression (ERMA) study calculates and displays an exponential regression 
moving average of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) denote the value of the Input Data at 
Index \(t\). Let the Length Input be denoted as \(n\). Then we denote the Moving Average - Exponential 
Regression at Index \(t\) as \(ERMA_t(X,n)\).

The regression model is of the form \(\hat{X} = k_t(X,n)e^{r_t(X,n) \cdot T}\), where \(\hat{X}\) is an estimator 
for \(X\). We call \(k_t(X,n)\) the coefficient, and we call \(r_t(X,n)\) the growth constant.

Taking the logarithm of both sides of this model, we obtain the following linear regression model for the logarithm 
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of the Input Data.

\(\displaystyle{\ln(\hat{X}) = r_t(X,n) \cdot T + \ln(k_t(X,n))}\)
We then compute linear regression statistics for \(\ln(X_t)\). That is, we compute \(b_t(\ln(X),n)\) and \
(a_t(\ln(X),n)\).

This yields the following.

• \(b_t(\ln(X),n) = r_t(X,n)\)
• \(a_t(\ln(X),n) = \ln(k_t(X,n))\), or \(k_t(X,n) = e^{a_t(\ln(X),n)}\). 

Finally, we compute \(ERMA_t(X,n)\) for \(t \geq n - 1\) as follows.

\(\displaystyle{ERMA_t(X,n) = k_t(X,n)e^{r_t(X,n) \cdot n}}\)
The value of \(ERMA_t(X,n)\) is the vertical coordinate of the right endpoint of the exponential regression 
trendline of Length \(n\).

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Exponential_Regression.485.scss 

*Last modified Monday, 26th September, 2022.
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KD - Fast
This study calculates and displays both the Fast %K and the Fast %D stochastic indicators for the data specified by 
the Input Data for High, Input Data for Low, and Input Data for Last Inputs.

Let \(X^{(High)}\), \(X^{(Low)}\), and \(X^{(Close)}\) be random variables denoting the Input Data for High, 
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Input Data for Low, and Input Data for Last, respectively, and let \(X_t^{(High)}\), \(X_t^{(Low)}\), and \
(X_t^{(Last)}\) be their respective values at Index \(t\). Let the Inputs %K Length and %D Length be denoted as 
\(n_{FastK}\) and \(n_{FastD}\), respectively. The two indicators for KD - Fast are Fast%K and Fast%D (aka 
Slow%K). We compute them for \(t \geq n_{FastK} + n_{FastD}\) as follows.

\(Fast\% K_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK}) = \displaystyle{\left\{ \begin{matrix} 
100\cdot\frac{X_t^{(Close)} - \min_t\left(X_t^{(Low)},n_{FastK}\right)}{\max\left(X_t^{(High)},n_{FastK}
\right) - \min_t\left(X_t^{(Low)},n_{FastK}\right)} & \max\left(X_t^{(High)},n_{FastK}\right) - 
\min_t\left(X_t^{(Low)},n_{FastK}\right) \neq 0 \\ 100 & \max\left(X_t^{(High)},n_{FastK}\right) - 
\min_t\left(X_t^{(Low)},n_{FastK}\right) = 0 \end{matrix}\right .}\)
For an explanation of the \(\min\) and \(\max\) functions in the above formula, see our descriptions of the Moving 
Minimum and Moving Maximum.

Fast %D is calculated in terms of a Simple Moving Average, as shown below.

\(Fast\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}) = SMA_t(Fast\% 
K(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK}),n_{FastD})\)
Note: For the purposes of computing the Simple Moving Average in the above formula, internal calculations for 
Fast %K are carried out for \(n_{FastK} + 1 \leq t < n_{FastK} + n_{FastD}\). These values are not displayed as 
output.

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

In addition to the graphs of Fast %K and Fast %D, this study also displays two horizontal lines whose levels are 
determined by the Inputs Line1 Value and Line2 Value.

Inputs

• %K Length
• %D Length
• Line1 Value
• Line2 Value
• Moving Average Type
• Input Data for High
• Input Data for Low
• Input Data for Last

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

KD_-_Fast.333.scss 

*Last modified Monday, 26th September, 2022.
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KD - Slow
This study calculates and displays both the Fast %D (aka Slow %K) and Slow %D stochastic indicators for the data 
specified by the Input Data for High, Input Data for Low, and Input Data for Last Inputs. These indicators are 
based on the Fast %K indicator, which is described in the documentation for the study KD - Fast.

Let \(X^{(High)}\), \(X^{(Low)}\), and \(X^{(Close)}\) be random variables denoting the Input Data for High, 
Input Data for Low, and Input Data for Last, respectively, and let \(X_t^{(High)}\), \(X_t^{(Low)}\), and \
(X_t^{(Last)}\) be their respective values at Index \(t\). Let the Inputs Fast %K Length, Fast %D Length (Slow 
%K), and Slow %D Length be denoted as \(n_{FastK}\), \(n_{FastD}\), and \(n_{SlowD}\), respectively. The 
two indicators for KD - Slow are Fast%D (aka Slow%K) and Slow%D. We compute them in terms of Simple 
Moving Averages for \(t \geq n_{FastK} + n_{FastD} + n_{SlowD}\) as follows.

\(Fast\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}) = SMA_t(Fast\% 
K(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK}),n_{FastD})\)
Note: For the purposes of computing the Simple Moving Average in the above formula, internal calculations for 
Fast %K are carried out starting at \(t = n_{FastK} + 2\).

\(Slow\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD}) = SMA_t(Fast\% 
D(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}),n_{SlowD})\)
Note: For the purposes of computing the Simple Moving Average in the above formula, internal calculations for 
Fast %D are carried out for \(n_{FastK} + n_{FastD} + 1 \leq t < n_{FastK} + n_{FastD} + n_{SlowD}\). These 
values are not displayed as output.

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formulas could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

In addition to the graphs of Fast %D and Slow %D, this study also displays two horizontal lines whose levels are 
determined by the Inputs Line1 Value and Line2 Value.

Inputs

• Fast %K Length
• Fast %D Length (Slow %K)
• Slow %D Length
• Line1 Value
• Line2 Value
• Moving Average Type
• Input Data for High
• Input Data for Low
• Input Data for Last

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

KD_-_Slow.332.scss 
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Description

[Link] - [Top]
This study calculates and displays a Schaff Trend Cycle of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Length, Short Cycle Length, Long Cycle Length, and Multiplier be denoted as \(n\), \(n_S\), 
\(n_L\), and \(v\), respectively. We begin by comuting the MACD, denoted as \(MACD_t(X,n_F,n_S)\).

Note: The default Moving Average Type used in calculating the MACD is the Exponential Moving Average, but 
depending on the setting of the Input Moving Average Type, this could be replaced with a Linear Regression 
Moving Average, a Simple Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple 
Moving Average - Skip Zeros, or a Smoothed Moving Average.

For this study, we use variants of the Fast %K and Fast %D that differ slightly from those found in KD - Fast. We 
define these functions for a generic random variable below.

For a random variable \(Z\), the versions of Fast %K and Fast %D used in this study are denoted as \(Fast\% 
K_t(Z,n)\) and \(Fast\% D_t(Z,n,v)\), and they are computed as follows.

\(Fast\% K_t(Z,n)\) is computed using the Moving Maximum and Moving Minimum functions.

\(\displaystyle{Fast\% K_t(Z,n) = \left\{ \begin{matrix} \frac{Z_t - \min_t(Z,n)}{\max_t(Z,n) - \min_t(Z,n)} & 
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\max_t(Z,n) - \min_t(Z,n) > 0 \\ \frac{Z_{t - 1} - \min_{t - 1}(Z,n)}{\max_{t - 1}(Z,n) - \min_{t - 1}(Z,n)} & 
\max_t(Z,n) - \min_t(Z,n) \leq 0 \end{matrix}\right .} \)
\(Fast\% D_t(Z,n,v)\) is computed using a unique averaging procedure.

\(\displaystyle{Fast\% D_t(Z,n,v) = \left\{ \begin{matrix} Fast\% K_t(Z,n) & t = 0 \\ Fast\% D_{t - 1}(Z,n,v) + v 
\cdot (Z_t - Fast\% D_{t - 1}(Z,n,v)) & t > 0 \end{matrix}\right .}\)
We use these functions to compute Fast %K and Fast %D for the MACD. That is, we compute Fast %K and Fast 
%D with \(Z = MACD(X,n_S,n_L)\), as shown below.

\(Fast\% K_t(MACD(X,n_S,n_L),n)\) 
\(Fast\% D_t(MACD(X,n_S,n_L),n,v)\)
Next we compute Fast %K of \(Fast\% D_t(MACD(X,n_S,n_L),n,v)\), as shown below.

\(Fast\% K_t(Fast\% D_t(MACD(X,n_S,n_L),n,v),n)\)
Finally, we compute the Schaff Trend Cycle, which is denoted as \(STC_t(X,n_S,n_L,n,v)\). This function is the 
Fast %D of \(Fast\% D_t(MACD(X,n_S,n_L),n,v)\), as shown below.

\(STC_t(X,n_S,n_L,n,v) = Fast\% D_t(Fast\% D_t(MACD(X,n_S,n_L),n,v),n,v)\)
Inputs

[Link] - [Top]
• Input Data
• Length
• Short Cycle Length
• Long Cycle Length
• Moving Average Type
• Overbought Level
• Oversold Level
• Multiplier

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Schaff_Trend_Cycle.473.scss 

*Last modified Monday, 27th February, 2023.
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Full Contract Value
This study calculates and displays the Full Contract Value for the data specified by the Input Data Input. This 
study uses Manual Looping.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be its value at Index \(t\). We define two 
variables, the Tick Size \(s\) and the Currency Value Per Tick \(c\). The Full Contract Value at Index \(t\) is 
denoted as \(FCV_t(X,s,c)\), and it is calculated for every bar in the chart as follows.

\(FCV_t(X,s,c) = \frac{X_t}{s}\cdot\max\{s,c\}\)
The Draw Zeros Input determines whether zero values of the Subgraph of \(\frac{X_t}{s}\cdot\max\{s,c\}\) are 
drawn.

Inputs

• Input Data
• Draw Zeros: When this Input is set to Yes, then any of the visible Subgraph lines that contain zero values 

will be drawn at the zero level on the chart. This is for special purposes and normally this Input needs to be 
set to No.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Full_Contract_Value.406.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/indexcf5e.html?page=doc/ACS_ArraysAndLooping.html#ManualLooping
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index49ba.html?page=doc/ACSIL_Members_Variables_And_Arrays.html#scTickSize
https://www.sierrachart.com/ACSIL_Members_Variables_And_Arrays.html#scCurrencyValuePerTick
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Full_Contract_Value.406.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/14/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/20/indexfda3.html?page=doc/SupportedDataAndTradingServices.php


◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Force Index

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Force Index
This study calculates and displays the Force Index for the Price and Volume data.

Let \(C\) and \(V\) be random variables denoting the Closing Price and Volume, respectively, and let their 
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respective values at Index \(t\) be denoted as \(C_t\) and \(V_t\). Then we denote the Force Index at Index \(t\) as \
(FI_t\), and we compute its value for \(t > 0\) as follows.

\(FI_t = V_t(C_t - C_{t - 1})\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Force_Index.69.scss 

*Last modified Monday, 26th September, 2022.
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Force Index Average
This study calculates and displays an Exponential Moving Average of the Force Index.

Let \(FI\) be a random variable denoting the Force Index, and let the Input Moving Average Length be denoted 
as \(n\). Then we denote the Force Index Average at Index \(t\) for the given Input as \(\overline{FI}_t(n)\), and 
we compute it for \(t \geq n\) as follows.

\(\overline{FI}_t(n) = EMA_t(FI,n)\)
Inputs

• Moving Average Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Fisher Transform
[Using Studies] - [Link] - [Top]
This study calculates and displays a Fisher Transform of the data specified by the Price Input.

Let \(X\) be a random variable denoting the Price, and let \(X_t\) be the value of the Price at Index \(t\). Let the 
Input Period be denoted as \(n\). Prior to computing the Fisher Transform, we subject \(X\) to two transformations.

For the first transformation, we compute a new variable \(\xi\) (Greek letter xi) in terms of \(X\) and \(n\). Its value 
at Index \(t\) is denoted as \(\xi_t(X,n)\), and we compute it with the following recursion relation.

For \(t = 0\): \(\xi_0(X,n) = 0\)

For \(t > 0\): \(\xi_t(X,n) = \left\{\begin{matrix} 0.66\displaystyle{\left(\frac{X_t - \min_t(X,n)}{\max_t(X,n) - 
\min_t(X,n)} - 0.5\right)} + 0.67\xi_{t - 1}(x,n) & \max_t(X,n) - \min_t(X,n) \neq 0 \\ 0 & \max_t(X,n) - 
\min_t(X,n) = 0 \end{matrix}\right .\)

In the above formula, \(\min_t(X,n)\) and \(\max_t(X,n)\) are, respectively, the minimum and maximum values of 
the Price data over a moving window of Length \(n\) which terminates at Index \(t\). That is, \(\min_t(X,n) = \min\
{X_{t - n + 1},...,X_t\}\), and \(\max_t(X,n) = \max\{X_{t - n + 1},...,X_t\}\).

For the second transformation, we compute a new variable \(\xi^*\) (xi-star), in which we truncate the value of \
(\xi\) when necessary. Its value at Index \(t\) is denoted as \(\xi^*_t(X,n)\), and we compute it as follows.

\(\xi^*_t(X,n) = \displaystyle{\left\{\begin{matrix} -0.999 & \xi_t(X,n) < -0.99 \\ \xi_t(X,n) & -0.99 \leq \xi_t(X,n) 
\leq 0.99 \\ 0.999 & \xi_t(X,n) > 0.99 \end{matrix}\right .}\)
The Fisher Transform at Index \(t\) for the given Inputs is denoted as \(FT_t(X,n)\), and we compute it for \(t \geq 
0\) with the following recursion relation.

For \(t = 0\): \(FT_0(X,n) = 0\)

For \(t > 0\): \(FT_t(X,n) = 0.5\displaystyle{\left(\ln\left(\frac{1 + \xi^*_t(X,n)}{1 - \xi^*_t(X,n)}\right) + FT_{t - 
1}(X,n)\right)}\)
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This study also calculates and displays an Offset Fisher Transform, which is just the delayed function \(FT_{t - 
1}(X,n)\). The calculation of this function starts at \(t = 1\).

Inputs

• Price
• Period

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Transform.343.scss 
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Gann HiLo Activator
This study calculates and displays a Gann HiLo Activator (GHLA) of the Price Data. The GHLA is meant to be 
used in conjunction with the Gann Trend Oscillator and the Gann Swing Oscillator, as prescribed by Robert Krausz 
in his article The New Gann Swing Chartist, Stocks & Commodities V16:2 (pp 57-66).

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Input Length be denoted as \(n\).

We introduce a function \(HiLo_t(n)\) and compute it for \(t \geq n\) in terms of Simple Moving Averages as 
follows.

\(\displaystyle{HiLo_t(n) = \left\{ \begin{matrix} 1 & C_t > SMA_{t - 1}(H,n) \\ 0 & SMA_{t - 1}(L,n) \leq C_t 
\leq SMA_{t - 1}(H,n) \\ -1 & C_t < SMA_{t - 1}(L,n) \end{matrix}\right .}\)
Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Averages in the above 
formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.
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We denote the Gann HiLo Activator as \(GHLA_t(n)\), and we compute it as follows.

\(\displaystyle{GHLA_t(n) = \left\{ \begin{matrix} SMA_{t - 1}(L,n) & HiLo_t(n) = 1 \\ GHLA_{t - 1}(n) & 
HiLo_t(n) = 0 \\ SMA_{t - 1}(H,n) & HiLo_t(n) = -1 \end{matrix}\right .}\)
The Subgraph of the Gann HiLo Activator is colored as follows.

• \(HiLo_t(n) = 1 \Rightarrow\) Green
• \(HiLo_t(n) = -1 \Rightarrow\) Red
• \(HiLo_t(n) = 0 \Rightarrow\) Color at previous chart bar

Inputs

• Length
• Moving Average Type

*Last modified Monday, 26th September, 2022.
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Gann Swing Oscillator
This study calculates and displays the Gann Swing Oscillator (GSO) of the Price Data. The GSO is meant to be 
used in conjunction with the Gann HiLo Activator and the Gann Trend Oscillator, as prescribed by Robert Krausz 
in his article The New Gann Swing Chartist, Stocks & Commodities V16:2 (pp 57-66).

Let \(H_t\) and \(L_t\) be, respectively, the High Price and Low Price at Index \(t\).

Let \(H_t\) and \(L_t\) be, respectively, the High Price and Low Price at Index \(t\).

An Uptrend occurs at Index \(t\) if \(H_{t - 1} < H_t\) and \(L_{t - 1} < L_t\).

A Downtrend occurs at Index \(t\) if \(H_{t - 1} > H_t\) and \(L_{t - 1} > L_t\).

An Upswing occurs at Index \(t\) if \(H_{t - 1} > H_t\) and \(L_{t - 1} > L_t\) and \(H_t < H_{t + 1}\) and \(L_t < 
L_{t + 1}\). That is, an Upswing occurs at Index \(t\) if a Downtrend is immediately followed by an Uptrend at \
(t\).

A Downswing occurs at Index \(t\) if \(H_{t - 1} < H_t\) and \(L_{t - 1} < L_t\) and \(H_t > H_{t + 1}\) and \(L_t 
> L_{t + 1}\). That is, a Downswing occurs at Index \(t\) if an Uptrend is immediately followed by a Downtrend at 
\(t\).

We denote the value of the Gann Swing Oscillator at Index \(t\) as \(GSO_t\), and we compute it for \(t > 1\) as 
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follows.

\(\displaystyle{GSO_t =\left\{ \begin{matrix} 1 & Upswing \space and \space H_{t + 1} > H_t \space and \space 
H_{t + 2} > H_{t + 1} \\ -1 & Downswing \space and \space L_{t + 1} < L_t \space and \space L_{t + 2} < L_{t + 
1} \\ GSO_{t - 1} & Otherwise \end{matrix}\right .}\)
Simply put, the value of GSO at Index \(t\) is 1 if an Upswing is immediately followed by two higher Highs, the 
value is -1 if a Downswing is immediately followed by two lower Lows, and if neither of these things occur then 
the previous value of the GSO is used.

Inputs

• This study has no inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Gann_Swing_Oscillator.478.scss 

*Last modified Monday, 26th September, 2022.
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Gann Trend Oscillator
This study calculates and displays the Gann Trend Oscillator (GTO) of the Price Data. The GTO is meant to be 
used in conjunction with the Gann HiLo Activator and the Gann Swing Oscillator, as prescribed by Robert Krausz 
in his article The New Gann Swing Chartist, Stocks & Commodities V16:2 (pp 57-66).

Let \(H_t\) and \(L_t\) be, respectively, the High Price and Low Price at Index \(t\).

An Uptrend occurs at Index \(t\) if \(H_{t - 1} < H_t\) and \(L_{t - 1} < L_t\).

A Downtrend occurs at Index \(t\) if \(H_{t - 1} > H_t\) and \(L_{t - 1} > L_t\).

We denote the value of the Gann Trend Oscillator at Index \(t\) as \(GTO_t\), and we compute it for \(t > 0\) as 
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follows.

\(\displaystyle{GTO_t =\left\{ \begin{matrix} 1 & Uptrend \\ -1 & Downtrend \\ 0 & No \space Trend 
\end{matrix}\right .}\)
Inputs

• This study has no inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Gann_Trend_Oscillator.477.scss 

*Last modified Monday, 26th September, 2022.
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Clear Method Swing Line
This study displays Ron Black's Clear Method Swing Line for the Price Data. This study has no calculations; the 
study Subgraph is determined entirely by logical comparisons.

Let \(H_t\) and \(L_t\) be the values of the High Price and Low Price, respectively, at Index \(t\). 

We define five new quantities: the Highest High, the Highest Low, the Lowest High, the Lowest Low, and the Up 
Swing, and we denote their respective values at Index \(t\) as \(HH_t\), \(HL_t\), \(LH_t\), \(LL_t\), and \(US_t\), 
and these quantities are all initialized to zero. Note that, in the context of this study, "Highest" and "Lowest" do not 
refer to the simple maximum and minimum here. The determination of these quantities is more complicated than 
that, as we will explain below.

There are three cases to consider, and we will compute the above five quantities for each case. We will use 
superscripted case numbers to differentiate the cases. For instance, \(HH^{(1)}_t\) is the Highest High for Case 1.

Case 1:

\(HH^{(1)}_t = \left\{ \begin{matrix} H_t & H_t > HH_{t - 1} \\ HH_{t - 1} & H_t \geq HH_{t - 1} \end{matrix}
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\right .\) 

\(HL^{(1)}_t = \left\{ \begin{matrix} L_t & L_t > HL_{t - 1} \\ HL_{t - 1} & H_t \leq HL_{t - 1} \end{matrix}
\right .\) 

\(US^{(1)}_t = \left\{ \begin{matrix} 0 & H_t < HL^{(1)}_t \\ 1 & H_t \geq HL^{(1)}_t \end{matrix}\right .\) 

\(LL^{(1)}_t = \left\{ \begin{matrix} L_t & H_t < HL^{(1)}_t \\ LL_{t - 1} & H_t \geq HL^{(1)}_t \end{matrix}
\right .\) 

\(LH^{(1)}_t = \left\{ \begin{matrix} H_t & H_t < HL^{(1)}_t \\ LH_{t - 1} & H_t \geq HL^{(1)}_t \end{matrix}
\right .\)
Case 2:

\(LL^{(2)}_t = \left\{ \begin{matrix} L_t & L_t < LL^{(1)}_t \\ LL^{(1)}_t & L_t \geq LL^{(1)}_t \end{matrix}
\right .\) 

\(LH^{(2)}_t = \left\{ \begin{matrix} H_t & H_t < LH^{(1)}_t \\ LH^{(1)}_t & H_t \geq LH^{(1)}_t 
\end{matrix}\right .\) 

\(US^{(2)}_t = \left\{ \begin{matrix} 1 & L_t > LH^{(2)}_t \\ 0 & L_t \leq LH^{(2)}_t \end{matrix}\right .\) 

\(HH^{(2)}_t = \left\{ \begin{matrix} H_t & L_t > LH^{(2)}_t \\ HH^{(1)}_t & L_t \leq LH^{(2)}_t \end{matrix}
\right .\) 

\(HL^{(2)}_t = \left\{ \begin{matrix} L_t & L_t > LH^{(2)}_t \\ HL^{(1)}_t & L_t \leq LH^{(2)}_t \end{matrix}
\right .\)
Case 3:

\(LL^{(3)}_t = \left\{ \begin{matrix} L_t & L_t < LL_{t - 1} \\ LL_{t - 1} & L_t \geq LL_{t - 1} \end{matrix}
\right .\) 

\(LH^{(3)}_t = \left\{ \begin{matrix} H_t & H_t < LH_{t - 1} \\ LH_{t - 1} & H_t \geq LH_{t - 1} \end{matrix}
\right .\) 

\(US^{(3)}_t = \left\{ \begin{matrix} 1 & L_t > LH^{(3)}_t \\ 0 & L_t \leq LH^{(3)}_t \end{matrix}\right .\) 

\(HH^{(2)}_t = \left\{ \begin{matrix} H_t & L_t > LH^{(3)}_t \\ HH_{t - 1} & L_t \leq LH^{(3)}_t \end{matrix}
\right .\) 

\(HL^{(2)}_t = \left\{ \begin{matrix} L_t & L_t > LH^{(3)}_t \\ LH_{t - 1} & L_t \leq LH^{(3)}_t \end{matrix}
\right .\)
Next, we consolidate the three cases as follows.

\(HH_t = \left\{ \begin{matrix} HH^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ HH^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ HH^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(HL_t = \left\{ \begin{matrix} HL^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ HL^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ HL^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(US_t = \left\{ \begin{matrix} US^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ US^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ US^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(LL_t = \left\{ \begin{matrix} LL^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ LL^{(2)}_t & 
US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ LL^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\) 

\(LH_t = \left\{ \begin{matrix} LH^{(1)}_t & US_{t - 1} = 1 \space and \space US^{(1)}_t = 1 \\ LH^{(2)}_t & 



US_{t - 1} = 1 \space and \space US^{(1)}_t = 0 \\ LH^{(3)}_t & US_{t - 1} = 0 \end{matrix}\right .\)
Finally, we denote the Clear Method Swing Line at Index \(t\) as \(SL_t\). This quantity is what appears in the 
study Subgraph, and we determine it as follows.

\(SL_t = \left\{ \begin{matrix} HL_t & US_t = 1 \\ LH_t & US_t = 0 \end{matrix}\right .\)
If \(US_t = 1\), then the chart is in an Up Trend, and if \(US_t = 0\), then the chart is in a Down Trend. The 
Subgraph is colored as follows.

• \(US_t = 1 \Rightarrow\) Cyan
• \(US_t = 0 \Rightarrow\) Magenta

Inputs

This study has no inputs.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Clear_Method_Swing_Line.282.211.scss 

*Last modified Monday, 26th September, 2022.
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HL Volatility
This study calculates and displays a HL Volatility indicator for the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, and let \(H_t\), \(L_t\), 
and \(C_t\) be their respective values at Index \(t\). Let the Moving Average Length Input be denoted as \(n\). We 
begin by computing \(HLDiff_t(n)\), the difference between the Highest High and Lowest Low, as follows.

\(HLDiff_t(n) = \max_t(H,n) - \min_t(L,n)\)
We denote the HL Volatility as \(HLVol_t(n)\), and we compute it for \(t > 0\) in terms of Exponential Moving 
Averages as follows.

\(\displaystyle{HLVol_t(n) =\left\{ \begin{matrix} 100\cdot\frac{EMA_t(HLDiff(n),n)}{EMA_t(C,n)} & 
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EMA_t(C,n) \neq 0 \\ 0 & EMA_t(C,n) = 0 \end{matrix}\right .}\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Averages in each of 
the above formulas could be replaced with Linear Regression Moving Averages, Simple Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

Inputs

• Moving Average Type
• Moving Average Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

HL_Volatility.443.scss 

*Last modified Monday, 26th September, 2022.
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Herrick Payoff Index
This study calculates and displays a Herrick Payoff Index for the Price Data. The Herrick Payoff Index helps to 
show the amount of money flowing into or out of a futures contract. This study uses Open Interest in its 
calculations. Therefore, the symbol of the chart must contain Open Interest. Only Historical Daily data charts 
provide Open Interest, not Intraday charts.

The best analysis will be achieved by using Open Interest data that includes the total Open Interest for all the 
contracts for the underlying market. Some data services will provide open interest data this way or use certain 
symbols to provide total Open Interest for all contracts for the underlying market.

Let \(H\), \(L\), \(OI\), and \(V\) be random variables denoting the High Price, Low Price, Open Interest, and 
Volume respectively, and let \(H_t\), \(L_t\), \(OI_t\), and \(V_t\) be their respective values at Index \(t\). We 
define the High-Low Average Price \(\overline{P}_t^{(HL)}\) and Modified Open Interest \(OI_t^*\) as follows.

\(\displaystyle{\overline{P}_t^{(HL)} = \frac{H_t + L_t}{2}}\) 
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\(\displaystyle{OI_t^* = \left\{ \begin{matrix} OI_t & OI_t > 0 \\ OI_{t - 1} & OI_t \leq 0 \end{matrix}\right .}\)
Let the Value of a .01 Move, Divisor, and Smoothing multiplier Inputs be denoted as \(v_1\), \(v_2\), and \
(v_3\), respectively. We define an intermediate function in the calculation of the Herrick Payoff Index. This 
intermediate function is denoted as \(HPI^*_t(v_1,v_2)\). The formula for this function depends on the setting of 
the Maximum or Minimum Open Interest: 1= maximum, 2= minimum Input.

If Maximum or Minimum Open Interest: 1= maximum, 2= minimum is set equal to \(1\), then we compute \
(HPI^*_t(v_1,v_2)\) for \(t > 0\) and \(\max\left\{OI^*_t,OI_{t - 1}\right\} > 0\) as follows.

\(\displaystyle{HPI^*_t(v_1,v_2) = \frac{v_1V_t\left(\overline{P}_t^{(HL)} - \overline{P}_{t - 1}^{(HL)}
\right)}{v_2}\cdot\frac{1 \pm 2 \left|OI^*_t - OI_{t - 1}\right|}{\max\left\{OI^*_t,OI_{t - 1}\right\}}}\)
Regarding the \(\pm\) sign in the above function, \(+\) is used when \(\overline{P}_t^{(HL)} > \overline{P}_{t - 
1}^{(HL)}\), and \(-\) is used when \(\overline{P}_t^{(HL)} \leq \overline{P}_{t - 1}^{(HL)}\).

We denote the Herrick Payoff Index at Index \(t\) for the given Inputs as \(HPI_t(v_1,v_2,v_3)\), and we compute 
it as follows.

For \(t \leq 1\):

\(\displaystyle{HPI_t(v_1,v_2,v_3) = \left\{ \begin{matrix} HPI^*_t(v_1,v_2) & \max\left\{OI^*_t,OI_{t - 
1}\right\} > 0 \\ HPI_{t - 1}(v_1,v_2,v_3) & \max\left\{OI^*_t,OI_{t - 1}\right\} \leq 0 \end{matrix}\right .}\)
For \(t > 0\):

\(\displaystyle{HPI_t(v_1,v_2,v_3) = \left\{ \begin{matrix} HPI_{t - 1}(v_1,v_2,v_3) + 
v_3\left(HPI^*_t(v_1,v_2) - HPI_{t - 1}(v_1,v_2,v_3)\right) & \max\left\{OI^*_t,OI_{t - 1}\right\} > 0 \\ HPI_{t - 
1}(v_1,v_2,v_3) & \max\left\{OI^*_t,OI_{t - 1}\right\} \leq 0 \end{matrix}\right .}\)
If Maximum or Minimum Open Interest: 1= maximum, 2= minimum is set equal to \(2\), then we compute \
(HPI^*_t(v_1,v_2)\) and \(HPI_t(v_1,v_2,v_3)\) in the same way, except that \(\max\left\{OI^*_t,OI_{t - 
1}\right\}\) is replaced with \(\min\left\{OI^*_t,OI_{t - 1}\right\}\).

Inputs

• Value of a .01 Move: This is the price value of a .01 price move.
• Smoothing multiplier: A larger value of this multiplier makes the Herrick Payoff Index less smooth, and 

using a smaller value makes the Herrick Payoff Index more smooth.
• Maximum or Minimum Open Interest: 1= maximum, 2= minimum: In the calculation of the Herrick 

Payoff Index, it is necessary to determine the maximum or minimum of the open interest at the current 
calculation index and the prior index. Set this Input to 1 to use the maximum or to 2 to use the minimum 
between the current open interest and the prior open interest. Formulas: max(CurrentOpenInterest, 
PriorOpenInterest), min(CurrentOpenInterest, PriorOpenInterest).

• Divisor: This divisor is used to scale up or down the Herrick Payoff Index.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Herrick_Payoff_Index.29.scss 

*Last modified Monday, 26th September, 2022.
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Volatility - Historical
This study calculates and displays the Historical Volatility for the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input. Then we denote the Logarithmic Return of the 
Input Data at Index \(t\) as \(LR_t(X)\), and we compute it for \(t > 0\) as follows.

\(LR_t(X) = \displaystyle{\ln\left(\frac{X_t}{X_{t - 1}}\right)}\)
Let \(LR(X)\) be a random variable denoting the Logarithmic Return of the Input Data, and let the Length and 
Number of Bars per Year Inputs be denoted as \(n\) and \(N\), respectively. Then we denote the Volatility - 
Historical at Index \(t\) for the given Inputs as \(HVol_t(X,n,N)\), and we compute it in terms of a Simple Moving 
Average for \(t \geq n\) as follows.

\(HVol_t(X,n,N) = 100\displaystyle{\sqrt{N}\sqrt{\frac{1}{n - 1} \sum_{i = \max\{0,t-n+1\}}^t \left(LR_i(X) - 
SMA_t(LR(X),n)\right)^2}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length
• Number of Bars per Year: In order for this study to calculate historical volatility correctly, it is necessary 

for you to enter the number of bars in your chart that make up a one-year time period.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volatility_Historical.184.scss 

*Last modified Monday, 03rd October, 2022.
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HalfTrend
This study calculates and displays a HalfTrend study of the Price Data.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Let the Inputs Length, ATR Length, and 
Channel Deviation be denoted as \(n\), \(n_{ATR}\), and \(CD\), respectively.

We begin by defining the following functions.

• Highest High Price: \(\max_t(H,n)\) - See documentation for Moving Maximum
• Lowest Low Price: \(\min_t(L,n)\) - See documentation for Moving Minimum
• Simple Moving Average of High Price: \(SMA_t(H,n)\)
• Simple Moving Average of Low Price: \(SMA_t(L,n)\)
• Average True Range: \(ATR_t(n_{ATR})\)
• Next Trend: \(NextTrend_t(n) = NextTrend_{t - 1}(n)\)
• Trend: \(Trend_t(n) = Trend_{t - 1}(n)\)
• Min High Price: \(H^{(min)}_t(n) = H^{(min)}_{t - 1}(n)\)
• Max Low Price: \(L^{(max)}_t(n) = L^{(max)}_{t - 1}(n)\)
• Arrow Up: \(ArrowUp_t(n,n_{ATR}) = ArrowUp_{t - 1}(n,n_{ATR})\) 
• Arrow Down: \(ArrowDown_t(n,n_{ATR}) = ArrowDown_{t - 1}(n,n_{ATR})\) 

The Average True Range is computed using an Exponential Moving Average by default. This can be changed by 
appropriately setting the ATR Moving Average Type Input.

We make the following initializations at \(t = 0\).

• \(Trend_0(n) = 0\)
• \(NextTrend_0(n) = 0\)
• \(H^{(min)}_0(n) = H_0\)
• \(L^{(max)}_0(n) = L_0\)
• HalfTrend_0(n,n_{ATR},CD) = C_0

\(HalfTrend_t(n,n_{ATR},CD)\) is the main Subgraph in this study.

For \(t \geq 0\), we execute an elaborate series of calculations as follows.

• If \(NextTrend_t(n) = 1\):
◦ \(L^{(max)}_t(n) = \max\{\min_t(L,n), L^{(max)}_t(n)\}\)
◦ If \(SMA_t(H,n) < L^{(max)}_t(n)\) and \(C_t < L_{t - 1}\)

▪ \(Trend_t(n) = 1\)
▪ \(NextTrend_t(n) = 0\)
▪ \(H^{(min)}_t(n) = \max_t(H,n)\)

•
• If \(NextTrend_t(n) = 0\):

◦ \(H^{(min)}_t(n) = \max\{\max_t(H,n), H^{(min)}_t(n)\}\)
◦ If \(SMA_t(L,n) > H^{(min)}_t(n)\) and \(C_t > H_{t - 1}\)

▪ \(Trend_t(n) = 0\)
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▪ \(NextTrend_t(n) = 1\)
▪ \(L^{(max)}_t(n) = \min_t(L,n)\)

In the next block of calculations we introduce four new functions: Up, Down, ATR Channel High, and ATR 
Channel Low, denoted respectively as \(Up_t(n)\), \(Down_t(n)\), \(ATR^{(High)}_t(n, n_{ATR}, CD)\), and \
(ATR^{(Low)}_t(n, n_{ATR}, CD)\).

• If \(Trend_t(n) = 0\):
◦ If \(Trend_{t - 1} = 1\)

▪ \(Up_t(n) = Down_{t - 1}(n)\)
▪ \(ArrowUp_t(n,n_{ATR}) = Up_t(n) - \frac{1}{2}ATR_t(n_{ATR})\)

◦ If \(Trend_{t - 1} = 0\)
▪ \(Up_t(n) = \max\{L^{(max)}_t(n), Up_{t - 1}(n)\}\)

◦ \(ATR^{(High)}_t(n, n_{ATR}, CD) = Up_t(n) + \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ \(ATR^{(Low)}_t(n, n_{ATR}, CD) = Up_t(n) - \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ Down_t(n) = 0

•
• If \(Trend_t(n) = 1\):

◦ If \(Trend_{t - 1} = 0\)
▪ \(Down_t(n) = Up_{t - 1}(n)\)
▪ \(ArrowDown_t(n,n_{ATR}) = Down_t(n) + \frac{1}{2}ATR_t(n_{ATR})\)

◦ If \(Trend_{t - 1} = 1\)
▪ \(Down_t(n) = \min\{H^{(min)}_t(n), Down_{t - 1}(n)\}\)

◦ \(ATR^{(High)}_t(n, n_{ATR}, CD) = Down_t(n) + \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ \(ATR^{(Low)}_t(n, n_{ATR}, CD) = Down_t(n) - \frac{1}{2}CD \cdot ATR_t(n_{ATR})\) 
◦ Up_t(n) = 0

Finally, we compute the HalfTrend as follows.

\(\displaystyle{HT_t(n) = \left\{ \begin{matrix} Up_t(n) & Trend_t(n) = 0 \\ Down_t(n) & Trend_t(n) = 1 
\end{matrix}\right .}\)
The study displays a total of 5 Subgraphs: \(HT_t(n)\) (as a solid line), \(ATR^{(High)}_t(n, n_{ATR}, CD)\) and 
\(ATR^{(Low)}_t(n, n_{ATR}, CD)\) (as dashed lines), and \(ArrowUp_t(n,n_{ATR})\) and \
(ArrowDown_t(n,n_{ATR})\) (as arrows).

Inputs

• Length
• ATR Length
• ATR Moving Average Type
• Channel Deviation

*Last modified Monday, 26th September, 2022.
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Inside Bar
This study will color bars that have an Inside Bar pattern. An Inside Bar is a bar that has a lower High and a higher 
Low than those of the previous bar.

Let \(H\) and \(L\) be random variables denoting the High and Low prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Then we denote the Inside Bar at Index \(t\) as \(IB_t\), and we compute it 
for \(t \geq 0\) as follows.

\(\displaystyle{IB_t = \left\{\begin{matrix} H_t & H_t < H_{t - 1} \space and \space L_t > L_{t - 1} \\ 0 & H_t 
\geq H_{t - 1} \space or \space L_t \leq L_{t - 1} \end{matrix}\right .}\)
The Inside Bars are the bars for which \(IB_t\) is nonzero.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inside_Bar.92.scss 

*Last modified Monday, 26th September, 2022.
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Inside or Equals Bar
This study will color bars that have an Inside or Equals Bar pattern. An Inside or Equals Bar is a bar that has a 
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High that is no greater than that of the previous bar, and a Low that is no smaller than that of the previous bar.

Let \(H\) and \(L\) be random variables denoting the High and Low prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Then we denote the Inside or Equals Bar at Index \(t\) as \(IEB_t\), and 
we compute it for \(t \geq 0\) as follows.

\(\displaystyle{IEB_t = \left\{\begin{matrix} 1 & H_t \leq H_{t - 1} \space and \space L_t \geq L_{t - 1} \\ 0 & 
H_t > H_{t - 1} \space or \space L_t < L_{t - 1} \end{matrix}\right .}\)
The Inside or Equals Bars are the bars for which \(IEB_t = 1\).

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inside_or_Equals_Bar.165.scss 
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Inertia
This study calculates and displays the Inertia study for the Price Data.

Let the Relative Vigor Index Length and Linear Regression Length Inputs be denoted as \(n_{RVI}\) and \
(n_{LR}\), respectively. 

We denote the Inertia of the Price Data at Index \(t\) for the given Inputs as \(Inertia^{(1)}_t(n_{RVI},(n_{LR})
\). It is a Moving Linear Regression of a Smoothed Relative Vigor Index 2, and we compute it for \(t \geq \max\
{(n_{RVI},(n_{LR})\}\) as follows.

\(Inertia^{(1)}_t(n_{RVI},n_{LR}) = MLR_t\left(\overline{RVI}^{(2)}(n_{RVI}),n_{LR}\right)\)
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• Relative Vigor Index Length
• Linear Regression Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inertia.285.scss 

*Last modified Monday, 26th September, 2022.
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Inertia 2
This study calculates and displays the Inertia 2 study for the Price Data.

Let \(C\) be a random variable denoting the Close Price, and let the Standard Deviation Length, Relative 
Volatility Index Length, and Linear Regression Length Inputs be denoted as \(n_\sigma\), \(n_{RVIX}\), and \
(n_{LR}\), respectively. We denote the Relative Volatility Index Up and Relative Volatility Index Down at Index \
(t\) as \(RVIX^{(U)}_t(n_\sigma)\) and \(RVIX^{(D)}_t(n_\sigma)\), respectively, and we compute them in terms 
of a Standard Deviation for \(t \geq \max\{n_\sigma, n_{RVIX}, n_{LR}\}\) as follows.

\(\displaystyle{RVIX^{(U)}_t(n_\sigma) = \left\{ \begin{matrix} \sigma_t(C,n_\sigma) & C_t > C_{t - 1} \\ 0 & 
C_t \leq C_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{RVIX^{(D)}_t(n_\sigma) = \left\{ \begin{matrix} 0 & C_t > C_{t - 1} \\ \sigma_t(C,n_\sigma) & 
C_t \leq C_{t - 1} \end{matrix}\right .}\)
Next we compute the Smoothed Relative Volatility Index Up and Smoothed Relative Volatility Index Down. The 
values of these at Index \(t\) are denoted as \(\overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX})\) and \
(\overline{RVIX}^{(D)}_t(n_\sigma,n_{RVIX})\), respectively. These both have the value \(0\) for \(t < \max\
{n_\sigma, n_{RVIX}, n_{LR}\}\). We compute them for \(t \geq \max\{n_\sigma, n_{RVIX}, n_{LR}\}\) as 
follows.

\(\displaystyle{\overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) = \frac{\overline{RVIX}^{(U)}_{t - 1}
(n_\sigma,n_{RVIX})\cdot(n_{RVIX} - 1) + RVIX^{(U)}_t(n_\sigma)}{n_{RVIX}}}\) 

\(\displaystyle{\overline{RVIX}^{(D)}_t(n_\sigma,n_{RVIX}) = \frac{\overline{RVIX}^{(D)}_{t - 1}
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(n_\sigma,n_{RVIX})\cdot(n_{RVIX} - 1) + RVIX^{(D)}_t(n_\sigma)}{n_{RVIX}}}\)
We denote the Relative Volatility Index at Index \(t\) as \(RVIX_t(n_\sigma,n_{RVIX})\), and we compute it for \
(t \geq \max\{n_\sigma, n_{RVIX}, n_{LR}\}\) as follows.

\(\displaystyle{RVIX_t(n_\sigma,n_{RVIX}) = \left\{ \begin{matrix} 100\cdot\frac{\overline{RVIX}^{(U)}
_t(n_\sigma,n_{RVIX})}{\overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) + \overline{RVIX}^{(D)}
_t(n_\sigma,n_{RVIX})} & \overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) + \overline{RVIX}^{(D)}
_t(n_\sigma,n_{RVIX}) \neq 0 \\ 0 & \overline{RVIX}^{(U)}_t(n_\sigma,n_{RVIX}) + \overline{RVIX}^{(D)}
_t(n_\sigma,n_{RVIX}) = 0 \end{matrix}\right .}\)
Finally, we denote Inertia 2 at Index \(t\) as \(Inertia^{(2)}_t(n_\sigma,n_{RVIX},n_{LR})\). It is a Moving 
Linear Regression of the Relative Volatility Index, and we compute it for \(t \geq \max\
{n_\sigma,n_{RVIX},n_{LR}\}\) as follows.

\(Inertia^{(2)}_t(n_\sigma,n_{RVIX},n_{LR}) = MLR_t(RVIX(n_\sigma,n_{RVIX}),n_{LR})\)
Inputs

• Standard Deviation Length
• Relative Volatility Index Length
• Linear Regression Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Inertia_2.288.scss 
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KDJ
This study calculates and displays the same Subgraphs that are displayed in the KD - Slow study. In addition to 
those, this study calculates and displays the J line. The KDJ study is named after the lines Slow %K, Slow %D, 
and J. Simply put, the J line is computed as J = 3*(Slow %K) - 2*(Slow %D). In our notation it is expressed as 
follows.
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\(J_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD}) = 3 \cdot Slow\% 
K_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD}) - 2 \cdot Slow\% 
D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD})\)
Inputs

• Fast %K Length
• Fast %D Length (Slow %K)
• Slow %D Length
• Line1 Value
• Line2 Value
• Moving Average Type
• Input Data for High
• Input Data for Low
• Input Data for Last

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

KDJ.438.332.scss 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays the Bill Williams Alligator for the Price data. This study is a set of three 
indicators: the Jaw, Teeth, and Lips of the Alligator. It is closely related to the Smoothed Moving Average. See 
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that study for an explanation of the notation used here.

Let the Jaw Length, Teeth Length, and Lips Length Inputs be denoted as \(n_J\), \(n_T\), and \(n_L\), 
respectively. We denote the Jaw, Teeth, and Lips of the Bill Williams Alligator at Index \(t\) as \(Jaw_t(X,n_J)\), \
(Teeth_t(X,n_T)\), and \(Lips_t(X,n_L)\), respectively, and we compute them as follows.

For \(t \geq 8\): \(Jaw_t(X,n_J) = SMMA_{t - 8}(X,n_J,0)\)

For \(t \geq 5\): \(Teeth_t(X,n_T) = SMMA_{t - 5}(X,n_T,0)\)

For \(t \geq 3\): \(Lips_t(X,n_L) = SMMA_{t - 3}(X,n_L,0)\)

Note: Depending on the setting of the Input Moving Average Type, the Smoothed Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, or a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros.

Inputs

[Link] - [Top]
• Input Data
• Jaw Length
• Teeth Length
• Lips Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bill_Williams_Alligator.175.scss 

*Last modified Tuesday, 31st January, 2023.
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Kijun-Sen
This study calculates and displays the Kijun-Sen study for the data specified by the Input Data High and Input 
Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denotining Input Data High and Input Data Low, 
respectively, and let \(X_t^{(High)}\) and \(X_t^{(Low)}\) be their respective values at Index \(t\). Let the Kijun-
Sen Length be denoted as \(n_{KS}\).

We denote the maximum value of \(X_t^{(High)}\) and the minimum value of \(X_t^{(Low)}\) over a moving 
window of \(n_{KS}\) chart bars terminating at Index \(t\) as \(\max_t(X^{(High)},n_{KS})\) and \
(\min_t(X^{(Low)},n_{KS})\), respectively. These are computed for \(t \geq n_{KS} - 1\) as follows.

\(\max_t\left(X^{(High)},n_{KS}\right) = \max\left\{X_{t - n_{KS} + 1}^{(High)},...,X_t^{(High)}\right\}\) 

\(\min_t\left(X^{(Low)},n_{KS}\right) = \min\left\{X_{t - n_{KS} + 1}^{(Low)},...,X_t^{(Low)}\right\}\)
We denote the value of Kijun-Sen at Index \(t\) for the given Inputs as \(KS_t\left(X^{(High)}, X^{(Low)}, 
n_{KS}\right)\), and we compute it for \(t \geq n_{KS} - 1\) as follows.

\(KS_t\left(X^{(High)}, X^{(Low)}, n_{KS}\right) = \displaystyle{\frac{\max_t\left(X^{(High)},n_{KS}\right) + 
\min_t\left(X^{(Low)},n_{KS}\right)}{2}}\)
This study is mathematically identical to the Tenkan-Sen study. The only difference between the two is that Kijun-
Sen has a default length of \(n_{KS} = 26\), while Tenkan-Sen has a default length of \(n_{TS} = 9\).

Inputs

• Kijun-Sen Length
• Input Data High
• Input Data Low

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Kijun_Sen.196.scss 

*Last modified Monday, 26th September, 2022.
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• Using Studies (Opens a new page)

Market Structure MSL/MSH
This study identifies Market Structure Lows and Highs on the chart. The bars where these occur will be colored. 
The color to use is controlled through the Subgraph color settings. You can also optionally show Labels on the 
bars.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be the Open, High, Low, and Close Prices, respectively, at Index \(t\). We 
denote the Market Structure High and Market Structure Low functions at Index \(t\) as \(MSH_t\) and \(MSL_t\), 
respectively, and we compute them for \(t \geq 2\) as follows.

\(\displaystyle{MSH_t = \left\{ \begin{matrix} 1 & (O_{t - 1} < C_{t - 1} \space and \space O_t < C_t \space and 
\space O_{t + 1} > C_{t + 1}) \space and \space (H_{t - 1} < H_t \space and \space H_{t + 1} < H_t) \\ 0 & 
otherwise \end{matrix}\right .}\) 

\(\displaystyle{MSL_t = \left\{ \begin{matrix} 1 & (O_{t - 1} > C_{t - 1} \space and \space O_t > C_t \space and 
\space O_{t + 1} < C_{t + 1}) \space and \space (L_{t - 1} > L_t \space and \space L_{t + 1} > L_t) \\ 0 & 
otherwise \end{matrix}\right .}\)
The Label at Index \(t\), if there is one, is denoted as \(Label_t\). A bar has a Label only if either \(MSH\) or \
(MSL\) has a value of \(1\) at that bar. The possible values of the Labels are \(HH\) (Higher High), \(LH\) (Lower 
High), \(LL\) (Lower Low), and \(HL\) (Higher Low). These labels are displayed only if the Draw Labels Input is 
set to Yes. Below we describe in detail how the value of the Label for a given bar is determined.

• Case 1: \(MSH_t = 1\)
We enumerate the values of the Index \(t\) at which \(MSH_t = 1\) as \(T^{(MSH)}_i\), where \(i = 1, 2, 
3, ...\). The Labels \(HH\) and \(LH\) can only appear at these values of the Index.
For \(i = 1\), we have \(Label_{T^{(MSH)}_1} = HH\)
For \(i > 1\), we have the following.
\(\displaystyle{Label_{T^{(MSH)}_i} = \left\{ \begin{matrix} HH & H_{T^{(MSH)}_{i - 1}} < 
H_{T^{(MSH)}_i} \\ Label_{T^{(MSH)}_{i - 1}} & H_{T^{(MSH)}_{i - 1}} = H_{T^{(MSH)}_i} \\ 
LH & H_{T^{(MSH)}_{i - 1}} > H_{T^{(MSH)}_i} \end{matrix}\right .}\) The bars with Indices \
(T^{(MSH)}_i\) are colored purple by default. If the labels are displayed, then they appear above their 
corresponding bars at a vertical position \(H_{T^{(MSH)}_i} + \frac{k}{100}\left(H_{T^{(MSH)}_i} - 
L_{T^{(MSH)}_i}\right)\), where \(k\) denotes the Text Labels Percentage Offset Input.
If the Display Price Values Input is set to Yes, then the High Price \(H_{T^{(MSH)}_i}\) appears in the 
Label at Index \(t = T^{(MSH)}_i\)

• Case 2: \(MSL_t = 1\)
We enumerate the values of the Index \(t\) at which \(MSL_t = 1\) as \(T^{(MSL)}_i\), where \(i = 1, 2, 
3, ...\). The Labels \(LL\) and \(HL\) can only appear at these values of the Index.
For \(i = 1\), we have \(Label_{T^{(MSL)}_1} = LL\)
For \(i > 1\), we have the following.
\(\displaystyle{Label_{T^{(MSL)}_i} = \left\{ \begin{matrix} LL & L_{T^{(MSL)}_{i - 1}} > 
L_{T^{(MSL)}_i} \\ Label_{T^{(MSL)}_{i - 1}} & L_{T^{(MSL)}_{i - 1}} = L_{T^{(MSL)}_i} \\ HL 
& L_{T^{(MSL)}_{i - 1}} < L_{T^{(MSL)}_i} \end{matrix}\right .}\) The bars with Indices \
(T^{(MSL)}_i\) are colored orange by default. If the labels are displayed, then they appear below their 
corresponding bars at a vertical position \(L_{T^{(MSL)}_i} - \frac{k}{100}\left(H_{T^{(MSL)}_i} - 
L_{T^{(MSL)}_i}\right)\), where \(k\) denotes the Text Labels Percentage Offset Input.
If the Display Price Values Input is set to Yes, then the Low Price \(L_{T^{(MSL)}_i}\) appears in the 
Label at Index \(t = T^{(MSL)}_i\)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


Inputs

• Draw Labels: If this is set to Yes, then HH (Higher High), LH (Lower High), LL (Lower Low), HL 
(Higher Low) labels will be displayed.

• Text Labels Percentage Offset: This is the actual price value that you want to offset the labels from the 
Highs or Lows of the price bars. Usually 0 is fine unless the labels are too close.

• Display Price Values: When this Input is set to Yes and the Draw Labels Input is also set to Yes, then the 
low or high price for the bar will be displayed as well.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Market_Structure_MSL_MSH.212.scss 

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Market_Structure_MSL_MSH.212.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/31/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/22/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php


◦ Services for Brokers
• Getting Started

◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Linear Regressive 
Slope

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Linear Regressive Slope
This study calculates and displays a moving Linear Regressive Slope. The independent variable is the Index \(t\), 
and the dependent variable is specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Linear Regressive Slope at Index \(t\) for the 
given Inputs as \(LRS_t(X,n)\), and we compute it for \(t \geq n\) as follows.

\(\displaystyle{LRS_t(X,n) = \frac{n\cdot\sum_{i = t - n + 1}^t (t - i)X_i - \sum_{t - n + 1}^t X_i}{\frac{n^2(n - 
1)^2}{4}-n\cdot\frac{(n - 1)n(2n - 1)}{6}}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Linear_Regressive_Slope.76.scss 
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Momentum
[Using Studies] - [Link] - [Top]
This study calculates and displays the Momentum of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). The Momentum at Index \(t\) for the given Inputs is denoted as \
(M_t(X,n)\), and we compute it for \(t \geq n\). The method of computation depends on the setting of the 
Momentum Type Input, as decribed below.

If Momentum Type is set to Difference, then \(M_t(X,n)\) is calculated as follows.

\(M_t(X,n) = \displaystyle{X_t - X_{t - n}}\)
If Momentum Type is set to Quotient, then \(M_t(X,n)\) is calculated as follows.

\(\displaystyle{M_t(X,n) =\left\{ \begin{matrix} 100\cdot\frac{X_t}{X_{t - n}} & X_{t - n} \neq 0 \\ 0 & X_{t - 
n} = 0 \end{matrix}\right .}\)
Inputs

• Input Data
• Length
• Momentum Type: This custom Input determines whether the Difference or Quotient version of the 

Momentum formula is used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Momentum.35.scss 
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Momentum with Moving Average
[Using Studies] - [Link] - [Top]
This study calculates and displays both the Momentum and a Simple Moving Average of the Momentum of the 
data specified by the Input Data Input. Refer to those studies for a full explanation of the notation used here.

In the expression \(M_t(X,n)\), \(n\) denotes the Input Momentum Length. This Input was simply called Length 
in the Momentum study.

We denote the Simple Moving Average of the Momentum as \(SMA_t(M(X,n),n_{MA})\), where \(n_{MA}\) 
denotes the Moving Average Length, and \(M(X,n)\) is a random variable denoting the Momentum of Length \
(n\) for the Input Data \(X\). 

Both \(M_t(X,n)\) and \(SMA_t(M(X,n),n_{MA})\) are displayed for \(t \geq n + n_{MA}\). In order to compute \
(SMA_{n + n_{MA}}(M(X,n),n_{MA})\), internal calculations of \(M_t(X,n)\) are executed for \(n \leq t < n + 
n_{MA}\), but these values are not displayed as output.

Inputs

• Input Data
• Momentum Length
• Moving Average Length
• Momentum Type: This custom Input determines whether the Difference or Quotient version of the 

Momentum formula is used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Momentum_with_Moving_Average.82.scss 
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MACD Leader
This study calculates and displays an MACD, a Moving Average of the MACD, and an MACD Leader for the data 
specified by the Input Data Input. See the MACD study for an explanation of the notation used here.

The MACD and the Moving Average of the MACD are calculated in the same way as they are in the MACD 
study, except that the default setting of the MACD Moving Average Type Input is Simple Moving Average 
instead of Exponential Moving Average. 

We denote the MACD Leader at Index \(t\) as \(MACDL_t(X,n_F,n_S)\), and we compute it as follows.

\(MACDL_t(X,n_F,n_S) = MACD_t(X,n_F,n_S) + EMA_t(X - EMA(X,n_F),n_F) - EMA_t(X - 
EMA(X,n_S),n_S)\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Averages in the last 
two terms on the right hand side of the above formula could be replaced with Linear Regression Moving Averages, 
Simple Moving Averages, Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - 
Skip Zeros, or Smoothed Moving Averages.

For all three subgraphs, the output is displayed for \(t \geq n_M + \max\{n_F,n_S\}\).

Inputs

• Input Data
• Fast Moving Average Length
• Slow Moving Average Length
• MACD Moving Average Length
• Moving Average Type
• MACD Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 
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Highest High/Lowest Low Over N Bars
This study calculates and displays the Highest High and Lowest Low over a number of bars specified by the 
Length Input.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Input Data High and Input Data Low 
Inputs, respectively, and let \(X^{(High)}_t\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). Let the 
Input Length be denoted as \(n\). Then we denote the Highest High and Lowest Low at Index \(t\) for the given 
Inputs as \(\max_t\left(X^{(High)},n\right)\) and \(\min_t\left(X^{(Low)},n\right)\), respectively, and we calculate 
them for \(t \geq n - 1\) as follows.

\(\max_t\left(X^{(High)},n\right) = \max\left\{X^{(High)}_{t - n + 1},...,X^{(High)}_t\right\}\) 

\(\min_t\left(X^{(Low)},n\right) = \min\left\{X^{(Low)}_{t - n + 1},...,X^{(Low)}_t\right\}\)
This study is related to the Donchian Channel study. One notable difference between the two studies is that the 
Donchian Channel study is displaced forward by one bar by default. This study can also be displaced by one or 
more bars by using the Displacement setting on the Subgraphs tab in the Study Settings window for the study.

It is possible to calculate the difference between the Highest High and the Lowest Low study Subgraph values. To 
do this add the Study Subgraphs Difference study to the chart and set it to reference the Highest High and Lowest 
Low Subgraphs in the Highest High/Lowest Low Over N Bars study.

This study can also be based on another study to determine its highest high and lowest low over the specified 
number of bars by using the Based On setting. If you want the highest high and lowest low calculation to be based 
only on a single Study Subgraph of the study that this is based on, then set the Input Data High and Input Data 
Low to refer to the same Subgraph. 

Inputs

• Length
• Input Data High
• Input Data Low
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Highest_High_Lowest_Low_Over_N_Bars.54.scss 

*Last modified Monday, 26th September, 2022.
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McClellan Oscillator - 1 Chart
This study calculates and displays a McClellan Oscillator (MO) for the Price Data of a single chart. The MO is a 
market breadth indicator that is based on a smoothed difference between the number of advancing and declining 
issues on an exchange. This study is normally used on Historical charts.

Add this study to the chart of a symbol that indicates the Advancing Issues minus the Declining Issues. This data is 
provided with the Sierra_Chart Market Statistics Data Feed. The symbol for the NYSE is NISS-NYSE. This study 
can be applied to a chart of the NISS-NYSE symbol.

This study uses a modified Exponential Moving Average, which we will denote as \(MEMA^{(1)}_t(X,n)\). The \
(M\) at the beginning of the function name stands for "McClellan", and the superscript \((1)\) serves to distinguish 
this average from a different average, \(MEMA^{(2)}_t(X,n)\), which is used in the McClellan Summation Index - 
1 Chart study.

If the Use ABS Value Input is set to No, then \(MEMA^{(1)}_t(X,n)\) is computed as follows.

\(\displaystyle{MEMA^{(1)}_t(X,n) = \left\{ \begin{matrix} X_0 & t = 0 \\ \left(\frac{2}{n + 1}\right)X_t + 
\left(\frac{2}{n + 1} - 1\right)MEMA^{(1)}_{t - 1}(X,n) & t > 0 \end{matrix}\right .}\)
If the Use ABS Value Input is set to Yes, then \(MEMA^{(1)}_t(X,n)\) is computed as follows.

\(\displaystyle{MEMA^{(1)}_t(X,n) = \left\{ \begin{matrix} X_0 & t = 0 \\ \left(\frac{2}{n + 1}\right)|X_t| + 
\left(\frac{2}{n + 1} - 1\right)MEMA^{(1)}_{t - 1}(X,n) & t > 0 \end{matrix}\right .}\)
Let \(C\) be a random variable denoting the Close Price. The McClellan Oscillator - 1 Chart at Index \(t\) is 
denoted as \(MO_t\), and it is computed as follows.

\(MO_t = MEMA^{(1)}_t(C,19) - MEMA^{(1)}_t(C,39)\)
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Inputs

• Use ABS Value: This is a custom Input that determines the method of smoothing in the calculation of the 
MO.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

McClellan_Oscillator_-_1_Chart.176.scss 

*Last modified Monday, 26th September, 2022.
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McClellan Summation Index - 1 Chart
This study calculates and displays the McClellan Summation Index (MSI) for the Price Data of a single chart. The 
MSI is a market breadth indicator that is based on a smoothed difference between the number of advancing and 
declining issues on an exchange. This study is normally used on Historical charts.

Add this study to the chart of a symbol that indicates the Advancing Issues minus the Declining Issues. This data is 
provided with the Sierra_Chart Market Statistics Data Feed. The symbol for the NYSE is NISS-NYSE. This study 
can be applied to a chart of the NISS-NYSE symbol.

This study uses a modified Exponential Moving Average, which we will denote as \(MEMA^{(2)}_t(X,n)\). The \
(M\) at the beginning of the function name stands for "McClellan", and the superscript \((2)\) serves to distinguish 
this average from a different average, \(MEMA^{(1)}_t(X,n)\), which is used in the McClellan Oscillator - 1 Chart 
study.

\(MEMA^{(2)}_t(X,n)\) is computed for \(t \geq 0\) as follows.

For \(t = 0\): \(MEMA^{(2)}_0(X,n) = X_0\)

For \(t > 0\): \(\displaystyle{MEMA^{(2)}_t(X,n) = \left\{ \begin{matrix} 0 & X_t = 0 \\ \left(\frac{2}{n + 
1}\right)X_t + \left(1 - \frac{2}{n + 1}\right)MEMA^{(2)}_{t - 1}(X,n) & X_t \neq 0 \end{matrix}\right .}\)

Let \(C\) be a random variable denoting the Close Price, and let \(C_t\) be its value at Index \(t\). The McClellan 
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Summation Index - 1 Chart at Index \(t\) is denoted as \(MSI_t\), and it is computed as follows.

\(\displaystyle{MSI_t = \left\{ \begin{matrix} MSI_{t - 1} & C_t = 0 \\ MSI_{t - 1} + \left(MEMA^{(2)}_t(C,19) 
- MEMA^{(2)}_t(C,39)\right) & C_t \neq 0 \end{matrix}\right . }\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

McClellan_Summation_Index_-_1_Chart.200.scss 

*Last modified Monday, 26th September, 2022.
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Money Flow Index
This study calculates and displays a Money Flow Index (MFI) for the Price Data. The MFI is a momentum 
indicator that measures the strength of money flowing in and out of a security. It is related to the relative Strength 
Index (RSI), but whereas the RSI incorporates only prices, the MFI accounts for volume.

The MFI makes use of the notion of a Typical Price. We denote the Typical Price at Index \(t\) as \(P^{(Typ)}_t\), 
and we take this to be the average of the High \(H\), Low \(L\), and Close \(C\) Prices at Index \(t\). We state this 
symbolically as follows.

\(\displaystyle{P^{(Typ)}_t = \frac{H_t + L_t + C_t}{3}}\)
Let \(V_t\) denote the Volume at Index \(t\). We denote the Raw Money Flow, Positive Money Flow, and Negative 
Money Flow at Index \(t\) as \(RMF_t\), \(MF^{(+)}_t\), and \(MF^{(-)}_t\), respectively, and we compute them as 
follows.

\(RMF_t = P^{(Typ)}_t \cdot V_t\) 

\(MF^{(+)}_t = \left\{ \begin{matrix} RMF_t & P^{(Typ)}_t > P^{(Typ)}_{t - 1} \\ 0 & P^{(Typ)}_t \leq 
P^{(Typ)}_{t - 1} \end{matrix}\right .\) 
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\(MF^{(-)}_t = \left\{ \begin{matrix} RMF_t & P^{(Typ)}_t < P^{(Typ)}_{t - 1} \\ 0 & P^{(Typ)}_t \geq 
P^{(Typ)}_{t - 1} \end{matrix}\right .\)
Let \(n\) denote the Length Input. Then we denote \(n\)-period Positive and Negative Money Flows as \(MF^{(+)}
(n)_t\), and \(MF^{(-)}(n)_t\), respectively, and we compute them as follows.

\(\displaystyle{MF^{(+)}_t(n) = \sum_{i = t - n + 1}^t} MF^{(+)}_i\) 

\(\displaystyle{MF^{(-)}_t(n) = \sum_{i = t - n + 1}^t} MF^{(-)}_i\)
We denote the Money Flow Ratio at Index \(t\) as \(MFR_t(n)\), and we compute it as follows.

\(\displaystyle{MFR_t(n) = \frac{MF^{(+)}_t(n)}{MF^{(-)}_t(n)}}\)
Finally, we denote the Money Flow Index at Index \(t\) as \(MFI_t(n)\), and we compute it as follows.

\(\displaystyle{MFI_t(n) = 100 - \frac{100}{1 + MFR_t(n)}}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Money_Flow_Index.106.scss 

*Last modified Monday, 26th September, 2022.
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Market Facilitation Index
This study calculates and displays a Market Facilitation Index (MFI) for the Price and Volume Data. The MFI was 
created by Dr. Bill Williams and it is an attempt to determine the efficiency of price movement by quantifying the 
price movement per unit of volume. We describe the calculation below.

Let \(H\), \(L\), and \(V\) be random variables denoting the High Price, Low Price, and Volume, respectively, and 
let \(H_t\), \(L_t\), and \(V_t\) be their respective values at Index \(t\). Let \(v\) be the Multiplier Input. We denote 
the Market Facilitation Index at Index \(t\) as \(MFI_t(k)\), and we compute it for \(t \geq 0\) as follows.
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\(\displaystyle{MFI_t(k) = v\cdot\frac{H_t - L_t}{V_t}}\)
Inputs

• Multiplier
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Market_Facilitation_Index.34.scss 

*Last modified Monday, 26th September, 2022.
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Moving Linear Regression / Moving Average - Linear 
Regression
The Moving Linear Regression (MLA) and the Moving Average - Linear Regression (LRMA) studies calculate 
and display the value of a linear regression function of the selected Input Data (Open, High, Low, Close) over the 
specified Length.

For the calculation method, refer to the LinearRegressionIndicator_S function in the /ACS_Source/
SCStudyFunctions.cpp file in the folder Sierra_Chart is installed to. We give a detailed mathematical description of 
this method below.

If you draw a Linear Regression Chart Drawing over the same Length that you have set in the study Inputs for this 
study, then where that drawing ends, it will have the same value as the Moving Average - Linear Regression 
study.

Next we describe the calculation of the Linear Regression Indicator (LRI). Let \(n\) be the Input Length. Let \(T\) 
be the variable measured along the horiztonal axis, let \(X\) be a random variable denoting the Input Data, which 
is measured along the vertical axis. We denote the values of these variables at Index \(i\) as \(T_i = i\) and \(X_i\), 
respectively , where \(i\) runs from \(1\) to \(n\) in each calculation. We denote the Current Index Value as \(t\). 
The LRI function computes each of the following sums for \(t \geq n - 1\). These sums are used to calculate the 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexd31b.html?page=doc/StudiesReference.php&ID=104
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexd31b.html?page=doc/StudiesReference.php&ID=104
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/33/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies


regression statistics.

\(\displaystyle{\sum_{i=1}^n {i} = \frac{n(n+1)}{2}}\) 

\(\displaystyle{\left(\sum_{i=1}^n {i}\right)^2 = \frac{n^2(n+1)^2}{4}}\) 

\(\displaystyle{\sum_{i=1}^n {i^2} = \frac{n(n+1)(2n+1)}{6}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t {X_i}}\) 

\(\displaystyle{\sum_{i=t-n+1}^t{T_{i - t + n}X_i} = \sum_{i=t-n+1}^t{(i-t+n)X_i}}\) 

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Note: The sums over the \(T-\) values (that is, the first three sums) do not move, as the sums over the \(X-\) values 
(the last two sums) do. This is compensated for by using the Length \(n\) in certain places instead of the current 
value \(t\) of the Index.

These sums are used to compute the regression statistics for \(t \geq n - 1\), as shown below.

Slope:

\(\displaystyle{b_t(X,n) = \frac{n \cdot \sum_{i=t-n+1}^t{(i-t+n)X_i} - \frac{n(n+1)}{2} \cdot \sum_{i=t-n+1}^t 
{X_i}}{n \cdot \frac{n(n+1)(2n+1)}{6} - \frac{n^2(n+1)^2}{4}}}\)
Intercept:

\(\displaystyle{a_t(X,n) = \frac{\sum_{i=t-n+1}^t {X_i} - b_t(X,n) \cdot \frac{n(n+1)}{2}}{n}}\)
The regression model is of the form \(\hat{X} = a_t(X,n) + b_t(X,n)\cdot T\), where \(\hat{X}\) is an estimator of \
(X\).

Linear Regression Indicator:

The Linear Regression Indicator is the vertical coordinate of the right endpoint of the linear regression trendline of 
Length \(n\). Its value \(LRI_t(X,n)\) at Index \(t\) for the given Inputs is calculated for \(t \geq n - 1\) as \
(LRI_t(X,n) = a_t(X,n) + b_t(X,n)\cdot n\).

The Moving Average - Linear Regression and Moving Linear Regression are both mathematically identical to 
the Linear Regression Indicator for \(t \geq n - 1\). Their respective values at Index \(t\) for the given Inputs are 
denoted as \(LRMA_t(X,n)\) and \(MLR_t(X,n)\).

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Linear_Regression.104.scss 

*Last modified Wednesday, 28th September, 2022.
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Moving Average - Move-Adjusted
This study calculates and displays a Move-Adjusted Moving Average of the data specified by the Input Data 
Input. This moving average is taken from an article entitled "Weight + Volume + Move-Adjusted Moving 
Average: It's WEVOMO!" by Stephan Bisse in the April 2005 issue of Stocks & Commodities.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\). Then we denote the Moving Average - Move-Adjusted at Index \(t\) 
for the given Inputs as \(MOMA_t(X,n)\), and we compute it for \(t \geq n - 1\) as follows.

\(\displaystyle{MOMA_t(X,n) = \left\{ \begin{matrix} \frac{\sum_{i = t - n + 1}^t X_i \cdot \left|X_i - X_{i - 
1}\right|}{\sum_{i = t - n + 1}^t \left|X_i - X_{i - 1}\right|} & \sum_{i = t - n + 1}^t \left|X_i - X_{i - 1}\right| 
\neq 0 \\ X_t & \sum_{i = t - n + 1}^t \left|X_i - X_{i - 1}\right| = 0 \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Move-Adjusted.468.scss 

*Last modified Tuesday, 27th September, 2022.
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Adaptive Relative Vigor Index
• Description
• Inputs

Description

[Link] - [Top]
This study calculates and displays an Adaptive Relative Vigor Index and Trigger Line for the data given by the 
Input Data Input. This study is an ACSIL implementation of the Indicator given in Figures 10.7 and 10.8 of the 
book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CC}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{MED})\). This is where the adaptive nature of the study comes from. The period is not 
static, but rather it changes with changing market conditions.

Fourth, we compute two Average Prices at Index \(t\): The Close-Open Average Price and the High-Low Average 
Price, denoted as \(\overline{P}_t^{(CO)}\) and \(\overline{P}_t^{(HL)}\), respectively.

\(\displaystyle{\overline{P}_t^{(CO)} = \frac{(C_{t - 3} - O_{t - 3}) + 2(C_{t - 2} - O_{t - 2}) + 2(C_{t - 1} - 
O_{t - 1}) + (C_t - O_t)}{6}}\) 

\(\displaystyle{\overline{P}_t^{(HL)} = \frac{(H_{t - 3} - L_{t - 3}) + 2(H_{t - 2} - L_{t - 2}) + 2(H_{t - 1} - 
L_{t - 1}) + (H_t - L_t)}{6}}\)
Fifth, we define the Adaptive RVI Length, denoted as \(n_{(ARVI)}(n_{(CC)},n_{(Med)})\), and we compute it 
as follows.

\(n^{(ARVI)}_t(X,n_{(CC)},n_{(Med)}) = \lfloor (4T^{(DC)}_t(CC(X,n_{CC}),n_{Med}) + 3T^{(DC)}_{t - 1}
(CC(X,n_{CC}),n_{Med}) + 2T^{(DC)}_{t - 3}(CC(X,n_{CC}),n_{Med}) + 3T^{(DC)}_{t - 4}
(CC(X,n_{CC}),n_{Med}))/20 \rfloor\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

Finally, we denote the Adaptive Relative Vigor Index as \(RVI^{(A)}_t(X,n_{CC},n_{Med})\), and we compute 
it as follows.

\(\displaystyle{RVI^{(A)}_t(X,n_{CC},n_{Med}) = \frac{\sum_{i = t - n^({ARVI})_t + 1}^t \overline{P}
^{(CO)}_i}{\sum_{i = t - n^({ARVI})_t + 1}^t \overline{P}^{(HL)}_i}}\)
This formula is used as long as \(\sum_{i = t - n^({ARVI})_t + 1}^t \overline{P}^{(HL)}_i \neq 0\). If the sum is \
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(0\), then \(RVI^{(A)}_t(X,n_{CC},n_{Med}) = 0\). 

The study also displays a Center Line and the following Trigger Line.

\(Trig^{(ARVI)}_t(X,n_{CC},n_{Med}) = RVI^{(A)}_{t - 1}(C,n_{CC},n_{Med})\)
Inputs

[Link] - [Top]
• Input Data
• Length
• Median Phase Change Length

*Last modified Sunday, 29th January, 2023.
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Narrow Range Bar
This study highlights chart bars that are narrower than any of the prior bars or groups of bars in a specified 
lookback period. There are three Schemes for doing this: NR n, x Bar NR, and NR vs ATR, where NR stands for 
"Narrow Range". The notation used here is adapted from Tony Crabel's book Day Trading with Short Term Price 
Patterns and Opening Range Breakout, and it is analogous to the notation used in the Wide Range Bar study. In 
this study, any of these Schemes can be selected via the Lookback Type Input. We will explain each one below.

Scheme #1: NR n:

Note: This is the lookback Scheme that was used in the older version of this study.

Let the Lookback Length - NR n Input be denoted as \(n\). In this Scheme, the range of the current chart bar is 
compared to the ranges of the previous \(n\) bars.

Let the Open, High, Low, and Close Prices at Index \(t\) be denoted as \(O_t\), \(H_t\), \(L_t\), and \(C_t\), 
respectively. Then we denote the Range of Current Bar at Index \(t\) as \(RCB_t\). The calculation of \(RCB_t\) is 
done for \(t \geq 0\), and the method of calculation depends on the setting of the Use Open To Close Range for 
NR n Lookback Type Input as follows.

If Use Open To Close Range for NR n Lookback Type is set to Yes, then \(RCB_t = |O_t - C_t|\).

If Use Open To Close Range for NR n Lookback Type is set to No, then \(RCB_t = H_t - L_t\).

We define a function called the Narrow Range, denoted as \(NR_t(n)\). We compute this function for \(t \geq n\) as 
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follows.

\(\displaystyle{NR_t(n) = \left\{\begin{matrix} 1 & RCB_t \leq \min\{RCB_{t - n},...,RCB_{t - 1}\} \\ 0 & RCB_t 
> \min\{RCB_{t - n},...,RCB_{t - 1}\} \end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(NR_t(n) = 1\). The highlighting is in blue by default.

Scheme #2: x Bar NR:

Let the Lookback Length - xBar NR and Number of Bars in Comparison Group Inputs be denoted as \(n\) and 
\(x\), respectively. In this Scheme, the range of the current \(x\) chart bars is compared to the ranges of every 
consecutive group of \(x\) bars in the previous \(n\) bars.

We denote the Range of Current Group of size \(x\) at Index \(t\) as \(RCG_t(x)\), and we compute it for \(t \geq x - 
1\) as follows.

\(RCG_t(x) = \max_t(H,x) - \min_t(L,x)\)
For an explanation of the \(\min\) and \(\max\) functions, see our description of the Moving Maximum and Moving 
Minimum.

We define a function called the Narrow Range for the Leading Bar, denoted as \(NRLB_t(n,x)\). We compute this 
function for \(t \geq n\) as follows.

\(\displaystyle{NRLB_t(n,x) = \left\{\begin{matrix} 1 & RCG_t \leq \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \\ 0 
& RCG_t > \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \end{matrix}\right .}\)
Because we wish to highlight all of the bars in a group of size \(x\) when its range is the narrowest in the lookback 
period \(n\), we define the function Narrow Range, denoted as \(NR_t(n,x)\). The default value for \(NR_t(n,x)\) is 
\(0\), but if \(NRLB_t(n,x) = 1\), then we have \(NR_i(n,x) = 1\) for \(i = t - x + 1, ...,t\). In this case, we highlight 
the leading bar (that is, the most recent bar) with the study Primary Color (default: blue), and we highlight the 
earlier bars in the group of size \(x\) with the study Secondary Color (default: purple). A leading bar may be 
highlighted in the Secondary Color if two narrow range groups of size \(x\) overlap.

Scheme #3: NR vs ATR:

This Scheme is not from Crabel's work. Rather, it is unique to Sierra Chart.

As in Scheme #1, the Range of Current Bar at Index \(t\) is denoted as \(RCB_t\), and it is computed as follows.

\(RCB_t = H_t - L_t\)
Let \(n\) denote the Input Lookback Length - NR vs ATR. In this Scheme we determine the Narrow Range \
(NR_t(n)\) by comparing \(RCB_t\) with the Average True Range of the previous \(n\) bars. The type of moving 
average used in the ATR calculation is determined by the Input ATR Moving Average Type We denote this in 
mathematical symbols as follows.

\(\displaystyle{NR_t(n) = \left\{\begin{matrix} 1 & RCB_t < ATR_{t - 1}(n) \\ 0 & RCB_t \geq ATR_{t - 1}(n) 
\end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(NR_t(n) = 1\). The highlighting is in blue by default.

Inputs

• Lookback Type: This is a custom Input that can be set to either NR n, x Bar NR, or NR vs ATR.
• Lookback Length - NR n
• Use Open To Close for NR n Lookback Type: This is a custom Input that determines how the Range of 

the Current Bar is calculated in the NR n Scheme.
• Lookback Length - xBar NR
• Number of Bars in Comparison Group
• Lookback Length - NR vs ATR
• ATR Moving Average Type
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Spreadsheet

The spreadsheets below contain the formulas for this study in Spreadsheet format. Save these Spreadsheets to the 
Data Files Folder. 

Open them through File >> Open Spreadsheet. 

Narrow_Range_Bar_NR_n.166.scss

Narrow_Range_Bar_x_Bar_NR.166.scss

Narrow_Range_Bar_NR_vs_ATR.166.scss

*Last modified Wednesday, 28th September, 2022.
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Negative Volume Index
This study calculates and displays the Negative Volume Index (NVI) for the Volume data and the data specified by 
the Input Data Input. This study uses the version of the NVI created by Norman G. Fosback.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Initial Value be denoted as \(NVI_0\). Then we denote the Negative Volume Index for the 
given Inputs at Index \(t\) as \(NVI_t(X,NVI_0)\), and we compute it for \(t \geq 0\) as follows.

For \(t = 0\): \(NVI_0(X,NVI_0) = NVI_0\)

For \(t > 0\): \(\displaystyle{NVI_t(X,NVI_0) = \left\{ \begin{matrix} NVI_{t - 1}(X,NVI_0) + \frac{X_t - X_{t - 
1}}{X_{t - 1}}\cdot NVI_{t - 1}(X,NVI_0) & V_t < V_{t - 1} \\ NVI_{t - 1}(X,NVI_0) & V_t \geq V_{t - 1} 
\end{matrix}\right .}\) 

Inputs

• Input Data
• Initial Value:The initial starting value for the study. This value should be close to the average price of the 

symbol to allow the study to be overlaid on the main price graph.
Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Negative_Volume_Index.102.scss 

*Last modified Wednesday, 28th September, 2022.
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Outside Bar
This study will color bars that have an Outside Bar pattern. An Outside Bar is a bar that has a higher High and a 
lower Low than those of the previous bar.

Let \(H\) and \(L\) be random variables denoting the High and Low prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Then we denote the Outside Bar at Index \(t\) as \(OB_t\), and we compute 
it for \(t \geq 0\). The method of computation varies slightly depending on the setting of the Include Equal High 
Low Input.

If Include Equal High Low is set to No, then we compute \(OB_t\) as follows.

\(\displaystyle{OB_t = \left\{\begin{matrix} H_t & H_t > H_{t - 1} \space and \space L_t < L_{t - 1} \\ 0 & H_t 
\leq H_{t - 1} \space or \space L_t \geq L_{t - 1} \end{matrix}\right .}\)
If Include Equal High Low is set to Yes, then we compute \(OB_t\) as follows.

\(\displaystyle{OB_t = \left\{\begin{matrix} H_t & H_t \geq H_{t - 1} \space and \space L_t \leq L_{t - 1} \\ 0 & 
H_t < H_{t - 1} \space or \space L_t > L_{t - 1} \end{matrix}\right .}\)
In either case the Outside Bars are the bars for which \(OB_t = H_t\). 

Inputs

• Include Equal High Low: This Input determines which inequalities are used in the computation of \
(OB_t\).

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 
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On Balance Open Interest - Short Term
This study calculates and displays the On Balance Open Interest over a specific length of bars.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the Signed Open Interest at Index \(t\) as \
(OI^{(\pm)}_t\), and we initialize this quantity to zero (that is, \(OI^{(\pm)}_0 = 0\)). We compute the Signed 
Open Interest for \(t > 0\) in terms of the Open Interest as follows.

\(\displaystyle{OI^{(\pm)}_t = \left\{ \begin{matrix} OI_t & C_t > C_{t - 1} \\ 0 & C_t = C_{t - 1} \\ -OI_t & C_t 
< C_{t - 1} \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). We denote the On Balance Open Interest - Short Term for this Input at 
Index \(t\) as \(OI^{(OB)}_t(n)\), and we describe the calculation of this quantity below.

For \(0 \leq t < n\), \(OI^{(OB)}_t(n)\) is calculated internally as follows. These values are not displayed as output.

\(\displaystyle{OI^{(OB)}_t(n) = \left\{ \begin{matrix} 0 & t = 0 \\ OI^{(OB)}_{t - 1}(n) + OI^{(\pm)}_t & 0 < t 
< n \end{matrix}\right .}\)
The above formula is equivalent to \(OI^{(OB)}_t(n) = OI^{(OB)}_t\), where \(OI^{(OB)}_t\) is the On Balance 
Open Interest. That is, for \(0 \leq t < n\), the On Balance Open Interest - Short Term is equivalent to the 
ordinary On Balance Open Interest.

For \(t \geq n\), \(OI^{(OB)}_t(n)\) is calculated as follows. These values are displayed as output.

\(OI^{(OB)}_t(n) = OI^{(OB)}_{t - 1}(n) + OI^{(\pm)}_t - OI^{(\pm)}_{t - n}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

On_Balance_Open_Interest_Short_-_Term.126.scss 
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On Balance Open Interest
This study calculates and displays the On Balance Open Interest.

This study can only be used on a Historical Daily futures chart which contains Open Interest data. If it is used on 
an Intraday chart, then instead it will use the Number of Trades per chart bar data instead of Open Interest data 
because that is not available in Intraday charts.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the value of the On Balance Open Interest at 
Index \(t\) as \(OI^{(OB)}_t\), and we initialize it to zero internally (that is, \(OI^{(OB)}_0 = 0)\), though this 
initial value is not displayed as output. We compute \(OI^{(OB)}_t\) in terms of the Open Interest for \(t > 0\) as 
follows.

\(\displaystyle{OI^{(OB)}_t = \left\{ \begin{matrix} OI^{(OB)}_{t - 1} + OI_t & C_t > C_{t - 1} \\ OI^{(OB)}
_{t - 1} & C_t = C_{t - 1} \\ OI^{(OB)}_{t - 1} - OI_t & C_t < C_{t - 1} \end{matrix}\right .}\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Open_Interest.36.scss 

*Last modified Wednesday, 28th September, 2022.
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One Time Framing
This study calculates and displays the One Time Framing - Up and One Time Framing - Down indicators for the 
Price Data.

Let \(H_t\) and \(L_t\) denote, respectively, the High Price and Low Price at Index \(t\). Let \(k\) denote the Arrow 
Offset Percentage Input.

In order to estabilsh an entry into One Time Framing, three bars are required. We denote the values of the One 
Time Framing - Up and One Time Framing - Down Subgraphs at Index \(t\) as \(OTF^{(U)}_t(k)\) and \
(OTF^{(D)}_t(k)\), respectively. We describe the procedure for computing these values below.

One Time Framing - Up:

• \(OTF^{(U)}_t(k) = 0\) unless otherwise stated.
• A prerequisite for entry into One Time Framing - Up is that the chart be in an Uptrend. That is, we require 

that \(H_{t} > H_{t - 1}\) and \(L_t > L_{t - 1}\).
• Once the chart is in an Uptrend, then the chart enters One Time Framing - Up at Index \(t\) if \(L_t > L_{t 

- 1}\) and \(H_t \geq H_{t - 1}\). Note that the next bar must have a higher Low than that of the previous 
bar, but it is not necessary for it to have a higher High. In this case a green arrow is drawn at the location \
(OTF^{(U)}_t(k) = L_t - \frac{k}{100} \cdot L_t\).

• The chart exits One Time Framing - Up at Index \(t\) if \(L_t \leq L_{t - 1}\) or \(H_t < H_{t - 1}\). In this 
case a red arrow is drawn at the location \(OTF^{(U)}_t(k) = L_t - \frac{k}{100} \cdot L_t\).

• The chart remains in a state of One Time Framing - Up inbetween any pair of adjacent green (on the left) 
and red (on the right) arrows drawn below the chart bars.

One Time Framing - Down:

• \(OTF^{(D)}_t(k) = 0\) unless otherwise stated.
• A prerequisite for entry into One Time Framing - Down is that the chart be in a Downtrend. That is, we 

require that \(H_{t} < H_{t - 1}\) and \(L_t < L_{t - 1}\).
• Once the chart is in an Downtrend, then the chart enters One Time Framing - Down at Index \(t\) if \(L_t 

\leq L_{t - 1}\) and \(H_t < H_{t - 1}\). Note that the next bar must have a lower High than that of the 
previous bar, but it is not necessary for it to have a lower Low. In this case a green arrow is drawn at the 
location \(OTF^{(D)}_t(k) = H_t + \frac{k}{100} \cdot H_t\).

• The chart exits One Time Framing - Down at Index \(t\) if \(L_t > L_{t - 1}\) or \(H_t \geq H_{t - 1}\). In 
this case a red arrow is drawn at the location \(OTF^{(D)}_t(k) = H_t + \frac{k}{100} \cdot H_t\).

• The chart remains in a state of One Time Framing - Down inbetween any pair of adjacent green (on the 
left) and red (on the right) arrows drawn above the chart bars.

Inputs
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• Arrow Offset Percentage
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

One_Time_Framing.482.scss 

*Last modified Wednesday, 28th September, 2022.
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Description

[Link] - [Top]
This study calculates and displays an adaptive moving average of the Relative Strength Index (RSI), which in turn 
is a function of the data specified by the Input Data. The study allows for optional smoothing of both the Input 
Data and the RSI.

Smoothed vs Unsmoothed Input Data
Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at chart bar 
\(t\). If the value of the Set Price Smoothing Input is No, then the unsmoothed Input Data \(X\) is used in the 
subsequent calculations. If the value is Yes, then the smoothed Input Data is used instead. The smoothing is done 
with an Exponential Moving Average whose Length is given by the Price Smoothing Period Input, denoted as \
(n_{PS}\).

We define a new random variable \(P(X,n_{PS})\) denoting the Price (smoothed or unsmoothed). The value of this 
Price at Index \(t\) is given as follows.

\(P_t(X,n_{PS}) =\left\{ \begin{matrix} X_t & Price \space Smoothing = No \\ EMA_t\left(X,n_{PS}\right) & 
Price \space Smoothing = Yes \end{matrix}\right .\)

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index225f.html?page=doc/StudiesReference.php&ID=358
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index225f.html?page=doc/StudiesReference.php&ID=358
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index22e9.html?page=doc/StudiesReference.php&ID=38#RSI
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index83d4.html?page=doc/StudiesReference.php&ID=27#Moving_Average_-_Exponential


Note: Depending on the setting of the Input Price Smoothing Average Type, the Exponential Moving Average in 
the calculation of the smoothed Input Data could be replaced with a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros, or a Smoothed Moving Average.

Smoothed vs Unsmoothed RSI
The RSI is calculated for \(P(X,n_{PS})\) with Length given by the ARSI Period, denoted as \(n_{ARSI}\). The 
type of Moving Average used in the calculation of the RSI is determined by the ARSI Moving Average Type 
Input. If the value of the Set RSI Smoothing Input is No, then the RSI at Index \(t\) is given by \
(RSI_t\left(P(X,n_{PS}),n_{ARSI}\right)\). If the value is Yes, then the smoothed RSI is used instead. The 
smoothing is done with an Exponential Moving Average whose Length is given by the RSI Smoothing Period 
Input, denoted as \(n_{RSIS}\).

We define a new random variable \(R(X,n_{PS},n_{ARSI},n_{RSIS})\) denoting the RSI (smoothed or 
unsmoothed). The value of this variable at Index \(t\) is given as follows.

\(R_t(X,n_{PS},n_{ARSI},n_{RSIS}) =\left\{ \begin{matrix} RSI_t\left(P(X,n_{PS}),n_{ARSI}\right) & RSI 
\space Smoothing = No \\ EMA_t\left(RSI\left(P(X,n_{PS},n_{ARSI}\right),n_{RSIS}\right) & RSI \space 
Smoothing = Yes \end{matrix}\right .\)
Note: The calculation of the RSI here differs from that in the RSI study in that \(U(X)\) and \(D(X)\) are not 
calculated until \(t = n_{ARSI}\).

Note: Depending on the setting of the Input RSI Smoothing Average Type, the Exponential Moving Average in 
the calculation of the smoothed Input Data could be replaced with a Linear Regression Moving Average, a Simple 
Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip 
Zeros, or a Smoothed Moving Average.

Scaling Factor
Let \(SF(X,n_{PS},n_{ARSI},n_{RSIS})\) be a random variable denoting the Scaling Factor, and let \(v\) denote 
the ARSI Scale Factor Input. The value of the Scaling Factor at Index \(t\) as \(SF_t\) is given as follows.

\(\displaystyle{SF_t(X,n_{PS},n_{ARSI},n_{RSIS},v) = 2v\left|\frac{R_t(X,n_{PS},n_{ARSI},n_{RSIS})}
{100} - 0.5\right|}\)
Adaptive RSI Moving Average

The Adaptive RSI Moving Average at Index \(t\) for the given Inputs is denoted as \(\overline{RSI}
_t(X,n_{PS},n_{ARSI},n_{RSIS},v)\), and we compute it for \(t \geq n_{ARSI}\) as follows.

\(\displaystyle{\overline{RSI}_t(X,n_{PS},n_{ARSI},n_{RSIS},v) = \left\{ \begin{matrix} P_t(X,n_{PS}) & t = 
n_{ARSI} \\ (P(X,n_{PS}) - \overline{RSI}_{t - 1}
(X,n_{PS},n_{ARSI},n_{RSIS},v))SF_t(X,n_{PS},n_{ARSI},n_{RSIS},v) + \overline{RSI}_{t - 1}
(X,n_{PS},n_{ARSI},n_{RSIS},v) & t > n_{ARSI} \end{matrix}\right .}\)
Inputs

[Link] - [Top]
• ARSI Period
• ARSI Moving Average Type
• Input Data
• Set Price Smoothing: This Input determines whether or not the Input Data is to be smoothed by taking a 

Moving Average.
• Price Smoothing Period
• Price Smoothing Moving Average Type
• Set RSI Smoothing: This Input determines whether or not the RSI is to be smoothed by taking a Moving 

Average.
• RSI Smoothing Period
• RSI Smoothing Moving Average Type
• ARSI Scale Factor
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Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Adaptive_RSI_Moving_Average_with_Smoothing.358.scss 

*Last modified Sunday, 29th January, 2023.
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Description

[Link] - [Top]
This study calculates and displays an Average Price for each bar in the chart. The type of average is determined by 
the Average Fomrula Input.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Opening, High, Low, and Closing Prices, 
respectively, and let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Then we denote the 
Average Price for Bar at Index \(t\) as \(\overline{P}_t\), and we compute it for \(t \geq 0\) as follows.

\(\overline{P}_t = \displaystyle{\frac{H_t + L_t}{2}}\) 

\(\overline{P}_t = \displaystyle{\frac{H_t + L_t + C_t}{3}}\) 

\(\overline{P}_t = \displaystyle{\frac{O_t + H_t + L_t + C_t}{4}}\) 

\(\overline{P}_t = \displaystyle{\frac{H_t + L_t + 2C_t}{4}}\) 
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Inputs
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• Average Formula: This Input determines which average formula is used for calculating \(\overline{P}_t\).

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Average_Price_For_Bar.367.scss 
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Relative Vigor Index 2
This study calculates and displays three indicators: the Relative Vigor Index (RVI), a Smoothed RVI, and a Signal 
Line (aka a Trigger Line) for the Price Data.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) denote, respectively, the values of the Open, High, Low, and Close Prices at 
Index \(t\). The Relative Vigor Index at Index \(t\) is denoted as \(RVI_t\), and we compute it for \(t \geq 0\) as 
follows.

\(\displaystyle{RVI_t = \frac{C_t - O_t}{H_t - L_t}}\)
It is the other two Subgraphs of Relative Vigor Index 2 that are used to generate Buy and Sell signals: the 
Smoothed RVI and the Signal Line.

We first compute two Average Prices at Index \(t\): The Close-Open Average Price and the High-Low Average 
Price, denoted as \(\overline{P}^{(CO)}_t\) and \(\overline{P}^{(HL)}_t\), respectively. These are symmetric 
weighted averages computed over \(4\) periods for \(t \geq 3\) as follows.

\(\displaystyle{\overline{P}^{(CO)}_t = \frac{(C_{t - 3} - O_{t - 3}) + 2(C_{t - 2} - O_{t - 2}) + 2(C_{t - 1} - 
O_{t - 1}) + (C_t - O_t)}{6}}\) 

\(\displaystyle{\overline{P}^{(HL)}_t = \frac{(H_{t - 3} - L_{t - 3}) + 2(H_{t - 2} - L_{t - 2}) + 2(H_{t - 1} - 
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L_{t - 1}) + (H_t - L_t)}{6}}\)
Let \(n\) denote the Smoothed RVI Length Input. We denote the Smoothed RVI for the given Input at Index \(t\) 
as \(\overline{RVI}_t(n)\) and we compute it in terms of Simple Moving Averages for \(t \geq n + 5\) as follows.

\(\displaystyle{\overline{RVI}_t(n) = \frac{SMA_t\left(\overline{P}^{(CO)},n\right)}{SMA_t\left(\overline{P}
^{(HL)},n\right)}}\)
Note: Depending on the setting of the Input Smoothed RVI Average Type, the Simple Moving Averages in the 
above formula could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, 
Weighted Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed 
Moving Averages.

We denote the Signal Line for the given Inputs at Index \(t\) as \(Sig_t(n)\). We compute it for \(t \geq n + 5\) as a 
symmetric weighted average over \(4\) periods as follows.

\(\displaystyle{Trig^{(RVI)}_t(n) = \frac{\overline{RVI}_{t - 3}(n) + 2\overline{RVI}_{t - 2}(n) + 
2\overline{RVI}_{t - 1}(n) + \overline{RVI}_t(n)}{6}}\)
Let the Arrow Offset Percentage Input be denoted as \(k\).

A Buy Signal is indicated by an Up Arrow at Index \(t\) if the Subgraph of the Smoothed RVI crosses the Subgraph 
of the Signal Line from below. That is, a Buy Signal at \(t\) satisfies the conditions \(\overline{RVI}_{t - 1}(n) < 
Trig^{(RVI)}_{t - 1}(n)\) and \(\overline{RVI}_t(n) > Trig^{(RVI)}_t(n)\). The vertical coordinate of the tip of 
the arrow is given by \(Trig^{(RVI)}_t(n) - \frac{k}{100}Trig^{(RVI)}_t(n)\).

A Sell Signal is indicated by a Down Arrow at Index \(t\) if the Subgraph of the Smoothed RVI crosses the 
Subgraph of the Signal Line from above. That is, a Sell Signal at \(t\) satisfies the conditions \(\overline{RVI}_{t - 
1}(n) > Trig^{(RVI)}_{t - 1}(n)\) and \(\overline{RVI}_t(n) < Trig^{(RVI)}_t(n)\). The vertical coordinate of the 
tip of the arrow is given by \(Trig^{(RVI)}_t(n) + \frac{k}{100}Trig^{(RVI)}_t(n)\).

Inputs

• Smoothed RVI Length
• Smoothed RVI Average Type
• Arrow Offset Percentage

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Relative_Vigor_Index_2.423.scss 

*Last modified Monday, 03rd October, 2022.
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Polarized Fractal Efficiency
This study calculates and displays a polarized fractal efficiency for the data specified by the Input Data Input, as 
well as a moving average of the polarized fractal efficiency.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Period Input be denoted as \(n\). Then we denote the Polarized Fractal Effiency at Index \(t\) for the 
given Inuts as \(PFE_t(X,n)\), and we compute it for \(t \geq n\) as follows.

\(\displaystyle{PFE_t(X,n) = \left\{ \begin{matrix} \frac{\sqrt{(X_t - X_{t - n})^2 + n^2}}{\sum_{i = t - n + 2}^t 
\sqrt{(X_i - X_{i - 1})^2 +1}} & X_t \geq X_{t - 1} \\ -\frac{\sqrt{(X_t - X_{t - n})^2 + n^2}}{\sum_{i = t - n + 
2}^t \sqrt{(X_i - X_{i - 1})^2 +1}} & X_t < X_{t - 1} \end{matrix}\right .}\)
Let the Smoothing Period Input be denoted as \(n_S\). We denote the Smoothed Polarized Fractal Efficiency at 
Index \(t\) for the given Inputs as \(PFE^{(S)}(X,n,n_S)\), and we compute it for \(t \geq n\) in terms of an 
Exponential Moving Average as follows.

\(PFE^{(S)}(X,n,n_S) = EMA_t(PFE(X,n),n_S)\)
Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the above 
calculation could be replaced with a Linear Regression Moving Average, a Simple Moving Average, a Weighted 
Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving 
Average.

Inputs

• Input Data
• Period
• Smoothing Period
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Polarized_Fractal_Efficiency.434.scss 

*Last modified Monday, 03rd October, 2022.
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Sinewave Indicator
This study calculates and displays a Sinewave Indicator for the data given by the Input Data Input. This study is 
an ACSIL implementation of the Indicator given in Figures 11.2 and 11.3 of the book Cybernetic Analysis for 
Stocks and Futures by John Ehlers.

On This Page

• Support Function: Dominant Cycle Phase.
• Main Study Function: Sinewave Indicator.

Support Function: Dominant Cycle Phase

[Link] - [Top]
Before discussing this study, we first give the mathematical details of one of its support functions, namely 
sc.DominantCyclePhase(). 

Let \(X\) be any random variable, and let \(X_t\) be the value of \(X\) at Index \(t\).

The function sc.DominantCyclePhase computes the following quantities.

We begin by defining the Dominant Cycle Phase Period, denoted as \(T_t^{(DCP)}(X)\), and we compute it as 
follows.

\(T_t^{(DCP)}(X) = \lfloor X_t \rfloor \)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.

Next, we define an Angle, denoted as \(\theta_t(X,k)\), and we compute it as follows.

\(\displaystyle{\theta_t(X,k) = \left\{ \begin{matrix} \frac{360^\circ\cdot k}{T_t^{(DCP)}(X)} & T_t^{(DCP)}
(X) \neq 0 \\ 0^\circ & T_t^{(DCP)}(X) = 0 \end{matrix}\right .}\)
The underlying calculation involves a complex-valued quantity that has both real and imaginary parts. We denote 
these parts as \(Re_t(X)\) and \(Im_t(X)\), respectively, and we compute them as follows.

\(\displaystyle{Re_t(X) = \sum_{k = 0}^{T_t^{(DCP)}(X) - 1} \sin(\theta_t(X,k)) \cdot X_{t - k}}\) 
\(\displaystyle{Im_t(X) = \sum_{k = 0}^{T_t^{(DCP)}(X) - 1} \cos(\theta_t(X,k)) \cdot X_{t - k}}\)
Next, we define the Raw Dominant Cycle Phase, denoted as \(\phi_t^{(Raw)}(X)\), and we compute it (in degrees) 
as follows.

\(\displaystyle{\phi_t^{(Raw)}(X) = \left\{ \begin{matrix} \tan^{-1}\left(\frac{Re_t(X)}{Im_t(X)}\right) & |
Im_t(X)| > 0.001 \\ \mathrm{sgn}(Re_t(X))\cdot 90^\circ & |Im_t(X)| \leq 0.001 \space and \space Re_t(X) \neq 0 \
\ 0^\circ & |Im_t(X)| \leq 0.001 \space and \space Re_t(X) = 0 \end{matrix}\right .}\)
In the above calculation, \(\mathrm{sgn}()\) denotes the signum function, which returns the sign of its parameter.

Finally, we denote the Dominant Cycle Phase as \(\phi_t^{(DC)}(X)\), and we compute it as follows.

\(\displaystyle{\phi_t^{(DCP)}(X) = \left\{ \begin{matrix} \phi_t^{(Raw)}(X) + 180^\circ & Im_t(X) < 0^\circ \\ 
\phi_t^{(Raw)}(X) & 0^\circ \leq Im_t(X) \leq 315^\circ \\ \phi_t^{(Raw)}(X) - 360^\circ & Im_t(X) > 315^\circ 
\end{matrix}\right .}\) 
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Main Study Function: Sinewave Indicator

[Link] - [Top]
Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length and Median Phase Change Length Inputs be denoted as \(n_{CC}\) and \(n_{Med}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
We then compute the Cyber Cycle, \(CC_t(X,n_{CC})\).

Next, we apply the Dominant Cycle Period to obtain \(T_t^{(DC)}(CC(X,n_{CC}),n_{Med})\).

We then denote the Sinewave Indicator as \(SWI_t(X,n_{CC},n_{Med})\), and we compute it as follows.

\(\displaystyle{SWI_t(X,n_{CC},n_{Med}) = \sin\left(T_t^{(DCP)}(X)\right)}\)
Finally, we denote the Lead Sinewave Oscillator as \(SWI_t^{(Lead)}(X,n_{CC},n_{Med})\), and we compute it 
as follows.

\(\displaystyle{SWI_t^{(Lead)}(X,n_{CC},n_{Med}) = \sin\left(T_t^{(DCP)}(X) + 45^\circ\right)}\)
Both \(SWI_t(X,n_{CC},n_{Med})\) and \(SWI_t^{(Lead)}(X,n_{CC},n_{Med})\) are displayed as Subgraphs.

Inputs

• Input Data
• Length
• Median Phase Change Length

*Last modified Monday, 03rd October, 2022.
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Price Open Interest Volume
This study calculates and displays a Price, Open Interest, Volume (POIV) Indicator for the Price Data.

Let \(H_t\), \(L_t\), \(C_t\), \(V_t\), \(OI_t\) and \(V^{(OB)}_t\) be the respective values of the High Price, Low 
Price, Close Price, Volume, Open Interest, and On Balance Volume at Index \(t\).

We define two functions, the True High and True Low, and we denote their values at Index \(t\) as \(TH_t\) and \
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(TL_t\), respectively. We compute these as follows.

For \(t = 0\):

\(TH_0 = H_0\) 
\(TL_0 = L_0\)
For \(t > 0\):

\(\displaystyle{TH_t = \left\{ \begin{matrix} H_t & H_t > C_{t - 1} \\ C_{t - 1} & H_t \leq C_{t - 1} \end{matrix}
\right .}\)

\(\displaystyle{TL_t = \left\{ \begin{matrix} L_t & L_t < C_{t - 1} \\ C_{t - 1} & L_t \geq C_{t - 1} \end{matrix}
\right .}\)

The POIV Indicator is computed as a cumulative sum, and we denote its summand at Index \(t\) as \(S_t\). We 
compute this summand for \(t > 0\) as follows.

\(\displaystyle{S_t = \left\{ \begin{matrix} \frac{{OI}_t \cdot (C_t - C_{t - 1})}{{TH}_t - {TL}_t} + V^{(OB)}_t 
& {TH}_t - {TI}_t \neq 0 \\ 0 & {TH}_t - {TI}_t = 0 \end{matrix}\right .}\)

Finally, we denote the Price, Open Interest, Volume Indicator at Index \(t\) as \(POIV_t\), and we compute it for \
(t > 0\) as follows.

\(\displaystyle{{POIV}_t = \left\{ \begin{matrix} \sum_{i = 1}^t S_i & {TH}_t - {TL}_t \neq 0 \\ {POIV}_{t - 1} 
& {TH}_t - {TL}_t = 0 \end{matrix}\right .}\)

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Price_Open_Interest_Volume.412.scss 

*Last modified Monday, 03rd October, 2022.
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Percentage Price Oscillator
This study calculates and displays a Percentage Price Oscillator of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let the Inputs Long Mov Avg Length and Short Mov 
Avg Length be denoted as \(n_L\) and \(n_S\), respectively. Then we denote the Percentage Price Oscillator at 
Index \(t\) for the given Inputs as \(PPO_t(X,n_L,n_S)\), and we compute it for \(t \geq \min\{n_L,n_S\}\) in terms 
of Exponential Moving Averages as follows.

\(PPO_t(X,n_L,n_S) = 100\cdot\displaystyle{\left\{ \begin{matrix} \frac{EMA_t(X,n_S) - EMA_t(X,n_L)}
{EMA_t(X,n_L)} & EMA_t(X,n_L) \neq 0 \\ PPO_{t - 1}(X,n_L,n_S) & EMA_t(X,n_L) = 0 \end{matrix}
\right .}\)

Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Averages in the 
above formula could be replaced with Linear Regression Moving Averages, Simple Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

Inputs

• Long Mov Avg Length
• Short Mov Avg Length
• Moving Average Type
• Input Data

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Percentage_Price_Oscillator.174.scss 

*Last modified Wednesday, 28th September, 2022.
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Previous Bar Close
This study displays the previous value of the data specified by the Input Data Input. Despite the name of the 
study, the setting of this Input need not be the Close Price.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Then we denote the Previous Bar Close at Index \(t\) for the given Input as \(PrevBar_t(X)\), and we compute 
it for \(t \geq 0\) as follows.

\(PrevBar_t(X) = \left\{\begin{matrix} X_0 & t = 0 \\ X_{t - 1} & t >0 \end{matrix}\right.\)

Inputs

• Input Data 
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Previous_Bar_Close.229.scss 

*Last modified Monday, 03rd October, 2022.
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This study calculates and displays both a Premier Stochastic Oscillator (PSO) the Input Data for High, Input 
Data for Low, and Input Data for Last Inputs.

The basis Stochastics used in the calculation are selected from Fast %K, Fast %D (aka Slow %K), and Slow %D. 
These Stochastics calculated as described in the studies KD - Fast and KD - Slow. We list these Stochastics below.

• Fast %K: \(Fast\% K_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK})\)
• Fast %D: \(Fast\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD})\)
• Slow %D: \(Slow\% D_t(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD})\)

Refer to the documentation of these studies for an explanation of the symbols used in the above functions. Since 
these functions have long lists of parameters, we will suppress the parameters when referring to these functions 
going forward. For instance, we will simply write \(Fast\% K_t\) when referring to the value of Fast %K at Index \
(t\).

We begin by normalizing the Stochastic as follows. The default Stochastic is Fast %K; either of the other two 
Stochastics may be substituted by appropriately setting the Stochastic Type Input.

Normalized Stochastic: \(0.1(Fast\% K_t - 50)\)

Let the PSO Length Input be denoted as \(n_{PSO}\). The Normalized Stochastic is then double-smoothed using 
Exponential Moving Averages as follows.

Double-Smoothed Normalized Stochastic: \(EMA_t(EMA(0.1(Fast\% K - 50), n_{PSO}), n_{PSO})\)

Note: Depending on the setting of the Input PSO Moving Average Type, the Exponential Moving Averages the 
above formula could be replaced with Linear Regression Moving Averages, Simple Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

We denote the value of the PSO at Index \(t\) for the given Inputs as \
(PSO_t\left(X^{(High)},X^{(Low)},X^{(Close)},n_{FastK},n_{FastD},n_{SlowD},n_{PSO}\right)\), and we 
compute it as follows.

\(\displaystyle{PSO_t = \frac{\exp(EMA_t(EMA(0.1(Fast\% K - 50), n_{PSO}), n_{PSO})) - 1}
{\exp(EMA_t(EMA(0.1(Fast\% K - 50), n_{PSO}), n_{PSO})) + 1}}\)
For an explanation of the exponential function \(\exp\), see refer to our description here.

In addition to the PSO Subgraph, this study also displays four horizontal lines whose levels are determined by the 
Inputs Line 1 Value, Line 2 Value, Line 3 Value, and Line 4 Value. A fifth horizontal line is displayed at the 
zero level.

Inputs

• Input Data for High
• Input Data for Low
• Input Data for Last
• Stochastic Type: A custom Input that determines whether Fast %K, Fast %D (Slow %K), or Slow %D is 

used as the basis for calculating the PSO
• Fast %K Length
• Fast %D (Slow %K) Length
• Slow %D Length
• Fast/Slow %D Moving Average Type
• PSO Length
• PSO Moving Average Type
• Line 1 Value
• Line 2 Value
• Line 3 Value
• Line 4 Value

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexd8c8.html?page=doc/StudiesReference.php&ID=333&Name=KD_-_Fast
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index4338.html?page=doc/StudiesReference.php&ID=332&Name=KD_-_Slow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index0b0a.html?page=doc/StudiesReference.php&ID=27&Name=Moving_Average_-_Exponential
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s104
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s2
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s28
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s28
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s211
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s353
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s173
https://www.sierrachart.com/index.php?page=doc/StudiesReference_MovingAverages.php#s173
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#ExponentialFunction
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Line


Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Premier_Stochastic_Oscillator.484.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Premier_Stochastic_Oscillator.484.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2b/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/29/index9a78.html?page=doc/FuturesData.php


◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Positive Volume 
Index

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Positive Volume Index
This study calculates and displays the Positive Volume Index (PVI) for the Volume data and the data specified by 
the Input Data Input. This study uses the version of the PVI created by Norman G. Fosback.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Initial Value be denoted as \(PVI_0\). Then we denote the Positive Volume Index for the given 
Inputs at Index \(t\) as \(PVI_t(X,PVI_0)\), and we compute it for \(t \geq 0\) as follows.

For \(t = 0\): \(PVI_0(X,PVI_0) = PVI_0\)

For \(t > 0\): \(\displaystyle{PVI_t(X,PVI_0) = \left\{ \begin{matrix} PVI_{t - 1}(X,PVI_0) + \frac{X_t - X_{t - 
1}}{X_{t - 1}}\cdot PVI_{t - 1}(X,PVI_0) & V_t > V_{t - 1} \\ PVI_{t - 1}(X,PVI_0) & V_t \leq V_{t - 1} 
\end{matrix}\right .}\) 

Inputs

• Input Data
• Initial Value:The initial starting value for the study. This value should be close to the average price of the 

symbol to allow the study to be overlaid on the main price graph.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Positive_Volume_Index.101.scss 

*Last modified Monday, 03rd October, 2022.
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Price Volume Trend
This study calculates and displays the Price Volume Trend of the Price and Volume Data.

The Price Volume Trend is similar in concept to On Balance Volume in that it is a cumulative total of Volume that 
is adjusted depending on changes in Closing Prices. But whereas OBV adds all Volume on days when Prices close 
higher and subtracts all Volume on days when Prices close lower, the PVT adds only a portion of the daily 
Volume. The amount of Volume added to the PVT is a function of the amount by which Close Prices rose or fell 
relative to the previous day's Close.

Let \(C\) and \(V\) be random variables denoting the Close Price and Volume, respectively, and let \(C_t\) and \
(V_t\) be their respective values at Index \(t\). Then we denote the Price Volume Trend at Index \(t\) as \(PVT_t\). 
We initialize the Price Volume Trend to zero (that is, \(PVT_0 = 0\)), though this value is not displayed as output. 
We compute \(PVT_t\) for \(t > 0\) as follows.

\(\displaystyle{PVT_t = \frac{C_t - C_{t - 1}}{C_t} \cdot V_t + PVT_{t - 1}}\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Price_Volume_Trend.210.scss 

*Last modified Monday, 03rd October, 2022.
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Stochastic - Percentile
This study calculates and displays the percentile rank of the data specified by the Input Data Input. The ranking is 
done over a moving window whose size is specified by the Length Input. This study also calculates and displays a 
moving average of the percentile rank. This indicator was developed by Peter Worden, and is sometimes referred 
to as a Worden Stochastic.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Input Length be denoted as \(n\).

At Index \(t\), the \(n\) values \(X_{t - n + 1},...,X_t\) of the Input Data are arranged in ascending order and 
ranked from lowest to highest, starting with a Rank of \(0\) and going up to a Rank of \(n - 1\). The Rank of the 
most recent value of \(X\) at Index \(t\) for the given Length is denoted as \(R_t(X,n)\).

We denote the value of the Stochastic - Percentile at Index \(t\) for the given Inputs as \(SP_t(X,n)\), and we 
compute it for \(t \geq n - 1\) as follows.

\(SP_t(X,n) = 100\cdot\displaystyle{\frac{R_t(X,n)}{n - 1}}\) \(\displaystyle{SP_t(X,n) = \left\{\begin{matrix} 0 
& t = 0 \\ 100\cdot\frac{R_t(X,t)}{t} & 0 < t < n - 1 \end{matrix}\right .}\)
Let the Moving Average Length Input be denoted as \(n_{MA}\). Then we denote the Moving Average of 
Stochastic - Percentile at Index \(t\) for the given Inputs as \(\overline{SP}_t(X,n,n_{MA})\), and we compute it 
in terms of a Simple Moving Average for \(t \geq n - 1\) as follows.

\(\overline{SP}_t(X,n,n_{MA}) = SMA_t(SP(X,n),n_{MA})\)
In addition to the graphs of \(SP_t(X,n)\) and \(\overline{SP}_t(X,n,n_{MA})\), this study also displays two 
horizontal lines whose levels are determined by the Inputs Line 1 Value and Line 2 Value.

Inputs

• Input Data
• Length
• Moving Average Length
• Line 1 Value
• Line 2 Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Description

[Link] - [Top]
This study calculates and displays a Bollinger Squeeze of the Third Type for the data specified by the Input Data 
Input.

Let \(X\), \(n\), \(v_{MA}\), and \(v_{\sigma}\) denote the Input Data, Study Length, Moving Average 
Multiplier, and Standard Deviation Multiplier Inputs, respectively.

This study displays two Subgraphs for \(t \geq 0\): The Ratio and the Squeeze Indicator.

The Ratio at Index \(t\) is denoted as \(R_t(X,n,n_{MA},n_{\sigma})\), and we compute it in terms of the Standard 
Deviation and the Average True Range as follows.

\(\displaystyle{R_t(X,n,v_{MA},v_{\sigma}) = \frac{v_{\sigma}\cdot\sigma_t(X,n)}{v_{MA}\cdot ATR_t(n)}}
\)
The moving average type for the Average True Range is controlled via the Moving Average Type for 
Calculation Input. By default, the Ratio is displayed as a bar graph.

• \(R_t(X,n,n_{MA},n_{\sigma}) \geq 1 \Rightarrow\) Green
• \(R_t(X,n,n_{MA},n_{\sigma}) < 1 \Rightarrow\) Red
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• Input Data
• Moving Average Type for Calculation
• Study Length
• Moving Average Multiplier
• Standard Deviation Multiplier

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Squeeze_3.401.scss 

*Last modified Wednesday, 01st February, 2023.
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Stochastic Momentum Indicator
This study calculates and displays both the Stochastic Momentum Indicator and its Exponential Moving Average.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Closing Prices, respectively, and let 
their respective values at Index \(t\) be \(H_t\), \(L_t\), and \(C_t\). Let the Inputs %D Length, %K Length, and 
EMA Length be denoted as \(n_D\), \(n_K\), and \(n_{EMA}\), respectively. We denote the Highest High and the 
Lowest Low over a sliding window of Length \(n_K\) terminating at Index \(t\) as \(\max_t(H,n_K)\) and \
(\min_t(L,n_K)\), respectively.

We use these quantities to compute the Range and the Relative Range, each of which depends on \(n_K\). The 
respective values of these quantities at Index \(t\) are denoted as \(\textrm{Range}_t(H,L,n_K)\) and \
(\textrm{Range}^{(Rel)}_t(H,L,C,n_K)\), and we compute these for \(t \geq \max\{n_K,n_D\}\) as follows.

\(\textrm{Range}_t(H,L,n_K) = \max_t(H,n_K) - \min_t(L,n_K)\) 

\(\textrm{Range}^{(Rel)}_t(H,L,C,n_K) = C_t - \displaystyle{\frac{\max_t(H,n_K) + \min_t(L,n_K)}{2}}\)
We denote the value of the Stochastic Momentum Indicator for the given Inputs at Index \(t\) as \
(SMI_t(n_K,n_D)\), and we compute it for \(t \geq \max\{n_K,n_D\}\) in terms of Exponential Moving Averages 
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as follows.

\(SMI_t(n_K,n_D) = 200\cdot\displaystyle{\frac{EMA_t\left(EMA\left(\textrm{Range}^{(Rel)}
(H,L,C,n_K),n_D\right),n_D\right)}{EMA_t(EMA(\textrm{Range}(H,L,n_K),n_D),n_D)}}\)
We denote the Average of the Stochastic Momentum Indicator for the given Inputs at Index \(t\) as \
(\overline{SMI}_t(n_K,n_D,n_{EMA})\), and we compute it for \(t \geq \max\{n_K,n_D\}\) as follows.

\(\overline{SMI}_t(n_K,n_D,n_{EMA}) = EMA_t(SMI(n_K,n_D),n_{EMA})\)
In the formulas for both the Stochastic Momentum Indicator and its Average, any Statistical Functions that are 
written without a subscript are understood to be Random Variables for the Statistical Functions in which they are 
contained.

In addition to the Subgraphs of \(SMI_t(n_K,n_D)\) and \(\overline{SMI}_t(n_K,n_D,n_{EMA})\), this study also 
displays horizontal lines whose levels are determined by the Inputs Overbought Value and Oversold Value.

Inputs

• Overbought Value
• Oversold Value
• %D Length
• %K Length
• EMA Length

*Last modified Monday, 03rd October, 2022.
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Rapid Adaptive Variance Indicator
This study calculates and displays a Rapid Adaptive Variance Indicator (RAVI) of the data specified by the Input 
Data Input. This study was developed by Tushar S. Chande, Ph.D., in his article Adapting Moving Averages to 
Market Volatility, which was published in Stocks & Commodities V. 10:3 (pp 108-114). The closely related studies 
Variable Index Dynamic Moving Average (VIDYA) and Turbo MACD were presented in the same article. Refer 
to the documentation on the VIDYA study for an explanation of its notation.

Let \(X\) be a random variable denoting the Input Data. Let the Inputs Long VIDYA Length, Long Std Dev 
Length, Long Reference Standard Deviation, Short VIDYA Length, Short Std Dev Length, and Short 
Reference Standard Deviation be denoted as \(n_V^{(L)}\), \(n_{\sigma}^{(L)}\), \(\sigma_{ref}^{(L)}\), \
(n_V^{(S)}\), \(n_{\sigma}^{(S)}\), and \(\sigma_{ref}^{(S)}\), respectively. Then we denote the Rapid 
Adaptive Variance Indicator at Index \(t\) for the given Inputs as \(RAVI_t\left(X, n_V^{(L)}, n_{\sigma}
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^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right)\), and we compute it in 
terms of the VIDYA as follows.

For \(0 \leq t < \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{RAVI_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, 
\sigma_{ref}^{(S)}\right) = 0}\)
For \(t > \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{RAVI_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, 
\sigma_{ref}^{(S)}\right) = VIDYA_t\left(X, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right) - 
VIDYA_t\left(X,n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}\right)}\)
The first term on the right hand side is called the Short VIDYA, and the second term is called the Long VIDYA.

RAVI can be thought of as a sort of MACD, with the VIDYA playing the role of the EMA.

Inputs

• Input Data
• Long VIDYA Length
• Long Std Dev Length
• Long Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Long 

VIDYA is measured as a number of Long Reference Standard Deviations.
• Short VIDYA Length
• Short Std Dev Length
• Short Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Short 

VIDYA is measured as a number of Reference Standard Deviations.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rapid_Adaptive_Variance_Indicator.480.scss 

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
This calculates and displays the Rotation Factor for the Price Data.

Note: Since the Rotation Factor is reset to zero at the start of each trading day, this study is meant to be used with 
Intraday Charts.

Let the High and Low Price at Index \(t\) be denoted as \(H_t\) and \(L_t\), respectively. We begin by computing 
four quantities whose values at Index \(t\) are denoted as \(RF^{(1)}_t\), \(RF^{(2)}_t\), \(RF^{(3)}_t\), and \
(RF^{(4)}_t\). We compute these for \(t > 0\) as follows.

\(\displaystyle{RF^{(1)}_t = \left\{ \begin{matrix} 1 & H_t > H_{t - 1} \\ 0 & H_t \leq H_{t - 1} \end{matrix}
\right .}\) 

\(\displaystyle{RF^{(2)}_t = \left\{ \begin{matrix} RF^{(1)}_t + 1 & L_t > L_{t - 1} \\ RF^{(1)}_t & L_t \leq 
L_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{RF^{(3)}_t = \left\{ \begin{matrix} RF^{(2)}_t - 1 & H_t < H_{t - 1} \\ RF^{(2)}_t & H_t \geq 
H_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{RF^{(4)}_t = \left\{ \begin{matrix} RF^{(3)}_t - 1 & L_t < L_{t - 1} \\ RF^{(3)}_t & L_t \geq 
L_{t - 1} \end{matrix}\right .}\)
Next we define the Raw Rotation Factor, denoted by \(RF^{(raw)}_t\). We compute this for \(t \geq 0\) as follows.

\(\displaystyle{RF^{(raw)}_t = \left\{ \begin{matrix} 0 & t = 0 \\ {RF}^{(4)}_t & t > 0 \end{matrix}\right .}\)
Finally, we compute the Rotation Factor \(RF_t\) for \(t > 0\) as follows.

• At the start of each trading day, \(RF_t = 0\).
• During each trading day, \(RF_t = RF^{(raw)}_t + RF_{t - 1}\).

Inputs

[Link] - [Top]
This study has no Inputs. 
Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rotation_Factor.445.scss 

*Last modified Monday, 27th February, 2023.
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Wide Range Bar
This study highlights chart bars that are wider than any of the prior bars or groups of bars in a specified lookback 
period. There are three Schemes for doing this: WR n, x Bar WR, and WR vs ATR, where WR stands for "Wide 
Range". The notation used here is adapted from Tony Crabel's book Day Trading with Short Term Price Patterns 
and Opening Range Breakout, and it is analogous to the notation used in the Narrow Range Bar study. In this 
study, any of these Schemes can be selected via the Lookback Type Input. We will explain each one below.

Scheme #1: WR n:

Note: This is the lookback Scheme that was used in the older version of this study.

Let the Lookback Length - WR n Input be denoted as \(n\). In this Scheme, the range of the current chart bar is 
compared to the ranges of the previous \(n\) bars.

Let the Open, High, Low, and Close Prices at Index \(t\) be denoted as \(O_t\), \(H_t\), \(L_t\), and \(C_t\), 
respectively. Then we denote the Range of Current Bar at Index \(t\) as \(RCB_t\). The calculation of \(RCB_t\) is 
done for \(t \geq 0\), and the method of calculation depends on the setting of the Use Open To Close Range for 
WR n Lookback Type Input as follows.

If Use Open To Close Range for WR n Lookback Type is set to Yes, then \(RCB_t = |O_t - C_t|\).

If Use Open To Close Range for WR n Lookback Type is set to No, then \(RCB_t = H_t - L_t\).

We define a function called the Wide Range, denoted as \(WR_t(n)\). We compute this function for \(t \geq n\) as 
follows.

\(\displaystyle{WR_t(n) = \left\{\begin{matrix} 1 & RCB_t \geq \min\{RCB_{t - n},...,RCB_{t - 1}\} \\ 0 & 
RCB_t < \min\{RCB_{t - n},...,RCB_{t - 1}\} \end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(WR_t(n) = 1\). The highlighting is in blue by default.

Scheme #2: x Bar WR:

Let the Lookback Length - xBar WR and Number of Bars in Comparison Group Inputs be denoted as \(n\) and 
\(x\), respectively. In this Scheme, the range of the current \(x\) chart bars is compared to the ranges of every 
consecutive group of \(x\) bars in the previous \(n\) bars.

We denote the Range of Current Group of size \(x\) at Index \(t\) as \(RCG_t(x)\), and we compute it for \(t \geq x - 
1\) as follows.

\(RCG_t(x) = \max_t(H,x) - \min_t(L,x)\)
For an explanation of the \(\min\) and \(\max\) functions, see our description of the Moving Maximum and Moving 
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Minimum.

We define a function called the Wide Range for the Leading Bar, denoted as \(WRLB_t(n,x)\). We compute this 
function for \(t \geq n\) as follows.

\(\displaystyle{WRLB_t(n,x) = \left\{\begin{matrix} 1 & RCG_t \geq \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \\ 
0 & RCG_t < \min\{RCG_{t - n + x},...,RCG_{t - 1}\} \end{matrix}\right .}\)
Because we wish to highlight all of the bars in a group of size \(x\) when its range is the widest in the lookback 
period \(n\), we define the function Wide Range, denoted as \(WR_t(n,x)\). The default value for \(WR_t(n,x)\) is 
\(0\), but if \(WRLB_t(n,x) = 1\), then we have \(WR_i(n,x) = 1\) for \(i = t - x + 1, ...,t\). In this case, we highlight 
the leading bar (that is, the most recent bar) with the study Primary Color (default: blue), and we highlight the 
earlier bars in the group of size \(x\) with the study Secondary Color (default: purple). A leading bar may be 
highlighted in the Secondary Color if two wide range groups of size \(x\) overlap.

Scheme #3: WR vs ATR:

This Scheme is not from Crabel's work. Rather, it is unique to Sierra Chart.

As in Scheme #1, the Range of Current Bar at Index \(t\) is denoted as \(RCB_t\), and it is computed as follows.

\(RCB_t = H_t - L_t\)
Let \(n\) denote the Input Lookback Length - WR vs ATR. In this Scheme we determine the Wide Range \
(WR_t(n)\) by comparing \(RCB_t\) with the Average True Range of the previous \(n\) bars. The type of moving 
average used in the ATR calculation is determined by the Input ATR Moving Average Type We denote this in 
mathematical symbols as follows.

\(\displaystyle{WR_t(n) = \left\{\begin{matrix} 1 & RCB_t > ATR_{t - 1}(n) \\ 0 & RCB_t \leq ATR_{t - 1}(n) 
\end{matrix}\right .}\)
The bar with Index \(t\) is highlighted if and only if \(WR_t(n) = 1\). The highlighting is in blue by default.

Inputs

• Lookback Type: This is a custom Input that can be set to either WR n, x Bar WR, or NR vs ATR.
• Lookback Length - WR n
• Use Open To Close for WR n Lookback Type: This is a custom Input that determines how the Range of 

the Current Bar is calculated in the WR n Scheme.
• Lookback Length - xBar WR
• Number of Bars in Comparison Group
• Lookback Length - WR vs ATR
• ATR Moving Average Type

Spreadsheet

The spreadsheets below contain the formulas for this study in Spreadsheet format. Save these Spreadsheets to the 
Data Files Folder. 

Open them through File >> Open Spreadsheet. 

Wide_Range_Bar_WR_n.348.scss

Wide_Range_Bar_x_Bar_WR.348.scss

Wide_Range_Bar_WR_vs_ATR.348.scss

*Last modified Monday, 03rd October, 2022.
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Range Expansion Index
This study calculates and displays a Range Expansion Index of the Price Data. This is an oscillator that was 
developed by Thomas DeMark.

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Low, and Close Prices, respectively, and let \
(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\).

Let \(X^{(HC)}\) and \(X^{(LC)}\) be random variables denoting the Input Data for Comparison with High and 
Input Data for Comparison with Low Inputs, respectively, and let \(X_t^{(HC)}\) and \(X_t^{(LC)}\) be their 
respective values at Index \(t\).

Let the Inputs Length, Lookback Length 1, Lookback Length 2, Lookback Length 3, and Duration Length be 
denoted as \(n\), \(n_L^{(1)}\), \(n_L^{(2)}\), \(n_L^{(3)}\), and \(n_D\), respectively.

There are two methods of calculation of the Range Expansion Index: Basic and Advanced (to be described in 
detail shortly), and the Input Basic or Advanced? determines which of these is computed. We begin by evaluating 
two logical Conditions based on Price comparisons.

• Condition 1 (\(C1\)): \(\left(H_t \geq X_{t - n_L^{(2)}}^{(HC)} \space or \space H_t \geq X_{t - 
n_L^{(2)} - 1}^{(HC)}\right) \space and \space \left(L_t \leq X_{t - n_L^{(2)}}^{(LC)} \space or \space 
L_t \leq X_{t - n_L^{(2)} - 1}^{(LC)}\right)\)

• Condition 2 (\(C2\)): \(\left(H_{t - n_L^{(1)}} \geq C_{t - n_L^{(3)}} \space or \space H_{t - n_L^{(1)}} 
\geq C_{t - n_L^{(3)} - 1}\right) \space and \space \left(L_{t - n_L^{(1)}} \leq C_{t - n_L^{(3)}} \space 
or \space L_{t - n_L^{(1)}} \leq C_{t - n_L^{(3)} - 1}\right)\)

The inequalities \(\geq\) and \(\leq\) are replaced with the strict inequalities \(>\) and \(<\), respectively, if the Input 
Basic or Advanced? is set to Advanced and the Input Use Strict Inequalities? is set to Yes.

We define a function called the Conditional Multiplier, denoted as \(v_t\left(X^{(HC)}, X^{(LC)}, n_L^{(1)}, 
n_L^{(2)}, n_L^{(3)}\right)\). Because the notation is a cumbersome, we will omit the function parameters going 
forward. The method of computation of \(v_t\) is determined by the setting of the Basic or Advanced? Input.

If Basic or Advanced? is set to Basic, then \(v_t\) is computed as follows.

\(\displaystyle{v_t = \left\{\begin{matrix} 0 & C1 = 0 \space and \space C2 = 0 \\ 1 & C1 = 1 \space or \space C2 = 
1 \end{matrix}\right .}\)

If Basic or Advanced? is set to Advanced, then \(v_t\) is computed as above, but with the following additional 
step.
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\(v_t = 0 \Rightarrow v_{t - 1} = 0\)
The Range Expansion Index (REI) is denoted as \(REI_t\left(X^{(HC)}, X^{(LC)},n, n_L^{(1)}, n_L^{(2)}, 
n_L^{(3)}\right)\). Just as with \(v_t\), we will omit the parameters going forward. We compute the REI as follows 
for \(t \geq n + \max\left\{n_L^{(1)}, n_L^{(2)}, n_L^{(3)}, n_D\right\}\).

\(\displaystyle{REI_t = 100 \cdot \frac{\sum_{i = t - n + 1}^t v_t\left(H_i - H_{i - n_L^{(1)}} + L_i - L_{i - 
n_L^{(1)}}\right)}{\sum_{i = t - n + 1}^t \left(\left|H_i - H_{i - n_L^{(1)}}\right| + \left|L_i - L_{i - n_L^{(1)}}
\right|\right)}}\)
The REI oscillates between \(-100\) and \(+100\).

This study also displays horizontal lines at zero and at levels determined by the Overbought Line Value and 
Oversold Line Value Inputs. These should be set to positive and negative values, respectively.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the REI breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow appears 
above the REI Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(REI_T + \frac{k}{100} \cdot REI_T\), where \(T\) is the value of the 
Index where the arrow is drawn.

If the REI breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears below 
the REI Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The vertical 
position of the arrow is given by \(REI_T + \frac{k}{100} \cdot REI_T\), where \(T\) is the value of the Index 
where the arrow is drawn.

Inputs

• Length
• Lookback Length 1
• Lookback Length 2
• Lookback Length 3
• Duration Length
• Arrow Offset Percentage
• Input Data for Comparison with High
• Input Data for Comparison with Low
• Basic or Advanced?: Determines which version of the REI is calculated, Basic or Advanced.
• Use Strict Inequalities?: Determines whether strict inequalities are used when comparing prices. Only 

usable with Advanced REI.
• Overbought Line Value
• Oversold Line Value

*Last modified Monday, 03rd October, 2022.
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Repulse
This study calculates and displays a Repulse indicator of the price data.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Open, High, Low, and Close Prices, respectively, 
and let their respective values at Index \(t\) be \(O_t\), \(H_t\), \(L_t\), and \(C_t\).

We denote the Highest High and Lowest Low at Index \(t\) over \(n\) periods as \(\max_t(H,n)\) and \(\min_t(L,n)
\), respectively, and we compute them for \(t \geq 0\) as follows.

\(\max_t(H,n) = \displaystyle{ \left\{ \begin{matrix} \max\{H_0,...,H_t\} & t < n - 1 \\ \max\{H_{t - n + 
1},...,H_t\} & t \geq n - 1 \end{matrix}\right .}\) 

\(\min_t(L,n) = \displaystyle{ \left\{ \begin{matrix} \min\{L_0,...,L_t\} & t < n - 1 \\ \min\{L_{t - n + 1},...,L_t\} 
& t \geq n - 1 \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). Then we denote the Bullish Weighting and the Bearish Weighting for the 
given Input as \(W^{(Bull)}_t(n)\) and \(W^{(Bear)}_t(n)\), respectively, and we compute them for \(t \geq 0\) as 
follows.

\(W^{(Bull)}_t(n) = \displaystyle{\left\{ \begin{matrix} 100\cdot\frac{3C_t - 2\min_t(L,n) - O_0}{C_t} & t < n - 
1 \\ 100\cdot\frac{3C_t - 2\min_t(L,n) - O_{t - n + 1}}{C_t} & t \geq n - 1 \end{matrix}\right .}\) 

\(W^{(Bear)}_t(n) = \displaystyle{\left\{ \begin{matrix} 100\cdot\frac{O_0 + 2\max_t(H,n) - 3C_t}{C_t} & t < n 
- 1 \\ 100\cdot\frac{O_{t - n + 1} + 2\max_t(H,n) - 3C_t}{C_t} & t \geq n - 1 \end{matrix}\right .}\)
Finally, we denote Repulse at Index \(t\) for the given Input as \(Repulse_t(n)\), and we compute it in terms of 
Exponential Moving Averages of the Bullish and Bearish Weightings for \(t \geq 0\) as follows.

\(Repulse_t(n) = EMA_t\left(W^{(Bull)}(n),5n\right) - EMA_t\left(W^{(Bear)}(n),5n\right)\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Repulse.392.scss 

*Last modified Monday, 03rd October, 2022.
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Correlation Coefficient
The study calculates and displays the Correlation Coefficient between the variables specified by the Input Arrays 
1 and 2 Inputs. These Input arrays can refer to any Subgraph of the Main Price Graph or any study on the chart.

Let \(X^{(1)}\) and \(X^{(2)}\) be random variables denoting Input Array 1 and Input Array 2, respectively, and 
let \(X^{(1)}_i\) and \(X^{(2)}_i\) be their respective values at Index \(i\). Let the Input Length be denoted as \
(n\). Then we denote the Correlation Coefficient at Index \(t\) as \(\rho_t\left(X^{(1)},X^{(2)},n\right)\) (Greek 
letter rho), and we compute it in terms of Simple Moving Averages for \(t \geq n\) as follows.

\(\displaystyle{\rho_t\left(X^{(1)},X^{(2)},n\right) = \frac{\sum_{i = t - n + 1}^t\left(X^{(1)}_i - 
SMA_t\left(X^{(1)},n\right)\right)\left(X^{(2)}_i - SMA_t\left(X^{(2)},n\right)\right)}{\sqrt{\sum_{i = t - n + 1}
^t\left(X^{(1)}_i - SMA_t\left(X^{(1)},n\right)\right)^2}\sqrt{\sum_{i = t - n + 1}^t\left(X^{(2)}_i - 
SMA_t\left(X^{(2)},n\right)\right)^2}}}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

The above formula describes how the Correlation Coefficient is calculated by Sierra Chart, but it is cumbersome 
to test this formula in spreadsheet form. Therefore, the following mathematically equivalent formula was used in 
the spreadsheet test.

\(\displaystyle{\rho_t\left(X^{(1)},X^{(2)},n\right) = \frac{n\sum_{i = t - n + 1}^t X^{(1)}_iX^{(2)}_i - 
\left(\sum_{i = t - n + 1}^t X^{(1)}_i\right) \left(\sum_{i = t - n + 1}^t X^{(2)}_i\right)}{\sqrt{n\sum_{i = t - n + 
1}^t \left(X^{(1)}_i\right)^2 - \left(\sum_{i = t - n + 1}^t X^{(1)}_i\right)^2}\sqrt{n\sum_{i = t - n + 1}^t 
\left(X^{(2)}_i\right)^2 - \left(\sum_{i = t - n + 1}^t X^{(2)}_i\right)^2}}}\)
Inputs

• Input Array 1: This Input is used to select the first Input array to use in the Correlation Coefficient 
calculation. There are two list boxes displayed. The first one is for selecting the main price graph or a study 
on the chart. The second one selects a specific Subgraph within that selected main price graph or study, to 
use the data from. 

It is possible to reference the main price graph or study data from another chart. Open the other chart you 
want to reference. Add the Study/Price Overlay study to the chart containing the Correlation Coefficient 
study. Configure the Study/Price Overlay study as you require. Once the Study/Price Overlay study is on 
the chart, you will then be able to set Input Array 1 to this study that is referencing data from another 
chart.

• Input Array 2: This Input is used to select the second Input array to use in the Correlation Coefficient 
calculation. There are two list boxes displayed. The first one is for selecting the main price graph or a study 
on the chart. The second one selects a specific Subgraph within that selected main price graph or study, to 
use the data from. 

It is possible to reference the main price graph or study data from another chart. Open the other chart you 
want to reference. Add the Study/Price Overlay study to the chart containing the Correlation Coefficient 
study. Configure the Study/Price Overlay study as you require. Once the Study/Price Overlay study is on 
the chart, you will then be able to set Input Array 2 to this study that is referencing data from another 
chart.
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• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Correlation_Coefficient.218.scss 

*Last modified Monday, 26th September, 2022.
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Rahul Mohindar Oscillator
This study calculates the system of indicators associated with the Rahul Mohindar Oscillator for the data specified 
by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Length 1, Length 2, Length 3, and Length 4 be denoted as \(n_1\), \(n_2\), \(n_3\), and \(n_4\), 
respectively. We begin by computing the following sequence of Simple Moving Averages.

\(SMA^{(1)}_t(X,n_1) = SMA_t(X,n_1)\) 

\(SMA^{(2)}_t(X,n_1) = SMA_t(SMA(X,n_1),n_1)\) 

\(SMA^{(3)}_t(X,n_1) = SMA_t(SMA(SMA(X,n_1),n_1),n_1)\) 

\(SMA^{(4)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1)\) 

\(SMA^{(5)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(6)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(7)}_t(X,n_1) = SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(8)}_t(X,n_1) = 
SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1)\) 
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\(SMA^{(9)}_t(X,n_1) = 
SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1)\) 

\(SMA^{(10)}_t(X,n_1) = 
SMA_t(SMA(SMA(SMA(SMA(SMA(SMA(SMA(SMA(SMA(X,n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1),n_1),n
_1)\)
In the above relations, \(SMA^{(j)}\) denotes the \(j-\) fold composition of Simple Moving Averages.

We also compute the Highest High and Lowest Low over \(n_2\) bars: \(\max(X,n_2)\) and \(\min(X,n_2)\)

We then denote the indicator Swing Trade 1 at Index \(t\) for the given Inputs as \(ST^{(1)}_t(X,n_1,n_2)\), and 
we compute it for \(t \geq 0\) as follows. No Subgraph is drawn for Swing Trade 1.

\(\displaystyle{ST^{(1)}_t(X,n_1,n_2) = \left\{\begin{matrix} 100\cdot\frac{X_t - \frac{1}{10}\sum_{j = 1}
^{10}SMA^{(j)}_t(X,n_1)}{\max_t(X,n_2) - \min_t(X,n_2)} & \max_t(X,n_2) - \min_t(X,n_2) \neq 0 \\ 0 & 
\max_t(X,n_2) - \min_t(X,n_2) = 0 \end{matrix}\right .}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

We denote indicators Swing Trade 2 and Swing Trade 3 at Index \(t\) for the given Inputs as \(ST^{(2)}
_t(X,n_1,n_2,n_3)\) and \(ST^{(3)}_t(X,n_1,n_2,n_3)\), and we compute them in terms of Exponential Moving 
Averages for \(t \geq 0\) as follows. The Subgraphs of Swing Trade 2 and Swing Trade 3 are both drawn for \(t 
\geq \max\{n_1,n_2,n_3,n_4\}\).

\(ST^{(2)}_t(X,n_1,n_2,n_3) = EMA_t\left(ST^{(1)}(X,n_1,n_2),n_3)\right)\) 

\(ST^{(3)}_t(X,n_1,n_2,n_3) = EMA_t\left(ST^{(2)}(X,n_1,n_2),n_3)\right)\)
Swing Trade 2 and Swing Trade 3 are used to determine Buy and Sell signals. Let the Arrow Offset Percentage 
Input be denoted as \(k\).

A Buy Signal is indicated by an Up Arrow at Index \(t\) if the Subgraph of the Swing Trade 3 crosses the Subgraph 
of Swing Trade 2 from below. That is, a Buy Signal at \(t\) satisfies the conditions \(ST^{(3)}_{t - 1}
(X,n_1,n_2,n_3) < ST^{(2)}_{t - 1}(X,n_1,n_2,n_3)\) and \(ST^{(3)}_t(X,n_1,n_2,n_3) > ST^{(2)}
_t(X,n_1,n_2,n_3)\). The vertical coordinate of the tip of the arrow is given by \(ST^{(3)}_t(X,n_1,n_2,n_3) - 
\frac{k}{100}ST^{(3)}_t(X,n_1,n_2,n_3)\).

A Sell Signal is indicated by a Down Arrow at Index \(t\) if the Subgraph of the Swing Trade 3 crosses the 
Subgraph of Swing Trade 2 from above. That is, a Sell Signal at \(t\) satisfies the conditions \(ST^{(3)}_{t - 1}
(X,n_1,n_2,n_3) > ST^{(2)}_{t - 1}(X,n_1,n_2,n_3)\) and \(ST^{(3)}_t(X,n_1,n_2,n_3) < ST^{(2)}
_t(X,n_1,n_2,n_3)\). The vertical coordinate of the tip of the arrow is given by \(ST^{(3)}_t(X,n_1,n_2,n_3) + 
\frac{k}{100}ST^{(3)}_t(X,n_1,n_2,n_3)\).

Finally, we denote the Rahul Mohindar Oscillator (RMO) for the given Inputs at Index \(t\) as \
(RMO_t(X,n_1,n_2,n_4)\), and we compute it for \(t \geq 0\) as follows. As with the Swing Trade 1 and Swing 
Trade 2 subgraphs, the RMO Subgraph is displayed for \(t \geq \max\{n_1,n_2,n_3,n_4\}\).

\(RMO_t(X,n_1,n_2,n_4) = EMA_t\left(ST^{(1)}_t(X,n_1,n_2),n_4\right)\)
The symbol in the chart is experiencing a Bull Trend when \(RMO_t(X,n_1,n_2,n_4) > 0\) and a Bear Trend when 
\(RMO_t(X,n_1,n_2,n_4) < 0\). 

Inputs

• Length 1
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• Arrow Offset Percentage
• Input Data
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Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rahul_Mohindar_Oscillator.178.scss 

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
This study calculates and displays the Connors RSI, as developed by Connors Research.

Let \(X\) be a random variable denoting the Input Data Input. Let the Inputs RSI Length and Rate of Change 
Length be denoted as \(n_{RSI}\) and \(n_{ROC}\), respectvely.

We begin by computing the standard RSI using the Wilders Moving Average by default. This can be changed by 
appropriately setting the RSI Average Type Input.

We then define the Up-Down Length, denoted as \(UDL_t(X)\). This is a backward-looking calculation of the 
number of consecutive bars (starting with the current two bars) that the value of \(X\) has been either higher or 
lower than than the previous bar. Let \(N\) denote this number. We then compute \(UDL_t(X)\) as follows.

\(\displaystyle{UDL_t(X) = \left\{ \begin{matrix} N & X_{t - N + 1} < X_{t - N + 2} < \cdot\cdot\cdot < X_{t - 
1} < X_t \\ 0 & X_{t - 1} = X_t \\ -N & X_{t - N + 1} > X_{t - N + 2} > \cdot\cdot\cdot > X_{t - 1} > X_t 
\end{matrix}\right .}\)
We then compute \(RSI_t(UDL(X),2)\).

Next we define the Rate of Change, denoted as \(ROC_t(X,n_{ROC})\) This is the percentage of the previous \
(n_{ROC}\) bars for which the price change from one bar to the next is less than the current price change. Denote 
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the current price change as \(Delta X_t = X_t - X_{t - 1}\), and denote the price change \(i\) bars ago as \(\Delta 
X_{t - i} = X_{t - i} - X_{t - i - 1}\). Define \(n_i\) as follows.

\(\displaystyle{n_i = \left\{ \begin{matrix} 1 & \Delta X_{t - i} < \Delta X_t \\ 0 & \Delta X_{t - i} \geq \Delta X_t 
\end{matrix}\right .}\)
We then compute \(ROC_t(X,n_{ROC})\) as follows.

\(\displaystyle{ROC_t(X,n_{ROC}) = \frac{100}{n_{ROC}}\sum_{i = 1}^{n_{ROC}}n_i}\)
Finally, we denote the Connors RSI as \(RSI^{(C)}_t(X,n_{RSI},n_{ROC})\) and compute it as follows.

\(\displaystyle{RSI^{(C)}_t(X,n_{RSI},n_{ROC}) = \frac{1}{3}\left(RSI(X,n_{RSI}) + RSI_t(UDL(X),2) + 
ROC_t(X,n_{ROC})\right) }\)
In addition to displaying the Subgraph for \(RSI^{(C)}_t(X,n_{RSI},n_{ROC})\), it also displays horizontal lines 
at levels determined by the Line 1 Value and Line 2 Value Inputs.

Inputs

[Link] - [Top]
• Input Data
• RSI Length
• RSI Average Type
• Rate of Change Length
• Line 1 Value
• Line 2 Value

*Last modified Monday, 27th February, 2023.
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Rate of Change - Percentage
This study calculates and displays the Percent Change of the data specified by the Input Data Input over a period 
specified by the Length Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Let the Inputs Length and Multiplication Factor be denoted as \(n\) and \(v\), respectively. Then we denote 
the Rate of Change - Percentage at Index \(t\) for the given Inputs as \(ROC_t(X,n,v)\), and we compute it for \(t 
\geq n\) as follows.

\(\displaystyle{ROC_t(X,n,v) = \frac{X_t - X_{t - n}}{X_{t - n}}\cdot v}\)
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This study displays a true Percent Change only if \(v = 100\).

Inputs

• Input Data
• Length
• Multiplication Factor

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Rate_of_Change_-_Percentage.37.scss 

*Last modified Monday, 03rd October, 2022.
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Rate of Change Oscillator Type I
This study calculates and displays a Rate of Change Oscillator Type I (ROC-I) of the data specified by the Input 
Data Input. This is an oscillator that was developed by Thomas DeMark.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) denote the value of the Input Data at 
Index \(t\). Let the Inputs ROC Length and Duration Length be denoted as \(n_{ROC}\) and \(n_D\), 
respectively. The Rate of Change Oscillator Type I at Index \(t\) is denoted as \(ROC^{(I)}_t(X,n_{ROC})\), 
and it is displayed for \(t \geq n_{ROC}\) as follows.

\(\displaystyle{ROC^{(I)}_t(X,n_{ROC}) = 100\cdot\frac{X_t}{X_{t - n_{ROC}}}}\)
This notation will become more cumbersome as we proceed, so we will omit the function parameters when 
referring to ROC-I going forward.

Let the Smoothing Length Input be denoted as \(n_S\), where \(n_S \leq n_{ROC}\). If the Use Smoothing? Input 
is set to Yes, then the following Simple Moving Average replaces the normal ROC-I Oscillator. It is displayed for \
(t \geq n_{ROC} + n_S - 1\).

\(SMA_t\left(ROC^{(I)},n_S\right)\)
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Note: Depending on the setting of the Input Smoothing MA Type, the Simple Moving Average in the above 
function could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

Let the Average ROC MA Length Input be denoted as \(n_{MA}\), which need not be smaller than \(n_{ROC}\). 
If the Use Moving Average? Input is set to Yes, then the ROC-I Subgraph is replaced with the following.

• \(SMA_t\left(ROC^{(I)},n_{MA}\right)\) if Use Smoothing? is set to No. This is displayed for \(t \geq 
n_{ROC} + n_{MA} - 1\).

• \(SMA_t\left(SMA\left(ROC^{(I)},n_S\right),n_{MA}\right)\) if Use Smoothing? is set to Yes. This is 
displayed for \(t \geq n_{ROC} + n_S + n_{MA} - 2\).

Note: Depending on the setting of the Input Average ROC MA Type, the Simple Moving Averages in the above 
functions could be replaced with Exponential Moving Averages, Linear Regression Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.

This study also displays horizontal lines at levels determined by the Overbought Line Value and Oversold Line 
Value Inputs. The Default values of these inputs are \(102.5\) and \(97.5\), which is the recommended setting for 
Historical charts. For Intraday charts with time scales under \(30\) minutes, it is recommended that these be 
changed to \(100.25\) and \(99.75\), respectively.

Let the Input Arrow Offset Percentage be denoted as \(k\).

If the ROC-I breaks out above the Overbought Line for \(n_D\) chart bars or more, then a green Down Arrow 
appears above the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout 
occurred. The vertical position of the arrow is given by \(ROC^{(I)}_T + \frac{k}{100} \cdot ROC^{(I)}_T\), 
where \(T\) is the value of the Index where the arrow is drawn.

If the ROC-I breaks out below the Oversold Line for \(n_D\) chart bars or more, then a red Up Arrow appears 
below the ROC-I Subgraph at a horizontal location \(n_D\) bars from the left of where the breakout occurred. The 
vertical position of the arrow is given by \(ROC^{(I)}_T + \frac{k}{100} \cdot ROC^{(I)}_T\), where \(T\) is the 
value of the Index where the arrow is drawn.

Inputs

• Input Data
• ROC Length
• Use Smoothing?: A custom Input that determines whether the values of the ROC-I Oscillator are to be 

smoothed
• Smoothing Length
• Smoothing MA Type
• Use Moving Average?: A custom Input that determines whether a moving average of the ROC-I Oscillator 

is to be used as the study Subgraph
• Average ROC MA Length
• Average ROC MA Type
• Duration Length
• Arrow Offset Percentage
• Overbought Line Value
• Oversold Line Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Description

[Link] - [Top]
This study calculates the Welles Wilder Relative Strength Index (RSI) of the data specified by the Input Data 
Input. The study also calculates a Moving Average of the RSI. It displays graphs of both of these functions, in 
addition to two horiztonal lines, which are specified by the Inputs Line1 Value and Line2 Value. Both the RSI and 
the Moving Average of the RSI have an associated Length Input: RSI Length \(n_{RSI}\) and RSI Moving 
Average Length \(n\), respectively.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of the Input Data at Index \
(t\). Then we denote the Upward Change and Downward Change in \(X\) at Index \(t\) as \(U_t(X)\) and \(D_t(X)
\), respectively. We compute these for \(t > 0\) as follows.

\(\displaystyle{U_t(X) =\left\{ \begin{matrix} X_t - X_{t - 1} & X_t > X_{t - 1} \\ 0 & X_t \leq X_{t - 1} 
\end{matrix}\right .}\) 

\(\displaystyle{D_t(X) =\left\{ \begin{matrix} 0 & X_t > X_{t - 1} \\ X_{t - 1} - X_t & X_t \leq X_{t - 1} 
\end{matrix}\right .}\)
The Relative Strength Index at Index \(t\) is denoted as \(RSI_t\left(X,n_{RSI}\right)\), and it is computed in 
terms of a Simple Moving Average for \(t \geq n_{RSI} + n\) as follows.

\(\displaystyle{RSI_t\left(X,n_{RSI}\right) =\left\{ \begin{matrix} 100 - \left. 100 \middle/ \left(1+ 
\frac{SMA_t(U(X),n_{RSI})}{SMA_t(D(X),n_{RSI})}\right) \right. & SMA_t\left(D(X),n_{RSI}\right) \neq 0 \\ 
100 & SMA_t\left(D(X),n_{RSI}\right) = 0 \space and \space SMA_t\left(U(X),n_{RSI}\right) \neq 0 \\ 0 & 
SMA_t\left((U(X),n_{RSI}\right) = 0 \end{matrix}\right .}\)
In the above formula, \(U(X)\) and \(D(X)\) are random variables denoting the Upward and Downward Changes in 
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\(X\), respectively.

Note: For the purposes of computing \(RSI_t\left(X,n_{RSI}\right)\) for \(t \geq n_{RSI} + n\), we use internal 
calculations for \(n_{RSI} - 1 \leq t < n_{RSI} + n\) using the last formula given above. These values are not 
returned as output.

The Moving Average of \(RSI_t\left(X,n_{RSI}\right)\) with Length RSI Moving Average Length \(n\) at Index \
(t\) is denoted as \(\overline{RSI}_t(X,n_{RSI},n)\). This Moving Average is calculated for \(t \geq n_{RSI} + n\) 
as follows.

\(\overline{RSI}_t(X,n_{RSI},n) = SMA_t(RSI(X,n_{RSI}),n)\)
In the above formula, \(RSI(X,n_{RSI})\) is a random variable denoting the RSI of \(X\) with Length \(n\).

Note: For the purposes of computing \(\overline{RSI}_t(X,n_{RSI},n)\) for \(t \geq n_{RSI} + n\), we use internal 
calculations for \(n_{RSI} +n - 2 \leq t < n_{RSI} + n\) using the last formula given above. These values are not 
returned as output.

Note: Depending on the setting of the Input Average Type, the Simple Moving Averages in the calculations of \
(RSI_t\left(X,n_{RSI}\right)\) and \(\overline{RSI}_t(RSI(X,n_{RSI}),n)\) could be replaced with Exponential 
Moving Averages, Linear Regression Moving Averages, Weighted Moving Averages, Wilders Moving Averages, 
Simple Moving Averages - Skip Zeros, or Smoothed Moving Averages. The types of all three Moving Averages in 
the calculation are determined by this one Input.

If the Input Use RSI - 50 is set to Yes, then 50 is subtracted from the values of the RSI, the Moving Average of the 
RSI, Line 1 Value, and Line 2 value.

Inputs

[Link] - [Top]
• Input Data
• RSI Length
• RSI Moving Average Length
• Use RSI - 50: This custom Input determines whether the values of the four Subgraphs of the study are 

offset by -50.
• Line 1 Value
• Line 2 Value
• Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

RSI.38.scss 

*Last modified Monday, 27th February, 2023.
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Description
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This study computes the Accumulation/Distribution Index, which was created by Bill Williams.

Let the High Price, Low Price, Closing Price, and Volume at chart bar \(t\) be denoted as \(H_t\), \(L_t\), \(C_t\), 
and \(V_t\), respectively. We denote the Accumulation / Distribution - Williams at Index \(t\) as \(WAD_t\), and 
we compute it for \(t \geq 1\) as follows.

\(\displaystyle{WAD_t=\left\{ \begin{matrix} WAD_{t-1} + C_t - \min\{L_t, C_{t - 1}\} & C_t > C_{t - 1} \\ 
WAD_{t - 1} & C_t = C_{t - 1} \\ WAD_{t-1} + C_t - \max\{H_t, C_{t - 1}\} & C_t < C_{t - 1} \end{matrix}
\right .}\)
Note: Accumulation / Distribution - Williams is initialized to \(0\) at \(t = 0\). This value is stored internally, but 
is not returned as output.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Saturday, 04th February, 2023.
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Relative Volume Standard Deviation
This study calculates and displays a Relative Volume Standard Deviation for the Volume Data. It is frequently 
used in conjunction with the Freedom of Movement study. Both studies were created by Melvin E. Dickover.

Let the Length and Number of Standard Deviations Inputs be denoted as \(n\) and \(N_{\sigma}\), respectively.

We denote the Relative Volume Standard Deviation at Index \(t\) as \(RV_t(n)\), and we compute it using a 
Simple Moving Average and a Standard Deviation as follows.

\(\displaystyle{RV_t(n) = \frac{V_t - SMA_t(V,n)}{\sigma_t(V,n)}, \space \sigma_t(V,n) \neq 0}\)
Note: Depending on the setting of the Moving Average Type Input, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

By default, \(RV_t(n)\) is displayed as a histogram. If \(RV_t(n) > N_{\sigma}\), then the Primary Color (green by 
default) is used. Otherwise, the Secondary Color (red by default) is used.

Inputs

• Length
• Number of Standard Deviations: A custom Input that determines how the Subgraph is colored.
• Moving Average Type

*Last modified Monday, 03rd October, 2022.
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Relative Vigor Index 3
This study calculates and displays the Relative Vigor Index and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Indicator given in Figures 6.2 and 6.3 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) denote, respectively, the values of the Open, High, Low, and Close Prices at 
Index \(t\).

We first compute two Average Prices at Index \(t\): The Close-Open Average Price and the High-Low Average 
Price, denoted as \(\overline{P}^{(CO)}_t\) and \(\overline{P}^{(HL)}_t\), respectively. These are symmetric 
weighted averages computed over \(4\) periods for \(t \geq 3\) as follows.

\(\displaystyle{\overline{P}^{(CO)}_t = \frac{(C_{t - 3} - O_{t - 3}) + 2(C_{t - 2} - O_{t - 2}) + 2(C_{t - 1} - 
O_{t - 1}) + (C_t - O_t)}{6}}\) 

\(\displaystyle{\overline{P}^{(HL)}_t = \frac{(H_{t - 3} - L_{t - 3}) + 2(H_{t - 2} - L_{t - 2}) + 2(H_{t - 1} - 
L_{t - 1}) + (H_t - L_t)}{6}}\)
Let \(n\) denote the Length Input.

We denote the values of the Relative Vigor Index 3 and the Trigger Line for the given Input at Index \(t\) as \
(RVI_t(n)\) and \(Trig^{(RVI)}_t(n)\), respectively, and we compute them as follows.

\(\displaystyle{RVI_t(n) = \left\{ \begin{matrix} \frac{\sum_{i = t - n + 1}^t \overline{P}^{(CO)}_i}{\sum_{i = t 
- n + 1}^t \overline{P}^{(HL)}_i} & \sum_{i = t - n + 1}^t \overline{P}^{(HL)}_i \neq 0 \\ 0 & \sum_{i = t - n + 
1}^t \overline{P}^{(HL)}_i = 0 \end{matrix}\right .}\) 

\(Trig^{(RVI)}_t(n) = RVI_{t - 1}(n)\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
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Data Files Folder. 

Open it through File >> Open Spreadsheet. 
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Stochastic Relative Vigor Index 3
This study calculates and displays a Stochastic Relative Vigor Index (RVI) and Trigger Line for the Price Data. 
The RVI used in this study is Relative Vigor Index 3. This study is an ACSIL implementation of the Indicator 
given in Figures 8.8 and 8.9 of the book Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

We begin by computing the Stochastic Ratio of the RVI, \(StochRat_t(RVI(n),n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(RVI(n),n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(RVI(n),n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}(RVI(n),n)}
\)
We then compute the Stochastic Relative Vigor Index 3, denoted as \(RVI^{(Stoch)}_t(n)\), as follows.

\(RVI^{(Stoch)}_t(n) = 2\left(StochRat_t^{(S)}(RVI(n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SRVI)}_t(X,n) = 0.96\left(RVI^{(Stoch)}_{t - 1}(n) + 0.02\right)\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Stochastic_Relative_Vigor_Index_3.494.scss

*Last modified Monday, 03rd October, 2022.
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Fisher Relative Vigor Index 3
This study calculates and displays a Fisher Relative Vigor Index (RVI) and Trigger Line for the data given by the 
Price Data. The RVI used in this study is Relative Vigor Index 3. This study is an ACSIL implementation of the 
Indicator given in Figures 8.15 and 8.16 of the book Cybernetic Analysis for Stocks and Futures by John Ehlers.

We begin by computing the Stochastic Relative Vigor Index 3, \(RVI^{(Stoch)}_t(n)\).

Next we denote the Fisher Relative Vigor Index 3 at Index \(t\) as \(RVI^{(Fish)}_t(n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(RVI^{(Fish)}
_t(n)\) as follows.

\(\displaystyle{RVI^{(Fish)}_t(n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(RVI^{(Stoch)}_t(n) - 0.5)}{1 - 
1.98(RVI^{(Stoch)}_t(n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(RVI^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(RVI^{(Stoch)}
_t(n) - 0.5)} \neq 0\) and \(1 - 1.98(RVI^{(Stoch)}_t(n) - 0.5) \neq 0\). Otherwise, \(RVI^{(Fish)}_t(n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(RVI^{(Fish)}_t(n)
\) as follows.

\(\displaystyle{RVI^{(Fish)}_t(n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(RVI^{(Fish)}_t(n) - 0.5)}{1 - 
1.98(RVI^{(Fish)}_t(n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(RVI^{(Fish)}_t(n) - 0.5)}{1 - 1.98(RVI^{(Fish)}_t(n) - 
0.5)} > 0\) and \(1 - 1.98(RVI^{(Fish)}_t(n) - 0.5) \neq 0\). Otherwise, \(RVI^{(Fish)}_t(n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FRVI)}(X,n)\), and is computed as follows.

\(Trig_t^{(FRVI)}(X,n) = RVI^{(Fish)}_{t - 1}(n)\)
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Inputs

• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Fisher_Relative_Vigor_Index_3.495.scss 

*Last modified Monday, 26th September, 2022.
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Random Walk Indicator
This study calculates and displays the High and Low Random Walk Indicators for the Price Data.

Let \(H_t\) and \(L_t\) denote, respectively, the High and Low Prices at Index \(t\), and let the Length Input be 
denoted as \(n\). Then we denote the High and Low Random Walk Indicators for the given Input at Index \(t\) as 
\(RWI^{(High)}_t(n)\) and \(RWI^{(Low)}_t(n)\), respectively. We calculate these for \(t \geq n - 1\) in terms of 
the Average True Range as follows.

For \(t = n - 1\): \(RWI^{(High)}_{n - 1}(n) = RWI^{(Low)}_{n - 1}(n) = 0\)

For \(t > n - 1\):

\(\displaystyle{RWI^{(High)}_t(n) = \max\left\{0, \frac{H_t - L_{t - 1}}{ATR_{t - 1}(1)\cdot\sqrt{1}}, \frac{H_t 
- L_{t - 2}}{ATR_{t - 1}(2)\cdot\sqrt{2}}, ..., \frac{H_t - L_{t - n}}{ATR_{t - 1}(n)\cdot\sqrt{n}}\right\}}\) 

\(\displaystyle{RWI^{(Low)}_t(n) = \max\left\{0, \frac{H_{t - 1} - L_t}{ATR_{t - 1}(1)\cdot\sqrt{1}}, 
\frac{H_{t - 2} - L_t}{ATR_{t - 1}(2)\cdot\sqrt{2}}, ..., \frac{H_{t - n} - L_t}{ATR_{t - 1}(n)\cdot\sqrt{n}}
\right\}}\)
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• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Random_Walk_Indicator.39.scss 

*Last modified Monday, 03rd October, 2022.
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Smoothed Adaptive Momentum
This study calculates and displays a Smoothed Adaptive Momentum for the data given by the Input Data Input. 
This study is an ACSIL implementation of the Indicator given in Figures 12.1 and 12.2 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let \(X_t\) be the value of \(X\) at Index \(t\). Let the 
Length, Median Phase Change Length, and 2-Pole Super Smoother Length Inputs be denoted as \(n_{CC}\), \
(n_{Med}\), and \(n_{SSF}\), respectively.

We first smooth the data using a Four Bar Symmetrical Finite Impulse Response Filter. The value of the smoothed 
data at Index \(t\) is denoted as \(X^{(S)}_t\), and we compute it as follows.

\(\displaystyle{X^{(S)}_t = \frac{1}{6}(X_t + 2X_{t - 1} + 2X_{t - 2} + X_{t - 3})}\)
Second, we compute the Cyber Cycle \(CC_t(X,n_{CC})\).

Third, we compute the Dominant Cycle Period for \(CC_t(X,n_{CC})\). Explicitly, we compute \(T^{(DC)}
_t(CC(X,n_{CC}),n_{Med})\). This is where the adaptive nature of the study comes from. The period is not static, 
but rather it changes with changing market conditions.

Fourth, we define a Value, denoted as \(Val_t(X, n_{CC}, n_{Med})\), and we compute it as follows.

\(\displaystyle{Val_t(X, n_{CC}, n_{Med}) = X_t - X_{\lfloor T^{(DC)}(CC(X,n_{CC}),n_{Med}) - 1 \rfloor}}
\)
For an explanation of the floor function (\(\left\lfloor{\space\space}\right\rfloor\)), refer to our description here.
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Finally, we denote the Smoothed Adaptive Momentum as \(SAM_t(X,n_{CC},n_{Med})\), and we compute it 
using a 3-Pole Super Smoother Filter as follows.

\(SAM_t(X,n_{CC},n_{Med}) = SSF^{(3)}_t(Val_t(X, n_{CC}, n_{Med}), n_{SSF})\)
The study also displays a Center Line at zero.

Inputs

• Input Data
• Length
• Median Phase Change Length
• 3-Pole Super Smoother Filter Length

*Last modified Monday, 03rd October, 2022.
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Description

[Link] - [Top]
This study calculates and displays a Bollinger Squeeze for the data specified by the Input Data Input. The 
calculations of this study include calculations of Momentum, an Exponential Moving Average of the Momentum, 
Bollinger Bands and Keltner Bands. See those studies for an explanation of the notation used here.

The Inputs are denoted as follows. \(X\) is the Input Data, \(n_B\) is the Bollinger Bands Length, \(v_B\) is the 
Bollinger Bands Multiplier, \(n_K\) is the Keltner Bands Length, \(n_{ATR}\) is the Keltner True Range 
MovAvg Length, and \(v_K\) is the Keltner Bands Multiplier. Note that both the Top and Bottom Keltner Bands 
have the same Multiplier Input, unlike in the Keltner Channel study. The moving average types for the Bollinger 
Bands, the Average True Range, and the Keltner Bands are all controlled via the Moving Average Type for 
Internal Calculation Input.

The Momentum \(M_t(X,n_M)\) is calculated by subtraction exclusively (not division). That is, \(M_t(X,n_M) = 
X_t - X_{t - n_M}\). Here, \(n_M\) denotes the Momentum Length Input.
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This study displays two Subgraphs for \(t \geq \max\{n_B,n_K,n_{ATR},n_M\} - 1\): the Exponential Moving 
Average of the Momentum and the Squeeze Indicator.

The Exponential Moving Average of the Momentum is simply \(EMA_t\left(M(X,n_M),n_M\right)\), and it is 
displayed as a bar graph. It is colored as follows.

• \(EMA_t\left(M(X,n_M),n_M\right) > 0\) and \(EMA_t\left(M(X,n_M),n_M\right) \geq EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Bright Green

• \(EMA_t\left(M(X,n_M),n_M\right) > 0\) and \(EMA_t\left(M(X,n_M),n_M\right) < EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Dark Green

• \(EMA_t\left(M(X,n_M),n_M\right) < 0\) and \(EMA_t\left(M(X,n_M),n_M\right) \leq EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Bright Red

• \(EMA_t\left(M(X,n_M),n_M\right) < 0\) and \(EMA_t\left(M(X,n_M),n_M\right) > EMA_{t - 
1}\left(M(X,n_M),n_M\right) \Rightarrow \) Dark Red

The Squeeze Indicator is denoted as \(SI_t(X,n_B,v_B,n_K,n_{ATR},v_K)\), and it is computed as follows.

\(\displaystyle{SI_t(X,n_B,v_B,n_K,n_{ATR},v_K) = \left\{ \begin{matrix} 10^{-4} & TB_t^{(B)}(X,n_B,v_B) 
> TB_t^{(K)}(X,n_K,n_{ATR},v_K) \space and \space BB_t^{(B)}(X,n_B,v_B) < BB_t^{(K)}
(X,n_K,n_{ATR},v_K) \\ -10^{-4} & TB_t^{(B)}(X,n_B,v_B) \leq TB_t^{(K)}(X,n_K,n_{ATR},v_K) \space or 
\space BB_t^{(B)}(X,n_B,v_B) \geq BB_t^{(K)}(X,n_K,n_{ATR},v_K) \end{matrix}\right .}\)
The Squeeze Indicator is displayed as a sequence of points that are colored as follows.

• \(SI_t(X,n_B,v_B,n_K,n_{ATR},v_K) = 10^{-4} \Rightarrow\) Green
• \(SI_t(X,n_B,v_B,n_K,n_{ATR},v_K) = -10^{-4} \Rightarrow\) Red

Inputs

[Link] - [Top]
• Input Data
• Moving Average Type for Internal Calculation
• Keltner Bands Length
• Keltner True Range MovAvg Length
• Keltner Bands Multiplier
• Bollinger Bands Length
• Bollinger Bands Multiplier
• Momentum Length

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bollinger_Squeeze_2.233.scss 

*Last modified Tuesday, 31st January, 2023.
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Description

[Link] - [Top]
This study calculates and displays the Senkou Span A for the Price Data.

Let \(H\) and \(L\) be random variables denoting the High and Low Prices, respectively, and let \(H_t\) and \(L_t\) 
be their respective values at Index \(t\). Let the Tenkan-Sen Length and Kijun-Sen Length Inputs be denoted as \
(n_{TS}\) and \(n_{KS}\), respectively. Then we denote the Senkou Span A at Index \(t\) for the given Inputs as \
(SSA_t(n_{TS},n_{KS})\), and we compute it in terms of Tenkan-Sen and Kijun-Sen for \(t \geq 0\) as follows.

\(\displaystyle{SSA_t(n_{TS},n_{KS}) = \frac{TS_t(H,L,n_{TS}) + KS_t(H,L,n_{KS})}{2}}\)
Note: Senkou Span A by default has a Displacement setting of 26. When changing the various Input settings for 
this study, you may need to change the Displacement setting as needed.

Inputs

[Link] - [Top]
• Tenkan-Sen Length
• Kijun-Sen Length

Spreadsheet
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The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Senkou_Span_A.193.scss 

*Last modified Monday, 27th February, 2023.
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Description

[Link] - [Top]
This study calculates and displays a Senkou Span B for the data specified by the Input Data High and Input Data 
Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denoting the Input Data High and Input Data Low 
Inputs, respectively, and let \(X^{(High)}_t\) and \(X^{(Low)}_t\) be their respective values at Index \(t\). Let the 
Senkou Span B Length Input be denoted as \(n\). Then we denote the Senkou Span B at Index \(t\) for the given 
Inputs as \(SSB_t\left(X^{(High)}, X^{(Low)}, n\right)\), and we compute it in terms of the Highest High/Lowest 
Low Over N Bars for \(t \geq 0\) as follows.

\(\displaystyle{SSB_t\left(X^{(High)}, X^{(Low)}, n\right) = \frac{\max_t\left(X^{(High)},n\right) + 
\min_t\left(X^{(Low)},n\right)}{2}}\)
Note: Senkou Span B by default has a Displacement setting of 26. When changing the various Input settings for 
this study, you may need to change the Displacement setting as needed.

Inputs

[Link] - [Top]
• Input Data High
• Senkou Span B Length
• Input Data Low

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Senkou_Span_B.194.scss 

*Last modified Monday, 27th February, 2023.
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STIX
The STIX (Short Term IndeX) is a short-term trading oscillator that was published in The Polymetric Report. It 
compares the amount of volume flowing into advancing and declining stocks.

Add this study to a Historical chart for a symbol which indicates the number of advancing issues. Normally this 
will be the ADV-NYSE symbol. For more information, refer to Market Statistics. And add the Add Additional 
Symbol study to the chart to load data for the declining issues symbol. Normally this will be the DECL-NYSE 
symbol.

Set the Declining Issues Add Additional Symbol Study Input to the declining issues Add Additional Symbol 
study.

Let \(N^{(A)}_t\) and \(N^{(D)}_t\) be the Number of Advancing Issues and Number of Declining Issues at Index 
\(t\). We denote the value of STIX at Index \(t\) as \(STIX_t\), and we compute it as follows.

\(t = 0:\) 
\(\displaystyle{STIX_0 = \left\{ \begin{matrix} 9\cdot\frac{N^{(A)}_t}{N^{(A)}_t + N^{(D)}_t} + 
0.91\cdot\left(.9\cdot\frac{N^{(A)}_t}{N^{(A)}_t + N^{(D)}_t}\right) & N^{(A)}_t \neq 0 \space and \space 
N^{(D)}_t \neq 0 \\ 0 & otherwise \end{matrix}\right .}\) 
\(t > 0:\) 
\(\displaystyle{STIX_t = \left\{ \begin{matrix} 9\cdot\frac{N^{(A)}_t}{N^{(A)}_t + N^{(D)}_t} + 0.91 \cdot 
STIX_{t - 1} & N^{(A)}_t \neq 0 \space and \space N^{(D)}_t \neq 0 \\ STIX_{t - 1} & otherwise \end{matrix}
\right .}\)
Inputs

• Declining Issues Add Additional Symbol Study: Set this Input to the Declining Issues study which is 
loading the Declining Issues symbol.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

STIX.52.scss 

*Last modified Monday, 03rd October, 2022.
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Summation
This study calculates and displays a cumulative Summation of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Then we denote the Summation at Index \(t\) for the given Input as \(\mathrm{sum}_t(X)\), and we compute 
it for \(t \geq 0\) as follows.

\(\displaystyle{\mathrm{sum}_t(X) = \sum_{i = 0}^tX_i}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Also refer to the Cumulative Sum of Study study. This may be more appropriate for what you require. 

Inputs

• Input Data

*Last modified Monday, 03rd October, 2022.
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Synthetic VIX
This study calculates and displays a Synthetic VIX (Volatility Index) of the Price data.

Let \(L\) and \(C\) be random variables denoting the Low and Closing Prices, respectively, and let their respective 
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values at Index \(t\) be \(L_t\) and \(C_t\). Let the Length Input be denoted as \(n\). We denote the Highest Close 
over a sliding window of Length \(n\) at Index \(t\) as \(\max_t(C,n)\), and we compute it for \(t \geq 0\) as 
follows.

\(\max_t(C,n) =\left\{ \begin{matrix} \max\{C_0,...,C_t\} & t < n - 1 \\ \max\{C_{t - n + 1},...,C_t\} & t \geq n - 1 
\end{matrix}\right .\)
We denote the Synthetic VIX at Index \(t\) for the given Input as \(SynthVIX_t(n)\), and we compute it for \(t \geq 
0\) as follows.

\(SynthVIX_t(n) = \displaystyle{100 \cdot \frac{\max_t(C,n) - L_t}{\max_t(C,n)}}\)
Inputs

• Length

*Last modified Monday, 03rd October, 2022.
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Ultimate Oscillator
This study calculates and displays the Ultimate Oscillator for the Price data. Price oscillators typically compare a 
symbol's smoothed price with its price n bars ago. Larry Williams noted that the value of this type of oscillator can 
vary greatly depending on the number of bars used in the calculation, so he developed the Ultimate Oscillator, 
which uses weighted sums of three oscillators, each of which uses a different time period. The three oscillators are 
based on Williams definition of buying and selling "pressure".

Let \(H\), \(L\), and \(C\) be random variables denoting the High, Closing, and Low Prices, respectively, and let \
(H_i\), \(L_i\), and \(C_i\) be their respective values at Index \(i\).

We define two random variables called the True High and the True Low, and we denote them as \(TH\) and \
(TL\), respectively. We let \(TH_t\) and \(TL_t\) denote their respective values at Index \(t\), and we compute them 
for \(t \geq 0\) as follows.

\(\displaystyle{TH_t = \left\{\begin{matrix} H_t & t = 0 \space or \space H_t > C_{t - 1} \\ C_{t - 1} & t \neq 0 
\space and \space H_t \leq C_{t - 1} \end{matrix}\right .}\) 

\(\displaystyle{TL_t = \left\{\begin{matrix} L_t & t = 0 \space or \space L_t < C_{t - 1} \\ C_{t - 1} & t \neq 0 
\space and \space L_t \geq C_{t - 1} \end{matrix}\right .}\)
Let the Length 1, Length 2, and Length 3 Inputs be denoted as \(n_1\), \(n_2\), and \(n_3\), respectively. We then 
compute the following sums for \(t \geq \max\{n_1, n_2, n_3\}\).
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\(\mathrm{sum}_t(C - TL, n_1) = \displaystyle{\sum_{i = t - n_1 + 1}^t (C_i - TL_i)}\) 

\(\mathrm{sum}_t(TH - TL, n_1) = \displaystyle{\sum_{i = t - n_1 + 1}^t (TH_i - TL_i)}\) 

\(\mathrm{sum}_t(C - TL, n_2) = \displaystyle{\sum_{i = t - n_2 + 1}^t (C_i - TL_i)}\) 

\(\mathrm{sum}_t(TH - TL, n_2) = \displaystyle{\sum_{i = t - n_2 + 1}^t (TH_i - TL_i)}\) 

\(\mathrm{sum}_t(C - TL, n_3) = \displaystyle{\sum_{i = t - n_3 + 1}^t (C_i - TL_i)}\) 

\(\mathrm{sum}_t(TH - TL, n_3) = \displaystyle{\sum_{i = t - n_3 + 1}^t (TH_i - TL_i)}\)
For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

We denote the Ultimate Oscillator at Index \(t\) for the given Inputs as \(UO_t(n_1, n_2, n_3)\), and we compute 
it for \(t \geq \max\{n_1, n_2, n_3\}\) as follows.

\(UO_t(n_1, n_2, n_3) = \displaystyle{\frac{100}{7} \cdot \left(4 \cdot \frac{\mathrm{sum}_t(C - TL, n_1)}
{\mathrm{sum}_t(TH - TL, n_1)} + 2 \cdot \frac{\mathrm{sum}_t(C - TL, n_2)}{\mathrm{sum}_t(TH - TL, 
n_2)} + \frac{\mathrm{sum}_t(C - TL, n_3)}{\mathrm{sum}_t(TH - TL, n_3)} \right)}\)
Inputs

• Length 1
• Length 2
• Length 3

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ultimate_Oscillator.41.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#Summation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Ultimate_Oscillator.41.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1e/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/2f/indexa55d.html?page=doc/Whats_New.php


◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Tenkan Sen

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Tenkan-Sen
This study calculates and displays the Tenkan-Sen study for the data specified by the Input Data High and Input 
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Data Low Inputs.

Let \(X^{(High)}\) and \(X^{(Low)}\) be random variables denotining Input Data High and Input Data Low, 
respectively, and let \(X_t^{(High)}\) and \(X_t^{(Low)}\) be their respective values at Index \(t\). Let the 
Tenkan-Sen Length be denoted as \(n_{TS}\).

We denote the maximum value of \(X_t^{(High)}\) and the minimum value of \(X_t^{(Low)}\) over a moving 
window of \(n_{TS}\) chart bars terminating at Index \(t\) as \(\max_t(X^{(High)},n_{TS})\) and \
(\min_t(X^{(Low)},n_{TS})\), respectively. These are computed for \(t \geq n_{TS} - 1\) as follows.

\(\max_t\left(X^{(High)},n_{TS}\right) = \max\left\{X_{t - n_{TS} + 1}^{(High)},...,X_t^{(High)}\right\}\) 

\(\min_t\left(X^{(Low)},n_{TS}\right) = \min\left\{X_{t - n_{TS} + 1}^{(Low)},...,X_t^{(Low)}\right\}\)
We denote the value of Tenkan-Sen at Index \(t\) for the given Inputs as \(TS_t\left(X^{(High)}, X^{(Low)}, 
n_{TS}\right)\), and we compute it for \(t \geq n_{TS} - 1\) as follows.

\(TS_t\left(X^{(High)}, X^{(Low)}, n_{TS}\right) = \displaystyle{\frac{\max_t\left(X^{(High)},n_{TS}\right) + 
\min_t\left(X^{(Low)},n_{TS}\right)}{2}}\)
This study is mathematically identical to the Kijun-Sen study. The only difference between the two is that Tenkan-
Sen has a default length of \(n_{TS} = 9\), while Kijun-Sen has a default length of \(n_{KS} = 26\).

Inputs

• Tenkan-Sen Length
• Input Data High
• Input Data Low

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Tenkan_Sen.192.scss 
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Time Series Forecast
The Time Series Forecast study calculates and displays the sum of the Moving Linear Regression and the Linear 
Regressive Slope studies. Refer to the documentation in those studies for an explanation of the notation used here.

Let \(X\) be a random variable denoting the Input Data Input, and let \(n\) denote the Length Input. Then the 
Time Series Forcast at Index \(t\) is denoted as \(TSF_t(X,n)\), and it is computed for \(t \geq n - 1\) as follows.

\(TSF_t(X,n) = MLR_t(X,n) - LRS_t(X,n)\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Time_Series_Forecast.374.scss 

*Last modified Monday, 03rd October, 2022.
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True Strength Index
This study calculates and displays Bill Blau's True Strength Index, also known as the Ergodic indicator. This study 
calculates 3 lines, the True Strength Index (Ergodic), the True Strength MA (Ergodic Signal Line), and the 
Oscillator (Difference of TSI and True Strength MA, aka Ergodic Signal Line). Only the first is displayed, but the 
others can be displayed by going through Settings >> Subgraphs >> Draw Style and changing the setting to 
anything other than Ignore.

The calculation of the three indicators is identical to those found in the Ergodic study, except that there is no 
MovAvg Type Input. All moving averages are Exponential Moving Averages in this study.

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/registerstep1.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexc0ca.html?page=doc/Contents.php#StudiesIndicators
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexda96.html?page=doc/StudiesReference.php&ID=40
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexda96.html?page=doc/StudiesReference.php&ID=40
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/indexeb8c.html?page=doc/TechnicalStudiesReference.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index7a44.html?page=doc/StudiesReference.php&ID=142&Name=Ergodic
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/30/index0b0a.html?page=doc/StudiesReference.php&ID=27&Name=Moving_Average_-_Exponential


Inputs

• Input Data
• Long Exponential Moving Average Length
• Short Exponential Moving Average Length
• Multiplier: An optional multiplier can be used for extremely small values.
• Signal Line Moving Average Length
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Ergodic
This study calculates and displays Bill Blau's Ergodic indicator, also known as the True Strength Index. This study 
calculates 3 lines, the Ergodic (True Strength Index), the Ergodic Signal Line (exponential moving average of the 
TSI), and the Ergodic Oscillator (Difference of Signal and TSI). Only the first is displayed, but the others can be 
displayed by going through Settings >> Subgraphs >> Draw Style and changing the setting to anything other 
than Ignore.

Let \(X\) be a random variable denoting the Input Data, and let the Long MovAvg Length, Short MovAvg 
Length, Signal Line MovAvg Length, and Multiplier Inputs be denoted as \(n_L\), \(n_S\), \(n_{Sig}\), and \(v\), 
respectively. We denote the Ergodic, Ergodic Signal Line, and Ergodic Oscillator at Index \(t\) for the given 
Inputs as \(TSI_t(X,n_L,n_S,v)\), \(\overline{TSI}_t(n_L,n_S,n_{Sig},v)\), and \(TSIOsc_t(X,n_L,n_S,n_{Sig},v)
\), respectively, and we calculate them in terms of Exponential Moving Averages as follows.

\(\displaystyle{TSI_t(X,n_L,n_S,v) = v\cdot\frac{EMA_t(EMA(\Delta X, n_L), n_S)}{EMA_t(EMA(|\Delta X|, 
n_L), n_S)}}\)
In the above formula, \(\Delta X_t = X_t - X_{t - 1}\) is calculated for \(t \geq 1\), the first EMA is calculated for \
(t \geq n_L - 1\), and the second EMA is calculated for \(t \geq n_L + n_S - 2\).

\(\overline{TSI}_t(X,n_L,n_S,n_{Sig},v) = EMA_t(TSI(X,n_L,n_S,v), n_{Sig})\) 

\(TSIOsc_t(X,n_L,n_S,n_{Sig},v) = TSI_t(X,n_L,n_S,v) - \overline{TSI}_t(X,n_L,n_S,n_{Sig},v)\)
Each of the above is calculated for \(t \geq n_L + n_S + n_{Sig} - 3\).

Note: Depending on the setting of the Input MovAvg Type, the Exponential Moving Averages in the above 
formulas could be replaced with Linear Regression Moving Averages, Simple Moving Averages, Weighted 
Moving Averages, Wilders Moving Averages, Simple Moving Averages - Skip Zeros, or Smoothed Moving 
Averages.
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Inputs

• Input Data
• MovAvg Type
• Long MovAvg Length
• Short MovAvg Length
• Multiplier: An optional multiplier can be used for extremely small values.
• Signal Line MovAvg Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ergodic.142.scss 

*Last modified Monday, 26th September, 2022.
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Turbo MACD
This study calculates and displays a Turbo MACD (TMACD) of the data specified by the Input Data Input. This 
study was developed by Tushar S. Chande, Ph.D., in his article Adapting Moving Averages to Market Volatility, 
which was published in Stocks & Commodities V. 10:3 (pp 108-114). The closely related studies Variable Index 
Dynamic Moving Average (VIDYA) and Rapid Adaptive Variance Indicator (RAVI) were presented in the same 
article. Refer to the documentation on the VIDYA and RAVI studies for an explanation of their notation.

Let \(X\) be a random variable denoting the Input Data. Let the Inputs Long VIDYA Length, Long Std Dev 
Length, Long Reference Standard Deviation, Short VIDYA Length, Short Std Dev Length, Short Reference 
Standard Deviation, and Turbo MACD Length be denoted as \(n_V^{(L)}\), \(n_{\sigma}^{(L)}\), \
(\sigma_{ref}^{(L)}\), \(n_V^{(S)}\), \(n_{\sigma}^{(S)}\), \(\sigma_{ref}^{(S)}\), and \(n_T\) respectively. 
Then we denote the Turbo MACD at Index \(t\) for the given Inputs as \(TMACD_t\left(X, n_V^{(L)}, 
n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}, n_T\right)\), and we 
compute it in terms of the RAVI as follows.

For \(0 \leq t < \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{TMACD_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}
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^{(S)}, \sigma_{ref}^{(S)}, n_T\right) = 0}\)
For \(t > \max\left\{n_{\sigma}^{(L)}, n_{\sigma}^{(S)}\right\} - 2\):

\(\displaystyle{TMACD_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}
^{(S)}, \sigma_{ref}^{(S)}, n_T\right) = RAVI_t\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, 
n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right) - \left(\frac{2}{n_T + 1} \cdot RAVI_t\left(X, 
n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right) + 
\left(1 - \frac{2}{n_T + 1}\right) \cdot RAVI_{t - 1}\left(X, n_V^{(L)}, n_{\sigma}^{(L)}, \sigma_{ref}^{(L)}, 
n_V^{(S)}, n_{\sigma}^{(S)}, \sigma_{ref}^{(S)}\right)\right)}\)
The big term after the subtraction sign is a sort of average of the RAVI. As noted in the documentation of the 
RAVI study, RAVI can be thought of as a sort of MACD. TMACD then can be thought of as the difference 
between the MACD and its average.

Inputs

• Input Data
• Long VIDYA Length
• Long Std Dev Length
• Long Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Long 

VIDYA is measured as a number of Long Reference Standard Deviations.
• Short VIDYA Length
• Short Std Dev Length
• Short Reference Standard Deviation: A scaling divisor. The volatility of the Input Data in the Short 

VIDYA is measured as a number of Reference Standard Deviations.
• Turbo MACD Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Turbo_MACD.481.scss 

*Last modified Monday, 03rd October, 2022.
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Trade Volume Index
The Trade Volume Index (TVI) shows whether a symbol is being accumulated (purchased) or distributed (sold). It 
should be used on Intraday charts with a very short time period per bar. The TVI is based on the premise that trades 
taking place at higher "asking" prices are buy transactions and trades at lower "bid" prices are sell transactions.

Let the Input Data Input be denoted as \(X\), and let its value at Index \(t\) be denoted as \(X_t\). Let the Tick Size 
be denoted as \(s\). The we denote the Trade Volume Index at Index \(t\) as \(TVI_t(X,s)\), and we compute it for 
\(t > 0\) as follows.

\(TVI_t(X,s) =\left\{ \begin{matrix} TVI_{t - 1}(X,s) + V_t & X_t - X_{t - 1} > s \\ TVI_{t - 1}(X,s) & X_t - 
X_{t - 1} = s \\ TVI_{t - 1}(X,s) - V_t & X_t - X_{t - 1} < s \end{matrix}\right .\)
Inputs

• Input Data
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Trade_Volume_Index.50.scss 

*Last modified Monday, 03rd October, 2022.
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Up/Down Volume Ratio
The study calculates and displays a moving average of the Up/Down Ratio. The method of calculation for this 
Ratio depends on the setting of the Calculation Based On Input.

The Up/Down Ratio at Index \(t\) is denoted as \(UDR_t\). For all of the variables in the following formulas, the 
subscript \(t\) indicates that we are specifying the values of these variables at Index \(t\).

If Calculation Based On is set to Up/Down Volume, then the following variables are used in this study.
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Complete descriptions of these variables can be found in the documentation on sc.BaseDataIn[][] / sc.BaseData[][].

• \(V^{(U)}_t\) = sc.BaseData[SC_UPVOL][sc.Index] = sc.UpTickVolume[sc.Index]
• \(V^{(D)}_t\) = sc.BaseData[SC_DOWNVOL][sc.Index] = sc.DownTickVolume[sc.Index]

The Up/Down Ratio is denoted as \(UDR_t\), and it is computed as follows.

\(\displaystyle{UDR_t = \left\{ \begin{matrix} 100\cdot\frac{V^{(U)}_t - V^{(D)}_t}{V^{(U)}_t + V^{(D)}_t} 
& V^{(U)}_t + V^{(D)}_t \neq 0 \\ 0 & V^{(U)}_t + V^{(D)}_t = 0 \end{matrix}\right .}\)
If Calculation Based On is set to Ask/Bid Volume, then the Ask Volume and Bid Volume are used in the 
calculation, as follows.

\(\displaystyle{UDR_t = \left\{ \begin{matrix} 100\cdot\frac{V^{(ask)}_t - V^{(bid)}_t}{V^{(ask)}_t + 
V^{(bid)}_t} & V^{(ask)}_t + V^{(bid)}_t \neq 0 \\ 0 & V^{(ask)}_t + V^{(bid)}_t = 0 \end{matrix}\right .}\)
If Calculation Based On is set to Up/Down Trades, then the Number of Trades - Ask and Number of Trades - Bid 
are used in the calculation, as follows.

\(\displaystyle{UDR_t = \left\{ \begin{matrix} 100\cdot\frac{N^{(ask)}_t - N^{(bid)}_t}{N^{(ask)}_t + 
N^{(bid)}_t} & N^{(ask)}_t + N^{(bid)}_t \neq 0 \\ 0 & N^{(ask)}_t + N^{(bid)}_t = 0 \end{matrix}\right .}\)
Let \(n\) denote the Moving Average Length Input. The Subgraph that is displayed is the Exponential Moving 
Average of the Up/Down Ratio: \(EMA_t(UDR,n)\).

Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the above 
formula could be replaced with a Linear Regression Moving Average, a Simple Moving Average, a Weighted 
Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed Moving 
Average.

Inputs

• Moving Average Length
• Calculation Based On:

◦ Up/Down Volume: When this is selected, Volume-Up and Volume-Down is used.
◦ Ask/Bid Volume: When this is selected, Ask Volume and Bid Volume is used.
◦ Up/Down Trades: When this is selected, the Number of Trades-Ask and Number of Trades-Bid is 

used.
• Moving Average Type

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Up_Down_Volume_Ratio.315.scss 

*Last modified Monday, 03rd October, 2022.
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Volume Positive Negative Indicator
This study calculates and displays a Volume Positive Negative Indicator of the data specified by the Input Data 
Input.

Let \(X_t\) and \(V_t\) be the values of the Input Data and Volume, respectively, at Index \(t\). Let the Inputs 
ATR Coefficient, VPN Length, VPN Smoothing Length, and Avg VPN Length be denoted as \(k\), \(n_{VPN}
\), \(n_S\), and \(n_{\overline{VPN}}\), respectively.

We denote the Volume Up and Volume Down at Index \(t\) as \(V^{(+)}_t(k,n_{VPN})\) and \(V^{(-)}
_t(k,n_{VPN})\), respectively, and we compute in terms of the Average True Range them as follows. 

\(\displaystyle{V^{(+)}_t(k,n_{VPN}) = \left\{ \begin{matrix} V_t & X_t \geq X_{t - 1} + k \cdot 
ATR_t(n_{VPN}) \\ 0 & X_t < X_{t - 1} + k \cdot ATR_t(n_{VPN}) \end{matrix}\right .}\) 

\(\displaystyle{V^{(-)}_t(k,n_{VPN}) = \left\{ \begin{matrix} V_t & X_t \leq X_{t - 1} - k \cdot 
ATR_t(n_{VPN}) \\ V_t & X_t < X_{t - 1} - k \cdot ATR_t(n_{VPN}) \end{matrix}\right .}\) 

Note: In the above formulas, \(ATR_t(n_{VPN})\) is computed using the Welles Wilder Moving Average by 
default. This average type can be changed via the ATR Avg Type Input.

Next we compute the following Volume Ratio, denoted as \(VR_t(n_{VPN},n_S)\).

\(\displaystyle{VR_t(k,n_{VPN}) = \frac{\sum_{i = t - n_{VPN} + 1}^t (V^{(+)}_t(k,n_{VPN}) - V^{(-)}
_t(k,n_{VPN}))}{\sum_{i = t - n_{VPN} + 1}^t V_t}}\)
If the sum in the denominator of the Volume Ratio is zero, then \(VR_t(k,n_{VPN}) = 0\).

We denote the Volume Positive Negative Indicator at Index \(t\) as \(VPN_t(k,n_{VPN},n_S)\), and we compute 
it by smoothing the Volume Ratio with an Exponential Moving Average as follows.

\(VPN_t(k,n_{VPN},n_S) = EMA_t(VR_t(k,n_{VPN}),n_S)\)
Note: In the above formula, the moving average type can be changed via the VPN Smoothing Avg Type Input.

A second Subgraph that is displayed is the Average VPN, denoted as \(\overline{VPN}
(k,n_{VPN},n_S,n_{\overline{VPN}})\). We compute it using a Simple Moving Average as follows.

\(\overline{VPN}(k,n_{VPN},n_S,n_{\overline{VPN}}) = 
SMA_t(VPN_t(k,n_{VPN},n_S),n_{\overline{VPN}})\)
A third Subgraph that is displayed is a horizontal line at the level of the Critical Value Input.

Finally, a fourth Subgraph that is displayed is a Center Line.

Inputs

• Input Data
• ATR Coefficient
• VPN Length
• VPN Smoothing Length
• Avg VPN Length
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• ATR Avg Type
• VPN Smoothing Avg Type
• Avg VPN Avg Type
• Critical Value

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Positive_Negative.501.scss 

*Last modified Monday, 03rd October, 2022.
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On Balance Volume - Short Term
This study calculates and displays the On Balance Volume over a specific length of bars.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the Signed Volume at Index \(t\) as \
(V^{(\pm)}_t\), and we initialize this quantity to zero (that is, \(V^{(\pm)}_0 = 0\)). We compute the Signed 
Volume for \(t > 0\) in terms of the Volume as follows.

\(\displaystyle{V^{(\pm)}_t = \left\{ \begin{matrix} V_t & C_t > C_{t - 1} \\ 0 & C_t = C_{t - 1} \\ -V_t & C_t < 
C_{t - 1} \end{matrix}\right .}\)
Let the Length Input be denoted as \(n\). We denote the On Balance Volume - Short Term for this Input at Index 
\(t\) as \(V^{(OB)}_t(n)\), and we describe the calculation of this quantity below.

For \(0 \leq t < n\), \(V^{(OB)}_t(n)\) is calculated internally as follows. These values are not displayed as output.

\(\displaystyle{V^{(OB)}_t(n) = \left\{ \begin{matrix} 0 & t = 0 \\ V^{(OB)}_{t - 1}(n) + V^{(\pm)}_t & 0 < t < 
n \end{matrix}\right .}\)
The above formula is equivalent to \(V^{(OB)}_t(n) = V^{(OB)}_t\), where \(V^{(OB)}_t\) is the On Balance 
Volume. That is, for \(0 \leq t < n\), the On Balance Open Volume - Short Term is equivalent to the ordinary On 
Balance Volume.

For \(t \geq n\), \(V^{(OB)}_t(n)\) is calculated as follows. These values are displayed as output.
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\(V^{(OB)}_t(n) = V^{(OB)}_{t - 1}(n) + V^{(\pm)}_t - V^{(\pm)}_{t - n}\)
Inputs

• Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Volume_-_Short_Term.46.scss 

*Last modified Wednesday, 28th September, 2022.
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Normalized Volume
This study calculates and displays a Normalized Volume.

Let \(V\) be a random variable denoting the Volume, and let \(V_t\) be the value of the Volume at Index \(t\). Let 
the Input Length be denoted as \(n\). Then we denote the Normalized Volume at Index \(t\) for the given Inputs as 
\(V^{(N)}_t(n)\), and we compute it in terms of a Simple Moving Average for \(t \geq n - 1\) as follows.

\(\displaystyle{V^{(N)}_t(n) =\left\{ \begin{matrix} 100\cdot\frac{V_t}{SMA_t(V,n)} & SMA_t(V,n) \neq 0 \\ 
V^{(N)}_{t-1}(n) & SMA_t(V,n) = 0 \end{matrix}\right .}\)

Note: Depending on the setting of the Input Moving Average Type, the Simple Moving Average in the above 
formula could be replaced with an Exponential Moving Average, a Linear Regression Moving Average, a 
Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - Skip Zeros, or a Smoothed 
Moving Average.

This study also displays horizontal lines at levels determined by the High Volume and Low Volume Inputs.

Inputs

• Length
• Moving Average Type
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• High Volume
• Low Volume

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Normalized_Volume.451.scss 

*Last modified Wednesday, 28th September, 2022.
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On Balance Volume
This study calculates and displays On Balance Volume.

Let \(C_t\) be the value of the Close Price at Index \(t\). We denote the value of the On Balance Volume at Index \
(t\) as \(V^{(OB)}_t\), and we initialize it to zero internally (that is, \(V^{(OB)}_0 = 0)\), though this initial value 
is not displayed as output. We compute \(V^{(OB)}_t\) in terms of the Volume for \(t > 0\) as follows.

\(\displaystyle{V^{(OB)}_t = \left\{ \begin{matrix} V^{(OB)}_{t - 1} + V_t & C_t > C_{t - 1} \\ V^{(OB)}_{t - 
1} & C_t = C_{t - 1} \\ V^{(OB)}_{t - 1} - V_t & C_t < C_{t - 1} \end{matrix}\right .}\)
Inputs

• This study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

On_Balance_Volume.15.scss 

*Last modified Wednesday, 28th September, 2022.
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Dispersion
This study calculates a Dispersion (Variance) over a number of bars specified by the Length Input.

Let \(X\) be a random variable denoting the Input Data, and let \(X_i\) be the value of the Input Data at Index \
(i\). Let the Input Length be denoted as \(n\). Then we denote the Variance at Index \(t\) for the given Inputs as \
(Var_t(X,n)\), and we compute it in terms of a Simple Moving Average for \(t \geq n - 1\) as follows.

\(\displaystyle{Var_t(X,n) = \frac{1}{n}\sum_{i = t - n + 1}^t (X_i - SMA_t(X,n))^2}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Dispersion.25.scss 

*Last modified Monday, 26th September, 2022.
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Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Volume Bar Range Ratio
This study calculates and displays the Volume Bar Range Ratio for the Price and Volume Data.

Let \(H_t\), \(L_t\), and \(V_t\) be the High Price, Low Price, and Volume, respectively, at Index \(t\).

The Volume Bar Range Ratio at Index \(t\) is denoted as \(VBRR_t\), and it is computed for \(t \geq 0\) as 
follows.

\(\displaystyle{VBRR_t = \left\{ \begin{matrix} \frac{V_t}{H_t - L_t} & H_t - L_t > 0 \\ VBRR_{t - 1} & H_t - 
L_t \leq 0 \end{matrix}\right .}\)
Inputs

• The study has no Inputs.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Volume_Bar_Range_Ratio.279.scss 

*Last modified Monday, 03rd October, 2022.
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Vertical Horizontal Filter
The Vertical Horizontal Filter determines whether prices are in a trending phase or a congestion phase. Reference: 
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August 1991 issue of Futures magazine, Adam White.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Length Input be denoted as \(n\).

The Vertical Horizontal Filter is denoted as \(VHF_t(X,n)\), and we compute it for \(t \geq n\) as follows.

\(\displaystyle{VHF_t(X,n) = \frac{\max_t(X,n) - \min_t(X,n)}{\mathrm{sum}_t(X,n)}}\)
In the above formula, the functions \(\max\), \(\min\), and \(\mathrm{sum}\) are the Moving Maximum, Moving 
Minimum, and Moving Summation, respectively.

Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Vertical_Horizontal_Filter.31.scss 

*Last modified Monday, 03rd October, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#MovingMaximum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#MovingMinimum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#MovingMinimum
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/indexf82f.html?page=doc/StudiesReference_ListOfMathSymbols.html#Summation
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#InputData
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Vertical_Horizontal_Filter.31.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/19/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/3a/indexef11.html?page=doc/help.php


◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Vortex

Technical Studies Reference
• Technical Studies Reference
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Vortex
This study calculates and displays two Vortex Indicators of the Price Data.

Let \(H_t\), \(L_t\), and \(C_t\) be the values of the High, Low, and Close Prices, respectively, at Index \(t\). Let the 
Input Vortex Length be denoted as \(n\).

We begin by computing the True Range, as well as two other quantities called the Vortex Movement - Up and 
Vortex Movement - Down. These values of the latter two quantities at Index \(t\) are denoted as \(VM^{(Up)}_t\) 
and \(VM^{(Down)}_t\), respectively. We compute them as follows.

\(\displaystyle{VM^{(Up)}_t = \left\{ \begin{matrix} |H_0 - L_0| & t = 0 \\ |H_t - L_{t - 1}| & t > 0 \end{matrix}
\right .}\) 
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\(\displaystyle{VM^{(Down)}_t = \left\{ \begin{matrix} |L_0 - H_0| & t = 0 \\ |L_t - H_{t - 1}| & t > 0 
\end{matrix}\right .}\)
We then compute the two Vortex Indicators, denoted \(VI^{(+)}_t(n)\) and \(VI^{(-)}_t(n)\), as follows.

\(\displaystyle{VI^{(+)}_t(n) = \left\{ \begin{matrix} \Sigma_{i = 0}^t VM^{(Up)}_t / \Sigma_{i = 0}^t TR_t & t 
< n - 1 \\ \Sigma_{i = t - n + 1}^t VM^{(Up)}_t / \Sigma_{i = t - n + 1}^t TR_t & t \geq n - 1 \end{matrix}\right .}
\) 

\(\displaystyle{VI^{(-)}_t(n) = \left\{ \begin{matrix} \Sigma_{i = 0}^t VM^{(Down)}_t / \Sigma_{i = 0}^t TR_t 
& t < n - 1 \\ \Sigma_{i = t - n + 1}^t VM^{(Down)}_t / \Sigma_{i = t - n + 1}^t TR_t & t \geq n - 1 \end{matrix}
\right .}\)
These formulas hold provided that the denominators are nonzero.

For an explanation of the Sigma (\(\Sigma\)) notation for summation, refer to our description here.

Inputs

• Vortex Length
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Vortex.366.scss 

*Last modified Monday, 03rd October, 2022.
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Moving Average - Volume Move-Adjusted
This study calculates and displays a Volume Move-Adjusted Moving Average of the data specified by the Input 
Data Input. This moving average is taken from an article entitled "Weight + Volume + Move-Adjusted Moving 
Average: It's WEVOMO!" by Stephan Bisse in the April 2005 issue of Stocks & Commodities.

Let \(X\) be a random variable denoting the Input Data, and let the Input Length be denoted as \(n\). Then we 
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denote the Moving Average - Volume Move-Adjusted at Index \(t\) for the given Inputs as \(VOMOMA_t(X,n)\).

We compute \(VOMOMA_t(X,n)\) for \(t \geq n -1\) in terms of the Move-Adjusted Moving Average and the 
Volume-Weighted Moving Average. This last moving average is denoted as \(VWMA_t(X,n)\) by Sierra Chart, 
but the aforementioned article denotes it as \(VOMO_t(X,n)\). The two moving averages are the same. 

\(\displaystyle{VOMOMA_t(X,n) = \frac{MOMA_t(X,n) + VOMO_t(X,n)}{2}}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Volume_Move-Adjusted.469.scss 

*Last modified Tuesday, 27th September, 2022.
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Description

[Link] - [Top]
This study calulates and displays a Moving Average of the Bid Ask Volume Ratio at each chart bar.

Depending upon the Data or Trading service you are using, you may not receive historical Ask and Bid Volumes 
when historical data is downloaded from the service. Not all services will provide this.
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Let the Ask Volume and Bid Volume at Index \(t\) be denoted as \(V^{(ask)}_t\) and \(V^{(bid)}_t\), respectively. 
We denote Volume Ratio at index \(t\) as \(VR_t\), and the formula used to compute it depends on the setting of 
the Input Difference Calculation Method.

If the Input Difference Calculation Method is set to Ask Volume - Bid Volume, then we compute \(VR_t\) as 
follows.

\(\displaystyle{VR_t = \left\{ \begin{matrix} 100 \cdot \frac{V^{(ask)}_t - V^{(bid)}_t}{V^{(ask)}_t + 
V^{(bid)}_t} & V^{(ask)}_t + V^{(bid)}_t > 0 \\ 0 & V^{(ask)}_t + V^{(bid)}_t \leq 0 \end{matrix}\right .}\)
If the Input Difference Calculation Method is set to Bid Volume - Ask Volume, then we compute \(VR_t\) as 
follows.

\(\displaystyle{VR_t = \left\{ \begin{matrix} 100 \cdot \frac{V^{(bid)}_t - V^{(ask)}_t}{V^{(ask)}_t + 
V^{(bid)}_t} & V^{(ask)}_t + V^{(bid)}_t > 0 \\ 0 & V^{(ask)}_t + V^{(bid)}_t \leq 0 \end{matrix}\right .}\)
Let the Input Length be denoted as \(n\), and let the Volume Ratio Average at Index \(t\) for this Length be 
denoted as \(\overline{VR}_t(n)\). This is the function that is displayed by the study Bid Ask Volume Ratio. We 
compute \(\overline{VR}_t(n)\) for \(t \geq 0\) in terms of an Exponential Moving Average as follows.

For \(t = 0\): \(\overline{VR}_t = VR_0\)

For \(0 < t < n\): \(\overline{VR}_t = \displaystyle{\left\{\begin{matrix} \left(\frac{2}{t + 2}\right)VR_t + \left(1 - 
\frac{2}{t + 2}\right)VR_{t - 1} & \overline{VR}_{t - 1} = 0 \\ \left(\frac{2}{t + 2}\right)VR_t + \left(1 - 
\frac{2}{t + 2}\right)\overline{VR}_{t - 1}(n) & \overline{VR}_{t - 1} \neq 0 \end{matrix}\right .}\)

For \(t \geq n\): \(\overline{VR}_t = EMA_t(VR,n)\)

In the above formula, \(VR\) is a random variable denoting the Volume Ratio.

Note: Depending on the setting of the Input Moving Average Type, the Exponential Moving Average in the 
calculation of \(\overline{VR}_t(n)\) for \(t > 0\) could be replaced with a Linear Regression Moving Average, a 
Simple Moving Average, a Weighted Moving Average, a Wilders Moving Average, a Simple Moving Average - 
Skip Zeros, or a Smoothed Moving Average.

Inputs

[Link] - [Top]
• Length
• Moving Average Type

Spreadsheet

[Link] - [Top]
The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Bid_Ask_Volume_Ratio.230.scss 

*Last modified Tuesday, 31st January, 2023.

Service Terms and Refund Policy 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexa869.html?page=doc/StudiesReference.php&ID=168&Name=Ask_Volume
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index5808.html?page=doc/StudiesReference.php&ID=167&Name=Bid_Volume
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index14bb.html?page=doc/StudiesReference.php&ID=30#Moving_Average_-_Linear_Regression
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index1a8c.html?page=doc/StudiesReference.php&ID=2&Name=Moving_Average_-_Simple
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexcfd3.html?page=doc/StudiesReference.php&ID=28#Moving_Average_-_Weighted
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index8819.html?page=doc/StudiesReference.php&ID=211#Moving_Average_-_Welles_Wilders
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexb5a8-2.html?page=doc/StudiesReference.php&ID=353#Moving_Average_-_Simple_Skip_Zeros
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/indexb5a8-2.html?page=doc/StudiesReference.php&ID=353#Moving_Average_-_Simple_Skip_Zeros
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index227e.html?page=doc/StudiesReference.php&ID=173#Moving_Average_-_Smoothed
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#Length
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index2db8.html?page=doc/StudiesReference_CommonStudyInputs.php#MovingAverageType
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index899f.html?page=doc/GeneralSettings.html#DataFilesFolder
https://www.sierrachart.com/SpreadsheetFiles/Bid_Ask_Volume_Ratio.230.scss
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/d/index2a8e.html?page=doc/PurchaseInformation.php


 
Toggle Dark Mode 

Sierra Chart

Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download
◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index7904.html?page=doc/helpdetails59.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index9a78.html?page=doc/FuturesData.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/registerstep1.html
https://www.sierrachart.com/UserControlPanel.php#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=AddAccountCredit#MoveToTop
https://www.sierrachart.com/UserControlPanel.php?page=ServicesActivation#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexa1cf.html?page=doc/Packages.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/passwordreset.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index1c87.html?page=doc/support.html
https://www.sierrachart.com/SupportBoard.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index8727.html?page=doc/SelfHelp.php&Source=Ticket
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexc97d.html?page=doc/SoftwareDownload.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/indexeb88.html?page=doc/SierraChartStudyAndSystemProgrammers.php
https://www.sierrachart.com/UserControlPanel.php?page=StudyStore#MoveToTop
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/index6fe4.html?page=doc/BlockedDomains.php
https://www.sierrachart.com/UserControlPanel.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/c/registerstep1.html


Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Weighted Average 
Oscillator

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Weighted Average Oscillator
This study calculates and displays a Weighted Average Oscillator of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input, and let the Fast Average Length and Slow 
Average Length Inputs be denoted as \(n_F\) and \(n_S\), respectively. Then we denote the Weighted Average 
Oscillator at Index \(t\) for the given Inputs as \(WAO_t(X,n_F,n_S)\), and we compute it for \(t \geq \max\
{n_S,n_F\}\) in terms of Weighted Moving Averages as follows.

\(WAO_t(X,n_F,n_S) = WMA_t(X,n_F) - WMA_t(X,n_S)\)
Inputs

• Input Data
• Slow Average Length
• Fast Average Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Weighted_Average_Oscillator.91.scss 

*Last modified Monday, 03rd October, 2022.
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Accumulation / Distribution - Williams
• Description
• Inputs

Description

[Link] - [Top]
This study computes the Accumulation/Distribution Index, which was created by Bill Williams.

Let the High Price, Low Price, Closing Price, and Volume at chart bar \(t\) be denoted as \(H_t\), \(L_t\), \(C_t\), 
and \(V_t\), respectively. We denote the Accumulation / Distribution - Williams at Index \(t\) as \(WAD_t\), and 
we compute it for \(t \geq 1\) as follows.

\(\displaystyle{WAD_t=\left\{ \begin{matrix} WAD_{t-1} + C_t - \min\{L_t, C_{t - 1}\} & C_t > C_{t - 1} \\ 
WAD_{t - 1} & C_t = C_{t - 1} \\ WAD_{t-1} + C_t - \max\{H_t, C_{t - 1}\} & C_t < C_{t - 1} \end{matrix}
\right .}\)
Note: Accumulation / Distribution - Williams is initialized to \(0\) at \(t = 0\). This value is stored internally, but 
is not returned as output.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Saturday, 04th February, 2023.
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Moving Average - Weight Volume Move-Adjusted
This study calculates and displays a Weight Volume Move-Adjusted Moving Average of the data specified by the 
Input Data Input. This moving average is taken from an article entitled "Weight + Volume + Move-Adjusted 
Moving Average: It's WEVOMO!" by Stephan Bisse in the April 2005 issue of Stocks & Commodities.

Let \(X\) be a random variable denoting the Input Data, and let the Input Length be denoted as \(n\). Then we 
denote the Moving Average - Weight Volume Move-Adjusted at Index \(t\) for the given Inputs as \
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(WEVOMO_t(X,n)\).

We compute \(WEVOMO_t(X,n)\) for \(t \geq n -1\) in terms of the Move-Adjusted Moving Average, the Volume-
Weighted Moving Average, and the Weighted Moving Average. The Volume-Weighted Moving Average is 
denoted as \(VWMA_t(X,n)\) by Sierra Chart, but the aforementioned article denotes it as \(VOMO_t(X,n)\). The 
two moving averages are the same. 

\(\displaystyle{WEVOMO_t(X,n) = \frac{MOMA_t(X,n) + VOMO_t(X,n) + WMA_t(X,n)}{3}}\)
Inputs

• Input Data
• Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Moving_Average_-_Weight_Volume_Move-Adjusted.470.scss 

*Last modified Tuesday, 27th September, 2022.
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Fisher Function
This study calculates and displays a Fisher Function and Trigger Line for the data given by the Input Data Input. 
This study is an ACSIL implementation of the Fisher functions described Chapter 8 of the book Cybernetic 
Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

Note: This study is not meant to be applied to Price Data. It is meant to be applied to an oscillator.

To apply the Fisher Function, take the following steps.

• Add the desired oscillator study to a chart.
• Add the Fisher Function study to a chart.
• Select the Fisher Function study in the Studies to Graph section of the Chart Studies window and click 
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Settings.
• In the Study Settings window for the Fisher Function, go to Based On and select the oscillator.
• For the Input Value of the Input Data, select the Subgraph corresponding to the oscillator.
• In the Study Settings window, click OK.
• In the Chart Studies window, click OK.

We begin by computing the Stochastic Function for the oscillator, \(X^{(Stoch)}_t(n)\).

Next we denote the Fisher Function at Index \(t\) as \(X^{(Fish)}_t(n)\).

If the Use Absolute Value When Log Argument Is Zero Input is set to Yes, then we compute \(X^{(Fish)}_t(n)\) 
as follows.

\(\displaystyle{X^{(Fish)}_t(n) = \frac{1}{2}\ln\left|\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(X^{(Stoch)}
_t(n) - 0.5)}\right|}\)
This formula is used under the conditions \(\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(X^{(Stoch)}_t(n) - 
0.5)} \neq 0\) and \(1 - 1.98(X^{(Stoch)}_t(n) - 0.5) \neq 0\). Otherwise, \(X^{(Fish)}_t(n) = 0\). 

If the Use Absolute Value When Log Argument Is Zero Input is set to No, then we compute \(X^{(Fish)}_t(n)\) 
as follows.

\(\displaystyle{X^{(Fish)}_t(n) = \frac{1}{2}\ln\left(\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 
1.98(X^{(Stoch)}_t(n) - 0.5)}\right)}\)
This formula is used under the conditions \(\frac{1 + 1.98(X^{(Stoch)}_t(n) - 0.5)}{1 - 1.98(X^{(Stoch)}_t(n) - 
0.5)} > 0\) and \(1 - 1.98(X^{(Stoch)}_t(n) - 0.5) \neq 0\). Otherwise, \(X^{(Fish)}_t(n) = 0\).

Note: For an explanation of the Logarithmic Function (\(\ln()\)), see the documentation here.

The Trigger Line is denoted as \(Trig_t^{(FX)}(n)\), and is computed as follows.

\(Trig_t^{(FX)}(n) = X^{(Fish)}_{t - 1}(n)\)
Inputs

• Input Data
• Length
• Use Absolute Value When Log Argument Is Zero: This custom Input determines the method of 

calculation of the Fisher Center of Gravity Oscillator, as described above.

*Last modified Monday, 26th September, 2022.
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Stochastic Function
This study calculates and displays a Stochastic Function and Trigger Line for the data given by the Input Data 
Input. This study is an ACSIL implementation of the Stochastic functions described Chapter 8 of the book 
Cybernetic Analysis for Stocks and Futures by John Ehlers.

Let \(X\) be a random variable denoting the Input Data, and let the Length Input be denoted as \(n\).

Note: This study is not meant to be applied to Price Data. It is meant to be applied to an oscillator.

To apply the Stochastic Function, take the following steps.

• Add the desired oscillator study to a chart.
• Add the Stochastic Function study to a chart.
• Select the Stochastic Function study in the Studies to Graph section of the Chart Studies window and 

click Settings.
• In the Study Settings window for the Stochastic Function, go to Based On and select the oscillator.
• For the Input Value of the Input Data, select the Subgraph corresponding to the oscillator.
• In the Study Settings window, click OK.
• In the Chart Studies window, click OK.

We begin by computing the Stochastic Ratio of the Input Data, \(StochRat_t(X,n)\).

Then we compute a smoothed Stochastic Ratio, denoted as \(StochRat_t^{(S)}(X,n)\), which we compute as 
follows.

\(\displaystyle{StochRat_t^{(S)}(X,n) = \frac{1}{10}\sum_{j = 1}^4 j \cdot StochRat_{t - 4 + j}(X,n)}\)
We then compute the Stochastic Function for the oscillator, denoted as \(X^{(Stoch)}_t(n)\), as follows.

\(X^{(Stoch)}_t(n) = 2\left(StochRat_t^{(S)}(X(n),n) - 0.5\right)\)
The Trigger Line for this Indicator is given below.

\(Trig^{(SX)}_t(X,n) = 0.96\left(X^{(Stoch)}_{t - 1}(n) + 0.02\right)\)
Inputs

• Input Data
• Length

*Last modified Monday, 03rd October, 2022.
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Z-Score
This study calculates and displays the Z-Score of the data specified by the Input Data Input.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Let the Inputs Mean Length and Standard Deviation Length be denoted as \(n_{\mu}\) and \
(n_{\sigma}\), respectively. Then we denote the Z-Score at Index \(t\) for the given Inputs as \
(Z_t(X,n_{\mu},n_{\sigma})\), and we compute it in terms of a Simple Moving Average and a Standard Deviation 
for \(t \geq \max\{n_{\mu},n_{\sigma}\} - 1\) as follows.

\(\displaystyle{Z_t(X,n_{\mu},n_{\sigma}) = \frac{X_t - SMA_t(X,n_{\mu})}{\sigma_t(X,n_{\sigma})}}\)
Inputs

• Input Data
• Mean Length
• Standard Deviation Length

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Z_Score.350.scss 

The formulas are in the third sheet, entitled Intermediate Calculations. 

*Last modified Monday, 03rd October, 2022.
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Spreadsheet Formula
The Spreadsheet Formula study allows entering a formula similar to what would be used in Sierra_Chart 
Spreadsheets, and calculates the result. This result is then displayed on the chart in the selected Chart Region.

The Formula Input uses the same format as Alert Formulas, including Functions, Identifiers, and references to 
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other Studies. Refer to Alert Condition Formula Format for complete details.

Inputs

• Formula: This contains the actual formula to be graphed. The formula does not need to be preceded with 
an =, although the presence of the = is acceptable. 

This Input does support the use of a range of data values. Refer to Referencing A Range of Data for further 
information. 

• Number of Bars to Calculate: This defines the number of bars for which the study will perform the 
calculation of the given Formula. Entering a 0 means that no calculation will be performed.

Changing Data Display Style

By default, the data result from the Spreadsheet Formula is displayed as a line. The line style, color, width and 
other display settings are controlled in the Subgraphs tab on the Study Settings window.

For more information, refer to the Subgraphs Tab section of the Chart Studies documentation.

*Last modified Monday, 03rd October, 2022.
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Study Subgraph Absolute Value
This study calculates and displays the Absolute Value of the selected study Subgraph. To select the study to use, set 
the Based On study setting to that study and set the Input Data Input to the specific study Subgraph.

Let \(X\) be a random variable denoting the Input Data Input, and let \(X_t\) be the value of the Input Data at 
Index \(t\). Then the displayed value of Study Subgraph Absolute Value at Index \(t\) is given by \(|X_t|\).

More than likely you will want to display this study in the same chart region as the study that it is based on. To do 
this, set the Chart Region setting in the Study Settings window for this study to the same Chart Region as the 
study you have based it on using the Based On setting. You can also hide the study you have based this study on by 
opening the Study Settings window for that other study and enabling the Hide Study option.

Inputs

• Input Data
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Study Subgraph In Ticks
The Study Subgraph In Ticks study converts the value of the Input Data Input into the equivalent number of 
ticks.

Let \(X_t\) denote the value of the Input Data at Index \(t\), and let \(s\) denote the Tick Size. Then the value of 
Study Subgraph In Ticks is \(X_t/s\), rounded to the nearest integer.

This study can be used with another study Subgraph by changing the Based On setting for the study.

If you want to display the result as a single value which represents the number of ticks of the study Subgraph it is 
based on as text on the chart for the last bar in the chart, then use the Text Display for Study in combination with 
this Study Subgraph in Ticks study.

Inputs

• Input Data
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Study_Subgraph_In_Ticks.404.scss 

*Last modified Monday, 03rd October, 2022.
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Volume At Price Threshold Alert V2

The Volume At Price Threshold Alert V2 study gives a visual indication marker, text alert and optionally an 
audible alert when the Bid Volume, Ask Volume, Total Volume, Number of Trades, Ask Volume Bid Volume 
Difference, or Ask Volume Bid Volume Ratio at any price level within the current bar exceeds the specified 
threshold.

Standard Alerts within Sierra Chart can also be triggered by this study through the Volume Alert Number Input. 
The text message is displayed in Window >> Alert Manager >> Alerts Log. If you only want the text message, 
set the Volume Alert Number Input to No Alert Sound.

This study has 48 Subgraphs, one for each price level that meets the threshold condition. By default the Draw 
Style for these Subgraphs are set to Square Offset Left Candlestick. If you set the Subgraphs to a visible Draw 
Style, then make sure the study is as far down in the list of Studies to Graph in the Chart Studies window as 
possible. Otherwise, the particular Draw Style you are using may be drawn behind other studies on the chart and 
not be visible or partially cut off.

Effective with version 1519, when changing any of the Subgraph display related settings (Color, Draw Style, 
Width) for the first Subgraph, then those will automatically be applied to the remaining Subgraphs. Therefore, it is 
only necessary to change these Subgraphs settings for the first Subgraph.

Volume At Price Threshold Alert V2 requires Volume at Price data. Therefore, it can only be used on the main 
price graph, of the chart it is on. It is not possible to base it on other studies. 

Inputs

[Link] - [Top]
• Comparison Method: This Input sets the particular volume data at a price level that is compared with the 

Volume Threshold or Percentage Threshold value in order to determine whether an alert and visual 
indication is generated. The options are
◦ Bid Volume
◦ Ask Volume
◦ Total Volume
◦ Number of Trades
◦ Ask Volume Bid Volume Difference
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◦ Ask Volume Bid Volume Diagonal Difference
◦ Ask Volume Bid Volume Ratio
◦ Ask Volume Bid Volume Diagonal Ratio
◦ Bid Volume and Ask Volume Separately

•

When using the Ask Volume Bid Volume Difference or the Ask Volume Bid Volume Diagonal 
Difference you can enter a negative value for the Volume Threshold which will give an indicator when 
the Bid Volume is greater than the Ask Volume by the specified amount. For example, if given a Bid 
Volume of 350 and an Ask Volume of 150, then entering a -100 for the Volume Threshold will give a 
positive result at this level. Whereas a Volume Threshold of 100 will not give a positive result at this level, 
as the Ask is not greater than the Bid by 100 or more. 

The calculation for Ask Volume Bid Volume (Diagonal) Ratio is as follows: When Ask Volume is greater 
than Bid Volume, it is Ask Volume (Next) / Bid Volume * 100. When Bid Volume is greater than Ask 
Volume, it is Bid Volume / Ask Volume (Next) * -100. 

When using Diagonal Ask Volume Bid Volume Difference, the Bid Volume at one price level is 
subtracted from the Ask Volume at the next higher level. The visual indication marker and extension line 
will always be at the price level of the Bid price used in the difference calculation. 

When using Ask Volume Bid Volume Diagonal Ratio, the ratio of Ask Volume at the next higher price 
level to the Bid Volume at a price level is calculated. The visual indication marker and extension line will 
be at the price level of the dominant side - this means that if the Ask is greater than the Bid and the 
Percentage Threshold is positive, then the price will be at the Ask level being compared. 

• Volume Threshold: This Input sets the value of the volume data selected in Comparison Method that has 
to be met or exceeded at any price level within the current bar to generate an alert and visual indication. If 
this is set to 0, then the comparison is an equals comparison only. 

This Input can be set to a negative value when the Comparison Method is set to either Ask Volume Bid 
Volume Difference or Ask Volume Bid Volume Diagonal Difference. A negative Volume Threshold 
indicates that the Bid is the dominant side and the indicator will display when the bid is greater than the ask 
by the amount specified. 

This Input does not apply when using Ask Volume Bid Volume Ratio or Ask Volume Bid Volume 
Diagonal Ratio for the Comparison Method. Instead these Comparison Methods rely on the Percentage 
Threshold Input. 

• Volume Alert Number: This Input sets the Alert Sound Number to use when the Volume Threshold has 
been met. To configure the Alert Sound Number, refer to Alert Sound Settings.

• Draw Extension Lines: When this Input is set to a value other than None, then at the appropriate price 
level for a chart bar that has met the Volume Threshold, a line will be drawn from that price level at that 
chart bar forward until it intersects with a future chart bar and it will stop at that bar. The Color, Line Style 
and Line Width are all controlled through the Extension Line Properties Study Subgraph setting. This 
Input has the following options:
◦ None: Extension Lines are not drawn.
◦ All Alerts: All price levels within a chart bar that has met the Volume Threshold will have an 

extension line drawn.
◦ Lowest Price in Adjacent Alerts: When the Input for Highlight Adjacent Alerts Minimum 

Group Size is non-zero, then only the lowest price level within a group of adjacent alerts will have 
an extension line drawn.

◦ Highest Price in Adjacent Alerts: When the Input for Highlight Adjacent Alerts Minimum 
Group Size is non-zero, then only the highest price level within a group of adjacent alerts will have 
an extension line drawn.

◦ All Prices in Adjacent Alerts: When the Input for Highlight Adjacent Alerts Minimum Group 
Size is non-zero, then all of the price levels within a group of adjacent alerts will have an extension 
line drawn. The extension lines within an adjacent group do not all stop at the first future bar 
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encountered, rather each price level's extension line is independent and will continue until it 
intersects a future bar.

• Draw Extension Lines with Transparent Range: When this Input is set to Yes, then the extension lines 
are drawn as a transparent rectangle that has a height that is defined by the boundaries of the price level at 
which the line is drawn. The transparency level is controlled with the Transparency Level for Fill Styles for 
the Extension Line Properties subgraph.

• Percentage Threshold: This sets the percentage threshold when the Comparison Method Input is set to 
Ask Volume Bid Volume Ratio or Ask Volume Bid Volume Diagonal Ratio. 1 equals 1%. 100 equals 
100%. 

When this Input is set to a positive value, only those ratios in which the Ask Volume is dominant (the Ask 
Volume is greater than or equal to the Bid Volume) that meet or exceed the Percentage Threshold Input 
will provide an indication and generate an alert. 

When this Input is set to a negative value, only those ratios in which the Bid Volume is dominant (the Bid 
Volume is greater than the Ask Volume) that meet or exceed the Input will provide an indication and 
generate an alert. 

Example: When using Ask Volume Bid Volume Ratio, Ask Volume is 100 and Bid Volume is 50. The 
ratio is 2. This is going to be equivalent to 200%. To get an alert in this case, you would set the Percentage 
Threshold Input to 200. 

To get visual indications and an alert when either the Ask side is dominant and meets the Percentage 
Threshold, or the Bid side is dominant and meets the Percentage Threshold, you need to add two instances 
of the Volume at Price Threshold Alert V2 study and use a positive Percentage Threshold Input with one 
instance of the study and a negative Percentage Threshold Input with the other instance of the study. 

• Additional Volume Threshold: This threshold Input is used when the Comparison Method is set to Bid 
Volume and Ask Volume Separately. It is used to set the Ask Volume threshold. The Volume Threshold 
Input sets the Bid Volume threshold.

• Enable Zero Bid/Ask Compares: This Input controls whether the ratio comparisons are performed when 
the denominator of the comparison would be zero. This Input is used in conjunction with the Zero Value 
Compare Action Input which determines how the zero values are handled. If this Input is set to No then 
comparisons with a zero value are ignored and will not show an alert. 

This Input only applies when the Comparison Method is either Ask Volume Bid Volume Ratio or Ask 
Volume Bid Volume Diagonal Ratio. 

• Zero Value Compare Action: This Input controls how a ratio comparison is performed when the 
denominator of the comparison is zero. This Input is only used when the Enable Zero Bid/Ask Compares 
is set to Yes. There are two options available for this Input:
◦ Set 0 to 1: This changes the value from 0 to 1 for the ratio calculation.
◦ Set Percentage to +/- 1000%: This sets the ratio value to a fixed value of 1000.

•
This Input only applies when the Comparison Method is either Ask Volume Bid Volume Ratio or Ask 
Volume Bid Volume Diagonal Ratio. 

• Highlight Adjacent Alerts Minimum Group Size: When this Input is set to a value other than 0, a 
highlight box is drawn around the groups of adjacent visual markers that have at least the number of 
markers specified by this input. Otherwise, when this Input is set to 0, the highlight is not drawn. 

For example, if this Input is set to 10, then any adjacent group of 10 markers or more will be highlighted 
with a yellow box around the markers. 

Note that there are only five available highlight subgraph pairs, so if a bar has more than 5 groups of 
adjacent markers that would be highlighted, only the first five, going from lowest price to highest, will be 
highlighted. Additionally, the default drawing for the highlight is set to match the default marker style. 
Changes to the marker draw style may require a change to the highlight draw style in order to best display 
the highlights with the markers. 
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• Draw Extension Lines Until End of Chart: When this Input is set to Ye and extension lines are being 
drawn, then the extension lines will extend all the way to the end of the chart and will not stop at a future 
intersection point.

• Number of Days to Calculate: This sets the number of days for the Volume at Price Threshold Alert V2 to 
calculate the alerts. This starts at the current day and goes back the specified number of days minus the 
current day.

Count of Alerts Subgraph

[Link] - [Top]
With release 1744 an additional subgraph has been added named Count of Alerts located at SG59. This subgraph 
counts the number of price levels within a bar for which the alert condition has been met. This subgraph can then 
be used in other Studies or Alert conditions as needed.

By default, this Subgraphs' Draw Style is set to Ignore. This is done in order to avoid the Main Price Graph being 
condensed due to the low values that would normally be contained with this subgraph.

Highlight Multiple Adjacent Bid or Ask Dominant Prices (Stacked Imbalance)

[Link] - [Top]
It is possible to use the Volume at Price Threshold Alert V2 study to denote price levels on a bar which contains a 
series of adjacent prices in which either the Bid or the Ask volumes are dominant through those prices. This is also 
referred to as a Stacked Imbalance.

The following instructions give an example of how to create the visual indication for an imbalance based solely on 
Ask Volume dominance for 3 levels without allowing comparisons to zero values. 

This can be modified using the various Inputs in the study to control the imbalance by actual volume differences or 
percentage differences, as well as the number of price levels to include and whether to include comparisons with 
values of zero.

This study also allows for Extension lines to be displayed, although this is not covered in these instructions.

1. Add the Volume at Price Threshold Alert V2 study to the chart.
2. Go to the Settings for the Volume at Price Threshold Alert V2 study.
3. Set the Input for Comparison Method to Ask Volume Bid Volume Difference.
4. Set the Input for Volume Threshold to 1.
5. Set the Input for Highlight Adjacent Alerts Minimum Size to 3.
6. Optionally set the Input for Volume Alert Number to the Alert Settings if you want an audible alert or 

other notification.
7. Select OK to close the settings window.

The imbalance is denoted by the yellow highlighting (default) around groups of adjacent alerts.

In order to show an imbalance for the Bid volumes, set the Input for Volume Threshold to -1.

It is also possible to add a second instance of this study to the chart and have one set to display the Ask alerts and 
the other to display the Bid alerts. Refer to the information on Subgraphs Color for how to change the colors of the 
subgraphs to differentiate between the Ask alerts and the Bid alerts.

*Last modified Monday, 01st April, 2024.
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Cumulative Delta Bars - Trades
Cumulative Delta Bars - Trades is the cumulative sum, over the data in the chart or the trading day, of the 
difference between the number of trades at the Ask price and the number of trades at the Bid price, displayed as 
High-Low CandleStick bars.

Calculation Method

1. The difference between the number of trades at the Ask price or higher and the number of trades at the Bid 
price or lower is calculated during the creation of each bar.

2. The maximum and the minimum of the difference of the number of trades at the Ask price or higher and the 
number of trades at the Bid price or lower calculated in the prior step are maintained for each chart bar. 
This is called the DifferenceHigh and the DifferenceLow.

3. CDB = Cumulative Delta Bars in the following description.
4. A CDB candlestick Open is set to the prior CDB candlestick Close. If there is no prior candlestick or the 

study is set to reset at the start of the trading day, then this is set to 0. The Open is adjusted to be within the 
range of the High and Low of the Cumulative Delta chart bar at the same index if it is out of that range. So 
it may not always be equal to 0 in this case.

5. A CDB candlestick High is set to the prior CDB candlestick Close + the DifferenceHigh for the bar.
6. A CDB candlestick Low is set to the prior CDB candlestick Close + the DifferenceLow for the bar.
7. A CDB candlestick Close is set to the prior CDB candlestick Close + (the AskVolume - the BidVolume for 

the main price bar).
8. In the case where Reset at Start of Trading Day Input is set to Yes, the CDB candlestick Open, High, 

Low, Close bar values are reset back to 0. Each of these values also start at 0 at the beginning of the chart.
You are able to view the number of trades at the ask price or higher by adding the study Number of Trades-Ask 
to the chart. You are able to view the number of trades at the bid price or lower by adding the study Number of 
Trades-Bid to the chart.

Important Note: In order for the study to provide an accurate result there must be tick by tick data in the Intraday 
chart data file. Otherwise, the results of this study will not be accurate. To be certain Sierra_Chart is maintaining 
tick by tick data in the Intraday chart data files, refer to Tick by Tick Data Configuration.

Using Drawing Tools on Cumulative Delta Bars.

Resolving Cumulative Delta Bars Differences.

Cumulative Delta Bars Study with Volume Filtering.

Cumulative Delta Bars Study with Different Volume Filtering.

Inputs

• Reset at Start of Trading Day: When this Input is set to Yes, then the cumulative sum calculation is reset 
at the start of the trading day. The start of the trading day is determined from the Session Times in Chart 

https://www.sierrachart.com/UserControlPanel.php
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>> Chart Settings. This will be the Start Time or if the Evening Session is enabled, then it will be the 
Evening Start Time. 

When it is reset at the start of the trading day, the opening value which will be equal to the Ask Volume and 
Bid Volume difference at the first trade or Intraday data record, will not be at zero. This is normal and 
expected. 

• Reset at Both Session Start Times: When this Input is set to Yes, then the Input Reset at Start of 
Trading Day is implied to always be on and the description for that Input applies. Additionally, there is 
another reset which occurs at the Evening Start Time if the Evening Session is enabled for the chart. 

*Last modified Monday, 26th September, 2022.
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Description

[Link] - [Top]
The study displays both the Bid and Ask Price for the latest trade at each bar in the chart. We denote the Bid Price 
and Ask Price at Index \(t\) as \(P^{(bid)}_t\) and \(P^{(ask)}_t\), respectively. This study only works with 
Intraday charts.

For this study to have the necessary data it requires, it is necessary to set Sierra_Chart to a Tick by Tick Data 
Configuration.

Depending upon the source of historical Intraday data for the particular Data or Trading service you are using, 
historical Bid and Ask prices data may not always be available. Data received and stored in real-time will always 
have Bid and Ask data available.

The Bid and Ask Prices study uses the Bid and Ask prices at the time of the latest trade in each bar. These Bid and 
Ask prices only update when there is a trade. However, at the last bar in the chart the latest Bid and Ask prices are 
used.
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Displaying the Bid and Ask Price at Every Trade

[Link] - [Top]
1. Select Chart >> Chart Settings.
2. Set the Use Number of Days to Load >> Days to Load setting to a small number like 1 or 2.
3. Set the chart bars to 1 Number of Trades Per Bar by setting Intraday Chart Bar Period >> Bar Period 

Type to Number of Trades Per Bar. In the box below enter 1. For complete details, refer to Time Period 
Per Bar/ Amount of Data Per Bar.

4. Press OK.
5. Add the Bid & Ask Prices study to the chart. For instructions, refer to Adding/Modifying Chart Studies.
6. The data from the study can be overlaid to other charts by using the Study/Price Overlay study.

Displaying Numeric Values For Bid and Ask at Each Bar

[Link] - [Top]
To display the Bid and Ask prices values as text instead of lines, set the Draw Style for the Bid and Ask Subgraphs 
to Value of Subgraph.

Inputs

[Link] - [Top]
• This study has no Inputs.

*Last modified Tuesday, 31st January, 2023.
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• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Large Volume Trade Indicator
The Large Volume Trade Indicator indicates on the chart using color-coded rectangle markers, color-coded 
rectangles with volume text, or circle markers, trades that are greater than a certain volume threshold. 

For each price level within a chart bar, there is only one marker. It will indicate the the largest or total value for 
that price level based upon the Draw Mode Input. 

There are several drawing modes to choose from to display these various types of markers. These markers can also 
be automatically sized based on their volume relative to the volume of the other markers. The larger the marker, 
the larger the volume relative to other volume markers on the visible chart bars. The smaller the marker, the 
smaller the volume relative to other volume markers on the visible chart bars.

When the study is first added to the chart or when the Volume Threshold Input setting is changed, the chart will 
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be reloaded in order to maintain the necessary underlying data the study requires.

This study requires that the data in an Intraday Chart Data file is tick by tick. Otherwise, there are no markers 
displayed. Refer to Tick by Tick Data Configuration.

Only one instance of the Large Volume Trade Indicator study can be added to the chart. If there are different 
instances of this study added to the chart and they use different Volume Threshold Input settings, then this will 
cause the chart to continue to reload continuously. In this case, remove all but one instance of the study from the 
chart. 

If you want to use different Volume Threshold Input settings, you need to open a separate chart and add the study 
to that chart with the Volume Threshold that you want to use.

Inputs

[Link] - [Top]
• Volume Threshold: This Input specifies the volume/quantity that a trade needs to be greater than or equal 

to for it to be considered a large volume trade and have a marker displayed for it at the chart bar and price 
level where the trade occurred. 

The volume of a trade is affected by the Combine Trades into Original Summary Trade (Data Feed and 
Exchange Specific) setting. When that option is enabled, the volume of some trades becomes larger. Note 
that this option only works with Sierra_Chart provided data feeds. 

• Draw Mode: This can be set to one of the following:
◦ Based On Total Volume Above Threshold: This will draw a marker, at the price level beside the 

chart bar where there is one or more trades which equal or exceed the Volume Threshold Input 
setting. The color shading is based on the total volume of all of these trades.

◦ Based On Max Volume Above Threshold: This will draw a marker, at the price level beside the 
chart bar where there is one or more trades which equal or exceed the Volume Threshold Input 
setting. The color shading is based on the maximum volume of a trade among those individual 
trades.

◦ Based on Total Bid or Ask Volume Above Threshold: This will draw a marker at the price level 
beside the chart bar where there is one or more trades at either the Bid or the Ask which equal or 
exceed the Volume Threshold Input Setting. The color shading is based on the total volume of all 
those trades for either the bid or the ask, whichever is the greater of the two (which can be either 
Bid Volume or Ask Volume).

◦ Based on Total Bid Ask Volume Above Threshold - Difference: This will draw a marker at the 
price level beside the chart bar where there is one or more trades at either the Bid or the Ask which 
equal or exceed the Volume Threshold Input setting. The displayed value and color shading is 
based on the Ask Bid Difference (Ask - Bid). Positive numbers are Ask Dominant and negative 
numbers are Bid Dominant.

◦ Based on Total Bid Ask Volume Above Threshold - Diagonal Difference: This will a marker (or 
two) at the price level beside the chart bar where there is one ore more trades a either the Bid or the 
Ask which equal or exceed the Volume Threshold Input setting. The displayed value and color 
shading is based on the Ask Bid Diagonal Difference (Current Ask - Previous Bid or Next Ask - 
Current Bid). Positive numbers are Ask Dominant and negative numbers are Bid Dominant. 

◦ Based on Entire Bar Total Volume Above Threshold: This will draw a single marker for a bar 
when there is one or more trades within the entire bar which equal or exceed the Volume 
Threshold Input setting. The color shading is based on the total volume of all of these trades.

◦ Based on Entire Bar Bid or Ask Volume Above Threshold: This will draw a single marker for a 
bar when there is one or more trades within the entire bar which equal or exceed the Volume 
Threshold Input setting. The displayed value and color shading is based on the total volume of all 
those trades for either the bid or the ask, whichever is the greater of the two.

◦ Based on Entire Bar Bid Ask Volume Above Threshold - Difference: This will draw a single 
marker for a bar when there is one or more trades within the entire bar which equal or exceed the 
Volume Threshold Input setting. The displayed value and color shading is based on the Ask Bid 
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Difference (Total Bar Ask - Total Bar Bid) for the entire bar. 
• Bid Dominant Color Range Minimum: This sets the color of the marker with the lowest volume among 

the markers which are considered Bid dominant. Bid dominant means there is more Bid Trade Volume than 
Ask Trade Volume at the price level for trades above the Volume Threshold. The Bid dominant volumes 
are colored from this color to the Bid Dominant Color Range Maximum color based upon their volume 
within the overall range of volumes which have markers, as determined by the Input for Marker/Color 
Size Based On.

• Bid Dominant Color Range Maximum: This sets the color of the marker with the highest volume among 
the markers which are considered Bid dominant. Bid dominant means there is more Bid Trade Volume than 
Ask Trade Volume at the price level for trades at or above the Volume Threshold. The Bid dominant 
volumes are colored from the Bid Dominant Color Range Minimum color to the Bid Dominant Color 
Range Maximum color based upon their volume within the overall range of volumes which have markers, 
as determined by the Input for Marker/Color Size Based On.

• Ask Dominant Color Range Minimum: This sets the color of the marker with the lowest volume among 
the markers which are considered Ask dominant. Ask dominant means there is more Ask Trade Volume 
than Bid Trade Volume at the price level for trades at or above the Volume Threshold. The Ask dominant 
volumes are colored from this color to the Ask Dominant Color Range Maximum color based upon their 
volume within the overall range of volumes which have markers, as determined by the Input for Marker/
Color Size Based On.

• Ask Dominant Color Range Maximum: This sets the color of the marker with the highest volume among 
the markers which are considered Ask dominant. Ask dominant means there is more Ask Trade Volume 
than Bid Trade Volume at the price level for trades at or above the Volume Threshold. The Ask dominant 
volumes are colored from the Ask Dominant Color Range Minimum color to the Ask Dominant Color 
Range Maximum color based upon their volume within the overall range of volumes which have markers, 
as determined by the Input for Marker/Color Size Based On.

• Indicator Size (1 to 100): When Automatic Indicator Size is set to No, then this Input sets the size of the 
markers in pixels.

• Text Size: When the Draw Volume Text Input is set to include the volume text, this Input sets the text size 
in font Points.

• Automatic Indicator Size: When this Input is set to Yes, the markers displayed on the chart indicating 
large volume trades at a price level are automatically sized based on the volume. A marker will be larger 
for higher volumes and smaller for smaller volumes. The sizing is dependent upon the input for Marker 
Color/Size Based On. 

When the Draw Mode is set to one one of the Difference options, then the marker sizing is independent for 
the Ask and the Bid markers. That is, the Ask values markers size (positive numbers) are determined from 
the range of 0 to Largest Positive Value and the Bid values markers size (negative numbers) are 
determined from the the range of 0 to Largest Negative Value. 

• Minimum Automatic Indicator Size: This Input sets the Minimum size for the markers in pixels. This 
input applies in all cases, therefore if this value is greater than the Indicator Size then this Input will define 
the size of the markers.

• Maximum Automatic Indicator Size: When Automatic Indicator Size is set to Yes, then this Input 
indicates the maximum size for the markers in pixels.

• Use Transparent Draw Style: When this Input is set to Yes and Draw Volume Text is set to None, then 
the rectangle and circle markers will be drawn transparent. The level of the transparency is set through the 
Transparency Level for Fill Styles setting on the Subgraphs tab of the Study Settings window for the 
study.

• Marker Color/Size Based On: The choices for the setting are All Loaded Chart Bars or Visible Bars 
Only. When this is set to All Loaded Chart Bars, then the marker coloring and sizing is based upon the 
maximum and minimum volumes throughout all chart bars loaded. This produces a very stable result for 
coloring and sizing of the markers. When this is set to Visible Bars Only, then the marker coloring and 
sizing is based upon the maximum and minimum volumes for the visible chart bars only.

• Percentage above Median for Maximum Volume in Chart: This Input only applies when Marker 
Color/Size Based On is set to All Loaded Chart Bars. In this particular case, the median volume among 
all of the chart bars is determined. This volume is the volume defined by the Draw Mode Input. Once this 
median is calculated, 50 percent above the median, is the maximum volume for the chart. 50 percent below 
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the median is the minimum volume for the chart. This Input controls the percentage above the median for 
what is considered the maximum volume for coloring and sizing the markers. For example, if you want 40 
percent above the median to be considered the maximum volume, then set this to 40. The range for this 
setting is 1 to 50 percent. 

When the Draw Mode is set to one of the Difference options, then this setting only applies to the Ask 
values and establishes the largest volume to be used for coloring and sizing the markers with the Minimum 
value automatically set to 0. 

• Percentage above Median for Minimum Volume in Chart: This Input only applies when Marker 
Color/Size Based On is set to All Loaded Chart Bars. In this particular case, the median volume among 
all of the chart bars is determined. This volume is the volume defined by the Draw Mode Input. Once this 
median is calculated, 50 percent above the median, is the maximum volume for the chart. 50 percent below 
the median is the minimum volume for the chart. This Input controls the percentage below the median for 
what is considered the minimum volume for coloring and sizing the markers. For example, if you want 40 
percent below the median to be considered the minimum volume, then set this to 40. The range for this 
setting is 1 to 50 percent. 

When the Draw Mode is set to one of the Difference options, then this setting only applies to the Bid 
values and establishes the largest volume to be used for coloring and sizing the markers with the Minimum 
value automatically set to 0. 

• Marker Alignment: This sets the location of the Marker relative to the bar that it is associated with. The 
following options are available:
◦ Left: This places the Marker on the Left side of the bar.
◦ Right: This places the Marker on the Right side of the bar.
◦ Center: This places the Marker in the Center of the bar.
◦ Left Candlestick Body: This places the Marker completely to the Left of the bar such that it does 

not touch the bar it is associated with. This may, however, cause the Marker to appear in the bar to 
the immediate left.

◦ Right Candlestick Body: This places the Marker completely to the Right of the bar such that it 
does not touch the bar it is associated with. This may, however, cause the Marker to appear in the 
bar to the immediate right.

• Entire Bar Marker Vertical Alignment: When the Draw Mode is set to one of the Entire Bar options, 
then this sets the vertical location of the marker. The following options are available:
◦ High of Bar: This places the marker at the High of the bar.
◦ Center of Bar: This places the marker at the vertical center of the bar ((High - Low) / 2 + Low).
◦ Low of Bar: This places the marker at the Low of the bar.

• Entire Bar Marker Vertical Offset in Ticks: This is how far from the Vertical Alignment position that 
the marker is drawn in ticks. Positive numbers move the placement up (higher prices) in the chart and 
negative numbers move the placement down (lower prices) in the chart.

• Bid Text Color: This sets the color of the text that is drawn when the marker is considered Bid dominant 
and when the Draw Volume Text Input is set to either Transparent or With Background.

• Ask Text Color: This sets the color of the text that is drawn when the marker is considered Ask dominant 
and when the Draw Volume Text Input is set to either Transparent or With Background.

• Marker Style: This sets the style of the marker that is used. The following options are available:
◦ Square: The markers are drawn as squares.
◦ Circle: The markers are drawn as circles.
◦ None: The markers are not drawn.

•
When the Draw Mode is set to Based on Total Bid Ask Volume Above Threshold - Diagonal Difference 
it is possible to have both Diagonal Bid and Diagonal Ask values at the same price level. When this occurs, 
two markers are drawn, one for the Diagonal Bid and one for the Diagonal Ask. Additionally, the Diagonal 
Bid and Diagonal Ask markers are drawn offset from the standard centered position so that the Diagonal 
Bid markers are in their own column and the Diagonal Ask markers are in their own column. 

• Draw Volume Text: This controls whether the volume number is drawn or not. The following options are 
available:
◦ None: The numbers are not drawn.



◦ Transparent: This draws the numbers without a background.
◦ With Background: This draws the numbers with a background.

•
It is not supported to display Text with this study and at the same time have transparent circles or 
rectangles. Therefore, to have transparent circles or rectangles, this input needs to be set to None. 

When the Draw Mode is set to Based on Total Bid Ask Volume Above Threshold - Diagonal Difference 
and the text is displayed, it is possible to have both Diagonal Bid and Diagonal Ask values at the same price 
level. The text, in this case, is displayed with a vertical bar "|" separator between the values. Additionally, 
the Diagonal Bid and Diagonal Ask values are drawn slightly offset from the standard centered positions so 
that the Diagonal Bid values are in their own column and the Diagonal Ask values are in their own column. 

• Do Not Display Values Less Than: This controls the display of the Large Volume Trade Indicator 
information by not displaying any value that is less than the entered number for this Input. Only positive 
numbers can be entered. 

When a non-zero value is entered, then any Large Volume Trade Indicator value that is less than the 
entered value is not displayed on the chart. Any value that matches the entered number will still be 
displayed (this is not Less Than or Equal To). 

When the Draw Mode is set to one of the Difference entries, then the entered value for this Input works as 
both the Positive and Negative value. Therefore any value between the range of data (between -Value and 
+Value) will be filtered out. 

A value of 0 indicates no filtering. 
Alert on Large Volume Trade

[Link] - [Top]
In order to obtain an alert when a bar has a Large Volume Trade, enter the following for the Alert Condition in the 
Alerts tab for this study: 
SG1 > 0 

When a Large Volume Trade is indicated, Subgraph 1 for the Max Trade Volume per Bar is set to the Maximum 
Trade Volume for that bar. Otherwise it is 0.

*Last modified Monday, 26th September, 2022.
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Color Background Based on Alert Condition
The Color Background Based on Alert Condition study colors the background behind a chart bar when the 
specified Alert Condition Formula evaluates to true. 

Refer to the Color Bar Based on Alert Condition documentation. It functions the same as the Color Bar Based on 
Alert Condition study, except the background is colored.

*Last modified Monday, 26th September, 2022.
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Login Page - Create Account 
Home >> (Table of Contents) Account Control Panel / Purchase Services >> Account Control Panel >> 
Create an Account, Account Login and Purchase Information 

Create an Account, Account Login and Purchase 
Information

Current Date - Time: Sat, 07 Dec 2024 00:26:24 +0000 

To access the page you are trying to get to, you must first login below. For easy login select Help >> Account 
Control Panel from within Sierra Chart.

If you do not have an account, Create an Account. It is free and only takes a few seconds.

Login to access your Sierra Chart account control panel.
Account Name: 
Password: 

For automatic login and to ensure you make a payment on your current account, select Help >> Add Usage Credit 
on the Sierra Chart menu.

If you have any trouble logging in and are unable to retrieve your password, then contact us at [Java Script is 
required to view the email address. Enable Java Script].

Create an Account (Free)           Account Password Reset 

Sierra Chart Purchase and License Information

IP: 172.18.0.1 | Country: - | Region: -
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Overview

[Link] - [Top]
When using this study, you need to run version 2070 or higher for all the latest updates. To update, refer to Fast 
Update.

The Trading System Based on Alert Condition is an automated trading system study which will submit a Buy or 
Sell order when the specified Alert Condition formula on the study becomes True. 

These orders can be simulated or Live. For more information refer to Send Trade Orders to Trade Service.

This provides a simple method of automated trading. For more advanced methods, it is recommended to use the 
Spreadsheet System for Trading study or the ACSIL Trading functions. 

When an order is generated from this trading system, it will use the settings of the Trade Window. This includes 
the Quantity and any Attached Orders.

Since this is an automated trading study, for an understanding of the internal logic used aside from the Alert 
Condition Formula that you define, refer to Automated Trading Management.

The Alert Condition is entered in the Alerts tab for this study. For information on setting alerts, refer to Study/
Chart Alerts And Scanning. 

This Trading system study can be used in Trade Simulation Mode if you do not want it to submit real orders. For 
additional information, refer to the Send Trade Orders to Trade Service Input description below.

When using this particular study, you need to be running Sierra_Chart version 1700 or higher. To update, refer to 
Fast Update.

To perform back testing with this study, refer to the Auto Trade System Back Testing page.
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For more information on how to use an Automated Trading System refer to Auto Trade Management.

Inputs

[Link] - [Top]
• Enabled: This Input defines whether this trading system is active and will place orders or not. When this is 

set to Yes an order will be placed when the Alert is True. Otherwise, no orders will be placed.
• Number of Bars to Calculate: This Input defines how many chart bars counting back from the last bar in 

the chart for which the Alert Condition will be evaluated. The primary purpose of this Input is to reduce 
calculation time. It has no other practical purpose. 

It has not bearing on the generation of new orders. It just gives you a way to see where orders would have 
been placed on prior bars. 

If Evaluate On Bar Close Only is set to Yes, the Number of Bars to Calculate must be set to 2 or higher. 

When an Alert Formula is evaluated on a particular bar, and based upon the setting of this Input, it is not 
evaluated on prior bars, still the Alert Formula can make reference to prior bars in its formula. 

There is the evaluation of the Alert Formula which is always done across the Number of Bars to Calculate 
and then there is the generation of order signals which is only going to be done on the prior or last chart bar 
depending upon whether Evaluate On Bar Close Only is set to Yes or No, and will be done on any new 
bars added to the chart during real-time updating or a replay. 

• Order Action on Alert: This Input defines the action to be taken when the Alert Condition becomes True. 
It can be one of the following: [Link] - [Top]
◦ Buy Entry: A new Buy Market order is placed using the information defined on the Trade Window 

for this chart which includes the Order Quantity, Time in Force, and Attached Orders settings. For 
further information, refer to Buy Entry.

◦ Buy Exit: A Sell Market order is placed for the open Long Position that exists for the Symbol and 
Trade Account. The total quantity that will be exited is the lesser of the Order Quantity defined on 
the Trade Window or the current Position Quantity. For further information, refer to Buy Exit. An 
exit cannot occur if there is no current Trade Position. 

Effective with version 2067 and higher, when a Buy Exit occurs when there is not an existing 
position, the prior formula state is cleared so that if the Buy Exit is true when a position is entered 
through a Buy Entry and there no longer is a state change with the Buy Exit, the Buy Exit will then 
be able to exit the position after the position is entered. Rather than the Buy Exit state having to go 
false and then back to true for a Buy Exit to occur. 

So this change makes it easier for a Buy Exit to occur. 
◦ Sell Entry: A new Sell Market order is placed using the information defined on the Trade Window 

for this chart which includes the Order Quantity, Time in Force, and Attached Orders settings. For 
further information, refer to Sell Entry.

◦ Sell Exit: A Buy Market order is placed for the open Short Position that exists for the Symbol and 
Trade Account. The total quantity that will be exited is the lesser of the Order Quantity defined on 
the Trade Window or the current Position Quantity. For further information, refer to Sell Exit. An 
exit cannot occur if there is no current Trade Position. 

Effective with version 2067 and higher, when a Sell Exit occurs when there is not an existing 
position, the prior formula state is cleared so that if the Sell Exit is true when a position is entered 
through a Sell Entry and there no longer is a state change with the Sell Exit, the Sell Exit will then 
be able to exit the position after the position is entered. Rather than the Sell Exit state having to go 
false and then back to true for a Sell Exit to occur. 

So this change makes it easier for a Sell Exit to occur.
•

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index1794.html?page=doc/AutoTradeManagment.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9473.html?page=doc/TradeWindow.html#Introduction
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index1794.html?page=doc/AutoTradeManagment.php#BuyEntry
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9473.html?page=doc/TradeWindow.html#Introduction
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index1794.html?page=doc/AutoTradeManagment.php#BuyExit
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9473.html?page=doc/TradeWindow.html#Introduction
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index1794.html?page=doc/AutoTradeManagment.php#SellEntry
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index9473.html?page=doc/TradeWindow.html#Introduction
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/b/index1794.html?page=doc/AutoTradeManagment.php#SellExit


To perform more than one of these Order Actions, for a complete trading system, add a up to four instances 
of the Trading System Based on Alert Condition study to the chart, with each one set to the particular 
Order Action that you want to perform. 

The order of execution depends upon the order that the studies are added to the Studies to Graph list in the 
Chart Studies window. Therefore, you will want the instance of the Trading System Based on Alert 
Condition study with an Order Action set to Buy Exit listed after the instance of Trading System Based 
on Alert Condition with an Order Action of Buy Entry. 

• Evaluate On Bar Close Only: When this is set to Yes, then this means that the Alert Condition Formula is 
not evaluated on the last bar in the chart, only on the prior bars. 

During a full recalculation of the study, or when historical data is being downloaded, orders will not be 
submitted but the formula is evaluated and the buy and sell indication is still given on the chart. 

When this Input is set to Yes, there would need to be a new bar added to the chart before you would get an 
order signal after initially adding the study to the chart. 

• Send Trade Orders to Trade Service: This Input controls whether the order submitted by the study is 
going to be simulated or not. For complete documentation, refer to Send Trade Orders to Trade Service. 
When using Trade Simulation, this Input needs to be set to No.

• Maximum Position Allowed: This defines the total quantity of a Position that can be opened by this 
trading system. This number must be equal to or greater than the Order Quantity on the Trade Window or 
the trading system will not place the order.

• Maximum Long Trades Per Day: This defines the total number of Long Trades that can be performed by 
this Trading System per Day. A Day is according to the Session Times of the chart.

• Maximum Short Trades Per Day: This defines the total number of Short Trades that can be performed by 
this Trading System per Day. A Day is according to the Session Times of the chart.

• Enable Debugging Output: When this Input is set to Yes a detailed reason is included in the Trade >> 
Trade Service Log with respect to this study when order signals are not followed for whatever reason.

• Cancel All Working Orders On Exit: When this Input is set to Yes and the Order Action on Alert is 
either a Buy Exit or Sell Exit then when the alert becomes True and the Buy Exit or Sell Exit Order is 
sent, the system will also cancel any Working Orders. For more information refer to Cancel All Working 
Orders On Exit on the Automated Trading Management page.

• Allow Trading Only During Time Range: When this Input is set to Yes then trading from this study will 
only occur between the times specified by the Inputs Start Time for Allowed Time Range and End Time 
for Allowed Time Range.

• Start Time for Allowed Time Range: This Input sets the start time for which trading from this study can 
occur when the Allow Trading Only During Time Range is set to Yes. 

When the Trading System Based on Alert Condition study is evaluating the chart bars for a signal, only 
the latest time in the last bar in the chart is used for comparison to this Start Time. The bar starting times 
themselves are not used. 

Effective with version 1949 and higher, it is supported for Start Time for Allowed Time Range to have a 
time greater than End Time for Allowed Time Range to represent a time range which spans over 
midnight. This is not supported in earlier versions. 

• End Time for Allowed Time Range: This Input sets the end time for which trading from this study can 
occur when the Allow Trading Only During Time Range is set to Yes. 

When the Trading System Based on Alert Condition study is evaluating the chart bars for a signal, only 
the latest time in the last bar in the chart is used for comparison to this Start Time. The bar starting times 
themselves are not used. 

Effective with version 1949 and higher, it is supported for Start Time for Allowed Time Range to have a 
time greater than End Time for Allowed Time Range to represent a time range which spans over 
midnight. This is not supported in earlier versions. 
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• Allow Only One Trade per Bar: For documentation, refer to sc.AllowOnlyOneTradePerBar.
• Support Reversals: For documentation, refer to SupportReversals.
• Allow Multiple Entries In Same Direction: For documentation, refer to 

AllowMultipleEntriesInSameDirection.
• Allow Entry with Working Orders: For documentation, refer to AllowEntryWithWorkingOrders.
• ACS Control Bar Button # for Enable/Disable: This is the Advanced Custom Study (ACS) Control Bar 

button number to be associated with this study to enable and disable the automated trading functionality for 
this study. To add this button to the Control Bar, refer to Customize Control Bars.

Step-by-Step Instructions

[Link] - [Top]
1. When using this particular study, you need to be running Sierra_Chart version 1700 or higher. To update, 

refer to Fast Update.
2. Add the Trading System Based on Alert Condition study to the chart. Refer to Adding/Modifying 

Studies.
3. Add the Moving Average - Simple study to the chart as well. This study is used in this particular example. 

You can work with whatever studies you require or none if you do not need them. 
4. Open the Study Settings window for the Trading System Based on Alert Condition study.
5. Go to the Settings and Inputs tab of the Study Settings window.
6. Set the Enabled Input to Yes.
7. Set the Order Action on Alert Input to the particular action you want to take when the Alert Condition 

Formula becomes True.
8. For simulated trading set Send Trade Orders to Trade Service to No. Always set this to No until you are 

confident in the trading system or if you just want the trading system simulated always. Trade >> Trade 
Simulation Mode On also needs to be enabled.

9. The Alert Condition is entered in the Alerts tab for this study. For an example, enter the formula 
=CROSSFROMBELOW(C, ID2.SG1). This will make reference to the moving average study added 
above assuming its identifier ID2. For complete documentation for Alert Condition Formulas, refer to 
Study/Chart Alerts And Scanning.

10. Press OK.
11. Press OK.
12. Open the Trade Window for the chart. Set the Order Quantity to the quantity you want for the orders.
13. If you want to use Attached Orders with the order submitted by the Entry order from this trading system, 

then follow the Attached Order Instructions. 
14. A Buy is denoted on the chart as a point on high. A Sell is denoted as a point on low. The colors and width 

of these can be set through the Subgraphs tab. 
15. If there is no order signal when you expect, then set the Trading System Based on Alert Condition Input 

Enable Debugging Output to Yes. The reason for ignored signals will be listed in the Trade >> Trade 
Service Log. 

16. There are no order signals, for when the system is evaluated on the historical data in the chart. It is 
necessary to perform back testing to accomplish this. To perform back testing with this study, refer to the 
Auto Trade System Back Testing page.

17. If you need help with your formula or debugging automated trading systems, then in general Sierra_Chart 
does not provide support for this. For more, information, refer to Troubleshooting Automated Trading 
Systems.

Trade Service Log Error Message Descriptions

"Trading is not allowed. Reason: Formula state has not changed" means that the state of the Alert Condition 
formula was previously true and remains true and that is why the order signal is ignored. If trading was not allowed 
for other reasons and the state was true and then trading is allowed, that true signal will then be evaluated and 
trigger an order.

Time in Force

[Link] - [Top]
The Time in Force which is used for the parent order and any Attached Orders, if enabled through the Use 
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Attached Orders setting on the Main tab of the Trade Window for the chart, is the Time in Force setting on the 
Main tab of the Trade Window.

The Time in Force setting on the Targets tab does not apply since it does not apply for ACSIL based trading 
systems. It will be ignored. The Time in Force for both the parent order and Attached Orders if enabled, will be the 
same as the parent order.

Order Signals and Disappearing Alert Condition Markers

[Link] - [Top]
By default, the Trading System Based on Alert Condition study uses the Point on High marker on a chart bar 
where there is a Buy signal and the Point on Low marker on a chart bar where there is a Sell signal. 

These markers indicate the current state of the Alert Condition Formula and do not indicate whether or not an order 
was actually submitted and filled. A formula could have momentarily gone true and then back to false and the 
marker is no longer present but an order was submitted. 

You need to display order fills on the chart to actually see where there have been orders submitted and filled. For 
complete documentation, refer to Disappearing Orders Or Signals. 

To help with debugging order signals, including not receiving order signals from the Trading System Based on 
Alert Condition study, set the Enable Debugging Output Input to Yes. When this Input is set to Yes a detailed 
reason is included in the Trade >> Trade Service Log with respect to this study when order signals are not 
followed for whatever reason.

Additionally, refer to the Troubleshooting Automated Trading System Behavior section. 

Notes

[Link] - [Top]
1. When the following message is displayed in the Trade >> Trade Service Log: Formula state has not 

changed, then the message indicates that from one chart update to the next or from one chart bar to the 
next, the true/false state of the formula has not changed and therefore an order entry signal will not be 
given.

*Last modified Monday, 03rd October, 2022.
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The usefulness of the "Hello World" programs shown in the previous section is quite questionable. We had to write 
several lines of code, compile them, and then execute the resulting program just to obtain a simple sentence written 
on the screen as result. It certainly would have been much faster to type the output sentence by ourselves. 
However, programming is not limited only to printing simple texts on the screen. In order to go a little further on 
and to become able to write programs that perform useful tasks that really save us work we need to introduce the 
concept of variable.

Let us think that I ask you to retain the number 5 in your mental memory, and then I ask you to memorize also the 
number 2 at the same time. You have just stored two different values in your memory. Now, if I ask you to add 1 to 
the first number I said, you should be retaining the numbers 6 (that is 5+1) and 2 in your memory. Values that we 
could now for example subtract and obtain 4 as result.

The whole process that you have just done with your mental memory is a simile of what a computer can do with 
two variables. The same process can be expressed in C++ with the following instruction set:

a = 5;
b = 2;
a = a + 1;
result = a - b;
    
Obviously, this is a very simple example since we have only used two small integer values, but consider that your 
computer can store millions of numbers like these at the same time and conduct sophisticated mathematical 
operations with them.

Therefore, we can define a variable as a portion of memory to store a determined value.

Each variable needs an identifier that distinguishes it from the others. For example, in the previous code the 
variable identifiers were a, b and result, but we could have called the variables any names we wanted to invent, as 
long as they were valid identifiers.

Identifiers

[Link] - [Top]
A valid identifier is a sequence of one or more letters, digits or underscore characters (_). Neither spaces nor 
punctuation marks or symbols can be part of an identifier. Only letters, digits and single underscore characters are 
valid. In addition, variable identifiers always have to begin with a letter. They can also begin with an underline 
character (_ ), but in some cases these may be reserved for compiler specific keywords or external identifiers, as 
well as identifiers containing two successive underscore characters anywhere. In no case they can begin with a 
digit.

Another rule that you have to consider when inventing your own identifiers is that they cannot match any keyword 
of the C++ language nor your compiler's specific ones, which are reserved keywords. The standard reserved 
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keywords are:

asm, auto, bool, break, case, catch, char, class, const, const_cast, continue, default, delete, do, double, 
dynamic_cast, else, enum, explicit, export, extern, false, float, for, friend, goto, if, inline, int, long, mutable, 
namespace, new, operator, private, protected, public, register, reinterpret_cast, return, short, signed, sizeof, 
static, static_cast, struct, switch, template, this, throw, true, try, typedef, typeid, typename, union, unsigned, 
using, virtual, void, volatile, wchar_t, while

Additionally, alternative representations for some operators cannot be used as identifiers since they are reserved 
words under some circumstances:

and, and_eq, bitand, bitor, compl, not, not_eq, or, or_eq, xor, xor_eq

Your compiler may also include some additional specific reserved keywords.

Very important: The C++ language is a "case sensitive" language. That means that an identifier written in capital 
letters is not equivalent to another one with the same name but written in small letters. Thus, for example, the 
RESULT variable is not the same as the result variable or the Result variable. These are three different variable 
identifiers.

Fundamental Data Types
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When programming, we store the variables in our computer's memory, but the computer has to know what kind of 
data we want to store in them, since it is not going to occupy the same amount of memory to store a simple number 
than to store a single letter or a large number, and they are not going to be interpreted the same way.

The memory in our computers is organized in bytes. A byte is the minimum amount of memory that we can 
manage in C++. A byte can store a relatively small amount of data: one single character or a small integer 
(generally an integer between 0 and 255). In addition, the computer can manipulate more complex data types that 
come from grouping several bytes, such as long numbers or non-integer numbers.

Next you have a summary of the basic fundamental data types in C++, as well as the range of values that can be 
represented with each one:

Name Description Size* Range*

char Character or small integer. 1byte signed: -128 to 127
unsigned: 0 to 255

short int
(short) Short Integer. 2bytes signed: -32768 to 32767

unsigned: 0 to 65535

int Integer. 4bytes
signed: -2147483648 to 
2147483647
unsigned: 0 to 4294967295

long int
(long) Long integer. 4bytes

signed: -2147483648 to 
2147483647
unsigned: 0 to 4294967295

bool Boolean value. It can take one of two values: true or 
false. 1byte true or false

float Floating point number. 4bytes +/- 3.4e +/- 38 (~7 digits)
double Double precision floating point number. 8bytes +/- 1.7e +/- 308 (~15 digits)
long 
double Long double precision floating point number. 8bytes +/- 1.7e +/- 308 (~15 digits)

wchar_t Wide character. 2 or 4 
bytes 1 wide character

* The values of the columns Size and Range depend on the system the program is compiled for. The values shown 



above are those found on most 32-bit systems. But for other systems, the general specification is that int has the 
natural size suggested by the system architecture (one "word") and the four integer types char, short, int and long 
must each one be at least as large as the one preceding it, with char being always one byte in size. The same 
applies to the floating point types float, double and long double, where each one must provide at least as much 
precision as the preceding one.

Declaration of Variables
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In order to use a variable in C++, we must first declare it specifying which data type we want it to be. The syntax to 
declare a new variable is to write the specifier of the desired data type (like int, bool, float...) followed by a valid 
variable identifier. For example:

int a;
float mynumber;
        
These are two valid declarations of variables. The first one declares a variable of type int with the identifier a. The 
second one declares a variable of type float with the identifier mynumber. Once declared, the variables a and 
mynumber can be used within the rest of their scope in the program.

If you are going to declare more than one variable of the same type, you can declare all of them in a single 
statement by separating their identifiers with commas. For example:

int a, b, c;
        
This declares three variables (a, b and c), all of them of type int, and has exactly the same meaning as:

int a;
int b;
int c;
        
The integer data types char, short, long and int can be either signed or unsigned depending on the range of 
numbers needed to be represented. Signed types can represent both positive and negative values, whereas unsigned 
types can only represent positive values (and zero). This can be specified by using either the specifier signed or the 
specifier unsigned before the type name. For example:

unsigned short int NumberOfSisters;
signed int MyAccountBalance;
        
By default, if we do not specify either signed or unsigned most compiler settings will assume the type to be 
signed, therefore instead of the second declaration above we could have written:

int MyAccountBalance;
        
with exactly the same meaning (with or without the keyword signed)

An exception to this general rule is the char type, which exists by itself and is considered a different fundamental 
data type from signed char and unsigned char, thought to store characters. You should use either signed or 
unsigned if you intend to store numerical values in a char-sized variable.

short and long can be used alone as type specifiers. In this case, they refer to their respective integer fundamental 
types: short is equivalent to short int and long is equivalent to long int. The following two variable declarations 
are equivalent:

short Year;
short int Year;
        
Finally, signed and unsigned may also be used as standalone type specifiers, meaning the same as signed int and 



unsigned int respectively. The following two declarations are equivalent:

unsigned NextYear;
unsigned int NextYear;
        
To see what variable declarations look like in action within a program, we are going to see the C++ code of the 
example about your mental memory proposed at the beginning of this section:

// operating with variables

#include <iostream>
using namespace std;

int main ()
{
  // declaring variables:
  int a, b;
  int result;

  // process:

  a = 5;
  b = 2;
  a = a + 1;
  result = a - b;

  // print out the result:
  cout << result;

  // terminate the program:
  return 0;
}

/* Output
4
*/
        
Do not worry if something else than the variable declarations themselves looks a bit strange to you. You will see 
the rest in detail in coming sections.

Scope of Variables
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All the variables that we intend to use in a program must have been declared with its type specifier in an earlier 
point in the code, like we did in the previous code at the beginning of the body of the function main when we 
declared that a, b, and result were of type int.

A variable can be either of global or local scope. A global variable is a variable declared in the main body of the 
source code, outside all functions, while a local variable is one declared within the body of a function or a block.



Global variables can be referred from anywhere in the code, even inside functions, whenever it is after its 
declaration.

The scope of local variables is limited to the block enclosed in braces ({}) where they are declared. For example, if 
they are declared at the beginning of the body of a function (like in function main) their scope is between its 
declaration point and the end of that function. In the example above, this means that if another function existed in 
addition to main, the local variables declared in main could not be accessed from the other function and vice 
versa.

Initialization Of Variables
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When declaring a regular local variable, its value is by default undetermined. But you may want a variable to store 
a concrete value at the same moment that it is declared. In order to do that, you can initialize the variable. There are 
two ways to do this in C++:

The first one, known as c-like initialization, is done by appending an equal sign followed by the value to which 
the variable will be initialized:

type identifier = initial_value;
        
For example, if we want to declare an int variable called a initialized with a value of 0 at the moment in which it is 
declared, we could write:

int a = 0;
        
The other way to initialize variables, known as constructor initialization, is done by enclosing the initial value 
between parentheses (()):

type identifier (initial_value) ;

For example:

int a (0);
        



Both ways of initializing variables are valid and equivalent in C++.

// initialization of variables

#include <iostream>
using namespace std;

int main ()
{
  int a=5;               // initial value = 5

  int b(2);              // initial value = 2
  int result;            // initial value undetermined

  a = a + 3;
  result = a - b;
  cout << result;

  return 0;
}

/* Output
6
*/
        
Introduction to Strings
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Variables that can store non-numerical values that are longer than one single character are known as strings.

The C++ language library provides support for strings through the standard string class. This is not a fundamental 
type, but it behaves in a similar way as fundamental types do in its most basic usage.

A first difference with fundamental data types is that in order to declare and use objects (variables) of this type we 
need to include an additional header file in our source code: <string> and have access to the std namespace (which 
we already had in all our previous programs thanks to the using namespace statement).

// my first string
#include <iostream>
#include <string>
using namespace std;

int main ()
{
  string mystring = "This is a string";
  cout << mystring;
  return 0;
}

/* Output
This is a string
*/
        
As you may see in the previous example, strings can be initialized with any valid string literal just like numerical 
type variables can be initialized to any valid numerical literal. Both initialization formats are valid with strings:

string mystring = "This is a string";



string mystring ("This is a string");
        
Strings can also perform all the other basic operations that fundamental data types can, like being declared without 
an initial value and being assigned values during execution:

// my first string

#include <iostream>

#include <string>

using namespace std;

int main ()

{

  string mystring;

  mystring = "This is the initial string content";

  cout << mystring << endl;

  mystring = "This is a different string content";

  cout << mystring << endl;

  return 0;

}

/* Output 

This is the initial string content

This is a different string content

*/

        

*Last modified Monday, 07th January, 2019.
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Constants are expressions with a fixed value.

Literals

[Link] - [Top]
Literals are the most obvious kind of constants. They are used to express particular values within the source code 
of a program. We have already used these previously to give concrete values to variables or to express messages 
we wanted our programs to print out, for example, when we wrote:

a = 5;
the 5 in this piece of code was a literal constant.

Literal constants can be divided in Integer Numerals, Floating-Point Numerals, Characters, Strings and Boolean 
Values.

Integer Numerals
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1776
707
-273
                
They are numerical constants that identify integer decimal values. Notice that to express a numerical constant we 
do not have to write quotes (") nor any special character. There is no doubt that it is a constant: whenever we write 
1776 in a program, we will be referring to the value 1776.

In addition to decimal numbers (those that all of us are used to use every day) C++ allows the use as literal 
constants of octal numbers (base 8) and hexadecimal numbers (base 16). If we want to express an octal number we 
have to precede it with a 0 (a zero character). And in order to express a hexadecimal number we have to precede it 
with the characters 0x (zero, x). For example, the following literal constants are all equivalent to each other:

75         // decimal
0113       // octal
0x4b       // hexadecimal 
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All of these represent the same number: 75 (seventy-five) expressed as a base-10 numeral, octal numeral and 
hexadecimal numeral, respectively.

Literal constants, like variables, are considered to have a specific data type. By default, integer literals are of type 
int. However, we can force them to either be unsigned by appending the u character to it, or long by appending l:

75         // int

75u        // unsigned int
75l        // long
75ul       // unsigned long 
In both cases, the suffix can be specified using either upper or lowercase letters.

Floating Point Numbers
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They express numbers with decimals and/or exponents. They can include either a decimal point, an e character 
(that expresses "by ten at the Xth height", where X is an integer value that follows the e character), or both a 
decimal point and an e character:

3.14159    // 3.14159
6.02e23    // 6.02 x 10^23
1.6e-19    // 1.6 x 10^-19
3.0        // 3.0 
These are four valid numbers with decimals expressed in C++. The first number is PI, the second one is the number 
of Avogadro, the third is the electric charge of an electron (an extremely small number) -all of them approximated- 
and the last one is the number three expressed as a floating-point numeric literal.

The default type for floating point literals is double. If you explicitly want to express a float or a long double 
numerical literal, you can use the f or l suffixes respectively:

3.14159L   // long double
6.02e23f   // float 
Any of the letters that can be part of a floating-point numerical constant (e, f, l) can be written using either lower or 
uppercase letters without any difference in their meanings.

Character and string literals
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There also exist non-numerical constants, like:

'z'
'p'
"Hello world"

"How do you do?"
The first two expressions represent single character constants, and the following two represent string literals 
composed of several characters. Notice that to represent a single character we enclose it between single quotes (') 
and to express a string (which generally consists of more than one character) we enclose it between double quotes 
(").

When writing both single character and string literals, it is necessary to put the quotation marks surrounding them 
to distinguish them from possible variable identifiers or reserved keywords. Notice the difference between these 
two expressions:

x
'x'
                



x alone would refer to a variable whose identifier is x, whereas 'x' (enclosed within single quotation marks) would 
refer to the character constant 'x'.

Character and string literals have certain peculiarities, like the escape codes. These are special characters that are 
difficult or impossible to express otherwise in the source code of a program, like newline (\n) or tab (\t). All of 
them are preceded by a backslash (\). Here you have a list of some of such escape codes:

\
n newline

\r carriage return
\t tab
\v vertical tab
\
b backspace

\f form feed (page feed)
\a alert (beep)
\' single quote (')
\" double quote (")
\? question mark (?)
\\ backslash (\)
For example:

'\n'
'\t'
"Left \t Right"
"one\ntwo\nthree"
Additionally, you can express any character by its numerical ASCII code by writing a backslash character (\) 
followed by the ASCII code expressed as an octal (base-8) or hexadecimal (base-16) number. In the first case 
(octal) the digits must immediately follow the backslash (for example \23 or \40), in the second case 
(hexadecimal), an x character must be written before the digits themselves (for example \x20 or \x4A).

String literals can extend to more than a single line of code by putting a backslash sign (\) at the end of each 
unfinished line.

"string expressed in \
two lines" 
You can also concatenate several string constants separating them by one or several blank spaces, tabulators, 
newline or any other valid blank character:

"this forms" "a single" "string" "of characters"
Finally, if we want the string literal to be explicitly made of wide characters (wchar_t type), instead of narrow 
characters (char type), we can precede the constant with the L prefix:

L"This is a wide character string"
Wide characters are used mainly to represent non-English or exotic character sets.

Boolean literals
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There are only two valid Boolean values: true and false. These can be expressed in C++ as values of type bool by 
using the Boolean literals true and false.

Defined constants (#define)
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You can define your own names for constants that you use very often without having to resort to memory-
consuming variables, simply by using the #define preprocessor directive. Its format is:

#define identifier value

For example:

#define PI 3.14159

#define NEWLINE '\n' 

This defines two new constants: PI and NEWLINE. Once they are defined, you can use them in the rest of the code 
as if they were any other regular constant, for example:

// defined constants: calculate circumference

#include <iostream>
using namespace std;

#define PI 3.14159
#define NEWLINE '\n'

int main ()
{
  double r=5.0;               // radius

  double circle;

  circle = 2 * PI * r;
  cout << circle;
  cout << NEWLINE;

  return 0;
}
In fact the only thing that the compiler preprocessor does when it encounters #define directives is to literally 
replace any occurrence of their identifier (in the previous example, these were PI and NEWLINE) by the code to 
which they have been defined (3.14159 and '\n' respectively).

The #define directive is not a C++ statement but a directive for the preprocessor; therefore it assumes the entire 
line as the directive and does not require a semicolon (;) at its end. If you append a semicolon character (;) at the 
end, it will also be appended in all occurrences of the identifier within the body of the program that the 
preprocessor replaces.

Declared constants (const)
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With the const prefix you can declare constants with a specific type in the same way as you would do with a 
variable:

const int pathwidth = 100;

const char tabulator = '\t';

            

Here, pathwidth and tabulator are two typed constants. They are treated just like regular variables except that 



their values cannot be modified after their definition.

*Last modified Monday, 07th January, 2019.
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Once we know of the existence of variables and constants, we can begin to operate with them. For that purpose, C+
+ integrates operators. Unlike other languages whose operators are mainly keywords, operators in C++ are mostly 
made of signs that are not part of the alphabet but are available in all keyboards. This makes C++ code shorter and 
more international, since it relies less on English words, but requires a little of learning effort in the beginning.

You do not have to memorize all the content of this page. Most details are only provided to serve as a later 
reference in case you need it.
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Assignment (=)

[Link] - [Top]
The assignment operator assigns a value to a variable.

a = 5;
This statement assigns the integer value 5 to the variable a. The part at the left of the assignment operator (=) is 
known as the lvalue (left value) and the right one as the rvalue (right value). The lvalue has to be a variable 
whereas the rvalue can be either a constant, a variable, the result of an operation or any combination of these.
The most important rule when assigning is the right-to-left rule: The assignment operation always takes place from 
right to left, and never the other way:

a = b;
This statement assigns to variable a (the lvalue) the value contained in variable b (the rvalue). The value that was 
stored until this moment in a is not considered at all in this operation, and in fact that value is lost.

Consider also that we are only assigning the value of b to a at the moment of the assignment operation. Therefore a 
later change of b will not affect the new value of a.

For example, let us have a look at the following code - I have included the evolution of the content stored in the 
variables as comments:

// assignment operator

#include <iostream>
using namespace std;

int main ()
{
  int a, b;         // a:?,  b:?

  a = 10;           // a:10, b:?
  b = 4;            // a:10, b:4
  a = b;            // a:4,  b:4
  b = 7;            // a:4,  b:7

  cout << "a:";
  cout << a;
  cout << " b:";
  cout << b;

  return 0;
}

/* Output
a:4 b:7
*/
This code will give us as result that the value contained in a is 4 and the one contained in b is 7. Notice how a was 
not affected by the final modification of b, even though we declared a = b earlier (that is because of the right-to-left 
rule).

A property that C++ has over other programming languages is that the assignment operation can be used as the 
rvalue (or part of an rvalue) for another assignment operation. For example:

a = 2 + (b = 5);
is equivalent to:



b = 5;
a = 2 + b;
that means: first assign 5 to variable b and then assign to a the value 2 plus the result of the previous assignment of 
b (i.e. 5), leaving a with a final value of 7.

The following expression is also valid in C++:

a = b = c = 5;
It assigns 5 to the all three variables: a, b and c.

Arithmetic operators ( +, -, *, /, % )

[Link] - [Top]
The five arithmetical operations supported by the C++ language are:

+ addition
- subtraction
* multiplication
/ division
% modulo
Operations of addition, subtraction, multiplication and division literally correspond with their respective 
mathematical operators. The only one that you might not be so used to see is modulo; whose operator is the 
percentage sign (%). Modulo is the operation that gives the remainder of a division of two values. For example, if 
we write:

a = 11 % 3;
the variable a will contain the value 2, since 2 is the remainder from dividing 11 between 3.

Compound assignment (+=, -=, *=, /=, %=, >>=, <<=, &=, ^=, |=)
[Link] - [Top]
When we want to modify the value of a variable by performing an operation on the value currently stored in that 
variable we can use compound assignment operators:

expression is equivalent to
value += increase; value = value + increase;
a -= 5; a = a - 5;
a /= b; a = a / b;
price *= units + 
1; price = price * (units + 1);

and the same for all other operators. For example:

// compound assignment operators

#include <iostream>
using namespace std;

int main ()
{
  int a, b=3;
  a = b;
  a+=2;             // equivalent to a=a+2



  cout << a;
  return 0;
}

/* Output
5
*/
Increase and decrease (++, --)

[Link] - [Top]
Shortening even more some expressions, the increase operator (++) and the decrease operator (--) increase or 
reduce by one the value stored in a variable. They are equivalent to +=1 and to -=1, respectively. Thus:

c++;
c+=1;
c=c+1;
are all equivalent in its functionality: the three of them increase by one the value of c.

In the early C compilers, the three previous expressions probably produced different executable code depending on 
which one was used. Nowadays, this type of code optimization is generally done automatically by the compiler, 
thus the three expressions should produce exactly the same executable code.

A characteristic of this operator is that it can be used both as a prefix and as a suffix. That means that it can be 
written either before the variable identifier (++a) or after it (a++). Although in simple expressions like a++ or ++a 
both have exactly the same meaning, in other expressions in which the result of the increase or decrease operation 
is evaluated as a value in an outer expression they may have an important difference in their meaning: In the case 
that the increase operator is used as a prefix (++a) the value is increased before the result of the expression is 
evaluated and therefore the increased value is considered in the outer expression; in case that it is used as a suffix 
(a++) the value stored in a is increased after being evaluated and therefore the value stored before the increase 
operation is evaluated in the outer expression. Notice the difference:

Example 1 Example 2
B=3;
A=++B;
// A contains 4, B contains 4

B=3;
A=B++;
// A contains 3, B contains 4

In Example 1, B is increased before its value is copied to A. While in Example 2, the value of B is copied to A and 
then B is increased.

Relational and equality operators ( ==, !=, >, <, >=, <= )

[Link] - [Top]
In order to evaluate a comparison between two expressions we can use the relational and equality operators. The 
result of a relational operation is a Boolean value that can only be true or false, according to its Boolean result.

We may want to compare two expressions, for example, to know if they are equal or if one is greater than the other 
is. Here is a list of the relational and equality operators that can be used in C++:

== Equal to
!= Not equal to
> Greater than
< Less than
>= Greater than or equal to
<= Less than or equal to



Here there are some examples:

(7 == 5)     // evaluates to false.
(5 > 4)      // evaluates to true.
(3 != 2)     // evaluates to true.

(6 >= 6)     // evaluates to true.
(5 < 5)      // evaluates to false. 
Of course, instead of using only numeric constants, we can use any valid expression, including variables. Suppose 
that a=2, b=3 and c=6,

(a == 5)     // evaluates to false since a is not equal to 5.
(a*b >= c)   // evaluates to true since (2*3 >= 6) is true. 
(b+4 > a*c)  // evaluates to false since (3+4 > 2*6) is false. 

((b=2) == a) // evaluates to true.
Be careful! The operator = (one equal sign) is not the same as the operator == (two equal signs), the first one is an 
assignment operator (assigns the value at its right to the variable at its left) and the other one (==) is the equality 
operator that compares whether both expressions in the two sides of it are equal to each other. Thus, in the last 
expression ((b=2) == a), we first assigned the value 2 to b and then we compared it to a, that also stores the value 
2, so the result of the operation is true.

Logical operators ( !, &&, || )

[Link] - [Top]
The Operator ! is the C++ operator to perform the Boolean operation NOT, it has only one operand, located at its 
right, and the only thing that it does is to inverse the value of it, producing false if its operand is true and true if its 
operand is false. Basically, it returns the opposite Boolean value of evaluating its operand. For example:

!(5 == 5)    // evaluates to false because the expression at its right (5 == 
5) is true. 
!(6 <= 4)    // evaluates to true because (6 <= 4) would be false. 
!true        // evaluates to false
!false       // evaluates to true. 
The logical operators && and || are used when evaluating two expressions to obtain a single relational result. The 
operator && corresponds with Boolean logical operation AND. This operation results true if both its two operands 
are true, and false otherwise. The following panel shows the result of operator && evaluating the expression a && 
b:

&& OPERATOR

a b a && b
true true true
true false false
false true false
false false false
The operator || corresponds with Boolean logical operation OR. This operation results true if either one of its two 
operands is true, thus being false only when both operands are false themselves. Here are the possible results of a || 
b:

|| OPERATOR

a b a || b
true true true
true false true
false true true
false false false



a b a || b
true true true
true false true
false true true
false false false
For example:

( (5 == 5) && (3 > 6) )  // evaluates to false ( true && false ).

( (5 == 5) || (3 > 6) )  // evaluates to true ( true || false ). 
When using the logical operators, C++ only evaluates what is necessary from left to right to come up with the 
combined relational result, ignoring the rest. Therefore, in this last example ((5==5)||(3>6)), C++ would evaluate 
first whether 5==5 is true, and if so, it would never check whether 3>6 is true or not. This is known as short-circuit 
evaluation, and works like this for these operators:

operato
r short-circuit

&& if the left-hand side expression is false, the combined result is false (right-hand side expression not 
evaluated).

|| if the left-hand side expression is true, the combined result is true (right-hand side expression not 
evaluated).

This is mostly important when the right-hand expression has side effects, such as altering values:

if ((i<10)&&(++i<n)) { /*...*/ }
This combined conditional expression increases i by one, but only if the condition on the left of && is true, since 
otherwise the right-hand expression (++i<n) is never evaluated.

Conditional operator ( ? )

[Link] - [Top]
The conditional operator evaluates an expression returning a value if that expression is true and a different one if 
the expression is evaluated as false. Its format is:

condition ? result1 : result2
7==5 ? 4 : 3     // returns 3, since 7 is not equal to 5.
7==5+2 ? 4 : 3   // returns 4, since 7 is equal to 5+2.
5>3 ? a : b      // returns the value of a, since 5 is greater than 3.
a>b ? a : b      // returns whichever is greater, a or b.
// conditional operator

#include <iostream>
using namespace std;

int main ()
{
  int a,b,c;

  a=2;
  b=7;
  c = (a>b) ? a : b;

  cout << c;

  return 0;
}

/* Output 
7



*/
In this example a was 2 and b was 7, so the expression being evaluated (a>b) was not true, thus the first value 
specified after the question mark was discarded in favor of the second value (the one after the colon) which was b, 
with a value of 7.

Comma operator ( , )

[Link] - [Top]
The comma operator (,) is used to separate two or more expressions that are included where only one expression is 
expected. When the set of expressions has to be evaluated for a value, only the rightmost expression is considered.

For example, the following code:

a = (b=3, b+2);
Would first assign the value 3 to b, and then assign b+2 to variable a. So, at the end, variable a would contain the 
value 5 while variable b would contain value 3.

Bitwise Operators ( &, |, ^, ~, <<, >> )

[Link] - [Top]
Bitwise operators modify variables considering the bit patterns that represent the values they store.

operator asm 
equivalent description

& AND Bitwise AND
| OR Bitwise Inclusive OR
^ XOR Bitwise Exclusive OR
~ NOT Unary complement (bit inversion)
<< SHL Shift Left
>> SHR Shift Right

Explicit type casting operator

[Link] - [Top]
Type casting operators allow you to convert a datum of a given type to another. There are several ways to do this in 
C++. The simplest one, which has been inherited from the C language, is to precede the expression to be converted 
by the new type enclosed between parentheses (()):

int i;
float f = 3.14;
i = (int) f;
The previous code converts the float number 3.14 to an integer value (3), the remainder is lost. Here, the 
typecasting operator was (int). Another way to do the same thing in C++ is using the functional notation: 
preceding the expression to be converted by the type and enclosing the expression between parentheses:

i = int ( f );
Both ways of type casting are valid in C++.

sizeof()

[Link] - [Top]
This operator accepts one parameter, which can be either a type or a variable itself and returns the size in bytes of 
that type or object:



a = sizeof (char);
This will assign the value 1 to a because char is a one-byte long type.

The value returned by sizeof is a constant, so it is always determined before program execution.

Other operators

[Link] - [Top]
Later in these tutorials, we will see a few more operators, like the ones referring to pointers or the specifics for 
object-oriented programming. Each one is treated in its respective section.

Precedence of operators
[Link] - [Top]
When writing complex expressions with several operands, we may have some doubts about which operand is 
evaluated first and which later. For example, in this expression:

a = 5 + 7 % 2
we may doubt if it really means:

a = 5 + (7 % 2)    // with a result of 6, or
a = (5 + 7) % 2    // with a result of 0 
The correct answer is the first of the two expressions, with a result of 6. There is an established order with the 
priority of each operator, and not only the arithmetic ones (those whose preference come from mathematics) but 
for all the operators which can appear in C++. From greatest to lowest priority, the priority order is as follows: 

Lev
el Operator Description Groupin

g

1 :: scope Left-to-
right

2 () [] . -> ++ -- dynamic_cast static_cast reinterpret_cast 
const_cast typeid postfix Left-to-

right

3

++ -- ~ ! sizeof new delete unary (prefix)
Right-to-
left* & indirection and reference 

(pointers)
+ - unary sign operator

4 (type) type casting Right-to-
left

5 .* ->* pointer-to-member Left-to-
right

6 * / % multiplicative Left-to-
right

7 + - additive Left-to-
right

8 << >> shift Left-to-
right

9 < > <= >= relational Left-to-
right

10 == != equality Left-to-
right

11 & bitwise AND Left-to-
right

12 ^ bitwise XOR Left-to-
right

13 | bitwise OR Left-to-
right

14 && logical AND Left-to-
right

15 || logical OR Left-to-
right

16 ?: conditional Right-to-
left

17 = *= /= %= += -= >>= <<= &= ^= |= assignment Right-to-
left

18 , comma Left-to-
right



Lev
el Operator Description Groupin

g

1 :: scope Left-to-
right

2 () [] . -> ++ -- dynamic_cast static_cast reinterpret_cast 
const_cast typeid postfix Left-to-

right

3

++ -- ~ ! sizeof new delete unary (prefix)
Right-to-
left* & indirection and reference 

(pointers)
+ - unary sign operator

4 (type) type casting Right-to-
left

5 .* ->* pointer-to-member Left-to-
right

6 * / % multiplicative Left-to-
right

7 + - additive Left-to-
right

8 << >> shift Left-to-
right

9 < > <= >= relational Left-to-
right

10 == != equality Left-to-
right

11 & bitwise AND Left-to-
right

12 ^ bitwise XOR Left-to-
right

13 | bitwise OR Left-to-
right

14 && logical AND Left-to-
right

15 || logical OR Left-to-
right

16 ?: conditional Right-to-
left

17 = *= /= %= += -= >>= <<= &= ^= |= assignment Right-to-
left

18 , comma Left-to-
right

Grouping defines the precedence order in which operators are evaluated in the case that there are several operators 
of the same level in an expression.

All these precedence levels for operators can be manipulated or become more legible by removing possible 
ambiguities using parentheses signs ( and ), as in this example:

a = 5 + 7 % 2;
might be written either as:

a = 5 + (7 % 2);
or

a = (5 + 7) % 2;
depending on the operation that we want to perform.

So if you want to write complicated expressions and you are not completely sure of the precedence levels, always 
include parentheses. It will also make your code easier to read.

*Last modified Friday, 21st January, 2022.
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A program is usually not limited to a linear sequence of instructions. During its process it may bifurcate, repeat 
code or take decisions. For that purpose, C++ provides control structures that serve to specify what has to be done 
by our program, when and under which circumstances.

With the introduction of control structures we are going to have to introduce a new concept: the compound-
statement or block. A block is a group of statements which are separated by semicolons (;) like all C++ statements, 
but grouped together in a block enclosed in braces: { }:

{ statement1; statement2; statement3; }
Most of the control structures that we will see in this section require a generic statement as part of its syntax. A 
statement can be either a simple statement (a simple instruction ending with a semicolon) or a compound statement 
(several instructions grouped in a block), like the one just described. In the case that we want the statement to be a 
simple statement, we do not need to enclose it in braces ({}). But in the case that we want the statement to be a 
compound statement it must be enclosed between braces ({}), forming a block.

Conditional structure: if and else

[Link] - [Top]
The if keyword is used to execute a statement or block only if a condition is fulfilled. Its form is:

if (condition)
{
  // statement
}
    
Where condition is the expression that is being evaluated. If this condition is true, statement is executed. If it is 
false, statement is ignored (not executed) and the program continues right after this conditional structure.

For example, the following code fragment prints x is 100 only if the value stored in the x variable is indeed 100:

if (x == 100)
  cout << "x is 100";
    
If we want more than a single statement to be executed in case that the condition is true we can specify a block 
using braces { }:

if (x == 100)



{
   cout << "x is ";
   cout << x;
}
    
We can additionally specify what we want to happen if the condition is not fulfilled by using the keyword else. Its 
form used in conjunction with if is:

if (condition) 
    statement1;
else 
    statement2;
    
For example:

if (x == 100)
  cout << "x is 100";
else
  cout << "x is not 100";
    
prints on the screen x is 100 if indeed x has a value of 100, but if it has not -and only if not- it prints out x is not 
100.

The if + else structures can be concatenated with the intention of verifying a range of values. The following 
example shows its use telling if the value currently stored in x is positive, negative or none of them (i.e. zero):

if (x > 0)
  cout << "x is positive";
else if (x < 0)
  cout << "x is negative";
else
  cout << "x is 0";
    
Remember that in case that we want more than a single statement to be executed, we must group them in a block 
by enclosing them in braces { }.

Iteration structures (loops)
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Loops have as purpose to repeat a statement a certain number of times or while a condition is fulfilled.

The while loop

[Link] - [Top]
Its format is:

while (expression) 
    statement;
        
and its functionality is simply to repeat statement while the condition set in expression is true.

For example, we are going to make a program to countdown using a while-loop:

// custom countdown using while
#include <iostream>
using namespace std;



int main ()
{
  int n;
  cout << "Enter the starting number > ";
  cin >> n;

  while (n>0) {
    cout << n << ", ";
    --n;
  }

  cout << "FIRE!\n";
  return 0;
}

//Output
//Enter the starting number > 8
//8, 7, 6, 5, 4, 3, 2, 1, FIRE!
        
When the program starts the user is prompted to insert a starting number for the countdown. Then the while loop 
begins, if the value entered by the user fulfills the condition n>0 (that n is greater than zero) the block that follows 
the condition will be executed and repeated while the condition (n>0) remains being true.

The whole process of the previous program can be interpreted according to the following script (beginning in 
main):

1. User assigns a value to n
2. The while condition is checked (n>0). At this point there are two posibilities:

* condition is true: statement is executed (to step 3)
* condition is false: ignore statement and continue after it (to step 5)

3. Execute statement: cout << n << ", ";
4. --n;
5.                 

(prints the value of n on the screen and decreases n by 1)
6. End of block. Return automatically to step 2
7. Continue the program right after the block: print FIRE! and end program.

When creating a while-loop, we must always consider that it has to end at some point, therefore we must provide 
within the block some method to force the condition to become false at some point, otherwise the loop will 
continue looping forever. In this case we have included --n; that decreases the value of the variable that is being 
evaluated in the condition (n) by one - this will eventually make the condition (n>0) to become false after a certain 
number of loop iterations: to be more specific, when n becomes 0, that is where our while-loop and our countdown 
end.

Of course this is such a simple action for our computer that the whole countdown is performed instantly without 
any practical delay between numbers.

The do-while loop
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Its format is:

do statement;
    while (condition);
        
Its functionality is exactly the same as the while loop, except that condition in the do-while loop is evaluated after 
the execution of statement instead of before, granting at least one execution of statement even if condition is 



never fulfilled. For example, the following example program echoes any number you enter until you enter 0.

// number echoer

#include <iostream>
using namespace std;

int main ()
{
  unsigned long n;
  do {
    cout << "Enter number (0 to end): ";
    cin >> n;
    cout << "You entered: " << n << "\n";
  } while (n != 0);
  return 0;
}

/* Output

Enter number (0 to end): 12345
You entered: 12345
Enter number (0 to end): 160277
You entered: 160277
Enter number (0 to end): 0
You entered: 0

*/
        
The do-while loop is usually used when the condition that has to determine the end of the loop is determined 
within the loop statement itself, like in the previous case, where the user input within the block is what is used to 
determine if the loop has to end. In fact if you never enter the value 0 in the previous example you can be prompted 
for more numbers forever.

The for loop
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Its format is:

for (initialization; condition; increase) 
    statement;
        
and its main function is to repeat statement while condition remains true, like the while loop. But in addition, the 
for loop provides specific locations to contain an initialization statement and an increase statement. So this loop is 
specially designed to perform a repetitive action with a counter which is initialized and increased on each iteration.

It works in the following way:

1. initialization is executed. Generally it is an initial value setting for a counter variable. This is executed only 
once.

2. condition is checked. If it is true the loop continues, otherwise the loop ends and statement is skipped (not 
executed).

3. statement is executed. As usual, it can be either a single statement or a block enclosed in braces { }.
4. finally, whatever is specified in the increase field is executed and the loop gets back to step 2.

Here is an example of countdown using a for loop:

// countdown using a for loop



#include <iostream>
using namespace std;
int main ()
{
  for (int n = 10; n > 0; n--) {
    cout << n << ", ";
  }
  cout << "FIRE!\n";
  return 0;
}

/* Output

10, 9, 8, 7, 6, 5, 4, 3, 2, 1, FIRE!

*/
        
The initialization and increase fields are optional. They can remain empty, but in all cases the semicolon signs 
between them must be written. For example we could write: for (;n<10;) if we wanted to specify no initialization 
and no increase; or for (;n<10;n++) if we wanted to include an increase field but no initialization (maybe because 
the variable was already initialized before).

Optionally, using the comma operator (,) we can specify more than one expression in any of the fields included in a 
for loop, like in initialization, for example. The comma operator (,) is an expression separator, it serves to separate 
more than one expression where only one is generally expected. For example, suppose that we wanted to initialize 
more than one variable in our loop:

for ( n = 0, i = 100 ; n != i ; n++, i-- )
{
   // whatever here...
}
        
This loop will execute for 50 times if neither n or i are modified within the loop:

n starts with a value of 0, and i with 100, the condition is n!=i (that n is not equal to i). Because n is increased by 
one and i decreased by one, the loop's condition will become false after the 50th loop, when both n and i will be 
equal to 50.

Jump statements
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The break statement
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Using break we can leave a loop even if the condition for its end is not fulfilled. It can be used to end an infinite 
loop, or to force it to end before its natural end. For example, we are going to stop the count down before its 
natural end (maybe because of an engine check failure?):

// break loop example

#include <iostream>
using namespace std;



int main ()
{
  int n;
  for (n=10; n>0; n--)
  {
    cout << n << ", ";
    if (n == 3)
    {
      cout << "countdown aborted!";
      break;
    }
  }
  return 0;
}

/* Output
10, 9, 8, 7, 6, 5, 4, 3, countdown aborted!
*/
        
The continue statement
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The continue statement causes the program to skip the rest of the loop in the current iteration as if the end of the 
statement block had been reached, causing it to jump to the start of the following iteration. For example, we are 
going to skip the number 5 in our countdown:

// break loop example

// continue loop example
#include <iostream>
using namespace std;

int main ()
{
  for (int n = 10; n > 0; n--) {
    if (n == 5) 
        continue;

    cout << n << ", ";
  }
  cout << "FIRE!\n";
  return 0;
}

/* Output
10, 9, 8, 7, 6, 4, 3, 2, 1, FIRE!
*/
        
The goto statement
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goto allows to make an absolute jump to another point in the program. You should use this feature with caution 
since its execution causes an unconditional jump ignoring any type of nesting limitations.

The destination point is identified by a label, which is then used as an argument for the goto statement. A label is 



made of a valid identifier followed by a colon (:).

Generally speaking, this instruction has no concrete use in structured or object oriented programming aside from 
those that low-level programming fans may find for it. For example, here is our countdown loop using goto:

// goto loop example

#include <iostream>
using namespace std;

int main()
{
  int n=10;

  loop:
  cout << n << ", ";
  n--;

  if (n > 0) 
    goto loop;

  cout << "FIRE!\n";
  return 0;
}

/* Output
10, 9, 8, 7, 6, 5, 4, 3, 2, 1, FIRE!
*/
        
The exit function
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exit is a function defined in the cstdlib library.

The purpose of exit is to terminate the current program with a specific exit code. Its prototype is:

void exit (int exitcode);
        
The exitcode is used by some operating systems and may be used by calling programs. By convention, an exit code 
of 0 means that the program finished normally and any other value means that some error or unexpected results 
happened.

The selective structure: switch
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The syntax of the switch statement is a bit peculiar. Its objective is to check several possible constant values for an 
expression. Something similar to what we did at the beginning of this section with the concatenation of several if 
and else if instructions. Its form is the following:

switch (expression)
{
    case constant1:
       group of statements 1;
       break;
    case constant2:
       group of statements 2;



       break;
    .
    .
    .
    default:
       default group of statements
}
    
It works in the following way: switch evaluates expression and checks if it is equivalent to constant1, if it is, it 
executes group of statements 1 until it finds the break statement. When it finds this break statement the program 
jumps to the end of the switch selective structure.

If expression was not equal to constant1 it will be checked against constant2. If it is equal to this, it will execute 
group of statements 2 until a break keyword is found, and then will jump to the end of the switch selective 
structure.

Finally, if the value of expression did not match any of the previously specified constants (you can include as 
many case labels as values you want to check), the program will execute the statements included after the default: 
label, if it exists (since it is optional).

Both of the following code fragments have the same behavior:

switch example if-else equivalent
switch (x) {
    case 1:
      cout << "x is 1";
      break;
    case 2:
      cout << "x is 2";
      break;
    default:
      cout << "value of x unknown";
}
                

if (x == 1) {
    cout << "x is 1";
}
else if (x == 2) {
    cout << "x is 2";
}
else {
    cout << "value of x unknown";
}
                

The switch statement is a bit peculiar within the C++ language because it uses labels instead of blocks. This forces 
us to put break statements after the group of statements that we want to be executed for a specific condition. 
Otherwise the remainder statements -including those corresponding to other labels- will also be executed until the 
end of the switch selective block or a break statement is reached.

For example, if we did not include a break statement after the first group for case one, the program will not 
automatically jump to the end of the switch selective block and it would continue executing the rest of statements 
until it reaches either a break instruction or the end of the switch selective block. This makes unnecessary to 
include braces { } surrounding the statements for each of the cases, and it can also be useful to execute the same 
block of instructions for different possible values for the expression being evaluated. For example:

switch (x) {
    case 1:
    case 2:
    case 3:
        cout << "x is 1, 2 or 3";
        break;
    default:
        cout << "x is not 1, 2 nor 3";
}
    
Notice that switch can only be used to compare an expression against constants. Therefore we cannot put variables 



as labels (for example case n: where n is a variable) or ranges (case (1..3):) because they are not valid C++ 
constants.

If you need to check ranges or values that are not constants, use a concatenation of if and else if statements.

*Last modified Friday, 21st January, 2022.
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Using functions we can structure our programs in a more modular way, accessing all the potential that structured 
programming can offer to us in C++.

A function is a group of statements that is executed when it is called from some point of the program. The 
following is its format:

type name ( parameter1, parameter2, ...) { statements }
where:

• type is the data type specifier of the data returned by the function.
• name is the identifier by which it will be possible to call the function.
• parameters (as many as needed): Each parameter consists of a data type specifier followed by an identifier, 

like any regular variable declaration (for example: int x) and which acts within the function as a regular 
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local variable. They allow to pass arguments to the function when it is called. The different parameters are 
separated by commas.

• statements is the function's body. It is a block of statements surrounded by braces { }.
Here you have the first function example:

// function example
#include <iostream>
using namespace std;

int addition (int a, int b)
{
  int r;
  r=a+b;
  return (r);
}

int main ()
{
  int z;
  z = addition (5,3);
  cout << "The result is " << z;
  return 0;
}

/* Output
The result is 8
*/
In order to examine this code, first of all remember something said at the beginning of this tutorial: a C++ program 
always begins its execution by the main function. So we will begin there.

We can see how the main function begins by declaring the variable z of type int. Right after that, we see a call to a 
function called addition. Paying attention we will be able to see the similarity between the structure of the call to 
the function and the declaration of the function itself some code lines above:

The parameters and arguments have a clear correspondence. Within the main function we called to addition 
passing two values: 5 and 3, that correspond to the int a and int b parameters declared for function addition.

At the point at which the function is called from within main, the control is lost by main and passed to function 
addition. The value of both arguments passed in the call (5 and 3) are copied to the local variables int a and int b 
within the function.

Function addition declares another local variable (int r), and by means of the expression r=a+b, it assigns to r the 
result of a plus b. Because the actual parameters passed for a and b are 5 and 3 respectively, the result is 8.

The following line of code:

return (r);
        
finalizes function addition, and returns the control back to the function that called it in the first place (in this case, 
main). At this moment the program follows its regular course from the same point at which it was interrupted by 
the call to addition. But additionally, because the return statement in function addition specified a value: the 



content of variable r (return (r);), which at that moment had a value of 8. This value becomes the value of 
evaluating the function call.

So being the value returned by a function the value given to the function call itself when it is evaluated, the 
variable z will be set to the value returned by addition (5, 3), that is 8. To explain it another way, you can imagine 
that the call to a function (addition (5,3)) is literally replaced by the value it returns (8).

The following line of code in main is:

cout << "The result is " << z;
        
That, as you may already expect, produces the printing of the result on the screen.

Scope of Variables

[Link] - [Top]
The scope of variables declared within a function or any other inner block is only their own function or their own 
block and cannot be used outside of them. For example, in the previous example it would have been impossible to 
use the variables a, b or r directly in function main since they were variables local to function addition. Also, it 
would have been impossible to use the variable z directly within function addition, since this was a variable local 
to the function main.

Therefore, the scope of local variables is limited to the same block level in which they are declared. Nevertheless, 
we also have the possibility to declare global variables; These are visible from any point of the code, inside and 
outside all functions. In order to declare global variables you simply have to declare the variable outside any 
function or block; that means, directly in the body of the program.

And here is another example about functions:

// function example



#include <iostream>
using namespace std;

int subtraction (int a, int b)
{
  int r;
  r=a-b;
  return (r);
}

int main ()
{
  int x=5, y=3, z;
  z = subtraction (7,2);
  cout << "The first result is " << z << '\n';
  cout << "The second result is " << subtraction (7,2) << '\n';
  cout << "The third result is " << subtraction (x,y) << '\n';
  z= 4 + subtraction (x,y);
  cout << "The fourth result is " << z << '\n';
  return 0;
}

/* Output
The first result is 5
The second result is 5
The third result is 2
The fourth result is 6
*/
In this case we have created a function called subtraction. The only thing that this function does is to subtract both 
passed parameters and to return the result.

Nevertheless, if we examine function main we will see that we have made several calls to function subtraction. 
We have used some different calling methods so that you see other ways or moments when a function can be 
called.

In order to fully understand these examples you must consider once again that a call to a function could be replaced 
by the value that the function call itself is going to return. For example, the first case (that you should already know 
because it is the same pattern that we have used in previous examples):

z = subtraction (7,2);
cout << "The first result is " << z;
        
If we replace the function call by the value it returns (i.e., 5), we would have:

z = 5;
cout << "The first result is " << z;
        
As well as:

cout << "The second result is " << subtraction (7,2);
        
has the same result as the previous call, but in this case we made the call to subtraction directly as an insertion 
parameter for cout. Simply consider that the result is the same as if we had written:

cout << "The second result is " << 5;
        



since 5 is the value returned by subtraction (7,2).

In the case of:

cout << "The third result is " << subtraction (x,y);
The only new thing that we introduced is that the parameters of subtraction are variables instead of constants. 
That is perfectly valid. In this case the values passed to function subtraction are the values of x and y, that are 5 
and 3 respectively, giving 2 as result.

The fourth case is more of the same. Simply note that instead of:

z = 4 + subtraction (x,y);
we could have written:

z = subtraction (x,y) + 4;
        
with exactly the same result. I have switched places so you can see that the semicolon sign (;) goes at the end of 
the whole statement. It does not necessarily have to go right after the function call. The explanation might be once 
again that you imagine that a function can be replaced by its returned value:

z = 4 + 2;
z = 2 + 4;
Functions with no type (Void)
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If you remember the syntax of a function declaration:

type name ( argument1, argument2 ...) statement
you will see that the declaration begins with a type, that is the type of the function itself (i.e., the type of the datum 
that will be returned by the function with the return statement). But what if we want to return no value?

Imagine that we want to make a function just to show a message on the screen. We do not need it to return any 
value. In this case we should use the void type specifier for the function. This is a special specifier that indicates 
absence of type.

// void function example

#include <iostream>
using namespace std;

void printmessage ()
{
  cout << "I'm a function!";
}

int main ()
{
  printmessage ();
  return 0;
}

/* Output
I'm a function!
*/
void can also be used in the function's parameter list to explicitly specify that we want the function to take no 
actual parameters when it is called. For example, function printmessage could have been declared as:



void printmessage (void)
{
  cout << "I'm a function!";
}
Although it is optional to specify void in the parameter list. In C++, a parameter list can simply be left blank if we 
want a function with no parameters.

What you must always remember is that the format for calling a function includes specifying its name and 
enclosing its parameters between parentheses. The non-existence of parameters does not exempt us from the 
obligation to write the parentheses. For that reason the call to printmessage is:

printmessage();
        
The parentheses clearly indicate that this is a call to a function and not the name of a variable or some other C++ 
statement. The following call would have been incorrect:

printmessage;
        
Arguments passed by value and by reference
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Until now, in all the functions we have seen, the arguments passed to the functions have been passed by value. This 
means that when calling a function with parameters, what we have passed to the function were copies of their 
values but never the variables themselves. For example, suppose that we called our first function addition using 
the following code:

int x=5, y=3, z;
z = addition ( x , y );
What we did in this case was to call to function addition passing the values of x and y, i.e. 5 and 3 respectively, but 
not the variables x and y themselves.

This way, when the function addition is called, the value of its local variables a and b become 5 and 3 respectively, 
but any modification to either a or b within the function addition will not have any effect in the values of x and y 
outside it, because variables x and y were not themselves passed to the function, but only copies of their values at 
the moment the function was called.

But there might be some cases where you need to manipulate from inside a function the value of an external 
variable. For that purpose we can use arguments passed by reference, as in the function duplicate of the following 
example:

// passing parameters by reference
#include <iostream>
using namespace std;

void duplicate (int& a, int& b, int& c)
{
  a*=2;
  b*=2;
  c*=2;
}



int main ()
{
  int x=1, y=3, z=7;
  duplicate (x, y, z);
  cout << "x=" << x << ", y=" << y << ", z=" << z;
  return 0;
}

/* Output
x=2, y=6, z=14
*/
The first thing that should call your attention is that in the declaration of duplicate the type of each parameter was 
followed by an ampersand sign (&). This ampersand is what specifies that their corresponding arguments are to be 
passed by reference instead of by value.

When a variable is passed by reference we are not passing a copy of its value, but we are somehow passing the 
variable itself to the function and any modification that we do to the local variables will have an effect in their 
counterpart variables passed as arguments in the call to the function.

To explain it in another way, we associate a, b and c with the arguments passed on the function call (x, y and z) 
and any change that we do on a within the function will affect the value of x outside it. Any change that we do on 
b will affect y, and the same with c and z.

That is why our program's output, that shows the values stored in x, y and z after the call to duplicate, shows the 
values of all the three variables of main doubled.

If when declaring the following function:

void duplicate (int& a, int& b, int& c)
we had declared it this way:

void duplicate (int a, int b, int c)
i.e., without the ampersand signs (&), we would have not passed the variables by reference, but a copy of their 
values instead, and therefore, the output on screen of our program would have been the values of x, y and z without 
having been modified.

Passing by reference is also an effective way to allow a function to return more than one value. For example, here 
is a function that returns the previous and next numbers of the first parameter passed.

// more than one returning value
#include <iostream>
using namespace std;

void prevnext (int x, int& prev, int& next)
{
  prev = x-1;
  next = x+1;
}

int main ()



{
  int x=100, y, z;
  prevnext (x, y, z);
  cout << "Previous=" << y << ", Next=" << z;
  return 0;
}

/* Output
Previous=99, Next=101
*/
Default Values in Parameters
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When declaring a function we can specify a default value for each of the last parameters. This value will be used if 
the corresponding argument is left blank when calling to the function. To do that, we simply have to use the 
assignment operator and a value for the arguments in the function declaration. If a value for that parameter is not 
passed when the function is called, the default value is used, but if a value is specified this default value is ignored 
and the passed value is used instead. For example:

// default values in functions
#include <iostream>
using namespace std;

int divide (int a, int b=2)
{
  int r;
  r=a/b;
  return (r);
}

int main ()
{
  cout << divide (12);
  cout << endl;
  cout << divide (20,4);
  return 0;
}

/* Output
6
5
*/
As we can see in the body of the program there are two calls to function divide. In the first one:

divide (12)
        
we have only specified one argument, but the function divide allows up to two. So the function divide has assumed 
that the second parameter is 2 since that is what we have specified to happen if this parameter was not passed 
(notice the function declaration, which finishes with int b=2, not just int b). Therefore the result of this function 
call is 6 (12/2).

In the second call:

divide (20,4)
        



there are two parameters, so the default value for b (int b=2) is ignored and b takes the value passed as argument, 
that is 4, making the result returned equal to 5 (20/4).

Overloaded Functions
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In C++ two different functions can have the same name if their parameter types or number are different. That 
means that you can give the same name to more than one function if they have either a different number of 
parameters or different types in their parameters. For example: 

// overloaded function
#include <iostream>
using namespace std;

int operate (int a, int b)
{
  return (a*b);
}

float operate (float a, float b)
{
  return (a/b);
}

int main ()
{
  int x=5,y=2;
  float n=5.0,m=2.0;
  cout << operate (x,y);
  cout << "\n";
  cout << operate (n,m);
  cout << "\n";
  return 0;
}

/* Output
10
2.5
*/
In this case we have defined two functions with the same name, operate, but one of them accepts two parameters 
of type int and the other one accepts them of type float. The compiler knows which one to call in each case by 
examining the types passed as arguments when the function is called. If it is called with two ints as its arguments it 
calls to the function that has two int parameters in its prototype and if it is called with two floats it will call to the 
one which has two float parameters in its prototype.

In the first call to operate the two arguments passed are of type int, therefore, the function with the first prototype 
is called; This function returns the result of multiplying both parameters. While the second call passes two 
arguments of type float, so the function with the second prototype is called. This one has a different behavior: it 
divides one parameter by the other. So the behavior of a call to operate depends on the type of the arguments 
passed because the function has been overloaded.

Notice that a function cannot be overloaded only by its return type. At least one of its parameters must have a 
different type.



Inline Functions
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The inline specifier indicates the compiler that inline substitution is preferred to the usual function call mechanism 
for a specific function. This does not change the behavior of a function itself, but is used to suggest to the compiler 
that the code generated by the function body is inserted at each point the function is called, instead of being 
inserted only once and perform a regular call to it, which generally involves some additional overhead in running 
time.

The format for its declaration is:

inline type name ( arguments ... ) { instructions ... }
and the call is just like the call to any other function. You do not have to include the inline keyword when calling 
the function, only in its declaration.

Most compilers already optimize code to generate inline functions when it is more convenient. This specifier only 
indicates the compiler that inline is preferred for this function.

Recursivity
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Recursivity is the property that functions have to be called by themselves. It is useful for many tasks, like sorting 
or calculate the factorial of numbers. For example, to obtain the factorial of a number (n!) the mathematical 
formula would be:

n! = n * (n-1) * (n-2) * (n-3) ... * 1

more concretely, 5! (factorial of 5) would be:

5! = 5 * 4 * 3 * 2 * 1 = 120

and a recursive function to calculate this in C++ could be:

// factorial calculator
#include <iostream>
using namespace std;

long factorial (long a)
{
  if (a > 1)
   return (a * factorial (a-1));
  else

   return (1);
}

int main ()
{
  long number;
  cout << "Please type a number: ";
  cin >> number;
  cout << number << "! = " << factorial (number);
  return 0;
}

/* Output



Please type a number: 9
9! = 362880

*/
Notice how in function factorial we included a call to itself, but only if the argument passed was greater than 1, 
since otherwise the function would perform an infinite recursive loop in which once it arrived to 0 it would 
continue multiplying by all the negative numbers (probably provoking a stack overflow error on runtime).

This function has a limitation because of the data type we used in its design (long) for more simplicity. The results 
given will not be valid for values much greater than 10! or 15!, depending on the system you compile it.

Declaring Functions
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Until now, we have defined all of the functions before the first appearance of calls to them in the source code. 
These calls were generally in function main which we have always left at the end of the source code. If you try to 
repeat some of the examples of functions described so far, but placing the function main before any of the other 
functions that were called from within it, you will most likely obtain compiling errors. The reason is that to be able 
to call a function it must have been declared in some earlier point of the code, like we have done in all our 
examples.

But there is an alternative way to avoid writing the whole code of a function before it can be used in main or in 
some other function. This can be achieved by declaring just a prototype of the function before it is used, instead of 
the entire definition. This declaration is shorter than the entire definition, but significant enough for the compiler to 
determine its return type and the types of its parameters.

Its form is:

type name ( argument_type1, argument_type2, ...);
It is identical to a function definition, except that it does not include the body of the function itself (i.e., the 
function statements that in normal definitions are enclosed in braces { }) and instead of that we end the prototype 
declaration with a mandatory semicolon (;).

The parameter enumeration does not need to include the identifiers, but only the type specifiers. The inclusion of a 
name for each parameter as in the function definition is optional in the prototype declaration. For example, we can 
declare a function called protofunction with two int parameters with any of the following declarations:

int protofunction (int first, int second);
int protofunction (int, int);
Anyway, including a name for each variable makes the prototype more legible.

// declaring functions prototypes
#include <iostream>
using namespace std;

void odd (int a);
void even (int a);

int main ()
{
  int i;
  do {
    cout << "Type a number (0 to exit): ";
    cin >> i;
    odd (i);



  } while (i!=0);
  return 0;
}

void odd (int a)
{
  if ((a%2)!=0) cout << "Number is odd.\n";
  else even (a);
}

void even (int a)
{
  if ((a%2)==0) cout << "Number is even.\n";
  else odd (a);
}

/* Output
Type a number (0 to exit): 9
Number is odd.
Type a number (0 to exit): 6
Number is even.
Type a number (0 to exit): 1030
Number is even.
Type a number (0 to exit): 0
Number is even.
*/
This example is indeed not an example of efficiency. I am sure that at this point you can already make a program 
with the same result, but using only half of the code lines that have been used in this example. Anyway this 
example illustrates how prototyping works. Moreover, in this concrete example the prototyping of at least one of 
the two functions is necessary in order to compile the code without errors.

The first things that we see are the declaration of functions odd and even:

void odd (int a);

void even (int a); 

        

This allows these functions to be used before they are defined, for example, in main, which now is located where 
some people find it to be a more logical place for the start of a program: the beginning of the source code.

Anyway, the reason why this program needs at least one of the functions to be declared before it is defined is 
because in odd there is a call to even and in even there is a call to odd. If none of the two functions had been 
previously declared, a compilation error would happen, since either odd would not be visible from even (because it 
has still not been declared), or even would not be visible from odd (for the same reason).

Having the prototype of all functions together in the same place within the source code is found practical by some 
programmers, and this can be easily achieved by declaring all functions prototypes at the beginning of a program.

*Last modified Monday, 07th January, 2019.
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Write Bar and Study Data To File
This study will write the Date, Time, Open, High, Low, Last, Volume, Number of Trades, OHLC Average, 
HLC Average, HL Average, Bid Volume, Ask Volume bar data that is loaded into the chart and the study 
Subgraph values for each chart bar for the studies on the chart, to the specified text file and update that file in real-
time.

Each line in the file will represent one bar in the chart. Therefore, if the chart bars are a 1 Minute timeframe, then 
each line in the data file will be 1 Minute and the study values for each of those bars will be written as well.

Only the data that is loaded into the chart will be outputted to the text file. To control the number of days outputted 
to the text file, adjust Chart >> Chart Settings >> Use Number of Days to Load >> Days to Load.

The file is continuously updated as new bars are added to the chart. 

The very last bar is not written to the data file since it is not considered complete. Only when there is a new bar 
added to the chart, will then the prior last bar will be written to the file. If you require any changes to this behavior, 
it is necessary to Modify the study to meet your requirements. 

If you will be modifying the study, refer to the sc.WriteBarAndStudyDataToFileEx ACSIL function which you can 
use to have full control over what data is exported. However, other coding is likely to be required as well.

The time stamping of the data in the file will be the same as the times displayed in the chart. So it is according to 
the charts Time Zone.

The output filename is by default [symbol]-BarData.txt. The file is written to the Sierra_Chart Data Files Folder. 
To determine the location of the Data Files Folder, select Global Settings >> General Settings. Refer to the Data 
Files Folder box.

There is also the menu command Edit >> Export Bar and Study Data to Text File to perform a manual export all of 
the chart data at any time, which can be used instead of this study. 

The output file containing the bar and study data is only open, when a write operation is being performed. 
Otherwise, Sierra Chart does not keep that file open. It is only momentarily open. 

When Sierra Chart writes to the file and the file is open during that time, it allows read access from any other 
process at that time. 

If Sierra Chart is unable to open the output file, it means that another process has exclusive write access to it and is 
not allowing write access. 
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Inputs

• Include Hidden Studies: When this Input is set to Yes, then the studies that are set to be hidden on the 
chart are also written to the text file. When this is set to No, this will not be the case.

• Path and File Name: This Input is used to specify the folder and the filename for the file to write the data 
to. This is optional. If it is not set, the Data Files Folder which is set through Global Settings >> General 
Settings will be used as the folder. The filename will contain the symbol, the text "-BarData", and the file 
extension will be txt. If only a file name is specified, the default folder will be used which is the Data Files 
Folder.

Special Considerations When Outputting Numbers Bars Calculated Values

[Link] - [Top]
When using the Write Bar and Study Data to File to output data from the Numbers Bars Calculated Values 
study, the data may not be output to the desired number of decimal places by default. This is due to the Numbers 
Bars Calculated Values having a default Value Format of 1, but with some of the rows overriding this Value 
Format when being written to the screen, but not when being output using this study.

In order to correct for this, change the Value Format to the number of decimal places for the desired output. For 
information on changing the Value Format for a study, refer to Value Format.

When this change to the Value Format is done, all of the data that is output from the Numbers Bars Calculated 
Values will be to the defined number of significant digits regardless of how the information is displayed on the 
screen or the nature of the underlying data. For example, if the Value Format is changed to 0.01 and Total 
Volume is output, the Total Volume in the file will look like 1234.00, even though it is integer data.

*Last modified Monday, 03rd October, 2022.
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Daily OHLC
The Daily OHLC study draws the Open, High, Low and Close (abbreviated OHLC) of any previous day or the 
current day on an Intraday chart. This study is not usually useful on a Historical Daily chart.

The starting and ending times for a day that this study uses are based upon the Session Times in Chart >> Chart 
Settings.

The start of the day is the Start Time and ends at the End Time. End Time can be set to an earlier time than the 
Start Time to create a trading day that spans midnight. When using the Evening Session Times, the start of the day 
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is the Evening Start Time.

In the case of when Reference Days Back is set to 1, for Sunday evening trading and Mondays day session trading 
to reference the Friday day session, it is necessary to use reversed Session Times in order that Sunday's trading is 
considered part of Monday. The Start Time needs to be after any partial trading on Friday. For the ES futures, the 
Session Times >> Start Time will need to be 18:00:00 in US Eastern time.

The default Draw Style for the Subgraphs of this study is Dash. This is normally what you want to use to avoid 
vertical lines for each of the Subgraphs when there is a significant price change from one trading day to the next.

Referencing Separate Historical Daily Chart

[Link] - [Top]
By default, the prices are determined from the Intraday chart that the study is applied to.

Alternatively, the prices can be determined from a separate Historical Daily chart for accuracy. This can be 
accomplished by setting the study Input: Use this Intraday Chart to No and referring to that Historical Daily 
chart with the Daily Chart Number Input. Refer to the Daily Chart Number Input description below for 
instructions.

Displaying the High and Low Lines Incrementally for Day

[Link] - [Top]
To display the High and Low for the day, incrementally as they change throughout the day, set the Graph High 
Low Historically study Input to Yes. 

The Reference Days Back study Input must be set to 0 in this case.

It is necessary to set the High and Low Subgraphs to a visible Draw Style.

Displaying Midpoint of High and Low Lines

[Link] - [Top]
To display the midpoint of the High and Low Subgraph lines, go to the Subgraphs tab of the Study Settings 
window for the Daily OHLC study.

Set Draw Style for the HL Avg (High Low Average) Subgraph to a visible draw style like Dash or whatever 
Draw Style that you require to use. Set the Subgraph Color as you require. Close the Study Settings window and 
the Chart Studies window and you will now see the midpoint of the High and Low displayed.

The HL Avg Subgraph calculation of the Daily OHLC study is simply the average of the High and Low Subgraphs 
of the Daily OHLC study. You can verify this by using the Chart Values tool to see all of these values for the Daily 
OHLC study at each chart bar. 

If you want to see the high and low calculated incrementally throughout the day and therefore also the midpoint, 
then refer to Displaying the High and Low Lines Incrementally for Day.

Displaying Range of Daily High to Low

[Link] - [Top]
To display the range of the Daily High to Low, add the Daily OHLC study to the chart.

Refer to Adding/Modifying Studies for instructions.

Add the Study Subgraphs Difference study to the chart and set it to reference the High and Low Subgraphs of the 
Daily OHLC study. Set the Chart Region for this study to a region other than 1. This study will then indicate the 
range of the Daily High to Low in a separate Chart Region.
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Using Daily OHLC Study with Calculated Spread Chart

[Link] - [Top]
Follow the instructions below to use the Daily OHLC study with a spread chart that has been calculated from two 
separate symbols.

1. Follow the instructions to use the Difference (Bar) study to calculate the spread between two different 
symbols. There needs to be a separate Historical Daily chart open for each symbol and the Difference study 
uses both of those charts. It is applied to one of them and refers to the other.

2. Set the Difference (Bar) study to Display As Main Price Graph.
3. Set the Daily OHLC study to refer to the Historical Daily Chart Number that contains the Difference (Bar) 

study. To do this, set the Use this Intraday Chart Input to No. And set the Daily Chart Number Input to 
the number of that Historical Daily chart.

Holidays

[Link] - [Top]
The Daily OHLC study will skip days which are not present in the chart. This includes holidays as well. However, 
if there is partial trading on a holiday day, then that day will not be skipped. If that day is affecting the Daily 
OHLC calculations, you will need to remove it from the chart using the Dates to Exclude setting.

If there is only evening trading on a holiday day, and the Daily OHLC study is set to use the Day Session Only, 
then it will not display anything for that day. 

Inputs

[Link] - [Top]
• Use this Intraday Chart: This Input specifies whether or not this study will refer to a separate Historical 

Daily chart to determine the OHLC data from. If this is set to Yes, this study will use the Intraday chart this 
study is applied to determine the OHLC data from for a particular day. If this is set to No, this study will 
refer to a separate historical daily chart. This chart is specified with the Daily Chart Number Input.

• Daily Chart Number: This Input only applies if Use this Intraday Chart is set to No. The reason you 
would want to reference a Historical Daily bar chart is to obtain accurate OHLC data, since Intraday charts 
may be not be 100% precise. 

Or if you want to see the 24 hour OHLC lines on a Day session only Intraday chart. TheDaily Chart 
Number Input needs to be set to the number of the Historical Daily chart with the same symbol within the 
same Chartbook as the chart this study is on. 

If for example you apply this study to an Intraday chart with symbol ABC, then you would need to open a 
Historical Daily chart or Intraday chart set to a period of 1 Day per bar, for symbol ABC and set the Daily 
Chart Number Input with this study to the Chart Number of the Daily bar chart. 

Chart Numbers are displayed along the top line chart after the #. 

In the case where you want to see 24 hour OHLC lines on a Day session only Intraday chart, then refer to 
the documentation for Pivot Points for complete instructions on how to accomplish this. Since the 
technique is the same with this study. 

• Reference Days Back: This Input by default is set to 1. This Input specifies the number of days back that 
the Open, High, Low, and Close lines for each day in the chart are referenced from. For example, if this is 
set to 1, then for each day in the chart the Open, High, Low, and Close is determined from the prior day. If 
you set this to 0, then the Open, High, Low, and Close are based upon the day for which the lines are drawn 
upon.

• Graph High Low Historically (0 Reference Days Back):If this Input setting is set to Yes, then the High 
and Low lines will display the Highest High and Lowest Low that exist for the day at the exact moment in 
time where they are drawn. Rather than a flat line across the entire trading day which represents the Highest 
High and Lowest Low of the entire day. This Input only applies if the Reference Days Back Input is set to 
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0.
• Use Saturday Data: When this Input is set to No, Saturday data is ignored in the calculations. When it is 

set to Yes, then Saturday data is used in the calculations. Saturday data normally is only going to be present 
when using far Eastern world time zones.

• Number of Days To Calculate: This Input sets the number of days to draw Daily OHLC lines across, 
starting from the end of the chart.

• Round to Tick Size: When this Input is set to is set the Yes, the Open, High, Low, and Close values are 
rounded to the nearest tick.

• Use Day Session Only: When this Input is set to Yes, and you have defined and enabled both the Day and 
Evening Session Times in Chart >> Chart Settings, then the Open, High, Low, Close lines will be based 
upon the Day Session only as specified by the Start Time and the End Time Session Times. Refer to 
Session Times for more information. 

For this Input to work properly it is necessary to set both the Day and Evening Session Times for the chart 
and for the Evening session to be enabled. 

• Graph Open and Close Historically (0 Reference Days Back):
• Display on Day Session Only: When this Input is set to Yes, the Open, High, Low, and Close lines are 

drawn only on the Day Session if you have defined and enabled both the standard and evening Session 
Times in Chart >> Chart Settings. The Day session is set by the Start Time and the End Time Session 
Times. Refer to Session Times for more information.

• Display Total Daily Volume Only: When this Input is set to Yes, the total daily volume for the day 
specified by the Reference Days Back Input, will be displayed. 

All of the other study Subgraphs for the prices (OHLC) will be ignored/hidden since they use a different 
scale. The Draw Style for them on the Subgraphs tab will be set to Ignore and they cannot be changed 
from Ignore. 

When this Input is set the Yes, it is then necessary to set the Chart Region setting in the Study Settings 
window to a Chart Region other than 1 to prevent the main price graph of the chart from being made flat 
from a very different scale used for the total Daily Volume.

• Draw Zeros: When this Input is set to Yes, then any of the visible Subgraph lines that contain zero values 
will be drawn at the zero level on the chart. This is for special purposes and normally this Input needs to be 
set to No.

*Last modified Friday, 06th January, 2023.
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The Countdown Timer study displays an advanced bar countdown timer on a chart. This study indicates the 
remaining time for the last bar in the chart. This study is highly configurable through the many provided study 
Inputs.

In the Study Settings window for the Countdown Timer study, on the Subgraphs tab, the Font Size of the 
Countdown Timer text is controlled through the Size setting of the Countdown (SG1) Subgraph. 

The foreground color of the countdown text is controlled with the Subgraph Primary color. The background color 
is controlled with the Subgraph Secondary color.

Displaying Continuous Time Countdown: When the Countdown Timer study is used on a chart with time 
specific bars (Example: 5 minutes per bar), the remaining time will only advance when trades occur. To overcome 
this, set the Display Continuous Time Countdown Based on Real-Time Clock Input to Yes. Although when setting 
this Input to Yes, it will not give an accurate result if your computer's clock is not set accurately and will increase 
CPU usage.

The Countdown Timer can be displayed in any chart region by changing the Chart Region setting in the Study 
Settings window to the Chart Region you want it displayed in. However, when you set it to a Chart Region other 
than Chart Region 1, you need to be certain you have properly set the Vertical Position Value Input to the value 
you want the Countdown Timer displayed at in the Chart Region where it is displayed. Otherwise, it will not 
display.

The Countdown Timer is not supported on Reversal, Renko, Delta Volume, Point and Figure chart bars. In these 
cases, 0 will be displayed by the study. 

Moving Countdown Timer

[Link] - [Top]
Once the Countdown Timer is added to a chart, it can be moved anywhere on the chart by right clicking on it and 
selecting Move Drawing. If this command is not displayed, then add it to the Chart Drawing Shortcut menu. Refer 
to Customizing Chart Drawing Shortcut Menu.

After right clicking on the Countdown Timer text and selecting Move Drawing, move your Pointer to the new 
location. As you move your Pointer, the Countdown Timer text will move with it. Left click to set the Countdown 
Timer text into place.

Alternatively, if the option Support Left Click to Select Chart Drawings is enabled on the Global Settings >> 
Tool Settings window, then it is possible to Left-Click on the Countdown Timer and Left-Click and hold while 
dragging the Countdown Timer to the new location.

After the Countdown Timer is initially added, modifying the Inputs Initial Horizontal Position From Left and 
Initial Vertical Position From Bottom will no longer move the Countdown Timer. You need to use Move 
Drawing as explained in this subsection.

Inaccurate Countdown Time Value or Amount Remaining | Countdown Time Not Changing

[Link] - [Top]
When the Display Continuous Time Countdown Based on Real-Time Clock Input is set to Yes, and the 
remaining time is clearly inaccurate based upon the timeframe of the chart bars and the last trade time of the last 
bar in the chart, then the problem is that the computers Date and Time is not set accurately, or the data feed 
timestamps for the symbol are incorrect, or the data feed for the symbol is lagging.

If the computer's Date and Time is not set accurately relative to the data feed, you can also see a negative time 
remaining. 

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9099.html?page=doc/ChartStudies.html#TechnicalStudySettingsWindow
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/indexb844.html?page=doc/Tools.html#CustomizingCDMenu


Refer to Incorrect Date and/or Time Display to set your computer's clock accurately.

Another problem you can see when using the Countdown Timer on Number of Trades, Volume, Range, Reversal, 
Renko, Delta Volume, Price Change, Point and Figure Bars, is that it goes negative. In this case you need to set 
Sierra_Chart for a Tick by Tick Data Configuration to resolve this. 

If the timestamps for the symbol from the data feed are incorrect in some way or the data feed for the symbol is 
lagging, then you must set the Display Continuous Time Countdown Based on Real-Time Clock Input To No. 
This must be done. There simply is no other solution. 

Countdown Timer on TPO Profile Charts

[Link] - [Top]
The Countdown timer study can be used on charts that use the TPO Profile Chart study.

The Countdown Timer will display the remaining time from the start of the current subperiod within the most 
recent TPO Profile until it completes.

The Display Continuous Time Countdown Based on Real-Time Clock Input does not apply and should be set to 
No when the Countdown Timer study is used on a TPO Profile Chart. Effective with version 1644, this Input is 
always interpreted to be No, no matter what the setting is.

Inputs

[Link] - [Top]
• Initial Horizontal Position From Left: This Input specifies the initial relative position from the left side of 

the chart that the countdown timer will appear at. The value can be from 1 to 150. 

This Input only controls the initial position of the Countdown Timer upon first adding the study to the chart. 
After that it is ignored. To later move the Countdown Timer, you need to follow the instructions in Moving 
Countdown Timer.

• Initial Vertical Position From Bottom: This Input specifies the initial relative position from the bottom of 
the Chart Region that the countdown timer will appear at. The value can be from 1 to 100. 1 is at the 
bottom of the region and 100 as at the top of the region. 

This Input only controls the initial position of the Countdown Timer upon first adding the study to the chart. 
After that it is ignored. To later move the Countdown Timer, you need to follow the instructions in Moving 
Countdown Timer. 

• Display Value Only: When this Input is set to Yes, then the countdown timer value will be is displayed as 
a value only without any descriptive prefix. In the case of when the chart bars are based upon a fixed 
amount of time, the remaining time is always displayed in Seconds when this Input is set to Yes. 

When this Input is set to Yes, it is possible to use an Alert Condition Formula with the Countdown Timer 
study. The countdown time value is outputted to the last Subgraph 1 element for the study. For example, if 
you want to be alerted when 10 seconds remains on a bar and the chart bars are set to a fixed amount of 
time, then enter this formula = SG1 <= 10 in the Alerts >> Alert Condition box on the Study Settings 
window. 

Additionally, when this Input is set to Yes, the Countdown Timer value will be outputted to a Sheet when 
using the Spreadsheet Study. The value will be in the first Subgraph for the Countdown Timer study on the 
Sheet at row 3. And the Countdown Timer value will be outputted to the Chart Values windows. 

• Display Continuous Time Countdown Based on Real-Time Clock: When this Input is set to Yes and the 
chart bars are based on a time specific period (not Number of Trades, Volume, Range, Reversal, Renko, 
Delta Volume, Price Change, Point and Figure Bars), then the Countdown Timer will display the remaining 
time for the bar up to the current second even if there is no trading activity. 

In addition to real-time chart updating, this setting when set to Yes also applies during chart replays. 
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However, if the replay is at a higher speed it may not always be completely precise. 

Note: In the case of real-time chart updating, this setting requires that your computer's clock to be set 100% 
accurately and that the trades received from the connected Data or Trading service are accurately 
timestamped. Otherwise, the displayed remaining time will not be accurate. 

Therefore, it is not necessarily a good option to use. For example, your computer's clock may be correct, 
but the time stamping from the Data or Trading service differs and you can still have an accuracy issue, 
assuming the external service is being used for trade time stamping. 

For information about synchronizing your computer's clock to an Internet time server for high accuracy, 
refer to help topic 38. 

When this Input is set to Yes, it will cause continuous redraws of the chart window until a bar completes. 
Therefore, it will result in increased CPU usage. Therefore, use it only when necessary and only on a few 
charts. It is not a good idea to use it on many charts because otherwise you may substantially increase the 
CPU load. 

When this Input is set to Yes, when a chart bar completes, this timer will go to 0. Only when a new bar 
begins will the timer begin again.

• Display Remaining Range In Ticks: When this Input is set to Yes and it is a Range bar chart, then the 
remaining range is shown in ticks rather than the actual remaining value. This requires a correct Tick Size 
setting. This can be set in Chart >> Chart Settings.

• Alert On New Bar: When this Input is set to Yes, then when a bar completes and a new bar is added to the 
chart, the selected Alert Sound number on the Alerts tab of the Study Settings window for the study will 
be triggered. For details to configure this particular Alert Sound number, refer to Alert Sound Settings. 

If there are multiple bars added at once to a chart, then only one alert sound will be played unless Alert for 
Every New Bar is set to Yes.

• Transparent Label Background: Setting this to Yes removes the background surrounding the display of 
the timer information. Note that by default, the text is black and the chart background is black, therefore 
setting this to Yes will make the timer display disappear. To overcome this, change the Primary Color to 
something other than Black.

• Alert for Every New Bar: This input only applies if Alert On New Bar is set to Yes. When this Input is 
set to Yes, then for every new bar added to the chart a separate alert sound will be played. Normally this is 
the case when Alert On New Bar is set to Yes, but when there are multiple bars added to the chart at once, 
only one alert sound is played unless Alert for Every New Bar is set to Yes.

• Display Remaining Time as Seconds Only: Setting this to Yes will display the Countdown Timer as 
seconds only with no notations. In order to reference the amount of time left in a bar in another study or 
alert, it is necessary to set this to Yes in order to have a valid number to test against.

• Use Current Price for Vertical Position: When this Input is set to Yes, then the vertical position of the 
Countdown Timer is controlled by the current price for the symbol and not by the Vertical Position from 
Bottom Input.

• Draw Above Main Price Graph: When this Input is set to Yes, then the Countdown Timer will be drawn 
above the main price graph. Otherwise, the Countdown Timer will be drawn below the Main Price graph.

Examples

[Link] - [Top]
The following are examples that use the Countdown Timer Study in some way.

Alert When Bar Within Time

[Link] - [Top]
The Countdown Timer study can be used to control the timing of an alert condition when the timing is related to 
the time available within a bar. In order to create an alert using this kind of timing, follow these instructions:
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1. Add the Countdown Timer study to the chart. For information on how to add studies, refer to Adding/
Modifying Chart Studies.

2. Set the Countdown Timer inputs as desired, being sure to set the input Display Remaining Time as 
Seconds Only to Yes.

3. Create or edit the Alert condition as desired. For more information on alerts, refer to Study/Chart Alerts and 
Scanning.

4. Use one of the following examples to help create the alert that is desired. These formulas assume that the 
Countdown Timer is ID1 in the studies list:
◦ Trigger on Time Left: =ID1.SG1 < 30. This alert formula will trigger when a bar has less than 30 

seconds left to build.
◦ Average Close Over Value and Time Left: =AND(AVERAGE(C[-1:-10]) > 2700, ID1.SG1 < 

30). This alert formula will trigger when the average of the Closing values of the previous 10 bars is 
greater than 2700, and the most recent bar has less than 30 seconds left to build.

*Last modified Monday, 26th September, 2022.

Service Terms and Refund Policy 

 
Toggle Dark Mode 

Sierra Chart
Financial Markets Charting and Trading Platform

• Main
◦ Home
◦ Software Download
◦ What Is New
◦ Features
◦ Data/Trade Services
◦ User Image Gallery
◦ Additional Files
◦ About Us
◦ Other Websites

• Documentation
◦ Table of Contents
◦ Frequently Asked Questions
◦ Sierra Chart Setup Instructions
◦ Data/Trade Services
◦ Video Library
◦ What Is New
◦ Symbols
◦ Developing for Sierra Chart
◦ Services for Brokers

• Getting Started
◦ Sierra Chart Setup Instructions
◦ Software Download

file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9099.html?page=doc/ChartStudies.html#AddingModifyingStudies
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9fef.html?page=doc/StudyChartAlertsAndScanning.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index9fef.html?page=doc/StudyChartAlertsAndScanning.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/1c/index2a8e.html?page=doc/PurchaseInformation.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0b8.html?page=doc/Features.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index15fc.html?page=doc/Image_gallery.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index079e.html?page=doc/AdditionalFiles.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index9cbb.html?page=doc/AboutUs.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index3367.html?page=doc/OtherSitesLinks.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc0ca.html?page=doc/Contents.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexef11.html?page=doc/help.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa2db.html?page=doc/VideoLibrary.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexa55d.html?page=doc/Whats_New.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexfda3.html?page=doc/SupportedDataAndTradingServices.php#Services
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index3d0c.html?page=doc/DevelopingCustomStudiesAndSystems.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/index648b.html?page=doc/BrokerServices.html
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexd7a4.html?page=doc/setup.php
file:///Users/jason/Databases/SierraChart.dtBase2/Files.noindex/html/26/indexc97d.html?page=doc/SoftwareDownload.php


◦ Data/Trade Services
◦ What Is Included in Free Trial
◦ Understanding Real-time Futures Data

• Account Management
◦ Create Account
◦ Account Control Panel
◦ Make a Payment
◦ Activate Services
◦ License and Purchase Info
◦ Pricing
◦ Account Password Reset

• Support
◦ Contact
◦ * Support Board *
◦ Self Help/Account Support Tickets
◦ Data/Trade Services
◦ Software Download
◦ Account Control Panel
◦ Study and System Programmers
◦ Custom Studies Store/List
◦ Blocked Email Domains for Alerts

Login Page - Create Account 
Home >> (Table of Contents) Studies and Indicators >> Technical Studies Reference >> Clock RealTime

Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Clock - RealTime
• Description
• Removing Leftover Instance of Clock Display
• Inputs

Description

[Link] - [Top]
This study displays the current time in a 24-hour time format on the chart. The time is displayed in the global Time 
Zone setting if the chart is using the global Time Zone setting.

It is possible to set Time Zone setting for an individual chart to be different than the global Time Zone setting. 
Refer to Using Different Time Zone in Individual Charts. Using more than one chart with the Clock - RealTime 
study, with each of those charts set to a different time zone allows you to display more than one clock each with 
their own time zone.

The size of the clock text is controlled through the Clock Study Subgraph with the Size setting.

If you have any problems with this study, then update to the current version of Sierra Chart. 

During a chart replay, the clock study is based upon the trade timestamps. Since it is based upon the trade 
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timestamps, it does not continuously update. The clock only updates when there is a trade. 

The Clock study will cause a chart to be redrawn at the Chart Update Interval continuously. This is so that the 
study continuously updates. Therefore, CPU usage will increase with this study. You will want to increase the 
Chart Update Interval on charts that use this study to at least 1000. 

Removing Leftover Instance of Clock Display

[] - [Top]
When you remove the Clock - RealTime study from the chart, or you see other instances of it displaying on the 
chart when there is only one instance of the study added to the chart, then remove the text drawing from prior 
instances of this study through the Tools >> Manage Chart Drawings Window. 

Or right click on the other remaining clock drawings and select Erase Drawing.

Inputs

[Link] - [Top]
• Initial Horizontal Position From Left (1-150): Refer to the documentation for this Input with the 

Countdown Timer Inputs.
• Initial Vertical Position From Bottom (1-100): Refer to the documentation for this Input with the 

Countdown Timer Inputs.
• Use A.M. and P.M.: This sets the clock to use 12 hour time with A.M. and P.M. displayed in the clock.
• Draw Above Main Price Graph: Setting this to Yes will draw the clock above the Main Price Graph. 

Setting this to No will draw it below the Main Price Graph and any other studies on the chart.
• Use Bold Font: When this is set to Yes the clock font will be displayed as bold. Otherwise the font is the 

standard font without bolding.
• Transparent Label Background: When this Input is set to Yes, the clock text will be transparent and not 

completely cover the chart bars.
• Hour Offset: Entering a non-zero value will offset the clock by the specified number of hours. Only integer 

values can be used, meaning that only the hours can be modified. Negative values can be used.

*Last modified Saturday, 09th March, 2024.
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Description

[Link] - [Top]
Cumulative Delta Bars - Volume is the cumulative sum, over the data in the chart or the trading day, of the 
difference between the Ask Volume and the Bid Volume, displayed as High-Low CandleStick bars.

The study only works on Intraday charts.

It needs to be understood that the output of this study will likely change after the chart data is reloaded because the 
starting Date-Time in the chart can be different in this case and this affects all of the subsequent calculations. To 
avoid this problem, set the Reset at Start of Trading Day Input with this study to Yes. 

Unlike other charting programs, the Cumulative Delta Bars - Volume study in Sierra Chart is 100% correctly 
calculated and it is based upon accurate Bid Volume and Ask Volume. For example, based on user feedback we 
have heard that Trading View does not provide a true Cumulative Delta Bars Volume study. Therefore, you cannot 
make a comparison to what Sierra Chart displays with this study to other programs. 

Calculation Method

[Link] - [Top]
1. The difference between the AskVolume and the BidVolume is calculated during the creation of each bar. 

The definition of AskVolume is the volume of trades that occurred at the best Ask price or higher. The 
definition of BidVolume is the volume of trades that occurred at the best Bid price or lower. If a trade 
occurs between the Bid and Ask, there is a special algorithm to assign the volume either to the Bid side or 
the Ask side. In this case, this is based upon whether the trade is an uptick or a downtick. During the 
creation of a bar, the volume of trades at the Ask is accumulated and the volume of trades at the Bid is 
accumulated. So in this step, the current difference between total AskVolume and BidVolume for a bar is 
calculated the time of the trade.

2. The maximum and the minimum of the difference calculated in the prior step are maintained for each chart 
bar. This is called the DifferenceHigh and the DifferenceLow.

3. CDB = Cumulative Delta Bars in the following description.
4. A CDB candlestick Open is set to the prior CDB candlestick Close. If there is no prior candlestick or the 

study is set to reset at the start of the trading day, then this is set to 0. The Open is adjusted to be within the 
range of the High and Low of the Cumulative Delta chart bar at the same index if it is out of that range. So 
it may not always be equal to 0 in this case.

5. A CDB candlestick High is set to the prior CDB candlestick Close + the DifferenceHigh for the bar.
6. A CDB candlestick Low is set to the prior CDB candlestick Close + the DifferenceLow for the bar.
7. A CDB candlestick Close is set to the prior CDB candlestick Close + (the AskVolume - the BidVolume for 

the main price bar).
8. In the case where Reset at Start of Trading Day Input is set to Yes, the CDB candlestick Open, High, 

Low, Close bar values are reset back to 0. Each of these values also start at 0 at the beginning of the chart.
Important Note: In order for the study to provide an accurate result the Intraday Data Storage Time Unit should 
be 2 Seconds or less. Otherwise, the results of this study will be less accurate. For the highest accuracy use tick by 
tick data. For instructions, refer to Tick by Tick Data Configuration.

The coloring of these bars is performed using the standard rules for an Up or a Down bar. If the Close is greater 
than the Open, then the bar is considered to an Up bar and uses the color defined for an Up bar; whereas, if the 
Close is less than the Open, then the bar is considered to be a Down bar and uses the color defined for a Down bar. 
What must be considered, in this case, is that the definition of Open and Close does not involve prices, but rather 
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involves the differences between the Ask Volume and the Bid Volume. See the definitions above for the Open and 
the Close to further understand how this is calculated.

This study requires historical Bid Volume and Ask Volume data from the Data or Trading service Sierra Chart is 
using. If it is not available, then during the times Sierra Chart is not connected to the data feed, Cumulative Delta 
Bars-Volume will be zero or stay the same. On the Supported Data/Trading Services page, the documentation for 
each service indicates whether historical Bid Volume and Ask Volume is provided.

If a Data/Trading service does not provide historical Bid Volume and Ask Volume, then stay connected to that 
service as much as possible so that this data can be stored in real-time by Sierra Chart from the real-time data feed.

Using Drawing Tools on Cumulative Delta Bars

[Link] - [Top]
It is possible to use any of the Drawing Tools on the Cumulative Delta Bars study. However, there is one special 
consideration. Since the calculations in the study are cumulative since the first Date-Time in the chart in the case 
where you have set Reset at Start of Trading Day to No, the bar values for a specific Date-Time in the chart 
when each new trading day begins and the chart is reloaded, will change. 

The effect of this is you will notice that Chart Drawings appear to be moving. Rather what is happening is the 
Cumulative Delta Bars are moving relative to the Chart Drawings. There is no automated method to realign the 
Chart Drawings. You would have to adjust them manually.

There are two possible solutions to this. You could set the Reset at Start of Trading Day Input to Yes, to have the 
Cumulative Delta Bars reset every day. This will eliminate the problem. 

The other possibility is for each new day that occurs, increase Chart >> Chart Settings >> Days to Load by 1. Or 
select Use Date Range, set the From date to a specific date, and leave the To date at 0. For complete details, refer 
to Use Date Range From/To.

Resolving Cumulative Delta Bars Differences

[Link] - [Top]
You may notice a difference with Cumulative Delta Bars values compared to another chart within your own copy 
of Sierra Chart or compared to another user running Sierra Chart. 

Cumulative Delta Bars can also change when a chart is reloaded which will happen when you open a Chartbook 
containing the chart which contains the study, you manually reload the chart, or when historical data is re-
downloaded, either partially or fully, for the symbol of the chart. 

This section does not provide help comparing Cumulative Delta Bars to other charting and trading programs, 
since there are too many variables involved to get an exact match. Although the information here may give you a 
clue as to what the issue can be.

Confirm the following are the same between the two charts or copies of Sierra Chart used in the comparison.

1. Check that the chart has the same Cumulative Delta Bars study. There are 3 different versions of these.
2. The same market data feed needs to be used between the two copies of Sierra Chart you are comparing. A 

data feed that provides consistent market data needs to be used. Most, but not all, Data/Trading services 
Sierra Chart supports provide a consistent market data feed. All of the Sierra Chart provided Data services 
do provide a consistent market data feed.

3. Sierra Chart needs to be set to store Tick by Tick Data in Intraday chart data files.
4. The Time Zone in Global Settings >> Data/Trade Service Settings needs to be the same if you are 

comparing between two different copies of Sierra Chart.
5. The Session Times in Chart >> Chart Settings need to be 100% identical. 

On the Session Times tab of the Chart Settings window, the New Bar At Session Start and Load 
Weekend Data options need to be set the same. 
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It is strongly recommended that New Bar At Session Start be set to Yes. If it is set to No, then this means 
when the chart data is reloaded with Chart >> Reload and Recalculate or the chart is reloaded for some 
other reason, then the Cumulative Delta Bars will likely change after a chart reload since the starting Date-
Time in the chart can likely change.

6. The Days to Load or the Date Range From Date Chart Settings must be the same. This only applies if 
Reset at Start of Trading Day Input with the Cumulative Delta Bars study is set to No. Otherwise, these 
settings are not going to be relevant. 

If the Reset at Start of Trading Day Input is set to No, then it is 100% critical that there is Tick by Tick 
data for all of the data in the chart data file that is loaded into the chart. With a service like IQ Feed that 
provides a limited amount of historical Tick data during market hours, there is a good probability this will 
not be the case.

7. If the Reset at Start of Trading Day Input is set to No, then select Chart >> Reload and Recalculate to 
make sure the chart is only loading the amount of data specified in the Chart >> Chart Settings >> Data 
Limiting tab and not more.

8. To ensure the data is consistent between two different copies of Sierra Chart, re-download the data in the 
Intraday chart by selecting Edit >> Delete All Data and Download.

Cumulative Delta Bars Study with Volume Filtering

[Link] - [Top]
To add volume filtering to the result of the Cumulative Delta Bars study, use the Volume Filtering settings in 
Chart >> Chart Settings. It is supported to filter volume both above and below specific volume/quantity values.

Cumulative Delta Bars Study with Different Volume Filtering

[Link] - [Top]
Follow the instructions below to add another Cumulative Delta Bars study to the chart that uses different Volume 
Filtering compared to the Volume Filtering already set on the current chart.

1. Go to the chart and select Chart >> Duplicate Chart to create an identical chart. 
2. On this duplicated chart select Chart >> Chart Settings. 
3. Set the Volume Filtering in Chart >> Chart settings as you require. 
4. Add the Cumulative Delta Bars - Volume / Trades / Up/Down Tick Volume study to this chart. For 

instructions, refer to Adding Studies. 
5. Go to the original chart, not the duplicated one, and add the Study/Price Overlay study to overlay the 

Cumulative Delta Bars study on the duplicated chart. For complete instructions, refer to Study / Price 
Overlay Study. 

Inputs

[Link] - [Top]
• Reset at Start of Trading Day: When this Input is set to Yes, then the cumulative sum calculation is reset 

at the start of the trading day. The start of the trading day is determined from the Session Times in Chart 
>> Chart Settings. This will be the Start Time or if the Evening Session is enabled, then it will be the 
Evening Start Time. 

When it is reset at the start of the trading day, the opening value which will be equal to the Ask Volume and 
Bid Volume difference at the first trade or Intraday data record, will not be at zero. This is normal and 
expected. 

• Reset at Both Session Start Times: When this Input is set to Yes, then the Input Reset at Start of 
Trading Day is implied to always be on and the description for that Input applies. Additionally, there is 
another reset which occurs at the Evening Start Time if the Evening Session is enabled for the chart. 

*Last modified Friday, 12th July, 2024.
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Heikin-Ashi
The Heikin-Ashi study calculates and displays Heikin-Ashi bars. These are average price bars. By default these 
bars are displayed in the Chart Region below the main price graph.

If you want to view the Heikin-Ashi study as the main price graph and replace the existing chart bars, open the 
Study Settings window for the Heikin-Ashi study and enable the Display As Main Price Graph option.

Let \(O\), \(H\), \(L\), and \(C\) be random variables denoting the Opening, High, Low, and Closing Prices, 
respectively, and let \(O_t\), \(H_t\), \(L_t\), and \(C_t\) be their respective values at Index \(t\). Then we denote the 
Heikin-Ashi Opening, High, Low, and Closing Prices at Index \(t\) as \(O_t^{(HA)}\), \(H_t^{(HA)}\), \
(L_t^{(HA)}\), and \(C_t^{(HA)}\), respectively. These are the Prices that determine the Heikin-Ashi bars, and 
we compute them for \(t \geq 0\) as follows.

\(O_t^{(HA)} = \displaystyle{\left\{ \begin{matrix} O_t & t = 0 \\ \frac{O_{t - 1}^{(HA)} + C_{t - 1}^{(HA)}}
{2} & t > 0 \end{matrix}\right .}\) 

\(H_t^{(HA)} = \max\left\{H_t,O_t^{(HA)}\right\}\) 

\(L_t^{(HA)} = \min\left\{L_t,O_t^{(HA)}\right\}\) 

\(C_t^{(HA)} = \displaystyle{\frac{O_t + H_t + L_t + C_t}{4}}\)
Note: If the Set Close to Current Price for Last Bar Input is set to Yes, then \(C_t^{(HA)}\) at the last bar in the 
chart is set equal to the current Price.

Understand that because all values of a chart bar are modified by the Heikin-Ashi study that the chart bars no 
longer display real values. You cannot make comparisons of these type of chart bars to another chart which does 
not have the Heikin-Ashi study. This will also mean that depending upon the chart bar timeframe, that the Close/
Last price of the last bar in the chart will be different among charts for the same symbol using this study. 

Inputs

• Set Close to Current Price for Last Bar: When this study Input is set to Yes, the default, then the Close/
Last price of the last bar in the chart is set to the actual current price of the symbol. This only applies to the 
very last bar in the chart.

Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 
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Open it through File >> Open Spreadsheet. 

Heikin-Ashi.138.scss 

*Last modified Monday, 26th September, 2022.
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Technical Studies Reference
• Technical Studies Reference
• Common Study Inputs (Opens a new page)
• Using Studies (Opens a new page)

Ratio (Bar)
This study calculates the ratios of corresponding variables of two charts. This is useful for comparing the relative 
strength of one chart to another. Refer to the Multiple Chart Studies description for instructions to use this study.

Let \(X_t^{(1)}\) and \(X_t^{(2)}\) denote the value of any chart variable (listed below) at Index \(t\) of Chart 1 
and Chart 2, respectively. Chart 1 (aka the Source Chart) is always the chart to which the Ratio (Bar) study is 
applied, and Chart 2 (aka the Destination Chart) is the chart specified by the Chart 2 Number Input. \(X_t^{(1)}\) 
and \(X_t^{(2)}\) can represent any of the following variables.

• Open
• High
• Low
• Last
• Volume
• Number of Trades / Open Interest
• OHLC Avg
• HLC Avg
• HL Avg

Let \(v_1\) and \(v_2\) denote the Inputs Chart 1 Multiplier and Chart 2 Multiplier, respectively. Then the Ratio 
(Bar) study calculates the following ratios. 

\(\displaystyle{\frac{v_1 \cdot X_t^{(1)}}{v_2 \cdot X_t^{(2)}}}\) 

If \(X_t^{(1)} = 0\) or \(X_t^{(2)} = 0\), then a value of \(0\) is used for the ratio.

The ratios are displayed only for Open, High, Low, and Close. These are displayed in the form of OHLC Bars by 
default, and the price graph draw type can be changed through the Graph Draw Type setting in the Study 
Settings window for the study.

If the Zero Output When Non Exact Date Match Input is set to Yes, then a value of zero is used for the ratios 
when two corresponding bars are not an exact match in their DateTimeIndexes. If this Input is set to No, then the 
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study uses the sc.GetNearestMatchForDateTimeIndex() to find a match.

If the Use Latest Source Data For Last Bar Input is set to Yes, and a replay is not running and at the last bar in 
the Destination Chart, then the study uses the data from the very latest bar in the Source Chart. If this Input is set to 
No, then this is not done.

Inputs

• Chart 2 Number: Determines which chart is to be used in the divisors of the calculated ratios.
• Chart 1 Multiplier
• Chart 2 Multiplier
• Zero Output When Non Exact Date Match: Determines whether a zero value is to be used for the ratios 

if two corresponding bars do not exactly match in their DateTimeIndexes.
• Use Latest Source Data For Last Bar: Determines whether the data from the last bar in the Source Chart 

is to be used.
Spreadsheet

The spreadsheet below contains the formulas for this study in Spreadsheet format. Save this Spreadsheet to the 
Data Files Folder. 

Open it through File >> Open Spreadsheet. 

Ratio_-_Bar.5.scss 

*Last modified Monday, 03rd October, 2022.
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The Sierra Chart Historical Data Service provides Historical Daily Data (for charts with a bar period of 1 Day 
and greater) and Historical Intraday data for Sierra Chart. 

The Sierra Chart Historical Data Service is a historical data only service. It does not provide streaming real-time 
or streaming delayed data. When the charts are updated, they will be up-to-date within 10 to 15 minutes of the 
current prices. 

Historical tick by tick Intraday data is also provided for most of the futures exchanges and for US stocks (NYSE, 
AMEX, NASDAQ).

The Sierra Chart Historical Data Service is included with the Standard and Advanced Sierra Chart Service 
Packages. 

The Sierra Chart Historical Data Service can be used on its own for Historical Daily and Intraday charts. Or, for 
Historical Daily chart data to use with a Trading service you are using Sierra Chart with, which does not provide 
Historical Daily chart data. 

This service is fast and reliable. 

If you require real-time data it is recommended to use one of the Real-Time Exchange Data Feeds Available from 
Sierra Chart.

For Forex and CFD historical and real-time data, use the Sierra Chart Realtime and Historical Forex/CFD Data 
Service.

The historical Intraday data from this service can be replayed. 

Daily Data Download Limit

[Link] - [Top]
With the Sierra Chart Historical Data Service there is a limitation on the number of Historical Daily data 
requests per month. This is because the service provider we use charges per query. 

The limitation for the number of Historical Daily data requests is 30,000 per month. This applies primarily to 
Historical Daily data requests only and not historical Intraday data requests.

If you exceed this limit, then the reason for this is given in the Window >> Message Log. 

        Max downloads per month exceeded. Downloads = ###. Monthly Limit: 
#####. 
        
Although historical Intraday data requests for some less common markets are also included in these counts. For 
Continuous Futures Contract charts, there are multiple data requests made when the initial data is downloaded.

To increase the number of Historical Daily data downloads per month, go to the Services Activation page and the 
Additional Historical Daily Data Downloads section.

To see the number of queries you have for the month, go to Additional Historical Daily Data Downloads. 

What is Included

[Link] - [Top]
• Streaming Real-Time Data: No.
• Historical Intraday Data: Yes. 

Tick by tick data for futures contracts on the CME/NYMEX/COMEX/CBOT begins at 2011. Prior to this 
the CME/NYMEX/COMEX/CBOT data is in 1 minute units and begins at June 2008. 
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Tick by tick data for futures contracts on the ICE begins at 2013. Prior to this the ICE data is in 1 minute 
units and begins at June 2009. 

Tick by tick data for futures contracts on the EUREX begins at 2013. Prior to this the EUREX data is in 1 
minute units and begins at 2010. 

At least 180 days of historical tick by tick data is provided for US stocks. Usually there is 1 year of tick by 
tick data available. Prior to this the US stock data is in 1 minute units and begins in 2008. 

Historical Intraday data goes back to 2014 for the BMF/B3. Tick by tick data begins in 2016. 

For other futures contracts and cash index symbols, tick by tick data begins at 2013. 

Unless otherwise noted, the amount of historical data available in 1 Minute units depends upon the symbol 
and is at least back to 2010 so long as the symbol traded back that far in time. For some symbols there is 
more historical data available.

• Historical Daily Data: Yes. The number of years available depends upon the symbol. For US equities and 
US cash indices, the data is as far back as 1980, or a later date if trading began later for the symbol. For US 
commodity futures, the data is as far back as 1970, or a later date if trading began later for the symbol.

• Historical Bid Trade Volume and Ask Trade Volume: Yes. The amount of historical data that has Bid 
Trade Volume and Ask Trade Volume depends upon if the historical data is tick by tick. Refer to 
Historical Intraday Data above.

• Live Trading Services: No.
• Simulated Trading: Yes.
• Order Types Supported: All
• Server Managed OCO (Order Cancels Order): No.
• Automated Trading (applies to Live or Simulated): Yes.
• Efficient Market Data with Processing on Background Thread: Yes.

Integration with Trading Services

[Link] - [Top]
The Sierra Chart Historical Data Service provides both historical Daily and Intraday data.

The historical Daily data with this service is seamlessly integrated with most of the Trading services supported by 
Sierra Chart. 

The quality and reliability of the historical data with this service is generally much higher than the historical Daily 
data provided by the supported Trading services, assuming they provide historical Daily data.

For some of the supported Trading services, the historical Intraday data provided with the Sierra Chart Historical 
Data Service , is integrated with the Trading service. However, the data is delayed. Therefore, the most recent 10 
to 15 minutes of historical Intraday data will still come from the Trading service. To ensure the delayed historical 
data from the Sierra Chart Historical Data Service is used, enable Global Settings >> Data/Trade Service 
Settings >> Allow Support for Sierra Chart Data Feeds. 

To use a Sierra Chart data service which provides non-delayed historical Intraday data and real-time data, you need 
to use one of the Real-Time Exchange Data Feeds Available from Sierra Chart instead.

The Sierra Chart Historical Data Service can be used completely on its own. If you are using another supported 
Data and Trading service, you may want to install another copy of Sierra Chart on your system to access the full 
amount of Historical Daily and Intraday data this service provides.

Setup Instructions

[Link] - [Top]
1. The Historical Daily data with the Sierra Chart Historical Data Service is fully integrated with all of the 
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supported Trading services as required. There is nothing more that needs to be done to use the Historical 
Daily data from this service. 

2. If you want to use both the Historical Daily and Intraday data provided by the Sierra Chart Historical 
Data Service on its own or independently from another Data or Trading service you may be using, 
continue with the following steps. 

3. Optional: If you are using another Data or Trading service, you may want to install a second copy of Sierra 
Chart set to use the Sierra Chart Historical Data Service specifically. Refer to the instructions on the 
Multiple Services page to install another copy of Sierra Chart before continuing with the below steps. 

4. Select Global Settings >> Data/Trade Service Settings on the menu. 
5. Set the Current Selected Service to SC Data - All Services. Refer to the image below. 
6. If you are a user of either of the Real-Time Exchange Data Feeds Available from Sierra Chart and you also 

want to receive real-time data, then enable Allow Support for Sierra Chart Data Feeds. 

If you are using the Sierra Chart Exchange Data Feed in another running instance of Sierra Chart and only 
paying for one real-time connection, then uncheck this option to avoid unnecessary connections to the real-
time data server which would fail because only one connection is allowed or could prevent the other 
instance of Sierra Chart from receiving the real-time data.

7. If you want the historical data which is downloaded to be tick by tick, then set the Common Settings >> 
Intraday Data Storage Time Unit to 1 Tick.

8. Press OK to close the Data/Trade Service Settings window. 

9. To open a chart, select File >> Find Symbol on the menu. Either select the symbol from the Available 
Symbols list or look up the symbol in the Sierra Chart Historical Data Service Symbols Lists and manually 
type it into the Selected Symbol text box.

10. Stock symbols are not included in the Available Symbols list. You have to manually type a stock symbol 
into the Selected Symbol box. 

11. Press Open Intraday Chart to open an Intraday chart. Press Open Historical Chart to open a Historical 
Daily chart.

12. Expired Futures Contracts: Expired futures contracts can be used. Select File >> Find Symbol. From the 
symbol lists, select one of the symbols for the particular futures market you want to get a chart of. Modify 
the month code and the two digit year to what you require in the Selected Symbol box. And then open the 
chart.

13. If you have changed to the SC Data - All Services Service from another selected Service in Sierra Chart, 
the symbols may be different for this Service as compared to the other Service you have been using. 
Therefore, you may need to update the symbols of the existing charts you have open to match, for them to 
receive data from the SC Data - All Services Service. 

In the case of futures contract symbols, you need to use the Edit >> Translate Symbols to Current 
Service command to automatically translate the symbols. 

For other types of symbols, refer to the Changing the Symbol of a Chart instructions. 
14. Information: Data for Historical Daily charts is downloaded when you open them, when a new trading day 

begins, and at least every 24 hours. 
15. Data for Intraday charts is downloaded when you open them. When connecting to the data feed with File 

>> Connect to Data Feed. The historical data is delayed by 10 to 15 minutes based on exchange rules. In 
other words it will be behind from 10 to 15 minutes from the current time if the market is currently open. 
For futures it will be 10 minutes. 15 minutes for stocks. 

You can have the Intraday charts not receiving real-time data from one of the Real-Time Exchange Data 
Feeds Available from Sierra Chart periodically update by setting Global Settings >> Data/Trade Service 
Settings >> Service Settings >> Intraday Download Interval for Non-Real-time Symbols (min) to the 
interval in minutes you want to have them periodically updated. Setting this to 0 will prevent automatic 
updating. The lowest it can be set is 20 minutes.

Included Markets

[Link] - [Top]
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New York Stock Exchange (NYSE)
NYSE Market (AMEX)
NASDAQ
FINRA
Chicago Mercantile Exchange (CME)
Chicago Board of Trade (CBOT)
CME COMEX
New York Mercantile exchange 
(NYMEX)
CBOE Futures Exchange (CFE)
Kansas City Board of Trade (KCBT)
Minneapolis Grain Exchange (MGEX)
ICE Futures US
ICE Futures Europe
Eurex
LIFFE
Euronext Futures
Worldwide Futures Exchanges
US Mutual Funds
Canadian Equities Exchanges
S&P Indices
Dow Jones Indices
NASDAQ Indices
SIMEX (SGX)

End of Day Update Times

[Link] - [Top]
For all exchanges unless otherwise noted, the update time for Historical Daily data for the current days data for the 
symbol will be after the market closes for them. 

SIMEX symbols are updated Monday through Thursday at around 8PM US central time. Friday's prices will not 
update until Monday night due to SIMEX licensing restrictions. 

Sierra Chart provides real-time data for some exchanges and delayed data for those exchanges as well. For 
continuously updating Historical Daily Charts, use the Denali Exchange Data Feed or the Delayed Exchange Data 
Feed. 

Sierra Chart Historical Data Service Does Not Provide Real-Time Data

[Link] - [Top]
The Sierra Chart Historical Data Service documented on this page does not provide real-time streaming data or 
delayed streaming data.

Therefore, when Global Settings >> Data/Trade Service Settings >> Service is set to SC Data - All Services, 
real-time streaming data will not be received for the symbols of the Sierra Chart Historical Data Service unless 
you are using one of the Real-Time Exchange Data Feeds Available from Sierra Chart or the Delayed Exchange 
Data Feed which provide streaming delayed data.

When the Service in Sierra Chart is set to SC Data - All Services, then this Service combines multiple services 
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including the Sierra Chart Historical Data Service. 

For information about real-time futures data, refer to Futures Data.

Open Interest Data

[Link] - [Top]
With the Sierra Chart Historical Data Service, the Open Interest value for a day for a symbol is not provided until 
approximately 24 hours after the close of that trading day.

So you will not see Open Interest in the chart for the recent trading day when using the Open Interest study, until 
that time.

Futures Month Codes

[Link] - [Top]
The following table lists the Month Codes for futures symbols. These are standard Month Codes established and 
standardized by futures exchanges.

Month Name Month Code
January F
February G
March H
April J
May K
June M
July N
August Q
September U
October V
November X
December Z

Charting Total Volume and Open Interest

[Link] - [Top]
Follow the below instructions to create a Historical Daily chart which shows total Volume and Open Interest 
among all futures contracts for a particular futures market.

These instructions only apply when using the Sierra Chart Historical Data Service or if the Trading service you are 
using, uses this service for Historical Daily data.

1. For futures contracts, the Volume and Open Interest reported for a specific futures symbol, are for that 
specific futures symbol when using the Sierra Chart Historical Data Service.

2. To get total Volume and Open Interest for all the contracts for the underlying futures symbol in a Historical 
Daily futures contract chart, set the option Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Download Total Volume for All Contracts for Futures Daily Data to Yes. After changing 
this setting it is necessary to re-download the data in the affected charts with Edit >> Delete All Data and 
Download. 

3. This setting applies only to Historical charts. For Intraday charts, the volume is also for the specific futures 
symbol of the chart and cannot be changed to all contracts for the underlying futures symbol. 

4. Note: When Download Total Volume for All Contracts for Futures is enabled, you may not receive 
volume data for the current day. 
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5. Select File >> Find Symbol.
6. Locate in the list the particular futures contract you want to open a chart for.
7. Press the Open Historical Chart button.
8. Add the Volume and Open Interest studies to the chart following the Adding/Modifying Chart Studies 

section.
9. You should see Volume and Open Interest for all contract months. If not, then re-download the data in the 

chart with Edit >> Delete All Data and Download.
10. Open Interest data is not available for the current day and for the prior day it may not be finalized. If there 

any missing or incorrect Open Interest values in a Historical Daily chart, then right-click on the chart from 
the date you want to start a download from and select Delete and Download Data. 

*Last modified Saturday, 01st July, 2023.
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Introduction

[Link] - [Top]
The Sierra Chart Historical Data Service provides Historical Daily Data (for charts with a bar period of 1 Day 
and greater) and Historical Intraday data for Sierra Chart. 

The Sierra Chart Historical Data Service is a historical data only service. It does not provide streaming real-time 
or streaming delayed data. When the charts are updated, they will be up-to-date within 10 to 15 minutes of the 
current prices. 

Historical tick by tick Intraday data is also provided for most of the futures exchanges and for US stocks (NYSE, 
AMEX, NASDAQ).

The Sierra Chart Historical Data Service is included with the Standard and Advanced Sierra Chart Service 
Packages. 

The Sierra Chart Historical Data Service can be used on its own for Historical Daily and Intraday charts. Or, for 
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Historical Daily chart data to use with a Trading service you are using Sierra Chart with, which does not provide 
Historical Daily chart data. 

This service is fast and reliable. 

If you require real-time data it is recommended to use one of the Real-Time Exchange Data Feeds Available from 
Sierra Chart.

For Forex and CFD historical and real-time data, use the Sierra Chart Realtime and Historical Forex/CFD Data 
Service.

The historical Intraday data from this service can be replayed. 

Daily Data Download Limit

[Link] - [Top]
With the Sierra Chart Historical Data Service there is a limitation on the number of Historical Daily data 
requests per month. This is because the service provider we use charges per query. 

The limitation for the number of Historical Daily data requests is 30,000 per month. This applies primarily to 
Historical Daily data requests only and not historical Intraday data requests.

If you exceed this limit, then the reason for this is given in the Window >> Message Log. 

        Max downloads per month exceeded. Downloads = ###. Monthly Limit: 
#####. 
        
Although historical Intraday data requests for some less common markets are also included in these counts. For 
Continuous Futures Contract charts, there are multiple data requests made when the initial data is downloaded.

To increase the number of Historical Daily data downloads per month, go to the Services Activation page and the 
Additional Historical Daily Data Downloads section.

To see the number of queries you have for the month, go to Additional Historical Daily Data Downloads. 

What is Included

[Link] - [Top]
• Streaming Real-Time Data: No.
• Historical Intraday Data: Yes. 

Tick by tick data for futures contracts on the CME/NYMEX/COMEX/CBOT begins at 2011. Prior to this 
the CME/NYMEX/COMEX/CBOT data is in 1 minute units and begins at June 2008. 

Tick by tick data for futures contracts on the ICE begins at 2013. Prior to this the ICE data is in 1 minute 
units and begins at June 2009. 

Tick by tick data for futures contracts on the EUREX begins at 2013. Prior to this the EUREX data is in 1 
minute units and begins at 2010. 

At least 180 days of historical tick by tick data is provided for US stocks. Usually there is 1 year of tick by 
tick data available. Prior to this the US stock data is in 1 minute units and begins in 2008. 

Historical Intraday data goes back to 2014 for the BMF/B3. Tick by tick data begins in 2016. 

For other futures contracts and cash index symbols, tick by tick data begins at 2013. 
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Unless otherwise noted, the amount of historical data available in 1 Minute units depends upon the symbol 
and is at least back to 2010 so long as the symbol traded back that far in time. For some symbols there is 
more historical data available.

• Historical Daily Data: Yes. The number of years available depends upon the symbol. For US equities and 
US cash indices, the data is as far back as 1980, or a later date if trading began later for the symbol. For US 
commodity futures, the data is as far back as 1970, or a later date if trading began later for the symbol.

• Historical Bid Trade Volume and Ask Trade Volume: Yes. The amount of historical data that has Bid 
Trade Volume and Ask Trade Volume depends upon if the historical data is tick by tick. Refer to 
Historical Intraday Data above.

• Live Trading Services: No.
• Simulated Trading: Yes.
• Order Types Supported: All
• Server Managed OCO (Order Cancels Order): No.
• Automated Trading (applies to Live or Simulated): Yes.
• Efficient Market Data with Processing on Background Thread: Yes.

Integration with Trading Services

[Link] - [Top]
The Sierra Chart Historical Data Service provides both historical Daily and Intraday data.

The historical Daily data with this service is seamlessly integrated with most of the Trading services supported by 
Sierra Chart. 

The quality and reliability of the historical data with this service is generally much higher than the historical Daily 
data provided by the supported Trading services, assuming they provide historical Daily data.

For some of the supported Trading services, the historical Intraday data provided with the Sierra Chart Historical 
Data Service , is integrated with the Trading service. However, the data is delayed. Therefore, the most recent 10 
to 15 minutes of historical Intraday data will still come from the Trading service. To ensure the delayed historical 
data from the Sierra Chart Historical Data Service is used, enable Global Settings >> Data/Trade Service 
Settings >> Allow Support for Sierra Chart Data Feeds. 

To use a Sierra Chart data service which provides non-delayed historical Intraday data and real-time data, you need 
to use one of the Real-Time Exchange Data Feeds Available from Sierra Chart instead.

The Sierra Chart Historical Data Service can be used completely on its own. If you are using another supported 
Data and Trading service, you may want to install another copy of Sierra Chart on your system to access the full 
amount of Historical Daily and Intraday data this service provides.

Setup Instructions

[Link] - [Top]
1. The Historical Daily data with the Sierra Chart Historical Data Service is fully integrated with all of the 

supported Trading services as required. There is nothing more that needs to be done to use the Historical 
Daily data from this service. 

2. If you want to use both the Historical Daily and Intraday data provided by the Sierra Chart Historical 
Data Service on its own or independently from another Data or Trading service you may be using, 
continue with the following steps. 

3. Optional: If you are using another Data or Trading service, you may want to install a second copy of Sierra 
Chart set to use the Sierra Chart Historical Data Service specifically. Refer to the instructions on the 
Multiple Services page to install another copy of Sierra Chart before continuing with the below steps. 

4. Select Global Settings >> Data/Trade Service Settings on the menu. 
5. Set the Current Selected Service to SC Data - All Services. Refer to the image below. 
6. If you are a user of either of the Real-Time Exchange Data Feeds Available from Sierra Chart and you also 

want to receive real-time data, then enable Allow Support for Sierra Chart Data Feeds. 
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If you are using the Sierra Chart Exchange Data Feed in another running instance of Sierra Chart and only 
paying for one real-time connection, then uncheck this option to avoid unnecessary connections to the real-
time data server which would fail because only one connection is allowed or could prevent the other 
instance of Sierra Chart from receiving the real-time data.

7. If you want the historical data which is downloaded to be tick by tick, then set the Common Settings >> 
Intraday Data Storage Time Unit to 1 Tick.

8. Press OK to close the Data/Trade Service Settings window. 

9. To open a chart, select File >> Find Symbol on the menu. Either select the symbol from the Available 
Symbols list or look up the symbol in the Sierra Chart Historical Data Service Symbols Lists and manually 
type it into the Selected Symbol text box.

10. Stock symbols are not included in the Available Symbols list. You have to manually type a stock symbol 
into the Selected Symbol box. 

11. Press Open Intraday Chart to open an Intraday chart. Press Open Historical Chart to open a Historical 
Daily chart.

12. Expired Futures Contracts: Expired futures contracts can be used. Select File >> Find Symbol. From the 
symbol lists, select one of the symbols for the particular futures market you want to get a chart of. Modify 
the month code and the two digit year to what you require in the Selected Symbol box. And then open the 
chart.

13. If you have changed to the SC Data - All Services Service from another selected Service in Sierra Chart, 
the symbols may be different for this Service as compared to the other Service you have been using. 
Therefore, you may need to update the symbols of the existing charts you have open to match, for them to 
receive data from the SC Data - All Services Service. 

In the case of futures contract symbols, you need to use the Edit >> Translate Symbols to Current 
Service command to automatically translate the symbols. 

For other types of symbols, refer to the Changing the Symbol of a Chart instructions. 
14. Information: Data for Historical Daily charts is downloaded when you open them, when a new trading day 

begins, and at least every 24 hours. 
15. Data for Intraday charts is downloaded when you open them. When connecting to the data feed with File 

>> Connect to Data Feed. The historical data is delayed by 10 to 15 minutes based on exchange rules. In 
other words it will be behind from 10 to 15 minutes from the current time if the market is currently open. 
For futures it will be 10 minutes. 15 minutes for stocks. 

You can have the Intraday charts not receiving real-time data from one of the Real-Time Exchange Data 
Feeds Available from Sierra Chart periodically update by setting Global Settings >> Data/Trade Service 
Settings >> Service Settings >> Intraday Download Interval for Non-Real-time Symbols (min) to the 
interval in minutes you want to have them periodically updated. Setting this to 0 will prevent automatic 
updating. The lowest it can be set is 20 minutes.

Included Markets

[Link] - [Top]
New York Stock Exchange (NYSE)
NYSE Market (AMEX)
NASDAQ
FINRA
Chicago Mercantile Exchange (CME)
Chicago Board of Trade (CBOT)
CME COMEX
New York Mercantile exchange 
(NYMEX)
CBOE Futures Exchange (CFE)
Kansas City Board of Trade (KCBT)
Minneapolis Grain Exchange (MGEX)
ICE Futures US
ICE Futures Europe
Eurex
LIFFE
Euronext Futures
Worldwide Futures Exchanges
US Mutual Funds
Canadian Equities Exchanges
S&P Indices
Dow Jones Indices
NASDAQ Indices
SIMEX (SGX)
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End of Day Update Times
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For all exchanges unless otherwise noted, the update time for Historical Daily data for the current days data for the 
symbol will be after the market closes for them. 

SIMEX symbols are updated Monday through Thursday at around 8PM US central time. Friday's prices will not 
update until Monday night due to SIMEX licensing restrictions. 

Sierra Chart provides real-time data for some exchanges and delayed data for those exchanges as well. For 
continuously updating Historical Daily Charts, use the Denali Exchange Data Feed or the Delayed Exchange Data 
Feed. 

Sierra Chart Historical Data Service Does Not Provide Real-Time Data
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The Sierra Chart Historical Data Service documented on this page does not provide real-time streaming data or 
delayed streaming data.

Therefore, when Global Settings >> Data/Trade Service Settings >> Service is set to SC Data - All Services, 
real-time streaming data will not be received for the symbols of the Sierra Chart Historical Data Service unless 
you are using one of the Real-Time Exchange Data Feeds Available from Sierra Chart or the Delayed Exchange 
Data Feed which provide streaming delayed data.

When the Service in Sierra Chart is set to SC Data - All Services, then this Service combines multiple services 
including the Sierra Chart Historical Data Service. 

For information about real-time futures data, refer to Futures Data.

Open Interest Data
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With the Sierra Chart Historical Data Service, the Open Interest value for a day for a symbol is not provided until 
approximately 24 hours after the close of that trading day.

So you will not see Open Interest in the chart for the recent trading day when using the Open Interest study, until 
that time.
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Futures Month Codes
[Link] - [Top]
The following table lists the Month Codes for futures symbols. These are standard Month Codes established and 
standardized by futures exchanges.

Month Name Month Code
January F
February G
March H
April J
May K
June M
July N
August Q
September U
October V
November X
December Z

Charting Total Volume and Open Interest

[Link] - [Top]
Follow the below instructions to create a Historical Daily chart which shows total Volume and Open Interest 
among all futures contracts for a particular futures market.

These instructions only apply when using the Sierra Chart Historical Data Service or if the Trading service you are 
using, uses this service for Historical Daily data.

1. For futures contracts, the Volume and Open Interest reported for a specific futures symbol, are for that 
specific futures symbol when using the Sierra Chart Historical Data Service.

2. To get total Volume and Open Interest for all the contracts for the underlying futures symbol in a Historical 
Daily futures contract chart, set the option Global Settings >> Data/Trade Service Settings >> Common 
Settings >> Download Total Volume for All Contracts for Futures Daily Data to Yes. After changing 
this setting it is necessary to re-download the data in the affected charts with Edit >> Delete All Data and 
Download. 

3. This setting applies only to Historical charts. For Intraday charts, the volume is also for the specific futures 
symbol of the chart and cannot be changed to all contracts for the underlying futures symbol. 

4. Note: When Download Total Volume for All Contracts for Futures is enabled, you may not receive 
volume data for the current day. 

5. Select File >> Find Symbol.
6. Locate in the list the particular futures contract you want to open a chart for.
7. Press the Open Historical Chart button.
8. Add the Volume and Open Interest studies to the chart following the Adding/Modifying Chart Studies 

section.
9. You should see Volume and Open Interest for all contract months. If not, then re-download the data in the 

chart with Edit >> Delete All Data and Download.
10. Open Interest data is not available for the current day and for the prior day it may not be finalized. If there 

any missing or incorrect Open Interest values in a Historical Daily chart, then right-click on the chart from 
the date you want to start a download from and select Delete and Download Data. 

https://www.sierrachart.com/index.php?page=doc/SierraChartHistoricalData.html
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/*
Better TRIN indcator from e-minwatch.com by Scottorama 
11/12/08
*/

#include "sierrachart.h"

//SCDLLInit("BetterTRIN") 

SCSFExport scsf_BetterTRIN(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{



sc.GraphName = "Better $TRIN indicator";

sc.StudyDescription = "Better $TRIN indicator 
from e-miniwatch.com. Description: TRIN oscillator by 
Scottorama <a href=""http://www.sierrachart.com/
supportboard/showthread.php?t=18428"">Discussion 
subtopic (Help with TRIN oscillator code)</a>";

sc.FreeDLL = 0;

sc.CalculationPrecedence = LOW_PREC_LEVEL;

sc.Subgraph[0].Name = "Better $TRIN";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[1].PrimaryColor = RGB(0,255,0);

sc.AutoLoop = 1;  // true

return;
}

// Fill in data...

sc.Subgraph[0][sc.Index] = 
(log(sc.BaseDataIn[SC_LAST][sc.Index])*-1.0)*100.0;

//Done!
}

#include "sierrachart.h"
//created by David Stendahl //
// adapted for Sierra Chart by tcast //



SCSFExport scsf_ValueChart(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Value Chart";
sc.GraphDrawType = GDT_OHLCBAR;
sc.AutoLoop = 1;

sc.Subgraph[0].PrimaryColor = RGB(0,255,0);
sc.Subgraph[1].PrimaryColor = RGB(0,255,0);
sc.Subgraph[2].PrimaryColor = RGB(0,255,0);
sc.Subgraph[3].PrimaryColor = RGB(0,255,0);

sc.Subgraph[0].Name = "Open";
sc.Subgraph[1].Name = "High";
sc.Subgraph[2].Name = "Low";
sc.Subgraph[3].Name = "Close";

sc.Input[0].Name = "Period";
sc.Input[0].SetInt(5);
sc.Input[0].SetIntLimits(1, 10000);
sc.FreeDLL=0;
return;

}
int i = sc.Index;

int period = sc.Input[0].GetInt();
sc.Subgraph[4][i] = (sc.BaseData[SC_HIGH][i] + 

sc.BaseData[SC_LOW][i])/2;

sc.SimpleMovAvg(sc.Subgraph[4],sc.Subgraph[5],i,period);

float VarAs = sc.Subgraph[5][i];

sc.ATR(sc.BaseData,sc.Subgraph[6],sc.Subgraph[7],i,5,MOV



AVGTYPE_SIMPLE);
float Volatiliteit = sc.Subgraph[7][i]/period;
sc.Subgraph[1][i] = (sc.BaseData[SC_HIGH][i] - 

VarAs)/Volatiliteit;
sc.Subgraph[2][i] = (sc.BaseData[SC_LOW][i] - 

VarAs)/Volatiliteit;
sc.Subgraph[3][i] = (sc.BaseData[SC_LAST][i] - 

VarAs)/Volatiliteit;

}

#include "sierrachart.h"

#define FALSE 0
#define TRUE 1
#define LONG 1
#define SHORT -1
#define GREEN RGB(0,255,0)
#define DKGREEN RGB(0,128,0)
#define YELLOW RGB(255,255,0)
#define LTYELLOW RGB(255,255,128)
#define RED RGB(255,0,0)
#define DKRED RGB(198,0,0)
#define BLACK RGB(0,0,1)
#define WHITE RGB(255,255,255)
#define CYAN RGB(0,255,255)
#define PURPLE RGB(255,0,255)
#define GREY RGB(192,192,192)
#define BLUE RGB(0,128,255)
#define ORANGE RGB(255, 127, 0)

//SCDLLInit("PSO")

SCSFExport scsf_PSO(SCStudyGraphRef sc)



{

SCSubgraphRef pso = sc.Subgraph[0];
SCSubgraphRef line0 = sc.Subgraph[1];
SCSubgraphRef lineouter1 = sc.Subgraph[2];
SCSubgraphRef lineouter2 = sc.Subgraph[3];
SCSubgraphRef lineinner1 = sc.Subgraph[4];
SCSubgraphRef lineinner2 = sc.Subgraph[5];

SCSubgraphRef s = sc.Subgraph[6];

SCInputRef INperiod = sc.Input[0];
SCInputRef INstlength = sc.Input[1];
SCInputRef INmatype = sc.Input[2];
SCInputRef INouter = sc.Input[3];
SCInputRef INinner = sc.Input[4];

if (sc.SetDefaults)
{

// Stocks and Commodities August 2008 
// Premier Stochastic Oscillator Page 30

sc.GraphName = "Premier Stochastic Oscillator";
sc.StudyDescription = "Here is an interesting 

modification of the stochastic oscillator. I (tcast) 
wrote it from this months S&C article starting on page 
30 called Premier Stochastic Oscillator. It's actually 
not bad.... surprisingly!";

        sc.DrawZeros = 0;
        sc.AutoLoop = 1;
        sc.GraphRegion = 1;

sc.FreeDLL= 0 ; // 1 = dll is freed up, this 
allows debugging. Change back to 0 when code is complete

pso.Name = "PSO";
pso.DrawStyle = DRAWSTYLE_BAR;



pso.PrimaryColor = BLUE;
pso.SecondaryColor = RED;
pso.LineWidth = 3;

lineouter1.Name = "Outer Line 1";
lineouter1.DrawStyle = DRAWSTYLE_LINE;
lineouter1.PrimaryColor = ORANGE;

lineouter2.Name = "Outer Line 2";
lineouter2.DrawStyle = DRAWSTYLE_LINE;
lineouter2.PrimaryColor = ORANGE;

lineinner1.Name = "Inner Line 1";
lineinner1.DrawStyle = DRAWSTYLE_LINE;
lineinner1.PrimaryColor = RED;

lineinner2.Name = "Inner Line 2";
lineinner2.DrawStyle = DRAWSTYLE_LINE;
lineinner2.PrimaryColor = RED;

line0.Name = "Zero Line";
line0.DrawStyle = DRAWSTYLE_LINE;
line0.PrimaryColor = YELLOW;

INperiod.Name = "Input Period";
        INperiod.SetInt(25);
        INperiod.SetIntLimits(1,100);

INstlength.Name = "Stochastic Length";
        INstlength.SetInt(8);
        INstlength.SetIntLimits(2,25);

INmatype.Name = "Moving Average Type";
INmatype.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

INouter.Name = "Input Outer Limits";
        INouter.SetFloat(.9f);



        INouter.SetFloatLimits(0,1000);

INinner.Name = "Input Inner Limits";
        INinner.SetFloat(.2f);
        INinner.SetFloatLimits(0,1000);

return;
}

SCFloatArrayRef nsto = 
sc.Subgraph[20].Arrays[0];

SCFloatArrayRef ssto = 
sc.Subgraph[20].Arrays[1];

SCFloatArrayRef Ma1 = 
sc.Subgraph[20].Arrays[3];
    

unsigned long DFI  = 
INmatype.GetInputDataIndex();

int x = INstlength.GetInt();
int y = INperiod.GetInt();
float outer = INouter.GetFloat();
float inner = INinner.GetFloat();
int len = sqrt((float)y);
int i;

sc.DataStartIndex = x;
i = sc.Index;

sc.Stochastic(sc.BaseDataIn, s, i , x, 1, 1, DFI);
nsto[i] = .1f*(s[i]-50);
sc.MovingAverage(nsto,Ma1,DFI,i,len);
sc.MovingAverage(Ma1,ssto,DFI,i,len);
pso[i] = (exp(ssto[i])-1)/(exp(ssto[i])+1);

if(pso[i]>=0) pso.DataColor[i]=pso.PrimaryColor; 
else



pso.DataColor[i]=pso.SecondaryColor;

// Draw line 0
line0[i] = 0.000000001f;

// oute lines 
lineouter1[i] = outer;
lineouter2[i] = -outer;

// inner line
lineinner1[i] = inner;
lineinner2[i] = -inner;

}

#include "sierrachart.h"

//SCDLLName("Bid Ask Difference Histogram") 

SCSFExport 
scsf_BidAskDifferenceHistogram(SCStudyGraphRef sc)
{

// Section 1 - Set the configuration variables

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Bid Ask Difference";

sc.StudyDescription = "Bid Ask Difference 
Colored Histogram by danielyashaev. <a href=""http://
www.sierrachart.com/supportboard/attachment.php?
attachmentid=3527&d=1251709505"">Discussion subtopic  



(Bid Ask Difference Colored Histogram)</a>";

sc.FreeDLL = 0;

sc.AutoLoop = 1;  // true

sc.Subgraph[0].Name = "BAD Histo";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_BAR;
sc.Subgraph[0].PrimaryColor = RGB(0,255,0);
sc.Subgraph[0].SecondaryColor = RGB(255,0,0);

return;
}

// Section 2 - Do data processing here
if (sc.BaseDataIn[SC_ASKVOL][sc.Index] > 

sc.BaseDataIn[SC_BIDVOL][sc.Index])
{
sc.Subgraph[0][sc.Index] = (sc.BaseDataIn[SC_ASKVOL]

[sc.Index] - sc.BaseDataIn[SC_BIDVOL][sc.Index]);
sc.Subgraph[0].DataColor[sc.Index] = 

sc.Subgraph[0].PrimaryColor;
}
else 
{
sc.Subgraph[0][sc.Index] = (sc.BaseDataIn[SC_BIDVOL]

[sc.Index] - sc.BaseDataIn[SC_ASKVOL][sc.Index]);
sc.Subgraph[0].DataColor[sc.Index] = 

sc.Subgraph[0].SecondaryColor;
}

}

#include "sierrachart.h"



SCSFExport scsf_FRAMA (SCStudyGraphRef sc)
{

SCFloatArrayRef High = sc.BaseData[SC_HIGH];
SCFloatArrayRef Low = sc.BaseData[SC_LOW];
SCFloatArrayRef AvgPrice = sc.BaseData[SC_HL];

if (sc.SetDefaults)
{

sc.GraphName = "FRAMA";
sc.GraphRegion = 0;
sc.FreeDLL = 0;

sc.AutoLoop = 0;

sc.Subgraph[0].Name = "FRAMA";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[0].LineWidth = 2;
sc.Subgraph[0].PrimaryColor = RGB(192,0,0);

sc.Input[0].Name = "Length";
sc.Input[0].SetInt(16);
sc.Input[0].SetIntLimits(2, 1000);
return;

}

float n1, n2, n3, dimen, alpha;
int n = sc.Input[0].GetInt();
if (n % 2 != 0) n++; //force n to even number

for (int i = sc.UpdateStartIndex; i < sc.ArraySize; 
i++)

{
if (i < n) sc.Subgraph[0][i] = AvgPrice[i];
else
{



n1 = (sc.GetHighest(High, i, n/2) - 
sc.GetLowest(Low, i, n/2)) / (n/2);

n2 = (sc.GetHighest(High, i - n/2, n/2) - 
sc.GetLowest(Low, i - n/2, n/2)) / (n/2);

n3 = (sc.GetHighest(High, i, n) - 
sc.GetLowest(Low, i, n)) / n;

dimen = (logf(n1 + n2) - logf(n3)) / 
logf(2);

alpha = exp(-4.6 * (dimen - 1));

if (alpha < 0.01)
alpha = 0.01f;

if (alpha > 1)
alpha = 1;

sc.Subgraph[0][i] = alpha * AvgPrice[i] + 
(1 - alpha) * sc.Subgraph[0][i - 1];

}
}

}

//BricksTrend (3 Line Break Trend) 
//
//Author: Jsyd
//Date: 01/17/2009
// 
//

#include "sierrachart.h"
//SCDLLInit("BricksTrend");

SCSFExport scsf_BricksTrend(SCStudyGraphRef sc)
{



    if (sc.SetDefaults)
    {
        // Set the configuration and defaults

        sc.GraphName = "BricksTrend";

        sc.StudyDescription = "Displays Brick (Three 
Line Break) Trend. BricksTrend is the 3LB in trend form 
with entry signals. The bars change trend color when the 
trend changes AND crosses beyond x number (1 - 5) of 
ranges formed by the 3LB. Updated on (01-02-2011). <a 
href=""http://www.sierrachart.com/supportboard/
showthread.php?t=17828"">Discussion subtopic (three line 
break)</a>";

        sc.Subgraph[0].Name = "UpBar";
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;

sc.Subgraph[0].PrimaryColor = RGB(0, 255, 0);

        sc.Subgraph[1].Name = "DownBar";
        sc.Subgraph[1].DrawStyle = DRAWSTYLE_COLORBAR;

sc.Subgraph[1].PrimaryColor = RGB(255, 0, 0);

        sc.Subgraph[2].Name = "Trend";
        sc.Subgraph[2].DrawStyle = DRAWSTYLE_IGNORE;

        sc.Input[0].Name = "Number of bars to break";
        sc.Input[0].SetInt(3);
        sc.Input[0].SetIntLimits(1, 10);

        sc.Input[1].Name = "Number of ranges to break 
(entry signal)";
        sc.Input[1].SetInt(3);
        sc.Input[1].SetIntLimits(1, 5);

// during development set this flag to 1, so 
the dll can be modified. When development is done set it 



to 0 to speed up the function calling.
sc.FreeDLL = 0;

        sc.DrawZeros = 0;  // true
sc.AutoLoop = 1;  // true
sc.GraphRegion = 0;

        return;
    }
// Init Vars

int rInt = sc.Input[1].GetInt();
// float highArr [rInt];
// float lowArr [rInt];

float& fHigh = sc.PersistVars->f1;
float& fLow = sc.PersistVars->f2;
float& rLow0 = sc.PersistVars->f3;
float& rLow1 = sc.PersistVars->f4;
float& rLow2 = sc.PersistVars->f5;
float& rLow3 = sc.PersistVars->f6;
float& rLow4 = sc.PersistVars->f7;
float& rHigh0 = sc.PersistVars->f8;
float& rHigh1 = sc.PersistVars->f9;
float& rHigh2 = sc.PersistVars->f10;
float& rHigh3 = sc.PersistVars->f11;
float& rHigh4 = sc.PersistVars->f12;
int& rTrend = sc.PersistVars->i1;
int& Trend = sc.PersistVars->i2;

    int bInt = sc.Input[0].GetInt();
int cur = sc.Index;
int c = 0;
int lastTrend = rTrend;
float last = sc.BaseDataIn[SC_LAST][cur];

if(sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED)

{
// UpTrend setting a new range - just draw a new 

range bar
if((last > fHigh) && (Trend > 0))



{
Trend = 1;

// Set new hgh and low to draw trend range 
area

fLow = fHigh;
fHigh = last;

// Update our range values
rHigh4 = rHigh3;
rHigh3 = rHigh2;
rHigh2 = rHigh1;
rHigh1 = rHigh0;
rHigh0 = fLow;

// Save new range begin index
sc.PersistVars->i1 = cur;

}
// Possible trend reversal - DownTrend -> UpTrend

if((last > fHigh) && (Trend < 1))
{
// Iterate thru number of bars to compare as 

specifed by user
for (int x = cur - bInt; x < cur; x++) 
{
// Make sure we are higher that all bars, 

both up and down
if((last >  sc.BaseDataIn[SC_OPEN][x]) 

&& (last >  sc.BaseDataIn[SC_LAST][x]))
{

c++;
}

}
// if price is higher than all previous bars 

in range reverse Trend  
if(c >= bInt)
{

Trend = 1;
// Set new hgh and low to draw trend range 

area



fLow = fHigh;
fHigh = last;

// Update our range values
rLow4 = rLow3;
rHigh3 = rLow2;
rLow2 = rLow1;
rLow1 = rLow0;
rLow0 = fHigh;

}
}

// DownTrend setting a new range - just draw a new 
range bar

if((last < fLow) && (Trend < 1))
{

Trend = 0;
// Set new hgh and low to draw trend range 

area
fHigh = fLow;
fLow = last;

// Update our range values
rLow4 = rLow3;
rHigh3 = rLow2;
rLow2 = rLow1;
rLow1 = rLow0;
rLow0 = fHigh;

}
// Possible trend reversal - UpTrend -> DownTrend

if((last < fLow) && (Trend > 0))
{
// Iterate thru number of bars to compare as 

specifed by user
for (int x = cur - bInt; x < cur; x++) 
{
// Make sure we are lower that all bars, 

both up and down
if((last <  sc.BaseDataIn[SC_OPEN][x]) 

&& (last <  sc.BaseDataIn[SC_LAST][x]))



{
c++;

}
}

// if price is lower than all previous bars in 
range reverse Trend 

if(c >= bInt)
{

Trend = 0;
// Set new hgh and low to draw trend range 

area
fHigh = fLow;
fLow = last;

// Update our range values
rLow4 = rLow3;
rHigh3 = rLow2;
rLow2 = rLow1;
rLow1 = rLow0;
rLow0 = fHigh;

}
}

// Color the bar
float highArr [] = 

{rLow0,rLow1,rLow2,rLow3,rLow4}; 
float lowArr [] = 

{rHigh0,rHigh1,rHigh2,rHigh3,rHigh4};
int NoChg = 0;
for (int r=0; r < rInt ; r++ )
{

if(Trend == 1)
{

if(fHigh < highArr[r]) {
NoChg = 1;
break;

}
} 
else if(Trend == 0)



{
if(fLow > lowArr[r]) {

NoChg = 1;
break;

}
}

}
if(NoChg == 0) {

rTrend = Trend;
} else {

rTrend = lastTrend;
}

}
if (rTrend == 1) {

sc.Subgraph[0].DataColor[cur] = 
sc.Subgraph[0].PrimaryColor;

sc.Subgraph[2][cur] = 1;
} else if (rTrend == 0) {

sc.Subgraph[0].DataColor[cur] = 
sc.Subgraph[1].PrimaryColor;

sc.Subgraph[2][cur] = 0;
}
sc.Subgraph[0][cur]=sc.BaseDataIn[SC_LAST][cur];

}

#define WIN32_LEAN_AND_MEAN
#include  <iterator>

#include "sierrachart.h"

//SCDLLName("RTscanUBa") 

SCSFExport scsf_RTscanUBa(SCStudyGraphRef sc)
{

SCSubgraphRef askUB  = sc.Subgraph[0];
SCSubgraphRef bidUB  = sc.Subgraph[1];



SCSubgraphRef AlertA = sc.Subgraph[2];
SCSubgraphRef AlertB = sc.Subgraph[3];

if (sc.SetDefaults)
{

sc.GraphName = "RTscanUBa";
sc.GraphRegion = 0;
sc.StudyDescription = "RTscanUB rc3 @ganz";

sc.AutoLoop = 1;

sc.FreeDLL = 0;

sc.MaintainVolumeAtPriceData = 1; 

askUB.Name = "askUB";
askUB.DrawStyle = DRAWSTYLE_RIGHTHASH;
askUB.LineWidth = 4;

bidUB.Name = "bidUB";
bidUB.DrawStyle = DRAWSTYLE_LEFTHASH;
bidUB.LineWidth = 4;

AlertA.Name = "AlertA";
AlertA.DrawStyle = DRAWSTYLE_HIDDEN;

AlertB.Name = "AlertB";
AlertB.DrawStyle = DRAWSTYLE_HIDDEN;

 return;
}

if ((int)sc.VolumeAtPriceForBars->GetNumberOfBars() 
< sc.ArraySize) return;

unsigned int max = 0;



unsigned int min = 0;
    
unsigned int Ask = 0;
unsigned int Bid = 0;

float Price0 = 0;
float Price1 = 0;
float FlagA = 0;
float FlagB = 0;

s_VolumeAtPriceV2 *p_VolumeAtPriceAtIndex;
int Count = sc.VolumeAtPriceForBars-> 

GetSizeAtBarIndex(sc.Index);

for (int ElementIndex = 0;ElementIndex < Count; 
ElementIndex ++)

{

sc.VolumeAtPriceForBars-
>GetVAPElementAtIndex(sc.Index, ElementIndex, 
&p_VolumeAtPriceAtIndex);

if (p_VolumeAtPriceAtIndex)
{

Bid = p_VolumeAtPriceAtIndex-
>BidVolume;

Ask = p_VolumeAtPriceAtIndex-
>AskVolume;

max = Count - 1;
min = 0;

if ( (Ask != 0) && (ElementIndex == 
min) )  Price0 = p_VolumeAtPriceAtIndex->PriceInTicks 
* sc.TickSize; 

if ( (Bid != 0) && (ElementIndex == 



max) )  Price1 = p_VolumeAtPriceAtIndex->PriceInTicks 
* sc.TickSize;

// an alert

if ( (Ask == 0) && (ElementIndex == 
min) )  FlagA = p_VolumeAtPriceAtIndex->PriceInTicks * 
sc.TickSize; 

if ( (Bid == 0) && (ElementIndex == 
max) )  FlagB = p_VolumeAtPriceAtIndex->PriceInTicks * 
sc.TickSize; 

};

};

askUB[sc.Index] =  (float) Price0;
bidUB[sc.Index] =  (float) Price1; 

AlertA[sc.Index] =  (float) FlagA;
AlertB[sc.Index] =  (float) FlagB;  

 }

/*
jdt BetterVolume
Better Volume from emini-watch.com
Author: jsyd
Date: 10/04/2010

Added John Carter Value Chart
Date: 11/06/2010

Added VC On/Off option
Added On Bar CLose option
Added Option to use Bid/Ask Volume or Total Volume



Date: 12/11/2010

Fixed low volume color paint
Refactored to eliminate some unnecessary code
Date: 01/29/2011

 ****** Thanks to Scottorama at Sierra Charts ******
*/

#include "sierrachart.h"

/
********************************************************
***************/
SCSFExport scsf_BetterVolume(SCStudyGraphRef sc)
{

SCSubgraphRef volumeSubgraph = sc.Subgraph[0];
SCSubgraphRef volumeMASubgraph = sc.Subgraph[1];
SCSubgraphRef volCliUpColorSubgraph = 

sc.Subgraph[2];
SCSubgraphRef volCliDnColorSubgraph = 

sc.Subgraph[3];
SCSubgraphRef hVolChurnColorSubgraph = 

sc.Subgraph[4];
SCSubgraphRef hVolChurnCliColorSubgraph = 

sc.Subgraph[5];
SCSubgraphRef lVolColorSubgraph = sc.Subgraph[6];
SCSubgraphRef volCliUpFlagSubgraph = sc.Subgraph[7];
SCSubgraphRef volCliDnFlagSubgraph = sc.Subgraph[8];
SCSubgraphRef hVolChurnFlagSubgraph = 

sc.Subgraph[9];
SCSubgraphRef hVolChurnCliFlagSubgraph = 

sc.Subgraph[10];
SCSubgraphRef lVolFlagSubgraph = sc.Subgraph[11];
SCSubgraphRef barSubgraph = sc.Subgraph[12];
SCSubgraphRef vcSubgraph = sc.Subgraph[13];
SCSubgraphRef vcDataSubgraph = sc.Subgraph[14];



SCInputRef lookBackInput = sc.Input[0];
SCInputRef volMaTypeInput = sc.Input[1];
SCInputRef volMAPeriodInput = sc.Input[2];
SCInputRef onCloseInput = sc.Input[3];
SCInputRef volCliUpInput = sc.Input[4];
SCInputRef volCliDnInput = sc.Input[5];
SCInputRef hVolChurnInput = sc.Input[6];
SCInputRef hVolChurnCliInput = sc.Input[7];
SCInputRef lVolInput = sc.Input[8];
SCInputRef alert1Input = sc.Input[9];
SCInputRef alert2Input = sc.Input[10];
SCInputRef alert3Input = sc.Input[11];
SCInputRef alert4Input = sc.Input[12];
SCInputRef alert5Input = sc.Input[13];
SCInputRef colorBarsInput = sc.Input[14];
SCInputRef colorBarsNeutralInput = sc.Input[15];
SCInputRef baVolInput = sc.Input[16];
SCInputRef vcInput = sc.Input[17];
SCInputRef vcPeriodInput = sc.Input[18];
SCInputRef vcTriggerInput = sc.Input[19];
SCInputRef vcOffsetInput = sc.Input[20];

if(sc.SetDefaults)
{

sc.GraphName="BetterVolume";
sc.StudyDescription="Better Volume - Histogram 

or ColorBars, with, optional, ValueChart points 
plotted";

volumeSubgraph.Name = "Volume Bars";
volumeSubgraph.DrawStyle = DRAWSTYLE_BAR;
volumeSubgraph.PrimaryColor = RGB(0, 255, 255);
volumeSubgraph.LineWidth = 4;

volumeMASubgraph.Name = "Volume MA";



volumeMASubgraph.DrawStyle = DRAWSTYLE_LINE;
volumeMASubgraph.PrimaryColor = RGB(255, 0, 0);
volumeMASubgraph.LineWidth = 2;

volCliUpColorSubgraph.Name = "Volume Climax Up 
Color";

volCliUpColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

volCliUpColorSubgraph.PrimaryColor = RGB(128,0, 
0);

volCliDnColorSubgraph.Name = "Volume Climax 
Down Color";

volCliDnColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

volCliDnColorSubgraph.PrimaryColor = RGB(255, 
255, 255);

hVolChurnColorSubgraph.Name = "High Volume 
Churn Color";

hVolChurnColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnColorSubgraph.PrimaryColor = RGB(255, 
128, 0);

hVolChurnCliColorSubgraph.Name = "High Volume 
Churn + Climax Color";

hVolChurnCliColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnCliColorSubgraph.PrimaryColor = 
RGB(255, 0, 255);

lVolColorSubgraph.Name = "Low Volume Color";
lVolColorSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;
lVolColorSubgraph.PrimaryColor = RGB(192, 192, 

192);



volCliUpFlagSubgraph.Name = "Volume Climax Up 
Flag";

volCliUpFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

volCliDnFlagSubgraph.Name = "Volume Climax Down 
Flag";

volCliDnFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnFlagSubgraph.Name = "High Volume Churn 
Flag";

hVolChurnFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnCliFlagSubgraph.Name = "High Volume 
Churn + Climax Flag";

hVolChurnCliFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

lVolFlagSubgraph.Name = "Low Volume Flag";
lVolFlagSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;

        barSubgraph.Name = "Bar";
        barSubgraph.DrawStyle = DRAWSTYLE_COLORBAR;

barSubgraph.PrimaryColor = RGB(0, 255, 255);

vcSubgraph.Name = "Value Chart";
vcSubgraph.DrawStyle = DRAWSTYLE_POINT;
vcSubgraph.PrimaryColor = RGB(0, 255, 0);
vcSubgraph.SecondaryColor = RGB(255, 0, 0);
vcSubgraph.SecondaryColorUsed = 1;
vcSubgraph.LineWidth = 4;

// Inputs

lookBackInput.Name = "Look Back Bars";



lookBackInput.SetInt(20);
lookBackInput.SetIntLimits(1,1000);

volMaTypeInput.Name = "Volume MA Type";

volMaTypeInput.SetMovAvgType(MOVAVGTYPE_SIMPLE);

volMAPeriodInput.Name = "Volume MA Period";
volMAPeriodInput.SetInt(100);
volMAPeriodInput.SetIntLimits(1,1000);

volMaTypeInput.Name = "Volume MA Type";

volMaTypeInput.SetMovAvgType(MOVAVGTYPE_SIMPLE);

onCloseInput.Name = "Only Paint Signals on Bar 
Close";

onCloseInput.SetYesNo(true);

volCliUpInput.Name = "Show Volume Climax Up 
Bar";

volCliUpInput.SetYesNo(true);

volCliDnInput.Name = "Show Volume Climax Down 
Bar";

volCliDnInput.SetYesNo(true);

hVolChurnInput.Name = "Show High Volume Churn 
Bar";

hVolChurnInput.SetYesNo(true);

hVolChurnCliInput.Name = "Show High Volume 
Churn + Climax Bar";

hVolChurnCliInput.SetYesNo(true);

lVolInput.Name = "Show Low Volume Bar";
lVolInput.SetYesNo(true);



alert1Input.Name = "Volume Climax Up Alert 
(Zero for off)";
        alert1Input.SetInt(0);
        alert1Input.SetIntLimits(0, 50);

alert2Input.Name = "Volume Climax Down Alert 
(Zero for off)";
        alert2Input.SetInt(0);
        alert2Input.SetIntLimits(0, 50);

alert3Input.Name = "High Volume Churn Alert 
(Zero for off)";
        alert3Input.SetInt(0);
        alert3Input.SetIntLimits(0, 50);

alert4Input.Name = "High Volume Churn + Climax 
Alert (Zero for off)";
        alert4Input.SetInt(0);
        alert4Input.SetIntLimits(0, 50);

alert5Input.Name = "Low Volume Alert (Zero for 
off)";
        alert5Input.SetInt(0);
        alert5Input.SetIntLimits(0, 50);

colorBarsInput.Name = "Color Bars (No = Volume 
Histogram)";

colorBarsInput.SetYesNo(false);

colorBarsNeutralInput.Name = "Make non-signal 
Color Bars netural color";

colorBarsNeutralInput.SetYesNo(false);

vcInput.Name = "Plot Value Chart Signals (Color 
Bar mode Only)";

vcInput.SetYesNo(true);



baVolInput.Name = "Use Bid/Ask Volume for Calc 
- Otherwise Total Volume";

baVolInput.SetYesNo(true);

vcPeriodInput.Name = "Value Chart Period";
        vcPeriodInput.SetInt(5);
        vcPeriodInput.SetIntLimits(0, 1000);

vcTriggerInput.Name = "Value Chart Trigger";
        vcTriggerInput.SetInt(8);
        vcTriggerInput.SetIntLimits(0, 16);

vcOffsetInput.Name = "Value Chart Points 
Offset";
        vcOffsetInput.SetFloat(.001);
        vcOffsetInput.SetFloatLimits(.00001f, 1000);

sc.DrawZeros = false;
        sc.AutoLoop = 1;

sc.FreeDLL = 0;
sc.GraphRegion = 2;

return;
}

int cur = sc.Index;
int upBar;
float Value1, Value1Bid, Value1Ask, Value2, 

Value2Bid, Value2Ask, Value3, Range;

SCFloatArrayRef RangeArray = 
volumeSubgraph.Arrays[0];

SCFloatArrayRef Value2Array = 
volumeSubgraph.Arrays[1];

SCFloatArrayRef Value2BidArray = 
volumeSubgraph.Arrays[2];



SCFloatArrayRef Value2AskArray = 
volumeSubgraph.Arrays[3];

SCFloatArrayRef Value3Array = 
volumeSubgraph.Arrays[4];

if(!colorBarsInput.BooleanValue) {
volumeSubgraph[cur] = sc.BaseDataIn[SC_VOLUME]

[cur];
volumeSubgraph.DataColor[cur] = 

volumeSubgraph.PrimaryColor;
sc.MovingAverage(sc.BaseDataIn[SC_VOLUME], 

volumeMASubgraph, volMaTypeInput.GetMovAvgType() , cur, 
volMAPeriodInput.GetInt());

} else if(colorBarsNeutralInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

barSubgraph.PrimaryColor;
barSubgraph[cur] = sc.BaseDataIn[SC_LAST][cur];

}

if((sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED) || (!onCloseInput.BooleanValue)) {

if(sc.BaseDataIn[SC_OPEN][cur] < 
sc.BaseDataIn[SC_LAST][cur]) {

upBar = 1;
} else if(sc.BaseDataIn[SC_OPEN][cur] > 

sc.BaseDataIn[SC_LAST][cur]) {
upBar = -1;

} else {
upBar = 0;

}
Range = sc.BaseDataIn[SC_HIGH][cur] - 

sc.BaseDataIn[SC_LOW][cur];
RangeArray[cur] = Range;
Value1 = sc.BaseDataIn[SC_VOLUME][cur];
if(baVolInput.BooleanValue) {

Value1Bid = sc.BaseDataIn[SC_BIDVOL][cur];
Value1Ask = sc.BaseDataIn[SC_ASKVOL][cur];



} else {
Value1Bid = sc.BaseDataIn[SC_VOLUME][cur];
Value1Ask = sc.BaseDataIn[SC_VOLUME][cur];

}
Value2 = Value1*Range;
Value2Bid = Value1Bid*Range;
Value2Ask = Value1Ask*Range;
Value2Array[cur] = Value2;
Value2BidArray[cur] = Value2Bid;
Value2AskArray[cur] = Value2Ask;
if (Range != 0.0) {

Value3 = Value1/Range;
} else {

Value3 = 0.0;
}
Value3Array[cur] = Value3;

// Now to the good stuff

if (Value2Ask == sc.GetHighest(Value2AskArray, 
lookBackInput.GetInt()) && (upBar == 1) && 
(volCliUpInput.BooleanValue)) { //Volume CLimax Up

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

volCliUpColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
volCliUpColorSubgraph.PrimaryColor;

}
volCliUpFlagSubgraph[cur] = 1;
if(alert1Input.GetInt() > 0) {

sc.SetAlert(alert1Input.GetInt(),cur);
}

}



if (Value2Bid == sc.GetHighest(Value2BidArray, 
lookBackInput.GetInt()) && (upBar == -1) && 
(volCliDnInput.BooleanValue)) { //Volume CLimax Down

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

volCliDnColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
volCliDnColorSubgraph.PrimaryColor;

}
volCliDnFlagSubgraph[cur] = 1;
if(alert2Input.GetInt() > 0) {

sc.SetAlert(alert2Input.GetInt(),cur);
}

}

if (Value3 == sc.GetHighest(Value3Array, 
lookBackInput.GetInt()) && 
(hVolChurnInput.BooleanValue)) { //High Volume Churn

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

hVolChurnColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
hVolChurnColorSubgraph.PrimaryColor;

}
hVolChurnFlagSubgraph[cur] = 1;
if(alert3Input.GetInt() > 0) {

sc.SetAlert(alert3Input.GetInt(),cur);
}

}



if (Value2 == sc.GetHighest(Value2Array, 
lookBackInput.GetInt()) && Value3 == 
sc.GetHighest(Value3Array, lookBackInput.GetInt()) && 
(hVolChurnCliInput.BooleanValue)) { //High Volume Churn 
+ Climax

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

hVolChurnCliColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
hVolChurnCliColorSubgraph.PrimaryColor;

}
hVolChurnCliFlagSubgraph[cur] = 1;
if(alert4Input.GetInt() > 0) {

sc.SetAlert(alert4Input.GetInt(),cur);
}

}

if (Value1 == 
sc.GetLowest(sc.BaseDataIn[SC_VOLUME], 
lookBackInput.GetInt()) && (lVolInput.BooleanValue)) 
{ //Low Volume Climax

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

lVolColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
lVolColorSubgraph.PrimaryColor;

}
lVolFlagSubgraph[cur] = 1;
if(alert5Input.GetInt() > 0) {

sc.SetAlert(alert5Input.GetInt(),cur);
}



}
}

/
*=======================================================
=============================
John Carter's Value Chart
========================================================
============================*/

if((colorBarsInput.BooleanValue) && 
(vcInput.BooleanValue)) {

int period = vcPeriodInput.GetInt();
vcDataSubgraph.Arrays[0][cur-1] = 

(sc.BaseData[SC_HIGH][cur-1] + sc.BaseData[SC_LOW]
[cur-1])/2;

sc.SimpleMovAvg(vcDataSubgraph.Arrays[0],vcDataSubgraph.
Arrays[1],cur-1,period);

float PreVarAs = vcDataSubgraph.Arrays[1]
[cur-1];

sc.ATR(sc.BaseData,vcDataSubgraph.Arrays[2],vcDataSubgra
ph.Arrays[3],cur-1,period,MOVAVGTYPE_SIMPLE);

float PreVolatiliteit = 
vcDataSubgraph.Arrays[3][cur-1]/period;

int vcPreHigh = (sc.BaseData[SC_HIGH][cur-1] - 
PreVarAs)/PreVolatiliteit;

int vcPreLow = (sc.BaseData[SC_LOW][cur-1] - 
PreVarAs)/PreVolatiliteit;

vcDataSubgraph.Arrays[4][cur] = 
(sc.BaseData[SC_HIGH][cur] + sc.BaseData[SC_LOW][cur])/
2;

sc.SimpleMovAvg(vcDataSubgraph.Arrays[4],vcDataSubgraph.
Arrays[5],cur,period);



float VarAs = vcDataSubgraph.Arrays[5][cur];

sc.ATR(sc.BaseData,vcDataSubgraph.Arrays[6],vcDataSubgra
ph.Arrays[7],cur,period,MOVAVGTYPE_SIMPLE);

float Volatiliteit = vcDataSubgraph.Arrays[7]
[cur]/period;

int vcHigh = (sc.BaseData[SC_HIGH][cur] - 
VarAs)/Volatiliteit;

int vcLow = (sc.BaseData[SC_LOW][cur] - VarAs)/
Volatiliteit;

if((vcPreHigh >= vcTriggerInput.GetInt()) && 
(vcHigh < vcTriggerInput.GetInt())) {

vcSubgraph.DataColor[cur-1] = 
vcSubgraph.SecondaryColor;

vcSubgraph[cur-1] = sc.BaseDataIn[SC_HIGH]
[cur-1] + vcOffsetInput.GetFloat();

} else if((vcPreLow <= 
-vcTriggerInput.GetInt()) && (vcLow > 
-vcTriggerInput.GetInt())) {

vcSubgraph.DataColor[cur-1] = 
vcSubgraph.PrimaryColor;

vcSubgraph[cur-1] = sc.BaseDataIn[SC_LOW]
[cur-1] - vcOffsetInput.GetFloat();

}
}

}

/*
jdt BetterVolume
Better Volume from emini-watch.com
Author: jsyd
Date: 10/04/2010

Added John Carter Value Chart
Date: 11/06/2010



Added VC On/Off option
Added On Bar CLose option
Added Option to use Bid/Ask Volume or Total Volume
Date: 12/11/2010

Fixed low volume color paint
Refactored to eliminate some unnecessary code
Date: 01/29/2011

 ****** Thanks to Scottorama at Sierra Charts ******
*/

#include "sierrachart.h"

/
********************************************************
***************/
SCSFExport scsf_jdtBetterVolume_v3(SCStudyGraphRef sc)
{

SCSubgraphRef volumeSubgraph = sc.Subgraph[0];
SCSubgraphRef volumeMASubgraph = sc.Subgraph[1];
SCSubgraphRef volCliUpColorSubgraph = 

sc.Subgraph[2];
SCSubgraphRef volCliDnColorSubgraph = 

sc.Subgraph[3];
SCSubgraphRef hVolChurnColorSubgraph = 

sc.Subgraph[4];
SCSubgraphRef hVolChurnCliColorSubgraph = 

sc.Subgraph[5];
SCSubgraphRef lVolColorSubgraph = sc.Subgraph[6];
SCSubgraphRef volCliUpFlagSubgraph = sc.Subgraph[7];
SCSubgraphRef volCliDnFlagSubgraph = sc.Subgraph[8];
SCSubgraphRef hVolChurnFlagSubgraph = 

sc.Subgraph[9];
SCSubgraphRef hVolChurnCliFlagSubgraph = 

sc.Subgraph[10];
SCSubgraphRef lVolFlagSubgraph = sc.Subgraph[11];



SCSubgraphRef barSubgraph = sc.Subgraph[12];
SCSubgraphRef vcSubgraph = sc.Subgraph[13];
SCSubgraphRef vcDataSubgraph = sc.Subgraph[14];

SCInputRef lookBackInput = sc.Input[0];
SCInputRef volMaTypeInput = sc.Input[1];
SCInputRef volMAPeriodInput = sc.Input[2];
SCInputRef onCloseInput = sc.Input[3];
SCInputRef volCliUpInput = sc.Input[4];
SCInputRef volCliDnInput = sc.Input[5];
SCInputRef hVolChurnInput = sc.Input[6];
SCInputRef hVolChurnCliInput = sc.Input[7];
SCInputRef lVolInput = sc.Input[8];
SCInputRef alert1Input = sc.Input[9];
SCInputRef alert2Input = sc.Input[10];
SCInputRef alert3Input = sc.Input[11];
SCInputRef alert4Input = sc.Input[12];
SCInputRef alert5Input = sc.Input[13];
SCInputRef colorBarsInput = sc.Input[14];
SCInputRef colorBarsNeutralInput = sc.Input[15];
SCInputRef baVolInput = sc.Input[16];
SCInputRef vcInput = sc.Input[17];
SCInputRef vcPeriodInput = sc.Input[18];
SCInputRef vcTriggerInput = sc.Input[19];
SCInputRef vcOffsetInput = sc.Input[20];

if(sc.SetDefaults)
{

sc.GraphName="jdt BetterVolume v3";
sc.StudyDescription="Better Volume - Histogram 

or ColorBars, with, optional, ValueChart points 
plotted";

volumeSubgraph.Name = "Volume Bars";
volumeSubgraph.DrawStyle = DRAWSTYLE_BAR;
volumeSubgraph.PrimaryColor = RGB(0, 255, 255);



volumeSubgraph.LineWidth = 4;

volumeMASubgraph.Name = "Volume MA";
volumeMASubgraph.DrawStyle = DRAWSTYLE_LINE;
volumeMASubgraph.PrimaryColor = RGB(255, 0, 0);
volumeMASubgraph.LineWidth = 2;

volCliUpColorSubgraph.Name = "Volume Climax Up 
Color";

volCliUpColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

volCliUpColorSubgraph.PrimaryColor = RGB(128,0, 
0);

volCliDnColorSubgraph.Name = "Volume Climax 
Down Color";

volCliDnColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

volCliDnColorSubgraph.PrimaryColor = RGB(255, 
255, 255);

hVolChurnColorSubgraph.Name = "High Volume 
Churn Color";

hVolChurnColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnColorSubgraph.PrimaryColor = RGB(255, 
128, 0);

hVolChurnCliColorSubgraph.Name = "High Volume 
Churn + Climax Color";

hVolChurnCliColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnCliColorSubgraph.PrimaryColor = 
RGB(255, 0, 255);

lVolColorSubgraph.Name = "Low Volume Color";
lVolColorSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;



lVolColorSubgraph.PrimaryColor = RGB(192, 192, 
192);

volCliUpFlagSubgraph.Name = "Volume Climax Up 
Flag";

volCliUpFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

volCliDnFlagSubgraph.Name = "Volume Climax Down 
Flag";

volCliDnFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnFlagSubgraph.Name = "High Volume Churn 
Flag";

hVolChurnFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnCliFlagSubgraph.Name = "High Volume 
Churn + Climax Flag";

hVolChurnCliFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

lVolFlagSubgraph.Name = "Low Volume Flag";
lVolFlagSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;

        barSubgraph.Name = "Bar";
        barSubgraph.DrawStyle = DRAWSTYLE_COLORBAR;

barSubgraph.PrimaryColor = RGB(0, 255, 255);

vcSubgraph.Name = "Value Chart";
vcSubgraph.DrawStyle = DRAWSTYLE_POINT;
vcSubgraph.PrimaryColor = RGB(0, 255, 0);
vcSubgraph.SecondaryColor = RGB(255, 0, 0);
vcSubgraph.SecondaryColorUsed = 1;
vcSubgraph.LineWidth = 4;



// Inputs

lookBackInput.Name = "Look Back Bars";
lookBackInput.SetInt(20);
lookBackInput.SetIntLimits(1,1000);

volMaTypeInput.Name = "Volume MA Type";

volMaTypeInput.SetMovAvgType(MOVAVGTYPE_SIMPLE);

volMAPeriodInput.Name = "Volume MA Period";
volMAPeriodInput.SetInt(100);
volMAPeriodInput.SetIntLimits(1,1000);

volMaTypeInput.Name = "Volume MA Type";

volMaTypeInput.SetMovAvgType(MOVAVGTYPE_SIMPLE);

onCloseInput.Name = "Only Paint Signals on Bar 
Close";

onCloseInput.SetYesNo(true);

volCliUpInput.Name = "Show Volume Climax Up 
Bar";

volCliUpInput.SetYesNo(true);

volCliDnInput.Name = "Show Volume Climax Down 
Bar";

volCliDnInput.SetYesNo(true);

hVolChurnInput.Name = "Show High Volume Churn 
Bar";

hVolChurnInput.SetYesNo(true);

hVolChurnCliInput.Name = "Show High Volume 
Churn + Climax Bar";

hVolChurnCliInput.SetYesNo(true);



lVolInput.Name = "Show Low Volume Bar";
lVolInput.SetYesNo(true);

alert1Input.Name = "Volume Climax Up Alert 
(Zero for off)";
        alert1Input.SetInt(0);
        alert1Input.SetIntLimits(0, 50);

alert2Input.Name = "Volume Climax Down Alert 
(Zero for off)";
        alert2Input.SetInt(0);
        alert2Input.SetIntLimits(0, 50);

alert3Input.Name = "High Volume Churn Alert 
(Zero for off)";
        alert3Input.SetInt(0);
        alert3Input.SetIntLimits(0, 50);

alert4Input.Name = "High Volume Churn + Climax 
Alert (Zero for off)";
        alert4Input.SetInt(0);
        alert4Input.SetIntLimits(0, 50);

alert5Input.Name = "Low Volume Alert (Zero for 
off)";
        alert5Input.SetInt(0);
        alert5Input.SetIntLimits(0, 50);

colorBarsInput.Name = "Color Bars (No = Volume 
Histogram)";

colorBarsInput.SetYesNo(false);

colorBarsNeutralInput.Name = "Make non-signal 
Color Bars netural color";

colorBarsNeutralInput.SetYesNo(false);



vcInput.Name = "Plot Value Chart Signals (Color 
Bar mode Only)";

vcInput.SetYesNo(true);

baVolInput.Name = "Use Bid/Ask Volume for Calc 
- Otherwise Total Volume";

baVolInput.SetYesNo(true);

vcPeriodInput.Name = "Value Chart Period";
        vcPeriodInput.SetInt(5);
        vcPeriodInput.SetIntLimits(0, 1000);

vcTriggerInput.Name = "Value Chart Trigger";
        vcTriggerInput.SetInt(8);
        vcTriggerInput.SetIntLimits(0, 16);

vcOffsetInput.Name = "Value Chart Points 
Offset";
        vcOffsetInput.SetFloat(.001);
        vcOffsetInput.SetFloatLimits(.00001f, 1000);

sc.DrawZeros = false;
        sc.AutoLoop = 1;

sc.FreeDLL = 0;
sc.GraphRegion = 2;

return;
}

int cur = sc.Index;
int upBar;
float Value1, Value1Bid, Value1Ask, Value2, 

Value2Bid, Value2Ask, Value3, Range;

SCFloatArrayRef RangeArray = 
volumeSubgraph.Arrays[0];

SCFloatArrayRef Value2Array = 



volumeSubgraph.Arrays[1];
SCFloatArrayRef Value2BidArray = 

volumeSubgraph.Arrays[2];
SCFloatArrayRef Value2AskArray = 

volumeSubgraph.Arrays[3];
SCFloatArrayRef Value3Array = 

volumeSubgraph.Arrays[4];

if(!colorBarsInput.BooleanValue) {
volumeSubgraph[cur] = sc.BaseDataIn[SC_VOLUME]

[cur];
volumeSubgraph.DataColor[cur] = 

volumeSubgraph.PrimaryColor;
sc.MovingAverage(sc.BaseDataIn[SC_VOLUME], 

volumeMASubgraph, volMaTypeInput.GetMovAvgType() , cur, 
volMAPeriodInput.GetInt());

} else if(colorBarsNeutralInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

barSubgraph.PrimaryColor;
barSubgraph[cur] = sc.BaseDataIn[SC_LAST][cur];

}

if((sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED) || (!onCloseInput.BooleanValue)) {

if(sc.BaseDataIn[SC_OPEN][cur] < 
sc.BaseDataIn[SC_LAST][cur]) {

upBar = 1;
} else if(sc.BaseDataIn[SC_OPEN][cur] > 

sc.BaseDataIn[SC_LAST][cur]) {
upBar = -1;

} else {
upBar = 0;

}
Range = sc.BaseDataIn[SC_HIGH][cur] - 

sc.BaseDataIn[SC_LOW][cur];
RangeArray[cur] = Range;
Value1 = sc.BaseDataIn[SC_VOLUME][cur];



if(baVolInput.BooleanValue) {
Value1Bid = sc.BaseDataIn[SC_BIDVOL][cur];
Value1Ask = sc.BaseDataIn[SC_ASKVOL][cur];

} else {
Value1Bid = sc.BaseDataIn[SC_VOLUME][cur];
Value1Ask = sc.BaseDataIn[SC_VOLUME][cur];

}
Value2 = Value1*Range;
Value2Bid = Value1Bid*Range;
Value2Ask = Value1Ask*Range;
Value2Array[cur] = Value2;
Value2BidArray[cur] = Value2Bid;
Value2AskArray[cur] = Value2Ask;
if (Range != 0.0) {

Value3 = Value1/Range;
} else {

Value3 = 0.0;
}
Value3Array[cur] = Value3;

// Now to the good stuff

if (Value2Ask == sc.GetHighest(Value2AskArray, 
lookBackInput.GetInt()) && (upBar == 1) && 
(volCliUpInput.BooleanValue)) { //Volume CLimax Up

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

volCliUpColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
volCliUpColorSubgraph.PrimaryColor;

}
volCliUpFlagSubgraph[cur] = 1;
if(alert1Input.GetInt() > 0) {

sc.SetAlert(alert1Input.GetInt(),cur);



}
}

if (Value2Bid == sc.GetHighest(Value2BidArray, 
lookBackInput.GetInt()) && (upBar == -1) && 
(volCliDnInput.BooleanValue)) { //Volume CLimax Down

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

volCliDnColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
volCliDnColorSubgraph.PrimaryColor;

}
volCliDnFlagSubgraph[cur] = 1;
if(alert2Input.GetInt() > 0) {

sc.SetAlert(alert2Input.GetInt(),cur);
}

}

if (Value3 == sc.GetHighest(Value3Array, 
lookBackInput.GetInt()) && 
(hVolChurnInput.BooleanValue)) { //High Volume Churn

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

hVolChurnColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
hVolChurnColorSubgraph.PrimaryColor;

}
hVolChurnFlagSubgraph[cur] = 1;
if(alert3Input.GetInt() > 0) {

sc.SetAlert(alert3Input.GetInt(),cur);



}
}

if (Value2 == sc.GetHighest(Value2Array, 
lookBackInput.GetInt()) && Value3 == 
sc.GetHighest(Value3Array, lookBackInput.GetInt()) && 
(hVolChurnCliInput.BooleanValue)) { //High Volume Churn 
+ Climax

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

hVolChurnCliColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
hVolChurnCliColorSubgraph.PrimaryColor;

}
hVolChurnCliFlagSubgraph[cur] = 1;
if(alert4Input.GetInt() > 0) {

sc.SetAlert(alert4Input.GetInt(),cur);
}

}

if (Value1 == 
sc.GetLowest(sc.BaseDataIn[SC_VOLUME], 
lookBackInput.GetInt()) && (lVolInput.BooleanValue)) 
{ //Low Volume Climax

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

lVolColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
lVolColorSubgraph.PrimaryColor;

}
lVolFlagSubgraph[cur] = 1;



if(alert5Input.GetInt() > 0) {
sc.SetAlert(alert5Input.GetInt(),cur);

}
}

}

/
*=======================================================
=============================
John Carter's Value Chart
========================================================
============================*/

if((colorBarsInput.BooleanValue) && 
(vcInput.BooleanValue)) {

int period = vcPeriodInput.GetInt();
vcDataSubgraph.Arrays[0][cur-1] = 

(sc.BaseData[SC_HIGH][cur-1] + sc.BaseData[SC_LOW]
[cur-1])/2;

sc.SimpleMovAvg(vcDataSubgraph.Arrays[0],vcDataSubgraph.
Arrays[1],cur-1,period);

float PreVarAs = vcDataSubgraph.Arrays[1]
[cur-1];

sc.ATR(sc.BaseData,vcDataSubgraph.Arrays[2],vcDataSubgra
ph.Arrays[3],cur-1,period,MOVAVGTYPE_SIMPLE);

float PreVolatiliteit = 
vcDataSubgraph.Arrays[3][cur-1]/period;

int vcPreHigh = (sc.BaseData[SC_HIGH][cur-1] - 
PreVarAs)/PreVolatiliteit;

int vcPreLow = (sc.BaseData[SC_LOW][cur-1] - 
PreVarAs)/PreVolatiliteit;

vcDataSubgraph.Arrays[4][cur] = 
(sc.BaseData[SC_HIGH][cur] + sc.BaseData[SC_LOW][cur])/
2;



sc.SimpleMovAvg(vcDataSubgraph.Arrays[4],vcDataSubgraph.
Arrays[5],cur,period);

float VarAs = vcDataSubgraph.Arrays[5][cur];

sc.ATR(sc.BaseData,vcDataSubgraph.Arrays[6],vcDataSubgra
ph.Arrays[7],cur,period,MOVAVGTYPE_SIMPLE);

float Volatiliteit = vcDataSubgraph.Arrays[7]
[cur]/period;

int vcHigh = (sc.BaseData[SC_HIGH][cur] - 
VarAs)/Volatiliteit;

int vcLow = (sc.BaseData[SC_LOW][cur] - VarAs)/
Volatiliteit;

if((vcPreHigh >= vcTriggerInput.GetInt()) && 
(vcHigh < vcTriggerInput.GetInt())) {

vcSubgraph.DataColor[cur-1] = 
vcSubgraph.SecondaryColor;

vcSubgraph[cur-1] = sc.BaseDataIn[SC_HIGH]
[cur-1] + vcOffsetInput.GetFloat();

} else if((vcPreLow <= 
-vcTriggerInput.GetInt()) && (vcLow > 
-vcTriggerInput.GetInt())) {

vcSubgraph.DataColor[cur-1] = 
vcSubgraph.PrimaryColor;

vcSubgraph[cur-1] = sc.BaseDataIn[SC_LOW]
[cur-1] - vcOffsetInput.GetFloat();

}
}

}

 // Author: jsyd
#include "sierrachart.h"

//SCDLLName("ZigZagCumVolume") 

SCSFExport scsf_ZigZagCumVolume(SCStudyGraphRef sc)



{
SCSubgraphRef ZigZag = sc.Subgraph[0];
SCSubgraphRef UpLength = sc.Subgraph[2];
SCSubgraphRef DnLength = sc.Subgraph[3];
SCSubgraphRef Volume = sc.Subgraph[4];
SCSubgraphRef Ratio = sc.Subgraph[5];
SCSubgraphRef textColor = sc.Subgraph[6];
SCSubgraphRef tH = sc.Subgraph[7];
SCSubgraphRef tL = sc.Subgraph[8];
SCSubgraphRef pV = sc.Subgraph[9];
SCSubgraphRef test = sc.Subgraph[10];

SCInputRef VersionUpdate = sc.Input[0];
SCInputRef InputDataHigh = sc.Input[1];
SCInputRef InputDataLow = sc.Input[2];
SCInputRef CalculationMode = sc.Input[3];
SCInputRef RevPercent = sc.Input[4];
SCInputRef RevAmount = sc.Input[5];
SCInputRef NumberBarsForReversal = sc.Input[6];
SCInputRef UseBidAsk = sc.Input[7];
SCInputRef CalcRatio = sc.Input[8];
SCInputRef MFactor = sc.Input[9];
SCInputRef showText = sc.Input[10];
SCInputRef textOffset = sc.Input[11];

if(sc.SetDefaults)
{

sc.GraphName="Zig Zag Cumulative Volume";
sc.StudyDescription="Chart cumulative volume 

from each Zig Zag direction change. You can choose 
volume type. Also includes, optionally, average volume 
labels for each move and volume/price ratio bars.";

//Manual looping

sc.GraphRegion = 0;



ZigZag.Name = "Zig Zag Line";
ZigZag.DrawStyle = DRAWSTYLE_DONOTDRAW;

UpLength.Name = "Up Length";
UpLength.DrawStyle = DRAWSTYLE_IGNORE;

DnLength.Name = "Down Length";
DnLength.DrawStyle = DRAWSTYLE_IGNORE;

Volume.Name = "Volume Bars";
Volume.DrawStyle = DRAWSTYLE_BAR;
Volume.PrimaryColor = RGB(255, 255, 255);
Volume.SecondaryColor = RGB(202, 68, 95);
Volume.SecondaryColorUsed = 1;
Volume.LineWidth = 4;

Ratio.Name = "Volume/Price Ratio";
Ratio.DrawStyle = DRAWSTYLE_BAR;
Ratio.PrimaryColor = RGB(0, 128, 255);
Ratio.SecondaryColor = RGB(255, 255, 0);
Ratio.SecondaryColorUsed = 1;
Ratio.LineWidth = 1;

textColor.Name = "Text Color";
textColor.DrawStyle = DRAWSTYLE_IGNORE;
textColor.PrimaryColor = RGB(255, 255, 255);
textColor.SecondaryColor = RGB(202, 68, 95);
textColor.SecondaryColorUsed = 1;

tH.Name = "Debug-High Index";
tH.DrawStyle = DRAWSTYLE_IGNORE;

tL.Name = "Debug-Low Index";
tL.DrawStyle = DRAWSTYLE_IGNORE;

pV.Name = "Debug-Direction";



pV.DrawStyle = DRAWSTYLE_IGNORE;

test.Name = "Test";
test.DrawStyle = DRAWSTYLE_IGNORE;

// Inputs

InputDataHigh.Name = "Input Data for High";
InputDataHigh.SetInputDataIndex(SC_HIGH);

InputDataLow.Name = "Input Data for Low";
InputDataLow.SetInputDataIndex(SC_LOW);

CalculationMode.Name = "Calculation Mode 
(1,2,3)";

CalculationMode.SetInt(1);
CalculationMode.SetIntLimits(1, 3);

RevPercent.Name = "Reversal % for Calculation 
Mode 1";

RevPercent.SetFloat(.15f);

RevAmount.Name = "Reversal Amount for 
Calculation Mode 2,3";

RevAmount.SetFloat(0.01f);

NumberBarsForReversal.Name = "Number of Bars 
Required for Reversal (Calculation mode 2)";

NumberBarsForReversal.SetInt(5);

UseBidAsk.Name = "Volume (1=BA,2=UT/
DT,3=BATrades,4=B/ADiffH,5=B/ADiffL,6=BvsA,7=total)";

UseBidAsk.SetInt(7);
UseBidAsk.SetIntLimits(1, 7);

CalcRatio.Name = "Show Volume/Price Ratio";
CalcRatio.SetYesNo(false);



MFactor.Name = "Mutliplication Factor for Ratio 
Display";

MFactor.SetInt(1);

showText.Name = "Show Avg Volume Labels";
showText.SetYesNo(false);

textOffset.Name = "Label Offset";
textOffset.SetFloat(2000);

VersionUpdate.Name = "Version";
VersionUpdate.SetInt(9);
VersionUpdate.SetIntLimits(9,9);

sc.ValueFormat = 0;
sc.FreeDLL = 0;
sc.AutoLoop = 0;
sc.GraphRegion=1;

return;
}

int& lastUpIndex = sc.PersistVars->i1;
int& lastDnIndex = sc.PersistVars->i2;
int& upIndex = sc.PersistVars->i3;
int& dnIndex = sc.PersistVars->i4;
int& lastDir = sc.PersistVars->i5;
int& toolInc = sc.PersistVars->i6;

const int toolID = 12890431;

for (int Index = sc.UpdateStartIndex; Index <= 
sc.ArraySize - 1; Index++)

{
switch (CalculationMode.GetInt())
{



case 1:
sc.ZigZag(

sc.BaseData[InputDataHigh.GetInputDataIndex()],

sc.BaseData[InputDataLow.GetInputDataIndex()],
ZigZag,
Index,
RevPercent.GetFloat() * 0.01f
);

break;
case 2:

sc.ZigZag2(

sc.BaseData[InputDataHigh.GetInputDataIndex()],

sc.BaseData[InputDataLow.GetInputDataIndex()],
ZigZag,
Index,
NumberBarsForReversal.GetInt(),
RevAmount.GetFloat()
);

break;
case 3:

sc.ZigZag(

sc.BaseData[InputDataHigh.GetInputDataIndex()],

sc.BaseData[InputDataLow.GetInputDataIndex()],
ZigZag,
Index,
0.0f,
RevAmount.GetFloat()
);

break;
}

}



const int UniqueID = 11062009;
int Index = sc.UpdateStartIndex;
int EndIndex = 0;
int LastIndex = sc.PersistVars->i1;

SCFloatArrayRef Values = ZigZag.Data;
SCFloatArrayRef Peaks = ZigZag.Arrays[0];

int StartIndex = 0;
if (sc.UpdateStartIndex == 0)
{

StartIndex = sc.ArraySize - 1;
LastIndex = 0;

}
else

StartIndex = sc.UpdateStartIndex;

for (int i = StartIndex; i >= 0; i--)
{

if (Peaks[i] != 0.0f)
{

EndIndex = i;
break;

}
}

if (LastIndex > sc.UpdateStartIndex)
LastIndex = 0;

if (EndIndex == LastIndex)
return;

for (int i = LastIndex; i <= EndIndex; i++)
{

if (Peaks[i] == 0.0f) //not a peak, nothing to 
be drawn



continue;

SCString LengthStr;
SCString ReversalPrice;
double Length = 0.0;
for (int i1 = i - 1; i1 >= 0; i1--)
{

if (Peaks[i1] == -Peaks[i])
{

Length = Values[i] - Values[i1];
}

}
if (Peaks[i] == 1.0f) 
{

if(lastUpIndex > lastDnIndex) {
// UpLength[lastUpIndex] = 0;

}
UpLength[i] = (float)Length;
lastUpIndex = i;

} else {
if(lastDnIndex > lastUpIndex) {

// DnLength[lastDnIndex] = 0;
}
DnLength[i] = (float)Length;
lastDnIndex = i;

}
}

int u = 0;
int barCnt = 0;
for (u = 0; u < sc.ArraySize; u++)
{

barCnt++;
test[u] = toolID;

// if(showText.BooleanValue) {
s_UseTool Tool1;
Tool1.Clear();



Tool1.ChartNumber = sc.ChartNumber;
Tool1.Tool = TOOL_TEXT;
Tool1.Region = sc.GraphRegion;
SCString StrATR;
Tool1.FontSize = 8;
Tool1.FontBold = true;
Tool1.TextAlignment = DT_CENTER|DT_TOP;
Tool1.AddMethod = UTAM_ADD_ALWAYS;

// }

float tmpVol = 0;
float tmpUVol = 0;
float tmpDVol = 0;
float tempLow = 0;
float tempHigh = 0;
float uVar = 0;
float rHigh = 0;
float rLow = 0;
// Get Volume

if(UseBidAsk.GetInt() == 1) {
tmpUVol = sc.BaseDataIn[SC_ASKVOL][u];
tmpDVol = sc.BaseDataIn[SC_BIDVOL][u];

} else if(UseBidAsk.GetInt() == 2) {
tmpUVol = sc.BaseDataIn[SC_UPVOL][u];
tmpDVol = sc.BaseDataIn[SC_DOWNVOL][u];

} else if(UseBidAsk.GetInt() == 3) {
tmpUVol = sc.BaseDataIn[SC_ASKNT][u];
tmpDVol = sc.BaseDataIn[SC_BIDNT][u];

} else {
if(UseBidAsk.GetInt() == 4) {

tmpUVol = sc.BaseDataIn[15][u];
tmpDVol = sc.BaseDataIn[15][u];

} else if(UseBidAsk.GetInt() == 5) {
tmpUVol = sc.BaseDataIn[16][u];
tmpDVol = sc.BaseDataIn[16][u];

} else if(UseBidAsk.GetInt() == 6) {



tmpUVol = (sc.BaseDataIn[SC_ASKVOL][u] 
- sc.BaseDataIn[SC_BIDVOL][u]);

tmpDVol = (sc.BaseDataIn[SC_ASKVOL][u] 
- sc.BaseDataIn[SC_BIDVOL][u]);

} else {
tmpUVol = sc.BaseDataIn[SC_VOLUME][u];
tmpDVol = sc.BaseDataIn[SC_VOLUME][u];

}
}

if(pV[u-1] == 1) {
Volume.DataColor[u] = Volume.PrimaryColor;
Volume[u] = tmpUVol + Volume[u-1];

} else if(pV[u-1] == -1) {
Volume.DataColor[u] = 

Volume.SecondaryColor;
Volume[u] = tmpDVol + Volume[u-1];

}

pV[u] = pV[u-1];

if(tH[u] == 0) {
tH[u] = tH[u-1];

}
if(tL[u] == 0) {

tL[u] = tL[u-1];
}

if(ZigZag[u] != 0) {
if(ZigZag[u] > ZigZag[u-1]) {

if(pV[u] == -1) {
Volume.DataColor[u] = 

Volume.PrimaryColor;
Volume[u] = tmpUVol;
if(toolInc == 0) {

Tool1.Color = 
textColor.SecondaryColor;



Tool1.BeginDateTime = 
sc.BaseDateTimeIn[u-1];

Tool1.LineNumber = 
toolID+toolInc;

StrATR.Format("%.0f",
(Volume[u-1]/barCnt));

Tool1.Text = StrATR;
if(UseBidAsk.GetInt() == 6) {

Tool1.BeginValue = 
Volume[u-1]-textOffset.GetFloat();

} else {
Tool1.BeginValue = 

Volume[u-1]+textOffset.GetFloat();
}
if(showText.BooleanValue) {

sc.UseTool(Tool1);
}

}
toolInc = 1;
barCnt = 0;

} else if(pV[u] == 1) {
tL[u] = (float)(u+1);

}
pV[u] = 1; 

} else if(ZigZag[u] < ZigZag[u-1]) {
if(pV[u] == 1) {

Volume.DataColor[u] = 
Volume.SecondaryColor;

Volume[u] = tmpDVol;
if(toolInc == 1) {

Tool1.Color = 
textColor.PrimaryColor;

Tool1.BeginDateTime = 
sc.BaseDateTimeIn[u-1];

Tool1.LineNumber = 
toolID+toolInc;

StrATR.Format("%.0f",



(Volume[u-1]/barCnt));
Tool1.Text = StrATR;
Tool1.BeginValue = 

Volume[u-1]+textOffset.GetFloat();
if(showText.BooleanValue) {

sc.UseTool(Tool1);
}

}
toolInc = 0;
barCnt = 0;

} else if(pV[u] == -1) {
tH[u] = (float)(u+1);

}
pV[u] = -1; 

}
}

if(sc.GetBarHasClosedStatus(u) == 
BHCS_BAR_HAS_CLOSED) {

if(CalcRatio.BooleanValue) {
if(tL[u] > tH[u]) {

Ratio.DataColor[u] = 
Ratio.PrimaryColor;

if(tL[u] == u) {
rHigh = sc.BaseDataIn[SC_HIGH]

[(int)tH[u]];
rLow = sc.BaseDataIn[SC_LOW]

[u];
} else {

rHigh = sc.BaseDataIn[SC_HIGH]
[u];

rLow = sc.BaseDataIn[SC_LOW]
[(int)tL[u]];

}
} else {

Ratio.DataColor[u] = 
Ratio.SecondaryColor;



if(tH[u] == u) {
rHigh = sc.BaseDataIn[SC_HIGH]

[u];
rLow = sc.BaseDataIn[SC_LOW]

[(int)tL[u]];
} else {

rHigh = sc.BaseDataIn[SC_HIGH]
[(int)tH[u]];

rLow = sc.BaseDataIn[SC_LOW]
[u];

}
}
float rLength = (rHigh - rLow);
float lenTicks = rLength/sc.TickSize;
if(lenTicks != 0) {

Ratio[u] = ((Volume[u]/lenTicks) * 
MFactor.GetInt());

}
}

}
}
sc.PersistVars->i1 = EndIndex - 1;

}

#include "sierrachart.h"
//SCDLLName("Tom DeMark Studies")

SCSFExport scsf_TDMovingAverages (SCStudyGraphRef sc)
{

SCSubgraphRef HiAvg  = sc.Subgraph[0];
SCSubgraphRef LoAvg  = sc.Subgraph[1];

int& HiDays = sc.PersistVars->i1;
int& LoDays = sc.PersistVars->i2;

if (sc.SetDefaults)
{



sc.GraphName = "TD Moving Averages";
sc.GraphRegion = 0;
sc.DrawZeros = 0;
sc.FreeDLL =0;
sc.AutoLoop = 1;
HiAvg.Name = "Upper Moving Average";
HiAvg.DrawStyle = DRAWSTYLE_LINE_SKIPZEROS;
HiAvg.LineWidth = 2;
HiAvg.PrimaryColor = RGB(192,0,0);
LoAvg.Name = "Lower Moving Average";
LoAvg.DrawStyle = DRAWSTYLE_LINE_SKIPZEROS;
LoAvg.LineWidth = 2;
LoAvg.PrimaryColor = RGB(0,128,0);
return;

}

if (sc.Index < 12) return;

if(sc.High[sc.Index] < sc.GetLowest(sc.High, 
sc.Index - 1, 12))

{
HiDays = 4;
LoDays = 0;

}
else HiDays--;
if(sc.Low[sc.Index] > sc.GetHighest(sc.Low, sc.Index 

- 1, 12))
{

LoDays = 4;
HiDays = 0;

}
else LoDays--;

if(HiDays > 0) sc.MovingAverage(sc.High, HiAvg, 
MOVAVGTYPE_SIMPLE, sc.Index, 5);

else HiAvg[sc.Index] = 0;
if(LoDays > 0) sc.MovingAverage(sc.Low, LoAvg, 



MOVAVGTYPE_SIMPLE, sc.Index, 5);
else LoAvg[sc.Index] = 0;

if(HiDays > 0 && sc.Close[sc.Index - 1] > 
HiAvg[sc.Index - 1] && sc.Open[sc.Index] > 
HiAvg[sc.Index]) HiDays = 0;

if(LoDays > 0 && sc.Close[sc.Index - 1] < 
LoAvg[sc.Index - 1] && sc.Open[sc.Index] < 
LoAvg[sc.Index]) LoDays = 0;
}

#include "sierrachart.h"

/
*=======================================================
===================*/

SCSFExport 
scsf_TriangularBollingerBands(SCStudyInterfaceRef sc)
{

SCSubgraphRef BollingerUpperBand = sc.Subgraph[1];
SCSubgraphRef BollingerLowerBand = sc.Subgraph[2];
SCSubgraphRef BollingerMiddleBand = sc.Subgraph[3];

SCSubgraphRef AtrTemp = sc.Subgraph[7];
SCSubgraphRef StdTemp = sc.Subgraph[8];

SCInputRef InputData = sc.Input[0];

SCInputRef BollingerPeriod = sc.Input[3];
SCInputRef BollingerStandardDeviations = 

sc.Input[4];

if(sc.SetDefaults)
{

sc.GraphName = "Triangular Bollinger Bands";



sc.StudyDescription = "Bollinger Bands based on 
a Triangular Moving Average";

sc.GraphRegion = 0;  
sc.AutoLoop = true;
sc.FreeDLL = 0;

BollingerUpperBand.Name = "Bollinger Upper 
Band";

BollingerUpperBand.DrawStyle = DRAWSTYLE_LINE;
BollingerUpperBand.PrimaryColor = COLOR_BLACK;

BollingerLowerBand.Name = "Bollnger Lower 
Band";

BollingerLowerBand.DrawStyle = DRAWSTYLE_LINE;
BollingerLowerBand.PrimaryColor = COLOR_BLACK;

BollingerMiddleBand.Name = "Bollnger Middle 
Band";

BollingerMiddleBand.DrawStyle = DRAWSTYLE_LINE;
BollingerMiddleBand.PrimaryColor = COLOR_BLACK;

InputData.Name = "Input Data";
InputData.SetInputDataIndex(SC_LAST);

BollingerPeriod.Name = "Bollinger Bands - 
Period";

BollingerPeriod.SetInt(20);
BollingerPeriod.SetIntLimits(1,1000);

BollingerStandardDeviations.Name = "Bollinger 
Bands - Standard Deviations";

BollingerStandardDeviations.SetFloat(2.0f);

BollingerStandardDeviations.SetFloatLimits(.0001f,1000);

return;



}

//Bollinger Standard Deviations

sc.StdDeviation(sc.BaseDataIn[InputData.GetInputDataInde
x()], StdTemp, BollingerPeriod.GetInt());

//Band Calculations

sc.TriangularMovingAverage(sc.BaseDataIn[InputData.GetIn
putDataIndex()], sc.Subgraph[10], 
BollingerPeriod.GetInt());

//float TriangularMovingAverage = sc.Subgraph[10]
[sc.Index];

BollingerMiddleBand[sc.Index] = sc.Subgraph[10]
[sc.Index];

BollingerUpperBand[sc.Index] = 
BollingerMiddleBand[sc.Index] + 
(StdTemp[sc.Index]*BollingerStandardDeviations.GetFloat(
));

BollingerLowerBand[sc.Index] = 
BollingerMiddleBand[sc.Index] - 
(StdTemp[sc.Index]*BollingerStandardDeviations.GetFloat(
));
}

#include "sierrachart.h"

//SCDLLName("VwapBands")



SCSFExport scsf_VwapBands(SCStudyGraphRef sc)
{
    if (sc.SetDefaults)
    {        
        sc.GraphName = "VwapBands";
        sc.StudyDescription = "<a href=""http://
www.sierrachart.com/supportboard/showthread.php?
t=21384"">Need help with VWAP bands, etc</a>.";
        sc.GraphRegion = 0;
        sc.ScaleRangeType = SCALE_SAMEASREGION; //So it 
doesn't squish the chart
        
        sc.StudyDescription = "VwapBands";
        
        /*Optional:
        Have "sc.FreeDLL = 0" when you are finished 
developing your function. This makes calling your 
function faster. However, if you need
        to make changes to the code after applying it to 
a chart, you will need to restart SierraChart (SC) to 
release the DLL.
        Alternatively, if you want to make changes and 
then test it have "sc.FreeDLL = 1" so you do not have to 
repeatedly restart SC. */
        sc.FreeDLL = 0;

        sc.AutoLoop = 1;
        
        sc.Subgraph[0].Name = "Vwap";
        sc.Subgraph[0].PrimaryColor = RGB(0, 0, 255); 
        sc.Subgraph[0].LineWidth = 2;
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[0].LineStyle = LINESTYLE_SOLID;
        
        sc.Subgraph[1].Name = "Vwsd1 Upper";
        sc.Subgraph[1].PrimaryColor = RGB(0, 0, 255); 



        sc.Subgraph[1].LineWidth = 1;
        sc.Subgraph[1].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[1].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[2].Name = "Vwsd1 Lower";
        sc.Subgraph[2].PrimaryColor = RGB(0, 0, 255); 
        sc.Subgraph[2].LineWidth = 1;
        sc.Subgraph[2].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[2].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[3].Name = "Vwsd2 Upper";
        sc.Subgraph[3].PrimaryColor = RGB(0, 0, 255); 
        sc.Subgraph[3].LineWidth = 1;
        sc.Subgraph[3].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[3].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[4].Name = "Vwsd2 Lower";
        sc.Subgraph[4].PrimaryColor = RGB(0, 0, 255); 
        sc.Subgraph[4].LineWidth = 1;
        sc.Subgraph[4].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[4].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[5].Name = "Vwsd3 Upper";
        sc.Subgraph[5].PrimaryColor = RGB(0, 0, 255); 
        sc.Subgraph[5].LineWidth = 1;
        sc.Subgraph[5].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[5].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[6].Name = "Vwsd3 Lower";
        sc.Subgraph[6].PrimaryColor = RGB(0, 0, 255); 
        sc.Subgraph[6].LineWidth = 1;
        sc.Subgraph[6].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[6].LineStyle = LINESTYLE_DASH;
        
        
        sc.Input[0].Name  = "Input Data";
        sc.Input[0].SetInputDataIndex(SC_LAST);



        
        sc.Input[1].Name = "Display Historically";
        sc.Input[1].SetYesNo(1);
        
        sc.Input[2].Name = "Use Chart Settings Start 
Time instead of 0:00";
        sc.Input[2].SetYesNo(0);
        

        return;
    }

    long InputDataIndex = 
sc.Input[0].GetInputDataIndex();
    int DisplayHistorically = sc.Input[1].GetYesNo(); // 
Display historically (Yes/No)
    int Ucssti0 = sc.Input[2].GetYesNo(); // Use Chart 
Settings Start Time instead of 0:00 (Yes/No)
    
    
    int Tsst, Cbd; // Trading session start time / 
Current bar date
    SCDateTime Cbdt, Pbdt, Tssdt; // Current bar date/
time / Previous bar date/time / Trading session start 
date/time

    bool Ntsb; // New trading session bar
    
    int& Ntsbi = sc.PersistVars->i1; // New trading 
session bar index
    
    SCFloatArrayRef InputData = 
sc.Subgraph[0].Arrays[0]; // InputData
    SCFloatArrayRef Vol = sc.Subgraph[0].Arrays[1]; // 
Volume of bar
    SCFloatArrayRef Rsidtv = 
sc.Subgraph[0].Arrays[2]; // Running sum of (InputData) 



* (Volume)
    SCFloatArrayRef Rsv = sc.Subgraph[0].Arrays[3]; // 
Running sum of Volume
    SCFloatArrayRef Vwap = sc.Subgraph[0].Arrays[4]; // 
Volume weighted average price
    SCFloatArrayRef Rssd = sc.Subgraph[0].Arrays[5]; // 
Running sum of (squared deviations of InputData from 
Vwap) * (Volume)
    SCFloatArrayRef Vwsd = sc.Subgraph[0].Arrays[6]; // 
Volume weighted standard deviation

    
    Cbd = sc.BaseDateTimeIn[sc.Index].GetDate();
    
    // If "Use Chart Settings Start Time instead of 
0:00" is "Yes", then if using the evening session times, 
then use evening session
    // start time otherwise use day session start time
    // If "Use Chart Settings Start Time instead of 
0:00" is "No" then use 0:00 as start time
    Tsst = Ucssti0 ? (sc.UseSecondStartEndTimes ? 
sc.StartTime2 : sc.StartTime1) : 0;
    
    Tssdt = COMBINE_DATE_TIME(Cbd, Tsst);
    
    Cbdt = sc.BaseDateTimeIn[sc.Index];
    
    if (sc.Index > 0)
    { Pbdt = sc.BaseDateTimeIn[sc.Index - 1]; }
    else
    { Pbdt = 0; }
    
    
    Ntsb = (Cbdt >= Tssdt && Pbdt < Tssdt) ? true : 
false;

    



    InputData[sc.Index] = sc.BaseDataIn[InputDataIndex]
[sc.Index];
    Vol[sc.Index] = sc.BaseDataIn[SC_VOLUME][sc.Index];
    
    if (Ntsb)
    {
        Rsidtv[sc.Index] = InputData[sc.Index] * 
Vol[sc.Index];
        Rsv[sc.Index] = Vol[sc.Index];
        Vwap[sc.Index] = Rsv[sc.Index] > 0 ? 
(Rsidtv[sc.Index] / Rsv[sc.Index]) : 0;
        Rssd[sc.Index] = (InputData[sc.Index] - 
Vwap[sc.Index]) * (InputData[sc.Index] - Vwap[sc.Index]) 
* Vol[sc.Index];
        Vwsd[sc.Index] = Rsv[sc.Index] > 0 ? 
sqrt(Rssd[sc.Index] / Rsv[sc.Index]) : 0;    
        

        sc.Subgraph[0][sc.Index] = Vwap[sc.Index];
        sc.Subgraph[1][sc.Index] = Vwap[sc.Index] + 1 * 
Vwsd[sc.Index];
        sc.Subgraph[2][sc.Index] = Vwap[sc.Index] - 1 * 
Vwsd[sc.Index];
        sc.Subgraph[3][sc.Index] = Vwap[sc.Index] + 2 * 
Vwsd[sc.Index];
        sc.Subgraph[4][sc.Index] = Vwap[sc.Index] - 2 * 
Vwsd[sc.Index];
        sc.Subgraph[5][sc.Index] = Vwap[sc.Index] + 3 * 
Vwsd[sc.Index];
        sc.Subgraph[6][sc.Index] = Vwap[sc.Index] - 3 * 
Vwsd[sc.Index];
        
        
        if (!DisplayHistorically && sc.Index > 0)
        {
            int Ptslbi = sc.Index - 1; // Previous 
trading session last bar index



            
            for (int a = Ptslbi - 1; a >= Ntsbi; --a)
            {
                sc.Subgraph[0][a] = Vwap[Ptslbi];
                sc.Subgraph[1][a] = Vwap[Ptslbi] + 1 * 
Vwsd[Ptslbi];
                sc.Subgraph[2][a] = Vwap[Ptslbi] - 1 * 
Vwsd[Ptslbi];
                sc.Subgraph[3][a] = Vwap[Ptslbi] + 2 * 
Vwsd[Ptslbi];
                sc.Subgraph[4][a] = Vwap[Ptslbi] - 2 * 
Vwsd[Ptslbi];
                sc.Subgraph[5][a] = Vwap[Ptslbi] + 3 * 
Vwsd[Ptslbi];
                sc.Subgraph[6][a] = Vwap[Ptslbi] - 3 * 
Vwsd[Ptslbi];
            }
        }
        
        Ntsbi = sc.Index;
    }
    else
    {
        Rsidtv[sc.Index] = InputData[sc.Index] * 
Vol[sc.Index] + Rsidtv[sc.Index - 1];
        Rsv[sc.Index] = Vol[sc.Index] + Rsv[sc.Index - 
1];
        Vwap[sc.Index] = Rsv[sc.Index] > 0 ? 
(Rsidtv[sc.Index] / Rsv[sc.Index]) : 0;
        Rssd[sc.Index] = (InputData[sc.Index] - 
Vwap[sc.Index]) * (InputData[sc.Index] - Vwap[sc.Index]) 
* Vol[sc.Index] + Rssd[sc.Index - 1];
        Vwsd[sc.Index] = Rsv[sc.Index] > 0 ? 
sqrt(Rssd[sc.Index] / Rsv[sc.Index]) : 0;    
        
        
        sc.Subgraph[0][sc.Index] = Vwap[sc.Index];



        sc.Subgraph[1][sc.Index] = Vwap[sc.Index] + 1 * 
Vwsd[sc.Index];
        sc.Subgraph[2][sc.Index] = Vwap[sc.Index] - 1 * 
Vwsd[sc.Index];
        sc.Subgraph[3][sc.Index] = Vwap[sc.Index] + 2 * 
Vwsd[sc.Index];
        sc.Subgraph[4][sc.Index] = Vwap[sc.Index] - 2 * 
Vwsd[sc.Index];
        sc.Subgraph[5][sc.Index] = Vwap[sc.Index] + 3 * 
Vwsd[sc.Index];
        sc.Subgraph[6][sc.Index] = Vwap[sc.Index] - 3 * 
Vwsd[sc.Index];
        
        
        if (!DisplayHistorically && sc.Index == 
sc.ArraySize - 1)
        {
            int Ctslbi = sc.Index; // Current trading 
session last bar index
        
            for (int a = Ctslbi - 1; a >= Ntsbi; --a)
            {
                sc.Subgraph[0][a] = Vwap[Ctslbi];
                sc.Subgraph[1][a] = Vwap[Ctslbi] + 1 * 
Vwsd[Ctslbi];
                sc.Subgraph[2][a] = Vwap[Ctslbi] - 1 * 
Vwsd[Ctslbi];
                sc.Subgraph[3][a] = Vwap[Ctslbi] + 2 * 
Vwsd[Ctslbi];
                sc.Subgraph[4][a] = Vwap[Ctslbi] - 2 * 
Vwsd[Ctslbi];
                sc.Subgraph[5][a] = Vwap[Ctslbi] + 3 * 
Vwsd[Ctslbi];
                sc.Subgraph[6][a] = Vwap[Ctslbi] - 3 * 
Vwsd[Ctslbi];
            }
        }



    }
} 

// The top of every source code file must include this 
line
#include "sierrachart.h"

//
********************************************************
*********************
// 06/22/13. ATRBands Version 1.0. In response to Sierra 
support forum question
// http://www.sierrachart.com/SupportBoard.php?
ThreadID=1763
// Compiled with MSVS 2010 Pro with SC v990 headers.
// Tested with SC v990
// Support Forum user: StevieD
//
********************************************************
**********************

SCSFExport scsf_ATRBands(SCStudyGraphRef sc)
{

// Section 1 - Set the configuration variables

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "ATRBands";

sc.StudyDescription = "ATRBands from Active 
Trader Magazine, July 2013";

sc.AutoLoop = 1;  // true



// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.GraphRegion = 0;
sc.ValueFormat = VALUEFORMAT_INHERITED;

sc.Input[0].Name = "ATR/MA Length";
sc.Input[0].SetInt(21);  
sc.Input[0].SetIntLimits(1, 500); 
sc.Input[0].SetDescription("MA Length.<br>\

Displays as the 
Mid-Band and used to calculate ATR value."); 

sc.Input[1].Name = "ATR/MA Type";
sc.Input[1].SetMovAvgType(MOVAVGTYPE_SIMPLE);
sc.Input[1].SetDescription("MA Type.<br>\

   Displays as the Mid-
Band and used to calculate ATR value."); 

sc.Input[2].Name = "Bands Multiplier ... 1 = 
100%";

sc.Input[2].SetFloat(1.5f);
sc.Input[2].SetFloatLimits(0.1f, 10.0f);
sc.Input[2].SetDescription("Upper Band = MA + 

(ATR * MULTIPLIER)<br>\
   Lower Band = MA - 

(ATR * MULTIPLIER<br>\
   Band calculations 

are rounded to nearest tick size.<br>\
   Accepts values 0.1 

(10%) to 10.0 (1000%)<br>\
   ATR Value is 

available in the chart/tool windows only."); 



sc.Subgraph[0].Name = "ATR/MA";
sc.Subgraph[0].PrimaryColor = COLOR_RED; 
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[0].LineWidth = 2;

// Named but ignored. For tool value window 
only.

// This study draws on the main price graph, 
not a region.

// Unless ATR value is similar to price scale, 
chart will distort, as it should.

sc.Subgraph[1].Name = "ATR Value";
sc.Subgraph[1].DrawStyle = DRAWSTYLE_IGNORE;

sc.Subgraph[2].Name = "Upper Band";
sc.Subgraph[2].PrimaryColor = 

COLOR_MEDIUMPURPLE; 
sc.Subgraph[2].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[2].LineStyle = LINESTYLE_DASH; 
sc.Subgraph[2].LineWidth = 2;

sc.Subgraph[3].Name = "Lower Band";
sc.Subgraph[3].PrimaryColor = 

COLOR_MEDIUMPURPLE; 
sc.Subgraph[3].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[3].LineStyle = LINESTYLE_DASH; 
sc.Subgraph[3].LineWidth = 2;

return;
}

// Section 2 - Do data processing

sc.MovingAverage(sc.BaseDataIn[SC_LAST],sc.Subgraph[0],s



c.Input[1].GetMovAvgType(),sc.Input[0].GetInt());

sc.ATR(sc.BaseDataIn, sc.Subgraph[1], 
sc.Input[0].GetInt(), sc.Input[1].GetMovAvgType());

//upper band
sc.Subgraph[2][sc.Index] = 

sc.RoundToTickSize(sc.Subgraph[0][sc.Index] + 
(sc.Subgraph[1][sc.Index] * sc.Input[2].GetFloat()), 
sc.TickSize);

//lower band
sc.Subgraph[3][sc.Index] = 

sc.RoundToTickSize(sc.Subgraph[0][sc.Index] - 
(sc.Subgraph[1][sc.Index] * sc.Input[2].GetFloat()), 
sc.TickSize);

}

/*
jdt Delta Divergence
Author: jsyd
Date: 11/13/2011
*/

#include "sierrachart.h"
#include <string>
//SCDLLInit("Delta Divergence");
/
********************************************************
***************/
SCSFExport scsf_DeltaDivergence(SCStudyGraphRef sc)
{

SCSubgraphRef ddVolSubgraph = sc.Subgraph[0];



SCSubgraphRef ddBuySubgraph = sc.Subgraph[1];
SCSubgraphRef ddSellSubgraph = sc.Subgraph[2];
SCSubgraphRef ma1Subgraph = sc.Subgraph[3];
SCSubgraphRef ma2Subgraph = sc.Subgraph[4];

SCInputRef version = sc.Input[0];
SCInputRef useCumVolInput = sc.Input[1];
SCInputRef volTypeInput = sc.Input[2];
SCInputRef ddModeInput = sc.Input[3];
SCInputRef useCSTInput = sc.Input[4];
SCInputRef ddPeriodInput = sc.Input[5];
SCInputRef ma1Input = sc.Input[6];
SCInputRef ma2Input = sc.Input[7];
SCInputRef maTypeInput = sc.Input[8];
SCInputRef maInputDataInput = sc.Input[9];
SCInputRef ddOffsetInput = sc.Input[10];
SCInputRef maZoneInput = sc.Input[11];
SCInputRef sigZoneInput = sc.Input[12];

if(sc.SetDefaults)
{

sc.GraphName="Delta Divergence";
sc.StudyDescription="Delta Divergence with 

option to only trade with trend";

ddVolSubgraph.Name = "Delta Volume";
ddVolSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;

ddBuySubgraph.Name = "Delta Divergence Buy";
ddBuySubgraph.DrawStyle = DRAWSTYLE_ARROWUP;
ddBuySubgraph.PrimaryColor = RGB(0, 255, 0);
ddBuySubgraph.LineWidth = 2;

ddSellSubgraph.Name = "Delta Divergence Sell";
ddSellSubgraph.DrawStyle = DRAWSTYLE_ARROWDOWN;
ddSellSubgraph.PrimaryColor = RGB(255, 0, 0);
ddSellSubgraph.LineWidth = 2;



ma1Subgraph.Name = "ma1";
ma1Subgraph.DrawStyle = DRAWSTYLE_LINE;
ma1Subgraph.PrimaryColor = RGB(0, 128, 0);
ma1Subgraph.SecondaryColor = RGB(0, 0, 0);
ma1Subgraph.LineWidth = 1;

ma2Subgraph.Name = "ma2";
ma2Subgraph.DrawStyle = DRAWSTYLE_LINE;
ma2Subgraph.PrimaryColor = RGB(128, 0, 0);
ma2Subgraph.SecondaryColor = RGB(0, 0, 0);
ma2Subgraph.LineWidth = 1;

// Inputs

useCumVolInput.Name = "Use Cummulative Volume";
useCumVolInput.SetYesNo(true);

volTypeInput.Name = "Volume Type - 1=Ask-Bid, 
2=UpTickVol-DnTickVol";
        volTypeInput.SetInt(1);
        volTypeInput.SetIntLimits(1, 2);

ddModeInput.Name = "Trend following mode";
ddModeInput.SetYesNo(false);

useCSTInput.Name = "Use Daily HH/LL (else 
define period)";

useCSTInput.SetYesNo(true);

ddPeriodInput.Name = "Lookback Period";
        ddPeriodInput.SetInt(13);
        ddPeriodInput.SetIntLimits(0, 1000);

ma1Input.Name = "Fast MA Length";
ma1Input.SetInt(20);
ma1Input.SetIntLimits(1, 10000);



ma2Input.Name = "Slow MA Length";
ma2Input.SetInt(30);
ma2Input.SetIntLimits(1, 10000);

maTypeInput.Name = "MA Type";

maTypeInput.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

maInputDataInput.Name = "MA Input Data";
maInputDataInput.SetInputDataIndex(SC_LAST);

ddOffsetInput.Name = "Display Signal Offset";
        ddOffsetInput.SetFloat(.001);
        ddOffsetInput.SetFloatLimits(.00001f, 1000);

maZoneInput.Name = "MA Trend Zone";
        maZoneInput.SetFloat(.0002);
        maZoneInput.SetFloatLimits(.00001f, 1000);

sigZoneInput.Name = "Entry Signal Zone";
        sigZoneInput.SetFloat(.0005);
        sigZoneInput.SetFloatLimits(.00001f, 1000);

version.Name = "Version";
version.SetInt(3);
version.SetIntLimits(3,3);

sc.DrawZeros = false;
        sc.AutoLoop = 1;

sc.FreeDLL = 0;
sc.GraphRegion = 0;
sc.ValueFormat = 6;
sc.ScaleRangeType=SCALE_SAMEASREGION;

return;



}

int cur = sc.Index;
/
*=======================================================
===============================
MA
========================================================
================================*/

sc.MovingAverage(sc.BaseDataIn[maInputDataInput.GetInput
DataIndex()], ma1Subgraph, maTypeInput.GetMovAvgType() , 
cur, ma1Input.GetInt());

sc.MovingAverage(sc.BaseDataIn[maInputDataInput.GetInput
DataIndex()], ma2Subgraph, maTypeInput.GetMovAvgType() , 
cur, ma2Input.GetInt());

/
*=======================================================
=============================
Delta Divergence
========================================================
============================*/

if(sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED) {

float ddHigh;
float ddLow;
float Open;
float Close;
int uVolType = SC_ASKVOL;
int dVolType = SC_BIDVOL;
if(volTypeInput.GetInt() == 2) {

uVolType = SC_UPVOL;
dVolType = SC_DOWNVOL;

}
// ddVolSubgraph[cur] = sc.BaseDataIn[SC_ASKVOL]



[cur] - sc.BaseDataIn[SC_BIDVOL][cur];
if(useCSTInput.BooleanValue) {

if(useCumVolInput.BooleanValue) {

if(sc.SecondsSinceStartTime(sc.BaseDateTimeIn[cur]) < 
30) {

ddVolSubgraph[cur] = 
sc.BaseDataIn[uVolType][cur] - sc.BaseDataIn[dVolType]
[cur];

} else {
ddVolSubgraph[cur] = 

ddVolSubgraph[cur-1] + (sc.BaseDataIn[uVolType][cur] - 
sc.BaseDataIn[dVolType][cur]);

}
} else {

ddVolSubgraph[cur] = 
sc.BaseDataIn[uVolType][cur] - sc.BaseDataIn[dVolType]
[cur];

}
sc.GetOHLCForDate(sc.BaseDateTimeIn[cur], 

Open, ddHigh, ddLow, Close);
} else {

if(useCumVolInput.BooleanValue) {
for(int x=cur-

ddPeriodInput.GetInt();x<=cur;x++) {
if(x == cur-ddPeriodInput.GetInt()) 

{
ddVolSubgraph[x] = 

sc.BaseDataIn[uVolType][x] - sc.BaseDataIn[dVolType][x];
} else {

ddVolSubgraph[x] = 
ddVolSubgraph[x-1] + (sc.BaseDataIn[uVolType][x] - 
sc.BaseDataIn[dVolType][x]);

}
}

} else {
ddVolSubgraph[cur] = 



sc.BaseDataIn[uVolType][cur] - sc.BaseDataIn[dVolType]
[cur];

}
ddHigh = 

sc.GetHighest(sc.BaseData[SC_HIGH], 
ddPeriodInput.GetInt());

ddLow = sc.GetLowest(sc.BaseData[SC_LOW], 
ddPeriodInput.GetInt());

}
if(ddModeInput.BooleanValue) {

if((ddVolSubgraph[cur] > 0) && 
(sc.BaseData[SC_LOW][cur] <= ddLow) && (ma1Subgraph[cur] 
> (ma2Subgraph[cur]+maZoneInput.GetFloat())) && 
(sc.BaseDataIn[SC_LOW][cur] <= (ma2Subgraph[cur]
+sigZoneInput.GetFloat()))) {

ddBuySubgraph[cur] = 
sc.BaseDataIn[SC_LOW][cur] - ddOffsetInput.GetFloat();

} else if((ddVolSubgraph[cur] < 0) && 
(sc.BaseData[SC_HIGH][cur] >= ddHigh) && 
(ma1Subgraph[cur] < (ma2Subgraph[cur]-
maZoneInput.GetFloat())) && (sc.BaseDataIn[SC_HIGH][cur] 
>= (ma1Subgraph[cur]-sigZoneInput.GetFloat()))) {

ddSellSubgraph[cur] = 
sc.BaseDataIn[SC_HIGH][cur] + ddOffsetInput.GetFloat();

}
} else {

if((ddVolSubgraph[cur] > 0) && 
(sc.BaseData[SC_LOW][cur] <= ddLow)) {

ddBuySubgraph[cur] = 
sc.BaseDataIn[SC_LOW][cur] - ddOffsetInput.GetFloat();

} else if((ddVolSubgraph[cur] < 0) && 
(sc.BaseData[SC_HIGH][cur] >= ddHigh)) {

ddSellSubgraph[cur] = 
sc.BaseDataIn[SC_HIGH][cur] + ddOffsetInput.GetFloat();

}
}

}



}

#include "sierrachart.h"

float myFAMA(SCStudyGraphRef sc, SCFloatArrayRef Price, 
int i, SCFloatArrayRef FAMA);

int outLen;
// Vortex indicator
// Adapted for SC by ertrader
// from Technical analysis of Stocks and commodities
// January 2010
// Page 21
// Backtest results are on page 80
// Modifications:
// Added histogram and added auto length

// the following define words for common usage
#define FALSE 0
#define TRUE 1
#define LONG 1
#define SHORT -1
#define GREEN RGB(0,255,0)
#define DKGREEN RGB(0,128,0)
#define YELLOW RGB(255,255,0)
#define LTYELLOW RGB(255,255,128)
#define RED RGB(255,0,0)
#define DKRED RGB(198,0,0)
#define BLACK RGB(0,0,1)
#define WHITE RGB(255,255,255)
#define CYAN RGB(0,255,255)
#define PURPLE RGB(255,0,255)
#define GREY RGB(192,192,192)
#define BLUE RGB(0,0,255)
#define ORANGE RGB(255, 127, 0)
#define DRKBLUE RGB(0, 0, 127)



//SCDLLInit("VortexIndicator")

SCSFExport scsf_VortexIndicator(SCStudyGraphRef sc)
{

SCSubgraphRef vip  = sc.Subgraph[0];
SCSubgraphRef vim  = sc.Subgraph[1];
SCSubgraphRef vihist = sc.Subgraph[2];
SCSubgraphRef line0 = sc.Subgraph[3];

SCInputRef INperiod  = sc.Input[0];
SCInputRef INadaptive = sc.Input[1];
SCInputRef INhistogram = sc.Input[2];

if (sc.SetDefaults)
{

sc.GraphName = "Vortex Indicator";
sc.StudyDescription = "Here is an updated 

vortex indicator with the option to display as a 
histogram and to include auto lengths. <a href=""http://
www.sierrachart.com/supportboard/showthread.php?
p=145193#post145193"">Discussion subtopic (A little help 
for a dll tool I'm making)</a>";
        sc.DrawZeros = 0;
        sc.AutoLoop = 1;
        sc.GraphRegion = 1;

sc.FreeDLL=0; // 1 = dll is freed up, this 
allows debugging. Change back to 0 when code is complete

vip.Name = "VI+";
vip.PrimaryColor = BLUE;
vip.LineWidth = 3;



vim.Name = "VI-";
vim.PrimaryColor = RED;
vim.LineWidth = 3;

// In SC subgraph, to draw histogram, change 
drawstyle on VI histogram to DRAWSTYLE_BAR 

// then change VI+ and VI- to DRAWSTYLE_IGNORE
vihist.Name = "VI Histogram";
vihist.PrimaryColor = BLUE;
vihist.SecondaryColor = RED;
vihist.LineWidth = 3;

// use to draw a line at 0 
line0.Name="Line 0";

        line0.LineWidth = 1;
        line0.PrimaryColor = YELLOW;

INadaptive.Name = "Adaptive Period? (1-Yes,0-
No)?";

INadaptive.SetInt(1);
        INadaptive.SetIntLimits(0,1);

INhistogram.Name = "Draw Histogram? (1-Yes,0-
No)?";

INhistogram.SetInt(1);
        INhistogram.SetIntLimits(0,1);

INperiod.Name = "Period";
INperiod.SetInt(14);

        INperiod.SetIntLimits(2,200);

return;
}

SCFloatArrayRef H = 
sc.Subgraph[0].Arrays[0];

SCFloatArrayRef L  = 



sc.Subgraph[0].Arrays[1];
SCFloatArrayRef vmp = 

sc.Subgraph[0].Arrays[2];
SCFloatArrayRef vmm = 

sc.Subgraph[0].Arrays[3];
SCFloatArrayRef str = 

sc.Subgraph[0].Arrays[4];
SCFloatArrayRef HL = 

sc.Subgraph[0].Arrays[5];
SCFloatArrayRef LH = 

sc.Subgraph[0].Arrays[6];
SCFloatArrayRef TR = 

sc.Subgraph[0].Arrays[7];
SCFloatArrayRef PriceHL = 

sc.Subgraph[1].Arrays[0];
SCFloatArrayRef ma = 

sc.Subgraph[1].Arrays[1];
SCFloatArrayRef FAMA = sc.Subgraph[1].Arrays[2];

int period = INperiod.GetInt();
int adaptive = INadaptive.GetInt();
int histogram = INhistogram.GetInt();

  int i = sc.Index;

// get the High, Low and HL
H = 

sc.BaseDataIn[SC_HIGH];
L = 

sc.BaseDataIn[SC_LOW];
PriceHL = sc.BaseDataIn[SC_HL];

// adaptive length.  If adaptive,  call Dominant 
Cycle FAMA code to get length.

if (adaptive == 1) 
{

// autolength code



ma[i] = myFAMA(sc, PriceHL, i, FAMA);
// used global variable from myFAMA
period = outLen;

}
// if not use manual input
else period = INperiod.GetInt();

// determine which to draw, VI+, VI- or in histogram 
format

if (histogram ==1)
{
// if histogram, draw line and bar and ignore 

others
vihist.DrawStyle = DRAWSTYLE_BAR;

        line0.DrawStyle = DRAWSTYLE_LINE;
vip.DrawStyle = DRAWSTYLE_IGNORE;
vim.DrawStyle = DRAWSTYLE_IGNORE;
}
else
{
// if no histogram, just draw VIP and VIM 
vihist.DrawStyle = DRAWSTYLE_IGNORE;

        line0.DrawStyle = DRAWSTYLE_IGNORE;
vip.DrawStyle = DRAWSTYLE_LINE;
vim.DrawStyle = DRAWSTYLE_LINE;
}

// start displaying after period is determined
sc.DataStartIndex = period;

// calculate the VM plus
HL[i] = fabs(H[i]-L[i-1]);
sc.Summation(HL,vmp,i,period);

// Calculate the VM minus
LH[i] = fabs(L[i]-H[i-1]);
sc.Summation(LH,vmm,i,period);



// get the true ranges
sc.TrueRange(sc.BaseDataIn,TR,i);

// get the summation of the true range
sc.Summation(TR,str,i,period);

// calculate the Velocity Indicator Pluse VI+
vip[i] = vmp[i]/str[i];

// calculate the Velocity Indicator Minus VI-
vim[i] = vmm[i]/str[i];

// calculat the vi histogram
vihist[i] = vip[i] - vim[i];

// Draw line 0
line0[i] = 0.000000001f;

}
float myFAMA(SCStudyGraphRef sc, SCFloatArrayRef Price, 
int i, SCFloatArrayRef FAMA)
{

// John Ehlers Dominant Cycle code for SC
 SCFloatArrayRef Phase = 

sc.Subgraph[22].Arrays[1];
 SCFloatArrayRef MAMA =

sc.Subgraph[22].Arrays[2];
 //SCFloatArrayRef FAMA =

sc.Subgraph[22].Arrays[3];
 SCFloatArrayRef Smooth =

sc.Subgraph[22].Arrays[4];
 SCFloatArrayRef Detrender =

sc.Subgraph[22].Arrays[5];
 SCFloatArrayRef Q1 =

sc.Subgraph[22].Arrays[6];
 SCFloatArrayRef I1 =

sc.Subgraph[22].Arrays[7];



 SCFloatArrayRef jI =
sc.Subgraph[23].Arrays[0];

 SCFloatArrayRef jQ =
sc.Subgraph[23].Arrays[1];

 SCFloatArrayRef I2 =
sc.Subgraph[23].Arrays[2];

 SCFloatArrayRef Q2 = 
sc.Subgraph[23].Arrays[3];

 SCFloatArrayRef Re =
sc.Subgraph[23].Arrays[4];

 SCFloatArrayRef Im =
sc.Subgraph[23].Arrays[5];

 SCFloatArrayRef Period =
sc.Subgraph[23].Arrays[6];

 SCFloatArrayRef SmoothPeriod =
sc.Subgraph[23].Arrays[7];

float FastLimit = sc.Input[10].GetFloat() ;
float SlowLimit = sc.Input[11].GetFloat() ;
float alpha, DeltaPhase;

// smooth
Smooth[i] = (4*Price[i] + 3*Price[i-1] + 

2*Price[i-2] + Price[i-3])/10; 

// detrender
Detrender[i] = (0.0962f*Smooth[i] + 

0.5769f*Smooth[i-2] - 0.5769f*Smooth[i-4] - 
0.0962f*Smooth[i-6])*(0.075f*Period[i-1] + 0.54f); 

// compute InPhase and Quadrature components
Q1[i] = (0.0962f*Detrender[i] + 

0.5769f*Detrender[i-2] - 0.5769f*Detrender[i-4] - 
0.0962f*Detrender[i-6])*(0.075f*Period[i-1] + 0.54f); 

I1[i] = Detrender[i-3];

// Advance the phase of I1 and Q1 by 90 degrees



jI[i] = (0.0962f*I1[i] + 0.5769f*I1[i-2] - 
0.5769f*I1[i-4] - 0.0962f*I1[i-6])*(0.075f*Period[i-1] + 
0.54f); 

jQ[i] = (0.0962f*Q1[i] + 0.5769f*Q1[i-2] - 
0.5769f*Q1[i-4] - 0.0962f*Q1[i-6])*(0.075f*Period[i-1] + 
0.54f);

// Phasor addition for 3 bar averaging
I2[i] = I1[i] - jQ[i]; 
Q2[i] = Q1[i] + jI[i];

// Smooth the I and Q components before applying the 
discriminator

I2[i] = 0.2f*I2[i] + 0.8f*I2[i-1]; 
Q2[i] = 0.2f*Q2[i] + 0.8f*Q2[i-1];

// Homodyne Discriminator
Re[i] = I2[i]*I2[i-1] + Q2[i]*Q2[i-1]; 
Im[i] = I2[i]*Q2[i-1] - Q2[i]*I2[i-1]; 
Re[i] = 0.2f*Re[i] + 0.8f*Re[i-1]; 
Im[i] = 0.2f*Im[i] + 0.8f*Im[i-1]; 

if (Im[i] != 0.0f && Re[i] != 0.0f)
Period[i] = 360/(57.3f*atan(Im[i]/Re[i]));

if (Period[i] > 1.5f*Period[i-1])
Period[i] = 1.5f*Period[i-1];

if (Period[i] < 0.67f*Period[i-1])
Period[i] = 0.67f*Period[i-1] ;

if (Period[i] < 6)
Period[i] = 6 ;

if (Period[i] > 50)
Period[i] = 50 ;

Period[i] = 0.2f*Period[i] + 0.8f*Period[i-1];
SmoothPeriod[i] = 0.33f*Period[i] + 

0.67f*SmoothPeriod[i-1];
outLen = int(SmoothPeriod[i]);
if (I1[i] != 0)



Phase[i] = 57.3f*atan(Q1[i]/I1[i]) ;

DeltaPhase = Phase[i-1] - Phase[i] ;

if (DeltaPhase < 1) DeltaPhase = 1 ;

alpha = FastLimit / DeltaPhase ;
if (alpha < SlowLimit) alpha = SlowLimit ;

MAMA[i] = alpha*Price[i] + (1 - alpha)*MAMA[i-1];
FAMA[i] = 0.5f*alpha*MAMA[i] + (1 - 

0.5f*alpha)*FAMA[i-1];
return FAMA[i];

}

#include "sierrachart.h"

#define ADXVMA sc.Subgraph[0]
#define DI_Sum sc.Subgraph[3]
#define ma sc.Subgraph[4]
#define pdm sc.Subgraph[5]
#define mdm sc.Subgraph[6]
#define pdi sc.Subgraph[7]
#define mdi sc.Subgraph[8]
#define HHV sc.Subgraph[12]
#define LLV sc.Subgraph[13]
#define out sc.Subgraph[14]

#define FALSE 0
#define TRUE 1
#define LONG 1
#define SHORT -1
#define GREEN RGB(0,255,0)
#define DKGREEN RGB(0,128,0)
#define YELLOW RGB(255,255,0)
#define LTYELLOW RGB(255,255,128)



#define RED RGB(255,0,0)
#define DKRED RGB(198,0,0)
#define BLACK RGB(0,0,1)
#define WHITE RGB(255,255,255)
#define CYAN RGB(0,255,255)
#define PURPLE RGB(255,0,255)
#define GREY RGB(192,192,192)
#define BLUE RGB(0,128,255)
#define ORANGE RGB(255, 127, 0)

SCSFExport scsf_ADXVMA(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "ADXVMA";
sc.StudyDescription = "ADXVMA";
sc.FreeDLL = 0;

sc.AutoLoop = 1;  // true

sc.GraphRegion = 0;

// Set the name of the first subgraph
sc.Subgraph[0].Name = "ADXVMA";
sc.Subgraph[0].PrimaryColor = RED ;
sc.Subgraph[0].DrawStyle = DRAWSTYLE_POINT ;
sc.Subgraph[0].LineWidth = 2 ;

sc.Input[0].Name = "Input Data";
sc.Input[0].SetInputDataIndex(SC_LAST);

sc.Input[1].Name = "Length";
sc.Input[1].SetInt(14);

sc.Input[2].Name = "RisingColor";



sc.Input[2].SetColor(BLUE);

sc.Input[3].Name = "FlatColor";
sc.Input[3].SetColor(YELLOW);

sc.Input[4].Name = "FallingColor";
sc.Input[4].SetColor(RED);

return;
}

int i ;

SCFloatArrayRef Price = 
sc.BaseDataIn[sc.Input[0].GetInputDataIndex()];

int len = sc.Input[1].GetInt();

sc.DataStartIndex = len;
i = sc.CurrentIndex;

ma[i] = Price[i];

if (Price[i] > Price[i-1]) {
pdm[i] = Price[i] - Price[i-1];
mdm[i] = mdm[i-1];

}
else if (Price[i] < Price[i-1]) {

mdm[i] = Price[i-1] - Price[i]; //This array is 
not displayed.

pdm[i] = pdm[i-1];
}
else {

mdm[i] = 0.0f;
pdm[i] = pdm[i-1];

}



pdm[i] = ((len - 1) * pdm[i-1] + pdm[i]) / len; //
ema.

mdm[i] = ((len - 1) * mdm[i-1] + mdm[i]) / len; //
ema.

float TR = pdm[i] + mdm[i];

if (TR > 0) 
{

pdi[i] =pdm[i] / TR;
mdi[i] = mdm[i] / TR;

}
else 
{

pdi[i] = 0;
mdi[i] = 0;

}

pdi[i] = ((len - 1) * pdi[i-1] + pdi[i]) / len; //
ema.

mdi[i] = ((len - 1) * mdi[i-1] + mdi[i]) / len; //
ema.

double DI_Diff = pdi[i] - mdi[i];
 

if (DI_Diff < 0) DI_Diff = -DI_Diff; //Only positive 
momentum signals are used.

DI_Sum[i] = pdi[i] + mdi[i];
double DI_Factor = 0; //Zero case, DI_Diff will also 

be zero when DI_Sum i  s zero.

if (DI_Sum[i] > 0)
out[i] = (float) DI_Diff / DI_Sum[i];

else 
out[i]= 0;



out[i] = ((len - 1) * out[i-1] + out[i]) / len;

if (out[i] > out[i-1]) {
HHV[i] = out[i];
LLV[i] = out[i-1];

} 
else {

HHV[i] = out[i-1];
LLV[i] = out[i];

}

for (int j = 1; j < len; j++) {    
if (out[i-j-1] > HHV[i]) HHV[i] = out[i-j-1];
if (out[i-j-1] < LLV[i]) LLV[i] = out[i-j-1];

}

double diff = HHV[i] - LLV[i];
double VI = 0;

if (diff > 0) 
VI = (out[i] - LLV[i]) / diff;

ma[i] = (float) ((len - VI) * ma[i-1] + VI * 
Price[i]) / len; //Chande VMA formula with ema built in.

ADXVMA[i] = ma[i];
if (ADXVMA[i] > ADXVMA[i-1]) 

sc.Subgraph[0].DataColor[i] = sc.Input[2].GetColor();
else if (ADXVMA[i] < ADXVMA[i-1]) 

sc.Subgraph[0].DataColor[i] = sc.Input[4].GetColor();
else if (ADXVMA[i] == ADXVMA[i-1]) 

sc.Subgraph[0].DataColor[i] = sc.Input[3].GetColor();
}

// Swing High/Lows
//



// By Scottorama March 29, 2009

#include "sierrachart.h"
#include "sccolors.h"

//SCDLLInit("MySwings");

// Description: Swing High/Low 

SCSFExport scsf_MySwings(SCStudyGraphRef sc)
{

    if (sc.SetDefaults)
    {
        // Set the configuration and defaults

        sc.GraphName = "My Swing High/Lows";

        sc.StudyDescription = "Creates Swing High/Low 
indications by Scottorama. <a href=""http://
www.sierrachart.com/supportboard/showthread.php?
t=20755"">Discussion subtopic (Swing High/Low Code)</
a>";

        sc.Subgraph[0].Name = "Swing Highs";
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_ARROWDOWN;

sc.Subgraph[0].PrimaryColor = RGB(255, 0, 0);
sc.Subgraph[0].LineWidth = 2;

        sc.Subgraph[1].Name = "Swing Lows";
        sc.Subgraph[1].DrawStyle = DRAWSTYLE_ARROWUP;

sc.Subgraph[1].PrimaryColor = RGB(0, 255, 0);
sc.Subgraph[1].LineWidth = 2;

        sc.Input[0].Name = "High/Lows Before";
        sc.Input[0].SetInt(2);



        sc.Input[0].SetIntLimits(1, INT_MAX);

        sc.Input[1].Name = "High/Lows After";
        sc.Input[1].SetInt(2);
        sc.Input[1].SetIntLimits(1, INT_MAX);

        sc.Input[2].Name = "Offset from bars (ticks)";
        sc.Input[2].SetInt(1);
        sc.Input[2].SetIntLimits(0, INT_MAX);

        sc.Input[3].Name = "Allow adjacent equal bars";
        sc.Input[3].SetYesNo(0);

// during development set this flag to 1, so 
the dll can be modified. When development is done set it 
to 0 to speed up the function calling.

sc.FreeDLL = 0;
        sc.DrawZeros = 0;

sc.AutoLoop = 1;  // true

// Default to Main Graph
sc.GraphRegion = 0;

        return;
    }

    // Do data processing

    // Get inputs
    int Before = sc.Input[0].GetInt();
    int After = sc.Input[1].GetInt();

int iOffset = sc.Input[2].GetInt();
int iYesNo = sc.Input[3].GetYesNo();

// Check starting at current bar - Before Bars - 
After Bars

// So, Current - 2 - 2 is used for 2 before and 2 



after the bar in question
int iStartBar = sc.Index - Before - After - 1;
int iTheBar = sc.Index - After - 1;
int iLastBar = sc.Index - 1;

bool bSwingHigh = true;
bool bSwingLow = true;

bool bSwingHighDip = false;
bool bSwingLowDip = false;

// Make sure we have enough bars!
if (iStartBar < 0) return;

// Check Before
for (int i = iTheBar-1; i >= iStartBar; i--) {

// Check for High or Low Swing
if (iYesNo) {

if (sc.BaseDataIn[SC_HIGH][i] > 
sc.BaseDataIn[SC_HIGH][iTheBar]) bSwingHigh = false;

if (sc.BaseDataIn[SC_LOW][i] < 
sc.BaseDataIn[SC_LOW][iTheBar]) bSwingLow = false;

if (bSwingHigh && sc.BaseDataIn[SC_HIGH][i] 
< sc.BaseDataIn[SC_HIGH][iTheBar] && !bSwingHighDip) 
bSwingHighDip = true;

if (bSwingHigh && sc.BaseDataIn[SC_HIGH][i] 
== sc.BaseDataIn[SC_HIGH][iTheBar] && bSwingHighDip) 
bSwingHigh = false;

if (bSwingLow && sc.BaseDataIn[SC_LOW][i] > 
sc.BaseDataIn[SC_LOW][iTheBar] && !bSwingLowDip) 
bSwingLowDip = true;

if (bSwingLow && sc.BaseDataIn[SC_LOW][i] 
== sc.BaseDataIn[SC_LOW][iTheBar] && bSwingLowDip) 
bSwingLow = false;



} else {
if (sc.BaseDataIn[SC_HIGH][i] >= 

sc.BaseDataIn[SC_HIGH][iTheBar]) bSwingHigh = false;
if (sc.BaseDataIn[SC_LOW][i] <= 

sc.BaseDataIn[SC_LOW][iTheBar]) bSwingLow = false;
}

}

bSwingHighDip = false;
bSwingLowDip = false;

// Check After
for (int i = (iTheBar + 1); i <= iLastBar; i++) {

// Check for High or Low Swing
if (iYesNo) {

if (sc.BaseDataIn[SC_HIGH][i] > 
sc.BaseDataIn[SC_HIGH][iTheBar]) bSwingHigh = false;

if (sc.BaseDataIn[SC_LOW][i] < 
sc.BaseDataIn[SC_LOW][iTheBar]) bSwingLow = false;

if (bSwingHigh && sc.BaseDataIn[SC_HIGH][i] 
< sc.BaseDataIn[SC_HIGH][iTheBar] && !bSwingHighDip) 
bSwingHighDip = true;

if (bSwingHigh && sc.BaseDataIn[SC_HIGH][i] 
== sc.BaseDataIn[SC_HIGH][iTheBar] && bSwingHighDip) 
bSwingHigh = false;

if (bSwingLow && sc.BaseDataIn[SC_LOW][i] > 
sc.BaseDataIn[SC_LOW][iTheBar] && !bSwingLowDip) 
bSwingLowDip = true;

if (bSwingLow && sc.BaseDataIn[SC_LOW][i] 
== sc.BaseDataIn[SC_LOW][iTheBar] && bSwingLowDip) 
bSwingLow = false;

} else {
if (sc.BaseDataIn[SC_HIGH][i] >= 

sc.BaseDataIn[SC_HIGH][iTheBar]) bSwingHigh = false;



if (sc.BaseDataIn[SC_LOW][i] <= 
sc.BaseDataIn[SC_LOW][iTheBar]) bSwingLow = false;

}
}

if (bSwingHigh) {
sc.Subgraph[0][iTheBar] = 

sc.BaseDataIn[SC_HIGH][iTheBar] + iOffset*sc.TickSize;
sc.Subgraph[0].DataColor[iTheBar] = 

sc.Subgraph[0].PrimaryColor;
}

if (bSwingLow) {
sc.Subgraph[1][iTheBar] = sc.BaseDataIn[SC_LOW]

[iTheBar] - iOffset*sc.TickSize;
sc.Subgraph[1].DataColor[iTheBar] = 

sc.Subgraph[1].PrimaryColor;
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

//This is an empty study function.  Auto looping is 
enabled. 
SCSFExport scsf_DYVolumeBreakdownChart(SCStudyGraphRef 
sc)
{

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

sc.GraphName = "Volume Breakdown Chart";



sc.FreeDLL = 0;

sc.AutoLoop = 1;
sc.GraphDrawType = GDT_CANDLESTICK;
sc.ValueFormat = 0;
sc.DrawZeros = 1;
sc.UpdateAlways = 1;

sc.Subgraph[0].PrimaryColor = RGB(131,131,131);
sc.Subgraph[0].Name = "Open";

sc.Subgraph[1].PrimaryColor = RGB(0,166,0);
sc.Subgraph[1].Name = "High";

sc.Subgraph[2].PrimaryColor = RGB(131,131,131);
sc.Subgraph[2].Name = "Low";

sc.Subgraph[3].PrimaryColor = RGB(255,0,0);
sc.Subgraph[3].Name = "Close";

return;
}

sc.Subgraph[5][sc.Index] = 
(sc.BaseData[SC_ASKVOL][sc.Index] - 
sc.BaseData[SC_BIDVOL][sc.Index]);

sc.CumulativeSummation(sc.Subgraph[5], 
sc.Subgraph[3], sc.Index);

sc.Subgraph[0][sc.Index] = sc.Subgraph[3]
[sc.Index-1];

sc.Subgraph[1][sc.Index] = sc.Subgraph[3]
[sc.Index-1] + sc.BaseDataIn[SC_ASKVOL][sc.Index];

sc.Subgraph[2][sc.Index] = sc.Subgraph[3]
[sc.Index-1] - sc.BaseDataIn[SC_BIDVOL][sc.Index];



sc.Subgraph[3][sc.Index] = sc.Subgraph[3]
[sc.Index];

}

#include "sierrachart.h"

//SCDLLName("Choppiness") 
/
*=======================================================
===================*/
SCSFExport scsf_Choppiness(SCStudyInterfaceRef sc)
{

SCSubgraphRef Choppy = sc.Subgraph[0];

SCInputRef InputData = sc.Input[0];
SCInputRef period = sc.Input[1];

if (sc.SetDefaults)
{

sc.GraphName = "Choppiness";

sc.AutoLoop = true;
sc.FreeDLL = 0;

Choppy.Name = "Choppiness";
Choppy.LineWidth = 1;

period.Name = "Period";
period.SetInt(14);
period.SetIntLimits(1, MAX_STUDY_LENGTH);

InputData.Name = "Input Data";
InputData.SetInputDataIndex(SC_LAST);

return;



}
// Do data processing
//sc.DataStartIndex = period.GetInt();
if (sc.Index > period.GetInt())

{

sc.Highest(sc.BaseDataIn[SC_HIGH], sc.Subgraph[10], 
period.GetInt());

float Highest = sc.Subgraph[10][sc.Index];

sc.Lowest(sc.BaseDataIn[SC_LOW], sc.Subgraph[11], 
period.GetInt());

float Lowest = sc.Subgraph[11][sc.Index];

sc.ATR(sc.BaseDataIn, sc.Subgraph[12], 
period.GetInt(), MOVAVGTYPE_SIMPLE);

sc.Summation(sc.Subgraph[12], sc.Subgraph[13], 
period.GetInt());

float Summation = sc.Subgraph[13][sc.Index];

Choppy[sc.Index] = 100 * log10(Summation/(Highest-
Lowest)) / log10((float)period.GetInt());

}
}

#include "sierrachart.h"

//SCDLLName("BSqueeze2MomoOnly") 
/
*=======================================================
===================*/
SCSFExport scsf_BSqueeze2MomoOnly(SCStudyInterfaceRef 
sc)



{
SCSubgraphRef BollingerSqueezeSubgraph = 

sc.Subgraph[0];

SCInputRef InputMomentumLength = sc.Input[0];

if (sc.SetDefaults)
{

sc.GraphName="Bollinger Squeeze 2 Momo only";

// Subgraphs
BollingerSqueezeSubgraph.Name = "Momentum Avg";
BollingerSqueezeSubgraph.DrawStyle = 

DRAWSTYLE_BAR;
BollingerSqueezeSubgraph.PrimaryColor = 

RGB(0,255,0);
BollingerSqueezeSubgraph.SecondaryColor = 

RGB(255,0,0);
BollingerSqueezeSubgraph.SecondaryColorUsed = 

true;

// Data Inputs
InputMomentumLength.Name = "Momentum Length";
InputMomentumLength.SetInt(20);
InputMomentumLength.SetIntLimits(1, 

MAX_STUDY_LENGTH);

sc.AutoLoop = 1;
sc.GraphRegion = 1;
sc.ValueFormat = 3;
sc.FreeDLL = 0;

return;
}

int MomentumLength = InputMomentumLength.GetInt();



if ((sc.Index < MomentumLength))
return;

// Calculate BollingerSqueeze: EMA(Base[LAST][Index] 
- Base[LAST][Index - MomentumLength]). Use Arrays[0] for 
first calculation.

BollingerSqueezeSubgraph.Arrays[0][sc.Index] = 
sc.Close[sc.Index] - sc.Close[sc.Index - 

MomentumLength];

sc.ExponentialMovAvg(BollingerSqueezeSubgraph.Arrays[0], 
BollingerSqueezeSubgraph, MomentumLength);

if ((BollingerSqueezeSubgraph[sc.Index] > 0) && 
(BollingerSqueezeSubgraph[sc.Index] >= 

BollingerSqueezeSubgraph[sc.Index-1]))
BollingerSqueezeSubgraph.DataColor[sc.Index] = 

BollingerSqueezeSubgraph.PrimaryColor;
else if ((BollingerSqueezeSubgraph[sc.Index] > 0) && 

(BollingerSqueezeSubgraph[sc.Index] < 
BollingerSqueezeSubgraph[sc.Index-1]))

{
BollingerSqueezeSubgraph.DataColor[sc.Index] = 

RGB(GetRValue(BollingerSqueezeSubgraph.PrimaryColor)/2, 

GetGValue(BollingerSqueezeSubgraph.PrimaryColor)/2, 

GetBValue(BollingerSqueezeSubgraph.PrimaryColor)/2);
}
else if ((BollingerSqueezeSubgraph[sc.Index] < 0) && 

(BollingerSqueezeSubgraph[sc.Index] <= 
BollingerSqueezeSubgraph[sc.Index-1])) 

BollingerSqueezeSubgraph.DataColor[sc.Index] = 
BollingerSqueezeSubgraph.SecondaryColor;

else if ((BollingerSqueezeSubgraph[sc.Index] < 0) && 
(BollingerSqueezeSubgraph[sc.Index] > 



BollingerSqueezeSubgraph[sc.Index-1]))
{

BollingerSqueezeSubgraph.DataColor[sc.Index] = 

RGB(GetRValue(BollingerSqueezeSubgraph.SecondaryColor)/
2, 

GetGValue(BollingerSqueezeSubgraph.SecondaryColor)/2, 

GetBValue(BollingerSqueezeSubgraph.SecondaryColor)/2);
}

}

#include "sierrachart.h"
#include <string>

/
*-------------------------------------------------------
---------------*/
int RequestData(SCStudyGraphRef sc, SCString Symbol)
{

SCString UrlFileData;

int& RequestState = sc.PersistVars->i8;

if (RequestState == HTTP_REQUEST_NOT_SENT)
{

const char* p_Username = NULL;

p_Username =sc.UserName.GetChars();

if (sc.UserName.CompareNoCase("TransActUser")== 
0)

p_Username 



=sc.ExternalServiceUsername.GetChars();

#ifdef _DEBUG 
p_Username = "Joel%20R%20Wyse";

#endif

UrlFileData.Format("http://www.tothetick.com/
checkaccess.php?type=sierra&symbol=%s&id=%s", 
Symbol.GetChars(), p_Username);

if (!sc.MakeHTTPRequest(UrlFileData))
{

sc.AddMessageToLog( "Error Making HTTP 
Request.", true);

RequestState = HTTP_REQUEST_ERROR;
}
else

RequestState = HTTP_REQUEST_MADE;

return 0;
}

if (RequestState == HTTP_REQUEST_MADE && 
sc.HTTPResponse != "")

{
RequestState = HTTP_REQUEST_RECEIVED;
return 1;

}
else if(RequestState == HTTP_REQUEST_MADE && 

sc.HTTPResponse == "")
{

return 0;
}

if (RequestState != HTTP_REQUEST_RECEIVED)
return 0;



return 1;
}

/
*-------------------------------------------------------
---------------*/

void ClearRequest(SCStudyGraphRef sc)
{

int& RequestState = sc.PersistVars->i8;
SCDateTime& RequestDateTime = sc.PersistVars->scdt2;

RequestState = HTTP_REQUEST_NOT_SENT;
RequestDateTime = sc.CurrentSystemDateTime;

}

/
*-------------------------------------------------------
---------------*/

void GetItemArrayFromString(const SCString& Line, float* 
DataArray, int ArraySize)
{

char FieldsDelimitter = '\t';

int find_delim = Line.IndexOf(FieldsDelimitter);
unsigned int pos = 0;

int CurrentItem = 0;

while (find_delim > 0 && CurrentItem < ArraySize)
{

SCString NextStr = Line.GetSubString(find_delim 
- pos, pos);

pos = find_delim + 1;



find_delim = 
Line.IndexOf(FieldsDelimitter,find_delim + 1);

DataArray[CurrentItem] = (float)atof(NextStr);
CurrentItem++;

}
}

/
*-------------------------------------------------------
---------------*/

/* http://www.tothetick.com/checkaccess.php?
type=sierra&symbol=ES&id=Joel%20R%20Wyse

symbol is either ES, TF, CL or 6E
id is the sierra chart account name
If the account name has an active subscription, it will 
return levels.  Otherwise return "NA"

Levels returned are the lower end of the zones.  To get 
the upper end of the rectangle, take lower end plus 
ticks,  6 for ES, 10 for TF, 15 for CL, 15 for 6E.

*/
SCSFExport scsf_ToTheTickStudy(SCStudyGraphRef sc)
{

const int ZonesCount = 12;

SCSubgraphRef AroonOscillator = 
sc.Subgraph[ZonesCount*2];

SCSubgraphRef UpArrow = sc.Subgraph[ZonesCount*2+1];
SCSubgraphRef DownArrow = 

sc.Subgraph[ZonesCount*2+2];

SCInputRef ZonesWidth = sc.Input[0];
SCInputRef UpdateTime = sc.Input[1];



SCInputRef DaysBack = sc.Input[2];
SCInputRef WithinZoneTolerance = sc.Input[3];

if (sc.SetDefaults)
{

sc.GraphName = "To the Tick";

sc.GraphRegion = 0;
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.ValueFormat = VALUEFORMAT_INHERITED;
sc.AutoLoop = 0; //Not using automatic looping.
sc.FreeDLL = 0;
sc.DrawStudyUnderneathMainPriceGraph = true;

for (int i = 0; i < 2 * ZonesCount; i+=2)
{

int CurrentZone = i / 2 + 1;

SCString SubgraphName;
SubgraphName.Format("Zone %d Top", 

CurrentZone);
sc.Subgraph[i].Name = SubgraphName;
sc.Subgraph[i].DrawStyle = 

DRAWSTYLE_FILLRECTTOP;
sc.Subgraph[i].PrimaryColor = RGB(92, 164, 

224); // Light blue
sc.Subgraph[i].DrawZeros = 0;

sc.Subgraph[i].DisplayNameValueInWindowsFlags =  
SNV_DISPLAY_IN_WINDOWS;

SubgraphName.Format("Zone %d Bottom", 
CurrentZone);

sc.Subgraph[i + 1].Name = SubgraphName;
sc.Subgraph[i + 1].DrawStyle = 

DRAWSTYLE_FILLRECTBOTTOM;
sc.Subgraph[i + 1].PrimaryColor = RGB(92, 



164, 224); // Light blue
sc.Subgraph[i + 1].DrawZeros = 0;
sc.Subgraph[i + 

1].DisplayNameValueInWindowsFlags =  
SNV_DISPLAY_IN_WINDOWS;

}

UpArrow.Name = "Up Arrow";
UpArrow.DrawStyle = DRAWSTYLE_ARROWUP;
UpArrow.PrimaryColor = RGB(0, 255, 0);
UpArrow.DrawZeros = 0;
UpArrow.LineWidth = 3;

DownArrow.Name = "Down Arrow";
DownArrow.DrawStyle = DRAWSTYLE_ARROWDOWN;
DownArrow.PrimaryColor = RGB(255, 0, 0);
DownArrow.DrawZeros = 0;
DownArrow.LineWidth = 3;

ZonesWidth.Name = "Zones Width in Ticks";
ZonesWidth.SetInt(4);

UpdateTime.Name = "Zones Update Time (US 
Central Time)";

UpdateTime.SetTime(HMS_TIME(8,5,0));  // 8:05

DaysBack.Name = "Days Back (set 0 to show for 
all bars in the chart)";

DaysBack.SetInt(5);

WithinZoneTolerance.Name = "Within Zone 
Tolerance in Ticks";

WithinZoneTolerance.SetInt(3);

return;
}



SCString ShortSymbolName = 
sc.Symbol.GetSubString(2);

SCDateTime RemoteFileUpdateTime = 
sc.ConvertToSCTimeZone(COMBINE_DATE_TIME(sc.CurrentSyste
mDateTime.GetDate(), UpdateTime.GetTime()), 
TIMEZONE_CHICAGO);

int& RequestState = sc.PersistVars->i8;
int PriorRequestState = RequestState;
SCDateTime& RequestDateTime = sc.PersistVars->scdt2;

//Aroon oscillator processing
for (int Index = sc.UpdateStartIndex ; Index < 

sc.ArraySize; Index++)
{

sc.AroonIndicator(sc.BaseData[SC_HIGH],sc.BaseData[SC_LO
W],AroonOscillator, Index,14);

}

//if (sc.UpdateStartIndex == 0 && RequestState == 
HTTP_REQUEST_MADE)

//ClearRequest(sc);  // This is to solve a 
condition when Apply is used from the Chart Studies 
window, and the initial state of the RequestState is 
remembered

//else 
if (RequestDateTime == 0.0
|| sc.UpdateStartIndex == 0
|| (sc.CurrentSystemDateTime.GetTime() > 

RemoteFileUpdateTime.GetTime() && 
RequestDateTime.GetDate() != 
sc.CurrentSystemDateTime.GetDate())

)
ClearRequest(sc);



if (!RequestData(sc, ShortSymbolName))
return;

SCString& Response = sc.HTTPResponse;

bool RequestStateChanged = PriorRequestState != 
RequestState;

if (Response.GetSubString(2).Compare("Z1") == 0)
{

if(RequestStateChanged)
sc.AddMessageToLog("Received valid data.", 

0);

}
else if (Response.GetSubString(2).Compare("NA") == 

0)
{

if(RequestStateChanged)
sc.AddMessageToLog( "Error: User is not 

authorized for current symbol or current symbol is not 
available.",1);

return;
}
else
{

if(RequestStateChanged)
sc.AddMessageToLog("Unknown server error.", 

1);

return;
}

////////////////////////////////////////////////////
//////////////////////



// Parsing Data
////////////////////////////////////////////////////

//////////////////////

char LinesDelimitter = '\n';
char FieldsDelimitter = '\t';
SCString NextLine;

int find_delim = Response.IndexOf(LinesDelimitter);
unsigned int pos = 0;

int Index = sc.ArraySize - 1;
SCDateTime LastChartDateTime = 

sc.BaseDateTimeIn[Index];
while (find_delim > 0)
{

NextLine = Response.GetSubString(find_delim - 
pos, pos);

pos = find_delim + 1;
find_delim = 

Response.IndexOf(LinesDelimitter,find_delim + 1);

if (NextLine.GetSubString(2).Compare("Z1") == 
0)

continue; // skip headers line

NextLine = 
NextLine.GetSubString(NextLine.GetLength() - 1); // 
remove '\r' character

int find_last = 
NextLine.LastIndexOf(FieldsDelimitter, 
NextLine.GetLength() - 1);

if (find_last < 0)
continue;



SCString CurrentDateTimeStr = 
NextLine.GetSubString(NextLine.GetLength() - find_last - 
1, find_last + 1);

SCDateTime CurrentDateTime = 
sc.DateStringToSCDateTime(CurrentDateTimeStr);

if (CurrentDateTime == 0.0)
continue;

SCDateTime DateTimeOfLastNotUpdatedIndex = 
sc.BaseDateTimeIn[Index];

float CurrentZonesData[ZonesCount] = {0.0f};

// check if we are not too many days back
if (DaysBack.GetInt() > 0)
{

if (CurrentDateTime.GetDate() + 
DaysBack.GetInt() <= LastChartDateTime.GetDate())

return;
}

GetItemArrayFromString(NextLine, 
CurrentZonesData, ZonesCount);

while(true)
{

if(Index < 0)
break;

UpArrow[Index] = 0;
DownArrow[Index] = 0;

SCDateTime IndexDateTime = 
sc.BaseDateTimeIn[Index];



if (IndexDateTime.GetDate() != 
CurrentDateTime.GetDate())

{
if(IndexDateTime.GetDate() < 

CurrentDateTime.GetDate())
break;

Index--;
continue;

}

for (int i = 0; i < 2 * ZonesCount; i+=2)
{

sc.Subgraph[i][Index] = 
CurrentZonesData[i / 2] + 
ZonesWidth.GetInt()*sc.TickSize;

sc.Subgraph[i + 1][Index] = 
CurrentZonesData[i / 2];

float HalfTick = 0.5f * sc.TickSize;

float UpperZoneValue = sc.Subgraph[i]
[Index] + (sc.TickSize*WithinZoneTolerance.GetInt()) + 
HalfTick;

float LowerZoneValue =  
sc.Subgraph[i+1][Index] - 
(sc.TickSize*WithinZoneTolerance.GetInt()) - HalfTick;

if (sc.Close[Index] <= UpperZoneValue 
&& sc.Close[Index] >= LowerZoneValue)

{
float Oscillator = 

AroonOscillator[Index] - AroonOscillator.Arrays[0]
[Index];

if(Oscillator <= -99.5)
{



UpArrow[Index] = sc.Low[Index];

}
else if(Oscillator >= 99.5)
{

DownArrow[Index] = 
sc.High[Index];

}
}

}

Index--;
}

}

}

#include "sierrachart.h"

int RVCalc(SCDateTimeArrayRef DateTimeIn, SCBaseDataRef 
DataIn, c_ArrayWrapper<s_SCSubgraph_260> SgOut, int 
position, int lookback);

SCSFExport scsf_RelativeVolume(SCStudyGraphRef sc) 
{ 
    if (sc.SetDefaults) 
    { 
        sc.GraphName = "Relative Volume";
        sc.ValueFormat = 0;
        sc.Subgraph[0].Name = "Volume";
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_BAR;
        sc.Subgraph[0].LineWidth = 2;
        sc.Subgraph[0].PrimaryColor = RGB(0,134,77);



        sc.Subgraph[0].SecondaryColor = RGB(192,0,0);
        sc.Subgraph[0].SecondaryColorUsed = 1;
        sc.Subgraph[0].AutoColoring = AUTOCOLOR_POSNEG;
        sc.Subgraph[1].Name = "Zero Line";
        sc.Subgraph[1].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[1].LineWidth = 1;
        sc.Subgraph[1].PrimaryColor = RGB(0,0,0);
        sc.Input[0].Name = "Lookback (>=5)";
        sc.Input[0].SetInt(5);
        sc.Input[0].SetIntLimits(5,10000);
        sc.DrawZeros = 0;
        sc.FreeDLL = 0;
        return; 
    } 

    int position, lookback = sc.Input[0].GetInt();

    if (sc.Index != 0)
    {
        position = sc.Index - 1;
       while (++position < sc.ArraySize) 
RVCalc(sc.BaseDateTimeIn, sc.BaseData, sc.Subgraph, 
position, lookback);
    }
    else
    {
        position = sc.ArraySize;
        while (--position > 0)
        {
            if (RVCalc(sc.BaseDateTimeIn, sc.BaseData, 
sc.Subgraph, position, lookback) == 1)
            {
                if (position == sc.ArraySize - 1) 
sc.AddMessageToLog("ERROR: Insufficient Bars Loaded to 
Run Study.",1);
                break;
            }



        }   
    }
    return;
}

int RVCalc(SCDateTimeArrayRef DateTimeIn, SCBaseDataRef 
DataIn, c_ArrayWrapper<s_SCSubgraph_260> SgOut, int 
position, int lookback)
{
    double cumvol = 0;
    int counter = 0, offset = position;
    while (--offset >= 0 && counter < lookback)
    {
        if (DateTimeIn.TimeAt(position)*1  == 
DateTimeIn.TimeAt(offset)*1)
        {
            counter++;
            cumvol += DataIn[SC_VOLUME][offset];
        }
    }
    if (counter == lookback)
    {
        SgOut[0][position] = (100 * DataIn[SC_VOLUME]
[position] / (cumvol / lookback)) - 100;
        SgOut[1][position] = 0;
        return(0);
    }
    return(1);
}

#include "sierrachart.h"
//DEVELOPED BY TCAST
//tcast@charter.net
//SCDLLInit("SierraTrend");



/
********************************************************
***************/
SCSFExport scsf_SierraTrend(SCStudyGraphRef sc)
{
    if(sc.SetDefaults)
    {
        sc.GraphName="SierraTREND";
        sc.StudyDescription="SierraTREND. TTM trend 
replica by tcast. ";

        sc.Subgraph[0].Name="sierraTREND BAR";
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;

sc.Subgraph[0].LineWidth = 3;

sc.Input[0].Name = "Length";
sc.Input[0].SetInt(5);
sc.Input[0].SetIntLimits(1, 1000);

sc.FreeDLL = 0;
        sc.AutoLoop = 1;
        sc.GraphRegion = 0;
        return;
    }
    
int i = sc.Index;
int len = sc.Input[0].GetInt();

const DWORD upColor = RGB(0, 0, 255);
const DWORD downColor = RGB(255, 0, 0);

sc.Subgraph[0][i]=sc.BaseDataIn[SC_LAST][i];

if( sc.BaseData[SC_OPEN][i] >=sc.BaseData[SC_HIGH]
[i-len])

{
sc.Subgraph[0].DataColor[sc.Index] =upColor ;



}
else if ( sc.BaseData[SC_OPEN][i] 

<=sc.BaseData[SC_LOW][i-len])
{

sc.Subgraph[0].DataColor[sc.Index] = downColor;

}
else 

{
sc.Subgraph[0].DataColor[sc.Index] = 

sc.Subgraph[0].DataColor[sc.Index-1];
}

}

#include "sierrachart.h"

#define Sine sc.Subgraph[0]
#define LeadSine sc.Subgraph[1]
#define Smooth sc.Subgraph[2]
#define Detrender sc.Subgraph[3]
#define Q1 sc.Subgraph[4]
#define I1 sc.Subgraph[5]
#define jI sc.Subgraph[6]
#define jQ sc.Subgraph[7]
#define I2 sc.Subgraph[8]
#define Q2 sc.Subgraph[9]
#define Re sc.Subgraph[10]
#define Im sc.Subgraph[11]
#define DCPhase sc.Subgraph[12]
#define SmoothPeriodsc.Subgraph[13]
#define Period sc.Subgraph[16]

#define FALSE 0



#define TRUE 1
#define LONG 1
#define SHORT -1
#define GREEN RGB(0,255,0)
#define DKGREEN RGB(0,128,0)
#define YELLOW RGB(255,255,0)
#define LTYELLOW RGB(255,255,128)
#define RED RGB(255,0,0)
#define DKRED RGB(198,0,0)
#define BLACK RGB(0,0,1)
#define WHITE RGB(255,255,255)
#define CYAN RGB(0,255,255)
#define PURPLE RGB(255,0,255)
#define GREY RGB(192,192,192)
#define BLUE RGB(0,128,255)
#define ORANGE RGB(255, 127, 0)
#define PI 3.1415926

SCSFExport scsf_HilbertSineWave(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Hilbert Sine Wave";
sc.StudyDescription = "Hilbert Sine Wave";
sc.FreeDLL = 0;

sc.AutoLoop = 1;  // true

sc.GraphRegion = 1;

// Set the name of the first subgraph
sc.Subgraph[0].Name = "Sine";
sc.Subgraph[0].PrimaryColor = CYAN ;
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE ;



sc.Subgraph[0].LineWidth = 2 ;

sc.Subgraph[1].Name = "LeadSine";
sc.Subgraph[1].PrimaryColor = RED ;
sc.Subgraph[1].DrawStyle = DRAWSTYLE_LINE ;
sc.Subgraph[1].LineWidth = 2 ;

sc.Input[0].Name = "Input Data";
sc.Input[0].SetInputDataIndex(SC_HL);

return;
}

int i ;

SCFloatArrayRef Price = 
sc.BaseDataIn[sc.Input[0].GetInputDataIndex()];

sc.DataStartIndex=50;
i = sc.CurrentIndex;

// smooth
Smooth[i] = (4*Price[i] + 3*Price[i-1] + 

2*Price[i-2] + Price[i-3])*10; 

// detrender
Detrender[i] = (0.0962*Smooth[i] + 

0.5769*Smooth[i-2] - 0.5769*Smooth[i-4] - 
0.0962*Smooth[i-6])*(0.075*Period[i-1] + 0.54); 

// compute InPhase and Quadrature components
Q1[i] = (0.0962*Detrender[i] + 0.5769*Detrender[i-2] 

- 0.5769*Detrender[i-4] - 
0.0962*Detrender[i-6])*(0.075*Period[i-1] + 0.54); 

I1[i] = Detrender[i-3];

// Advance the phase of I1 and Q1 by 90 degrees



jI[i] = (0.0962*I1[i] + 0.5769*I1[i-2] - 
0.5769*I1[i-4] - 0.0962*I1[i-6])*(0.075*Period[i-1] + 
0.54); 

jQ[i] = (0.0962*Q1[i] + 0.5769*Q1[i-2] - 
0.5769*Q1[i-4] - 0.0962*Q1[i-6])*(0.075*Period[i-1] + 
0.54);

// Phasor addition for 3 bar averaging
I2[i] = I1[i] - jQ[i]; 
Q2[i] = Q1[i] + jI[i];

// Smooth the I and Q components before applying the 
discriminator

I2[i] = 0.2*I2[i] + 0.8*I2[i-1]; 
Q2[i] = 0.2*Q2[i] + 0.8*Q2[i-1];

// Homodyne Discriminator
Re[i] = I2[i]*I2[i-1] + Q2[i]*Q2[i-1]; 
Im[i] = I2[i]*Q2[i-1] - Q2[i]*I2[i-1]; 
Re[i] = 0.2*Re[i] + 0.8*Re[i-1]; 
Im[i] = 0.2*Im[i] + 0.8*Im[i-1]; 

if (Im[i] != 0.0 && Re[i] != 0.0)
Period[i] = 360/(180/PI*atan(Im[i]/Re[i]));

if (Period[i] > 1.5*Period[i-1])
Period[i] = 1.5*Period[i-1];

if (Period[i] < 0.67*Period[i-1])
Period[i] = 0.67*Period[i-1] ;

if (Period[i] < 6)
Period[i] = 6 ;

if (Period[i] > 50)
Period[i] = 50 ;

Period[i] = 0.2*Period[i] + 0.8*Period[i-1];
SmoothPeriod[i] = 0.33*Period[i] + 

0.67*SmoothPeriod[i-1];

double DCPeriod, fractpart;



fractpart = modf( SmoothPeriod[i] + 0.5 , 
&DCPeriod);

double RealPart = 0;
double ImagPart = 0;

for (int count = 0; count < DCPeriod; count++) {
RealPart = RealPart + sin(PI*2*count/DCPeriod ) 

* (Smooth[i-count]);
ImagPart = ImagPart + cos(PI*2*count/DCPeriod ) 

* (Smooth[i-count]);
}

if (abs(ImagPart) > 0) DCPhase[i] = atan(RealPart /
ImagPart )*180/PI;

if (abs(ImagPart) <= 0.001) {
if (RealPart >= 0) DCPhase[i] = DCPhase[i] + 

90;
if (RealPart < 0) DCPhase[i] = DCPhase[i] - 90;

}

DCPhase[i] = DCPhase[i] + 90;
DCPhase[i] = DCPhase[i] +360/SmoothPeriod[i];

if (ImagPart < 0) 
DCPhase[i] = DCPhase[i] + 180;

if (DCPhase[i] > 315)
DCPhase[i] = DCPhase[i] - 360;

Sine[i] = sin(PI/180*DCPhase[i])*100;

LeadSine[i] = sin(PI/180*(DCPhase[i]+45))*100;

}



/*
jdt BetterVolume
Better Volume from emini-watch.com
Author: jsyd
Date: 10/04/2010
 ****** Thanks to Scottorama at Sierra Charts ******
*/

#include "sierrachart.h"
//SCDLLInit("jdt Better Volume(jdtBetterVolume.dll)");
/
********************************************************
***************/
SCSFExport scsf_jdtBetterVolume(SCStudyGraphRef sc)
{

SCSubgraphRef volumeSubgraph = sc.Subgraph[0];
SCSubgraphRef volumeMASubgraph = sc.Subgraph[1];
SCSubgraphRef volCliUpColorSubgraph = 

sc.Subgraph[2];
SCSubgraphRef volCliDnColorSubgraph = 

sc.Subgraph[3];
SCSubgraphRef hVolChurnColorSubgraph = 

sc.Subgraph[4];
SCSubgraphRef hVolChurnCliColorSubgraph = 

sc.Subgraph[5];
SCSubgraphRef lVolColorSubgraph = sc.Subgraph[6];
SCSubgraphRef volCliUpFlagSubgraph = sc.Subgraph[7];
SCSubgraphRef volCliDnFlagSubgraph = sc.Subgraph[8];
SCSubgraphRef hVolChurnFlagSubgraph = 

sc.Subgraph[9];
SCSubgraphRef hVolChurnCliFlagSubgraph = 

sc.Subgraph[10];
SCSubgraphRef lVolFlagSubgraph = sc.Subgraph[11];
SCSubgraphRef barSubgraph = sc.Subgraph[12];



SCInputRef lookBackInput = sc.Input[0];
SCInputRef volMaTypeInput = sc.Input[1];
SCInputRef volMAPeriodInput = sc.Input[2];
SCInputRef volCliUpInput = sc.Input[3];
SCInputRef volCliDnInput = sc.Input[4];
SCInputRef hVolChurnInput = sc.Input[5];
SCInputRef hVolChurnCliInput = sc.Input[6];
SCInputRef lVolInput = sc.Input[7];
SCInputRef alert1Input = sc.Input[8];
SCInputRef alert2Input = sc.Input[9];
SCInputRef alert3Input = sc.Input[10];
SCInputRef alert4Input = sc.Input[11];
SCInputRef alert5Input = sc.Input[12];
SCInputRef colorBarsInput = sc.Input[13];

if(sc.SetDefaults)
{

sc.GraphName="jdt BetterVolume";
sc.StudyDescription="<a href=""http://

www.sierrachart.com/supportboard/showpost.php?
p=166484&postcount=24"">Better Volume - Histogram or 
ColorBars. new better volume indicator - ColorBars!</
a>";

volumeSubgraph.Name = "Volume Bars";
volumeSubgraph.DrawStyle = DRAWSTYLE_BAR;
volumeSubgraph.PrimaryColor = RGB(0, 255, 255);
volumeSubgraph.LineWidth = 4;

volumeMASubgraph.Name = "Volume MA";
volumeMASubgraph.DrawStyle = DRAWSTYLE_LINE;
volumeMASubgraph.PrimaryColor = RGB(255, 0, 0);
volumeMASubgraph.LineWidth = 2;

volCliUpColorSubgraph.Name = "Volume Climax Up 



Color";
volCliUpColorSubgraph.DrawStyle = 

DRAWSTYLE_HIDDEN;
volCliUpColorSubgraph.PrimaryColor = RGB(128, 

0, 0);

volCliDnColorSubgraph.Name = "Volume Climax 
Down Color";

volCliDnColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

volCliDnColorSubgraph.PrimaryColor = RGB(255, 
255, 255);

hVolChurnColorSubgraph.Name = "High Volume 
Churn Color";

hVolChurnColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnColorSubgraph.PrimaryColor = RGB(0, 0, 
255);

hVolChurnCliColorSubgraph.Name = "High Volume 
Churn + Climax Color";

hVolChurnCliColorSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnCliColorSubgraph.PrimaryColor = 
RGB(255, 0, 255);

lVolColorSubgraph.Name = "Low Volume Color";
lVolColorSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;
lVolColorSubgraph.PrimaryColor = RGB(255, 255, 

0);

volCliUpFlagSubgraph.Name = "Volume Climax Up 
Flag";

volCliUpFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;



volCliDnFlagSubgraph.Name = "Volume Climax Down 
Flag";

volCliDnFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnFlagSubgraph.Name = "High Volume Churn 
Flag";

hVolChurnFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

hVolChurnCliFlagSubgraph.Name = "High Volume 
Churn + Climax Flag";

hVolChurnCliFlagSubgraph.DrawStyle = 
DRAWSTYLE_HIDDEN;

lVolFlagSubgraph.Name = "Low Volume Flag";
lVolFlagSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;

        barSubgraph.Name = "Bar";
        barSubgraph.DrawStyle = DRAWSTYLE_COLORBAR;

barSubgraph.PrimaryColor = RGB(0, 255, 0);

// Inputs

lookBackInput.Name = "Look Back Bars";
lookBackInput.SetInt(20);
lookBackInput.SetIntLimits(1,1000);

volMaTypeInput.Name = "Volume MA Type";

volMaTypeInput.SetMovAvgType(MOVAVGTYPE_SIMPLE);

volMAPeriodInput.Name = "Volume MA Period";
volMAPeriodInput.SetInt(100);
volMAPeriodInput.SetIntLimits(1,1000);

volMaTypeInput.Name = "Volume MA Type";



volMaTypeInput.SetMovAvgType(MOVAVGTYPE_SIMPLE);

volCliUpInput.Name = "Show Volume Climax Up 
Bar";

volCliUpInput.SetYesNo(true);

volCliDnInput.Name = "Show Volume Climax Down 
Bar";

volCliDnInput.SetYesNo(true);

hVolChurnInput.Name = "Show High Volume Churn 
Bar";

hVolChurnInput.SetYesNo(true);

hVolChurnCliInput.Name = "Show High Volume 
Churn + Climax Bar";

hVolChurnCliInput.SetYesNo(true);

lVolInput.Name = "Show Low Volume Bar";
lVolInput.SetYesNo(true);

alert1Input.Name = "Volume Climax Up Alert 
(Zero for off)";
        alert1Input.SetInt(0);
        alert1Input.SetIntLimits(0, 50);

alert2Input.Name = "Volume Climax Down Alert 
(Zero for off)";
        alert2Input.SetInt(0);
        alert2Input.SetIntLimits(0, 50);

alert3Input.Name = "High Volume Churn Alert 
(Zero for off)";
        alert3Input.SetInt(0);
        alert3Input.SetIntLimits(0, 50);



alert4Input.Name = "High Volume Churn + Climax 
Alert (Zero for off)";
        alert4Input.SetInt(0);
        alert4Input.SetIntLimits(0, 50);

alert5Input.Name = "Low Volume Alert (Zero for 
off)";
        alert5Input.SetInt(0);
        alert5Input.SetIntLimits(0, 50);

colorBarsInput.Name = "Color Bars (No = Volume 
Histogram)";

colorBarsInput.SetYesNo(false);

sc.DrawZeros = false;
        sc.AutoLoop = 1;

sc.FreeDLL = 0;
sc.GraphRegion = 2;

return;
}

int cur = sc.Index;
int upBar;
float Value1, Value2, Value3, Range;

SCFloatArrayRef RangeArray = 
volumeSubgraph.Arrays[0];

SCFloatArrayRef Value2Array = 
volumeSubgraph.Arrays[1];

SCFloatArrayRef Value3Array = 
volumeSubgraph.Arrays[2];

if(!colorBarsInput.BooleanValue) {
volumeSubgraph[cur] = sc.BaseDataIn[SC_VOLUME]

[cur];
volumeSubgraph.DataColor[sc.Index] = 



volumeSubgraph.PrimaryColor;
sc.MovingAverage(sc.BaseDataIn[SC_VOLUME], 

volumeMASubgraph, volMaTypeInput.GetMovAvgType() , cur, 
volMAPeriodInput.GetInt());

}

if(sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED) {

if(sc.BaseDataIn[SC_OPEN][cur] < 
sc.BaseDataIn[SC_LAST][cur]) {

upBar = 1;
} else if(sc.BaseDataIn[SC_OPEN][cur] > 

sc.BaseDataIn[SC_LAST][cur]) {
upBar = -1;

} else {
upBar = 0;

}
Range = sc.BaseDataIn[SC_HIGH][cur] - 

sc.BaseDataIn[SC_LOW][cur];
RangeArray[cur] = Range;
Value1 = sc.BaseDataIn[SC_VOLUME][cur];
Value2 = Value1*Range;
Value2Array[cur] = Value2;
if (Range != 0.0) {

Value3 = Value1/Range;
} else {

Value3 = 0.0;
}
Value3Array[cur] = Value3;

// Now to the good stuff

if (Value2 == sc.GetHighest(Value2Array, 
lookBackInput.GetInt()) && (upBar == 1) && 
(volCliUpInput.BooleanValue)) { //Volume CLimax Up

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 



volCliUpColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
volCliUpColorSubgraph.PrimaryColor;

}
volCliUpFlagSubgraph[cur] = 1;
if(alert1Input.GetInt() > 0) {

sc.SetAlert(alert1Input.GetInt(),cur);
}

}

if (Value2 == sc.GetHighest(Value2Array, 
lookBackInput.GetInt()) && (upBar == -1) && 
(volCliDnInput.BooleanValue)) { //Volume CLimax Down

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

volCliDnColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
volCliDnColorSubgraph.PrimaryColor;

}
volCliDnFlagSubgraph[cur] = 1;
if(alert2Input.GetInt() > 0) {

sc.SetAlert(alert2Input.GetInt(),cur);
}

}

if (Value3 == sc.GetHighest(Value3Array, 
lookBackInput.GetInt()) && 
(hVolChurnInput.BooleanValue)) { //High Volume Churn

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 



hVolChurnColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
hVolChurnColorSubgraph.PrimaryColor;

}
hVolChurnFlagSubgraph[cur] = 1;
if(alert3Input.GetInt() > 0) {

sc.SetAlert(alert3Input.GetInt(),cur);
}

}

if (Value2 == sc.GetHighest(Value2Array, 
lookBackInput.GetInt()) && Value3 == 
sc.GetHighest(Value3Array, lookBackInput.GetInt()) && 
(hVolChurnCliInput.BooleanValue)) { //High Volume Churn 
+ Climax

if(colorBarsInput.BooleanValue) {
barSubgraph.DataColor[cur] = 

hVolChurnCliColorSubgraph.PrimaryColor;
barSubgraph[cur] = 

sc.BaseDataIn[SC_LAST][cur];
} else {

volumeSubgraph.DataColor[cur] = 
hVolChurnCliColorSubgraph.PrimaryColor;

}
hVolChurnCliFlagSubgraph[cur] = 1;
if(alert4Input.GetInt() > 0) {

sc.SetAlert(alert4Input.GetInt(),cur);
}

}

if (Value1 == sc.GetLowest(volumeSubgraph, 
lookBackInput.GetInt()) && (lVolInput.BooleanValue)) 
{ //Low Volume Climax

if(colorBarsInput.BooleanValue) {



barSubgraph.DataColor[cur] = 
lVolColorSubgraph.PrimaryColor;

barSubgraph[cur] = 
sc.BaseDataIn[SC_LAST][cur];

} else {
volumeSubgraph.DataColor[cur] = 

lVolColorSubgraph.PrimaryColor;
}
lVolFlagSubgraph[cur] = 1;
if(alert5Input.GetInt() > 0) {

sc.SetAlert(alert5Input.GetInt(),cur);
}

}
}

}

#include "sierrachart.h" 

// This line is required. Change the text within the 
quote marks to what you want to name 
// your group of custom studies. This function name can 
also be SCDLLInit instead of SCDLLName. 
// SCDLLName("InitialBalanceLevels") 

SCSFExport scsf_InitialBalanceLevels(SCStudyInterfaceRef 
sc)
{

SCSubgraphRef ibhigh = sc.Subgraph[0];
SCSubgraphRef iblow = sc.Subgraph[1];

SCSubgraphRef ibhigh15 = sc.Subgraph[2];
SCSubgraphRef iblow15 = sc.Subgraph[3];



SCSubgraphRef ibhigh20 = sc.Subgraph[4];
SCSubgraphRef iblow20 = sc.Subgraph[5];

SCSubgraphRef ibhigh30 = sc.Subgraph[6];
SCSubgraphRef iblow30 = sc.Subgraph[7];

SCInputRef StartTime = sc.Input[0];
SCInputRef EndTime = sc.Input[1];

SCInputRef Multiplier1 = sc.Input[2];
SCInputRef Multiplier2 = sc.Input[3];
SCInputRef Multiplier3 = sc.Input[4];

if (sc.SetDefaults)
{

sc.FreeDLL = 0;
sc.GraphName = "Initial Balance Levels";
sc.StudyDescription = "<a 

href=""http://www.sierrachart.com/supportboard/
showthread.php?p=178043"">Discussion subtopic: Initial 
Balance Study (with x1.5, x2.0, x3.0)</a>";

sc.DrawZeros = 0;
sc.GraphRegion = 0;
sc.AutoLoop = 1;

ibhigh.Name = "IBH";
ibhigh.PrimaryColor = RGB(255, 0, 0);
ibhigh.DrawStyle = DRAWSTYLE_DASH;
ibhigh.DrawZeros = false;

iblow.Name = "IBL";
iblow.PrimaryColor = RGB(255, 0, 0);
iblow.DrawStyle = DRAWSTYLE_DASH;
iblow.DrawZeros = false;

ibhigh15.Name = "IBHx1.5";
ibhigh15.PrimaryColor = RGB(255, 255, 128);



ibhigh15.DrawStyle = DRAWSTYLE_DASH;
ibhigh15.DrawZeros = false;

iblow15.Name = "IBLx1.5";
iblow15.PrimaryColor = RGB(255, 255, 128);
iblow15.DrawStyle = DRAWSTYLE_DASH;
iblow15.DrawZeros = false;

ibhigh20.Name = "IBHx2.0";
ibhigh20.PrimaryColor = RGB(128, 255, 128);
ibhigh20.DrawStyle = DRAWSTYLE_DASH;
ibhigh20.DrawZeros = false;

iblow20.Name = "IBLx2.0";
iblow20.PrimaryColor = RGB(128, 255, 128);
iblow20.DrawStyle = DRAWSTYLE_DASH;
iblow20.DrawZeros = false;

ibhigh30.Name = "IBHx3.0";
ibhigh30.PrimaryColor = RGB(255, 128, 128);
ibhigh30.DrawStyle = DRAWSTYLE_DASH;
ibhigh30.DrawZeros = false;

iblow30.Name = "IBLx3.0";
iblow30.PrimaryColor = RGB(255, 128, 128);
iblow30.DrawStyle = DRAWSTYLE_DASH;
iblow30.DrawZeros = false;

StartTime.Name = "Start Time";
StartTime.SetTime(34200); //9:30

EndTime.Name = "End Time";
EndTime.SetTime(37800-1); //10:30 subtract a 

second

Multiplier1.Name = "Multiplier1";
Multiplier1.SetFloat(1.5f);



Multiplier2.Name = "Multiplier2";
Multiplier2.SetFloat(2.0f);

Multiplier3.Name = "Multiplier3";
Multiplier3.SetFloat(3.0f);

return;
}

SCDateTime InStartTime = StartTime.GetDateTime();
SCDateTime InEndTime = EndTime.GetDateTime();

SCDateTime StartDateTime = 0;
SCDateTime EndDateTime = 0;
float Open = 0.0f, High = 0.0f, Low = 0.0f, Close = 

0.0f, NextOpen = 0.0f;
float Open1 = 0.0f, High1 = 0.0f, Low1 = 0.0f, 

Close1 = 0.0f, NextOpen1 = 0.0f;
int Index = 0;

if(sc.Index <= 0)
return;

bool ShouldDecreaseEndTime = false;
if (InStartTime.GetTime() <= InEndTime.GetTime())
{

ShouldDecreaseEndTime = (InStartTime.GetTime() 
> sc.StartTimeOfDay && InEndTime.GetTime() < 
sc.StartTimeOfDay) 

||
(InStartTime.GetTime() < sc.StartTimeOfDay 

&& InEndTime.GetTime() > sc.StartTimeOfDay);
}
else
{

ShouldDecreaseEndTime= (InStartTime.GetTime() < 



sc.StartTimeOfDay && InEndTime.GetTime() < 
sc.StartTimeOfDay)

||
(InStartTime.GetTime() > sc.StartTimeOfDay 

&& InEndTime.GetTime() > sc.StartTimeOfDay);
}

if (ShouldDecreaseEndTime)
{

InEndTime.SetTime(sc.StartTimeOfDay);
if (InEndTime != 0.0)

InEndTime -=SECONDS;
else

InEndTime.SetTime(SECONDS_PER_DAY - 1);
}

SCDateTime CurrentDateTime = 
sc.BaseDateTimeIn[sc.Index];

SCDateTime StartDateTimeOfCurIndex = 
CurrentDateTime.GetDate();

StartDateTimeOfCurIndex.SetTime(sc.StartTimeOfDay);
if(sc.StartTimeOfDay > CurrentDateTime.GetTime())

StartDateTimeOfCurIndex -= DAYS;

if (sc.Index < sc.ArraySize - 2)
{

SCDateTime PrevDateTime = 
sc.BaseDateTimeIn[sc.Index - 1];

SCDateTime StartDateTimeOfPrevIndex = 
PrevDateTime.GetDate();

StartDateTimeOfPrevIndex.SetTime(sc.StartTimeOfDay);
if(sc.StartTimeOfDay > PrevDateTime.GetTime())

StartDateTimeOfPrevIndex -= DAYS;

if (StartDateTimeOfPrevIndex == 
StartDateTimeOfCurIndex)



return;

Index = sc.Index - 1;
StartDateTimeOfCurIndex = 

StartDateTimeOfPrevIndex;
CurrentDateTime = PrevDateTime;

}
else
{

Index = sc.Index;
}

StartDateTime = EndDateTime = 
StartDateTimeOfCurIndex.GetDate();

StartDateTime.SetTime(InStartTime.GetTime());
EndDateTime.SetTime(InEndTime.GetTime());

if (InStartTime.GetTime() > InEndTime.GetTime())
EndDateTime += DAYS;

if(InStartTime.GetTime() < 
StartDateTimeOfCurIndex.GetTime())

{
StartDateTime += DAYS;
EndDateTime += DAYS;

}

sc.GetOHLCOfTimePeriod(StartDateTime, EndDateTime, 
Open, High, Low, Close, NextOpen);

// set/reset all values for current day
float m1 = Multiplier1.GetFloat();
float m2 = Multiplier2.GetFloat();
float m3 = Multiplier3.GetFloat();
float tick = sc.TickSize;
while(true)
{



if(Index < 0)
break;

SCDateTime IndexDateTime = 
sc.BaseDateTimeIn[Index];

if(IndexDateTime < StartDateTimeOfCurIndex)
break;

bool ShouldDisplay = false;

if (InStartTime.GetTime() < 
InEndTime.GetTime())

{
ShouldDisplay = (IndexDateTime.GetTime() <= 

InEndTime.GetTime() 
&& IndexDateTime.GetTime() >= 

InStartTime.GetTime());
}
else
{

ShouldDisplay = (IndexDateTime.GetTime() <= 
InEndTime.GetTime() 

|| IndexDateTime.GetTime() >= 
InStartTime.GetTime());

}

if (IndexDateTime > EndDateTime)
ShouldDisplay = true;

if(ShouldDisplay)
{

ibhigh[Index] = High;
iblow[Index] = Low;

ibhigh15[Index] = 
sc.RoundToTickSize((m1-1)*(High-Low)+High,tick);



iblow15[Index] = sc.RoundToTickSize(-
(m1-1)*(High-Low)+Low,tick);

ibhigh20[Index] = 
sc.RoundToTickSize((m2-1)*(High-Low)+High,tick);

iblow20[Index] = sc.RoundToTickSize(-
(m2-1)*(High-Low)+Low,tick);

ibhigh30[Index] = 
sc.RoundToTickSize((m3-1)*(High-Low)+High,tick);

iblow30[Index] = sc.RoundToTickSize(-
(m3-1)*(High-Low)+Low,tick);

}
else
{

ibhigh[Index] = 0.0f;
iblow[Index] = 0.0f;

ibhigh15[Index] = 0.0f;
iblow15[Index] = 0.0f;

ibhigh20[Index] = 0.0f;
iblow20[Index] = 0.0f;

ibhigh30[Index] = 0.0f;
iblow30[Index] = 0.0f;

}

Index--;
}

}

#include "sierrachart.h"

//SCDLLName("CCILinReg") 

SCFloatArrayRef CCI_S(SCStudyGraphRef sc, 



SCFloatArrayRef In, SCFloatArrayRef CCIOut, int Index, 
int Length, float Multiplier)
{

if (Length < 1)
return CCIOut;

SCFloatArrayRef SMAOut = sc.Subgraph[Index];
sc.LinearRegressionIndicator(In, SMAOut, Index, 

Length);
//SimpleMovAvg_S(In, SMAOut, Index, Length);

    float Num0 = 0;
for (int j = Index; j > Index - Length && j >= 0; 

j--)
Num0 += fabs(SMAOut[Index] - In[j]);

Num0 /= Length;

CCIOut[Index] = (In[Index] - SMAOut[Index]) / (Num0 
* Multiplier);

return CCIOut;
}

/
*=======================================================
===================*/
SCSFExport scsf_CCILinReg(SCStudyInterfaceRef sc)
{

SCSubgraphRef CCI = sc.Subgraph[0];

SCSubgraphRef L1 = sc.Subgraph[1];
SCSubgraphRef L2 = sc.Subgraph[2];
SCSubgraphRef L3 = sc.Subgraph[3];
SCSubgraphRef L4 = sc.Subgraph[4];
SCSubgraphRef L5 = sc.Subgraph[5];



SCInputRef InputData = sc.Input[0];
SCInputRef Multiplier = sc.Input[1];
SCInputRef period = sc.Input[2];

SCInputRef Line1 = sc.Input[3];
SCInputRef Line2 = sc.Input[4];
SCInputRef Line3 = sc.Input[5];
SCInputRef Line4 = sc.Input[6];
SCInputRef Line5 = sc.Input[7];

if (sc.SetDefaults)
{

sc.GraphName = "CCI - Linear Regression";

sc.AutoLoop = true;
sc.FreeDLL = 0;
sc.DrawZeros= 1;

CCI.Name = "CCI - Linear Regression";
CCI.LineWidth = 1;
CCI.DrawStyle = DRAWSTYLE_LINE;
CCI.PrimaryColor = RGB(0,0,0);

L1.Name = "Line 1";
L1.LineWidth = 1;
L1.DrawStyle = DRAWSTYLE_LINE;
L1.PrimaryColor = RGB(64,0,0);

L2.Name = "Line 2";
L2.LineWidth = 1;
L2.DrawStyle = DRAWSTYLE_LINE;
L2.PrimaryColor = RGB(255,0,0);

L3.Name = "Line 3";
L3.LineWidth = 1;
L3.DrawStyle = DRAWSTYLE_LINE;
L3.PrimaryColor = RGB(0,0,0);



L4.Name = "Line 4";
L4.LineWidth = 1;
L4.DrawStyle = DRAWSTYLE_LINE;
L4.PrimaryColor = RGB(255,0,0);

L5.Name = "Line 5";
L5.LineWidth = 1;
L5.DrawStyle = DRAWSTYLE_LINE;
L5.PrimaryColor = RGB(64,0,0);

period.Name = "CCI Period";
period.SetInt(14);
period.SetIntLimits(1, 9999);

Line1.Name = "Line 1";
Line1.SetInt(200);

Line2.Name = "Line 2";
Line2.SetInt(100);

Line3.Name = "Line 3";
Line3.SetInt(0);

Line4.Name = "Line 4";
Line4.SetInt(-100);

Line5.Name = "Line 5";
Line5.SetInt(-200);

InputData.Name = "Input Data";
InputData.SetInputDataIndex(SC_LAST);

Multiplier.Name = "Multiplier";
Multiplier.SetFloat(0.015f);
Multiplier.SetFloatLimits(0, 1);



return;
}
// Do data processing
sc.DataStartIndex = period.GetInt();
if (sc.Index > period.GetInt())

{

CCI_S(sc, 
sc.BaseData[InputData.GetInputDataIndex()], CCI, 
sc.Index, period.GetInt(), Multiplier.GetFloat());

L1[sc.Index] = Line1.GetInt();
L2[sc.Index] = Line2.GetInt();
L3[sc.Index] = Line3.GetInt();
L4[sc.Index] = Line4.GetInt();
L5[sc.Index] = Line5.GetInt();

}
}

#include "sierrachart.h"

float TkAccH[10000]={0};
float TkAccC[10000]={0};
float TkAccL[10000]={0};
float TkAccO[10000]={0};

SCSFExport scsf_CumulativeDeltaBars(SCStudyGraphRef sc)
{

SCSubgraphRef Open = sc.Subgraph[0];
SCSubgraphRef High = sc.Subgraph[1];
SCSubgraphRef Low = sc.Subgraph[2];
SCSubgraphRef Close = sc.Subgraph[3];



//SCInputRef ResetAtSessionStart = sc.Input[2];
SCInputRef ChartOverlayNumber = sc.Input[3];

if (sc.SetDefaults)
{

sc.GraphName = "Cumulative NYSE $ticks Bars";

sc.DrawZeros = 1;
sc.FreeDLL = 0;
sc.AutoLoop = 0;

sc.UseGlobalChartColors = 0;
sc.ValueFormat = 2;
sc.GraphRegion = 0;
sc.DrawZeros = 0;
sc.ScaleRangeType = SCALE_INDEPENDENT;

sc.GraphDrawType = GDT_CANDLESTICK;
Open.Name = "Open";
Open.PrimaryColor = RGB(0,255,0);
High.Name = "High";
High.PrimaryColor = RGB(0,128,0);
Low.Name  = "Low";
Low.PrimaryColor = RGB(255,0,0);
Close.Name = "Close";
Close.PrimaryColor = RGB(128,0,0);

//ResetAtSessionStart.Name = "Reset at Start of 
Trading Day";

//ResetAtSessionStart.SetYesNo(0);

ChartOverlayNumber.Name = "Chart Number To 
Overlay";

ChartOverlayNumber.SetChartNumber(1);

return;
}



SCGraphData ChartOverlayArrays;
sc.GetChartBaseData(-

ChartOverlayNumber.GetChartNumber(), 
ChartOverlayArrays);

if (ChartOverlayArrays[SC_OPEN].GetArraySize() == 0)
return;

for (int i = sc.UpdateStartIndex; i < sc.ArraySize; 
i++)

{
int i1 = 

sc.GetNearestMatchForDateTimeIndex(ChartOverlayNumber.Ge
tChartNumber(), i);

if (i==1) {
TkAccH[i] = ChartOverlayArrays[1][i1]; //

sc.High[i];
TkAccC[i] = ChartOverlayArrays[3][i1]; //

sc.Close[i];
TkAccL[i] = ChartOverlayArrays[2][i1]; //

sc.Low[i];
TkAccO[i] = ChartOverlayArrays[0][i1]; //

sc.Open[i];
} else {

int Time = sc.BaseDateTimeIn.TimeAt(i);
int Hour, Minute, Second;
TIME_TO_HMS(Time, Hour, Minute, Second);
if( (Hour == 9 && Minute >= 30) || (Hour > 

9 && Hour < 16) ){
TkAccH[i] = TkAccH[i-1] + 

ChartOverlayArrays[1][i1]; //sc.High[i];
TkAccC[i] = TkAccC[i-1] + 

ChartOverlayArrays[3][i1]; //sc.Close[i];
TkAccL[i] = TkAccL[i-1] + 



ChartOverlayArrays[2][i1]; //sc.Low[i];
TkAccO[i] = TkAccO[i-1] + 

ChartOverlayArrays[0][i1]; //sc.Open[i];

Open[i]  = TkAccC[i-1] ;
High[i]  = TkAccC[i-1]+(TkAccH[i]-

TkAccH[i-1]);
Low[i]   = TkAccC[i-1]+(TkAccL[i]-

TkAccL[i-1]);
Close[i] = TkAccC[i];
if (Open[i] > High[i]) 

Open[i] = High[i];
if (Open[i] < Low[i])

Open[i] = Low[i];
} else {

TkAccH[i] = TkAccH[i-1];
TkAccC[i] = TkAccC[i-1];
TkAccL[i] = TkAccL[i-1];
TkAccO[i] = TkAccO[i-1];
Open[i]  = Close[i-1];
High[i]  = Close[i-1];
Low[i]   = Close[i-1];
Close[i] = Close[i-1];

}
}

//for (int SubgraphIndex = 0; SubgraphIndex < 
ChartOverlayArrays.GetArraySize(); SubgraphIndex++)

// sc.Subgraph[SubgraphIndex][DataIndex] = 
ChartOverlayArrays[SubgraphIndex][i1] * 
Multiplier.GetFloat();

//sc.CalculateOHLCAverages(i);
}

//SCString ChartOverlayName = 
sc.GetStudyNameFromChart(ChartOverlayNumber.GetChartNumb



er(), 0);
//sc.GraphName.Format("%s Overlay", 

ChartOverlayName.GetChars());
}

//
// BetterRenko
//
// written by aslan
//
// 20101215 - initial version for SC
// 20110111 - fixed OHLC averages, removed showWicks to 
allow other bar types
//
#include "sierrachart.h"

//SCDLLName("BetterRenko")

inline void br_MoveLimits(SCStudyGraphRef sc, float 
high, float low, float brickSize, int revMult, float& 
renkoHigh, float& renkoLow)
{

if (sc.FormattedEvaluate(high, sc.ValueFormat, 
GREATER_EQUAL_OPERATOR, renkoHigh, sc.ValueFormat))

{
do
{

renkoHigh += brickSize;
renkoLow  = renkoHigh - ((revMult+1) * 

brickSize);
} while (sc.FormattedEvaluate(high, 

sc.ValueFormat, GREATER_OPERATOR, renkoHigh, 
sc.ValueFormat));  // stops if price in range, including 
edge

}



else
{

do
{

renkoLow -= brickSize;
renkoHigh = renkoLow + ((revMult+1) * 

brickSize);
} while (sc.FormattedEvaluate(low, 

sc.ValueFormat, LESS_OPERATOR, renkoLow, 
sc.ValueFormat));

}
}

inline void br_CheckBarComplete(SCStudyGraphRef sc, 
float high, float low, float brickSize, int revMult, 
float& renkoHigh, float& renkoLow, int& barComplete)
{

if (sc.FormattedEvaluate(high, sc.ValueFormat, 
EQUAL_OPERATOR, renkoHigh, sc.ValueFormat) || 

sc.FormattedEvaluate(low,  sc.ValueFormat, 
EQUAL_OPERATOR, renkoLow,  sc.ValueFormat))

{
barComplete = true;
br_MoveLimits(sc, high, low, brickSize, 

revMult, renkoHigh, renkoLow);  // will move limits once 
since equal

}
else barComplete = false;

}

inline bool br_RangeExceeded(SCStudyGraphRef sc, float 
high, float low, float& renkoHigh, float& renkoLow)
{

return sc.FormattedEvaluate(high, sc.ValueFormat, 
GREATER_OPERATOR, renkoHigh, sc.ValueFormat) || 

sc.FormattedEvaluate(low,  sc.ValueFormat, 
LESS_OPERATOR,    renkoLow,  sc.ValueFormat);



}

// macros for bar creation/updates, handles tick or bar 
inputs
#define UPDATE_OPENS()

\
/* set renkoOpen based on brick size and price 

action */\
if (Close[o] > Open[o])

\
RenkoOpen[o] = max(Close[o] - brickSize, 

Low[o]);\
else
\

RenkoOpen[o] = min(Close[o] + brickSize, 
High[o]); \

\
/* adjust open to show RenkoOpen instead of real 

open */\
if (showRealOpen.GetYesNo() == 0)

\
{

\
float temp = Open[o];
\
Open[o] = RenkoOpen[o];
\
RenkoOpen[o] = temp;

\
}

\

#define ADD_BAR()
\

sc.AddElements(1);



\
o++;
\
sc.DateTimeOut[o] = sc.BaseDateTimeIn[i];

\
Open[o] = iOpen[i];

\
High[o] = iHigh[i];

\
Low[o] = iLow[i];

\
Close[o] = iClose[i];

\
Volume[o] = iVolume[i];

\
Ticks[o] = iTicks[i];

\
sc.CalculateOHLCAverages(o);
\
BidVol[o] = iBidVol[i];

\
AskVol[o] = iAskVol[i];

\
UpTickVol[o] = iUpTickVol[i];

\
DownTickVol[o] = iDownTickVol[i];

\
BidTrades[o] = iBidTrades[i];

\
AskTrades[o] = iAskTrades[i];

\
RenkoOpen[o] = iOpen[i]

#define UPDATE_BAR()
\
if (iHigh[i] > High[o]) High[o] = iHigh[i];

\



if (iLow[i] < Low[o])   Low[o]  = iLow[i];
\

Close[o] = iClose[i];
\

Volume[o] += iVolume[i];
\
Ticks[o] += iTicks[i];

\
sc.CalculateOHLCAverages(o);
\
BidVol[o] += iBidVol[i];
\
AskVol[o] += iAskVol[i];
\
UpTickVol[o] += iUpTickVol[i];

\
DownTickVol[o] += iDownTickVol[i];

\
BidTrades[o] += iBidTrades[i];

\
AskTrades[o] += iAskTrades[i];

\
RenkoOpen[o] = iClose[i]

SCSFExport scsf_BetterRenko(SCStudyGraphRef sc)
{

// input refs
SCInputRef brickSizeTicks    = sc.Input[0];
SCInputRef alignToBrickSize  = sc.Input[1];
SCInputRef showRealOpen      = sc.Input[2];
SCInputRef reverseMultiplier = sc.Input[3];

// input bar refs
SCFloatArrayRef iOpen        = sc.BaseDataIn[0];
SCFloatArrayRef iHigh        = sc.BaseDataIn[1];
SCFloatArrayRef iLow         = sc.BaseDataIn[2];



SCFloatArrayRef iClose       = sc.BaseDataIn[3];
SCFloatArrayRef iVolume      = sc.BaseDataIn[4];
SCFloatArrayRef iTicks       = sc.BaseDataIn[5];
SCFloatArrayRef iBidVol      = sc.BaseDataIn[9];
SCFloatArrayRef iAskVol      = sc.BaseDataIn[10];
SCFloatArrayRef iUpTickVol   = sc.BaseDataIn[11];
SCFloatArrayRef iDownTickVol = sc.BaseDataIn[12];
SCFloatArrayRef iBidTrades   = sc.BaseDataIn[13];
SCFloatArrayRef iAskTrades   = sc.BaseDataIn[14];

// ouput bar refs
SCSubgraphRef Open        = sc.Subgraph[0];
SCSubgraphRef High        = sc.Subgraph[1];
SCSubgraphRef Low         = sc.Subgraph[2];
SCSubgraphRef Close       = sc.Subgraph[3];
SCSubgraphRef Volume      = sc.Subgraph[4];
SCSubgraphRef Ticks       = sc.Subgraph[5];
SCSubgraphRef OHLCAvg     = sc.Subgraph[6];
SCSubgraphRef HLCAvg      = sc.Subgraph[7];
SCSubgraphRef HLAvg       = sc.Subgraph[8];
SCSubgraphRef BidVol      = sc.Subgraph[9];
SCSubgraphRef AskVol      = sc.Subgraph[10];
SCSubgraphRef UpTickVol   = sc.Subgraph[11];
SCSubgraphRef DownTickVol = sc.Subgraph[12];
SCSubgraphRef BidTrades   = sc.Subgraph[13];
SCSubgraphRef AskTrades   = sc.Subgraph[14];
SCSubgraphRef RenkoOpen   = sc.Subgraph[15];  // 

Renko Open or True Open based on input value

// Set configuration variables
if (sc.SetDefaults)
{

// Set the defaults
sc.GraphName = "BetterRenko";
sc.StudyDescription = "BetterRenko custom 

chart. <a href=""http://www.sierrachart.com/



supportboard/showthread.php?t=29758"">Discussion 
subtopic (BetterRenko Custom Chart)</a>";

sc.IsCustomChart = 1;
sc.DisplayAsMainPriceGraph = 1;
sc.GraphRegion = 0;
sc.StandardChartHeader = 1;
sc.DrawZeros = 0;
sc.GraphDrawType = GDT_CANDLESTICK;
sc.AutoLoop = 0;
sc.FreeDLL = 0;

sc.ValueFormat = sc.BaseGraphValueFormat;

// Inputs
brickSizeTicks.Name = "Brick size (ticks):";
brickSizeTicks.SetInt(4);
alignToBrickSize.Name = "Align to brick size:";
alignToBrickSize.SetYesNo(1);
showRealOpen.Name = "Show real Open (vs Renko 

Open):";
showRealOpen.SetYesNo(0);
reverseMultiplier.Name = "Reverse multiplier 

(number of bricks):";
reverseMultiplier.SetInt(2);
reverseMultiplier.SetIntLimits(1, 20);

// Subgraphs
Open.Name = "Open";
Open.DrawStyle = DRAWSTYLE_LINE;
High.Name = "High";
High.DrawStyle = DRAWSTYLE_LINE;
Low.Name = "Low";
Low.DrawStyle = DRAWSTYLE_LINE;
Close.Name = "Close";
Close.DrawStyle = DRAWSTYLE_LINE;



Volume.Name = "Volume";
Volume.DrawStyle = DRAWSTYLE_IGNORE;
Ticks.Name = "# of Trades";
Ticks.DrawStyle = DRAWSTYLE_IGNORE;

OHLCAvg.Name = "OHLC Avg";
OHLCAvg.DrawStyle = DRAWSTYLE_IGNORE;
HLCAvg.Name = "HLC Avg";
HLCAvg.DrawStyle = DRAWSTYLE_IGNORE;
HLAvg.Name = "HL Avg";
HLAvg.DrawStyle = DRAWSTYLE_IGNORE;

BidVol.Name = "Bid Vol";
BidVol.DrawStyle = DRAWSTYLE_IGNORE;
AskVol.Name = "Ask Vol";
AskVol.DrawStyle = DRAWSTYLE_IGNORE;

UpTickVol.Name = "Up Tick Vol";
UpTickVol.DrawStyle = DRAWSTYLE_IGNORE;
DownTickVol.Name = "Down Tick Vol";
DownTickVol.DrawStyle = DRAWSTYLE_IGNORE;

BidTrades.Name = "Bid Trades";
BidTrades.DrawStyle = DRAWSTYLE_IGNORE;
AskTrades.Name = "Ask Trades";
AskTrades.DrawStyle = DRAWSTYLE_IGNORE;

RenkoOpen.Name = "Renko/True Open";
RenkoOpen.DrawStyle = DRAWSTYLE_IGNORE;

return;
}

try
{

long i = 0; // input  index - underlying 
chart



long o = 0; // output index - renko chart
float cum = 0;  // calc cumulative delta

// refs to persistent vars
float& brickSize   = sc.PersistVars->f1;  // 

brickSize in terms of price
float& renkoHigh   = sc.PersistVars->f2;  // 

renkoHigh
float& renkoLow    = sc.PersistVars->f3;  // 

renkoLow
int&   lastIndex   = sc.PersistVars->i1;  // 

lastIndex processed
int&   barComplete = sc.PersistVars->i2;  // 

barComplete

if (sc.UpdateStartIndex == 0)
{

// clear existing chart data
sc.ResizeArrays(0);

// init state i.e. persist vars
brickSize = 

sc.RoundToTickSize(brickSizeTicks.GetInt() * 
sc.TickSize, sc.TickSize);

lastIndex = -1;
barComplete = false;

sc.ValueFormat = sc.BaseGraphValueFormat;
sc.GraphName.Format("BetterRenko %i", 

brickSizeTicks.GetInt());

RenkoOpen.Name = showRealOpen.GetYesNo() ? 
"True Open" : "Renko Open";

}

// do data processing
o = sc.OutArraySize - 1;



for (int i = sc.UpdateStartIndex; i < 
sc.ArraySize; i++)

{
if (i == lastIndex) continue;  // block 

handling the same tick multiple times

// starting new bar at session boundary 
makes sure you have the same bars

// reguardless of the first date that is 
loaded in the chart

// Note: using date change instead of 
session boundary

if (i == 0 || 
(sc.BaseDateTimeIn[i-1].GetDate() != 
sc.BaseDateTimeIn[i].GetDate()))

{
// create new bar
if (i != 0) {

UPDATE_OPENS();
}
ADD_BAR();
float mod = !

alignToBrickSize.GetYesNo() ? brickSize : 
sc.RoundToTickSize(fmod(Close[o], brickSize), 
sc.TickSize);

float mid = sc.FormattedEvaluate(mod, 
sc.ValueFormat, EQUAL_OPERATOR, brickSize, 
sc.ValueFormat) ? Close[o] : Close[o] - mod;

renkoHigh = mid + brickSize;
renkoLow  = mid - brickSize;
barComplete = false;

}
else 
{

if (barComplete)



{
// this tick creates a new bar
UPDATE_OPENS();
ADD_BAR();
if (br_RangeExceeded(sc, High[o], 

Low[o], renkoHigh, renkoLow))
br_MoveLimits(sc, High[o], 

Low[o], brickSize, reverseMultiplier.GetInt(), 
renkoHigh, renkoLow);

}
else
{

if (br_RangeExceeded(sc, iHigh[i], 
iLow[i], renkoHigh, renkoLow))

{
UPDATE_OPENS();
ADD_BAR();
br_MoveLimits(sc, High[o], 

Low[o], brickSize, reverseMultiplier.GetInt(), 
renkoHigh, renkoLow);

}
else
{

UPDATE_BAR();
}

}
br_CheckBarComplete(sc, High[o], 

Low[o], brickSize, reverseMultiplier.GetInt(), 
renkoHigh, renkoLow, barComplete);

}
lastIndex = i;

}
}
catch (char *ErrMsg){

sc.AddMessageToLog(ErrMsg, 1);
}

}



#include "sierrachart.h"

//SCDLLName("TickJunkie") 
 

////////////////////////////////////////////////////////
////////////
SCSFExport scsf_RockwellTrend(SCStudyGraphRef sc)
{

const int MACD_INPUT_DATA_TYPE = 0;
const int MACD_FAST = 3;
const int MACD_SLOW = 4;
const int MACD_MA = 5;
const int MACD_MA_TYPE = 6;

    if (sc.SetDefaults)
    {
        sc.GraphName = "Rockwell Trend Paintbar";
        sc.StudyDescription = "Three Candle Colors Based 
on MACD & MACD Diff by tickjunkie <a href=""http://
www.sierrachart.com/supportboard/showthread.php?
t=18921"">Discussion subtopic: Three Candle Colors Based 
on MACD & MACD Diff)</a>";
        sc.GraphRegion = 0;
        
        sc.Subgraph[0].Name = "Uptrend";
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;
        sc.Subgraph[0].PrimaryColor = RGB(0,196,0);  
        

sc.Subgraph[1].Name = "Downtrend";
        sc.Subgraph[1].DrawStyle = DRAWSTYLE_COLORBAR;
        sc.Subgraph[1].PrimaryColor = RGB(206,0,0);  

sc.Subgraph[2].Name = "Chop";
        sc.Subgraph[2].DrawStyle = DRAWSTYLE_COLORBAR;



        sc.Subgraph[2].PrimaryColor = RGB(0,0,0);  
 
 
 sc.Input[0].Name = "MACD Input Data";

sc.Input[0].SetInputDataIndex(SC_LAST);  

sc.Input[MACD_FAST].Name ="Fast Moving Average 
Length";

sc.Input[MACD_FAST].SetInt(12);  
sc.Input[MACD_FAST].SetIntLimits(1, 10000);

sc.Input[MACD_SLOW].Name = "Slow Moving Average 
Length";

sc.Input[MACD_SLOW].SetInt(26);  
sc.Input[MACD_SLOW].SetIntLimits(1,1000);

sc.Input[MACD_MA].Name = "MACD Moving Average 
Length(Trigger)";

sc.Input[MACD_MA].SetInt(9);   
sc.Input[MACD_MA].SetIntLimits(1,1000);

sc.Input[MACD_MA_TYPE].Name = "Moving Average 
Type";

sc.Input[MACD_MA_TYPE].SetMovAvgType(MOVAVGTYPE_EXPONENT
IAL);

sc.AutoLoop = 1;
        sc.FreeDLL = 0;

        return;
    }

SCFloatArrayRef baseData = 
sc.BaseDataIn[(int)sc.Input[MACD_INPUT_DATA_TYPE].GetInp
utDataIndex()];



sc.MACD(baseData, sc.Subgraph[3], sc.Index, 
sc.Input[MACD_FAST].GetInt(), 
sc.Input[MACD_SLOW].GetInt(), 
sc.Input[MACD_MA].GetInt(), 
sc.Input[MACD_MA_TYPE].GetInt());

//sc.MACD(sc.BaseData[SC_LAST], sc.Subgraph[3], 
sc.Index, 12, 26, 9, MOVAVGTYPE_EXPONENTIAL);

//Access the individual values
float MACD = sc.Subgraph[3][sc.Index];
float MACDMA = sc.Subgraph[3].Arrays[2][sc.Index];
float MACDDiff = sc.Subgraph[3].Arrays[3][sc.Index];

sc.Subgraph[0][sc.Index] = 0;
sc.Subgraph[1][sc.Index] = 0;
sc.Subgraph[2][sc.Index] = 0;

if ((MACD > 0.0f) && (MACDDiff > 0.0f)){
sc.Subgraph[0][sc.Index] = 1;
sc.Subgraph[0].DataColor[sc.Index] = 

sc.Subgraph[0].PrimaryColor;
}
else if ((MACD < 0.0f) && (MACDDiff < 0.0f)){

sc.Subgraph[1][sc.Index] = 1;
sc.Subgraph[1].DataColor[sc.Index] = 

sc.Subgraph[1].PrimaryColor;
}
else{

sc.Subgraph[2][sc.Index] = 1;
sc.Subgraph[2].DataColor[sc.Index] = 

sc.Subgraph[2].PrimaryColor;
}

}



#include "sierrachart.h"
//DEVELOPED BY TCAST
//tcast@charter.net
//SCDLLInit("ADX_COLOR");

/
********************************************************
***************/
SCSFExport scsf_ADXColor(SCStudyGraphRef sc)
{
    if(sc.SetDefaults)
    {
        sc.GraphName="ADX COLOR";
        sc.StudyDescription="ADX coloring based on +/- 
30 (or whatever other) level by gregorfx.";

        sc.Subgraph[0].Name="ADX COLOR ";
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;

sc.Subgraph[0].LineWidth = 3;

sc.Input[0].Name = "DX Length";
sc.Input[0].SetInt(14);
sc.Input[0].SetIntLimits(1, 1000);

sc.Input[1].Name = "DX MOVING AVG LENGTH";
sc.Input[1].SetInt(14);
sc.Input[1].SetIntLimits(1, 1000);

sc.Input[2].Name = "ALERT LEVEL";
sc.Input[2].SetInt(30);
sc.Input[2].SetIntLimits(1, 1000);



sc.FreeDLL = 0;
        sc.AutoLoop = 1;
        sc.GraphRegion = 0;
        return;
    }
int i = sc.Index;
int len = sc.Input[0].GetInt();
int len2 = sc.Input[1].GetInt();
int alrt = sc.Input[2].GetInt();

const DWORD red = RGB(255, 0, 0);
const DWORD blue = RGB(0, 0, 255);

sc.ADX(sc.BaseDataIn, sc.Subgraph[0], sc.Index, len, 
len2);

if( sc.Subgraph[0][i] >=alrt)
{

sc.Subgraph[0].DataColor[sc.Index] =red;
}

else 
{

sc.Subgraph[0].DataColor[sc.Index] = blue;

}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"



//This is an empty study function.  Auto looping is 
enabled. 
SCSFExport scsf_DYVolumeBreakdown(SCStudyGraphRef sc)
{

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

sc.GraphName = "DY Volume Breakdown";

sc.FreeDLL = 0;

sc.GraphName = "Volume Breakdown";
sc.StudyDescription = "AVol Summation - BVol 

Summation";
sc.GraphRegion = 1;
sc.ValueFormat = 2;

sc.Subgraph[0].Name = "Vol B";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_BAR;
sc.Subgraph[0].LineWidth = 4; 
sc.Subgraph[0].PrimaryColor = RGB(0,166,0);
sc.Subgraph[0].SecondaryColor = RGB(183,0,0);
sc.Subgraph[0].SecondaryColorUsed = 1;

sc.Input[0].Name = "Period";
sc.Input[0].SetInt(14);

sc.AutoLoop = 1;

return;
}

int period = sc.Input[0].GetInt();



sc.Subgraph[1][sc.Index] = (sc.BaseData[SC_ASKVOL]
[sc.Index] - sc.BaseData[SC_BIDVOL][sc.Index]);

sc.TriangularMovingAverage(sc.Subgraph[1], 
sc.Subgraph[0], period);

if (sc.Subgraph[0][sc.Index] > 0) 
{sc.Subgraph[0].DataColor[sc.Index] = 
sc.Subgraph[0].PrimaryColor;}

else {sc.Subgraph[0].DataColor[sc.Index] = 
sc.Subgraph[0].SecondaryColor;}

}

#include "sierrachart.h"

//SCDLLInit("VEMAMACD")

SCSFExport scsf_VEMAMACD(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "VEMA-MACD";
sc.StudyDescription = "Volume Weighted EMA MACD 

Histogram by jaklspackal <a href=""http://
www.sierrachart.com/supportboard/showthread.php?
p=137161#post137161"">Discussion subtopic (New Indicator 
- Volume Weighted EMA MACD)</a>";

sc.FreeDLL = 0;



sc.AutoLoop = 1;  // true

//sc.GraphRegion = 0;

// Set the name of the first subgraph
sc.Subgraph[0].Name = "Short VWEMA:sub1";
sc.Subgraph[1].Name = "Short VWEMA:sub2";
sc.Subgraph[2].Name = "Short VWEMA";
sc.Subgraph[3].Name = "Long VWEMA:sub1";
sc.Subgraph[4].Name = "Long VWEMA:sub2";
sc.Subgraph[5].Name = "Long VWEMA";
sc.Subgraph[6].Name = "VEMA-MACD";
sc.Subgraph[7].Name = "VEMA-MACD Signal";
sc.Subgraph[8].Name = "VEMA-MACD Hist";
sc.Subgraph[9].Name = "Volume x Last";
//sc.Subgraph[0].PrimaryColor = RGB(0,255,0);
//sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE ;
//sc.Subgraph[0].LineWidth = 2 ;
sc.Subgraph[0].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[1].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[2].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[3].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[4].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[5].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[6].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[7].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[8].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[9].DrawStyle = DRAWSTYLE_IGNORE;

sc.Input[0].Name = "1-Short Period";
sc.Input[0].SetFloat(12);             // 

default value
sc.Input[1].Name = "2-Long Period";
sc.Input[1].SetFloat(26);             // 

default value
sc.Input[2].Name = "1-Smoothing Period";
sc.Input[2].SetFloat(9);             // default 



value

return;
}

// Do data processing
sc.Subgraph[9][sc.Index] = sc.BaseDataIn[SC_VOLUME]

[sc.Index] * sc.BaseDataIn[SC_LAST][sc.Index];

// calculate short VWEMA:sub1
sc.ExponentialMovAvg(sc.Subgraph[9], sc.Subgraph[0], 

sc.Index, sc.Input[0].GetInt());
// calculate short VWEMA:sub2
sc.ExponentialMovAvg(sc.BaseDataIn[SC_VOLUME], 

sc.Subgraph[1], sc.Index, sc.Input[0].GetInt());
// calculate short VWEMA
sc.Subgraph[2][sc.Index] = sc.Subgraph[0]

[sc.Index] / sc.Subgraph[1][sc.Index];

// calculate long VWEMA:sub1
sc.ExponentialMovAvg(sc.Subgraph[9], sc.Subgraph[3], 

sc.Index, sc.Input[1].GetInt());
// calculate long VWEMA:sub2
sc.ExponentialMovAvg(sc.BaseDataIn[SC_VOLUME], 

sc.Subgraph[4], sc.Index, sc.Input[1].GetInt());
// calculate long VWEMA
sc.Subgraph[5][sc.Index] = sc.Subgraph[3]

[sc.Index] / sc.Subgraph[4][sc.Index];

//VMACD
sc.Subgraph[6][sc.Index] = sc.Subgraph[2][sc.Index] 

- sc.Subgraph[5][sc.Index];

//VWMACD Signal Line
sc.ExponentialMovAvg(sc.Subgraph[6], sc.Subgraph[7], 

sc.Index, sc.Input[2].GetInt());



//VWMACD Histogram
sc.Subgraph[8][sc.Index] = sc.Subgraph[6][sc.Index] 

- sc.Subgraph[7][sc.Index];

}

//
// Kase Bars
//
// written by aslan
//
// 20101215 - initial version for SC
// 20110111 - fixed OHLC averages
//
#include "sierrachart.h"

//SCDLLName("KaseBar")

// macros for bar creation/updates, handles tick or bar 
inputs
#define ADD_BAR()

\
sc.AddElements(1);

\
o++;
\
sc.DateTimeOut[o] = sc.BaseDateTimeIn[i];

\
Open[o] = iOpen[i];

\
High[o] = iHigh[i];

\
Low[o] = iLow[i];

\



Close[o] = iClose[i];
\

Volume[o] = iVolume[i];
\

Ticks[o] = iTicks[i];
\

sc.CalculateOHLCAverages(o);
\
BidVol[o] = iBidVol[i];

\
AskVol[o] = iAskVol[i];

\
UpTickVol[o] = iUpTickVol[i];

\
DownTickVol[o] = iDownTickVol[i];

\
BidTrades[o] = iBidTrades[i];

\
AskTrades[o] = iAskTrades[i]

#define UPDATE_BAR()
\
if (iHigh[i] > High[o]) High[o] = iHigh[i];

\
if (iLow[i] < Low[o]) Low[o] = iLow[i];

\
Close[o] = iClose[i];

\
Volume[o] += iVolume[i];
\
Ticks[o] += iTicks[i];

\
sc.CalculateOHLCAverages(o);
\
BidVol[o] += iBidVol[i];
\
AskVol[o] += iAskVol[i];



\
UpTickVol[o] += iUpTickVol[i];

\
DownTickVol[o] += iDownTickVol[i];

\
BidTrades[o] += iBidTrades[i];

\
AskTrades[o] += iAskTrades[i]

SCSFExport scsf_KaseBar(SCStudyGraphRef sc)
{

// input refs
SCInputRef targetRangeTicks = sc.Input[0];

// input bar refs
SCFloatArrayRef iOpen        = sc.BaseDataIn[0];
SCFloatArrayRef iHigh        = sc.BaseDataIn[1];
SCFloatArrayRef iLow         = sc.BaseDataIn[2];
SCFloatArrayRef iClose       = sc.BaseDataIn[3];
SCFloatArrayRef iVolume      = sc.BaseDataIn[4];
SCFloatArrayRef iTicks       = sc.BaseDataIn[5];
SCFloatArrayRef iBidVol      = sc.BaseDataIn[9];
SCFloatArrayRef iAskVol      = sc.BaseDataIn[10];
SCFloatArrayRef iUpTickVol   = sc.BaseDataIn[11];
SCFloatArrayRef iDownTickVol = sc.BaseDataIn[12];
SCFloatArrayRef iBidTrades   = sc.BaseDataIn[13];
SCFloatArrayRef iAskTrades   = sc.BaseDataIn[14];

// ouput bar refs
SCSubgraphRef Open        = sc.Subgraph[0];
SCSubgraphRef High        = sc.Subgraph[1];
SCSubgraphRef Low         = sc.Subgraph[2];
SCSubgraphRef Close       = sc.Subgraph[3];
SCSubgraphRef Volume      = sc.Subgraph[4];
SCSubgraphRef Ticks       = sc.Subgraph[5];
SCSubgraphRef OHLCAvg     = sc.Subgraph[6];



SCSubgraphRef HLCAvg      = sc.Subgraph[7];
SCSubgraphRef HLAvg       = sc.Subgraph[8];
SCSubgraphRef BidVol      = sc.Subgraph[9];
SCSubgraphRef AskVol      = sc.Subgraph[10];
SCSubgraphRef UpTickVol   = sc.Subgraph[11];
SCSubgraphRef DownTickVol = sc.Subgraph[12];
SCSubgraphRef BidTrades   = sc.Subgraph[13];
SCSubgraphRef AskTrades   = sc.Subgraph[14];

// Set configuration variables
if (sc.SetDefaults)
{

// Set the defaults
sc.GraphName = "Kase";
sc.StudyDescription = "Kase bars custom chart. 

<a href=""http://www.sierrachart.com/supportboard/
showthread.php?t=29726"">Discussion subtopic (Kase bars 
custom chart)</a>";

sc.IsCustomChart = 1;
sc.DisplayAsMainPriceGraph = 1;
sc.GraphRegion = 0;
sc.StandardChartHeader = 1;
sc.DrawZeros = 0;
sc.GraphDrawType = GDT_OHLCBAR;
sc.AutoLoop = 0;
sc.FreeDLL = 0;

sc.ValueFormat = sc.BaseGraphValueFormat;

// Inputs
targetRangeTicks.Name = "Target range 

(ticks):";
targetRangeTicks.SetInt(4);

// Subgraphs
Open.Name = "Open";



Open.DrawStyle = DRAWSTYLE_LINE;
High.Name = "High";
High.DrawStyle = DRAWSTYLE_LINE;
Low.Name = "Low";
Low.DrawStyle = DRAWSTYLE_LINE;
Close.Name = "Close";
Close.DrawStyle = DRAWSTYLE_LINE;

Volume.Name = "Volume";
Volume.DrawStyle = DRAWSTYLE_IGNORE;
Ticks.Name = "# of Trades";
Ticks.DrawStyle = DRAWSTYLE_IGNORE;

OHLCAvg.Name = "OHLC Avg";
OHLCAvg.DrawStyle = DRAWSTYLE_IGNORE;
HLCAvg.Name = "HLC Avg";
HLCAvg.DrawStyle = DRAWSTYLE_IGNORE;
HLAvg.Name = "HL Avg";
HLAvg.DrawStyle = DRAWSTYLE_IGNORE;

BidVol.Name = "Bid Vol";
BidVol.DrawStyle = DRAWSTYLE_IGNORE;
AskVol.Name = "Ask Vol";
AskVol.DrawStyle = DRAWSTYLE_IGNORE;

UpTickVol.Name = "Up Tick Vol";
UpTickVol.DrawStyle = DRAWSTYLE_IGNORE;
DownTickVol.Name = "Down Tick Vol";
DownTickVol.DrawStyle = DRAWSTYLE_IGNORE;

BidTrades.Name = "Bid Trades";
BidTrades.DrawStyle = DRAWSTYLE_IGNORE;
AskTrades.Name = "Ask Trades";
AskTrades.DrawStyle = DRAWSTYLE_IGNORE;

return;
}



try
{

long i = 0; // input  index - underlying 
tick/bar chart

long o = 0; // output index - kase chart

// refs to persistent vars
float& targetRange = sc.PersistVars->f1;  // 

target bar size in price terms
int&   lastIndex   = sc.PersistVars->i1;  // 

lastIndex processed
int&   firstBar    = sc.PersistVars->i2;  // 

keep track of when we have first bar of session

if (sc.UpdateStartIndex == 0)
{

// clear existing chart data
sc.ResizeArrays(0);

// init state i.e. persist vars
targetRange = 

sc.RoundToTickSize(targetRangeTicks.GetInt() * 
sc.TickSize, sc.TickSize);

firstBar = true;
lastIndex = -1;

sc.ValueFormat = sc.BaseGraphValueFormat;
sc.GraphName.Format("Kase %i", 

targetRangeTicks.GetInt());
}

// do data processing
o = sc.OutArraySize - 1;

for (int i = sc.UpdateStartIndex; i < 



sc.ArraySize; i++)
{

if (i == lastIndex) continue;  // block 
handling the same tick multiple times (manual looping)

// starting new bar at session boundary 
makes sure you have the same bars

// reguardless of the first date that is 
loaded in the chart

// Note: using date change instead of 
session boundary for now

if (i == 0 || 
(sc.BaseDateTimeIn[i-1].GetDate() != 
sc.BaseDateTimeIn[i].GetDate()))

{
// create new bar
ADD_BAR();
firstBar = true;

}
else 
{

// calc true range using new tick to 
see if bar will exceed target range

float prevClose = firstBar ? Open[o] : 
Close[o-1];

float hi = max(max(High[o], iHigh[i]), 
prevClose);

float lo = min(min(Low[o],  iLow[i]),  
prevClose);

float trueRange = hi - lo;

if (sc.FormattedEvaluate(trueRange, 
sc.ValueFormat, GREATER_OPERATOR, targetRange, 
sc.ValueFormat))

{
ADD_BAR();
firstBar = false;



}
else
{

UPDATE_BAR();
}

}
lastIndex = i;

}
}
catch (char *ErrMsg){

sc.AddMessageToLog(ErrMsg, 1);
}

}

#include "sierrachart.h"

SCDLLName("User Contributed Studies")

#include "sierrachart.h"

long T[24][60]={ 0 };int iT[24][60]={ 0 };
long TN[24][60]={ 0 };int iTN[24][60]={ 0 };
long MarketAvgVol=0; 
long MarketVolSum=0; int iMarketVolSum=0;
long NormVolume[10000]={0};
long NormVolSum=0; int iNormVolSum=0;
long NormAvgVol=0; 

/
*=======================================================
===================*/
SCSFExport scsf_NormalizedVolume(SCStudyInterfaceRef sc)
{



SCSubgraphRef UltraHighVolume = sc.Subgraph[0];
SCSubgraphRef VeryHighVolume = sc.Subgraph[1];
SCSubgraphRef HighVolume = sc.Subgraph[2];
SCSubgraphRef LowVolume = sc.Subgraph[3];
SCSubgraphRef VeryLowVolume = sc.Subgraph[4];

SCSubgraphRef AvgVolumeMarketHours = sc.Subgraph[5];
SCSubgraphRef AvgNormVolume = sc.Subgraph[6];

SCSubgraphRef NormUpVol = sc.Subgraph[7];
SCSubgraphRef NormDnVol = sc.Subgraph[8];
SCSubgraphRef Volume  = sc.Subgraph[9];

SCSubgraphRef BarAvgVolume = sc.Subgraph[10];
SCSubgraphRef BarAvgNormVolume = sc.Subgraph[11];

SCInputRef MarketOpenHour = sc.Input[1];
SCInputRef MarketOpenMinute = sc.Input[2];
SCInputRef MarketCloseHour = sc.Input[3];
SCInputRef MarketCloseMinute = sc.Input[4];

// Set configuration variables

if (sc.SetDefaults)
{

// Set the defaults

sc.GraphName = "Normalized Volume";
sc.StudyDescription = "Normalized Volume 

calculates the median volume per hour of the day, 
and ...";

sc.GraphRegion = 2;

// Subgraphs



Volume.Name = "Regular Total Volume";
Volume.DrawStyle = DRAWSTYLE_BAR;
Volume.PrimaryColor = RGB(0, 0, 128);
Volume.LineWidth = 1;

BarAvgVolume.Name = "Bar Avg Regular Volume";
BarAvgVolume.DrawStyle = DRAWSTYLE_STAIR;
BarAvgVolume.PrimaryColor = RGB(0, 128, 255);
BarAvgVolume.LineWidth = 2;

BarAvgNormVolume.Name = "Bar Avg Normalized 
Volume";

BarAvgNormVolume.DrawStyle = DRAWSTYLE_STAIR;
BarAvgNormVolume.PrimaryColor = RGB(255, 128, 

0);
BarAvgNormVolume.LineWidth = 2;

NormUpVol.Name = "Normalized UpBar Volume";
NormUpVol.DrawStyle = DRAWSTYLE_BAR;
NormUpVol.LineWidth = 6;
NormUpVol.PrimaryColor = RGB(0, 255, 0);
NormUpVol.SecondaryColor = RGB(0, 150, 0);
NormUpVol.SecondaryColorUsed = 1;

NormDnVol.Name = "Normalized DnBar Volume";
NormDnVol.DrawStyle = DRAWSTYLE_BAR;
NormDnVol.LineWidth = 6;
NormDnVol.PrimaryColor = RGB(255, 0, 0);
NormDnVol.SecondaryColor = RGB(150, 0, 0);
NormDnVol.SecondaryColorUsed = 1;

VeryLowVolume.Name = "VeryLowVolume";
VeryLowVolume.DrawStyle = DRAWSTYLE_LINE;
VeryLowVolume.PrimaryColor = RGB(255, 128, 

128);
VeryLowVolume.LineWidth = 10;



LowVolume.Name = "LowVolume";
LowVolume.DrawStyle = DRAWSTYLE_LINE;
LowVolume.PrimaryColor = RGB(155, 227, 255);
LowVolume.LineWidth = 10;

HighVolume.Name = "HighVolume";
HighVolume.DrawStyle = DRAWSTYLE_LINE;
HighVolume.PrimaryColor = RGB(155, 227, 255);
HighVolume.LineWidth = 10;

VeryHighVolume.Name = "VeryHighVolume";
VeryHighVolume.DrawStyle = DRAWSTYLE_FILLTOP;
VeryHighVolume.PrimaryColor = RGB(220, 180, 

255);

UltraHighVolume.Name = "UltraHighVolume";
UltraHighVolume.DrawStyle = DRAWSTYLE_LINE;
UltraHighVolume.PrimaryColor = RGB(255, 128, 

128);
UltraHighVolume.LineWidth = 10;

AvgVolumeMarketHours.Name = 
"AvgVolumeMarketHours";

AvgVolumeMarketHours.DrawStyle = 
DRAWSTYLE_LINE;

AvgVolumeMarketHours.PrimaryColor = RGB(255, 0, 
0);

AvgVolumeMarketHours.LineWidth = 2;

AvgNormVolume.Name = "Avg Normalized Volume";
AvgNormVolume.DrawStyle = DRAWSTYLE_LINE;
AvgNormVolume.PrimaryColor = RGB(0, 0, 160);
AvgNormVolume.LineWidth = 2;

MarketOpenHour.Name = "MarketOpenHour";
MarketOpenHour.SetInt(9);
MarketOpenMinute.Name = "MarketOpenMinute";



MarketOpenMinute.SetInt(30);
MarketCloseHour.Name = "MarketCloseHour";
MarketCloseHour.SetInt(16);
MarketCloseMinute.Name = "MarketCloseMinute";
MarketCloseMinute.SetInt(0);

sc.AutoLoop = 1;

return;
}

Volume[sc.Index] = sc.Volume[sc.Index];

if(sc.GetBarHasClosedStatus(sc.Index)==BHCS_BAR_HAS_CLOS
ED){

int Time = sc.BaseDateTimeIn.TimeAt(sc.Index);
int Hour, Minute, Second;
TIME_TO_HMS(Time, Hour, Minute, Second);
if (Volume[sc.Index]>0){

T[Hour][Minute]=T[Hour][Minute]
+Volume[sc.Index];iT[Hour][Minute]+
+;BarAvgVolume[sc.Index]=T[Hour][Minute]/iT[Hour]
[Minute];

if(Hour >= 9 && Hour < 16){
if((Hour == 9 && Minute > 29) || Hour > 

9){

MarketVolSum=MarketVolSum+Volume[sc.Index];iMarketVolSum
++;MarketAvgVol=MarketVolSum/iMarketVolSum;

}
}

}
AvgVolumeMarketHours[sc.Index]=MarketAvgVol;



NormVolume[sc.Index]=Volume[sc.Index]*(MarketAvgVol/
BarAvgVolume[sc.Index]);

if(NormVolume[sc.Index] > 0){
NormVolSum=NormVolSum+NormVolume[sc.Index]; 

iNormVolSum++;
NormAvgVol=NormVolSum/iNormVolSum;
AvgNormVolume[sc.Index]=NormAvgVol;
if(sc.Close[sc.Index] >= 

sc.Close[sc.Index-1]){
// UpBar

NormUpVol[sc.Index]=NormVolume[sc.Index];
if (NormVolume[sc.Index] < 

NormVolume[sc.Index-1]) { 
NormUpVol.DataColor[sc.Index] = 

NormUpVol.SecondaryColor;
} else {

NormUpVol.DataColor[sc.Index] = 
NormUpVol.PrimaryColor;

}
if (NormUpVol[sc.Index] > 

(3*NormAvgVol)) NormUpVol[sc.Index]=3*NormAvgVol;
NormDnVol[sc.Index]=0;

} else {
// DnBar

NormDnVol[sc.Index]=NormVolume[sc.Index];
if (NormVolume[sc.Index] < 

NormVolume[sc.Index-1]) { 
NormDnVol.DataColor[sc.Index] = 

NormDnVol.SecondaryColor;
} else {

NormDnVol.DataColor[sc.Index] = 
NormDnVol.PrimaryColor;

}
if (NormDnVol[sc.Index] > 

(3*NormAvgVol)) NormDnVol[sc.Index]=3*NormAvgVol;



NormUpVol[sc.Index]=0;
}

if (NormVolume[sc.Index]>0){
TN[Hour][Minute]=TN[Hour][Minute]

+NormVolume[sc.Index];iTN[Hour][Minute]+
+;BarAvgNormVolume[sc.Index]=TN[Hour][Minute]/iTN[Hour]
[Minute];

}
}
UltraHighVolume[sc.Index]=(2*NormAvgVol)*0.90;
VeryHighVolume[sc.Index]=(2*NormAvgVol)*0.90;
HighVolume[sc.Index]=(2*NormAvgVol)*0.55;
LowVolume[sc.Index]=(2*NormAvgVol)*0.45;
VeryLowVolume[sc.Index]=(2*NormAvgVol)*0.15;

}
}

//Bricks (3 Line Break)
//
//Author: Jsyd
//Date: 01/11/2009
// 
//

#include "sierrachart.h"
//SCDLLInit("Bricks");

SCSFExport scsf_Bricks(SCStudyGraphRef sc)
{

SCSubgraphRef upBarSubgraph = sc.Subgraph[0];
SCSubgraphRef dnBarSubgraph = sc.Subgraph[1];
SCSubgraphRef trendSubgraph = sc.Subgraph[2];



// Inputs
SCInputRef breakBarsInput = sc.Input[0];

    if ( sc.SetDefaults)
    {
        // Set the configuration and defaults

         sc.GraphName = "Bricks";

         sc.StudyDescription = "Displays Brick (Three 
Line Break) bars behind primary price bars. BricksTrend 
is the 3LB in trend form with entry signals. The bars 
change trend color when the trend changes AND crosses 
beyond x number (1 - 5) of ranges formed by the 3LB. 
Updated on (01-02-2011). <a href=""http://
www.sierrachart.com/supportboard/showthread.php?
t=17828"">Discussion subtopic (three line break)</a>";

         upBarSubgraph.Name = "UpBar";
         upBarSubgraph.DrawStyle = 
DRAWSTYLE_FILLRECTTOP;

 upBarSubgraph.PrimaryColor = RGB(179, 255, 
179);

         dnBarSubgraph.Name = "DownBar";
         dnBarSubgraph.DrawStyle = 
DRAWSTYLE_FILLRECTBOTTOM;

 dnBarSubgraph.PrimaryColor = RGB(255, 179, 
179);

         trendSubgraph.Name = "Trend";
         trendSubgraph.DrawStyle = DRAWSTYLE_IGNORE;

         breakBarsInput.Name = "Number of bars to 
break";
         breakBarsInput.SetInt(3);



         breakBarsInput.SetIntLimits(1, 1000);

// during development set this flag to 1, so 
the dll can be modified. When development is done set it 
to 0 to speed up the function calling.

 sc.FreeDLL = 0;
         sc.DrawZeros = 0;  // true

 sc.AutoLoop = 1;  // true
 sc.GraphRegion = 0;

        return;
    }
// Init Vars

int& start = sc.PersistVars->i1;
int& Trend =  sc.PersistVars->i2;

float& fHigh =  sc.PersistVars->f1;
float& fLow =  sc.PersistVars->f2;

    int bInt =  breakBarsInput.GetInt();
int cur =  sc.Index;
int c = 0;

float last =  sc.BaseDataIn[SC_LAST][cur];

if(sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED)

{
// UpTrend setting a new range - just draw a new range 
bar

if((last > fHigh) && (Trend > 0))
{

Trend = 1;
// Set new hgh and low to draw trend range 

area
fLow = fHigh;
fHigh = last;



// Save new range begin index
start = cur;

}
// Possible trend reversal - DownTrend -> UpTrend

if((last > fHigh) && (Trend < 1))
{
// Iterate thru number of bars to compare as 

specifed by user
for (int x=cur-bInt;x<=cur;x++) 
{
// Make sure we are higher that all bars, 

both up and down
if((last > sc.BaseDataIn[SC_OPEN][x]) 

&& (last > sc.BaseDataIn[SC_LAST][x]))
{

c++;
}

}
// if price is higher than all previous bars 

in range reverse Trend  
if(c >= bInt)
{

Trend = 1;
// Set new hgh and low to draw trend range 

area
fLow = fHigh;
fHigh = last;

// Save new range begin index
 sc.PersistVars->i1 = cur;

}
}

// DownTrend setting a new range - just draw a new 
range bar

if((last < fLow) && (Trend < 1))
{

Trend = 0;
// Set new hgh and low to draw trend range 



area
fHigh = fLow;
fLow = last;

// Save new range begin index
 start = cur;

}
// Possible trend reversal - UpTrend -> DownTrend

if((last < fLow) && (Trend > 0))
{
// Iterate thru number of bars to compare as 

specifed by user
for (int x = cur - bInt; x <= cur; x++) 
{
// Make sure we are lower that all bars, 

both up and down
if((last < sc.BaseDataIn[SC_OPEN][x]) 

&& (last < sc.BaseDataIn[SC_LAST][x]))
{

c++;
}

}
// if price is lower than all previous bars in 

range reverse Trend 
if(c >= bInt)
{

Trend = 0;
// Set new hgh and low to draw trend range 

area
fHigh = fLow;
fLow = last;

// Save new range begin index
 start = cur;

}
}

// Draw new range rectangle
for (int i=start;i<=cur;i++) {

//  upBarSubgraph[i] = fHigh;



//  dnBarSubgraph[i] = fLow;
if (Trend == 1) {

 upBarSubgraph.DataColor[i] =  
upBarSubgraph.PrimaryColor;

 dnBarSubgraph.DataColor[i] =  
upBarSubgraph.PrimaryColor;

 trendSubgraph[i] = 1;
} else if (Trend == 0) {

 upBarSubgraph.DataColor[i] =  
dnBarSubgraph.PrimaryColor;

 dnBarSubgraph.DataColor[i] =  
dnBarSubgraph.PrimaryColor;

 trendSubgraph[i] = 0;
}

}
upBarSubgraph[cur]= fHigh;
dnBarSubgraph[cur]= fLow;

}
}





































/**
 * jQuery Validation Plugin 1.9.0
 *
 * http://bassistance.de/jquery-plugins/jquery-plugin-
validation/
 * http://docs.jquery.com/Plugins/Validation
 *
 * Copyright (c) 2006 - 2011 Jörn Zaefferer
 *
 * Dual licensed under the MIT and GPL licenses:
 *   http://www.opensource.org/licenses/mit-license.php
 *   http://www.gnu.org/licenses/gpl.html
 */



(function($) {

$.extend($.fn, {
// http://docs.jquery.com/Plugins/Validation/

validate
validate: function( options ) {

// if nothing is selected, return nothing; 
can't chain anyway

if (!this.length) {
options && options.debug && window.console 

&& console.warn( "nothing selected, can't validate, 
returning nothing" );

return;
}

// check if a validator for this form was 
already created

var validator = $.data(this[0], 'validator');
if ( validator ) {

return validator;
}

// Add novalidate tag if HTML5.
this.attr('novalidate', 'novalidate');

validator = new $.validator( options, 
this[0] );

$.data(this[0], 'validator', validator);

if ( validator.settings.onsubmit ) {

var inputsAndButtons = this.find("input, 
button");

// allow suppresing validation by adding a 
cancel class to the submit button



inputsAndButtons.filter(".cancel").click(function () {
validator.cancelSubmit = true;

});

// when a submitHandler is used, capture 
the submitting button

if (validator.settings.submitHandler) {

inputsAndButtons.filter(":submit").click(function () {
validator.submitButton = this;

});
}

// validate the form on submit
this.submit( function( event ) {

if ( validator.settings.debug )
// prevent form submit to be able 

to see console output
event.preventDefault();

function handle() {
if 

( validator.settings.submitHandler ) {
if (validator.submitButton) {

// insert a hidden input as 
a replacement for the missing submit button

var hidden = $("<input 
type='hidden'/>").attr("name", 
validator.submitButton.name).val(validator.submitButton.
value).appendTo(validator.currentForm);

}

validator.settings.submitHandler.call( validator, 
validator.currentForm );

if (validator.submitButton) {
// and clean up afterwards; 



thanks to no-block-scope, hidden can be referenced
hidden.remove();

}
return false;

}
return true;

}

// prevent submit for invalid forms or 
custom submit handlers

if ( validator.cancelSubmit ) {
validator.cancelSubmit = false;
return handle();

}
if ( validator.form() ) {

if ( validator.pendingRequest ) {
validator.formSubmitted = true;
return false;

}
return handle();

} else {
validator.focusInvalid();
return false;

}
});

}

return validator;
},
// http://docs.jquery.com/Plugins/Validation/valid
valid: function() {

        if ( $(this[0]).is('form')) {
            return this.validate().form();
        } else {
            var valid = true;
            var validator = $(this[0].form).validate();
            this.each(function() {



valid &= validator.element(this);
            });
            return valid;
        }
    },

// attributes: space seperated list of attributes to 
retrieve and remove

removeAttrs: function(attributes) {
var result = {},

$element = this;
$.each(attributes.split(/\s/), function(index, 

value) {
result[value] = $element.attr(value);
$element.removeAttr(value);

});
return result;

},
// http://docs.jquery.com/Plugins/Validation/rules
rules: function(command, argument) {

var element = this[0];

if (command) {
var settings = $.data(element.form, 

'validator').settings;
var staticRules = settings.rules;
var existingRules = 

$.validator.staticRules(element);
switch(command) {
case "add":

$.extend(existingRules, 
$.validator.normalizeRule(argument));

staticRules[element.name] = 
existingRules;

if (argument.messages)
settings.messages[element.name] = 

$.extend( settings.messages[element.name], 
argument.messages );



break;
case "remove":

if (!argument) {
delete staticRules[element.name];
return existingRules;

}
var filtered = {};
$.each(argument.split(/\s/), 

function(index, method) {
filtered[method] = 

existingRules[method];
delete existingRules[method];

});
return filtered;

}
}

var data = $.validator.normalizeRules(
$.extend(

{},
$.validator.metadataRules(element),
$.validator.classRules(element),
$.validator.attributeRules(element),
$.validator.staticRules(element)

), element);

// make sure required is at front
if (data.required) {

var param = data.required;
delete data.required;
data = $.extend({required: param}, data);

}

return data;
}

});



// Custom selectors
$.extend($.expr[":"], {

// http://docs.jquery.com/Plugins/Validation/blank
blank: function(a) {return !$.trim("" + a.value);},
// http://docs.jquery.com/Plugins/Validation/filled
filled: function(a) {return !!$.trim("" + 

a.value);},
// http://docs.jquery.com/Plugins/Validation/

unchecked
unchecked: function(a) {return !a.checked;}

});

// constructor for validator
$.validator = function( options, form ) {

this.settings = $.extend( true, {}, 
$.validator.defaults, options );

this.currentForm = form;
this.init();

};

$.validator.format = function(source, params) {
if ( arguments.length == 1 )

return function() {
var args = $.makeArray(arguments);
args.unshift(source);
return $.validator.format.apply( this, 

args );
};

if ( arguments.length > 2 && params.constructor != 
Array  ) {

params = $.makeArray(arguments).slice(1);
}
if ( params.constructor != Array ) {

params = [ params ];
}
$.each(params, function(i, n) {

source = source.replace(new RegExp("\\{" + i + 



"\\}", "g"), n);
});
return source;

};

$.extend($.validator, {

defaults: {
messages: {},
groups: {},
rules: {},
errorClass: "error",
validClass: "valid",
errorElement: "label",
focusInvalid: true,
errorContainer: $( [] ),
errorLabelContainer: $( [] ),
onsubmit: true,
ignore: ":hidden",
ignoreTitle: false,
onfocusin: function(element, event) {

this.lastActive = element;

// hide error label and remove error class 
on focus if enabled

if ( this.settings.focusCleanup && !
this.blockFocusCleanup ) {

this.settings.unhighlight && 
this.settings.unhighlight.call( this, element, 
this.settings.errorClass, this.settings.validClass );

this.addWrapper(this.errorsFor(element)).hide();
}

},
onfocusout: function(element, event) {

if ( !this.checkable(element) && 
(element.name in this.submitted || !



this.optional(element)) ) {
this.element(element);

}
},
onkeyup: function(element, event) {

if ( element.name in this.submitted || 
element == this.lastElement ) {

this.element(element);
}

},
onclick: function(element, event) {

// click on selects, radiobuttons and 
checkboxes

if ( element.name in this.submitted )
this.element(element);

// or option elements, check parent select 
in that case

else if (element.parentNode.name in 
this.submitted)

this.element(element.parentNode);
},
highlight: function(element, errorClass, 

validClass) {
if (element.type === 'radio') {

this.findByName(element.name).addClass(errorClass).remov
eClass(validClass);

} else {
$

(element).addClass(errorClass).removeClass(validClass);
}

},
unhighlight: function(element, errorClass, 

validClass) {
if (element.type === 'radio') {

this.findByName(element.name).removeClass(errorClass).ad



dClass(validClass);
} else {

$
(element).removeClass(errorClass).addClass(validClass);

}
}

},

// http://docs.jquery.com/Plugins/Validation/
Validator/setDefaults

setDefaults: function(settings) {
$.extend( $.validator.defaults, settings );

},

messages: {
required: "This field is required.",
remote: "Please fix this field.",
email: "Please enter a valid email address.",
url: "Please enter a valid URL.",
date: "Please enter a valid date.",
dateISO: "Please enter a valid date (ISO).",
number: "Please enter a valid number.",
digits: "Please enter only digits.",
creditcard: "Please enter a valid credit card 

number.",
equalTo: "Please enter the same value again.",
accept: "Please enter a value with a valid 

extension.",
maxlength: $.validator.format("Please enter no 

more than {0} characters."),
minlength: $.validator.format("Please enter at 

least {0} characters."),
rangelength: $.validator.format("Please enter a 

value between {0} and {1} characters long."),
range: $.validator.format("Please enter a value 

between {0} and {1}."),
max: $.validator.format("Please enter a value 



less than or equal to {0}."),
min: $.validator.format("Please enter a value 

greater than or equal to {0}.")
},

autoCreateRanges: false,

prototype: {

init: function() {
this.labelContainer = $

(this.settings.errorLabelContainer);
this.errorContext = 

this.labelContainer.length && this.labelContainer || $
(this.currentForm);

this.containers = $
(this.settings.errorContainer).add( this.settings.errorL
abelContainer );

this.submitted = {};
this.valueCache = {};
this.pendingRequest = 0;
this.pending = {};
this.invalid = {};
this.reset();

var groups = (this.groups = {});
$.each(this.settings.groups, function(key, 

value) {
$.each(value.split(/\s/), 

function(index, name) {
groups[name] = key;

});
});
var rules = this.settings.rules;
$.each(rules, function(key, value) {

rules[key] = 
$.validator.normalizeRule(value);



});

function delegate(event) {
var validator = $.data(this[0].form, 

"validator"),
eventType = "on" + 

event.type.replace(/^validate/, "");
validator.settings[eventType] && 

validator.settings[eventType].call(validator, this[0], 
event);

}
$(this.currentForm)
       .validateDelegate("[type='text'], 

[type='password'], [type='file'], select, textarea, " +
"[type='number'], 

[type='search'] ,[type='tel'], [type='url'], " +
"[type='email'], 

[type='datetime'], [type='date'], [type='month'], " +
"[type='week'], [type='time'], 

[type='datetime-local'], " +
"[type='range'], [type='color'] 

",
"focusin focusout keyup", 

delegate)
.validateDelegate("[type='radio'], 

[type='checkbox'], select, option", "click", delegate);

if (this.settings.invalidHandler)
$(this.currentForm).bind("invalid-

form.validate", this.settings.invalidHandler);
},

// http://docs.jquery.com/Plugins/Validation/
Validator/form

form: function() {
this.checkForm();
$.extend(this.submitted, this.errorMap);



this.invalid = $.extend({}, this.errorMap);
if (!this.valid())

$
(this.currentForm).triggerHandler("invalid-form", 
[this]);

this.showErrors();
return this.valid();

},

checkForm: function() {
this.prepareForm();
for ( var i = 0, elements = 

(this.currentElements = this.elements()); elements[i]; 
i++ ) {

this.check( elements[i] );
}
return this.valid();

},

// http://docs.jquery.com/Plugins/Validation/
Validator/element

element: function( element ) {
element = 

this.validationTargetFor( this.clean( element ) );
this.lastElement = element;
this.prepareElement( element );
this.currentElements = $(element);
var result = this.check( element );
if ( result ) {

delete this.invalid[element.name];
} else {

this.invalid[element.name] = true;
}
if ( !this.numberOfInvalids() ) {

// Hide error containers on last error
this.toHide = 

this.toHide.add( this.containers );



}
this.showErrors();
return result;

},

// http://docs.jquery.com/Plugins/Validation/
Validator/showErrors

showErrors: function(errors) {
if(errors) {

// add items to error list and map
$.extend( this.errorMap, errors );
this.errorList = [];
for ( var name in errors ) {

this.errorList.push({
message: errors[name],
element: this.findByName(name)

[0]
});

}
// remove items from success list
this.successList = 

$.grep( this.successList, function(element) {
return !(element.name in errors);

});
}
this.settings.showErrors

? this.settings.showErrors.call( this, 
this.errorMap, this.errorList )

: this.defaultShowErrors();
},

// http://docs.jquery.com/Plugins/Validation/
Validator/resetForm

resetForm: function() {
if ( $.fn.resetForm )

$( this.currentForm ).resetForm();
this.submitted = {};



this.lastElement = null;
this.prepareForm();
this.hideErrors();

this.elements().removeClass( this.settings.errorClass );
},

numberOfInvalids: function() {
return this.objectLength(this.invalid);

},

objectLength: function( obj ) {
var count = 0;
for ( var i in obj )

count++;
return count;

},

hideErrors: function() {
this.addWrapper( this.toHide ).hide();

},

valid: function() {
return this.size() == 0;

},

size: function() {
return this.errorList.length;

},

focusInvalid: function() {
if( this.settings.focusInvalid ) {

try {
$(this.findLastActive() || 

this.errorList.length && this.errorList[0].element || 
[])

.filter(":visible")



.focus()
// manually trigger focusin event; 

without it, focusin handler isn't called, findLastActive 
won't have anything to find

.trigger("focusin");
} catch(e) {

// ignore IE throwing errors when 
focusing hidden elements

}
}

},

findLastActive: function() {
var lastActive = this.lastActive;
return lastActive && $.grep(this.errorList, 

function(n) {
return n.element.name == 

lastActive.name;
}).length == 1 && lastActive;

},

elements: function() {
var validator = this,

rulesCache = {};

// select all valid inputs inside the form 
(no submit or reset buttons)

return $(this.currentForm)
.find("input, select, textarea")
.not(":submit, :reset, :image, [disabled]")
.not( this.settings.ignore )
.filter(function() {

!this.name && validator.settings.debug 
&& window.console && console.error( "%o has no name 
assigned", this);

// select only the first element for 



each name, and only those with rules specified
if ( this.name in rulesCache || !

validator.objectLength($(this).rules()) )
return false;

rulesCache[this.name] = true;
return true;

});
},

clean: function( selector ) {
return $( selector )[0];

},

errors: function() {
return $( this.settings.errorElement + "." 

+ this.settings.errorClass, this.errorContext );
},

reset: function() {
this.successList = [];
this.errorList = [];
this.errorMap = {};
this.toShow = $([]);
this.toHide = $([]);
this.currentElements = $([]);

},

prepareForm: function() {
this.reset();
this.toHide = 

this.errors().add( this.containers );
},

prepareElement: function( element ) {
this.reset();
this.toHide = this.errorsFor(element);



},

check: function( element ) {
element = 

this.validationTargetFor( this.clean( element ) );

var rules = $(element).rules();
var dependencyMismatch = false;
for (var method in rules ) {

var rule = { method: method, 
parameters: rules[method] };

try {
var result = 

$.validator.methods[method].call( this, 
element.value.replace(/\r/g, ""), element, 
rule.parameters );

// if a method indicates that the 
field is optional and therefore valid,

// don't mark it as valid when 
there are no other rules

if ( result == "dependency-
mismatch" ) {

dependencyMismatch = true;
continue;

}
dependencyMismatch = false;

if ( result == "pending" ) {
this.toHide = 

this.toHide.not( this.errorsFor(element) );
return;

}

if( !result ) {
this.formatAndAdd( element, 

rule );



return false;
}

} catch(e) {
this.settings.debug && 

window.console && console.log("exception occured when 
checking element " + element.id

 + ", check the '" + 
rule.method + "' method", e);

throw e;
}

}
if (dependencyMismatch)

return;
if ( this.objectLength(rules) )

this.successList.push(element);
return true;

},

// return the custom message for the given 
element and validation method

// specified in the element's "messages" 
metadata

customMetaMessage: function(element, method) {
if (!$.metadata)

return;

var meta = this.settings.meta
? $(element).metadata()

[this.settings.meta]
: $(element).metadata();

return meta && meta.messages && 
meta.messages[method];

},

// return the custom message for the given 
element name and validation method



customMessage: function( name, method ) {
var m = this.settings.messages[name];
return m && (m.constructor == String

? m
: m[method]);

},

// return the first defined argument, allowing 
empty strings

findDefined: function() {
for(var i = 0; i < arguments.length; i++) {

if (arguments[i] !== undefined)
return arguments[i];

}
return undefined;

},

defaultMessage: function( element, method) {
return this.findDefined(

this.customMessage( element.name, 
method ),

this.customMetaMessage( element, 
method ),

// title is never undefined, so handle 
empty string as undefined

!this.settings.ignoreTitle && 
element.title || undefined,

$.validator.messages[method],
"<strong>Warning: No message defined 

for " + element.name + "</strong>"
);

},

formatAndAdd: function( element, rule ) {
var message = this.defaultMessage( element, 

rule.method ),
theregex = /\$?\{(\d+)\}/g;



if ( typeof message == "function" ) {
message = message.call(this, 

rule.parameters, element);
} else if (theregex.test(message)) {

message = 
jQuery.format(message.replace(theregex, '{$1}'), 
rule.parameters);

}
this.errorList.push({

message: message,
element: element

});

this.errorMap[element.name] = message;
this.submitted[element.name] = message;

},

addWrapper: function(toToggle) {
if ( this.settings.wrapper )

toToggle = 
toToggle.add( toToggle.parent( this.settings.wrapper ) )
;

return toToggle;
},

defaultShowErrors: function() {
for ( var i = 0; this.errorList[i]; i++ ) {

var error = this.errorList[i];
this.settings.highlight && 

this.settings.highlight.call( this, error.element, 
this.settings.errorClass, this.settings.validClass );

this.showLabel( error.element, 
error.message );

}
if( this.errorList.length ) {

this.toShow = 
this.toShow.add( this.containers );



}
if (this.settings.success) {

for ( var i = 0; this.successList[i]; 
i++ ) {

this.showLabel( this.successList[i] );
}

}
if (this.settings.unhighlight) {

for ( var i = 0, elements = 
this.validElements(); elements[i]; i++ ) {

this.settings.unhighlight.call( this, elements[i], 
this.settings.errorClass, this.settings.validClass );

}
}
this.toHide = 

this.toHide.not( this.toShow );
this.hideErrors();
this.addWrapper( this.toShow ).show();

},

validElements: function() {
return 

this.currentElements.not(this.invalidElements());
},

invalidElements: function() {
return $(this.errorList).map(function() {

return this.element;
});

},

showLabel: function(element, message) {
var label = this.errorsFor( element );
if ( label.length ) {

// refresh error/success class



label.removeClass( this.settings.validClass ).addClass( 
this.settings.errorClass );

// check if we have a generated label, 
replace the message then

label.attr("generated") && 
label.html(message);

} else {
// create label
label = $("<" + 

this.settings.errorElement + "/>")
.attr({"for":  

this.idOrName(element), generated: true})
.addClass(this.settings.errorClass)
.html(message || "");

if ( this.settings.wrapper ) {
// make sure the element is 

visible, even in IE
// actually showing the wrapped 

element is handled elsewhere
label = 

label.hide().show().wrap("<" + this.settings.wrapper + 
"/>").parent();

}
if ( !

this.labelContainer.append(label).length )
this.settings.errorPlacement

? 
this.settings.errorPlacement(label, $(element) )

: label.insertAfter(element);
}
if ( !message && this.settings.success ) {

label.text("");
typeof this.settings.success == 

"string"
? 



label.addClass( this.settings.success )
: this.settings.success( label );

}
this.toShow = this.toShow.add(label);

},

errorsFor: function(element) {
var name = this.idOrName(element);

    return this.errors().filter(function() {
return $(this).attr('for') == name;

});
},

idOrName: function(element) {
return this.groups[element.name] || 

(this.checkable(element) ? element.name : element.id || 
element.name);

},

validationTargetFor: function(element) {
// if radio/checkbox, validate first 

element in group instead
if (this.checkable(element)) {

element = 
this.findByName( element.name ).not(this.settings.ignore
)[0];

}
return element;

},

checkable: function( element ) {
return /radio|checkbox/

i.test(element.type);
},

findByName: function( name ) {
// select by name and filter by form for 



performance over form.find("[name=...]")
var form = this.currentForm;
return $

(document.getElementsByName(name)).map(function(index, 
element) {

return element.form == form && 
element.name == name && element  || null;

});
},

getLength: function(value, element) {
switch( element.nodeName.toLowerCase() ) {
case 'select':

return $("option:selected", 
element).length;

case 'input':
if( this.checkable( element) )

return 
this.findByName(element.name).filter(':checked').length;

}
return value.length;

},

depend: function(param, element) {
return this.dependTypes[typeof param]

? this.dependTypes[typeof param](param, 
element)

: true;
},

dependTypes: {
"boolean": function(param, element) {

return param;
},
"string": function(param, element) {

return !!$(param, element.form).length;
},



"function": function(param, element) {
return param(element);

}
},

optional: function(element) {
return !

$.validator.methods.required.call(this, 
$.trim(element.value), element) && "dependency-
mismatch";

},

startRequest: function(element) {
if (!this.pending[element.name]) {

this.pendingRequest++;
this.pending[element.name] = true;

}
},

stopRequest: function(element, valid) {
this.pendingRequest--;
// sometimes synchronization fails, make 

sure pendingRequest is never < 0
if (this.pendingRequest < 0)

this.pendingRequest = 0;
delete this.pending[element.name];
if ( valid && this.pendingRequest == 0 && 

this.formSubmitted && this.form() ) {
$(this.currentForm).submit();
this.formSubmitted = false;

} else if (!valid && this.pendingRequest == 
0 && this.formSubmitted) {

$
(this.currentForm).triggerHandler("invalid-form", 
[this]);

this.formSubmitted = false;
}



},

previousValue: function(element) {
return $.data(element, "previousValue") || 

$.data(element, "previousValue", {
old: null,
valid: true,
message: this.defaultMessage( element, 

"remote" )
});

}

},

classRuleSettings: {
required: {required: true},
email: {email: true},
url: {url: true},
date: {date: true},
dateISO: {dateISO: true},
dateDE: {dateDE: true},
number: {number: true},
numberDE: {numberDE: true},
digits: {digits: true},
creditcard: {creditcard: true}

},

addClassRules: function(className, rules) {
className.constructor == String ?

this.classRuleSettings[className] = rules :
$.extend(this.classRuleSettings, 

className);
},

classRules: function(element) {
var rules = {};
var classes = $(element).attr('class');



classes && $.each(classes.split(' '), 
function() {

if (this in $.validator.classRuleSettings) 
{

$.extend(rules, 
$.validator.classRuleSettings[this]);

}
});
return rules;

},

attributeRules: function(element) {
var rules = {};
var $element = $(element);

for (var method in $.validator.methods) {
var value;
// If .prop exists (jQuery >= 1.6), use it 

to get true/false for required
if (method === 'required' && typeof 

$.fn.prop === 'function') {
value = $element.prop(method);

} else {
value = $element.attr(method);

}
if (value) {

rules[method] = value;
} else if ($element[0].getAttribute("type") 

=== method) {
rules[method] = true;

}
}

// maxlength may be returned as -1, 2147483647 
(IE) and 524288 (safari) for text inputs

if (rules.maxlength && /-1|2147483647|
524288/.test(rules.maxlength)) {



delete rules.maxlength;
}

return rules;
},

metadataRules: function(element) {
if (!$.metadata) return {};

var meta = $.data(element.form, 
'validator').settings.meta;

return meta ?
$(element).metadata()[meta] :
$(element).metadata();

},

staticRules: function(element) {
var rules = {};
var validator = $.data(element.form, 

'validator');
if (validator.settings.rules) {

rules = 
$.validator.normalizeRule(validator.settings.rules[eleme
nt.name]) || {};

}
return rules;

},

normalizeRules: function(rules, element) {
// handle dependency check
$.each(rules, function(prop, val) {

// ignore rule when param is explicitly 
false, eg. required:false

if (val === false) {
delete rules[prop];
return;

}



if (val.param || val.depends) {
var keepRule = true;
switch (typeof val.depends) {

case "string":
keepRule = !!$(val.depends, 

element.form).length;
break;

case "function":
keepRule = 

val.depends.call(element, element);
break;

}
if (keepRule) {

rules[prop] = val.param !== 
undefined ? val.param : true;

} else {
delete rules[prop];

}
}

});

// evaluate parameters
$.each(rules, function(rule, parameter) {

rules[rule] = $.isFunction(parameter) ? 
parameter(element) : parameter;

});

// clean number parameters
$.each(['minlength', 'maxlength', 'min', 

'max'], function() {
if (rules[this]) {

rules[this] = Number(rules[this]);
}

});
$.each(['rangelength', 'range'], function() {

if (rules[this]) {
rules[this] = [Number(rules[this][0]), 



Number(rules[this][1])];
}

});

if ($.validator.autoCreateRanges) {
// auto-create ranges
if (rules.min && rules.max) {

rules.range = [rules.min, rules.max];
delete rules.min;
delete rules.max;

}
if (rules.minlength && rules.maxlength) {

rules.rangelength = [rules.minlength, 
rules.maxlength];

delete rules.minlength;
delete rules.maxlength;

}
}

// To support custom messages in metadata 
ignore rule methods titled "messages"

if (rules.messages) {
delete rules.messages;

}

return rules;
},

// Converts a simple string to a {string: true} 
rule, e.g., "required" to {required:true}

normalizeRule: function(data) {
if( typeof data == "string" ) {

var transformed = {};
$.each(data.split(/\s/), function() {

transformed[this] = true;
});
data = transformed;



}
return data;

},

// http://docs.jquery.com/Plugins/Validation/
Validator/addMethod

addMethod: function(name, method, message) {
$.validator.methods[name] = method;
$.validator.messages[name] = message != 

undefined ? message : $.validator.messages[name];
if (method.length < 3) {

$.validator.addClassRules(name, 
$.validator.normalizeRule(name));

}
},

methods: {

// http://docs.jquery.com/Plugins/Validation/
Methods/required

required: function(value, element, param) {
// check if dependency is met
if ( !this.depend(param, element) )

return "dependency-mismatch";
switch( element.nodeName.toLowerCase() ) {
case 'select':

// could be an array for select-
multiple or a string, both are fine this way

var val = $(element).val();
return val && val.length > 0;

case 'input':
if ( this.checkable(element) )

return this.getLength(value, 
element) > 0;

default:
return $.trim(value).length > 0;

}



},

// http://docs.jquery.com/Plugins/Validation/
Methods/remote

remote: function(value, element, param) {
if ( this.optional(element) )

return "dependency-mismatch";

var previous = this.previousValue(element);
if (!this.settings.messages[element.name] )

this.settings.messages[element.name] = 
{};

previous.originalMessage = 
this.settings.messages[element.name].remote;

this.settings.messages[element.name].remote 
= previous.message;

param = typeof param == "string" && 
{url:param} || param;

if ( this.pending[element.name] ) {
return "pending";

}
if ( previous.old === value ) {

return previous.valid;
}

previous.old = value;
var validator = this;
this.startRequest(element);
var data = {};
data[element.name] = value;
$.ajax($.extend(true, {

url: param,
mode: "abort",
port: "validate" + element.name,
dataType: "json",



data: data,
success: function(response) {

validator.settings.messages[element.name].remote = 
previous.originalMessage;

var valid = response === true;
if ( valid ) {

var submitted = 
validator.formSubmitted;

validator.prepareElement(element);
validator.formSubmitted = 

submitted;

validator.successList.push(element);
validator.showErrors();

} else {
var errors = {};
var message = response || 

validator.defaultMessage( element, "remote" );
errors[element.name] = 

previous.message = $.isFunction(message) ? 
message(value) : message;

validator.showErrors(errors);
}
previous.valid = valid;
validator.stopRequest(element, 

valid);
}

}, param));
return "pending";

},

// http://docs.jquery.com/Plugins/Validation/
Methods/minlength

minlength: function(value, element, param) {
return this.optional(element) || 



this.getLength($.trim(value), element) >= param;
},

// http://docs.jquery.com/Plugins/Validation/
Methods/maxlength

maxlength: function(value, element, param) {
return this.optional(element) || 

this.getLength($.trim(value), element) <= param;
},

// http://docs.jquery.com/Plugins/Validation/
Methods/rangelength

rangelength: function(value, element, param) {
var length = this.getLength($.trim(value), 

element);
return this.optional(element) || ( length 

>= param[0] && length <= param[1] );
},

// http://docs.jquery.com/Plugins/Validation/
Methods/min

min: function( value, element, param ) {
return this.optional(element) || value >= 

param;
},

// http://docs.jquery.com/Plugins/Validation/
Methods/max

max: function( value, element, param ) {
return this.optional(element) || value <= 

param;
},

// http://docs.jquery.com/Plugins/Validation/
Methods/range

range: function( value, element, param ) {
return this.optional(element) || ( value >= 



param[0] && value <= param[1] );
},

// http://docs.jquery.com/Plugins/Validation/
Methods/email

email: function(value, element) {
// contributed by Scott Gonzalez: http://

projects.scottsplayground.com/email_address_validation/
return this.optional(element) || /^((([a-

z]|\d|[!#\$%&'\*\+\-\/=\?\^_`{\|}~]|[\u00A0-
\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])+(\.([a-z]|\d|[!#\$
%&'\*\+\-\/=\?\^_`{\|}~]|[\u00A0-\uD7FF\uF900-
\uFDCF\uFDF0-\uFFEF])+)*)|((\x22)((((\x20|
\x09)*(\x0d\x0a))?(\x20|\x09)+)?(([\x01-
\x08\x0b\x0c\x0e-\x1f\x7f]|\x21|[\x23-\x5b]|[\x5d-\x7e]|
[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])|(\\([\x01-
\x09\x0b\x0c\x0d-\x7f]|[\u00A0-\uD7FF\uF900-
\uFDCF\uFDF0-\uFFEF]))))*(((\x20|\x09)*(\x0d\x0a))?
(\x20|\x09)+)?(\x22)))@((([a-z]|\d|[\u00A0-\uD7FF\uF900-
\uFDCF\uFDF0-\uFFEF])|(([a-z]|\d|[\u00A0-\uD7FF\uF900-
\uFDCF\uFDF0-\uFFEF])([a-z]|\d|-|\.|_|~|[\u00A0-
\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])*([a-z]|\d|[\u00A0-
\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])))\.)+(([a-z]|[\u00A0-
\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])|(([a-z]|[\u00A0-
\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])([a-z]|\d|-|\.|_|~|
[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])*([a-z]|
[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])))$/
i.test(value);

},

// http://docs.jquery.com/Plugins/Validation/
Methods/url

url: function(value, element) {
// contributed by Scott Gonzalez: http://

projects.scottsplayground.com/iri/
return this.optional(element) || /^(https?|

ftp):\/\/(((([a-z]|\d|-|\.|_|~|[\u00A0-\uD7FF\uF900-



\uFDCF\uFDF0-\uFFEF])|(%[\da-f]{2})|[!\$&'\(\)\*\
+,;=]|:)*@)?(((\d|[1-9]\d|1\d\d|2[0-4]\d|25[0-5])\.(\d|
[1-9]\d|1\d\d|2[0-4]\d|25[0-5])\.(\d|[1-9]\d|1\d\d|
2[0-4]\d|25[0-5])\.(\d|[1-9]\d|1\d\d|2[0-4]\d|25[0-5]))|
((([a-z]|\d|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])|
(([a-z]|\d|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])
([a-z]|\d|-|\.|_|~|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-
\uFFEF])*([a-z]|\d|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-
\uFFEF])))\.)+(([a-z]|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-
\uFFEF])|(([a-z]|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-
\uFFEF])([a-z]|\d|-|\.|_|~|[\u00A0-\uD7FF\uF900-
\uFDCF\uFDF0-\uFFEF])*([a-z]|[\u00A0-\uD7FF\uF900-
\uFDCF\uFDF0-\uFFEF])))\.?)(:\d*)?)(\/((([a-z]|\d|-|\.|
_|~|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])|(%[\da-f]
{2})|[!\$&'\(\)\*\+,;=]|:|@)+(\/(([a-z]|\d|-|\.|_|~|
[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])|(%[\da-f]
{2})|[!\$&'\(\)\*\+,;=]|:|@)*)*)?)?(\?((([a-z]|\d|-|\.|
_|~|[\u00A0-\uD7FF\uF900-\uFDCF\uFDF0-\uFFEF])|(%[\da-f]
{2})|[!\$&'\(\)\*\+,;=]|:|@)|[\uE000-\uF8FF]|\/|\?)*)?
(\#((([a-z]|\d|-|\.|_|~|[\u00A0-\uD7FF\uF900-
\uFDCF\uFDF0-\uFFEF])|(%[\da-f]{2})|[!\$&'\(\)\*\
+,;=]|:|@)|\/|\?)*)?$/i.test(value);

},

// http://docs.jquery.com/Plugins/Validation/
Methods/date

date: function(value, element) {
return this.optional(element) || !/Invalid|

NaN/.test(new Date(value));
},

// http://docs.jquery.com/Plugins/Validation/
Methods/dateISO

dateISO: function(value, element) {
return this.optional(element) || /^\d{4}

[\/-]\d{1,2}[\/-]\d{1,2}$/.test(value);
},



// http://docs.jquery.com/Plugins/Validation/
Methods/number

number: function(value, element) {
return this.optional(element) || /^-?(?:

\d+|\d{1,3}(?:,\d{3})+)(?:\.\d+)?$/.test(value);
},

// http://docs.jquery.com/Plugins/Validation/
Methods/digits

digits: function(value, element) {
return this.optional(element) || /^\d+

$/.test(value);
},

// http://docs.jquery.com/Plugins/Validation/
Methods/creditcard

// based on http://en.wikipedia.org/wiki/Luhn
creditcard: function(value, element) {

if ( this.optional(element) )
return "dependency-mismatch";

// accept only spaces, digits and dashes
if (/[^0-9 -]+/.test(value))

return false;
var nCheck = 0,

nDigit = 0,
bEven = false;

value = value.replace(/\D/g, "");

for (var n = value.length - 1; n >= 0; n--) 
{

var cDigit = value.charAt(n);
var nDigit = parseInt(cDigit, 10);
if (bEven) {

if ((nDigit *= 2) > 9)
nDigit -= 9;



}
nCheck += nDigit;
bEven = !bEven;

}

return (nCheck % 10) == 0;
},

// http://docs.jquery.com/Plugins/Validation/
Methods/accept

accept: function(value, element, param) {
param = typeof param == "string" ? 

param.replace(/,/g, '|') : "png|jpe?g|gif";
return this.optional(element) || 

value.match(new RegExp(".(" + param + ")$", "i"));
},

// http://docs.jquery.com/Plugins/Validation/
Methods/equalTo

equalTo: function(value, element, param) {
// bind to the blur event of the target in 

order to revalidate whenever the target field is updated
// TODO find a way to bind the event just 

once, avoiding the unbind-rebind overhead
var target = $(param).unbind(".validate-

equalTo").bind("blur.validate-equalTo", function() {
$(element).valid();

});
return value == target.val();

}

}

});

// deprecated, use $.validator.format instead
$.format = $.validator.format;



})(jQuery);

// ajax mode: abort
// usage: $.ajax({ mode: "abort"[, port: 
"uniqueport"]});
// if mode:"abort" is used, the previous request on that 
port (port can be undefined) is aborted via 
XMLHttpRequest.abort()
;(function($) {

var pendingRequests = {};
// Use a prefilter if available (1.5+)
if ( $.ajaxPrefilter ) {

$.ajaxPrefilter(function(settings, _, xhr) {
var port = settings.port;
if (settings.mode == "abort") {

if ( pendingRequests[port] ) {
pendingRequests[port].abort();

}
pendingRequests[port] = xhr;

}
});

} else {
// Proxy ajax
var ajax = $.ajax;
$.ajax = function(settings) {

var mode = ( "mode" in settings ? 
settings : $.ajaxSettings ).mode,

port = ( "port" in settings ? 
settings : $.ajaxSettings ).port;

if (mode == "abort") {
if ( pendingRequests[port] ) {

pendingRequests[port].abort();
}
return (pendingRequests[port] = 

ajax.apply(this, arguments));
}



return ajax.apply(this, arguments);
};

}
})(jQuery);

// provides cross-browser focusin and focusout events
// IE has native support, in other browsers, use event 
caputuring (neither bubbles)

// provides delegate(type: String, delegate: Selector, 
handler: Callback) plugin for easier event delegation
// handler is only called when $
(event.target).is(delegate), in the scope of the jquery-
object for event.target
;(function($) {

// only implement if not provided by jQuery core 
(since 1.4)

// TODO verify if jQuery 1.4's implementation is 
compatible with older jQuery special-event APIs

if (!jQuery.event.special.focusin && !
jQuery.event.special.focusout && 
document.addEventListener) {

$.each({
focus: 'focusin',
blur: 'focusout'

}, function( original, fix ){
$.event.special[fix] = {

setup:function() {
this.addEventListener( original, 

handler, true );
},
teardown:function() {

this.removeEventListener( original, 
handler, true );

},
handler: function(e) {

arguments[0] = $.event.fix(e);



arguments[0].type = fix;
return $.event.handle.apply(this, 

arguments);
}

};
function handler(e) {

e = $.event.fix(e);
e.type = fix;
return $.event.handle.call(this, e);

}
});

};
$.extend($.fn, {

validateDelegate: function(delegate, type, 
handler) {

return this.bind(type, function(event) {
var target = $(event.target);
if (target.is(delegate)) {

return handler.apply(target, 
arguments);

}
});

}
});

})(jQuery);
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 // Author: jsyd
#include "sierrachart.h"

//SCDLLName("ZigZagHLLines") 

SCSFExport scsf_ZigZagHLLines(SCStudyGraphRef sc)
{

SCSubgraphRef ZigZag = sc.Subgraph[1];
SCSubgraphRef TextLabels = sc.Subgraph[2];
SCSubgraphRef UpLength = sc.Subgraph[3];
SCSubgraphRef DnLength = sc.Subgraph[4];
SCSubgraphRef uL = sc.Subgraph[5];
SCSubgraphRef dL = sc.Subgraph[6];
SCSubgraphRef test = sc.Subgraph[7];



SCInputRef VersionUpdate = sc.Input[0];
SCInputRef InputDataHigh = sc.Input[1];
SCInputRef InputDataLow = sc.Input[2];
SCInputRef CalculationMode = sc.Input[3];
SCInputRef RevPercent = sc.Input[4];
SCInputRef RevAmount = sc.Input[5];
SCInputRef NumberBarsForReversal = sc.Input[6];
SCInputRef ShowRevPrice = sc.Input[7];
SCInputRef ShowLabels = sc.Input[8];
SCInputRef LabelsOffset = sc.Input[9];
SCInputRef LWidth = sc.Input[10];

if(sc.SetDefaults)
{

sc.GraphName="Zig Zag High/Low Trendlines";
sc.StudyDescription="Draw horizontal trend 

lines at each high/low. End each line when it is tested 
again.";

//Manual looping

ZigZag.Name = "Zig Zag Line";
ZigZag.DrawStyle = DRAWSTYLE_LINE;
ZigZag.LineStyle = LINESTYLE_DOT;
ZigZag.PrimaryColor = RGB(255,0,255);
ZigZag.LineWidth = 3;
ZigZag.DrawZeros = false;

TextLabels.Name = "Text Labels";
TextLabels.SecondaryColorUsed = 1;
TextLabels.PrimaryColor = RGB(0,255,0);
TextLabels.SecondaryColor = RGB(255,0,0);
TextLabels.LineWidth = 10;
TextLabels.DrawStyle = DRAWSTYLE_CUSTOM_TEXT;

UpLength.Name = "Up Length";



UpLength.DrawStyle = DRAWSTYLE_IGNORE;

DnLength.Name = "Down Length";
DnLength.DrawStyle = DRAWSTYLE_IGNORE;

uL.Name = "High Line Color";
uL.PrimaryColor = RGB(255, 0, 0);
uL.DrawStyle = DRAWSTYLE_IGNORE;

dL.Name = "Low Line Color";
dL.PrimaryColor = RGB(0, 255, 0);
dL.DrawStyle = DRAWSTYLE_IGNORE;

test.Name = "test";
test.DrawStyle = DRAWSTYLE_IGNORE;

sc.Subgraph[10].Name = "High Trendline";
sc.Subgraph[10].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[10].LineWidth = 2;

sc.Subgraph[11].Name = "High Trendline";
sc.Subgraph[11].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[11].LineWidth = 2;

sc.Subgraph[12].Name = "High Trendline";
sc.Subgraph[12].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[12].LineWidth = 2;

sc.Subgraph[13].Name = "High Trendline";
sc.Subgraph[13].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[13].LineWidth = 2;

sc.Subgraph[14].Name = "High Trendline";
sc.Subgraph[14].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[14].LineWidth = 2;

sc.Subgraph[15].Name = "High Trendline";



sc.Subgraph[15].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[15].LineWidth = 2;

sc.Subgraph[16].Name = "High Trendline";
sc.Subgraph[16].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[16].LineWidth = 2;

sc.Subgraph[17].Name = "High Trendline";
sc.Subgraph[17].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[17].LineWidth = 2;

sc.Subgraph[18].Name = "High Trendline";
sc.Subgraph[18].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[18].LineWidth = 2;

sc.Subgraph[19].Name = "High Trendline";
sc.Subgraph[19].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[19].LineWidth = 2;

sc.Subgraph[20].Name = "High Trendline";
sc.Subgraph[20].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[20].LineWidth = 2;

sc.Subgraph[21].Name = "High Trendline";
sc.Subgraph[21].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[21].LineWidth = 2;

sc.Subgraph[22].Name = "High Trendline";
sc.Subgraph[22].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[22].LineWidth = 2;

sc.Subgraph[23].Name = "High Trendline";
sc.Subgraph[23].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[23].LineWidth = 2;

sc.Subgraph[24].Name = "High Trendline";
sc.Subgraph[24].DrawStyle = DRAWSTYLE_DASH;



sc.Subgraph[24].LineWidth = 2;

sc.Subgraph[25].Name = "Low Trendline";
sc.Subgraph[25].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[25].LineWidth = 2;

sc.Subgraph[26].Name = "Low Trendline";
sc.Subgraph[26].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[26].LineWidth = 2;

sc.Subgraph[27].Name = "Low Trendline";
sc.Subgraph[27].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[27].LineWidth = 2;

sc.Subgraph[28].Name = "Low Trendline";
sc.Subgraph[28].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[28].LineWidth = 2;

sc.Subgraph[29].Name = "Low Trendline";
sc.Subgraph[29].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[29].LineWidth = 2;

sc.Subgraph[30].Name = "Low Trendline";
sc.Subgraph[30].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[30].LineWidth = 2;

sc.Subgraph[31].Name = "Low Trendline";
sc.Subgraph[31].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[31].LineWidth = 2;

sc.Subgraph[32].Name = "Low Trendline";
sc.Subgraph[32].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[32].LineWidth = 2;

sc.Subgraph[33].Name = "Low Trendline";
sc.Subgraph[33].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[33].LineWidth = 2;



sc.Subgraph[34].Name = "Low Trendline";
sc.Subgraph[34].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[34].LineWidth = 2;

sc.Subgraph[35].Name = "Low Trendline";
sc.Subgraph[35].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[35].LineWidth = 2;

sc.Subgraph[36].Name = "Low Trendline";
sc.Subgraph[36].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[36].LineWidth = 2;

sc.Subgraph[37].Name = "Low Trendline";
sc.Subgraph[37].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[37].LineWidth = 2;

sc.Subgraph[38].Name = "Low Trendline";
sc.Subgraph[38].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[38].LineWidth = 2;

sc.Subgraph[39].Name = "Low Trendline";
sc.Subgraph[39].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[39].LineWidth = 2;

// Inputs

InputDataHigh.Name = "Input Data for High";
InputDataHigh.SetInputDataIndex(SC_HIGH);

InputDataLow.Name = "Input Data for Low";
InputDataLow.SetInputDataIndex(SC_LOW);

CalculationMode.Name = "Calculation Mode 
(1,2,3)";

CalculationMode.SetInt(1);
CalculationMode.SetIntLimits(1, 3);



RevPercent.Name = "Reversal % for Calculation 
Mode 1";

RevPercent.SetFloat(.15f);

RevAmount.Name = "Reversal Amount for 
Calculation Mode 2,3";

RevAmount.SetFloat(0.01f);

NumberBarsForReversal.Name = "Number of Bars 
Required for Reversal (Calculation mode 2)";

NumberBarsForReversal.SetInt(5);

ShowRevPrice.Name = "Display Reversal Price and 
Length of Zig Zag Line";

ShowRevPrice.SetYesNo(0);

ShowLabels.Name = "Display HH,HL,LL,LH Labels";
ShowLabels.SetYesNo(0);

LabelsOffset.Name = "Text Labels Percentage 
Offset";

LabelsOffset.SetFloat(5.0f);

LWidth.Name = "Trendline Thickness (1-10)";
LWidth.SetInt(2);
LWidth.SetIntLimits(1, 10);

VersionUpdate.Name = "Version";
VersionUpdate.SetInt(3);
VersionUpdate.SetIntLimits(3,3);

sc.ValueFormat = 5;
sc.FreeDLL = 0;
sc.AutoLoop = 0;
sc.GraphRegion=0;
sc.ScaleRangeType=SCALE_SAMEASREGION;



return;
}

int& lastUpIndex = sc.PersistVars->i1;
int& lastDnIndex = sc.PersistVars->i2;

for (int Index = sc.UpdateStartIndex; Index <= 
sc.ArraySize - 1; Index++)

{
switch (CalculationMode.GetInt())
{
case 1:

sc.ZigZag(

sc.BaseData[InputDataHigh.GetInputDataIndex()],

sc.BaseData[InputDataLow.GetInputDataIndex()],
ZigZag,
Index,
RevPercent.GetFloat() * 0.01f
);

break;
case 2:

sc.ZigZag2(

sc.BaseData[InputDataHigh.GetInputDataIndex()],

sc.BaseData[InputDataLow.GetInputDataIndex()],
ZigZag,
Index,
NumberBarsForReversal.GetInt(),
RevAmount.GetFloat()
);

break;
case 3:

sc.ZigZag(



sc.BaseData[InputDataHigh.GetInputDataIndex()],

sc.BaseData[InputDataLow.GetInputDataIndex()],
ZigZag,
Index,
0.0f,
RevAmount.GetFloat()
);

break;
}

}

const int UniqueID = 11062009;
int Index = sc.UpdateStartIndex;
int EndIndex = 0;
int LastIndex = sc.PersistVars->i1;

SCFloatArrayRef Values = ZigZag.Data;
SCFloatArrayRef Peaks = ZigZag.Arrays[0];

int StartIndex = 0;
if (sc.UpdateStartIndex == 0)
{

StartIndex = sc.ArraySize - 1;
LastIndex = 0;

}
else

StartIndex = sc.UpdateStartIndex;

for (int i = StartIndex; i >= 0; i--)
{

if (Peaks[i] != 0.0f)
{

EndIndex = i;
break;

}



}

if (LastIndex > sc.UpdateStartIndex)
LastIndex = 0;

if (EndIndex == LastIndex)
return;

for (int i = LastIndex; i <= EndIndex; i++)
{

if (Peaks[i] == 0.0f) //not a peak, nothing to 
be drawn

continue;

SCString BarLabelText;
SCString LengthStr;
SCString ReversalPrice;
int VerticalTextAlignment = Peaks[i] == 1.0 ? 

DT_BOTTOM : DT_TOP;
double Length = 0.0;
for (int i1 = i - 1; i1 >= 0; i1--)
{

if (Peaks[i1] == -Peaks[i])
{

Length = Values[i] - Values[i1];
LengthStr = sc.FormatGraphValue(Length, 

sc.ValueFormat);
ReversalPrice = 

sc.FormatGraphValue(Values[i], sc.ValueFormat);

if (ShowRevPrice.GetYesNo() && !
ShowLabels.GetYesNo())

{
BarLabelText.Format("%s (%s)", 

ReversalPrice.GetChars(), LengthStr.GetChars());
break;

}



}

if (Peaks[i1] == Peaks[i])
{

if (ShowLabels.GetYesNo())
{

if (Peaks[i1] == 1.0f)//High
{

if (Values[i1] > Values[i]) //
LowerHigh

{
if 

(ShowRevPrice.GetYesNo())
BarLabelText.Format("LH 

%s (%s)", ReversalPrice.GetChars(), 
LengthStr.GetChars());

else
BarLabelText = "LH";

}
else //HigherHigh
{

if 
(ShowRevPrice.GetYesNo())

BarLabelText.Format("HH 
%s (%s)", ReversalPrice.GetChars(), 
LengthStr.GetChars());

else
BarLabelText = "HH";

}
}
else //Low
{

if (Values[i1] < Values[i]) //
HigherLow

{
if 



(ShowRevPrice.GetYesNo())
BarLabelText.Format("HL 

%s (%s)", ReversalPrice.GetChars(), 
LengthStr.GetChars());

else
BarLabelText = "HL";

}
else //LowerLow
{

if 
(ShowRevPrice.GetYesNo())

BarLabelText.Format("LL 
%s (%s)", ReversalPrice.GetChars(), 
LengthStr.GetChars());

else
BarLabelText = "LL";

}
}

}

break;
}

}

s_UseTool Tool; 
Tool.Clear();
Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_TEXT;
Tool.ReverseTextColor = 0;
Tool.BeginDateTime = sc.BaseDateTimeIn[i];

float Offset;

if(Peaks[i] == 1.0f)
Offset = 

LabelsOffset.GetFloat()*0.01f*(sc.High[i]-sc.Low[i]);
else



Offset = 
-LabelsOffset.GetFloat()*0.01f*(sc.High[i]-sc.Low[i]);

Tool.BeginValue = Values[i] + Offset;

if (Peaks[i] == 1.0f)
Tool.Color =  TextLabels.PrimaryColor;

else
Tool.Color = TextLabels.SecondaryColor;

if (Peaks[i] == 1.0f) 
{

if(lastUpIndex > lastDnIndex) {
UpLength[lastUpIndex] = 0;

}
UpLength[i] = (float)Length;
uL[i] = (float)Length;
lastUpIndex = i;

} else {
if(lastDnIndex > lastUpIndex) {

DnLength[lastDnIndex] = 0;
}
DnLength[i] = (float)Length;
dL[i] = (float)Length;
lastDnIndex = i;

}

Tool.FontSize = TextLabels.LineWidth;
Tool.FontBold = FALSE;

Tool.Text = BarLabelText;
if (i == EndIndex)
{

Tool.AddMethod = UTAM_ADD_OR_ADJUST;
Tool.LineNumber = UniqueID + 1;

}



else
{

Tool.AddMethod = UTAM_ADD_ALWAYS;
Tool.LineNumber = UniqueID;

}

Tool.TextAlignment = DT_CENTER | 
VerticalTextAlignment;

if (ShowLabels.GetYesNo() || 
ShowRevPrice.GetYesNo())

{
sc.UseTool(Tool);

}
}
int u = 0;
for (u = sc.UpdateStartIndex; u < sc.ArraySize; u++)
{

if(sc.GetBarHasClosedStatus(u) == 
BHCS_BAR_HAS_CLOSED)

{
test[u] = (float)u;
/******* HIGH LINES *******/
// remove duplicate lines

/*
for(int y = 10;y <= 24;y++) {

for(int z = 10;z <= 24;z++) {
if((sc.Subgraph[y][u-1] == 

sc.Subgraph[z][u-1]) && (z != y) && (sc.Subgraph[z][u-1] 
> 0)) {

sc.Subgraph[z][u] = 0;
sc.Subgraph[z].Arrays[0][u] = 

u;
sc.Subgraph[z][u-1] = 0;
sc.Subgraph[z].Arrays[0][u-1] = 

u;
} 



}
}

*/
// pre plot all lines
for(int y = 10;y <= 24;y++) {

sc.Subgraph[y].DataColor[u] = 
uL.PrimaryColor;

sc.Subgraph[y].LineWidth = 
LWidth.GetInt();

sc.Subgraph[y][u] = sc.Subgraph[y]
[u-1];

sc.Subgraph[y].Arrays[0][u] = 
sc.Subgraph[y].Arrays[0][u-1];

}
// Plot new highs
int hnewZero = 0;
if(uL[u] > 0) 
{

// remove duplicate lines
float hlastLine = 0;
for(int y = 10;y <= 24;y++) {

if(sc.Subgraph[y][u-1] == 
hlastLine) {

sc.Subgraph[y][u] = 0;
sc.Subgraph[y].Arrays[0][u] = 

(float)u;
sc.Subgraph[y][u-1] = 0;
sc.Subgraph[y].Arrays[0][u-1] = 

(float)u;
} 
if(sc.Subgraph[y][u-1] > 0) {

hlastLine = sc.Subgraph[y]
[u-1];

}
}
// Check to see if we have used all 

subgraphs - if so, clear the oldest



int hfoundZero = 0;
int maxHCnt = 0;
int maxHSub = 0;
for(int y = 10;y <= 24;y++) {

if(sc.Subgraph[y][u-1] == 0) {
hfoundZero = 1;
break;

} else if((u-
sc.Subgraph[y].Arrays[0][u-1]) > maxHCnt) {

maxHCnt = u - 
(int)sc.Subgraph[y].Arrays[0][u-1];

maxHSub = y;
}

}
int hZCnt = 0;
if((hfoundZero == 0) && (hZCnt == 0))
{

sc.Subgraph[maxHSub][u-1] = 0;
sc.Subgraph[maxHSub].Arrays[0][u-1] 

= (float)u;
hZCnt = 1;

}
// See if we have a new high to plot
int hLinePlotted = 0;
for(int y = 10;y <= 24;y++)
{

if(sc.BaseDataIn[SC_HIGH][u] > 
sc.Subgraph[y][u-1]) 

{
if(hLinePlotted == 0) {

sc.Subgraph[y][u] = 
sc.BaseDataIn[SC_HIGH][u];

sc.Subgraph[y].Arrays[0][u] 
= (float)u;

hLinePlotted = 1;
} else {

// avoid duplicates



sc.Subgraph[y][u] = 0;
sc.Subgraph[y].Arrays[0][u] 

= (float)u;
}

}
}

}

/******* LOW LINES *******/
// remove duplicate lines

/*
for(int y = 25;y <= 39;y++) {

for(int z = 25;z <= 39;z++) {
if((sc.Subgraph[y][u-1] == 

sc.Subgraph[z][u-1]) && (z != y) && (sc.Subgraph[z][u-1] 
> 0)) {

sc.Subgraph[z][u] = 0;
sc.Subgraph[z].Arrays[0][u] = 

u;
sc.Subgraph[z][u-1] = 0;
sc.Subgraph[z].Arrays[0][u-1] = 

u;
} 

}
}

*/
// pre plot all lines
for(int y = 25;y <= 39;y++) {

sc.Subgraph[y].DataColor[u] = 
dL.PrimaryColor;

sc.Subgraph[y].LineWidth = 
LWidth.GetInt();

sc.Subgraph[y][u] = sc.Subgraph[y]
[u-1];

sc.Subgraph[y].Arrays[0][u] = 
sc.Subgraph[y].Arrays[0][u-1];

}



// Plot new lows
if(dL[u] < 0) 
{

// Check to see if we have used all 
subgraphs - if so, clear the oldest

int lfoundZero = 0;
int maxLCnt = 0;
int maxLSub = 0;
for(int y = 25;y <= 39;y++) {

if(sc.Subgraph[y][u-1] == 0) {
lfoundZero = 1;
break;

} else if((u-
sc.Subgraph[y].Arrays[0][u-1]) > maxLCnt) {

maxLCnt = u - 
(int)sc.Subgraph[y].Arrays[0][u-1];

maxLSub = y;
}

}
int lZCnt = 0;
if((lfoundZero == 0) && (lZCnt == 0))
{

sc.Subgraph[maxLSub][u-1] = 0;
sc.Subgraph[maxLSub].Arrays[0][u-1] 

= (float)u;
lZCnt = 1;

}
// See if we have a new low to plot
int lLinePlotted = 0;
for(int y = 25;y <= 39;y++)
{

if((sc.BaseDataIn[SC_LOW][u] < 
sc.Subgraph[y][u-1]) || (sc.Subgraph[y][u-1] == 0)) 

{
if(lLinePlotted == 0) {

sc.Subgraph[y][u] = 
sc.BaseDataIn[SC_LOW][u];



sc.Subgraph[y].Arrays[0][u] 
= (float)u;

lLinePlotted = 1;
} else {

// avoid duplicates
sc.Subgraph[y][u] = 0;
sc.Subgraph[y].Arrays[0][u] 

= (float)u;
}

}
}

}
}

}
sc.PersistVars->i1 = EndIndex - 1;

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

//This is an empty study function.  Auto looping is 
enabled. 
SCSFExport scsf_B_A_Ladder_Function(SCStudyGraphRef sc)

{
//SCSubgraphRef Average = sc.Subgraph[0];
SCSubgraphRef Selling = sc.Subgraph[1];
SCSubgraphRef Buying = sc.Subgraph[2];
SCSubgraphRef BelowThresholdColors= sc.Subgraph[3];

SCSubgraphRef SellingColors = sc.Subgraph[4];
SCSubgraphRef BuyingColors = sc.Subgraph[5];



SCInputRef DeltaStudy = sc.Input[0];
SCInputRef Lookback = sc.Input[1];
SCInputRef LookbackShort = sc.Input[2];
SCInputRef Divergence = sc.Input[3];
SCInputRef DivergenceAlert = sc.Input[4];
SCInputRef Threshold = sc.Input[6];
SCInputRef Offset = sc.Input[7];

SCInputRef InFillSpace = sc.Input[5];
SCInputRef ShowLongterm = sc.Input[8];

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

sc.GraphName = "Delta Ladder";
sc.GraphRegion = 0;
//sc.DrawZeros = 0;

sc.FreeDLL = 0;
sc.StudyDescription = "This study works with 

the Sierra Chart cumulative delta bars study or the CD 
chartbook.  Bottom numbers are buying pressure.  Top 
numbers are selling pressure.  Make sure your TICK size 
is correct.  Numbers change color at the 4000 mark.  
Point the study to the cumulative delta candle stick 
chart.";

sc.AutoLoop = 0;  // true
//sc.MaintainVolumeAtPriceData = 1;  // true
sc.UpdateAlways = 1;
sc.CalculationPrecedence = LOW_PREC_LEVEL;
sc.AlertOnlyOncePerBar=1;

DeltaStudy.Name = "Delta Study";
DeltaStudy.SetStudyID(0);



Lookback.Name = "Long Term Length";
Lookback.SetInt(10);

LookbackShort.Name = "Short Term Length";
LookbackShort.SetInt(3);

//Divergence.Name="Divergence Alert Length.";
//Divergence.SetInt(10);

//DivergenceAlert.Name="Divergece Alert 
Number";

//DivergenceAlert.SetInt(26);

Threshold.Name="Threshold";
Threshold.SetInt(3999);

Offset.Name="Offset in ticks";
Offset.SetInt(3);

Selling.Name = "Short Term Selling";
Selling.DrawStyle=DRAWSTYLE_IGNORE;

Buying.Name = "Short Term Buying";
Buying.DrawStyle=DRAWSTYLE_IGNORE;

BuyingColors.Name = "Buying Colors";
BuyingColors.DrawStyle =DRAWSTYLE_IGNORE;
BuyingColors.SecondaryColorUsed=1;
BuyingColors.PrimaryColor = RGB(100,223,100);
BuyingColors.SecondaryColor = RGB(0,255,0);

SellingColors.Name = "Selling Colors";
SellingColors.DrawStyle =DRAWSTYLE_IGNORE;
SellingColors.SecondaryColorUsed=1;
SellingColors.PrimaryColor = RGB(223,100,100);
SellingColors.SecondaryColor = RGB(255,0,0);



BelowThresholdColors.Name = "Below Threshold 
Colors";

BelowThresholdColors.DrawStyle 
=DRAWSTYLE_IGNORE;

BelowThresholdColors.PrimaryColor = 
RGB(255,255,255);

InFillSpace.Name = "Display Ladder in Fill 
Space";

InFillSpace.SetYesNo(0);

ShowLongterm.Name = "Show long term numbers";
ShowLongterm.SetYesNo(1);

//DeltaStudy.Name = "Delta Study";
//DeltaStudy.SetSubgraphIndex(0);

//sc.Subgraph[0].Name = "Name";
//sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;

//sc.Input[0].Name = "Float Input";
//sc.Input[0].SetFloat(0.0f);

//float& OldPrice = sc.PersistVars->f1;  //
static variable

//OldPrice=sc.BaseData[SC_LAST][sc.Index];

return;
}
if (Offset.GetInt() > 10)  Offset.SetInt(1);

SCFloatArray DeltaLastArray;

sc.GetStudyArrayUsingID(DeltaStudy.GetStudyID(),3,DeltaL
astArray);



SCFloatArray DeltaHighArray;

sc.GetStudyArrayUsingID(DeltaStudy.GetStudyID(),1,DeltaH
ighArray);

SCFloatArray DeltaLowArray;

sc.GetStudyArrayUsingID(DeltaStudy.GetStudyID(),2,DeltaL
owArray);

// Section 2 - Do data processing here
s_UseTool Last_Tool;
s_UseTool Buy_Tool;
s_UseTool Sell_Tool;
s_UseTool High_Tool;
s_UseTool Low_Tool;
s_UseTool ShortTermBuy_Tool;

float TICK;
float CurrentPrice;
TICK=sc.TickSize;
float BuyingPressureShortTerm;
float SellingPressureShortTerm;
float LowPrice;
float HighPrice;
//float DeltaLow;
//float DeltaHigh;
//float HighestPrice;
//float LowestPrice;

//float& OldPrice = sc.PersistVars->f1;  //satic 
variable

CurrentPrice=sc.BaseData[SC_LAST][sc.Index];
LowPrice=sc.BaseData[SC_LOW][sc.Index];
HighPrice=sc.BaseData[SC_HIGH][sc.Index];
float DeltaLastValue = DeltaLastArray[sc.Index];
float DeltaLow = DeltaLowArray[sc.Index];



float DeltaHigh = DeltaHighArray[sc.Index];
float DeltaHighShortTerm;
float DeltaLowShortTerm;
float DeltaLowValue = DeltaLowArray[sc.Index];
float DeltaHighValue = DeltaHighArray[sc.Index];

DeltaHighValue=sc.GetHighest(DeltaHighArray, 
Lookback.GetInt());

DeltaLowValue=sc.GetLowest(DeltaLowArray,Lookback.GetInt
());

DeltaHighShortTerm = sc.GetHighest(DeltaHighArray, 
LookbackShort.GetInt());

DeltaLowShortTerm = sc.GetLowest(DeltaLowArray, 
LookbackShort.GetInt());

//Last delta value
//Last_Tool.Clear();
//Last_Tool.ChartNumber = sc.ChartNumber;
//Last_Tool.Tool = TOOL_TEXT;
//Last_Tool.LineNumber = 2525;
//Last_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

//Last_Tool.BeginDateTime = -1;
//Last_Tool.BeginValue = CurrentPrice+TICK;

//Last_Tool.Color = RGB(255,255,255);  //white

//
Last_Tool.Text.Format("%5.0f",DeltaLastValue);

//sc.UseTool(Last_Tool);

BuyingPressureShortTerm = DeltaLastValue - 
DeltaLowShortTerm;

SellingPressureShortTerm = DeltaHighShortTerm - 
DeltaLastValue;



// short term selling
High_Tool.Clear();
High_Tool.ChartNumber = sc.ChartNumber;
High_Tool.DrawingType = DRAWING_TEXT;
High_Tool.LineNumber = 2535;
High_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

if (InFillSpace.GetYesNo() == 1)   {
High_Tool.BeginDateTime = -1;
High_Tool.TextAlignment=DT_VCENTER|

DT_CENTER;   }
else   {

High_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - 1];

High_Tool.TextAlignment=DT_VCENTER|DT_LEFT;  } 

High_Tool.BeginValue = HighPrice+
(TICK*Offset.GetInt());

High_Tool.Color = BelowThresholdColors.PrimaryColor;
if (SellingPressureShortTerm > Threshold.GetInt() ) 

{
High_Tool.Color = SellingColors.PrimaryColor;

}

High_Tool.Text.Format("%5.0f",SellingPressureShortTerm);
Selling[sc.Index]=SellingPressureShortTerm;
sc.UseTool(High_Tool);

// short term buying
ShortTermBuy_Tool.Clear();
ShortTermBuy_Tool.ChartNumber = sc.ChartNumber;
ShortTermBuy_Tool.DrawingType = DRAWING_TEXT;
ShortTermBuy_Tool.LineNumber = 2537;
ShortTermBuy_Tool.AddMethod = UTAM_ADD_OR_ADJUST;



//ShortTermBuy_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - 1];

if (InFillSpace.GetYesNo() == 1)  {
ShortTermBuy_Tool.BeginDateTime = -1;
ShortTermBuy_Tool.TextAlignment=DT_VCENTER|

DT_CENTER;   }
else   {

ShortTermBuy_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - 1];

ShortTermBuy_Tool.TextAlignment=DT_VCENTER|
DT_RIGHT;   }

ShortTermBuy_Tool.BeginValue = LowPrice-
(TICK*Offset.GetInt());

//ShortTermBuy_Tool.TextAlignment=DT_LEFT;

//Buy_Tool.BeginValue = LowPrice-TICK-TICK-TICK-
TICK;

ShortTermBuy_Tool.Color = 
BelowThresholdColors.PrimaryColor;

if (BuyingPressureShortTerm > Threshold.GetInt() ) {
ShortTermBuy_Tool.Color = 

BuyingColors.PrimaryColor;
}

ShortTermBuy_Tool.Text.Format("%5.0f",BuyingPressureShor
tTerm);

Buying[sc.Index]=BuyingPressureShortTerm;
sc.UseTool(ShortTermBuy_Tool);

if (ShowLongterm.GetYesNo() == 1) {

//Start of lookback marker
// else were float DeltaLowValue = 



DeltaLowArray[sc.Index];
float LookBackLow;
Low_Tool.Clear();
Low_Tool.TextAlignment=DT_VCENTER|DT_CENTER;
LookBackLow=sc.BaseData[SC_HIGH][sc.Index-

Lookback.GetInt()-1];
Low_Tool.ChartNumber = sc.ChartNumber;
Low_Tool.DrawingType = DRAWING_TEXT;
Low_Tool.LineNumber = 2545;
Low_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

Low_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - Lookback.GetInt()];

Low_Tool.BeginValue = LookBackLow - (TICK + 
TICK*Offset.GetInt());

Low_Tool.Color = RGB(255,127,0);  
Low_Tool.Text = "Start";

sc.UseTool(Low_Tool);

float BuyingPressure;
float SellingPressure;
BuyingPressure=DeltaLastValue - DeltaLowValue;
SellingPressure=DeltaHighValue - 

DeltaLastValue;

//buying pressure
Buy_Tool.Clear();
Buy_Tool.ChartNumber = sc.ChartNumber;
Buy_Tool.DrawingType = DRAWING_TEXT;
Buy_Tool.LineNumber = 2555;
Buy_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

//Buy_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - 1];



if (InFillSpace.GetYesNo() == 1)  {
Buy_Tool.BeginDateTime = -1;
Buy_Tool.TextAlignment=DT_VCENTER|

DT_CENTER;   }
else   {

Buy_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - 1];

Buy_Tool.TextAlignment=DT_VCENTER|
DT_RIGHT;   }

Buy_Tool.BeginValue = LowPrice-
(TICK+TICK+TICK*Offset.GetInt()); // * Offset.GetInt());

//Buy_Tool.TextAlignment=DT_LEFT;

Buy_Tool.Color = 
BelowThresholdColors.PrimaryColor;

if (BuyingPressure > Threshold.GetInt() ) {
Buy_Tool.Color = 

BuyingColors.SecondaryColor;
}
Buy_Tool.Text.Format("%5.0f",BuyingPressure);

sc.UseTool(Buy_Tool);

// selling pressure
Sell_Tool.Clear();

if (InFillSpace.GetYesNo() == 1)

Sell_Tool.TextAlignment=DT_VCENTER|
DT_CENTER;

else
Sell_Tool.TextAlignment=DT_VCENTER|DT_LEFT;

Sell_Tool.ChartNumber = sc.ChartNumber;
Sell_Tool.DrawingType = DRAWING_TEXT;
Sell_Tool.LineNumber = 2565;



Sell_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

//Sell_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - 1];

if (InFillSpace.GetYesNo() == 1)   {
Sell_Tool.BeginDateTime = -1;
Sell_Tool.TextAlignment=DT_VCENTER|

DT_CENTER;  }
else   { 

Sell_Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.ArraySize - 1];

Sell_Tool.TextAlignment=DT_VCENTER|
DT_LEFT;  }

Sell_Tool.BeginValue = HighPrice+
(TICK+TICK+TICK * Offset.GetInt());

Sell_Tool.Color = 
BelowThresholdColors.PrimaryColor;

if (SellingPressure > Threshold.GetInt() ) {
Sell_Tool.Color = 

SellingColors.SecondaryColor;
}
Sell_Tool.Text.Format("%5.0f",SellingPressure);

sc.UseTool(Sell_Tool);

}

//Divergence alert
/*HighestPrice=sc.GetHighest(sc.BaseData[SC_HIGH], 

Divergence.GetInt());
LowestPrice=sc.GetLowest(sc.BaseData[SC_LOW], 

Divergence.GetInt());
if (DeltaHigh < DeltaHighValue && HighPrice >= 

HighestPrice) 



{     
 sc.SetAlert(DivergenceAlert.GetInt());
 }

if (DeltaLow > DeltaLowValue && LowPrice <= 
LowestPrice) 

{ 
sc.SetAlert(DivergenceAlert.GetInt());
}

     */
/*
if (CurrentPrice > OldPrice) //only ask is updated
{
//ask data
//Bid_Tool.Clear();

Ask_Tool.ChartNumber = sc.ChartNumber;
Ask_Tool.Tool = TOOL_TEXT;
Ask_Tool.LineNumber = 2535;
Ask_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

Ask_Tool.BeginDateTime = -3;
Ask_Tool.BeginValue = CurrentPrice+TICK;

Ask_Tool.Color = RGB(0,0,255);  // Blue
//Ask_Tool.Text = "Start";
Ask_Tool.Text.Format("%5.2f",CurrentPrice);

sc.UseTool(Ask_Tool);
}

if (CurrentPrice == OldPrice)   //both ask and bid 
are updated

{
//bid data

//Ask_Tool.Clear();
Bid_Tool.ChartNumber = sc.ChartNumber;
Bid_Tool.Tool = TOOL_TEXT;
Bid_Tool.LineNumber = 2525;



Bid_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

Bid_Tool.BeginDateTime = -1;
Bid_Tool.BeginValue = CurrentPrice+TICK;

Bid_Tool.Color = RGB(255,0,0);  // Red
//Bid_Tool.Text = "Minus 1";
Bid_Tool.Text.Format("%5.2f",CurrentPrice);

sc.UseTool(Bid_Tool);

//ask data
//Bid_Tool.Clear();
Ask_Tool.ChartNumber = sc.ChartNumber;
Ask_Tool.Tool = TOOL_TEXT;
Ask_Tool.LineNumber = 2535;
Ask_Tool.AddMethod = UTAM_ADD_OR_ADJUST;

Ask_Tool.BeginDateTime = -3;
Ask_Tool.BeginValue = CurrentPrice+TICK;

Ask_Tool.Color = RGB(0,0,255);  // Blue
//Ask_Tool.Text = "Minus 2";
Ask_Tool.Text.Format("%5.2f",CurrentPrice);

sc.UseTool(Ask_Tool);

}   */

//sc.Subgraph[0][sc.Index]=sc.BaseData[SC_LOW]
[sc.Index];

//OldPrice=sc.BaseData[SC_LAST][sc.Index];  //save 
the last price in static variable
}



// The top of every source code file must include this 
line
#include "sierrachart.h"

//This is the basic framework of a study function.
SCSFExport scsf_EngulfingBar_Vline(SCStudyGraphRef sc)
{

SCSubgraphRef V_line = sc.Subgraph[0];
// Section 1 - Set the configuration variables and 

defaults
if (sc.SetDefaults)
{

sc.GraphName = "EngulfingBar_Vline";

sc.FreeDLL = 0;

sc.AutoLoop = 1;  //Auto looping is enabled. 

V_line.Name = "Vertical Line";
V_line.DrawStyle = DRAWSTYLE_LINE;
V_line.LineWidth = 1;
V_line.PrimaryColor = RGB (0, 255, 0);

return;



}

// Section 2 - Do data processing here

int& Index = sc.PersistVars->i1;
int& LineNumber = sc.PersistVars->i2; // Index 

for finding New Bar.
s_UseTool Vline;

if(Index != sc.Index)
{

if(sc.Low[sc.Index-1] < sc.Low[sc.Index-2] && 
sc.High[sc.Index -1] > sc.High[sc.Index-2])

{
Vline.Clear();
Vline.ChartNumber = sc.ChartNumber;
Vline.Region = 0;
Vline.DrawingType = DRAWING_VERTICALLINE;
Vline.LineNumber = 10000 + LineNumber;
Vline.AddMethod = UTAM_ADD_OR_ADJUST;
Vline.Color= V_line.PrimaryColor;
Vline.LineWidth= V_line.LineWidth;
Vline.LineStyle = V_line.LineStyle;             
Vline.UseRelativeVerticalValues=0;
Vline.BeginIndex = sc.Index-1;                
sc.UseTool(Vline);
LineNumber++;  

}   
}
Index = sc.Index;

}

#include "sierrachart.h"

//SCDLLName("Volatility2") 



SCSFExport scsf_VolatilityTrend(SCStudyInterfaceRef sc)
{

SCSubgraphRef VolatilityTrend = sc.Subgraph[0];
SCSubgraphRef TrueRange = sc.Subgraph[1];
SCSubgraphRef AverageTrueRange = sc.Subgraph[2];
SCSubgraphRef Direction = sc.Subgraph[3];
SCSubgraphRef DynamicPeriodLength = sc.Subgraph[4];
SCSubgraphRef VolTrendUp = sc.Subgraph[5];
SCSubgraphRef VolTrenDown = sc.Subgraph[6];

SCInputRef ATRLength = sc.Input[0];
SCInputRef ATRType = sc.Input[1];
SCInputRef ATRMultiplier = sc.Input[2];
SCInputRef MaxDynamicPeriod= sc.Input[3];
SCInputRef DynamicPeriodDataInput = sc.Input[4];
SCInputRef VolatilityTrendUp = sc.Input[5];
SCInputRef VolatilityTrendDown = sc.Input[6];

// Configuration
  if (sc.SetDefaults)
 {   
 sc.GraphName = "Volatility Trend Indicator"; 
 sc.StudyDescription = "Volatility Trend 
Indicator";

sc.GraphRegion = 0;    // Zero based chart 
region number

// During development set this flag to 1, so 
the DLL can be modified. When development is completed, 
set it to 0 to improve performance.

sc.FreeDLL = 0;

sc.DrawZeros = 0;

ATRLength.Name = "Average True Range Length";
ATRLength.SetInt(21);
ATRLength.SetIntLimits(1, MAX_STUDY_LENGTH);



ATRType.Name = "ATR Moving Average Type";
ATRType.SetMovAvgType(MOVAVGTYPE_WEIGHTED);

ATRMultiplier.Name = "ATR Multiplier";
ATRMultiplier.SetFloat(3);

MaxDynamicPeriod.Name = "Max. Dynamic Period 
for Trend Calculation";

MaxDynamicPeriod.SetInt(50);
MaxDynamicPeriod.SetIntLimits(1, 

MAX_STUDY_LENGTH);

DynamicPeriodDataInput.Name = "Dynamic Period 
Input Data";

DynamicPeriodDataInput.SetInputDataIndex(SC_LAST);

VolatilityTrendUp.Name="Above VolatilityTrend";
VolatilityTrendUp.SetFloat(0.01f);

VolatilityTrendDown.Name="Below 
VolatilityTrend";

VolatilityTrendDown.SetFloat(0.01f);

VolatilityTrend.Name = "Volatility Trend";
VolatilityTrend.DrawStyle = DRAWSTYLE_LINE;
VolatilityTrend.PrimaryColor = RGB(0, 128, 

0); // green
VolatilityTrend.SecondaryColor = RGB(128, 0, 

0); // red
VolatilityTrend.SecondaryColorUsed = 1;

VolTrendUp.Name="above VolatilityTrend";
VolTrendUp.DrawStyle=DRAWSTYLE_LINE;
VolTrenDown.Name="below VolatilityTrend";
VolTrenDown.DrawStyle=DRAWSTYLE_LINE;



DynamicPeriodLength.Name = "Dynamic Period 
Length";

DynamicPeriodLength.DrawStyle = 
DRAWSTYLE_IGNORE;

sc.AutoLoop = 1;

 return;
 }   

COLORREF UpTrendColor = 
VolatilityTrend.PrimaryColor;

COLORREF DownTrendColor = 
VolatilityTrend.SecondaryColor;

sc.DataStartIndex = ATRLength.GetInt()-1;

// Data processing

if (sc.Index < 1)
return;

sc.ATR(sc.BaseDataIn, TrueRange, AverageTrueRange,  
ATRLength.GetInt(), ATRType.GetMovAvgType());

if 
(sc.BaseDataIn[DynamicPeriodDataInput.GetInputDataIndex(
)][sc.Index] > VolatilityTrend[sc.Index-1])
        Direction[sc.Index] = 1; // uptrend

else
Direction[sc.Index] = -1; // downtrend

int Period = (int)
(DynamicPeriodLength[sc.Index-1]+0.5f);



if (Direction[sc.Index] != Direction[sc.Index-1]) // 
Different trend than previous

Period = 0; 

if (Period < MaxDynamicPeriod.GetInt())
Period++;

    
    DynamicPeriodLength[sc.Index] = (float)Period;

if (Direction[sc.Index] == 1) // uptrend
{

VolatilityTrend[sc.Index] = 
sc.GetHighest(sc.BaseDataIn[DynamicPeriodDataInput.GetIn
putDataIndex()], Period) - 

ATRMultiplier.GetFloat() * 
AverageTrueRange[sc.Index];

VolatilityTrend.DataColor[sc.Index] = 
UpTrendColor;

}
else // downtrend
{

VolatilityTrend[sc.Index] = 
sc.GetLowest(sc.BaseDataIn[DynamicPeriodDataInput.GetInp
utDataIndex()],  Period) + 

ATRMultiplier.GetFloat() * 
AverageTrueRange[sc.Index];    

VolatilityTrend.DataColor[sc.Index] = 
DownTrendColor;

}

VolTrendUp[sc.Index]=VolatilityTrend[sc.Index]
+VolatilityTrendUp.GetFloat();



VolTrenDown[sc.Index]=VolatilityTrend[sc.Index]-
VolatilityTrendDown.GetFloat();

}

#include "sierrachart.h"

SCSFExport scsf_ticktherm2(SCStudyInterfaceRef sc)
{

SCInputRef ChartStudy = sc.Input[0];
SCInputRef max = sc.Input[1];
SCInputRef Enabled = sc.Input[2];
SCInputRef ChartStudy2 = sc.Input[3];
SCInputRef max2 = sc.Input[4];
SCInputRef Enabled2 = sc.Input[5];
SCInputRef ChartStudy3 = sc.Input[6];
SCInputRef max3 = sc.Input[7];
SCInputRef Enabled3 = sc.Input[8];
SCInputRef lnw = sc.Input[9];

float& emrcl = sc.PersistVars->f1;
float& emrcl2 = sc.PersistVars->f2;
float& emrcl3 = sc.PersistVars->f3;

if (sc.SetDefaults)
{

sc.GraphName = "Tick_Therm2";
sc.StudyDescription = "Tick_Therm2";

ChartStudy.Name = "Study Reference 1";
ChartStudy.SetChartStudyValues(1,1);

max.Name = "Max Value 1";
max.SetFloat(800.0f);

Enabled.Name = "Display Style 1, 2, 3";



Enabled.SetInt(1);

ChartStudy2.Name = "Study Reference 2";
ChartStudy2.SetChartStudyValues(2,2);

max2.Name = "Max Value 2";
max2.SetFloat(500.0f);

Enabled2.Name = "Display Style 1, 2, 3";
Enabled2.SetInt(1);

ChartStudy3.Name = "Study Reference 3";
ChartStudy3.SetChartStudyValues(3,3);

max3.Name = "Max Value 3";
max3.SetFloat(500.0f);

Enabled3.Name = "Display Style 1, 2, 3";
Enabled3.SetInt(1);

lnw.Name = "Bar Width";
lnw.SetInt(4);

sc.AutoLoop = 1;
sc.GraphRegion = 0;
sc.ScaleRangeType = SCALE_INDEPENDENT;
sc.ValueFormat = 0;

sc.FreeDLL = 0;

return;
}
float mult = max.GetFloat() / 100.0f;
float mult2 = max2.GetFloat() / 100.0f;
float mult3 = max3.GetFloat() / 100.0f;
SCGraphData BaseGraphData;
sc.GetChartBaseData(ChartStudy.GetChartNumber(), 



BaseGraphData);
SCFloatArrayRef LastArray = BaseGraphData[SC_LAST];
SCGraphData BaseGraphData2;
sc.GetChartBaseData(ChartStudy2.GetChartNumber(), 

BaseGraphData2);
SCFloatArrayRef LastArray2 = 

BaseGraphData2[SC_LAST];
SCGraphData BaseGraphData3;
sc.GetChartBaseData(ChartStudy3.GetChartNumber(), 

BaseGraphData3);
SCFloatArrayRef LastArray3 = 

BaseGraphData3[SC_LAST];
if(LastArray.GetArraySize() == 0 || 

LastArray2.GetArraySize() == 0 || 
LastArray3.GetArraySize() == 0)

{
return;

}
int RefChartIndex = 

sc.GetNearestMatchForDateTimeIndex(ChartStudy.GetChartNu
mber(), sc.Index);

float NearestRefChart = LastArray[RefChartIndex];
RefChartIndex = 

sc.GetContainingIndexForDateTimeIndex(ChartStudy.GetChar
tNumber(), sc.Index);

float ContainingRefChartLast = 
LastArray[RefChartIndex];

RefChartIndex = 
sc.GetExactMatchForSCDateTime(ChartStudy.GetChartNumber(
), sc.BaseDateTimeIn[sc.Index]);

int RefChartIndex2 = 
sc.GetNearestMatchForDateTimeIndex(ChartStudy2.GetChartN
umber(), sc.Index);

float NearestRefChart2 = LastArray2[RefChartIndex2];
RefChartIndex2 = 

sc.GetContainingIndexForDateTimeIndex(ChartStudy2.GetCha



rtNumber(), sc.Index);
float ContainingRefChartLast2 = 

LastArray2[RefChartIndex];
RefChartIndex2 = 

sc.GetExactMatchForSCDateTime(ChartStudy2.GetChartNumber
(), sc.BaseDateTimeIn[sc.Index]);

int RefChartIndex3 = 
sc.GetNearestMatchForDateTimeIndex(ChartStudy3.GetChartN
umber(), sc.Index);

float NearestRefChart3 = LastArray3[RefChartIndex3];
RefChartIndex3 = 

sc.GetContainingIndexForDateTimeIndex(ChartStudy3.GetCha
rtNumber(), sc.Index);

float ContainingRefChartLast3 = 
LastArray3[RefChartIndex3];

RefChartIndex3 = 
sc.GetExactMatchForSCDateTime(ChartStudy3.GetChartNumber
(), sc.BaseDateTimeIn[sc.Index]);

if(RefChartIndex != -1 || RefChartIndex2 != -1 || 
RefChartIndex3 != -1)

{
emrcl = LastArray[RefChartIndex];
emrcl2 = LastArray2[RefChartIndex2];
emrcl3 = LastArray3[RefChartIndex3];

}
s_UseTool Tool;
const int UniqueLine = 78191;
for(int i = 1; i < 4; i++) {

Tool.Clear();
Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_LINE;
Tool.LineWidth = lnw.GetInt();
Tool.LineNumber = UniqueLine + i;
Tool.BeginDateTime = 

sc.BaseDateTimeIn[sc.ArraySize + i];



Tool.EndDateTime = 
sc.BaseDateTimeIn[sc.ArraySize + i];

Tool.UseRelativeVerticalValues = 1;

if (i == 1) 
{

if (Enabled.GetInt() == 1)
{

Tool.BeginValue = 0.0f;
if (emrcl < 0.0f)
{

Tool.EndValue = -emrcl / mult;
}
else
{

Tool.EndValue = emrcl / mult;
}

}
else if (Enabled.GetInt() == 2)
{

Tool.BeginValue = 50.0f;
Tool.EndValue = 50.0f + ((emrcl / 

mult) / 2.0f);
}
else
{

if (emrcl > 0.0f)
{

Tool.BeginValue = 0.0f;
Tool.EndValue = (emrcl / mult);

}
else
{

Tool.BeginValue = 100.0f;
Tool.EndValue = 100.0f + (emrcl / 

mult);
}



}
if (emrcl > 0.0f)
{

Tool.Color = RGB(0,255,0);
}
else
{

Tool.Color = RGB(255,0,0);
}
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(Tool);

}
else if (i == 2) {

if (Enabled2.GetInt() == 1)
{

Tool.BeginValue = 0.0f;
if (emrcl2 < 0.0f)
{

Tool.EndValue = -emrcl2 / mult2;
}
else
{

Tool.EndValue = emrcl2 / mult2;
}

}
else if (Enabled2.GetInt() == 2)
{

Tool.BeginValue = 50.0f;
Tool.EndValue = 50.0f + ((emrcl2 / 

mult2) / 2.0f);
}
else
{

if (emrcl2 > 0.0f)
{

Tool.BeginValue = 0.0f;
Tool.EndValue = (emrcl2 / mult2);



}
else
{

Tool.BeginValue = 100.0f;
Tool.EndValue = 100.0f + (emrcl2 / 

mult2);
}

}
if (emrcl2 > 0.0f)
{

Tool.Color = RGB(0,255,0);
}
else
{

Tool.Color = RGB(255,0,0);
}
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(Tool);

}
else if (i == 3) {

if (Enabled3.GetInt() == 1)
{

Tool.BeginValue = 0.0f;
if (emrcl3 < 0.0f)
{

Tool.EndValue = -emrcl3 / mult3;
}
else
{

Tool.EndValue = emrcl3 / mult3;
}

}
else if (Enabled3.GetInt() == 2)
{

Tool.BeginValue = 50.0f;
Tool.EndValue = 50.0f + ((emrcl3 / 

mult3) / 2.0f);



}
else
{

if (emrcl3 > 0.0f)
{

Tool.BeginValue = 0.0f;
Tool.EndValue = (emrcl3 / mult3);

}
else
{

Tool.BeginValue = 100.0f;
Tool.EndValue = 100.0f + (emrcl3 / 

mult3);
}

}
if (emrcl3 > 0.0f)
{

Tool.Color = RGB(0,255,0);
}
else
{

Tool.Color = RGB(255,0,0);
}
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(Tool);

}
}

}

// The top of every source code file must include this 
line
#include <math.h>
#include "sierrachart.h"

//SCDLLName("ehlEhlersRoofingFilter") 



SCSFExport scsf_RoofingFilter(SCStudyInterfaceRef sc)
{

// Reference the Plots and the inputs
SCSubgraphRef Roofing = sc.Subgraph[0];
SCSubgraphRef Null = sc.Subgraph[1];

SCInputRef LPPeriod= sc.Input[0];
SCInputRef Bars = sc.Input[1];

SCFloatArrayRef HP  = Roofing.Arrays[0]; 

if (sc.SetDefaults)
{
// Section 1 - Set the configuration variables and 

defaults
sc.GraphName = "Ehlers Roofing 

Filter"; // Name in study overview
sc.StudyDescription = "Roofing Filter from TASC 

Magazine Jan 2014";

//sc.GraphRegion = 1;// Set the Chart 
Region to draw the graph in.  Region 0 is the main price 
graph

sc.FreeDLL = 0;

sc.AutoLoop = 1;//Auto looping is 
enabled. 

sc.ValueFormat = 2;
sc.ScaleRangeType = SCALE_AUTO;

// Reference the Plots and the inputs and define 
them

Roofing.Name = "Roofing filter";
Roofing.DrawStyle = DRAWSTYLE_LINE;

// Look in scconstants.h for other draw styles



Roofing.PrimaryColor = RGB(0,128,0);
// Nice Green

Roofing.LineWidth = 2;

Null.Name = "Null";
Null.DrawStyle = DRAWSTYLE_LINE;
Null.PrimaryColor = RGB(128,128,128);
Null.LineWidth = 1;
Null.DrawZeros = 1;

LPPeriod.Name = "Period";
LPPeriod.SetInt(10);
LPPeriod.SetIntLimits(1, INT_MAX);

Bars.Name = "Highpass filter < 48 bars";  //
Highpass filter cyclic components whose periods are 
shorter than ... bars (100)

Bars.SetInt(48);
Bars.SetIntLimits(1, INT_MAX);

return;
}
// Section 2 - Do data processing here

float alpha1, a1, b1, c1, c2, c3, X;

//Highpass filter cyclic components whose periods 
are shorter than ... bars (100)

float tr, fi;
tr = 360 * 3.14159f / 180;
fi = 0.707f * tr / Bars.GetInt();
alpha1 = (cos(fi) + sin(fi) - 1) / cos(fi);

HP[sc.Index] = (1 - alpha1 / 2) * (1 - alpha1 / 
2) * (sc.BaseDataIn[SC_LAST][sc.Index] - 2 * 
sc.BaseDataIn[SC_LAST][sc.Index - 1] +

sc.BaseDataIn[SC_LAST][sc.Index - 2]) + 2 * 
(1 - alpha1) * HP[sc.Index - 1] - (1 - alpha1) * (1 - 



alpha1) * HP[sc.Index - 2];

//SuperSmoother Filter
a1 = exp((-1.414f) * 3.14159f / 

LPPeriod.GetInt());
b1 = 2 * a1 * cos(1.414f * (180 * 3.14159f / 

180) / LPPeriod.GetInt());
c2 = b1;
c3 = (-1)*a1*a1;
c1 = 1 - c2 - c3;

//Plot
Roofing[sc.Index] = c1*(HP[sc.Index] + 

HP[sc.Index - 1]) / 2 + c2*Roofing[sc.Index - 1] + 
c3*Roofing[sc.Index - 2];

Null[sc.Index] = 0;

}

//jdt Trend Collection
//
//Author: Jsyd
//Date: 01/17/2009
// 
//

#include "sierrachart.h"

SCSFExport scsf_jdtTrendCatcher3(SCStudyGraphRef sc)
{

SCSubgraphRef vcSubgraph = sc.Subgraph[2];



SCSubgraphRef sellSubgraph = sc.Subgraph[17];
SCSubgraphRef buySubgraph = sc.Subgraph[18];
SCSubgraphRef brSubgraph = sc.Subgraph[19];
if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "jdtTrendCatcher3";

sc.StudyDescription = "Trend Reversal 
Indicator. This indicator uses a combination of Three 
Line Break, John Carter's Value Chart, Heikin-Ashi, and 
Three Bar Reversal. Entry arrows are dispayed when the 
TLB and HA are in agreement. The dots are overbought/
oversold indications using the VC calculations. The 3BR 
is indicated by outlining the candles in yellow(sell) or 
white(buy).\

  Discussion subtopic (macd 
bollinger custom study):\

  https://
www.sierrachart.com/supportboard/showthread.php?
p=115354#post115354";

sc.Subgraph[0].Name = "UpBar";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[0].PrimaryColor = RGB(0, 255, 0);

sc.Subgraph[1].Name = "DownBar";
sc.Subgraph[1].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[1].PrimaryColor = RGB(255, 0, 0);

vcSubgraph.Name = "ValueChart +/- 8 point";
vcSubgraph.DrawStyle = DRAWSTYLE_POINT;
vcSubgraph.SecondaryColorUsed = 1;
vcSubgraph.PrimaryColor = RGB(255, 0, 0);
vcSubgraph.SecondaryColor = RGB(0, 255, 0);
vcSubgraph.LineWidth = 4;



sellSubgraph.Name = "Sell Entry Arrow";
sellSubgraph.DrawStyle = DRAWSTYLE_ARROWDOWN;
sellSubgraph.PrimaryColor = RGB(255, 0, 0);
sellSubgraph.LineWidth = 2;

buySubgraph.Name = "Buy Entry Arrow";
buySubgraph.DrawStyle = DRAWSTYLE_ARROWUP;
buySubgraph.PrimaryColor = RGB(0, 255, 0);
buySubgraph.LineWidth = 2;

brSubgraph.Name = "3BR Color";
brSubgraph.DrawStyle = 

DRAWSTYLE_COLORBARHOLLOW;
brSubgraph.SecondaryColorUsed = 1;
brSubgraph.LineWidth = 1;
brSubgraph.PrimaryColor = RGB(255,255,255);
brSubgraph.SecondaryColor = RGB(255,255,0);

sc.Input[0].Name = "3LB - Number of bars to 
break";

sc.Input[0].SetInt(3);
sc.Input[0].SetIntLimits(1, 10);

sc.Input[1].Name = "3LB - Number of ranges to 
break";

sc.Input[1].SetInt(3);
sc.Input[1].SetIntLimits(1, 5);

sc.Input[2].Name = "Entry Point Hide - 
Volatility Period(bars)";

sc.Input[2].SetInt(10);
sc.Input[2].SetIntLimits(1, 1000);

sc.Input[3].Name = "Entry Point Hide - 
Volatility Range(price)";

sc.Input[3].SetFloat(40);



sc.Input[3].SetFloatLimits(.0001f, 1000);

sc.Input[4].Name = "Never hide Volatility Entry 
Points";

sc.Input[4].ValueType=YESNO_VALUE;
sc.Input[4].SetYesNo(0);

sc.Input[5].Name = "Value Chart Trigger Value 
(+/-)";

sc.Input[5].SetInt(8);
sc.Input[5].SetIntLimits(1, 16);

sc.Input[6].Name = "Value Chart Period";
sc.Input[6].SetInt(5);
sc.Input[6].SetIntLimits(1, 100);

sc.Input[9].Name = "Entry Point Displacement";
sc.Input[9].SetFloat(3);
sc.Input[9].SetFloatLimits(.0001f, 100);

sc.Input[10].Name = "Value Chart Displacement";
sc.Input[10].SetFloat(2);
sc.Input[10].SetFloatLimits(.0001f, 100);

// during development set this flag to 1, so 
the dll can be modified. When development is done set it 
to 0 to speed up the function calling.

sc.FreeDLL = 0;
sc.DrawZeros = 0;  // true
sc.AutoLoop = 1;  // true
sc.GraphRegion = 0;
return;

}
// Init Vars
int rInt = sc.Input[1].GetInt();
// float highArr [rInt];
// float lowArr [rInt];



float& fHigh = sc.PersistVars->f1;
float& fLow = sc.PersistVars->f2;
float& rLow0 = sc.PersistVars->f3;
float& rLow1 = sc.PersistVars->f4;
float& rLow2 = sc.PersistVars->f5;
float& rLow3 = sc.PersistVars->f6;
float& rLow4 = sc.PersistVars->f7;
float& rHigh0 = sc.PersistVars->f8;
float& rHigh1 = sc.PersistVars->f9;
float& rHigh2 = sc.PersistVars->f10;
float& rHigh3 = sc.PersistVars->f11;
float& rHigh4 = sc.PersistVars->f12;
int& rTrend = sc.PersistVars->i1;
int& Trend = sc.PersistVars->i2;
int& haFlow0 = sc.PersistVars->i3;
int& haFlow1 = sc.PersistVars->i4;
int& rTrend0 = sc.PersistVars->i5;
int& rTrend1 = sc.PersistVars->i6;
int bInt = sc.Input[0].GetInt();
int cur = sc.Index;
int c = 0;
int lastTrend = rTrend;
float last = sc.BaseDataIn[SC_LAST][cur];

sc.Subgraph[0][cur]=sc.BaseDataIn[SC_LAST][cur];
// sc.Subgraph[1][cur]=sc.BaseDataIn[SC_LAST]

[cur];

// UpTrend setting a new range - just draw a new 
range bar

if((last > fHigh) && (Trend > 0))
{

Trend = 1;
// Set new hgh and low to draw trend range 

area
fLow = fHigh;
fHigh = last;



// Update our range values
rHigh4 = rHigh3;
rHigh3 = rHigh2;
rHigh2 = rHigh1;
rHigh1 = rHigh0;
rHigh0 = fLow;
// Save new range begin index
sc.PersistVars->i1 = cur;

}
// Possible trend reversal - DownTrend -> UpTrend
if((last > fHigh) && (Trend < 1))
{

// Iterate thru number of bars to compare as 
specifed by user

for (int x = cur - bInt; x < cur; x++) 
{

// Make sure we are higher that all bars, 
both up and down

if((last >  sc.BaseDataIn[SC_OPEN][x]) && 
(last >  sc.BaseDataIn[SC_LAST][x]))

{
c++;

}
}
// if price is higher than all previous bars 

in range reverse Trend  
if(c >= bInt)
{

Trend = 1;
// Set new hgh and low to draw trend range 

area
fLow = fHigh;
fHigh = last;
// Update our range values
rLow4 = rLow3;
rHigh3 = rLow2;
rLow2 = rLow1;



rLow1 = rLow0;
rLow0 = fHigh;

}
}
// DownTrend setting a new range - just draw a new 

range bar
if((last < fLow) && (Trend < 1))
{

Trend = 0;
// Set new hgh and low to draw trend range 

area
fHigh = fLow;
fLow = last;
// Update our range values
rLow4 = rLow3;
rHigh3 = rLow2;
rLow2 = rLow1;
rLow1 = rLow0;
rLow0 = fHigh;

}
// Possible trend reversal - UpTrend -> DownTrend
if((last < fLow) && (Trend > 0))
{

// Iterate thru number of bars to compare as 
specifed by user

for (int x = cur - bInt; x < cur; x++) 
{

// Make sure we are lower that all bars, 
both up and down

if((last <  sc.BaseDataIn[SC_OPEN][x]) && 
(last <  sc.BaseDataIn[SC_LAST][x]))

{
c++;

}
}
// if price is lower than all previous bars in 

range reverse Trend 



if(c >= bInt)
{

Trend = 0;
// Set new hgh and low to draw trend range 

area
fHigh = fLow;
fLow = last;
// Update our range values
rLow4 = rLow3;
rHigh3 = rLow2;
rLow2 = rLow1;
rLow1 = rLow0;
rLow0 = fHigh;

}
}
// Color the bar
float highArr [] = {rLow0,rLow1,rLow2,rLow3,rLow4}; 
float lowArr [] = 

{rHigh0,rHigh1,rHigh2,rHigh3,rHigh4};
int NoChg = 0;
int rTrendArr [] = {rTrend0, rTrend1};
rTrend1 = rTrend0;
for (int r=0; r < rInt ; r++ )
{

if(Trend == 1)
{

if(fHigh < highArr[r]) {
NoChg = 1;
break;

}
} 
else if(Trend == 0)
{

if(fLow > lowArr[r]) {
NoChg = 1;
break;

}



}
}
if(NoChg == 0) {

rTrend = Trend;
} else {

rTrend = lastTrend;
}
rTrend0 = rTrend;
if (rTrend == 1) {

sc.Subgraph[0].DataColor[cur] = 
sc.Subgraph[0].PrimaryColor;

} else if (rTrend == 0) {
sc.Subgraph[0].DataColor[cur] = 

sc.Subgraph[1].PrimaryColor;
}
/

*=======================================================
=============================

John Carter's Value Chart

========================================================
============================*/

int period = sc.Input[6].GetInt();
sc.Subgraph[4][cur-1] = (sc.BaseData[SC_HIGH][cur-1] 

+ sc.BaseData[SC_LOW][cur-1])/2;

sc.SimpleMovAvg(sc.Subgraph[4],sc.Subgraph[5],cur-1,peri
od);

float PreVarAs = sc.Subgraph[5][cur-1];

sc.ATR(sc.BaseData,sc.Subgraph[6],sc.Subgraph[7],cur-1,p
eriod,MOVAVGTYPE_SIMPLE);

float PreVolatiliteit = sc.Subgraph[7][cur-1]/
period;

int vcPreHigh = (sc.BaseData[SC_HIGH][cur-1] - 
PreVarAs)/PreVolatiliteit;



int vcPreLow = (sc.BaseData[SC_LOW][cur-1] - 
PreVarAs)/PreVolatiliteit;

sc.Subgraph[8][cur] = (sc.BaseData[SC_HIGH][cur] + 
sc.BaseData[SC_LOW][cur])/2;

sc.SimpleMovAvg(sc.Subgraph[8],sc.Subgraph[9],cur,period
);

float VarAs = sc.Subgraph[9][cur];

sc.ATR(sc.BaseData,sc.Subgraph[10],sc.Subgraph[11],cur,p
eriod,MOVAVGTYPE_SIMPLE);

float Volatiliteit = sc.Subgraph[11][cur]/period;
int vcHigh = (sc.BaseData[SC_HIGH][cur] - VarAs)/

Volatiliteit;
int vcLow = (sc.BaseData[SC_LOW][cur] - VarAs)/

Volatiliteit;
// sc.Subgraph[3][i] = (sc.BaseData[SC_LAST][cur] 

- VarAs)/Volatiliteit;

if((vcPreHigh >= sc.Input[5].GetInt()) && (vcHigh < 
sc.Input[5].GetInt())) {

vcSubgraph.DataColor[cur-1] = 
vcSubgraph.PrimaryColor;

vcSubgraph[cur-1] = sc.BaseDataIn[SC_HIGH]
[cur-1] + sc.Input[10].GetFloat();

} else if((vcPreLow <= -sc.Input[5].GetInt()) && 
(vcLow > -sc.Input[5].GetInt())) {

vcSubgraph.DataColor[cur-1] = 
vcSubgraph.SecondaryColor;

vcSubgraph[cur-1] = sc.BaseDataIn[SC_LOW]
[cur-1] - sc.Input[10].GetFloat();

}
/

*=======================================================
=====================

Heiken-ashi



Formula Used:
Heikin Ashi close: haClose = ( O + H + L + C ) / 4
Heikin Ashi open: haOpen = ( yesterday's haOpen + 

yesterday's haClose ) / 2
Heikin Ashi high: haHigh = the higher of H, and 

today's haOpen
Heikin Ashi low: haLow = the lower of L, and today's 

haOpen
----------------------------------------------------

------------------------*/
float Open = sc.BaseDataIn[SC_OPEN][cur];
float High = sc.BaseDataIn[SC_HIGH][cur];
float Low = sc.BaseDataIn[SC_LOW][cur];
float Close = sc.BaseDataIn[SC_LAST][cur];

sc.Subgraph[12][cur] = sc.BaseDataIn[SC_LAST][cur];
if (cur == 0)

sc.Subgraph[13][cur] = Open;
else
{

sc.Subgraph[13][cur] = (sc.Subgraph[13][cur - 
1] + sc.Subgraph[12][cur - 1]) / 2.0f;

}

sc.Subgraph[14][cur] = max(High, sc.Subgraph[13]
[cur]);

sc.Subgraph[15][cur] = min(Low, sc.Subgraph[13]
[cur]);

haFlow1 = haFlow0;
if(sc.Subgraph[12][cur] > sc.Subgraph[13][cur])
{

haFlow0 = 1;
}
else if(sc.Subgraph[12][cur] < sc.Subgraph[13][cur])
{



haFlow0 = 0;
}
int haFlowArr [] = {haFlow0,haFlow1};

if((sc.GetHighest(sc.BaseDataIn[SC_HIGH], cur, 
sc.Input[2].GetInt()) - 
sc.GetLowest(sc.BaseDataIn[SC_LOW], cur, 
sc.Input[2].GetInt()) > sc.Input[3].GetFloat()) || 
sc.Input[4].BooleanValue)

{
if(rTrendArr[0] != rTrendArr[1]) {

if((rTrend == 1) && (haFlowArr[1] == 1))
{

buySubgraph.DataColor[cur] = 
buySubgraph.PrimaryColor;

buySubgraph[cur] = 
sc.BaseDataIn[SC_LOW][cur] - sc.Input[9].GetFloat();

}
else if((rTrend == 0) && (haFlowArr[1] == 

0))
{

sellSubgraph.DataColor[cur] = 
sellSubgraph.PrimaryColor;

sellSubgraph[cur] = 
sc.BaseDataIn[SC_HIGH][cur] + sc.Input[9].GetFloat();

}
}

}

/
*=======================================================
=============================

3 Bar Reversal

========================================================
============================*/

SCFloatArrayRef brHigh  = sc.BaseDataIn[SC_HIGH];



SCFloatArrayRef brLow   = sc.BaseDataIn[SC_LOW];
SCFloatArrayRef brOpen = sc.BaseDataIn[SC_OPEN];
SCFloatArrayRef brLast  = sc.BaseDataIn[SC_LAST];
SCFloatArrayRef brAvg  = sc.BaseDataIn[SC_OHLC];                   
SCFloatArrayRef brOut  = brSubgraph.Data;

if ((brLast[cur] > brHigh[cur - 1] || brHigh[cur] > 
brHigh[cur - 1]) && brLow[cur - 1] > brLow[cur - 2] && 
brLow[cur - 2] < brLow[cur - 3] )

{
brOut[cur] = brAvg[cur];
brSubgraph.DataColor[cur] = 

brSubgraph.PrimaryColor;
}
else if ((brLast[cur] > brHigh[cur - 1] || 

brHigh[cur] > brHigh[cur - 1]) && brLow[cur - 1] > 
brLow[cur - 2] && brLow[cur - 2] == brLow[cur - 3] && 
brLow[cur - 3] < brLow[cur - 4] )

{
brOut[cur] = brAvg[cur];
brSubgraph.DataColor[cur] = 

brSubgraph.PrimaryColor;
}
else if ((brLast[cur] < brLow[cur - 1] || brLow[cur] 

< brLow[cur - 1]) && brHigh[cur - 1] < brHigh[cur - 2] 
&& brHigh[cur - 2] > brHigh[cur - 3] )

{
brOut[cur] = brAvg[cur];
brSubgraph.DataColor[cur] = 

brSubgraph.SecondaryColor;
}
else if ((brLast[cur] < brLow[cur - 1] || brLow[cur] 

< brLow[cur - 1]) && brHigh[cur - 1] < brHigh[cur - 2] 
&& brHigh[cur - 2] == brHigh[cur - 3] && brHigh[cur - 3] 
> brHigh[cur - 4] )

{
brOut[cur] = brAvg[cur];



brSubgraph.DataColor[cur] = 
brSubgraph.SecondaryColor;

}
else
{

brOut[cur] = 0;
}

}

/
*=======================================================
===============================*/
SCSFExport scsf_jdtMDBBHA(SCStudyGraphRef sc)
{

// Define Subgraphs for easy recognition
SCSubgraphRef macd1Subgraph = sc.Subgraph[0];
SCInputRef macd1InputInData = sc.Input[0];
SCInputRef macd1InputFastLength = sc.Input[1];
SCInputRef macd1InputSlowLength = sc.Input[2];
SCInputRef macd1InputTriggerLength = sc.Input[3];
SCInputRef macd1InputMAType = sc.Input[4];
SCSubgraphRef macd2Subgraph = sc.Subgraph[1];
SCSubgraphRef bbHighSubgraph = sc.Subgraph[2];
SCSubgraphRef bbMiddleSubgraph = sc.Subgraph[3];
SCSubgraphRef bbLowSubgraph = sc.Subgraph[4];
SCInputRef bbInputLength = sc.Input[5];
SCInputRef bbInputStandDev = sc.Input[6];

// Section 1 - Set the configuration variables
if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "jdt MACD/Bollinger Bands/
Heiken-ashi";

sc.StudyDescription = "jdt Strength and 



Direction Indicator based on the MACD, Bollinger Bands, 
and Heiken-Ashi studies. This study supplies multiple 
entry/exit confirmations.";

macd1Subgraph.Name = "MACD Line";
macd1Subgraph.DrawStyle = DRAWSTYLE_LINE;
macd1Subgraph.LineWidth = 1;
macd1Subgraph.PrimaryColor = RGB(255, 255, 0);

macd2Subgraph.Name="MACD Points";
macd2Subgraph.DrawStyle = DRAWSTYLE_POINT;
macd2Subgraph.LineWidth = 3;
macd2Subgraph.SecondaryColorUsed = 1;
macd2Subgraph.PrimaryColor = RGB(0, 255, 0);
macd2Subgraph.SecondaryColor = RGB(255, 0, 0);

bbHighSubgraph.Name = "Bollinger Bands Upper 
Line";

bbHighSubgraph.DrawStyle = DRAWSTYLE_LINE;
bbHighSubgraph.LineWidth = 1;
bbHighSubgraph.PrimaryColor = RGB(255, 255, 

255);

bbLowSubgraph.Name = "Bollinger Bands Lower 
Line";

bbLowSubgraph.DrawStyle = DRAWSTYLE_LINE;
bbLowSubgraph.LineWidth = 1;
bbLowSubgraph.PrimaryColor = RGB(255, 255, 

255);

macd1InputInData.Name = "MACD Input Data";
macd1InputInData.SetInputDataIndex(SC_LAST);

macd1InputFastLength.Name = "MACD Fast MA 
Length";

macd1InputFastLength.SetInt(10);
macd1InputFastLength.SetIntLimits(1, 1000);



macd1InputSlowLength.Name = "MACD Slow MA 
Length";

macd1InputSlowLength.SetInt(21);
macd1InputSlowLength.SetIntLimits(1, 1000);

macd1InputTriggerLength.Name = "MACD MA LENGTH 
TRIGGER";

macd1InputTriggerLength.SetFloat(16);
macd1InputTriggerLength.SetFloatLimits(.5f, 

100);

macd1InputMAType.Name = "MACD Moving average 
type";

macd1InputMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

bbInputLength.Name = "BBands Length";
bbInputLength.SetInt(10);
bbInputLength.SetIntLimits(1, 1000);

bbInputStandDev.Name = "BBands Standard 
Deviation";

bbInputStandDev.SetFloat(1);
bbInputStandDev.SetFloatLimits(.1f, 100);

/*Optional: Uncomment the following line when 
you are finished developing your function.

This makes calling your function faster.
However, if you need to make modifications 

after applying it to a chart, you will
need to restart SierraChart to release the DLL. 

*/
//sc.FreeDLL = 0;
sc.AutoLoop = 1;  // true
sc.GraphRegion = 1;



return;
}
// Setup Variables
int i = sc.Index;
float Open = sc.BaseDataIn[SC_OPEN][i];
float High = sc.BaseDataIn[SC_HIGH][i];
float Low = sc.BaseDataIn[SC_LOW][i];
float Close = sc.BaseDataIn[SC_LAST][i];
/

*=======================================================
=====================

Heiken-ashi

Formula Used:
Heikin Ashi close: haClose = ( O + H + L + C ) / 4
Heikin Ashi open: haOpen = ( yesterday's haOpen + 

yesterday's haClose ) / 2
Heikin Ashi high: haHigh = the higher of H, and 

today's haOpen
Heikin Ashi low: haLow = the lower of L, and today's 

haOpen

========================================================
====================*/

if (i == sc.ArraySize - 1)
{

sc.Subgraph[12][i] = sc.BaseDataIn[SC_LAST][i];
}
else
{

sc.Subgraph[12][i] = (Open + High + Low + 
Close) / 4.0f;

}
if (i == 0)



{
sc.Subgraph[13][i] = Open;

}
else
{

sc.Subgraph[13][i] = (sc.Subgraph[13][i - 1] + 
sc.Subgraph[12][i - 1]) / 2.0f;

}

if(sc.Subgraph[12][i] > sc.Subgraph[13][i])
{

macd2Subgraph.DataColor[i] = 
macd2Subgraph.PrimaryColor;

}
else if(sc.Subgraph[12][i] < sc.Subgraph[13][i])
{

macd2Subgraph.DataColor[i] = 
macd2Subgraph.SecondaryColor;

}

/
*=======================================================
========================

MACD

========================================================
=======================*/

int len1 = macd1InputFastLength.GetInt();
int len2 = macd1InputSlowLength.GetInt();
int len3 = macd1InputTriggerLength.GetFloat();
int ma_type = macd1InputMAType.GetInt();
int data_type_indx = 

(int)macd1InputInData.GetInputDataIndex();

SCFloatArrayRef in = sc.BaseDataIn[data_type_indx];
sc.MACD(in, macd1Subgraph, i, len1, len2, len3, 

ma_type);



macd2Subgraph[i] = macd1Subgraph[i];
// sc.MACD(in, macd2Subgraph, i, len1, len2, len3, 

ma_type);
sc.Subgraph[14][i] = macd1Subgraph[i]; //MACD
sc.Subgraph[15][i] = macd1Subgraph.Arrays[2][i]; // 

MACD_MA
sc.Subgraph[16][i] = macd1Subgraph.Arrays[3][i]; // 

MACD_Diff

/
*=======================================================
=======================

Bollinger Bands

========================================================
=======================*/

// sc.BollingerBands(sc.Subgraph[14], 
bbHighSubgraph, i, bbInputLength.GetInt(), 
bbInputStandDev.GetInt(),ma_type);

// sc.BollingerBands(sc.Subgraph[16], 
bbLowSubgraph, i, bbInputLength.GetInt(), 
bbInputStandDev.GetInt(),ma_type);

sc.BollingerBands(sc.Subgraph[14], bbMiddleSubgraph, 
i, bbInputLength.GetInt(), bbInputStandDev.GetFloat(), 
ma_type);

//Access the individual lines
float Average = bbMiddleSubgraph[i];
float UpperBand = bbMiddleSubgraph.Arrays[0][i];
float LowerBand = bbMiddleSubgraph.Arrays[1][i];
// UpperBand = (UpperBand + Average) / 2;
// LowerBand = (LowerBand + Average) / 2;
//Copy to Visible Subgraphs
bbHighSubgraph[i] = UpperBand;
bbLowSubgraph[i] = LowerBand; 

}
SCSFExport scsf_jdtTrailingStop(SCStudyGraphRef sc)
{  



if(sc.SetDefaults)
{

sc.GraphName="jdt Trailing Stop (Kiwi)";
sc.Subgraph[0].Name="TSUp";
sc.Subgraph[0].DrawStyle=DRAWSTYLE_IGNORE;
sc.Subgraph[1].Name="TSDn";
sc.Subgraph[1].DrawStyle=DRAWSTYLE_IGNORE;

sc.DrawZeros = 0;  // false
sc.AutoLoop = 0;

sc.Input[2].Name="ATR Length";
sc.Input[2].SetFloat(9.0);
sc.Input[3].Name="ATR Factor";
sc.Input[3].SetFloat(2.5);

sc.Input[4].Name="Hold if stops extending";
sc.Input[4].ValueType=YESNO_VALUE;

sc.Input[5].Name="Show SL Price Value (Default 
is offset)";

sc.Input[5].ValueType=YESNO_VALUE; 

sc.GraphRegion = 0;

return;
}

int pos;
boolratchet;
float N,ATRFactor,Ave;
float  b,b2,b3,c1,c2,c3,c4,w1=0,w2=0;

sc.DataStartIndex=10;

N=sc.Input[2].FloatValue;
ATRFactor=sc.Input[3].FloatValue;



SCFloatArrayRef direction = sc.Subgraph[3];
SCFloatArrayRef hiclose = sc.Subgraph[4];
SCFloatArrayRef loclose = sc.Subgraph[5];

SCFloatArrayRef e1 = sc.Subgraph[6];
SCFloatArrayRef e2 = sc.Subgraph[7];
SCFloatArrayRef e3 = sc.Subgraph[8];
SCFloatArrayRef e4 = sc.Subgraph[9];
SCFloatArrayRef e5 = sc.Subgraph[10];
SCFloatArrayRef e6 = sc.Subgraph[11];

if (sc.UpdateStartIndex < 1)
{

direction[sc.UpdateStartIndex] = 1;
loclose[sc.UpdateStartIndex] = 

sc.BaseData[SC_LAST][sc.UpdateStartIndex]; 
hiclose[sc.UpdateStartIndex] = 

loclose[sc.UpdateStartIndex];

e1[sc.UpdateStartIndex]=sc.BaseData[SC_HIGH]
[sc.UpdateStartIndex]-sc.BaseData[SC_LOW]
[sc.UpdateStartIndex]; 

e2[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e3[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e4[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e5[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e6[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex];
}

b=0.5; // 0.5
b2=(b*b); // 0.25



b3=(b2*b); // 0.125

c1=-b3; // - 0.125
c2=(3*(b2+b3)); // 0.45
c3=(-3*(2*b2+b+b3)); 
c4=(1+3*b+b3+3*b2);
w1 = 2/(N+1);  
w2 = 1-w1;

for (pos=max(sc.UpdateStartIndex, 1); pos < 
sc.ArraySize; pos++)

{
float temp = max(sc.BaseData[SC_HIGH][pos]-

sc.BaseData[SC_LOW][pos], sc.BaseData[SC_HIGH][pos]-
sc.BaseData[SC_LAST][pos-1]);

float P   = max(temp,sc.BaseData[SC_LAST]
[pos-1]-sc.BaseData[SC_LOW][pos]);

e1[pos] = w1*P + w2*e1[pos - 1];
e2[pos] = w1*e1[pos] + w2*e2[pos - 1];
e3[pos] = w1*e2[pos] + w2*e3[pos - 1];
e4[pos] = w1*e3[pos] + w2*e4[pos - 1];
e5[pos] = w1*e4[pos] + w2*e5[pos - 1];
e6[pos] = w1*e5[pos] + w2*e6[pos - 1];

Ave = c1*e6[pos] + c2*e5[pos] + c3*e4[pos] + 
c4*e3[pos];

ratchet=1;
if((direction[pos-1]==1 && sc.BaseData[SC_LAST]

[pos]<sc.Subgraph[0].Data[pos-1]) 
|| 
(direction[pos-1]==-1 && 

sc.BaseData[SC_LAST][pos]>sc.Subgraph[1].Data[pos-1]))
{

if(direction[pos-1]==1)
{



direction[pos] = -1; //reverse short
hiclose[pos] = sc.BaseData[SC_LAST]

[pos];
loclose[pos] = 0;

} 
else
{

direction[pos] = 1; //reverse long
loclose[pos] = sc.BaseData[SC_LAST]

[pos];
hiclose[pos] = 0;

}
} 
else
{

if(direction[pos-1]==1)
{

if(sc.BaseData[SC_LAST]
[pos]>loclose[pos-1])

{
loclose[pos] = sc.BaseData[SC_LAST]

[pos];
hiclose[pos] = hiclose[pos-1];

}
else
{

ratchet=0;
loclose[pos] = loclose[pos-1];
hiclose[pos] = hiclose[pos-1];

}
} 
else
{

if(sc.BaseData[SC_LAST]
[pos]<hiclose[pos-1])

{
loclose[pos] = loclose[pos-1];



hiclose[pos] = sc.BaseData[SC_LAST]
[pos];

}
else
{

ratchet=0;
loclose[pos] = loclose[pos-1];
hiclose[pos] = hiclose[pos-1];

}
};

direction[pos] = direction[pos-1]; // no 
change

};
if(!sc.Input[4].BooleanValue || ratchet)
{

if(direction[pos]==1) 
{

sc.Subgraph[0].Data[pos] = 
(loclose[pos]-(Ave*ATRFactor)); 

sc.Subgraph[1].Data[pos] = 
(hiclose[pos]+(Ave*ATRFactor))+sc.BaseData[SC_LAST]
[pos];

} 
else
{

sc.Subgraph[1].Data[pos] = 
(hiclose[pos]+(Ave*ATRFactor)); 

sc.Subgraph[0].Data[pos] = 
(loclose[pos]-(Ave*ATRFactor))+sc.BaseData[SC_LAST]
[pos];

}
} else
{

sc.Subgraph[0].Data[pos] = 
sc.Subgraph[0].Data[pos-1];

sc.Subgraph[1].Data[pos] = 



sc.Subgraph[1].Data[pos-1];
}

s_UseTool Tool;
if(sc.Input[5].BooleanValue)
{

Tool.Clear(); // reset tool structure for 
our next use

Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_TEXT;
Tool.LineNumber = 11;
// Update BarIndex to 40 bars from the end
int BarIndex = sc.ArraySize - 20;
BarIndex = max(BarIndex,0);
Tool.BeginDateTime = 

sc.BaseDateTimeIn[BarIndex];
float High,Low,BeginValue;
sc.GetMainGraphVisibleHighAndLow(High,Low);
BeginValue = High - ((High - Low) * 

(5*0.01f));
Tool.BeginValue = BeginValue;
Tool.Color = RGB(0,255,0);  // Green
Tool.TextAlignment = DT_TOP;
Tool.Text.Format("Buy SL: 

%.3f",sc.Subgraph[0].Data[pos]);
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(Tool);

s_UseTool Tool2;
Tool2.Clear(); // reset Tool2 structure for 

our next use
Tool2.ChartNumber = sc.ChartNumber;
Tool2.DrawingType = DRAWING_TEXT;
Tool2.LineNumber = 12;
// Update BarIndex to 40 bars from the end
BarIndex = sc.ArraySize - 20;
BarIndex = max(BarIndex,0);



Tool2.BeginDateTime = 
sc.BaseDateTimeIn[BarIndex];

sc.GetMainGraphVisibleHighAndLow(High,Low);
BeginValue = High - ((High - Low) * 

(1*0.01f));
Tool2.BeginValue = BeginValue;
Tool2.Color = RGB(255,0,0);  // Red
Tool2.TextAlignment = DT_TOP;
Tool2.Text.Format("Sell SL: 

%.3f",sc.Subgraph[1].Data[pos]);
Tool2.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(Tool2);

}
else
{

float textVal;
if((sc.Subgraph[0].Data[pos]-

sc.BaseData[SC_LAST][pos]) < 0.000)
{

textVal = (sc.Subgraph[0].Data[pos]-
sc.BaseData[SC_LAST][pos])*-1;

}
else
{

textVal = sc.Subgraph[0].Data[pos]-
sc.BaseData[SC_LAST][pos];

}
Tool.Clear(); // reset tool structure for 

our next use
Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_TEXT;
Tool.LineNumber = 11;
// Update BarIndex to 40 bars from the end
int BarIndex = sc.ArraySize - 20;
BarIndex = max(BarIndex,0);
Tool.BeginDateTime = 

sc.BaseDateTimeIn[BarIndex];



float High,Low,BeginValue;
sc.GetMainGraphVisibleHighAndLow(High,Low);
BeginValue = High - ((High - Low) * 

(1*0.01f));
Tool.BeginValue = BeginValue;
Tool.Color = RGB(255,255,0);  // Yellow
Tool.TextAlignment = DT_TOP;
Tool.Text.Format("StopLoss: %.3f",textVal);
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(Tool);

}
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
*=======================================================
===================*/
//
// Clock
//
/
*=======================================================
===================*/

SCSFExport scsf_Clock(SCStudyInterfaceRef sc)
{
    // Enums
    enum e_FontWeight {
        FONT_WEIGHT_NORMAL,
        FONT_WEIGHT_BOLD
    };



    enum e_TimeMode {
        SYSTEM_TIME,
        BAR_TIME
    };
    enum e_Timezone {
        CHICAGO,
        NEWYORK,
        LONDON
    };

    // Inputs
    SCInputRef HorizontalPosition    = sc.Input[0];
    SCInputRef VerticalPosition        = sc.Input[1];
    SCInputRef FontSize                = sc.Input[2];
    SCInputRef FontColor            = sc.Input[3];
    SCInputRef FontWeight            = sc.Input[4];
    SCInputRef BkgdColor            = sc.Input[5];
    SCInputRef TimeMode                = sc.Input[6];
    SCInputRef TimeZone                = sc.Input[7];
    SCInputRef ShowTimeZoneLabel    = sc.Input[8];

    // Defaults
    if (sc.SetDefaults)
    {
        sc.GraphName = "Clock";
        sc.StudyDescription = "Displays a chart label 
for Chicago, New York or London timezones.";

        // Inputs

        HorizontalPosition.Name = "Horizontal Position";
        HorizontalPosition.SetInt(1);
        HorizontalPosition.SetIntLimits(1, 100);

        VerticalPosition.Name = "Vertical Position";
        VerticalPosition.SetInt(4);
        VerticalPosition.SetIntLimits(1, 100);



        FontSize.Name = "Font Size";
        FontSize.SetInt(16);

        FontColor.Name = "Font Color";
        FontColor.SetColor(255,255,255);

        FontWeight.Name = "Font Weight";
        FontWeight.SetCustomInputStrings("Normal;Bold");
        FontWeight.SetCustomInputIndex(1);

        BkgdColor.Name = "Background Color";
        BkgdColor.SetColor(0,0,0);

        TimeMode.Name = "Time Mode";
        TimeMode.SetCustomInputStrings("Current System 
Time;Latest Time From Current Bar");
        TimeMode.SetCustomInputIndex(0);

        TimeZone.Name = "Time Zone";
        TimeZone.SetCustomInputStrings("Chicago;New 
York;London");
        TimeZone.SetCustomInputIndex(0);

        ShowTimeZoneLabel.Name = "Show Time Zone Label";
        ShowTimeZoneLabel.SetYesNo(true);

        // Set Graph Region
        sc.GraphRegion = 0;

        // Auto Looping
        sc.AutoLoop = 0;

        // Set To True For Development Only
        sc.FreeDLL = false;

        // Must return



        return;
    }

    //
    // Init
    //

    SCString Text, Label;
    s_UseTool Tool;
    SCDateTime Time;

    int LineNumber;
    int Hour, Minute, Second;

    //
    // Get Time
    //

    switch (TimeMode.GetIndex())
    {
        case SYSTEM_TIME:
            Time = sc.CurrentSystemDateTime;
            sc.UpdateAlways = true;
            LineNumber = 74730000;
            break;

        case BAR_TIME:
            Time = sc.LatestDateTimeForLastBar;
            sc.UpdateAlways = false;
            LineNumber = 74730010;
            break;
    }

    switch (TimeZone.GetIndex())
    {
        case CHICAGO:
            Time = sc.ConvertToSCTimeZone(Time, 



TIMEZONE_CHICAGO);
            Label = "Chicago ";
            LineNumber += 1;
            break;

        case NEWYORK:
            Time = sc.ConvertToSCTimeZone(Time, 
TIMEZONE_NEW_YORK);
            Label = "New York ";
            LineNumber += 2;
            break;

        case LONDON:
            Time = sc.ConvertToSCTimeZone(Time, 
TIMEZONE_LONDON);
            Label = "London ";
            LineNumber += 3;
            break;
    }

    Time.GetTimeHMS(Hour, Minute, Second);
    Text.Format("%02d:%02d:%02d", Hour, Minute, Second);

    if (ShowTimeZoneLabel.GetYesNo())
        Text = Label+Text;

    //
    // Print Clock
    //

    Tool.Clear();
    Tool.DrawingType = DRAWING_TEXT;
    Tool.AddMethod = UTAM_ADD_OR_ADJUST;

    Tool.Region = 0;
    Tool.ChartNumber = 0;
    Tool.LineNumber =  LineNumber;



    Tool.BeginDateTime = HorizontalPosition.GetInt();
    Tool.BeginValue = 100-(VerticalPosition.GetInt()-1);
    Tool.UseRelativeVerticalValues = true;

    Tool.Text = Text;
    Tool.Color = FontColor.GetColor();
    Tool.FontBackColor = BkgdColor.GetColor();
    Tool.FontSize = FontSize.GetInt();

    if (FontWeight.GetIndex() == FONT_WEIGHT_BOLD)
        Tool.FontBold = true;

    sc.UseTool(Tool);

} 

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom Study 
Interface
and Language documentation on the Sierra Chart website.

********************************************************
*********************/

// This line is required. Change the text within the 
quote
// marks to what you want to name your group of custom 
studies. 
//SCDLLName("ehlHurstInverseMa")



SCSFExport scsf_HurstInverseMa(SCStudyGraphRef sc)
{

// Reference the Plots and the inputs
SCSubgraphRef HIM = sc.Subgraph[0];
SCSubgraphRef Null = sc.Subgraph[1];
SCSubgraphRef arrLongMa = sc.Subgraph[2];

SCInputRef cyclePeriod = sc.Input[0];
SCInputRef inputData = sc.Input[1];
SCInputRef MAType = sc.Input[2];

if (sc.SetDefaults)
{

// Section 1 - Set the configuration variables 
and defaults

sc.GraphName = "Hurst Inverse MA";
sc.StudyDescription = "Inverse MA bases on 

Hurst";

//sc.GraphRegion = 1;// Set the Chart 
Region to draw the graph in.  Region 0 is the main price 
graph

sc.FreeDLL = 0;// During dev set 
this flag to 1, so DLL can be rebuilt without restarting 
Sierra 

sc.AutoLoop = 1;//Auto looping is 
enabled. 

sc.ValueFormat = 2;
sc.ScaleRangeType = SCALE_AUTO;

// Reference the Plots and the inputs and 
define them

HIM.Name = "MCH";
HIM.DrawStyle = DRAWSTYLE_FILLTOZERO;
// Look in scconstants.h for other draw styles



HIM.PrimaryColor = RGB(128, 128, 128);
// Green
HIM.LineWidth = 2;
HIM.DrawZeros = 1;

Null.Name = "Zeo line";
Null.DrawStyle = DRAWSTYLE_LINE;
Null.LineStyle = LINESTYLE_DOT;
Null.PrimaryColor = RGB(128, 128, 128);
Null.LineWidth = 1;
Null.DrawZeros = 1;

cyclePeriod.Name = "Cycle Period";
cyclePeriod.SetInt(20);
cyclePeriod.SetIntLimits(1, INT_MAX);

inputData.Name = "Input Data";
inputData.SetInputDataIndex(SC_LAST);

MAType.Name = "MA extension type";
MAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);

return;
}
// Section 2 - Do data processing here
int intMaPeriod = cyclePeriod.GetInt();
int halfSpan = INT(intMaPeriod / 2);

int InputDataIndex = inputData.GetInputDataIndex();
arrLongMa.GraphicalDisplacement  = INT(-

cyclePeriod.GetInt() / 2);

sc.MovingAverage(sc.BaseDataIn[InputDataIndex], 
arrLongMa, MAType.GetMovAvgType(), intMaPeriod);

if (sc.Index < halfSpan || sc.Index > (sc.ArraySize 
- halfSpan))



{
HIM[sc.Index] = 0;

}
else
{

HIM[sc.Index] = sc.BaseDataIn[InputDataIndex]
[sc.Index] - arrLongMa[sc.Index];

}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

SCSFExport scsf_BidAskArrow(SCStudyInterfaceRef sc)
{

SCInputRef ArrowPosition = sc.Input[0];

if (sc.SetDefaults)
{

// Set the configuration and defaults
sc.UpdateAlways = 1;
sc.GraphName = "Bid Ask Arrow";
sc.StudyDescription = "This study draws an 

arrow in the fill space and changes color depending on 
the bid or ask price.  Make sure the chart Tick Size 
setting is correct.";

sc.DrawZeros = 0;
sc.GraphRegion = 0;



sc.AutoLoop = 0;

sc.FreeDLL = 0;

ArrowPosition.Name = "Arrow Position (1st or 
2nd row)";

ArrowPosition.SetInt(2);

return;
}

// Do data processing
float TICK;
TICK=sc.TickSize;
s_UseTool All_Tool;
float CurrentPrice;
float BidPrice;
float AskPrice;
int Color=0;  //1=red 2=green 3=white

BidPrice = sc.SymbolData->BidDOM[0].Price;
AskPrice = sc.SymbolData->AskDOM[0].Price;
//CurrentPrice=sc.BaseData[SC_LAST][sc.Index];
CurrentPrice=sc.SymbolData->LastTradePrice;

if (CurrentPrice == BidPrice) Color = 1;

else  Color= 2;

if (BidPrice == AskPrice) Color = 3;

//Last price traded arrow      //1=red 2=green 
3=white  

All_Tool.Clear();
All_Tool.ChartNumber = sc.ChartNumber;
All_Tool.DrawingType = DRAWING_TEXT;



All_Tool.LineNumber = 2589;
All_Tool.AddMethod = UTAM_ADD_OR_ADJUST;
All_Tool.FontSize=18;
All_Tool.FontBold=1;
All_Tool.TextAlignment=DT_VCENTER|DT_RIGHT;

if (ArrowPosition.GetInt() == 2) 
All_Tool.BeginDateTime = -3;

else All_Tool.BeginDateTime = -1;

All_Tool.BeginValue = CurrentPrice;

if (Color == 1 )   
All_Tool.Color = RGB(255,0,0);    //white

else if (Color == 2 )  
All_Tool.Color = RGB(0,255,0); 

  
else 

All_Tool.Color = RGB(255,255,255); 

All_Tool.Text.Format("<--  ");
sc.UseTool(All_Tool);

}

// The top of every source code file must include this 
line
#include <math.h>
#include "sierrachart.h"

/
********************************************************
*********************



For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// This line is required. Change the text within the 
quote
// marks to what you want to name your group of custom 
studies. 
//SCDLLName("ehlEarlyOnsetTrend") 

SCSFExport scsf_EarlyOnsetTrend(SCStudyInterfaceRef sc)
{

// Reference the Plots and the inputs
SCSubgraphRef Quotient= sc.Subgraph[0];
SCSubgraphRef Roofing = sc.Subgraph[1];
SCSubgraphRef Null = sc.Subgraph[2];
SCSubgraphRef Line1 = sc.Subgraph[3];
SCSubgraphRef Line2 = sc.Subgraph[4];

SCInputRef LPPeriod= sc.Input[0];
SCInputRef K = sc.Input[1];
SCInputRef Bars = sc.Input[2];
SCInputRef ynRoofing = sc.Input[3];

SCFloatArrayRef HP  = Quotient.Arrays[0]; 
SCFloatArrayRef Peak  = Quotient.Arrays[1];

if (sc.SetDefaults)
{
// Section 1 - Set the configuration variables and 

defaults



sc.GraphName = "Early-Onset Trend 
Indicator";

sc.StudyDescription = "Early-Onset Trend 
Indicator based on Ehlers";

//sc.GraphRegion = 1;// Set the Chart Region 
to draw the graph in.  Region 0 is the main price graph

sc.FreeDLL = 0;// During dev set 
this flag to 1, so DLL can be rebuilt without restarting 
Sierra 

sc.AutoLoop = 1;//Auto looping is 
enabled. 

sc.ValueFormat = 2;
sc.ScaleRangeType = SCALE_AUTO;

// Reference the Plots and the inputs and define 
them

Quotient.Name = "EOT";
Quotient.DrawStyle = DRAWSTYLE_LINE;

// Look in scconstants.h for other draw styles
Quotient.PrimaryColor = RGB(0,128,0);

// Green
Quotient.SecondaryColor = RGB(255, 128, 128);

// Light Red
Quotient.LineWidth = 3;
Quotient.AutoColoring = AUTOCOLOR_SLOPE;

Roofing.Name = "Roofing filter";
Roofing.DrawStyle = DRAWSTYLE_IGNORE;

// Look in scconstants.h for other draw styles
Roofing.PrimaryColor = RGB(0,128,0);

// Nice Green
Roofing.LineWidth = 2;

Null.Name = "Null";
Null.DrawStyle = DRAWSTYLE_LINE;
Null.PrimaryColor = RGB(128,128,128);



Null.LineWidth = 1;
Null.DrawZeros = 1;

Line1.Name = "0.89";
Line1.DrawStyle = DRAWSTYLE_LINE;
Line1.LineStyle = LINESTYLE_DOT;
Line1.PrimaryColor = RGB(0, 0, 0);
Line1.LineWidth = 1;
Line1.DrawZeros = 1;

Line2.Name = "-0.89";
Line2.DrawStyle = DRAWSTYLE_LINE;
Line2.LineStyle = LINESTYLE_DOT;
Line2.PrimaryColor = RGB(0, 0, 0);
Line2.LineWidth = 1;
Line2.DrawZeros = 1;

LPPeriod.Name = "Period";
LPPeriod.SetInt(20);
LPPeriod.SetIntLimits(1, INT_MAX);

ynRoofing.Name = "show Roofing";
ynRoofing.SetYesNo(0);
ynRoofing.SetIntLimits(1, INT_MAX);

K.Name = "Quotient parameter";
K.SetFloat(0.9f);
K.SetFloatLimits(-99.9f, 99.9f);

Bars.Name = "Periods shorter then";  //Highpass 
filter cyclic components whose periods are shorter 
than ... bars (100)

Bars.SetInt(100);
Bars.SetIntLimits(1, INT_MAX);

return;
}



// Section 2 - Do data processing here
if (ynRoofing.GetYesNo())
{

Roofing.DrawStyle = DRAWSTYLE_LINE;
Quotient.DrawStyle = DRAWSTYLE_IGNORE;

}
else
{

Roofing.DrawStyle = DRAWSTYLE_IGNORE;
Quotient.DrawStyle = DRAWSTYLE_LINE;

}

float alpha1, a1, b1, c1, c2, c3, X;

//SuperSmoother Filter
a1 = exp( (-1.414) * 3.14159 / 

LPPeriod.GetInt());
b1 = 2 * a1 * cos(1.414*(180*3.14159/180)/

LPPeriod.GetInt());
c2 = b1;
c3 = (-1)*a1*a1;
c1 = 1 - c2 - c3;

//Highpass filter cyclic components whose periods 
are shorter than ... bars (100)

float tr, fi;
tr = 360 * 3.14159 / 180;
fi = 0.707 * tr / Bars.GetInt();
alpha1 = (cos(fi) + sin(fi) - 1) / cos(fi);

HP[sc.Index] = (1 - alpha1 / 2) * (1 - alpha1 / 
2) * (sc.BaseDataIn[SC_LAST][sc.Index] - 2 * 
sc.BaseDataIn[SC_LAST][sc.Index-1] + 
sc.BaseDataIn[SC_LAST][sc.Index-2]) + 2*(1 - alpha1) * 
HP[sc.Index-1] - (1 - alpha1) * (1-alpha1) * 
HP[sc.Index-2];



Roofing[sc.Index] = c1*(HP[sc.Index] + 
HP[sc.Index-1] ) / 2 + c2*Roofing[sc.Index-1] + 
c3*Roofing[sc.Index-2];

//Fast Attack - Slow Decay Algorithm
Peak[sc.Index] = .991 * Peak[sc.Index-1];
if (fabs(Roofing[sc.Index]) > Peak[sc.Index]) 

Peak[sc.Index] = fabs(Roofing[sc.Index]);

//Normalized Roofing Filter
if (Peak[sc.Index] !=0) X = Roofing[sc.Index] / 

Peak[sc.Index];
else X = 0;

Quotient[sc.Index] = (X + K.GetFloat()) / 
(K.GetFloat() * X + 1);

Null[sc.Index] = 0;
Line1[sc.Index] = 0.89;
Line2[sc.Index] = -0.89;

}

// The top of every source code file must include this 
line
#include <math.h>
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface



and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// This line is required. Change the text within the 
quote
// marks to what you want to name your group of custom 
studies. 
//SCDLLName("ehlEhlersUniversalOscillator") 

SCSFExport scsf_UniversalOscillator(SCStudyInterfaceRef 
sc)
{

// Reference the Plots and the inputs
SCSubgraphRef Universal = sc.Subgraph[0];
SCSubgraphRef Null = sc.Subgraph[1];

SCInputRef BandEdge= sc.Input[0];

SCFloatArrayRef Filt = Universal.Arrays[0];
SCFloatArrayRef Peak  = 

Universal.Arrays[1];
SCFloatArrayRef WhiteNoise  = 

Universal.Arrays[2];

if (sc.SetDefaults)
{
// Section 1 - Set the configuration variables and 

defaults
sc.GraphName = "Ehlers Universal 

Oscillator"; // Name in study overview
sc.StudyDescription = "Ehlers Universal 

Oscillator from TASC Magazine jan 2015";



//sc.GraphRegion = 1;// Set the Chart 
Region to draw the graph in.  Region 0 is the main price 
graph

sc.FreeDLL = 0;// During dev set 
this flag to 1, so DLL can be rebuilt without restarting 
Sierra 

sc.AutoLoop = 1;//Auto looping is 
enabled. 

sc.ValueFormat = 2;
sc.ScaleRangeType = SCALE_AUTO;

// Reference the Plots and the inputs and define 
them

Universal.Name = "Universal 
Oscillator";

Universal.DrawStyle = DRAWSTYLE_LINE;
// Look in scconstants.h for other draw styles

Universal.PrimaryColor = RGB(255, 128, 64);
// Orange

Universal.LineWidth = 2;

Null.Name = "Zero line";
Null.DrawStyle = DRAWSTYLE_LINE;
Null.PrimaryColor = RGB(128,128,128);
Null.LineWidth = 1;
Null.DrawZeros = 1;

BandEdge.Name = "BandEdge";  
BandEdge.SetInt(20);
BandEdge.SetIntLimits(1, INT_MAX);

return;
}
// Section 2 - Do data processing here

float a1, b1, c1, c2, c3;

WhiteNoise[sc.Index] = (sc.BaseDataIn[SC_LAST]



[sc.Index] - sc.BaseDataIn[SC_LAST][sc.Index - 2]) / 2;

//SuperSmoother Filter
a1 = exp( (-1.414f) * 3.14159f / 

BandEdge.GetInt());
b1 = 2 * a1 * cos(1.414f * (180 * 3.14159f / 

180) / BandEdge.GetInt());
c2 = b1;
c3 = (-1)*a1*a1;
c1 = 1 - c2 - c3;

Filt[sc.Index] = c1*(WhiteNoise[sc.Index] + 
WhiteNoise[sc.Index - 1]) / 2 + c2*Filt[sc.Index - 1] + 
c3*Filt[sc.Index - 2];

if (sc.Index == 0) Filt[sc.Index] = 0;
if (sc.Index == 1) Filt[sc.Index] = c1 * 

(sc.BaseDataIn[SC_LAST][sc.Index] + 
sc.BaseDataIn[SC_LAST][sc.Index - 1]) / 2 + c2 * 
Filt[sc.Index - 1];

if (sc.Index == 2) Filt[sc.Index] = c1 * 
(sc.BaseDataIn[SC_LAST][sc.Index] + 
sc.BaseDataIn[SC_LAST][sc.Index - 1]) / 2 + c2 * 
Filt[sc.Index - 1] + c3 * Filt[sc.Index - 2];

//Automatic Gain Control (AGC)
Peak[sc.Index] = .991f * Peak[sc.Index - 1];
if (sc.Index == 0) Peak[sc.Index] = .0000001f;
if (fabs(Filt[sc.Index]) > Peak[sc.Index]) 

Peak[sc.Index] = fabs(Filt[sc.Index]);
if (Peak[sc.Index] !=0) Universal[sc.Index] = 

Filt[sc.Index] / Peak[sc.Index];

//Plot
Null[sc.Index] = 0;

}



/*****************************************************
* Display daily targets on an intraday chart using   *
* ATR values from a daily chart. The daily chart #   *
* must be entered as an input and the daily chart    *
* must have the ATR study loaded as the 1st study.   *
*                                  *
* By Sock 2010   *
* windysock@gmail.com                                *
*****************************************************/
#include "sierrachart.h"
#define SOK_DEBUG 0    // SET TO 0 WHEN READY FOR 
PRODUCTION
//SCDLLName("DailyTargets") 

SCSFExport scsf_DailyTargets(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Daily Targets";
sc.GraphRegion = 0;
sc.FreeDLL = SOK_DEBUG;
sc.AutoLoop = 0;  
sc.ValueFormat = 4;
sc.CalculationPrecedence = LOW_PREC_LEVEL;
sc.Subgraph[0].Name = "High Target";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[0].PrimaryColor = COLOR_TURQUOISE;
sc.Subgraph[1].Name = "Low Target";
sc.Subgraph[1].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[1].PrimaryColor = COLOR_PINK;
sc.Subgraph[2].Name = "Text box colours";



sc.Subgraph[2].LineWidth = 10;
sc.Subgraph[2].PrimaryColor = COLOR_BLACK;
sc.Subgraph[2].SecondaryColor = COLOR_YELLOW;
sc.Subgraph[2].SecondaryColorUsed = true;
sc.Subgraph[3].Name = "ATR";
sc.Subgraph[3].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[4].Name = "Day High";
sc.Subgraph[4].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[4].PrimaryColor = COLOR_BLUE;
sc.Subgraph[5].Name = "Day Low";
sc.Subgraph[5].DrawStyle = DRAWSTYLE_IGNORE;
sc.Subgraph[5].PrimaryColor = COLOR_RED;
sc.Subgraph[6].Name = "Session divider colour";
sc.Subgraph[6].LineStyle = LINESTYLE_DOT;
sc.Subgraph[6].LineWidth = 1;
sc.Subgraph[6].PrimaryColor = COLOR_YELLOW;
sc.Input[0].Name = "Daily chart # for ATR 

values";
sc.Input[0].SetInt(1);
sc.Input[1].Name = "Session start time";
sc.Input[1].SetTime(HMS_TIME(22,0,0));
sc.Input[2].Name = "Pip size";
sc.Input[2].SetFloat(0.0001);
return;

}
int i;
int ChartNum = sc.Input[0].GetInt();
int StartTime = sc.Input[1].GetTime();
float PipSize = sc.Input[2].GetFloat();
int BarDate, BarTime, BarDoW;
float Open, High, Low, Close, NextOpen;
float ATR = 0.0f;
SCFloatArray ATRArray;
SCDateTime SessionStart, ATRDateTime;
s_UseTool TextBox;
s_UseTool VertLine;



sc.GetStudyArrayFromChart(ChartNum, 1, 1, ATRArray);

for (i = sc.UpdateStartIndex; i < sc.ArraySize; i++) 
{

BarDate = sc.BaseDateTimeIn[i].GetDate();
BarTime = sc.BaseDateTimeIn[i].GetTime();
BarDoW = sc.BaseDateTimeIn[i].GetDayOfWeek();
if (BarDoW == MONDAY && BarTime < StartTime) {

SessionStart.SetDateTime(BarDate-2, 
StartTime);

}
else if (BarDoW == SUNDAY || BarTime < 

StartTime) {
SessionStart.SetDateTime(BarDate-1, 

StartTime);
}
else {

SessionStart.SetDateTime(BarDate, 
StartTime);

}
if ((BarTime >= StartTime && StartTime != 0) || 

BarDoW == SUNDAY) {
ATRDateTime.SetDateTime(BarDate+1, 0);

}
else {

ATRDateTime.SetDateTime(BarDate, 0);
}
if (ATRDateTime.GetDayOfWeek() == MONDAY) { 

ATRDateTime -= 3*DAYS;
}
else if (ATRDateTime.GetDayOfWeek() == SUNDAY) 

{
ATRDateTime -= 2*DAYS;

}
else {

ATRDateTime -= 1*DAYS;
}



ATR = 
ATRArray[sc.GetNearestMatchForSCDateTime(ChartNum, 
ATRDateTime)];

sc.Subgraph[3][i] = ATR;
sc.GetOHLCOfTimePeriod(SessionStart, 

sc.BaseDateTimeIn[i], Open, High, Low, Close, NextOpen);
sc.Subgraph[4][i] = High;
sc.Subgraph[5][i] = Low;
sc.Subgraph[0][i] = Low+ATR;
sc.Subgraph[1][i] = High-ATR;
TextBox.Clear();
TextBox.ChartNumber = sc.ChartNumber;
TextBox.DrawingType = DRAWING_TEXT;
TextBox.LineNumber = sc.ChartNumber+99;
TextBox.BeginDateTime = 

sc.BaseDateTimeIn[sc.IndexOfFirstVisibleBar];
TextBox.UseRelativeVerticalValues = true;
TextBox.BeginValue = 8;
TextBox.Region = sc.GraphRegion;
TextBox.Color = sc.Subgraph[2].PrimaryColor;
TextBox.FontBackColor = 

sc.Subgraph[2].SecondaryColor;
TextBox.FontBold = true;
TextBox.FontSize = sc.Subgraph[2].LineWidth;
TextBox.ReverseTextColor = false;
TextBox.Text.Format("%d, %d, %.f%%\n%d, %d,", 

int(ATR/PipSize), 
int((High-Low)/PipSize), ((High-Low)/ATR)*100.0,

int((sc.Subgraph[0][i]-
sc.BaseDataIn[SC_LAST][i])/PipSize),

int((sc.BaseDataIn[SC_LAST]
[i]-sc.Subgraph[1][i])/PipSize));

TextBox.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(TextBox);

if ((BarTime == StartTime && BarDoW != SUNDAY) 



|| (BarDoW == SUNDAY && 
sc.BaseDateTimeIn[i-1].GetDayOfWeek() == FRIDAY)) {

VertLine.Clear();
VertLine.ChartNumber = sc.ChartNumber;
VertLine.DrawingType = 

DRAWING_VERTICALLINE;
VertLine.LineNumber = BarDate;
VertLine.BeginDateTime = 

sc.BaseDateTimeIn[i];
VertLine.Region = sc.GraphRegion;
VertLine.Color = 

sc.Subgraph[6].PrimaryColor;
VertLine.LineWidth = 

sc.Subgraph[6].LineWidth;
VertLine.LineStyle = 

sc.Subgraph[6].LineStyle;
VertLine.AddMethod = UTAM_ADD_OR_ADJUST;
sc.UseTool(VertLine);

}
}

}

#include "sierrachart.h"

/
********************************************************
***********************
 * % change chart for upto 5 symbols

 * Use SC_OPEN for the reference point. This ensures 
that a 1 minute chart & a
 * 30 minute chart both uses the same reference point
 
********************************************************



**********************/
SCSFExport scsf_iCiPctChgComparison(SCStudyGraphRef sc) 
{

// Study 
variables //////////////////////////////////////////////
///////////

float& sym1ZeroVal = sc.PersistVars->f1;
float& sym2ZeroVal = sc.PersistVars->f2;
float& sym3ZeroVal = sc.PersistVars->f3;
float& sym4ZeroVal = sc.PersistVars->f4;
float& sym5ZeroVal = sc.PersistVars->f5;

SCSubgraphRef sym1plot  = sc.Subgraph[0];
SCSubgraphRef sym2plot  = sc.Subgraph[1];
SCSubgraphRef sym3plot  = sc.Subgraph[2];
SCSubgraphRef sym4plot  = sc.Subgraph[3];
SCSubgraphRef sym5plot  = sc.Subgraph[4];

SCSubgraphRef sym1sym2diffplot  = sc.Subgraph[5];

SCInputRef RefDateTime = sc.Input[0];
SCInputRef Sym2 = sc.Input[1];
SCInputRef Plotsym1sym2diff = sc.Input[2];
SCInputRef UseSym3 = sc.Input[3];
SCInputRef Sym3 = sc.Input[4];
SCInputRef UseSym4 = sc.Input[5];
SCInputRef Sym4 = sc.Input[6];
SCInputRef UseSym5 = sc.Input[7];
SCInputRef Sym5 = sc.Input[8];

// This section only run once upon adding an 
instance of the study to a chart

if(sc.SetDefaults) 
{

sc.GraphName = "iCiPctChgComparison";
sc.StudyDescription = "% change chart for up to 



5 symbols. Reference: <a href=""https://
www.sierrachart.com/supportboard/showpost.php?
p=215252&postcount=3"">https://www.sierrachart.com/
supportboard/showpost.php?p=215252&postcount=3</a>";

sc.DocumentationImageURL = "https://
www.sierrachart.com/supportboard/attachment.php?
attachmentid=8773&d=1339687965";

sc.GraphRegion = 0;

sc.FreeDLL = 0;

sc.AutoLoop = 1;

RefDateTime.Name = "Reference Date Time";
RefDateTime.SetDateTime(0);
Sym2.Name = "Symbol 2 chart reference 

(mandatory)";
Sym2.SetChartNumber(2);
Plotsym1sym2diff.Name = "Plot sym2 - sym1 

diff";
Plotsym1sym2diff.SetYesNo(1);
UseSym3.Name = "Use symbol 3";
UseSym3.SetYesNo(0);
Sym3.Name = "Symbol 3 chart reference 

(optional)";
Sym3.SetChartNumber(3);
UseSym4.Name = "Use symbol 4";
UseSym4.SetYesNo(0);
Sym4.Name = "Symbol 4 chart reference 

(optional)";
Sym4.SetChartNumber(4);
UseSym5.Name = "Use symbol 5";
UseSym5.SetYesNo(0);
Sym5.Name = "Symbol 5 chart reference 

(optional)";
Sym5.SetChartNumber(5);



sym1plot.Name = "Sym 1 % change";
sym1plot.PrimaryColor = RGB(0, 0, 0);
sym1plot.DrawStyle = DRAWSTYLE_LINE;
sym1plot.LineWidth = 1;

sym2plot.Name = "Sym 2 % change";
sym2plot.PrimaryColor = RGB(0, 0, 255);
sym2plot.DrawStyle = DRAWSTYLE_LINE;
sym2plot.LineWidth = 1;

sym1sym2diffplot.Name = "Sym2 - Sym1 % chg. 
diff";

sym1sym2diffplot.PrimaryColor = RGB(124, 124, 
124);

sym1sym2diffplot.DrawStyle = DRAWSTYLE_LINE;
sym1sym2diffplot.LineWidth = 1;

sym3plot.Name = "Sym 3 % change";
sym3plot.PrimaryColor = RGB(18, 114, 16);
sym3plot.DrawStyle = DRAWSTYLE_LINE;
sym3plot.LineWidth = 1;

sym4plot.Name = "Sym 4 % change";
sym4plot.PrimaryColor = RGB(255, 0, 128);
sym4plot.DrawStyle = DRAWSTYLE_LINE;
sym4plot.LineWidth = 1;

sym5plot.Name = "Sym 5 % change";
sym5plot.PrimaryColor = RGB(255, 128, 64);
sym5plot.DrawStyle = DRAWSTYLE_LINE;
sym5plot.LineWidth = 1;

return; // Must return before doing any data 
processing if sc.SetDefaults is true

}



// Data 
processing /////////////////////////////////////////////
////////////

SCFloatArray SubgraphArray1, SubgraphArray2, 
SubgraphArray3, SubgraphArray4, SubgraphArray5;

SCFloatArray SubgraphArrayO1, SubgraphArrayO2, 
SubgraphArrayO3, SubgraphArrayO4, SubgraphArrayO5;

SubgraphArray1 = sc.BaseData[SC_LAST];
SubgraphArrayO1 = sc.BaseData[SC_OPEN];

sc.GetChartArray(Sym2.GetChartNumber(), SC_LAST, 
SubgraphArray2);

sc.GetChartArray(Sym2.GetChartNumber(), SC_OPEN, 
SubgraphArrayO2);

if(UseSym3.GetYesNo()) {
sc.GetChartArray(Sym3.GetChartNumber(), 

SC_LAST, SubgraphArray3);
sc.GetChartArray(Sym3.GetChartNumber(), 

SC_OPEN, SubgraphArrayO3);
}

if(UseSym4.GetYesNo()) {
sc.GetChartArray(Sym4.GetChartNumber(), 

SC_LAST, SubgraphArray4);
sc.GetChartArray(Sym4.GetChartNumber(), 

SC_OPEN, SubgraphArrayO4);
}

if(UseSym5.GetYesNo()) {
sc.GetChartArray(Sym5.GetChartNumber(), 

SC_LAST, SubgraphArray5);
sc.GetChartArray(Sym5.GetChartNumber(), 

SC_OPEN, SubgraphArrayO5);
}



if(sc.Index == 0) {
// Get the reference to all the timeseries
// Get the base values for all charts (SC_OPEN)
int i = -1;
int j = -1;

i = 
sc.GetNearestMatchForSCDateTime(sc.ChartNumber, 
RefDateTime.GetDateTime());

if(i < 0)
return;

else
sym1ZeroVal = SubgraphArrayO1[i];

if(SubgraphArray2.GetArraySize() == 0)
return;

j = 
sc.GetNearestMatchForDateTimeIndex(Sym2.GetChartNumber()
, i);

if(j < 0)
return;

else
sym2ZeroVal = SubgraphArrayO2[j];

if(UseSym3.GetYesNo()) {
if(SubgraphArray3.GetArraySize() == 0)

return;
j = 

sc.GetNearestMatchForDateTimeIndex(Sym3.GetChartNumber()
, i);

if(j < 0)
return;

else
sym3ZeroVal = SubgraphArrayO3[j];

}



if(UseSym4.GetYesNo()) {
if(SubgraphArray4.GetArraySize() == 0)

return;
j = 

sc.GetNearestMatchForDateTimeIndex(Sym4.GetChartNumber()
, i);

if(j < 0)
return;

else
sym4ZeroVal = SubgraphArrayO4[j];

}

if(UseSym5.GetYesNo()) {
if(SubgraphArray5.GetArraySize() == 0)

return;
j = 

sc.GetNearestMatchForDateTimeIndex(Sym5.GetChartNumber()
, i);

if(j < 0)
return;

else
sym5ZeroVal = SubgraphArrayO5[j];

}
}
else {

sym1plot[sc.Index] = (SubgraphArray1[sc.Index] 
- sym1ZeroVal) / sym1ZeroVal * 100;

// Negative chart numbers synchronize the 
charts

sym2plot[sc.Index] = 
(SubgraphArray2[sc.GetNearestMatchForDateTimeIndex(Sym2.
GetChartNumber() * -1, sc.Index)] - sym2ZeroVal) / 
sym2ZeroVal * 100;

if(Plotsym1sym2diff.GetYesNo()) {
sym1sym2diffplot[sc.Index] = 



sym2plot[sc.Index] - sym1plot[sc.Index];
}

if(UseSym3.GetYesNo()) {
sym3plot[sc.Index] = 

(SubgraphArray3[sc.GetNearestMatchForDateTimeIndex(Sym3.
GetChartNumber() * -1, sc.Index)] - sym3ZeroVal) / 
sym3ZeroVal * 100;

}

if(UseSym4.GetYesNo()) {
sym4plot[sc.Index] = 

(SubgraphArray4[sc.GetNearestMatchForDateTimeIndex(Sym4.
GetChartNumber() * -1, sc.Index)] - sym4ZeroVal) / 
sym4ZeroVal * 100;

}

if(UseSym5.GetYesNo()) {
sym5plot[sc.Index] = 

(SubgraphArray5[sc.GetNearestMatchForDateTimeIndex(Sym5.
GetChartNumber() * -1, sc.Index)] - sym5ZeroVal) / 
sym5ZeroVal * 100;

}
}

}

/
*=======================================================
====================*/
SCSFExport 
scsf_VervoortCrossoverThinkScriptStyle(SCStudyInterfaceR
ef sc)
{

// Inputs
SCInputRef InputLength = sc.Input[0];

// Subgraphs



SCSubgraphRef Buy = sc.Subgraph[0];
SCSubgraphRef Sell = sc.Subgraph[1];

SCSubgraphRef tpTEMA1 = sc.Subgraph[10];
SCSubgraphRef tpTEMA2 = sc.Subgraph[11];
SCSubgraphRef TPZeroLagTEMA = sc.Subgraph[12];

SCSubgraphRef haTEMA1 = sc.Subgraph[20];
SCSubgraphRef haTEMA2 = sc.Subgraph[21];
SCSubgraphRef HAZeroLagTEMA = sc.Subgraph[22];

// SubgraphArrays
SCFloatArrayRef tpPrice = sc.Subgraph[12].Arrays[0];
SCFloatArrayRef haPrice = sc.Subgraph[22].Arrays[0];
SCFloatArrayRef tpTEMAdiff = 

sc.Subgraph[12].Arrays[1];
SCFloatArrayRef haTEMAdiff = 

sc.Subgraph[22].Arrays[1];

// Set configuration variables
if (sc.SetDefaults)
{

sc.GraphName = "Vervoort Crossover (ThinkScript 
Style)";

sc.StudyDescription = "Sylvian Vervoort's 
Crossover";

sc.GraphRegion = 0;

InputLength.Name = "Length";
InputLength.SetInt(55);
InputLength.SetIntLimits(1, 99);
InputLength.SetDescription("The number of bars 

to average.");

Buy.Name = "Buy";
Buy.PrimaryColor = COLOR_GREEN;
Buy.DrawStyle = DRAWSTYLE_ARROWUP;



Buy.LineWidth = 2;

Sell.Name = "Sell";
Sell.DrawStyle = DRAWSTYLE_ARROWDOWN;
Sell.PrimaryColor = COLOR_RED;
Sell.LineWidth = 2;

TPZeroLagTEMA.Name = "TPZeroLagTEMA";
TPZeroLagTEMA.PrimaryColor = COLOR_GREEN;
TPZeroLagTEMA.DrawStyle = DRAWSTYLE_LINE;
TPZeroLagTEMA.LineWidth = 1;

HAZeroLagTEMA.Name = "HAZeroLagTEMA";
HAZeroLagTEMA.PrimaryColor = COLOR_RED;
HAZeroLagTEMA.DrawStyle = DRAWSTYLE_LINE;
HAZeroLagTEMA.LineWidth = 1;

// Auto Looping On
sc.AutoLoop = 1;

// During development only set to 1
sc.FreeDLL = 0;

// Must return
return;

}

//
// TYPICAL PRICE TEMA
//

tpPrice = sc.HLCAvg;

sc.TEMA(tpPrice, tpTEMA1, InputLength.GetInt());
sc.TEMA(tpTEMA1, tpTEMA2, InputLength.GetInt());
tpTEMAdiff[sc.Index] = tpTEMA1[sc.Index] - 

tpTEMA2[sc.Index];



TPZeroLagTEMA[sc.Index] = tpTEMA1[sc.Index] + 
tpTEMAdiff[sc.Index];

//
// HEIKIN ASHI TEMA
//

float haOpen;

if (sc.Index == 0) {
haOpen = sc.OHLCAvg[sc.Index];

}
else if (sc.Index == 1) {

haOpen = (sc.OHLCAvg[sc.Index] + 
sc.OHLCAvg[sc.Index-1])/2;

}
else if (sc.Index == 2) {

haOpen = (sc.OHLCAvg[sc.Index] + 
sc.OHLCAvg[sc.Index-1] + sc.OHLCAvg[sc.Index-2])/3;

}
else {

haOpen = (sc.OHLCAvg[sc.Index] + 
sc.OHLCAvg[sc.Index-1] + sc.OHLCAvg[sc.Index-2] + 
sc.OHLCAvg[sc.Index-3])/4;

}

float haClose = sc.OHLCAvg[sc.Index];
float haHigh = max(sc.High[sc.Index], haOpen);
float haLow = min(sc.Low[sc.Index], haOpen);

haPrice[sc.Index] = (haClose + haOpen + haHigh + 
haLow) / 4.0f;

sc.TEMA(haPrice, haTEMA1, InputLength.GetInt());
sc.TEMA(haTEMA1, haTEMA2, InputLength.GetInt());
haTEMAdiff[sc.Index] = haTEMA1[sc.Index] - 



haTEMA2[sc.Index];

HAZeroLagTEMA[sc.Index] = haTEMA1[sc.Index] + 
haTEMAdiff[sc.Index];

//
// CROSSOVER
//

Buy[sc.Index] = 0;
Sell[sc.Index] = 0;

if (sc.CrossOver(TPZeroLagTEMA, HAZeroLagTEMA) == 
CROSS_FROM_BOTTOM) {

Buy[sc.Index] = sc.Low[sc.Index] - sc.TickSize;
}
else if (sc.CrossOver(TPZeroLagTEMA, HAZeroLagTEMA) 

== CROSS_FROM_TOP) {
Sell[sc.Index] = sc.High[sc.Index] + 

sc.TickSize;
}

} 

/
********************************************************
****************/
int IsSwingHighAllowEqual(SCStudyInterfaceRef sc, int 
AllowEqual, int Index, int Length)
{

for(int i = 1; i <= Length; i++)
{

if (AllowEqual)
{

if (sc.FormattedEvaluate(sc.BaseData 



[SC_HIGH][Index] , sc.BaseGraphValueFormat, 
LESS_OPERATOR, sc.BaseData [SC_HIGH][Index-i], 
sc.BaseGraphValueFormat)

||
sc.FormattedEvaluate(sc.BaseData 

[SC_HIGH][Index] , sc.BaseGraphValueFormat, 
LESS_OPERATOR, sc.BaseData [SC_HIGH][Index+i], 
sc.BaseGraphValueFormat)

)
return 0;

}
else
{

if (sc.FormattedEvaluate(sc.BaseData 
[SC_HIGH][Index] , sc.BaseGraphValueFormat, 
LESS_EQUAL_OPERATOR, sc.BaseData [SC_HIGH][Index-i], 
sc.BaseGraphValueFormat)

||
sc.FormattedEvaluate(sc.BaseData 

[SC_HIGH][Index] , sc.BaseGraphValueFormat, 
LESS_EQUAL_OPERATOR, sc.BaseData [SC_HIGH][Index+i], 
sc.BaseGraphValueFormat)

)
return 0;

}
}

return 1;
}

//Taken from the SCSTUDYFUNCTIONS.CPP
/
*=======================================================



===================*/
int IsSwingLowAllowEqual(SCStudyInterfaceRef sc, int 
AllowEqual, int Index, int Length)
{

for(int i = 1; i <= Length; i++)
{

if (AllowEqual)
{

if (sc.FormattedEvaluate(sc.BaseData 
[SC_LOW][Index] , sc.BaseGraphValueFormat, 
GREATER_OPERATOR, sc.BaseData [SC_LOW][Index-i], 
sc.BaseGraphValueFormat)

||
sc.FormattedEvaluate(sc.BaseData 

[SC_LOW][Index] , sc.BaseGraphValueFormat, 
GREATER_OPERATOR, sc.BaseData [SC_LOW][Index+i], 
sc.BaseGraphValueFormat)

)
return 0;

}
else
{

if (sc.FormattedEvaluate(sc.BaseData 
[SC_LOW][Index] , sc.BaseGraphValueFormat, 
GREATER_EQUAL_OPERATOR, sc.BaseData [SC_LOW][Index-i], 
sc.BaseGraphValueFormat)

||
sc.FormattedEvaluate(sc.BaseData 

[SC_LOW][Index] , sc.BaseGraphValueFormat, 
GREATER_EQUAL_OPERATOR, sc.BaseData [SC_LOW][Index+i], 
sc.BaseGraphValueFormat)

)
return 0;



}
}

return 1;
}

/
********************************************************
****************/
SCSFExport scsf_SwingMarketStructure(SCStudyInterfaceRef 
sc)
{

SCSubgraphRef SwingShortHigh = sc.Subgraph[0];
SCSubgraphRef SwingShortLow = sc.Subgraph[1];
SCSubgraphRef SwingIntermediateHigh = 

sc.Subgraph[2];
SCSubgraphRef SwingIntermediateLow = sc.Subgraph[3];
SCSubgraphRef SwingLongHigh = sc.Subgraph[4];
SCSubgraphRef SwingLongLow = sc.Subgraph[5];

SCInputRef ArrowOffsetValue= sc.Input[0];
SCInputRef Length = sc.Input[1];
SCInputRef AllowEqualBars = sc.Input[2];

if ( sc.SetDefaults )
{

sc.GraphName = "Swing Market Structure Points";
sc.StudyDescription = "Market Structure Short/

Intermediate/Long Points";

sc.FreeDLL = 0;
sc.GraphRegion = 0;
sc.ValueFormat= VALUEFORMAT_INHERITED;

SwingShortHigh.Name = "Swing Short High";
SwingShortHigh.DrawStyle = DRAWSTYLE_TEXT;



SwingShortHigh.TextDrawStyleText = "s";
SwingShortHigh.LineWidth = 9;
SwingShortHigh.PrimaryColor = RGB(0,255,255);
SwingShortHigh.DrawZeros = false;

SwingShortLow.Name = "Swing Short Low";
SwingShortLow.DrawStyle = DRAWSTYLE_TEXT;
SwingShortLow.TextDrawStyleText = "s";
SwingShortLow.LineWidth = 9;
SwingShortLow.PrimaryColor = RGB(255,128,128);
SwingShortLow.DrawZeros = false;

SwingIntermediateHigh.Name = "Swing 
Intermediate High";

SwingIntermediateHigh.DrawStyle = 
DRAWSTYLE_TEXT;

SwingIntermediateHigh.TextDrawStyleText = "I";
SwingIntermediateHigh.LineWidth = 13;
SwingIntermediateHigh.PrimaryColor = 

RGB(0,255,255);
SwingIntermediateHigh.DrawZeros = false;

SwingIntermediateLow.Name = "Swing Intermediate 
Low";

SwingIntermediateLow.DrawStyle = 
DRAWSTYLE_TEXT;

SwingIntermediateLow.TextDrawStyleText = "I";
SwingIntermediateLow.LineWidth = 13;
SwingIntermediateLow.PrimaryColor = 

RGB(255,128,128);
SwingIntermediateLow.DrawZeros = false;

SwingLongHigh.Name = "Swing Long High";
SwingLongHigh.DrawStyle = DRAWSTYLE_TEXT;
SwingLongHigh.TextDrawStyleText = "L";
SwingLongHigh.LineWidth = 15;
SwingLongHigh.PrimaryColor = RGB(0,255,255);



SwingLongHigh.DrawZeros = false;

SwingLongLow.Name = "Swing Long Low";
SwingLongLow.DrawStyle = DRAWSTYLE_TEXT;
SwingLongLow.TextDrawStyleText = "L";
SwingLongLow.LineWidth = 15;
SwingLongLow.PrimaryColor = RGB(255,128,128);
SwingLongLow.DrawZeros = false;

ArrowOffsetValue.Name = "Arrow Offset as 
Percentage";

ArrowOffsetValue.SetFloat(1.5f);

Length.Name = "Length";
Length.SetInt(2);
Length.SetIntLimits(1,MAX_STUDY_LENGTH);

// Need to add/repeat code for false - comments 
in BOLD below

AllowEqualBars.Name = "Allow Equal High/Low 
Bars";

AllowEqualBars.SetYesNo(true);

sc.AutoLoop = true;
return;

}

//Persistant Variables to retain the previous Swing 
High/Low info when going through the Index

int& tempITHIndex     = sc.PersistVars->i1;
int& tempLTHIndex     = sc.PersistVars->i2;
int& tempITLIndex     = sc.PersistVars->i3;
int& tempLTLIndex     = sc.PersistVars->i4;

int& ITHFlag       = sc.PersistVars->i5;
int& LTHFlag       = sc.PersistVars->i6;
int& ITLFlag       = sc.PersistVars->i7;



int& LTLFlag       = sc.PersistVars->i8;

float& tempSTHigh    = sc.PersistVars->f1;
float& tempITHigh   = sc.PersistVars->f2;
float& tempSTLow      = sc.PersistVars->f3;
float& tempITLow   = sc.PersistVars->f4;

int IndexToEvaluate = sc.Index - Length.GetInt();

if(IndexToEvaluate -Length.GetInt() < 0)
{

return;
}

float 
ArrowOffsetHighs=(sc.High[IndexToEvaluate])*(ArrowOffset
Value.GetFloat() * 0.01f);

float 
ArrowOffsetLows=(sc.Low[IndexToEvaluate])*(ArrowOffsetVa
lue.GetFloat() * 0.01f);

SwingShortHigh[IndexToEvaluate] = 0;
SwingShortLow[IndexToEvaluate] = 0;
SwingIntermediateHigh[IndexToEvaluate] = 0;
SwingIntermediateLow[IndexToEvaluate] = 0;
SwingLongHigh[IndexToEvaluate] = 0;
SwingLongLow[IndexToEvaluate] = 0;

if(sc.Index == 0)
{

// Swing Highs
tempSTHigh   = 0;
tempITHigh     = 0;
tempITHIndex   = 0;
tempLTHIndex   = 0;
ITHFlag     = 0;
LTHFlag     = 0;



//  Swing Lows
tempSTLow   = 0;
tempITLow     = 0;
tempITLIndex   = 0;
tempLTLIndex   = 0;
ITLFlag     = 0;
LTLFlag     = 0;

}

// check for Swing High
if ( !AllowEqualBars.GetYesNo() )
{

if (sc.IsSwingHigh(sc.High, IndexToEvaluate, 
Length.GetInt() ) )

{
//BASICALLY THE SAME CODE FOR THE SWING 

HIGH AllowEqualBars 'ELSE IF' CONDITION (JUST BELOW) 
WOULD GO HERE

//PROBABLY BEST TO WRITE A SEPERATE 
FUNCTION()... MOST EFFICIENT WAY?

}
}
else if ( IsSwingHighAllowEqual( sc, true , 

IndexToEvaluate, Length.GetInt()))
{

//As we have a swing high, label it as a Short 
Term High

SwingShortHigh[IndexToEvaluate] = 
sc.High[IndexToEvaluate] + ArrowOffsetHighs;

//Potentially the first Short Term High could 
be part of a more important Intermediate high

if(tempSTHigh == 0)
tempSTHigh = sc.High[IndexToEvaluate];



//A higher swing high than the last so 
potentially it could be an Intermediate Term High if the 
next swing high is lower, Flag it as potential.    

if(sc.High[IndexToEvaluate] > tempSTHigh)
{

tempSTHigh = sc.High[IndexToEvaluate];
ITHFlag = 1;
tempITHIndex = IndexToEvaluate;

}

//We have a lower Short Term high and have now 
confirmed that potential Intermediate High, label 
Intermediate High and reset flags

if((sc.High[IndexToEvaluate] < tempSTHigh) && 
(ITHFlag == 1))

{
SwingIntermediateHigh[tempITHIndex] = 

sc.High[tempITHIndex] + ArrowOffsetHighs;
SwingShortHigh[tempITHIndex] = 0;
ITHFlag = 0;
tempSTHigh = sc.High[IndexToEvaluate]; // 

log the Short Term High for further checks

//Potentially the first Intermediate Term 
High could be part of a more important Long Term High

if(tempITHigh == 0)
tempITHigh=sc.High[tempITHIndex];

//A higher Intermediate swing high than the 
last so potentially could be a Long Term High, flag it 
as potential

if(sc.High[tempITHIndex] > tempITHigh)
{

tempITHigh = sc.High[tempITHIndex];
LTHFlag = 1;
tempLTHIndex = tempITHIndex;

}



// We have a lower Intermediate High, so 
that potential Long Term high is confirmed, label Long 
Term High and reset flags

if((sc.High[tempITHIndex] < tempITHigh) && 
(LTHFlag == 1))

{
SwingLongHigh[tempLTHIndex] = 

sc.High[tempLTHIndex] + ArrowOffsetHighs;
SwingIntermediateHigh[tempLTHIndex] = 

0;
LTHFlag = 0;
tempITHigh=sc.High[tempITHIndex];

}
else  //otherwise just another successive 

higher Intermediate high so log it
tempITHigh=sc.High[tempITHIndex];          

}
else //otherwise just another successive higher 

Short Term high so log it
{

tempSTHigh = sc.High[IndexToEvaluate];
}

}

// check for Swing Low
if ( !AllowEqualBars.GetYesNo() )
{

if (sc.IsSwingLow(sc.Low, IndexToEvaluate, 
Length.GetInt() ) )

{
//BASICALLY THE SAME CODE FOR THE SWING LOW 

'ELSE IF' CONDITION JUST BELOW WOULD GO HERE
//PROBABLY BEST TO WRITE A SEPERATE 

FUNCTION()
}

}



else if (IsSwingLowAllowEqual( sc, true , 
IndexToEvaluate, Length.GetInt()) )

{
// Similar to the logic for the Swing High (see 

above), only for lows obviously
SwingShortLow[IndexToEvaluate] = 

sc.Low[IndexToEvaluate] - ArrowOffsetLows;

if(tempSTLow == 0)
tempSTLow = sc.Low[IndexToEvaluate];

if(sc.Low[IndexToEvaluate] < tempSTLow)
{

tempSTLow = sc.Low[IndexToEvaluate];
ITLFlag = 1;
tempITLIndex = IndexToEvaluate;

}

if((sc.Low[IndexToEvaluate] > tempSTLow) && 
(ITLFlag == 1))

{
SwingIntermediateLow[tempITLIndex] = 

sc.Low[tempITLIndex] - ArrowOffsetLows;
SwingShortLow[tempITLIndex] = 0;
ITLFlag = 0;
tempSTLow = sc.Low[IndexToEvaluate];
if(tempITLow == 0)

tempITLow=sc.Low[tempITLIndex];

if(sc.Low[tempITLIndex] < tempITLow)
{

tempITLow = sc.Low[tempITLIndex];
LTLFlag = 1;
tempLTLIndex = tempITLIndex;

}

if((sc.Low[tempITLIndex] > tempITLow) && 



(LTLFlag == 1))
{

SwingLongLow[tempLTLIndex] = 
sc.Low[tempLTLIndex] - ArrowOffsetLows;

SwingIntermediateLow[tempLTLIndex] = 0;
LTLFlag = 0;
tempITLow=sc.Low[tempITLIndex];

}
else

tempITLow=sc.Low[tempITLIndex];          
}
else
{

tempSTLow = sc.Low[IndexToEvaluate];
}

}
}

/
*=======================================================
====================*/
/*
jdt RSI Trend
Author: jsyd
Date: 11/25/2011
*/

/
********************************************************
***************/
SCSFExport scsf_RSITrend(SCStudyGraphRef sc)
{

SCSubgraphRef rsiSubgraph = sc.Subgraph[0];
SCSubgraphRef ma1Subgraph = sc.Subgraph[1];
SCSubgraphRef ma2Subgraph = sc.Subgraph[2];
SCSubgraphRef ma3Subgraph = sc.Subgraph[3];
SCSubgraphRef macdSubgraph = sc.Subgraph[4];



SCSubgraphRef neutralSubgraph = sc.Subgraph[5];

SCInputRef version = sc.Input[0];
SCInputRef neutralZone = sc.Input[1];
SCInputRef rsiLength = sc.Input[2];
SCInputRef rsiMALength = sc.Input[3];
SCInputRef rsiType = sc.Input[4];
SCInputRef rsiData = sc.Input[5];
SCInputRef ma1Length = sc.Input[6];
SCInputRef ma2Length = sc.Input[7];
SCInputRef ma3Length = sc.Input[8];
SCInputRef maType = sc.Input[9];
SCInputRef maData = sc.Input[10];
SCInputRef macdFastMA = sc.Input[11];
SCInputRef macdSlowMA = sc.Input[12];
SCInputRef macdMA = sc.Input[13];
SCInputRef macdType = sc.Input[14];
SCInputRef macdData = sc.Input[15];
SCInputRef rsiLowLine = sc.Input[16];
SCInputRef rsiLowerLine = sc.Input[17];

if(sc.SetDefaults)
{

sc.GraphName="RSI w/Trend";
sc.StudyDescription="Trend dependent RSI 

Overbought/Oversold signals";

rsiSubgraph.Name = "RSI";
rsiSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;
rsiSubgraph.PrimaryColor = RGB(255, 255, 255);
rsiSubgraph.LineWidth = 1;

ma1Subgraph.Name = "Fast MA";
ma1Subgraph.DrawStyle = 

DRAWSTYLE_FILLTOP_TRANSPARENT;
ma1Subgraph.PrimaryColor = RGB(0, 128, 0);
ma1Subgraph.SecondaryColor = RGB(128, 0, 0);



ma1Subgraph.SecondaryColorUsed = 1;
ma1Subgraph.LineWidth = 1;

ma2Subgraph.Name = "Medium MA";
ma2Subgraph.DrawStyle = 

DRAWSTYLE_FILLBOTTOM_TRANSPARENT;
ma2Subgraph.PrimaryColor = RGB(128, 0, 0);
ma2Subgraph.SecondaryColor = RGB(0, 128, 0);
ma2Subgraph.SecondaryColorUsed = 1;
ma2Subgraph.LineWidth = 1;

ma3Subgraph.Name = "Slow MA";
ma3Subgraph.DrawStyle = DRAWSTYLE_LINE;
ma3Subgraph.PrimaryColor = RGB(0, 128, 0);
ma3Subgraph.SecondaryColor = RGB(128, 0, 0);
ma3Subgraph.SecondaryColorUsed = 1;
ma3Subgraph.LineWidth = 5;

macdSubgraph.Name = "MACD";
macdSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;

neutralSubgraph.Name = "Neutral Color";
neutralSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;
neutralSubgraph.PrimaryColor = RGB(128, 128, 

128);

// Inputs

neutralZone.Name = "Neutral Zone - Fast/Medium 
MA Diff";
        neutralZone.SetFloat(.001);

rsiLowLine.Name = "RSI Trigger Line (with 
trend)";
        rsiLowLine.SetInt(40);

rsiLowLine.SetIntLimits(1, 100);



rsiLowerLine.Name = "RSI Trigger Line (against 
trend/neutral)";
        rsiLowerLine.SetInt(30);

rsiLowerLine.SetIntLimits(1, 100);

rsiLength.Name = "RSI Length";
        rsiLength.SetInt(21);

rsiMALength.Name = "RSI MA Length";
        rsiMALength.SetInt(10);

rsiType.Name = "RSI MA Type";
rsiType.SetMovAvgType(MOVAVGTYPE_WILDERS);

rsiData.Name = "RSI Input Data";
rsiData.SetInputDataIndex(SC_LAST);

ma1Length.Name = "Fast MA Length";
ma1Length.SetInt(34);

ma2Length.Name = "Medium MA Length";
ma2Length.SetInt(233);

ma3Length.Name = "Slow MA Length";
ma3Length.SetInt(377);

maType.Name = "MA Type";
maType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

maData.Name = "MA Input Data";
maData.SetInputDataIndex(SC_LAST);

macdFastMA.Name = "MACD Fast MA Length";
macdFastMA.SetInt(52);

macdSlowMA.Name = "MACD Slow MA Length";
macdSlowMA.SetInt(104);



macdMA.Name = "MACD MA Length";
macdMA.SetInt(36);

macdType.Name = "MACD MA Type";
macdType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

version.Name = "Version";
version.SetInt(1);
version.SetIntLimits(1,1);

sc.DrawZeros = false;
        sc.AutoLoop = 1;

sc.FreeDLL = 0;
sc.GraphRegion = 0;
sc.ValueFormat = 6;
sc.ScaleRangeType=SCALE_SAMEASREGION;

return;
}

int cur = sc.Index;
int toolID = 827736;

/
*=======================================================
===============================
MA
========================================================
================================*/

sc.MovingAverage(sc.BaseDataIn[maData.GetInputDataIndex(
)], ma1Subgraph, maType.GetMovAvgType() , cur, 
ma1Length.GetInt());

sc.MovingAverage(sc.BaseDataIn[maData.GetInputDataIndex(



)], ma2Subgraph, maType.GetMovAvgType() , cur, 
ma2Length.GetInt());

sc.MovingAverage(sc.BaseDataIn[maData.GetInputDataIndex(
)], ma3Subgraph, maType.GetMovAvgType() , cur, 
ma3Length.GetInt());

/
*=======================================================
==============================
RSI-W
========================================================
=============================*/

sc.RSI(sc.BaseDataIn[rsiData.GetInputDataIndex()], 
rsiSubgraph, rsiType.GetMovAvgType(), 
rsiLength.GetInt());

/
*=======================================================
==============================
MACD
========================================================
=============================*/

float macdTrend = 0;
sc.MACD(sc.BaseDataIn[macdData.GetInputDataIndex()], 

macdSubgraph, macdFastMA.GetInt(), macdSlowMA.GetInt(), 
macdMA.GetInt(), macdType.GetMovAvgType());

float MACDMA = macdSubgraph.Arrays[2][cur];
// if(macdSubgraph[cur] > MACDMA & macdSubgraph[cur] > 
0) {
// macdTrend = 1;
// } else if(macdSubgraph[cur] < MACDMA & 
macdSubgraph[cur] < 0) {
// macdTrend = -1;
// }

if(macdSubgraph[cur] > 0) {
macdTrend = 1;



} else if(macdSubgraph[cur] < 0) {
macdTrend = -1;

}

/
*=======================================================
================================
MA Trend Detection
========================================================
================================*/

int sTrend = 0;
if(ma1Subgraph[cur] > ma2Subgraph[cur]) {

sTrend = 1;
} else if(ma1Subgraph[cur] < ma2Subgraph[cur]) {

sTrend = -1;
}

/
*=======================================================
================================
 Trend
========================================================
================================*/

int Trend = 0;
float neuLength = neutralZone.GetFloat();
float ma48Diff = ma2Subgraph[cur] - 

ma1Subgraph[cur];
if(ma48Diff < 0) {

ma48Diff = ma48Diff * -1;
}
if(ma48Diff > neuLength) {

if((macdTrend == 1) && (sTrend == 1)) {
Trend = 1;

} else if((macdTrend == -1) && (sTrend == -1)) 
{

Trend = -1;
}

}



if(Trend == 1) {
ma3Subgraph.DataColor[cur] = 

ma3Subgraph.PrimaryColor;
} else if(Trend == -1) {

ma3Subgraph.DataColor[cur] = 
ma3Subgraph.SecondaryColor;

} else {
ma3Subgraph.DataColor[cur] = 

neutralSubgraph.PrimaryColor;
}

/
*=======================================================
===================
 Overbought/Oversold
========================================================
==================*/

int obi = 0;
int osi = 0;
if(Trend == 1) { // Up Trend

if((rsiSubgraph[cur] >= rsiLowLine.GetInt()) && 
((rsiSubgraph[cur-1] < rsiLowLine.GetInt()) || 
(rsiSubgraph[cur-2] < rsiLowLine.GetInt()))) {

osi = 1;
}
if((rsiSubgraph[cur] <= (100-

rsiLowerLine.GetInt())) && ((rsiSubgraph[cur-1] > (100-
rsiLowerLine.GetInt())) || (rsiSubgraph[cur-2] > (100-
rsiLowerLine.GetInt())))) {

obi = 1;
}

} else if(Trend == -1) { // Down Trend
if((rsiSubgraph[cur] <= (100-

rsiLowLine.GetInt())) && ((rsiSubgraph[cur-1] > (100-
rsiLowLine.GetInt())) || (rsiSubgraph[cur-2] > (100-
rsiLowLine.GetInt())))) {



obi = 1;
}
if((rsiSubgraph[cur] >= rsiLowerLine.GetInt()) 

&& ((rsiSubgraph[cur-1] < rsiLowerLine.GetInt()) || 
(rsiSubgraph[cur-2] < rsiLowerLine.GetInt()))) {

osi = 1;
}

} else { // Trend is neutral
if((rsiSubgraph[cur] >= rsiLowerLine.GetInt()) 

&& ((rsiSubgraph[cur-1] < rsiLowerLine.GetInt()) || 
(rsiSubgraph[cur-2] < rsiLowerLine.GetInt()))) {

osi = 1;
} else if((rsiSubgraph[cur] <= (100-

rsiLowerLine.GetInt())) && ((rsiSubgraph[cur-1] > (100-
rsiLowerLine.GetInt())) || (rsiSubgraph[cur-2] > (100-
rsiLowerLine.GetInt())))) {

obi = 1;
}

}

s_UseTool Tool;
if((obi == 1) || (osi ==1)) {

Tool.Clear();
Tool.UseRelativeVerticalValues = 1;
Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_LINE;
Tool.Region = sc.GraphRegion;
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
Tool.BeginDateTime = sc.BaseDateTimeIn[cur];
Tool.EndDateTime = sc.BaseDateTimeIn[cur];
Tool.BeginValue = 0;
Tool.EndValue = 100;
Tool.LineNumber = toolID+cur;
Tool.LineWidth = 1;

}
if(obi == 1) {

Tool.Color = ma1Subgraph.SecondaryColor;



sc.UseTool(Tool);
} else if(osi == 1) {

Tool.Color = ma1Subgraph.PrimaryColor;
sc.UseTool(Tool);

}

}

#include "sierrachart.h"

#define MAMA sc.Subgraph[0]
#define FAMA sc.Subgraph[1]
#define Smooth sc.Subgraph[2]
#define Detrender sc.Subgraph[3]
#define Q1 sc.Subgraph[4]
#define I1 sc.Subgraph[5]
#define jI sc.Subgraph[6]
#define jQ sc.Subgraph[7]
#define I2 sc.Subgraph[8]
#define Q2 sc.Subgraph[9]
#define Re sc.Subgraph[10]
#define Im sc.Subgraph[11]
#define Period sc.Subgraph[12]
#define Phase sc.Subgraph[13]
#define SmoothPeriodsc.Subgraph[14]

#define FALSE 0
#define TRUE 1
#define LONG 1
#define SHORT -1
#define GREEN RGB(0,255,0)
#define DKGREEN RGB(0,128,0)
#define YELLOW RGB(255,255,0)
#define LTYELLOW RGB(255,255,128)
#define RED RGB(255,0,0)
#define DKRED RGB(198,0,0)



#define BLACK RGB(0,0,1)
#define WHITE RGB(255,255,255)
#define CYAN RGB(0,255,255)
#define PURPLE RGB(255,0,255)
#define GREY RGB(192,192,192)
#define BLUE RGB(0,128,255)
#define ORANGE RGB(255, 127, 0)

SCSFExport scsf_MAMA(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "MAMA";
sc.StudyDescription = "MAMA";
//sg.FreeDLL = 0;

sc.AutoLoop = 1;  // true

sc.GraphRegion = 0;

// Set the name of the first subgraph
sc.Subgraph[0].Name = "MAMA";
sc.Subgraph[0].PrimaryColor = RED ;
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE ;
sc.Subgraph[0].LineWidth = 2 ;

sc.Subgraph[1].Name = "FAMA";
sc.Subgraph[1].PrimaryColor = GREEN ;
sc.Subgraph[1].DrawStyle = DRAWSTYLE_LINE ;
sc.Subgraph[1].LineWidth = 2 ;

sc.Subgraph[14].Name = "Period";
sc.Subgraph[14].PrimaryColor = GREEN ;
sc.Subgraph[14].DrawStyle = DRAWSTYLE_IGNORE ;



sc.Subgraph[14].LineWidth = 2 ;

sc.Input[0].Name = "Input Data";
sc.Input[0].SetInputDataIndex(SC_HL);

sc.Input[1].Name = "Fast Limit";
sc.Input[1].SetFloat(0.5) ;

sc.Input[2].Name = "Slow Limit";
sc.Input[2].SetFloat(0.05) ;

return;
}

int i ;
float FastLimit = sc.Input[1].FloatValue ;
float SlowLimit = sc.Input[2].FloatValue ;
float alpha, DeltaPhase;

SCFloatArrayRef Price = 
sc.BaseDataIn[sc.Input[0].GetInputDataIndex()];

sc.DataStartIndex=50;
i = sc.CurrentIndex;

// smooth
Smooth[i] = (4*Price[i] + 3*Price[i-1] + 

2*Price[i-2] + Price[i-3])/10; 

// detrender
Detrender[i] = (0.0962*Smooth[i] + 

0.5769*Smooth[i-2] - 0.5769*Smooth[i-4] - 
0.0962*Smooth[i-6])*(0.075*Period[i-1] + 0.54); 

// compute InPhase and Quadrature components
Q1[i] = (0.0962*Detrender[i] + 0.5769*Detrender[i-2] 

- 0.5769*Detrender[i-4] - 



0.0962*Detrender[i-6])*(0.075*Period[i-1] + 0.54); 
I1[i] = Detrender[i-3];

// Advance the phase of I1 and Q1 by 90 degrees
jI[i] = (0.0962*I1[i] + 0.5769*I1[i-2] - 

0.5769*I1[i-4] - 0.0962*I1[i-6])*(0.075*Period[i-1] + 
0.54); 

jQ[i] = (0.0962*Q1[i] + 0.5769*Q1[i-2] - 
0.5769*Q1[i-4] - 0.0962*Q1[i-6])*(0.075*Period[i-1] + 
0.54);

// Phasor addition for 3 bar averaging
I2[i] = I1[i] - jQ[i]; 
Q2[i] = Q1[i] + jI[i];

// Smooth the I and Q components before applying the 
discriminator

I2[i] = 0.2*I2[i] + 0.8*I2[i-1]; 
Q2[i] = 0.2*Q2[i] + 0.8*Q2[i-1];

// Homodyne Discriminator
Re[i] = I2[i]*I2[i-1] + Q2[i]*Q2[i-1]; 
Im[i] = I2[i]*Q2[i-1] - Q2[i]*I2[i-1]; 
Re[i] = 0.2*Re[i] + 0.8*Re[i-1]; 
Im[i] = 0.2*Im[i] + 0.8*Im[i-1]; 

if (Im[i] != 0.0 && Re[i] != 0.0)
Period[i] = 360/(57.3*atan(Im[i]/Re[i]));

if (Period[i] > 1.5*Period[i-1])
Period[i] = 1.5*Period[i-1];

if (Period[i] < 0.67*Period[i-1])
Period[i] = 0.67*Period[i-1] ;

if (Period[i] < 6)
Period[i] = 6 ;

if (Period[i] > 50)
Period[i] = 50 ;

Period[i] = 0.2*Period[i] + 0.8*Period[i-1];



SmoothPeriod[i] = 0.33*Period[i] + 
0.67*SmoothPeriod[i-1];

if (I1[i] != 0)
Phase[i] = 57.3*atan(Q1[i]/I1[i]) ;

DeltaPhase = Phase[i-1] - Phase[i] ;

if (DeltaPhase < 1) DeltaPhase = 1 ;

alpha = FastLimit / DeltaPhase ;
if (alpha < SlowLimit) alpha = SlowLimit ;

MAMA[i] = alpha*Price[i] + (1 - alpha)*MAMA[i-1];
FAMA[i] = 0.5*alpha*MAMA[i] + (1 - 

0.5*alpha)*FAMA[i-1];
}

#include "sierrachart.h"
double mycci(SCFloatArrayRef In, int pos, int ccilength, 
float ccifactor);
int ckpos2( int pos2, int size, int reference);
float myhomodyne(const float *Price, int pos, float 
*Array, float *SmoothPeriod);

#define FALSE 0
#define TRUE 1
#define LONG 1
#define SHORT -1
#define GREEN RGB(0,255,0)
#define DKGREEN RGB(0,128,0)
#define YELLOW RGB(255,255,0)
#define LTYELLOW RGB(255,255,128)
#define RED RGB(255,0,0)
#define DKRED RGB(198,0,0)



#define BLACK RGB(0,0,1)
#define WHITE RGB(255,255,255)
#define CYAN RGB(0,255,255)
#define PURPLE RGB(255,0,255)
#define GREY RGB(192,192,192)
#define LAST Last[pos]

#if  0                                // 1 = dll is 
freed up, this allows debugging. Change back to 0 when 
code is complete
#define UNLOCKDLL 1                   // 1 = dll is 
freed up, this allows debugging. Change back to 0 when 
code is complete
#define LOCKTEXT "DLLs are UnLocked"  // if UNLOCKDLL =0 
LOCKTEXT = "Locked" else set it to "UnLocked"
#else
#define UNLOCKDLL 0                   // 1 = dll is 
freed up, this allows debugging. Change back to 0 when 
code is complete
#define LOCKTEXT "DLLs are Locked"    // if UNLOCKDLL =0 
LOCKTEXT = "Locked" else set it to "UnLocked"
#endif

// This line is required.
// Change the text within the quote marks to what you 
want to name
// your group of custom studies.
//SCDLLInit("Dominant Cycle CCI") 

/
********************************************************
***************/
// October 13, 2005
// Version 1.0

// extern "C" __declspec( dllexport ) void 
ChoppyCCI(struct s_sc &sc)



SCSFExport scsf_CCIDominantCycle(SCStudyGraphRef sc)
{

// Set configuration variables
if (sc.SetDefaults)
{

sc.GraphName="CCI - Dominant Cycle";

sc.StudyDescription="CCI using Dominant Cycle. 
Source code adapted from Rocket Science for Traders by 
John F. Ehlers, copyright 2001 by John F. Ehlers.";

sc.ValueFormat = 0;
sc.DrawZeros = 0;
sc.ScaleRangeType = SCALE_USERDEFINED; 
sc.ScaleRangeTop = 250.0f;
sc.ScaleRangeBottom = -250.0f;

sc.Subgraph[0].Name="DC Period";
sc.Subgraph[0].PrimaryColor = BLACK;
sc.Subgraph[0].DrawStyle = DRAWSTYLE_HIDDEN;
sc.Subgraph[1].Name="UpCCI";
sc.Subgraph[1].PrimaryColor = GREEN;
sc.Subgraph[1].DrawStyle = DRAWSTYLE_BAR;
sc.Subgraph[1].LineStyle = LINESTYLE_SOLID;
sc.Subgraph[1].LineWidth = 2;
sc.Subgraph[2].Name="DownCCI";
sc.Subgraph[2].PrimaryColor = RED;
sc.Subgraph[2].DrawStyle = DRAWSTYLE_BAR;
sc.Subgraph[2].LineStyle = LINESTYLE_SOLID;
sc.Subgraph[2].LineWidth = 2;
sc.Subgraph[3].Name="CCI";
sc.Subgraph[3].SecondaryColorUsed = 1;
sc.Subgraph[3].PrimaryColor = GREEN;
sc.Subgraph[3].SecondaryColor = RED;
sc.Subgraph[3].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[3].LineStyle = LINESTYLE_SOLID;
sc.Subgraph[3].LineWidth = 2;
sc.Subgraph[7].Name="Line";



sc.Subgraph[7].PrimaryColor = BLACK;
sc.Subgraph[7].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[7].LineStyle = LINESTYLE_DOT;
sc.Subgraph[7].LineWidth = 1;
sc.Subgraph[8].Name="Line";
sc.Subgraph[8].PrimaryColor = BLACK;
sc.Subgraph[8].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[8].LineStyle = LINESTYLE_SOLID;
sc.Subgraph[8].LineWidth = 1;
sc.Subgraph[9].Name="Line";
sc.Subgraph[9].PrimaryColor = BLACK;
sc.Subgraph[9].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[9].LineStyle = LINESTYLE_DOT;
sc.Subgraph[9].LineWidth = 1;

// sc.Subgraph[13].Name="WorkSpaceBelow";
// sc.Subgraph[14].Name="WorkSpaceBelow";
// sc.Subgraph[15].Name="WorkSpaceBelow";

sc.Input[0].Name="Select Input Type";
sc.Input[0].SetInputDataIndex(SC_HLC);

sc.Input[1].Name="";                                   /
/ 1.0 Original try

sc.Input[2].Name="";
sc.Input[3].Name="Upper line (200)";
sc.Input[3].SetInt(200);
sc.Input[3].SetIntLimits(1,400);
sc.Input[4].Name="Middle line (0)";
sc.Input[4].SetInt(0);
sc.Input[4].SetIntLimits(-400,400);
sc.Input[5].Name="Lower line (-200)";
sc.Input[5].SetInt(-200);
sc.Input[5].SetIntLimits(-400, -1);
return;

}       
sc.FreeDLL=UNLOCKDLL;



if(sc.ArraySize<50) return;

const float 
*Price=&sc.BaseDataIn[sc.Input[0].GetInt()][0];

int     pos;
int     cciprice=sc.Input[0].GetInt();
double  sum0=0.0,cci=0.0;
//float   

lsmaangle=0.0,emaangle=0.0,lsma=0.0,location=0.0;

float *SmoothPeriod=      &sc.Subgraph[13].Data[0]; 
float *DC=                &sc.Subgraph[14].Data[0]; 
float *WorkSpace =        

&sc.Subgraph[15].Data[0];        // array space for 
function overhead

SCFloatArrayRef line1=     sc.Subgraph[7];
SCFloatArrayRef line2=     sc.Subgraph[8];
SCFloatArrayRef line3=     sc.Subgraph[9];

int upper=sc.Input[3].GetInt();
int middle=sc.Input[4].GetInt();
int lower=sc.Input[5].GetInt();

sc.DataStartIndex=50;

for (pos= 
max(sc.DataStartIndex,sc.UpdateStartIndex); pos < 
sc.ArraySize;pos++)

{

SmoothPeriod[pos]= myhomodyne( Price, pos, 
WorkSpace, SmoothPeriod);

DC[pos]= int(SmoothPeriod[pos] + .5);
//     ccilength= int(SmoothPeriod[pos] + .5);

// Calculate CCI



cci=mycci(sc.BaseDataIn[cciprice],pos,int(DC[pos]),0.015
);

sc.Subgraph[0][pos] = DC[pos];
if (cci>0.0) sc.Subgraph[1][pos]=cci; else 

sc.Subgraph[1][pos]=0.0;
if (cci<0.0) sc.Subgraph[2][pos]=cci; else 

sc.Subgraph[2][pos]=0.0;
sc.Subgraph[3][pos]=cci;
if(sc.Subgraph[3][pos]>=0.0) 

sc.Subgraph[3].DataColor[pos]=sc.Subgraph[3].PrimaryColo
r ; else

sc.Subgraph[3].DataColor[pos]=sc.Subgraph[3].SecondaryCo
lor ;        

line1[pos]=upper;
if(middle==0)line2[pos]=middle+0.0000001; else 

line2[pos]=middle;
line3[pos]=lower;

}
};
float myhomodyne(const float *Price, int pos, float 
*Array, float *SmoothPeriod)
{

int pos2, size=10;
float *Smooth=        &Array[10]; // need multiple 

arrays, so parsing up one of the available arrays
float *Detrender=     &Array[20]; //                      

""
float *I1=            &Array[30]; //                      

""
float *Q1=            &Array[40]; //                      

""
float *jI=            &Array[50]; //                      

""
float *jQ=            &Array[60]; //                      

""



float *I2=            &Array[70]; //                      
""

float *Q2=            &Array[80]; //                      
""

float *Re=            &Array[90]; //                      
""

float *Im=            &Array[100]; //                      
""

float *Period=        &Array[110]; // need multiple 
arrays, so parsing up one of the available arrays

{
pos2=pos%size;
Smooth[pos2]=(4.0*Price[pos]

+3.0*Price[pos-1]+2.0*Price[pos-2]+Price[pos-3])/10.0;

Detrender[pos2]=(.0962*Smooth[pos2]+.5769*Smooth[ckpos2(
pos2,size,-2)]-.5769*Smooth[ckpos2(pos2,size,-4)]-.0962*
Smooth[ckpos2(pos2,size,-6)])*(.075*Period[ckpos2(pos2,s
ize,-1)]+.54);

// Compute InPhase and Quadrature componenets

Q1[pos2]=(.0962*Detrender[pos2]+.5769*Detrender[ckpos2(p
os2,size,-2)]-.5769*Detrender[ckpos2(pos2,size,-4)]-.096
2*Detrender[ckpos2(pos2,size,-6)])*(.075*Period[ckpos2(p
os2,size,-1)]+.54);

I1[pos2]=Detrender[ckpos2(pos2,size,-3)];

// Advance the phase of I1 and Q1 by 90 degrees

jI[pos2]=(.0962*I1[pos2]+.5769*I1[ckpos2(pos2,size,-2)]-
.5769*I1[ckpos2(pos2,size,-4)]-.0962*I1[ckpos2(pos2,size
,-6)])*(.075*Period[ckpos2(pos2,size,-1)]+.54);

jQ[pos2]=(.0962*Q1[pos2]+.5769*Q1[ckpos2(pos2,size,-2)]-
.5769*Q1[ckpos2(pos2,size,-4)]-.0962*Q1[ckpos2(pos2,size
,-6)])*(.075*Period[ckpos2(pos2,size,-1)]+.54);



// Phasor additon for 3 bar averaging
I2[pos2]=I1[pos2]-jQ[pos2];
Q2[pos2]=Q1[pos2]+jI[pos2];

// Smooth the I and Q components before 
applying the discriminator

I2[pos2]=.2*I2[pos2]+.8*I2[ckpos2(pos2,size,-1)];                      
;

Q2[pos2]=.2*Q2[pos2]+.8*Q2[ckpos2(pos2,size,-1)];

// Homodyne Discriminator
Re[pos2]=I2[pos2]*I2[ckpos2(pos2,size,-1)]

+Q2[pos2]*Q2[ckpos2(pos2,size,-1)];
Im[pos2]=I2[pos2]*Q2[ckpos2(pos2,size,-1)]-

Q2[pos2]*I2[ckpos2(pos2,size,-1)];

Re[pos2]=.2*Re[pos2]+.8*Re[ckpos2(pos2,size,-1)];

Im[pos2]=.2*Im[pos2]+.8*Im[ckpos2(pos2,size,-1)];
if ((Im[pos2]!=0.0) && (Re[pos2]!=0.0)) 

Period[pos2]=360.0/(57.3*atan(Im[pos2]/Re[pos2]));
if 

(Period[pos2]>1.5*Period[ckpos2(pos2,size,-1)]) 
Period[pos2]=1.5*Period[ckpos2(pos2,size,-1)];

if 
(Period[pos2]<.67*Period[ckpos2(pos2,size,-1)]) 
Period[pos2]=.67*Period[ckpos2(pos2,size,-1)];

if (Period[pos2]<6.0) Period[pos2]=6.0;
if (Period[pos2]>50.0) Period[pos2]=50.0;

Period[pos2]=.2*Period[pos2]+.8*Period[ckpos2(pos2,size,
-1)];

SmoothPeriod[pos]=.33*Period[pos2]+.67*SmoothPeriod[pos-



1];
}
return int(SmoothPeriod[pos]);

} 
double mycci(SCFloatArrayRef In, int pos, int ccilength, 
float ccifactor)

{
double cci=0.0, md1=0.0;
if (ccilength<=0) return 0.0;
// Calculate CCI
if ( pos>=ccilength)
{

double total=0.0;
md1=0.0;
for (int i=0; i<ccilength; i++)
{

total=total+In[pos-i];
}
double ma=total/ccilength;
for (int i=0; i<ccilength; i++)
{

md1=md1+fabs(ma - In[pos-i]);
}
md1=md1/ccilength;
cci=(In[pos]-ma)/(ccifactor*md1);
return cci;

} else
return 0.0;

}

int ckpos2( int pos2, int size, int reference)

{
if ((pos2+reference)<0)

return size+pos2+reference; else
return pos2+reference;



}

// The top of every source code file must include this 
line
#include "sierrachart.h"
#include <time.h>
//#include <math.h> 

/
********************************************************
*********************

This file contains Sierra Chart custom study 
template functions and example functions.

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// This line is required. Change the text within the 
quote
// marks to what you want to name your group of custom 
studies. 
//SCDLLName("NYSEvolume") 

SCSFExport scsf_NYSEvolume(SCStudyGraphRef sc)
{

SCInputRef Divider = sc.Input[0];



if (sc.SetDefaults)
{

sc.GraphName = "NYSE Volume";

sc.StudyDescription = "NYSE Volume study";

sc.AutoLoop = 1;  // true

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance. 

sc.FreeDLL = 0; 
sc.GraphRegion=1;

sc.Subgraph[0].Name = "NYSE Volume";
sc.Subgraph[0].PrimaryColor = 

RGB(255,255,255);  // white
sc.Subgraph[0].DrawStyle = DRAWSTYLE_BAR;
sc.Subgraph[0].LineWidth = 4;
sc.Subgraph[0].SecondaryColorUsed=1;
sc.Subgraph[0].PrimaryColor = RGB(0,255,0);
sc.Subgraph[0].SecondaryColor = RGB(255,0,0);
sc.Subgraph[0].AutoColoring = AUTOCOLOR_SLOPE;

Divider.Name = " Divide NYSE Volume by this 
number (1-500,000)";

Divider.SetInt(1);



Divider.SetIntLimits(1,500000);

return;
}

float CurrentVolume= sc.BaseData[SC_LAST][sc.Index]  
- sc.BaseData[SC_LAST][sc.Index-1];

if (CurrentVolume <= 0 )
CurrentVolume=sc.BaseData[SC_LAST][sc.Index];

sc.Subgraph[0][sc.Index]=CurrentVolume/
Divider.GetInt();   

}

/*SCString Buffer;
Buffer.Format("Got Here: %5.2f",CurrentLow);
sc.AddMessageToLog(Buffer,0);  */

// The top of every source code file must include this 
line
#include <math.h>
#include "sierrachart.h"

//SCDLLName("ehlEhlersButterworth") 

SCSFExport scsf_3poleButterworth(SCStudyInterfaceRef sc)
{



// Reference the Plots and the inputs
SCSubgraphRef ButterLine = 

sc.Subgraph[0];

SCInputRef Period = sc.Input[0];
SCInputRef Price = sc.Input[1];
SCInputRef ynEHL = sc.Input[2];

if (sc.SetDefaults)
{
// Section 1 - Set the configuration variables and 

defaults
sc.GraphName = "Ehlers 3 

pole Butterworth"; // Name in study overview
sc.StudyDescription = "3 pole 

Butterworth Filter based on Ehlers";

sc.GraphRegion = 0;  // Set 
the Chart Region to draw the graph in.  Region 0 is the 
main price graph region.

sc.FreeDLL = 0;  
sc.AutoLoop = 1;  //Auto 

looping is enabled. 

// Reference the Plots and the inputs and define 
them

ButterLine.Name = "3 pole 
Butterworth";

ButterLine.DrawStyle = 
DRAWSTYLE_LINE;  // Look in scconstants.h for other draw 
styles

ButterLine.PrimaryColor = RGB(0,128,255);
ButterLine.LineWidth = 2;

Period.Name = "Period";
Period.SetInt(11);
Period.SetIntLimits(1, INT_MAX);



Price.Name = "Price";
Price.SetInputDataIndex(SC_HL);

ynEHL.Name = "show EHL 
version"; // almost same as Supersmoother filter

ynEHL.SetYesNo(1);
ynEHL.SetIntLimits(1, INT_MAX);

return;
}
// Section 2 - Do data processing here

float a1, b1, c1, coef1, coef2, coef3, coef4;

a1 = exp( (-3.14159) / (Period.GetInt()) );

if (ynEHL.GetYesNo()) b1 = 2 * a1 * cos(1.738 * 
180 / (Period.GetInt())); //ehl version like 
Supersmoother

else b1 = 2 * a1 * cos(1.738 * (180 * 3.14159 / 
180) / Period.GetInt()); //Ehlers original

c1 = a1 * a1;
coef2 = b1 + c1;
coef3 = -(c1 + b1 * c1);
coef4 = c1 * c1;
coef1 = (1 - b1 + c1) * (1 - c1) / 8;

float p0, p1, p2, p3;
// alternative sc.BaseDataIn[SC_LAST][sc.Index]
// sc.BaseData[SC_LAST] or sc.Close[]: The array of 

closing/last prices for each bar.
p0 = sc.BaseData[Price.GetInputDataIndex()]

[sc.Index]; 
p1 = sc.BaseData[Price.GetInputDataIndex()]

[sc.Index-1]; 
p2 = sc.BaseData[Price.GetInputDataIndex()]



[sc.Index-2];
p3 = sc.BaseData[Price.GetInputDataIndex()]

[sc.Index-3];

if ( sc.Index < 4 ) ButterLine[sc.Index] = p0;
else ButterLine[sc.Index] = coef1 * (p0 + 3*p1 

+ 3*p2 + p3) + coef2*ButterLine[sc.Index-1] + 
coef3*ButterLine[sc.Index-2] + 
coef4*ButterLine[sc.Index-3];

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

//SCDLLName("ehlBrownComposteIndex") 

SCSFExport scsf_BrownCompositeIndex(SCStudyGraphRef sc)
{
// Reference the Plots and the inputs

SCSubgraphRef BCI = sc.Subgraph[0];
SCSubgraphRef RSI1= sc.Subgraph[1];
SCSubgraphRef RSI2= sc.Subgraph[2];
SCSubgraphRef MA13= sc.Subgraph[3];
SCSubgraphRef MA33= sc.Subgraph[4];

SCFloatArrayRef RSIMOM = BCI.Arrays[0];
SCFloatArrayRef RSISMA = BCI.Arrays[1];

SCInputRef RSIMOMperiod= sc.Input[0];
SCInputRef MomentumPeriod = sc.Input[1];



SCInputRef RSISMAperiod= sc.Input[2];
SCInputRef AveragePeriod = sc.Input[3];
SCInputRef ynWelles = sc.Input[4];

if (sc.SetDefaults)
{
// Section 1 - Set the configuration variables and 

defaults
sc.GraphName = "Brown Composite 

Index";
sc.StudyDescription = "Constance Brown 

Composite Index based on Cardwell RSI";

//sc.GraphRegion = 1;// Set the Chart 
Region to draw the graph in.  Region 0 is the main price 
graph

sc.FreeDLL = 0;// During dev set 
this flag to 1, so DLL can be rebuilt without restarting 
Sierra 

sc.AutoLoop = 1;//Auto looping is 
enabled. 

sc.ValueFormat = 2;
sc.ScaleRangeType = SCALE_AUTO;

// Reference the Plots and the inputs and define 
them

BCI.Name = "BCI";
BCI.DrawStyle = DRAWSTYLE_LINE; // Look 

in scconstants.h for other draw styles
BCI.PrimaryColor = RGB(0, 128, 0); // 

Green
BCI.LineWidth = 2;

MA13.Name = "MA13";
MA13.DrawStyle = DRAWSTYLE_LINE; // Look 

in scconstants.h for other draw styles
MA13.PrimaryColor = RGB(255, 128, 64); // 



Light Red
MA13.LineWidth = 1;

MA33.Name = "MA33";
MA33.DrawStyle = DRAWSTYLE_LINE; // Look 

in scconstants.h for other draw styles
MA33.PrimaryColor = RGB(0, 128, 255); // 

Blue
MA33.LineWidth = 1;

RSIMOMperiod.Name = "RSI Momentum Period";
RSIMOMperiod.SetInt(14);
RSIMOMperiod.SetIntLimits(1, INT_MAX);

MomentumPeriod.Name = "Momentum Period";
MomentumPeriod.SetInt(9);
MomentumPeriod.SetIntLimits(1, INT_MAX);

RSISMAperiod.Name = "RSI SMA Period";
RSISMAperiod.SetInt(3);
RSISMAperiod.SetIntLimits(1, INT_MAX);

AveragePeriod.Name = "SMA Period";
AveragePeriod.SetInt(3);
AveragePeriod.SetIntLimits(1, INT_MAX);

ynWelles.Name = "Use Welles average";
ynWelles.SetYesNo(1);
ynWelles.SetIntLimits(1, INT_MAX);

return;
}
// Section 2 - Do data processing here

if (ynWelles.GetYesNo()) 
sc.RSI(sc.BaseDataIn[SC_LAST], RSI1, MOVAVGTYPE_WILDERS, 
RSIMOMperiod.GetInt());

else sc.RSI(sc.BaseDataIn[SC_LAST], RSI1, 



MOVAVGTYPE_EXPONENTIAL, RSIMOMperiod.GetInt());

if (ynWelles.GetYesNo()) 
sc.RSI(sc.BaseDataIn[SC_LAST], RSI2, MOVAVGTYPE_WILDERS, 
RSISMAperiod.GetInt());

else sc.RSI(sc.BaseDataIn[SC_LAST], RSI2, 
MOVAVGTYPE_EXPONENTIAL, RSISMAperiod.GetInt());

sc.Momentum(RSI1, RSIMOM, 
MomentumPeriod.GetInt());

sc.MovingAverage(RSI2, RSISMA, 
MOVAVGTYPE_SIMPLE, AveragePeriod.GetInt());

BCI[sc.Index] = (RSIMOM[sc.Index] + 
RSISMA[sc.Index])  ;

sc.MovingAverage(BCI, MA13, MOVAVGTYPE_SIMPLE, 
13);

sc.MovingAverage(BCI, MA33, MOVAVGTYPE_SIMPLE, 
33);
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

SCSFExport scsf_BidAskArrow2(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)



{

sc.UpdateAlways = 1;
sc.GraphName = "Bid Ask Arrow 2";
sc.StudyDescription = "This study draws an 

arrow in the fill space and changes color depending on 
the bid or ask price.  Make sure the chart Tick Size 
setting is correct.";

sc.DrawZeros = 0;
sc.GraphRegion = 0;
sc.AutoLoop = 0;

sc.FreeDLL = 0;

return;
}

// Do data processing
float TICK;
TICK=sc.TickSize;
s_UseTool All_Tool;
float CurrentPrice;
float BidPrice;
float AskPrice;
int Color=0;  //1=red 2=green 3=white

BidPrice = sc.SymbolData->BidDOM[0].Price;
AskPrice = sc.SymbolData->AskDOM[0].Price;
//CurrentPrice=sc.BaseData[SC_LAST][sc.Index];
CurrentPrice=sc.SymbolData->LastTradePrice;

if (CurrentPrice == BidPrice) Color = 1;

else  Color= 2;



if (BidPrice == AskPrice) Color = 3;

//Last price traded arrow      //1=red 2=green 
3=white  

All_Tool.Clear();
All_Tool.ChartNumber = sc.ChartNumber;
All_Tool.DrawingType = DRAWING_TEXT;
All_Tool.LineNumber = 2589;
All_Tool.AddMethod = UTAM_ADD_OR_ADJUST;
All_Tool.FontSize=18;
All_Tool.FontBold=1;
All_Tool.TextAlignment=DT_VCENTER|DT_CENTER;

All_Tool.BeginDateTime = -1;
All_Tool.BeginValue = CurrentPrice;

if (Color == 1 )   
All_Tool.Color = RGB(255,0,0);    //white

else if (Color == 2 )  
All_Tool.Color = RGB(0,255,0); 

  
else 

All_Tool.Color = RGB(255,255,255); 

All_Tool.Text.Format("<---        ");
sc.UseTool(All_Tool);

}

//
// BetterLineBreak Custom Chart
//



// written by aslan
//
// 20110218 - initial version for SC
//
#include "sierrachart.h"

//SCDLLName("BetterLineBreak")

// macros - used to collect common code without passing 
lots of parameters
#define BLB_ADD_BAR()

\
/* pre-add bar work - clean up previous bar */

\
/* adjust open to show LineBreak instead of real 

open */ \
if (showRealOpen.GetYesNo() == 0)

\
{

\
float temp = Open[o];

\
Open[o] = LineBreakOpen[o];

\
LineBreakOpen[o] = temp;
\

}
\

/* real add bar work */
\

sc.AddElements(1);
\

o++;
\

sc.DateTimeOut[o] = sc.BaseDateTimeIn[i];
\

if (secPerBar != 0)



\

sc.DateTimeOut[o].SetTime(sc.DateTimeOut[o].GetTime()-
(sc.DateTimeOut[o].GetTime()%secPerBar));  \

Open[o] = iOpen[i];
\

High[o] = iHigh[i];
\

Low[o] = iLow[i];
\

Close[o] = iClose[i];
\

Volume[o] = iVolume[i];
\

Ticks[o] = iTicks[i];
\

sc.CalculateOHLCAverages(o);
\

BidVol[o] = iBidVol[i];
\

AskVol[o] = iAskVol[i];
\

UpTickVol[o] = iUpTickVol[i];
\

DownTickVol[o] = iDownTickVol[i];
\

BidTrades[o] = iBidTrades[i];
\

AskTrades[o] = iAskTrades[i];
\

LineBreakOpen[o] = iOpen[i];
\

if (secPerBar != 0)
\

barEndTime = quoteTime + (secPerBar - 
(quoteTime % secPerBar)); \

barComplete = false;



\
barTicks = (int)iTicks[i];  /* start tracking new 

bar */ \
barVolume = (int)iVolume[i]

#define BLB_UPDATE_BAR()
\

if (iHigh[i] > High[o]) High[o] = iHigh[i];
\

if (iLow[i] < Low[o])   Low[o]  = iLow[i];
\

Close[o] = iClose[i];
\

Volume[o] += (iVolume[i] - lbVolume);
\

Ticks[o] += (iTicks[i] - lbTicks);
\

sc.CalculateOHLCAverages(o);
\

BidVol[o] += (iBidVol[i] - lbBidVol);
\

AskVol[o] += (iAskVol[i] - lbAskVol);
\

UpTickVol[o] += (iUpTickVol[i] - lbUpTickVol);
\

DownTickVol[o] += (iDownTickVol[i] - lbDownTickVol);
\

BidTrades[o] += (iBidTrades[i] - lbBidTrades);
\

AskTrades[o] += (iAskTrades[i] - lbAskTrades);
\

barTicks += (int)(iTicks[i] - lbTicks);
\

barVolume += (int)(iVolume[i] - lbVolume)



#define BLB_CHECK_TREND_CHANGE()
\

if ((trend ==  1 && Close[o] > Close[o-1]) ||
\

(trend == -1 && Close[o] < Close[o-1]))
\

{
\

/* continue trend with new bar, inc to max 
value  */ \

numBars = min(numBars+1, numLines.GetInt());
\

}
\

else
\

{
\

/* switch/set trend */
\

if (trend != 0)
\

{
\
LineBreakOpen[o] = Open[o-1];
\
trend = -trend;
\

}
\

else trend = Close[o] > Open[o] ? 1 : -1;
\

numBars = 1;
\

}



// new lb bar when new close in trend direction or 
reverse beyond line break threshold
#define BLB_NEW_LB_BAR

\
((trend ==  1 && (Close[o] > Close[o-1] || Close[o] < 
lbOpen[o-numBars])) || \
 (trend == -1 && (Close[o] < Close[o-1] || Close[o] > 
lbOpen[o-numBars])) || \
 (trend ==  0 && Close[o] != Open[o]))

#define BLB_ADD_LINEBREAK_LINE(start, end, value)
\

tool.Clear();
\

tool.DrawingType = DRAWING_LINE;
\

tool.Region = sc.GraphRegion;
\

tool.Color = lblColor.GetColor();
\

tool.LineWidth = 2;
\

tool.LineStyle = LINESTYLE_DASH;
\

tool.LineNumber = 444555666;
\

tool.BeginDateTime = sc.DateTimeOut[start];
\

tool.EndDateTime = sc.DateTimeOut[end];
\

tool.BeginValue = value;
\

tool.EndValue = value;
\

sc.UseTool(tool)



//
// Better Line Break
//
SCSFExport scsf_BetterLineBreak(SCStudyGraphRef sc)
{

// input refs
SCInputRef numLines     = sc.Input[0];
SCInputRef numMin       = sc.Input[1];
SCInputRef numSec       = sc.Input[2];
SCInputRef numTicks     = sc.Input[3];
SCInputRef numVolume    = sc.Input[4];
SCInputRef showRealOpen = sc.Input[5];
SCInputRef lblColor     = sc.Input[6];

// input bar refs
SCFloatArrayRef iOpen        = sc.BaseDataIn[0];
SCFloatArrayRef iHigh        = sc.BaseDataIn[1];
SCFloatArrayRef iLow         = sc.BaseDataIn[2];
SCFloatArrayRef iClose       = sc.BaseDataIn[3];
SCFloatArrayRef iVolume      = sc.BaseDataIn[4];
SCFloatArrayRef iTicks       = sc.BaseDataIn[5];
SCFloatArrayRef iBidVol      = sc.BaseDataIn[9];
SCFloatArrayRef iAskVol      = sc.BaseDataIn[10];
SCFloatArrayRef iUpTickVol   = sc.BaseDataIn[11];
SCFloatArrayRef iDownTickVol = sc.BaseDataIn[12];
SCFloatArrayRef iBidTrades   = sc.BaseDataIn[13];
SCFloatArrayRef iAskTrades   = sc.BaseDataIn[14];

// ouput bar refs
SCSubgraphRef Open          = sc.Subgraph[0];
SCSubgraphRef High          = sc.Subgraph[1];
SCSubgraphRef Low           = sc.Subgraph[2];
SCSubgraphRef Close         = sc.Subgraph[3];
SCSubgraphRef Volume        = sc.Subgraph[4];
SCSubgraphRef Ticks         = sc.Subgraph[5];
SCSubgraphRef OHLCAvg       = sc.Subgraph[6];



SCSubgraphRef HLCAvg        = sc.Subgraph[7];
SCSubgraphRef HLAvg         = sc.Subgraph[8];
SCSubgraphRef BidVol        = sc.Subgraph[9];
SCSubgraphRef AskVol        = sc.Subgraph[10];
SCSubgraphRef UpTickVol     = sc.Subgraph[11];
SCSubgraphRef DownTickVol   = sc.Subgraph[12];
SCSubgraphRef BidTrades     = sc.Subgraph[13];
SCSubgraphRef AskTrades     = sc.Subgraph[14];
SCSubgraphRef LineBreakOpen = sc.Subgraph[15];  // 

Line Break Open or True Open based on input value

// Set configuration variables
if (sc.SetDefaults)
{

// Set the defaults
sc.GraphName = "BetterLineBreak";
sc.StudyDescription = "BetterLineBreak custom 

chart. <a href=""http://www.sierrachart.com/
supportboard/showthread.php?p=177816""> Discussion 
subtopic (BetterLineBreak Custom Chart)</a>.";

sc.IsCustomChart = 1;
sc.DisplayAsMainPriceGraph = 1;
sc.GraphRegion = 0;
sc.StandardChartHeader = 1;
sc.DrawZeros = 0;
sc.GraphDrawType = GDT_CANDLESTICK;
sc.AutoLoop = 0;
sc.FreeDLL = 0;

sc.ValueFormat = sc.BaseGraphValueFormat;

// Inputs
numLines.Name = "Num Line Break:";
numLines.SetInt(3);
numLines.SetIntLimits(0, INT_MAX);



numMin.Name = "Min:";
numMin.SetInt(0);
numMin.SetIntLimits(0, INT_MAX);

numSec.Name = "Sec:";
numSec.SetInt(0);
numSec.SetIntLimits(0, INT_MAX);

numTicks.Name = "Ticks:";
numTicks.SetInt(0);
numTicks.SetIntLimits(0, INT_MAX);

numVolume.Name = "Volume:";
numVolume.SetInt(0);
numVolume.SetIntLimits(0, INT_MAX);

showRealOpen.Name = "Show real Open (vs Line 
Break Open):";

showRealOpen.SetYesNo(1);

lblColor.Name = "Line Break Line Color:";
lblColor.SetColor(COLOR_WHITE);

// Subgraphs
Open.Name = "Open";
Open.DrawStyle = DRAWSTYLE_LINE;
High.Name = "High";
High.DrawStyle = DRAWSTYLE_LINE;
Low.Name = "Low";
Low.DrawStyle = DRAWSTYLE_LINE;
Close.Name = "Close";
Close.DrawStyle = DRAWSTYLE_LINE;

Volume.Name = "Volume";
Volume.DrawStyle = DRAWSTYLE_IGNORE;
Ticks.Name = "# of Trades";



Ticks.DrawStyle = DRAWSTYLE_IGNORE;

OHLCAvg.Name = "OHLC Avg";
OHLCAvg.DrawStyle = DRAWSTYLE_IGNORE;
HLCAvg.Name = "HLC Avg";
HLCAvg.DrawStyle = DRAWSTYLE_IGNORE;
HLAvg.Name = "HL Avg";
HLAvg.DrawStyle = DRAWSTYLE_IGNORE;

BidVol.Name = "Bid Vol";
BidVol.DrawStyle = DRAWSTYLE_IGNORE;
AskVol.Name = "Ask Vol";
AskVol.DrawStyle = DRAWSTYLE_IGNORE;

UpTickVol.Name = "Up Tick Vol";
UpTickVol.DrawStyle = DRAWSTYLE_IGNORE;
DownTickVol.Name = "Down Tick Vol";
DownTickVol.DrawStyle = DRAWSTYLE_IGNORE;

BidTrades.Name = "Bid Trades";
BidTrades.DrawStyle = DRAWSTYLE_IGNORE;
AskTrades.Name = "Ask Trades";
AskTrades.DrawStyle = DRAWSTYLE_IGNORE;

LineBreakOpen.Name = "Line Break/True Open";
LineBreakOpen.DrawStyle = DRAWSTYLE_IGNORE;

return;
}

try
{

long i = 0; // input  index - underlying 
chart

long o = 0; // output index - renko chart
s_UseTool tool;



// refs to persistent vars
int& lastIndex       = sc.PersistVars->i1;   // 

lastIndex processed
int& barComplete     = sc.PersistVars->i2;   // 

barComplete
int& numBars         = sc.PersistVars->i3;   // 

num bars in current trend
int& trend           = sc.PersistVars->i4;   // 

-1 = down, +1 = up, 0 = first bar
int& secPerBar       = sc.PersistVars->i5;   // 

num secs / bar
int& ticksPerBar     = sc.PersistVars->i6;   // 

num ticks / bar
int& volumePerBar    = sc.PersistVars->i7;   // 

volume / bar
int& barEndTime      = sc.PersistVars->i8;   // 

end time boundary of current sub bar
int& barTicks        = sc.PersistVars->i9;   // 

num ticks for current sub bar
int& barVolume       = sc.PersistVars->i10;  // 

volume for current sub bar

// track last value of current input bar (need 
for live updates to non-tick data)

float& lbVolume      = sc.PersistVars->f1;   // 
last bar volume

float& lbTicks       = sc.PersistVars->f2;   // 
last bar ticks

float& lbBidVol      = sc.PersistVars->f3;   // 
last bar bid vlume

float& lbAskVol      = sc.PersistVars->f4;   // 
last bar ask volume

float& lbUpTickVol   = sc.PersistVars->f5;   // 
last bar up tick volume

float& lbDownTickVol = sc.PersistVars->f6;   // 
last bar down tick volume

float& lbBidTrades   = sc.PersistVars->f7;   // 



last bar bid trades
float& lbAskTrades   = sc.PersistVars->f8;   // 

last bar ask trades

// select which open array should be used for 
checking a line break

SCSubgraphRef lbOpen = 
showRealOpen.GetYesNo() ? LineBreakOpen : Open;

if (sc.UpdateStartIndex == 0)
{

// clear existing chart data
sc.ResizeArrays(0);

// init state i.e. persist vars
lastIndex = -1;
barComplete = false;
numBars = 0;
trend = 0;
barEndTime = 0;

secPerBar = numMin.GetInt()*60 + 
numSec.GetInt();

ticksPerBar = numTicks.GetInt();
volumePerBar = numVolume.GetInt();

if (secPerBar == 0 && ticksPerBar == 0 && 
volumePerBar == 0)

{
// if the inputs are not set, use the 

underlying chart values
ticksPerBar = sc.NumberOfTradesPerBar;
volumePerBar = sc.VolumePerBar;
if (ticksPerBar == 0 && volumePerBar == 

0)
secPerBar = sc.SecondsPerBar;  // 

only set if not tick/volume, sc limitation



}

sc.ValueFormat = sc.BaseGraphValueFormat;

// set graph name along with underlying 
type

sc.GraphName.Format("%i BetterLineBreak", 
numLines.GetInt());

SCString barType;
if (secPerBar != 0)
{

int min = secPerBar / 60;
int sec = secPerBar % 60;
if (min != 0 && sec != 0)

sc.GraphName += barType.Format(" 
%i:%02i Min:Sec", min, sec);

else if (min != 0)
sc.GraphName += barType.Format(" %i 

Min", min);
else

sc.GraphName += barType.Format(" %i 
Sec", sec);

}
if (ticksPerBar != 0)

sc.GraphName += barType.Format(" %i 
Ticks", ticksPerBar);

if (volumePerBar != 0)
sc.GraphName += barType.Format(" %i 

Vol", volumePerBar);

LineBreakOpen.Name = 
showRealOpen.GetYesNo() ? "Line Break Open" : "True 
Open";

}

// do data processing
o = sc.OutArraySize - 1;



for (int i = sc.UpdateStartIndex; i < 
sc.ArraySize; i++)

{
if (i != lastIndex)
{

// new input bar, reset last bar values
lbVolume = 0; lbTicks = 0; lbBidVol = 

0; lbAskVol = 0;
lbUpTickVol = 0; lbDownTickVol = 0; 

lbBidTrades = 0; lbAskTrades = 0;
}
else
{

if (iTicks[i] == lbTicks) continue;  // 
block handling the same tick multiple times

}

int quoteTime = 
sc.BaseDateTimeIn[i].GetTime();

// starting new bar at session boundary 
makes sure you have the same bars

// reguardless of the first date that is 
loaded in the chart

// Note: using date change instead of 
session boundary

if (i == 0 || 
(sc.BaseDateTimeIn[i-1].GetDate() != 
sc.BaseDateTimeIn[i].GetDate()))

{
// create new bar
BLB_ADD_BAR();
barEndTime = 0;  // start at begining 

of day
numBars = 0;



trend = 0;
}
else 
{

if (barComplete)
{

// this tick creates a new bar
BLB_ADD_BAR();
BLB_ADD_LINEBREAK_LINE(o-numBars, 

o, lbOpen[o-numBars]);
}
else
{

// check if this tick starts a new 
bar - only time bars can do this

bool newTimeBar = secPerBar != 0 && 
quoteTime >= barEndTime;

if (newTimeBar && BLB_NEW_LB_BAR)
{

BLB_CHECK_TREND_CHANGE();
BLB_ADD_BAR();
BLB_ADD_LINEBREAK_LINE(o-

numBars, o, lbOpen[o-numBars]);
}
else
{

BLB_UPDATE_BAR();
if (newTimeBar)  // did not 

start new lb bar, but need to update bar end time stamp
barEndTime = quoteTime + 

(secPerBar - (quoteTime % secPerBar));
}

}
}

// check if bar is complete - tick and 
volume bars can trigger after update



if ((ticksPerBar != 0 && barTicks >= 
ticksPerBar) || 

(volumePerBar != 0 && barVolume >= 
volumePerBar))

{
// restart underlying bar tracking, 

then check if new line break bar
barTicks = 0;
barVolume = 0;
if (BLB_NEW_LB_BAR)
{

barComplete = true;
BLB_CHECK_TREND_CHANGE();

}
}

// finally update last bar info
lastIndex = i;
lbVolume = iVolume[i]; lbTicks = iTicks[i]; 

lbBidVol = iBidVol[i]; lbAskVol = iAskVol[i];
lbUpTickVol = iUpTickVol[i]; lbDownTickVol 

= iDownTickVol[i]; lbBidTrades = iBidTrades[i]; 
lbAskTrades = iAskTrades[i];

}
}
catch (char *ErrMsg){

sc.AddMessageToLog(ErrMsg, 1);
}

}

// remove macro defs
#undef BLB_ADD_BAR
#undef BLB_UPDATE_BAR
#undef BLB_ADD_LINEBREAK_LINE
#undef BLB_NEW_LB_BAR
#undef BLB_CHECK_TREND_CHANGE



#include "sierrachart.h"

/
*=======================================================
===================*/
SCSFExport scsf_OCInsideBar(SCStudyInterfaceRef sc)
{

SCSubgraphRef IB = sc.Subgraph[0];

// Set configuration variables

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Open and Close Inside Or Equals 
Previous Bar";

sc.StudyDescription = "";

//During development set this flag to 1, so the 
DLL can be modified. When development is completed, set 
it to 0 to improve performance.

sc.FreeDLL = 0;

sc.GraphRegion = 0;

IB.Name = "IB";
IB.DrawStyle = DRAWSTYLE_COLORBAR;
IB.PrimaryColor = RGB(0, 0, 255);
IB.DrawZeros = false;

sc.AutoLoop = 1;

return;
}



// Do data processing

if (sc.Index < 1)
return;

// Array references
SCFloatArrayRef High = sc.High;
SCFloatArrayRef Low = sc.Low;

float upper = max(sc.Close[sc.Index], 
sc.Open[sc.Index]);

float lower = min(sc.Close[sc.Index], 
sc.Open[sc.Index]);

if (upper <= High[sc.Index - 1] && lower >= 
Low[sc.Index - 1])

IB[sc.Index] = 1;
else

IB[sc.Index] = 0;
}

// Larger Timeframe/multiples background H/L bars
//
// By Scottorama October 6, 2008
//
// Updated October 31 to handle Tick and Volume 
multiples.
//

#include "sierrachart.h"
//SCDLLInit("BackgroundBars");

SCSFExport scsf_BackgroundBars(SCStudyGraphRef sc)
{



    if (sc.SetDefaults)
    {
        // Set the configuration and defaults

        sc.GraphName = "BackgroundBars";

        sc.StudyDescription = "Creates Bars for use 
behind Prices. For time-based bars, bars are in seconds, 
for tick or volume bars, they are simply multiples of 
the current bars. Note: Overlay SAME chart to see 
current chart's bars on top of these bars. <a 
href=""http://www.sierrachart.com/supportboard/
showthread.php?t=17828"">Discussion subtopic</a>.";

        sc.Subgraph[0].Name = "TimeBarsTop";
        sc.Subgraph[0].DrawStyle = 
DRAWSTYLE_FILLRECTTOP;

sc.Subgraph[0].PrimaryColor = RGB(0, 50, 0);

        sc.Subgraph[1].Name = "TimeBarsBottom";
        sc.Subgraph[1].DrawStyle = 
DRAWSTYLE_FILLRECTBOTTOM;

sc.Subgraph[1].PrimaryColor = RGB(50, 0, 0);

        sc.Subgraph[2].Name = "Open->Close Line";
        sc.Subgraph[2].DrawStyle = DRAWSTYLE_LINE;

sc.Subgraph[2].PrimaryColor = RGB(150,150, 
150);

        sc.Input[0].Name = "Length (seconds / #tick 
bars / #volume bars)";
        sc.Input[0].SetInt(600);
        sc.Input[0].SetIntLimits(1, INT_MAX);

// during development set this flag to 1, so 
the dll can be modified. When development is done set it 



to 0 to speed up the function calling.
sc.FreeDLL = 0;

        sc.DrawZeros = 0;  // true
sc.AutoLoop = 1;  // true
sc.PersistVars->i1 = 0; // Start at first Index

        return;
    }

    // Do data processing

    // Get inputs
    int InLength = sc.Input[0].GetInt();

    // Get last time and create a bar zone
int CurrentTime = 

sc.BaseDateTimeIn.TimeAt(sc.Index);  // Current Time in 
seconds

if (sc.AreTimeSpecificBars()) {
if ((CurrentTime % InLength) == 0) {

// New Zone
sc.PersistVars->i1 = sc.Index;

}
}

// Just grab chunks of InLength*BaseInterval 
duration

if (sc.AreNumberOfTradesBars() || 
sc.AreVolumeBars())

{
if ((sc.Index % InLength) == 0) {

// New Zone
sc.PersistVars->i1 = sc.Index;

}
}

// Calculate H/L of previous bars in the zone



//
GetOHLCOfTimePeriod(sc.BaseDateTimeIn[sc.PersistVars-
>i1], sc.BaseDateTimeIn[sc.Index], &sc.Subgraph[2]
[sc.Index], &sc.Subgraph[0][sc.Index], &sc.Subgraph[1]
[sc.Index], &sc.Subgraph[3][sc.Index], &dontcare);

float fHigh = 0.0;
float fLow = 1000000000.0;
float fOpen = 0.0;
float fClose = 0.0;

for (int i = sc.PersistVars->i1; i <= sc.Index; i++) 
{

if (sc.BaseDataIn[SC_HIGH][i] > fHigh) { fHigh 
= sc.BaseDataIn[SC_HIGH][i]; }

if (sc.BaseDataIn[SC_LOW][i] < fLow) { fLow = 
sc.BaseDataIn[SC_LOW][i]; }

}
fOpen = sc.BaseDataIn[SC_OPEN][sc.PersistVars->i1];
fClose = sc.BaseDataIn[SC_LAST][sc.Index];

for (int i = sc.PersistVars->i1; i <= sc.Index; i++) 
{

sc.Subgraph[0][i] = fHigh;
sc.Subgraph[1][i] = fLow;
if (fClose > fOpen) {

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[0].PrimaryColor;

sc.Subgraph[1].DataColor[i] = 
sc.Subgraph[0].PrimaryColor;

} else {
sc.Subgraph[0].DataColor[i] = 

sc.Subgraph[1].PrimaryColor;
sc.Subgraph[1].DataColor[i] = 

sc.Subgraph[1].PrimaryColor;
}

}



if (sc.PersistVars->i1 == sc.Index) {
sc.Subgraph[2][sc.Index] = fOpen;
sc.Subgraph[2][sc.Index - 1] = 

sc.BaseDataIn[SC_LAST][sc.Index - 1];
}

}



#include "sierrachart.h"
#include "RobBooker.h"

#define REFS \
SCSubgraphRef graph_long = sc.Subgraph[0]; \
SCSubgraphRef graph_short = sc.Subgraph[1]; \
SCSubgraphRef graph_macd = sc.Subgraph[2]; \
SCSubgraphRef graph_stoch = sc.Subgraph[3]; \
int& initialized = sc.PersistVars->i1; \
SCInputRef inp_macd_input = sc.Input[0]; \
SCInputRef inp_macd_fast_ma = sc.Input[1]; \
SCInputRef inp_macd_slow_ma = sc.Input[2]; \
SCInputRef inp_macd_len = sc.Input[3]; \
SCInputRef inp_macd_movavg = sc.Input[4]; \
SCInputRef inp_stoch_fastk = sc.Input[5]; \
SCInputRef inp_stoch_fastd = sc.Input[6]; \
SCInputRef inp_stoch_slowd = sc.Input[7]; \
SCInputRef inp_stoch_movavg = sc.Input[8]; \
SCInputRef inp_stoch_upper = sc.Input[9]; \
SCInputRef inp_stoch_lower = sc.Input[10]; \
SCInputRef inp_offset = sc.Input[11]; \
SCInputRef inp_alert_id = sc.Input[12]; \



namespace reversal_arrows
{
;

void process(SCStudyInterfaceRef sc)
{

REFS;

if (sc.SetDefaults)
{

sc.GraphName = "Reversal Arrows";
sc.StudyDescription = "";
sc.AutoLoop = 1;  // true
sc.GraphRegion = 0;
sc.FreeDLL = FREE_DLL;

// MACD
inp_macd_input.Name = "MACD Input Data";
inp_macd_input.SetInputDataIndex(SC_LAST);

inp_macd_fast_ma.Name ="MACD Fast Moving 
Average Length";

inp_macd_fast_ma.SetInt(12);  

inp_macd_fast_ma.SetIntLimits(1,MAX_STUDY_LENGTH);

inp_macd_slow_ma.Name = "MACD Slow Moving 
Average Length";

inp_macd_slow_ma.SetInt(26);  

inp_macd_slow_ma.SetIntLimits(1,MAX_STUDY_LENGTH);

inp_macd_len.Name = "MACD Moving Average 
Length";

inp_macd_len.SetInt(9);   
inp_macd_len.SetIntLimits(1,MAX_STUDY_LENGTH);



inp_macd_movavg.Name = "MACD Moving Average 
Type";

inp_macd_movavg.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

// Stochastic
inp_stoch_fastk.Name = "Stochastic Fast %K 

Length";
inp_stoch_fastk.SetInt(70);

inp_stoch_fastk.SetIntLimits(1,MAX_STUDY_LENGTH);

inp_stoch_fastd.Name = "Stochastic Fast %D 
Length (Slow %K)";

inp_stoch_fastd.SetInt(10);

inp_stoch_fastd.SetIntLimits(1,MAX_STUDY_LENGTH);

inp_stoch_slowd.Name = "Stochastic Slow %D 
Length";

inp_stoch_slowd.SetInt(10);

inp_stoch_slowd.SetIntLimits(1,MAX_STUDY_LENGTH);

inp_stoch_upper.Name = "Stochastic Upper Line 
Value";

inp_stoch_upper.SetFloat(70);

inp_stoch_lower.Name = "Stochastic Lower Line 
Value";

inp_stoch_lower.SetFloat(30);

inp_stoch_movavg.Name = "Stochastic Moving 
Average Type";

inp_stoch_movavg.SetMovAvgType(MOVAVGTYPE_SIMPLE);



// other
inp_offset.Name = "Arrow Offset";
inp_offset.SetInt(5);

inp_alert_id.Name = "Alert ID";
inp_alert_id.SetAlertSoundNumber(0);

// graphs
graph_long.Name = "Long";
graph_long.DrawStyle = DRAWSTYLE_ARROWUP;
graph_long.PrimaryColor = COLOR_GREEN;
graph_long.LineWidth = 2;
graph_long.DrawZeros = false;

graph_short.Name = "Short";
graph_short.DrawStyle = DRAWSTYLE_ARROWDOWN;
graph_short.PrimaryColor = COLOR_RED;
graph_short.LineWidth = 2;
graph_short.DrawZeros = false;

return;
}

if (initialized == 0)
{

initialized = 1;
}

if (sc.LastCallToFunction)
{

return;
}

if (sc.Index == 0)
{

;



}

sc.MACD(sc.BaseData[inp_macd_input.GetInputDataIndex()], 
graph_macd, inp_macd_fast_ma.GetInt(), 
inp_macd_slow_ma.GetInt(), inp_macd_len.GetInt(), 
inp_macd_movavg.GetMovAvgType());

sc.Stochastic(sc.BaseDataIn, graph_stoch, 
inp_stoch_fastk.GetInt(), inp_stoch_fastd.GetInt(), 
inp_stoch_slowd.GetInt(), 
inp_stoch_movavg.GetMovAvgType());

if(sc.Index > 0 && sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED)

{
float MACD = graph_macd[sc.Index];
float MACD1 = graph_macd[sc.Index - 1];
float Stoch = graph_stoch[sc.Index];

if(MACD1 > 0 && MACD < 0 && Stoch > 
inp_stoch_upper.GetFloat())

{
graph_short[sc.Index] = 

sc.BaseData[SC_HIGH][sc.Index] + inp_offset.GetInt() * 
sc.TickSize;

sc.SetAlert(inp_alert_id.GetAlertSoundNumber());
}

if(MACD1 < 0 && MACD > 0 && Stoch < 
inp_stoch_lower.GetFloat())

{
graph_long[sc.Index] = sc.BaseData[SC_LOW]

[sc.Index] - inp_offset.GetInt() * sc.TickSize;

sc.SetAlert(inp_alert_id.GetAlertSoundNumber());
}



}
}

}

#include <string>
#include "sierrachart.h"
#include "RobBooker.h"

#define EMPTY_VALUE 0

#define REFS \
SCSubgraphRef graph_sell = sc.Subgraph[0]; \
SCSubgraphRef graph_sellAlt = sc.Subgraph[1]; \
SCSubgraphRef graph_sellAlt1= sc.Subgraph[2]; \
SCSubgraphRef graph_buy = sc.Subgraph[3]; \
SCSubgraphRef graph_buyAlt = sc.Subgraph[4]; \
SCSubgraphRef graph_buyAlt1 = sc.Subgraph[5]; \
SCSubgraphRef graph_rsi = sc.Subgraph[6]; \
SCSubgraphRef graph_momentum= sc.Subgraph[7]; \
SCInputRef inp_candles_back = sc.Input[0]; \
SCInputRef inp_rsi_input = sc.Input[1]; \
SCInputRef inp_rsi_movavg = sc.Input[2]; \
SCInputRef inp_rsi_length = sc.Input[3]; \
SCInputRef inp_momentum_input = sc.Input[4]; \
SCInputRef inp_momentum_length = sc.Input[5]; \
SCInputRef inp_alert_id = sc.Input[6]; \
int& initialized = sc.PersistVars->i1; \
double &LastKDS = sc.PersistVars-

>d1; \
double &LastKDSA = sc.PersistVars->d2; \
double &LastKDSA2 = sc.PersistVars-



>d3; \
double &LastKDB = sc.PersistVars-

>d4; \
double &LastKDBA = sc.PersistVars->d5; \
double &LastKDBA2 = sc.PersistVars-

>d6; \

namespace knoxville_divergence
{
;

void LineDraw(SCStudyInterfaceRef sc, int Start, int 
Finish, std::string BuySell, bool UseAlt, bool UseAlt2)
{

REFS;

double Slope;

if(BuySell == "Buy")
{

Slope = (sc.BaseDataIn[SC_LOW][Start] - 
sc.BaseDataIn[SC_LOW][Finish]) / double(Start - Finish);

double StartBuy = sc.BaseDataIn[SC_LOW][Start];

for(int y = 0; y <= (Finish - Start); y++)
{

StartBuy += Slope;
if(!UseAlt && !UseAlt2) graph_buy    

[Start+y] = (float)StartBuy;
if( UseAlt) graph_buyAlt 

[Start+y] = (float)StartBuy;
if( UseAlt2) graph_buyAlt1[Start+y] 

= (float)StartBuy;
}
for(int n = Start - 1; n > 0; n--)



{
if(!UseAlt && !UseAlt2 && graph_buy[n] == 

EMPTY_VALUE)return;
if( UseAlt && graph_buyAlt[n] == 

EMPTY_VALUE) return;
if( UseAlt2 && graph_buyAlt1[n] == 

EMPTY_VALUE) return;

if(!UseAlt && !UseAlt2) graph_buy    [n] = 
EMPTY_VALUE;

if( UseAlt) graph_buyAlt [n] = 
EMPTY_VALUE;

if( UseAlt2) graph_buyAlt1[n] = 
EMPTY_VALUE;

}
}

if(BuySell == "Sell")
{

Slope = (sc.BaseDataIn[SC_HIGH][Start] - 
sc.BaseDataIn[SC_HIGH][Finish]) / double(Start - 
Finish);

double StartSell = sc.BaseDataIn[SC_HIGH]
[Start];

for(int y = 0; y <= (Finish - Start); y++)
{

StartSell += Slope;
if(!UseAlt && !UseAlt2) graph_sell    

[Start+y] = (float)StartSell;
if( UseAlt) graph_sellAlt 

[Start+y] = (float)StartSell;
if( UseAlt2) graph_sellAlt1[Start+y]

= (float)StartSell;
}
for(int n = Start - 1; n > 0; n--)
{



if(!UseAlt && !UseAlt2 && graph_sell[n] == 
EMPTY_VALUE)return;

if( UseAlt && graph_sellAlt[n] == 
EMPTY_VALUE) return;

if( UseAlt2 && graph_sellAlt1[n] == 
EMPTY_VALUE) return;

if(!UseAlt && !UseAlt2) graph_sell    [n] = 
EMPTY_VALUE;

if( UseAlt) graph_sellAlt [n] = 
EMPTY_VALUE;

if( UseAlt2) graph_sellAlt1[n] = 
EMPTY_VALUE;

}
}
return;

}

void RSISellCheck(SCStudyInterfaceRef sc)
{

REFS;

double RSIMain = graph_rsi[sc.Index];

if(RSIMain < 50)
{

graph_sell[sc.Index] = 0;
return;

}

for(int x = sc.Index; x >= sc.Index - 2; x--)
{

if(sc.BaseDataIn[SC_HIGH][x] > 
sc.BaseDataIn[SC_HIGH][sc.Index])

{
graph_sell[sc.Index] = 0;
return;



}
}

for(int y = sc.Index - 4; y >= (sc.Index - 
inp_candles_back.GetInt()); y--)

{
bool UseKDSAlt = false;
bool UseKDSAlt1 = false;

if(sc.BaseDateTimeIn[y].m_dt < LastKDS)
{

UseKDSAlt = true;
}
if(sc.BaseDateTimeIn[y].m_dt < LastKDSA)
{

UseKDSAlt  = false;
UseKDSAlt1 = true;

}
if(sc.BaseDateTimeIn[y].m_dt < LastKDSA2)
{

UseKDSAlt1 = false;
}

if(y == (sc.Index - inp_candles_back.GetInt()))
{

graph_sell[sc.Index] = 0;
return;

}
if(sc.BaseDataIn[SC_HIGH][y] > 

sc.BaseDataIn[SC_HIGH][sc.Index])
{

graph_sell[sc.Index] = 0;
return;

}

int s = y;
for(int z = y + 2; z >= y - 2; z--)



{
if(sc.BaseDataIn[SC_HIGH][z] > 

sc.BaseDataIn[SC_HIGH][y])
{

y--;
break;

}
}

if(s != y)
{

y++;
continue;

}

bool OB = false;
for(int k = sc.Index; k >= y; k--)
{

double RSIOB = graph_rsi[k];
if(RSIOB > 70)
{

OB = true;
break;

}
}

if(OB == false)
continue;

double Mom1 = graph_momentum[sc.Index];
double Mom2 = graph_momentum[y];

if(Mom1 > Mom2)
continue;

LastKDS = sc.BaseDateTimeIn[sc.Index].m_dt;
if(UseKDSAlt)



LastKDSA = 
sc.BaseDateTimeIn[sc.Index].m_dt;

if(UseKDSAlt1)
LastKDSA2 = 

sc.BaseDateTimeIn[sc.Index].m_dt;

LineDraw(sc, y, sc.Index, "Sell", UseKDSAlt, 
UseKDSAlt1);

sc.SetAlert(inp_alert_id.GetAlertSoundNumber());

return;
}

}

void RSIBuyCheck(SCStudyInterfaceRef sc)
{

REFS;

double RSIMain = graph_rsi[sc.Index];

if(RSIMain > 50)
{

graph_buy[sc.Index] = EMPTY_VALUE;
return;

}
for(int x = sc.Index; x >= sc.Index - 2; x--)
{

if(sc.BaseDataIn[SC_LOW][x] < 
sc.BaseDataIn[SC_LOW][sc.Index])

{
graph_buy[sc.Index] = EMPTY_VALUE;
return;

}
}



for(int y = sc.Index - 4; y >= (sc.Index - 
inp_candles_back.GetInt()); y--)

{
bool UseKDBAlt = false;
bool UseKDBAlt1 = false;

if(sc.BaseDateTimeIn[y].m_dt < LastKDB)
{

UseKDBAlt = true;
}
if(sc.BaseDateTimeIn[y].m_dt < LastKDBA)
{

UseKDBAlt  = false;
UseKDBAlt1 = true;

}
if(sc.BaseDateTimeIn[y].m_dt < LastKDBA2)
{

UseKDBAlt1 = false;
}

if(y == (sc.Index - inp_candles_back.GetInt()))
{

graph_buy[sc.Index] = EMPTY_VALUE;
return;

}

if(sc.BaseDataIn[SC_LOW][y] < 
sc.BaseDataIn[SC_LOW][sc.Index])

{
graph_buy[sc.Index] = EMPTY_VALUE;
return;

}

int s = y;
for(int z = y + 2; z >= y - 2; z--)
{

if(sc.BaseDataIn[SC_LOW][z] < 



sc.BaseDataIn[SC_LOW][y])
{

y--;
break;

}
}

if(s != y)
{

y++;
continue;

}

bool OB = false;
for(int k = sc.Index; k >= y; k--)
{

double RSIOB = graph_rsi[k];
if(RSIOB < 30)
{

OB = true;
break;

}
}

if(OB == false)
continue;

double Mom1 = graph_momentum[sc.Index];
double Mom2 = graph_momentum[y];

if(Mom1 < Mom2)
continue;

LastKDB = sc.BaseDateTimeIn[sc.Index].m_dt;
if(UseKDBAlt)

LastKDBA = 
sc.BaseDateTimeIn[sc.Index].m_dt;



if(UseKDBAlt1)
LastKDBA2 = 

sc.BaseDateTimeIn[sc.Index].m_dt;

LineDraw(sc, y, sc.Index, "Buy", UseKDBAlt, 
UseKDBAlt1);

sc.SetAlert(inp_alert_id.GetAlertSoundNumber());

return;
}

}

void process(SCStudyInterfaceRef sc)
{

REFS;

if (sc.SetDefaults)
{

sc.GraphName = "Knoxville Divergence";
sc.StudyDescription = "";
sc.AutoLoop = 1;  // true
sc.GraphRegion = 0;
sc.FreeDLL = FREE_DLL;

//
inp_candles_back.Name = "Candles Back";
inp_candles_back.SetInt(30);  

inp_candles_back.SetIntLimits(1,MAX_STUDY_LENGTH);

// RSI
inp_rsi_input.Name = "RSI Input Data";
inp_rsi_input.SetInputDataIndex(SC_LAST);

inp_rsi_length.Name ="RSI Length";



inp_rsi_length.SetInt(21);  

inp_rsi_length.SetIntLimits(1,MAX_STUDY_LENGTH);

inp_rsi_movavg.Name = "RSI Moving Average 
Type";

inp_rsi_movavg.SetMovAvgType(MOVAVGTYPE_SIMPLE);

// momentum
inp_momentum_input.Name = "Momentum Input 

Data";
inp_momentum_input.SetInputDataIndex(SC_LAST);

inp_momentum_length.Name ="Momentum Length";
inp_momentum_length.SetInt(20);  

inp_momentum_length.SetIntLimits(1,MAX_STUDY_LENGTH);

// other

inp_alert_id.Name = "Alert ID";
inp_alert_id.SetAlertSoundNumber(0);

// graphs
//    sell
graph_sell.Name = "Sell";
graph_sell.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
graph_sell.LineStyle = LINESTYLE_SOLID;
graph_sell.PrimaryColor = COLOR_RED;
graph_sell.LineWidth = 2;
graph_sell.DrawZeros = false;

graph_sellAlt.Name = "Sell Alt";
graph_sellAlt.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;



graph_sellAlt.LineStyle = LINESTYLE_DOT;
graph_sellAlt.PrimaryColor = COLOR_RED;
graph_sellAlt.LineWidth = 2;
graph_sellAlt.DrawZeros = false;

graph_sellAlt1.Name = "Sell Alt 1";
graph_sellAlt1.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
graph_sellAlt1.LineStyle = LINESTYLE_DASH;
graph_sellAlt1.PrimaryColor = COLOR_RED;
graph_sellAlt1.LineWidth = 2;
graph_sellAlt1.DrawZeros = false;

//    buy
graph_buy.Name = "Buy";
graph_buy.DrawStyle = DRAWSTYLE_LINE_SKIPZEROS;
graph_buy.LineStyle = LINESTYLE_SOLID;
graph_buy.PrimaryColor = COLOR_GREEN;
graph_buy.LineWidth = 2;
graph_buy.DrawZeros = false;

graph_buyAlt.Name = "Buy Alt";
graph_buyAlt.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
graph_buyAlt.LineStyle = LINESTYLE_DOT;
graph_buyAlt.PrimaryColor = COLOR_GREEN;
graph_buyAlt.LineWidth = 2;
graph_buyAlt.DrawZeros = false;

graph_buyAlt1.Name = "Buy Alt 1";
graph_buyAlt1.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
graph_buyAlt1.LineStyle = LINESTYLE_DASH;
graph_buyAlt1.PrimaryColor = COLOR_GREEN;
graph_buyAlt1.LineWidth = 2;
graph_buyAlt1.DrawZeros = false;



return;
}

if (initialized == 0)
{

initialized = 1;
}

if (sc.LastCallToFunction)
{

return;
}

sc.RSI(sc.BaseDataIn[inp_rsi_input.GetInputDataIndex()], 
graph_rsi, inp_rsi_movavg.GetMovAvgType(), 
inp_rsi_length.GetInt());

sc.Momentum(sc.BaseDataIn[inp_momentum_input.GetInputDat
aIndex()], graph_momentum, 
inp_momentum_length.GetInt());

if(sc.Index > 0 && sc.GetBarHasClosedStatus() == 
BHCS_BAR_HAS_CLOSED)

{
if(inp_candles_back.GetInt() + 3 < sc.Index)
{

RSISellCheck(sc);
RSIBuyCheck(sc);

}
}

}

}



#include "sierrachart.h"
#include "RobBooker.h"

//const char* msgStr = "This study requires a license. 
Please contact GMM International (gmm.intl@gmail.com)";

//SCDLLName("Rob Booker Studies")

bool check_license(SCStudyInterfaceRef sc)
{
return true;
/*

if (sc.SetDefaults) 
{

return true;
}

if(sc.IsUserAllowedForSCDLLName == false)
{

if (sc.Index == 0)
{

SCString msg;
msg.Format(msgStr);
sc.AddMessageToLog(msg, 1);

}

return false;
}

return true;
*/
}



SCSFExport scsf_knoxville_divergence(SCStudyInterfaceRef 
sc)
{

if(check_license(sc) == false)
{

return;
}

knoxville_divergence::process(sc);
}

SCSFExport scsf_reversal_arrows(SCStudyInterfaceRef sc)
{

if(check_license(sc) == false)
{

return;
}

reversal_arrows::process(sc);
}











#define FREE_DLL0

namespace knoxville_divergence
{

void process(SCStudyInterfaceRef sc);
}

namespace reversal_arrows
{

void process(SCStudyInterfaceRef sc);
}

#include "SierraChart.h"

/
********************************************************
***************/
SCSFExport scsf_rMA(SCStudyGraphRef sc)



{
  if (sc.SetDefaults)

{
sc.GraphName="rma";

    sc.StudyDescription="EMAs that restart each day";
sc.Subgraph[0].Name="Ema1";
sc.Subgraph[1].Name="Ema2";
sc.Input[0].Name="OHLC";
sc.Input[2].Name="Offset from 1st bar";
sc.Input[3].Name="Number of bars to continue showing 

extra emas";

sc.Input[5].Name="Ema1 length";
sc.Input[6].Name="Ema2 length";
if(sc.Input[5].FloatValue==0) 

sc.Input[5].FloatValue=21;
if(sc.Input[6].FloatValue==0) 

sc.Input[6].FloatValue=34;
sc.DrawZeros=0;
sc.GraphRegion=0;

    sc.FreeDLL=0; 
    return;

}

int pos;
float fac1=0, fac1i=0, fac2=0, fac2i=0;

float& bar= sc.Subgraph[6].Data[4];  
float& ohlc = sc.Input[0].FloatValue;
float& offset = sc.Input[2].FloatValue;
float& barmax = sc.Input[3].FloatValue;

fac1=2/(sc.Input[5].FloatValue+1); fac1i= 1-fac1;
fac2=2/(sc.Input[6].FloatValue+1); fac2i= 1-fac2;

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++,bar++)



{

if (sc.BaseDateTimeIn[pos-1].GetDate()!
=sc.BaseDateTimeIn[pos-2].GetDate() && pos>50)

 
{sc.Subgraph[0].Data[pos-1]=sc.BaseDataIn[ohlc]
[pos-1+offset]; 
sc.Subgraph[1].Data[pos-1]=sc.BaseDataIn[ohlc]
[pos-1+offset]; bar=0;};

if(bar<=barmax)
{

sc.Subgraph[0].Data[pos] = 
(fac1i*sc.Subgraph[0].Data[pos-1]) + 
(fac1*sc.BaseDataIn[3][pos]);

sc.Subgraph[1].Data[pos] = 
(fac2i*sc.Subgraph[1].Data[pos-1]) + 
(fac2*sc.BaseDataIn[3][pos]);

} else
{ sc.Subgraph[0].Data[pos]=0; 

sc.Subgraph[1].Data[pos]=0;}
}

}

/
********************************************************
***************/
SCSFExport scsf_wMACD(SCStudyGraphRef sc)
{
  if(sc.SetDefaults)
  {
    sc.GraphName="wMACD";
    sc.StudyDescription="Watts MACD";

sc.Subgraph[0].Name="MACD Hist";
sc.Subgraph[1].Name="SMA";



sc.Subgraph[2].Name="Signal";
sc.Subgraph[3].Name="Ref Line";

sc.Input[2].Name="EMA (yes) or Weighted MA";
sc.Input[2].SetYesNo(false);

sc.Input[3].Name="Fast MA Length";
sc.Input[3].SetFloat(12);

sc.Input[4].Name="Slow MA Length";
sc.Input[4].SetFloat(26);

sc.Input[5].Name="MACD's MA Length";
sc.Input[5].SetFloat(9);

sc.Input[6].Name="Ref Line Level";
sc.Input[6].SetFloat(0.0);

sc.Input[7].Name="SMA Length";
sc.Input[7].SetFloat(5);

sc.DrawZeros=1;
sc.FreeDLL=0; 

return;
  }

sc.Subgraph[0].SecondaryColorUsed = 1;

sc.Subgraph[2].SecondaryColorUsed = 1;

 
    if(sc.ArraySize<100)

return;



int    c,pos,spoint;
float  sum3=0,sum4=0,sum5=0,high=0,low=99999,

           factor1,factor2,factor3,csum3,csum4,csum5;

    if(sc.Input[2].BooleanValue)
    { factor1 = 2/(sc.Input[3].FloatValue+1); factor2 
= 2/(sc.Input[4].FloatValue+1); factor3 = 2/
(sc.Input[5].FloatValue+1);} else

{   csum3=(sc.Input[3].FloatValue*(sc.Input[3].FloatValu
e+1))/2;
csum4=(sc.Input[4].FloatValue*(sc.Input[4].FloatValue+1)
)/2;
csum5=(sc.Input[5].FloatValue*(sc.Input[5].FloatValue+1)
)/2;};

sc.DataStartIndex=(int)
(sc.Input[3].FloatValue+sc.Input[4].FloatValue);
    sc.Subgraph[6].Data[0] = sc.BaseDataIn[3][0];  
sc.Subgraph[7].Data[0] = sc.BaseDataIn[3][0];
    sc.Subgraph[5].Data[0] = 0;
    spoint=(int)sc.Input[4].FloatValue;
    int start = max(sc.UpdateStartIndex, spoint);

for (pos=start; pos < sc.ArraySize; pos++)
{

        if(sc.Input[2].BooleanValue)
        {

    sc.Subgraph[6].Data[pos] = ((1-
factor1)*sc.Subgraph[6].Data[pos-1]) + 
(factor1*sc.BaseDataIn[3][pos]);

sc.Subgraph[7].Data[pos] = ((1-
factor2)*sc.Subgraph[7].Data[pos-1]) + 
(factor2*sc.BaseDataIn[3][pos]);

sc.Subgraph[4].Data[pos] = 



sc.Subgraph[6].Data[pos] - sc.Subgraph[7].Data[pos];
sc.Subgraph[5].Data[pos] = ((1-

factor3)*sc.Subgraph[5].Data[pos-1]) + 
(factor3*sc.Subgraph[4].Data[pos]);

sc.Subgraph[0].Data[pos] = 
sc.Subgraph[4].Data[pos] - sc.Subgraph[5].Data[pos];

sc.Subgraph[3].Data[pos] = 
sc.Input[6].FloatValue;
        if ( sc.Subgraph[0].Data[pos]>=0) 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor; else 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].SecondaryColor; 

sc.Subgraph[8].Data[pos] = 
sc.Subgraph[8].Data[pos-1] + sc.Subgraph[0].Data[pos];

sc.Subgraph[1].Data[pos] = 
sc.Subgraph[8].Data[pos] / sc.Input[7].FloatValue;

if(pos>=1+sc.Input[7].FloatValue-1) 
{sc.Subgraph[8].Data[pos] = sc.Subgraph[8].Data[pos] - 
sc.Subgraph[0].Data[pos-
(int)sc.Input[7].FloatValue+1];};
        } else
        {

    sum3=0;
for(c=0; c<=(sc.Input[3].FloatValue-1); c++) 

{ sum3=sum3+sc.BaseDataIn[3][pos-
c]*(sc.Input[3].FloatValue-c);};

sum3=sum3/csum3;
sum4=0;
for(c=0; c<=(sc.Input[4].FloatValue-1); c++) 

{ sum4=sum4+sc.BaseDataIn[3][pos-
c]*(sc.Input[4].FloatValue-c);};

sum4=sum4/csum4;
sc.Subgraph[7].Data[pos] = sum3 - sum4;
sum5=0;



for(c=0; c<=(sc.Input[5].FloatValue-1); c++) 
{ sum5=sum5+sc.Subgraph[7].Data[pos-
c]*(sc.Input[5].FloatValue-c);};

sum5=sum5/csum5;
sc.Subgraph[0].Data[pos] = 

sc.Subgraph[7].Data[pos] - sum5;

sc.Subgraph[3].Data[pos] = 
sc.Input[6].FloatValue;
        if ( sc.Subgraph[0].Data[pos]>=0) 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor; else 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].SecondaryColor; 

sc.Subgraph[6].Data[pos] = 
sc.Subgraph[6].Data[pos-1] + sc.Subgraph[0].Data[pos];

sc.Subgraph[1].Data[pos] = 
sc.Subgraph[6].Data[pos] / sc.Input[7].FloatValue;

if(pos>=spoint+sc.Input[7].FloatValue-1) 
{sc.Subgraph[6].Data[pos] = sc.Subgraph[6].Data[pos] - 
sc.Subgraph[0].Data[pos-
(int)sc.Input[7].FloatValue+1];};

        };

        sc.Subgraph[2].Data[pos] = 
sc.Subgraph[0].Data[pos];
        if 
( sc.Subgraph[2].Data[pos]>sc.Subgraph[2].Data[pos-1] && 
sc.Subgraph[2].Data[pos]>sc.Subgraph[1].Data[pos]) 
sc.Subgraph[2].DataColor[pos] = 
sc.Subgraph[2].PrimaryColor; else 
         
if( sc.Subgraph[2].Data[pos]<sc.Subgraph[2].Data[pos-1] 
&& sc.Subgraph[2].Data[pos]<sc.Subgraph[1].Data[pos]) 



sc.Subgraph[2].DataColor[pos] = 
sc.Subgraph[2].SecondaryColor; else  
           sc.Subgraph[2].DataColor[pos] = 
sc.Subgraph[1].PrimaryColor;

}
}

/
********************************************************
***************/
SCSFExport scsf_wStoch(SCStudyGraphRef sc)
{
if(sc.SetDefaults)
  {

sc.GraphName="Stoch with SMA";
    sc.StudyDescription="Watts Stoch";

sc.Subgraph[0].Name="K";
sc.Subgraph[1].Name="D";
sc.Subgraph[2].Name="Line 1";
sc.Subgraph[3].Name="Line 2";
sc.Subgraph[4].Name="MA";

sc.Input[2].Name="L";
sc.Input[2].SetFloat(8);

    sc.Input[3].Name="K";
sc.Input[3].SetFloat(3);

sc.Input[4].Name="D";
sc.Input[4].SetFloat(3);

sc.Input[5].Name="Line 1 Value";
sc.Input[5].SetFloat(0);

sc.Input[6].Name="Line 2 Value";



sc.Input[6].SetFloat(0);

sc.Input[7].Name="SMA Length";
sc.Input[7].SetFloat(10);

    sc.FreeDLL=0;   

return;
  } 

if(sc.ArraySize<100)
return;

   sc.Subgraph[0].SecondaryColorUsed = 1;
   int    pos,c,L;
   double  range, h, l, sk, sk1, sd, sd1, fk, factork, 
factord,K,D,sumk,sumd;

   L = (int)sc.Input[2].FloatValue;
 K = sc.Input[3].FloatValue;
    D = sc.Input[4].FloatValue;

   fk= sc.BaseDataIn[3][9]; sk=fk; sd=fk;
   factork=2/(K+1); factord=1/D; 
   float factors=2/(sc.Input[7].FloatValue+1); 

sc.DataStartIndex=50;  sumk=0; sumd=0;
int start = max(sc.UpdateStartIndex, 8);
for (pos=start,c=1; pos < sc.ArraySize; pos++,c++)
{

h=0; l=9999999;
for(int i=0;i<L;i++)

{if(h<sc.BaseDataIn[1][pos-i]) 
h=sc.BaseDataIn[1][pos-i];

 if(l>sc.BaseDataIn[2][pos-i]) 
l=sc.BaseDataIn[2][pos-i];



}
//fk= sc.Subgraph[5].Data[pos]  

sk=sc.Subgraph[6].Data[pos] sd=sc.Subgraph[7].Data[pos]
range=(h-l);
if(range>0) 

sc.Subgraph[5].Data[pos]=100*(sc.BaseDataIn[3][pos]-l)/
range; else sc.Subgraph[5].Data[pos]=0;

sk1=sk; sd1=sd;

sc.Subgraph[6].Data[pos]=factork*sc.Subgraph[5].Data[pos
] + (1-factork)*sc.Subgraph[6].Data[pos-1]; 
        
sc.Subgraph[7].Data[pos]=factord*sc.Subgraph[6].Data[pos
] + (1-factord)*sc.Subgraph[7].Data[pos-1];

sc.Subgraph[0].Data[pos] = 
sc.Subgraph[6].Data[pos];

sc.Subgraph[1].Data[pos] = 
sc.Subgraph[7].Data[pos];

sc.Subgraph[2].Data[pos] = 
sc.Input[5].FloatValue;

sc.Subgraph[3].Data[pos] = 
sc.Input[6].FloatValue;

sc.Subgraph[4].Data[pos] = 
factors*sc.Subgraph[0].Data[pos] + (1-
factors)*sc.Subgraph[4].Data[pos-1];     
        
if( sc.Subgraph[0].Data[pos]>sc.Subgraph[0].Data[pos-1]) 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor; else 
        
if( sc.Subgraph[0].Data[pos]<sc.Subgraph[0].Data[pos-1]) 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].SecondaryColor;

}
}



/
********************************************************
***************/
SCSFExport scsf_Volume(SCStudyInterfaceRef sc)
{

SCSubgraphRef Vol = sc.Subgraph[0];
SCSubgraphRef OeC = sc.Subgraph[1];
SCSubgraphRef PGraph = sc.Subgraph[2];
SCSubgraphRef OverVolColor = sc.Subgraph[3];
SCSubgraphRef Temp9 = sc.Subgraph[9];

SCInputRef MaxVolBarSize = sc.Input[3];
SCInputRef Use2Colors = sc.Input[4];

if(sc.SetDefaults)
{

sc.GraphName="Kiwis Volume Study";

Vol.Name="Volume";
Vol.DrawStyle = DRAWSTYLE_BAR;
Vol.PrimaryColor = RGB(0,255,0);
Vol.SecondaryColorUsed = 1;
Vol.SecondaryColor = RGB(0,127,0);

OeC.Name="O=C";
OeC.DrawStyle = DRAWSTYLE_HIDDEN;
OeC.PrimaryColor = RGB(255,0,255);

PGraph.Name="P";
PGraph.DrawStyle = DRAWSTYLE_POINT;
PGraph.PrimaryColor = RGB(255,255,0);
PGraph.SecondaryColorUsed = 1;
PGraph.SecondaryColor = RGB(127,127,0);

OverVolColor.Name="OverVol Color";



OverVolColor.DrawStyle = DRAWSTYLE_IGNORE;
OverVolColor.PrimaryColor = RGB(255,127,0);

MaxVolBarSize.Name="Max Size of Vol Bar ";
MaxVolBarSize.SetFloat(1500);

Use2Colors.Name="Use Only 2 Colors";
Use2Colors.SetYesNo(0);

sc.FreeDLL=0;

return;
}

int pos, lookback=39;
float vol, projection;
s_UseTool Tool;    

if(Temp9[1] != 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime() || 
sc.UpdateStartIndex==0)

{
for (int i=1; i<50; i++) // -1 = last object 

added, -2 = 2nd to last, etc
{

if 
(sc.GetUserDrawnChartDrawing(sc.ChartNumber, 
DRAWING_UNKNOWN, Tool, -i))

{
if(Tool.Region==sc.GraphRegion )  
{

if(Tool.DrawingType<=DRAWING_RAY) 
{

if(Tool.BeginValue > 
(Tool.EndValue-3) && Tool.BeginValue < 
(Tool.EndValue+3))

{



MaxVolBarSize.SetFloat(Tool.BeginValue*2);
i=99999;

}
}

}
} 
else 

i=99999;
}

}
Temp9[1] = 

(float)sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();  // 
Seconds since 0:00

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
if(sc.Close[pos]>sc.Open[pos])

{Vol.DataColor[pos] = Vol.PrimaryColor;} else
if(sc.Close[pos]<sc.Open[pos])

{Vol.DataColor[pos] = Vol.SecondaryColor;} else
if(!Use2Colors.GetYesNo()) 

{Vol.DataColor[pos] = OeC.PrimaryColor;} else
{Vol.DataColor[pos] = 

Vol.DataColor[pos-1];};
vol= fabs(sc.Volume[pos]);
if(vol<MaxVolBarSize.GetFloat()) Vol[pos]=vol; 

else 
{

Vol[pos]=MaxVolBarSize.GetFloat();
if(vol>1.1*MaxVolBarSize.GetFloat())

Vol.DataColor[pos] = 
OverVolColor.PrimaryColor;

};
}



pos=sc.ArraySize-1;
if(fabs(sc.NumberOfTrades[pos])>3) // wait 3 ticks 

before putting volume up
{

projection=Vol[pos]/

(float(sc.DateTimeOfLastFileRecord.GetTime()-
sc.BaseDateTimeIn[pos].GetTime())/sc.SecondsPerBar);

}

if(projection > MaxVolBarSize.GetFloat()) 
{

projection = MaxVolBarSize.GetFloat(); 
PGraph.DataColor[pos] = PGraph.SecondaryColor; 

}
else

PGraph.DataColor[pos] = PGraph.PrimaryColor;

PGraph[pos]=projection;
PGraph[pos-1]=0; 
PGraph[pos-40]=0; 
OeC[pos]=0.0000000001f;

}

/
********************************************************
***************/
SCSFExport scsf_WeeklyPivot(SCStudyGraphRef sc)
{

if(sc.Subgraph[8].Data[1]==sc.BaseDateTimeIn[sc.ArraySiz
e-1].GetTime() && sc.UpdateStartIndex!=0) return;

sc.Subgraph[8].Data[1]= 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();

if (sc.SetDefaults)
{    



sc.GraphName="W_P";
sc.StudyDescription="Weekly High & Low";
sc.Subgraph[0].Name="H1";        
sc.Subgraph[1].Name="H"; 
sc.Subgraph[2].Name="L";        
sc.Subgraph[3].Name="L1"; 
sc.Subgraph[6].Name="O";        
sc.Subgraph[7].Name="C"; 
sc.Input[3].Name="Weekly 0, Monthly 1, Annual 

2";
sc.Input[4].Name="Fix this month to hh & ll";
sc.Input[4].ValueType=YESNO_VALUE; 
sc.GraphRegion=0;
sc.FreeDLL=0; 
return;

}

int pos, Rollover;
int& Start = sc.PersistVars->i1;
int Year, Month, Day, Year1, Month1, Day1;
float&  h=sc.Subgraph[8].Data[3]; float&  

l=sc.Subgraph[8].Data[4];
float&  sh=sc.Subgraph[8].Data[5]; float&  

sl=sc.Subgraph[8].Data[6];
float&  oo=sc.Subgraph[8].Data[7]; float&  

cc=sc.Subgraph[8].Data[8];
if(sc.UpdateStartIndex==0)
{

pos=1; h=sc.BaseDataIn[1][pos]; 
l=sc.BaseDataIn[2][pos]; sh=h; sl=l;

}

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{



sc.BaseDateTimeIn[pos].GetDateYMD(Year, Month, 
Day); sc.BaseDateTimeIn[pos-1].GetDateYMD(Year1, 
Month1, Day1);

if( (sc.Input[3].FloatValue==0 && 
sc.BaseDateTimeIn[pos-1].GetDayOfWeek() > 
sc.BaseDateTimeIn[pos].GetDayOfWeek()) ||

(sc.Input[3].FloatValue==1 && Month != 
Month1) ||

(sc.Input[3].FloatValue==2 && Year != 
Year1)  )

{ Rollover=1; Start=pos;}

if(h<sc.BaseDataIn[1][pos]) h=sc.BaseDataIn[1]
[pos];

if(l>sc.BaseDataIn[2][pos]) l=sc.BaseDataIn[2]
[pos];

if(Rollover==1) { sh=h; sl=l; 
h=sc.BaseDataIn[1][pos]; l=sc.BaseDataIn[2][pos]; 

oo=sc.BaseDataIn[0][pos]; cc=sc.BaseDataIn[3]
[pos-1]; Rollover=0;} 

sc.Subgraph[0].Data[pos]=sh; 
sc.Subgraph[1].Data[pos]=h;
sc.Subgraph[2].Data[pos]=l; 
sc.Subgraph[3].Data[pos]=sl;
sc.Subgraph[6].Data[pos]=oo; 
sc.Subgraph[7].Data[pos]=cc;

if(sc.Input[4].BooleanValue) 
{ 

for(int i=Start; i<sc.ArraySize-1; i++)
{

sc.Subgraph[1].Data[i]=h;
sc.Subgraph[2].Data[i]=l; 

}
}; 

};



}

/
********************************************************
***************/
SCSFExport scsf_Pivot_H(SCStudyGraphRef sc)
{

if(sc.Subgraph[8].Data[1]==sc.BaseDateTimeIn[sc.ArraySiz
e-1].GetTime() && sc.UpdateStartIndex!=0) return;

sc.Subgraph[8].Data[1]= 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();

if (sc.SetDefaults)
{    

sc.GraphName="Pivots_Hourly";
sc.StudyDescription="Hourly Pivots";
sc.Subgraph[0].Name="R2";        
sc.Subgraph[1].Name="R1"; 
sc.Subgraph[2].Name="P";       
sc.Subgraph[3].Name="S1";     
sc.Subgraph[4].Name="S2";  
sc.Subgraph[5].Name="R3";        
sc.Subgraph[6].Name="S3";   
sc.Subgraph[7].Name="R4";     
sc.Subgraph[8].Name="S4";  
sc.Subgraph[9].Name="R05"; 
sc.Subgraph[10].Name="R15";
sc.Subgraph[11].Name="R25";
sc.Subgraph[12].Name="S05";
sc.Subgraph[13].Name="S15"; 
sc.Subgraph[14].Name="S25";
sc.Subgraph[15].Name="RS35";
sc.Input[3].Name="Divide Hour by: ";
if(sc.Input[3].FloatValue==0) 

sc.Input[3].FloatValue = 1;
sc.Input[4].Name="Offset to add to hours if 



start of multihour period is incorrect";
sc.Input[5].Name="Use Minutes instead of 

Hours";
sc.Input[5].ValueType=YESNO_VALUE;  
sc.GraphRegion=0;
sc.FreeDLL=0; 
return;

}

float&  h=sc.Subgraph[8][3];          float&  
l=sc.Subgraph[8][4];

float&  sh=sc.Subgraph[8][5];         float&  
sl=sc.Subgraph[8][6];

float&  r2=sc.Subgraph[8][10];        float&  
r1=sc.Subgraph[8][11];

float&  pp=sc.Subgraph[8][12];        float&  
scl=sc.Subgraph[8][13]; 

float&  s1=sc.Subgraph[8][14];        float&  
s2=sc.Subgraph[8][15];

float&  r3=sc.Subgraph[8][16];        float&  
s3=sc.Subgraph[8][17];

float&  r4=sc.Subgraph[8][18];        float&  
s4=sc.Subgraph[8][19];

float&  r05=sc.Subgraph[8][20];       float&  
s05=sc.Subgraph[8][21];

float&  r15=sc.Subgraph[8][22];       float&  
s15=sc.Subgraph[8][23];

float&  r25=sc.Subgraph[8][24];       float&  
s25=sc.Subgraph[8][25];

float&  r35=sc.Subgraph[8][26];       float&  
s35=sc.Subgraph[8][27];

int pos;
int H1, M1, M2, S1, H2, firsttime;
float k1,k2;



for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
sc.BaseDateTimeIn[pos-1].GetTimeHMS(H1, M1, 

S1); sc.BaseDateTimeIn[pos].GetTimeHMS(H2, M2, S1);
if(sc.Input[5].BooleanValue)
{k1=M1/sc.Input[3].FloatValue; k2=M2/

sc.Input[3].FloatValue; } else
{k1=(H1-sc.Input[4].FloatValue)/

sc.Input[3].FloatValue; k2=(H2-sc.Input[4].FloatValue)/
sc.Input[3].FloatValue; }

H1=int(k1); H2=int(k2); 
if(H1!=H2)
{

if(firsttime==1)
{

sh=h; sl=l; scl=sc.BaseDataIn[3]
[pos-1]; firsttime=0;

//float range=sh-sl, range2=2*range, 
range3=3*range;

pp=(sh+sl+scl)/3; 
r1=2*pp-sl; s1=2*pp-sh; r2=pp+sh-sl; 

s2=pp-sh+sl; 
r3=2*pp+sh-2*sl; s3=2*pp+sl-2*sh; 

r4=3*pp+sh-3*sl; s4=3*pp+sl-3*sh;
//r3=pp+range2; s3=pp-range2; 

r4=pp+range3; s4=pp-range3;
r05=(pp+r1)/2; r15=(r2+r1)/2; 

r25=(r2+r3)/2; r35=(r4+r3)/2; 
s05=(pp+s1)/2; s15=(s2+s1)/2; 

s25=(s2+s3)/2; s35=(s4+s3)/2; 
h=sc.BaseDataIn[1][pos]; 

l=sc.BaseDataIn[2][pos];
};

} else firsttime=1;
if(h<sc.BaseDataIn[1][pos]) h=sc.BaseDataIn[1]

[pos];



if(l>sc.BaseDataIn[2][pos]) l=sc.BaseDataIn[2]
[pos];

sc.Subgraph[0].Data[pos]=r2;sc.Subgraph[1].Data[pos]=r1;
sc.Subgraph[2].Data[pos]=pp;sc.Subgraph[3].Data[pos]=s1;
sc.Subgraph[4].Data[pos]=s2;

sc.Subgraph[5].Data[pos]=r3;sc.Subgraph[6].Data[pos]=s3;
sc.Subgraph[7].Data[pos]=r4;sc.Subgraph[8].Data[pos]=s4;

sc.Subgraph[9].Data[pos]=r05;sc.Subgraph[10].Data[pos]=r
15;sc.Subgraph[11].Data[pos]=r25;

sc.Subgraph[12].Data[pos]=s05;sc.Subgraph[13].Data[pos]=
s15; sc.Subgraph[14].Data[pos]=s25;

if(sc.Subgraph[15].Data[pos-1]==s35) 
sc.Subgraph[15].Data[pos]=r35; else 
sc.Subgraph[15].Data[pos]=s35;

};
}

/
********************************************************
***************/
SCSFExport scsf_TimePivots(SCStudyGraphRef sc)
{

if(sc.Subgraph[8].Data[1]==sc.BaseDateTimeIn[sc.ArraySiz
e-1].GetTime() && sc.UpdateStartIndex!=0) return;

sc.Subgraph[8].Data[1]= 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();

if (sc.SetDefaults)
{    

sc.GraphName="Show OHL or C of Time Bars";
sc.StudyDescription="Time Values";
sc.Subgraph[0].Name="T1 Colour";        



sc.Subgraph[1].Name="T2 Colour"; 
sc.Subgraph[2].Name="T3 Colour";       
sc.Subgraph[3].Name="T4 Colour";    
sc.Input[2].Name="Time 1";
sc.Input[3].Name="Time 2";
sc.Input[4].Name="Time 3";
sc.Input[5].Name="Time 4";
sc.Input[2].ValueType=TIME_VALUE;
sc.Input[3].ValueType=TIME_VALUE;
sc.Input[4].ValueType=TIME_VALUE;
sc.Input[5].ValueType=TIME_VALUE;
sc.Input[6].Name="T1: O,H,L,C (0,1,2,3)";
sc.Input[7].Name="T2: O,H,L,C (0,1,2,3)";
sc.Input[8].Name="T3: O,H,L,C (0,1,2,3)";
sc.Input[9].Name="T4: O,H,L,C (0,1,2,3)";
sc.GraphRegion=0;  
sc.FreeDLL=0; 
return;

}

float&  t1=sc.Subgraph[8].Data[3];          float&  
t2=sc.Subgraph[8].Data[4];

float&  t3=sc.Subgraph[8].Data[5];          float&  
t4=sc.Subgraph[8].Data[6];

float t1t=0, t2t=0, t3t=0, t4t=0;
int pos;

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
if(sc.BaseDateTimeIn[pos-1].GetDate()!

=sc.BaseDateTimeIn[pos].GetDate())
//   {t1=t1t; t2=t2t; t3=t3t; t4=t4t; }

{t1=0; t2=0; t3=0; t4=0; }

if(sc.BaseDateTimeIn[pos-1].GetTime()<sc.Input[2].GetTim



e() && 
sc.BaseDateTimeIn[pos].GetTime()>=sc.Input[2].GetTime())

{t1=sc.BaseDataIn[int(sc.Input[6].FloatValue)]
[pos];} else

if(sc.BaseDateTimeIn[pos-1].GetTime()<sc.Input[3].GetTim
e() && 
sc.BaseDateTimeIn[pos].GetTime()>=sc.Input[3].GetTime())

{t2=sc.BaseDataIn[int(sc.Input[7].FloatValue)]
[pos];} else

if(sc.BaseDateTimeIn[pos-1].GetTime()<sc.Input[4].GetTim
e() && 
sc.BaseDateTimeIn[pos].GetTime()>=sc.Input[4].GetTime())

{t3=sc.BaseDataIn[int(sc.Input[8].FloatValue)]
[pos];} else

if(sc.BaseDateTimeIn[pos-1].GetTime()<sc.Input[5].GetTim
e() && 
sc.BaseDateTimeIn[pos].GetTime()>=sc.Input[5].GetTime())

{t4=sc.BaseDataIn[int(sc.Input[9].FloatValue)]
[pos];};

sc.Subgraph[0].Data[pos]=t1;sc.Subgraph[1].Data[pos]=t2;
sc.Subgraph[2].Data[pos]=t3;sc.Subgraph[3].Data[pos]=t4;

};
}

/
*=======================================================
===================*/
SCSFExport scsf_FibBands(SCStudyGraphRef sc)
{

if(sc.SetDefaults)



{
sc.GraphName = "FibBands";
sc.GraphRegion = 0;
sc.Subgraph[0].Name = "MA";
sc.Subgraph[1].Name = "U1";
sc.Subgraph[2].Name = "L1";
sc.Subgraph[3].Name = "U2";
sc.Subgraph[4].Name = "L2";
sc.Subgraph[5].Name = "U3";
sc.Subgraph[6].Name = "L3";
sc.Subgraph[4].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[5].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[6].DrawStyle = DRAWSTYLE_LINE;

sc.Input[0].Name = "Study And Subgraph 
Reference";

sc.Input[0].SetStudySubgraphValues(0,  
SC_LAST);

sc.Input[2].Name = "MA Type";

sc.Input[2].SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

sc.Input[3].Name = "True Range MA Type";

sc.Input[3].SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

sc.Input[4].Name = "MA Length (Set to 1 if 
using study and want to match it exactly)";

sc.Input[5].Name = "ATR MA Length";

sc.Input[4].SetFloat(8.0);
sc.Input[5].SetFloat(14.0);

sc.Input[6].Name = "Fib 1";
sc.Input[7].Name = "Fib 2";



sc.Input[8].Name = "Fib 3";

sc.Input[6].SetFloat(0.382);
sc.Input[7].SetFloat(0.618);
sc.Input[8].SetFloat(1.0);

sc.CalculationPrecedence = LOW_PREC_LEVEL;
sc.AutoLoop = 1;
sc.FreeDLL = 0;
return;

}

SCFloatArray SubgraphArray;

sc.GetStudyArrayUsingID(sc.Input[0].GetStudyID(), 
sc.Input[0].GetSubgraphIndex(), SubgraphArray); 

sc.MovingAverage(SubgraphArray, sc.Subgraph[0], 
sc.Input[2].GetMovAvgType(), sc.Index, 
sc.Input[4].FloatValue);

sc.ATR(sc.BaseDataIn, sc.Subgraph[8], sc.Index, 
sc.Input[5].FloatValue, sc.Input[3].GetMovAvgType());

float gap = sc.Subgraph[8][sc.Index]; 
float t1 = sc.Subgraph[0][sc.Index]

+sc.Input[6].FloatValue*gap;
float b1 = sc.Subgraph[0][sc.Index]-

sc.Input[6].FloatValue*gap;
float t2 = sc.Subgraph[0][sc.Index]

+sc.Input[7].FloatValue*gap;
float b2 = sc.Subgraph[0][sc.Index]-

sc.Input[7].FloatValue*gap;
float t3 = sc.Subgraph[0][sc.Index]

+sc.Input[8].FloatValue*gap;
float b3 = sc.Subgraph[0][sc.Index]-



sc.Input[8].FloatValue*gap;

sc.Subgraph[1][sc.Index] = t1;
sc.Subgraph[2][sc.Index] = b1;
sc.Subgraph[3][sc.Index] = t2;
sc.Subgraph[4][sc.Index] = b2;
sc.Subgraph[5][sc.Index] = t3;
sc.Subgraph[6][sc.Index] = b3;

}

/
********************************************************
***************/
SCSFExport scsf_Trend(SCStudyGraphRef sc)
{

SCSubgraphRef e1 = sc.Subgraph[0];
SCSubgraphRef e2 = sc.Subgraph[1];

SCSubgraphRef lh = sc.Subgraph[2];
SCSubgraphRef ll = sc.Subgraph[3];

SCSubgraphRef Up = sc.Subgraph[4];
SCSubgraphRef Dn = sc.Subgraph[5];

SCSubgraphRef Dirn = sc.Subgraph[6]; SCSubgraphRef 
Trend = sc.Subgraph[7];

if (sc.SetDefaults)
{

sc.GraphName="KiwiSuperTrend";
sc.StudyDescription="Uses LSMA of Bar Highs and 

Lows to determine trend";
e1.Name="e1"; e1.SecondaryColorUsed=1;
e2.Name="e2"; e2.SecondaryColorUsed=1;
lh.Name="lh"; lh.DrawStyle=5;
ll.Name="ll"; ll.DrawStyle=5;        
Up.Name="Up"; Up.DrawStyle=5;
Dn.Name="Dn"; Dn.DrawStyle=5;



Dirn.Name="Dirn"; Dirn.DrawStyle=5;
Trend.Name="Trend"; Trend.SecondaryColorUsed=1;
sc.Input[2].Name="EMA1";

sc.Input[2].SetFloat(21);
sc.Input[3].Name="EMA2";

sc.Input[3].SetFloat(34);
sc.Input[4].Name="LSMA";

sc.Input[4].SetFloat(8);
sc.Input[5].Name="Bars for Trend Start";

sc.Input[5].SetFloat(5);
sc.Input[6].Name="Bars for Trend Confirmed";

sc.Input[6].SetFloat(15);
sc.Input[7].Name="Bars back when Trend Not 

Confirmed"; sc.Input[7].SetFloat(2);
sc.GraphRegion=0;
sc.ScaleRangeType=SCALE_SAMEASREGION;
sc.DrawZeros=0;
return;

}

int ps, i, upcnt=0,dncnt=0;
for (ps=sc.UpdateStartIndex; ps < sc.ArraySize; ps+

+)
{

sc.MovingAverage(sc.BaseDataIn[SC_LAST], e1, 
MOVAVGTYPE_EXPONENTIAL, ps, 
(int)sc.Input[2].FloatValue);

sc.MovingAverage(sc.BaseDataIn[SC_LAST], e2, 
MOVAVGTYPE_EXPONENTIAL, ps, 
(int)sc.Input[3].FloatValue);

sc.MovingAverage(sc.BaseDataIn[SC_HIGH], lh, 
MOVAVGTYPE_LINEARREGRESSION, ps, 
(int)sc.Input[4].FloatValue);

sc.MovingAverage(sc.BaseDataIn[SC_LOW],  ll, 
MOVAVGTYPE_LINEARREGRESSION, ps, 
(int)sc.Input[4].FloatValue);



Up[ps]=0; Dn[ps]=0;
upcnt=0; dncnt=0; 
for(i=0;i<sc.Input[5].FloatValue;i++) {

if(lh[ps-i]>e1[ps-i] || lh[ps-i]>e2[ps-i]) 
++upcnt;

if(ll[ps-i]<e1[ps-i] || ll[ps-i]<e2[ps-i]) 
++dncnt;

}
if(upcnt>=sc.Input[5].FloatValue) Up[ps]=5;
if(dncnt>=sc.Input[5].FloatValue) Dn[ps]=5;
upcnt=0; dncnt=0; 
for(i=0;i<sc.Input[5].FloatValue;i++) {

if(Up[ps-i]==10) ++upcnt;
if(Dn[ps-i]==10) ++dncnt;

}
if(upcnt>0 && lh[ps]>e1[ps] && 

lh[ps-1]>e1[ps-1]) Up[ps]=5;
if(dncnt>0 && ll[ps]>e1[ps] && 

ll[ps-1]>e1[ps-1]) Dn[ps]=5;
upcnt=0; dncnt=0; 

for(i=0;i<(sc.Input[6].FloatValue+sc.Input[7].FloatValue
);i++) {

if(lh[ps-i]>e1[ps-i] || lh[ps-i]>e2[ps-i]) 
++upcnt;

if(ll[ps-i]<e1[ps-i] || ll[ps-i]<e2[ps-i]) 
++dncnt;

}
if(upcnt>=sc.Input[6].FloatValue) Up[ps]=10;
if(dncnt>=sc.Input[6].FloatValue) Dn[ps]=10;

if(Dirn[ps-1]==10 && Up[ps]==10) Dirn[ps]=10;
else if(Dirn[ps-1]==-10 && Dn[ps]==10) Dirn[ps]=-10;

else if(Up[ps]>Dn[ps]) {if(Up[ps]==10) 
Dirn[ps]=10; else if(Up[ps]==5) Dirn[ps]=5; } else



{if(Dn[ps]==10) Dirn[ps]=-10; else 
if(Dn[ps]==5) Dirn[ps]=-5; }

if(Up[ps]==10) 
{e1.DataColor[ps]=e1.PrimaryColor;} else if(Up[ps]==5) 
{e1.DataColor[ps]=e1.SecondaryColor;} 

else {e1.DataColor[ps]=lh.PrimaryColor;}
if(Dn[ps]==10) 

{e2.DataColor[ps]=e2.PrimaryColor;} else if(Dn[ps]==5) 
{e2.DataColor[ps]=e2.SecondaryColor;} 

else {e2.DataColor[ps]=lh.PrimaryColor;}

if(Trend.DrawStyle!=5) {
Trend[ps]=e2[ps]; 

e1.DataColor[ps]=lh.PrimaryColor;
if(Dirn[ps]==10 && Dn[ps]==0) 

{Trend.DataColor[ps]=e1.PrimaryColor;} 
else if(Dirn[ps]>0) 

{Trend.DataColor[ps]=e1.SecondaryColor;} 
else if(Dirn[ps]==-10 && Up[ps]==0) 

{Trend.DataColor[ps]=e2.PrimaryColor;} 
else if(Dirn[ps]<0) 

{Trend.DataColor[ps]=e2.SecondaryColor;} 
else {Dirn.DataColor[ps]=lh.PrimaryColor;}

}

}
}

/
*=======================================================
===================*/
SCSFExport scsf_HullMovingAverage(SCStudyGraphRef sc)
{

// Configuration



if (sc.SetDefaults)
{

sc.GraphName = "Hull Moving Average 
(varSqrt)"; // study name shown in F6 menu and on the 
chart

sc.StudyDescription = "Alan Hull's MA with 
options for truncation of the Sqrt of the Period"; // 
F6-study-function - r-pane

sc.GraphRegion = 0;    // zero based region 
number

sc.DrawZeros = 0;
// during development set this flag to 1, so 

the dll can be modified. When development is done set it 
to 0 to speed up the function calling.

//sc.FreeDLL = 0;

sc.Subgraph[0].Name = "HMA";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[0].PrimaryColor = RGB(0,185,47); // 

green

sc.Input[0].Name = "Input Data";
sc.Input[0].SetInputDataIndex(SC_LAST); // 

default data field

sc.Input[1].Name = "Length";
sc.Input[1].SetInt(14);            // default 

integer value
sc.Input[1].SetIntLimits(1, 1000); // min-max 

value

sc.Input[2].Name = "Round Sqrt of Period to 
Nearest Integer";

sc.Input[2].ValueType=YESNO_VALUE;



sc.AutoLoop = 1;

return;
}

// Data processing

unsigned long DFI  = 
sc.Input[0].GetInputDataIndex(); // Data Field Index

int           Length  = sc.Input[1].GetInt();

int ipd2 = Length/2;                           // 
integer of Length/2

sc.WeightedMovingAverage(sc.BaseData[DFI], 
sc.Subgraph[1], sc.Index, ipd2);

sc.WeightedMovingAverage(sc.BaseData[DFI], 
sc.Subgraph[2], sc.Index, Length);

float wma1 = sc.Subgraph[1][sc.Index];
float wma2 = sc.Subgraph[2][sc.Index];
sc.Subgraph[3][sc.Index] = 2*wma1 - wma2;

int isrp ;
if(sc.Input[2].BooleanValue)     {isrp = 

int(sqrt((double)Length) + 0.5);}         // rounded 
square root of Length

else {isrp = 
int(sqrt((double)Length) - 0.5);};

sc.WeightedMovingAverage(sc.Subgraph[3], 
sc.Subgraph[0], sc.Index, isrp);        // HMA

sc.Subgraph[5].Name = "isrpflex";
sc.Subgraph[5][sc.ArraySize-1]=isrp; sc.Subgraph[5]

[sc.ArraySize-2]=sc.Input[2].BooleanValue;



}

/
*=======================================================
===================*/
SCSFExport scsf_UpsideDown(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Upside Down";
sc.StudyDescription = " ";
sc.IsCustomChart = 1;  // true
sc.GraphRegion = 0;  // First region
sc.DrawZeros = 0;  // false
sc.GraphDrawType=GDT_OHLCBAR ;
sc.StandardChartHeader = 1; // true
sc.UpdateAlways=1;

sc.Subgraph[0].Name = "Open";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;

sc.Subgraph[1].Name = "High";
sc.Subgraph[1].DrawStyle = DRAWSTYLE_LINE;

sc.Subgraph[2].Name = "Low";
sc.Subgraph[2].DrawStyle = DRAWSTYLE_LINE;

sc.Subgraph[3].Name = "Last";
sc.Subgraph[3].DrawStyle = DRAWSTYLE_LINE;

sc.Subgraph[4].Name = "Volume";
sc.Subgraph[3].DrawStyle = DRAWSTYLE_IGNORE;

sc.Input[2].Name = "Other Chart Number"; 
sc.Input[2].SetFloat(1);

sc.Input[3].Name = "Subtrace Price from: ";
sc.FreeDLL=0;
return;

}

SCFloatArray PO,PH,PL,PC,PV;
SCDateTimeArray DTA;



int i, size;
int ChartNumber = -(int)sc.Input[2].FloatValue;
float Sub=sc.Input[3].FloatValue;
int& LastBarStart  = sc.PersistVars->i1;

sc.GetChartArray(ChartNumber,0,PO);
sc.GetChartArray(ChartNumber,1,PH);
sc.GetChartArray(ChartNumber,2,PL);
sc.GetChartArray(ChartNumber,3,PC);
sc.GetChartArray(ChartNumber,4,PV);
sc.GetChartDateTimeArray(ChartNumber,DTA);
size = DTA.GetArraySize();

if (sc.UpdateStartIndex == 0)
{

LastBarStart=0;
sc.ResizeArrays(0);

}

for (i = LastBarStart; i < size; i++)
{

if (sc.OutArraySize - 1 < i) sc.AddElements(1);
sc.DateTimeOut[i] = DTA[i];
sc.Subgraph[SC_OPEN][i] = Sub-PO[i];
sc.Subgraph[SC_HIGH][i] = Sub-PH[i];
sc.Subgraph[SC_LOW][i] =  Sub-PL[i];
sc.Subgraph[SC_LAST][i] = Sub-PC[i];
sc.Subgraph[SC_VOLUME][i] = PV[i];

}
i=size-1;
sc.Subgraph[SC_OPEN][i] = Sub-PO[i];
sc.Subgraph[SC_HIGH][i] = Sub-PH[i];
sc.Subgraph[SC_LOW][i] =  Sub-PL[i];
sc.Subgraph[SC_LAST][i] = Sub-PC[i];
sc.Subgraph[SC_VOLUME][i] = PV[i];



}

/
********************************************************
***************/
SCSFExport scsf_NR7(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="NR7 ";
sc.StudyDescription="Narrow Range Bars";
sc.Subgraph[0].Name=" ";
sc.Subgraph[1].Name=" ";
sc.Subgraph[2].Name=" ";
sc.Subgraph[3].Name=" ";
sc.GraphRegion=0;
sc.ScaleRangeType=SCALE_SAMEASREGION;
sc.GraphDrawType=GDT_OHLCBAR ;
sc.Input[2].Name="Number of Bars"; 

sc.Input[2].SetFloat(7);
sc.DrawZeros=0;
return;

}

int bars = sc.Input[2].FloatValue+2;
float range, rangetemp;
if(sc.UpdateStartIndex == 0) {

sc.Subgraph[1].PrimaryColor = 
sc.Subgraph[0].PrimaryColor;

sc.Subgraph[2].PrimaryColor = 
sc.Subgraph[0].PrimaryColor;

sc.Subgraph[3].PrimaryColor = 



sc.Subgraph[0].PrimaryColor;
}

for(int pos=sc.UpdateStartIndex; pos<sc.ArraySize; 
pos++)  

{
range=sc.BaseDataIn[1][pos-2]-sc.BaseDataIn[2]

[pos-2];
for(int i=3; i<bars; i++) {

rangetemp=sc.BaseDataIn[1][pos-i]-
sc.BaseDataIn[2][pos-i];

if(rangetemp<range) range=rangetemp;
}
int postemp=pos-1;
if((sc.BaseDataIn[1][postemp]-sc.BaseDataIn[2]

[postemp])<=range) {
sc.Subgraph[1][postemp] = sc.BaseDataIn[1]

[postemp];
sc.Subgraph[2][postemp] = sc.BaseDataIn[2]

[postemp]; //+(range*0.5)
} else {

sc.Subgraph[1][postemp] = 0;sc.Subgraph[2]
[postemp] = 0;

}
sc.Subgraph[0][postemp] = 0;        

sc.Subgraph[3][postemp] = 0;
}

}

/
********************************************************
***************/
SCSFExport scsf_Times(SCStudyGraphRef sc)
{



if (sc.SetDefaults)
{    

sc.GraphName="Times set background color";
sc.StudyDescription="Changes chart colour if 

chart has bars outside your set timezone";
sc.StudyDescription="T";
sc.Subgraph[0].Name="Day Colour";        
sc.Subgraph[1].Name="Extended Day Colour"; 
sc.Input[2].Name="Extended if times are 

before";
sc.Input[3].Name="Extended if times are after";
sc.Input[2].ValueType=TIME_VALUE;
sc.Input[3].ValueType=TIME_VALUE;
sc.GraphRegion=0;
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.FreeDLL = 0; 
return;

}

if(sc.UpdateStartIndex==0)  {

sc.ChartBackgroundColor=sc.Subgraph[0].PrimaryColor;
}

for (int pos=sc.UpdateStartIndex; pos < 
sc.ArraySize; pos++)

{

if( (sc.BaseDateTimeIn[pos].GetTime()>sc.Input[3].GetTim
e() && sc.Input[3].GetTime()!=0) || 

sc.BaseDateTimeIn[pos].GetTime()<sc.Input[2].GetTime() )

sc.ChartBackgroundColor=sc.Subgraph[1].PrimaryColor;

}
}



/
********************************************************
***************/
SCSFExport scsf_RTHTimes(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{    

sc.GraphName="RTH set background color";
sc.StudyDescription="Changes chart colour if 

chart has non-RTH bars";
sc.StudyDescription="T";
sc.Subgraph[0].Name="Day Colour";        
sc.Subgraph[1].Name="Extended Day Colour"; 
sc.Input[2].ValueType=TIME_VALUE;
sc.Input[3].ValueType=TIME_VALUE;
sc.GraphRegion=0;
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.FreeDLL = 0; 
return;

}

if(sc.UpdateStartIndex==0) {

sc.ChartBackgroundColor=sc.Subgraph[0].PrimaryColor;
}

for (int pos=sc.UpdateStartIndex; pos < 
sc.ArraySize; pos++)

{
if(sc.UseSecondStartEndTimes==1) 

sc.ChartBackgroundColor=sc.Subgraph[1].PrimaryColor;

}



}

/
********************************************************
***************/
SCSFExport scsf_AR(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="Average Range";
sc.StudyDescription="Average Range";
sc.Subgraph[0].Name="AR";
sc.Input[2].Name="AR Length";
sc.Input[2].SetInt(10);
sc.Input[3].Name="AR MA Type";
sc.Input[3].ValueType = MOVAVGTYPE_VALUE; 
sc.Input[3].SetMovAvgType(MOVAVGTYPE_SIMPLE); 
sc.Input[4].Name="Use Current Bar (vs stop with 

last bar)";
sc.Input[4].SetYesNo(1);  // Yes
sc.FreeDLL=0; 
return;

}

for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+
+)

{
int j=0;
if(sc.Input[4].GetYesNo()==0) j=1;
sc.Subgraph[2][i]=sc.BaseDataIn[SC_HIGH][i-j]-

sc.BaseDataIn[SC_LOW][i-j];
sc.MovingAverage(sc.Subgraph[2], 

sc.Subgraph[0],  sc.Input[3].GetMovAvgType(), i, 
sc.Input[2].GetInt());

}



};

/
********************************************************
***************/
SCSFExport scsf_GoslinTL(SCStudyGraphRef sc)
{

sc.GraphName="Goslin Trend or Long Line";
sc.Subgraph[0].Name="SMA";
sc.Subgraph[1].Name="Early Close";
sc.FreeDLL=0; 
if(sc.SetDefaults) {return;}
sc.Subgraph[0].SecondaryColorUsed = 1;
float prev0=0;

sc.Input[2].Name="Trend SMA Length";

if(sc.ArraySize<100) return;

int    i,j,pos;
double sum1=0; double avg1=0;

if(sc.Input[2].FloatValue==0) 
sc.Input[2].FloatValue=49;

i=sc.ArraySize-(int)sc.Input[2].FloatValue;

for (pos=1; pos < sc.ArraySize; pos++)
{

sum1 = sum1 + sc.BaseDataIn[3][pos];
avg1 = sum1 / sc.Input[2].FloatValue;
j=pos-(int)sc.Input[2].FloatValue+1;
if(pos>=1+sc.Input[2].FloatValue-1) {sum1 = 



sum1 - sc.BaseDataIn[3][j];};

if(pos>sc.Input[2].FloatValue-1)
{

sc.Subgraph[0].Data[pos] = avg1;
if ( sc.Subgraph[0].Data[pos]>prev0) 

sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor; else 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].SecondaryColor; prev0= 
sc.Subgraph[0].Data[pos];

if(pos==sc.ArraySize-1) 
sc.Subgraph[1].Data[pos]=sc.BaseDataIn[3][i]; else

if(pos==i) 
sc.Subgraph[1].Data[pos]=sc.BaseDataIn[3][pos]; else

sc.Subgraph[1].Data[pos]=0;
};

};
}

/
********************************************************
***************/
SCSFExport scsf_GoslinML(SCStudyGraphRef sc)
{

sc.GraphName="Goslin Medium Line & Concurrency 
Indicator";

sc.Subgraph[0].Name="Concurrent";
sc.Subgraph[1].Name="Early Medium";
sc.Subgraph[2].Name="Medium (going Up)";
sc.Subgraph[3].Name="Medium (going Down)";

sc.Input[2].Name="MACD Short MA Length";
sc.Input[3].Name="MACD Long MA Length";
sc.Input[4].Name="Medium Line Length (SMA of the 



MACD)";
sc.Input[5].Name="Trend or Long Line Length for 

Concurrency Indicator";
sc.FreeDLL=0; 
if(sc.SetDefaults) {return;}

if(sc.ArraySize<100) return;

int    i,j,pos;

if(sc.Input[2].FloatValue==0) 
sc.Input[2].FloatValue=3;

if(sc.Input[3].FloatValue==0) 
sc.Input[3].FloatValue=10;

if(sc.Input[4].FloatValue==0) 
sc.Input[4].FloatValue=16;

if(sc.Input[5].FloatValue==0) 
sc.Input[5].FloatValue=49;

i=sc.ArraySize-(int)sc.Input[4].FloatValue;

double sum1=0; double sum2=0; double sum3=0; double 
sum4=0; double sum5=0;

double avg1=0; double avg2=0; double avg3=0; double 
avg4=0; double avg5=0;

double avg4p=0; double avg5p=0;

for (pos=50; pos < sc.ArraySize; pos++)
{

sum1 = sum1 + sc.BaseDataIn[3][pos];
avg1 = sum1 / sc.Input[2].FloatValue;
j=pos-(int)sc.Input[2].FloatValue+1;
if(pos>50+sc.Input[2].FloatValue-2) {sum1 = 

sum1 - sc.BaseDataIn[3][j];};

sum2 = sum2 + sc.BaseDataIn[3][pos];
avg2 = sum2 / sc.Input[3].FloatValue;



j=pos-(int)sc.Input[3].FloatValue+1;
if(pos>50+sc.Input[3].FloatValue-2) {sum2 = 

sum2 - sc.BaseDataIn[3][j];};

avg3 = avg1 - avg2;

sc.Subgraph[5].Data[pos] = avg3;
sum4 = sum4 + avg3;
avg4p= avg4;
avg4 = sum4 / sc.Input[4].FloatValue;
j=pos-(int)sc.Input[4].FloatValue+1;
if(pos>50+sc.Input[4].FloatValue-2) {sum4 = 

sum4 - sc.Subgraph[5].Data[j];};

sum5 = sum5 + sc.BaseDataIn[3][pos];
avg5p= avg5;
avg5 = sum5 / sc.Input[5].FloatValue;
j=pos-(int)sc.Input[5].FloatValue+1;
if(pos>50+sc.Input[5].FloatValue-2) {sum5 = 

sum5 - sc.BaseDataIn[3][j];};

if(pos>sc.Input[2].FloatValue+sc.Input[3].FloatValue)
{

if(((avg4p>avg4) && (avg5p>avg5)) || 
((avg4p<avg4) && (avg5p<avg5))) 

sc.Subgraph[0].Data[pos] = 1; else 
sc.Subgraph[0].Data[pos] = 0; 

if(pos==sc.ArraySize-1) 
sc.Subgraph[1].Data[pos]=sc.Subgraph[5].Data[i]; else

if(pos==i) 
sc.Subgraph[1].Data[pos]=sc.Subgraph[5].Data[pos]; else

sc.Subgraph[1].Data[pos]=0;
if(avg4>avg4p)  

{sc.Subgraph[2].Data[pos]=avg4;sc.Subgraph[3].Data[pos]=
0;} else



{sc.Subgraph[2].Data[pos]=0;sc.Subgraph[3].Data[pos]=avg
4;}

};

};}

/
********************************************************
***************/
SCSFExport scsf_Swing(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="GannSwing";
sc.Subgraph[0].Name="SwingUp";
sc.Subgraph[1].Name="SwingDn";
sc.Input[2].Name="Display Numbers";
sc.Input[2].ValueType=YESNO_VALUE;
sc.Input[3].Name="Number Font Size";
sc.Input[4].Name="Price Adjust for Time";
sc.Input[5].Name="Price Adjust for Price 

Swing";
sc.Input[8].Name="Paintbar?";
sc.Input[8].ValueType=YESNO_VALUE;
sc.FreeDLL=0; 
return;

}
if(sc.ArraySize<5) return;
sc.GraphRegion=0;

if(sc.Input[8].GetYesNo())  
{

sc.GraphDrawType=GDT_OHLCBAR ;
sc.Subgraph[0].SecondaryColorUsed = 1;



sc.Subgraph[1].SecondaryColorUsed = 1;
sc.Subgraph[2].SecondaryColorUsed = 1;
sc.Subgraph[3].SecondaryColorUsed = 1;

} else
{

sc.Subgraph[0].DrawStyle=DRAWSTYLE_STAIR;
sc.Subgraph[1].DrawStyle=DRAWSTYLE_STAIR;

};

int pos, direction=1;
float  hi=sc.BaseDataIn[3][9], hinext=hi, h1=hi, 

h2=hi,  lo=hi, lonext=lo, l1=lo, l2=lo,
highest=0, lowest=999999, swing, start, end, 

length=0;

int fs= (int) sc.Input[3].FloatValue;
if(sc.Input[4].FloatValue==sc.Input[5].FloatValue) 

sc.Input[5].FloatValue=sc.Input[5].FloatValue+2;
char cperiod[16];

sc.DataStartIndex=2;
sc.DeleteACSChartDrawing(sc.ChartNumber, 0, 562);
s_UseTool Tool; 
Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_TEXT;
Tool.LineWidth = 1;
Tool.Region = 0;
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
Tool.FontSize = fs;
Tool.LineNumber = 562; 
Tool.AddMethod = UTAM_ADD_ALWAYS;

for (pos=10; pos < sc.ArraySize-1; pos++)
{

Tool.BeginDateTime = sc.BaseDateTimeIn[pos-2];
if(direction==1)



{
if(sc.BaseDataIn[1][pos]>highest) 

highest=sc.BaseDataIn[1][pos]; if(sc.BaseDataIn[2]
[pos]<lowest) lowest=sc.BaseDataIn[2][pos]; 

end=pos; swing=highest-lowest;  length=end-
start;

if(sc.Input[2].BooleanValue && 
(sc.BaseDataIn[3][pos] < lo || pos == sc.ArraySize-1))

{
Tool.BeginValue = highest-(int) 

sc.Input[4].FloatValue;
Tool.Text=itoa((int)length,cperiod,10); Tool. Color = 
sc.Subgraph[0].PrimaryColor;

sc.UseTool(Tool);
Tool.BeginValue = highest-(int) 

sc.Input[5].FloatValue;
Tool.Text=itoa((int)swing,cperiod,10); Tool. Color = 
sc.Subgraph[0].PrimaryColor;

sc.UseTool(Tool);
}
if(sc.BaseDataIn[3][pos] < lo) // broken 3 

day trailing lows on close
{

direction=-1; l1=l2; l2=lonext; //
reverse short

highest=989898; lowest=999999;  
start=pos;

} 
} else // direction==-1
{

if(sc.BaseDataIn[1][pos]>highest) 
highest=sc.BaseDataIn[1][pos]; if(sc.BaseDataIn[2]
[pos]<lowest) lowest=sc.BaseDataIn[2][pos]; 

end=pos; swing=highest-lowest;  length=end-
start;

if(sc.Input[2].BooleanValue && 
(sc.BaseDataIn[3][pos] > hi || pos == sc.ArraySize-1))



{
Tool.BeginValue = lowest+(int) 

sc.Input[4].FloatValue;
Tool.Text=itoa((int)length,cperiod,10); Tool. Color = 
sc.Subgraph[1].PrimaryColor;

sc.UseTool(Tool);
Tool.BeginValue = lowest+(int) 

sc.Input[5].FloatValue;
Tool.Text=itoa((int)swing,cperiod,10); Tool. Color = 
sc.Subgraph[1].PrimaryColor;

sc.UseTool(Tool);
}
if(sc.BaseDataIn[3][pos] > hi) // broken 3 

day trailing  on close
{

direction=1; h1=h2; h2=hinext; //
reverse 

highest=0; lowest=989898;  start=pos;
} 

};

if(sc.BaseDataIn[1][pos] > h2) // higher bar
{

h1=h2; h2=sc.BaseDataIn[1][pos];
if(sc.BaseDataIn[2][pos-1]<lonext) 

lonext=sc.BaseDataIn[2][pos-1];
lo=lonext; lonext=sc.BaseDataIn[2][pos];
if(lonext<lo) lo=lonext;

} else
if(sc.BaseDataIn[1][pos] > sc.BaseDataIn[1]

[pos-1])
{ h2=sc.BaseDataIn[1][pos]; 

lonext=sc.BaseDataIn[2][pos]; };

if(sc.BaseDataIn[2][pos] < l2) // lower bar



{
l1=l2; l2=sc.BaseDataIn[2][pos];
if(sc.BaseDataIn[1][pos-1]>hinext) 

hinext=sc.BaseDataIn[1][pos-1];
hi=hinext; hinext=sc.BaseDataIn[1][pos];
if(hinext>hi) hi=hinext;

} else
if(sc.BaseDataIn[2][pos] < sc.BaseDataIn[2]

[pos-1])
{ l2=sc.BaseDataIn[2][pos]; 

hinext=sc.BaseDataIn[1][pos]; };

if(sc.BaseDataIn[1][pos] > hi) // pushed up 
trailing   

hi=sc.BaseDataIn[1][pos]; // pop it  
because of push 

if(sc.BaseDataIn[2][pos] < lo) // pushed down 
trailing lows  

lo=sc.BaseDataIn[2][pos]; // pop it down 
because of push down 

if(sc.Input[8].BooleanValue)  
{

sc.Subgraph[0].Data[pos] = sc.BaseDataIn[0]
[pos];  sc.Subgraph[1].Data[pos] = sc.BaseDataIn[1]
[pos];

sc.Subgraph[2].Data[pos] = sc.BaseDataIn[2]
[pos];  sc.Subgraph[3].Data[pos] = sc.BaseDataIn[3]
[pos];

if(direction==1) 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor; else

sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].SecondaryColor;

sc.Subgraph[1].DataColor[pos]= 



sc.Subgraph[0].DataColor[pos];
sc.Subgraph[2].DataColor[pos]= 

sc.Subgraph[0].DataColor[pos];  
sc.Subgraph[3].DataColor[pos]= 

sc.Subgraph[0].DataColor[pos]; 

} else
{

if(highest==989898) highest=hi;  
if(lowest==989898) lowest=lo; 

if(direction==1) 
{sc.Subgraph[0].Data[pos+1] = lo; 
sc.Subgraph[1].Data[pos+1] = 0;}

else             
{sc.Subgraph[0].Data[pos+1] =  0; 
sc.Subgraph[1].Data[pos+1] = hi;}

sc.Subgraph[2].Data[pos] = h1; 
sc.Subgraph[3].Data[pos] = h2;

sc.Subgraph[4].Data[pos] = l1; 
sc.Subgraph[5].Data[pos] = l2;

}
}

};

/
********************************************************
***************/
SCSFExport scsf_Pivots(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="Kiwi's old pivots";
sc.Subgraph[0].Name="SwingUp";
sc.Subgraph[1].Name="SwingDn";
sc.Input[2].Name="Opening Price(0) or Floor 



(Closing Price)(1) Pivot";
sc.Input[3].Name="Pvts 

1,2(0);3,H,L(1),4(2);Todays H&L(3);Pvt 
Attractor(4);Yesterday HLC & Todays 
O(5);0.5,1.5(10);2.5(11);Camarillo(20)";

sc.Input[4].Name="Open Time (9999 if day)";
sc.Input[5].Name="Close Time (9999 if day)";
sc.Input[7].Name="Pivot Attractor - Points to 

next pivot";
sc.GraphRegion=0;
sc.FreeDLL=0; 
return;

}

int opentime, closetime,  
pos,start=sc.UpdateStartIndex;

float  h=sc.BaseDataIn[1][10],l=sc.BaseDataIn[2]
[10];

float   so=0,sh=0,sl=0,scl=0,sph=0,spl=0,spc=0;
float  r1,r2,r3,r4,r5,s1,s2,s3,s4,s5,pp,

r05,r15,r25,s05,s15,s25, clb, cs, cl, csb;

if(sc.UpdateStartIndex == 0) 
{

sc.UpdateStartIndex=50;

if(sc.Input[4].FloatValue==0 && 
sc.Input[5].FloatValue==0) { opentime=9999; 
closetime=9999;sc.Input[4].FloatValue=9999; 
sc.Input[5].FloatValue=9999;} else

{ opentime=sc.Input[4].FloatValue; 
closetime=sc.Input[5].FloatValue;}

if(sc.Input[3].FloatValue==0) { 
sc.Subgraph[0].Name="R1"; sc.Subgraph[1].Name="R2"; 

sc.Subgraph[2].Name="S1"; 



sc.Subgraph[3].Name="S2";
if(sc.Input[2].FloatValue==1) 

sc.GraphName="Floor Pivots - R1 R2 S1 S2"; else 
sc.GraphName="OpenPrice Pivots - R1 R2 S1 S2";

} else

if(sc.Input[3].FloatValue==1) {
sc.Subgraph[0].Name="PP"; sc.Subgraph[1].Name="R3"; 

sc.Subgraph[2].Name="S3";
if(sc.Input[2].FloatValue==1) 

sc.GraphName="Floor Pivots - PP R3 S3"; else 
sc.GraphName="OpenPrice Pivots - PP R3 S3";

} else

if(sc.Input[3].FloatValue==2) { 
sc.Subgraph[0].Name="R4"; sc.Subgraph[1].Name="H"; 

sc.Subgraph[2].Name="S4"; 
sc.Subgraph[3].Name="L";

if(sc.Input[2].FloatValue==1) 
sc.GraphName="Floor Pivots - O H R4 S4"; else 
sc.GraphName="OpenPrice Pivots - O H R4 S4";

} else

if(sc.Input[3].FloatValue==3) 
{ sc.Subgraph[0].Name=""; sc.Subgraph[1].Name="H"; 

sc.Subgraph[2].Name="L"; sc.Subgraph[3].Name="";
sc.GraphName="Todays High and Low";
} else

if(sc.Input[3].FloatValue==4) 
{ sc.Subgraph[0].Name="Remora R"; 
sc.Subgraph[1].Name="Remora P";

sc.GraphName="Pivot Attractor";
} else

if(sc.Input[3].FloatValue==5) 
{ sc.Subgraph[0].Name="O"; sc.Subgraph[1].Name="H"; 



sc.Subgraph[2].Name="L"; 
sc.Subgraph[3].Name="C";

sc.GraphName="O H L C";
} else

if(sc.Input[3].FloatValue==10) { 
sc.Subgraph[0].Name="R0.5"; sc.Subgraph[1].Name="R1.5"; 

sc.Subgraph[2].Name="S0.5"; 
sc.Subgraph[3].Name="S1.5";

if(sc.Input[2].FloatValue==1) 
sc.GraphName="Floor Pivots - R0.5 R1.5 S0.5 S1.5"; else 
sc.GraphName="OpenPrice Pivots - R1 R2 S1 S2";

} else

if(sc.Input[3].FloatValue==11) {
sc.Subgraph[0].Name="R2.5"; sc.Subgraph[1].Name="S2.5";

if(sc.Input[2].FloatValue==1) 
sc.GraphName="Floor Pivots - R2.5 S2.5"; else 
sc.GraphName="OpenPrice Pivots - R2.5 S2.5";

} else

if(sc.Input[3].FloatValue==20) {
sc.Subgraph[0].Name="LongBreakout"; 
sc.Subgraph[1].Name="Short"; sc.Subgraph[2].Name="Long"; 
sc.Subgraph[3].Name="Short Breakout";

sc.GraphName="Camarillo Pivots";
};

}

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
if( (opentime>=9999 && 

sc.BaseDateTimeIn[pos-1].GetDate()!
=sc.BaseDateTimeIn[pos].GetDate()) ||



(opentime<9999 && 
sc.BaseDateTimeIn[pos-1].GetTime()/60<closetime && 
(sc.BaseDateTimeIn[pos].GetTime()/60>=closetime || 
sc.BaseDateTimeIn[pos-1].GetDate()!
=sc.BaseDateTimeIn[pos].GetDate())))

{sh=h; sl=l; scl=sc.BaseDataIn[3][pos-1]; 
h=sc.BaseDataIn[1][pos]; l=sc.BaseDataIn[2][pos]; }

if( (opentime>=9999 && 
sc.BaseDateTimeIn[pos-1].GetDate()!
=sc.BaseDateTimeIn[pos].GetDate()) ||

(opentime<9999 && 
(sc.BaseDateTimeIn[pos-1].GetTime()/60<opentime || 
sc.BaseDateTimeIn[pos-1].GetDate()!
=sc.BaseDateTimeIn[pos].GetDate()) && 
(sc.BaseDateTimeIn[pos].GetTime()/60>=opentime )))

{so=sc.BaseDataIn[0][pos]; h=sc.BaseDataIn[1]
[pos]; l=sc.BaseDataIn[2][pos];

if(sc.Input[2].FloatValue==1)
{pp=(sh+sl+scl)/3;} else {pp=(sh+sl+so+so)/4;}

r1=2*pp-sl; s1=2*pp-sh; r2=pp+r1-s1; s2=pp+s1-
r1; r3=pp+r1-s2; s3=pp-r2+s1;

r4=pp+r2-s2; s4=pp-r2+s2; r5=pp+r2-s2; s5=pp-
r2+s2;

r05=(pp+r1)/2; r15=(r2+r1)/2; r25=(r3+r2)/2;  
s05=(pp+s1)/2; s15=(s2+s1)/2; s25=(s3+s2)/2;

clb=((sh-sl)*(1.1/2))+scl; cs=((sh-sl)*(1.1/4))
+scl; cl=scl-((sh-sl)*(1.1/4)); csb=scl-((sh-
sl)*(1.1/2));

}

if(h<sc.BaseDataIn[1][pos]) h=sc.BaseDataIn[1]
[pos];

if(l>sc.BaseDataIn[2][pos]) l=sc.BaseDataIn[2]
[pos];

if(sc.Input[3].FloatValue==0) {sc.Subgraph[0]



[pos]=r1;sc.Subgraph[1][pos]=r2;sc.Subgraph[2]
[pos]=s1;sc.Subgraph[3][pos]=s2;} else

if(sc.Input[3].FloatValue==1) 
{sc.Subgraph[0][pos]=pp;sc.Subgraph[1]
[pos]=r3;sc.Subgraph[2][pos]=s3;sc.Subgraph[3][pos]=0;} 
else

if(sc.Input[3].FloatValue==2) 
{sc.Subgraph[0][pos]=r4;sc.Subgraph[1]
[pos]=sh;sc.Subgraph[2][pos]=s4;sc.Subgraph[3][pos]=sl;} 
else

if(sc.Input[3].FloatValue==3) 
{sc.Subgraph[1][pos]=h;sc.Subgraph[2][pos]=l;} else

if(sc.Input[3].FloatValue==5) 
{sc.Subgraph[0][pos]=so;sc.Subgraph[1]
[pos]=sh;sc.Subgraph[2][pos]=sl;sc.Subgraph[3]
[pos]=scl;} else

if(sc.Input[3].FloatValue==10) {sc.Subgraph[0]
[pos]=r05;sc.Subgraph[1][pos]=r15;sc.Subgraph[2]
[pos]=s05;sc.Subgraph[3][pos]=s15;} else

if(sc.Input[3].FloatValue==11) {sc.Subgraph[0]
[pos]=r25;sc.Subgraph[1][pos]=s25;} else

if(sc.Input[3].FloatValue==20) {sc.Subgraph[0]
[pos]=clb;sc.Subgraph[1][pos]=cs;sc.Subgraph[2]
[pos]=cl;sc.Subgraph[3][pos]=csb;} else

if(sc.Input[3].FloatValue==4)
{

if(pos==sc.ArraySize-1 && sc.Input[7].FloatValue!=0)
{

float 
X=sc.Input[7].FloatValue;

float 
SxR=0, SxS=0;



if(fabs(r1-sc.BaseDataIn[1][pos])<=X || fabs(r1-
sc.BaseDataIn[2][pos])<=X) {if(SxR==0) {SxR=r1;} else 
{if(SxR<r1) SxR=r1;};};

if(fabs(r2-sc.BaseDataIn[1][pos])<=X || fabs(r2-
sc.BaseDataIn[2][pos])<=X) {if(SxR==0) {SxR=r2;} else 
{if(SxR<r2) SxR=r2;};};

if(fabs(r3-sc.BaseDataIn[1][pos])<=X || fabs(r3-
sc.BaseDataIn[2][pos])<=X) {if(SxR==0) {SxR=r3;} else 
{if(SxR<r3) SxR=r3;};};

if(fabs(r4-sc.BaseDataIn[1][pos])<=X || fabs(r4-
sc.BaseDataIn[2][pos])<=X) {if(SxR==0) {SxR=r4;} else 
{if(SxR<r4) SxR=r4;};};

if(fabs(sh-sc.BaseDataIn[1][pos])<=X || fabs(sh-
sc.BaseDataIn[2][pos])<=X) {if(SxR==0) {SxR=sh;} else 
{if(SxR<sh) SxR=sh;};};

if(fabs( h-sc.BaseDataIn[1][pos])<=X || fabs( h-
sc.BaseDataIn[2][pos])<=X) {if(SxR==0) {SxR= h;} else 
{if(SxR< h) SxR= h;};};

if(fabs( l-sc.BaseDataIn[2][pos])<=X || fabs( l-
sc.BaseDataIn[1][pos])<=X) {if(SxR==0) {SxR= l;} else 
{if(SxR< l) SxR= l;};};

if(fabs(sl-sc.BaseDataIn[2][pos])<=X || fabs(sl-
sc.BaseDataIn[1][pos])<=X) {if(SxR==0) {SxR=sl;} else 
{if(SxR<sl) SxR=sl;};};

if(fabs(s1-sc.BaseDataIn[2][pos])<=X || fabs(s1-
sc.BaseDataIn[1][pos])<=X) {if(SxR==0) {SxR=s1;} else 



{if(SxR<s1) SxR=s1;};};

if(fabs(s2-sc.BaseDataIn[2][pos])<=X || fabs(s2-
sc.BaseDataIn[1][pos])<=X) {if(SxR==0) {SxR=s2;} else 
{if(SxR<s2) SxR=s2;};};

if(fabs(s3-sc.BaseDataIn[2][pos])<=X || fabs(s3-
sc.BaseDataIn[1][pos])<=X) {if(SxR==0) {SxR=s3;} else 
{if(SxR<s3) SxR=s3;};};

if(fabs(s4-sc.BaseDataIn[2][pos])<=X || fabs(s4-
sc.BaseDataIn[1][pos])<=X) {if(SxR==0) {SxR=s4;} else 
{if(SxR<s4) SxR=s4;};};

if(fabs(pp-sc.BaseDataIn[1][pos])<=X || fabs(pp-
sc.BaseDataIn[2][pos])<=X) {if(SxR==0) {SxR=pp;} else 
{if(SxR<pp) SxR=pp;};};

if(fabs(pp-sc.BaseDataIn[2][pos])<=X || fabs(pp-
sc.BaseDataIn[1][pos])<=X) {if(SxS==0) {SxS=pp;} else 
{if(SxS>pp) SxS=pp;};};

if(fabs(r1-sc.BaseDataIn[1][pos])<=X || fabs(r1-
sc.BaseDataIn[2][pos])<=X) {if(SxS==0) {SxS=r1;} else 
{if(SxS>r1) SxS=r1;};};

if(fabs(r2-sc.BaseDataIn[1][pos])<=X || fabs(r2-
sc.BaseDataIn[2][pos])<=X) {if(SxS==0) {SxS=r2;} else 
{if(SxS>r2) SxS=r2;};};

if(fabs(r3-sc.BaseDataIn[1][pos])<=X || fabs(r3-
sc.BaseDataIn[2][pos])<=X) {if(SxS==0) {SxS=r3;} else 
{if(SxS>r3) SxS=r3;};};

if(fabs(r4-sc.BaseDataIn[1][pos])<=X || fabs(r4-



sc.BaseDataIn[2][pos])<=X) {if(SxS==0) {SxS=r4;} else 
{if(SxS>r4) SxS=r4;};};

if(fabs(sh-sc.BaseDataIn[1][pos])<=X || fabs(sh-
sc.BaseDataIn[2][pos])<=X) {if(SxS==0) {SxS=sh;} else 
{if(SxS>sh) SxS=sh;};};

if(fabs( h-sc.BaseDataIn[1][pos])<=X || fabs( h-
sc.BaseDataIn[2][pos])<=X) {if(SxS==0) {SxS= h;} else 
{if(SxS> h) SxS= h;};};

if(fabs( l-sc.BaseDataIn[2][pos])<=X || fabs( l-
sc.BaseDataIn[1][pos])<=X) {if(SxS==0) {SxS= l;} else 
{if(SxS> l) SxS= l;};};

if(fabs(sl-sc.BaseDataIn[2][pos])<=X || fabs(sl-
sc.BaseDataIn[1][pos])<=X) {if(SxS==0) {SxS=sl;} else 
{if(SxS>sl) SxS=sl;};};

if(fabs(s1-sc.BaseDataIn[2][pos])<=X || fabs(s1-
sc.BaseDataIn[1][pos])<=X) {if(SxS==0) {SxS=s1;} else 
{if(SxS>s1) SxS=s1;};};

if(fabs(s2-sc.BaseDataIn[2][pos])<=X || fabs(s2-
sc.BaseDataIn[1][pos])<=X) {if(SxS==0) {SxS=s2;} else 
{if(SxS>s2) SxS=s2;};};

if(fabs(s3-sc.BaseDataIn[2][pos])<=X || fabs(s3-
sc.BaseDataIn[1][pos])<=X) {if(SxS==0) {SxS=s3;} else 
{if(SxS>s3) SxS=s3;};};

if(fabs(s4-sc.BaseDataIn[2][pos])<=X || fabs(s4-
sc.BaseDataIn[1][pos])<=X) {if(SxS==0) {SxS=s4;} else 
{if(SxS>s4) SxS=s4;};};;

sc.Subgraph[0][pos]=SxR;sc.Subgraph[1][pos]=SxS;



} else

{sc.Subgraph[0][pos]=0;sc.Subgraph[1][pos]=0;};
};

if(closetime>opentime && 
(sc.BaseDateTimeIn[pos].GetTime()/60>closetime || 
(sc.BaseDateTimeIn[pos].GetTime()/60<opentime && 
opentime!=9999)))

{sc.Subgraph[0][pos]=0.1; sc.Subgraph[1]
[pos]=0.1; sc.Subgraph[2][pos]=0.1; sc.Subgraph[3]
[pos]=0.1;} else

if(closetime<opentime && 
(sc.BaseDateTimeIn[pos].GetTime()/60>closetime && 
(sc.BaseDateTimeIn[pos].GetTime()/60<opentime && 
opentime!=9999)))

{sc.Subgraph[0][pos]=0.1; sc.Subgraph[1]
[pos]=0.1; sc.Subgraph[2][pos]=0.1; sc.Subgraph[3]
[pos]=0.1;}

}
};

/
********************************************************
***************/
SCSFExport scsf_LSMAOnCCI(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="LSMA & Close on 14CCI";
sc.Input[2].Name="LSMA Length";
sc.Input[2].SetFloat(25);



sc.Input[3].Name="ExtraNuances (0,1,2,3)";
sc.Input[4].Name="CCI Length";
sc.Input[4].SetFloat(14);

sc.Input[7].Name="Bars (0) or Points (n/1000) 
or LSMA (9999)";

if(sc.Input[3].FloatValue==0 || 
sc.Input[3].FloatValue==1)

{
sc.Subgraph[0].Name="Above";
sc.Subgraph[1].Name="Below";

} 
else if(sc.Input[3].FloatValue==2)
{

sc.Subgraph[0].Name="Above";
sc.Subgraph[1].Name="Below";
sc.Subgraph[2].Name="AboveDn";
sc.Subgraph[3].Name="BelowUp";

} 
else if(sc.Input[3].FloatValue==3)
{

sc.Subgraph[0].Name="Up";
sc.Subgraph[1].Name="Dn";
sc.Subgraph[2].Name="UpBelow";
sc.Subgraph[3].Name="DnAbove";

}
sc.GraphRegion=0;
sc.FreeDLL=0; 
return;

}

int     pos,i,c,Len,ccilength=14;
float  sum1=0,sum2=0,sum3=0, 

y=0,y1,ysmoothed=0,
Sum1=0,SumY=0,Sum2=0,SumBars,SumSqrBars, Num1, 

Num2, Slope, Intercept;



double sum0=0; double cci0=0;

Len= sc.Input[2].GetFloat();
ccilength= sc.Input[4].GetFloat();

SumBars= Len*(Len+1)*0.5;                 // sum(x)
SumSqrBars=(Len+1)*Len*(2*Len+1)/6;       // sum(x2)
Num2=(SumBars*SumBars)-(Len*SumSqrBars);  // normal 

denominator * n   { n*(sum(x2)-(sum(x))2/n) }

sc.DataStartIndex=Len*2+1;

for (pos=sc.UpdateStartIndex,c=1; pos < 
sc.ArraySize; pos++,c++)

{
y1=y;
sc.Subgraph[6][pos] = (sc.BaseDataIn[1][pos]

+sc.BaseDataIn[2][pos]+sc.BaseDataIn[3][pos])/3;
sum0 = sum0 + sc.Subgraph[6][pos] ;
if ( c>=ccilength)
{

Sum1=0; SumY=0;
for (i=0; i<Len; i++) {Sum1 = Sum1 + (i+1) 

* sc.BaseDataIn[3][pos-i];} // sum(xy)
for (i=0; i<Len; i++) {SumY = SumY + 

sc.BaseDataIn[3][pos-i];}       // sum(y)
Sum2=SumBars*SumY;

  // sum(x)*sum(y)
Num1=(Len*Sum1)-Sum2;

 // n*( sum(xy) - 
sum(x)sum(y)/n  )

if(Num2!=0) Slope = Num1/Num2; else
Slope=0;



Intercept = (SumY - Slope * SumBars) / 
(Len);    // ( sum(y) - b*sum(x) )/n

y= Intercept + (Slope*(Len));

double md1=0;
sc.Subgraph[5][pos] = sum0;
for (i=1; i<=ccilength; i++)
{

double ma=sc.Subgraph[5][pos]/
ccilength;

md1=md1+fabs(ma - sc.Subgraph[6][pos-
i+1]);

}
md1=md1/ccilength;
cci0=(sc.Subgraph[6][pos]-(sum0/

ccilength))/(0.015*md1);
sum0 = sum0 - sc.Subgraph[6][pos-

ccilength+1];

sc.Subgraph[0][pos]=0; sc.Subgraph[1]
[pos]=0;sc.Subgraph[2][pos]=0; sc.Subgraph[3][pos]=0;

if(sc.Input[3].FloatValue==0 || 
sc.Input[3].FloatValue==1)

{ if (sc.BaseDataIn[3][pos]>y)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[0][pos] = cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[0][pos] = 
y; else sc.Subgraph[0][pos] = sc.Input[7].FloatValue/
1000;} else

if (sc.BaseDataIn[3][pos]<y)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[1][pos]= cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[1][pos] = 
y; else  sc.Subgraph[1][pos]=sc.Input[7].FloatValue/
1000;}



} else

if(sc.Input[3].FloatValue==2)
{ if (sc.BaseDataIn[3][pos]>y && 

y>=y1 )
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[0][pos] = cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[0][pos] = 
y; else sc.Subgraph[0][pos] = sc.Input[7].FloatValue/
1000;} else

if (sc.BaseDataIn[3][pos]>y)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[2][pos] = cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[2][pos] = 
y; else sc.Subgraph[2][pos] = sc.Input[7].FloatValue/
1000;} else

if (sc.BaseDataIn[3][pos]<y && y<=y1)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[1][pos]=cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[1][pos] = 
y; else  sc.Subgraph[1][pos]=sc.Input[7].FloatValue/
1000;} else

if (sc.BaseDataIn[3][pos]<y)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[3][pos]=cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[3][pos] = 
y; else  sc.Subgraph[3][pos]=sc.Input[7].FloatValue/
1000;}

} else

if(sc.Input[3].FloatValue==3)
{ if (y>=y1 && sc.BaseDataIn[3]

[pos]>y)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[0][pos] = cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[0][pos] = 



y; else sc.Subgraph[0][pos] = sc.Input[7].FloatValue/
1000;} else

if (y>=y1)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[2][pos] = cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[2][pos] = 
y; else sc.Subgraph[2][pos] = sc.Input[7].FloatValue/
1000;} else

if (y<=y1 && sc.BaseDataIn[3]
[pos]<y)

{if(sc.Input[7].FloatValue==0) 
sc.Subgraph[1][pos]=cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[1][pos] = 
y; else  sc.Subgraph[1][pos]=sc.Input[7].FloatValue/
1000;} else

if (y<=y1)
{if(sc.Input[7].FloatValue==0) 

sc.Subgraph[3][pos]=cci0; else 
if(sc.Input[7].FloatValue==9999) sc.Subgraph[3][pos] = 
y; else  sc.Subgraph[3][pos]=sc.Input[7].FloatValue/
1000;}

}
}

}
}

/
********************************************************
***************/
SCSFExport scsf_SoF(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="Higher Timeframe";



sc.StudyDescription="Slow Chart on Fast Chart 
as Background bars";

sc.Subgraph[0].Name="Up Colour";
sc.Subgraph[0].DrawStyle= 

DRAWSTYLE_FILLRECTTOP;
sc.Subgraph[3].DrawStyle= 

DRAWSTYLE_FILLRECTBOTTOM;
sc.Subgraph[1].DrawStyle= DRAWSTYLE_IGNORE;

sc.Subgraph[2].DrawStyle= DRAWSTYLE_IGNORE;

sc.Subgraph[1].Name="Dn Colour";
sc.Subgraph[2].Name="Outside Colour";
sc.Subgraph[3].Name="Last Bar Colour";
sc.Subgraph[4].Name="38.2";
sc.Subgraph[5].Name="50";
sc.Subgraph[6].Name="LoC";
sc.Subgraph[7].Name="38.2a";

sc.Input[2].Name="Slow Chart No";
sc.Input[2].  SetInt(1);

sc.Input[3].Name="Fib No";
sc.Input[3].SetFloat(0.0);

sc.Input[5].Name="Offset to start new 
direction";

sc.Input[5].SetFloat(0.0);

sc.Input[6].Name="Cosmetic Offset Down";
sc.Input[6].SetFloat(0.0);

sc.Input[7].Name="Adjust Slow";
sc.Input[7].SetFloat(1.0); 

sc.Input[8].Name="Colour Inside Bars";
sc.Input[8].SetYesNo(false);



sc.GraphRegion=0;

sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.CalculationPrecedence = STD_PREC_LEVEL;
sc.DrawZeros=0;
sc.FreeDLL=0;
return;

}

float& h = sc.PersistVars->f8; float& l = 
sc.PersistVars->f9;

SCFloatArray inH,inL; SCDateTimeArray DTA;
sc.GetChartArray((int)sc.Input[2].GetInt(),1,inH);
sc.GetChartArray((int)sc.Input[2].GetInt(),2,inL);
long oSize=inH.GetArraySize();

sc.Subgraph[9][3]= 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();

sc.GetChartDateTimeArray((int)sc.Input[2].GetInt(),DTA); 

int  ps;
int& flagit = sc.PersistVars->i1;

int& bartimeofsource = sc.PersistVars-
>i7;

int& os = sc.PersistVars->i10;
int& ps_m1 = sc.PersistVars->i11;

int& ps_m2 = sc.PersistVars->i12;
int& os_m1 = sc.PersistVars->i13;

int& os_m2 = sc.PersistVars->i14;
float& high_m1 = sc.PersistVars->f1;

float& high_m2 = sc.PersistVars->f2;
float& low_m1 = sc.PersistVars->f3;

float& low_m2 = sc.PersistVars->f4;



float& ud_m1 = sc.PersistVars->f5;
float& ud_m2 = sc.PersistVars->f6;

float& Color = sc.PersistVars->f7;
float& h38 = sc.PersistVars->f10;

float& l38 = sc.PersistVars->f11;
float& fib_no = sc.PersistVars->f12;
SCSubgraphRef f38 = sc.Subgraph[4];

SCSubgraphRef f50 = sc.Subgraph[5];
SCSubgraphRef LoC = sc.Subgraph[6];

SCSubgraphRef f38a = sc.Subgraph[7];
float& offset = sc.Input[5].FloatValue;

float& cosmetic_offset = 
sc.Input[6].FloatValue;

int updown, outside=0, Recalc, i;
float highestlow,lowesthigh,EndTime; //h,l,
unsigned int& UpColor=sc.Subgraph[0].PrimaryColor;

unsigned int& 
DnColor=sc.Subgraph[1].PrimaryColor;

unsigned int& 
OutsideColor=sc.Subgraph[2].PrimaryColor; unsigned 
int& InsideColor=sc.Subgraph[3].PrimaryColor;

if( bartimeofsource != DTA[5].GetTime()-
DTA[4].GetTime()) 

{bartimeofsource = DTA[5].GetTime()-
DTA[4].GetTime(); os=0; ps=0; highestlow=0.0; 
lowesthigh=99999.0; flagit=1;

for(i=1;i<sc.ArraySize;i++) {f38[i]=0;}};
if (sc.UpdateStartIndex == 0) 
{ os=0; ps=0; highestlow=0.0; lowesthigh=99999.0; 

flagit=1; fib_no=sc.Input[3].FloatValue; if(fib_no==0) 
fib_no=0.382;} else

{ os=os_m2; ps=ps_m2;  highestlow=low_m2; 
lowesthigh=high_m2; updown=ud_m2;};



for ( ; ps < sc.ArraySize; )
{

if(os==oSize-2) 
{

ps_m2=ps; os_m2=os;
high_m2=lowesthigh; low_m2=highestlow;
ud_m2=updown;

};
if(os==oSize-1) ps_m1=ps-1;

if( (sc.BaseDateTimeIn[ps].GetDate()==DTA[os].GetDate() 
&&  
sc.BaseDateTimeIn[ps].GetTime()==DTA[os].GetTime())

||

(sc.BaseDateTimeIn[ps-1].GetDate()<DTA[os].GetDate() && 
sc.BaseDateTimeIn[ps].GetDate()==DTA[os].GetDate() 

&& 
sc.BaseDateTimeIn[ps].GetTime()<DTA[os+1].GetTime() && 
sc.BaseDateTimeIn[ps].GetTime()>=DTA[os].GetTime()) || 

(sc.BaseDateTimeIn[ps-1].GetDate()==DTA[os-1].GetDate())
&& 

sc.BaseDateTimeIn[ps].GetTime()<DTA[os+1].GetTime() && 
sc.BaseDateTimeIn[ps].GetTime()>=DTA[os].GetTime() 

)
{

os++; ps++;
} 
else 
{ 

if(sc.BaseDateTimeIn[ps].GetDate()>DTA[os].GetDate() || 

(sc.BaseDateTimeIn[ps].GetDate()==DTA[os].GetDate() && 
sc.BaseDateTimeIn[ps].GetTime()>DTA[os].GetTime())) 

{ os++; if(os>=oSize-1) { ps++; }} else



{ ps++; }
};
os_m1=os;
h=inH[os-1]; l=inL[os-1];
if(updown==1) {if(l>highestlow) highestlow=l;} 

else
{if(h<lowesthigh) lowesthigh=h;};
outside=0; if(h>h38) h38=h; if(l<l38) l38=l; 

if(h>lowesthigh+offset && l>=inL[os-2]-offset) 
{

if(updown==-1 && (flagit==1 || os >= 
oSize-1))

{ 
f38[ps]=lowesthigh-(lowesthigh-

l38)*fib_no;  
f38[ps-1]=f38[ps];f38[ps-2]=f38[ps-1];

};
updown=1; highestlow=l; lowesthigh=h; 

h38=h;
} else

if(l<highestlow-offset && 
h<=inH[os-2]+offset) 

{
if(updown==+1 && (flagit==1 || os >= 

oSize-1)) 
{  

f38[ps]=highestlow+(h38-
highestlow)*fib_no; 

f38[ps-1]=f38[ps];f38[ps-2]=f38[ps-1];
}
updown=-1;lowesthigh=h; highestlow=l; 

l38=l;
} else

if(h>inH[os-2]+offset && l<inL[os-2]-
offset) {outside=1;};



if(sc.Input[8].GetYesNo() && ((h<inH[os-2] 
&& l>=inL[os-2]) || (h<=inH[os-2] && l>inL[os-2]))) 
Color=InsideColor; else

if(!sc.Input[8].GetYesNo() && outside 
== 1) Color=OutsideColor; else

if(updown ==  1) Color=UpColor; 
else

if(updown == -1) Color=DnColor;

sc.Subgraph[0].DataColor[ps-1] = 
(long)Color;sc.Subgraph[3].DataColor[ps-1] = 
(long)Color;

sc.Subgraph[0][ps-1] = inH[os-1];
sc.Subgraph[3][ps-1] = inL[os-1]-cosmetic_offset;

LoC[ps]=sc.BaseDataIn[3][ps];
if(ps >= sc.ArraySize-1) flagit=0;

}; 
if(updown==-1)
{ f38a[sc.ArraySize-11]=lowesthigh-(lowesthigh-

l38)*fib_no; } else
{ f38a[sc.ArraySize-11]=highestlow+(h38-

highestlow)*fib_no; };
f38a[sc.ArraySize-12]=0;f38a[sc.ArraySize-13]=0;
if(updown==-1)
{ f50[sc.ArraySize-1]=lowesthigh-(lowesthigh-

l38)*fib_no;} else
{ f50[sc.ArraySize-1]=highestlow+(h38-

highestlow)*fib_no; };

f50[sc.ArraySize-2]=0;f50[sc.ArraySize-3]=0;f50[sc.Array
Size-4]=0;

Recalc=0;
EndTime=DTA[oSize-1].GetTime()+

(DTA[oSize-2].GetTime()-DTA[oSize-3].GetTime());



if(sc.DateTimeOfLastFileRecord.GetTime()<EndTime && 
sc.Input[7].FloatValue>=1)  //  

{
if(sc.BaseDataIn[1][sc.ArraySize-1]>h)  {h = 

sc.BaseDataIn[1][sc.ArraySize-1];Recalc=1;};
if(sc.BaseDataIn[2][sc.ArraySize-1]<l  && 

sc.BaseDataIn[2][sc.ArraySize-1]>0) {l = 
sc.BaseDataIn[2][sc.ArraySize-1];Recalc=1;};

};
if(Recalc==1)
{  

for (ps=sc.ArraySize-1; (ps > sc.ArraySize-30 
&& ps > ps_m1); ps--) // && ps > ps_m1

{ sc.Subgraph[0][ps]=h; sc.Subgraph[3][ps]=l-
cosmetic_offset; }

}

for(int j=0;j<10;j++) { f38a[10-j]=inH[oSize-1-j];  
f38a[20-j]=inL[oSize-1-j]; };

f38a[0]= EndTime;
}

/
********************************************************
***************/
SCSFExport scsf_COG(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="CoG";
sc.StudyDescription="CoG";
sc.Subgraph[0].Name="C";
sc.Subgraph[1].Name="Cave";
sc.Subgraph[2].Name="Line1";
sc.Subgraph[3].Name="Line2";
sc.Subgraph[4].Name="Line3";
if(sc.Input[0].IndexValue==3) 



sc.Input[0].IndexValue=8;
if(sc.Input[2].FloatValue==0) 

sc.Input[2].FloatValue=10;
if(sc.Input[3].FloatValue==0) 

sc.Input[3].FloatValue=3;

sc.Input[0].Name="Input Data";
sc.Input[2].Name="Length";
sc.Input[3].Name="Avg Length";
sc.Input[4].Name="Line1 Value";
sc.Input[5].Name="Line2 Value";
sc.Input[6].Name="Line3 Value";

sc.DrawZeros=1;
sc.FreeDLL=0; 
return;

}
int pos,i;
float num, den;
float factor1  = 2/(sc.Input[3].FloatValue+1);  

float factor10 = 1-factor1;

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
num=0; den=0;
for(i=0;i<=sc.Input[2].FloatValue;i++)
{

num=num+sc.BaseDataIn[sc.Input[0].IndexValue][pos-
i]*(i+1);

den=den+sc.BaseDataIn[sc.Input[0].IndexValue][pos-i];
sc.Subgraph[0].Data[pos]= -num/den;
sc.Subgraph[1].Data[pos]= 

sc.Subgraph[1].Data[pos-1]*factor10+sc.Subgraph[0].Data[
pos]*factor1;



}

sc.Subgraph[2].Data[pos]=sc.Input[5].FloatValue;

sc.Subgraph[3].Data[pos]=sc.Input[5].FloatValue;

sc.Subgraph[4].Data[pos]=sc.Input[6].FloatValue;
}

};

/
********************************************************
***************/
SCSFExport scsf_LRSI(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="LRSI";
sc.Subgraph[0].Name="L";
sc.Subgraph[1].Name="LSmooth";
sc.Subgraph[2].Name="Line 1";
sc.Subgraph[3].Name="Line 2";
sc.Input[3].Name="Gamma";
sc.Input[4].Name="EmaSmoothing";
sc.Input[5].Name="Line1 Value";
sc.Input[6].Name="Line2 Value";
sc.Input[3].SetFloat(.5);
sc.Input[4].SetFloat(3);
sc.Input[5].SetFloat(80);
sc.Input[6].SetFloat(20);
sc.FreeDLL=0; 
sc.DrawZeros=1;
return;

}



SCSubgraphRef L0 = sc.Subgraph[5];
SCSubgraphRef L1 = sc.Subgraph[6];

SCSubgraphRef L2 = sc.Subgraph[7];
SCSubgraphRef L3 = sc.Subgraph[8];

int    ps;
float  CU,CD;
float gamma=sc.Input[3].GetFloat();
float factor1 = 2/(sc.Input[4].GetFloat()+1);
float UpAmt=0, DnAmt=0, UpSum=0, DnSum=0, UpAvg=0, 

DnAvg=0, PDnAvg=0, PUpAvg=0;

for (ps=sc.DataStartIndex; ps < sc.ArraySize; ps++)
{

L0[ps] = (1 - gamma)*sc.BaseDataIn[3][ps] + 
gamma*L0[ps-1];

L1[ps] = - gamma*L0[ps] + L0[ps-1] + 
gamma*L1[ps-1];

L2[ps] = - gamma*L1[ps] + L1[ps-1] + 
gamma*L2[ps-1];

L3[ps] = - gamma*L2[ps] + L2[ps-1] + 
gamma*L3[ps-1];

CU = 0; CD = 0;

if(L0[ps] >= L1[ps]) CU = L0[ps] - L1[ps]; else 
CD = L1[ps] - L0[ps];

if(L1[ps] >= L2[ps]) CU = CU + L1[ps] - L2[ps]; 
else CD = CD + L2[ps] - L1[ps];

if(L2[ps] >= L3[ps]) CU = CU + L2[ps] - L3[ps]; 
else CD = CD + L3[ps] - L2[ps];

if(CU+CD!=0) sc.Subgraph[0].Data[ps]=100*CU/
(CU+CD); else 

sc.Subgraph[0].Data[ps]=sc.Subgraph[0].Data[ps-1];



sc.Subgraph[1].Data[ps] = ((1-
factor1)*sc.Subgraph[1].Data[ps-1]) + 
(factor1*sc.Subgraph[0].Data[ps]);

sc.Subgraph[2].Data[ps] = 
sc.Input[5].GetFloat();

sc.Subgraph[3].Data[ps] = 
sc.Input[6].GetFloat();

}
};

/
********************************************************
****/

SCSFExport scsf_DiMACD(SCStudyGraphRef sc)
{

SCSubgraphRef Macd = sc.Subgraph[0];
SCSubgraphRef MaMacd= sc.Subgraph[1];
SCSubgraphRef MacdDiff = sc.Subgraph[2];
SCSubgraphRef RefLine = sc.Subgraph[3];
SCSubgraphRef FastMAOut = sc.Subgraph[4];
SCSubgraphRef SlowMAOut = sc.Subgraph[5];

SCInputRef InputData= sc.Input[0];
SCInputRef FastLen = sc.Input[3];
SCInputRef SlowLen = sc.Input[4];
SCInputRef MacdLen = sc.Input[5];
SCInputRef MaType = sc.Input[6];

if(sc.SetDefaults)
{

sc.GraphName = "DiNapoli MACD";
sc.DrawZeros = 1;
sc.GraphRegion = 1;



sc.ValueFormat = 3;
sc.FreeDLL=0; 

Macd.Name = "MACD";
MaMacd.Name = "MA of MACD";
MacdDiff.Name = "MACD Diff";
MacdDiff.DrawStyle = DRAWSTYLE_BAR;
RefLine.Name = "Line";

InputData.Name = "Input Data";
InputData.SetInputDataIndex(SC_LAST); 
FastLen.Name ="Fast Moving Average Length";
FastLen.SetFloat(8.3896);  
SlowLen.Name = "Slow Moving Average Length";
SlowLen.SetFloat(17.5185);  
MacdLen.Name = "MACD Moving Average Length";
MacdLen.SetFloat(9.0503);   
MaType.Name = "Moving Average Type";
MaType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

return;
}

sc.DataStartIndex = MacdLen.GetInt() + 
max(FastLen.GetFloat(), SlowLen.GetFloat());

for(int i = sc.UpdateStartIndex;  i < sc.ArraySize;  
i++)

{
FastMAOut[i] = (1-(2/(FastLen.GetFloat()

+1)))*FastMAOut[i-1] + (2/(FastLen.GetFloat()
+1))*sc.BaseDataIn[InputData.GetInputDataIndex()][i];

SlowMAOut[i] = (1-(2/(SlowLen.GetFloat()
+1)))*SlowMAOut[i-1] + (2/(SlowLen.GetFloat()
+1))*sc.BaseDataIn[InputData.GetInputDataIndex()][i];

Macd[i] = FastMAOut[i] - SlowMAOut[i];
if(i< 



max(SlowLen.GetFloat(),FastLen.GetFloat()) + 
MacdLen.GetFloat())

Macd[i]=0;
MaMacd[i] = (1-(2/(MacdLen.GetFloat()

+1)))*MaMacd[i-1] + (2/(MacdLen.GetFloat()+1))*Macd[i];
MacdDiff[i] = Macd[i] - MaMacd[i];
RefLine[i] = 0;

}
}

/
********************************************************
***************/
SCSFExport scsf_GBema34(SCStudyGraphRef sc)
{

float& emalength = sc.Input[2].FloatValue; float& 
bars4slope = sc.Input[3].FloatValue;

float& range = sc.Input[4].FloatValue; float& 
pricediff = sc.Input[5].FloatValue;

float& gap = sc.Input[6].FloatValue; float& 
minmult = sc.Input[8].FloatValue;

if (sc.SetDefaults)
{

sc.GraphName="GB's 34EMA";
sc.StudyDescription="34ema";
sc.Subgraph[0].Name="Extreme Slope Colours";
sc.Subgraph[1].Name="Trend Slope Colours";
sc.Subgraph[2].Name="Low Slope Colours";
sc.Subgraph[3].Name="Proximity to EMA Warning";
sc.Subgraph[0].SecondaryColorUsed = 1;
sc.Subgraph[1].SecondaryColorUsed = 1;
sc.Subgraph[2].SecondaryColorUsed = 1;

sc.Input[2].Name="Ema Length";
sc.Input[3].Name="Number of bars for the 

slope";



sc.Input[4].Name="Range to Check Slope";
sc.Input[5].Name="Price difference for the 

slope";
sc.Input[6].Name="Warn if close-ema is lower 

than this number";
sc.Input[7].Name="Show EMA Slope Bars actual 

difference not the max difference over the range";
sc.Input[7].ValueType=YESNO_VALUE;  
sc.Input[8].Name="Min Angle Multiplier (default 

0.1, 0.5773 gives 30 degrees)";
sc.Input[9].Name="LSMA instead of EMA";
sc.Input[9].ValueType=YESNO_VALUE;  

if(bars4slope==0) bars4slope=2;
if(range==0) range=6;
if(pricediff==0) pricediff=1.0;
if(minmult==0) minmult=0.1;
if(emalength==0) emalength=34;

sc.FreeDLL=0; 
return;

}

if(sc.GraphRegion==0) { sc.Subgraph[1].DrawStyle=5; 
sc.Subgraph[2].DrawStyle=5; 
if(sc.Subgraph[0].DrawStyle==5) 
sc.Subgraph[0].DrawStyle=0;}

else  { sc.Subgraph[0].DrawStyle=5; 
sc.Subgraph[2].DrawStyle=1; };

sc.Subgraph[3].DrawStyle=5; // dont draw as only 
used for neutral colour

if(sc.UpdateStartIndex==0) {for (int c=0; c < 50; c+
+) {sc.Subgraph[0].Data[c]=sc.BaseDataIn[3]
[c];sc.Subgraph[1].Data[c]=sc.BaseDataIn[3][c];};};

int    pos,i;



float  difference, difposmax,difnegmax;

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
if(sc.Input[9].BooleanValue)

{sc.LinearRegressionIndicator(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[0], pos, emalength);} else

{sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[0], MOVAVGTYPE_EXPONENTIAL, pos,  
emalength);}

difference=sc.Subgraph[0].Data[pos]-
sc.Subgraph[0].Data[pos-bars4slope];

sc.Subgraph[2].Data[pos] = difference;
if(fabs(sc.BaseDataIn[3][pos]-

sc.Subgraph[0].Data[pos])<=gap) 
sc.Subgraph[1].Data[pos] = 0.000000001; 

else
sc.Subgraph[1].Data[pos] = 0;

difposmax=0; difnegmax=0;
for(i=0; i<range; i++)
{

difference=sc.Subgraph[0].Data[pos-i]-
sc.Subgraph[0].Data[pos-bars4slope-i];

if(difference>difposmax) 
difposmax=difference; else

if(difference<difnegmax) 
difnegmax=difference;

}
if(difposmax>(-difnegmax)) 

difference=difposmax; else difference=difnegmax;
sc.Subgraph[2].Data[pos] = difference;



if(difference > pricediff) 

{sc.Subgraph[0].DataColor[pos]=sc.Subgraph[0].PrimaryCol
or;} else

if(difference < -pricediff) 

{sc.Subgraph[0].DataColor[pos]=sc.Subgraph[0].SecondaryC
olor;} else

if(difference >= pricediff*minmult)

{sc.Subgraph[0].DataColor[pos]=sc.Subgraph[1].PrimaryCol
or;} else

if(difference <= -pricediff*minmult)

{sc.Subgraph[0].DataColor[pos]=sc.Subgraph[1].SecondaryC
olor;} else

if(difference >= 0)

{sc.Subgraph[0].DataColor[pos]=sc.Subgraph[2].PrimaryCol
or;} else

if(difference <= 0)

{sc.Subgraph[0].DataColor[pos]=sc.Subgraph[2].SecondaryC
olor;};

sc.Subgraph[2].DataColor[pos]=sc.Subgraph[0].DataColor[p
os];

sc.Subgraph[1].DataColor[pos]=sc.Subgraph[3].PrimaryColo
r;

}
};

/
********************************************************



***************/
SCSFExport scsf_TimeLines(SCStudyGraphRef sc)
{

if(sc.Subgraph[8].Data[1]==sc.BaseDateTimeIn[sc.ArraySiz
e-1].GetTime() && sc.UpdateStartIndex!=0) return;

sc.Subgraph[8].Data[1]= 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();

if (sc.SetDefaults)
{    

sc.GraphName="Times";
sc.StudyDescription="Show Times as Vertical 

Lines";
sc.StudyDescription="T";
sc.Subgraph[0].Name="T1 Colour";        
sc.Subgraph[1].Name="T2 Colour"; 
sc.Subgraph[2].Name="T3 Colour";       
sc.Subgraph[3].Name="T4 Colour"; 
sc.Subgraph[4].Name="T5 Colour";        
sc.Subgraph[5].Name="T6 Colour"; 
sc.Subgraph[6].Name="T7 Colour";       
sc.Subgraph[7].Name="T8 Colour"; 
sc.Input[2].Name="Time 1";
sc.Input[3].Name="Time 2";
sc.Input[4].Name="Time 3";
sc.Input[5].Name="Time 4";
sc.Input[6].Name="Time 5";
sc.Input[7].Name="Time 6";
sc.Input[8].Name="Time 7";
sc.Input[9].Name="Time 8";
sc.Input[2].ValueType=TIME_VALUE;
sc.Input[3].ValueType=TIME_VALUE;
sc.Input[4].ValueType=TIME_VALUE;
sc.Input[5].ValueType=TIME_VALUE;
sc.Input[6].ValueType=TIME_VALUE;
sc.Input[7].ValueType=TIME_VALUE;



sc.Input[8].ValueType=TIME_VALUE;
sc.Input[9].ValueType=TIME_VALUE;
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.FreeDLL = 0; 
return;

}  
float High, Low;

sc.GetMainGraphVisibleHighAndLow(High,Low);

int i;
for (i=sc.UpdateStartIndex; i < sc.ArraySize; i++)
{

sc.Subgraph[0][i] = High+1;

if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[2].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[2].GetTime())

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[0].PrimaryColor; else

if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[3].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[3].GetTime())

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[1].PrimaryColor; else

if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[4].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[4].GetTime())

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[2].PrimaryColor; else

if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[5].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[5].GetTime())

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[3].PrimaryColor; else



if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[6].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[6].GetTime())

sc.Subgraph[0].DataColor[i] 
= sc.Subgraph[4].PrimaryColor; else

if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[7].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[7].GetTime())

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[5].PrimaryColor; else

if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[8].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[8].GetTime())

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[6].PrimaryColor; else

if(sc.BaseDateTimeIn[i-1].GetTime()<sc.Input[9].GetTime(
) && 
sc.BaseDateTimeIn[i].GetTime()>=sc.Input[9].GetTime())

sc.Subgraph[0].DataColor[i] = 
sc.Subgraph[7].PrimaryColor; else

sc.Subgraph[0]
[i] = 0;

};
}

/
*=======================================================



===================*/
SCSFExport scsf_AccelBands(SCStudyGraphRef sc)
{

if(sc.SetDefaults)
{

sc.GraphName = "ABands";
sc.StudyDescription = "Price Headley's Big 

Trends Acceleration Bands";
sc.GraphRegion = 0;
sc.Subgraph[0].Name = "MA";
sc.Subgraph[1].Name = "UAL";
sc.Subgraph[2].Name = "LAL";
sc.Input[4].Name = "MA Length";
sc.Input[4].SetInt(20); 
sc.FreeDLL = 0;
return;

}

float high, low;

for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+
+)

{
high=sc.BaseDataIn[1][i]; 

low=sc.BaseDataIn[2][i];
sc.Subgraph[3][i]= high * (1 + 2*( ((high - 

low) / ((high + low)/2))*1000 )*.001);
sc.Subgraph[4][i]= low  * (1 - 2*( ((high - 

low) / ((high + low)/2))*1000 )*.001);

sc.MovingAverage(sc.BaseDataIn[3], 
sc.Subgraph[0],   MOVAVGTYPE_SIMPLE, i, 
sc.Input[4].IntValue);

sc.MovingAverage(sc.Subgraph[3],   
sc.Subgraph[1],   MOVAVGTYPE_SIMPLE, i, 
sc.Input[4].IntValue);

sc.MovingAverage(sc.Subgraph[4],   



sc.Subgraph[2],   MOVAVGTYPE_SIMPLE, i, 
sc.Input[4].IntValue);

}
}

/
********************************************************
***************/
SCSFExport scsf_ALMA(SCStudyGraphRef sc)
{

//
// ALMA by Arnaud Legoux / Dimitris Kouzis-Loukas / 

Anthony Cascino
// www.arnaudlegoux.com
// Adapted and coded by kiwi / kiwi_trader for 

Sierra Chart
// from MQ4 code by IgorAD,igorad2003@yahoo.co.uk
//
SCSubgraphRef ALMA = sc.Subgraph[0], Uptrend = 

sc.Subgraph[1], Dntrend = sc.Subgraph[2], trend = 
sc.Subgraph[3], 

stdevALMA = sc.Subgraph[4], wALMA = 
sc.Subgraph[5], o6 = sc.Subgraph[6], o7 = 
sc.Subgraph[7], o8 = sc.Subgraph[8];

if (sc.SetDefaults)
{
   sc.GraphName="ALMA";
    sc.StudyDescription="ALMA by Arnaud Legoux / 

Dimitris Kouzis-Loukas / Anthony Cascino";
sc.Subgraph[0].Name="ALMA";

sc.Subgraph[0].DrawStyle=DRAWSTYLE_LINE;
sc.Subgraph[1].Name="Uptrend";

sc.Subgraph[1].DrawStyle=DRAWSTYLE_LINE_SKIPZEROS;
sc.Subgraph[2].Name="Dntrend";

sc.Subgraph[2].DrawStyle=DRAWSTYLE_LINE_SKIPZEROS;



sc.Subgraph[3].Name="trend";
sc.Subgraph[3].DrawStyle=DRAWSTYLE_IGNORE;

sc.Subgraph[4].Name="stdevALMA";
sc.Subgraph[5].Name="wALMA";
sc.Subgraph[6].Name="6";
sc.Subgraph[7].Name="7";
sc.Subgraph[8].Name="8";

sc.Input[0].Name = "Input Data";
sc.Input[0].SetInputDataIndex(SC_LAST);

sc.Input[3].Name="Size";
sc.Input[3].SetFloat(9); 

sc.Input[4].Name="Sigma";
sc.Input[4].SetFloat(6.0); 

sc.Input[5].Name="Offset";
sc.Input[5].SetFloat(0.85); 

sc.Input[6].Name="PctFilter";
sc.Input[6].SetInt(0); 

sc.Input[7].Name="ColorMode";
sc.Input[7].SetYesNo(1); 

sc.Input[8].Name="ColorBarBack";
sc.Input[8].SetInt(1); 

sc.Input[9].Name="AlertMode";
sc.Input[9].SetYesNo(0); 

sc.Input[10].Name="WarningMode";
sc.Input[10].SetYesNo(0); 

sc.GraphRegion=0;
sc.ScaleRangeType = SCALE_SAMEASREGION;

    sc.FreeDLL=0; 
    return;
}

int i=0,j=0;
bool UpTrendAlert=false, DownTrendAlert=false;
double& Size=sc.PersistVars->d1; double& 



Sigma=sc.PersistVars->d2; double& 
Offset=sc.PersistVars->d3;

double& PctFilter=sc.PersistVars->d4; double& 
ColorMode=sc.PersistVars->d5;  int& 
ColorBarBack=sc.PersistVars->i1;

if(sc.UpdateStartIndex==0) {
Size = sc.Input[3].GetFloat(); Sigma = 

sc.Input[4].GetFloat(); Offset = 
sc.Input[5].GetFloat();

PctFilter = sc.Input[6].GetFloat(); ColorMode = 
sc.Input[7].GetFloat(); 
ColorBarBack=sc.Input[8].GetInt();

double m = floor(Offset * (Size - 1)), s = 
Size/Sigma, wsum = 0;

for (j=0;j < Size;j++) 
{

wALMA[j] = exp(-((j-m)*(j-m))/(2*s*s));
wsum += wALMA[j];

}
for (j=0;j < Size;j++) wALMA[j] = wALMA[j]/

wsum; 
}

for(i = sc.UpdateStartIndex;  i < sc.ArraySize;  i+
+)

{
double sum=0;
for(j=0;j < Size;j++) { sum += wALMA[j] * 

sc.BaseDataIn[sc.Input[0].GetInputDataIndex()][i-(Size - 
1 - j)]; }

ALMA[i] = sum;

double Filter=0;
if(PctFilter>0) {



sc.StdDeviation(ALMA, stdevALMA, i, Size);
Filter = PctFilter * stdevALMA[i];
if( abs(ALMA[i]-ALMA[i-1]) < Filter ) 

ALMA[i]=ALMA[i-1];
}
   
if (ColorMode>0){

trend[i] = trend[i-1];
if (ALMA[i] - ALMA[i-1] > Filter) trend[i] 

= 1;
if (ALMA[i-1] - ALMA[i] > Filter) trend[i] 

=-1;

if (trend[i]>0) {
Uptrend[i] = ALMA[i]; 
if (trend[i-ColorBarBack]<0) Uptrend[i-

ColorBarBack]=ALMA[i-ColorBarBack];
Dntrend[i] = 0;

}
else              
if (trend[i]<0) { 

Dntrend[i] = ALMA[i]; 
if (trend[i-ColorBarBack]>0) Dntrend[i-

ColorBarBack]=ALMA[i-ColorBarBack];
Uptrend[i] = 0;

}               
}

}
}

/
********************************************************
***************/
SCSFExport scsf_Weekly(SCStudyGraphRef sc)
{



if (sc.SetDefaults)
{

sc.GraphName = "Weekly";
sc.StudyDescription = " ";
sc.IsCustomChart = 1;  // true
sc.GraphRegion = 0;  // First region
sc.DrawZeros = 0;  // false
sc.GraphDrawType=GDT_OHLCBAR ;
sc.StandardChartHeader = 1; // true
sc.Subgraph[0].Name = "Open";

sc.Subgraph[1].Name = "High"; sc.Subgraph[2].Name 
= "Low";

sc.Subgraph[3].Name = "Last";
sc.Subgraph[4].Name = "Volume"; sc.Subgraph[5].Name 
= "# of Trades";

sc.Subgraph[6].Name = "HL";
sc.Subgraph[7].Name = "HLC";sc.Subgraph[8].Name = 
"OHLC";

sc.Subgraph[9].Name = "1";
sc.Subgraph[10].Name = "2"; sc.Subgraph[11].Name = 
"3";

sc.FreeDLL=0;
return;

} 

int i, as=sc.ArraySize-1;
int& out  = sc.PersistVars->i1; int& CurrentBarTime 

= sc.PersistVars->i2; int& CurrentBarDate = 
sc.PersistVars->i3;

float& o  = sc.PersistVars->f1; float& h  = 
sc.PersistVars->f2; float& l  = sc.PersistVars->f3;

float& c  = sc.PersistVars->f4; float& v  = 
sc.PersistVars->f5; float& oi  = sc.PersistVars->f6;

if (sc.UpdateStartIndex == 0)
{



sc.ResizeArrays(0); out=0;
}

if (sc.UpdateStartIndex == 0)
{

for (i = sc.UpdateStartIndex; i < sc.ArraySize; 
i++)

{
if(

sc.BaseDateTimeIn[i].GetDayOfWeek()==MONDAY || 
sc.BaseDateTimeIn[i].GetDayOfWeek()<sc.BaseDateTimeIn[i-
1].GetDayOfWeek() ) //
sc.BaseDateTimeIn[i].GetDate()>0 ) // 

{ 
if (sc.OutArraySize - 1 < i) {

sc.AddElements(1);

sc.DateTimeOut[out].SetTime(CurrentBarTime);

sc.DateTimeOut[out].SetDate(CurrentBarDate);
sc.Subgraph[0][out] = o;
sc.Subgraph[1][out] = h;
sc.Subgraph[2][out] = l;
sc.Subgraph[3][out] = 

sc.BaseDataIn[3][i-1];
sc.Subgraph[4][out] = v;
sc.Subgraph[5][out] = oi;
sc.CalculateOHLCAverages(out);
o=sc.BaseDataIn[0][i]; 

h=sc.BaseDataIn[1][i]; l=sc.BaseDataIn[2][i]; 
v=sc.BaseDataIn[4][i]; oi=sc.BaseDataIn[5][i];

CurrentBarTime=sc.BaseDateTimeIn[i].GetTime();
CurrentBarDate=sc.BaseDateTimeIn[i].GetDate();

out++;
}

} else



{
if(h<sc.BaseDataIn[1][i]) 

{ h=sc.BaseDataIn[1][i];}
if(l>sc.BaseDataIn[2][i]) {

l=sc.BaseDataIn[2][i];}
}

}
sc.AddElements(1);

}

if(h<sc.BaseDataIn[1][as]) { h=sc.BaseDataIn[1]
[as];}

if(l>sc.BaseDataIn[2][as]) { l=sc.BaseDataIn[2]
[as];}

out=sc.OutArraySize-1; 
sc.DateTimeOut[out].SetTime(CurrentBarTime);
sc.DateTimeOut[out].SetDate(CurrentBarDate);
sc.Subgraph[0][out] = o;
sc.Subgraph[1][out] = h;
sc.Subgraph[2][out] = l;
sc.Subgraph[3][out] = sc.BaseDataIn[3][as];
sc.Subgraph[4][out] = v;
sc.Subgraph[5][out] = oi;
sc.CalculateOHLCAverages(out);

}

/
********************************************************
***************/
SCSFExport scsf_CF60(SCStudyGraphRef sc)
{

SCSubgraphRef Trend=sc.Subgraph[8],  ma8 = 
sc.Subgraph[0], ma12 = sc.Subgraph[1], ma24 = 
sc.Subgraph[2], ma72 = sc.Subgraph[3];



if (sc.SetDefaults)
    {
        sc.GraphName="Cornflower 60 for Fx";

sc.FreeDLL=0;
        sc.StudyDescription="Fx Cornflower for 60m";

ma8.Name="ma8"; ma12.Name="ma12"; 
ma24.Name="ma24"; ma72.Name="ma72"; 

sc.Input[3].Name="Show Trend On Last Bar Only";
 sc.Input[3].ValueType=YESNO_VALUE;

sc.Input[17].Name="ma8";  
sc.Input[17].SetInt(8); sc.Input[18].Name="ma12"; 
sc.Input[18].SetInt(12); 

sc.Input[19].Name="ma24"; 
sc.Input[19].SetInt(24); sc.Input[20].Name="ma72";  
sc.Input[20].SetInt(72);

sc.GraphRegion=0;
sc.ScaleRangeType=SCALE_SAMEASREGION;        return;
    }

sc.Input[3].Name="Show Trend On Last Bar Only";  
sc.Input[3].ValueType=YESNO_VALUE;

SCBaseDataRef DIn = sc.BaseDataIn; int 
const hx = 1; int const lx = 2; 

for(int i = sc.UpdateStartIndex;  i < sc.ArraySize;  
i++)

{
int p=i-1, p2=i-2;//, p3=i-3, p4=i-4;

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma8, 
MOVAVGTYPE_EXPONENTIAL, i, sc.Input[17].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma12, 
MOVAVGTYPE_EXPONENTIAL, i, sc.Input[18].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma24, 
MOVAVGTYPE_EXPONENTIAL, i, sc.Input[19].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma72, 



MOVAVGTYPE_EXPONENTIAL, i, sc.Input[20].GetInt());

if(sc.Input[3].BooleanValue) {
if(ma8[p]>ma12[p] && ma12[p]>ma24[p] && 

ma24[p]>ma72[p]) { Trend[p]=+60; } else
if(ma8[p]<ma12[p] && ma12[p]<ma24[p] && 

ma24[p]<ma72[p]) { Trend[p]=-60; } else
if(Trend[p2]>=+20 && ma12[p]<ma24[p]) 

Trend[p]=+20; else
if(Trend[p2]>=+20 && ma8[p]<ma12[p]) 

Trend[p]=+30; else
if(Trend[p2]<=-20 && ma12[p]>ma24[p]) 

Trend[p]=-20; else
if(Trend[p2]<=-20 && ma8[p]>ma12[p]) 

Trend[p]=-30;

ma72.DataColor[i]=0xFFFFFF;
if(Trend[p]>=+20 && Trend[p]<+30) 

ma72.DataColor[p]=RGB(0,0,127); else if(Trend[p]==-20 
&& Trend[p]>-30) ma72.DataColor[p]=RGB(127,0,0); else

if(Trend[p]>=+30 && Trend[p]<+40) 
ma72.DataColor[p]=RGB(0,0,255); else if(Trend[p]<=-30 
&& Trend[p]>-40) ma72.DataColor[p]=RGB(255,0,0); else

if(Trend[p]>=+60) 
ma72.DataColor[p]=RGB(0,200,255); else 
if(Trend[p]<=-60) ma72.DataColor[p]=RGB(255,128,128); 

} else
{

if(ma8[i]>ma12[i] && ma12[i]>ma24[i] && 
ma24[i]>ma72[i]) { Trend[i]=+60; } else

if(ma8[i]<ma12[i] && ma12[i]<ma24[i] && 
ma24[i]<ma72[i]) { Trend[i]=-60; } else

if(Trend[p2]>=+20 && ma12[i]<ma24[i]) 
Trend[i]=+20; else

if(Trend[p2]>=+20 && ma8[i]<ma12[i]) 
Trend[i]=+30; else

if(Trend[p2]<=-20 && ma12[i]>ma24[i]) 



Trend[i]=-20; else
if(Trend[p2]<=-20 && ma8[i]>ma12[i]) 

Trend[i]=-30;

ma72.DataColor[i]=0xFFFFFF;
if(Trend[i]>=+20 && Trend[i]<+30) 

ma72.DataColor[i]=RGB(0,0,127); else if(Trend[i]==-20 
&& Trend[i]>-30) ma72.DataColor[i]=RGB(127,0,0); else

if(Trend[i]>=+30 && Trend[i]<+40) 
ma72.DataColor[i]=RGB(0,0,255); else if(Trend[i]<=-30 
&& Trend[i]>-40) ma72.DataColor[i]=RGB(255,0,0); else

if(Trend[i]>=+60) 
ma72.DataColor[i]=RGB(0,200,255); else 
if(Trend[i]<=-60) ma72.DataColor[i]=RGB(255,128,128); 

}
}

};

/
********************************************************
***************/
SCSFExport scsf_CF05(SCStudyGraphRef sc)
{

SCSubgraphRef Trend=sc.Subgraph[8],  ma5 = 
sc.Subgraph[0], ma10 = sc.Subgraph[1], ma21 = 
sc.Subgraph[2], ma50 = sc.Subgraph[3];

if (sc.SetDefaults)
    {
        sc.GraphName="Cornflower 5m for Fx";

sc.FreeDLL=0;
        sc.StudyDescription="Fx Cornflower for 5m 
chart";

ma5.Name="ma5"; ma10.Name="ma10"; 
ma21.Name="ma21"; ma50.Name="ma50"; 



sc.Input[17].Name="ma5";  
sc.Input[17].SetInt(5); sc.Input[18].Name="ma10"; 
sc.Input[18].SetInt(10); 

sc.Input[19].Name="ma21"; 
sc.Input[19].SetInt(21); sc.Input[20].Name="ma50";  
sc.Input[20].SetInt(50);

sc.GraphRegion=0;
sc.ScaleRangeType=SCALE_SAMEASREGION;        return;
    }

SCBaseDataRef DIn = sc.BaseDataIn; int 
const hx = 1; int const lx = 2; 

for(int i = sc.UpdateStartIndex;  i < sc.ArraySize;  
i++)

{
int p=i-1, p2=i-2, p3=i-3, p4=i-4;

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma5, 
MOVAVGTYPE_EXPONENTIAL, i, sc.Input[17].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma10, 
MOVAVGTYPE_EXPONENTIAL, i, sc.Input[18].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma21, 
MOVAVGTYPE_EXPONENTIAL, i, sc.Input[19].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], ma50, 
MOVAVGTYPE_EXPONENTIAL, i, sc.Input[20].GetInt());

}
};

/
********************************************************
***************/
SCSFExport scsf_Direction(SCStudyGraphRef sc)
{

if (sc.SetDefaults)



    {
        sc.GraphName="Direction";

sc.StudyDescription = "Direction";

sc.Subgraph[0].Name="Up/Dn Bar Colour";
sc.Subgraph[1].Name="Day Inside Bar Colour";
sc.Subgraph[2].Name="Night Colour";
sc.Subgraph[3].Name="Night Inside Bar Colour";
sc.Subgraph[0].SecondaryColorUsed=1;
sc.Subgraph[2].SecondaryColorUsed=1;
sc.Subgraph[4].SecondaryColorUsed=1;
sc.GraphRegion=0;
sc.ScaleRangeType=SCALE_SAMEASREGION;
sc.GraphDrawType=GDT_OHLCBAR ;

        sc.Input[2].Name="Early Before";        
sc.Input[3].Name="Late After";

sc.Input[6].Name="Bracket Start";       
sc.Input[7].Name="Bracket Over";
        sc.Input[2].ValueType=TIME_VALUE;       
sc.Input[3].ValueType=TIME_VALUE;
        sc.Input[6].ValueType=TIME_VALUE;       
sc.Input[7].ValueType=TIME_VALUE;

sc.Input[4].Name="Show IBs";
sc.Input[4].ValueType=YESNO_VALUE;

sc.Input[5].Name="Offset to start new 
direction";

sc.CalculationPrecedence = VERY_LOW_PREC_LEVEL;
sc.FreeDLL=0;
sc.DataStartIndex=10;

        return;
}
int    pos,updown=1,os;

    float  highestlow=0.0,lowesthigh=999999.9;
if(sc.UpdateStartIndex==0) sc.UpdateStartIndex=1;

    double offset= sc.Input[5].FloatValue*sc.TickSize;



    for (pos=sc.UpdateStartIndex-1; pos < sc.ArraySize; 
pos++)
    {

int upcolour, dncolour, oscolour;

if(sc.BaseDateTimeIn[pos].GetTime()<sc.Input[2].GetTime(
) || (sc.Input[3].GetTime()!=0 && 
sc.BaseDateTimeIn[pos].GetTime()>=sc.Input[3].GetTime())

|| (sc.Input[6].GetTime()!=0 && 
sc.BaseDateTimeIn[pos].GetTime()>=sc.Input[6].GetTime() 
&& 
sc.BaseDateTimeIn[pos].GetTime()<sc.Input[7].GetTime()))

{
upcolour = sc.Subgraph[2].PrimaryColor; 
dncolour = 

sc.Subgraph[2].SecondaryColor; 
oscolour = 

(sc.Subgraph[3].PrimaryColor); 
} else
{

upcolour = sc.Subgraph[0].PrimaryColor; 
dncolour = 

sc.Subgraph[0].SecondaryColor;
oscolour = sc.Subgraph[1].PrimaryColor;

}

updown=(int)sc.Subgraph[5][pos-1]; 
os=(int)sc.Subgraph[6][pos-1]; if(updown==0) updown=1;

lowesthigh=sc.Subgraph[7][pos-1]; 
highestlow=sc.Subgraph[8][pos-1];

float& h = sc.BaseDataIn[1][pos]; float& l = 
sc.BaseDataIn[2][pos];

if(updown== 1) {if(l>highestlow) highestlow=l;} 
else

{if(h<lowesthigh) lowesthigh=h;};
os=0; // sc.Subgraph[4][pos] = h;



if(h>lowesthigh+offset && l>=sc.BaseDataIn[2]
[pos-1]-offset) {updown=1; highestlow=l; lowesthigh=h;} 
else

if(l<highestlow-offset && h<=sc.BaseDataIn[1]
[pos-1]+offset) {updown=-1;lowesthigh=h; highestlow=l;} 

// if(sc.BaseDataIn[1][pos]>sc.BaseDataIn[1]
[pos-1]+offset && sc.BaseDataIn[2][pos]<sc.BaseDataIn[2]
[pos-1]-offset)  {os=1;};

if((sc.BaseDataIn[1][pos]<sc.BaseDataIn[1]
[pos-1] && sc.BaseDataIn[2][pos]>=sc.BaseDataIn[2]
[pos-1] ||

sc.BaseDataIn[1][pos]<=sc.BaseDataIn[1]
[pos-1] && sc.BaseDataIn[2][pos]>sc.BaseDataIn[2]
[pos-1]) && sc.Input[4].GetYesNo())  {os=1;};

if(os==1)
{ sc.Subgraph[0].DataColor[pos] = oscolour; 

sc.Subgraph[1].DataColor[pos] = oscolour;
  sc.Subgraph[2].DataColor[pos] = oscolour; 

sc.Subgraph[3].DataColor[pos] = oscolour;
} else
if(updown==1)
{ sc.Subgraph[0].DataColor[pos] = upcolour; 

sc.Subgraph[1].DataColor[pos] = upcolour;
  sc.Subgraph[2].DataColor[pos] = upcolour; 

sc.Subgraph[3].DataColor[pos] = upcolour;
} else
if(updown==-1)
{ sc.Subgraph[0].DataColor[pos] = dncolour; 

sc.Subgraph[1].DataColor[pos] = dncolour;
  sc.Subgraph[2].DataColor[pos] = dncolour; 

sc.Subgraph[3].DataColor[pos] = dncolour;
};

        sc.Subgraph[0][pos] = sc.BaseDataIn[0][pos];        
sc.Subgraph[1][pos] = sc.BaseDataIn[1][pos];



        sc.Subgraph[2][pos] = sc.BaseDataIn[2][pos];        
sc.Subgraph[3][pos] = sc.BaseDataIn[3][pos];

        sc.Subgraph[5][pos]=updown; sc.Subgraph[6]
[pos]=os;
        sc.Subgraph[7][pos]=lowesthigh; sc.Subgraph[8]
[pos]=highestlow;
    }
}

/
********************************************************
***************/
SCSFExport scsf_2TrendAdd(SCStudyGraphRef sc)
{

SCSubgraphRef EnterNow = sc.Subgraph[0], LTF = 
sc.Subgraph[1], TF = sc.Subgraph[2], R1 = 
sc.Subgraph[3], 

se5 = sc.Subgraph[12], se12 = 
sc.Subgraph[13], sr = sc.Subgraph[14], xe5 = 
sc.Subgraph[15], xe12 = sc.Subgraph[16], xr = 
sc.Subgraph[17],

lc = sc.Subgraph[20], le5 = 
sc.Subgraph[21], le12 = sc.Subgraph[22], lr = 
sc.Subgraph[23],ple5 = sc.Subgraph[24], ple12 = 
sc.Subgraph[25], plr = sc.Subgraph[26];

if (sc.SetDefaults)
{

sc.GraphName="Two Timeframe Trend Additive";
EnterNow.Name="EnterNow"; LTF.Name="LTF";

TF.Name="TF"; R1.Name="R1";
se5.Name="se5"; se12.Name="se12";

sr.Name="sr"; xe5.Name="se5";
xe12.Name="se12"; xr.Name="sr";



lc.Name="lc"; le5.Name="le5";
le12.Name="le12"; lr.Name="lr"; ple5.Name="ple5";

ple12.Name="ple12"; plr.Name="plr";
sc.CalculationPrecedence = STD_PREC_LEVEL ;

sc.DrawZeros=0; return;
}
/*

This takes the trend from 5m and 30m using 
rsi>50 and ema1>ema2 for +ve

When both trends are in the same direciton 
positive trend exists and price/value signals can be 
taken

So it is the addition of 2 trends
*/
int i,p,p2,lp,hour,minute,second, minute2, 

as=sc.ArraySize-1, ST_Direction;
int& li = sc.PersistVars->i1; int& offset = 

sc.PersistVars->i2; int& lastshifted = sc.PersistVars-
>i3;

int& lastdot = sc.PersistVars->i4; float& 
LT_Direction = sc.PersistVars->f1; 

if(sc.UpdateStartIndex==0) { li=0; offset=5; 
lastshifted=0; LT_Direction=0; ST_Direction=0; }

for (i=sc.UpdateStartIndex; i < sc.ArraySize; i++)
{

p=i-1; lp=li-1; p2=i-2;
sc.BaseDateTimeIn[i-1].GetTimeHMS(hour, minute, 

second);  sc.BaseDateTimeIn[i].GetTimeHMS(hour, minute2, 
second);

if( (minute2 % 30)==0 || (((minute+5) % 30)==0 
&& (minute2 % 30)!=0) ) {   //|| (fmod(minute+5,30)==0 
&& fmod(minute2,30)!=0)

lc[li]=sc.BaseDataIn[SC_LAST][p];
sc.MovingAverage(lc, le5,  

MOVAVGTYPE_EXPONENTIAL, li, 5 );



sc.MovingAverage(lc, le12, 
MOVAVGTYPE_EXPONENTIAL, li, 12);

sc.RSI(lc, lr, li, MOVAVGTYPE_SIMPLE, 20);

if(lr[li]>50 && (le5[li]>le12[li] || 
(le5[li]==le12[li] && le5[lp]>le12[lp]))) 
LT_Direction=+1; else

if(lr[li]<50 && (le5[li]<le12[li] || 
(le5[li]==le12[li] && le5[lp]<le12[lp]))) 
LT_Direction=-1; else

LT_Direction=0;
if(i<as) li++;

} 
LTF[i]=LT_Direction/1.1;

sc.MovingAverage(sc.BaseDataIn[SC_LAST], se5,  
MOVAVGTYPE_EXPONENTIAL, i, 5 );

sc.MovingAverage(sc.BaseDataIn[SC_LAST], se12, 
MOVAVGTYPE_EXPONENTIAL, i, 12);

sc.RSI(sc.BaseDataIn[SC_LAST], sr, i, 
MOVAVGTYPE_SIMPLE, 20);

if(sr[p]>50 && (se5[p]>se12[p] || 
(se5[p]==se12[p] && se5[p2]>se12[p2]))) TF[i]=+0.8; else

if(sr[p]<50 && (se5[p]<se12[p] || 
(se5[p]==se12[p] && se5[p2]<se12[p2]))) TF[i]=-0.8; else

TF[i]=0;

 EnterNow[i]=0;
//

if( sc.BaseDateTimeIn[i].GetTime()>=HMS_TIME(10,00,00) 
&& sc.BaseDateTimeIn[i].GetTime()<=HMS_TIME(12,00,00) ) 
{

if(LTF[i]>0 && TF[i]>0) EnterNow[i]=.6; 
else 

if(LTF[i]<0 && TF[i]<0)  
EnterNow[i]=-.6;



// }

}
};

/
********************************************************
***************/
SCSFExport scsf_ScrPdr(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Screen Padder";
sc.StudyDescription = "Inserts White Space at 

top and bottom of screen (half the pips at the bottom";

sc.GraphRegion = 0;  sc.DrawZeros = 0;  
sc.ScaleRangeType = SCALE_AUTO;
sc.Subgraph[0].Name = "H"; sc.Subgraph[1].Name 

= "L"; sc.Subgraph[0].DrawStyle=4; 
sc.Subgraph[1].DrawStyle=4;

sc.Input[3].Name="Pips Above (half below)";
sc.Input[3].SetFloat(2);

sc.Input[4].Name="Update Always";
sc.Input[4].SetYesNo(FALSE);

sc.FreeDLL=0;
return;

} 
float& up = sc.PersistVars->f1; float& dn = 

sc.PersistVars->f2; float& endbar = sc.PersistVars->f3; 
int lastbar=sc.IndexOfLastVisibleBar;

if( sc.UpdateStartIndex == 0 || endbar!=lastbar )
{

if(sc.Input[4].GetYesNo()) sc.UpdateAlways=1; 
else sc.UpdateAlways=0; 



up=sc.Input[3].GetFloat()*sc.TickSize; 
dn=sc.Input[3].GetFloat()*sc.TickSize;

for(int j=sc.IndexOfFirstVisibleBar; j<lastbar; 
j++)

{
sc.Subgraph[0][j]=sc.BaseDataIn[1][j]+up;
sc.Subgraph[1][j]=sc.BaseDataIn[2][j]-dn; 

}
endbar=lastbar;

} 
sc.Subgraph[11][lastbar]=sc.BaseDataIn[1][lastbar]

+up;
sc.Subgraph[12][lastbar]=sc.BaseDataIn[2][lastbar]-

dn; 
}

/
********************************************************
***************/
SCSFExport scsf_QQE(SCStudyGraphRef sc)
{
// QQE (Quantative Qualitative Estimation)
SCSubgraphRef QQE_RSI_MA = sc.Subgraph[0], 
QQE_FastSignal = sc.Subgraph[1], QQE_SlowSignal = 
sc.Subgraph[2], mid = sc.Subgraph[3],

QQE_ATR_RSI = sc.Subgraph[5], 
QQE_MA_ATR_RSI = sc.Subgraph[6], 

QQE_DAR = sc.Subgraph[7], QQE_DAR_Fast 
= sc.Subgraph[8], QQE_RSI = sc.Subgraph[9], QQE_DAR_Temp 
= sc.Subgraph[10];

if (sc.SetDefaults)
{
   sc.GraphName="QQE";
    sc.StudyDescription="QQE (Quantative Qualitative 

Estimation)";
sc.Subgraph[0].Name="RSI_MA";



sc.Subgraph[1].Name="FastSignal";
sc.Subgraph[2].Name="SlowSignal";
sc.Subgraph[3].Name="50";
sc.Subgraph[4].Name="QQE_RSI_MA";
sc.Subgraph[5].Name="QQE_ATR_RSI";
sc.Subgraph[6].Name="QQE_MA_ATR_RSI";
sc.Subgraph[7].Name="QQE_DAR";
sc.Subgraph[8].Name="QQE_DAR_Fast";
sc.Input[3].Name="QQE_Periods";

sc.Input[3].SetInt(14); 
sc.Input[4].Name="QQE_Smoothing factor";

sc.Input[4].SetInt(5); 
    sc.FreeDLL=0; 
    return;
}
/*
QQE_Periods    = Param("Period", 14, 3, 30, 1 );
QQE_SF         = Param("Smoothing factor", 5, 1, 30, 

1 );
QQE_RSI_MA     = EMA(RSI(QQE_Periods),QQE_SF); 
QQE_ATR_RSI    = abs(Ref(QQE_RSI_MA,-1)-QQE_RSI_MA);
QQE_MA_ATR_RSI = EMA(QQE_ATR_RSI, 2*QQE_Periods-1);
QQE_DAR        = EMA(QQE_MA_ATR_RSI, 

2*QQE_Periods-1)*4.236;
QQE_DAR_Fast   = EMA(QQE_MA_ATR_RSI, 

2*QQE_Periods-1)*2.618;
*/

for(int i = sc.UpdateStartIndex;  i < sc.ArraySize;  
i++)

{
int p=i-1, QQE_Periods=sc.Input[3].GetInt(), 

QQE_SF=sc.Input[4].GetInt(), 
QQE_PeriodsX2m1=2*QQE_Periods-1;

sc.RSI(sc.BaseDataIn[SC_LAST], QQE_RSI, i, 
MOVAVGTYPE_SIMPLE, QQE_Periods);

sc.MovingAverage(QQE_RSI, QQE_RSI_MA, 



MOVAVGTYPE_EXPONENTIAL, i, QQE_SF); 
QQE_ATR_RSI[i]=fabs(QQE_RSI_MA[p]-

QQE_RSI_MA[i]);
sc.MovingAverage(QQE_ATR_RSI,  QQE_MA_ATR_RSI, 

MOVAVGTYPE_EXPONENTIAL, i, QQE_PeriodsX2m1); 
sc.MovingAverage(QQE_MA_ATR_RSI, QQE_DAR_Temp, 

MOVAVGTYPE_EXPONENTIAL, i, QQE_PeriodsX2m1); 
QQE_DAR[i]=QQE_DAR_Temp[i]*4.236; 
QQE_DAR_Fast[i]=QQE_DAR_Temp[i]*2.618; 

// QQE_FastSignal = 
QQE_TR(QQE_RSI_MA,QQE_DAR_Fast);

if (QQE_RSI_MA[i] < QQE_FastSignal[p]) {
           QQE_FastSignal[i]=QQE_RSI_MA[i]
+QQE_DAR_Fast[i];
           if ((QQE_RSI_MA[p] < QQE_FastSignal[p]) && 
(QQE_FastSignal[i] > QQE_FastSignal[p]))
              { QQE_FastSignal[i] = QQE_FastSignal[p]; }

}  else
if (QQE_RSI_MA[i] > QQE_FastSignal[p]) {

              QQE_FastSignal[i]=QQE_RSI_MA[i]-
QQE_DAR_Fast[i];
              if ((QQE_RSI_MA[p] > QQE_FastSignal[p]) && 
(QQE_FastSignal[i] < QQE_FastSignal[p]))
                 { QQE_FastSignal[i] = 
QQE_FastSignal[p]; }

}
// QQE_SlowSignal = QQE_TR(QQE_RSI_MA,QQE_DAR);
if (QQE_RSI_MA[i] < QQE_SlowSignal[p]) {

           QQE_SlowSignal[i]=QQE_RSI_MA[i]+QQE_DAR[i];
           if ((QQE_RSI_MA[p] < QQE_SlowSignal[p]) && 
(QQE_SlowSignal[i] > QQE_SlowSignal[p]))
              { QQE_SlowSignal[i] = QQE_SlowSignal[p]; }

}  else
if (QQE_RSI_MA[i] > QQE_SlowSignal[p]) {

              QQE_SlowSignal[i]=QQE_RSI_MA[i]-
QQE_DAR[i];



              if ((QQE_RSI_MA[p] > QQE_SlowSignal[p]) && 
(QQE_SlowSignal[i] < QQE_SlowSignal[p]))
                 { QQE_SlowSignal[i] = 
QQE_SlowSignal[p]; }

}
mid[i]=50;

}
}

/
********************************************************
***************/
SCSFExport scsf_Alerter(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Alerter";
sc.StudyDescription = "Reads Alerts from C:\

\SierraChart\\Alerts.txt";

sc.Subgraph[0].Name = "AlertLine";
sc.Subgraph[0].SecondaryColorUsed=1;
sc.Input[0].Name="Input Data";
sc.Input[0].SetInputDataIndex(SC_LAST);
sc.Input[1].Name="Alert Number";
sc.Input[1].SetInt(1);
sc.Input[2].Name="Alert Only Once Per Bar?";

sc.Input[2].SetYesNo(true);
sc.Input[3].Name="Reset Alert On New Bar?";

sc.Input[3].SetYesNo(true);
sc.TextInputName = "Alerts File Path and Name";

if(sc.TextInput=="")
sc.TextInput = "C:\\SierraChart\

\Alerts.txt";



sc.FreeDLL=0;
sc.GraphRegion = 0;
sc.DrawZeros = 0; 
sc.ScaleRangeType = SCALE_SAMEASREGION;
return;

} 

if (sc.UpdateStartIndex == 0)
{

sc.AlertOnlyOncePerBar = 
sc.Input[1].GetYesNo();

sc.ResetAlertOnNewBar = sc.Input[2].GetYesNo();
}

unsigned long InputDataIndex = 
sc.Input[0].GetInputDataIndex();

double alertline=0; 
int as=sc.ArraySize-1, i;

FILE * pFile;  
pFile = fopen (sc.TextInput.GetChars(),"r");
if (pFile!=NULL) {

// obtain file size:
long lSize;  char filetxt[80]=""; char 

AlertNum[7]=""; char UpOrDn[1]=""; char Up[1]=""; char 
Dn[1]="";

strcpy(Up,"+"); strcpy(Dn,"-"); 
fseek (pFile , 0 , SEEK_END);
lSize = ftell (pFile);
rewind (pFile);
for(int j=0; j<20 && !feof(pFile); j++) {

fgets(filetxt,20,pFile);
if(sc.Symbol.CompareNoCase(filetxt,7)==0) {

alertline=0; 
strcpy(AlertNum,"nulvoid");



UpOrDn[0]=filetxt[8];
for(int k=0; k<6; k++) 

{ AlertNum[k]=filetxt[k+9]; }
alertline=atof(AlertNum);
if(alertline!=0) {

if(sc.Subgraph[0][as-20]!
=alertline) i=0; else i=sc.UpdateStartIndex;

for ( ; i < sc.ArraySize; i++) { 
sc.Subgraph[0][i]=alertline; 

sc.Subgraph[0].DataColor[i] = 0xC0C0C0;
if(strncmp(UpOrDn,Up,1)==0) {

sc.Subgraph[0].DataColor[i] 
= sc.Subgraph[0].PrimaryColor; 

if(sc.BaseDataIn[sc.Input[0].GetInputDataIndex()]
[as]>alertline) sc.SetAlert(sc.Input[1].GetInt(),as);

} 
else 

if(strncmp(UpOrDn,Dn,1)==0) {
sc.Subgraph[0].DataColor[i] 

= sc.Subgraph[0].SecondaryColor; 

if(sc.BaseDataIn[sc.Input[0].GetInputDataIndex()]
[as]<alertline) sc.SetAlert(sc.Input[1].GetInt(),as);

}
}

} else {
if(sc.Subgraph[0][as-20]!=0) { for 

( i=0; i < sc.ArraySize; i++) {sc.Subgraph[0][i]=0;} }

}
}

}
fclose (pFile);

}
}



/
********************************************************
***************/
SCSFExport scsf_MACDHull(SCStudyGraphRef sc)
{
  if(sc.SetDefaults) {

sc.GraphName="MACDHull";
sc.Subgraph[0].Name="MACD";
sc.Subgraph[1].Name="MA of MACD";
sc.Subgraph[2].Name="MACD Diff";
sc.Subgraph[3].Name="Zero Line";

sc.Input[2].Name="MACD Fast MA Length";
sc.Input[2].SetInt(12);

sc.Input[3].Name="MACD Slow MA Length";
sc.Input[3].SetInt(26);

sc.Input[4].Name="MACD MA Length";
sc.Input[4].SetInt(9);

sc.DrawZeros=1;
sc.FreeDLL=0; 

    return;
  }

for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+
+)

{
sc.HullMovingAverage(sc.BaseData[SC_LAST], 

sc.Subgraph[6], i, sc.Input[2].GetInt());
sc.HullMovingAverage(sc.BaseData[SC_LAST], 

sc.Subgraph[7], i, sc.Input[3].GetInt());
sc.Subgraph[0][i]=sc.Subgraph[6][i]-

sc.Subgraph[7][i];
sc.HullMovingAverage(sc.Subgraph[0], 



sc.Subgraph[1], i, sc.Input[4].GetInt());
sc.Subgraph[2][i]=sc.Subgraph[0][i]-

sc.Subgraph[1][i];
sc.Subgraph[3][i]=0;

};}

/
********************************************************
***************/
SCSFExport scsf_MTF_TRIX(SCStudyGraphRef sc)
{

SCSubgraphRef T = sc.Subgraph[0];
SCSubgraphRef Ta = sc.Subgraph[1];
SCSubgraphRef T2 = sc.Subgraph[2];
SCSubgraphRef T2a = sc.Subgraph[3];
SCSubgraphRef T3 = sc.Subgraph[4];
SCSubgraphRef T3a = sc.Subgraph[5];
SCSubgraphRef X1 = sc.Subgraph[6];
SCSubgraphRef X2 = sc.Subgraph[7];
SCSubgraphRef X3 = sc.Subgraph[8];
SCSubgraphRef lc2=sc.Subgraph[10];
SCSubgraphRef lc3=sc.Subgraph[11];
SCSubgraphRef l12=sc.Subgraph[12];
SCSubgraphRef l13=sc.Subgraph[13];

if (sc.SetDefaults)
{

sc.GraphName="MTF_Trix";
T.Name="TF & Up colour";
Ta.Name="TF & Dn colour";
T2.Name="TF2 & Neutral Colour";
T2a.Name="TF2";
T3.Name="TF3";



T3a.Name="TF3";
X1.Name="X1";
X2.Name="X2";
X3.Name="X3";
T.DrawStyle=DRAWSTYLE_BARTOP;
Ta.DrawStyle=DRAWSTYLE_BARBOTTOM;
T2.DrawStyle=DRAWSTYLE_BARTOP;
T2a.DrawStyle=DRAWSTYLE_BARBOTTOM;
T3.DrawStyle=DRAWSTYLE_BARTOP;
T3a.DrawStyle=DRAWSTYLE_BARBOTTOM;
sc.Input[2].Name="Length";
sc.Input[2].SetInt(3);
sc.Input[3].Name="Second Time Frame (minutes)";
sc.Input[3].SetInt(15);
sc.Input[4].Name="Third Time Frame (minutes)";

sc.Input[4].SetInt(60);
sc.Input[5].Name="Bar Width";
sc.Input[5].SetInt(8);
sc.AutoLoop = 0;
sc.FreeDLL=0;

return;
}

int& li = sc.PersistVars->i1;
int& lj = sc.PersistVars->i2;
int as=sc.ArraySize-1;
float& oi = sc.PersistVars->f1;
if(sc.UpdateStartIndex==0)
{ 

li=lj=oi=0;

}

for (int BarIndex=sc.UpdateStartIndex; BarIndex < 



sc.ArraySize; BarIndex++)
{

int hour;
int minute;
int second;
sc.BaseDateTimeIn[BarIndex+1].GetTimeHMS(hour, 

minute, second);
float mini1=60*hour+minute;
sc.BaseDateTimeIn[BarIndex].GetTimeHMS(hour, 

minute, second);
float mini=60*hour+minute;

sc.TRIX(sc.BaseDataIn[SC_LAST], X1, BarIndex, 
sc.Input[2].GetInt());

if( fmod(mini1,sc.Input[3].GetInt())==0 || 
fmod(mini1,sc.Input[3].GetInt())<fmod(mini,sc.Input[3].G
etInt()) || BarIndex==as ) 

{
if(BarIndex<as) li++;
lc2[li]=sc.BaseDataIn[SC_LAST]

[BarIndex]; 
} 

sc.TRIX(lc2, l12, li, sc.Input[2].GetInt());
X2[BarIndex] = l12[li];

if( fmod(mini1,sc.Input[4].GetInt())==0 || 
fmod(mini1,sc.Input[4].GetInt())<fmod(mini,sc.Input[4].G
etInt()) || BarIndex==as ) 

{ if(BarIndex<as) lj++;
lc3[lj]=sc.BaseDataIn[SC_LAST][BarIndex]; } 

sc.TRIX(lc3, l13, lj, sc.Input[2].GetInt());
X3[BarIndex] = l13[lj];

if(X1[BarIndex]>X1[BarIndex-1]) 



{ T.DataColor[BarIndex]=T.PrimaryColor;  } else 
{ T.DataColor[BarIndex]=Ta.PrimaryColor;  } 

if(l12[li]>l12[li-1]) 
{ T2.DataColor[BarIndex]=T.PrimaryColor; } else 
{ T2.DataColor[BarIndex]=Ta.PrimaryColor; } 

if(l13[lj]>l13[lj-1]) 
{ T3.DataColor[BarIndex]=T.PrimaryColor; } else 
{ T3.DataColor[BarIndex]=Ta.PrimaryColor; } 

T[BarIndex]=80; Ta[BarIndex]=65; 
T2[BarIndex]=60;  T2a[BarIndex]=45; T3[BarIndex]=40;  
T3a[BarIndex]=25; 

}
}

/
********************************************************
***************/
SCSFExport scsf_WeeklyHL(SCStudyGraphRef sc)
{
if(sc.Subgraph[9]
[1]==sc.BaseDateTimeIn[sc.ArraySize-1].GetTime() && 
sc.UpdateStartIndex!=0

&& sc.BaseDataIn[1][sc.ArraySize-1]<(sc.Subgraph[1]
[sc.ArraySize-1]-sc.Input[4].FloatValue) 

&& sc.BaseDataIn[2][sc.ArraySize-1]>(sc.Subgraph[2]
[sc.ArraySize-1]+sc.Input[4].FloatValue) ) return;

sc.Subgraph[9][1] = 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();

if (sc.SetDefaults)
{
   sc.GraphName="Weekly HL";



    sc.StudyDescription="Weekly Highs and Lows";
sc.Subgraph[0].Name="LW H";
sc.Subgraph[1].Name="LW L";
sc.Subgraph[2].Name="W H";
sc.Subgraph[3].Name="W L";
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.GraphRegion = 0; 

    sc.FreeDLL=0; 
sc.DrawZeros=0;

    return;
}

float& High  = sc.PersistVars->f1; float& Low 
= sc.PersistVars->f2;

float& LHigh  = sc.PersistVars->f3; float& LLow 
= sc.PersistVars->f4;
int& iWstart= sc.PersistVars->i1;
int    i,j;

// DayOfWeekEnum SUNDAY = 0, MONDAY = 1, TUESDAY = 
2, WEDNESDAY = 3, THURSDAY = 4, FRIDAY = 5, SATURDAY = 6

if (sc.UpdateStartIndex == 0)
{ iWstart=0; High=sc.BaseDataIn[1][0]; 

Low=sc.BaseDataIn[2][0];}

for ( i=sc.UpdateStartIndex; i < sc.ArraySize; i++)
{ 

int p=i-1, dp, di;
di=sc.BaseDateTimeIn[i].GetDayOfWeek(); 

dp=sc.BaseDateTimeIn[p].GetDayOfWeek();

if( dp>di ) // yesterday was a higher day than 
today so its a new week

{ 
LHigh=High; LLow=Low; iWstart=i; 
High=sc.BaseDataIn[1][i]; 



Low=sc.BaseDataIn[2][i];
} else
{

if(sc.BaseDataIn[1][i]>High) 
High=sc.BaseDataIn[1][i];

if(sc.BaseDataIn[2][i]<Low)  
Low=sc.BaseDataIn[2][i];

}

sc.Subgraph[0][i]=LHigh; sc.Subgraph[1]
[i]=LLow; 

for(j=i; j>=iWstart; j--)
{ sc.Subgraph[2][j]=High; sc.Subgraph[3]

[j]=Low; }
}

}; 

/
*=======================================================
===================*/

/
*=======================================================
===================*/
SCSFExport scsf_MAs(SCStudyGraphRef sc)
{
  SCSubgraphRef m0 = sc.Subgraph[0], m1 = 
sc.Subgraph[2];
  if (sc.SetDefaults)

{
sc.GraphName="Flexible MAs";
sc.StudyDescription=" Flexible Mas so that you 

can mix up and still use the fill or transparent fill";
m0.Name="MA 1 (Up Colour)"; m1.Name="MA 2 



(Down Colour)";
sc.Input[1].Name="MA 1 Input Data";

sc.Input[1].SetInputDataIndex(SC_LAST);
sc.Input[2].Name="MA 1 Type"; 

sc.Input[2].SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
sc.Input[3].Name="MA 1 Length";

sc.Input[3].SetInt(9);

sc.Subgraph[0].DrawStyle=DRAWSTYLE_FILLTOP_TRANSPARENT;
sc.Input[4].Name="MA 2 Input Data";

sc.Input[4].SetInputDataIndex(SC_LAST);
sc.Input[5].Name="MA 2 Type"; 

sc.Input[5].SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
sc.Input[6].Name="MA 2 Length";

sc.Input[6].SetInt(18);

sc.Subgraph[2].DrawStyle=DRAWSTYLE_FILLBOTTOM_TRANSPAREN
T;

sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.DrawZeros=0;
sc.GraphRegion=0;
sc.FreeDLL=0; 
return;

}

for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+
+)

{

sc.MovingAverage(sc.BaseDataIn[sc.Input[1].GetInputDataI
ndex()], m0, sc.Input[2].GetMovAvgType(), i, 
sc.Input[3].GetInt());

sc.MovingAverage(sc.BaseDataIn[sc.Input[4].GetInputDataI
ndex()], m1, sc.Input[5].GetMovAvgType(), i, 
sc.Input[6].GetInt());



}
}

/
********************************************************
***************/
SCSFExport scsf_Dchg(SCStudyGraphRef sc)
{

SCSubgraphRef o0 = sc.Subgraph[0];

if(sc.SetDefaults)
    {
        sc.GraphName="Daily Change";

sc.Subgraph[0].Name = " "; 
sc.Subgraph[0].SecondaryColorUsed=1;

sc.Input[2].Name="Time for final bar of day";
sc.Input[2].SetTime(0);

sc.Input[3].Name="decimal places (7=1/4 
9=1/32)"; sc.Input[3].SetInt(4);

sc.Input[4].Name="Font Size";
sc.Input[4].SetInt(11);

sc.Input[5].Name="Vertical Proportion";
sc.Input[5].SetFloat(0.1);

sc.Input[6].Name="Horizontal Proportion";
sc.Input[6].SetFloat(0.1);
      sc.GraphRegion=0; sc.ScaleRangeType = 
SCALE_SAMEASREGION;

sc.UpdateAlways=0;
sc.FreeDLL=0;

        return;
    } 

int as=sc.ArraySize-1; float& dClose = 
sc.PersistVars->f1; int& format = sc.PersistVars->i1;

if(o0[as]==0) { 



o0[as]=8; format=sc.Input[3].GetInt();
for(int i=sc.ArraySize; i>0; i--) {

if(sc.BaseDateTimeIn[i].GetTime()==sc.Input[2].GetTime()
) { dClose=sc.Close[i]; i=0; } }

}

float gap = sc.Close[as]-dClose;
SCString StrDChg;
s_UseTool Tool; 
Tool.Clear(); // reset tool structure for our next 

use
float High, Low;

sc.GetMainGraphVisibleHighAndLow(High,Low);
Tool.BeginValue = High*(sc.Input[5].GetFloat())

+Low*(1.0-sc.Input[5].GetFloat());
int horizposn = 

sc.IndexOfLastVisibleBar*(sc.Input[6].GetFloat())
+sc.IndexOfFirstVisibleBar*(1.0-sc.Input[6].GetFloat());

Tool.BeginDateTime = 
sc.BaseDateTimeIn[horizposn]; //
sc.BaseDateTimeIn[sc.ArraySize-15];

Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_TEXT;
Tool.LineWidth = 1; 

Tool.FontSize=sc.Input[4].GetInt();
Tool.Region = 0;
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
switch(format)
{

case 4: StrDChg.Format("%0.4f", gap); break;
case 0: StrDChg.Format("%0.0f", gap); break;
case 1: StrDChg.Format("%0.1f", gap); break;
case 3: StrDChg.Format("%0.3f", gap); break;
case 5: StrDChg.Format("%0.5f", gap); break;
case 6: StrDChg.Format("%0.6f", gap); break;
case 7: {

float gapmod=fmod(gap*4,4);



StrDChg.Format("%0.0f  %0.0f/4", 
floor(gap), gapmod); 

} break;
case 8: {

float gapmod=fmod(gap*16,16);
StrDChg.Format("%0.0f  %0.0f/16", 

floor(gap), gapmod); 
} break;

case 9: {
float gapmod=fmod(gap*32,32);
StrDChg.Format("%0.0f  %0.0f/32", 

floor(gap), gapmod); 
} break;

case 2: StrDChg.Format("%0.2f", gap); break;
}
if(gap>=0) Tool.Color = sc.Subgraph[0].PrimaryColor; 

else Tool.Color = sc.Subgraph[0].SecondaryColor;
Tool.Text = StrDChg;
Tool.LineNumber = 164;
sc.UseTool(Tool);

}
/*if(format==4) StrDChg.Format("%0.4f", gap); else

if(format==0) StrDChg.Format("%0.0f", gap); else
if(format==1) StrDChg.Format("%0.1f", gap); else
if(format==3) StrDChg.Format("%0.3f", gap); else
if(format==5) StrDChg.Format("%0.5f", gap); else
if(format==6) StrDChg.Format("%0.6f", gap); else
if(format==7) {

float gapmod=fmod(gap*4,4);
StrDChg.Format("%0.0f  %0.0f/4", floor(gap), 

gapmod); 
} else
if(format==8) {

float gapmod=fmod(gap*16,16);
StrDChg.Format("%0.0f  %0.0f/16", floor(gap), 

gapmod); 
} else



if(format==9) {
float gapmod=fmod(gap*32,32);
StrDChg.Format("%0.0f  %0.0f/32", floor(gap), 

gapmod); 
} else
StrDChg.Format("%0.2f", gap);
*/

/
********************************************************
***************/
SCSFExport scsf_5MinBars(SCStudyGraphRef sc)
{

SCSubgraphRef ud = sc.Subgraph[5]; SCSubgraphRef 
UD = sc.Subgraph[6];SCSubgraphRef M0 = sc.Subgraph[3];

if (sc.SetDefaults)
{
   sc.GraphName="5MinBars";
    sc.StudyDescription=" ";

sc.Subgraph[0].Name="D";
sc.Subgraph[1].Name="H";
sc.Subgraph[2].Name="L";
sc.Subgraph[3].Name=" ";
sc.Subgraph[4].Name="ma21";
sc.Subgraph[5].Name="ud";
sc.Subgraph[6].Name="UD";
sc.Input[4].Name="Cosmetic Offset Down";
sc.Input[6].ValueType=FLOAT_VALUE; 

    sc.FreeDLL=0; 
sc.DrawZeros=0;

    return;
}

float& High  = sc.PersistVars->f1; float& Low 



= sc.PersistVars->f2;
int& bstartm1 = sc.PersistVars->i10; int& 

bstartm2= sc.PersistVars->i12;
float& cosmetic_offset = sc.Input[4].FloatValue;
int  pos, i,m0;

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
sc.MovingAverage(sc.BaseDataIn[SC_LAST], 

sc.Subgraph[4], MOVAVGTYPE_EXPONENTIAL, pos, 21); 
sc.BaseDateTimeIn[pos].GetTimeHMS(i,m0,i); 

M0[pos]=m0;
}

for (pos=min(bstartm2,sc.UpdateStartIndex) ; pos < 
sc.ArraySize; pos++)

{ 
if( fmod(M0[pos],5) == 0 )
{ 

if(sc.Subgraph[0][pos] != 999) 
{ sc.Subgraph[0][pos]= 999; bstartm2=bstartm1; 
bstartm1=pos; } //bstartm1=pos;

High=sc.BaseDataIn[1][pos]; 
Low=sc.BaseDataIn[2][pos];

for(i=1; i<=4 && (pos+i)<sc.ArraySize; i++)
{

if(sc.BaseDataIn[1][pos+i]>High) 
High=sc.BaseDataIn[1][pos+i]; 

if(sc.BaseDataIn[2][pos+i]< Low) 
Low=sc.BaseDataIn[2][pos+i];

}
} 
sc.Subgraph[1][pos]= High+cosmetic_offset;
sc.Subgraph[2][pos]= Low-cosmetic_offset;



}
}

/
*=======================================================
===================*/

SCSFExport scsf_MarkSomeBars(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "MarkBars";
sc.StudyDescription = "Illustrate how to mark 

some bars";
sc.Subgraph[0].Name = "Open (change this 

colour)"; sc.Subgraph[1].Name = "High";
sc.Subgraph[2].Name = "Low";
sc.Subgraph[3].Name = "Last";
sc.Subgraph[4].Name = "o4";

sc.Subgraph[5].Name = "o5";

sc.Input[1].Name = "Mark First Days of Each 
Month"; sc.Input[1].SetYesNo(false);

sc.Input[2].Name = "Day 1";
sc.Input[2].SetDate(0);

sc.Input[3].Name = "Day 2";
sc.Input[3].SetDate(0);

sc.Input[4].Name = "Day 3";
sc.Input[4].SetDate(0);

sc.Input[5].Name = "Day 4";
sc.Input[5].SetDate(0);

sc.GraphRegion = 0;  // First region
sc.DrawZeros = 0;  // false
sc.GraphDrawType = GDT_HLBAR;
sc.DisplayAsMainPriceGraph=0;  // no just draw 



some bars over the others
sc.UpdateAlways=1;

        sc.FreeDLL=0;
return;

}

if (sc.UpdateStartIndex == 0) { 

sc.Subgraph[3].PrimaryColor=sc.Subgraph[2].PrimaryColor=
sc.Subgraph[1].PrimaryColor=sc.Subgraph[0].PrimaryColor; 

}

for(int i = sc.UpdateStartIndex; i < sc.ArraySize; 
i++)

{
bool markbar=false;

if(sc.Input[1].GetYesNo()) 
{

int yd, imonth, pmonth;

sc.BaseDateTimeIn[i].GetDateYMD(yd,imonth,yd);
sc.BaseDateTimeIn[i-1].GetDateYMD(yd,pmonth,yd);

if(imonth!=pmonth) markbar=true;  // new 
month so mark the bar

}

if( sc.BaseDateTimeIn[i].GetDate()==sc.Input[2].GetDate(
) ||  
sc.BaseDateTimeIn[i].GetDate()==sc.Input[3].GetDate() ||

sc.BaseDateTimeIn[i].GetDate()==sc.Input[4].GetDate() ||  
sc.BaseDateTimeIn[i].GetDate()==sc.Input[5].GetDate() )

markbar=true;



if(markbar)
{

sc.Subgraph[SC_OPEN][i] = 
sc.BaseDataIn[SC_OPEN][i]; sc.Subgraph[SC_LAST][i] 
= sc.BaseDataIn[SC_LAST][i];

sc.Subgraph[SC_LOW][i] = 
sc.BaseDataIn[SC_LOW][i]; sc.Subgraph[SC_HIGH][i] 
= sc.BaseDataIn[SC_HIGH][i];

sc.Subgraph[4][i] = 9999; // an alert 
condition say

} else
{

sc.Subgraph[SC_OPEN][i] = 
sc.Subgraph[SC_HIGH][i] = sc.Subgraph[SC_LOW][i] = 
sc.Subgraph[SC_LAST][i] = sc.Subgraph[4][i] = 0;

}
}

}

/
*=======================================================
===================*/
SCSFExport scsf_NMinBars(SCStudyInterfaceRef sc) {

if (sc.SetDefaults) {
   sc.GraphName="NMinBars";

sc.StudyDescription="My old 5 Min Bar Study 
much improved and generalized by blueberrycake";

sc.Subgraph[0].Name="H";
sc.Subgraph[1].Name="L";

sc.Subgraph[0].DrawStyle = 
DRAWSTYLE_FILLRECTTOP_TRANSPARENT;

sc.Subgraph[1].DrawStyle = 
DRAWSTYLE_FILLRECTBOTTOM_TRANSPARENT;



sc.Subgraph[0].PrimaryColor = 
sc.Subgraph[1].PrimaryColor = RGB(128,128,128);

sc.Input[0].Name="Min Count";
sc.Input[0].SetInt(5);
sc.GraphRegion = 0;
sc.FreeDLL=0; 
sc.DrawZeros=0;
return;

}

float High, Low;
int  pos, i, secs, isResetBar, prevFirstBarPos;

secs = sc.Input[0].GetInt() * 60;

if (sc.AreTimeSpecificBars() && ((secs % 
sc.SecondsPerBar) == 0)) {

prevFirstBarPos = sc.ArraySize;
for (pos = (sc.ArraySize - 1); (pos >= 0) && 

(prevFirstBarPos > sc.UpdateStartIndex); pos--) {

isResetBar = prevFirstBarPos == (pos + 1);
High = (isResetBar || (sc.High[pos] > 

High)) ? sc.High[pos] : High;
Low = (isResetBar || (sc.Low[pos] < Low)) ? 

sc.Low[pos] : Low;

if ((pos == 0) || 

((sc.BaseDateTimeIn[pos].GetTime() / secs) > 
(sc.BaseDateTimeIn[pos - 1].GetTime() / secs)) || 

(sc.BaseDateTimeIn[pos].GetDate() > 
sc.BaseDateTimeIn[pos - 1].GetDate())) {

for (i = pos; i < prevFirstBarPos; i++) 
{



sc.Subgraph[0][i] = High;
sc.Subgraph[1][i] = Low;

}
prevFirstBarPos = pos;

}
}

}
};

/
********************************************************
***************/
SCSFExport scsf_sHL(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "HL";
sc.StudyDescription = "Show Tool High and Low";

sc.Subgraph[0].Name = " H"; sc.Subgraph[1].Name 
= " L"; sc.Subgraph[0].DrawStyle=4; 
sc.Subgraph[1].DrawStyle=4;

sc.Subgraph[2].Name = "  +";
sc.Subgraph[2].DrawStyle=4; 

sc.Subgraph[3].Name = " H"; sc.Subgraph[4].Name 
= " L"; sc.Subgraph[3].DrawStyle=4; 
sc.Subgraph[4].DrawStyle=4;

sc.ScaleRangeType=SCALE_AUTO;
sc.GraphRegion=0;
sc.DrawZeros=0;
sc.UpdateAlways=1;
sc.FreeDLL=0;
return;

} 



// Tool based filter: only show for Chart Values 
Tool and when it is On

// comment out if you want to demonstrate how to 
show the currently selected drawing tool

if(sc.CurrentlySelectedDrawingTool==2 && 
sc.CurrentlySelectedDrawingToolState==1)

{
int as=sc.ArraySize-1;
sc.Subgraph[0][as]=sc.BaseDataIn[1]

[sc.ActiveToolIndex]; 
sc.Subgraph[1][as]=sc.BaseDataIn[2]

[sc.ActiveToolIndex]; 
sc.Subgraph[2][as]=sc.ActiveToolYValue;
sc.Subgraph[3][as]=sc.BaseDataIn[1][as]; 
sc.Subgraph[4][as]=sc.BaseDataIn[2][as]; 

SCString StrInput; char ARout[40]="";
s_UseTool Tool;
Tool.Clear(); // reset tool structure for our 

next use
float High, Low;

sc.GetMainGraphVisibleHighAndLow(High,Low);
Tool.BeginValue = sc.ActiveToolYValue-((High-

Low)/50);
Tool.BeginDateTime = 

sc.BaseDateTimeIn[sc.ActiveToolIndex-6]; ;
Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_TEXT;
Tool.LineWidth = 1; Tool.FontSize=11;
Tool.Region = 0;
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
Tool.Color = RGB(28,28,28);
char output[60]="";  //int temp;
//temp=(int)(sc.BaseDataIn[1]

[sc.ActiveToolIndex]); StrInput.Format("%d\n", temp); 
strcpy(ARout,StrInput);

//temp=(int)(sc.BaseDataIn[1][as]); 



StrInput.Format("%d \n", temp); strcat(ARout,StrInput);
//temp=(int)(sc.BaseDataIn[2]

[sc.ActiveToolIndex]); StrInput.Format("%d\n", temp); 
strcat(ARout,StrInput);

//temp=(int)(sc.BaseDataIn[2][as]); 
StrInput.Format("%d \n", temp); strcat(ARout,StrInput); 

//strcpy(output,ARout); 
// with improved coding to display values ... 

thanks to blueberrycake

strcpy(ARout,sc.FormatGraphValue((sc.High[sc.ActiveToolI
ndex]), sc.BaseGraphValueFormat));

strcat(ARout, "\n");

strcat(ARout,sc.FormatGraphValue((sc.Low[sc.ActiveToolIn
dex]), sc.BaseGraphValueFormat)); 

strcat(ARout, "\n");
// Show the number and state of the currently 

selected drawing tool
// uncomment the 2 lines below to demonstrate 

and comment out the tool based filter before the 
brackets above

//StrInput.Format("%d \n", 
sc.CurrentlySelectedDrawingTool); 
strcat(ARout,StrInput); 

//StrInput.Format("%d ", 
sc.CurrentlySelectedDrawingToolState); 
strcat(ARout,StrInput); 

Tool.LineNumber = 126;
Tool.Text=ARout;
sc.UseTool(Tool);

} 
//else sc.DeleteLineOrText(0,TOOL_TEXT,126); // 

uncomment if you don't want the high and low to remain 
after you unselect the CV tool
}



/
********************************************************
***************/
SCSFExport scsf_StatusFloat(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Status Bar";
sc.Input[3].Name="Horizontal Position from 

right"; sc.Input[3].SetInt(50);
sc.Input[4].Name="Vertical Position (percentage 

of range)"; sc.Input[4].SetFloat(5);
sc.Input[5].Name="Font Size";

sc.Input[5].SetInt(11);
sc.ScaleRangeType=SCALE_SAMEASREGION;
sc.GraphRegion=0;
sc.UpdateAlways=1;
sc.FreeDLL=0;
return;

} 

int& Command =  sc.PersistVars->i1; int& 
existingorders = sc.PersistVars->i5; int& period = 
sc.PersistVars->i6;

float& entryswing = sc.PersistVars->f3; float& 
stoptriggered = sc.PersistVars->f4;

int& CloseTWSOnce =  sc.PersistVars->i13; int& 
ResetWithLivePosnOrders = sc.PersistVars->i14;

int& temp = sc.PersistVars->i15;
SCString StrRemainingTime, StrTime;
int j, Hour, Minute, Second;int as=sc.ArraySize-1;

SCDateTime BarTime=sc.SecondsPerBar;
SCDateTime 



RemainingTime=sc.BaseDateTimeIn[as].GetTime()
+sc.SecondsPerBar-sc.CurrentSystemDateTime.GetTime();

if(sc.IsReplayRunning()) 
RemainingTime=sc.BaseDateTimeIn[as].GetTime()
+sc.SecondsPerBar-sc.LatestDateTimeForLastBar.GetTime();

int minbar; 
sc.CurrentSystemDateTime.GetTimeHMS(j,minbar,j); int 
tofive=4-fmod(float(minbar),5.0f);

if(sc.IsReplayRunning())

{ sc.LatestDateTimeForLastBar.GetTimeHMS(j,minbar,j);
tofive=4-fmod(float(minbar),5.0f);}

s_UseTool Tool; 
Tool.Clear(); // reset tool structure for our next 

use
float High, Low;

sc.GetMainGraphVisibleHighAndLow(High,Low);
float Position=sc.Input[4].GetFloat()/100;
if(sc.BaseDataIn[3]

[sc.IndexOfLastVisibleBar]<((High+Low)/2)) 
Tool.BeginValue = High-((High-Low)*Position); else 
Tool.BeginValue = Low+(3*(High-Low)*Position);

Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.IndexOfLastVisibleBar-
sc.Input[3].IntValue]; //
sc.BaseDateTimeIn[sc.ArraySize-15];

Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_TEXT;
Tool.LineWidth = 1; 

Tool.FontSize=sc.Input[5].GetInt();
Tool.Region = 0;
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
Tool.Color = RGB(28,28,28);



char output[80]="";

sc.CurrentSystemDateTime.GetTimeHMS(Hour,Minute,Second);
if(Hour>12) Hour=Hour-12;
if(Minute>=10 && Second>=10) StrTime.Format("%d:%d:

%d", Hour, Minute, Second); else
if(Minute>=10) StrTime.Format("%d:%d:0%d", Hour, 

Minute, Second); else
if(Second>=10) StrTime.Format("%d:0%d:%d", Hour, 

Minute, Second); else
StrTime.Format("%d:0%d:0%d", Hour, 

Minute, Second); 

if(RemainingTime<=0 && RemainingTime>=-BarTime) 
{ RemainingTime=RemainingTime+sc.SecondsPerBar; 
Tool.Color = RGB(255,0,0); } else

if(RemainingTime>BarTime || RemainingTime<-BarTime)  
{ RemainingTime=0; }

Hour=(int) (RemainingTime/3600);
Minute=((int) (RemainingTime/60))-(Hour*60);
Second= RemainingTime-(Hour*3600)-(Minute*60);
if(Second>=10) StrRemainingTime.Format("    %d:

%d", Minute, Second);
  else {

StrRemainingTime.Format("    %d:0%d", 
Minute, Second);

}

strcpy(output,sc.FormatGraphValue(sc.ActiveToolYValue, 
sc.BaseGraphValueFormat)); strcat(output, "  ");

strcat(output,StrTime); strcat(output, "  ");



strcat(output, 
"O:");strcat(output,sc.FormatGraphValue(sc.Open[sc.Activ
eToolIndex], sc.BaseGraphValueFormat)); strcat(output, "  
");

strcat(output, 
"H:");strcat(output,sc.FormatGraphValue(sc.High[sc.Activ
eToolIndex], sc.BaseGraphValueFormat)); strcat(output, "  
");

strcat(output, 
"L:");strcat(output,sc.FormatGraphValue(sc.Low[sc.Active
ToolIndex], sc.BaseGraphValueFormat));  strcat(output, "  
");

strcat(output, 
"C:");strcat(output,sc.FormatGraphValue(sc.Close[sc.Acti
veToolIndex], sc.BaseGraphValueFormat));strcat(output, "  
");

strcat(output,StrRemainingTime); 

Tool.LineNumber = 124;
Tool.Text=output;
sc.UseTool(Tool);

}

/
********************************************************
***************/
SCSFExport scsf_Connection(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Connection Status";
sc.StudyDescription="Options for Showing 

Connection Status on Chart ";
sc.Subgraph[0].Name="MA, top of box";



sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[1].Name="bottom of box & connected 

colour"; sc.Subgraph[1].DrawStyle = 4;
sc.Subgraph[2].Name="disconnected colour";

sc.Subgraph[2].DrawStyle = 4;
sc.Subgraph[3].Name="Alarm (one instead of 

zero) & alarm alternate colour";
sc.Subgraph[3].DrawStyle = 4;

sc.Subgraph[4].Name="connecting colour";
sc.Subgraph[4].DrawStyle = 4;

sc.Subgraph[5].Name="reconnecting colour";
sc.Subgraph[5].DrawStyle = 4;

sc.Subgraph[6].Name="connection lost colour";
sc.Subgraph[6].DrawStyle = 4;

sc.Subgraph[7].Name="disconnecting colour";
sc.Subgraph[7].DrawStyle = 4;

/* enum ServerConnectionStateEnum
{ DISCONNECTED
, CONNECTING
, RECONNECTING
, CONNECTED
, CONNECTION_LOST
, DISCONNECTING

*/

sc.Input[2].Name="Use box instead of ma";
sc.Input[2].SetYesNo(false);

sc.Input[3].Name="Move box away from price (vs 
stay at top)"; sc.Input[3].SetYesNo(true);

sc.Input[4].Name="Flash alarm colours";
sc.Input[4].SetYesNo(true);

sc.Input[5].Name="Update Always? (higher cpu)";
sc.Input[5].SetYesNo(false);

sc.Input[6].Name="----";
sc.Input[6].SetYesNo(false);

sc.Input[7].Name="Horizontal Position from 



right"; sc.Input[7].SetInt(15);
sc.Input[8].Name="Horizontal width (bars)";

sc.Input[8].SetInt(5);
sc.Input[9].Name="Vertical Position (% of 

range)"; sc.Input[9].SetFloat(5);
sc.Input[10].Name="Vertical Depth (% of 

range)"; sc.Input[10].SetFloat(5);
sc.Input[12].Name="MA Type";

sc.Input[12].SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
sc.Input[13].Name="MA Length";

sc.Input[13].SetInt(21);

sc.ScaleRangeType=SCALE_SAMEASREGION;
sc.GraphRegion=0;
sc.DrawZeros=0;
sc.UpdateAlways=0;
sc.FreeDLL=0;
return;

} 

int as=sc.ArraySize-1;
// evaluate color based on status
// for any state except connected subgraph[3] = SG4 

in list will be non zero so alarm can be set
int& color =  sc.PersistVars->i1;
if(sc.ServerConnectionState == SCS_CONNECTED) 
{ color=sc.Subgraph[1].PrimaryColor; sc.Subgraph[3]

[as]=0; } else
if(sc.ServerConnectionState == SCS_DISCONNECTED) 
{ color=sc.Subgraph[2].PrimaryColor; sc.Subgraph[3]

[as]=1; } else
if(sc.ServerConnectionState == SCS_CONNECTING) {

if(color==sc.Subgraph[4].PrimaryColor) 
sc.Subgraph[0].PrimaryColor=sc.Subgraph[3].PrimaryColor; 

else { color=sc.Subgraph[4].PrimaryColor;  
sc.Subgraph[3][as]=2; } 



} else
if(sc.ServerConnectionState == SCS_RECONNECTING) {

if(color==sc.Subgraph[5].PrimaryColor) 
color=sc.Subgraph[3].PrimaryColor; 

else { color=sc.Subgraph[5].PrimaryColor;  
sc.Subgraph[3][as]=3; }

} else
if(sc.ServerConnectionState == SCS_CONNECTION_LOST) 

{
if(color==sc.Subgraph[6].PrimaryColor) 

color=sc.Subgraph[3].PrimaryColor; 
else { color=sc.Subgraph[6].PrimaryColor;  

sc.Subgraph[3][as]=4; }
} else
if(sc.ServerConnectionState == SCS_DISCONNECTING) {

if(color==sc.Subgraph[7].PrimaryColor) 
color=sc.Subgraph[3].PrimaryColor; 

else { color=sc.Subgraph[7].PrimaryColor;  
sc.Subgraph[3][as]=5; }

}

// first do the ma version
if(!sc.Input[2].GetYesNo()) {

if (sc.UpdateStartIndex == 0) {
if(sc.Input[5].GetYesNo()) 

sc.UpdateAlways=1; else sc.UpdateAlways=0;
}
sc.Subgraph[0].PrimaryColor=color;
for (int i=0; i < sc.ArraySize; i++)
{

sc.MovingAverage(sc.BaseDataIn[SC_LAST], sc.Subgraph[0], 
sc.Input[12].GetMovAvgType(), i, sc.Input[13].GetInt());

}
// then do the box box on chart version
} else {



if (sc.UpdateStartIndex == 0) {
if(sc.Input[5].GetYesNo()) 

sc.UpdateAlways=1; else sc.UpdateAlways=0;
}

s_UseTool Tool; 
Tool.Clear();
float High, Low;

sc.GetMainGraphVisibleHighAndLow(High,Low);
if(sc.BaseDataIn[3]

[sc.IndexOfLastVisibleBar]>((High+Low)/2) && 
sc.Input[3].GetYesNo())

{ Tool.BeginValue = Low+(3*(High-
Low)*sc.Input[9].GetFloat()/100); Tool.EndValue = 
Tool.BeginValue+((High-Low)*sc.Input[10].GetFloat()/
100); } else

{ Tool.BeginValue = High-((High-
Low)*sc.Input[9].GetFloat()/100);  Tool.EndValue = 
Tool.BeginValue-((High-Low)*sc.Input[10].GetFloat()/
100); } 

Tool.BeginDateTime = 
sc.BaseDateTimeIn[sc.IndexOfLastVisibleBar-
sc.Input[7].IntValue];

Tool.EndDateTime = 
sc.BaseDateTimeIn[sc.IndexOfLastVisibleBar-
sc.Input[7].IntValue-sc.Input[8].IntValue];

Tool.ChartNumber = sc.ChartNumber;
Tool.DrawingType = DRAWING_RECTANGLEHIGHLIGHT;
Tool.LineWidth = 0; 
Tool.Region = 0;
Tool.LineNumber = 134;
if(sc.UpdateStartIndex == 0 || Tool.Color != 

color)
{

Tool.SecondaryColor = Tool.Color = color;



sc.DeleteACSChartDrawing(Tool.ChartNumber,TOOL_DELETE_CH
ARTDRAWING,Tool.LineNumber);

} else Tool.AddMethod = UTAM_ADD_OR_ADJUST;
Tool.LineNumber = 134;
sc.UseTool(Tool);

}

}

/* 
********************************************************
************** /
SCSFExport scsf_VolBPrice(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "VolByPrice";
sc.StudyDescription="Uses Fib Tool 2 to define 

Volume by Price DateTime range";

// I use the two point retrace as the input 
with all the fibs between 0 and 100 deleted ... but the 
trendline (type 1)

// might suit you better.  The types are listed 
below.  You put ONE ONLY example of the type on the 
chart

// and the function reads its start and end and 
saves that to the file StartEnd.txt in the directory 
below.

// Then it invokes InputTimes.ahk to put those 



points into the SierraChart Volume By Price function
// which must be the top function in the 

studies to graph (with this function somewhere below it)
sc.TextInputName="Directory to save files";

sc.TextInput="C:\\SierraChart\
\";

sc.Input[2].Name="Autohotkey Installed 
(otherwise .exe version used)";
sc.Input[2].SetYesNo(true);

sc.Input[7].Name="InterStuff Gap (ms)";
sc.Input[7].SetInt(150);

sc.Input[8].Name="Send Delay";
sc.Input[8].SetInt(5);

sc.Input[9].Name="Click Delay";
sc.Input[9].SetInt(5);

// the input data file and the ahk script will 
be in the same directory ....

/*
enum DrawingTypeEnum
{ DRAWING_UNKNOWN = 0
, DRAWING_TRENDLINE = 1
, DRAWING_EXTENDINGTRENDLINE = 2
, DRAWING_HORIZONTALLINE = 3
, DRAWING_VERTICALLINE = 4
, DRAWING_ARROW = 5
, DRAWING_TEXT = 6
, DRAWING_CHARTCALCULATOR = 7
, DRAWING_TWOPOINT_RETRACE_EXTEN = 8
, DRAWING_UNUSED = 9
 // old fan drawing type
, DRAWING_THREEPOINT_RETRACE_EXTEN = 11

, DRAWING_RECTANGLEHIGHLIGHT  = 12
, DRAWING_ELLIPSEHIGHLIGHT = 13
, DRAWING_FAN_GANN = 14
, DRAWING_PITCHFORK = 15
, DRAWING_FLOWELLIPSEHIGHLIGHT = 16



, DRAWING_WORKING_ORDER = 17
, DRAWING_SYMBOL_POSITION = 18

, DRAWING_CYCLE = 19
, DRAWING_FIBTIMEZONES = 20
, DRAWING_GANNGRID = 21

, DRAWING_TWOPOINT_RETRACE_EXTEN2 = 22
, DRAWING_THREEPOINT_RETRACE_EXTEN2 = 23

, DRAWING_FILLED_ORDERS = 24
, DRAWING_ENTRYEXIT_CONNECTLINE = 25

, DRAWING_RECTANGLE_EXT_HIGHLIGHT = 26

, DRAWING_FAN_FIBONACCI = 27

, DRAWING_PARALLEL_TRENDLINES = 28
, DRAWING_PARALLEL_EXTENDINGTRENDLINES = 29
};
* /
sc.ScaleRangeType=SCALE_SAMEASREGION;
sc.GraphRegion=0;
sc.DrawZeros=0;
sc.UpdateAlways=0;
sc.FreeDLL=0;
return;

} 

int& Y1 =  sc.PersistVars->i1; int& M1 =  
sc.PersistVars->i2; int& D1 =  sc.PersistVars->i3;

int& Y2 =  sc.PersistVars->i4; int& M2 =  
sc.PersistVars->i5; int& D2 =  sc.PersistVars->i6;

int& h1 =  sc.PersistVars->i7; int& m1 =  
sc.PersistVars->i8; int& s1 =  sc.PersistVars->i9;

int& h2 =  sc.PersistVars->i10; int& m2 =  



sc.PersistVars->i11;int& s2 =  sc.PersistVars->i12;
int& counter =  sc.PersistVars->i13; int& checksum =  

sc.PersistVars->i14;

s_UseTool ChartDrawing;

if ( sc.UpdateStartIndex == 0 &&
sc.GetChartDrawing(0, DRAWING_RETRACEMENT, 

ChartDrawing, -1))// <<< if you want a different drawing 
type change here

{
if(ChartDrawing.EndDateTime > 

ChartDrawing.BeginDateTime) {

ChartDrawing.BeginDateTime.GetDateYMD(Y1,M1,D1);
ChartDrawing.BeginDateTime.GetTimeHMS(h1,m1,s1);

ChartDrawing.EndDateTime.GetDateYMD(Y2,M2,D2);
ChartDrawing.EndDateTime.GetTimeHMS(h2,m2,s2);

} else {

ChartDrawing.EndDateTime.GetDateYMD(Y1,M1,D1);
ChartDrawing.EndDateTime.GetTimeHMS(h1,m1,s1);

ChartDrawing.BeginDateTime.GetDateYMD(Y2,M2,D2);
ChartDrawing.BeginDateTime.GetTimeHMS(h2,m2,s2);

}
int tempchk = 

Y1+Y2+M1+M2+D1+D2+3600*(h1+h2)+60*(m1+m2)+s1+s2;
if(checksum != tempchk) { counter=1; 

checksum=tempchk; } else counter=0; // no change so 
nothing for ahk to do

char output[100]="";
strcpy(output,sc.TextInput.GetChars()); 

strcat(output,"VBPStartEnd.txt"); 
FILE * pFile;  
pFile = fopen (output,"w");



if (pFile!=NULL) {
fprintf (pFile, "%d,%d,%d,%d,%d,%d,%d,%d,

%d,%d,%d,%d,%d,
\r\n",counter,M1,D1,Y1,h1,m1,s1,M2,D2,Y2,h2,m2,s2);

fclose (pFile); 
}
char tmp[40]=""; strcpy(tmp,"start ");

strcat(tmp,sc.TextInput.GetChars());
if(sc.Input[2].GetYesNo()) 

strcat(tmp,"VBPInputTimes.ahk"); else 
strcat(tmp,"VBPInputTimes.exe");

//snprintf(output, sizeof(output), "%s%s", 
tmp," ");

snprintf(output, sizeof(output), 
"%s%s%d%s%d%s%d", tmp," ",sc.Input[7].GetInt()," 
",sc.Input[8].GetInt()," ",sc.Input[9].GetInt());

/*strcpy(output,"start ");
strcat(output,sc.TextInput.GetChars()); 

strcat(output," "); 
strcat(output,atoi(sc.Input[7].GetInt())); 

strcat(output," "); 
strcat(output,atoi(sc.Input[8].GetInt())); 

strcat(output," "); 
strcat(output,atoi(sc.Input[9].GetInt())); * /

system(output);
} else 

if ( sc.UpdateStartIndex == 0 &&
!sc.GetChartDrawing(0, DRAWING_RETRACEMENT, 

ChartDrawing, -1))
{

counter=0;
char output[80]="";
strcpy(output,sc.TextInput.GetChars()); 
strcat(output,"VBPStartEnd.txt"); 
FILE * pFile;  



pFile = fopen (output,"w");
if (pFile!=NULL) {

fprintf (pFile, "%d,%d,%d,%d,%d,%d,%d,%d,
%d,%d,%d,%d,%d,\r\n",counter,0,0,0,0,0,0,0,0,0,0,0,0);

fclose (pFile); 
}

}
}

*/

/
********************************************************
***************/
SCSFExport scsf_ScTC(SCStudyInterfaceRef sc)
{
  if (sc.SetDefaults)
  {
    sc.GraphName="ScTC";
    sc.StudyDescription="Schaff Trend Cycle";

sc.Subgraph[0].Name="STC";
sc.Subgraph[5].Name="macd";
sc.Subgraph[6].Name="stoch macd";
sc.Subgraph[7].Name="stoch stoch";
sc.Subgraph[1].Name="Upper Line";
sc.Subgraph[2].Name="Lower Line";

sc.Input[3].Name="Fast MA Length";
sc.Input[3].SetInt(23);

sc.Input[4].Name="Slow MA Length";
sc.Input[4].SetInt(50);

sc.Input[5].Name="Stoch(s) Length";
sc.Input[5].SetInt(10);

sc.Input[6].Name="Stoch ema Length";
sc.Input[6].SetFloat(0.5);

sc.Input[8].Name="Upper Line Level";



sc.Input[8].SetInt(70);
sc.Input[9].Name="Lower Line Level";

sc.Input[9].SetInt(30);
sc.DrawZeros=1;
sc.FreeDLL=0; 
return;

  }

int& L = sc.Input[5].IntValue;
float& factor = sc.Input[6].FloatValue;
int j; double h, l, range;

for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+
+)

{
sc.MACD(sc.BaseData[SC_LAST], sc.Subgraph[5], 

i, sc.Input[3].GetInt(), sc.Input[4].GetInt(), 1, 
MOVAVGTYPE_EXPONENTIAL);

h=-999999, l=9999999;
for(j=0;j<L;j++)

{if(h<sc.Subgraph[5][i-j]) h=sc.Subgraph[5]
[i-j];

 if(l>sc.Subgraph[5][i-j]) l=sc.Subgraph[5]
[i-j];

}
range=(h-l);
if(range>0) sc.Subgraph[8]

[i]=100*(sc.Subgraph[5][i]-l)/range; else sc.Subgraph[8]
[i]=sc.Subgraph[8][i-1];

sc.Subgraph[6][i]= sc.Subgraph[6][i-1] + 
factor*(sc.Subgraph[8][i] - sc.Subgraph[6][i-1]); 

h=-999999, l=9999999;
for(j=0;j<L;j++)

{if(h<sc.Subgraph[6][i-j]) h=sc.Subgraph[6]
[i-j];



 if(l>sc.Subgraph[6][i-j]) l=sc.Subgraph[6]
[i-j];

}
range=(h-l);
if(range>0) sc.Subgraph[9]

[i]=100*(sc.Subgraph[6][i]-l)/range; else sc.Subgraph[9]
[i]=sc.Subgraph[9][i-1];

sc.Subgraph[7][i]=sc.Subgraph[7][i-1] + 
factor*(sc.Subgraph[9][i] - sc.Subgraph[7][i-1]);

sc.Subgraph[0][i]=sc.Subgraph[7][i];
sc.Subgraph[1][i]=sc.Input[8].GetInt();
sc.Subgraph[2][i]=sc.Input[9].GetInt();

}
};

/
********************************************************
***************/
SCSFExport scsf_KiwiVolume(SCStudyInterfaceRef sc)
{
  // from the old kiwi7 just hacked around to get the 
vol projection working
  if (sc.SetDefaults)
  {
   sc.GraphName="Kiwi's Volume Study";

sc.Subgraph[0].Name="Volume";
sc.Subgraph[1].Name=" ";
sc.Subgraph[2].Name="Projected Last Bar Volume";
sc.Subgraph[3].Name="%";  
sc.Subgraph[5].Name="Cumulative Up Volume - Down 

Volume";
sc.Subgraph[6].Name="Cumulative Up Volume";
sc.Subgraph[7].Name="Cumulative Down Volume";



sc.Subgraph[0].DrawStyle=DRAWSTYLE_BAR;
    sc.Subgraph[1].DrawStyle=DRAWSTYLE_HIDDEN;
    sc.Subgraph[2].DrawStyle = DRAWSTYLE_BAR;

sc.Subgraph[3].DrawStyle=DRAWSTYLE_IGNORE;
sc.Subgraph[0].SecondaryColorUsed = 1;
sc.Subgraph[2].SecondaryColorUsed = 1;

    
sc.Input[3].Name="Max Size of Vol Bar ";
sc.Input[3].SetFloat(9000000);
sc.Input[4].Name="Use only two colours";   
sc.Input[4].ValueType=YESNO_VALUE; 

    
return;

  }
  

int pos, dirn;
float vol;  

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
        vol= fabs(sc.BaseDataIn[4][pos]);

sc.Subgraph[0]
[pos]=min(vol,sc.Input[3].FloatValue);

if(sc.BaseDataIn[3][pos]>sc.BaseDataIn[0][pos]) 
dirn=1; else
        if(sc.BaseDataIn[3][pos]<sc.BaseDataIn[0][pos]) 
dirn=-1; else dirn=0;
        if(dirn==1 ){sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor;} else
        if(dirn==-1){sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].SecondaryColor;} else

if(!sc.Input[4].BooleanValue) 
{sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[1].PrimaryColor;} else

{sc.Subgraph[0].DataColor[pos] = 



sc.Subgraph[0].DataColor[pos-1];};

if(sc.BaseDateTimeIn[pos-1].GetDate()!
=sc.BaseDateTimeIn[pos].GetDate())

{ sc.Subgraph[5][pos-1]=0; sc.Subgraph[6]
[pos-1]=0; sc.Subgraph[7][pos-1]=0;};

if(dirn==1 ){sc.Subgraph[6][pos]=sc.Subgraph[6]
[pos-1]+vol; sc.Subgraph[7][pos]=sc.Subgraph[7][pos-1];} 
else
        if(dirn==-1){sc.Subgraph[6][pos]=sc.Subgraph[6]
[pos-1]; sc.Subgraph[7][pos]=sc.Subgraph[7][pos-1]+vol;} 
else

{sc.Subgraph[6][pos]=sc.Subgraph[6]
[pos-1]; sc.Subgraph[7][pos]=sc.Subgraph[7][pos-1];}

sc.Subgraph[5][pos]=sc.Subgraph[5]
[pos-1]+dirn*vol;

}

pos=sc.ArraySize-1;
float barout;
float 

timedelta=float(sc.LatestDateTimeForLastBar.GetTime()-
sc.BaseDateTimeIn[pos].GetTime())/sc.SecondsPerBar;

if(fabs(sc.BaseDataIn[5][pos])>1)
barout=sc.Subgraph[0][pos]/timedelta;

// stop wildly high values in the first few seconds 
of a new bar

if(timedelta<0.2) { 
float 

recentvolumes=max(max(max(sc.BaseDataIn[4]
[pos],sc.BaseDataIn[4][pos-1]),sc.BaseDataIn[4]
[pos-2]),sc.BaseDataIn[4][pos-3]);

sc.Subgraph[2][pos] = 
min(barout,recentvolumes);

} else
sc.Subgraph[2][pos]=barout;



sc.Subgraph[3][pos]=sc.Subgraph[2][pos]/
sc.Subgraph[0][pos-1];

if(sc.Subgraph[2][pos]>sc.Input[3].FloatValue) 
{

sc.Subgraph[2][pos]=sc.Input[3].FloatValue; 
sc.Subgraph[2].DataColor[pos] = 

sc.Subgraph[2].SecondaryColor;
} 
else

sc.Subgraph[2].DataColor[pos] = 
sc.Subgraph[2].PrimaryColor;

    sc.Subgraph[2][pos-1]=0; 
    sc.Subgraph[1][pos]=0.0000000001;
};

/
********************************************************
***************/
SCSFExport scsf_sALF(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "ALF";
sc.StudyDescription = "EasyLanguage Code for 

the Adaptive Laguerre Filter";
sc.Subgraph[0].Name = "Laguerre";
sc.Subgraph[1].Name = "L0";

sc.Subgraph[1].DrawStyle=5;
sc.Subgraph[2].Name = "L1";

sc.Subgraph[2].DrawStyle=5; 
sc.Subgraph[3].Name = "L2";

sc.Subgraph[3].DrawStyle=5;
sc.Subgraph[4].Name = "L3";

sc.Subgraph[4].DrawStyle=5;
sc.Subgraph[5].Name = "InSort";



sc.Subgraph[5].DrawStyle=5;
sc.Subgraph[6].Name = "OutSort";

sc.Subgraph[6].DrawStyle=5;
sc.Input[3].Name="Length";

sc.Input[3].SetInt(20);  
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.GraphRegion=0;
sc.DrawZeros=0;

sc.FreeDLL=0;
return;

} 

SCSubgraphRef Filt = sc.Subgraph[0];
SCSubgraphRef L0 = sc.Subgraph[1];
SCSubgraphRef L1 = sc.Subgraph[2];
SCSubgraphRef L2 = sc.Subgraph[3];
SCSubgraphRef L3 = sc.Subgraph[4];
SCSubgraphRef iS = sc.Subgraph[5];
SCSubgraphRef oS = sc.Subgraph[6];
SCSubgraphRef Diff = sc.Subgraph[7];
int& Length = sc.Input[3].IntValue;
double HH, LL, alpha;

for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+
+)

{
int as=sc.ArraySize-1;
double Price = (sc.High[i]+sc.Low[i])/2;
HH = LL = Diff[i] = fabs( Price - Filt[i-1] );
for ( int count = 0; count<Length; count++ ) {

if(Diff[i-count] > HH) HH = Diff[i-count];
if(Diff[i-count] < LL) LL = Diff[i-count];

}

iS[i]=((Diff[i] - LL) / (HH - LL));



if ( i > 2*Length && (HH - LL) != 0 ) { // 
alpha = Median(, 5);

int j; double temp;
for( j=0; j<=4; j++ ) { oS[as-j]=iS[i-

j];} // fill array
for( j=3; j>=0; j-- ) { if(oS[as-j]<oS[as-

j-1]) {temp=oS[as-j];oS[as-j]=oS[as-j-1];oS[as-
j-1]=temp;} } // highest to 4

for( j=3; j>=1; j-- ) { if(oS[as-j]<oS[as-
j-1]) {temp=oS[as-j];oS[as-j]=oS[as-j-1];oS[as-
j-1]=temp;} } // next to 3

for( j=3; j>=2; j-- ) { if(oS[as-j]<oS[as-
j-1]) {temp=oS[as-j];oS[as-j]=oS[as-j-1];oS[as-
j-1]=temp;} } // next to 2

alpha=oS[as-2];
}

L0[i] = alpha*Price + (1 - alpha)*L0[i-1];
L1[i] = -(1 - alpha)*L0[i] + L0[i-1] + (1 - 

alpha)*L1[i-1];
L2[i] = -(1 - alpha)*L1[i] + L1[i-1] + (1 - 

alpha)*L2[i-1];
L3[i] = -(1 - alpha)*L2[i] + L2[i-1] + (1 - 

alpha)*L3[i-1];

Filt[i] = (L0[i] + 2*L1[i] + 2*L2[i] + L3[i]) / 
6;

} 
}

/
********************************************************
***************/
SCSFExport scsf_J_TPO(SCStudyInterfaceRef sc)
{
  if (sc.SetDefaults)



    {
        sc.GraphName="J_TPO";
        sc.StudyDescription="";

sc.Subgraph[0].Name = "TPO";
sc.Subgraph[1].Name = "High";
sc.Subgraph[2].Name = "Low";
sc.Input[3].Name="Length";

sc.Input[3].SetFloat(10);
sc.Input[4].Name="High";

sc.Input[4].SetFloat(0.85);
sc.Input[5].Name="Low";

sc.Input[5].SetFloat(-0.85);
sc.DrawZeros=1;
sc.FreeDLL=0;

        return;
    }

int& lasti = sc.PersistVars->i4; int& Len = 
sc.PersistVars->i5; 

float& normalization = sc.PersistVars->f4; float& 
HalfLen = sc.PersistVars->f5; float& Len1 = 
sc.PersistVars->f6; 

double posn, accum, lowestclose;
float temp;
int j,klc, m, n, p, loop;
SCSubgraphRef arr0 = sc.Subgraph[5]; SCSubgraphRef 

arr1 = sc.Subgraph[6]; 
SCSubgraphRef arr2 = sc.Subgraph[7]; SCSubgraphRef 

arr3 = sc.Subgraph[8]; 

if(sc.UpdateStartIndex == 0) {
if(sc.Input[3].FloatValue<3) 

sc.Input[3].FloatValue=3;
Len=sc.Input[3].FloatValue;  
Len1=sc.Input[3].FloatValue-1;

arr0[1]= sc.BaseDataIn[3][1];
float z = Len;  normalization=12/



(z*(z-1)*(z+1));  HalfLen=(Len + 1) * 0.5;
}

int start=sc.UpdateStartIndex;
if(sc.GetBarHasClosedStatus()==BHCS_BAR_HAS_CLOSED) 

start=0;

for(int i=start; i<sc.ArraySize; i++)
{

if(i!=lasti) { for(m=2; m<=Len; m++) 
{arr0[m-1]=arr0[m];} arr0[Len]=sc.BaseDataIn[3][i]; } // 
shuffle em all along 1 and put in the latest close

for(m=1; m<=Len; m++) {arr2[m]=m; arr3[m]=m; 
arr1[m]=arr0[m];}  // arrays 2 & 3 get their number, 
array 1 gets array 0's closes

lasti=i;
// seems to have ordered the closes from high 

to low in array 1 ... and put their original position 
numbers in array 2

for(m=1; m<=(Len-1); m++)
{

lowestclose=arr1[m];  klc=m;  j=m+1;
for(j=m+1; j<=Len; j++) { if (arr1[j] < 

lowestclose) {lowestclose=arr1[j]; klc=j;} }  // 
lowestclose = lowest close, klc = posn of lowestclose

temp=arr1[m]; arr1[m]=arr1[klc]; 
arr1[klc]=temp;

temp=arr2[m]; arr2[m]=arr2[klc]; 
arr2[klc]=temp;

} 
// arr3[1..Len] is nominally 1..m, but this 

here adjusts for ties.
m=1; loop=-Len;
while(m < Len)
{  // Search for repeated values. 

j=m+1; p=1; posn=arr3[m];
while(p!=0 && loop<Len)



{
   if (arr1[m]!=arr1[j])
   {

  if ((j - m) > 1)
  { // a streak of repeated values was 

found and so replace arr3[] for those with its average
 posn=posn/(j - m);
 for(n=m; n<=(j-1); n++) 

arr3[n]=posn;
  }
  p=0;
}
else
{ posn=posn + arr3[j]; j++;}
loop++;

}
m=j;

}
for(m=1,accum=0; m<=Len; m++) { accum = accum + 

(arr3[m]-HalfLen) * (arr2[m]-HalfLen); }
sc.Subgraph[0][i] = normalization * accum;
sc.Subgraph[1][i]= sc.Input[4].FloatValue;

sc.Subgraph[2][i]= sc.Input[5].FloatValue;
}

}

/
********************************************************
***************/
SCSFExport scsf_momentum(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="Mom";
sc.StudyDescription="Classic John Murphy 



Momentum http://www.investopedia.com/articles/technical/
03/070203.asp";

sc.Subgraph[0].Name = "Mom";
sc.Subgraph[1].Name = "MidLine";
sc.Input[3].Name="Length";

sc.Input[3].SetInt(20);
sc.Input[4].Name="ZeroLine";

sc.Input[4].SetFloat(0.0);
sc.DrawZeros=1;
sc.FreeDLL=0;
return;

}

int& Length = sc.Input[3].IntValue;
float& Line = sc.Input[4].FloatValue;

for(int i=sc.UpdateStartIndex; i<sc.ArraySize; i++)
{

sc.Subgraph[0][i] = sc.BaseDataIn[3][i]-
sc.BaseDataIn[3][i-Length];

sc.Subgraph[1][i] = Line;
}

}

/
********************************************************
***************/
SCSFExport scsf_MA_Coloured(SCStudyInterfaceRef sc)
{
  if (sc.SetDefaults)
    {
        sc.GraphName="MA Colour";
        sc.StudyDescription="Colour Band MAs";

sc.Subgraph[0].Name = "UpUp Colour";
sc.Subgraph[0].DrawStyle=DRAWSTYLE_FILLTOP;

sc.Subgraph[1].Name = "Up Colour";



sc.Subgraph[1].DrawStyle=DRAWSTYLE_FILLBOTTOM;
sc.Subgraph[2].Name = "Dn Colour";

sc.Subgraph[2].DrawStyle=DRAWSTYLE_IGNORE;
sc.Subgraph[3].Name = "DnDn Colour";

sc.Subgraph[3].DrawStyle=DRAWSTYLE_IGNORE;

sc.Input[0].Name="MA Type";
sc.Input[0].SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

sc.Input[1].Name="MA Input";
sc.Input[1].SetInputDataIndex(SC_LAST);

sc.Input[3].Name="Short MA Length";
sc.Input[3].SetInt(13);

sc.Input[4].Name="Long MA Length";
sc.Input[4].SetInt(21);

// sc.Input[5].Name="Only Close outside MAs";
sc.Input[5].SetYesNo(TRUE);

sc.GraphRegion = 0;  // First region
sc.DrawZeros=1;

        return;
    }

//sc.FreeDLL=TRUE;

int& SLength = sc.Input[3].IntValue;
int& LLength = sc.Input[4].IntValue;

for(int i=sc.UpdateStartIndex; i<sc.ArraySize; i++)
{

sc.MovingAverage(sc.BaseDataIn[sc.Input[1].GetInputDataI
ndex()], sc.Subgraph[5], sc.Input[0].GetMovAvgType(), i, 
SLength);

sc.MovingAverage(sc.BaseDataIn[sc.Input[1].GetInputDataI
ndex()], sc.Subgraph[6], sc.Input[0].GetMovAvgType(), i, 



LLength);
if(sc.Subgraph[5][i] > sc.Subgraph[6][i]) {

sc.Subgraph[0][i]=sc.Subgraph[5][i];
sc.Subgraph[1][i]=sc.Subgraph[6][i];
if(sc.BaseDataIn[3][i]>sc.Subgraph[5][i]) 

sc.Subgraph[0].DataColor[i]=sc.Subgraph[0].PrimaryColor; 
else 
sc.Subgraph[0].DataColor[i]=sc.Subgraph[1].PrimaryColor;

} else {
sc.Subgraph[0][i]=sc.Subgraph[6][i];
sc.Subgraph[1][i]=sc.Subgraph[5][i];
if(sc.BaseDataIn[3][i]<sc.Subgraph[5][i]) 

sc.Subgraph[0].DataColor[i]=sc.Subgraph[3].PrimaryColor; 
else 
sc.Subgraph[0].DataColor[i]=sc.Subgraph[2].PrimaryColor;

} 
}

}

/
********************************************************
***************/
SCSFExport scsf_DayBeforeCandle(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Less One Day";
sc.StudyDescription = " ";
sc.IsCustomChart = 1;  // true
sc.GraphRegion = 0;  // First region
sc.DrawZeros = 0;  // false
sc.StandardChartHeader = 1; // true
sc.Subgraph[0].Name = "Open";
sc.Subgraph[1].Name = "High";



sc.Subgraph[2].Name = "Low";
sc.Subgraph[3].Name = "Last";
sc.Subgraph[4].Name = "Volume";
sc.Subgraph[5].Name = "Ticks";
sc.Input[5].Name="Offset to start new 

direction";
        sc.Input[6].Name="Hourly Chart";
sc.Input[6].SetFloat(1);
        sc.Input[7].Name="Open Study";
sc.Input[7].SetFloat(3);

sc.CalculationPrecedence = VERY_LOW_PREC_LEVEL;
sc.FreeDLL=0;
return;

} 

int& Count  = sc.PersistVars->i1; 
int    updown=1,os;

    float  highestlow=0.0,lowesthigh=999999.9;

if (sc.UpdateStartIndex == 0)
{

if( sc.Symbol.CompareNoCase("USD.JPY", 7)==0 || 
sc.Symbol.CompareNoCase("EUR.JPY", 7)==0 || 
sc.Symbol.CompareNoCase("GBP.JPY", 

7)==0   )
  {sc.ValueFormat=2; sc.ScaleIncrement = 0.5f;}
  else 
  {sc.ValueFormat=4; sc.ScaleIncrement = 

0.005f;} 
sc.ResizeArrays(0);

}

for (int i = sc.UpdateStartIndex; i < sc.ArraySize; 
i++)

{
if (sc.OutArraySize - 1 < i)



sc.AddElements(1);

sc.DateTimeOut[i].SetTime(sc.BaseDateTimeIn[i].GetTime()
);

sc.DateTimeOut[i].SetDate(sc.BaseDateTimeIn[i].GetDate()
-1);

sc.Subgraph[0][i] = sc.BaseDataIn[0][i];
sc.Subgraph[1][i] = sc.BaseDataIn[1][i];
sc.Subgraph[2][i] = sc.BaseDataIn[2][i];
sc.Subgraph[3][i] = sc.BaseDataIn[3][i];
sc.Subgraph[4][i] = sc.BaseDataIn[4][i];

int pos=i;  float& offset= 
sc.Input[5].FloatValue;

int upcol = sc.Subgraph[0].PrimaryColor, dncol 
= sc.Subgraph[1].PrimaryColor, 

oscol = sc.Subgraph[2].PrimaryColor, wkcol 
= sc.Subgraph[3].PrimaryColor;

float& oo = sc.BaseDataIn[0][pos]; float& cc = 
sc.BaseDataIn[3][pos];

os=0;

if((sc.BaseDataIn[1][pos]<sc.BaseDataIn[1]
[pos-1] && sc.BaseDataIn[2][pos]>=sc.BaseDataIn[2]
[pos-1]) ||

(sc.BaseDataIn[1][pos]<=sc.BaseDataIn[1]
[pos-1] && sc.BaseDataIn[2][pos]>sc.BaseDataIn[2]
[pos-1]) )  {os=1;};

if(os==1)
{ sc.Subgraph[0].DataColor[pos] = oscol; 

sc.Subgraph[1].DataColor[pos] = oscol;
  sc.Subgraph[2].DataColor[pos] = oscol; 

sc.Subgraph[3].DataColor[pos] = oscol;



} else if(cc>oo)
{ sc.Subgraph[0].DataColor[pos] = upcol; 

sc.Subgraph[1].DataColor[pos] = upcol;
  sc.Subgraph[2].DataColor[pos] = upcol; 

sc.Subgraph[3].DataColor[pos] = upcol;
} else if(oo>cc)
{ sc.Subgraph[0].DataColor[pos] = dncol; 

sc.Subgraph[1].DataColor[pos] = dncol;
  sc.Subgraph[2].DataColor[pos] = dncol; 

sc.Subgraph[3].DataColor[pos] = dncol;
} else
{ sc.Subgraph[0].DataColor[pos] = wkcol; 

sc.Subgraph[1].DataColor[pos] = wkcol;
  sc.Subgraph[2].DataColor[pos] = wkcol; 

sc.Subgraph[3].DataColor[pos] = wkcol;
}

}

SCFloatArray LastBar;

sc.GetStudyArrayFromChart((int)sc.Input[6].FloatValue,
(int)sc.Input[7].FloatValue,1,LastBar);

int i=sc.ArraySize-1;
if(LastBar[1]!=0 && 

sc.BaseDateTimeIn[i].GetDate()==LastBar[0]+1) {
sc.Subgraph[1][i] = LastBar[1];
sc.Subgraph[2][i] = LastBar[2];
sc.Subgraph[3][i] = LastBar[3];

}
sc.Subgraph[4][i]=sc.BaseDateTimeIn[i].GetDate();
sc.Subgraph[5][i]=LastBar[0];

}



/
********************************************************
***************/
SCSFExport scsf_YQMW_HL(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{
   sc.GraphName="HLC50s";
    sc.StudyDescription="Highs, Lows, etc";

sc.Subgraph[0].Name="YC";
sc.Subgraph[1].Name="YH";
sc.Subgraph[2].Name="YL";
sc.Subgraph[3].Name="Y50";
sc.Subgraph[4].Name="Y+1";
sc.Subgraph[5].Name="Y+50";
sc.Subgraph[6].Name="Y-50";
sc.Subgraph[7].Name="Y-1";
sc.Subgraph[8].Name="Info8";
sc.Subgraph[9].Name="Info9";
sc.Subgraph[10].Name="QC";
sc.Subgraph[11].Name="QH";
sc.Subgraph[12].Name="QL";
sc.Subgraph[13].Name="Q50";
sc.Subgraph[14].Name="Q+1";
sc.Subgraph[15].Name="Q+50";
sc.Subgraph[16].Name="Q-50";
sc.Subgraph[17].Name="Q-1";
sc.Subgraph[20].Name="MC";
sc.Subgraph[21].Name="MH";
sc.Subgraph[22].Name="ML";
sc.Subgraph[23].Name="M50";
sc.Subgraph[24].Name="M+1";
sc.Subgraph[25].Name="M+50";
sc.Subgraph[26].Name="M-50";
sc.Subgraph[27].Name="M-1";



sc.Subgraph[30].Name="WC";
sc.Subgraph[31].Name="WH";
sc.Subgraph[32].Name="WL";
sc.Subgraph[33].Name="W50";
sc.Subgraph[34].Name="W+1";
sc.Subgraph[35].Name="W+50";
sc.Subgraph[36].Name="W-50";
sc.Subgraph[37].Name="W-1";
sc.Input[3].Name="YQMW 8 4 2 1 (logical or)";

sc.Input[3].SetInt(15);
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.GraphRegion = 0; 
sc.DrawZeros=0;

    return;
}

float& High = sc.PersistVars->f1; float& Low = 
sc.PersistVars->f2;

float& LHigh = sc.PersistVars->f3; float& LLow = 
sc.PersistVars->f4;

float& Close= sc.PersistVars->f5;
int& ii = sc.PersistVars->i1; int& iWstart = 

sc.PersistVars->i2;
int& YQMW = sc.Input[3].IntValue;
int    i,j;

// DayOfWeekEnum SUNDAY = 0, MONDAY = 1, TUESDAY = 
2, WEDNESDAY = 3, THURSDAY = 4, FRIDAY = 5, SATURDAY = 6

if (sc.UpdateStartIndex == 0 || ii != 
sc.UpdateStartIndex) {

iWstart=0; High=sc.BaseDataIn[1][0]; 
Low=sc.BaseDataIn[2][0];

int p, yp, yi, mp, mi, dp, di;
int  newyear=0, newquarter=0, newmonth=0;

sc.Subgraph[8][sc.ArraySize-1]=YQMW;



sc.Subgraph[9][sc.ArraySize-1]=YQMW&8;

for ( i=0; i < sc.ArraySize && (YQMW&8); i++) // Do 
Yearly

{ 
p=i-1;
yi=sc.BaseDateTimeIn[i].GetYear(); 

yp=sc.BaseDateTimeIn[p].GetYear();
mi=sc.BaseDateTimeIn[i].GetMonth(); 

mp=sc.BaseDateTimeIn[p].GetMonth();

if( yp != yi  ) // yesterday was different 
so its a new year

{ 
LHigh=High; LLow=Low; iWstart=i; 

newyear=2;
High=sc.BaseDataIn[1][i]; 

Low=sc.BaseDataIn[2][i]; Close=sc.BaseDataIn[3][p];
} 
else
if( newyear != 0)
{

if(mp != mi) { // not first day, so if 
month is diff its second month

 newyear=0;  
} else
{

if(sc.BaseDataIn[1][i]>High) 
High=sc.BaseDataIn[1][i];

if(sc.BaseDataIn[2][i]<Low)  
Low=sc.BaseDataIn[2][i];

}
}

for(j=i; j>=iWstart; j--) {
float gap = High-Low, halfgap=gap/2;
sc.Subgraph[0][j]=Close; sc.Subgraph[1]



[j]=High; sc.Subgraph[2][j]=Low; 
sc.Subgraph[3][j]=(High+Low)/2; 
sc.Subgraph[4][j]=High+gap; 

sc.Subgraph[5][j]=High+halfgap; 
sc.Subgraph[7][j]=Low-gap; 

sc.Subgraph[6][j]=Low-halfgap; 

}
}

for ( i=0; i < sc.ArraySize && (YQMW&4); i+
+) // Do Quarterly

{ 
p=i-1;
mi=sc.BaseDateTimeIn[i].GetMonth(); 

mp=sc.BaseDateTimeIn[p].GetMonth();
di=sc.BaseDateTimeIn[i].GetDayOfWeek(); 

dp=sc.BaseDateTimeIn[p].GetDayOfWeek();

if( mp != mi && ( mi==1 || mi==4 || mi==7 
|| mi==10 ) ) // yesterday was different so its a new 
month

{ 
LHigh=High; LLow=Low; iWstart=i; 

newquarter=2;
High=sc.BaseDataIn[1][i]; 

Low=sc.BaseDataIn[2][i]; Close=sc.BaseDataIn[3][p];
} 
else
if( newquarter != 0)
{

if(dp > di) { // not first day, so if 
day is lower then its the second week of the month

 newquarter=newquarter-1;  // use 



the first two weeks for quarterly
} 
if(newquarter != 0)
{

if(sc.BaseDataIn[1][i]>High) 
High=sc.BaseDataIn[1][i];

if(sc.BaseDataIn[2][i]<Low)  
Low=sc.BaseDataIn[2][i];

}
}

for(j=i; j>=iWstart; j--) {
float gap = High-Low, halfgap=gap/2;
sc.Subgraph[10][j]=Close; 

sc.Subgraph[11][j]=High; sc.Subgraph[12][j]=Low; 
sc.Subgraph[13][j]=(High+Low)/2; 
sc.Subgraph[14][j]=High+gap; 

sc.Subgraph[15][j]=High+halfgap; 
sc.Subgraph[17][j]=Low-gap; 

sc.Subgraph[16][j]=Low-halfgap; 

}
}

for ( i=0; i < sc.ArraySize && (YQMW&2); i+
+) // Do Monthly

{ 
p=i-1;
mi=sc.BaseDateTimeIn[i].GetMonth(); 

mp=sc.BaseDateTimeIn[p].GetMonth();
di=sc.BaseDateTimeIn[i].GetDayOfWeek(); 

dp=sc.BaseDateTimeIn[p].GetDayOfWeek();

if( mp != mi ) // yesterday was different 



so its a new month
{ 

LHigh=High; LLow=Low; iWstart=i; 
newmonth=mi;

High=sc.BaseDataIn[1][i]; 
Low=sc.BaseDataIn[2][i]; Close=sc.BaseDataIn[3][p];

} else
if( newmonth != 0 )
{

if(dp > di) { // not first day, so if 
day is lower then its the second week of the month

 newmonth=0;
} else {

if(sc.BaseDataIn[1][i]>High) 
High=sc.BaseDataIn[1][i];

if(sc.BaseDataIn[2][i]<Low)  
Low=sc.BaseDataIn[2][i];

}
}

for(j=i; j>=iWstart; j--) {
float gap = High-Low, halfgap=gap/2;
sc.Subgraph[20][j]=Close; 

sc.Subgraph[21][j]=High; sc.Subgraph[22][j]=Low; 
sc.Subgraph[23][j]=(High+Low)/2; 
sc.Subgraph[24][j]=High+gap; 

sc.Subgraph[25][j]=High+halfgap; 
sc.Subgraph[27][j]=Low-gap; 

sc.Subgraph[26][j]=Low-halfgap; 

sc.Subgraph[0][j]=newmonth;
}

}



for ( i=0; i < sc.ArraySize && (YQMW&1); i+
+)  // Do Weekly

{ 
p=i-1;
di=sc.BaseDateTimeIn[i].GetDayOfWeek(); 

dp=sc.BaseDateTimeIn[p].GetDayOfWeek();

if( dp>di ) // yesterday was a higher day 
than today so its a new week

{ 
iWstart=i; 
High=sc.BaseDataIn[1][i]; 

Low=sc.BaseDataIn[2][i]; Close=sc.BaseDataIn[3][p];
} 

for(j=i; j>=iWstart; j--) {
float gap = High-Low, halfgap=gap/2;
sc.Subgraph[30][j]=Close; 

sc.Subgraph[31][j]=High; sc.Subgraph[32][j]=Low; 
sc.Subgraph[33][j]=(High+Low)/2; 
sc.Subgraph[34][j]=High+gap; 

sc.Subgraph[35][j]=High+halfgap; 
sc.Subgraph[37][j]=Low-gap; 

sc.Subgraph[36][j]=Low-halfgap; 
}

}
}

}; 

/
********************************************************
***************/
SCSFExport scsf_D_HL(SCStudyInterfaceRef sc)
{



if (sc.SetDefaults)
{
   sc.GraphName="D50s";
    sc.StudyDescription="Highs, Lows, etc";

sc.Subgraph[0].Name="DC";
sc.Subgraph[1].Name="DH";
sc.Subgraph[2].Name="DL";
sc.Subgraph[3].Name="D50";
sc.Subgraph[4].Name="D+1";
sc.Subgraph[5].Name="D+50";
sc.Subgraph[6].Name="D-50";
sc.Subgraph[7].Name="D-1";
sc.Subgraph[8].Name="Info8";
sc.Subgraph[9].Name="Info9";

        sc.Input[2].Name="OR Starts";
sc.Input[3].Name="OR Finishes";
        sc.Input[2].ValueType=TIME_VALUE;  
sc.Input[3].ValueType=TIME_VALUE;  

sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.GraphRegion = 0; 
sc.DrawZeros=0;

    return;
}

if(sc.Subgraph[9]
[1]==sc.BaseDateTimeIn[sc.ArraySize-1].GetTime() && 
sc.UpdateStartIndex!=0 ) return;

sc.Subgraph[9][1] = 
sc.BaseDateTimeIn[sc.ArraySize-1].GetTime();

float& High = sc.PersistVars->f1; float& Low = 
sc.PersistVars->f2;

float& LHigh = sc.PersistVars->f3; float& LLow = 
sc.PersistVars->f4;

float& Close= sc.PersistVars->f5;
int& iWstart = sc.PersistVars->i2;
int    i,j,p;



if (sc.UpdateStartIndex == 0) {
iWstart=0; High=sc.BaseDataIn[1][0]; 

Low=sc.BaseDataIn[2][0];
}

for ( i=0; i < sc.ArraySize; i++) 
{ 

p=i-1;
if( sc.BaseDateTimeIn[i].GetTime() >=  

sc.Input[2].GetTime() && 
(sc.BaseDateTimeIn[p].GetTime() <  

sc.Input[2].GetTime() || 
 sc.BaseDateTimeIn[p].GetDate() != 

sc.BaseDateTimeIn[i].GetDate()) ) // yesterday was 
different so its a new day

{ 
LHigh=High; LLow=Low; iWstart=i; 
High=sc.BaseDataIn[1][i]; 

Low=sc.BaseDataIn[2][i]; Close=sc.BaseDataIn[3][p];
} 
else
if( sc.BaseDateTimeIn[p].GetTime() >=  

sc.Input[2].GetTime() && 
sc.BaseDateTimeIn[i].GetTime() <=  

sc.Input[3].GetTime() )
{

if(sc.BaseDataIn[1][i]>High) 
High=sc.BaseDataIn[1][i];

if(sc.BaseDataIn[2][i]<Low)  
Low=sc.BaseDataIn[2][i];

}

for(j=i; j>=iWstart; j--) {
float gap = High-Low, halfgap=gap/2;
sc.Subgraph[0][j]=Close; sc.Subgraph[1]



[j]=High; sc.Subgraph[2][j]=Low; 
sc.Subgraph[3][j]=(High+Low)/2; 
sc.Subgraph[4][j]=High+gap; 

sc.Subgraph[5][j]=High+halfgap; 
sc.Subgraph[7][j]=Low-gap; 

sc.Subgraph[6][j]=Low-halfgap; 

}
}

} 

/*
if (sc.UpdateStartIndex == 0) {

for(i=0; i<40; i++) 
{ sc.Subgraph[i].DrawStyle=DRAWSTYLE_DASH; 
sc.Subgraph[i].PrimaryColor=0; }

}
*/

/
*=======================================================
===================*/
int CalculatePivotPoints
(  float Open
 , float High
 , float Low
 , float Close
 , float NextOpen
 , float& PivotPoint
 , float& R_5
 , float& R1, float& R1_5
 , float& R2, float& R2_5
 , float& R3
 , float& S_5
 , float& S1, float& S1_5
 , float& S2, float& S2_5



 , float& S3
 , float& R4
 , float& S4
 , int FormulaType

 )
{

if(  FormulaType == 0 )
{

PivotPoint = (High + Low + Close) / 3;
R1 = (PivotPoint * 2) - Low;
R_5 = (PivotPoint + R1) / 2;
R2 = PivotPoint + (High - Low);
R1_5 = (R1 + R2) / 2;
S1 = (2 * PivotPoint) - High;
S_5 = (PivotPoint + S1) / 2;
S2 = PivotPoint - (High - Low);
S1_5 = (S1 + S2) / 2;
R3 = 2 * PivotPoint + (High - 2*Low); // R3 std
R2_5 = (R2 + R3) / 2;
S3 = 2 * PivotPoint - (2 * High - Low); // S3 

std
S2_5 = (S2 + S3) / 2;
R4 = 3 * PivotPoint + (High - 3 * Low);
S4 = 3 * PivotPoint - (3 * High - Low);

}

else if( FormulaType == 1 )
{

float YesterdaysRange;

PivotPoint = (High + Low + Close) / 3;
R1 = (PivotPoint * 2) - Low;
R_5 = (PivotPoint + R1) / 2;
R2 = PivotPoint + (High-Low);
R1_5 = (R1 + R2) / 2;



S1 = (2 * PivotPoint) - High;
S_5 = (PivotPoint + S1) / 2;
S2 = PivotPoint - (High - Low);
S1_5 = (S1 + S2) / 2;
YesterdaysRange = (High - Low);

// This is R3 Pattern Trapper
R3 = High + YesterdaysRange; // 2 * High - Low
R2_5 = (R2 + R3)/2;

// This is S3 Pattern Trapper
S3 = 2*PivotPoint - High - YesterdaysRange; // 

2 * PivotPoint - (2 * High + Low)
S2_5 = (S2 + S3) / 2;

R4 = PivotPoint + 3 * (High - Low);
S4 = PivotPoint - 3 * (High - Low);

}
else if(  FormulaType == 2 )
{

PivotPoint = (NextOpen + High + Low + Close) / 
4;

R1 = (PivotPoint * 2) - Low;
R_5 = (PivotPoint + R1) / 2;
R2 = PivotPoint + (High - Low);
R1_5 = (R1 + R2) / 2;
S1 = (2 * PivotPoint) - High;
S_5 = (PivotPoint + S1) / 2;
S2 = PivotPoint - (High - Low);
S1_5 = (S1 + S2) / 2;
R3 = 2*PivotPoint + (High - 2*Low); // R3 std
R2_5 = (R2 + R3) / 2;
S3 = 2*PivotPoint - (2*High - Low); // S3 std
S2_5 = (S2 + S3) / 2;
R4 = 3 * PivotPoint + (High - 3 * Low);
S4 = 3 * PivotPoint - (3 * High - Low);

}



else if(FormulaType == 3)
{

PivotPoint = (High + Low + NextOpen+NextOpen) / 
4;

R1 = (PivotPoint * 2) - Low;
R_5 = (PivotPoint + R1) / 2;
R2 = PivotPoint + (High - Low);
R1_5 = (R1 + R2) / 2;
S1 = (2 * PivotPoint) - High;
S_5 = (PivotPoint + S1) / 2;
S2 = PivotPoint - (High - Low);
S1_5 = (S1 + S2) / 2;
R3 = 2 * PivotPoint + (High - 2*Low); // R3 std
R2_5 = (R2 + R3) / 2;
S3 = 2 * PivotPoint - (2 * High - Low); // S3 

std
S2_5 = (S2 + S3) / 2;
R4 = 3 * PivotPoint + (High - 3 * Low);
S4 = 3 * PivotPoint - (3 * High - Low);

}
else if (FormulaType == 4)
{

PivotPoint = (High + Low + Close) / 3;
R1 = (PivotPoint * 2) - Low;
R_5 = (PivotPoint + R1) / 2;
R2 = PivotPoint + (High - Low);
R1_5 = (R1 + R2) / 2;
S1 = (2 * PivotPoint) - High;
S_5 = (PivotPoint + S1) / 2;
S2 = PivotPoint - (High - Low);
S1_5 = (S1 + S2) / 2;
R3 = PivotPoint + 2 * (High - Low); 
R2_5 = (R2 + R3) / 2;
S3 = PivotPoint - 2 * (High - Low); 
S2_5 = (S2 + S3) / 2;
R4 = PivotPoint + 3 * (High - Low);
S4 = PivotPoint - 3 * (High - Low);



}
else if (FormulaType == 5) // Camarilla Pivot Points
{

float Range = High - Low;
PivotPoint = (High + Low + Close) / 3;

R_5 = Close + Range * 1.1f/18;
R1 = Close + Range * 1.1f/12;
R1_5 = Close + Range * 1.1f/9;
R2 = Close + Range * 1.1f/6;
R2_5 = Close + Range * 1.1f/5;
R3 = Close + Range * 1.1f/4;
R4 = Close + Range * 1.1f/2;

S_5 = Close - Range * 1.1f/18;
S1 = Close - Range * 1.1f/12;
S1_5 = Close - Range * 1.1f/9;
S2 = Close - Range * 1.1f/6;
S2_5 = Close - Range * 1.1f/5;
S3 = Close - Range * 1.1f/4;
S4 = Close - Range * 1.1f/2;

}
else if (FormulaType == 6)  // Tom DeMark's Pivot 

Points
{

float X = 0;
if (Close < Open)

X = High + Low + Low + Close;
else if (Close > Open)

X = High + High + Low + Close;
else if (Close == Open)

X = High + Low + Close + Close;

PivotPoint = X / 4;
R1 = X / 2 - Low;
S1 = X / 2 - High;
R_5 = R2 = R1_5 = S_5 = S2 = S1_5 = R3 = 



R2_5 = S3 = S2_5 = R4 = S4 = 0;
}
else if (FormulaType == 7) // Frank Dilernia Pivots
{

PivotPoint = (High + Low + Close) / 3;
R1 = PivotPoint + (High - Low)/2;
R2 = PivotPoint + (High - Low) * 0.618f;
R3 = PivotPoint + (High - Low);
S1 = PivotPoint - (High - Low)/2;
S2 = PivotPoint - (High - Low) * 0.618f;
S3 = PivotPoint - (High - Low);

S2_5 = (S3 + S2)/2;
S1_5 = (S2 + S1)/2;
S_5 = (S1 + PivotPoint)/2;
R_5 = (R1 + PivotPoint)/2;
R1_5 = (R2 + R1)/2;
R2_5 = (R3 + R2)/2;

}
else if (FormulaType == 8) // Shadow Trader. 

www.shadowtrader.net
{

PivotPoint = (High + Low + Close) / 3; //PIVOT 
= (High + Close + Low)/3

R1 = (2 * PivotPoint) - Low; //R1 = (2*Pivot) - 
Low

S1 = (2 * PivotPoint) - High; //S1 = (2*Pivot) 
- High

R2 = PivotPoint + (R1 - S1); // R2 = Pivot + 
(R1 - S1)

R3 = 2*(PivotPoint - Low) + High; //R3 = High + 
2(Pivot - Low)

S2 = PivotPoint - (R1 - S1); //S2 = Pivot - (R1 
- S1)

S3 = Low - 2 * (High - PivotPoint); //S3 = Low 
- 2(Hi - Pivot)



S2_5 = (S3 + S2)/2;
S1_5 = (S2 + S1)/2;
S_5 = (S1 + PivotPoint)/2;
R_5 = (R1 + PivotPoint)/2;
R1_5 = (R2 + R1)/2;
R2_5 = (R3 + R2)/2;

}
else if (FormulaType == 9)
{

PivotPoint = (High + Low + Close)/3; //PP = H + 
L + C /3

float PPSquareRoot = sqrt(sqrt(PivotPoint));
R1 = PivotPoint + PPSquareRoot; //R1 = PP + 

SQRT(SQRT(PP))
R2 = R1 + PPSquareRoot; //R2 = R1 + 

SQRT(SQRT(PP))
R3 = R2 + PPSquareRoot; //R3 = R2 + 

SQRT(SQRT(PP))
S1 = PivotPoint - PPSquareRoot; //S1 = PP - 

SQRT(SQRT(PP))
S2 = S1 - PPSquareRoot; //S2 = S1 - 

SQRT(SQRT(PP))
S3 = S2 - PPSquareRoot; //S3 = S2 - 

SQRT(SQRT(PP))

S2_5 = (S3 + S2)/2;
S1_5 = (S2 + S1)/2;
S_5 = (S1 + PivotPoint)/2;
R_5 = (R1 + PivotPoint)/2;
R1_5 = (R2 + R1)/2;
R2_5 = (R3 + R2)/2;

}
else if (FormulaType == 10)
{



PivotPoint = (High + Low + Close)/3; //PIVOT = H 
+ L + C /3

R1 = 2 * PivotPoint - Low; //R1 = 
2X PIVOT -LOW

R2 = PivotPoint + High - Low; //R2 = 
PIVOT + (HIGH - LOW)

R3 = R1 + High - Low; //R3 = 
R1+ (HIGH - LOW)

S1 = 2 * PivotPoint - High; //S1 = 2X 
PIVOT -HIGH

S2 = PivotPoint - (High - Low); //S2 = 
PIVOT - (HIGH - LOW)

S3 = S1 - (High - Low); //S3 = S1 - 
(HIGH - LOW)

S2_5 = (S3 + S2)/2; //M0 = 
S3+S2 /2

S1_5 = (S2 + S1)/2; //M1 = 
S2+S1 /2

S_5 = (S1 + PivotPoint)/2; //M2 = 
S1+PIVOT /2

R_5 = (R1 + PivotPoint)/2; //M3 = 
R1+PIVOT /2

R1_5 = (R2 + R1)/2; //M4 = 
R2+R1/2

R2_5 = (R3 + R2)/2; //M5 = R3 + 
R2 /2

}
else if (FormulaType == 11)
{

PivotPoint = (High + Low + Close)/3;
float DailyRange = High - Low;

R_5 = PivotPoint + 0.5f*DailyRange;
R1 = PivotPoint + 0.618f*DailyRange;
R1_5 = PivotPoint + DailyRange;



R2 = PivotPoint + 1.272f*DailyRange;
R2_5 = PivotPoint + 1.618f*DailyRange;
R3 = PivotPoint + 2*DailyRange;
R4 = PivotPoint + 2.618f*DailyRange;

S_5 = PivotPoint - 0.5f*DailyRange;
S1 = PivotPoint - 0.618f*DailyRange;
S1_5 = PivotPoint - DailyRange;
S2 = PivotPoint - 1.272f*DailyRange;
S2_5 = PivotPoint - 1.618f*DailyRange;
S3 = PivotPoint - 2*DailyRange;
S4 = PivotPoint - 2.618f*DailyRange;

}
else if (FormulaType == 12)
{

PivotPoint = NextOpen;

R_5 = PivotPoint;
R1 = PivotPoint;
R1_5 = PivotPoint;
R2 = PivotPoint;
R2_5 = PivotPoint;
R3 = PivotPoint;
R4 = PivotPoint;

S_5 = PivotPoint;
S1 = PivotPoint;
S1_5 = PivotPoint;
S2 = PivotPoint;
S2_5 = PivotPoint;
S3 = PivotPoint;
S4 = PivotPoint;

}
else if (FormulaType == 13) // Fibonacci's Pivot 

Points



{
PivotPoint = (High + Low + Close)/3;
float DailyRange = High - Low;

R1 = PivotPoint + 0.382f*DailyRange;
R2 = PivotPoint + 0.618f*DailyRange;
R3 = PivotPoint + 1*DailyRange;

S1 = PivotPoint - 0.382f*DailyRange;
S2 = PivotPoint - 0.618f*DailyRange;
S3 = PivotPoint - 1*DailyRange;

S2_5 = (S3 + S2)/2;
S1_5 = (S2 + S1)/2;
S_5 = (S1 + PivotPoint)/2;
R_5 = (R1 + PivotPoint)/2;
R1_5 = (R2 + R1)/2;
R2_5 = (R3 + R2)/2;

}
else if (FormulaType == 14) 
{

PivotPoint = (High + Low + Close) / 3;

R1 = (2 * PivotPoint) - Low;
R2 = (PivotPoint - S1) + R1;
R3 = (PivotPoint - S1) + R2;

S1 = (2 * PivotPoint) - High;
S2 = PivotPoint - (R1 - S1);
S3 = PivotPoint - (R2 - S1) ;

}
else if (FormulaType == 15) // Fibonacci Zone Pivots
{

PivotPoint = (High + Low + Close) / 3;



R1 = PivotPoint + (High - Low)/2;
R2 = PivotPoint + (High - Low);

S1 = PivotPoint - (High - Low)/2;
S2 = PivotPoint - (High - Low);

// 0.5 to 0.618 defines resistance/support band 
1

// 1.0 to 1.382 defines resistance/support band 
2

// the bands could start as lines and if the 
user 

// wishes they can use Fill Rect top and bottom
// or the transparent versions to suit visual 

tastes
R1_5 = PivotPoint + (High - Low)*0.618f;
R2_5 = PivotPoint + (High - Low)*1.382f;

S1_5 = PivotPoint - (High - Low)*0.618f;
S2_5 = PivotPoint - (High - Low)*1.382f;

}
elseif(  FormulaType ==16 )
{

/*
THE CENTRAL PIVOT RANGE FORMULA:

TC (TOPCENTRAL) = (PIVOT-BC)+PIVOT
PIVOT = (HIGH+LOW+CLOSE)/3
BC (BOTTOM CENTRAL) =(HIGH+LOW)/2
*/
PivotPoint = (High + Low + Close) / 3;
S1 = (High + Low) / 2;
R1 = (PivotPoint - S1) + PivotPoint;

}

return 1;



}

/*

SCSubgraphRef o1 = sc.Subgraph[21];
SCSubgraphRef o2 = sc.Subgraph[22];
SCSubgraphRef o3 = sc.Subgraph[23];

o1.Name = "o1";
o2.Name = "o2";
o3.Name = "o3";

o1[index] = High;
o2[index] = Low;
o3[index] = Close;

*/

/
********************************************************
***************************/
SCSFExport 
scsf_PivotPointsVariablePeriod(SCStudyInterfaceRef sc)
{

SCSubgraphRef R1 = sc.Subgraph[0];
SCSubgraphRef R2 = sc.Subgraph[1];
SCSubgraphRef S1 = sc.Subgraph[2];
SCSubgraphRef S2 = sc.Subgraph[3];
SCSubgraphRef R0_5 = sc.Subgraph[4];
SCSubgraphRef R1_5 = sc.Subgraph[5];
SCSubgraphRef R2_5 = sc.Subgraph[6];
SCSubgraphRef R3 = sc.Subgraph[7];



SCSubgraphRef S0_5 = sc.Subgraph[8];
SCSubgraphRef S1_5 = sc.Subgraph[9];
SCSubgraphRef S2_5 = sc.Subgraph[10];
SCSubgraphRef S3 = sc.Subgraph[11];
SCSubgraphRef PP = sc.Subgraph[12];
SCSubgraphRef R4 = sc.Subgraph[13];
SCSubgraphRef S4 = sc.Subgraph[14];
SCSubgraphRef o1 = sc.Subgraph[21];
SCSubgraphRef o2 = sc.Subgraph[22];
SCSubgraphRef o3 = sc.Subgraph[23];
SCSubgraphRef oH = sc.Subgraph[24];
SCSubgraphRef oL = sc.Subgraph[25];
SCSubgraphRef oC = sc.Subgraph[26];

SCInputRef TimePeriodType = sc.Input[0];
SCInputRef TimePeriodLength = sc.Input[1];
SCInputRef FormulaType = sc.Input[2];
SCInputRef MinimumRequiredTP = sc.Input[3];
SCInputRef RoundToTickSize = sc.Input[4];
SCInputRef DisplayDebuggingOutput = sc.Input[5];
SCInputRef ForwardProjectLines = sc.Input[6];
SCInputRef NumberOfDaysToCalculate = sc.Input[7];
SCInputRef AggregateDays = sc.Input[8];

if (sc.SetDefaults)
{

sc.GraphName = "PPVP for 3 day aggregation 
(24h)";

sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.DrawZeros = 0;
sc.GraphRegion = 0;
sc.ValueFormat = 3;

R1.Name = "R1";
R2.Name = "R2";



S1.Name = "S1";
S2.Name = "S2";
R0_5.Name = "R.5";
R1_5.Name = "R1.5";
R2_5.Name = "R2.5";
R3.Name = "R3";
S0_5.Name = "S.5";
S1_5.Name = "S1.5";
S2_5.Name = "S2.5";
S3.Name = "S3";
PP.Name = "PP";
R4.Name = "R4";
S4.Name = "S4";
o1.Name = "o1";
o2.Name = "o2";
o3.Name = "o3";
oH.Name = "H";
oL.Name = "L";
oC.Name = "C";

R1.DrawStyle = DRAWSTYLE_DASH;
R2.DrawStyle = DRAWSTYLE_DASH;
S1.DrawStyle = DRAWSTYLE_DASH;
S2.DrawStyle = DRAWSTYLE_DASH;
R0_5.DrawStyle = DRAWSTYLE_HIDDEN;
R1_5.DrawStyle = DRAWSTYLE_HIDDEN;
R2_5.DrawStyle = DRAWSTYLE_HIDDEN;
R3.DrawStyle = DRAWSTYLE_DASH;
S0_5.DrawStyle = DRAWSTYLE_HIDDEN;
S1_5.DrawStyle = DRAWSTYLE_HIDDEN;
S2_5.DrawStyle = DRAWSTYLE_HIDDEN;
S3.DrawStyle = DRAWSTYLE_DASH;
PP.DrawStyle = DRAWSTYLE_DASH;
R4.DrawStyle = DRAWSTYLE_HIDDEN;
S4.DrawStyle = DRAWSTYLE_HIDDEN;

R1.PrimaryColor = RGB(255,0,0);



R2.PrimaryColor = RGB(255,0,0);
R0_5.PrimaryColor = RGB(255,0,0);
R1_5.PrimaryColor = RGB(255,0,0);
R2_5.PrimaryColor = RGB(255,0,0);
R3.PrimaryColor = RGB(255,0,0);
R4.PrimaryColor = RGB(255, 0, 0);

S1.PrimaryColor = RGB(0,255,0);
S2.PrimaryColor = RGB(0,255,0);
S0_5.PrimaryColor = RGB(0,255,0);
S1_5.PrimaryColor = RGB(0,255,0);
S2_5.PrimaryColor = RGB(0,255,0);
S3.PrimaryColor = RGB(0,255,0);
PP.PrimaryColor = RGB(255,0,255);
S4.PrimaryColor = RGB(0,255,0);

for (int i = 0; i < 15; i++)
{

sc.Subgraph[i].LineLabel = 
LL_DISPLAY_NAME | LL_DISPLAY_VALUE | 

LL_NAME_ALIGN_ABOVE | LL_NAME_ALIGN_LEFT | 
LL_VALUE_ALIGN_CENTER | 

LL_VALUE_ALIGN_VALUES_SCALE;
}

TimePeriodType.Name = "Time Period Type";

TimePeriodType.SetTimePeriodType(TIME_PERIOD_LENGTH_UNIT
_DAYS);

TimePeriodLength.Name = "Time Period Length";
TimePeriodLength.SetInt(3);
TimePeriodLength.SetIntLimits(1, 

7*MINUTES_PER_DAY);

FormulaType.Name = "Formula Type";
FormulaType.SetInt(7);



MinimumRequiredTP.Name = "Minimum Required Time 
Period as %";

MinimumRequiredTP.SetFloat(25.0f);
MinimumRequiredTP.SetFloatLimits(1.0f, 100.0f);

RoundToTickSize.Name = "Round Off to Tick 
Size";

RoundToTickSize.SetYesNo(0);

DisplayDebuggingOutput.Name = "Display 
Debugging Output (slows study calculations)";

DisplayDebuggingOutput.SetYesNo(0);

ForwardProjectLines.Name ="Forward Project 
Pivot Point Lines";

ForwardProjectLines.SetYesNo(0);

NumberOfDaysToCalculate.Name = "Number Of Days 
To Calculate";

NumberOfDaysToCalculate.SetInt(1000);

AggregateDays.Name = "Aggregate Days";
AggregateDays.SetYesNo(TRUE);

return;
}
sc.FreeDLL=0;

float fR0_5 = 0, fR1 = 0, fR1_5 = 0, fR2 = 0, fR2_5 
= 0, fR3 = 0, fR4 = 0, fS4 = 0;

float fS0_5 = 0, fS1 = 0, fS1_5 = 0, fS2 = 0, fS2_5 
= 0, fS3 = 0, fPivotPoint= 0;

int ValidPivotPoint = 1;
SCDateTime BeginOfRefDateTime,EndOfRefDateTime;



SCDateTime CurrentPeriodBeginDateTime;
SCDateTime CurrentPeriodEndDateTime;

int PeriodLength = TimePeriodLength.GetInt();
SCDateTime FirstBarDateTime = sc.BaseDateTimeIn[0];

SCDateTime ChartStartTime = sc.StartTime1;
if (sc.UseSecondStartEndTimes)

ChartStartTime = sc.StartTime2;

int NumberOfForwardBars = 0;

if (ForwardProjectLines.GetYesNo())
{

NumberOfForwardBars = 10;

if(sc.UpdateStartIndex == 0)
{

PP.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

R1.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

R2.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

S1.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

S2.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

R0_5.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

R1_5.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

R2_5.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

R3.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;



S0_5.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

S1_5.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

S2_5.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

S3.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

R4.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

S4.ExtendedArrayElementsToGraph = 
NumberOfForwardBars;

}
}

if (NumberOfDaysToCalculate.GetInt() < 1)
NumberOfDaysToCalculate.SetInt(1000);

int LastDateInChart = sc.BaseDateTimeIn[sc.ArraySize 
- 1].GetDate();

int FirstDateToCalculate = LastDateInChart - 
NumberOfDaysToCalculate.GetInt() + 1;

float Open = 0, High = 0, Low = 0, Close = 0, 
NextOpen = 0;

for (int index = sc.UpdateStartIndex; index < 
sc.ArraySize-1+NumberOfForwardBars; index++ )

{
//This variable is used to determine the start 

of a period which is used to align the reference period 
for pivot calculations.

SCDateTime StartDTForRefPeriodCalculations;
SCDateTime CurrentBarDT = 

sc.BaseDateTimeIn[index];
SCDateTime TimeIncrement;



if (CurrentBarDT < FirstDateToCalculate)
continue;

bool GetReferenceData = true;

if(CurrentBarDT >= CurrentPeriodBeginDateTime 
&& CurrentBarDT <= CurrentPeriodEndDateTime)

GetReferenceData = false;

if ( GetReferenceData && 
(TimePeriodType.GetTimePeriodType() == 
TIME_PERIOD_LENGTH_UNIT_MINUTES

|| (TimePeriodType.GetTimePeriodType() == 
TIME_PERIOD_LENGTH_UNIT_DAYS && (PeriodLength == 1 || 
AggregateDays.GetYesNo()))))

{

int NumMins = 0;

if (TimePeriodType.GetTimePeriodType() == 
TIME_PERIOD_LENGTH_UNIT_DAYS)

{
NumMins = MINUTES_PER_DAY;

}
else 

NumMins = PeriodLength;

TimeIncrement = NumMins*MINUTES;

if (ChartStartTime.GetTime()<= 
CurrentBarDT.GetTime())

{
StartDTForRefPeriodCalculations = 

ChartStartTime;

StartDTForRefPeriodCalculations.SetDate(CurrentBarDT.Get



Date());
}
else
{

StartDTForRefPeriodCalculations = 
ChartStartTime;

StartDTForRefPeriodCalculations.SetDate(CurrentBarDT.Get
Date()-1);

}

int TimeDiffInMinutes = sc.Round((float)
((CurrentBarDT-StartDTForRefPeriodCalculations)/
MINUTES));

int NumberOfTimeBlocks = TimeDiffInMinutes/
NumMins;

if (NumberOfTimeBlocks == 0)
EndOfRefDateTime = 

StartDTForRefPeriodCalculations-(1*SECONDS);
else

EndOfRefDateTime = 
StartDTForRefPeriodCalculations+
((NumberOfTimeBlocks*NumMins*MINUTES)-(1*SECONDS));

BeginOfRefDateTime = EndOfRefDateTime - 
(NumMins*MINUTES) + (1*SECONDS);

}
else if ( GetReferenceData && 

TimePeriodType.GetTimePeriodType() == 
TIME_PERIOD_LENGTH_UNIT_DAYS)

{

int NumMins = PeriodLength*MINUTES_PER_DAY;

TimeIncrement = NumMins*MINUTES;



if (ChartStartTime.GetTime()<= 
CurrentBarDT.GetTime())

{
StartDTForRefPeriodCalculations = 

ChartStartTime;

StartDTForRefPeriodCalculations.SetDate(FirstBarDateTime
.GetDate());

}
else
{

StartDTForRefPeriodCalculations = 
ChartStartTime;

StartDTForRefPeriodCalculations.SetDate(FirstBarDateTime
.GetDate()-1);

}

int TimeDiffInMinutes = sc.Round((float)
((CurrentBarDT-StartDTForRefPeriodCalculations)/
MINUTES));

int NumberOfTimeBlocks = TimeDiffInMinutes/
NumMins;

if (NumberOfTimeBlocks == 0)
continue;

EndOfRefDateTime = 
StartDTForRefPeriodCalculations+
((NumberOfTimeBlocks*NumMins*MINUTES)-(1*SECONDS));

BeginOfRefDateTime = EndOfRefDateTime - 
((NumMins-1)*MINUTES);

}
else if ( GetReferenceData &&  



TimePeriodType.GetTimePeriodType() == 
TIME_PERIOD_LENGTH_UNIT_WEEKS)

{
int NumMins = 

PeriodLength*DAYS_PER_WEEK*MINUTES_PER_DAY;

TimeIncrement = NumMins*MINUTES;

int DayOfWeek = 
CurrentBarDT.GetDayOfWeek();

StartDTForRefPeriodCalculations = 
CurrentBarDT.GetDate()-DayOfWeek;

BeginOfRefDateTime = 
StartDTForRefPeriodCalculations-TimeIncrement;

EndOfRefDateTime = 
StartDTForRefPeriodCalculations - (1*SECONDS);

}
else if ( GetReferenceData &&  

TimePeriodType.GetTimePeriodType() == 
TIME_PERIOD_LENGTH_UNIT_MONTHS)

{

if(PeriodLength > 4)// && PeriodLength != 
12)

PeriodLength = 4;

//For the monthly period we are going to 
use a fixed time increment of the average number of the 
days in a month.  This is not exact and if we have to 
walk back it will not be exact.  And when seeing if the 
current bar is within the same period  as the prior 
period, it will not be exact and we may have to do 
calculations again. 

TimeIncrement = PeriodLength*(365/12.0);



int CurrentYear, CurrentMonth, CurrentDay;
CurrentBarDT.GetDateYMD(CurrentYear, 

CurrentMonth, CurrentDay);

int NumberofPrecedingPeriods = 
(CurrentMonth - 1)/PeriodLength;

int StartingMonth = 1+ 
(NumberofPrecedingPeriods-1)*PeriodLength;

int StartingYear =  CurrentYear;

if(StartingMonth <= 0)
{

StartingMonth = 12+StartingMonth;
StartingYear = CurrentYear-1;

}

BeginOfRefDateTime.SetDateTimeYMDHMS(StartingYear, 
StartingMonth, 1, 0, 0, 0);

if (StartingMonth+PeriodLength>=13)
{

StartingMonth = (StartingMonth)-12;
StartingYear = StartingYear+1;

}

EndOfRefDateTime.SetDateTimeYMDHMS(StartingYear, 
StartingMonth+PeriodLength, 1, 0, 0, 0);

EndOfRefDateTime -= 1 * SECONDS; // 1 
second before the current month

}
else if ( GetReferenceData &&  

TimePeriodType.GetTimePeriodType() == 



TIME_PERIOD_LENGTH_UNIT_YEARS)
{

continue; //unsupported.
}
else if (GetReferenceData == false)
{

//Do nothing
}
else

continue;

//If there are insufficient bars for a 
reference period, then we will walk back 1 block/period 
at a time. 

o1[index]=index;
o2[index]=CurrentBarDT;
if(GetReferenceData)
{

CurrentPeriodBeginDateTime = 
EndOfRefDateTime + (1*SECONDS);

CurrentPeriodEndDateTime = 
CurrentPeriodBeginDateTime + (TimeIncrement) - 
(1*SECONDS);

for (int i = 0;i<24;i++)
{

// oH[index-2]= BeginOfRefDateTime; oH[index-1]= 
EndOfRefDateTime; oH[index]= CurrentBarDT; 

//if (i >= 1) //Walk back 1 period.
{

int daystolookback = 
TimePeriodLength.GetInt()-1;

EndOfRefDateTime   = CurrentBarDT - 
(1*SECONDS);

BeginOfRefDateTime = 



floor(CurrentBarDT) - TimeIncrement;

int k=1, l=1;

while( (sc.GetNearestMatchForSCDateTime(sc.ChartNumber, 
BeginOfRefDateTime) == index || 
sc.GetNearestMatchForSCDateTime(sc.ChartNumber, 
BeginOfRefDateTime) == index-1) && k<5) 

{ BeginOfRefDateTime -= 
TimeIncrement; k++; }

int 
lastindex=sc.GetNearestMatchForSCDateTime(sc.ChartNumber
, BeginOfRefDateTime);

while( daystolookback > 0 && l < 
15) {

BeginOfRefDateTime -= 
TimeIncrement;  

daystolookback--; l++; 

o3[index+1+daystolookback]=sc.GetNearestMatchForSCDateTi
me(sc.ChartNumber, BeginOfRefDateTime);

while( (sc.GetNearestMatchForSCDateTime(sc.ChartNumber, 
BeginOfRefDateTime) == lastindex || 
sc.GetNearestMatchForSCDateTime(sc.ChartNumber, 
BeginOfRefDateTime) == lastindex-1) && k<5) 

{ BeginOfRefDateTime -= 
TimeIncrement; k++; }

lastindex=sc.GetNearestMatchForSCDateTime(sc.ChartNumber
, BeginOfRefDateTime);

}

//



if( sc.GetNearestMatchForSCDateTime(sc.ChartNumber, 
BeginOfRefDateTime) == index ) BeginOfRefDateTime -= 
2*TimeIncrement;

//if(daystolookback )

// EndOfRefDateTime-=TimeIncrement;
// BeginOfRefDateTime-=TimeIncrement;

}

int NumberOfBars = 0;
SCDateTime TotalTimeSpan;
int r = 

sc.GetOHLCOfTimePeriod(BeginOfRefDateTime, 
EndOfRefDateTime, Open, High, Low, Close, NextOpen, 
NumberOfBars, TotalTimeSpan);

if (!r)
continue;

SCDateTime MinimumTimeSpan = 
(TimeIncrement * MinimumRequiredTP.GetFloat()/100.0f);

if (TotalTimeSpan >= MinimumTimeSpan)
break;

}
}

ValidPivotPoint = 

CalculatePivotPoints(Open,High,Low,Close,NextOpen,
fPivotPoint, fR0_5, fR1, fR1_5, fR2, fR2_5, 

fR3, fS0_5, 
fS1, fS1_5, fS2, fS2_5, fS3, fR4, fS4, 

FormulaType.GetInt());



if (!ValidPivotPoint)
continue;

if (RoundToTickSize.GetYesNo() != 0)
{

R1[index] = (float)sc.RoundToTickSize(fR1, 
sc.TickSize);

R2[index] = (float)sc.RoundToTickSize(fR2, 
sc.TickSize);

S1[index] = (float)sc.RoundToTickSize(fS1, 
sc.TickSize);

S2[index] = (float)sc.RoundToTickSize(fS2, 
sc.TickSize);

R0_5[index] = 
(float)sc.RoundToTickSize(fR0_5, sc.TickSize);

R1_5[index] = 
(float)sc.RoundToTickSize(fR1_5, sc.TickSize);

R2_5[index] = 
(float)sc.RoundToTickSize(fR2_5, sc.TickSize);

R3[index] = (float)sc.RoundToTickSize(fR3, 
sc.TickSize);

S0_5[index] = 
(float)sc.RoundToTickSize(fS0_5, sc.TickSize);

S1_5[index] = 
(float)sc.RoundToTickSize(fS1_5, sc.TickSize);

S2_5[index] = 
(float)sc.RoundToTickSize(fS2_5, sc.TickSize);

S3[index] = (float)sc.RoundToTickSize(fS3, 
sc.TickSize);

PP[index] = 
(float)sc.RoundToTickSize(fPivotPoint, sc.TickSize);

R4[index] = (float)sc.RoundToTickSize(fR4, 
sc.TickSize);

S4[index] = (float)sc.RoundToTickSize(fS4, 
sc.TickSize);



}
else 
{

R1[index] = fR1;
R2[index] = fR2;
S1[index] = fS1;
S2[index] = fS2;

R0_5[index] = fR0_5;
R1_5[index] = fR1_5;
R2_5[index] = fR2_5;
R3[index] = fR3;
S0_5[index] = fS0_5;
S1_5[index] = fS1_5;
S2_5[index] = fS2_5;
S3[index] = fS3;
PP[index] = fPivotPoint;
R4[index] = fR4;
S4[index] = fS4;

}
//o3[index] = NextOpen;
oH[index] = High;
oL[index] = Low;
oC[index] = Close;

} //for
}

/
********************************************************
***************/
SCSFExport scsf_KER(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="KER";



sc.StudyDescription="Kaufman's Efficiency 
Ratio";

sc.Subgraph[0].Name="k1";
sc.Subgraph[1].Name="k2";
sc.Subgraph[2].Name="k3";
sc.Subgraph[3].Name="Kave";
sc.Input[2].Name="Period 1";  

sc.Input[2].SetFloat(20);
sc.Input[3].Name="Period 2"; 

sc.Input[3].SetFloat(0);
sc.Input[4].Name="Period 3";  

sc.Input[4].SetFloat(0);
sc.DrawZeros=1;
sc.FreeDLL=0; 
return;

}

int pos;
float w1=0,w2=0,w3=0;

float& p1 = sc.Input[2].FloatValue; 
float& p2 = sc.Input[3].FloatValue;
float& p3 = sc.Input[4].FloatValue;

for (pos=sc.UpdateStartIndex; pos < sc.ArraySize; 
pos++)

{
sc.Subgraph[4].Data[pos]=fabs(sc.BaseDataIn[3]

[pos]-sc.BaseDataIn[3][pos-1]);

sc.Subgraph[5].Data[pos]=(sc.Subgraph[5].Data[pos-1]+sc.
Subgraph[4].Data[pos]-sc.Subgraph[4].Data[pos-p1]);

sc.Subgraph[6].Data[pos]=(sc.Subgraph[6].Data[pos-1]+sc.
Subgraph[4].Data[pos]-sc.Subgraph[4].Data[pos-p2]);



sc.Subgraph[7].Data[pos]=(sc.Subgraph[7].Data[pos-1]+sc.
Subgraph[4].Data[pos]-sc.Subgraph[4].Data[pos-p3]);

if(p1>0) {w1=1; sc.Subgraph[0].Data[pos] = 
fabs(sc.BaseDataIn[3][pos] - sc.BaseDataIn[3][pos-p1])/
sc.Subgraph[5].Data[pos];};

if(p2>0) {w2=1; sc.Subgraph[1].Data[pos] = 
fabs(sc.BaseDataIn[3][pos] - sc.BaseDataIn[3][pos-p2])/
sc.Subgraph[6].Data[pos];};

if(p3>0) {w3=1; sc.Subgraph[2].Data[pos] = 
fabs(sc.BaseDataIn[3][pos] - sc.BaseDataIn[3][pos-p3])/
sc.Subgraph[7].Data[pos];};

if((w1+w2+w3)>0) 
{sc.Subgraph[3].Data[pos]=(sc.Subgraph[0].Data[pos]
+sc.Subgraph[1].Data[pos]+sc.Subgraph[2].Data[pos])/
(w1+w2+w3);};

}

};

/
********************************************************
***************/
SCSFExport scsf_GMMA(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="Guppy MMA";
sc.Subgraph[0].Name="149";

sc.Subgraph[0].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[1].Name="139";

sc.Subgraph[1].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[2].Name="129";



sc.Subgraph[2].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[3].Name="119";

sc.Subgraph[3].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[4].Name="109";

sc.Subgraph[4].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[5].Name="99";

sc.Subgraph[5].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[6].Name="89";

sc.Subgraph[6].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[7].Name="55";

sc.Subgraph[7].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[8].Name="50";

sc.Subgraph[8].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[9].Name="45";

sc.Subgraph[9].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[10].Name="40";

sc.Subgraph[10].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[11].Name="35";

sc.Subgraph[11].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[12].Name="30";

sc.Subgraph[12].DrawStyle=DRAWSTYLE_LINE; 
sc.Subgraph[13].Name="25";

sc.Subgraph[13].DrawStyle=DRAWSTYLE_LINE;

sc.Input[10].Name="149";
sc.Input[10].SetInt(149);

sc.Input[11].Name="139";
sc.Input[11].SetInt(139);

sc.Input[12].Name="129";
sc.Input[12].SetInt(129);

sc.Input[13].Name="119";
sc.Input[13].SetInt(119);

sc.Input[14].Name="109";
sc.Input[14].SetInt(109);

sc.Input[15].Name="99";
sc.Input[15].SetInt(99);

sc.Input[16].Name="89";



sc.Input[16].SetInt(89);
sc.Input[17].Name="55";

sc.Input[17].SetInt(55);
sc.Input[18].Name="50";

sc.Input[18].SetInt(50);
sc.Input[19].Name="45";

sc.Input[19].SetInt(45);
sc.Input[20].Name="40";

sc.Input[20].SetInt(40);
sc.Input[21].Name="35";

sc.Input[21].SetInt(35);
sc.Input[22].Name="30";

sc.Input[22].SetInt(30);
sc.Input[23].Name="25";

sc.Input[23].SetInt(25);
sc.GraphRegion=0;
return;

}

if(sc.UpdateStartIndex==0) {
sc.FreeDLL=0; 

sc.Subgraph[1].PrimaryColor=sc.Subgraph[0].PrimaryColor;

sc.Subgraph[2].PrimaryColor=sc.Subgraph[0].PrimaryColor;

sc.Subgraph[3].PrimaryColor=sc.Subgraph[0].PrimaryColor;

sc.Subgraph[4].PrimaryColor=sc.Subgraph[0].PrimaryColor;

sc.Subgraph[5].PrimaryColor=sc.Subgraph[0].PrimaryColor;

sc.Subgraph[6].PrimaryColor=sc.Subgraph[0].PrimaryColor;

sc.Subgraph[8].PrimaryColor=sc.Subgraph[7].PrimaryColor;

sc.Subgraph[9].PrimaryColor=sc.Subgraph[7].PrimaryColor;



sc.Subgraph[10].PrimaryColor=sc.Subgraph[7].PrimaryColor
;
sc.Subgraph[11].PrimaryColor=sc.Subgraph[7].PrimaryColor
;

sc.Subgraph[12].PrimaryColor=sc.Subgraph[7].PrimaryColor
;
sc.Subgraph[13].PrimaryColor=sc.Subgraph[7].PrimaryColor
;

}
for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+

+)
{

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[0], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[10].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[1], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[11].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[2], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[12].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[3], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[13].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[4], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[14].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[5], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[15].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[6], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[16].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 



sc.Subgraph[7], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[17].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[8], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[18].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[9], MOVAVGTYPE_EXPONENTIAL, i, 
sc.Input[19].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[10], MOVAVGTYPE_EXPONENTIAL, 
i,sc.Input[20].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[11], MOVAVGTYPE_EXPONENTIAL, 
i,sc.Input[21].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[12], MOVAVGTYPE_EXPONENTIAL, 
i,sc.Input[22].GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
sc.Subgraph[13], MOVAVGTYPE_EXPONENTIAL, 
i,sc.Input[23].GetInt());

}
};

/
********************************************************
***************/
SCSFExport scsf_sTDI(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "TDI";
sc.StudyDescription = "<p><strong>Traders 

Dynamic Index</strong></p><p>with thanks to Dean Malone 
<a href=http://www.compassfx.com>CompassFX</a></p><p><a 
href=http://www.earnforex.com/metatrader-indicators/



Traders-Dynamic-Index>Earnforex description</a></p>";

sc.Subgraph[0].Name = "RSI";
sc.Subgraph[0].DrawStyle=5;  

sc.Subgraph[1].Name = "UpVol";
sc.Subgraph[1].DrawStyle=0;

sc.Subgraph[2].Name = "Mid";
sc.Subgraph[2].DrawStyle=0; 

sc.Subgraph[3].Name = "DnVol";
sc.Subgraph[3].DrawStyle=0;

sc.Subgraph[4].Name = "Ma";
sc.Subgraph[4].DrawStyle=0;

sc.Subgraph[5].Name = "Mb";
sc.Subgraph[5].DrawStyle=0;

//sc.Subgraph[6].Name = "O1";
sc.Subgraph[6].DrawStyle=5;

sc.Input[3].Name="RSI Length";
sc.Input[3].SetInt(13);  

sc.Input[3].SetDescription("<strong>RSI_Period</strong> 
(default = 13) &#151; period in bars for calculation of 
RSI.");

sc.Input[4].Name="RSI Price";
sc.Input[4].SetInputDataIndex(SC_LAST);

sc.Input[4].SetDescription("<strong>RSI_Price</strong> 
(default = MODE_CLOSE) &#151; price type to use in RSI 
calculation");

sc.Input[5].Name="Volatility Band Length";
sc.Input[5].SetInt(34);  

sc.Input[5].SetDescription("<strong>Volatility_Band</
strong> (default = 34) &#151; parameter for  volatility 
band calculation. Can be between 20 and 40. The lower 
this value is the curvier becomes the band.");

sc.Input[6].Name="RSI Price Line";
sc.Input[6].SetInt(2);  

sc.Input[6].SetDescription("<strong>RSI_Price_Line</
strong> (default = 2) &#151; period of the first moving 



average (fast).");
sc.Input[7].Name="RSI Price Type";

sc.Input[7].SetMovAvgType(MOVAVGTYPE_SIMPLE);
 

sc.Input[8].Name="RSI Trade Signal Line";
sc.Input[8].SetInt(7);  

sc.Input[8].SetDescription("<strong>Trade_Signal_Line</
strong> (default = 7) &#151; period of the second moving 
average (slow)");

sc.Input[9].Name="Trade Signal Type";
sc.Input[9].SetMovAvgType(MOVAVGTYPE_SIMPLE);

sc.DocumentationImageURL="http://
codebase.mql4.com/c/codebase/2008/03/
indicatori_gtradersmdynamicmindexuvisualqalerts.gif";

//sc.UpdateAlways=1;
return;

} 
sc.FreeDLL=0;

for (int i=sc.UpdateStartIndex; i < sc.ArraySize; i+
+)

{

sc.RSI( sc.BaseDataIn[sc.Input[4].GetInputDataIndex()], 
sc.Subgraph[0], i, MOVAVGTYPE_SIMPLE, 
sc.Input[3].GetInt() );

sc.MovingAverage( sc.Subgraph[0], 
sc.Subgraph[4], sc.Input[7].GetMovAvgType(), i, 
sc.Input[6].GetInt() );

sc.MovingAverage( sc.Subgraph[0], 
sc.Subgraph[5], sc.Input[9].GetMovAvgType(), i, 
sc.Input[8].GetInt() );

sc.BollingerBands (sc.Subgraph[0], 
sc.Subgraph[2], i, sc.Input[5].GetInt(), 1.6185, 
MOVAVGTYPE_SIMPLE);

sc.Subgraph[1][i]=sc.Subgraph[2].Arrays[0][i];



sc.Subgraph[3][i]=sc.Subgraph[2].Arrays[1][i];
}

}

/
*=======================================================
===================*/
SCSFExport _scsf_NMinBars(SCStudyGraphRef sc) {

if (sc.SetDefaults) {
sc.GraphName="NMinBars";
sc.StudyDescription="";
sc.Subgraph[0].Name="H";
sc.Subgraph[1].Name="L";
sc.Subgraph[2].Name="o2";
sc.Subgraph[3].Name="o3";
sc.Subgraph[4].Name="o4";
sc.Input[0].Name="Second Count";
sc.Input[0].SetInt(300);
sc.Subgraph[0].DrawStyle = 

DRAWSTYLE_FILLRECTTOP_TRANSPARENT;
sc.Subgraph[1].DrawStyle = 

DRAWSTYLE_FILLRECTBOTTOM_TRANSPARENT;
sc.Subgraph[0].PrimaryColor = 

sc.Subgraph[1].PrimaryColor = RGB(128,128,128);
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.GraphRegion = 0;
sc.DrawZeros=0;
return;

}
//sc.FreeDLL=0; 

int  pos,m,s, as=sc.ArraySize - 1;
float High, Low;



int& secs = sc.Input[0].IntValue;
int&  deeperRecalc =  sc.PersistVars->i1; int&  

deeperRecalcDepth =  sc.PersistVars->i2;
int isResetBar, prevFirstBarPos = sc.ArraySize;

//sc.Subgraph[4][as] = 999+
((sc.BaseDateTimeIn[as].GetTime() / secs) - 
(sc.BaseDateTimeIn[as - 1].GetTime() / secs));

sc.CurrentSystemDateTime.GetTimeHMS(m,m,s);
if( s > 4 && s < 13 && 

((sc.BaseDateTimeIn[as].GetTime() / secs) > 
(sc.BaseDateTimeIn[as - 1].GetTime() / secs))) {

deeperRecalc=1;
deeperRecalcDepth = as-2*secs/sc.SecondsPerBar;

sc.ScaleRangeType = SCALE_SAMEASREGION;
} else {

deeperRecalc=0;
}

for (pos = (as); (pos >= 0) && 
(prevFirstBarPos > sc.UpdateStartIndex || 

(deeperRecalc>0 && pos>=deeperRecalcDepth)); pos--) {
isResetBar = prevFirstBarPos == (pos + 1);
High = (isResetBar || (sc.High[pos] > 

High)) ? sc.High[pos] : High;
Low = (isResetBar || (sc.Low[pos] < Low)) ? 

sc.Low[pos] : Low;

if ((pos == 0) || 
((sc.BaseDateTimeIn[pos].GetTime() / 

secs) > (sc.BaseDateTimeIn[pos - 1].GetTime() / secs)) 
|| 

(sc.BaseDateTimeIn[pos].GetDate() > 
sc.BaseDateTimeIn[pos - 1].GetDate())) {



for (int i = pos; i < 
prevFirstBarPos; i++) {

sc.Subgraph[0][i] = High;
sc.Subgraph[1][i] = Low;

}
prevFirstBarPos = pos;

}
//if(deeperRecalc>0 && pos<as) 

{ sc.Subgraph[4][pos]=pos; sc.Subgraph[4][pos-1]=pos;}
}

};

/
*=======================================================
===================*/

SCSFExport _scsf_TradingOnOff(SCStudyGraphRef sc)
{

SCSubgraphRef o0 = sc.Subgraph[0]; SCSubgraphRef o2 
= sc.Subgraph[2]; SCSubgraphRef o1 = sc.Subgraph[1]; 
SCSubgraphRef o3 = sc.Subgraph[3]; SCSubgraphRef o4 =

sc.Subgraph[4]; SCSubgraphRef o5 =
sc.Subgraph[5];

SCSubgraphRef OrderStore = sc.Subgraph[10]; 
SCSubgraphRef PositionStore = sc.Subgraph[11]; 
SCSubgraphRef ALERT = sc.Subgraph[12]; SCSubgraphRef Cmd 
= sc.Subgraph[13];

SCSubgraphRef arF = sc.Subgraph[17]; SCSubgraphRef 
arS = sc.Subgraph[18]; SCSubgraphRef arVS = 
sc.Subgraph[19]; SCSubgraphRef M5SIH = sc.Subgraph[8]; 
SCSubgraphRef M5SIL = sc.Subgraph[9];



if (sc.SetDefaults)
{

sc.GraphName="TradingOnOff";
sc.StudyDescription="Turn live trading on or 

off";
sc.Subgraph[0].Name="Cmd";
sc.Subgraph[1].Name="SendOrders";
sc.Subgraph[2].Name="GlobalTradeSim";
sc.TextInputName="Symbol to Trade";

sc.TextInput="C:\\SierraChart\\TurnTradingOnOff.txt";
sc.ScaleRangeType = SCALE_SAMEASREGION;
sc.GraphRegion=0;
sc.UpdateAlways=1;
sc.FreeDLL=0;
return;

}

// int const EnType=0, EnTrail=1, EnStpLmt=2, 
ExType=3, ExTrail=4, ExStpLmt=5;

// int const doNothing=1, doBuyNow=2, doBuy=3, 
doSellNow=4, doSell=5, TrailBar=6, bePlus=7, killAll=9;

FILE * pFile;   char filetxt[14]="";  char 
errormessage[40]="";int cmdchk=0;

pFile = fopen (sc.TextInput,"r");
if (pFile!=NULL) {

long lSize;   char out[1]; out[1]=0;
fseek (pFile , 0 , SEEK_END);

lSize = ftell (pFile);
rewind (pFile);

fread (filetxt,1,lSize,pFile);
fclose (pFile);

out[0] = filetxt[0]; int command = atoi(out);
sc.Subgraph[0][sc.ArraySize-1] = command;



if(command == 2) 
{ sc.SendOrdersToTradeService=1;   
sc.GlobalTradeSimulationIsOn=0; }

else  { sc.SendOrdersToTradeService=0;   
sc.GlobalTradeSimulationIsOn=1; }

sc.Subgraph[1][sc.ArraySize-1] = 
sc.SendOrdersToTradeService; 

sc.Subgraph[2][sc.ArraySize-1] = 
sc.GlobalTradeSimulationIsOn;

// bool carryon=true; char M5break[5], 
M5start[5]; M5break[5]=0; M5start[5]=0;

// for(j=0;j<3;j++) { out[0]=filetxt[j]; 
if(atoi(out)<10) {Cmd[j]=atoi(out);} cmdchk=cmdchk+
(j+1)*Cmd[j]; }  //if(atoi(out)<10) {Cmd[j]=atoi(out);} 

// M5break[0]=filetxt[3]; 
M5break[1]=filetxt[4]; M5break[2]=filetxt[5];  
M5break[3]=filetxt[6];  M5break[4]=filetxt[7];

// M5start[0]=filetxt[8]; 
M5start[1]=filetxt[9]; M5start[2]=filetxt[10]; 
M5start[3]=filetxt[11]; M5start[4]=filetxt[12];

// float temp=atoi(M5break);
if(fabs(temp-DIn[cx][as])<190) iBreak=temp;

//   temp=atoi(M5start);
if(fabs(temp-DIn[cx][as])<190) iStart=temp; 

}

}

/
********************************************************
***************/
SCSFExport _scsf_DayBeforeCandle(SCStudyGraphRef sc)
{



if (sc.SetDefaults)
{

sc.GraphName = "Less One Day";
sc.StudyDescription = " ";
sc.IsCustomChart = 1;  // true
sc.GraphRegion = 0;  // First region
sc.DrawZeros = 0;  // false
sc.GraphDrawType = GDT_CANDLESTICK;  // true
sc.StandardChartHeader = 1; // true
sc.Subgraph[0].Name = "Up Color";
sc.Subgraph[1].Name = "Dn Color";
sc.Subgraph[2].Name = "Low";
sc.Subgraph[3].Name = "Doji (O-C) color";
sc.Subgraph[4].Name = "Volume";
sc.Subgraph[5].Name = "Ticks";
sc.Input[5].Name="Offset to start new 

direction";
sc.Input[6].Name="Intraday Chart";

sc.Input[6].SetInt(5);
sc.CalculationPrecedence = VERY_LOW_PREC_LEVEL;
sc.FreeDLL=0;
return;

} 

int& Count  = sc.PersistVars->i1; 
int    updown=1,os;
float  highestlow=0.0,lowesthigh=999999.9;

if (sc.UpdateStartIndex == 0)
{

sc.ResizeArrays(0);
}

for (int i = sc.UpdateStartIndex; i < sc.ArraySize; 
i++)

{



if (sc.OutArraySize - 1 < i)
sc.AddElements(1);

sc.DateTimeOut[i].SetTime(sc.BaseDateTimeIn[i].GetTime()
);

sc.DateTimeOut[i].SetDate(sc.BaseDateTimeIn[i].GetDate()
-1);

sc.Subgraph[0][i] = sc.BaseDataIn[0][i];
sc.Subgraph[1][i] = sc.BaseDataIn[1][i];
sc.Subgraph[2][i] = sc.BaseDataIn[2][i];
sc.Subgraph[3][i] = sc.BaseDataIn[3][i];
sc.Subgraph[4][i] = sc.BaseDataIn[4][i];

int pos=i;  float& offset= 
sc.Input[5].FloatValue;

int upcol = sc.Subgraph[0].PrimaryColor, dncol 
= sc.Subgraph[1].PrimaryColor, 

oscol = sc.Subgraph[2].PrimaryColor, wkcol 
= sc.Subgraph[3].PrimaryColor;

os=0;

//if((sc.BaseDataIn[1][pos]<sc.BaseDataIn[1]
[pos-1] && sc.BaseDataIn[2][pos]>=sc.BaseDataIn[2]
[pos-1]) ||

// (sc.BaseDataIn[1][pos]<=sc.BaseDataIn[1]
[pos-1] && sc.BaseDataIn[2][pos]>sc.BaseDataIn[2]
[pos-1]) )  {os=1;};

if(sc.BaseDataIn[3][pos]>sc.BaseDataIn[0][pos])
{ sc.Subgraph[0].DataColor[pos] = upcol; 

sc.Subgraph[1].DataColor[pos] = upcol;
sc.Subgraph[2].DataColor[pos] = upcol; 

sc.Subgraph[3].DataColor[pos] = upcol;



} else 
if(sc.BaseDataIn[0][pos]>sc.BaseDataIn[3]

[pos])
{ sc.Subgraph[0].DataColor[pos] = dncol; 

sc.Subgraph[1].DataColor[pos] = dncol;
sc.Subgraph[2].DataColor[pos] = dncol; 

sc.Subgraph[3].DataColor[pos] = dncol;
} else

{ sc.Subgraph[0].DataColor[pos] = wkcol; 
sc.Subgraph[1].DataColor[pos] = wkcol;

sc.Subgraph[2].DataColor[pos] = wkcol; 
sc.Subgraph[3].DataColor[pos] = wkcol;

}

}

SCFloatArray LastHigh, LastLow;
sc.GetChartArray(sc.Input[6].GetInt(),1,LastHigh);
sc.GetChartArray(sc.Input[6].GetInt(),2,LastLow);
int i=sc.ArraySize-1;
int j = LastLow.GetArraySize();
if( j!=0 && LastLow[j-1]!=0 ) {

sc.Subgraph[1][i] = LastHigh[j-1];
sc.Subgraph[2][i] = LastLow[j-1];

}
//sc.Subgraph[4][i]=sc.BaseDateTimeIn[i].GetDate();
//sc.Subgraph[5][i]=LastBar[0];

}

/
********************************************************



***************/
SCSFExport scsf_VC(SCStudyGraphRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName="VC";
sc.StudyDescription="Stendahl's Value Chart";
sc.Subgraph[4].Name="H and up colour";

sc.Subgraph[4].DrawStyle = DRAWSTYLE_BARTOP;
sc.Subgraph[5].Name="L and dn colour";

sc.Subgraph[5].DrawStyle = DRAWSTYLE_BARBOTTOM;
sc.Subgraph[0].Name="T1";

sc.Subgraph[0].DrawStyle = DRAWSTYLE_FILLTOP;
sc.Subgraph[1].Name="T2";

sc.Subgraph[1].DrawStyle = DRAWSTYLE_FILLBOTTOM;
sc.Subgraph[2].Name="B2";

sc.Subgraph[2].DrawStyle = DRAWSTYLE_FILLTOP;
sc.Subgraph[3].Name="B1 & neutral colour for 

bars"; sc.Subgraph[3].DrawStyle = 
DRAWSTYLE_FILLBOTTOM;

sc.Input[5].Name="Top Line";
sc.Input[5].SetInt(8);

sc.Input[6].Name="T2  Line";
sc.Input[6].SetInt(4);

sc.Input[7].Name="B2  Line";
sc.Input[7].SetInt(-4);

sc.Input[8].Name="Bottome Line";        
sc.Input[8].SetInt(-8);

// sc.FreeDLL=0; 
return;

}

int& bars1 = sc.Input[2].IntValue; int& bars2 = 
sc.Input[3].IntValue; 

SCSubgraphRef AR = sc.Subgraph[7], ARz = 
sc.Subgraph[6], AM = sc.Subgraph[9], AMz = 



sc.Subgraph[8],
RelativeHi = sc.Subgraph[10], RelativeLo = 

sc.Subgraph[11], ValueHi = sc.Subgraph[12], ValueLo = 
sc.Subgraph[13],

VolatilityUnit = sc.Subgraph[14];
SCSubgraphRef oH = sc.Subgraph[4], oL = 

sc.Subgraph[5], op8=sc.Subgraph[0] , op4=sc.Subgraph[1], 
om4=sc.Subgraph[2], om8=sc.Subgraph[3];

for ( int i=sc.UpdateStartIndex; i < sc.ArraySize; 
i++)

{
ARz[i]=sc.BaseDataIn[SC_HIGH][i-1]-

sc.BaseDataIn[SC_LOW][i-1];
sc.MovingAverage(ARz, AR, MOVAVGTYPE_SIMPLE, i, 

5);  
AMz[i]=(sc.BaseDataIn[SC_HIGH]

[i-1]+sc.BaseDataIn[SC_LOW][i-1])/2;
sc.MovingAverage(AMz, AM, MOVAVGTYPE_SIMPLE, i, 

5);  

VolatilityUnit[i] = AR[i] * 0.2;
RelativeHi[i] = sc.BaseDataIn[SC_HIGH][i] - 

AM[i];
RelativeLo[i] = sc.BaseDataIn[SC_LOW][i] - 

AM[i];
ValueHi[i] = RelativeHi[i]/VolatilityUnit[i];
ValueLo[i] = RelativeLo[i]/VolatilityUnit[i];

oH[i] = min(12,max(-11.8,ValueHi[i]));
oL[i] = min(11.8,max(-12,ValueLo[i]));
op8[i] = sc.Input[5].IntValue;
op4[i] = sc.Input[6].IntValue;
om4[i] = sc.Input[7].IntValue;
om8[i] = sc.Input[8].IntValue;

if(oH[i]>=op8[i]) 



oH.DataColor[i]=oH.PrimaryColor; else
if(oL[i]<=om8[i]) 

oH.DataColor[i]=oL.PrimaryColor; else
if(oH[i]>=op4[i] && oL[i]>om4[i]) 

oH.DataColor[i]=oH.PrimaryColor; else
if(oL[i]<=om4[i] && oH[i]<op4[i]) 

oH.DataColor[i]=oL.PrimaryColor; else

oH.DataColor[i]=om8.PrimaryColor;
}

}

/
*=======================================================
===================*/
SCSFExport scsf_TrueLive_2014(SCStudyInterfaceRef sc) 
{

SCFloatArray&   O = sc.BaseDataIn[0], H = 
sc.BaseDataIn[1], 

L = sc.BaseDataIn[2], C = sc.BaseDataIn[3],
V = sc.BaseDataIn[4], T = sc.BaseDataIn[5];

SCSubgraphRef   oO = sc.Subgraph[0], oH = 
sc.Subgraph[1], 

oL = sc.Subgraph[2], oC = sc.Subgraph[3],
oV = sc.Subgraph[4], oT = sc.Subgraph[5];

SCSubgraphRef   o = sc.Subgraph[10], h = 
sc.Subgraph[11], 

l = sc.Subgraph[12], c = sc.Subgraph[13],
v = sc.Subgraph[14], t = sc.Subgraph[15], 
o2 = sc.Subgraph[22], o3 = sc.Subgraph[23], 
o4 = sc.Subgraph[24], o5 = sc.Subgraph[25]; 

if (sc.SetDefaults) {



sc.GraphName = "TrueLive 2014";
sc.StudyDescription = "True Live using Custom 

Chart 2014 Release";
sc.Subgraph[0].Name = "Open";       
sc.Subgraph[1].Name = "High";
sc.Subgraph[2].Name = "Low";        
sc.Subgraph[3].Name = "Last";
sc.Subgraph[4].Name = "Volume";     
sc.Subgraph[5].Name = "# of Trades";
sc.Subgraph[6].Name = "HL";
sc.Subgraph[7].Name = "HLC";
sc.Subgraph[8].Name = "OHLC";
o2.Name="o2";  o3.Name="o3";  
o4.Name="o4";   o5.Name="o5";
sc.GraphRegion = 0;  // First region
sc.GraphDrawType = GDT_CANDLESTICK;
sc.DisplayAsMainPriceGraph=1;
sc.IsCustomChart = 1;
sc.UpdateAlways=1;
sc.DrawZeros=0;
sc.FreeDLL = 0;
return;

}

int as = sc.ArraySize-1;
int ap = as - 1;
int& seqno  = sc.PersistVars->i1;
int& tnsno  = sc.PersistVars->i2;
SCTimeAndSalesArray TSArray;
sc.GetTimeAndSales(TSArray);
int ts = TSArray.GetArraySize() - 1;

if (sc.UpdateStartIndex == 0) {
int os = 0;  // os stores the position of the 

out array
tnsno = seqno = 0;



if (ts >= 0) 
seqno = TSArray[ts].Sequence; 

sc.ResizeArrays(0);
for ( ; os < sc.ArraySize; os++) {

sc.AddElements(1);
sc.DateTimeOut[os] = sc.BaseDateTimeIn[os];
oO[os] = O[os];      
oH[os] = H[os];
oL[os] = L[os];       
oC[os] = C[os];
oV[os] = V[os];        
oT[os] = T[os];
sc.Subgraph[SC_HL][os] = (oH[os] + 

oL[os]) / 2;
sc.Subgraph[SC_HLC][os]  = (oH[os] + oL[os] 

+ oC[os]) / 3;
sc.Subgraph[SC_OHLC][os] = (oH[os] + oL[os] 

+ oC[os] + oO[os]) / 4;
}

}

// First deal with underlying data
int os = sc.OutArraySize-1;
// add an extra bar if the underlying is later than 

the output bar
if( sc.BaseDateTimeIn[as] > sc.DateTimeOut[os] ) {

// only add element if there isn't a spurious 
t&s element present

if(tnsno == 0) os++;  
sc.AddElements(1);
sc.DateTimeOut[os] = sc.BaseDateTimeIn[as];
oO[os] = oH[os] = oL[os] = oC[os] = O[as];

}
int op = os - 1;
if (sc.DateTimeOut[os] == sc.BaseDateTimeIn[as]) {

// Only apply 5 second data if its changed (ie 
dont reset live changes)



if(c[os] != C[as] || v[os] != V[as] || h[os] != 
H[as] || l[os] != L[as])

{
tnsno = 0;
h[os] = H[as];   l[os] = L[as];    
c[os] = C[as];   v[os] = V[as];
// update this bar
oO[os] = O[as];  oH[os] = H[as];
oL[os] = L[as];  // oC[os] = C[as];
oV[os] = V[as];  oT[os] = T[as];
// match prior bar to 5 second data
oO[op] = O[ap];  oH[op] = H[ap];
oL[op] = L[ap];  oC[op] = C[ap];
oV[op] = V[ap];  oT[op] = T[ap];

}
} 
else if (sc.DateTimeOut[op] == 

sc.BaseDateTimeIn[as]) {
// must be in first 5 seconds of new bar so
// update prior bar with 5 second data
oO[op] = O[as];  
oH[op] = max(H[as], oH[op]);
oL[op] = min(L[as], oL[op]);
if (sc.CurrentSystemDateTime.GetTime() > 

sc.BaseDateTimeIn[as].GetTime() + 
sc.SecondsPerBar + 15) { 

oC[op] = C[as];
}
oV[op] = V[as];  oT[op] = T[as];

}

// then look at live data
if (ts >= 0 && TSArray[ts].Sequence > seqno) {

int tp = ts;
int adjt = sc.TimeScaleAdjustment.GetTime();
double adj = sc.TimeScaleAdjustment;
while (TSArray[tp].Sequence > seqno) {tp--;}



// iterate through each time & sales value
for ( ; tp <= ts; tp++) {

// if its a new bar start one
if (tnsno == 0 && 

TSArray[tp].DateTime.GetTime() + adjt >=
sc.DateTimeOut[os].GetTime() + 

sc.SecondsPerBar) { 
tnsno = 1;  // flag that a 

time&sales bar has been created
os++;  
sc.AddElements(1);

sc.DateTimeOut[os].SetDate(sc.DateTimeOut[as].GetDate())
;

sc.DateTimeOut[os].SetTime(sc.DateTimeOut[as].GetTime() 
+

sc.SecondsPerBar);
// note that for new session this 

bar time is wrong
// and it will be cancelled as 

spurious so the new bar
// will be formed when the first 5 

sec bar arrives
oO[os] = oH[os] = oL[os] = oC[os] = 

TSArray[tp].Price;
oV[os] = TSArray[tp].Volume;

}
// else update high low and close for this 

bar
else if (TSArray[tp].DateTime.GetTime() + 

adjt >= 
sc.DateTimeOut[os].GetTime() &&
TSArray[tp].DateTime.GetTime() + adjt <
sc.DateTimeOut[os].GetTime() + 

sc.SecondsPerBar) {
oH[os] = max(TSArray[tp].Price, 



oH[os]);
if (TSArray[tp].Price > 0 && oL[os] 

> 0) 
oL[os] = min(TSArray[tp].Price, 

oL[os]);
else

oL[os] = max(TSArray[tp].Price, 
oL[os]);

oC[os] = TSArray[tp].Price;
}

}
seqno = TSArray[ts].Sequence;

}
// Check for spurious time & sales based bars (> 10 

seconds with no 5sec)
if(tnsno != 0) {

// spurious if no 5 second confirmation within 
15 seconds

if(sc.CurrentSystemDateTime.GetDate() > 
sc.DateTimeOut[os].GetDate() ||

sc.CurrentSystemDateTime.GetTime() > 
sc.DateTimeOut[os].GetTime()

+ 15) {
sc.AddElements(-1);
tnsno = 0;

}
}

sc.Subgraph[SC_HL][os]   = (oH[os] + oL[os]) / 2;
sc.Subgraph[SC_HLC][os]  = (oH[os] + oL[os] + 

oC[os]) / 3;
sc.Subgraph[SC_OHLC][os] = (oH[os] + oL[os] + oC[os] 

+ oO[os]) / 4;
sc.Subgraph[SC_HL][op]   = (oH[op] + oL[op]) / 2;
sc.Subgraph[SC_HLC][op]  = (oH[op] + oL[op] + 

oC[op]) / 3;
sc.Subgraph[SC_OHLC][op] = (oH[op] + oL[op] + oC[op] 



+ oO[op]) / 4;
}

/
*=======================================================
===================*/
SCSFExport scsf_TrueLive_2014pvm(SCStudyInterfaceRef sc) 
{

SCFloatArray&   O = sc.BaseDataIn[0], H = 
sc.BaseDataIn[1], 

L = sc.BaseDataIn[2], C = sc.BaseDataIn[3],
V = sc.BaseDataIn[4], T = sc.BaseDataIn[5];

SCSubgraphRef   oO = sc.Subgraph[0], oH = 
sc.Subgraph[1], 

oL = sc.Subgraph[2], oC = sc.Subgraph[3],
oV = sc.Subgraph[4], oT = sc.Subgraph[5];

SCSubgraphRef   o = sc.Subgraph[10], h = 
sc.Subgraph[11], 

l = sc.Subgraph[12], c = sc.Subgraph[13],
v = sc.Subgraph[14], t = sc.Subgraph[15], 
o2 = sc.Subgraph[22], o3 = sc.Subgraph[23], 
o4 = sc.Subgraph[24], o5 = sc.Subgraph[25]; 

if (sc.SetDefaults) {
sc.GraphName = "TrueLive 2014 pvm";
sc.StudyDescription = "True Live using Custom 

Chart 2014 Release with PriceVol Multipliers";
sc.Subgraph[0].Name = "Open";       
sc.Subgraph[1].Name = "High";
sc.Subgraph[2].Name = "Low";        
sc.Subgraph[3].Name = "Last";
sc.Subgraph[4].Name = "Volume";     
sc.Subgraph[5].Name = "# of Trades";
sc.Subgraph[6].Name = "HL";
sc.Subgraph[7].Name = "HLC";



sc.Subgraph[8].Name = "OHLC";
o2.Name="o2";  o3.Name="o3";  o4.Name="o4";   

o5.Name="o5";
sc.GraphRegion = 0;  // First region
sc.GraphDrawType = GDT_CANDLESTICK;
sc.DisplayAsMainPriceGraph=1;
sc.IsCustomChart = 1;
sc.UpdateAlways=1;
sc.DrawZeros=0;
sc.FreeDLL =  0;
return;

}

int as = sc.ArraySize-1;
int ap = as - 1;
int& seqno  = sc.PersistVars->i1;
int& tnsno  = sc.PersistVars->i2;
SCTimeAndSalesArray TSArray;
sc.GetTimeAndSales(TSArray);
int ts = TSArray.GetArraySize() - 1;

if (sc.UpdateStartIndex == 0) {
int os = 0;  // os stores the position of the 

out array
tnsno = seqno = 0;
if (ts >= 0) 

seqno = TSArray[ts].Sequence; 
sc.ResizeArrays(0);
for ( ; os < sc.ArraySize; os++) {

sc.AddElements(1);
sc.DateTimeOut[os] = sc.BaseDateTimeIn[os];
oO[os] = O[os];      
oH[os] = H[os];
oL[os] = L[os];       
oC[os] = C[os];
oV[os] = V[os];        



oT[os] = T[os];
sc.Subgraph[SC_HL][os] = (oH[os] + 

oL[os]) / 2;
sc.Subgraph[SC_HLC][os]  = (oH[os] + oL[os] 

+ oC[os]) / 3;
sc.Subgraph[SC_OHLC][os] = (oH[os] + oL[os] 

+ oC[os] + oO[os]) / 4;
}

}

// First deal with underlying data
int os = sc.OutArraySize-1;
// add an extra bar if the underlying is later than 

the output bar
if( sc.BaseDateTimeIn[as] > sc.DateTimeOut[os] ) {

// only add element if there isn't a spurious 
t&s element present

if(tnsno == 0) os++;  
sc.AddElements(1);
sc.DateTimeOut[os] = sc.BaseDateTimeIn[as];
oO[os] = oH[os] = oL[os] = oC[os] = O[as];

}
int op = os - 1;
if (sc.DateTimeOut[os] == sc.BaseDateTimeIn[as]) {

// Only apply 5 second data if its changed (ie, 
dont reset live changes)

if(c[os] != C[as] || v[os] != V[as] || h[os] != 
H[as] || l[os] != L[as])

{
tnsno = 0;
h[os] = H[as];   l[os] = L[as];    
c[os] = C[as];   v[os] = V[as];
// update this bar
oO[os] = O[as];  oH[os] = H[as];
oL[os] = L[as];  // oC[os] = C[as];
oV[os] = V[as];  oT[os] = T[as];



// match prior bar to 5 second data
oO[op] = O[ap];  oH[op] = H[ap];
oL[op] = L[ap];  oC[op] = C[ap];
oV[op] = V[ap];  oT[op] = T[ap];

}
} 
else if (sc.DateTimeOut[op] == 

sc.BaseDateTimeIn[as]) {
// must be in first 5 seconds of new bar so
// update prior bar with 5 second data
oO[op] = O[as];  
oH[op] = max(H[as], oH[op]);
oL[op] = min(L[as], oL[op]);
if (sc.CurrentSystemDateTime.GetTime() > 

sc.BaseDateTimeIn[as].GetTime() + 
sc.SecondsPerBar + 15) { 

oC[op] = C[as];
}
oV[op] = V[as];  oT[op] = T[as];

}

// then look at live data
if (ts >= 0 && TSArray[ts].Sequence > seqno) {

int tp = ts;
int adjt = sc.TimeScaleAdjustment.GetTime();
double adj = sc.TimeScaleAdjustment;
while (TSArray[tp].Sequence > seqno) {tp--;}
// iterate through each time & sales value
for ( ; tp <= ts; tp++) {

// if its a new bar start one
if (tnsno == 0 && 

TSArray[tp].DateTime.GetTime() + adjt >=
sc.DateTimeOut[os].GetTime() + 

sc.SecondsPerBar) { 
tnsno = 1;  // flag that a 

time&sales bar has been created
os++;  



sc.AddElements(1);

sc.DateTimeOut[os].SetDate(sc.DateTimeOut[as].GetDate())
;

sc.DateTimeOut[os].SetTime(sc.DateTimeOut[as].GetTime() 
+

sc.SecondsPerBar);
// note that for new session this 

bar time is wrong
// and it will be cancelled as 

spurious so the new bar
// will be formed when the first 5 

sec bar arrives
oO[os] = oH[os] = oL[os] = oC[os] = 

TSArray[tp].Price * sc.RealTimePriceMultiplier;
oV[os] = TSArray[tp].Volume * 

sc.MultiplierFromVolumeValueFormat();
}
// else update high low and close for this 

bar
else if (TSArray[tp].DateTime.GetTime() + 

adjt >= 
sc.DateTimeOut[os].GetTime() &&
TSArray[tp].DateTime.GetTime() + adjt <
sc.DateTimeOut[os].GetTime() + 

sc.SecondsPerBar) {
oH[os] = max(TSArray[tp].Price * 

sc.RealTimePriceMultiplier, oH[os]);
if (TSArray[tp].Price > 0 && oL[os] 

> 0) 
oL[os] = min(TSArray[tp].Price 

* sc.RealTimePriceMultiplier, oL[os]);
else

oL[os] = max(TSArray[tp].Price 
* sc.RealTimePriceMultiplier, oL[os]);

oC[os] = TSArray[tp].Price * 



sc.RealTimePriceMultiplier;
}

}
seqno = TSArray[ts].Sequence;

}
// Check for spurious time & sales based bars (> 10 

seconds with no 5sec)
if(tnsno != 0) {

// spurious if no 5 second confirmation within 
15 seconds

if(sc.CurrentSystemDateTime.GetDate() > 
sc.DateTimeOut[os].GetDate() ||

sc.CurrentSystemDateTime.GetTime() > 
sc.DateTimeOut[os].GetTime()

+ 15) {
sc.AddElements(-1);
tnsno = 0;

}
}

sc.Subgraph[SC_HL][os]   = (oH[os] + oL[os]) / 2;
sc.Subgraph[SC_HLC][os]  = (oH[os] + oL[os] + 

oC[os]) / 3;
sc.Subgraph[SC_OHLC][os] = (oH[os] + oL[os] + oC[os] 

+ oO[os]) / 4;
sc.Subgraph[SC_HL][op]   = (oH[op] + oL[op]) / 2;
sc.Subgraph[SC_HLC][op]  = (oH[op] + oL[op] + 

oC[op]) / 3;
sc.Subgraph[SC_OHLC][op] = (oH[op] + oL[op] + oC[op] 

+ oO[op]) / 4;
}













#include "sierrachart.h"

float LRS(SCStudyInterfaceRef sc, SCFloatArrayRef Price, 



int Period, int i);

#define GREEN RGB(0,255,0)
#define DKGREEN RGB(0,128,0)
#define YELLOW RGB(255,255,0)
#define LTYELLOW RGB(255,255,128)
#define RED RGB(255,0,0)
#define DKRED RGB(198,0,0)
#define BLACK RGB(0,0,1)
#define WHITE RGB(255,255,255)
#define CYAN RGB(0,255,255)
#define PURPLE RGB(255,0,255)
#define GREY RGB(192,192,192)
#define BLUE RGB(0,128,255)
#define ORANGE RGB(255, 127, 0)

SCSFExport scsf_SVAPO(SCStudyInterfaceRef sc)
{

SCSubgraphRef SVAPO = sc.Subgraph[0];
SCSubgraphRef line0 = sc.Subgraph[1];
SCSubgraphRef lineupper = sc.Subgraph[2];
SCSubgraphRef linelower = sc.Subgraph[3];
SCSubgraphRef haC = sc.Subgraph[4];
SCSubgraphRef vtr = sc.Subgraph[5];

SCInputRef INperiod = sc.Input[0];
SCInputRef INmatype = sc.Input[1];
SCInputRef INcutoff = sc.Input[2];
SCInputRef INstdevper = sc.Input[3];
SCInputRef INdevH = sc.Input[4];
SCInputRef INdevL = sc.Input[5];

if (sc.SetDefaults)
{



// Stocks and Commodities November 2007 
//http://www.traders.com/Documentation/

FEEDbk_docs/Archive/112007/TradersTips/
TradersTips.html#metastock  conversion

sc.GraphName = "Short Term Volume and Price 
Oscillator";

sc.StudyDescription = "Short Term Volume and 
Price Oscillator by ertrader";

sc.DrawZeros = 0;
sc.AutoLoop = 1;
sc.GraphRegion = 1;
sc.FreeDLL=0; // 1 = dll is freed up, this 

allows debugging. Change back to 0 when code is complete

SVAPO.Name = "SVAPO";
SVAPO.DrawStyle = DRAWSTYLE_LINE;
SVAPO.PrimaryColor = BLUE;
SVAPO.SecondaryColor = RED;
SVAPO.LineWidth = 3;

lineupper.Name = "Upper Line";
lineupper.DrawStyle = DRAWSTYLE_LINE;
lineupper.PrimaryColor = YELLOW;

linelower.Name = "Lower Line";
linelower.DrawStyle = DRAWSTYLE_LINE;
linelower.PrimaryColor = YELLOW;

line0.Name = "Zero Line";
line0.DrawStyle = DRAWSTYLE_IGNORE;
line0.PrimaryColor = YELLOW;

INperiod.Name = "Period";
INperiod.SetInt(8);
INperiod.SetIntLimits(2,200);



INmatype.Name = "Moving Average Type";
INmatype.SetMovAvgType(MOVAVGTYPE_SIMPLE);

INcutoff.Name = "Input Cutoff";
INcutoff.SetFloat(0);
INcutoff.SetFloatLimits(0,10);

INstdevper.Name = "Standard Deviation Period";
INstdevper.SetInt(100);
INstdevper.SetIntLimits(1,200);

INdevH.Name = "Enter Standard Deviation High";
INdevH.SetFloat(1.5f);
INdevH.SetFloatLimits(.5f,5);

INdevL.Name = "Enter Standard Deviation Low";
INdevL.SetFloat(1.3f);
INdevL.SetFloatLimits(.5f,5);

return;
}

SCFloatArrayRef haO = 
sc.Subgraph[20].Arrays[0];

SCFloatArrayRef haC1 = 
sc.Subgraph[20].Arrays[1];

SCFloatArrayRef H = 
sc.Subgraph[20].Arrays[2];

SCFloatArrayRef L = 
sc.Subgraph[20].Arrays[3];

SCFloatArrayRef C = 
sc.Subgraph[20].Arrays[4];

SCFloatArrayRef O = 
sc.Subgraph[20].Arrays[5];

SCFloatArrayRef V = 



sc.Subgraph[20].Arrays[6];
SCFloatArrayRef vave = 

sc.Subgraph[20].Arrays[7];
SCFloatArrayRef vave1 = 

sc.Subgraph[21].Arrays[0];
SCFloatArrayRef vmax = 

sc.Subgraph[21].Arrays[1];
SCFloatArrayRef vc = 

sc.Subgraph[21].Arrays[2];
SCFloatArrayRef vc1 = 

sc.Subgraph[21].Arrays[3];
SCFloatArrayRef vcsum = 

sc.Subgraph[21].Arrays[4];
SCFloatArrayRef LinRS = 

sc.Subgraph[21].Arrays[5];
SCFloatArrayRef vcsumv = 

sc.Subgraph[21].Arrays[6];
SCFloatArrayRef stdev = 

sc.Subgraph[21].Arrays[7];
SCFloatArrayRef AvgPrice= 

sc.Subgraph[22].Arrays[0];

int period = INperiod.GetInt();
int stdevper = 

INstdevper.GetInt();
int i;
float cutoff = 

INcutoff.GetFloat();
float devH = INdevH.GetFloat();
float devL = INdevL.GetFloat();
float haC2, haC3;

unsigned long DFI  = 
INmatype.GetInputDataIndex(); 

C = sc.Close;
H = sc.High;



L = sc.Low;
O = sc.Open;
V = sc.Volume;

sc.DataStartIndex = period;
i = sc.Index;
//calculate the heikin-ashi closing average haCl and 

get the input variables: Note: changed to more 
conventional heikin-ashi code seen in other code 
(Tradestation and AMIBroker)

AvgPrice[i] = (O[i]+H[i]+L[i]+C[i])/4;
haO[i] = (AvgPrice[i-1] + haO[i-1])/2;
haC1[i] = ((O[i]+H[i]+L[i]+C[i])/4+haO[i]+max((O[i]

+H[i]+L[i]+C[i])/4,max(H[i],haO[i]))+min((O[i]+H[i]+L[i]
+C[i])/4,min(L[i],haO[i])))/4;

sc.TEMA(haC1, haC, i, (int)(period/1.6f));

sc.MovingAverage(V,vave1,DFI,i,period*5);

//Medium term MA of Volume to limit extremes and 
division factor

vave[i]=vave1[i-1];
vmax[i] = 2*vave[i];

if (V[i] < vmax[i])
{vc[i] = V[i];}
else
{vc[i] = vmax[i];}

//Basic volume trend
// first get the linear regression slope
LinRS[i] = LRS(sc,V,period,i);
sc.TEMA(LinRS, vtr, i, period);

//SVAPO result of price and volume
// The following is the same as the Alert command in 



metastock.  It returns a 1 (or True) if the conditions 
below are met.

// NOTE: The following code converts the Metastock 
Alert function.

haC2 = (vtr[i] >= vtr[i-1]) || (vtr[i] >= vtr[i-2]) 
|| (vtr[i-1] >= vtr[i-2]);

haC3 = (vtr[i] > vtr[i-1]) || (vtr[i] > vtr[i-2]) || 
(vtr[i-1] > vtr[i-2]);

if (haC[i] > (haC[i-1]*(1+cutoff/1000)) && (haC2)) 
vc1[i] = vc[i];

else if (haC[i] < (haC[i-1]*(1-cutoff/1000)) && 
(haC3)) vc1[i] = -vc[i];

else vc1[i]=0;

sc.Summation(vc1, vcsum, i, period);

vcsumv[i] = vcsum[i]/(vave[i]+1);

// now calculate SVAPO. 
// NOTE: TEMA results here are slightly different 

from Metastock: example: 5.4397 for SC and 5.43298 for 
Metastock.  The prior calculation

// for vcsumv matches exactly.  There appears to be 
a slight difference in how SC and Metastock calculation 
TEMA.  The difference is negligible in my opionion.

sc.TEMA(vcsumv, SVAPO, i, period);

// Now calculation stdev to get the upper and lower 
values

//NOTE: because of the small difference in TEMA 
above, stdev is slightly different too.

sc.StdDeviation(SVAPO, stdev, i, stdevper);

// Draw line 0
line0[i] = 0.000000001f;
// upper lines 



lineupper[i] = devH*stdev[i];
// lower line
linelower[i] = -devL*stdev[i];

}

/
********************************************************
*************/

float LRS(SCStudyInterfaceRef sc, SCFloatArrayRef Price, 
int Period, int i)
{

// Linear Regression Slope
float X(0),Num1(0),Num2(0),SumBars(0);
float 

SumSqrBars(0),SumY(0),Sum1(0),Sum2(0),Len=(float)Period, 
LRS(0);

SumBars = Len*(Len-1)/2.0f;
SumSqrBars = (Len-1)*Len*(2*Len-1)/6.0f;

Sum1       = 0;
for(int i1=i; i1 > (i-Len);i1--)
{

int x =i-i1;
Sum1= Sum1 + x*Price[i1];
SumY += Price[i1];

}

Sum2 = SumBars * SumY;
Num1 = Len*Sum1 - Sum2;
Num2 = SumBars*SumBars - Len*SumSqrBars;
LRS = (float)(Num1 / Num2);

return LRS;
}



// converted from:
//http://www.traders.com/Documentation/FEEDbk_docs/
Archive/112007/TradersTips/TradersTips.html#metastock
//calculate the heikin-ashi closing average haCl and get 
the input variables
// changed code {haO:= (Ref((O+H+L+C)/4,-1) + PREV)/2;} 
to the following for more conventional heikin-ashi 
without prev command - see AMIbroker code too.
//haO:=(Ref((O+H+L+C)/4,-1) + Ref((O+H+L+C)/4,-2))/2;
//haCl:= ((O+H+L+C)/4+haO+Max((O+H+L+C)/4,Max(H,haO))
+Min((O+H+L+C)/4,Min(L,haO)))/4;
//period:= Input("SVAPO period :", 2, 20, 8);
//cutoff:= Input("Minimum % price change :", 0, 10, 1);

//Inputs for standard deviation bands
//devH:= Input("Standard Deviation High :", 0.1, 5, 
1.5);
//devL:= Input("Standard Deviation Low :", 0.1, 5, 1.3);
//stdevper:= Input("Standard Deviation Period :", 1, 
200, 100);

//Smooth HaCl closing price
//haC:= Tema(haCl, period/1.6;

//Medium term MA of Volume to limit extremes and 
division factor
//vave:= Ref(Mov(V, period*5, S), -1);
//vmax:= vave*2;
//vc:= If(V < vmax, V, vmax);

//Basic volume trend
//vtr:= Tema(LinRegSlope(V, period), period);

//SVAPO result of price and volume modified this portion 
of metastock code to better illustrate code flow
//haC2 := (vtr >= Ref(vtr,-1)) OR (vtr >= Ref(vtr,-2)) 
OR (Ref(vtr,-1) >= Ref(vtr,-2));



//haC3 := (vtr > Ref(vtr,-1)) OR (vtr > Ref(vtr,-2)) OR 
(Ref(vtr,-1) > Ref(vtr,-2));

//SVAPO:= Tema(Sum(If(haC > (Ref(haC, -1)*(1+cutoff/
1000)) AND
//        (haC2), vc, If(haC < (Ref(haC, -1)*(1-cutoff/
1000)) AND
//        (haC3), -vc, 0)), period)/(vave+1), period);
//devH*Stdev(SVAPO, stdevper);
//-devL*Stdev(SVAPO, stdevper);
//zeroref:=0;
//SVAPO

/
********************************************************
*******/
SCSFExport scsf_RSI_Bands(SCStudyInterfaceRef sc)
{

enum SubgraphIndexes
{

INDEX_UPRSI = 0,
INDEX_DNRSI,
INDEX_RSI,

};

enum InputIndexes
{

INPUT_LENGTH=0,
INPUT_MATYPE,
INPUT_UPPER,
INPUT_LOWER,
INPUT_CLAMP,
INPUT_CLAMPPERCENT,
INPUT_CLAMP_YN,

};
if (sc.SetDefaults)



{

sc.GraphName = "RSI Bands";
sc.StudyDescription = "RSI Bands by ertrader";

sc.DrawZeros = 0;
sc.AutoLoop = 1;
sc.GraphRegion = 0;
sc.FreeDLL=0; 

sc.Subgraph[INDEX_RSI].Name = "RSI Bands";
sc.Subgraph[INDEX_RSI].DrawStyle = 

DRAWSTYLE_IGNORE;
sc.Subgraph[INDEX_RSI].PrimaryColor = BLUE;
sc.Subgraph[INDEX_RSI].SecondaryColor = RED;
sc.Subgraph[INDEX_RSI].LineWidth = 1;

sc.Subgraph[INDEX_UPRSI].Name = "Up RSI Band";
sc.Subgraph[INDEX_UPRSI].DrawStyle = 

DRAWSTYLE_LINE;
sc.Subgraph[INDEX_UPRSI].PrimaryColor = YELLOW;
sc.Subgraph[INDEX_UPRSI].LineWidth = 1;

sc.Subgraph[INDEX_DNRSI].Name = "Down RSI 
Band";

sc.Subgraph[INDEX_DNRSI].DrawStyle = 
DRAWSTYLE_LINE;

sc.Subgraph[INDEX_DNRSI].PrimaryColor = YELLOW;
sc.Subgraph[INDEX_DNRSI].LineWidth = 1;

sc.Input[INPUT_LENGTH].Name = "Length";
sc.Input[INPUT_LENGTH].SetInt(14);
sc.Input[INPUT_LENGTH].SetIntLimits(2,200);

sc.Input[INPUT_MATYPE].Name = "Moving Average 
Type";



sc.Input[INPUT_MATYPE].SetMovAvgType(MOVAVGTYPE_EXPONENT
IAL);

sc.Input[INPUT_UPPER].Name = "Input Upper";
sc.Input[INPUT_UPPER].SetFloat(70.0f);
sc.Input[INPUT_UPPER].SetFloatLimits(0,1000);

sc.Input[INPUT_LOWER].Name = "Input Lower";
sc.Input[INPUT_LOWER].SetFloat(30.0f);
sc.Input[INPUT_LOWER].SetFloatLimits(0,1000);

sc.Input[INPUT_CLAMP_YN].Name = "Clamp? 1=Yes, 
0=No";

sc.Input[INPUT_CLAMP_YN].SetInt(0);
sc.Input[INPUT_CLAMP_YN].SetIntLimits(0,1);

sc.Input[INPUT_CLAMPPERCENT].Name = "Clamp 
Percent";

sc.Input[INPUT_CLAMPPERCENT].SetInt(5);

sc.Input[INPUT_CLAMPPERCENT].SetIntLimits(1,100);

return;
}

SCSubgraphRef rsi = 
sc.Subgraph[INDEX_RSI];

SCSubgraphRef upRSI = 
sc.Subgraph[INDEX_UPRSI];

SCSubgraphRef dnRSI = 
sc.Subgraph[INDEX_DNRSI];

SCFloatArrayRef Close = sc.Close;
SCFloatArrayRef P = 

sc.Subgraph[10].Arrays[0];
SCFloatArrayRef S = 



sc.Subgraph[10].Arrays[1];
SCFloatArrayRef N = 

sc.Subgraph[10].Arrays[2];
SCFloatArrayRef U = 

sc.Subgraph[10].Arrays[3];
SCFloatArrayRef U1 = 

sc.Subgraph[10].Arrays[4];
SCFloatArrayRef D = 

sc.Subgraph[10].Arrays[5];
SCFloatArrayRef D1 = 

sc.Subgraph[10].Arrays[6];
SCFloatArrayRef avgU = 

sc.Subgraph[11].Arrays[0];
SCFloatArrayRef avgD = 

sc.Subgraph[11].Arrays[1];
SCFloatArrayRef avgU1 = 

sc.Subgraph[11].Arrays[2];
SCFloatArrayRef avgD1 = 

sc.Subgraph[11].Arrays[3];
SCFloatArrayRef upRSIr = 

sc.Subgraph[11].Arrays[4];
SCFloatArrayRef dnRSIr = 

sc.Subgraph[11].Arrays[5];
SCFloatArrayRef upRSIc = 

sc.Subgraph[11].Arrays[6];
SCFloatArrayRef dnRSIc = 

sc.Subgraph[11].Arrays[7];

int period = 
sc.Input[INPUT_LENGTH].GetInt();

int clamp = 
sc.Input[INPUT_CLAMP_YN].GetInt();

int i, W1, L1;

float upTgt = 
sc.Input[INPUT_UPPER].GetFloat();

float dnTgt = 



sc.Input[INPUT_LOWER].GetFloat();
float clamppct = 

sc.Input[INPUT_CLAMPPERCENT].GetFloat();
float upFact, dnFact;

unsigned long DFI  = 
sc.Input[INPUT_MATYPE].GetInputDataIndex(); 

sc.DataStartIndex = period;
i = sc.Index;

U1[i] = Close[i] - Close[i-1];
D1[i] = Close[i-1] - Close[i];
W1 = period;
L1 = 2 * W1 - 1;

if (U1[i]>0) 
{

U[i] = U1[i];
}
else
{

U[i] = 0;
}
sc.MovingAverage(U,avgU,DFI,i,L1);

if (D1[i]>=0) 
{

D[i] = D1[i];
}
else
{

D[i] = 0;
}
sc.MovingAverage(D,avgD,DFI,i,L1);

rsi[i] = 100-(100/(1+(avgU[i]/avgD[i])));



avgU1[i] = avgU[i-1];

avgD1[i] = avgD[i-1];

upFact = 100 / (100 - upTgt) - 1;

dnFact = 100 / (100 - dnTgt) - 1;

upRSIr[i] = Close[i-1] + (upFact*avgD1[i]*(period-1) 
- avgU1[i]*(period-1));

dnRSIr[i] = Close[i-1] - (avgU1[i]*(period-1)/dnFact 
- avgD1[i]*(period-1));

if (clamp == 0)
{

upRSI[i]=upRSIr[i];
dnRSI[i]=dnRSIr[i];

}
else
{

upRSI[i] = max(min(upRSIr[i], 
Close[i-1]*(1+clamppct/100)),max(dnRSIr[i], 
Close[i-1]*(1-clamppct/100)));

dnRSI[i] = min(max(dnRSIr[i], Close[i-1]*(1-
clamppct/100)),min(upRSIr[i], Close[i-1]*(1+clamppct/
100)));

}
}

/
********************************************************
****************/
SCSFExport scsf_HourlyOpenLine2(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)



{
// Set the configuration and defaults

sc.GraphName = "Hourly Open Line 2";

sc.StudyDescription = "New Hourly Open Line to 
use new function to calculate the open price";

sc.AutoLoop = 0;

//During development set this flag to 1, so the 
DLL can be modified. When development is completed, set 
it to 0 to improve performance.

sc.FreeDLL = 0;

sc.Input[1].Name = "Line Color" ;
sc.Input[1].SetColor(RGB(255,255,255));

return;
}

// Do data processing

s_UseTool Tool ;
SCDateTime dt_StartTime, dt_EndTime ;
int i_year, i_month, i_day, i_hour, i_minute, 

i_second ;
float f_open, f_high, f_low, f_close, f_nextOpen ;

// Break out the current time into it's component 
parts

sc.BaseDateTimeIn[sc.ArraySize - 
1].GetDateTimeYMDHMS( i_year, i_month, i_day, i_hour, 
i_minute, i_second ) ;



// Build the start time to a specific hour
dt_StartTime.SetDateTimeYMDHMS( i_year, i_month, 

i_day, i_hour, 0, 0 ) ;

// Build the end time for the specific hour
dt_EndTime.SetDateTimeYMDHMS( i_year, i_month, 

i_day, i_hour, 59, 59 ) ;

// Get the values from the data
sc.GetOHLCOfTimePeriod( dt_StartTime, dt_EndTime, 

f_open, f_high, f_low, f_close, f_nextOpen ) ;

SCString log_message;

log_message.Format("Open Price: %.3f", f_open ) ;

sc.AddMessageToLog( log_message, 1 ) ;

// Plot the Candle Heading
Tool.Clear() ;
Tool.ChartNumber = sc.ChartNumber ;
Tool.DrawingType = DRAWING_LINE;
Tool.LineNumber = 1039404905 ;
Tool.BeginDateTime = sc.BaseDateTimeIn[ sc.ArraySize 

- 12 ];
Tool.EndDateTime = sc.BaseDateTimeIn[sc.ArraySize - 

1] ;
Tool.BeginValue = f_open ;
Tool.EndValue = f_open ;
Tool.LineStyle = LINESTYLE_DASHDOT ;
Tool.Color = sc.Input[1].GetColor();
Tool.AddMethod = UTAM_ADD_OR_ADJUST ;

sc.UseTool(Tool) ;

Tool.Clear() ;
Tool.ChartNumber = sc.ChartNumber ;



Tool.DrawingType = DRAWING_TEXT;
Tool.LineNumber = 1938495893 ;
Tool.BeginDateTime = -1 ;
Tool.BeginValue = f_open ;
Tool.Text.Format( "%.2f Hourly", f_open ) ;
Tool.Color = sc.Input[1].GetColor() ;
Tool.TextAlignment = DT_VCENTER | DT_LEFT ;
Tool.AddMethod = UTAM_ADD_OR_ADJUST ;

sc.UseTool(Tool) ;
}

/
********************************************************
****************/

SCSFExport scsf_VWAPwithSD(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{        

sc.GraphName = "VwapBands";
sc.GraphRegion = 0;
sc.ScaleRangeType = SCALE_SAMEASREGION; //So it 

doesn't squish the chart

sc.StudyDescription = "VwapBands";

sc.FreeDLL = 0;

sc.AutoLoop = 1;

sc.Subgraph[0].Name = "Vwap";
sc.Subgraph[0].PrimaryColor = RGB(0, 0, 255); 
sc.Subgraph[0].LineWidth = 2;
sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;



sc.Subgraph[0].LineStyle = LINESTYLE_SOLID;

sc.Subgraph[1].Name = "Vwsd1 Upper";
sc.Subgraph[1].PrimaryColor = RGB(0, 0, 255); 
sc.Subgraph[1].LineWidth = 1;
sc.Subgraph[1].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[1].LineStyle = LINESTYLE_DASH;

sc.Subgraph[2].Name = "Vwsd1 Lower";
sc.Subgraph[2].PrimaryColor = RGB(0, 0, 255); 
sc.Subgraph[2].LineWidth = 1;
sc.Subgraph[2].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[2].LineStyle = LINESTYLE_DASH;

sc.Subgraph[3].Name = "Vwsd2 Upper";
sc.Subgraph[3].PrimaryColor = RGB(0, 0, 255); 
sc.Subgraph[3].LineWidth = 1;
sc.Subgraph[3].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[3].LineStyle = LINESTYLE_DASH;

sc.Subgraph[4].Name = "Vwsd2 Lower";
sc.Subgraph[4].PrimaryColor = RGB(0, 0, 255); 
sc.Subgraph[4].LineWidth = 1;
sc.Subgraph[4].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[4].LineStyle = LINESTYLE_DASH;

sc.Subgraph[5].Name = "Vwsd3 Upper";
sc.Subgraph[5].PrimaryColor = RGB(0, 0, 255); 
sc.Subgraph[5].LineWidth = 1;
sc.Subgraph[5].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[5].LineStyle = LINESTYLE_DASH;

sc.Subgraph[6].Name = "Vwsd3 Lower";
sc.Subgraph[6].PrimaryColor = RGB(0, 0, 255); 
sc.Subgraph[6].LineWidth = 1;
sc.Subgraph[6].DrawStyle = DRAWSTYLE_LINE;
sc.Subgraph[6].LineStyle = LINESTYLE_DASH;



sc.Input[0].Name  = "Input Data";
sc.Input[0].SetInputDataIndex(SC_LAST);

sc.Input[1].Name = "Display Historically";
sc.Input[1].SetYesNo(1);

sc.Input[2].Name = "Use Chart Settings Start 
Time instead of 0:00";

sc.Input[2].SetYesNo(0);

return;
}

long InputDataIndex = 
sc.Input[0].GetInputDataIndex();

int DisplayHistorically = sc.Input[1].GetYesNo(); // 
Display historically (Yes/No)

int Ucssti0 = sc.Input[2].GetYesNo(); // Use Chart 
Settings Start Time instead of 0:00 (Yes/No)

int Tsst, Cbd; // Trading session start time / 
Current bar date

SCDateTime Cbdt, Pbdt, Tssdt; // Current bar date/
time / Previous bar date/time / Trading session start 
date/time

bool Ntsb; // New trading session bar

int& Ntsbi = sc.PersistVars->i1; // New trading 
session bar index

SCFloatArrayRef InputData = 
sc.Subgraph[0].Arrays[0]; // InputData



SCFloatArrayRef Vol = sc.Subgraph[0].Arrays[1]; // 
Volume of bar

SCFloatArrayRef Rsidtv = 
sc.Subgraph[0].Arrays[2]; // Running sum of (InputData) 
* (Volume)

SCFloatArrayRef Rsv = sc.Subgraph[0].Arrays[3]; // 
Running sum of Volume

SCFloatArrayRef Vwap = sc.Subgraph[0].Arrays[4]; // 
Volume weighted average price

SCFloatArrayRef Rssd = sc.Subgraph[0].Arrays[5]; // 
Running sum of (squared deviations of InputData from 
Vwap) * (Volume)

SCFloatArrayRef Vwsd = sc.Subgraph[0].Arrays[6]; // 
Volume weighted standard deviation

Cbd = sc.BaseDateTimeIn[sc.Index].GetDate();

// If "Use Chart Settings Start Time instead of 
0:00" is "Yes", then if using the evening session times, 
then use evening session

// start time otherwise use day session start time
// If "Use Chart Settings Start Time instead of 

0:00" is "No" then use 0:00 as start time
Tsst = Ucssti0 ? (sc.UseSecondStartEndTimes ? 

sc.StartTime2 : sc.StartTime1) : 0;

Tssdt = COMBINE_DATE_TIME(Cbd, Tsst);

Cbdt = sc.BaseDateTimeIn[sc.Index];

if (sc.Index > 0)
{ Pbdt = sc.BaseDateTimeIn[sc.Index - 1]; }
else
{ Pbdt = 0; }



Ntsb = (Cbdt >= Tssdt && Pbdt < Tssdt) ? true : 
false;

InputData[sc.Index] = sc.BaseDataIn[InputDataIndex]
[sc.Index];

Vol[sc.Index] = sc.Volume[sc.Index];

if (Ntsb)
{

Rsidtv[sc.Index] = InputData[sc.Index] * 
Vol[sc.Index];

Rsv[sc.Index] = Vol[sc.Index];
Vwap[sc.Index] = Rsv[sc.Index] > 0 ? 

(Rsidtv[sc.Index] / Rsv[sc.Index]) : 0;
Rssd[sc.Index] = (InputData[sc.Index] - 

Vwap[sc.Index]) * (InputData[sc.Index] - Vwap[sc.Index]) 
* Vol[sc.Index];

Vwsd[sc.Index] = Rsv[sc.Index] > 0 ? 
sqrt(Rssd[sc.Index] / Rsv[sc.Index]) : 0;    

sc.Subgraph[0][sc.Index] = Vwap[sc.Index];
sc.Subgraph[1][sc.Index] = Vwap[sc.Index] + 1 * 

Vwsd[sc.Index];
sc.Subgraph[2][sc.Index] = Vwap[sc.Index] - 1 * 

Vwsd[sc.Index];
sc.Subgraph[3][sc.Index] = Vwap[sc.Index] + 2 * 

Vwsd[sc.Index];
sc.Subgraph[4][sc.Index] = Vwap[sc.Index] - 2 * 

Vwsd[sc.Index];
sc.Subgraph[5][sc.Index] = Vwap[sc.Index] + 3 * 

Vwsd[sc.Index];
sc.Subgraph[6][sc.Index] = Vwap[sc.Index] - 3 * 

Vwsd[sc.Index];



if (!DisplayHistorically && sc.Index > 0)
{

int Ptslbi = sc.Index - 1; // Previous 
trading session last bar index

for (int a = Ptslbi - 1; a >= Ntsbi; --a)
{

sc.Subgraph[0][a] = Vwap[Ptslbi];
sc.Subgraph[1][a] = Vwap[Ptslbi] + 1 * 

Vwsd[Ptslbi];
sc.Subgraph[2][a] = Vwap[Ptslbi] - 1 * 

Vwsd[Ptslbi];
sc.Subgraph[3][a] = Vwap[Ptslbi] + 2 * 

Vwsd[Ptslbi];
sc.Subgraph[4][a] = Vwap[Ptslbi] - 2 * 

Vwsd[Ptslbi];
sc.Subgraph[5][a] = Vwap[Ptslbi] + 3 * 

Vwsd[Ptslbi];
sc.Subgraph[6][a] = Vwap[Ptslbi] - 3 * 

Vwsd[Ptslbi];
}

}

Ntsbi = sc.Index;
}
else
{

Rsidtv[sc.Index] = InputData[sc.Index] * 
Vol[sc.Index] + Rsidtv[sc.Index - 1];

Rsv[sc.Index] = Vol[sc.Index] + Rsv[sc.Index - 
1];

Vwap[sc.Index] = Rsv[sc.Index] > 0 ? 
(Rsidtv[sc.Index] / Rsv[sc.Index]) : 0;

Rssd[sc.Index] = (InputData[sc.Index] - 
Vwap[sc.Index]) * (InputData[sc.Index] - Vwap[sc.Index]) 
* Vol[sc.Index] + Rssd[sc.Index - 1];

Vwsd[sc.Index] = Rsv[sc.Index] > 0 ? 



sqrt(Rssd[sc.Index] / Rsv[sc.Index]) : 0;    

sc.Subgraph[0][sc.Index] = Vwap[sc.Index];
sc.Subgraph[1][sc.Index] = Vwap[sc.Index] + 1 * 

Vwsd[sc.Index];
sc.Subgraph[2][sc.Index] = Vwap[sc.Index] - 1 * 

Vwsd[sc.Index];
sc.Subgraph[3][sc.Index] = Vwap[sc.Index] + 2 * 

Vwsd[sc.Index];
sc.Subgraph[4][sc.Index] = Vwap[sc.Index] - 2 * 

Vwsd[sc.Index];
sc.Subgraph[5][sc.Index] = Vwap[sc.Index] + 3 * 

Vwsd[sc.Index];
sc.Subgraph[6][sc.Index] = Vwap[sc.Index] - 3 * 

Vwsd[sc.Index];

if (!DisplayHistorically && sc.Index == 
sc.ArraySize - 1)

{
int Ctslbi = sc.Index; // Current trading 

session last bar index

for (int a = Ctslbi - 1; a >= Ntsbi; --a)
{

sc.Subgraph[0][a] = Vwap[Ctslbi];
sc.Subgraph[1][a] = Vwap[Ctslbi] + 1 * 

Vwsd[Ctslbi];
sc.Subgraph[2][a] = Vwap[Ctslbi] - 1 * 

Vwsd[Ctslbi];
sc.Subgraph[3][a] = Vwap[Ctslbi] + 2 * 

Vwsd[Ctslbi];
sc.Subgraph[4][a] = Vwap[Ctslbi] - 2 * 

Vwsd[Ctslbi];
sc.Subgraph[5][a] = Vwap[Ctslbi] + 3 * 

Vwsd[Ctslbi];



sc.Subgraph[6][a] = Vwap[Ctslbi] - 3 * 
Vwsd[Ctslbi];

}
}

}
}
/
********************************************************
****************/

SCSFExport scsf_ColorLast(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "ColorLast";

sc.StudyDescription = "";

// during development set this flag to 1, so 
the dll can be modified. When development is done set it 
to 0 to improve performance.

sc.FreeDLL = 0;

sc.DrawZeros = 0;  // false
sc.GraphRegion = 0;

sc.Subgraph[0].Name = "Color";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[0].SecondaryColorUsed = 1;
sc.Subgraph[0].LineWidth = 1;
sc.Subgraph[0].PrimaryColor   = 

RGB(138,43,266);
sc.Subgraph[0].SecondaryColor = RGB(0,0,255);



sc.AutoLoop = 1;

return;
}

// Do data processing

// Array references
SCFloatArrayRef High  = sc.BaseDataIn[SC_HIGH];
SCFloatArrayRef Low   = sc.BaseDataIn[SC_LOW];
SCFloatArrayRef Open = sc.BaseDataIn[SC_OPEN];
SCFloatArrayRef Last  = sc.BaseDataIn[SC_LAST];
SCFloatArrayRef Out  = sc.Subgraph[0].Data;

if (Last[sc.Index] <= High[sc.Index - 1] && 
Last[sc.Index] >= Low[sc.Index - 1])

{
Out[sc.Index] = Last[sc.Index];
sc.Subgraph[0].DataColor[sc.Index] = 

sc.Subgraph[0].PrimaryColor;
}
else

Out[sc.Index] = 0;

}

/
*-------------------------------------------------------
---------------*/
SCSFExport scsf_GBSlopeTwoRatio_New(SCStudyInterfaceRef 
sc)
{

SCSubgraphRef UpUp = sc.Subgraph[0];
SCSubgraphRef Up = sc.Subgraph[1];



SCSubgraphRef Dn = sc.Subgraph[2];
SCSubgraphRef DnDn = sc.Subgraph[3];
SCSubgraphRef Slow = sc.Subgraph[4];

SCInputRef Unused0 = sc.Input[0];
SCInputRef Unused1 = sc.Input[1];
SCInputRef BarsForAngle = sc.Input[2];
SCInputRef PriceChangeForSteeper = sc.Input[3];
SCInputRef PriceChangeForShallow = sc.Input[4];
SCInputRef EmaLength = sc.Input[5];
SCInputRef StudyNumberUsed = sc.Input[6];
SCInputRef FixedValue_1000 = sc.Input[7];

if (sc.SetDefaults)
{

sc.GraphName = "Slope of MA34 (two stage)";

UpUp.Name="UpUp";

Up.Name="Up";
Up.DrawStyle = DRAWSTYLE_IGNORE;

Dn.Name="Dn";
Dn.DrawStyle = DRAWSTYLE_IGNORE;

DnDn.Name="DnDn";
DnDn.DrawStyle = DRAWSTYLE_IGNORE;

Slow.Name="Slow";
Slow.DrawStyle = DRAWSTYLE_IGNORE;

BarsForAngle.Name = "Bars for Angle";
BarsForAngle.SetInt(4);

PriceChangeForSteeper.Name = "Price change for 
Steeper Angle";

PriceChangeForSteeper.SetFloat(0.000001f);



PriceChangeForShallow.Name = "Price change for 
Shallow Angle";

EmaLength.Name = "EMA Length";
EmaLength.SetFloat(34.0f);

StudyNumberUsed.Name = "Study Number used 
instead of Price if non-zero (uses G1)";

FixedValue_1000.Name = "Fixed Value/1000";

return;
}

if(sc.ArraySize < 100)
return;

sc.DataStartIndex = 50;

int start= max(sc.UpdateStartIndex, 
sc.DataStartIndex - 1);

SCFloatArray StudyArray;
int UseStudyArray = 0;
if(StudyNumberUsed.GetInt() >= 1) 
{ 

sc.GetStudyArray(StudyNumberUsed.GetInt(), 1, 
StudyArray); 

if(StudyArray.GetArraySize() != 0) 
UseStudyArray = 1;

}

if(sc.UpdateStartIndex == 0) 
{



for (int i = 0; i < 100; i++)
{    

Slow[i] = sc.Close[i];  
UpUp[i] = sc.Close[i]; 

}
}

for (int pos = start; pos < sc.ArraySize; pos++)
{

if(UseStudyArray == 1)
{ 

Slow[pos] = (1 - (2 / (EmaLength.GetFloat() 
+ 1))) * Slow[pos - 1] + 

(2 / (EmaLength.GetFloat() + 1)) * 
StudyArray[pos]; 

} 
else 
{ 

Slow[pos] = (1 - (2 / (EmaLength.GetFloat() 
+ 1))) * Slow[pos - 1] +

(2 / (EmaLength.GetFloat() + 1)) * 
sc.Close[pos]; 

}

if (FixedValue_1000.GetFloat() == 0.0f)
UpUp[pos] = Slow[pos];

else
UpUp[pos] = FixedValue_1000.GetFloat() / 

1000.0f;

if (Slow[pos] - Slow[pos - 
BarsForAngle.GetInt()] >= 
PriceChangeForSteeper.GetFloat())

UpUp.DataColor[pos] = UpUp.PrimaryColor; 
else if (Slow[pos] - Slow[pos - 

BarsForAngle.GetInt()] >= 
PriceChangeForShallow.GetFloat())



UpUp.DataColor[pos] = Up.PrimaryColor; 
else if (Slow[pos] - Slow[pos - 

BarsForAngle.GetInt()] <= - 
PriceChangeForSteeper.GetFloat())

UpUp.DataColor[pos] = DnDn.PrimaryColor; 
else if (Slow[pos] - Slow[pos - 

BarsForAngle.GetInt()]<= - 
PriceChangeForShallow.GetFloat())

UpUp.DataColor[pos] = Dn.PrimaryColor; 
else

UpUp.DataColor[pos] = Slow.PrimaryColor;
}

}

/
********************************************************
***************/
SCSFExport scsf_WattsMACD(SCStudyInterfaceRef sc)
{

if(sc.SetDefaults)
{

sc.GraphName="WattsMACD";
sc.StudyDescription="Watts MACD";
sc.Subgraph[0].Name="MACD Hist";
sc.Subgraph[1].Name="SMA";
sc.Subgraph[2].Name="Signal";
sc.Subgraph[3].Name="Ref Line";
sc.Input[2].Name="EMA (yes) or Weighted MA";

sc.Input[2].SetYesNo(false);

sc.Input[3].Name="Fast MA Length";
sc.Input[3].SetFloat(12);

sc.Input[4].Name="Slow MA Length";
sc.Input[4].SetFloat(26);



sc.Input[5].Name="MACD's MA Length";
sc.Input[5].SetFloat(9);

sc.Input[6].Name="Ref Line Level";
sc.Input[6].SetFloat(0);

sc.Input[7].Name="SMA Length";
sc.Input[7].SetFloat(5);

sc.Subgraph[0].SecondaryColorUsed = 1;
sc.Subgraph[2].SecondaryColorUsed = 1;

sc.DrawZeros=1;

sc.FreeDLL=0; 

return;
}

int    c,pos,spoint;
float  sum3=0,sum4=0,sum5=0,high=0,low=99999,

factor1,factor2,factor3,csum3,csum4,csum5;

if(sc.Input[2].BooleanValue)
{

factor1 = 2/(sc.Input[3].FloatValue+1); factor2 
= 2/(sc.Input[4].FloatValue+1); factor3 = 2/
(sc.Input[5].FloatValue+1);

} 
else
{   

csum3=(sc.Input[3].FloatValue*(sc.Input[3].FloatValue+1)
)/2;
csum4=(sc.Input[4].FloatValue*(sc.Input[4].FloatValue+1)



)/2;
csum5=(sc.Input[5].FloatValue*(sc.Input[5].FloatValue+1)
)/2;

}

sc.DataStartIndex=(int)
(sc.Input[3].FloatValue+sc.Input[4].FloatValue);

sc.Subgraph[6].Data[0] = sc.BaseDataIn[3][0];  
sc.Subgraph[7].Data[0] = sc.BaseDataIn[3][0];

sc.Subgraph[5].Data[0] = 0;
spoint=(int)sc.Input[4].FloatValue;
int start = max(sc.UpdateStartIndex, spoint);
for (pos=start; pos < sc.ArraySize; pos++)
{

if(sc.Input[2].BooleanValue)
{

sc.Subgraph[6].Data[pos] = ((1-
factor1)*sc.Subgraph[6].Data[pos-1]) + 
(factor1*sc.BaseDataIn[3][pos]);

sc.Subgraph[7].Data[pos] = ((1-
factor2)*sc.Subgraph[7].Data[pos-1]) + 
(factor2*sc.BaseDataIn[3][pos]);

sc.Subgraph[4].Data[pos] = 
sc.Subgraph[6].Data[pos] - sc.Subgraph[7].Data[pos];

sc.Subgraph[5].Data[pos] = ((1-
factor3)*sc.Subgraph[5].Data[pos-1]) + 
(factor3*sc.Subgraph[4].Data[pos]);

sc.Subgraph[0].Data[pos] = 
sc.Subgraph[4].Data[pos] - sc.Subgraph[5].Data[pos];

sc.Subgraph[3].Data[pos] = 
sc.Input[6].FloatValue;

if ( sc.Subgraph[0].Data[pos]>=0) 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor; else 
sc.Subgraph[0].DataColor[pos] = 



sc.Subgraph[0].SecondaryColor; 

sc.Subgraph[8].Data[pos] = 
sc.Subgraph[8].Data[pos-1] + sc.Subgraph[0].Data[pos];

sc.Subgraph[1].Data[pos] = 
sc.Subgraph[8].Data[pos] / sc.Input[7].FloatValue;

if(pos>=1+sc.Input[7].FloatValue-1) 
{sc.Subgraph[8].Data[pos] = sc.Subgraph[8].Data[pos] - 
sc.Subgraph[0].Data[pos-
(int)sc.Input[7].FloatValue+1];};

} else
{

sum3=0;
for(c=0; c<=(sc.Input[3].FloatValue-1); c+

+) { sum3=sum3+sc.BaseDataIn[3][pos-
c]*(sc.Input[3].FloatValue-c);};

sum3=sum3/csum3;
sum4=0;
for(c=0; c<=(sc.Input[4].FloatValue-1); c+

+) { sum4=sum4+sc.BaseDataIn[3][pos-
c]*(sc.Input[4].FloatValue-c);};

sum4=sum4/csum4;
sc.Subgraph[7].Data[pos] = sum3 - sum4;
sum5=0;
for(c=0; c<=(sc.Input[5].FloatValue-1); c+

+) { sum5=sum5+sc.Subgraph[7].Data[pos-
c]*(sc.Input[5].FloatValue-c);};

sum5=sum5/csum5;
sc.Subgraph[0].Data[pos] = 

sc.Subgraph[7].Data[pos] - sum5;

sc.Subgraph[3].Data[pos] = 
sc.Input[6].FloatValue;

if ( sc.Subgraph[0].Data[pos]>=0) 
sc.Subgraph[0].DataColor[pos] = 
sc.Subgraph[0].PrimaryColor; else 
sc.Subgraph[0].DataColor[pos] = 



sc.Subgraph[0].SecondaryColor; 

sc.Subgraph[6].Data[pos] = 
sc.Subgraph[6].Data[pos-1] + sc.Subgraph[0].Data[pos];

sc.Subgraph[1].Data[pos] = 
sc.Subgraph[6].Data[pos] / sc.Input[7].FloatValue;

if(pos>=spoint+sc.Input[7].FloatValue-1) 
{sc.Subgraph[6].Data[pos] = sc.Subgraph[6].Data[pos] - 
sc.Subgraph[0].Data[pos-
(int)sc.Input[7].FloatValue+1];};

};

sc.Subgraph[2].Data[pos] = 
sc.Subgraph[0].Data[pos];

if 
( sc.Subgraph[2].Data[pos]>sc.Subgraph[2].Data[pos-1] && 
sc.Subgraph[2].Data[pos]>sc.Subgraph[1].Data[pos]) 
sc.Subgraph[2].DataColor[pos] = 
sc.Subgraph[2].PrimaryColor; else 

if( sc.Subgraph[2].Data[pos]<sc.Subgraph[2].Data[pos-1] 
&& sc.Subgraph[2].Data[pos]<sc.Subgraph[1].Data[pos]) 
sc.Subgraph[2].DataColor[pos] = 
sc.Subgraph[2].SecondaryColor; else  

sc.Subgraph[2].DataColor[pos] = 
sc.Subgraph[1].PrimaryColor;

}
};

/
********************************************************
***************/



#define EPSILON 0.000001
#define GREEN_BOX 1
#define RED_BOX -1
#define RK_OPEN SC_OPEN // 0
#define RK_HIGH SC_HIGH // 1
#define RK_LOW SC_LOW // 2
#define RK_LAST SC_LAST // 3
#define RK_VOLUME SC_VOLUME // 4
#define RK_BOXSIZE SC_OI // 5
#define RK_OHLC SC_OHLC // 6
#define RK_HLC SC_HLC // 7
#define RK_HL SC_HL // 8 
#define RK_RCLOSE SC_BIDVOL // 9
#define RK_OCR SC_UPVOL // 11
#define RK_OC SC_DOWNVOL // 12
#define RK_COLORCNT SC_BIDNT // 13
#define RK_COLOR SC_ASKNT // 14

// round double n to d decimal places
inline double fround(double n, int d)
{

return floor(n * pow(10.0, d) + 0.5) / pow(10.0, d);
}

/******************************************************
* A version of the renko chart study for Sierra Chart.*
* By Sock 2009    *
* windysock@gmail.com                                 *
******************************************************/
SCSFExport scsf_SockRenkoChart(SCStudyInterfaceRef sc)
{

SCFloatArrayRef InOpen = sc.Open;
SCFloatArrayRef InHigh = sc.High;
SCFloatArrayRef InLow = sc.Low;



SCFloatArrayRef InClose = sc.Close;
SCFloatArrayRef InVolume = sc.Volume;
SCSubgraphRef OutOpen = sc.Subgraph[RK_OPEN]; 

SCSubgraphRef OutHigh = sc.Subgraph[RK_HIGH]; 

SCSubgraphRef OutLow = sc.Subgraph[RK_LOW]; 

SCSubgraphRef OutClose = sc.Subgraph[RK_LAST]; 

SCSubgraphRef OutVolume = sc.Subgraph[RK_VOLUME]; 

SCSubgraphRef OutBoxSize = sc.Subgraph[RK_BOXSIZE]; 

SCSubgraphRef OutOCR = sc.Subgraph[RK_OCR]; 

SCSubgraphRef OutOC = sc.Subgraph[RK_OC]; 

SCSubgraphRef OutColorCount = 
sc.Subgraph[RK_COLORCNT];

SCSubgraphRef OutColor = sc.Subgraph[RK_COLOR];
SCSubgraphRef OutRenkoClose = 

sc.Subgraph[RK_RCLOSE];
SCSubgraphRef OutHL = sc.Subgraph[RK_HL];
SCSubgraphRef OutHLC = sc.Subgraph[RK_HLC];
SCSubgraphRef OutOHLC = sc.Subgraph[RK_OHLC];

// Set configuration variables

if (sc.SetDefaults)
{

// Set the defaults
sc.GraphName = "Sock Renko Chart";
sc.StudyDescription = "Renko chart study by 

Sock. Comments to windysock@gmail.com";
sc.IsCustomChart = 1;
sc.GraphRegion = 0; 



sc.DrawZeros = 0;  
sc.GraphDrawType = GDT_CANDLESTICK_BODY_ONLY;
sc.StandardChartHeader = 1;
sc.AutoLoop = 0;
sc.FreeDLL = 0;

// Subgraphs
OutOpen.Name = "Open";
OutOpen.PrimaryColor = COLOR_GREEN;
OutHigh.Name = "High";
OutHigh.PrimaryColor = COLOR_GREEN;
OutLow.Name = "Low";
OutLow.PrimaryColor = COLOR_RED;
OutClose.Name = "Close";
OutClose.PrimaryColor = COLOR_RED;
OutVolume.Name = "Volume";
OutRenkoClose.Name = "R-Renko Close";
OutBoxSize.Name = "Box Size";
OutOCR.Name = "OCR Avg";
OutOC.Name = "OC Avg";
OutColorCount.Name = "Same colour box count";
OutColor.Name = "Box colour";
OutHL.Name = "HL Avg";
OutHLC.Name = "HLC Avg";
OutOHLC.Name = "OHLC Avg";
// Inputs
sc.Input[0].Name = "Fixed box size";
sc.Input[0].SetFloat(1.0f);
sc.Input[1].Name = "Start chart on multiples 

of:";
sc.Input[1].SetFloat(1.0f);
sc.Input[2].Name = "Display wicks & tails:";
sc.Input[2].SetYesNo(0);
sc.Input[3].Name = "Set box size using ATR from 

another chart?:";
sc.Input[3].SetYesNo(0);
sc.Input[4].Name = "ATR chart number:";



sc.Input[4].SetInt(0);
sc.Input[5].Name = "ATR study number:";
sc.Input[5].SetInt(0);
sc.Input[6].Name = "ATR subgraph number:";
sc.Input[6].SetInt(0);
sc.Input[7].Name = "ATR multiplier:";
sc.Input[7].SetFloat(1.0f);
sc.Input[8].Name = "Round ATR to nearest:";
sc.Input[8].SetFloat(1.0f);

return;
}
try {

long i = 0; // input index - underlying bar 
chart

long o = 0; // output index - renko chart
long OtherIndex = 0;  // other chart study 

index
if (sc.BaseGraphValueFormat > 6) {

throw "Set Price Display Format to 
decimals, not fractions";

}
int d = sc.BaseGraphValueFormat == 0 ? 1 : 

sc.BaseGraphValueFormat; // Decimal places - min = 1
sc.ValueFormat = sc.BaseGraphValueFormat;
int Volume, m, n, PrevBoxColor, NewBoxColor;
OperatorEnum cond;
double limit, HighLimit, LowLimit;
SCFloatArray OtherArray;
// Input vars
float  BoxSize = sc.Input[0].GetFloat();
float ChartMulti = sc.Input[1].GetFloat();
sc.GraphDrawType = sc.Input[2].GetYesNo() ? 

GDT_CANDLESTICK:GDT_CANDLESTICK_BODY_ONLY;
int UseDynamicBoxSize = sc.Input[3].GetYesNo();
int ChartNum = sc.Input[4].GetInt();



int StudyNum = sc.Input[5].GetInt();
int SubgraphNum = sc.Input[6].GetInt();
float StudyMulti = sc.Input[7].GetFloat();
float RoundTo = sc.Input[8].GetFloat();

// Initial load
if (sc.UpdateStartIndex == 0) {

sc.ResizeArrays(0);
// Add 2 boxes, 1st is anchor box to start 

the chart, 2nd is the current box.
sc.AddElements(2);
sc.DateTimeOut[1] = sc.DateTimeOut[0] = 

sc.BaseDateTimeIn[0];  
OutOpen[1] = OutOpen[0] = 

(sc.RoundToTickSize(InOpen[0], ChartMulti*10))
+ChartMulti; // Start chart on input multiple 

OutHigh[1] = OutHigh[0] = OutOpen[0];
OutLow[1] = OutLow[0] = OutOpen[0];
OutClose[1] = OutClose[0] = OutOpen[0];

}

o = sc.OutArraySize - 1;
// Get array from other chart if using dynamic 

box sizing
if (UseDynamicBoxSize) {

sc.GetStudyArrayFromChart(ChartNum, 
StudyNum, SubgraphNum, OtherArray);

if (OtherArray.GetArraySize() == 0) {
throw "Error accessing ATR study on 

other chart, check inputs and retry";
}

}
// Draw the renko chart
for (i = sc.UpdateStartIndex; i < sc.ArraySize; 

i++)
{

PrevBoxColor = OutClose[o-1] >= 



OutOpen[o-1] ? GREEN_BOX:RED_BOX;

if (UseDynamicBoxSize) {
OtherIndex = 

sc.GetNearestMatchForDateTimeIndex(ChartNum, i);
if (OtherIndex == 0) {

throw "Other chart start date/time 
must be before current chart start";

}
BoxSize = 

OtherArray[OtherIndex]*StudyMulti;
BoxSize = sc.RoundToTickSize(BoxSize, 

RoundTo);
if (BoxSize <= 0.0) {

throw "Invalid box size detected, 
check other chart settings and retry ";

}
}

// Update current box with input bar data
sc.DateTimeOut[o] = sc.BaseDateTimeIn[i];
OutOpen[o] = InClose[i];
OutClose[o] = InClose[i];
OutColor[o] = 0;
OutHigh[o] = InHigh[i] > OutHigh[o] ? 

InHigh[i] : OutHigh[o];
if (OutLow[o] <= 0.0 || InLow[i] < 

OutLow[o]) {
OutLow[o] = InLow[i];

}
if (InClose[i] > OutClose[o-1] && 

InClose[i] > OutOpen[o-1]) {
OutOpen[o] = PrevBoxColor==GREEN_BOX ? 

OutClose[o-1] : OutOpen[o-1];
OutColor[o] = GREEN_BOX; 

}
else if (InClose[i] < OutClose[o-1] && 



InClose[i] < OutOpen[o-1]) {
OutOpen[o] = PrevBoxColor==RED_BOX ? 

OutClose[o-1] : OutOpen[o-1];
OutColor[o] = RED_BOX; 

}
OutVolume[o] += InVolume[i]; 
OutBoxSize[o] = BoxSize;
OutRenkoClose[o] = InClose[i];
OutOCR[o] = (OutOpen[o]+OutClose[o]

+OutRenkoClose[o])/3.0f;
OutOC[o] = (OutOpen[o]+OutClose[o])/2.0f;
OutHL[o] = (OutHigh[o]+OutLow[o])/2.0f;
OutHLC[o] = (OutHigh[o]+OutLow[o]

+OutClose[o])/3.0f;
OutOHLC[o] = (OutOpen[o]+OutHigh[o]

+OutLow[o]+OutClose[o])/4.0f;
OutColorCount[o] = 

OutColor[o-1]==OutColor[o] ? 
OutColorCount[o-1]+1.0f:1.0f;

// If the input bar has closed check if new 
renko box(es) can be added

if (i < sc.ArraySize-1) {
if (PrevBoxColor == GREEN_BOX) {

HighLimit = OutClose[o-1] + 
BoxSize;

LowLimit = OutOpen[o-1] - BoxSize;
}
else {

HighLimit = OutOpen[o-1] + BoxSize;
LowLimit = OutClose[o-1] - BoxSize;

}
NewBoxColor = 0;
if 

(sc.FormattedEvaluate((double)InClose[i],d,GREATER_EQUAL
_OPERATOR,HighLimit,d)) {

NewBoxColor = GREEN_BOX;



cond = GREATER_EQUAL_OPERATOR;
limit = HighLimit;

}
else if 

(sc.FormattedEvaluate((double)InClose[i],d,LESS_EQUAL_OP
ERATOR,LowLimit,d)) {

NewBoxColor = RED_BOX;
cond = LESS_EQUAL_OPERATOR;
limit = LowLimit;

}
if (NewBoxColor != 0) {

n = 0; // init box count
do { // 

keep adding boxes until limit reached
if (NewBoxColor == GREEN_BOX) { 

OutClose[o+n] = 
(float)fround(OutOpen[o+n]+BoxSize, d);

limit += BoxSize;
}
else {

OutClose[o+n] = 
(float)fround(OutOpen[o+n]-BoxSize, d);

limit -= BoxSize;
}
sc.DateTimeOut[o+n] = 

sc.DateTimeOut[o];
OutHigh[o+n] = OutHigh[o];
OutLow[o+n] = OutLow[o];
OutBoxSize[o+n] = BoxSize;
OutRenkoClose[o+n] = 

InClose[i];
OutOCR[o+n] = (OutOpen[o+n]

+OutClose[o+n]+OutRenkoClose[o+n])/3.0f;
OutOC[o+n] = (OutOpen[o+n]

+OutClose[o+n])/2.0f;
OutHL[o+n] = (OutHigh[o+n]

+OutLow[o+n])/2.0f;



OutHLC[o+n] = (OutHigh[o+n]
+OutLow[o+n]+OutClose[o+n])/3.0f;

OutOHLC[o+n] = (OutOpen[o+n]
+OutHigh[o+n]+OutLow[o+n]+OutClose[o+n])/4.0f;

OutColor[o+n] = 
(float)NewBoxColor;

OutColorCount[o+n] = 
OutColor[(o+n)-1]==OutColor[o+n] ? 
OutColorCount[(o+n)-1]+1.0f:1.0f;

sc.AddElements(1);
OutOpen[(o+n)+1] = 

OutClose[o+n];  // Set next open, on last iter this is 
open of new current box

n++;  // incr box count
} while 

(sc.FormattedEvaluate((double)InClose[i],d, cond, 
limit,d));

Volume = int(OutVolume[o]/n);
for (m = 0; m < n; m++) {

OutVolume[o+m] = (float)Volume;
}

}
// All done adding boxes, now set 

initial values for the new current box
o = sc.OutArraySize - 1;
OutClose[o] = OutOpen[o];
sc.DateTimeOut[o] = 

sc.BaseDateTimeIn[i]+sc.SecondsPerBar;
}

}
return;

}
catch (char *ErrMsg){

sc.AddMessageToLog(ErrMsg, 1);
}

}



////////////////////////////////////////////////////////
/////////////////////////////////////////////////

SCSFExport scsf_BMS(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName="Blau Midprice Stochastic";
sc.Subgraph[0].Name="K";
sc.Subgraph[1].Name="D";
sc.Subgraph[2].Name="Line 1";
sc.Subgraph[3].Name="Line 2";

sc.Input[2].Name="L";
sc.Input[2].SetInt(7);

sc.Input[3].Name="K";
sc.Input[3].SetFloat(3);

sc.Input[4].Name="D";
sc.Input[4].SetFloat(3.0);

sc.Input[5].Name="Line 1 Value";
sc.Input[6].Name="Line 2 Value";

return;

}

// Do data processing

int    pos,c,L=sc.Input[2].GetInt();



float  range,avg, h, l, sk, sk1, sd, sd1, fk, 
factork, 
factord,K=sc.Input[3].GetFloat(),D=sc.Input[4].GetFloat(
),sumk,sumd;

fk= sc.Close[9]; sk=fk; sd=fk;
factork=2/(K+1); factord=2/(D+2);

sc.DataStartIndex=50;  sumk=0; sumd=0;

for (pos=50,c=1; pos < sc.ArraySize; pos++,c++)
{

h=0; l=9999999;
for(int i=0;i<L;i++)
{if(h<sc.High[pos-i]) h=sc.High[pos-i];
if(l>sc.Low[pos-i]) l=sc.Low[pos-i];
}
range=(h-l);
avg=  (h+l)/2;
if(range>0) fk=100*(sc.Close[pos]-avg)/range; 

else fk=0;
sk1=sk; sd1=sd;
sk=factork*fk + (1-factork)*sk1; sd=factord*sk 

+ (1-factord)*sd1;

sc.Subgraph[0].Data[pos] = sk;
sc.Subgraph[1].Data[pos] = sd;
sc.Subgraph[2].Data[pos] = 

sc.Input[5].FloatValue;
sc.Subgraph[3].Data[pos] = 

sc.Input[6].FloatValue;
}

}



/
********************************************************
****************/

SCSFExport scsf_VSANDNS(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "VSA No Demand/Supply";
sc.GraphRegion = 0;

sc.Subgraph[0].Name = "No Demand";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[0].PrimaryColor = RGB(255,0,0);  //

red
sc.Subgraph[1].Name = "No Supply";
sc.Subgraph[1].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[1].PrimaryColor = RGB(0,255,0);  // 

green

sc.AutoLoop = 1;
sc.FreeDLL = 0;

return;
}

bool vol1 = ((sc.BaseDataIn[SC_VOLUME]
[sc.Index]<sc.BaseDataIn[SC_VOLUME][sc.Index 
-1])&&(sc.BaseDataIn[SC_VOLUME]
[sc.Index]<sc.BaseDataIn[SC_VOLUME][sc.Index -2])); 

bool ndman = (sc.BaseDataIn[SC_LAST]
[sc.Index]>sc.BaseDataIn[SC_LAST][sc.Index -1]);

bool nsply = (sc.BaseDataIn[SC_LAST]
[sc.Index]<sc.BaseDataIn[SC_LAST][sc.Index -1]);

sc.Subgraph[0][sc.Index] = 0;



sc.Subgraph[1][sc.Index] = 0;

if (vol1 && ndman)
{

sc.Subgraph[0][sc.Index] = 1;
sc.Subgraph[0].DataColor[sc.Index] = 

sc.Subgraph[0].PrimaryColor;
}

else if (vol1 && nsply)
{

sc.Subgraph[1][sc.Index] = 1;
sc.Subgraph[1].DataColor[sc.Index] = 

sc.Subgraph[1].PrimaryColor;
}

}
////////////////////////////////////////////////////////
////////////////////////////////
SCSFExport scsf_VSANDNS2(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "VSA No Demand/Supply Colorbar 
2010";

sc.GraphRegion = 0;

sc.Subgraph[0].Name = "No Demand";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[0].PrimaryColor = RGB(255,0,0);  
sc.Subgraph[1].Name = "No Supply";
sc.Subgraph[1].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[1].PrimaryColor = RGB(0,255,0);  
sc.Subgraph[2].Name = "Close";
sc.Subgraph[2].DrawStyle = DRAWSTYLE_DASH;
sc.Subgraph[2].PrimaryColor = RGB(0,0,0); 



sc.Input[0].Name = "Enable Alert Sound"; 
sc.Input[0].SetYesNo(1); 
sc.Input[1].Name = "No Supply Alert #1-50";
sc.Input[1].SetInt(1);
sc.Input[1].SetIntLimits(1,50);
sc.Input[2].Name = "No Demand Alert #1-50";
sc.Input[2].SetInt(2);
sc.Input[2].SetIntLimits(1,50);

sc.AutoLoop = 1;
sc.AlertOnlyOncePerBar = true;
sc.FreeDLL = 0;

return;
}
float vol1 = sc.BaseDataIn[SC_VOLUME][sc.Index-1];
float vol2 = sc.BaseDataIn[SC_VOLUME][sc.Index-2];
float vol3 = sc.BaseDataIn[SC_VOLUME][sc.Index-3];
float high1 = sc.BaseDataIn[SC_HIGH][sc.Index-1];
float high2 = sc.BaseDataIn[SC_HIGH][sc.Index-2];
float high3 = sc.BaseDataIn[SC_HIGH][sc.Index-3];
float low1 = sc.BaseDataIn[SC_LOW][sc.Index-1];
float low2 = sc.BaseDataIn[SC_LOW][sc.Index-2];
float low3 = sc.BaseDataIn[SC_LOW][sc.Index-3];
float range1 = (high1-low1);
float range2 = (high2-low2);
float range3 = (high3-low3);
float close1 = sc.BaseDataIn[SC_LAST][sc.Index-1];
int nodemand = sc.Input[2].GetInt();
int nosupply = sc.Input[1].GetInt();

bool higherh = ((high1>high2)&&(high1>high3));
bool lowerl = ((low1<low2)&&(low1<low3));
bool volrange = 

((vol1<vol2)&&(vol1<vol3)&&((range1<range2)||
(range1<range3)));



sc.Subgraph[0][sc.Index] = 0;
sc.Subgraph[1][sc.Index] = 0;
sc.Subgraph[2][sc.Index] = 0;

if (higherh)
{

if (volrange)
{

sc.Subgraph[0][sc.Index-1] = 1;
sc.Subgraph[0].DataColor[sc.Index-1] = 

sc.Subgraph[0].PrimaryColor;
sc.Subgraph[2][sc.Index-1] = close1;
sc.Subgraph[2].DataColor[sc.Index-1] = 

sc.Subgraph[2].PrimaryColor;
if (sc.Input[0].GetYesNo())
{

sc.SetAlert(nodemand);
}

}
}
else if (lowerl)
{

if (volrange)
{

sc.Subgraph[1][sc.Index-1] = 1;
sc.Subgraph[1].DataColor[sc.Index-1] = 

sc.Subgraph[1].PrimaryColor;
sc.Subgraph[2][sc.Index-1] = close1;
sc.Subgraph[2].DataColor[sc.Index-1] = 

sc.Subgraph[2].PrimaryColor;
if (sc.Input[0].GetYesNo())
{

sc.SetAlert(nosupply);
}

}
}



}
/
********************************************************
****************/

SCSFExport scsf_WideRangeBar(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

sc.GraphName = "Wide Range Bar";
sc.StudyDescription = "Wide Range Bar";
sc.FreeDLL = 0;

sc.DrawZeros = 0; // false
sc.GraphRegion = 0;

sc.Subgraph[0].Name = "WRB";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[0].LineWidth = 1;
sc.Subgraph[0].PrimaryColor = RGB(255,128,0);
sc.AutoLoop = 1;

return;
}

SCFloatArrayRef High = sc.BaseDataIn[SC_HIGH];
SCFloatArrayRef Low = sc.BaseDataIn[SC_LOW];
SCFloatArrayRef Out = sc.Subgraph[0].Data;

if ((High[sc.Index]-Low[sc.Index])>(High[sc.Index - 
1]-Low[sc.Index - 1])&&(High[sc.Index]-
Low[sc.Index])>(High[sc.Index - 2]-Low[sc.Index - 
2])&&(High[sc.Index]-Low[sc.Index])>(High[sc.Index -3]-
Low[sc.Index -3])&&(High[sc.Index]-
Low[sc.Index])>(High[sc.Index -4] - Low[sc.Index 



-4])&&(High[sc.Index]-Low[sc.Index])>(High[sc.Index -5]-
Low[sc.Index -5])&&(High[sc.Index] - 
Low[sc.Index])>(High[sc.Index -6] - Low[sc.Index 
-6])&&(High[sc.Index] - Low[sc.Index])>(High[sc.Index 
-7]-Low[sc.Index -7]))

Out[sc.Index] = High[sc.Index];
else

Out[sc.Index] = 0;

} 
/
********************************************************
****************/

SCSFExport scsf_VolumeHHH(SCStudyInterfaceRef sc)
{

if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "volumeHHH";

sc.StudyDescription = "This study function mark 
a vol bar if it is higher than prior 2 bars.";

sc.GraphRegion = 2;

sc.Subgraph[0].Name = "Volume Color Bar";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_BAR;
sc.Subgraph[0].SecondaryColorUsed = 1;  // true
sc.Subgraph[0].PrimaryColor = RGB(0,255,0);
sc.Subgraph[0].SecondaryColor = RGB(255,0,0);
sc.Subgraph[1].Name = "NA";
sc.Subgraph[1].DrawStyle = DRAWSTYLE_BAR;
sc.Subgraph[1].PrimaryColor = RGB(192,192,192);

sc.AutoLoop = 1;



// during development set this flag to 1, so 
the dll can be modified. When development is done set it 
to 0 to improve performance.

sc.FreeDLL = 0;

return;
}

// Do data processing

float HighValue = sc.BaseDataIn[SC_VOLUME]
[sc.Index];

float LowValue = sc.BaseDataIn[SC_LOW][sc.Index];
float PrevHighValue = sc.BaseDataIn[SC_VOLUME]

[sc.Index-1];
float PrevHighValue2 = sc.BaseDataIn[SC_VOLUME]

[sc.Index-2];
float PrevLowValue = sc.BaseDataIn[SC_LOW]

[sc.Index-1];

sc.Subgraph[0][sc.Index] = 0;
sc.Subgraph[1][sc.Index] = 0;

if (HighValue > PrevHighValue && HighValue > 
PrevHighValue2 )

{
sc.Subgraph[0][sc.Index] = 

sc.BaseDataIn[SC_VOLUME][sc.Index];
sc.Subgraph[0].DataColor[sc.Index] = 

sc.Subgraph[0].PrimaryColor;

}
}



/
********************************************************
***************/

SCSFExport scsf_KiwisTrailingStop(SCStudyInterfaceRef 
sc)
{

SCSubgraphRef TSUp = sc.Subgraph[0];
SCSubgraphRef TSDown = sc.Subgraph[1];

SCSubgraphRef direction = sc.Subgraph[3];
SCSubgraphRef hiclose = sc.Subgraph[4];
SCSubgraphRef loclose = sc.Subgraph[5];

SCFloatArrayRef e1 = sc.Subgraph[6];
SCFloatArrayRef e2 = sc.Subgraph[7];
SCFloatArrayRef e3 = sc.Subgraph[8];
SCFloatArrayRef e4 = sc.Subgraph[9];
SCFloatArrayRef e5 = sc.Subgraph[10];
SCFloatArrayRef e6 = sc.Subgraph[11];

SCSubgraphRef TempRange = sc.Subgraph[6];
SCSubgraphRef TempAvgRange = sc.Subgraph[7];
SCSubgraphRef diff2 = sc.Subgraph[8];
SCSubgraphRef atrmod = sc.Subgraph[9];

SCInputRef Use2Subgraphs = sc.Input[0];
SCInputRef ATRLength = sc.Input[2];
SCInputRef ATRFactor = sc.Input[3];
SCInputRef Vervoort = sc.Input[4];
SCInputRef ATRMax = sc.Input[5];

if(sc.SetDefaults)
{

sc.GraphName="Kiwi's Trailing Stop";



sc.StudyDescription = "Kiwi's Trailing Stop 
(Chandelier) plus Sylvain Vervoort variation";

TSUp.Name="TS";
TSUp.DrawStyle = DRAWSTYLE_LINE_SKIPZEROS;
TSUp.SecondaryColorUsed = 1;
TSUp.PrimaryColor = RGB(0,255,0);
TSUp.SecondaryColor = RGB(255,0,0);
TSUp.DrawZeros = 0;

TSDown.Name = "TS";
TSDown.DrawStyle = DRAWSTYLE_LINE_SKIPZEROS;
TSDown.PrimaryColor = RGB(255,0,0);
TSDown.DrawZeros = 0;

TempRange.Name = "TR";
TempAvgRange.Name = "TAR";
diff2.Name = "diff2";
atrmod.Name = "atrmod";

sc.AutoLoop = 0;

ATRLength.Name="ATR Length";
ATRLength.SetFloat(9.0);

ATRFactor.Name="ATR Factor";
ATRFactor.SetFloat(2.5);

Vervoort.Name="Vervoort Variation?";
Vervoort.SetYesNo(false);

ATRMax.Name="Vervoort Maximum Range";
ATRMax.SetFloat(1.5);

Use2Subgraphs.Name="Use 2 subgraphs";
Use2Subgraphs.SetYesNo(true);



sc.GraphRegion = 0;

return;
}

int pos;
float Ave;
float  b,b2,b3,c1,c2,c3,c4,w1=0,w2=0;

sc.DataStartIndex=10;

if(Use2Subgraphs.GetYesNo())
{

TSUp.Name = "TS Up";
TSDown.Name = "TS Down";

TSUp.SecondaryColorUsed = false;
}
else
{

TSUp.Name="TS";

TSUp.SecondaryColorUsed = 1;
}

if (sc.UpdateStartIndex == 0)
{

direction[sc.UpdateStartIndex] = 1;
loclose[sc.UpdateStartIndex] = 

sc.Close[sc.UpdateStartIndex]; 
hiclose[sc.UpdateStartIndex] = 

loclose[sc.UpdateStartIndex];

e1[sc.UpdateStartIndex]=sc.High[sc.UpdateStartIndex]-
sc.Low[sc.UpdateStartIndex]; 



e2[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e3[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e4[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e5[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex]; 

e6[sc.UpdateStartIndex]=e1[sc.UpdateStartIndex];
}

if(!Vervoort.GetYesNo()) 
{

b=0.5; // 0.5
b2=(b*b); // 0.25
b3=(b2*b); // 0.125

c1=-b3; // - 0.125
c2=(3*(b2+b3)); // 0.45
c3=(-3*(2*b2+b+b3)); 
c4=(1+3*b+b3+3*b2);
w1 = 2/(ATRLength.GetFloat()+1);  
w2 = 1-w1;

for (pos=max(sc.UpdateStartIndex, 1); pos < 
sc.ArraySize; pos++)

{
float temp = max(sc.High[pos]-sc.Low[pos], 

sc.High[pos]-sc.Close[pos-1]);
float P   = max(temp,sc.Close[pos-1]-

sc.Low[pos]);

e1[pos] = w1*P + w2*e1[pos - 1];
e2[pos] = w1*e1[pos] + w2*e2[pos - 1];
e3[pos] = w1*e2[pos] + w2*e3[pos - 1];
e4[pos] = w1*e3[pos] + w2*e4[pos - 1];



e5[pos] = w1*e4[pos] + w2*e5[pos - 1];
e6[pos] = w1*e5[pos] + w2*e6[pos - 1];

Ave = c1*e6[pos] + c2*e5[pos] + c3*e4[pos] 
+ c4*e3[pos];

if((direction[pos-1]==1 && 
sc.Close[pos]<(loclose[pos-1]))

|| 
(direction[pos-1]==-1 && 

sc.Close[pos]>(hiclose[pos-1])))
{

if(direction[pos-1]==1)
{

direction[pos] = -1; //reverse 
short

hiclose[pos] = sc.Close[pos]+
(Ave*ATRFactor.GetFloat());

loclose[pos] = 0;
} 
else
{

direction[pos] = 1; //reverse long
loclose[pos] = sc.Close[pos]-

(Ave*ATRFactor.GetFloat());
hiclose[pos] = 0;

}
} 
else
{

if(direction[pos-1]==1)
{

if(sc.Close[pos]-
(Ave*ATRFactor.GetFloat())>loclose[pos-1])

{
loclose[pos] = sc.Close[pos]-

(Ave*ATRFactor.GetFloat());



hiclose[pos] = hiclose[pos-1];
}
else
{

loclose[pos] = loclose[pos-1];
hiclose[pos] = hiclose[pos-1];

}
} 
else
{

if(sc.Close[pos]+
(Ave*ATRFactor.GetFloat())<hiclose[pos-1])

{
loclose[pos] = loclose[pos-1];
hiclose[pos] = sc.Close[pos]+

(Ave*ATRFactor.GetFloat());
}
else
{

loclose[pos] = loclose[pos-1];
hiclose[pos] = hiclose[pos-1];

}
};

direction[pos] = direction[pos-1]; // 
no change

};

if(direction[pos]==1) 
{

if(Use2Subgraphs.GetYesNo() == false)
{

TSUp[pos] = (loclose[pos]); 
TSUp.DataColor[pos] = 

TSUp.PrimaryColor;
}
else



{
TSUp[pos] = (loclose[pos]); 
TSDown[pos] = 0;

}
} 
else
{

if(Use2Subgraphs.GetYesNo() == false)
{

TSUp[pos] = (hiclose[pos]); 
TSUp.DataColor[pos] =  

TSUp.SecondaryColor;
}
else
{

TSDown[pos] = (hiclose[pos]);  
TSUp[pos] = 0;

}
}

}
} else
{

/*
HiLo:=If(H-L<1.5*Mov(H-L,period,S),H-L, 1.5*Mov
(H-L,period,S));
Href:=If(L<=Ref(H,-1),H-Ref(C,-1),(H-

Ref(C,-1))-(L-Ref(H,-1))/2);
Lref:=If(H>=Ref(L,-1),Ref(C,-1)-L,(Ref(C,-1)-

L)-(Ref(L,-1)-H)/2);
diff1:=Max(HiLo,Href);
diff2:=Max(diff1,Lref);
atrmod:=Wilders(diff2,period);
loss:=atrfact*atrmod;
trail:= 
If(C>PREV AND Ref(C,-1)>PREV,
Max(PREV,C-loss),



If(C<PREV AND Ref(C,-1)<PREV,
Min(PREV,C+loss),
If(C>PREV,C-loss,C+loss)));
*/

for (pos=max(sc.UpdateStartIndex, 1); pos < 
sc.ArraySize; pos++)

{
float HiLo,Href,Lref;
int period = (int)ATRLength.GetFloat();
TempRange[pos] = sc.High[pos]-sc.Low[pos];
sc.MovingAverage(TempRange, TempAvgRange, 

MOVAVGTYPE_SIMPLE, pos, period);

HiLo=min(TempRange[pos],ATRMax.GetFloat()*TempAvgRange[p
os]);

if(sc.Low[pos]<=sc.High[pos-1]) 
Href=sc.High[pos]-sc.Close[pos-1]; else 
Href=(sc.High[pos]-sc.Close[pos-1])-(sc.Low[pos]-
sc.High[pos-1])/2;

if(sc.High[pos]>=sc.Low[pos-1]) 
Lref=sc.Close[pos-1]-sc.Low[pos];  else 
Lref=(sc.Close[pos-1]-sc.Low[pos])- (sc.Low[pos-1]-
sc.High[pos])/2;

diff2[pos] = max(Lref,max(HiLo,Href));
sc.MovingAverage(diff2, atrmod, 

MOVAVGTYPE_WILDERS, pos, period);

Ave = atrmod[pos];

if((direction[pos-1]==1 && 
sc.Close[pos]<(loclose[pos-1]))

|| 
(direction[pos-1]==-1 && 



sc.Close[pos]>(hiclose[pos-1])))
{

if(direction[pos-1]==1)
{

direction[pos] = -1; //reverse 
short

hiclose[pos] = sc.Close[pos]+
(Ave*ATRFactor.GetFloat());

loclose[pos] = 0;
} 
else
{

direction[pos] = 1; //reverse long
loclose[pos] = sc.Close[pos]-

(Ave*ATRFactor.GetFloat());
hiclose[pos] = 0;

}
} 
else
{

if(direction[pos-1]==1)
{

if(sc.Close[pos]-
(Ave*ATRFactor.GetFloat())>loclose[pos-1])

{
loclose[pos] = sc.Close[pos]-

(Ave*ATRFactor.GetFloat());
hiclose[pos] = hiclose[pos-1];

}
else
{

loclose[pos] = loclose[pos-1];
hiclose[pos] = hiclose[pos-1];

}
} 
else
{



if(sc.Close[pos]+
(Ave*ATRFactor.GetFloat())<hiclose[pos-1])

{
loclose[pos] = loclose[pos-1];
hiclose[pos] = sc.Close[pos]+

(Ave*ATRFactor.GetFloat());
}
else
{

loclose[pos] = loclose[pos-1];
hiclose[pos] = hiclose[pos-1];

}
};

direction[pos] = direction[pos-1]; // 
no change

};

if(direction[pos]==1) 
{

if(Use2Subgraphs.GetYesNo() == false)
{

TSUp[pos] = (loclose[pos]); 
TSUp.DataColor[pos] = 

TSUp.PrimaryColor;
}
else
{

TSUp[pos] = (loclose[pos]); 
TSDown[pos] = 0;

}
} 
else
{

if(Use2Subgraphs.GetYesNo() == false)
{

TSUp[pos] = (hiclose[pos]); 



TSUp.DataColor[pos] =  
TSUp.SecondaryColor;

}
else
{

TSDown[pos] = (hiclose[pos]);  
TSUp[pos] = 0;

}
}

}
}

}
/
*=======================================================
===================*/

int myDCPeriod(SCStudyInterfaceRef sc, SCFloatArrayRef 
Price, int i);
float percentile(SCStudyInterfaceRef sc, SCFloatArrayRef 
In, SCFloatArrayRef Out, int numBars, int pos, float 
Pct);

int compare (const void *a, const void *b);

SCSFExport 
scsf_AdaptiveMovingPercentile(SCStudyInterfaceRef sc)
{

SCSubgraphRef SGPercentile = sc.Subgraph[0];

SCInputRef INlength = sc.Input[0];
SCInputRef INperiod = sc.Input[1];
SCInputRef INadaptive = sc.Input[2];
SCInputRef INPCT = sc.Input[3];



if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Adaptive Moving Percentile";

sc.StudyDescription = "This study calculates 
the Moving Percentile. Lengths are Adaptive or Manual";

sc.DrawZeros = 0;
sc.AutoLoop = 1;
sc.GraphRegion = 0;
sc.FreeDLL=0; // 1 = dll is freed up, this 

allows debugging. Change back to 0 when code is complete

SGPercentile.Name = "Percentile";
SGPercentile.DrawStyle = DRAWSTYLE_LINE;
SGPercentile.LineWidth = 1;
SGPercentile.PrimaryColor = GREEN;
SGPercentile.SecondaryColor = RED;

INlength.Name = "Input Data";
INlength.SetInputDataIndex(SC_LAST);

INperiod.Name = "Length";
INperiod.SetInt(11);
INperiod.SetIntLimits(1, 1000);

INadaptive.Name = "Adaptive Period? (1-Yes,0-
No)?";

INadaptive.SetInt(1);
INadaptive.SetIntLimits(0,1);

INPCT.Name = "Percentile - 50 is median";
INPCT.SetFloat(50.0f);



INPCT.SetFloatLimits(0.05f,99.95f);

return;
}
int Length = INperiod.GetInt();
int adaptive = INadaptive.GetInt();

float PCT  = INPCT.GetFloat();
unsigned long SC_DataType = 

INlength.GetInputDataIndex();

SCFloatArrayRef Price = 
sc.Subgraph[0].Arrays[0];

SCFloatArrayRef PriceHL = 
sc.Subgraph[0].Arrays[1];

SCFloatArrayRef Temp = 
sc.Subgraph[0].Arrays[2];

SCFloatArrayRef Out = sc.Subgraph[0].Arrays[3];

Price = 
sc.BaseDataIn[SC_DataType];

PriceHL = sc.BaseDataIn[SC_HL];

if (adaptive == 1)
Length = myDCPeriod(sc, PriceHL, sc.Index);

else 
Length = INperiod.GetInt();

sc.DataStartIndex = Length+10;
SGPercentile[sc.Index] = percentile(sc, Price, Out, 

Length, sc.Index, PCT);

}

int myDCPeriod(SCStudyInterfaceRef sc, SCFloatArrayRef 



Price, int i)
{

// John Ehlers Dominant Cycle code for SC
SCFloatArrayRef Phase = sc.Subgraph[22].Arrays[1];
SCFloatArrayRef MAMA =

sc.Subgraph[22].Arrays[2];
SCFloatArrayRef FAMA =

sc.Subgraph[22].Arrays[3];
SCFloatArrayRef Smooth =

sc.Subgraph[22].Arrays[4];
SCFloatArrayRef Detrender =

sc.Subgraph[22].Arrays[5];
SCFloatArrayRef Q1 =

sc.Subgraph[22].Arrays[6];
SCFloatArrayRef I1 =

sc.Subgraph[22].Arrays[7];
SCFloatArrayRef jI =

sc.Subgraph[23].Arrays[0];
SCFloatArrayRef jQ =

sc.Subgraph[23].Arrays[1];
SCFloatArrayRef I2 =

sc.Subgraph[23].Arrays[2];
SCFloatArrayRef Q2 = 

sc.Subgraph[23].Arrays[3];
SCFloatArrayRef Re =

sc.Subgraph[23].Arrays[4];
SCFloatArrayRef Im =

sc.Subgraph[23].Arrays[5];
SCFloatArrayRef Period =

sc.Subgraph[23].Arrays[6];
SCFloatArrayRef SmoothPeriod =

sc.Subgraph[23].Arrays[7];
// smooth
Smooth[i] = (4*Price[i] + 3*Price[i-1] + 

2*Price[i-2] + Price[i-3])/10; 

// detrender



Detrender[i] = (0.0962f*Smooth[i] + 
0.5769f*Smooth[i-2] - 0.5769f*Smooth[i-4] - 
0.0962f*Smooth[i-6])*(0.075f*Period[i-1] + 0.54f); 

// compute InPhase and Quadrature components
Q1[i] = (0.0962f*Detrender[i] + 

0.5769f*Detrender[i-2] - 0.5769f*Detrender[i-4] - 
0.0962f*Detrender[i-6])*(0.075f*Period[i-1] + 0.54f); 

I1[i] = Detrender[i-3];

// Advance the phase of I1 and Q1 by 90 degrees
jI[i] = (0.0962f*I1[i] + 0.5769f*I1[i-2] - 

0.5769f*I1[i-4] - 0.0962f*I1[i-6])*(0.075f*Period[i-1] + 
0.54f); 

jQ[i] = (0.0962f*Q1[i] + 0.5769f*Q1[i-2] - 
0.5769f*Q1[i-4] - 0.0962f*Q1[i-6])*(0.075f*Period[i-1] + 
0.54f);

// Phasor addition for 3 bar averaging
I2[i] = I1[i] - jQ[i]; 
Q2[i] = Q1[i] + jI[i];

// Smooth the I and Q components before applying the 
discriminator

I2[i] = 0.2f*I2[i] + 0.8f*I2[i-1]; 
Q2[i] = 0.2f*Q2[i] + 0.8f*Q2[i-1];

// Homodyne Discriminator
Re[i] = I2[i]*I2[i-1] + Q2[i]*Q2[i-1]; 
Im[i] = I2[i]*Q2[i-1] - Q2[i]*I2[i-1]; 
Re[i] = 0.2f*Re[i] + 0.8f*Re[i-1]; 
Im[i] = 0.2f*Im[i] + 0.8f*Im[i-1]; 

if (Im[i] != 0.0f && Re[i] != 0.0f)
Period[i] = 360/(57.3f*atan(Im[i]/Re[i]));

if (Period[i] > 1.5f*Period[i-1])



Period[i] = 1.5f*Period[i-1];
if (Period[i] < 0.67f*Period[i-1])

Period[i] = 0.67f*Period[i-1] ;
if (Period[i] < 6)

Period[i] = 6 ;
if (Period[i] > 50)

Period[i] = 50 ;
Period[i] = 0.2f*Period[i] + 0.8f*Period[i-1];
SmoothPeriod[i] = 0.33f*Period[i] + 

0.67f*SmoothPeriod[i-1];
return int(SmoothPeriod[i]);

}

float percentile(SCStudyInterfaceRef sc, SCFloatArrayRef 
In, SCFloatArrayRef Out, int numBars, int pos, float 
Pct)
{

float* pTmp;
pTmp = new float[numBars];
int x, ir;
double rank, fractpart, intpart;

// transfer elements to temp array
for (x=0;x < numBars;x++)
{

pTmp[x] = In[pos-x];
}

//sort array in ascending order
//http://www.cplusplus.com/reference/clibrary/

cstdlib/qsort/
qsort(pTmp, numBars, sizeof(float), compare);

// get the rank and fraction of the array
//http://cnx.org/content/m10805/latest/
rank = ((Pct/100.0f)*(numBars-1.0f)) + 1.0f;



// separate the fractional part and the value to the 
left of decimal

//http://www.cplusplus.com/reference/clibrary/cmath/
modf/

fractpart = modf (rank , &intpart);

// get the rank.  1 is subtracted to match the array 
which starts at zero

ir = int(intpart)-1;

// calculate the percentile
Pct = (float)(fractpart*(pTmp[ir+1] - pTmp[ir]) + 

pTmp[ir]);
delete[] pTmp;

// return the value
Out[pos] = Pct;
return(Out[pos]);

}

int compare (const void *a, const void *b)
{

return ( *(int*)a - *(int*)b );
}

/
********************************************************
****************/

SCSFExport scsf_MovingPercentile(SCStudyGraphRef sc)
{

SCSubgraphRef SGPercentile = sc.Subgraph[0];

SCInputRef INlength = sc.Input[0];
SCInputRef INdata = sc.Input[1];
SCInputRef INPercentile = sc.Input[2];



if (sc.SetDefaults)
{

// Set the configuration and defaults

sc.GraphName = "Moving Percentile";

sc.StudyDescription = "This is like a simple 
moving average, except it is calculating the Percentile 
instead of the average.";

sc.DrawZeros = 0;
sc.AutoLoop = 1;
sc.GraphRegion = 0;
sc.FreeDLL=0; // 1 = dll is freed up, this 

allows debugging. Change back to 0 when code is complete

SGPercentile.Name = "Percentile";

INdata.Name = "Input Data";
INdata.SetInputDataIndex(SC_LAST);

INlength.Name = "Length";
INlength.SetInt(14);
INlength.SetIntLimits(1, 1000);

INPercentile.Name = "Percentile";
INPercentile.SetFloat(50.0f);
INPercentile.SetFloatLimits(0.0f,100.0f);
return;

}
int Length = INlength.GetInt();
float Perc = 

INPercentile.GetFloat();
unsigned long SC_DataType = 

INdata.GetInputDataIndex();



float tick = sc.TickSize; 

sc.DataStartIndex = Length;

SCFloatArrayRef Price = 
sc.Subgraph[0].Arrays[0];

SCFloatArrayRef Out = sc.Subgraph[0].Arrays[1];

Price = 
sc.BaseDataIn[SC_DataType];

SGPercentile[sc.Index] = 
sc.RoundToTickSize(percentile(sc, Price, Out, Length, 
sc.Index, Perc),tick);
}

/
********************************************************
****************/

#define ASKCOLOR RGB(255, 128, 128)
#define BIDCOLOR RGB(128, 255, 128)
#define POSDELTACOLOR RGB(32, 255, 32)
#define NEGDELTACOLOR RGB(255, 32, 32)

SCSFExport scsf_DeltaMomentum(SCStudyGraphRef sc) 
{ 

SCSubgraphRef askVol = sc.Subgraph[0];
SCSubgraphRef bidVol = sc.Subgraph[1];
SCSubgraphRef deltaVol = sc.Subgraph[2];
SCSubgraphRef deltaMomentum = sc.Subgraph[3];



if (sc.SetDefaults) {
sc.GraphName = "DeltaMomentum"; 
sc.GraphRegion = 1; 
sc.ScaleRangeType = SCALE_AUTO;
sc.StudyDescription = "DeltaMomentum"; 

sc.FreeDLL = 0; 

sc.AutoLoop = 0; // Manual looping 

askVol.Name = "Ask Volume";
askVol.PrimaryColor = ASKCOLOR;
askVol.DrawStyle = DRAWSTYLE_IGNORE;

bidVol.Name = "Bid Volume";
bidVol.PrimaryColor = BIDCOLOR;
bidVol.DrawStyle = DRAWSTYLE_IGNORE;

deltaVol.Name = "Delta";
deltaVol.DrawStyle = DRAWSTYLE_IGNORE;

deltaMomentum.Name = "Delta Momentum";
deltaMomentum.PrimaryColor = POSDELTACOLOR;
deltaMomentum.SecondaryColor = NEGDELTACOLOR;
deltaMomentum.LineWidth = 2;
deltaMomentum.DrawStyle = DRAWSTYLE_BAR;
deltaMomentum.AutoColoring = AUTOCOLOR_POSNEG;
return; 

} 
int ind = sc.UpdateStartIndex;
if (ind == 0)
{

askVol[ind] = sc.BaseDataIn[SC_ASKVOL][ind];
bidVol[ind] = -sc.BaseDataIn[SC_BIDVOL][ind];
deltaVol[ind] = askVol[ind] + bidVol[ind];



deltaMomentum[ind] = deltaVol[ind];
++ind;

}
for (; ind < sc.ArraySize; ++ind)
{

askVol[ind] = sc.BaseDataIn[SC_ASKVOL][ind];
bidVol[ind] = -sc.BaseDataIn[SC_BIDVOL][ind];
deltaVol[ind] = askVol[ind] + bidVol[ind];
if (deltaVol[ind] > 0) 
{

if (deltaMomentum[ind-1] >= 0)
{

deltaMomentum[ind] = 
deltaMomentum[ind-1] + deltaVol[ind];

}
else
{

deltaMomentum[ind] = deltaVol[ind];
}

}
else if (deltaVol[ind] < 0)
{

if (deltaMomentum[ind-1] <= 0)
{

deltaMomentum[ind] = 
deltaMomentum[ind-1] + deltaVol[ind];

}
else
{

deltaMomentum[ind] = deltaVol[ind];
}

}
else 
{

deltaMomentum[ind] = deltaMomentum[ind-1]; 
}

}



} 

/
********************************************************
****************/

//
// PRC - Polynomial Regression Channel
//
// 20110329 - written by aslan
// 20100330 - added redraw option
//

SCSFExport 
scsf_PolynomialRegressionChannel(SCStudyInterfaceRef sc)
{

SCInputRef PolyDegree  = sc.Input[0];
SCInputRef Period      = sc.Input[1];
SCInputRef StdDev1     = sc.Input[2];
SCInputRef StdDev2     = sc.Input[3];
SCInputRef Redraw      = sc.Input[4];

SCSubgraphRef Fx     = sc.Subgraph[0];
SCSubgraphRef Upper2 = sc.Subgraph[1];
SCSubgraphRef Upper1 = sc.Subgraph[2];
SCSubgraphRef Lower1 = sc.Subgraph[3];
SCSubgraphRef Lower2 = sc.Subgraph[4];

if ( sc.SetDefaults )
{

sc.GraphName = "Polynomial Regression Channel";
sc.StudyDescription = "Polynomial Regression 

Channel";

PolyDegree.Name = "Polynomial Degree (1-4)";
PolyDegree.SetInt(3);
PolyDegree.SetIntLimits(1, 4);



Period.Name = "PRC Period";
Period.SetInt(150);
Period.SetIntLimits(1, 10000);

StdDev1.Name = "Standard Deviation Level 1";
StdDev1.SetFloat(1.618f);
StdDev1.SetFloatLimits(0, 1000);

StdDev2.Name = "Standard Deviation Level 2";
StdDev2.SetFloat(2.0);
StdDev2.SetFloatLimits(0, 1000);

Redraw.Name = "Use Redraw";
Redraw.SetYesNo(1);

Fx.Name = "Mid";
Fx.DrawZeros = false;
Fx.DrawStyle = DRAWSTYLE_LINE;
Fx.LineWidth = 1;
Fx.LineStyle = LINESTYLE_DOT;
Fx.PrimaryColor = COLOR_GRAY;

Upper2.Name = "Upper 2";
Upper2.DrawZeros = false;
Upper2.DrawStyle = 

DRAWSTYLE_FILLTOP_TRANSPARENT;
Upper2.PrimaryColor = COLOR_RED;

Upper1.Name = "Upper 1";
Upper1.DrawZeros = false;
Upper1.DrawStyle = 

DRAWSTYLE_FILLBOTTOM_TRANSPARENT;
Upper1.PrimaryColor = COLOR_RED;

Lower1.Name = "Lower 1";
Lower1.DrawZeros = false;



Lower1.DrawStyle = 
DRAWSTYLE_FILLTOP_TRANSPARENT;

Lower1.PrimaryColor = COLOR_BLUE;

Lower2.Name = "Lower 2";
Lower2.DrawZeros = false;
Lower2.DrawStyle = 

DRAWSTYLE_FILLBOTTOM_TRANSPARENT;
Lower2.PrimaryColor = COLOR_BLUE;

sc.AutoLoop = true;
sc.DrawZeros = false;
sc.GraphRegion = 0;
sc.FreeDLL = 0;  

sc.GlobalDisplayStudyNameSubgraphNamesAndValues 
= 0;

sc.DisplayStudyName = 0;
sc.DisplayStudyInputValues = 0;

return;
}

struct s_PRCData
{

double ai[10][10];
double b[10];
double x[10];
double sx[20];

};

int&  lastIndex = sc.GetPersistentInt(1);
int&  nn        = sc.GetPersistentInt(2);
s_PRCData *p_PRCMemory    = (s_PRCData *) 

sc.GetPersistentPointer(1);



if (sc.LastCallToFunction)
{

// This study is being removed from the chart 
or the chart is being closed - cleanup

if (p_PRCMemory != 0) 
{

sc.FreeMemory(p_PRCMemory);
p_PRCMemory = 0;
sc.SetPersistentPointer(1, p_PRCMemory);

}
return;

}

if (sc.Index == 0)
{

lastIndex = -1;
sc.ValueFormat = sc.BaseGraphValueFormat;

if (p_PRCMemory != 0)
sc.FreeMemory(p_PRCMemory);

p_PRCMemory = 
(s_PRCData*)sc.AllocateMemory(sizeof(s_PRCData));

sc.SetPersistentPointer(1,p_PRCMemory);

if (p_PRCMemory == 0) 
return;

// set up static vars
s_PRCData& PRCData = *p_PRCMemory;

nn = PolyDegree.GetInt() + 1;

//----------------------sx------------



PRCData.sx[1] = Period.GetInt() + 1;
for(int i=1;i<=nn*2-2;i++) {

double sum = 0.0;
for(int n=0;n<=Period.GetInt();n++) {

sum+=pow((double)n,i);
}
PRCData.sx[i+1]=sum;

}  
}

// make sure we have enough bars to start
if (sc.Index < Period.GetInt())

return;

// erase old data on new bar
if (sc.Index != lastIndex)
{

lastIndex = sc.Index;
if (Redraw.GetYesNo())
{

Fx[sc.Index-Period.GetInt()-1] = 0;
Upper2[sc.Index-Period.GetInt()-1] = 0;
Upper1[sc.Index-Period.GetInt()-1] = 0;
Lower1[sc.Index-Period.GetInt()-1] = 0;
Lower2[sc.Index-Period.GetInt()-1] = 0;

}
}

// now lets do the real work
if (p_PRCMemory == 0) 

return;

s_PRCData& PRCData = *p_PRCMemory;

//----------------------syx-----------
for(int i=1;i<=nn;i++) {

double sum=0.0;



for(int n=0;n<=Period.GetInt();n++) {
if(i==1) sum+=sc.Close[sc.Index-n];
else sum+=sc.Close[sc.Index-

n]*pow((double)n,i-1);
}
PRCData.b[i]=sum;

} 
//===============Matrix===============
for(int j=1;j<=nn;j++) {

for(int i=1; i<=nn; i++){
int k=i+j-1;
PRCData.ai[i][j]=PRCData.sx[k];  // reset 

ai matrix
}

}  
//===============Gauss================
for(int k=1; k<=nn-1; k++) {

int    l=0;
double m=0.0;
for(int i=k; i<=nn; i++) {

if(abs(PRCData.ai[i][k])>m) {
m=abs(PRCData.ai[i][k]);
l=i;

}
}
if(l==0) return;   
if (l!=k) {

double tt = 0.0;
for(int j=1; j<=nn; j++){

tt=PRCData.ai[k][j];
PRCData.ai[k][j]=PRCData.ai[l][j];
PRCData.ai[l][j]=tt;

}
tt=PRCData.b[k];
PRCData.b[k]=PRCData.b[l];
PRCData.b[l]=tt;

}  



for(int i=k+1;i<=nn;i++) {
double qq=PRCData.ai[i][k]/PRCData.ai[k]

[k];
for(int j=1;j<=nn;j++) {

if(j==k) PRCData.ai[i][j]=0;
else PRCData.ai[i][j]=PRCData.ai[i][j]-

qq*PRCData.ai[k][j];
}
PRCData.b[i]=PRCData.b[i]-qq*PRCData.b[k];

}
}  
PRCData.x[nn]=PRCData.b[nn]/PRCData.ai[nn][nn];
for(int i=nn-1;i>=1;i--){

double tt=0.0;
for(int j=1;j<=nn-i;j++) {

tt=tt+PRCData.ai[i][i+j]*PRCData.x[i+j];
PRCData.x[i]=(1/PRCData.ai[i]

[i])*(PRCData.b[i]-tt);
}

} 
//====================================
for(int n=0;n<=Period.GetInt();n++) {

double sum=0.0;
for(int k=1;k<=PolyDegree.GetInt();k++) {

sum+=PRCData.x[k+1]*pow((double)n,k);
}
if (n==0 || Redraw.GetYesNo())

Fx[sc.Index-n] = (float)(PRCData.x[1]+sum);
} 
//-------------------Std--------------
double sq=0.0, sq1=0.0, sq2=0.0;
for(int n=0;n<=Period.GetInt();n++) {

sq+=pow(sc.Close[sc.Index-n]-Fx[sc.Index-n],2);
}
sq=sqrt(sq/(Period.GetInt()+1));
sq1=sq*StdDev1.GetFloat();
sq2=sq*StdDev2.GetFloat();



for(int n=0;n<=Period.GetInt();n++) {
if (n==0 || Redraw.GetYesNo())
{

Upper1[sc.Index-n] = (float)(Fx[sc.Index-n]
+sq1);

Lower1[sc.Index-n] = (float)(Fx[sc.Index-
n]-sq1);

Upper2[sc.Index-n] = (float)(Fx[sc.Index-n]
+sq2);

Lower2[sc.Index-n] = (float)(Fx[sc.Index-
n]-sq2);

}
}

}

/
********************************************************
***************/

/*
Volatility Profit Indicator (VPI)
Author: jsyd
Date: 05/04/2011
*/

SCSFExport scsf_VPI(SCStudyGraphRef sc)
{

SCSubgraphRef uBandSubgraph = sc.Subgraph[0];
SCSubgraphRef mBandSubgraph = sc.Subgraph[1];
SCSubgraphRef lBandSubgraph = sc.Subgraph[2];
SCSubgraphRef atrSubgraph = sc.Subgraph[3];
SCSubgraphRef uMaSubgraph = sc.Subgraph[4];
SCSubgraphRef lMaSubgraph = sc.Subgraph[5];

SCInputRef maTypeInput = sc.Input[0];



SCInputRef ulPeriodInput = sc.Input[1];
SCInputRef mPeriodInput = sc.Input[2];
SCInputRef atrPeriodInput = sc.Input[3];
SCInputRef atrMultiInput = sc.Input[4];

if(sc.SetDefaults)
{

sc.GraphName="Volatility Profit Indicator";
sc.StudyDescription="OverBought/OverSold based 

on ATR";

uBandSubgraph.Name = "Upper Band";
uBandSubgraph.DrawStyle = DRAWSTYLE_LINE;
uBandSubgraph.PrimaryColor = RGB(255, 128, 0);
uBandSubgraph.LineWidth = 2;

mBandSubgraph.Name = "Middle Band (Moving 
Average)";

mBandSubgraph.DrawStyle = DRAWSTYLE_LINE;
mBandSubgraph.PrimaryColor = RGB(255, 255, 

255);
mBandSubgraph.LineWidth = 1;

lBandSubgraph.Name = "Lower Band";
lBandSubgraph.DrawStyle = DRAWSTYLE_LINE;
lBandSubgraph.PrimaryColor = RGB(255, 128, 0);
lBandSubgraph.LineWidth = 2;

atrSubgraph.Name = "ATR";
atrSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;

uMaSubgraph.Name = "Upper MA";
uMaSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;

lMaSubgraph.Name = "Lower MA";
lMaSubgraph.DrawStyle = DRAWSTYLE_HIDDEN;



// Inputs
maTypeInput.Name = "Moving Average Type";

maTypeInput.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

ulPeriodInput.Name = "Upper/Lower Band Period";
ulPeriodInput.SetInt(13);
ulPeriodInput.SetIntLimits(1, 10000);

mPeriodInput.Name = "Middle Band Period";
mPeriodInput.SetInt(20);
mPeriodInput.SetIntLimits(1, 10000);

atrPeriodInput.Name = "ATR Period";
atrPeriodInput.SetInt(20);
atrPeriodInput.SetIntLimits(1, 10000);

atrMultiInput.Name = "ATR Multiplier";
atrMultiInput.SetFloat(2);

sc.DrawZeros = false;
        sc.AutoLoop = 1;

sc.FreeDLL = 0;
sc.GraphRegion = 0;
sc.ScaleRangeType=SCALE_SAMEASREGION;

return;
}

int cur = sc.Index;
/*
VPI High Band   = MA(HI, type, x) + y * ATR(z)
VPI Low Band   = MA(LO, type, x) - y * ATR(z)
where...

type = MA Type (default to Exponential)
x = MA Period (default to 13)
y = True Range Multiplier (default to 2)



z = True Range Period (default to 20)
*/
/

*=======================================================
====

ATR

========================================================
===*/

sc.ATR(sc.BaseDataIn, atrSubgraph, 
atrPeriodInput.GetInt(), MOVAVGTYPE_SIMPLE);

sc.MovingAverage(sc.BaseDataIn[SC_HIGH], 
uMaSubgraph, maTypeInput.GetMovAvgType() , cur, 
ulPeriodInput.GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LAST], 
mBandSubgraph, maTypeInput.GetMovAvgType() , cur, 
mPeriodInput.GetInt());

sc.MovingAverage(sc.BaseDataIn[SC_LOW], lMaSubgraph, 
maTypeInput.GetMovAvgType() , cur, 
ulPeriodInput.GetInt());

uBandSubgraph[cur] = uMaSubgraph[cur] + 
(atrMultiInput.GetFloat() * atrSubgraph[cur]);

lBandSubgraph[cur] = lMaSubgraph[cur] - 
(atrMultiInput.GetFloat() * atrSubgraph[cur]);
}

/
********************************************************
***************/
SCSFExport scsf_MACDCOLOR(SCStudyGraphRef sc)
{

if(sc.SetDefaults)
{

sc.GraphName="MACDcolor2";



sc.StudyDescription="MACDcolor2";

sc.Subgraph[0].Name="MACDcolor BAR";
sc.Subgraph[0].DrawStyle = DRAWSTYLE_COLORBAR;
sc.Subgraph[0].LineWidth = 3;

sc.Input[0].Name = "Fast MA Length";
sc.Input[0].SetInt(12);
sc.Input[0].SetIntLimits(1, 1000);

sc.Input[1].Name = "Slow MA Length";
sc.Input[1].SetInt(26);
sc.Input[1].SetIntLimits(1, 1000);

sc.Input[2].Name = "MACD MA LENGTH TRIGGER";
sc.Input[2].SetInt(9);
sc.Input[2].SetIntLimits(1, 1000);

sc.Input[3].Name = "Input Data";
sc.Input[3].SetInputDataIndex(SC_LAST);  

sc.Input[4].Name = "Moving average type";

sc.Input[4].SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);

sc.FreeDLL = 0;
sc.AutoLoop = 1;
sc.GraphRegion = 0;
return;

}
int i = sc.Index;
int len1 = sc.Input[0].GetInt();
int len2 = sc.Input[1].GetInt();
int len3 = sc.Input[2].GetInt();
int ma_type = sc.Input[4].GetInt();
int data_type_indx = 

(int)sc.Input[3].GetInputDataIndex();



SCFloatArrayRef in= sc.BaseDataIn[data_type_indx];

const DWORD upColor = RGB(0, 255, 0);
const DWORD downColor = RGB(255, 0, 0);
const DWORD neturalColor = RGB(0, 0, 255);

sc.MACD(in, sc.Subgraph[0], sc.Index, len1, len2, 
len3,ma_type);

float MACD = sc.Subgraph[0][sc.Index];
float MACDMA = sc.Subgraph[0].Arrays[2][sc.Index];
float MACDDifference = sc.Subgraph[0].Arrays[3]

[sc.Index];
//Copy to Visible Subgraphs

sc.Subgraph[3][sc.Index] = MACDDifference;

SCFloatArrayRef macd = sc.Subgraph[3];

sc.ExponentialMovAvg(in, sc.Subgraph[4], i, 8);
sc.ExponentialMovAvg(in, sc.Subgraph[5], i, 21);  

SCFloatArrayRef ema8 = sc.Subgraph[4];
SCFloatArrayRef ema21 = sc.Subgraph[5];

if(
(macd[i] > macd[i-1])
&&(ema8[i]>=ema8[i-1])
)

{



sc.Subgraph[0].DataColor[sc.Index] =upColor ;

}
else if ( 

(macd[i] < macd[i-1])
&&(ema8[i]<=ema8[i-1])
)

{
sc.Subgraph[0].DataColor[sc.Index] = downColor;

}
else 
{

sc.Subgraph[0].DataColor[sc.Index] = 
neturalColor;

}
}

/
********************************************************
****************/

SCSFExport scsf_HorizontalGrid(SCStudyGraphRef sc)
{

SCSubgraphRef L1 = sc.Subgraph[0];
SCSubgraphRef L2 = sc.Subgraph[1];
SCSubgraphRef L3 = sc.Subgraph[2];
SCSubgraphRef L4 = sc.Subgraph[3];
SCSubgraphRef L5 = sc.Subgraph[4];
SCSubgraphRef L6 = sc.Subgraph[5];
SCSubgraphRef L7 = sc.Subgraph[6];
SCSubgraphRef L8 = sc.Subgraph[7];
SCSubgraphRef L9 = sc.Subgraph[8];
SCSubgraphRef L10 = sc.Subgraph[9];
SCSubgraphRef L11 = sc.Subgraph[10];
SCSubgraphRef L12 = sc.Subgraph[11];
SCSubgraphRef L13 = sc.Subgraph[12];



SCSubgraphRef L14 = sc.Subgraph[13];
SCSubgraphRef L15 = sc.Subgraph[14];
SCSubgraphRef L16 = sc.Subgraph[15];
SCSubgraphRef L17 = sc.Subgraph[16];
SCSubgraphRef L18 = sc.Subgraph[17];
SCSubgraphRef L19 = sc.Subgraph[18];
SCSubgraphRef L20 = sc.Subgraph[19];
SCSubgraphRef L21 = sc.Subgraph[20];
SCSubgraphRef L22 = sc.Subgraph[21];
SCSubgraphRef L23 = sc.Subgraph[22];
SCSubgraphRef L24 = sc.Subgraph[23];
SCSubgraphRef L25 = sc.Subgraph[24];
SCSubgraphRef L26 = sc.Subgraph[25];
SCSubgraphRef L27 = sc.Subgraph[26];
SCSubgraphRef L28 = sc.Subgraph[27];
SCSubgraphRef L29 = sc.Subgraph[28];
SCSubgraphRef L30 = sc.Subgraph[29];
SCSubgraphRef L31 = sc.Subgraph[30];
SCSubgraphRef L32 = sc.Subgraph[31];
SCSubgraphRef L33 = sc.Subgraph[32];
SCSubgraphRef L34 = sc.Subgraph[33];
SCSubgraphRef L35 = sc.Subgraph[34];
SCSubgraphRef L36 = sc.Subgraph[35];
SCSubgraphRef L37 = sc.Subgraph[36];
SCSubgraphRef L38 = sc.Subgraph[37];
SCSubgraphRef L39 = sc.Subgraph[38];
SCSubgraphRef L40 = sc.Subgraph[39];

SCInputRef GridStart = sc.Input[0];
SCInputRef GridSpacing = sc.Input[1];

if (sc.SetDefaults)
{

sc.GraphName = "Horizontal Grid";

sc.ScaleRangeType = SCALE_SAMEASREGION;



sc.DrawZeros = 0;
sc.GraphRegion = 0;
sc.ValueFormat = 3;
sc.AutoLoop = 1;
sc.FreeDLL= 0;

GridStart.Name = "Grid Starting Number";
GridStart.SetFloat(1200.0);

GridSpacing.Name = "Grid Spacing";
GridSpacing.SetFloat(5.0);

L1.Name = "L1";
L2.Name = "L2";
L3.Name = "L3";
L4.Name = "L4";
L5.Name = "L5";
L6.Name = "L6";
L7.Name = "L7";
L8.Name = "L8";
L9.Name = "L9";
L10.Name = "L10";
L11.Name = "L11";
L12.Name = "L12";
L13.Name = "L13";
L14.Name = "L14";
L15.Name = "L15";
L16.Name = "L16";
L17.Name = "L17";
L18.Name = "L18";
L19.Name = "L19";
L20.Name = "L20";
L21.Name = "L21";
L22.Name = "L22";
L23.Name = "L23";
L24.Name = "L24";
L25.Name = "L25";



L26.Name = "L26";
L27.Name = "L27";
L28.Name = "L28";
L29.Name = "L29";
L30.Name = "L30";
L31.Name = "L31";
L32.Name = "L32";
L33.Name = "L33";
L34.Name = "L34";
L35.Name = "L35";
L36.Name = "L36";
L37.Name = "L37";
L38.Name = "L38";
L39.Name = "L39";
L40.Name = "L40";

return;
}

float GridSpacingVal = GridSpacing.GetFloat();
float GridStartVal = GridStart.GetFloat()-

GridSpacingVal;

L1[sc.Index] = GridStartVal+GridSpacingVal;
L2[sc.Index] = GridStartVal+GridSpacingVal*2;
L3[sc.Index] = GridStartVal+GridSpacingVal*3;
L4[sc.Index] = GridStartVal+GridSpacingVal*4;
L5[sc.Index] = GridStartVal+GridSpacingVal*5;
L6[sc.Index] = GridStartVal+GridSpacingVal*6;
L7[sc.Index] = GridStartVal+GridSpacingVal*7;
L8[sc.Index] = GridStartVal+GridSpacingVal*8;
L9[sc.Index] = GridStartVal+GridSpacingVal*9;
L10[sc.Index] = GridStartVal+GridSpacingVal*10;
L11[sc.Index] = GridStartVal+GridSpacingVal*11;
L12[sc.Index] = GridStartVal+GridSpacingVal*12;
L13[sc.Index] = GridStartVal+GridSpacingVal*13;



L14[sc.Index] = GridStartVal+GridSpacingVal*14;
L15[sc.Index] = GridStartVal+GridSpacingVal*15;
L16[sc.Index] = GridStartVal+GridSpacingVal*16;
L17[sc.Index] = GridStartVal+GridSpacingVal*17;
L18[sc.Index] = GridStartVal+GridSpacingVal*18;
L19[sc.Index] = GridStartVal+GridSpacingVal*19;
L20[sc.Index] = GridStartVal+GridSpacingVal*20;
L21[sc.Index] = GridStartVal+GridSpacingVal*21;
L22[sc.Index] = GridStartVal+GridSpacingVal*22;
L23[sc.Index] = GridStartVal+GridSpacingVal*23;
L24[sc.Index] = GridStartVal+GridSpacingVal*24;
L25[sc.Index] = GridStartVal+GridSpacingVal*25;
L26[sc.Index] = GridStartVal+GridSpacingVal*26;
L27[sc.Index] = GridStartVal+GridSpacingVal*27;
L28[sc.Index] = GridStartVal+GridSpacingVal*28;
L29[sc.Index] = GridStartVal+GridSpacingVal*29;
L30[sc.Index] = GridStartVal+GridSpacingVal*30;
L31[sc.Index] = GridStartVal+GridSpacingVal*31;
L32[sc.Index] = GridStartVal+GridSpacingVal*32;
L33[sc.Index] = GridStartVal+GridSpacingVal*33;
L34[sc.Index] = GridStartVal+GridSpacingVal*34;
L35[sc.Index] = GridStartVal+GridSpacingVal*35;
L36[sc.Index] = GridStartVal+GridSpacingVal*36;
L37[sc.Index] = GridStartVal+GridSpacingVal*37;
L38[sc.Index] = GridStartVal+GridSpacingVal*38;
L39[sc.Index] = GridStartVal+GridSpacingVal*39;
L40[sc.Index] = GridStartVal+GridSpacingVal*40;

}

/
********************************************************
****************/

SCSFExport scsf_RunningVwapBands(SCStudyGraphRef sc)
{



    if (sc.SetDefaults)
    {
        sc.GraphName = "RunningVwapBands";
        sc.GraphRegion = 0;
        sc.ScaleRangeType = SCALE_SAMEASREGION; // So it 
does not squish the chart
        

sc.StudyDescription = "RunningVwapBands. 
Discussion Subtopic: <a href=""http://
www.sierrachart.com/supportboard/showthread.php?
t=21886"">http://www.sierrachart.com/supportboard/
showthread.php?t=21886</a>";
        

        sc.FreeDLL = 0;

        sc.AutoLoop = 0; // Manual looping
        
        sc.Subgraph[0].Name = "Vwap";
        sc.Subgraph[0].PrimaryColor = RGB(0, 0, 255);
        sc.Subgraph[0].LineWidth = 2;
        sc.Subgraph[0].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[0].LineStyle = LINESTYLE_SOLID;
        
        sc.Subgraph[1].Name = "Vwsd1 Upper";
        sc.Subgraph[1].PrimaryColor = RGB(0, 0, 255);
        sc.Subgraph[1].LineWidth = 1;
        sc.Subgraph[1].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[1].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[2].Name = "Vwsd1 Lower";
        sc.Subgraph[2].PrimaryColor = RGB(0, 0, 255);
        sc.Subgraph[2].LineWidth = 1;
        sc.Subgraph[2].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[2].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[3].Name = "Vwsd2 Upper";



        sc.Subgraph[3].PrimaryColor = RGB(0, 0, 255);
        sc.Subgraph[3].LineWidth = 1;
        sc.Subgraph[3].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[3].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[4].Name = "Vwsd2 Lower";
        sc.Subgraph[4].PrimaryColor = RGB(0, 0, 255);
        sc.Subgraph[4].LineWidth = 1;
        sc.Subgraph[4].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[4].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[5].Name = "Vwsd3 Upper";
        sc.Subgraph[5].PrimaryColor = RGB(0, 0, 255);
        sc.Subgraph[5].LineWidth = 1;
        sc.Subgraph[5].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[5].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[6].Name = "Vwsd3 Lower";
        sc.Subgraph[6].PrimaryColor = RGB(0, 0, 255);
        sc.Subgraph[6].LineWidth = 1;
        sc.Subgraph[6].DrawStyle = DRAWSTYLE_LINE;
        sc.Subgraph[6].LineStyle = LINESTYLE_DASH;
        
        sc.Subgraph[7].Name = "Index";
        sc.Subgraph[7].PrimaryColor = RGB(255, 255, 
255);
        
        sc.Subgraph[8].Name = "FirstBarIndex";
        sc.Subgraph[8].PrimaryColor = RGB(255, 255, 
255);
        
        sc.Subgraph[9].Name = "TradingSessionIndex";
        sc.Subgraph[9].PrimaryColor = RGB(255, 255, 
255);
        
        
        sc.Input[0].Name  = "Input Data";



        sc.Input[0].SetInputDataIndex(SC_LAST);
        
        sc.Input[1].Name = "Display Historically";
        sc.Input[1].SetYesNo(1);
        
        sc.Input[2].Name = "Use Chart Settings Start 
Time instead of 0:00";
        sc.Input[2].SetYesNo(0);
        
        sc.Input[3].Name = "Number of Trading Sessions";
        sc.Input[3].SetInt(1);
        sc.Input[3].SetIntLimits(1, 260);
        
        sc.Input[4].Name = "Reset Running Average";
        sc.Input[4].SetYesNo(1);
        
        
        return;
    }

    long InputDataIndex = 
sc.Input[0].GetInputDataIndex();
    int DisplayHistorically = sc.Input[1].GetYesNo(); // 
Display historically (Yes/No)
    int UseChartSettingsStartTime = 
sc.Input[2].GetYesNo(); // Use Chart Settings Start Time 
instead of 0:00 (Yes/No)
    int NumberTradingSessions = sc.Input[3].GetInt();
    int ResetRunningAverage = sc.Input[4].GetYesNo();

    
    int Tsst, Cbd; // Trading session start time / 
Current bar date
    SCDateTime Cbdt, Pbdt, Tssdt; // Current bar date/
time / Previous bar date/time / Trading session start 
date/time
    



    bool NewTradingSession; // New trading session
    SCFloatArrayRef TradingSessionIndex = 
sc.Subgraph[1].Arrays[0];

    int& FirstBarIndex = sc.PersistVars->i1; // New 
trading session bar index

    
    SCFloatArrayRef InputData = 
sc.Subgraph[0].Arrays[0]; // InputData
    SCFloatArrayRef Vol = sc.Subgraph[0].Arrays[1]; // 
Volume of bar
    SCFloatArrayRef Rsidtv = 
sc.Subgraph[0].Arrays[2]; // Running sum of (InputData) 
* (Volume)
    SCFloatArrayRef Rsv = sc.Subgraph[0].Arrays[3]; // 
Running sum of Volume
    SCFloatArrayRef Vwap = sc.Subgraph[0].Arrays[4]; // 
Volume weighted average price
    SCFloatArrayRef Rssd = sc.Subgraph[0].Arrays[5]; // 
Running sum of (squared deviations of InputData from 
Vwap) * (Volume)
    SCFloatArrayRef Vwsd = sc.Subgraph[0].Arrays[6]; // 
Volume weighted standard deviation
    
    
    int Index = sc.UpdateStartIndex;
    
    
    // If "Use Chart Settings Start Time instead of 
0:00" is "Yes", then if using the evening session times, 
then use evening session
    // start time otherwise use day session start time
    // If "Use Chart Settings Start Time instead of 
0:00" is "No" then use 0:00 as start time
    Tsst = UseChartSettingsStartTime ? 
(sc.UseSecondStartEndTimes ? sc.StartTime2 : 



sc.StartTime1) : 0;

    
    if (Index == 0)
    {
        TradingSessionIndex[Index] = 0;
        FirstBarIndex = 0;
        
        InputData[Index] = sc.BaseDataIn[InputDataIndex]
[Index];
        Vol[Index] = sc.BaseDataIn[SC_VOLUME][Index];
        
        Rsidtv[Index] = InputData[Index] * Vol[Index];
        Rsv[Index] = Vol[Index];
        
        if (Rsv[Index] > 0)
        {
            Vwap[Index] = Rsidtv[Index] / Rsv[Index];
            Rssd[Index] = pow(InputData[Index] - 
Vwap[Index], 2) * Vol[Index];
            Vwsd[Index] = sqrt(Rssd[Index] / 
Rsv[Index]);
        }
        else
        {
            Vwap[Index] = 0;
            Rssd[Index] = 0;
            Vwsd[Index] = 0;    
        }

        
        sc.Subgraph[0][Index] = Vwap[Index];
        sc.Subgraph[1][Index] = Vwap[Index] + 1 * 
Vwsd[Index];
        sc.Subgraph[2][Index] = Vwap[Index] - 1 * 
Vwsd[Index];
        sc.Subgraph[3][Index] = Vwap[Index] + 2 * 



Vwsd[Index];
        sc.Subgraph[4][Index] = Vwap[Index] - 2 * 
Vwsd[Index];
        sc.Subgraph[5][Index] = Vwap[Index] + 3 * 
Vwsd[Index];
        sc.Subgraph[6][Index] = Vwap[Index] - 3 * 
Vwsd[Index];
        
        
        ++Index;
    }
    
    
    for (; Index < sc.ArraySize; ++Index)
    {
        Cbd = sc.BaseDateTimeIn[Index].GetDate();
        Tssdt = COMBINE_DATE_TIME(Cbd, Tsst);
        Cbdt = sc.BaseDateTimeIn[Index];
        Pbdt = sc.BaseDateTimeIn[Index - 1];
        
        if (Cbdt >= Tssdt && Pbdt < Tssdt)
        {
            NewTradingSession = true;
            TradingSessionIndex[Index] = 
TradingSessionIndex[Index - 1] + 1;
        }
        else
        {
            NewTradingSession = false;
            TradingSessionIndex[Index] = 
TradingSessionIndex[Index - 1];
        }
        
        InputData[Index] = sc.BaseDataIn[InputDataIndex]
[Index];
        Vol[Index] = sc.BaseDataIn[SC_VOLUME][Index];
        



        if (NewTradingSession)
        {
            if (!DisplayHistorically)
            {
                int Ptslbi = Index - 1; // Previous 
trading session last bar index
                
                int a = Ptslbi - 1;
                
                while ( int(TradingSessionIndex[Ptslbi] 
+ 0.5f) == int(TradingSessionIndex[a] + 0.5f) && a >= 
0 )
                {
                    sc.Subgraph[0][a] = Vwap[Ptslbi];
                    sc.Subgraph[1][a] = Vwap[Ptslbi] + 1 
* Vwsd[Ptslbi];
                    sc.Subgraph[2][a] = Vwap[Ptslbi] - 1 
* Vwsd[Ptslbi];
                    sc.Subgraph[3][a] = Vwap[Ptslbi] + 2 
* Vwsd[Ptslbi];
                    sc.Subgraph[4][a] = Vwap[Ptslbi] - 2 
* Vwsd[Ptslbi];
                    sc.Subgraph[5][a] = Vwap[Ptslbi] + 3 
* Vwsd[Ptslbi];
                    sc.Subgraph[6][a] = Vwap[Ptslbi] - 3 
* Vwsd[Ptslbi];
                    
                    --a;
                }
            }
            
            if ( int(TradingSessionIndex[Index] + 0.5f) 
>= NumberTradingSessions )
            {
                if (ResetRunningAverage)
                {
                    Rsidtv[Index - 1] = 0;



                    Rsv[Index - 1] = 0;
                    Rssd[Index - 1] = 0;
                    
                    TradingSessionIndex[Index] = 0;
                    FirstBarIndex = Index;
                }
                else
                {
                    while 
( int(TradingSessionIndex[Index] + 0.5f) - 
int(TradingSessionIndex[FirstBarIndex] + 0.5f) > 
NumberTradingSessions )
                    {
                        Rsidtv[Index - 1] -= 
InputData[FirstBarIndex] * Vol[FirstBarIndex];
                        Rsv[Index - 1] -= 
Vol[FirstBarIndex];
                        Rssd[Index - 1] -= 
pow(InputData[FirstBarIndex] - Vwap[FirstBarIndex], 2) * 
Vol[FirstBarIndex];
                        
                        ++FirstBarIndex;
                    }
                }
            }
        }
        else
        {
            if (!ResetRunningAverage)
            {
                SCDateTime 
FirstBarofRunningAverageDateTime;
                int CurrentBarTime;
                int FirstBarofRunningAverageTime;
                int FirstBarofRunningAverageDate;
                
                CurrentBarTime = 



sc.BaseDateTimeIn[Index].GetTime();
                FirstBarofRunningAverageTime = 
sc.BaseDateTimeIn[FirstBarIndex].GetTime();
                
                if (CurrentBarTime < Tsst && 
FirstBarofRunningAverageTime >= Tsst)
                {
                    FirstBarofRunningAverageDate = 
sc.BaseDateTimeIn[FirstBarIndex].GetDate() + 1;
                }
                else
                {
                    FirstBarofRunningAverageDate = 
sc.BaseDateTimeIn[FirstBarIndex].GetDate();
                }
                
                FirstBarofRunningAverageDateTime = 
COMBINE_DATE_TIME(FirstBarofRunningAverageDate, 
CurrentBarTime);
                
                
                while (FirstBarofRunningAverageDateTime 
>= sc.BaseDateTimeIn[FirstBarIndex] && 
                int(TradingSessionIndex[Index] + 0.5f) - 
int(TradingSessionIndex[FirstBarIndex] + 0.5f) == 
NumberTradingSessions)
                {
                    Rsidtv[Index - 1] -= 
InputData[FirstBarIndex] * Vol[FirstBarIndex];
                    Rsv[Index - 1] -= 
Vol[FirstBarIndex];
                    Rssd[Index - 1] -= 
pow(InputData[FirstBarIndex] - Vwap[FirstBarIndex], 2) * 
Vol[FirstBarIndex];                
                    
                    ++FirstBarIndex;
                }



            }        
        }
        
        Rsidtv[Index] = InputData[Index] * Vol[Index] + 
Rsidtv[Index - 1];
        Rsv[Index] = Vol[Index] + Rsv[Index - 1];
            
        if (Rsv[Index] > 0)
        {
            Vwap[Index] = Rsidtv[Index] / Rsv[Index];
            Rssd[Index] = pow(InputData[Index] - 
Vwap[Index], 2) * Vol[Index] + Rssd[Index - 1];
            Vwsd[Index] = sqrt(Rssd[Index] / 
Rsv[Index]);
        }
        else
        {
            Vwap[Index] = 0;
            Rssd[Index] = 0;
            Vwsd[Index] = 0;
        }
            
            
        if (!DisplayHistorically && Index == 
sc.ArraySize - 1)
        {
            int Ctslbi = Index; // Current trading 
session last bar index
            
            int a = Ctslbi - 1;
            
            while ( int(TradingSessionIndex[Ctslbi] + 
0.5f) == int(TradingSessionIndex[a] + 0.5f) && a >= 0 )
            {
                sc.Subgraph[0][a] = Vwap[Ctslbi];
                sc.Subgraph[1][a] = Vwap[Ctslbi] + 1 * 
Vwsd[Ctslbi];



                sc.Subgraph[2][a] = Vwap[Ctslbi] - 1 * 
Vwsd[Ctslbi];
                sc.Subgraph[3][a] = Vwap[Ctslbi] + 2 * 
Vwsd[Ctslbi];
                sc.Subgraph[4][a] = Vwap[Ctslbi] - 2 * 
Vwsd[Ctslbi];
                sc.Subgraph[5][a] = Vwap[Ctslbi] + 3 * 
Vwsd[Ctslbi];
                sc.Subgraph[6][a] = Vwap[Ctslbi] - 3 * 
Vwsd[Ctslbi];
                
                --a;
            }
        }
        
        
        sc.Subgraph[0][Index] = Vwap[Index];
        sc.Subgraph[1][Index] = Vwap[Index] + 1 * 
Vwsd[Index];
        sc.Subgraph[2][Index] = Vwap[Index] - 1 * 
Vwsd[Index];
        sc.Subgraph[3][Index] = Vwap[Index] + 2 * 
Vwsd[Index];
        sc.Subgraph[4][Index] = Vwap[Index] - 2 * 
Vwsd[Index];
        sc.Subgraph[5][Index] = Vwap[Index] + 3 * 
Vwsd[Index];
        sc.Subgraph[6][Index] = Vwap[Index] - 3 * 
Vwsd[Index];
        sc.Subgraph[7][Index] = Index;
        sc.Subgraph[8][Index] = FirstBarIndex;
        sc.Subgraph[9][Index] = 
TradingSessionIndex[Index];
    }
}  

/



********************************************************
****************/

SCSFExport scsf_VIDYA(SCStudyInterfaceRef sc)
{

// Inputs
SCInputRef InputData            = sc.Input[0];
SCInputRef InputLength            = sc.Input[1];
SCInputRef SigmaPeriod            = sc.Input[2];

// Graphs
SCSubgraphRef VIDYA                = sc.Subgraph[0];

// Arrays
SCFloatArrayRef CMO                = 

sc.Subgraph[0].Arrays[0];

// Defaults
if (sc.SetDefaults)
{

sc.GraphName = "VIDYA";
sc.StudyDescription = "VIDYA (Variable Index 

Dynamic Average)";
sc.GraphRegion = 0;

// Inputs

InputData.Name = "Input Data";
InputData.SetInputDataIndex(SC_LAST);

InputLength.Name = "Input Length";
InputLength.SetInt(20);

SigmaPeriod.Name = "Sigma Period";
SigmaPeriod.SetInt(10);

// Graphs



VIDYA.Name = "VIDYA";
VIDYA.DrawStyle = DRAWSTYLE_LINE;
VIDYA.PrimaryColor = COLOR_CYAN;
VIDYA.LineWidth = 2;

// Set Graph Region
sc.GraphRegion = 0;

// Auto Looping On
sc.AutoLoop = 1;

// During development only set to 1
sc.FreeDLL = 0;

// Must return
return;

}

//
// CMO
//

float sum_up = 0;
float sum_down = 0;
for (int j = (sc.Index-InputLength.GetInt()

+1);j<=sc.Index;j++)
{

if (sc.BaseData[InputData.GetInputDataIndex()]
[j]<sc.BaseData[InputData.GetInputDataIndex()][j-1])

{
sum_down += 

sc.BaseData[InputData.GetInputDataIndex()][j-1] - 
sc.BaseData[InputData.GetInputDataIndex()][j];

}
else if 

(sc.BaseData[InputData.GetInputDataIndex()]



[j]>sc.BaseData[InputData.GetInputDataIndex()][j-1])
{

sum_up += 
sc.BaseData[InputData.GetInputDataIndex()][j] - 
sc.BaseData[InputData.GetInputDataIndex()][j-1];

}
}

float fCMO;

if(sum_up+sum_down == 0)
fCMO = CMO[sc.Index-1];

else
fCMO = 100.0f*((sum_up-sum_down)/

(sum_up+sum_down));

//
// VIDYA
//

float absCMO = fabs(fCMO)/100;
float sigmaConstant = 2/(float(SigmaPeriod.GetInt()

+1));

if (sc.Index == 0)
VIDYA[sc.Index] = sc.Close[sc.Index];

else
VIDYA[sc.Index] = 

(sigmaConstant*absCMO*sc.Close[sc.Index]) + (1-
(sigmaConstant*absCMO)) * VIDYA[sc.Index-1];

}  
/
********************************************************
****************/
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/*
 *  /MathJax.js
 *
 *  Copyright (c) 2009-2017 The MathJax Consortium
 *
 *  Licensed under the Apache License, Version 2.0 (the 
"License");
 *  you may not use this file except in compliance with 
the License.
 *  You may obtain a copy of the License at
 *
 *      http://www.apache.org/licenses/LICENSE-2.0
 *
 *  Unless required by applicable law or agreed to in 
writing, software



 *  distributed under the License is distributed on an 
"AS IS" BASIS,
 *  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either 
express or implied.
 *  See the License for the specific language governing 
permissions and
 *  limitations under the License.
 */

if(document.getElementById&&document.childNodes&&documen
t.createElement){if(!(window.MathJax&&MathJax.Hub))
{if(window.MathJax)
{window.MathJax={AuthorConfig:window.MathJax}}
else{window.MathJax={}}
MathJax.isPacked=true;MathJax.version="2.7.2";MathJax.fi
leversion="2.7.2";MathJax.cdnVersion="2.7.2";MathJax.cdn
FileVersions={};(function(d){var b=window[d];if(!b)
{b=window[d]={}}var e=[];var c=function(f){var 
g=f.constructor;if(!g){g=function(){}}for(var h in f)
{if(h!=="constructor"&&f.hasOwnProperty(h)){g[h]=f[h]}}
return g};var a=function(){return function(){return 
arguments.callee.Init.call(this,arguments)}};b.Object=c(
{constructor:a(),Subclass:function(f,h){var 
g=a();g.SUPER=this;g.Init=this.Init;g.Subclass=this.Subc
lass;g.Augment=this.Augment;g.protoFunction=this.protoFu
nction;g.can=this.can;g.has=this.has;g.isa=this.isa;g.pr
ototype=new 
this(e);g.prototype.constructor=g;g.Augment(f,h);return 
g},Init:function(f){var 
g=this;if(f.length===1&&f[0]===e){return g}if(!(g 
instanceof f.callee)){g=new f.callee(e)}return 
g.Init.apply(g,f)||g},Augment:function(f,g){var h;if(f!
=null){for(h in f){if(f.hasOwnProperty(h))
{this.protoFunction(h,f[h])}}if(f.toString!
==this.prototype.toString&&f.toString!=={}.toString)
{this.protoFunction("toString",f.toString)}}if(g!=null)
{for(h in g){if(g.hasOwnProperty(h)){this[h]=g[h]}}}



return this},protoFunction:function(g,f)
{this.prototype[g]=f;if(typeof f==="function")
{f.SUPER=this.SUPER.prototype}},prototype:
{Init:function(){},SUPER:function(f){return 
f.callee.SUPER},can:function(f){return 
typeof(this[f])==="function"},has:function(f){return 
typeof(this[f])!=="undefined"},isa:function(f){return(f 
instanceof Object)&&(this instanceof 
f)}},can:function(f){return 
this.prototype.can.call(this,f)},has:function(f){return 
this.prototype.has.call(this,f)},isa:function(g){var 
f=this;while(f){if(f===g){return true}else{f=f.SUPER}}
return false},SimpleSUPER:c({constructor:function(f)
{return this.SimpleSUPER.define(f)},define:function(f)
{var h={};if(f!=null){for(var g in f)
{if(f.hasOwnProperty(g)){h[g]=this.wrap(g,f[g])}}
if(f.toString!==this.prototype.toString&&f.toString!
=={}.toString)
{h.toString=this.wrap("toString",f.toString)}}return 
h},wrap:function(i,h){if(typeof(h)!=="function"||!
h.toString().match(/\.\s*SUPER\s*\(/)){return h}var 
g=function(){this.SUPER=g.SUPER[i];try{var 
f=h.apply(this,arguments)}catch(j){delete 
this.SUPER;throw j}delete this.SUPER;return 
f};g.toString=function(){return 
h.toString.apply(h,arguments)};return 
g}})});b.Object.isArray=Array.isArray||function(f)
{return Object.prototype.toString.call(f)==="[object 
Array]"};b.Object.Array=Array})("MathJax");
(function(BASENAME){var BASE=window[BASENAME];if(!BASE)
{BASE=window[BASENAME]={}}var 
isArray=BASE.Object.isArray;var CALLBACK=function(data)
{var cb=function(){return 
arguments.callee.execute.apply(arguments.callee,argument
s)};for(var id in CALLBACK.prototype)
{if(CALLBACK.prototype.hasOwnProperty(id))
{if(typeof(data[id])!=="undefined"){cb[id]=data[id]}



else{cb[id]=CALLBACK.prototype[id]}}}
cb.toString=CALLBACK.prototype.toString;return 
cb};CALLBACK.prototype={isCallback:true,hook:function()
{},data:[],object:window,execute:function(){if(!
this.called||this.autoReset){this.called=!
this.autoReset;return 
this.hook.apply(this.object,this.data.concat([].slice.ca
ll(arguments,0)))}},reset:function(){delete 
this.called},toString:function(){return 
this.hook.toString.apply(this.hook,arguments)}};var 
ISCALLBACK=function(f)
{return(typeof(f)==="function"&&f.isCallback)};var 
EVAL=function(code){return eval.call(window,code)};var 
TESTEVAL=function(){EVAL("var __TeSt_VaR__ = 
1");if(window.__TeSt_VaR__){try{delete 
window.__TeSt_VaR__}catch(error)
{window.__TeSt_VaR__=null}}else{if(window.execScript)
{EVAL=function(code){BASE.__code=code;code="try 
{"+BASENAME+".__result = eval("+BASENAME+".__code)} 
catch(err) {"+BASENAME+".__result = 
err}";window.execScript(code);var 
result=BASE.__result;delete BASE.__result;delete 
BASE.__code;if(result instanceof Error){throw result}
return result}}else{EVAL=function(code)
{BASE.__code=code;code="try {"+BASENAME+".__result = 
eval("+BASENAME+".__code)} catch(err) 
{"+BASENAME+".__result = err}";var 
head=(document.getElementsByTagName("head"))[0];if(!
head){head=document.body}var 
script=document.createElement("script");script.appendChi
ld(document.createTextNode(code));head.appendChild(scrip
t);head.removeChild(script);var 
result=BASE.__result;delete BASE.__result;delete 
BASE.__code;if(result instanceof Error){throw result}
return result}}}TESTEVAL=null};var 
USING=function(args,i){if(arguments.length>1)
{if(arguments.length===2&&!(typeof 



arguments[0]==="function")&&arguments[0] instanceof 
Object&&typeof arguments[1]==="number")
{args=[].slice.call(args,i)}
else{args=[].slice.call(arguments,0)}}
if(isArray(args)&&args.length===1&&typeof(args[0])==="fu
nction"){args=args[0]}if(typeof args==="function")
{if(args.execute===CALLBACK.prototype.execute){return 
args}return CALLBACK({hook:args})}else{if(isArray(args))
{if(typeof(args[0])==="string"&&args[1] instanceof 
Object&&typeof args[1][args[0]]==="function"){return 
CALLBACK({hook:args[1]
[args[0]],object:args[1],data:args.slice(2)})}
else{if(typeof args[0]==="function"){return 
CALLBACK({hook:args[0],data:args.slice(1)})}
else{if(typeof args[1]==="function"){return 
CALLBACK({hook:args[1],object:args[0],data:args.slice(2)
})}}}}else{if(typeof(args)==="string"){if(TESTEVAL)
{TESTEVAL()}return CALLBACK({hook:EVAL,data:[args]})}
else{if(args instanceof Object){return CALLBACK(args)}
else{if(typeof(args)==="undefined"){return 
CALLBACK({})}}}}}throw Error("Can't make callback from 
given data")};var DELAY=function(time,callback)
{callback=USING(callback);callback.timeout=setTimeout(ca
llback,time);return callback};var 
WAITFOR=function(callback,signal)
{callback=USING(callback);if(!callback.called)
{WAITSIGNAL(callback,signal);signal.pending++}};var 
WAITEXECUTE=function(){var signals=this.signal;delete 
this.signal;this.execute=this.oldExecute;delete 
this.oldExecute;var 
result=this.execute.apply(this,arguments);if(ISCALLBACK(
result)&&!result.called){WAITSIGNAL(result,signals)}
else{for(var i=0,m=signals.length;i<m;i++)
{signals[i].pending--;if(signals[i].pending<=0)
{signals[i].call()}}}};var 
WAITSIGNAL=function(callback,signals){if(!
isArray(signals)){signals=[signals]}if(!callback.signal)



{callback.oldExecute=callback.execute;callback.execute=W
AITEXECUTE;callback.signal=signals}
else{if(signals.length===1)
{callback.signal.push(signals[0])}
else{callback.signal=callback.signal.concat(signals)}}};
var AFTER=function(callback)
{callback=USING(callback);callback.pending=0;for(var 
i=1,m=arguments.length;i<m;i++){if(arguments[i])
{WAITFOR(arguments[i],callback)}}
if(callback.pending===0){var 
result=callback();if(ISCALLBACK(result))
{callback=result}}return callback};var 
HOOKS=MathJax.Object.Subclass({Init:function(reset)
{this.hooks=[];this.remove=[];this.reset=reset;this.runn
ing=false},Add:function(hook,priority)
{if(priority==null){priority=10}if(!ISCALLBACK(hook))
{hook=USING(hook)}hook.priority=priority;var 
i=this.hooks.length;while(i>0&&priority<this.hooks[i-1].
priority){i--}this.hooks.splice(i,0,hook);return 
hook},Remove:function(hook){for(var 
i=0,m=this.hooks.length;i<m;i++)
{if(this.hooks[i]===hook){if(this.running)
{this.remove.push(i)}else{this.hooks.splice(i,1)}
return}}},Execute:function(){var 
callbacks=[{}];this.running=true;for(var 
i=0,m=this.hooks.length;i<m;i++){if(this.reset)
{this.hooks[i].reset()}var 
result=this.hooks[i].apply(window,arguments);if(ISCALLBA
CK(result)&&!result.called){callbacks.push(result)}}
this.running=false;if(this.remove.length)
{this.RemovePending()}if(callbacks.length===1){return 
null}if(callbacks.length===2){return callbacks[1]}return 
AFTER.apply({},callbacks)},RemovePending:function()
{this.remove=this.remove.sort();for(var 
i=this.remove.length-1;i>=0;i--){this.hooks.splice(i,1)}
this.remove=[]}});var 
EXECUTEHOOKS=function(hooks,data,reset){if(!hooks)



{return null}if(!isArray(hooks)){hooks=[hooks]}if(!
isArray(data)){data=(data==null?[]:[data])}var 
handler=HOOKS(reset);for(var i=0,m=hooks.length;i<m;i++)
{handler.Add(hooks[i])}return 
handler.Execute.apply(handler,data)};var 
QUEUE=BASE.Object.Subclass({Init:function()
{this.pending=this.running=0;this.queue=[];this.Push.app
ly(this,arguments)},Push:function(){var callback;for(var 
i=0,m=arguments.length;i<m;i++)
{callback=USING(arguments[i]);if(callback===arguments[i]
&&!callback.called)
{callback=USING(["wait",this,callback])}
this.queue.push(callback)}if(!this.running&&!
this.pending){this.Process()}return 
callback},Process:function(queue){while(!this.running&&!
this.pending&&this.queue.length){var 
callback=this.queue[0];queue=this.queue.slice(1);this.qu
eue=[];this.Suspend();var 
result=callback();this.Resume();if(queue.length)
{this.queue=queue.concat(this.queue)}
if(ISCALLBACK(result)&&!result.called)
{WAITFOR(result,this)}}},Suspend:function()
{this.running++},Resume:function(){if(this.running)
{this.running--}},call:function()
{this.Process.apply(this,arguments)},wait:function(callb
ack){return callback}});var 
SIGNAL=QUEUE.Subclass({Init:function(name)
{QUEUE.prototype.Init.call(this);this.name=name;this.pos
ted=[];this.listeners=HOOKS(true);this.posting=false;thi
s.callback=null},Post:function(message,callback,forget)
{callback=USING(callback);if(this.posting||this.pending)
{this.Push(["Post",this,message,callback,forget])}
else{this.callback=callback;callback.reset();if(!forget)
{this.posted.push(message)}
this.Suspend();this.posting=true;var 
result=this.listeners.Execute(message);if(ISCALLBACK(res
ult)&&!result.called){WAITFOR(result,this)}



this.Resume();this.posting=false;if(!this.pending)
{this.call()}}return callback},Clear:function(callback)
{callback=USING(callback);if(this.posting||this.pending)
{callback=this.Push(["Clear",this,callback])}
else{this.posted=[];callback()}return 
callback},call:function()
{this.callback(this);this.Process()},Interest:function(c
allback,ignorePast,priority)
{callback=USING(callback);this.listeners.Add(callback,pr
iority);if(!ignorePast){for(var 
i=0,m=this.posted.length;i<m;i++){callback.reset();var 
result=callback(this.posted[i]);if(ISCALLBACK(result)&&i
===this.posted.length-1){WAITFOR(result,this)}}}return 
callback},NoInterest:function(callback)
{this.listeners.Remove(callback)},MessageHook:function(m
sg,callback,priority){callback=USING(callback);if(!
this.hooks)
{this.hooks={};this.Interest(["ExecuteHooks",this])}if(!
this.hooks[msg]){this.hooks[msg]=HOOKS(true)}
this.hooks[msg].Add(callback,priority);for(var 
i=0,m=this.posted.length;i<m;i++)
{if(this.posted[i]==msg)
{callback.reset();callback(this.posted[i])}}
callback.msg=msg;return 
callback},ExecuteHooks:function(msg){var 
type=(isArray(msg)?msg[0]:msg);if(!this.hooks[type])
{return null}return 
this.hooks[type].Execute(msg)},RemoveHook:function(hook)
{this.hooks[hook.msg].Remove(hook)}},{signals:
{},find:function(name){if(!SIGNAL.signals[name])
{SIGNAL.signals[name]=new SIGNAL(name)}return 
SIGNAL.signals[name]}});BASE.Callback=BASE.CallBack=USIN
G;BASE.Callback.Delay=DELAY;BASE.Callback.After=AFTER;BA
SE.Callback.Queue=QUEUE;BASE.Callback.Signal=SIGNAL.find
;BASE.Callback.Hooks=HOOKS;BASE.Callback.ExecuteHooks=EX
ECUTEHOOKS})("MathJax");(function(e){var 
a=window[e];if(!a){a=window[e]={}}var 



d=(navigator.vendor==="Apple Computer, Inc."&&typeof 
navigator.vendorSub==="undefined");var g=0;var 
h=function(i)
{if(document.styleSheets&&document.styleSheets.length>g)
{g=document.styleSheets.length}if(!i){i=document.head||
((document.getElementsByTagName("head"))[0]);if(!i)
{i=document.body}}return i};var f=[];var c=function()
{for(var k=0,j=f.length;k<j;k++)
{a.Ajax.head.removeChild(f[k])}f=[]};var 
b={};b[e]="";b.a11y="[MathJax]/extensions/
a11y";b.Contrib="https://cdn.mathjax.org/mathjax/
contrib";a.Ajax={loaded:{},loading:{},loadHooks:
{},timeout:15*1000,styleDelay:1,config:
{root:"",path:b},params:{},STATUS:
{OK:1,ERROR:-1},fileURL:function(j){var 
i;while((i=j.match(/^\[([-._a-z0-9]+)\]/
i))&&b.hasOwnProperty(i[1])){j=(b[i[1]]||
this.config.root)+j.substr(i[1].length+2)}return 
j},fileName:function(j){var 
i=this.config.root;if(j.substr(0,i.length)===i)
{j="["+e+"]"+j.substr(i.length)}do{var k=false;for(var l 
in b){if(b.hasOwnProperty(l)&&b[l])
{if(j.substr(0,b[l].length)===b[l])
{j="["+l+"]"+j.substr(b[l].length);k=true;break}}}}
while(k);return j},fileRev:function(j){var 
i=a.cdnFileVersions[j]||a.cdnVersion||"";if(i){i="?
V="+i}return i},urlRev:function(i){return 
this.fileURL(i)+this.fileRev(i)},Require:function(k,n)
{n=a.Callback(n);var l;if(k instanceof Object){for(var j 
in k){if(k.hasOwnProperty(j))
{l=j.toUpperCase();k=k[j]}}}else{l=k.split(/
\./).pop().toUpperCase()}
if(this.params.noContrib&&k.substr(0,9)==="[Contrib]")
{n(this.STATUS.ERROR)}
else{k=this.fileURL(k);if(this.loaded[k])
{n(this.loaded[k])}else{var m={};m[l]=k;this.Load(m,n)}}
return n},Load:function(k,m){m=a.Callback(m);var l;if(k 



instanceof Object){for(var j in k)
{if(k.hasOwnProperty(j)){l=j.toUpperCase();k=k[j]}}}
else{l=k.split(/\./).pop().toUpperCase()}
k=this.fileURL(k);if(this.loading[k]){this.addHook(k,m)}
else{this.head=h(this.head);if(this.loader[l])
{this.loader[l].call(this,k,m)}else{throw Error("Can't 
load files of type "+l)}}return 
m},LoadHook:function(l,m,k){m=a.Callback(m);if(l 
instanceof Object){for(var j in l)
{if(l.hasOwnProperty(j)){l=l[j]}}}
l=this.fileURL(l);if(this.loaded[l]){m(this.loaded[l])}
else{this.addHook(l,m,k)}return 
m},addHook:function(j,k,i){if(!this.loadHooks[j])
{this.loadHooks[j]=MathJax.Callback.Hooks()}
this.loadHooks[j].Add(k,i);k.file=j},removeHook:function
(i){if(this.loadHooks[i.file])
{this.loadHooks[i.file].Remove(i);if(!
this.loadHooks[i.file].hooks.length){delete 
this.loadHooks[i.file]}}},Preloading:function(){for(var 
l=0,j=arguments.length;l<j;l++){var 
k=this.fileURL(arguments[l]);if(!this.loading[k])
{this.loading[k]={preloaded:true}}}},loader:
{JS:function(k,m){var j=this.fileName(k);var 
i=document.createElement("script");var 
l=a.Callback(["loadTimeout",this,k]);this.loading[k]={ca
llback:m,timeout:setTimeout(l,this.timeout),status:this.
STATUS.OK,script:i};this.loading[k].message=a.Message.Fi
le(j);i.onerror=l;i.type="text/
javascript";i.src=k+this.fileRev(j);this.head.appendChil
d(i)},CSS:function(j,l){var i=this.fileName(j);var 
k=document.createElement("link");k.rel="stylesheet";k.ty
pe="text/
css";k.href=j+this.fileRev(i);this.loading[j]={callback:
l,message:a.Message.File(i),status:this.STATUS.OK};this.
head.appendChild(k);this.timer.create.call(this,
[this.timer.file,j],k)}},timer:{create:function(j,i)
{j=a.Callback(j);if(i.nodeName==="STYLE"&&i.styleSheet&&



typeof(i.styleSheet.cssText)!=="undefined")
{j(this.STATUS.OK)}
else{if(window.chrome&&i.nodeName==="LINK")
{j(this.STATUS.OK)}else{if(d){this.timer.start(this,
[this.timer.checkSafari2,g++,j],this.styleDelay)}
else{this.timer.start(this,
[this.timer.checkLength,i,j],this.styleDelay)}}}return 
j},start:function(j,i,k,l)
{i=a.Callback(i);i.execute=this.execute;i.time=this.time
;i.STATUS=j.STATUS;i.timeout=l||
j.timeout;i.delay=i.total=k||0;if(k){setTimeout(i,k)}
else{i()}},time:function(i)
{this.total+=this.delay;this.delay=Math.floor(this.delay
*1.05+5);if(this.total>=this.timeout)
{i(this.STATUS.ERROR);return 1}return 
0},file:function(j,i){if(i<0){a.Ajax.loadTimeout(j)}
else{a.Ajax.loadComplete(j)}},execute:function()
{this.hook.call(this.object,this,this.data[0],this.data[
1])},checkSafari2:function(i,j,k){if(i.time(k)){return}
if(document.styleSheets.length>j&&document.styleSheets[j
].cssRules&&document.styleSheets[j].cssRules.length)
{k(i.STATUS.OK)}
else{setTimeout(i,i.delay)}},checkLength:function(i,l,n)
{if(i.time(n)){return}var m=0;var j=(l.sheet||
l.styleSheet);try{if((j.cssRules||j.rules||[]).length>0)
{m=1}}catch(k){if(k.message.match(/protected variable|
restricted URI/)){m=1}else{if(k.message.match(/Security 
error/)){m=1}}}if(m)
{setTimeout(a.Callback([n,i.STATUS.OK]),0)}
else{setTimeout(i,i.delay)}}},loadComplete:function(i)
{i=this.fileURL(i);var j=this.loading[i];if(j&&!
j.preloaded)
{a.Message.Clear(j.message);clearTimeout(j.timeout);if(j
.script){if(f.length===0){setTimeout(c,0)}
f.push(j.script)}this.loaded[i]=j.status;delete 
this.loading[i];this.addHook(i,j.callback)}else{if(j)
{delete this.loading[i]}



this.loaded[i]=this.STATUS.OK;j={status:this.STATUS.OK}}
if(!this.loadHooks[i]){return null}return 
this.loadHooks[i].Execute(j.status)},loadTimeout:functio
n(i){if(this.loading[i].timeout)
{clearTimeout(this.loading[i].timeout)}
this.loading[i].status=this.STATUS.ERROR;this.loadError(
i);this.loadComplete(i)},loadError:function(i)
{a.Message.Set(["LoadFailed","File failed to load: 
%1",i],null,2000);a.Hub.signal.Post(["file load 
error",i])},Styles:function(k,l){var 
i=this.StyleString(k);if(i===""){l=a.Callback(l);l()}
else{var j=document.createElement("style");j.type="text/
css";this.head=h(this.head);this.head.appendChild(j);if(
j.styleSheet&&typeof(j.styleSheet.cssText)!
=="undefined"){j.styleSheet.cssText=i}
else{j.appendChild(document.createTextNode(i))}
l=this.timer.create.call(this,l,j)}return 
l},StyleString:function(n){if(typeof(n)==="string")
{return n}var k="",o,m;for(o in n)
{if(n.hasOwnProperty(o)){if(typeof n[o]==="string")
{k+=o+" {"+n[o]+"}\n"}else{if(a.Object.isArray(n[o]))
{for(var l=0;l<n[o].length;l++){m={};m[o]=n[o]
[l];k+=this.StyleString(m)}}
else{if(o.substr(0,6)==="@media"){k+=o+" 
{"+this.StyleString(n[o])+"}\n"}else{if(n[o]!=null)
{m=[];for(var j in n[o]){if(n[o].hasOwnProperty(j))
{if(n[o][j]!=null){m[m.length]=j+": "+n[o][j]}}}k+=o+" 
{"+m.join("; ")+"}\n"}}}}}}return k}}})
("MathJax");MathJax.HTML={Element:function(d,f,e){var 
g=document.createElement(d),h;if(f)
{if(f.hasOwnProperty("style")){var 
c=f.style;f.style={};for(h in c){if(c.hasOwnProperty(h))
{f.style[h.replace(/-([a-z])/g,this.ucMatch)]=c[h]}}}
MathJax.Hub.Insert(g,f);for(h in f){if(h==="role"||
h.substr(0,5)==="aria-"){g.setAttribute(h,f[h])}}}if(e)
{if(!MathJax.Object.isArray(e)){e=[e]}for(var 
b=0,a=e.length;b<a;b++){if(MathJax.Object.isArray(e[b]))



{g.appendChild(this.Element(e[b][0],e[b][1],e[b][2]))}
else{if(d==="script"){this.setScript(g,e[b])}
else{g.appendChild(document.createTextNode(e[b]))}}}}
return g},ucMatch:function(a,b){return 
b.toUpperCase()},addElement:function(b,a,d,c){return 
b.appendChild(this.Element(a,d,c))},TextNode:function(a)
{return 
document.createTextNode(a)},addText:function(a,b){return 
a.appendChild(this.TextNode(b))},setScript:function(a,b)
{if(this.setScriptBug){a.text=b}else{while(a.firstChild)
{a.removeChild(a.firstChild)}
this.addText(a,b)}},getScript:function(a){var 
b=(a.text===""?a.innerHTML:a.text);return b.replace(/
^\s+/,"").replace(/\s+$/,"")},Cookie:
{prefix:"mjx",expires:365,Set:function(a,e){var 
d=[];if(e){for(var g in e){if(e.hasOwnProperty(g))
{d.push(g+":"+e[g].toString().replace(/&/g,"&&"))}}}var 
b=this.prefix+"."+a+"="+escape(d.join("&;"));if(this.exp
ires){var f=new Date();f.setDate(f.getDate()
+this.expires);b+="; expires="+f.toGMTString()}
try{document.cookie=b+"; path=/"}catch(c)
{}},Get:function(a,d){if(!d){d={}}var g=new 
RegExp("(?:^|;\\s*)"+this.prefix+"\\."+a+"=([^;]*)(?:;|
$)");var f;try{f=g.exec(document.cookie)}catch(c){}
if(f&&f[1]!==""){var 
j=unescape(f[1]).split("&;");for(var 
e=0,b=j.length;e<b;e++){f=j[e].match(/([^:]+):(.*)/);var 
h=f[2].replace(/&&/g,"&");if(h==="true"){h=true}
else{if(h==="false"){h=false}else{if(h.match(/^-?(\d+(\.
\d+)?|\.\d+)$/)){h=parseFloat(h)}}}d[f[1]]=h}}return 
d}}};MathJax.Localization={locale:"en",directory:"[MathJ
ax]/localization",strings:{ar:
{menuTitle:"\u0627\u0644\u0639\u0631\u0628\u064A\u0629"}
,ast:{menuTitle:"asturianu"},bg:
{menuTitle:"\u0431\u044A\u043B\u0433\u0430\u0440\u0441\u
043A\u0438"},bcc:
{menuTitle:"\u0628\u0644\u0648\u0686\u06CC"},br:



{menuTitle:"brezhoneg"},ca:
{menuTitle:"catal\u00E0"},cdo:{menuTitle:"M\u00ECng-
d\u0115\u0324ng-ng\u1E73\u0304"},cs:
{menuTitle:"\u010De\u0161tina"},da:
{menuTitle:"dansk"},de:{menuTitle:"Deutsch"},diq:
{menuTitle:"Zazaki"},en:
{menuTitle:"English",isLoaded:true},eo:
{menuTitle:"Esperanto"},es:
{menuTitle:"espa\u00F1ol"},fa:
{menuTitle:"\u0641\u0627\u0631\u0633\u06CC"},fi:
{menuTitle:"suomi"},fr:{menuTitle:"fran\u00E7ais"},gl:
{menuTitle:"galego"},he:
{menuTitle:"\u05E2\u05D1\u05E8\u05D9\u05EA"},ia:
{menuTitle:"interlingua"},it:{menuTitle:"italiano"},ja:
{menuTitle:"\u65E5\u672C\u8A9E"},kn:
{menuTitle:"\u0C95\u0CA8\u0CCD\u0CA8\u0CA1"},ko:
{menuTitle:"\uD55C\uAD6D\uC5B4"},lb:
{menuTitle:"L\u00EBtzebuergesch"},lki:
{menuTitle:"\u0644\u06D5\u06A9\u06CC"},lt:
{menuTitle:"lietuvi\u0173"},mk:
{menuTitle:"\u043C\u0430\u043A\u0435\u0434\u043E\u043D\u
0441\u043A\u0438"},nl:{menuTitle:"Nederlands"},oc:
{menuTitle:"occitan"},pl:{menuTitle:"polski"},pt:
{menuTitle:"portugu\u00EAs"},"pt-br":
{menuTitle:"portugu\u00EAs do Brasil"},ru:
{menuTitle:"\u0440\u0443\u0441\u0441\u043A\u0438\u0439"}
,sco:{menuTitle:"Scots"},scn:{menuTitle:"sicilianu"},sk:
{menuTitle:"sloven\u010Dina"},sl:
{menuTitle:"sloven\u0161\u010Dina"},sv:
{menuTitle:"svenska"},th:
{menuTitle:"\u0E44\u0E17\u0E22"},tr:
{menuTitle:"T\u00FCrk\u00E7e"},uk:
{menuTitle:"\u0443\u043A\u0440\u0430\u0457\u043D\u0441\u
044C\u043A\u0430"},vi:{menuTitle:"Ti\u1EBFng 
Vi\u1EC7t"},"zh-hans":
{menuTitle:"\u4E2D\u6587\uFF08\u7B80\u4F53\uFF09"},"zh-
hant":{menuTitle:"\u6C49\u8BED"}},pattern:/%(\d+|\{\d+



\}|\{[a-z]+:\%\d+(?:\|(?:%\{\d+\}|%.|[^\}])*)+\}|.)/
g,SPLIT:("axb".split(/(x)/).length===3?function(a,b)
{return a.split(b)}:function(c,e){var 
a=[],b,d=0;e.lastIndex=0;while((b=e.exec(c)))
{a.push(c.substr(d,b.index-
d));a.push.apply(a,b.slice(1));d=b.index+b[0].length}
a.push(c.substr(d));return a}),_:function(b,a)
{if(MathJax.Object.isArray(a)){return 
this.processSnippet(b,a)}return 
this.processString(this.lookupPhrase(b,a),
[].slice.call(arguments,2))},processString:function(l,p,
g){var 
j,e,o=MathJax.Object.isArray;for(j=0,e=p.length;j<e;j++)
{if(g&&o(p[j])){p[j]=this.processSnippet(g,p[j])}}var 
f=this.SPLIT(l,this.pattern);for(j=1,e=f.length;j<e;j+=2
){var q=f[j].charAt(0);if(q>="0"&&q<="9")
{f[j]=p[f[j]-1];if(typeof f[j]==="number")
{f[j]=this.number(f[j])}}else{if(q==="{")
{q=f[j].substr(1);if(q>="0"&&q<="9")
{f[j]=p[f[j].substr(1,f[j].length-2)-1];if(typeof 
f[j]==="number"){f[j]=this.number(f[j])}}else{var 
k=f[j].match(/^\{([a-z]+):%(\d+)\|(.*)\}$/);if(k)
{if(k[1]==="plural"){var d=p[k[2]-1];if(typeof 
d==="undefined"){f[j]="???"}else{d=this.plural(d)-1;var 
h=k[3].replace(/(^|[^%])(%%)*%\|/g,"$1$2%
\uEFEF").split(/\|/);if(d>=0&&d<h.length)
{f[j]=this.processString(h[d].replace(/\uEFEF/
g,"|"),p,g)}else{f[j]="???"}}}else{f[j]="%"+f[j]}}}}}
if(f[j]==null){f[j]="???"}}if(!g){return f.join("")}var 
a=[],b="";for(j=0;j<e;j++){b+=f[j];j++;if(j<e)
{if(o(f[j])){a.push(b);a=a.concat(f[j]);b=""}
else{b+=f[j]}}}if(b!==""){a.push(b)}return 
a},processSnippet:function(g,e){var c=[];for(var 
d=0,b=e.length;d<b;d++){if(MathJax.Object.isArray(e[d]))
{var f=e[d];if(typeof f[1]==="string"){var h=f[0];if(!
MathJax.Object.isArray(h)){h=[g,h]}var 
a=this.lookupPhrase(h,f[1]);c=c.concat(this.processMarkd



own(a,f.slice(2),g))}
else{if(MathJax.Object.isArray(f[1]))
{c=c.concat(this.processSnippet.apply(this,f))}
else{if(f.length>=3)
{c.push([f[0],f[1],this.processSnippet(g,f[2])])}
else{c.push(e[d])}}}}else{c.push(e[d])}}return 
c},markdownPattern:/(%.)|(\*{1,3})((?:%.|.)+?)\2|(`+)
((?:%.|.)+?)\4|\[((?:%.|.)+?)\]\(([^\s\)]+)
\)/,processMarkdown:function(b,h,d){var j=[],e;var 
c=b.split(this.markdownPattern);var g=c[0];for(var 
f=1,a=c.length;f<a;f+=8){if(c[f+1])
{e=this.processString(c[f+2],h,d);if(!
MathJax.Object.isArray(e)){e=[e]}e=[["b","i","i"]
[c[f+1].length-1],{},e];if(c[f+1].length===3){e=["b",
{},e]}}else{if(c[f+3])
{e=this.processString(c[f+4].replace(/^\s/,"").replace(/
\s$/,""),h,d);if(!MathJax.Object.isArray(e)){e=[e]}
e=["code",{},e]}else{if(c[f+5])
{e=this.processString(c[f+5],h,d);if(!
MathJax.Object.isArray(e)){e=[e]}e=["a",
{href:this.processString(c[f+6],h),target:"_blank"},e]}
else{g+=c[f];e=null}}}if(e)
{j=this.concatString(j,g,h,d);j.push(e);g=""}if(c[f+7]!
==""){g+=c[f+7]}}j=this.concatString(j,g,h,d);return 
j},concatString:function(a,c,b,d){if(c!="")
{c=this.processString(c,b,d);if(!
MathJax.Object.isArray(c)){c=[c]}a=a.concat(c)}return 
a},lookupPhrase:function(f,a,d){if(!d){d="_"}
if(MathJax.Object.isArray(f))
{d=(f[0]||"_");f=(f[1]||"")}var 
c=this.loadDomain(d);if(c){MathJax.Hub.RestartAfter(c)}
var b=this.strings[this.locale];if(b){if(b.domains&&d in 
b.domains){var e=b.domains[d];if(e.strings&&f in 
e.strings){a=e.strings[f]}}}return 
a},loadFile:function(b,d,e)
{e=MathJax.Callback(e);b=(d.file||b);if(!b.match(/
\.js$/)){b+=".js"}if(!b.match(/^([a-z]+:|\[MathJax\])/))



{var a=(this.strings[this.locale].directory||
this.directory+"/"+this.locale||"[MathJax]/
localization/"+this.locale);b=a+"/"+b}var 
c=MathJax.Ajax.Require(b,function()
{d.isLoaded=true;return e()});return(c.called?
null:c)},loadDomain:function(c,e){var 
b,a=this.strings[this.locale];if(a){if(!a.isLoaded)
{b=this.loadFile(this.locale,a);if(b){return 
MathJax.Callback.Queue(b,["loadDomain",this,c]).Push(e||
{})}}if(a.domains&&c in a.domains){var 
d=a.domains[c];if(!d.isLoaded)
{b=this.loadFile(c,d);if(b){return 
MathJax.Callback.Queue(b).Push(e)}}}}return 
MathJax.Callback(e)()},Try:function(a)
{a=MathJax.Callback(a);a.autoReset=true;try{a()}catch(b)
{if(!b.restart){throw b}
MathJax.Callback.After(["Try",this,a],b.restart)}},reset
Locale:function(a){if(!a){return}
a=a.toLowerCase();while(!this.strings[a]){var 
c=a.lastIndexOf("-");if(c===-1){return}
a=a.substring(0,c)}var 
b=this.strings[a].remap;this.locale=b?
b:a},setLocale:function(a)
{this.resetLocale(a);if(MathJax.Menu)
{this.loadDomain("MathMenu")}},addTranslation:function(b
,e,c){var d=this.strings[b],a=false;if(!d)
{d=this.strings[b]={};a=true}if(!d.domains)
{d.domains={}}if(e){if(!d.domains[e]){d.domains[e]={}}
d=d.domains[e]}
MathJax.Hub.Insert(d,c);if(a&&MathJax.Menu.menu)
{MathJax.Menu.CreateLocaleMenu()}},setCSS:function(b)
{var a=this.strings[this.locale];if(a){if(a.fontFamily)
{b.style.fontFamily=a.fontFamily}if(a.fontDirection)
{b.style.direction=a.fontDirection;if(a.fontDirection===
"rtl"){b.style.textAlign="right"}}}return 
b},fontFamily:function(){var 
a=this.strings[this.locale];return(a?



a.fontFamily:null)},fontDirection:function(){var 
a=this.strings[this.locale];return(a?
a.fontDirection:null)},plural:function(b){var 
a=this.strings[this.locale];if(a&&a.plural){return 
a.plural(b)}if(b==1){return 1}return 
2},number:function(b){var 
a=this.strings[this.locale];if(a&&a.number){return 
a.number(b)}return b}};MathJax.Message={ready:false,log:
[{}],current:null,textNodeBug:(navigator.vendor==="Apple 
Computer, Inc."&&typeof 
navigator.vendorSub==="undefined")||
(window.hasOwnProperty&&window.hasOwnProperty("konqueror
")),styles:{"#MathJax_Message":
{position:"fixed",left:"1px",bottom:"2px","background-
color":"#E6E6E6",border:"1px solid 
#959595",margin:"0px",padding:"2px 8px","z-
index":"102",color:"black","font-
size":"80%",width:"auto","white-
space":"nowrap"},"#MathJax_MSIE_Frame":
{position:"absolute",top:0,left:0,width:"0px","z-
index":101,border:"0px",margin:"0px",padding:"0px"}},bro
wsers:{MSIE:function(a)
{MathJax.Message.msieFixedPositionBug=((document.documen
tMode||0)<7);if(MathJax.Message.msieFixedPositionBug)
{MathJax.Hub.config.styles["#MathJax_Message"].position=
"absolute"}
MathJax.Message.quirks=(document.compatMode==="BackCompa
t")},Chrome:function(a)
{MathJax.Hub.config.styles["#MathJax_Message"].bottom="1
.5em";MathJax.Hub.config.styles["#MathJax_Message"].left
="1em"}},Init:function(a){if(a){this.ready=true}if(!
document.body||!this.ready){return false}
if(this.div&&this.div.parentNode==null)
{this.div=document.getElementById("MathJax_Message");if(
this.div){this.text=this.div.firstChild}}if(!this.div)
{var 
b=document.body;if(this.msieFixedPositionBug&&window.att



achEvent)
{b=this.frame=this.addDiv(document.body);b.removeAttribu
te("id");b.style.position="absolute";b.style.border=b.st
yle.margin=b.style.padding="0px";b.style.zIndex="101";b.
style.height="0px";b=this.addDiv(b);b.id="MathJax_MSIE_F
rame";window.attachEvent("onscroll",this.MoveFrame);wind
ow.attachEvent("onresize",this.MoveFrame);this.MoveFrame
()}
this.div=this.addDiv(b);this.div.style.display="none";th
is.text=this.div.appendChild(document.createTextNode("")
)}return true},addDiv:function(a){var 
b=document.createElement("div");b.id="MathJax_Message";i
f(a.firstChild){a.insertBefore(b,a.firstChild)}
else{a.appendChild(b)}return b},MoveFrame:function(){var 
a=(MathJax.Message.quirks?
document.body:document.documentElement);var 
b=MathJax.Message.frame;b.style.left=a.scrollLeft+"px";b
.style.top=a.scrollTop+"px";b.style.width=a.clientWidth+
"px";b=b.firstChild;b.style.height=a.clientHeight+"px"},
localize:function(a){return 
MathJax.Localization._(a,a)},filterText:function(a,c,b)
{if(MathJax.Hub.config.messageStyle==="simple")
{if(b==="LoadFile"){if(!this.loading)
{this.loading=this.localize("Loading")+" "}
a=this.loading;this.loading+="."}
else{if(b==="ProcessMath"){if(!this.processing)
{this.processing=this.localize("Processing")+" "}
a=this.processing;this.processing+="."}
else{if(b==="TypesetMath"){if(!this.typesetting)
{this.typesetting=this.localize("Typesetting")+" "}
a=this.typesetting;this.typesetting+="."}}}}return 
a},clearCounts:function(){delete this.loading;delete 
this.processing;delete 
this.typesetting},Set:function(c,e,b){if(e==null)
{e=this.log.length;this.log[e]={}}var 
d="";if(MathJax.Object.isArray(c))
{d=c[0];if(MathJax.Object.isArray(d)){d=d[1]}



try{c=MathJax.Localization._.apply(MathJax.Localization,
c)}catch(a){if(!a.restart){throw a}if(!a.restart.called)
{if(this.log[e].restarted==null)
{this.log[e].restarted=0}this.log[e].restarted++;delete 
this.log[e].cleared;MathJax.Callback.After(["Set",this,c
,e,b],a.restart);return e}}}if(this.timer)
{clearTimeout(this.timer);delete this.timer}
this.log[e].text=c;this.log[e].filteredText=c=this.filte
rText(c,e,d);if(typeof(this.log[e].next)==="undefined")
{this.log[e].next=this.current;if(this.current!=null)
{this.log[this.current].prev=e}this.current=e}
if(this.current===e&&MathJax.Hub.config.messageStyle!
=="none"){if(this.Init()){if(this.textNodeBug)
{this.div.innerHTML=c}else{this.text.nodeValue=c}
this.div.style.display="";if(this.status)
{window.status="";delete this.status}}
else{window.status=c;this.status=true}}
if(this.log[e].restarted){if(this.log[e].cleared){b=0}
if(--this.log[e].restarted===0){delete 
this.log[e].cleared}}if(b)
{setTimeout(MathJax.Callback(["Clear",this,e]),b)}
else{if(b==0){this.Clear(e,0)}}return 
e},Clear:function(b,a){if(this.log[b].prev!=null)
{this.log[this.log[b].prev].next=this.log[b].next}
if(this.log[b].next!=null)
{this.log[this.log[b].next].prev=this.log[b].prev}
if(this.current===b)
{this.current=this.log[b].next;if(this.text)
{if(this.div.parentNode==null){this.Init()}
if(this.current==null){if(this.timer)
{clearTimeout(this.timer);delete this.timer}if(a==null)
{a=600}if(a===0){this.Remove()}
else{this.timer=setTimeout(MathJax.Callback(["Remove",th
is]),a)}}else{if(MathJax.Hub.config.messageStyle!
=="none"){if(this.textNodeBug)
{this.div.innerHTML=this.log[this.current].filteredText}
else{this.text.nodeValue=this.log[this.current].filtered



Text}}}if(this.status){window.status="";delete 
this.status}}else{if(this.status)
{window.status=(this.current==null?"":this.log[this.curr
ent].text)}}}delete this.log[b].next;delete 
this.log[b].prev;delete 
this.log[b].filteredText;if(this.log[b].restarted)
{this.log[b].cleared=true}},Remove:function()
{this.text.nodeValue="";this.div.style.display="none"},F
ile:function(a){return this.Set(["LoadFile","Loading 
%1",a],null,null)},Log:function(){var b=[];for(var 
c=1,a=this.log.length;c<a;c++){b[c]=this.log[c].text}
return b.join("\n")}};MathJax.Hub={config:
{root:"",config:[],styleSheets:[],styles:
{".MathJax_Preview":{color:"#888"}},jax:[],extensions:
[],preJax:null,postJax:null,displayAlign:"center",displa
yIndent:"0",preRemoveClass:"MathJax_Preview",showProcess
ingMessages:true,messageStyle:"normal",delayStartupUntil
:"none",skipStartupTypeset:false,elements:
[],positionToHash:true,showMathMenu:true,showMathMenuMSI
E:true,menuSettings:
{zoom:"None",CTRL:false,ALT:false,CMD:false,Shift:false,
discoverable:false,zscale:"200%",renderer:null,font:"Aut
o",context:"MathJax",locale:null,mpContext:false,mpMouse
:false,texHints:true,FastPreview:null,assistiveMML:null,
inTabOrder:true,semantics:false},errorSettings:{message:
["[",["MathProcessingError","Math Processing 
Error"],"]"],style:{color:"#CC0000","font-
style":"italic"}},ignoreMMLattributes:
{}},preProcessors:MathJax.Callback.Hooks(true),inputJax:
{},outputJax:{order:
{}},processSectionDelay:50,processUpdateTime:250,process
UpdateDelay:10,signal:MathJax.Callback.Signal("Hub"),Con
fig:function(a)
{this.Insert(this.config,a);if(this.config.Augment)
{this.Augment(this.config.Augment)}},CombineConfig:funct
ion(c,f){var b=this.config,g,e;c=c.split(/\./);for(var 
d=0,a=c.length;d<a;d++){g=c[d];if(!b[g]){b[g]={}}



e=b;b=b[g]}e[g]=b=this.Insert(f,b);return b},Register:
{PreProcessor:function(){return 
MathJax.Hub.preProcessors.Add.apply(MathJax.Hub.preProce
ssors,arguments)},MessageHook:function(){return 
MathJax.Hub.signal.MessageHook.apply(MathJax.Hub.signal,
arguments)},StartupHook:function(){return 
MathJax.Hub.Startup.signal.MessageHook.apply(MathJax.Hub
.Startup.signal,arguments)},LoadHook:function(){return 
MathJax.Ajax.LoadHook.apply(MathJax.Ajax,arguments)}},Un
Register:{PreProcessor:function(a)
{MathJax.Hub.preProcessors.Remove(a)},MessageHook:functi
on(a)
{MathJax.Hub.signal.RemoveHook(a)},StartupHook:function(
a)
{MathJax.Hub.Startup.signal.RemoveHook(a)},LoadHook:func
tion(a)
{MathJax.Ajax.removeHook(a)}},getAllJax:function(e){var 
c=[],b=this.elementScripts(e);for(var 
d=0,a=b.length;d<a;d++)
{if(b[d].MathJax&&b[d].MathJax.elementJax)
{c.push(b[d].MathJax.elementJax)}}return 
c},getJaxByType:function(f,e){var 
c=[],b=this.elementScripts(e);for(var 
d=0,a=b.length;d<a;d++)
{if(b[d].MathJax&&b[d].MathJax.elementJax&&b[d].MathJax.
elementJax.mimeType===f)
{c.push(b[d].MathJax.elementJax)}}return 
c},getJaxByInputType:function(f,e){var 
c=[],b=this.elementScripts(e);for(var 
d=0,a=b.length;d<a;d++)
{if(b[d].MathJax&&b[d].MathJax.elementJax&&b[d].type&&b[
d].type.replace(/ *;(.|\s)*/,"")===f)
{c.push(b[d].MathJax.elementJax)}}return 
c},getJaxFor:function(a){if(typeof(a)==="string")
{a=document.getElementById(a)}if(a&&a.MathJax){return 
a.MathJax.elementJax}if(this.isMathJaxNode(a)){if(!
a.isMathJax){a=a.firstChild}while(a&&!a.jaxID)



{a=a.parentNode}if(a){return 
MathJax.OutputJax[a.jaxID].getJaxFromMath(a)}}return 
null},isJax:function(a){if(typeof(a)==="string")
{a=document.getElementById(a)}if(this.isMathJaxNode(a))
{return 1}
if(a&&(a.tagName||"").toLowerCase()==="script")
{if(a.MathJax)
{return(a.MathJax.state===MathJax.ElementJax.STATE.PROCE
SSED?1:-1)}if(a.type&&this.inputJax[a.type.replace(/ *;
(.|\s)*/,"")]){return -1}}return 
0},isMathJaxNode:function(a){return !!a&&(a.isMathJax||
(a.className||"")==="MathJax_MathML")},setRenderer:funct
ion(d,c){if(!d){return}if(!MathJax.OutputJax[d])
{this.config.menuSettings.renderer="";var b="[MathJax]/
jax/output/"+d+"/config.js";return 
MathJax.Ajax.Require(b,["setRenderer",this,d,c])}
else{this.config.menuSettings.renderer=d;if(c==null)
{c="jax/mml"}var a=this.outputJax;if(a[c]&&a[c].length)
{if(d!==a[c][0].id)
{a[c].unshift(MathJax.OutputJax[d]);return 
this.signal.Post(["Renderer Selected",d])}}return 
null}},Queue:function(){return 
this.queue.Push.apply(this.queue,arguments)},Typeset:fun
ction(c,d){if(!MathJax.isReady){return null}var 
b=this.elementCallback(c,d);if(b.count){var 
a=MathJax.Callback.Queue(["PreProcess",this,b.elements],
["Process",this,b.elements])}return 
a.Push(b.callback)},PreProcess:function(e,g){var 
c=this.elementCallback(e,g);var 
b=MathJax.Callback.Queue();if(c.count){var 
f=(c.count===1?
[c.elements]:c.elements);b.Push(["Post",this.signal,
["Begin PreProcess",c.elements]]);for(var 
d=0,a=f.length;d<a;d++){if(f[d])
{b.Push(["Execute",this.preProcessors,f[d]])}}
b.Push(["Post",this.signal,["End 
PreProcess",c.elements]])}return 



b.Push(c.callback)},Process:function(a,b){return 
this.takeAction("Process",a,b)},Update:function(a,b)
{return 
this.takeAction("Update",a,b)},Reprocess:function(a,b)
{return 
this.takeAction("Reprocess",a,b)},Rerender:function(a,b)
{return 
this.takeAction("Rerender",a,b)},takeAction:function(g,d
,h){var c=this.elementCallback(d,h);var f=c.elements;var 
a=MathJax.Callback.Queue(["Clear",this.signal]);var 
e={scripts:[],start:new Date().getTime(),i:0,j:0,jax:
{},jaxIDs:[]};if(c.count){var 
b=["Delay",MathJax.Callback,this.processSectionDelay];if
(!b[2]){b={}}a.Push(["clearCounts",MathJax.Message],
["Post",this.signal,["Begin "+g,f]],["Post",this.signal,
["Begin Math",f,g]],["prepareScripts",this,g,f,e],
["Post",this.signal,["Begin Math Input",f,g]],
["processInput",this,e],["Post",this.signal,["End Math 
Input",f,g]],b,["prepareOutput",this,e,"preProcess"],b,
["Post",this.signal,["Begin Math Output",f,g]],
["processOutput",this,e],["Post",this.signal,["End Math 
Output",f,g]],b,
["prepareOutput",this,e,"postProcess"],b,
["Post",this.signal,["End Math",f,g]],
["Post",this.signal,["End "+g,f]],
["clearCounts",MathJax.Message])}return 
a.Push(c.callback)},scriptAction:{Process:function(a)
{},Update:function(b){var 
a=b.MathJax.elementJax;if(a&&a.needsUpdate())
{a.Remove(true);b.MathJax.state=a.STATE.UPDATE}
else{b.MathJax.state=a.STATE.PROCESSED}},Reprocess:funct
ion(b){var a=b.MathJax.elementJax;if(a)
{a.Remove(true);b.MathJax.state=a.STATE.UPDATE}},Rerende
r:function(b){var a=b.MathJax.elementJax;if(a)
{a.Remove(true);b.MathJax.state=a.STATE.OUTPUT}}},prepar
eScripts:function(h,e,g){if(arguments.callee.disabled)
{return}var b=this.elementScripts(e);var 



f=MathJax.ElementJax.STATE;for(var d=0,a=b.length;d<a;d+
+){var c=b[d];if(c.type&&this.inputJax[c.type.replace(/ 
*;(.|\n)*/,"")]){if(c.MathJax)
{if(c.MathJax.elementJax&&c.MathJax.elementJax.hover)
{MathJax.Extension.MathEvents.Hover.ClearHover(c.MathJax
.elementJax)}if(c.MathJax.state!==f.PENDING)
{this.scriptAction[h](c)}}if(!c.MathJax)
{c.MathJax={state:f.PENDING}}if(c.MathJax.error){delete 
c.MathJax.error}if(c.MathJax.state!==f.PROCESSED)
{g.scripts.push(c)}}}},checkScriptSiblings:function(a)
{if(a.MathJax.checked){return}var 
b=this.config,f=a.previousSibling;if(f&&f.nodeName==="#t
ext"){var d,e,c=a.nextSibling;if(c&&c.nodeName!
=="#text"){c=null}if(b.preJax)
{if(typeof(b.preJax)==="string"){b.preJax=new 
RegExp(b.preJax+"$")}d=f.nodeValue.match(b.preJax)}
if(b.postJax&&c){if(typeof(b.postJax)==="string")
{b.postJax=new RegExp("^"+b.postJax)}
e=c.nodeValue.match(b.postJax)}if(d&&(!b.postJax||e))
{f.nodeValue=f.nodeValue.replace(b.preJax,(d.length>1?
d[1]:""));f=null}if(e&&(!b.preJax||d))
{c.nodeValue=c.nodeValue.replace(b.postJax,(e.length>1?
e[1]:""))}if(f&&!f.nodeValue.match(/\S/))
{f=f.previousSibling}}
if(b.preRemoveClass&&f&&f.className===b.preRemoveClass)
{a.MathJax.preview=f}
a.MathJax.checked=1},processInput:function(a){var 
b,i=MathJax.ElementJax.STATE;var 
h,e,d=a.scripts.length;try{while(a.i<d)
{h=a.scripts[a.i];if(!h){a.i++;continue}
e=h.previousSibling;if(e&&e.className==="MathJax_Error")
{e.parentNode.removeChild(e)}if(!h.parentNode||!
h.MathJax||h.MathJax.state===i.PROCESSED){a.i+
+;continue}if(!h.MathJax.elementJax||
h.MathJax.state===i.UPDATE)
{this.checkScriptSiblings(h);var g=h.type.replace(/ *;
(.|\s)*/,"");var 



j=this.inputJax[g];b=j.Process(h,a);if(typeof 
b==="function"){if(b.called){continue}
this.RestartAfter(b)}
b=b.Attach(h,j.id);this.saveScript(b,a,h,i);this.postInp
utHooks.Execute(b,j.id,h)}
else{if(h.MathJax.state===i.OUTPUT)
{this.saveScript(h.MathJax.elementJax,a,h,i)}}a.i++;var 
c=new Date().getTime();if(c-
a.start>this.processUpdateTime&&a.i<a.scripts.length)
{a.start=c;this.RestartAfter(MathJax.Callback.Delay(1))}
}}catch(f){return this.processError(f,a,"Input")}
if(a.scripts.length&&this.config.showProcessingMessages)
{MathJax.Message.Set(["ProcessMath","Processing math: 
%1%%",100],0)}a.start=new 
Date().getTime();a.i=a.j=0;return 
null},postInputHooks:MathJax.Callback.Hooks(true),saveSc
ript:function(a,d,b,c){if(!this.outputJax[a.mimeType])
{b.MathJax.state=c.UPDATE;throw Error("No output jax 
registered for "+a.mimeType)}
a.outputJax=this.outputJax[a.mimeType][0].id;if(!
d.jax[a.outputJax]){if(d.jaxIDs.length===0)
{d.jax[a.outputJax]=d.scripts}
else{if(d.jaxIDs.length===1)
{d.jax[d.jaxIDs[0]]=d.scripts.slice(0,d.i)}
d.jax[a.outputJax]=[]}d.jaxIDs.push(a.outputJax)}
if(d.jaxIDs.length>1){d.jax[a.outputJax].push(b)}
b.MathJax.state=c.OUTPUT},prepareOutput:function(c,f)
{while(c.j<c.jaxIDs.length){var 
e=c.jaxIDs[c.j],d=MathJax.OutputJax[e];if(d[f]){try{var 
a=d[f](c);if(typeof a==="function"){if(a.called)
{continue}this.RestartAfter(a)}}catch(b){if(!b.restart)
{MathJax.Message.Set(["PrepError","Error preparing %1 
output 
(%2)",e,f],null,600);MathJax.Hub.lastPrepError=b;c.j++}
return 
MathJax.Callback.After(["prepareOutput",this,c,f],b.rest
art)}}c.j++}return null},processOutput:function(h){var 



b,g=MathJax.ElementJax.STATE,d,a=h.scripts.length;try{wh
ile(h.i<a){d=h.scripts[h.i];if(!d||!d.parentNode||!
d.MathJax||d.MathJax.error){h.i++;continue}var 
c=d.MathJax.elementJax;if(!c){h.i++;continue}
b=MathJax.OutputJax[c.outputJax].Process(d,h);if(b!
==false)
{d.MathJax.state=g.PROCESSED;if(d.MathJax.preview)
{d.MathJax.preview.innerHTML="";d.MathJax.preview.style.
display="none"}this.signal.Post(["New Math",c.inputID])}
h.i++;var e=new Date().getTime();if(e-
h.start>this.processUpdateTime&&h.i<h.scripts.length)
{h.start=e;this.RestartAfter(MathJax.Callback.Delay(this
.processUpdateDelay))}}}catch(f){return 
this.processError(f,h,"Output")}
if(h.scripts.length&&this.config.showProcessingMessages)
{MathJax.Message.Set(["TypesetMath","Typesetting math: 
%1%%",100],0);MathJax.Message.Clear(0)}h.i=h.j=0;return 
null},processMessage:function(d,b){var a=Math.floor(d.i/
(d.scripts.length)*100);var c=(b==="Output"?
["TypesetMath","Typesetting math: %1%%"]:
["ProcessMath","Processing math: %1%
%"]);if(this.config.showProcessingMessages)
{MathJax.Message.Set(c.concat(a),0)}},processError:funct
ion(b,c,a){if(!b.restart){if(!
this.config.errorSettings.message){throw b}
this.formatError(c.scripts[c.i],b);c.i++}
this.processMessage(c,a);return 
MathJax.Callback.After(["process"+a,this,c],b.restart)},
formatError:function(b,f){var h=function(l,k,j,i){return 
MathJax.Localization._(l,k,j,i)};var 
e=h("ErrorMessage","Error: %1",f.message)
+"\n";if(f.sourceURL||f.fileName)
{e+="\n"+h("ErrorFile","file: %1",f.sourceURL||
f.fileName)}if(f.line||f.lineNumber)
{e+="\n"+h("ErrorLine","line: %1",f.line||f.lineNumber)}
e+="\n\n"+h("ErrorTips","Debugging tips: use %1, inspect 
%2 in the browser console","'unpacked/



MathJax.js'","'MathJax.Hub.lastError'");b.MathJax.error=
MathJax.OutputJax.Error.Jax(e,b);if(b.MathJax.elementJax
){b.MathJax.error.inputID=b.MathJax.elementJax.inputID}
var g=this.config.errorSettings;var 
a=h(g.messageId,g.message);var 
c=MathJax.HTML.Element("span",
{className:"MathJax_Error",jaxID:"Error",isMathJax:true,
id:b.MathJax.error.inputID+"-Frame"},
[["span",null,a]]);MathJax.Ajax.Require("[MathJax]/
extensions/MathEvents.js",function(){var 
j=MathJax.Extension.MathEvents.Event,i=MathJax.Hub;c.onc
ontextmenu=j.Menu;c.onmousedown=j.Mousedown;c.onkeydown=
j.Keydown;c.tabIndex=i.getTabOrder(i.getJaxFor(b))});var 
d=document.getElementById(c.id);if(d)
{d.parentNode.removeChild(d)}if(b.parentNode)
{b.parentNode.insertBefore(c,b)}if(b.MathJax.preview)
{b.MathJax.preview.innerHTML="";b.MathJax.preview.style.
display="none"}this.lastError=f;this.signal.Post(["Math 
Processing Error",b,f])},RestartAfter:function(a){throw 
this.Insert(Error("restart"),
{restart:MathJax.Callback(a)})},elementCallback:function
(c,f){if(f==null&&(MathJax.Object.isArray(c)||typeof 
c==="function")){try{MathJax.Callback(c);f=c;c=null}
catch(d){}}if(c==null){c=this.config.elements||[]}
if(this.isHTMLCollection(c))
{c=this.HTMLCollection2Array(c)}if(!
MathJax.Object.isArray(c)){c=[c]}c=[].concat(c);for(var 
b=0,a=c.length;b<a;b++){if(typeof(c[b])==="string")
{c[b]=document.getElementById(c[b])}}if(!document.body)
{document.body=document.getElementsByTagName("body")[0]}
if(c.length==0){c.push(document.body)}if(!f){f={}}
return{count:c.length,elements:(c.length===1?
c[0]:c),callback:f}},elementScripts:function(e){var 
b=[];if(MathJax.Object.isArray(e)||
this.isHTMLCollection(e)){for(var d=0,a=e.length;d<a;d+
+){var f=0;for(var c=0;c<d&&!f;c++)
{f=e[c].contains(e[d])}if(!f)



{b.push.apply(b,this.elementScripts(e[d]))}}return b}
if(typeof(e)==="string"){e=document.getElementById(e)}
if(!document.body)
{document.body=document.getElementsByTagName("body")[0]}
if(e==null){e=document.body}if(e.tagName!
=null&&e.tagName.toLowerCase()==="script"){return[e]}
b=e.getElementsByTagName("script");if(this.msieHTMLColle
ctionBug){b=this.HTMLCollection2Array(b)}return 
b},isHTMLCollection:function(a){return("HTMLCollection" 
in window&&typeof(a)==="object"&&a instanceof 
HTMLCollection)},HTMLCollection2Array:function(c){if(!
this.msieHTMLCollectionBug){return[].slice.call(c)}var 
b=[];for(var d=0,a=c.length;d<a;d++){b[d]=c[d]}return 
b},Insert:function(c,a){for(var b in a)
{if(a.hasOwnProperty(b)){if(typeof a[b]==="object"&&!
(MathJax.Object.isArray(a[b]))&&(typeof 
c[b]==="object"||typeof c[b]==="function"))
{this.Insert(c[b],a[b])}else{c[b]=a[b]}}}return 
c},getTabOrder:function(a){return 
this.config.menuSettings.inTabOrder?0:-1},SplitList:
("trim" in String.prototype?function(a){return 
a.trim().split(/\s+/)}:function(a){return a.replace(/
^\s+/,"").replace(/\s+$/,"").split(/
\s+/)})};MathJax.Hub.Insert(MathJax.Hub.config.styles,Ma
thJax.Message.styles);MathJax.Hub.Insert(MathJax.Hub.con
fig.styles,
{".MathJax_Error":MathJax.Hub.config.errorSettings.style
});MathJax.Extension={};MathJax.Hub.Configured=MathJax.C
allback({});MathJax.Hub.Startup={script:"",queue:MathJax
.Callback.Queue(),signal:MathJax.Callback.Signal("Startu
p"),params:{},Config:function()
{this.queue.Push(["Post",this.signal,"Begin 
Config"]);if(MathJax.AuthorConfig&&MathJax.AuthorConfig.
root)
{MathJax.Ajax.config.root=MathJax.AuthorConfig.root}
if(this.params.locale)
{MathJax.Localization.resetLocale(this.params.locale);Ma



thJax.Hub.config.menuSettings.locale=this.params.locale}
if(this.params.config){var 
c=this.params.config.split(/,/);for(var 
b=0,a=c.length;b<a;b++){if(!c[b].match(/\.js$/)){c[b]
+=".js"}
this.queue.Push(["Require",MathJax.Ajax,this.URL("config
",c[b])])}}
this.queue.Push(["Config",MathJax.Hub,MathJax.AuthorConf
ig]);if(this.script.match(/\S/))
{this.queue.Push(this.script+";\n1;")}
this.queue.Push(["ConfigDelay",this],
["ConfigBlocks",this],[function(d){return 
d.loadArray(MathJax.Hub.config.config,"config",null,true
)},this],["Post",this.signal,"End 
Config"])},ConfigDelay:function(){var 
a=this.params.delayStartupUntil||
MathJax.Hub.config.delayStartupUntil;if(a==="onload")
{return this.onload}if(a==="configured"){return 
MathJax.Hub.Configured}return a},ConfigBlocks:function()
{var c=document.getElementsByTagName("script");var 
b=MathJax.Callback.Queue();for(var d=0,a=c.length;d<a;d+
+){var e=String(c[d].type).replace(/ /g,"");if(e.match(/
^text\/x-mathjax-config(;.*)?$/)&&!
e.match(/;executed=true/))
{c[d].type+=";executed=true";b.Push(c[d].innerHTML+";
\n1;")}}return b.Push(function()
{MathJax.Ajax.config.root=MathJax.Hub.config.root})},Coo
kie:function(){return 
this.queue.Push(["Post",this.signal,"Begin Cookie"],
["Get",MathJax.HTML.Cookie,"menu",MathJax.Hub.config.men
uSettings],[function(e){var 
d=e.menuSettings;if(d.locale)
{MathJax.Localization.resetLocale(d.locale)}var 
g=e.menuSettings.renderer,b=e.jax;if(g){var 
c="output/"+g;b.sort();for(var f=0,a=b.length;f<a;f++)
{if(b[f].substr(0,7)==="output/"){break}}if(f==a-1)
{b.pop()}else{while(f<a){if(b[f]===c)



{b.splice(f,1);break}f++}}b.unshift(c)}
if(d.CHTMLpreview!=null){if(d.FastPreview==null)
{d.FastPreview=d.CHTMLpreview}delete d.CHTMLpreview}
if(d.FastPreview&&!MathJax.Extension["fast-preview"])
{MathJax.Hub.config.extensions.push("fast-preview.js")}
if(e.menuSettings.assistiveMML&&!
MathJax.Extension.AssistiveMML)
{MathJax.Hub.config.extensions.push("AssistiveMML.js")}}
,MathJax.Hub.config],["Post",this.signal,"End 
Cookie"])},Styles:function(){return 
this.queue.Push(["Post",this.signal,"Begin Styles"],
["loadArray",this,MathJax.Hub.config.styleSheets,"config
"],["Styles",MathJax.Ajax,MathJax.Hub.config.styles],
["Post",this.signal,"End Styles"])},Jax:function(){var 
f=MathJax.Hub.config,c=MathJax.Hub.outputJax;for(var 
g=0,b=f.jax.length,d=0;g<b;g++){var 
e=f.jax[g].substr(7);if(f.jax[g].substr(0,7)==="output/"
&&c.order[e]==null){c.order[e]=d;d++}}var 
a=MathJax.Callback.Queue();return 
a.Push(["Post",this.signal,"Begin Jax"],
["loadArray",this,f.jax,"jax","config.js"],
["Post",this.signal,"End Jax"])},Extensions:function()
{var a=MathJax.Callback.Queue();return 
a.Push(["Post",this.signal,"Begin Extensions"],
["loadArray",this,MathJax.Hub.config.extensions,"extensi
ons"],["Post",this.signal,"End 
Extensions"])},Message:function()
{MathJax.Message.Init(true)},Menu:function(){var 
b=MathJax.Hub.config.menuSettings,a=MathJax.Hub.outputJa
x,d;for(var c in a){if(a.hasOwnProperty(c))
{if(a[c].length){d=a[c];break}}}if(d&&d.length)
{if(b.renderer&&b.renderer!==d[0].id)
{d.unshift(MathJax.OutputJax[b.renderer])}
b.renderer=d[0].id}},Hash:function()
{if(MathJax.Hub.config.positionToHash&&document.location
.hash&&document.body&&document.body.scrollIntoView){var 
d=document.location.hash.substr(1);var 



f=document.getElementById(d);if(!f){var 
c=document.getElementsByTagName("a");for(var 
e=0,b=c.length;e<b;e++){if(c[e].name===d)
{f=c[e];break}}}if(f){while(!f.scrollIntoView)
{f=f.parentNode}
f=this.HashCheck(f);if(f&&f.scrollIntoView)
{setTimeout(function()
{f.scrollIntoView(true)},1)}}}},HashCheck:function(b)
{var 
a=MathJax.Hub.getJaxFor(b);if(a&&MathJax.OutputJax[a.out
putJax].hashCheck)
{b=MathJax.OutputJax[a.outputJax].hashCheck(b)}return 
b},MenuZoom:function()
{if(MathJax.Hub.config.showMathMenu){if(!
MathJax.Extension.MathMenu){setTimeout(function()
{MathJax.Callback.Queue(["Require",MathJax.Ajax,"[MathJa
x]/extensions/MathMenu.js",{}],
["loadDomain",MathJax.Localization,"MathMenu"])},1000)}
else{setTimeout(MathJax.Callback(["loadDomain",MathJax.L
ocalization,"MathMenu"]),1000)}if(!
MathJax.Extension.MathZoom)
{setTimeout(MathJax.Callback(["Require",MathJax.Ajax,"[M
athJax]/extensions/MathZoom.js",
{}]),2000)}}},onLoad:function(){var 
a=this.onload=MathJax.Callback(function()
{MathJax.Hub.Startup.signal.Post("onLoad")});if(document
.body&&document.readyState)
{if(MathJax.Hub.Browser.isMSIE)
{if(document.readyState==="complete"){return[a]}}
else{if(document.readyState!=="loading"){return[a]}}}
if(window.addEventListener)
{window.addEventListener("load",a,false);if(!
this.params.noDOMContentEvent)
{window.addEventListener("DOMContentLoaded",a,false)}}
else{if(window.attachEvent)
{window.attachEvent("onload",a)}else{window.onload=a}}
return a},Typeset:function(a,b)



{if(MathJax.Hub.config.skipStartupTypeset){return 
function(){}}return 
this.queue.Push(["Post",this.signal,"Begin Typeset"],
["Typeset",MathJax.Hub,a,b],["Post",this.signal,"End 
Typeset"])},URL:function(b,a){if(!a.match(/^([a-z]+:\/
\/|\[|\/)/)){a="[MathJax]/"+b+"/"+a}return 
a},loadArray:function(b,f,c,a){if(b){if(!
MathJax.Object.isArray(b)){b=[b]}if(b.length){var 
h=MathJax.Callback.Queue(),j={},e;for(var 
g=0,d=b.length;g<d;g++){e=this.URL(f,b[g]);if(c)
{e+="/"+c}if(a){h.Push(["Require",MathJax.Ajax,e,j])}
else{h.Push(MathJax.Ajax.Require(e,j))}}return 
h.Push({})}}return null}};(function(d){var 
b=window[d],e="["+d+"]";var 
c=b.Hub,a=b.Ajax,f=b.Callback;var 
g=MathJax.Object.Subclass({JAXFILE:"jax.js",require:null
,config:{},Init:function(i,h){if(arguments.length===0)
{return this}return(this.constructor.Subclass(i,h))
()},Augment:function(k,j){var 
i=this.constructor,h={};if(k!=null){for(var l in k)
{if(k.hasOwnProperty(l)){if(typeof k[l]==="function")
{i.protoFunction(l,k[l])}else{h[l]=k[l]}}}if(k.toString!
==i.prototype.toString&&k.toString!=={}.toString)
{i.protoFunction("toString",k.toString)}}
c.Insert(i.prototype,h);i.Augment(null,j);return 
this},Translate:function(h,i){throw 
Error(this.directory+"/"+this.JAXFILE+" failed to define 
the Translate() method")},Register:function(h)
{},Config:function()
{this.config=c.CombineConfig(this.id,this.config);if(thi
s.config.Augment)
{this.Augment(this.config.Augment)}},Startup:function()
{},loadComplete:function(i){if(i==="config.js"){return 
a.loadComplete(this.directory+"/"+i)}else{var 
h=f.Queue();h.Push(c.Register.StartupHook("End Config",
{}),["Post",c.Startup.signal,this.id+" Jax Config"],
["Config",this],["Post",c.Startup.signal,this.id+" Jax 



Require"],[function(j){return 
MathJax.Hub.Startup.loadArray(j.require,this.directory)}
,this],[function(j,k){return 
MathJax.Hub.Startup.loadArray(j.extensions,"extensions/"
+k)},this.config||{},this.id],
["Post",c.Startup.signal,this.id+" Jax Startup"],
["Startup",this],["Post",c.Startup.signal,this.id+" Jax 
Ready"]);if(this.copyTranslate){h.Push([function(j)
{j.preProcess=j.preTranslate;j.Process=j.Translate;j.pos
tProcess=j.postTranslate},this.constructor.prototype])}
return 
h.Push(["loadComplete",a,this.directory+"/"+i])}}},
{id:"Jax",version:"2.7.2",directory:e+"/
jax",extensionDir:e+"/
extensions"});b.InputJax=g.Subclass({elementJax:"mml",so
urceMenuTitle:["Original","Original 
Form"],copyTranslate:true,Process:function(l,q){var 
j=f.Queue(),o;var k=this.elementJax;if(!
b.Object.isArray(k)){k=[k]}for(var n=0,h=k.length;n<h;n+
+){o=b.ElementJax.directory+"/"+k[n]
+"/"+this.JAXFILE;if(!this.require){this.require=[]}
else{if(!b.Object.isArray(this.require))
{this.require=[this.require]}}
this.require.push(o);j.Push(a.Require(o))}
o=this.directory+"/"+this.JAXFILE;var 
p=j.Push(a.Require(o));if(!p.called)
{this.constructor.prototype.Process=function(){if(!
p.called){return p}throw Error(o+" failed to load 
properly")}}k=c.outputJax["jax/"+k[0]];if(k)
{j.Push(a.Require(k[0].directory+"/"+this.JAXFILE))}
return j.Push({})},needsUpdate:function(h){var 
i=h.SourceElement();return(h.originalText!
==b.HTML.getScript(i))},Register:function(h){if(!
c.inputJax){c.inputJax={}}c.inputJax[h]=this}},
{id:"InputJax",version:"2.7.2",directory:g.directory+"/
input",extensionDir:g.extensionDir});b.OutputJax=g.Subcl
ass({copyTranslate:true,preProcess:function(j){var 



i,h=this.directory+"/"+this.JAXFILE;this.constructor.pro
totype.preProcess=function(k){if(!i.called){return i}
throw Error(h+" failed to load 
properly")};i=a.Require(h);return 
i},Register:function(i){var h=c.outputJax;if(!h[i])
{h[i]=[]}
if(h[i].length&&(this.id===c.config.menuSettings.rendere
r||(h.order[this.id]||0)<(h.order[h[i][0].id]||0)))
{h[i].unshift(this)}else{h[i].push(this)}if(!
this.require){this.require=[]}else{if(!
b.Object.isArray(this.require))
{this.require=[this.require]}}
this.require.push(b.ElementJax.directory+"/"+(i.split(/
\//)[1])+"/"+this.JAXFILE)},Remove:function(h){}},
{id:"OutputJax",version:"2.7.2",directory:g.directory+"/
output",extensionDir:g.extensionDir,fontDir:e+
(b.isPacked?"":"/..")+"/fonts",imageDir:e+
(b.isPacked?"":"/..")+"/
images"});b.ElementJax=g.Subclass({Init:function(i,h)
{return 
this.constructor.Subclass(i,h)},inputJax:null,outputJax:
null,inputID:null,originalText:"",mimeType:"",sourceMenu
Title:["MathMLcode","MathML Code"],Text:function(i,j)
{var 
h=this.SourceElement();b.HTML.setScript(h,i);h.MathJax.s
tate=this.STATE.UPDATE;return 
c.Update(h,j)},Reprocess:function(i){var 
h=this.SourceElement();h.MathJax.state=this.STATE.UPDATE
;return c.Reprocess(h,i)},Update:function(h){return 
this.Rerender(h)},Rerender:function(i){var 
h=this.SourceElement();h.MathJax.state=this.STATE.OUTPUT
;return c.Process(h,i)},Remove:function(h)
{if(this.hover){this.hover.clear(this)}
b.OutputJax[this.outputJax].Remove(this);if(!h)
{c.signal.Post(["Remove 
Math",this.inputID]);this.Detach()}},needsUpdate:functio
n(){return 



b.InputJax[this.inputJax].needsUpdate(this)},SourceEleme
nt:function(){return 
document.getElementById(this.inputID)},Attach:function(i
,j){var 
h=i.MathJax.elementJax;if(i.MathJax.state===this.STATE.U
PDATE){h.Clone(this)}
else{h=i.MathJax.elementJax=this;if(i.id)
{this.inputID=i.id}
else{i.id=this.inputID=b.ElementJax.GetID();this.newID=1
}}
h.originalText=b.HTML.getScript(i);h.inputJax=j;if(h.roo
t){h.root.inputID=h.inputID}return h},Detach:function()
{var h=this.SourceElement();if(!h){return}try{delete 
h.MathJax}catch(i){h.MathJax=null}if(this.newID)
{h.id=""}},Clone:function(h){var i;for(i in this){if(!
this.hasOwnProperty(i)){continue}
if(typeof(h[i])==="undefined"&&i!=="newID"){delete 
this[i]}}for(i in h){if(!h.hasOwnProperty(i)){continue}
if(typeof(this[i])==="undefined"||(this[i]!==h[i]&&i!
=="inputID")){this[i]=h[i]}}}},
{id:"ElementJax",version:"2.7.2",directory:g.directory+"
/element",extensionDir:g.extensionDir,ID:0,STATE:
{PENDING:1,PROCESSED:2,UPDATE:3,OUTPUT:4},GetID:function
(){this.ID++;return"MathJax-
Element-"+this.ID},Subclass:function(){var 
h=g.Subclass.apply(this,arguments);h.loadComplete=this.p
rototype.loadComplete;return 
h}});b.ElementJax.prototype.STATE=b.ElementJax.STATE;b.O
utputJax.Error={id:"Error",version:"2.7.2",config:
{},errors:0,ContextMenu:function(){return 
b.Extension.MathEvents.Event.ContextMenu.apply(b.Extensi
on.MathEvents.Event,arguments)},Mousedown:function()
{return 
b.Extension.MathEvents.Event.AltContextMenu.apply(b.Exte
nsion.MathEvents.Event,arguments)},getJaxFromMath:functi
on(h){return(h.nextSibling.MathJax||
{}).error},Jax:function(j,i){var 



h=MathJax.Hub.inputJax[i.type.replace(/ *;(.|
\s)*/,"")];this.errors++;return{inputJax:(h||
{id:"Error"}).id,outputJax:"Error",inputID:"MathJax-
Error-"+this.errors,sourceMenuTitle:
["ErrorMessage","Error 
Message"],sourceMenuFormat:"Error",originalText:MathJax.
HTML.getScript(i),errorText:j}}};b.InputJax.Error={id:"E
rror",version:"2.7.2",config:{},sourceMenuTitle:
["Original","Original Form"]}})("MathJax");(function(o)
{var h=window[o];if(!h){h=window[o]={}}var d=h.Hub;var 
s=d.Startup;var w=d.config;var g=document.head||
(document.getElementsByTagName("head")[0]);if(!g)
{g=document.childNodes[0]}var 
b=(document.documentElement||
document).getElementsByTagName("script");if(b.length===0
&&g.namespaceURI)
{b=document.getElementsByTagNameNS(g.namespaceURI,"scrip
t")}var f=new RegExp("(^|/)"+o+"\\.js(\\?.*)?$");for(var 
q=b.length-1;q>=0;q--){if((b[q].src||"").match(f))
{s.script=b[q].innerHTML;if(RegExp.$2){var t=RegExp.
$2.substr(1).split(/\&/);for(var p=0,l=t.length;p<l;p++)
{var n=t[p].match(/(.*)=(.*)/);if(n)
{s.params[unescape(n[1])]=unescape(n[2])}
else{s.params[t[p]]=true}}}w.root=b[q].src.replace(/(^|
\/)[^\/]*(\?.*)?
$/,"");h.Ajax.config.root=w.root;h.Ajax.params=s.params;
break}}var k=navigator.userAgent;var a={isMac:
(navigator.platform.substr(0,3)==="Mac"),isPC:
(navigator.platform.substr(0,3)==="Win"),isMSIE:
("ActiveXObject" in window&&"clipboardData" in 
window),isEdge:("MSGestureEvent" in window&&"chrome" in 
window&&window.chrome.loadTimes==null),isFirefox:(!!
k.match(/Gecko\//)&&!k.match(/like Gecko/)),isSafari:(!!
k.match(/ (Apple)?WebKit\//)&&!k.match(/ like 
iPhone /)&&(!window.chrome||
window.chrome.app==null)),isChrome:("chrome" in 
window&&window.chrome.loadTimes!=null),isOpera:("opera" 



in window&&window.opera.version!=null),isKonqueror:
("konqueror" in 
window&&navigator.vendor=="KDE"),versionAtLeast:function
(y){var x=(this.version).split(".");y=(new 
String(y)).split(".");for(var z=0,j=y.length;z<j;z++)
{if(x[z]!=y[z]){return 
parseInt(x[z]||"0")>=parseInt(y[z])}}return 
true},Select:function(j){var i=j[d.Browser];if(i){return 
i(d.Browser)}return null}};var e=k.replace(/^Mozilla\/
(\d+\.)+\d+ /,"").replace(/[a-z][-a-z0-9._: ]+\/\d+
[^ ]*-[^ ]*\.([a-z][a-z])?\d+ /i,"").replace(/Gentoo |
Ubuntu\/(\d+\.)*\d+ (\
([^)]*\) )?/,"");d.Browser=d.Insert(d.Insert(new 
String("Unknown"),{version:"0.0"}),a);for(var v in a)
{if(a.hasOwnProperty(v)){if(a[v]&&v.substr(0,2)==="is")
{v=v.slice(2);if(v==="Mac"||v==="PC"){continue}
d.Browser=d.Insert(new String(v),a);var r=new 
RegExp(".*(Version/| Trident/.*; rv:)((?:\\d+\\.)+\
\d+)|.*("+v+")"+(v=="MSIE"?" ":"/")+"((?:\\d+\\.)*\\d+)|
(?:^|\\(| )([a-z][-a-z0-9._: ]+|(?:Apple)?WebKit)/((?:\
\d+\\.)+\\d+)");var u=r.exec(e)||
["","","","unknown","0.0"];d.Browser.name=(u[1]!=""?v:
(u[3]||u[5]));d.Browser.version=u[2]||u[4]||
u[6];break}}}try{d.Browser.Select({Safari:function(j)
{var i=parseInt((String(j.version).split("."))
[0]);if(i>85){j.webkit=j.version}if(i>=538)
{j.version="8.0"}else{if(i>=537){j.version="7.0"}
else{if(i>=536){j.version="6.0"}else{if(i>=534)
{j.version="5.1"}else{if(i>=533){j.version="5.0"}
else{if(i>=526){j.version="4.0"}else{if(i>=525)
{j.version="3.1"}else{if(i>500){j.version="3.0"}
else{if(i>400){j.version="2.0"}else{if(i>85)
{j.version="1.0"}}}}}}}}}}
j.webkit=(navigator.appVersion.match(/WebKit\/(\d+)\./))
[1];j.isMobile=(navigator.appVersion.match(/Mobile/i)!
=null);j.noContextMenu=j.isMobile},Firefox:function(j)
{if((j.version==="0.0"||k.match(/



Firefox/)==null)&&navigator.product==="Gecko"){var 
m=k.match(/[\/ ]rv:(\d+\.\d.*?)[\) ]/);if(m)
{j.version=m[1]}else{var i=(navigator.buildID||
navigator.productSub||"0").substr(0,8);if(i>="20111220")
{j.version="9.0"}else{if(i>="20111120"){j.version="8.0"}
else{if(i>="20110927"){j.version="7.0"}
else{if(i>="20110816"){j.version="6.0"}
else{if(i>="20110621"){j.version="5.0"}
else{if(i>="20110320"){j.version="4.0"}
else{if(i>="20100121"){j.version="3.6"}
else{if(i>="20090630"){j.version="3.5"}
else{if(i>="20080617"){j.version="3.0"}
else{if(i>="20061024"){j.version="2.0"}}}}}}}}}}}}
j.isMobile=(navigator.appVersion.match(/Android/i)!
=null||k.match(/ Fennec\//)!=null||k.match(/Mobile/)!
=null)},Chrome:function(i){i.noContextMenu=i.isMobile=!!
navigator.userAgent.match(/ 
Mobile[ \/]/)},Opera:function(i)
{i.version=opera.version()},Edge:function(i)
{i.isMobile=!!navigator.userAgent.match(/ 
Phone/)},MSIE:function(j){j.isMobile=!!
navigator.userAgent.match(/ Phone/);j.isIE9=!!
(document.documentMode&&(window.performance||
window.msPerformance));MathJax.HTML.setScriptBug=!
j.isIE9||
document.documentMode<9;MathJax.Hub.msieHTMLCollectionBu
g=(document.documentMode<9);if(document.documentMode<10&
&!s.params.NoMathPlayer){try{new 
ActiveXObject("MathPlayer.Factory.1");j.hasMathPlayer=tr
ue}catch(m){}try{if(j.hasMathPlayer){var 
i=document.createElement("object");i.id="mathplayer";i.c
lassid="clsid:32F66A20-7614-11D4-
BD11-00104BD3F987";g.appendChild(i);document.namespaces.
add("m","http://www.w3.org/1998/Math/
MathML");j.mpNamespace=true;if(document.readyState&&(doc
ument.readyState==="loading"||
document.readyState==="interactive")){document.write('<?



import namespace="m" 
implementation="#MathPlayer">');j.mpImported=true}}
else{document.namespaces.add("mjx_IE_fix","http://
www.w3.org/1999/xlink")}}catch(m){}}}})}catch(c)
{console.error(c.message)}
d.Browser.Select(MathJax.Message.browsers);if(h.AuthorCo
nfig&&typeof h.AuthorConfig.AuthorInit==="function")
{h.AuthorConfig.AuthorInit()}
d.queue=h.Callback.Queue();d.queue.Push(["Post",s.signal
,"Begin"],["Config",s],["Cookie",s],["Styles",s],
["Message",s],function(){var 
i=h.Callback.Queue(s.Jax(),s.Extensions());return 
i.Push({})},["Menu",s],s.onLoad(),function()
{MathJax.isReady=true},["Typeset",s],["Hash",s],
["MenuZoom",s],["Post",s.signal,"End"])})("MathJax")}};











































































// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/



// Name of the custom study.
//SCDLLName("Adaptive OBV RSI Moving Average By Tick 
With Filters") 

//Custom study starts here.
SCSFExport scsf_AdaptiveOBVRSIByTick(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AOBVRSI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_RSIPeriod = sc.Input[7];
SCInputRef In_RSICalcMAType = sc.Input[8];
SCInputRef In_RSISetSmoothing = sc.Input[9];
SCInputRef In_RSISmoothingPeriod = sc.Input[10];
SCInputRef In_RSISmoothingMAType = sc.Input[11];
SCInputRef In_AOBVRSIScaleFactorChange = 

sc.Input[12];
SCInputRef In_InputPriceData = sc.Input[13];
SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef OBVSmoothed = sc.Subgraph[3];
SCSubgraphRef OBVRSI = sc.Subgraph[4];
SCSubgraphRef OBVRSISmoothed = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = 

Graph_AOBVRSI.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale, ScalingFactor;



// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Adaptive OBV RSI Moving Average 

By Tick With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive OBV RSI Moving Average 
By Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 
only available when the market is open.<p>OBV acts 
similar for volume for what price does on the main 
chart. OBV is first calculated and then an RSI is taken 
of it. The RSI values are then put into an EMA formula 
to make an Adaptive Moving Average. When RSI goes weak 
(indicating volume movement has gone weak), the AMA line 
will slow down. For a more complete picture, it is 
recommended to use this indicator with Up/Down Volume 
Ratio or Difference, OBV By Tick using the MA Ribbon 
option, OBV By Tick MACD, and OBV By Tick RSI to help 
see the volume moves to identify the trend.<p>This OBV 
version has a Volume Filter option to handle cases when 



a volume spike smashes the indicator making it hard to 
read. Large institutions sometimes do this to hide their 
activity afterward. The \"Straight\" option passes 
volume data through without any filtering. The \"Log\" 
option runs each volume bar through the log function 
making a type of \"log scale\". The \"Square Root\" 
option runs each volume bar through the square root 
function making a type of \"square root scale\". The 
\"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.<p>This RSI version has recommended extra 
smoothing options to help take the noise out of the RSI 
line.<p>Observations. Volume tends to have longer runs 
than price. Setting the RSI period too small will just 
smash the indicator during these long runs. The AOBVRSI 
line tends to be slower than Adaptive IIO and Adaptive 
Volume Ratio (but a bit noisier at the RSI extremes) 
because RSI as a base tends to be a little more 
sluggish. That makes this indicator preferred when 
looking for slower AMA lines. Like the other tick based 
volume AMA's, this one tends to ignore weaker price 
movements.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_AOBVRSI.Name = "AOBVRSI"; //drawn graphs 

must have a name.
Graph_AOBVRSI.PrimaryColor = RGB(255, 0, 0);
Graph_AOBVRSI.DrawStyle = DRAWSTYLE_LINE;
Graph_AOBVRSI.LineStyle = LINESTYLE_SOLID; //if 



LineWidth>1, lines will appear solid
Graph_AOBVRSI.LineWidth = 2;
Graph_AOBVRSI.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Volume Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";



In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_RSIPeriod.Name = "RSI Period";
In_RSIPeriod.SetInt(35);
In_RSIPeriod.SetIntLimits(3, 100);
In_RSIPeriod.SetDescription("Number of bars for 

the period. Useful values are 10 and higher.");

In_RSICalcMAType.Name = "RSI Calculation Moving 
Average Type";

In_RSICalcMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);



In_RSICalcMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_RSISetSmoothing.Name = "Set RSI Smoothing?";
In_RSISetSmoothing.SetYesNo(1);
In_RSISetSmoothing.SetDescription("Enables 

extended RSI smoothing options.");

In_RSISmoothingPeriod.Name = "RSI Smoothing 
Period";

In_RSISmoothingPeriod.SetInt(7);
In_RSISmoothingPeriod.SetIntLimits(2, 50);
In_RSISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_RSISmoothingMAType.Name = "RSI Smoothing 
Moving Average Type";

In_RSISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_RSISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_AOBVRSIScaleFactorChange.Name = "AOBVRSI 
Scale Factor Change";

In_AOBVRSIScaleFactorChange.SetFloat(0.6);
In_AOBVRSIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AOBVRSIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

In_InputPriceData.Name = "Input Price Data";

In_InputPriceData.SetInputDataIndex(SC_LAST); //default 
to bar close.



In_InputPriceData.SetDescription("Usually 
\"Last\" for Close.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = sc.BaseGraphValueFormat;

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0) + 
In_RSIPeriod.GetInt() + (In_RSISetSmoothing.GetYesNo() ? 
In_RSISmoothingPeriod.GetInt() : 0);

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 



SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += sqrt( (float)sc.BaseData[Up]

[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += (float)sc.BaseData[Up]

[sc.Index];



Balance -= (float)sc.BaseData[Down]
[sc.Index];

}
//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}
}

OBV[sc.Index] = Balance;

//Handle OBV smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, OBVSmoothed, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );

}
else {

OBVSmoothed[sc.Index] = OBV[sc.Index];
}

//Generate RSI.
sc.RSI(OBVSmoothed, OBVRSI, 

In_RSICalcMAType.GetMovAvgType(), 
In_RSIPeriod.GetInt() );

//Handle RSI smoothing.
if( In_RSISetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVRSI, OBVRSISmoothed, 
In_RSISmoothingMAType.GetMovAvgType(), 
In_RSISmoothingPeriod.GetInt() );

ScalingFactor = ((OBVRSISmoothed[sc.Index] / 
100.0) - 0.5) * 2.0 * 



In_AOBVRSIScaleFactorChange.GetFloat(); //range -1.0 to 
1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = ((OBVRSI[sc.Index] / 100.0) - 
0.5) * 2.0 * In_AOBVRSIScaleFactorChange.GetFloat(); //
range -1.0 to 1.0

}

ScalingFactor = ScalingFactor * ScalingFactor; //
Square it to slow down the overly fast parts. Also keeps 
it positive for the next calculation.

//EMA type calculation.
Graph_AOBVRSI[sc.Index] = 

((sc.BaseDataIn[In_InputPriceData.GetInputDataIndex()]
[sc.Index] - Graph_AOBVRSI[sc.Index-1]) * ScalingFactor) 
+ Graph_AOBVRSI[sc.Index-1];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************



*********************/

// Name of the custom study.
//SCDLLName("Adaptive IIO Moving Average By Tick With 
Filters") 

//Custom study starts here.
SCSFExport 
scsf_AdaptiveIIOByTickWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AIIO = sc.Subgraph[0];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_VolumeFilterType = sc.Input[2];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[3];
SCInputRef In_MAClipSmoothingMAType = sc.Input[4];
SCInputRef In_IIOSetSmoothing = sc.Input[5];
SCInputRef In_IIOSmoothingPeriod = sc.Input[6];
SCInputRef In_IIOSmoothingMAType = sc.Input[7];
SCInputRef In_OutputMultiplier = sc.Input[8];
SCInputRef In_AIIOScaleFactorChange = sc.Input[9];
SCSubgraphRef II = sc.Subgraph[1];
SCSubgraphRef IIO = sc.Subgraph[2];
SCSubgraphRef IIOSmoothed = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_AIIO.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume, 

ScalingFactor;

// Section 1 - Set the configuration variables and 



defaults
if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Adaptive IIO Moving Average By 

Tick With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive IIO Moving Average By 
Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 
only available when the market is open.<p>A price and 
volume based adaptive moving average from the Intraday 
Intensity Oscillator By Tick. Since IIO is semi-
predictive, it is recommended to also run regular IIO By 
Tick in a sub chart for comparison.<p>This version 
includes extras to help clean up the graph and make it 
easier to integrate with automation. The \"Set IIO 
Smoothing?\" option enables cleaning up some of the IIO 
noise after the calculation. It is recommended to smooth 
IIO out with an EMA 3-7.<p>This version has a Volume 
Filter option to handle cases when a volume spike 
smashes the indicator making it hard to read. Large 
institutions sometimes do this to hide their activity 
afterward. The \"Straight\" option passes volume data 



through without any filtering. The \"Log\" option runs 
each volume bar through the log function making a type 
of \"log scale\". The \"Square Root\" option runs each 
volume bar through the square root function making a 
type of \"square root scale\". The \"MA Clip\" option 
will clip volume above a chosen moving average. To learn 
the movement characteristics of each, it is recommended 
to put them all on one chart for equal comparison.<p>The 
\"Scale Factor Change\" option allows the output line to 
be sped up or slowed down by modifying the EMA Scale 
Factor variable in the final adaptive calculation. It is 
recommended to change the main period variable first and 
then modify this one for fine tuning. A value of 1.0 
(100%) will leave the rate unchanged. A value of 2.0 
(200%) will double the rate. A value of 0.5 (50%) will 
cut the rate in half.<p>Observations. AIIO will often 
slow down and go flat when a movement is almost over. 
When there's a strong reversal, AIIO will go flat and 
then bend to follow the price. AIIO will often ignore 
most of a large price spike that's fake. AIIO will often 
go flat through noise that other adaptive moving 
averages will track.<p>Because of its use of real up/
down tick data, this version tends to move much slower 
than its non-tick version. It may walk straight through 
lower volume fake price moves. If a faster adaptive 
moving average is also desired, run a second instance 
with a higher Scale Factor or Output Multiplier.<p>First 
known public AIIO version by Brett Johnson, 2015.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph



Graph_AIIO.Name = "AIIO"; //drawn graphs must 
have a name.

Graph_AIIO.PrimaryColor = RGB(0, 255, 0);
Graph_AIIO.DrawStyle = DRAWSTYLE_LINE;
Graph_AIIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AIIO.LineWidth = 2;
Graph_AIIO.DrawZeros = 0;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);
In_IIOPeriod.SetDescription("Number of bars for 

the period. Useful values are 20 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");



In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";
In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");

In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");



In_OutputMultiplier.Name = "IIO Output 
Multiplier";

In_OutputMultiplier.SetFloat(5.0);
In_OutputMultiplier.SetFloatLimits(1.0, 50.0);
In_OutputMultiplier.SetDescription("This By 

Tick version produces much smaller output. Multiply it 
to make it larger and more equal to the original 
version.");

In_AIIOScaleFactorChange.Name = "AIIO Scale 
Factor Change";

In_AIIOScaleFactorChange.SetFloat(1.0);
In_AIIOScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AIIOScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 5;

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.



//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 + 
(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0 );

}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 
log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 



VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.BaseData[VolumeType][i] <= 
VolumeMA[i]) {

//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else { //handle clipped volume
VolumeFiltered[i] = VolumeMA[i];
}

}

/* Old Intraday Intensity Calculations: split the 
volume based on accumulation or distribution 
estimations. Keep this here for original comparison.

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.
//Analysis: ScalingFactor * Volume. If close is in 

the middle, ScalingFactor=0.0.
//If close is at the top, ScalingFactor=1.0. If 

close is at the bottom, ScalingFactor=-1.0.
else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 

sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 
VolumeFiltered[i];}

*/
//New Intraday Intensity Calculations: the 

difference between up and down volume.
//For volume filtering: create the fraction and 

multiply it times VolumeFiltered. Fraction range is 
still 1.0 to -1.0.

II[i] = (((float)sc.BaseData[Up][i] - 
(float)sc.BaseData[Down][i]) / 
(float)sc.BaseData[VolumeType][i]) * VolumeFiltered[i];



//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop
for(j=i-Period+1; j<=i; j++) {

RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 
negative.

//Filter those out so the indicator doesn't 
get trashed.

if(VolumeFiltered[k] > 0.0) 
{RunningTotalVolume += VolumeFiltered[k];}

}
}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

(RunningTotalII / RunningTotalVolume) * 
In_OutputMultiplier.GetFloat();}

else {IIO[i] = 0.0;}

//Do the AIIO calculations.

if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, IIOSmoothed, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

ScalingFactor = IIOSmoothed[i] * 
In_AIIOScaleFactorChange.GetFloat(); //range roughly 



-1.0 to 1.0
//Note that a MA may overshoot the range a 

little. For this it doesn't matter.
}

else {
ScalingFactor = IIO[i] * 

In_AIIOScaleFactorChange.GetFloat(); //range roughly 
-1.0 to 1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AIIO[i] = ((sc.Close[i] - Graph_AIIO[i-1]) * 

ScalingFactor) + Graph_AIIO[i-1];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Adaptive ERI Moving Average With Filters") 



//Custom study starts here.
SCSFExport scsf_AdaptiveERIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AERI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_PriceSetSmoothing = sc.Input[2];
SCInputRef In_PriceSmoothingPeriod = sc.Input[3];
SCInputRef In_PriceSmoothingMAType = sc.Input[4];
SCInputRef In_ERIPeriod = sc.Input[5];
SCInputRef In_FastPeriodLimit = sc.Input[6];
SCInputRef In_SlowPeriodLimit = sc.Input[7];
SCInputRef In_AERIScaleFactorChange = sc.Input[8];
SCInputRef In_ERINormalSmoothingPeriod = 

sc.Input[9];
SCInputRef In_ERINormalSmoothingMAType = 

sc.Input[10];
SCInputRef In_ERISetExtraSmoothing = sc.Input[11];
SCInputRef In_ERIExtraSmoothingPeriod = 

sc.Input[12];
SCInputRef In_ERIExtraSmoothingMAType = 

sc.Input[13];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef ERI = sc.Subgraph[2];
SCSubgraphRef ERISmoothed = sc.Subgraph[3];
SCSubgraphRef ERIFinal = sc.Subgraph[4];
//SCFloatArrayRef FloatArray = Graph_AERI.Arrays[0];

//remember local variables are not persistent.
int i, Period;
float Change, SumTotal, Temp;
float FastPeriod, SlowPeriod, ScalingFactor;

// Section 1 - Set the configuration variables and 



defaults
if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Adaptive ERI Moving Average 

With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive ERI Moving Average With 
Filters. Perry Kaufman came up with ERI which measures 
the ratio of the direct distance divided by the total 
distance traveled of the period. He uses it as the 
Scaling Factor in an EMA equation to create an Adaptive 
Moving Average (AMA). Since the Scaling Factor didn't 
slow down enough, he squared it to produce smaller 
numbers. The fast and slow limits he uses don't do much, 
so they are usually left out of other AMA's. This 
version includes an option to change the ERI period 
directly.<p>The \"Set Price Smoothing?\" option enables 
cleaning up the price before calculations. If price is 
really noisy (too noisy for a volatility equation), 
recommended settings are EMA 3-10. Otherwise leave price 
smoothing off. The \"Normal Output Smoothing Period\" 
option enables cleaning up some of the ERI noise before 
AERI is calculated. It is recommended to smooth ERI out 
with an EMA 3-7. This allows for less volatility and 
more consistent movements. The \"Set Extra Output 
Smoothing?\" allows for double smoothing for cleaner 



results.<p>The \"AERI Scale Factor Change\" option 
allows the output line to be sped up or slowed down by 
modifying the EMA Scale Factor variable in the final 
adaptive calculation. It is recommended to change the 
main period variable first and then modify this one for 
fine tuning. A value of 1.0 (100%) will leave the rate 
unchanged. A value of 2.0 (200%) will double the rate. A 
value of 0.5 (50%) will cut the rate in half.<p>To use 
traditional AERI without any enhancements, turn off all 
extra options.<p>To visualize what the Scaling Factor is 
doing, a separate ERI graph can be added with the 
selected smoothing values. When ERI is close to 0, the 
AERI line will go flat and move less. Further away from 
0 will increase the line movement.";

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_AERI.Name = "AERI"; //drawn graphs must 

have a name.
Graph_AERI.PrimaryColor = RGB(255, 0, 0);
Graph_AERI.DrawStyle = DRAWSTYLE_LINE;
Graph_AERI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AERI.LineWidth = 2;
Graph_AERI.DrawZeros = 0;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for Close.");



In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-5.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_ERIPeriod.Name = "ERI Period";
In_ERIPeriod.SetInt(15);
In_ERIPeriod.SetIntLimits(3, 100);
In_ERIPeriod.SetDescription("Number of bars for 

the period. Usually 10-20.");

In_FastPeriodLimit.Name = "Fast Period Limit";
In_FastPeriodLimit.SetInt(2);
In_FastPeriodLimit.SetIntLimits(3, 1000);
In_FastPeriodLimit.SetDescription("Number of 

bars for the period. Usually 2-10.");

In_SlowPeriodLimit.Name = "Slow Period Limit";
In_SlowPeriodLimit.SetInt(30);
In_SlowPeriodLimit.SetIntLimits(3, 1000);
In_SlowPeriodLimit.SetDescription("Number of 



bars for the period. Usually 30 or higher.");

In_AERIScaleFactorChange.Name = "AERI Scale 
Factor Change";

In_AERIScaleFactorChange.SetFloat(1.0);
In_AERIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AERIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

In_ERINormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_ERINormalSmoothingPeriod.SetInt(5);
In_ERINormalSmoothingPeriod.SetIntLimits(2, 

50);

In_ERINormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");

In_ERINormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_ERINormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXP
ONENTIAL);

In_ERINormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_ERISetExtraSmoothing.Name = "Set Extra 
Output Smoothing?";

In_ERISetExtraSmoothing.SetYesNo(1);
In_ERISetExtraSmoothing.SetDescription("Enables 

extended smoothing options.");

In_ERIExtraSmoothingPeriod.Name = "Extra Output 



Smoothing Period";
In_ERIExtraSmoothingPeriod.SetInt(5);
In_ERIExtraSmoothingPeriod.SetIntLimits(2, 50);

In_ERIExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_ERIExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_ERIExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_ERIExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = sc.BaseGraphValueFormat;

return;
}

// Section 2 - Do data processing here

Period = In_ERIPeriod.GetInt(); //easier to read.

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period + 
In_ERINormalSmoothingPeriod.GetInt() + 



(In_ERISetExtraSmoothing.GetYesNo() ? 
In_ERIExtraSmoothingPeriod.GetInt() : 0.0 );

//Make sure fast is smaller than slow.
if(In_FastPeriodLimit.GetInt() > 

In_SlowPeriodLimit.GetInt() ) {
//swap the values around
i = In_FastPeriodLimit.GetInt();

In_FastPeriodLimit.SetInt( In_SlowPeriodLimit.GetInt() )
;

In_SlowPeriodLimit.SetInt(i);
}

}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[sc.Index] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//not enough data yet for the calculation.
if(sc.Index < Period) {return;}

//Do the AERI calculations.

//direct distance
Change = Price[sc.Index] - Price[sc.Index - Period];
if(Change < 0.0) {Change *= -1.0;} //number must be 

positive



//indirect distance: add up the sums
SumTotal = 0.0;
for(i=sc.Index-Period; i < sc.Index; i++) {

Temp = Price[i+1] - Price[i];
if(Temp < 0.0) {Temp *= -1.0;} //number must be 

positive
SumTotal += Temp;
}

ERI[sc.Index] = Change / SumTotal;

//Handle smoothing.
sc.MovingAverage(ERI, ERISmoothed, 

In_ERINormalSmoothingMAType.GetMovAvgType(), 
In_ERINormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_ERISetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(ERISmoothed, ERIFinal, 
In_ERIExtraSmoothingMAType.GetMovAvgType(), 
In_ERIExtraSmoothingPeriod.GetInt() );

}
else {

ERIFinal[sc.Index] = ERISmoothed[sc.Index];
}

//set the period limits
FastPeriod = 2.0 / 

((float)In_FastPeriodLimit.GetInt() + 1.0);
SlowPeriod = 2.0 / 

((float)In_SlowPeriodLimit.GetInt() + 1.0);
//multiply it out
ScalingFactor = ((ERIFinal[sc.Index] * (FastPeriod - 

SlowPeriod)) + SlowPeriod ) * 
In_AERIScaleFactorChange.GetFloat();

//square it and handle scaling factor manual adjust



ScalingFactor = (ScalingFactor * ScalingFactor ) * 
In_AERIScaleFactorChange.GetFloat();

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AERI[sc.Index] = ((Price[sc.Index] - 

Graph_AERI[sc.Index-1]) * ScalingFactor) + 
Graph_AERI[sc.Index-1];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Adaptive MFI Moving Average With Filters") 

//Custom study starts here.
SCSFExport scsf_AdaptiveMFIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 



maintain.
SCSubgraphRef Graph_AMFI = sc.Subgraph[0];
SCInputRef In_AMFIPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_PriceSetSmoothing = sc.Input[2];
SCInputRef In_PriceSmoothingPeriod = sc.Input[3];
SCInputRef In_PriceSmoothingMAType = sc.Input[4];
SCInputRef In_VolumeFilterType = sc.Input[5];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[6];
SCInputRef In_MAClipSmoothingMAType = sc.Input[7];
SCInputRef In_AMFIScaleFactorChange = sc.Input[8];
SCInputRef In_MFISetSmoothing = sc.Input[9];
SCInputRef In_MFISmoothingPeriod = sc.Input[10];
SCInputRef In_MFISmoothingMAType = sc.Input[11];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef VolumeFiltered = sc.Subgraph[3];
SCSubgraphRef MFI = sc.Subgraph[4];
SCSubgraphRef MFISmoothed = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_AMFI.Arrays[0];

//remember local variables are not persistent.
float ScalingFactor;
int i, j, Period;
float TypicalPrice, TypicalPricePrevious, 

MFPositive, MFNegative, MFTotal;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Adaptive MFI Moving Average 

With Filters";

sc.StudyVersion = 1.1;



// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive MFI Moving Average With 
Filters. Adaptive MFI (AMFI) uses price as an input and 
then MFI as the scaling factor in an exponential moving 
average equation. It is very similar to Adaptive RSI 
(ARSI). Some people prefer the MFI indicator over the 
RSI indicator since it takes volume into account.<p> The 
proper MFI algorithm uses Typical Price (HLC Avg) as the 
input. There is an option to change this if desired. The 
\"Set Price Smoothing?\" option enables cleaning up the 
price before calculations. If price is really noisy, 
recommended settings are EMA 3-10. Otherwise leave price 
smoothing off. The \"Set MFI Smoothing?\" option enables 
cleaning up some of the MFI noise before AMFI is 
calculated. It is recommended to smooth MFI out with an 
EMA 3-7. This allows for less volatility and more 
consistent movements. <p>This version has a Volume 
Filter option to handle cases when a volume spike 
smashes the indicator making it hard to read. Large 
institutions sometimes do this to hide their activity 
afterward. The \"Straight\" option passes volume data 
through without any filtering. The \"Log\" option runs 
each volume bar through the log function making a type 
of \"log scale\". The \"Square Root\" option runs each 
volume bar through the square root function making a 
type of \"square root scale\". The \"MA Clip\" option 
will clip volume above a chosen moving average. To learn 
the movement characteristics of each, it is recommended 
to put them all on one chart for equal comparison.<p>The 
\"Scale Factor Change\" option allows the output line to 



be sped up or slowed down by modifying the EMA Scale 
Factor variable in the final adaptive calculation. It is 
recommended to change the main period variable first and 
then modify this one for fine tuning. A value of 1.0 
(100%) will leave the rate unchanged. A value of 2.0 
(200%) will double the rate. A value of 0.5 (50%) will 
cut the rate in half.<p>To use straight AMFI without any 
enhancements, turn off all extra 
options.<p>Observations: When there's a strong reversal, 
AMFI will go flat and then bend to follow the price. It 
will do this more than ARSI given the same settings. 
AMFI will often go flat before the end of major price 
peaks/dips indicating that the move is almost over 
(something ARSI will not do). On weaker events, AMFI 
will go flat while price bounces around above or below 
and then returns to the AMFI line. Check indicators and 
wave counts to verify final motion.<p>To visualize what 
the scaling factor is doing, a separate MFI graph can be 
added with the selected smoothing values. When MFI is 
close to 50, the AMFI line will go flat and move less. 
Further away from 50 will increase the line 
movement.<p>First known public AMFI version by Brett 
Johnson, 2015.";

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_AMFI.Name = "AMFI"; //drawn graphs must 

have a name.
Graph_AMFI.PrimaryColor = RGB(0, 255, 0);
Graph_AMFI.DrawStyle = DRAWSTYLE_LINE;
Graph_AMFI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AMFI.LineWidth = 2;
Graph_AMFI.DrawZeros = 0;



//User Inputs

In_AMFIPeriod.Name = "AMFI Period";
In_AMFIPeriod.SetInt(35);
In_AMFIPeriod.SetIntLimits(3, 300);
In_AMFIPeriod.SetDescription("Number of bars 

for the period. Useful values are 25 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_HLC); //

default to bar close.
In_InputData.SetDescription("Usually \"HLC 

Avg\" for Typical Price.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_VolumeFilterType.Name = "Volume Filtering 



Type";
In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_AMFIScaleFactorChange.Name = "AMFI Scale 
Factor Change";

In_AMFIScaleFactorChange.SetFloat(1.0);
In_AMFIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AMFIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 



to 2.0.");

In_MFISetSmoothing.Name = "Set MFI Smoothing?";
In_MFISetSmoothing.SetYesNo(1);
In_MFISetSmoothing.SetDescription("Enables 

extended MFI smoothing options.");

In_MFISmoothingPeriod.Name = "MFI Smoothing 
Period";

In_MFISmoothingPeriod.SetInt(5);
In_MFISmoothingPeriod.SetIntLimits(2, 50);
In_MFISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_MFISmoothingMAType.Name = "MFI Smoothing 
Moving Average Type";

In_MFISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_MFISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = sc.BaseGraphValueFormat;

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.



Period = In_AMFIPeriod.GetInt(); //easier to read.

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1;
//return;
}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[i] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()][i];

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = log( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );



}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[i] <= VolumeMA[i]) 
{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = 
(float)VolumeMA[i];} //handle clipped volume

}

//Not enough data yet. Pre-load existing data into 
array for later calculations.

if( i < Period ) {
Graph_AMFI[i] = Price[i];
return;
}

//Do the MFI calculations.
MFPositive = 0.0;
MFNegative = 0.0;

//set previous typical price.
j = i - Period;
if(j >= 0) {TypicalPricePrevious = Price[j];}
else {TypicalPricePrevious = 0.0;}

//do the inner loop
j = i - Period +1;
if(j < 0) {j = 0;}
for(; j<=i; j++) {

TypicalPrice = Price[j];
if(TypicalPrice == TypicalPricePrevious) 

{continue;} //nothing to do
//calculate money flows
if(TypicalPrice > TypicalPricePrevious) 



{MFPositive += TypicalPrice * VolumeFiltered[j];}
else {MFNegative += TypicalPrice * 

VolumeFiltered[j];}
TypicalPricePrevious = TypicalPrice;
}

MFTotal = MFPositive + MFNegative;
if(MFTotal > 0.0) {MFI[i] = 100.0 * (MFPositive / 

MFTotal);}
else { //left with divide by 0 problem or bad 

negative number
if(i>0) {MFI[i] = MFI[i-1];} //copy in previous 

value
else {MFI[i] = 0.0;} //force it to 0
}

//Do the AMFI calculations.

if( In_MFISetSmoothing.GetYesNo() ) {
sc.MovingAverage(MFI, MFISmoothed, 

In_MFISmoothingMAType.GetMovAvgType(), 
In_MFISmoothingPeriod.GetInt() );

ScalingFactor = ((MFISmoothed[i] / 100.0) - 
0.5) * 2.0 * In_AMFIScaleFactorChange.GetFloat(); //
range -1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = ((MFI[i] / 100.0) - 0.5) * 2.0 
* In_AMFIScaleFactorChange.GetFloat(); //range -1.0 to 
1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation



//EMA type calculation.
Graph_AMFI[i] = ((Price[i] - Graph_AMFI[i-1]) * 

ScalingFactor) + Graph_AMFI[i-1];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Adaptive IIO Moving Average With Filters") 

//Custom study starts here.
SCSFExport scsf_AdaptiveIIOWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AIIO = sc.Subgraph[0];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_IIOSetSmoothing = sc.Input[4];



SCInputRef In_IIOSmoothingPeriod = sc.Input[5];
SCInputRef In_IIOSmoothingMAType = sc.Input[6];
SCInputRef In_AIIOScaleFactorChange = sc.Input[7];
SCSubgraphRef II = sc.Subgraph[1];
SCSubgraphRef IIO = sc.Subgraph[2];
SCSubgraphRef IIOSmoothed = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_AIIO.Arrays[0];

//remember local variables are not persistent.
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume, 

ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Adaptive IIO Moving Average 

With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive IIO Moving Average With 
Filters. A price and volume based adaptive moving 
average from the Intraday Intensity Oscillator. Since 
IIO is semi-predictive, it is recommended to also run 



regular IIO in a sub chart for comparison.<p>This 
version includes extras to help clean up the graph and 
make it easier to integrate with automation. The \"Set 
IIO Smoothing?\" option enables cleaning up some of the 
IIO noise after the calculation. It is recommended to 
smooth IIO out with an EMA 3-7.<p>This version has a 
Volume Filter option to handle cases when a volume spike 
smashes the indicator making it hard to read. Large 
institutions sometimes do this to hide their activity 
afterward. The \"Straight\" option passes volume data 
through without any filtering. The \"Log\" option runs 
each volume bar through the log function making a type 
of \"log scale\". The \"Square Root\" option runs each 
volume bar through the square root function making a 
type of \"square root scale\". The \"MA Clip\" option 
will clip volume above a chosen moving average. To learn 
the movement characteristics of each, it is recommended 
to put them all on one chart for equal comparison.<p>The 
\"Scale Factor Change\" option allows the output line to 
be sped up or slowed down by modifying the EMA Scale 
Factor variable in the final adaptive calculation. It is 
recommended to change the main period variable first and 
then modify this one for fine tuning. A value of 1.0 
(100%) will leave the rate unchanged. A value of 2.0 
(200%) will double the rate. A value of 0.5 (50%) will 
cut the rate in half.<p>Observations. AIIO will often 
slow down and go flat when a movement is almost over. 
When there's a strong reversal, AIIO will go flat and 
then bend to follow the price. AIIO will often ignore 
most of a large price spike that's fake. AIIO will often 
go flat through noise that other adaptive moving 
averages will track.<p>First known public AIIO version 
by Brett Johnson, 2015.";

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 



//Output Graph
Graph_AIIO.Name = "AIIO"; //drawn graphs must 

have a name.
Graph_AIIO.PrimaryColor = RGB(0, 255, 0);
Graph_AIIO.DrawStyle = DRAWSTYLE_LINE;
Graph_AIIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AIIO.LineWidth = 2;
Graph_AIIO.DrawZeros = 0;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);
In_IIOPeriod.SetDescription("Number of bars for 

the period. Useful values are 20 and higher.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 



if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";
In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");

In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_AIIOScaleFactorChange.Name = "AIIO Scale 
Factor Change";

In_AIIOScaleFactorChange.SetFloat(1.0);
In_AIIOScaleFactorChange.SetFloatLimits(0.1, 

2.0);



In_AIIOScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 5;

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 + 
(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0 );

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 



log
VolumeFiltered[i] = log( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );
}

else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 
sqrt

VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[i] <= VolumeMA[i]) 
{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = 
(float)VolumeMA[i];} //handle clipped volume

}

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.
//Analysis: ScalingFactor * Volume. If close is in 

the middle, ScalingFactor=0.0.
//If close is at the top, ScalingFactor=1.0. If 

close is at the bottom, ScalingFactor=-1.0.
else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 

sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 
VolumeFiltered[i];}

//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop



for(j=i-Period+1; j<=i; j++) {
RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 
negative.

//Filter those out so the indicator doesn't 
get trashed.

if(VolumeFiltered[k] > 0.0) 
{RunningTotalVolume += VolumeFiltered[k];}

}
}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

RunningTotalII / RunningTotalVolume;}
else {IIO[i] = 0.0;};

//Do the AIIO calculations.

if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, IIOSmoothed, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

ScalingFactor = IIOSmoothed[i] * 
In_AIIOScaleFactorChange.GetFloat(); //range roughly 
-1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = IIO[i] * 



In_AIIOScaleFactorChange.GetFloat(); //range roughly 
-1.0 to 1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AIIO[i] = ((sc.Close[i] - Graph_AIIO[i-1]) * 

ScalingFactor) + Graph_AIIO[i-1];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Adaptive RSI Moving Average With Filters") 

//Custom study starts here.
SCSFExport scsf_AdaptiveRSIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 



maintain.
SCSubgraphRef Graph_ARSI = sc.Subgraph[0];
SCInputRef In_ARSIPeriod = sc.Input[0];
SCInputRef In_RSICalcMAType = sc.Input[1];
SCInputRef In_InputData = sc.Input[2];
SCInputRef In_PriceSetSmoothing = sc.Input[3];
SCInputRef In_PriceSmoothingPeriod = sc.Input[4];
SCInputRef In_PriceSmoothingMAType = sc.Input[5];
SCInputRef In_ARSIScaleFactorChange = sc.Input[6];
SCInputRef In_RSISetSmoothing = sc.Input[7];
SCInputRef In_RSISmoothingPeriod = sc.Input[8];
SCInputRef In_RSISmoothingMAType = sc.Input[9];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef RSI = sc.Subgraph[2];
SCSubgraphRef RSISmoothed = sc.Subgraph[3];
//SCFloatArrayRef FloatArray = Graph_ARSI.Arrays[0];

//remember local variables are not persistent.
float ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Adaptive RSI Moving Average 

With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 



button
sc.StudyDescription = "Adaptive RSI Moving Average With 
Filters. Traditional Adaptive RSI (ARSI) uses straight 
price and then RSI as the scaling factor without 
smoothing. The \"Set Price Smoothing?\" option enables 
cleaning up the price before calculations. If price is 
really noisy, recommended settings are EMA 3-10. 
Otherwise leave price smoothing off. The \"Set RSI 
Smoothing?\" option enables cleaning up some of the RSI 
noise before ARSI is calculated. It is recommended to 
smooth RSI out with an EMA 3-7. This allows for less 
volatility and more consistent movements.<p>The \"Scale 
Factor Change\" option allows the output line to be sped 
up or slowed down by modifying the EMA Scale Factor 
variable in the final adaptive calculation. It is 
recommended to change the main period variable first and 
then modify this one for fine tuning. A value of 1.0 
(100%) will leave the rate unchanged. A value of 2.0 
(200%) will double the rate. A value of 0.5 (50%) will 
cut the rate in half.<p>To use traditional ARSI without 
any enhancements, turn off all extra 
options.<p>Observations: When there's a strong reversal, 
ARSI will go flat and then bend to follow the price. On 
weaker events, ARSI will go flat while price bounces 
around above or below and then returns to the ARSI line. 
Check indicators and wave counts to verify final 
motion.<p>To visualize what the scaling factor is doing, 
a separate RSI graph can be added with the selected 
smoothing values. When RSI is close to 50, the ARSI line 
will go flat and move less. Further away from 50 will 
increase the line movement.";

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph



Graph_ARSI.Name = "ARSI"; //drawn graphs must 
have a name.

Graph_ARSI.PrimaryColor = RGB(0, 0, 255);
Graph_ARSI.DrawStyle = DRAWSTYLE_LINE;
Graph_ARSI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_ARSI.LineWidth = 2;
Graph_ARSI.DrawZeros = 0;

//User Inputs

In_ARSIPeriod.Name = "ARSI Period";
In_ARSIPeriod.SetInt(35);
In_ARSIPeriod.SetIntLimits(3, 300);
In_ARSIPeriod.SetDescription("Number of bars 

for the period. Useful values are 25 and higher.");

In_RSICalcMAType.Name = "RSI Calculation Moving 
Average Type";

In_RSICalcMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
In_RSICalcMAType.SetDescription("Usually EMA, 

but others can be experimented with.");

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for bar close when viewing stock prices. One of the 
averages can be used for forex and other less time 
synchronized data.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");



In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_ARSIScaleFactorChange.Name = "ARSI Scale 
Factor Change";

In_ARSIScaleFactorChange.SetFloat(1.0);
In_ARSIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_ARSIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

In_RSISetSmoothing.Name = "Set RSI Smoothing?";
In_RSISetSmoothing.SetYesNo(1);
In_RSISetSmoothing.SetDescription("Enables 

extended RSI smoothing options.");

In_RSISmoothingPeriod.Name = "RSI Smoothing 
Period";

In_RSISmoothingPeriod.SetInt(5);
In_RSISmoothingPeriod.SetIntLimits(2, 50);
In_RSISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");



In_RSISmoothingMAType.Name = "RSI Smoothing 
Moving Average Type";

In_RSISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_RSISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = sc.BaseGraphValueFormat;

return;
}

// Section 2 - Do data processing here

//if first run
if (sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = In_ARSIPeriod.GetInt() - 1;
//return;
}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );



}
else {

Price[sc.Index] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//Not enough data yet. Pre-load existing data into 
array for later calculations.

if( sc.Index < In_ARSIPeriod.GetInt() ) {
Graph_ARSI[sc.Index] = Price[sc.Index];
return;
}

//Do the ARSI calculations.

sc.RSI(Price, RSI, In_RSICalcMAType.GetMovAvgType(), 
In_ARSIPeriod.GetInt() );

if( In_RSISetSmoothing.GetYesNo() ) {
sc.MovingAverage(RSI, RSISmoothed, 

In_RSISmoothingMAType.GetMovAvgType(), 
In_RSISmoothingPeriod.GetInt() );

ScalingFactor = ((RSISmoothed[sc.Index] / 
100.0) - 0.5) * 2.0 * 
In_ARSIScaleFactorChange.GetFloat(); //range -1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = ((RSI[sc.Index] / 100.0) - 0.5) 
* 2.0 * In_ARSIScaleFactorChange.GetFloat(); //range 
-1.0 to 1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation



//EMA type calculation.
Graph_ARSI[sc.Index] = ((Price[sc.Index] - 

Graph_ARSI[sc.Index-1]) * ScalingFactor) + 
Graph_ARSI[sc.Index-1];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Adaptive Stochastic Moving Average With 
Filters") 

//Custom study starts here.
SCSFExport 
scsf_AdaptiveStochasticMAWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_ASTO = sc.Subgraph[0];
SCInputRef In_ASTOPeriod = sc.Input[0];
SCInputRef In_ASTOScaleFactorChange = sc.Input[1];



SCInputRef In_STOSetSmoothing = sc.Input[2];
SCInputRef In_STOSmoothingPeriod = sc.Input[3];
SCInputRef In_STOSmoothingMAType = sc.Input[4];
SCSubgraphRef STO = sc.Subgraph[1];
SCSubgraphRef STOSmoothed = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = Graph_ASTO.Arrays[0];

//remember local variables are not persistent.
float ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Adaptive Stochastic Moving 

Average With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive Stochastic Moving 
Average With Filters. This was an academic experiment to 
compare Adaptive RSI with Adaptive Stochastic. It really 
doesn't show much since Stochastic tends to follow price 
movements closely. ASTO acts more like an EMA5-10 most 
of the time.<p>What did come of this experiment is the 
\"Scale Factor Change\" option. Since Stochastic spends 
most of its time away from the 50 line, dropping the 
Scale Factor to 20% (default) of normal finally made 



this average behave in an adaptive way.<p>The \"Set STO 
Smoothing?\" option enables cleaning up some of the STO 
noise after the calculation. It is recommended to smooth 
STO out with an EMA 3-7.<p>To visualize what the scaling 
factor is doing, a separate Stochastic graph can be 
added with the selected smoothing values. When 
Stochastic is close to 50, the ASTO line will go flat 
and move less. Further away from 50 will increase the 
line movement.";

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_ASTO.Name = "ASTO"; //drawn graphs must 

have a name.
Graph_ASTO.PrimaryColor = RGB(255, 255, 0);
Graph_ASTO.DrawStyle = DRAWSTYLE_LINE;
Graph_ASTO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_ASTO.LineWidth = 2;
Graph_ASTO.DrawZeros = 0;

//User Inputs

In_ASTOPeriod.Name = "ASTO Period";
In_ASTOPeriod.SetInt(20);
In_ASTOPeriod.SetIntLimits(3, 300);
In_ASTOPeriod.SetDescription("Number of bars 

for the period. Useful values are 30 and higher.");

In_ASTOScaleFactorChange.Name = "ASTO Scale 
Factor Change";

In_ASTOScaleFactorChange.SetFloat(0.2);
In_ASTOScaleFactorChange.SetFloatLimits(0.05, 

1.0);



In_ASTOScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.05 
to 1.0. Recommend 0.2 or smaller.");

In_STOSetSmoothing.Name = "Set STO Smoothing?";
In_STOSetSmoothing.SetYesNo(1);
In_STOSetSmoothing.SetDescription("Enables 

extended STO smoothing options.");

In_STOSmoothingPeriod.Name = "STO Smoothing 
Period";

In_STOSmoothingPeriod.SetInt(5);
In_STOSmoothingPeriod.SetIntLimits(2, 50);
In_STOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_STOSmoothingMAType.Name = "STO Smoothing 
Moving Average Type";

In_STOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_STOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = sc.BaseGraphValueFormat;

return;
}

// Section 2 - Do data processing here



//if first run
if (sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = In_ASTOPeriod.GetInt() - 1;
//return;
}

//Not enough data yet. Pre-load existing data into 
array for later calculations.

if( sc.Index < In_ASTOPeriod.GetInt() ) {
Graph_ASTO[sc.Index] = sc.BaseDataIn[SC_LAST]

[sc.Index];
return;
}

//Do the ASTO calculations.

sc.Stochastic(sc.BaseDataIn, STO, 
In_ASTOPeriod.GetInt(), 0, 0, MOVAVGTYPE_EXPONENTIAL );

if( In_STOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(STO, STOSmoothed, 

In_STOSmoothingMAType.GetMovAvgType(), 
In_STOSmoothingPeriod.GetInt() );

ScalingFactor = ((STOSmoothed[sc.Index] / 
100.0) - 0.5) * 2.0 * 
In_ASTOScaleFactorChange.GetFloat(); //range -1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = ((STO[sc.Index] / 100.0) - 0.5) 
* 2.0 * In_ASTOScaleFactorChange.GetFloat(); //range 
-1.0 to 1.0

}



if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_ASTO[sc.Index] = ((sc.BaseDataIn[SC_LAST]

[sc.Index] - Graph_ASTO[sc.Index-1]) * ScalingFactor) + 
Graph_ASTO[sc.Index-1];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Efficiency Ratio Indicator With Filters") 

//Custom study starts here.
SCSFExport 
scsf_EfficiencyRatioIndicatorWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.



SCSubgraphRef Graph_ERI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_PriceSetSmoothing = sc.Input[1];
SCInputRef In_PriceSmoothingPeriod = sc.Input[2];
SCInputRef In_PriceSmoothingMAType = sc.Input[3];
SCInputRef In_ERIPeriod = sc.Input[4];
SCInputRef In_ERINormalSmoothingPeriod = 

sc.Input[5];
SCInputRef In_ERINormalSmoothingMAType = 

sc.Input[6];
SCInputRef In_ERISetExtraSmoothing = sc.Input[7];
SCInputRef In_ERIExtraSmoothingPeriod = sc.Input[8];
SCInputRef In_ERIExtraSmoothingMAType = sc.Input[9];
SCInputRef In_ERIOutputMultiplier = sc.Input[10];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef ERI = sc.Subgraph[2];
SCSubgraphRef ERISmoothed = sc.Subgraph[3];
//SCFloatArrayRef FloatArray = Graph_ERI.Arrays[0];

//remember local variables are not persistent.
int i, Period;
float Change, SumTotal, Temp;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Efficiency Ratio Indicator With 

Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.



sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Efficiency Ratio Indicator With 
Filters by Perry Kaufman. This indicator measures 
volatility relative to previous samples. In short, it 
measures the direct distance between 2 points and 
divides it by the sum of the difference between each of 
those points. The normal indicator range is 0.0 to 1.0 
(essentially 0% to 100%). Values closer to 1.0 are 
moving with a higher efficiency than those closer to 
0.0.<p>This version includes extra smoothing options to 
help clean up the output line.<p>This algorithm forms 
the core of the generic adaptive moving average line.";

//sc.GraphRegion = 1; //in this case, not main 
price graph. Let it auto-choose.

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_ERI.Name = "ERI"; //drawn graphs must 

have a name.
Graph_ERI.PrimaryColor = RGB(255, 0, 0);
Graph_ERI.DrawStyle = DRAWSTYLE_LINE;
Graph_ERI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_ERI.LineWidth = 1;
Graph_ERI.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 



for Close.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-5.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_ERIPeriod.Name = "ERI Period";
In_ERIPeriod.SetInt(15);
In_ERIPeriod.SetIntLimits(2, 100);
In_ERIPeriod.SetDescription("Number of bars for 

the period. Usually 10-20.");

In_ERINormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_ERINormalSmoothingPeriod.SetInt(5);
In_ERINormalSmoothingPeriod.SetIntLimits(2, 

50);

In_ERINormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");



In_ERINormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_ERINormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXP
ONENTIAL);

In_ERINormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_ERISetExtraSmoothing.Name = "Set Extra 
Output Smoothing?";

In_ERISetExtraSmoothing.SetYesNo(1);
In_ERISetExtraSmoothing.SetDescription("Enables 

extended smoothing options.");

In_ERIExtraSmoothingPeriod.Name = "Extra Output 
Smoothing Period";

In_ERIExtraSmoothingPeriod.SetInt(5);
In_ERIExtraSmoothingPeriod.SetIntLimits(2, 50);

In_ERIExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_ERIExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_ERIExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_ERIExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_ERIOutputMultiplier.Name = "Output 
Multiplier";

In_ERIOutputMultiplier.SetFloat(1.0);
In_ERIOutputMultiplier.SetFloatLimits(0.1, 



1000.0);
In_ERIOutputMultiplier.SetDescription("Increase 

the number's size for human readability. Since the range 
is 0.0-1.0, select 100.0 to make this naturally fit on a 
100 range chart.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Graph start at 0 and goes to 1.0.
sc.ScaleRangeType = SCALE_ZEROBASED;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 3;

return;
}

// Section 2 - Do data processing here

Period = In_ERIPeriod.GetInt(); //easier to read.

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period + 
In_ERINormalSmoothingPeriod.GetInt() + 
(In_ERISetExtraSmoothing.GetYesNo() ? 
In_ERIExtraSmoothingPeriod.GetInt() : 0.0 );

}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {



sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[sc.Index] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//not enough data yet for the calculation.
if(sc.Index < Period) {return;}

//do the ERI calculations

//direct distance
Change = Price[sc.Index] - Price[sc.Index - Period];
if(Change < 0.0) {Change *= -1.0;} //number must be 

positive

//indirect distance: add up the sums
SumTotal = 0.0;
for(i=sc.Index-Period; i < sc.Index; i++) {

Temp = Price[i+1] - Price[i];
if(Temp < 0.0) {Temp *= -1.0;} //number must be 

positive
SumTotal += Temp;
}

ERI[sc.Index] = (Change / SumTotal) * 
In_ERIOutputMultiplier.GetFloat();

//Handle smoothing.
sc.MovingAverage(ERI, ERISmoothed, 

In_ERINormalSmoothingMAType.GetMovAvgType(), 
In_ERINormalSmoothingPeriod.GetInt() );



//Handle extra smoothing.
if( In_ERISetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(ERISmoothed, Graph_ERI, 
In_ERIExtraSmoothingMAType.GetMovAvgType(), 
In_ERIExtraSmoothingPeriod.GetInt() );

}
else {

Graph_ERI[sc.Index] = ERISmoothed[sc.Index];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Adaptive Volume Ratio Moving Average By 
Tick With Filters") 

//Custom study starts here.
SCSFExport 
scsf_AdaptiveVolumeRatioByTickWithFilters(SCStudyGraphRe
f sc)



{
//Aliases to make things easier to read and 

maintain.
SCSubgraphRef Graph_AVRatio = sc.Subgraph[0];
SCInputRef In_NumberOfHighestValues = sc.Input[0];
SCInputRef In_NumberOfBarsForHighs = sc.Input[1];
SCInputRef In_LimiterStrength = sc.Input[2];
SCInputRef In_InputVolumeData = sc.Input[3];
SCInputRef In_VolumeFilterType = sc.Input[4];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[5];
SCInputRef In_MAClipSmoothingMAType = sc.Input[6];
SCInputRef In_VRNormalSmoothingPeriod = sc.Input[7];
SCInputRef In_VRNormalSmoothingMAType = sc.Input[8];
SCInputRef In_VRSetExtraSmoothing = sc.Input[9];
SCInputRef In_VRExtraSmoothingPeriod = sc.Input[10];
SCInputRef In_VRExtraSmoothingMAType = sc.Input[11];
SCInputRef In_InputPriceData = sc.Input[12];
SCInputRef In_ScaleFactorChange = sc.Input[13];
SCSubgraphRef VolumeFiltered = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef ArrayOfHighs = sc.Subgraph[3];
SCSubgraphRef VR = sc.Subgraph[4];
SCSubgraphRef VRSmoothed = sc.Subgraph[5];
SCSubgraphRef VRFinal = sc.Subgraph[6];
//SCFloatArrayRef FloatArray = 

Graph_AVRatio.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, NumberOfHighs, NumberOfBars, VIdx, HIdx, 

IndexLow;
float VolumeScale, AverageHigh, RatioScale, 

ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)



{
//Long descriptive name.
sc.GraphName = "Adaptive Volume Ratio Moving 

Average By Tick With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive Volume Ratio Moving 
Average By Tick With Filters. To properly use this 
indicator, Sierra Chart must be set up in tick by tick 
mode with intraday bars. If all \"Input Data\" options 
show a straight line at 0.0, then tick by tick data is 
not available or not enabled. Note that some volume data 
is only available when the market is open.<p>This 
indicator turns the Up/Down Volume Ratio into an 
Adaptive Moving Average. It is generally faster than 
Adaptive IIO and Adaptive OBV RSI. It is pretty much 
guaranteed that you will have to tune the \"AVRatio 
Scale Factor Change\" number because of movement 
variances between different securities. The Scale Factor 
number will speed up or slow down the AMA line. To tune 
for fast mode, start the AMA line slightly slower and 
speed it up until it just follows the price line. This 
will show short term price movements that are weak and 
over shoots. To tune for slow mode, start the AMA line 
slightly fast and slow it down until most of the price 
movements are above or below the AMA line. The Up/Down 
Volume Ratio Limiter will slow down the AMA line on low 
volume and help identify weak and false moves. For a 



more complete picture, it is recommended to use this 
indicator with Up/Down Volume Ratio or Difference, OBV 
By Tick using the MA Ribbon option, OBV By Tick MACD, 
and OBV By Tick RSI to help see the volume moves to 
identify the trend.<p>The AMA engine uses the 
traditional Up/Down Volume Ratio but adds a limiter to 
reduce the value on low volume. This helps reduce the 
large ranges on low volume that can blow out the scale. 
With the limiter in place, this is not a ratio with a 
100% scale. It is very similar to Up/Down Volume 
Difference but much slower to calculate because of 
searching for the Highes Value average. The Highest 
Value average takes the selected number of highest 
values for a time period and averages them to a high 
value line. Anything above the line is ignored. Anything 
below the line gets the output ratio scaled 
proportionally by the limiter. Despite the higher number 
of calculations per bar, this helps identify which of 
the big peaks/dips are real or not. This indicator 
solves the problem of the ratio line jumping on each new 
bar with little data. This also makes it easier to use 
with automated trading systems.<p>This indicator version 
has a second smoothing option. The ratio data is very 
choppy and extremely noisy. The second moving average 
can be of any type and will help clean up the line. 
Smoothing with a larger number isn't as effective as 
double smoothing with a number half that size.<p>This 
indicator version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 



moving average.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_AVRatio.Name = "AVRatio"; //drawn graphs 

must have a name.
Graph_AVRatio.PrimaryColor = RGB(255, 0, 255);
Graph_AVRatio.DrawStyle = DRAWSTYLE_LINE;
Graph_AVRatio.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AVRatio.LineWidth = 1;
Graph_AVRatio.DrawZeros = 1;

//User Inputs

In_NumberOfHighestValues.Name = "Number Of 
Highest Values To Keep";

In_NumberOfHighestValues.SetInt(20);
In_NumberOfHighestValues.SetIntLimits(10, 500);
In_NumberOfHighestValues.SetDescription("The 

number of highest values to look for in a range of bars. 
Usually 10-50. Note: the higher the number the slower 
the calculation will be.");

In_NumberOfBarsForHighs.Name = "Number Of Bars 
To Search For Highest Values";

In_NumberOfBarsForHighs.SetInt(240);
In_NumberOfBarsForHighs.SetIntLimits(10, 3000);
In_NumberOfBarsForHighs.SetDescription("The 

range of bars to look for the highest values. Usually 
240 - 1440 (a few hours to about one full trading day). 



Note: the higher the number the slower the calculation 
will be.");

In_LimiterStrength.Name = "Limiter Strength";
In_LimiterStrength.SetFloat(1.0);
In_LimiterStrength.SetFloatLimits(0.1, 1.0);
In_LimiterStrength.SetDescription("The strength 

the limiter will apply to low volume ranges ranges to 
make matching low ratio ranges. Range 0.1 to 1.0 for 
10-100%. Usually 1.0 (100%)");

In_InputVolumeData.Name = "Input Volume Data";
In_InputVolumeData.SetCustomInputIndex(0);
In_InputVolumeData.SetCustomInputStrings("Up/

Down Volume;Ask/Bid Volume;Up/Down Trades");
In_InputVolumeData.SetDescription("Select 

volume type to operate on. Not all types may be 
available. Some types are only available when the market 
is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);



In_MAClipSmoothingPeriod.SetDescription("Only 
if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_VRNormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_VRNormalSmoothingPeriod.SetInt(5);
In_VRNormalSmoothingPeriod.SetIntLimits(2, 50);

In_VRNormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");

In_VRNormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_VRNormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_VRNormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_VRSetExtraSmoothing.Name = "Set Extra Output 
Smoothing?";

In_VRSetExtraSmoothing.SetYesNo(1);
In_VRSetExtraSmoothing.SetDescription("Enables 

extended smoothing options.");

In_VRExtraSmoothingPeriod.Name = "Extra Output 



Smoothing Period";
In_VRExtraSmoothingPeriod.SetInt(5);
In_VRExtraSmoothingPeriod.SetIntLimits(2, 50);

In_VRExtraSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually 3-10.");

In_VRExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_VRExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPON
ENTIAL);

In_VRExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_InputPriceData.Name = "Input Price Data";

In_InputPriceData.SetInputDataIndex(SC_LAST); //default 
to bar close.

In_InputPriceData.SetDescription("Usually 
\"Last\" for Close.");

In_ScaleFactorChange.Name = "AVRatio Scale 
Factor Change";

In_ScaleFactorChange.SetFloat(5.0);
In_ScaleFactorChange.SetFloatLimits(0.001, 

1000.0);
In_ScaleFactorChange.SetDescription("Multiplier 

to change the Adaptive calculation. Range 0.001 to 
1000.0. Given the variances between different 
securities, it is pretty much guaranteed that you will 
have to change this number to tune the AMA line.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;



//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = sc.BaseGraphValueFormat;

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read long lines

//if first run. Set persistent variables here.
if(i == 0) {

//Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
In_VRNormalSmoothingPeriod.GetInt() + 
(In_VRSetExtraSmoothing.GetYesNo() ? 
In_VRExtraSmoothingPeriod.GetInt() : 0.0 );

//Make sure the count of highs is less than or 
equal to the range.

if(In_NumberOfHighestValues.GetInt() > 
In_NumberOfBarsForHighs.GetInt() ) {

//swap the values around
HIdx = In_NumberOfBarsForHighs.GetInt();

In_NumberOfBarsForHighs.SetInt( In_NumberOfHighestValues
.GetInt() );

In_NumberOfHighestValues.SetInt(HIdx);
}

}

//Select Input Data Type
if(In_InputVolumeData.GetIndex() == 0) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputVolumeData.GetIndex() == 1) {Up = 



SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 
log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.BaseData[VolumeType][i] <= 
VolumeMA[i]) {

//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;



}
else { //handle clipped volume

VolumeFiltered[i] = VolumeMA[i];
VolumeScale = VolumeFiltered[i] / 

(float)sc.BaseData[VolumeType][i];
}

}

//We need to shrink the smaller volume number's 
output to avoid them blowing the output range.

//A moving average doesn't work as well here because 
it takes into account ALL numbers.

//A better method is to take the selected highest 
numbers in the range and average them (ignoring the 
lowest numbers).

//Enter...

//The Sloppy High Values Bucket Algorithm: Faster 
than continuously sorting an array.

//Start: Fill highs array and search for the low.
//If (CURRENT > Low), then Low = CURRENT. Search for 

new low in highs array.
//If (CURRENT < Low), then skip to next value.
//Load and check ranges.
NumberOfHighs = In_NumberOfHighestValues.GetInt();
if(NumberOfHighs > i) {NumberOfHighs = i +1;}
NumberOfBars = In_NumberOfBarsForHighs.GetInt();
if(NumberOfBars > i) {NumberOfBars = i +1;}
//Initial fill of array.
VIdx = i - NumberOfBars +1;
IndexLow = 0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++, VIdx++) {

ArrayOfHighs[HIdx] = VolumeFiltered[VIdx];
if(ArrayOfHighs[IndexLow] > ArrayOfHighs[HIdx]) 

{IndexLow = HIdx;}
}

//Search the rest of the main array.



for(; VIdx <= i; VIdx++) {
if(VolumeFiltered[VIdx] > 

ArrayOfHighs[IndexLow]) {
//Overwrite the low value
ArrayOfHighs[IndexLow] = 

VolumeFiltered[VIdx];
//Search for the new low index
for(IndexLow=0, HIdx=1; HIdx < 

NumberOfHighs; HIdx++) {if(ArrayOfHighs[IndexLow] > 
ArrayOfHighs[HIdx]) {IndexLow = HIdx;}}

}
}

//Calculate the average high.
AverageHigh = 0.0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++) 

{AverageHigh += ArrayOfHighs[HIdx];}
AverageHigh /= NumberOfHighs;

//Calculate RatioScale to scale down volume ratio 
output number.

//Higher numbers get passed.
//Normal numbers won't be affected much.
//Very low numbers get squashed to help prevent 

blowing the output range.
//The limiter strength is a percentage of the 

RatioScale to use.
if((VolumeFiltered[i] < AverageHigh) && (AverageHigh 

> 0.0) ) {
RatioScale =  1.0 - ((1.0 - 

(VolumeFiltered[i] / AverageHigh)) * 
In_LimiterStrength.GetFloat() );

}
else {RatioScale = 1.0;}

//Calculate volume ratio.
if(VolumeFiltered[i] > 0) {

VR[i] = (((float)(sc.BaseData[Up][i] - 



sc.BaseData[Down][i]) * VolumeScale) / 
VolumeFiltered[i]) * RatioScale;

}
else {VR[i] = 0.0;}

//Handle smoothing.
sc.MovingAverage(VR, VRSmoothed, 

In_VRNormalSmoothingMAType.GetMovAvgType(), 
In_VRNormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_VRSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(VRSmoothed, VRFinal, 
In_VRExtraSmoothingMAType.GetMovAvgType(), 
In_VRExtraSmoothingPeriod.GetInt() );

}
else {

VRFinal[i] = VRSmoothed[i];
}

//Do the AMA calculation.

ScalingFactor = VRFinal[i] * 
In_ScaleFactorChange.GetFloat(); //range roughly -1.0 to 
1.0

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AVRatio[i] = 

((sc.BaseDataIn[In_InputPriceData.GetInputDataIndex()]
[i] - Graph_AVRatio[i-1]) * ScalingFactor) + 
Graph_AVRatio[i-1];
}

// The top of every source code file must include this 



line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Bollinger Band Ribbon") 

//Custom study starts here.
SCSFExport scsf_BollingerBandRibbon(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_BB5Low = sc.Subgraph[0];
SCSubgraphRef Graph_BB5Mid = sc.Subgraph[1];
SCSubgraphRef Graph_BB5Top = sc.Subgraph[2];
SCSubgraphRef Graph_BB4Low = sc.Subgraph[3];
SCSubgraphRef Graph_BB4Mid = sc.Subgraph[4];
SCSubgraphRef Graph_BB4Top = sc.Subgraph[5];
SCSubgraphRef Graph_BB3Low = sc.Subgraph[6];
SCSubgraphRef Graph_BB3Mid = sc.Subgraph[7];
SCSubgraphRef Graph_BB3Top = sc.Subgraph[8];
SCSubgraphRef Graph_BB2Low = sc.Subgraph[9];
SCSubgraphRef Graph_BB2Mid = sc.Subgraph[10];
SCSubgraphRef Graph_BB2Top = sc.Subgraph[11];
SCSubgraphRef Graph_BB1Low = sc.Subgraph[12];
SCSubgraphRef Graph_BB1Mid = sc.Subgraph[13];



SCSubgraphRef Graph_BB1Top = sc.Subgraph[14];
SCSubgraphRef Graph_PrimaryLine = sc.Subgraph[15];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_SetPrimaryLine = sc.Input[1];
SCInputRef In_PrimaryLinePeriod = sc.Input[2];
SCInputRef In_PrimaryLineMAType = sc.Input[3];
SCInputRef In_StandardDeviation = sc.Input[4];
SCInputRef In_BBRibbonMAType = sc.Input[5];
SCInputRef In_BBRibbon1Period = sc.Input[6];
SCInputRef In_BBRibbon2Period = sc.Input[7];
SCInputRef In_BBRibbon3Period = sc.Input[8];
SCInputRef In_BBRibbon4Period = sc.Input[9];
SCInputRef In_BBRibbon5Period = sc.Input[10];

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Bollinger Band Ribbon";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Bollinger Band Ribbon: Taking The 
Moving Average Ribbon To A New Extreme. Bollinger Bands 
take a moving average and add high and low lines at 2.0 
standard deviations away (configurable) to help show 
movement ranges. A Bollinger Band Ribbon is a moving 
average ribbon with these high and low lines for each 



individual line. A moving average ribbon is a set of 
moving average lines of differing values following a 
single source. That source is usually price but non-
oscillating indicators can also have a ribbon attached 
to them. It is recommended to give the ribbon a lot of 
screen height to see the movement... even more than a 
straight moving average ribbon. Institutional traders do 
use Bollinger Bands as seen by price lines bending, 
pausing, and reversing at the standard levels and with 
their high and low lines. The Primary Line is usually a 
small EMA number to closely track the source. If it's 
not needed, it can be set to another moving average 
number and type or set to disabled. The ribbon lines are 
usually Simple Moving Averages since that is what the 
big institutions use. Both moving average types can be 
changed.<p>The colors chosen are based on light 
frequency from slow to fast (think of a prism or 
rainbow). This method makes remembering the values much 
easier. Industry standard values are red=200, 
orange=100, yellow=50, green=35, and cyan=20. These can 
all be changed in the configuration menu.<p>This simple 
study offers the convenience of setting up 5 Bollinger 
Bands quickly in one place and making sure they are all 
scaled properly together on the same graph. It also 
simplifies the setup for automation.<p>At first glance 
this can be very confusing to look at, but it is easy to 
understand and use once explained. It's all about 
watching the data line.<ul><li>If the data line is 
rising, identify which color top band it is touching the 
most. That is the channel the data line is in. Flip that 
over for a falling data line.<li>If the data line has a 
strong movement then goes flat, take note of which mid 
line it is sitting on or resting under. If the data line 
gets stuck between a mid line and outer band, the move 
may be over or about to reverse.<li>If the data line has 
gone flat, identify which color mid line it is crossing 
the most. Then look high and low for the outer bands of 



the same color. That will be the channel the data line 
is in. Watch for an eventual break out.<li>When rising 
or falling, the data line may cross a mid line and touch 
a top line that is also riding on the next level up mid 
line. That means the data line is fully in the channel 
of the first mid line but could break out to the top 
line of the second mid line.<li>During any real 
movement, the data line will mostly be in one channel, 
be popping into the next channel every now and then, and 
be constrained to the upper or lower section of the next 
channel up. If the move fails to hit the outer band of 
that highest level channel, the move may not be over 
yet.<li>Wave counters take note of the previous two 
points. The corrective waves will be the ones crossing 
outer bands and the next level mid lines. If the 
continuation movement doesn't return to the previous 
movement, the correction may be larger than expected or 
the overall movement may be over.<li>The 200 period 
bands are usually the long term channel for the data 
line. The data line will usually bounce back if it 
crosses its outer band lines (they may stretch a 
little). If the data line keeps going, look for a new 
long term trend direction to start.<li>In summary, 
Bollinger Bands are all about dynamic support and 
resistance lines and measuring movement. If a line on 
one level gets crossed, look for the action to be 
defined on the next level up (the bands will start 
expanding). If volatility starts to decrease, look for 
the action to be defined on the next level down (the 
bands will start contracting).</ul><p>As an exercise to 
help you see the messy bands easier, pick a color and 
focus on it very hard. Try to block out all other colors 
except the one you're focusing on. While still focusing 
on that color, let your vision go soft. Without moving 
your eyes off the first color, look for the other lines 
of the same color in your peripheral vision. With a 
little practice, this will become easy.";



//sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graphs

Graph_PrimaryLine.Name = "Primary Line"; //
drawn graphs must have a name.

Graph_PrimaryLine.PrimaryColor = RGB(255, 255, 
255);

Graph_PrimaryLine.DrawStyle = DRAWSTYLE_LINE;
Graph_PrimaryLine.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_PrimaryLine.LineWidth = 2;
Graph_PrimaryLine.DrawZeros = 1;

Graph_BB1Top.Name = "BB1 Top"; //drawn graphs 
must have a name.

Graph_BB1Top.PrimaryColor = RGB(0, 255, 255);
Graph_BB1Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB1Top.LineWidth = 1;
Graph_BB1Top.DrawZeros = 1;

Graph_BB1Mid.Name = "BB1 Mid"; //drawn graphs 
must have a name.

Graph_BB1Mid.PrimaryColor = RGB(0, 255, 255);
Graph_BB1Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB1Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB1Mid.LineWidth = 2;
Graph_BB1Mid.DrawZeros = 1;

Graph_BB1Low.Name = "BB1 Low"; //drawn graphs 
must have a name.



Graph_BB1Low.PrimaryColor = RGB(0, 255, 255);
Graph_BB1Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB1Low.LineWidth = 1;
Graph_BB1Low.DrawZeros = 1;

Graph_BB2Top.Name = "BB2 Top"; //drawn graphs 
must have a name.

Graph_BB2Top.PrimaryColor = RGB(0, 255, 0);
Graph_BB2Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB2Top.LineWidth = 1;
Graph_BB2Top.DrawZeros = 1;

Graph_BB2Mid.Name = "BB2 Mid"; //drawn graphs 
must have a name.

Graph_BB2Mid.PrimaryColor = RGB(0, 255, 0);
Graph_BB2Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB2Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB2Mid.LineWidth = 2;
Graph_BB2Mid.DrawZeros = 1;

Graph_BB2Low.Name = "BB2 Low"; //drawn graphs 
must have a name.

Graph_BB2Low.PrimaryColor = RGB(0, 255, 0);
Graph_BB2Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB2Low.LineWidth = 1;
Graph_BB2Low.DrawZeros = 1;

Graph_BB3Top.Name = "BB3 Top"; //drawn graphs 
must have a name.

Graph_BB3Top.PrimaryColor = RGB(255, 255, 0);
Graph_BB3Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB3Top.LineWidth = 1;
Graph_BB3Top.DrawZeros = 1;



Graph_BB3Mid.Name = "BB3 Mid"; //drawn graphs 
must have a name.

Graph_BB3Mid.PrimaryColor = RGB(255, 255, 0);
Graph_BB3Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB3Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB3Mid.LineWidth = 2;
Graph_BB3Mid.DrawZeros = 1;

Graph_BB3Low.Name = "BB3 Low"; //drawn graphs 
must have a name.

Graph_BB3Low.PrimaryColor = RGB(255, 255, 0);
Graph_BB3Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB3Low.LineWidth = 1;
Graph_BB3Low.DrawZeros = 1;

Graph_BB4Top.Name = "BB4 Top"; //drawn graphs 
must have a name.

Graph_BB4Top.PrimaryColor = RGB(255, 128, 0);
Graph_BB4Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB4Top.LineWidth = 1;
Graph_BB4Top.DrawZeros = 1;

Graph_BB4Mid.Name = "BB4 Mid"; //drawn graphs 
must have a name.

Graph_BB4Mid.PrimaryColor = RGB(255, 128, 0);
Graph_BB4Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB4Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB4Mid.LineWidth = 2;
Graph_BB4Mid.DrawZeros = 1;

Graph_BB4Low.Name = "BB4 Low"; //drawn graphs 
must have a name.

Graph_BB4Low.PrimaryColor = RGB(255, 128, 0);
Graph_BB4Low.DrawStyle = DRAWSTYLE_POINT;



Graph_BB4Low.LineWidth = 1;
Graph_BB4Low.DrawZeros = 1;

Graph_BB5Top.Name = "BB5 Top"; //drawn graphs 
must have a name.

Graph_BB5Top.PrimaryColor = RGB(255, 0, 0);
Graph_BB5Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB5Top.LineWidth = 1;
Graph_BB5Top.DrawZeros = 1;

Graph_BB5Mid.Name = "BB5 Mid"; //drawn graphs 
must have a name.

Graph_BB5Mid.PrimaryColor = RGB(255, 0, 0);
Graph_BB5Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB5Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB5Mid.LineWidth = 2;
Graph_BB5Mid.DrawZeros = 1;

Graph_BB5Low.Name = "BB5 Low"; //drawn graphs 
must have a name.

Graph_BB5Low.PrimaryColor = RGB(255, 0, 0);
Graph_BB5Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB5Low.LineWidth = 1;
Graph_BB5Low.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for Close.");

In_SetPrimaryLine.Name = "Enable Primary 
Line?";



In_SetPrimaryLine.SetYesNo(1);
In_SetPrimaryLine.SetDescription("Enables the 

Primary Line.");

In_PrimaryLinePeriod.Name = "Primary Line 
Smoothing Period";

In_PrimaryLinePeriod.SetInt(3);
In_PrimaryLinePeriod.SetIntLimits(2, 1000);
In_PrimaryLinePeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_PrimaryLineMAType.Name = "Primary Line 
Moving Average Type";

In_PrimaryLineMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIA
L);

In_PrimaryLineMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_StandardDeviation.Name = "Standard 
Deviation";

In_StandardDeviation.SetFloat(2.0);
In_StandardDeviation.SetFloatLimits(0.1, 10.0);
In_StandardDeviation.SetDescription("Bollinger 

Bands Standard Deviation setting. Usually 2.0.");

In_BBRibbonMAType.Name = "Moving Average Type";

In_BBRibbonMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_BBRibbonMAType.SetDescription("Usually SMA, 

but others can be experimented with.");

In_BBRibbon1Period.Name = "MA Line 1 Period";
In_BBRibbon1Period.SetInt(20);
In_BBRibbon1Period.SetIntLimits(2, 1000);
In_BBRibbon1Period.SetDescription("Number of 

bars for the period. Usually 20.");



In_BBRibbon2Period.Name = "MA Line 2 Period";
In_BBRibbon2Period.SetInt(35);
In_BBRibbon2Period.SetIntLimits(2, 1000);
In_BBRibbon2Period.SetDescription("Number of 

bars for the period. Usually 35.");

In_BBRibbon3Period.Name = "MA Line 3 Period";
In_BBRibbon3Period.SetInt(50);
In_BBRibbon3Period.SetIntLimits(2, 1000);
In_BBRibbon3Period.SetDescription("Number of 

bars for the period. Usually 50.");

In_BBRibbon4Period.Name = "MA Line 4 Period";
In_BBRibbon4Period.SetInt(100);
In_BBRibbon4Period.SetIntLimits(2, 1000);
In_BBRibbon4Period.SetDescription("Number of 

bars for the period. Usually 100.");

In_BBRibbon5Period.Name = "MA Line 5 Period";
In_BBRibbon5Period.SetInt(200);
In_BBRibbon5Period.SetIntLimits(2, 1000);
In_BBRibbon5Period.SetDescription("Number of 

bars for the period. Usually 200.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Setting for decimal places.
sc.ValueFormat = VALUEFORMAT_INHERITED;

return;
}

// Section 2 - Do data processing here

if(sc.Index == 0) {



//Turn off Graph_PrimaryLine if disabled.
if(In_SetPrimaryLine.GetYesNo()) 

{Graph_PrimaryLine.DrawStyle = DRAWSTYLE_LINE;}
else {Graph_PrimaryLine.DrawStyle = 

DRAWSTYLE_IGNORE;}
}

if(In_SetPrimaryLine.GetYesNo()) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_PrimaryLine, 
In_PrimaryLineMAType.GetMovAvgType(), 
In_PrimaryLinePeriod.GetInt() );

}

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB1Mid, In_BBRibbon1Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB1Top[sc.Index] = Graph_BB1Mid.Arrays[0]
[sc.Index];

Graph_BB1Low[sc.Index] = Graph_BB1Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB2Mid, In_BBRibbon2Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB2Top[sc.Index] = Graph_BB2Mid.Arrays[0]
[sc.Index];

Graph_BB2Low[sc.Index] = Graph_BB2Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat



aIndex()], Graph_BB3Mid, In_BBRibbon3Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB3Top[sc.Index] = Graph_BB3Mid.Arrays[0]
[sc.Index];

Graph_BB3Low[sc.Index] = Graph_BB3Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB4Mid, In_BBRibbon4Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB4Top[sc.Index] = Graph_BB4Mid.Arrays[0]
[sc.Index];

Graph_BB4Low[sc.Index] = Graph_BB4Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB5Mid, In_BBRibbon5Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB5Top[sc.Index] = Graph_BB5Mid.Arrays[0]
[sc.Index];

Graph_BB5Low[sc.Index] = Graph_BB5Mid.Arrays[1]
[sc.Index];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************



For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Ease Of Movement With Filters") 

//Custom study starts here.
SCSFExport scsf_EMVWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_EMV = sc.Subgraph[1];
SCInputRef In_VolumeFilterType = sc.Input[0];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];
SCInputRef In_EMVSmoothingPeriod = sc.Input[3];
SCInputRef In_EMVSmoothingMAType = sc.Input[4];
SCInputRef In_OutputMultiplier = sc.Input[5];
SCSubgraphRef EMV = sc.Subgraph[2];
SCSubgraphRef VolumeMA = sc.Subgraph[3];
//SCFloatArrayRef FloatArray = Graph_EMV.Arrays[0];

//remember local variables are not persistent.
float HighLowRange, VolumeFiltered;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.



sc.GraphName = "Ease Of Movement With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Ease Of Movement With Filters 
(EMV). A volume based oscillator developed by Richard 
Arms. Above the zero line shows positive movement. Below 
the zero line shows negative movement. Small volumes and 
a large high-low price range will produce higher EMV 
values since it took lower volume to move price more. 
Large volumes and a small high-low price range will 
produce lower EMV values since it took higher volumes to 
move the price a smaller amount. Once the price breaks 
out, the EMV line will start moving again. When price is 
significantly moving, the EMV line should be moving in 
the same direction and away from the zero line. This 
indicator should be used with other indicators to 
confirm final price movement.<p>This EMV version has a 
Volume Filter option to handle cases when a volume spike 
smashes the indicator making it hard to read. Large 
institutions sometimes do this to hide their activity 
afterward. The \"Straight\" option passes volume data 
through without any filtering. The \"Log\" option runs 
each volume bar through the log function making a type 
of \"log scale\". The \"Square Root\" option runs each 
volume bar through the square root function making a 
type of \"square root scale\". The \"MA Clip\" option 
will clip volume above a chosen moving average. The 
final Smoothing option will apply a moving average to 



take some of the noise out of the final EMV 
line.<p>Observations. Log and Square Root volume 
filtering have an interesting side effect of shrinking 
the EMV value on low volume moves. This is useful for 
identifying dead zones during the trading day.";

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_EMV.Name = "EMV"; //drawn graphs must 

have a name.
Graph_EMV.PrimaryColor = RGB(255, 0, 255);
Graph_EMV.DrawStyle = DRAWSTYLE_LINE;
Graph_EMV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_EMV.LineWidth = 1;
Graph_EMV.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");



In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_EMVSmoothingPeriod.Name = "EMV Smoothing 
Period";

In_EMVSmoothingPeriod.SetInt(14);
In_EMVSmoothingPeriod.SetIntLimits(2, 50);
In_EMVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 10-25.");

In_EMVSmoothingMAType.Name = "EMV Smoothing 
Moving Average Type";

In_EMVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_EMVSmoothingMAType.SetDescription("Usually 



EMA, but others can be experimented with.");

In_OutputMultiplier.Name = "Output Multiplier";
In_OutputMultiplier.SetFloat(1e8);
In_OutputMultiplier.SetDescription("EMV numbers 

are typically very small. This does nothing more than to 
increase their value to something easier to read.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 2;

return;
}

// Section 2 - Do data processing here

//Handle the zero line.
ZeroLine[sc.Index] = 0.0;

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 1;
//Set lower limit on the Output Multiplier. 

There doesn't need to be an upper limit.
if(In_OutputMultiplier.GetFloat() < 1.0) 

{In_OutputMultiplier.SetFloat(1.0);}
}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 



straight
VolumeFiltered = (float)sc.Volume[sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered = 
log( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered = 

sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[sc.Index] <= 
VolumeMA[sc.Index]) {VolumeFiltered = 
(float)sc.Volume[sc.Index];} //handle normal volume

else {VolumeFiltered = 
(float)VolumeMA[sc.Index];} //handle clipped volume

}

//not enough data yet.
if(sc.Index < 1) {return;}

//Do the EMV calculations.
HighLowRange = sc.High[sc.Index] - sc.Low[sc.Index];
if( (HighLowRange > 0.0) && (VolumeFiltered > 

0.01) ) { //handle divide by 0 problems
EMV[sc.Index] = ( ((sc.High[sc.Index] + 

sc.Low[sc.Index]) / 2.0) - ((sc.High[sc.Index-1] + 
sc.Low[sc.Index-1]) / 2.0) ) / (VolumeFiltered / 
HighLowRange) * In_OutputMultiplier.GetFloat();



}
else {

//copy previous value to avoid skipping around 
and gaps in chart.

EMV[sc.Index] = EMV[sc.Index-1];
}

//Handle smoothing.
sc.MovingAverage(EMV, Graph_EMV, 

In_EMVSmoothingMAType.GetMovAvgType(), 
In_EMVSmoothingPeriod.GetInt() );
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Intraday Intensity Oscillator With 
Filters") 

//Custom study starts here.
SCSFExport 
scsf_IntradayIntensityOscillatorWithFilters(SCStudyGraph



Ref sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_IIO = sc.Subgraph[1];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_IIOSetSmoothing = sc.Input[4];
SCInputRef In_IIOSmoothingPeriod = sc.Input[5];
SCInputRef In_IIOSmoothingMAType = sc.Input[6];
SCSubgraphRef II = sc.Subgraph[2];
SCSubgraphRef IIO = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_IIO.Arrays[0];

//remember local variables are not persistent.
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Intraday Intensity Oscillator 

With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.



sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Intraday Intensity Oscillator 
With Filters. A price and volume based indicator that 
attempts to estimate accumulation and distribution of 
institutional traders. Normal ranges are +/-0.3. Spikes 
can go higher. Filtering can changes these values 
some.<p>If you have tick by tick volume up/down data, 
use the \"By Tick\" version.<p>This version includes 
extras to help clean up the graph and make it easier to 
integrate with automation. The \"Set IIO Smoothing?\" 
option enables cleaning up some of the IIO noise after 
the calculation. It is recommended to smooth IIO out 
with an EMA 3-7.<p>This version has a Volume Filter 
option to handle cases when a volume spike smashes the 
indicator making it hard to read. Large institutions 
sometimes do this to hide their activity afterward. The 
\"Straight\" option passes volume data through without 
any filtering. The \"Log\" option runs each volume bar 
through the log function making a type of \"log scale\". 
The \"Square Root\" option runs each volume bar through 
the square root function making a type of \"square root 
scale\". The \"MA Clip\" option will clip volume above a 
chosen moving average. To learn the movement 
characteristics of each, it is recommended to put them 
all on one chart for equal comparison.<p>To use 
traditional IIO, turn off all smoothing and filtering 
options.";

//sc.GraphRegion = 1; //not main price graph, 
let it auto-select.

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph



Graph_IIO.Name = "IIO"; //drawn graphs must 
have a name.

Graph_IIO.PrimaryColor = RGB(0, 255, 0);
Graph_IIO.DrawStyle = DRAWSTYLE_LINE;
Graph_IIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_IIO.LineWidth = 2;
Graph_IIO.DrawZeros = 0;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);
In_IIOPeriod.SetDescription("Number of bars for 

the period. Useful values are 20 and higher.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");



In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";
In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");

In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");



//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 3;

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.

//Handle the zero line.
ZeroLine[i] = 0.0;

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 - 
(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0.0);

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log



VolumeFiltered[i] = log( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[i] <= VolumeMA[i]) 
{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = VolumeMA[i];} //
handle clipped volume

}

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.
//Analysis: ScalingFactor * Volume. If close is in 

the middle, ScalingFactor=0.0.
//If close is at the top, ScalingFactor=1.0. If 

close is at the bottom, ScalingFactor=-1.0.
else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 

sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 
VolumeFiltered[i];}

//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop
for(j=i-Period+1; j<=i; j++) {



RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 
negative.

//Filter those out so the indicator doesn't 
get trashed.

if(VolumeFiltered[k] > 0.0) 
{RunningTotalVolume += VolumeFiltered[k];}

}
}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

RunningTotalII / RunningTotalVolume;}
else {IIO[i] = 0.0;}

if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, Graph_IIO, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

}
else {

Graph_IIO[i] = IIO[i];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"



/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Lines 5") 

//Custom study starts here.
SCSFExport scsf_Lines5(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_Line1 = sc.Subgraph[0];
SCSubgraphRef Graph_Line2 = sc.Subgraph[1];
SCSubgraphRef Graph_Line3 = sc.Subgraph[2];
SCSubgraphRef Graph_Line4 = sc.Subgraph[3];
SCSubgraphRef Graph_Line5 = sc.Subgraph[4];
SCInputRef In_Line1Level = sc.Input[0];
SCInputRef In_Line2Level = sc.Input[1];
SCInputRef In_Line3Level = sc.Input[2];
SCInputRef In_Line4Level = sc.Input[3];
SCInputRef In_Line5Level = sc.Input[4];

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Lines 5";



sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Lines 5. Draws 5 horizontal lines 
across a subgraph. This is mainly useful when multiple 
indicators will be on one subgraph. This will create a 
fixed scale and a place holder for the subgraph. This 
also allows for graphs stacked on top of each other to 
be seen easier if those graphs have lines which could 
then be turned off to avoid overlapping. Be sure to 
change the graph scale of any indicators added on top.";

//sc.GraphRegion = 1; //not main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graphs

Graph_Line1.Name = "Line 1"; //drawn graphs 
must have a name.

Graph_Line1.PrimaryColor = RGB(128, 128, 128);
Graph_Line1.DrawStyle = DRAWSTYLE_LINE;
Graph_Line1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line1.LineWidth = 1;
Graph_Line1.DrawZeros = 1;
Graph_Line1.DisplayNameValueInWindowsFlags = 0;

Graph_Line2.Name = "Line 2"; //drawn graphs 



must have a name.
Graph_Line2.PrimaryColor = RGB(128, 128, 128);
Graph_Line2.DrawStyle = DRAWSTYLE_LINE;
Graph_Line2.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line2.LineWidth = 1;
Graph_Line2.DrawZeros = 1;
Graph_Line2.DisplayNameValueInWindowsFlags = 0;

Graph_Line3.Name = "Line 3"; //drawn graphs 
must have a name.

Graph_Line3.PrimaryColor = RGB(192, 192, 192);
Graph_Line3.DrawStyle = DRAWSTYLE_LINE;
Graph_Line3.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line3.LineWidth = 1;
Graph_Line3.DrawZeros = 1;
Graph_Line3.DisplayNameValueInWindowsFlags = 0;

Graph_Line4.Name = "Line 4"; //drawn graphs 
must have a name.

Graph_Line4.PrimaryColor = RGB(128, 128, 128);
Graph_Line4.DrawStyle = DRAWSTYLE_LINE;
Graph_Line4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line4.LineWidth = 1;
Graph_Line4.DrawZeros = 1;
Graph_Line4.DisplayNameValueInWindowsFlags = 0;

Graph_Line5.Name = "Line 5"; //drawn graphs 
must have a name.

Graph_Line5.PrimaryColor = RGB(128, 128, 128);
Graph_Line5.DrawStyle = DRAWSTYLE_LINE;
Graph_Line5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line5.LineWidth = 1;
Graph_Line5.DrawZeros = 1;



Graph_Line5.DisplayNameValueInWindowsFlags = 0;

//User Inputs

In_Line1Level.Name = "Line 1 Level";
In_Line1Level.SetFloat(100);
In_Line1Level.SetDescription("The value number 

of the line.");

In_Line2Level.Name = "Line 2 Level";
In_Line2Level.SetFloat(70);
In_Line2Level.SetDescription("The value number 

of the line.");

In_Line3Level.Name = "Line 3 Level";
In_Line3Level.SetFloat(50);
In_Line3Level.SetDescription("The value number 

of the line.");

In_Line4Level.Name = "Line 4 Level";
In_Line4Level.SetFloat(30);
In_Line4Level.SetDescription("The value number 

of the line.");

In_Line5Level.Name = "Line 5 Level";
In_Line5Level.SetFloat(0);
In_Line5Level.SetDescription("The value number 

of the line.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Setting for decimal places.
sc.ValueFormat = VALUEFORMAT_INHERITED;

return;
}



// Section 2 - Do data processing here

Graph_Line1[sc.Index] = In_Line1Level.GetFloat();
Graph_Line2[sc.Index] = In_Line2Level.GetFloat();
Graph_Line3[sc.Index] = In_Line3Level.GetFloat();
Graph_Line4[sc.Index] = In_Line4Level.GetFloat();
Graph_Line5[sc.Index] = In_Line5Level.GetFloat();

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Intraday Intensity Oscillator By Tick With 
Filters") 

//Custom study starts here.
SCSFExport 
scsf_IntradayIntensityOscillatorByTickWithFilters(SCStud
yGraphRef sc)
{

//Aliases to make things easier to read and 



maintain.
SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_IIO = sc.Subgraph[1];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_VolumeFilterType = sc.Input[2];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[3];
SCInputRef In_MAClipSmoothingMAType = sc.Input[4];
SCInputRef In_IIOSetSmoothing = sc.Input[5];
SCInputRef In_IIOSmoothingPeriod = sc.Input[6];
SCInputRef In_IIOSmoothingMAType = sc.Input[7];
SCInputRef In_OutputMultiplier = sc.Input[8];
SCSubgraphRef II = sc.Subgraph[2];
SCSubgraphRef IIO = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_IIO.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Intraday Intensity Oscillator 

By Tick With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.



sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Intraday Intensity Oscillator By 
Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 
only available when the market is open.<p>A price and 
volume based indicator that attempts to estimate 
accumulation and distribution of institutional traders. 
Normal ranges are +/-0.3. Spikes can go higher. 
Filtering can changes these values some. This \"By 
Tick\" version uses the difference between up and down 
volume instead of the price scaling factor in the 
original. This version is more accurate.<p>This version 
includes extras to help clean up the graph and make it 
easier to integrate with automation. The \"Set IIO 
Smoothing?\" option enables cleaning up some of the IIO 
noise after the calculation. It is recommended to smooth 
IIO out with an EMA 3-7.<p>This version has a Volume 
Filter option to handle cases when a volume spike 
smashes the indicator making it hard to read. Large 
institutions sometimes do this to hide their activity 
afterward. The \"Straight\" option passes volume data 
through without any filtering. The \"Log\" option runs 
each volume bar through the log function making a type 
of \"log scale\". The \"Square Root\" option runs each 
volume bar through the square root function making a 
type of \"square root scale\". The \"MA Clip\" option 
will clip volume above a chosen moving average. To learn 
the movement characteristics of each, it is recommended 
to put them all on one chart for equal comparison.<p>To 
use traditional IIO, turn off all smoothing and 
filtering options.";



//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//sc.GraphRegion = 1; //not main price graph, 
let it auto-select.

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_IIO.Name = "IIO"; //drawn graphs must 

have a name.
Graph_IIO.PrimaryColor = RGB(0, 255, 0);
Graph_IIO.DrawStyle = DRAWSTYLE_LINE;
Graph_IIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_IIO.LineWidth = 2;
Graph_IIO.DrawZeros = 0;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);
In_IIOPeriod.SetDescription("Number of bars for 

the period. Useful values are 20 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);



In_InputData.SetCustomInputStrings("Up/Down 
Volume;Ask/Bid Volume;Up/Down Trades");

In_InputData.SetDescription("Select volume type 
to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";



In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");

In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_OutputMultiplier.Name = "IIO Output 
Multiplier";

In_OutputMultiplier.SetFloat(5.0);
In_OutputMultiplier.SetFloatLimits(1.0, 50.0);
In_OutputMultiplier.SetDescription("This By 

Tick version produces much smaller output. Multiply it 
to make it larger and more equal to the original 
version.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 3;

return;



}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.

//Handle the zero line.
ZeroLine[i] = 0.0;

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 - 
(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0.0);

}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 



log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.BaseData[VolumeType][i] <= 
VolumeMA[i]) {

//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else { //handle clipped volume
VolumeFiltered[i] = VolumeMA[i];
}

}

/* Old Intraday Intensity Calculations: split the 
volume based on accumulation or distribution 
estimations. Keep this here for original comparison.

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.
//Analysis: ScalingFactor * Volume. If close is in 

the middle, ScalingFactor=0.0.
//If close is at the top, ScalingFactor=1.0. If 

close is at the bottom, ScalingFactor=-1.0.
else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 



sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 
VolumeFiltered[i];}

*/
//New Intraday Intensity Calculations: the 

difference between up and down volume.
//For volume filtering: create the fraction and 

multiply it times VolumeFiltered. Fraction range is 
still 1.0 to -1.0.

II[i] = (((float)sc.BaseData[Up][i] - 
(float)sc.BaseData[Down][i]) / 
(float)sc.BaseData[VolumeType][i]) * VolumeFiltered[i];

//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop
for(j=i-Period+1; j<=i; j++) {

RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 
negative.

//Filter those out so the indicator doesn't 
get trashed.

if(VolumeFiltered[k] > 0.0) 
{RunningTotalVolume += VolumeFiltered[k];}

}
}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

(RunningTotalII / RunningTotalVolume) * 



In_OutputMultiplier.GetFloat();}
else {IIO[i] = 0.0;}

if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, Graph_IIO, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

}
else {

Graph_IIO[i] = IIO[i];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Money Flow Index With Filters") 

//Custom study starts here.
SCSFExport 
scsf_MoneyFlowIndexWithFilters(SCStudyGraphRef sc)
{



//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_MFI = sc.Subgraph[0];
SCInputRef In_MFIPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_PriceSetSmoothing = sc.Input[2];
SCInputRef In_PriceSmoothingPeriod = sc.Input[3];
SCInputRef In_PriceSmoothingMAType = sc.Input[4];
SCInputRef In_VolumeFilterType = sc.Input[5];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[6];
SCInputRef In_MAClipSmoothingMAType = sc.Input[7];
SCInputRef In_MFISetSmoothing = sc.Input[8];
SCInputRef In_MFISmoothingPeriod = sc.Input[9];
SCInputRef In_MFISmoothingMAType = sc.Input[10];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef VolumeFiltered = sc.Subgraph[3];
SCSubgraphRef MFI = sc.Subgraph[4];
//SCFloatArrayRef FloatArray = Graph_MFI.Arrays[0];

//remember local variables are not persistent.
int i, j, Period;
float TypicalPrice, TypicalPricePrevious, 

MFPositive, MFNegative, MFTotal;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Money Flow Index With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 



performance.
sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Money Flow Index With Filters. 
This version includes a number of extras to help clean 
up the graph and make it easier to integrate with 
automation. The \"Set Price Smoothing?\" option enables 
cleaning up the price before calculations. If price is 
really noisy, recommended settings are EMA 3-10. 
Otherwise leave price smoothing off. The \"Set MFI 
Smoothing?\" option enables cleaning up some of the MFI 
noise after the calculation. It is recommended to smooth 
MFI out with an EMA 3-7.<p>This version has a Volume 
Filter option to handle cases when a volume spike 
smashes the indicator making it hard to read. Large 
institutions sometimes do this to hide their activity 
afterward. The \"Straight\" option passes volume data 
through without any filtering. The \"Log\" option runs 
each volume bar through the log function making a type 
of \"log scale\". The \"Square Root\" option runs each 
volume bar through the square root function making a 
type of \"square root scale\". The \"MA Clip\" option 
will clip volume above a chosen moving average. To learn 
the movement characteristics of each, it is recommended 
to put them all on one chart for equal comparison.<p>To 
use traditional MFI, turn off all smoothing and 
filtering options.";

//sc.GraphRegion = 1; //not main price graph, 
let it auto-select.

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_MFI.Name = "MFI"; //drawn graphs must 



have a name.
Graph_MFI.PrimaryColor = RGB(0, 255, 0);
Graph_MFI.DrawStyle = DRAWSTYLE_LINE;
Graph_MFI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MFI.LineWidth = 2;
Graph_MFI.DrawZeros = 0;

//User Inputs

In_MFIPeriod.Name = "MFI Period";
In_MFIPeriod.SetInt(14);
In_MFIPeriod.SetIntLimits(3, 300);
In_MFIPeriod.SetDescription("Number of bars for 

the period. Useful values are 7 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_HLC); //

default to bar close.
In_InputData.SetDescription("Usually \"HLC 

Avg\" for Typical Price.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";



In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(5);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_MFISetSmoothing.Name = "Set MFI Smoothing?";



In_MFISetSmoothing.SetYesNo(1);
In_MFISetSmoothing.SetDescription("Enables 

extended MFI smoothing options.");

In_MFISmoothingPeriod.Name = "MFI Smoothing 
Period";

In_MFISmoothingPeriod.SetInt(5);
In_MFISmoothingPeriod.SetIntLimits(2, 50);
In_MFISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_MFISmoothingMAType.Name = "MFI Smoothing 
Moving Average Type";

In_MFISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_MFISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 1;

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_MFIPeriod.GetInt(); //easier to read.

//if first run



if (i == 0) {
// Set the index of the first array element to 

begin drawing at
sc.DataStartIndex = Period - 1;
}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[i] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()][i];

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = log( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 



In_MAClipSmoothingPeriod.GetInt() );
if((float)sc.Volume[i] <= VolumeMA[i]) 

{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = 
(float)VolumeMA[i];} //handle clipped volume

}

//Not enough data yet for the MFI calculation.
if( i < Period ) {return;}

//Do the MFI calculations.
MFPositive = 0.0;
MFNegative = 0.0;

//set previous typical price.
j = i - Period;
if(j >= 0) {TypicalPricePrevious = Price[j];}
else {TypicalPricePrevious = 0.0;}

//do the inner loop
j = i - Period +1;
if(j < 0) {j = 0;}
for(; j<=i; j++) {

TypicalPrice = Price[j];
if(TypicalPrice == TypicalPricePrevious) 

{continue;} //nothing to do
//calculate money flows
if(TypicalPrice > TypicalPricePrevious) 

{MFPositive += TypicalPrice * VolumeFiltered[j];}
else {MFNegative += TypicalPrice * 

VolumeFiltered[j];}
TypicalPricePrevious = TypicalPrice;
}

MFTotal = MFPositive + MFNegative;
if(MFTotal > 0.0) {MFI[i] = 100.0 * (MFPositive / 



MFTotal);}
else { //left with divide by 0 problem or bad 

negative number
if(i>0) {MFI[i] = MFI[i-1];} //copy in previous 

value
else {MFI[i] = 0.0;} //force it to 0
}

if( In_MFISetSmoothing.GetYesNo() ) {
sc.MovingAverage(MFI, Graph_MFI, 

In_MFISmoothingMAType.GetMovAvgType(), 
In_MFISmoothingPeriod.GetInt() );

}
else {

Graph_MFI[i] = MFI[i];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Klinger Volume Oscillator With Filters") 



//Custom study starts here.
SCSFExport scsf_KVOWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_Histogram = sc.Subgraph[1];
SCSubgraphRef Graph_KVOTrigger = sc.Subgraph[2];
SCSubgraphRef Graph_KVO = sc.Subgraph[3]; //last 

graph is drawn on top.
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_PriceSetSmoothing = sc.Input[1];
SCInputRef In_PriceSmoothingPeriod = sc.Input[2];
SCInputRef In_PriceSmoothingMAType = sc.Input[3];
SCInputRef In_VolumeFilterType = sc.Input[4];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[5];
SCInputRef In_MAClipSmoothingMAType = sc.Input[6];
SCInputRef In_KVOFastSmoothingPeriod = sc.Input[7];
SCInputRef In_KVOSlowSmoothingPeriod = sc.Input[8];
SCInputRef In_KVOFastSlowSmoothingMAType = 

sc.Input[9];
SCInputRef In_KVOSetExtraSmoothing = sc.Input[10];
SCInputRef In_KVOExtraSmoothingPeriod = 

sc.Input[11];
SCInputRef In_KVOExtraSmoothingMAType = 

sc.Input[12];
SCInputRef In_KVOTriggerSmoothingPeriod = 

sc.Input[13];
SCInputRef In_KVOTriggerSmoothingMAType = 

sc.Input[14];
SCInputRef In_OutputMultiplier = sc.Input[15];
SCSubgraphRef Price = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
SCSubgraphRef VolumeMA = sc.Subgraph[6];
SCSubgraphRef VolumeForce = sc.Subgraph[7];
SCSubgraphRef KVOFast = sc.Subgraph[8];



SCSubgraphRef KVOSlow = sc.Subgraph[9];
SCSubgraphRef KVO = sc.Subgraph[10];
SCSubgraphRef KVOSmoothed = sc.Subgraph[11];
SCSubgraphRef HighLow = sc.Subgraph[12];
//SCFloatArrayRef FloatArray = Graph_KVO.Arrays[0];

//remember local variables are not persistent.
int itemp;
float ScalingFactor;

//persistent variables.
int &Trend = sc.PersistVars->i1;
int &TrendPrevious = sc.PersistVars->i2;
float &HighLowSum = sc.PersistVars->f1;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Klinger Volume Oscillator With 

Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Klinger Volume Oscillator With 
Filters (KVO). A price and volume based oscillator 
developed by Stephen J. Klinger to handle both short 
term and long term time frame analysis of money flowing 



into and out of a security. It's output is very similar 
to MACD and can be traded in the same way. It is 
somewhat unique as its algorithm keeps track of current 
direction and accounts for it in the calculations. 
Klinger defined volume as a force behind price movement 
and accumulation/distribution as the overall volume 
change from period to period. He labeled it Volume 
Force. A positive Volume Force is more accumulation than 
distribution, a negative volume force is more 
distribution than accumulation. As a trend starts to 
end, the Volume Force should noticeably reduce before 
the price reversal. Klinger has some guidelines for his 
oscillator. The most reliable signals from KVO are in 
the direction of the current price trend so don't trade 
against the trend. KVO divergence from current price 
action is a trend weakening signal (similar to MACD 
divergence). Klinger uses an 89 period EMA for price to 
determine the current price trend. An up trend is price 
above EMA89, and a down trend is price below EMA89. In 
an up trend, if KVO tops then down crosses the trigger 
line, that's a signal that the trend is near completion 
(invert that for a down trend). Klinger recommends other 
indicators like Stochastic, RSI, and MACD to help 
confirm movement into over bought/sold 
conditions.<p>Brett Johnson's Programming Rant: Most 
people are totally clueless about how to properly 
implement this indicator. Initially I thought I found a 
web page that properly explained it, but continued 
searching over the next couple hours proved me very 
wrong. I've found several variations that are incorrect. 
I've found some web pages with 3 different versions 
written in 3 different stock chart languages. I've found 
a couple web pages showing the proper algorithm in math 
form, but then they screw up the code several lines 
down. Nobody seems to pay attention. Some people seem to 
give up and implement a simplified version. If you're 
trying to program this indicator yourself and are stuck, 



check my source code. It's open and excessively 
documented. There's no reason for a simple algorithm to 
be this screwed up on so many other platforms and web 
pages.<p>This KVO version has multiple smoothing options 
to handle an extremely noisy indicator.<p>This KVO 
version has a Volume Filter option to handle cases when 
a volume spike smashes the indicator making it hard to 
read. Large institutions sometimes do this to hide their 
activity afterward. The \"Straight\" option passes 
volume data through without any filtering. The \"Log\" 
option runs each volume bar through the log function 
making a type of \"log scale\". The \"Square Root\" 
option runs each volume bar through the square root 
function making a type of \"square root scale\". The 
\"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.<p>To use KVO in its original form, turn 
off all extra options and use the default 
values.<p>Observations. To say that this is a noisy 
indicator is an understatement. Turn on MA Clip 3 and 
all the filters to their default values (or higher) to 
greatly clean this up. In addition to the recommended 
indicators, also add trend lines as a price shouldn't be 
traded until it breaks the trend line. Always remember, 
just because KVO moves doesn't mean that price will move 
with it. This indicator doesn't do very well with 
ranging data. To be fair, that's true of many 
indicators. This indicator was originally developed in 
the mid 1990's for daily bars that almost always had 
volume. Low time scale intraday bars (like 1 minute) 
with 0 volume will make the KVO line very noisy. Zoom 
out time wise until all the bars have enough volume for 
a clean signal.";

//sc.GraphRegion = 1; //in this case, not main 
price graph



sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph

Graph_KVO.Name = "KVO"; //drawn graphs must 
have a name.

Graph_KVO.PrimaryColor = RGB(0, 0, 255);
Graph_KVO.DrawStyle = DRAWSTYLE_LINE;
Graph_KVO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_KVO.LineWidth = 1;
Graph_KVO.DrawZeros = 1;

Graph_KVOTrigger.Name = "KVOTrigger"; //drawn 
graphs must have a name.

Graph_KVOTrigger.PrimaryColor = RGB(255, 0, 0);
Graph_KVOTrigger.DrawStyle = DRAWSTYLE_LINE;
Graph_KVOTrigger.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_KVOTrigger.LineWidth = 1;
Graph_KVOTrigger.DrawZeros = 1;

Graph_Histogram.Name = "KVOHistogram"; //drawn 
graphs must have a name.

Graph_Histogram.PrimaryColor = RGB(64, 64, 64);
Graph_Histogram.DrawStyle = DRAWSTYLE_BAR;
Graph_Histogram.LineStyle = LINESTYLE_SOLID;
Graph_Histogram.LineWidth = 2;
Graph_Histogram.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;



ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_HLC); //

default to bar close.
In_InputData.SetDescription("Usually \"HLC 

Avg\" for Typical Price.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;



Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_KVOFastSmoothingPeriod.Name = "KVO Fast 
Period";

In_KVOFastSmoothingPeriod.SetInt(34);
In_KVOFastSmoothingPeriod.SetIntLimits(2, 300);

In_KVOFastSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually over 20.");

In_KVOSlowSmoothingPeriod.Name = "KVO Slow 
Period";

In_KVOSlowSmoothingPeriod.SetInt(55);
In_KVOSlowSmoothingPeriod.SetIntLimits(3, 300);



In_KVOSlowSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually over 40.");

In_KVOFastSlowSmoothingMAType.Name = "KVO 
Moving Average Type";

In_KVOFastSlowSmoothingMAType.SetMovAvgType(MOVAVGTYPE_S
IMPLE);

In_KVOFastSlowSmoothingMAType.SetDescription("Usually 
SMA, but others can be experimented with.");

In_KVOSetExtraSmoothing.Name = "Set Extra KVO 
Smoothing?";

In_KVOSetExtraSmoothing.SetYesNo(0);
In_KVOSetExtraSmoothing.SetDescription("The KVO 

line is noisy. Enables extended KVO smoothing 
options.");

In_KVOExtraSmoothingPeriod.Name = "Extra KVO 
Smoothing Period";

In_KVOExtraSmoothingPeriod.SetInt(5);
In_KVOExtraSmoothingPeriod.SetIntLimits(2, 50);

In_KVOExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_KVOExtraSmoothingMAType.Name = "Extra KVO 
Smoothing Moving Average Type";

In_KVOExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_KVOExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");



In_KVOTriggerSmoothingPeriod.Name = "KVO 
Trigger Period";

In_KVOTriggerSmoothingPeriod.SetInt(13);
In_KVOTriggerSmoothingPeriod.SetIntLimits(3, 

300);

In_KVOTriggerSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 9-15.");

In_KVOTriggerSmoothingMAType.Name = "KVO 
Trigger Moving Average Type";

In_KVOTriggerSmoothingMAType.SetMovAvgType(MOVAVGTYPE_SI
MPLE);

In_KVOTriggerSmoothingMAType.SetDescription("Usually 
SMA, but others can be experimented with.");

In_OutputMultiplier.Name = "Output Multiplier";
In_OutputMultiplier.SetFloat(100.0);
In_OutputMultiplier.SetFloatLimits(1.0e-6, 

100.0);
In_OutputMultiplier.SetDescription("Range 

1.0e-6 to 100.0. The Output Multiplier of 100.0 is part 
of the original formula. It does nothing more than to 
increase the output values to something more human 
readable. On larger time frame bars (like daily) the 
numbers will be excessively large. It would be better to 
shrink those numbers to something more manageable.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 1;



return;
}

// Section 2 - Do data processing here

//Handle the zero line.
ZeroLine[sc.Index] = 0.0;

//if first run. Set persistent variables here.
if(sc.Index == 0) {

//Make sure smoothing periods are in the right 
order.

if(In_KVOFastSmoothingPeriod.GetInt() > 
In_KVOSlowSmoothingPeriod.GetInt()) {

itemp = In_KVOSlowSmoothingPeriod.GetInt();

In_KVOSlowSmoothingPeriod.SetInt( In_KVOFastSmoothingPer
iod.GetInt() );

In_KVOFastSmoothingPeriod.SetInt( itemp );
}

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
In_KVOSlowSmoothingPeriod.GetInt();

// Initialize persistent variables.
Trend = 0; //Initializing Trend to 0 will block 

early garbage in the later VolumeForce calculation.
TrendPrevious = 0; //Initializing TrendPrevious 

to 0 will block early garbage in the later VolumeForce 
calculation.

HighLowSum = 0.0;
}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {



sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[sc.Index] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[sc.Index] = 

(float)sc.Volume[sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[sc.Index] = 
log( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[sc.Index] = 

sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[sc.Index] <= 
VolumeMA[sc.Index]) {VolumeFiltered[sc.Index] = 
(float)sc.Volume[sc.Index];} //handle normal volume

else {VolumeFiltered[sc.Index] = 



(float)VolumeMA[sc.Index];} //handle clipped volume
}

//Do the KVO calculations.

//Typical Price handled by In_InputData and Price[] 
already. Using "High+Low+Close" without the "divide by 
3" can create false movements.

//Variable names cleaned up for clarity and 
understanding:

//DM[] or Daily Measurement = HighLow[]
//CM or Cumulative Measurement = HighLowSum
//ScalingFactor = that part of the VolumeForce 

equation where a lot of people screw up. Watch the 
parenthesis everyone. Order of operation is very 
important here. The absolute value of ScalingFactor is 
designed to be above 1.0 most of the time. The longer 
the run, the higher ScalingFactor gets to 2.0.

//The WRONG Scaling Factor: abs(2.0 * 
(HighLow[sc.Index]/HighLowSum) -1.0); The range on this 
one is mostly 0.0 to 1.0. A value of 0.0 in a running 
average will whiplash the MA line. 0 vales are generally 
useless to everyone.

//The right Scaling Factor: abs(2.0 * 
((HighLow[sc.Index]/HighLowSum) -1.0)); The range on 
this one is mostly 1.0 to 2.0. This means the values are 
passed through ranging from untouched to doubled. The 
whiplash potential is much less and the signal will be 
cleaner.

//Load HighLow array.
HighLow[sc.Index] = sc.High[sc.Index] - 

sc.Low[sc.Index];

//not enough data yet to finish the calculation.
if(sc.Index < 1) {return;}



//Determine if the current trend direction.
if(Price[sc.Index] == Price[sc.Index-1]) {Trend = 

TrendPrevious;} //no trend, leave it unchanged
else if(Price[sc.Index] > Price[sc.Index-1]) {Trend 

= 1;} //up trend
else {Trend = -1;} //down trend

//Handle price summation.
if(Trend == TrendPrevious) {HighLowSum += 

HighLow[sc.Index];} //continue trending
else { //trend reversal

HighLowSum = HighLow[sc.Index-1] + 
HighLow[sc.Index]; //initialize with the previous and 
current values

TrendPrevious = Trend; //register trend change
}

/*
Scaling Factor divide by 0 problems. These should be 

rare but can happen on low volume securities. This is 
poorly addressed in all the documentation, so it needs 
to be analyzed in depth.

Under normal circumstances, HighLowSum is 
initialized with 2 bars of HighLow[] and should keep 
increasing with each additional bar until reversal. The 
HighLow[i]/HighLowSum number is a fraction that should 
always be getting smaller until the next reversal 
because of the constantly increasing denominator.

Real world data shows the Scaling Factor range to 
mostly be between 1.0 and 2.0 with the number 
approaching 2.0 the longer it goes without a reversal.

If HighLowSum is 0.0, then there was probably a 
recent reversal reset on junk data.

To find out what the Scaling Factor would be in 
general after a reversal, set up a test with boring 
data, in this case 1.0 for the 2 previous HighLow[] 
bars:



ScalingFactor = abs(2.0 * ((1.0/(1.0+1.0)) - 1.0)) = 
1.0

We already know the range is mostly 1.0-2.0 and 
generally starts out low. The value of 1.0 is a good 
choice for "pass through and don't mess with it".

To find out what the Scaling Factor would be with a 
whiplash reset, set up another test with 1.0 and 0.1:

ScalingFactor = abs(2.0 * ((0.1/(1.0+0.1)) - 1.0)) = 
1.8

This starts out very high in the range. A near full 
boost starting out on garbage amplifying a bad signal is 
a bad idea.

To find out what the Scaling Factor would be with 
the previous whiplashed flipped around, set up another 
test with 0.1 and 1.0:

ScalingFactor = abs(2.0 * ((1.0/(0.1+1.0)) - 1.0)) = 
0.18

This damps the output and would bring the final 
equation value down close to 0.0. Unnecessary zeros in a 
moving average cause whiplash. This isn't a very good 
choice either.

If we take the middle of the last 2 extremes, we get 
0.8. This isn't far from 1.0 in the boring example. In 
general, it looks like setting Scaling Factor to 1.0 on 
bad data and just letting it pass through would probably 
be the most logical choice.

Keep in mind there's always the possibility volume 
will be 0, thus zeroing out the equation and handling 
the problem by itself.

*/

//Calculate a proper Scaling Factor
if(HighLowSum == 0.0) {ScalingFactor = 1.0;} //

handle any divide by 0 problems
else {

ScalingFactor = 2.0 * ((HighLow[sc.Index]/
HighLowSum) -1.0);



if(ScalingFactor < 0.0) {ScalingFactor *= 
-1.0;} //ScalingFactor must be positive.

}

//Do the VolumeForce Calculation
VolumeForce[sc.Index] = VolumeFiltered[sc.Index] * 

ScalingFactor * Trend * In_OutputMultiplier.GetFloat();

//Fast moving average.
sc.MovingAverage(VolumeForce, KVOFast, 

In_KVOFastSlowSmoothingMAType.GetMovAvgType(), 
In_KVOFastSmoothingPeriod.GetInt() );

//Slow moving average.
sc.MovingAverage(VolumeForce, KVOSlow, 

In_KVOFastSlowSmoothingMAType.GetMovAvgType(), 
In_KVOSlowSmoothingPeriod.GetInt() );

//Generate the KVO value.
KVO[sc.Index] = KVOFast[sc.Index] - 

KVOSlow[sc.Index];

//Handle KVO extra smoothing.
if( In_KVOSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(KVO, KVOSmoothed, 
In_KVOExtraSmoothingMAType.GetMovAvgType(), 
In_KVOExtraSmoothingPeriod.GetInt() );

Graph_KVO[sc.Index] = KVOSmoothed[sc.Index];
}

else {
Graph_KVO[sc.Index] = KVO[sc.Index];
}

//KVO Trigger line.
sc.MovingAverage(Graph_KVO, Graph_KVOTrigger, 

In_KVOTriggerSmoothingMAType.GetMovAvgType(), 
In_KVOTriggerSmoothingPeriod.GetInt() );



//KVO Histogram.
Graph_Histogram[sc.Index] = Graph_KVO[sc.Index] - 

Graph_KVOTrigger[sc.Index];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("On Balance Volume By Bar With Filters") 

//Custom study starts here.
SCSFExport scsf_OBVByBarWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBV = sc.Subgraph[0];
SCInputRef In_VolumeFilterType = sc.Input[0];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];
SCInputRef In_OBVSetSmoothing = sc.Input[3];
SCInputRef In_OBVSmoothingPeriod = sc.Input[4];
SCInputRef In_OBVSmoothingMAType = sc.Input[5];



SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
float Balance;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "On Balance Volume By Bar With 

Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Bar With 
Filters. Traditional OBV is calculated by comparing the 
previuos bar with the current. This creates an offset 
problem. When watching a live graph, the current price 
and current volume happen together, not offset by 1. 
This OBV version fixes that. An up bar increases the 
balance. A down bar decreases the balance. A bar with an 
open equal to close does nothing. Note that true OBV 
requires tick by tick data, so if you have it, use it. 
This algorithm estimates OBV from data by the bar. Like 
all algorithms of this type, it is not 100% accurate and 
subject to manipulation by large institutions.<p>This 



OBV version has a Volume Filter option to handle cases 
when a volume spike smashes the indicator making it hard 
to read. Large institutions sometimes do this to hide 
their activity afterward. The \"Straight\" option passes 
volume data through without any filtering. The \"Log\" 
option runs each volume bar through the log function 
making a type of \"log scale\". The \"Square Root\" 
option runs each volume bar through the square root 
function making a type of \"square root scale\". The 
\"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.<p>Observations. The various volume 
filters are very effective and will walk right through 
the volume spike bar hardly noticing it. The volume 
filters also tend to minimize errant graph 
changes.<p>When using one of the volume filters, it is 
necessary to have the first OBV instance running in 
\"Straight\" mode. Add the second OBV instance to the 
same graph with \"Independent Scaling\". This is 
important because the filtered bars tend to drift in 
value with smaller volume bars. While this drift will 
show the OBV bias direction, it will not do it to scale 
and may cause false signals. The \"Straight\" instance 
will be used to verify actual distance moved. Note that 
Log tends to drift the most (sometimes offering an early 
indicator), followed by Square Root and then MA Clip. To 
learn the movement characteristics of each, put them all 
on one chart for equal comparison.<p>Take note when all 
OBV lines pivot in the same direction. This tends to 
indicate a change with strength.";

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 



//Output Graph
Graph_OBV.Name = "OBVBar"; //drawn graphs must 

have a name.
Graph_OBV.PrimaryColor = RGB(255, 0, 255);
Graph_OBV.DrawStyle = DRAWSTYLE_LINE;
Graph_OBV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBV.LineWidth = 2;
Graph_OBV.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(5);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE



NTIAL);
In_MAClipSmoothingMAType.SetDescription("Only 

if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Initial setting for decimal places. Will be 
changed on first run.

sc.ValueFormat = 0;

return;
}

// Section 2 - Do data processing here



//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 0;
//Set printed output value format. Number is 

the index of the selected format.
//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 2;
//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Calculate On Balance Volume type.
//Note: if(sc.Open[sc.Index] == sc.Close[sc.Index]) 

then there is nothing to do.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
if(sc.Open[sc.Index] < sc.Close[sc.Index]) 

{Balance += (float)sc.Volume[sc.Index];} //up bar
else if(sc.Open[sc.Index] > sc.Close[sc.Index]) 

{Balance -= (float)sc.Volume[sc.Index];} //down bar
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

if(sc.Open[sc.Index] < sc.Close[sc.Index]) 
{Balance += log( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //up bar

else if(sc.Open[sc.Index] > sc.Close[sc.Index]) 
{Balance -= log( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //down bar

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 



sqrt
if(sc.Open[sc.Index] < sc.Close[sc.Index]) 

{Balance += sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //up bar

else if(sc.Open[sc.Index] > sc.Close[sc.Index]) 
{Balance -= sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //down bar

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.Volume[sc.Index] <= 

VolumeMA[sc.Index]) {
if(sc.Open[sc.Index] < sc.Close[sc.Index]) 

{Balance += (float)sc.Volume[sc.Index];} //up bar
else if(sc.Open[sc.Index] > 

sc.Close[sc.Index]) {Balance -= 
(float)sc.Volume[sc.Index];} //down bar

}
//handle clipped volume
else {

if(sc.Open[sc.Index] < sc.Close[sc.Index]) 
{Balance += (float)VolumeMA[sc.Index];} //up bar

else if(sc.Open[sc.Index] > 
sc.Close[sc.Index]) {Balance -= 
(float)VolumeMA[sc.Index];} //down bar

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, Graph_OBV, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );



}
else {

Graph_OBV[sc.Index] = OBV[sc.Index];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("On Balance Volume By Percent Bar With 
Filters") 

//Custom study starts here.
SCSFExport 
scsf_OBVByPercentBarWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBV = sc.Subgraph[0];
SCInputRef In_VolumeFilterType = sc.Input[0];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];



SCInputRef In_OBVSetSmoothing = sc.Input[3];
SCInputRef In_OBVSmoothingPeriod = sc.Input[4];
SCInputRef In_OBVSmoothingMAType = sc.Input[5];
SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
int i;
float Balance, VolumeScale, VolumeUp, VolumeDown;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "On Balance Volume By Percent 

Bar With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Percent Bar 
With Filters. Traditional OBV is calculated by comparing 
the previuos bar with the current. This creates an 
offset problem. When watching a live graph, the current 
price and current volume happen together, not offset by 
1. This OBV version fixes that and adds a percent scale. 
The scale splits the bar based on where close is within 
the high to low range. A close in the middle does 



nothing. A close below middle subtracts more from the 
balance than it adds. A close above middle adds more to 
the balance than it subtracts. Note that true OBV 
requires tick by tick data, so if you have it, use it. 
This algorithm estimates OBV from data by the bar. Like 
all algorithms of this type, it is not 100% accurate and 
subject to manipulation by large institutions.<p>This 
OBV version has a Volume Filter option to handle cases 
when a volume spike smashes the indicator making it hard 
to read. Large institutions sometimes do this to hide 
their activity afterward. The \"Straight\" option passes 
volume data through without any filtering. The \"Log\" 
option runs each volume bar through the log function 
making a type of \"log scale\". The \"Square Root\" 
option runs each volume bar through the square root 
function making a type of \"square root scale\". The 
\"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.<p>Observations. The various volume 
filters are very effective and will walk right through 
the volume spike bar hardly noticing it. The volume 
filters also tend to minimize errant graph 
changes.<p>When using one of the volume filters, it is 
necessary to have the first OBV instance running in 
\"Straight\" mode. Add the second OBV instance to the 
same graph with \"Independent Scaling\". This is 
important because the filtered bars tend to drift in 
value with smaller volume bars. While this drift will 
show the OBV bias direction, it will not do it to scale 
and may cause false signals. The \"Straight\" instance 
will be used to verify actual distance moved. Note that 
Log tends to drift the most (sometimes offering an early 
indicator), followed by Square Root and then MA Clip. To 
learn the movement characteristics of each, put them all 
on one chart for equal comparison.<p>Take note when all 
OBV lines pivot in the same direction. This tends to 



indicate a change with strength.";

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_OBV.Name = "OBVPctBar"; //drawn graphs 

must have a name.
Graph_OBV.PrimaryColor = RGB(255, 0, 255);
Graph_OBV.DrawStyle = DRAWSTYLE_LINE;
Graph_OBV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBV.LineWidth = 2;
Graph_OBV.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(5);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 



if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.



//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 2;

return;
}

// Section 2 - Do data processing here

//initialize local variables.
i = sc.Index; //easier to read traditional C/C++ 

index i in multiple arrays on one line.
VolumeUp = 0.0;
VolumeDown = 0.0;

//if first run. Set persistent variables here.
if(i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 0;
//local variable
Balance = 0.0;
//Safety: Handle a very rare case where there 

is volume on the first bar but the bar is flat.
//This can also help filter out bad data.
if( (sc.High[i] == sc.Low[i]) && 

(sc.Volume[i] != 0) ) {
//split volume in half with no previous 

data to go on.
VolumeUp = (float)sc.Volume[i] / 2.0;
VolumeDown = (float)sc.Volume[i] - 

VolumeUp;
}

}

if(i >= 1) {
//Reload Balance with previous value. Much 

easier to read this way.



Balance = OBV[i-1];
//Safety: Handle a very rare case where price 

jumps but the bar is flat.
//Split volume based on previous movement.
//This can also help filter out bad data.
if( (sc.High[i] == sc.Low[i]) && 

(sc.Volume[i] != 0) ) {
//if previous==current, split volume in 

half
if(sc.Close[i-1] == sc.Close[i]) {

VolumeUp = (float)sc.Volume[i] / 2.0;
VolumeDown = (float)sc.Volume[i] - 

VolumeUp;
}

//up bar
else if(sc.Close[i-1] < sc.Close[i]) {

VolumeUp = (float)sc.Volume[i];
VolumeDown = 0.0;
}

//down bar
else {

VolumeUp = 0.0;
VolumeDown = (float)sc.Volume[i];
}

} //end if flat bar
} //end if(sc.Index>=1)

//Do the normal percent split calculations.
if((sc.High[i] != sc.Low[i]) && sc.Volume[i] != 0) {

VolumeUp = (float)sc.Volume[i] * ((sc.Close[i] 
- sc.Low[i]) / (sc.High[i] - sc.Low[i]));

VolumeDown = (float)sc.Volume[i] - VolumeUp;
}

//Nothing to calculate if volume is 0.
if(sc.Volume[i] == 0) {

VolumeUp = 0.0;



VolumeDown = 0.0;
}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += VolumeUp;
Balance -= VolumeDown;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( VolumeUp < 1.0 ? 1.0 : 
VolumeUp );

Balance -= log( VolumeDown < 1.0 ? 1.0 : 
VolumeDown );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += sqrt( VolumeUp < 1.0 ? 1.0 : 

VolumeUp );
Balance -= sqrt( VolumeDown < 1.0 ? 1.0 : 

VolumeDown );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.Volume[i] <= VolumeMA[i]) {

Balance += VolumeUp;
Balance -= VolumeDown;
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[i] / 
(float)sc.Volume[i];



Balance += VolumeScale * VolumeUp;
Balance -= VolumeScale * VolumeDown;
}

}
OBV[i] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, Graph_OBV, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );

}
else {

Graph_OBV[i] = OBV[i];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("On Balance Volume By Tick MACD With 
Filters") 



//Custom study starts here.
SCSFExport scsf_OBVByTickMACDWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_Zero = sc.Subgraph[0];
SCSubgraphRef Graph_OBVMACDHist = sc.Subgraph[1];
SCSubgraphRef Graph_OBVMACDSignal = sc.Subgraph[2];
SCSubgraphRef Graph_OBVMACD = sc.Subgraph[3];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_MACDFastPeriod = sc.Input[7];
SCInputRef In_MACDSlowPeriod = sc.Input[8];
SCInputRef In_MACDMAType = sc.Input[9];
SCInputRef In_MACDSignalPeriod = sc.Input[10];
SCInputRef In_MACDSignalMAType = sc.Input[11];
SCSubgraphRef OBV = sc.Subgraph[4];
SCSubgraphRef VolumeMA = sc.Subgraph[5];
SCSubgraphRef OBVSmoothed = sc.Subgraph[6];
SCSubgraphRef MACDFast = sc.Subgraph[7];
SCSubgraphRef MACDSlow = sc.Subgraph[8];
//SCFloatArrayRef FloatArray = 

Graph_OBVMACD.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale;

// Section 1 - Set the configuration variables and 
defaults



if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "On Balance Volume By Tick MACD 

With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Tick MACD 
With Filters. To properly use this indicator, Sierra 
Chart must be set up in tick by tick mode with intraday 
bars. If all \"Input Data\" options show a straight line 
at 0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.<p>OBV acts similar for volume 
for what price does on the main chart. OBV is first 
calculated and then a MACD is taken of it. Using MACD as 
a measurement of volume movement gives clues to when 
volume has moved too far and will stop or reverse. 
Reading OBV MACD is very similar to reading price MACD. 
Volume movements affect price, and when volume stops, so 
does price. For a more complete picture, it is 
recommended to combine this indicator with OBV By Tick 
using the MA Ribbon option, OBV By Tick RSI, Intraday 
Intensity Oscillator By Tick, and Up/Down Volume 
Difference By Tick. Accurate volume measurement by tick 
is crucial to seeing what the market is doing under the 
hood.<p>This OBV version has a Volume Filter option to 
handle cases when a volume spike smashes the indicator 



making it hard to read. Large institutions sometimes do 
this to hide their activity afterward. The \"Straight\" 
option passes volume data through without any filtering. 
The \"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.<p>Observations. The various volume 
filters are very effective and will walk right through 
the volume spike bar hardly noticing it. The volume 
filters also tend to minimize errant graph 
changes.<p>Setting the MACD periods too small will just 
give a lot of false crossover signals. My personal 
preferences are 15,80,10 to capture the overall 
movement.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_OBVMACD.Name = "OBVtickMACD"; //drawn 

graphs must have a name.
Graph_OBVMACD.PrimaryColor = RGB(0, 0, 255);
Graph_OBVMACD.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVMACD.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBVMACD.LineWidth = 1;
Graph_OBVMACD.DrawZeros = 1;



Graph_OBVMACDSignal.Name = 
"OBVtickMACDSignal"; //drawn graphs must have a name.

Graph_OBVMACDSignal.PrimaryColor = RGB(255, 0, 
0);

Graph_OBVMACDSignal.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVMACDSignal.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_OBVMACDSignal.LineWidth = 1;
Graph_OBVMACDSignal.DrawZeros = 1;

Graph_OBVMACDHist.Name = "OBVtickMACDHist"; //
drawn graphs must have a name.

Graph_OBVMACDHist.PrimaryColor = RGB(0, 255, 
0);

Graph_OBVMACDHist.DrawStyle = DRAWSTYLE_BAR;
Graph_OBVMACDHist.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_OBVMACDHist.LineWidth = 2;
Graph_OBVMACDHist.DrawZeros = 1;

Graph_Zero.Name = "Zero"; //drawn graphs must 
have a name.

Graph_Zero.PrimaryColor = RGB(0, 255, 0);
Graph_Zero.DrawStyle = DRAWSTYLE_LINE;
Graph_Zero.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Zero.LineWidth = 1;
Graph_Zero.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");



In_InputData.SetDescription("Select volume type 
to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 



extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_MACDFastPeriod.Name = "MACD Fast Period";
In_MACDFastPeriod.SetInt(12);
In_MACDFastPeriod.SetIntLimits(3, 100);
In_MACDFastPeriod.SetDescription("Number of 

bars for the period. Useful values are 10 and higher.");

In_MACDSlowPeriod.Name = "MACD Slow Period";
In_MACDSlowPeriod.SetInt(26);
In_MACDSlowPeriod.SetIntLimits(3, 100);
In_MACDSlowPeriod.SetDescription("Number of 

bars for the period. Useful values are 26 and higher.");

In_MACDMAType.Name = "MACD Moving Average 
Type";

In_MACDMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MACDMAType.SetDescription("Usually SMA, but 

others can be experimented with.");

In_MACDSignalPeriod.Name = "MACD Signal Line 
Period";



In_MACDSignalPeriod.SetInt(9);
In_MACDSignalPeriod.SetIntLimits(3, 100);
In_MACDSignalPeriod.SetDescription("Number of 

bars for the period. Useful values are 9 and higher.");

In_MACDSignalMAType.Name = "MACD Signal Line 
Moving Average Type";

In_MACDSignalMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MACDSignalMAType.SetDescription("Usually 

SMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 4;

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

//Make sure fast is smaller than slow.
if(In_MACDFastPeriod.GetInt() > 

In_MACDSlowPeriod.GetInt() ) {
Up = In_MACDSlowPeriod.GetInt();

In_MACDSlowPeriod.SetInt(In_MACDFastPeriod.GetInt() );
In_MACDFastPeriod.SetInt(Up);
}

// Set the index of the first array element to 
begin drawing at



sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0) + 
In_MACDSlowPeriod.GetInt() + 
In_MACDSignalPeriod.GetInt();

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 



sqrt
Balance += sqrt( (float)sc.BaseData[Up]

[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += (float)sc.BaseData[Up]

[sc.Index];
Balance -= (float)sc.BaseData[Down]

[sc.Index];
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, OBVSmoothed, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );



}
else {

OBVSmoothed[sc.Index] = OBV[sc.Index];
}

//Generate OBV MACD
Graph_Zero[sc.Index] = 0.0;
sc.MovingAverage(OBVSmoothed, MACDFast, 

In_MACDMAType.GetMovAvgType(), 
In_MACDFastPeriod.GetInt() );

sc.MovingAverage(OBVSmoothed, MACDSlow, 
In_MACDMAType.GetMovAvgType(), 
In_MACDSlowPeriod.GetInt() );

Graph_OBVMACD[sc.Index] = MACDFast[sc.Index] - 
MACDSlow[sc.Index];

sc.MovingAverage(Graph_OBVMACD, Graph_OBVMACDSignal, 
In_MACDSignalMAType.GetMovAvgType(), 
In_MACDSignalPeriod.GetInt() );

Graph_OBVMACDHist[sc.Index] = 
Graph_OBVMACD[sc.Index] - Graph_OBVMACDSignal[sc.Index];
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************



*********************/

// Name of the custom study.
//SCDLLName("On Balance Volume By Tick RSI With 
Filters") 

//Custom study starts here.
SCSFExport scsf_OBVByTickRSIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBVRSI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_RSIPeriod = sc.Input[7];
SCInputRef In_RSICalcMAType = sc.Input[8];
SCInputRef In_RSISetSmoothing = sc.Input[9];
SCInputRef In_RSISmoothingPeriod = sc.Input[10];
SCInputRef In_RSISmoothingMAType = sc.Input[11];
SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef OBVSmoothed = sc.Subgraph[3];
SCSubgraphRef OBVRSI = sc.Subgraph[4];
//SCFloatArrayRef FloatArray = 

Graph_OBVRSI.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale;

// Section 1 - Set the configuration variables and 



defaults
if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "On Balance Volume By Tick RSI 

With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Tick RSI 
With Filters. To properly use this indicator, Sierra 
Chart must be set up in tick by tick mode with intraday 
bars. If all \"Input Data\" options show a straight line 
at 0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.<p>OBV acts similar for volume 
for what price does on the main chart. OBV is first 
calculated and then an RSI is taken of it. Using RSI as 
a measurement of volume movement gives clues to when 
volume has moved too far and will stop or reverse. 
Reading OBV RSI is very similar to reading price RSI. 
Volume movements affect price, and when volume stops, so 
does price. For a more complete picture, it is 
recommended to combine this indicator with OBV By Tick 
using the MA Ribbon option, OBV By Tick MACD, Intraday 
Intensity Oscillator By Tick, and Up/Down Volume 
Difference By Tick. Accurate volume measurement by tick 
is crucial to seeing what the market is doing under the 
hood.<p>This OBV version has a Volume Filter option to 



handle cases when a volume spike smashes the indicator 
making it hard to read. Large institutions sometimes do 
this to hide their activity afterward. The \"Straight\" 
option passes volume data through without any filtering. 
The \"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.<p>This RSI version has recommended extra 
smoothing options to help take the noise out of the RSI 
line.<p>Observations. The various volume filters are 
very effective and will walk right through the volume 
spike bar hardly noticing it. The volume filters also 
tend to minimize errant graph changes.<p>Volume tends to 
have longer runs than price. Setting the RSI period too 
small will just smash the indicator during these long 
runs.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_OBVRSI.Name = "OBVtickRSI"; //drawn 

graphs must have a name.
Graph_OBVRSI.PrimaryColor = RGB(255, 0, 0);
Graph_OBVRSI.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVRSI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBVRSI.LineWidth = 1;



Graph_OBVRSI.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE



NTIAL);
In_MAClipSmoothingMAType.SetDescription("Only 

if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_RSIPeriod.Name = "RSI Period";
In_RSIPeriod.SetInt(15);
In_RSIPeriod.SetIntLimits(3, 100);
In_RSIPeriod.SetDescription("Number of bars for 

the period. Useful values are 10 and higher.");

In_RSICalcMAType.Name = "RSI Calculation Moving 
Average Type";

In_RSICalcMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
In_RSICalcMAType.SetDescription("Usually EMA, 

but others can be experimented with.");



In_RSISetSmoothing.Name = "Set RSI Smoothing?";
In_RSISetSmoothing.SetYesNo(1);
In_RSISetSmoothing.SetDescription("Enables 

extended RSI smoothing options.");

In_RSISmoothingPeriod.Name = "RSI Smoothing 
Period";

In_RSISmoothingPeriod.SetInt(7);
In_RSISmoothingPeriod.SetIntLimits(2, 50);
In_RSISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_RSISmoothingMAType.Name = "RSI Smoothing 
Moving Average Type";

In_RSISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_RSISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 0;

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 



begin drawing at
sc.DataStartIndex = 

(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0) + 
In_RSIPeriod.GetInt() + (In_RSISetSmoothing.GetYesNo() ? 
In_RSISmoothingPeriod.GetInt() : 0);

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}



else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 
sqrt

Balance += sqrt( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += (float)sc.BaseData[Up]

[sc.Index];
Balance -= (float)sc.BaseData[Down]

[sc.Index];
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, OBVSmoothed, 
In_OBVSmoothingMAType.GetMovAvgType(), 



In_OBVSmoothingPeriod.GetInt() );
}

else {
OBVSmoothed[sc.Index] = OBV[sc.Index];
}

//generate RSI.
sc.RSI(OBVSmoothed, OBVRSI, 

In_RSICalcMAType.GetMovAvgType(), 
In_RSIPeriod.GetInt() );

//handle final smoothing.
if( In_RSISetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVRSI, Graph_OBVRSI, 
In_RSISmoothingMAType.GetMovAvgType(), 
In_RSISmoothingPeriod.GetInt() );

}
else {

Graph_OBVRSI[sc.Index] = OBVRSI[sc.Index];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************



*********************/

// Name of the custom study.
//SCDLLName("Moving Average Ribbon") 

//Custom study starts here.
SCSFExport scsf_MovingAverageRibbon(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_MA5 = sc.Subgraph[0];
SCSubgraphRef Graph_MA4 = sc.Subgraph[1];
SCSubgraphRef Graph_MA3 = sc.Subgraph[2];
SCSubgraphRef Graph_MA2 = sc.Subgraph[3];
SCSubgraphRef Graph_MA1 = sc.Subgraph[4];
SCSubgraphRef Graph_MA0 = sc.Subgraph[5];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_SetMARibbon0 = sc.Input[1];
SCInputRef In_MARibbon0Period = sc.Input[2];
SCInputRef In_MARibbon0MAType = sc.Input[3];
SCInputRef In_MARibbonMAType = sc.Input[4];
SCInputRef In_MARibbon1Period = sc.Input[5];
SCInputRef In_MARibbon2Period = sc.Input[6];
SCInputRef In_MARibbon3Period = sc.Input[7];
SCInputRef In_MARibbon4Period = sc.Input[8];
SCInputRef In_MARibbon5Period = sc.Input[9];

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Moving Average Ribbon";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 



the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Moving Average Ribbon. A moving 
average ribbon is a set of moving average lines of 
differing values following a single source. That source 
is usually price but non-oscillating indicators can also 
have a ribbon attached to them. It is recommended to 
give the ribbon a lot of screen height to see the 
movement. Institutional traders do use moving average 
lines as seen by price lines bending, pausing, and 
reversing at the standard levels. The Primary Line is 
usually a small EMA number to closely track the source. 
If it's not needed, it can be set to another moving 
average number and type or set to disable. The ribbon 
lines are usually Simple Moving Averages since that is 
what the big institutions use. Both moving average types 
can be changed.<p>The colors chosen are based on light 
frequency from slow to fast (think of a prism or 
rainbow). This method makes remembering the values much 
easier. Industry standard values are red=200, 
orange=100, yellow=50, green=35, and cyan=20. These can 
all be changed in the configuration menu.<p>This simple 
study offers the convenience of setting up 6 MA lines 
quickly in one place and making sure they are all scaled 
properly together on the same graph. It also simplifies 
the setup for automation.";

//sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graphs



Graph_MA0.Name = "Primary Line"; //drawn graphs 
must have a name.

Graph_MA0.PrimaryColor = RGB(255, 255, 255);
Graph_MA0.DrawStyle = DRAWSTYLE_LINE;
Graph_MA0.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA0.LineWidth = 2;
Graph_MA0.DrawZeros = 1;

Graph_MA1.Name = "MA1"; //drawn graphs must 
have a name.

Graph_MA1.PrimaryColor = RGB(0, 255, 255);
Graph_MA1.DrawStyle = DRAWSTYLE_LINE;
Graph_MA1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA1.LineWidth = 2;
Graph_MA1.DrawZeros = 1;

Graph_MA2.Name = "MA2"; //drawn graphs must 
have a name.

Graph_MA2.PrimaryColor = RGB(0, 255, 0);
Graph_MA2.DrawStyle = DRAWSTYLE_LINE;
Graph_MA2.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA2.LineWidth = 2;
Graph_MA2.DrawZeros = 1;

Graph_MA3.Name = "MA3"; //drawn graphs must 
have a name.

Graph_MA3.PrimaryColor = RGB(255, 255, 0);
Graph_MA3.DrawStyle = DRAWSTYLE_LINE;
Graph_MA3.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA3.LineWidth = 2;
Graph_MA3.DrawZeros = 1;



Graph_MA4.Name = "MA4"; //drawn graphs must 
have a name.

Graph_MA4.PrimaryColor = RGB(255, 128, 0);
Graph_MA4.DrawStyle = DRAWSTYLE_LINE;
Graph_MA4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA4.LineWidth = 2;
Graph_MA4.DrawZeros = 1;

Graph_MA5.Name = "MA5"; //drawn graphs must 
have a name.

Graph_MA5.PrimaryColor = RGB(255, 0, 0);
Graph_MA5.DrawStyle = DRAWSTYLE_LINE;
Graph_MA5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA5.LineWidth = 2;
Graph_MA5.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for Close.");

In_SetMARibbon0.Name = "Enable Primary Line?";
In_SetMARibbon0.SetYesNo(1);
In_SetMARibbon0.SetDescription("Enables the 

Primary Line.");

In_MARibbon0Period.Name = "Primary Line 
Smoothing Period";

In_MARibbon0Period.SetInt(3);
In_MARibbon0Period.SetIntLimits(2, 1000);
In_MARibbon0Period.SetDescription("Number of 

bars for the period. Usually 3-10.");



In_MARibbon0MAType.Name = "Primary Line Moving 
Average Type";

In_MARibbon0MAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL)
;

In_MARibbon0MAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_MARibbonMAType.Name = "MA Ribbon Moving 
Average Type";

In_MARibbonMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MARibbonMAType.SetDescription("Usually SMA, 

but others can be experimented with.");

In_MARibbon1Period.Name = "MA Line 1 Period";
In_MARibbon1Period.SetInt(20);
In_MARibbon1Period.SetIntLimits(2, 1000);
In_MARibbon1Period.SetDescription("Number of 

bars for the period. Usually 20.");

In_MARibbon2Period.Name = "MA Line 2 Period";
In_MARibbon2Period.SetInt(35);
In_MARibbon2Period.SetIntLimits(2, 1000);
In_MARibbon2Period.SetDescription("Number of 

bars for the period. Usually 35.");

In_MARibbon3Period.Name = "MA Line 3 Period";
In_MARibbon3Period.SetInt(50);
In_MARibbon3Period.SetIntLimits(2, 1000);
In_MARibbon3Period.SetDescription("Number of 

bars for the period. Usually 50.");

In_MARibbon4Period.Name = "MA Line 4 Period";
In_MARibbon4Period.SetInt(100);
In_MARibbon4Period.SetIntLimits(2, 1000);



In_MARibbon4Period.SetDescription("Number of 
bars for the period. Usually 100.");

In_MARibbon5Period.Name = "MA Line 5 Period";
In_MARibbon5Period.SetInt(200);
In_MARibbon5Period.SetIntLimits(2, 1000);
In_MARibbon5Period.SetDescription("Number of 

bars for the period. Usually 200.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Setting for decimal places.
sc.ValueFormat = VALUEFORMAT_INHERITED;

return;
}

// Section 2 - Do data processing here

if(sc.Index == 0) {
//Turn off MA0 if disabled.
if(In_SetMARibbon0.GetYesNo()) 

{Graph_MA0.DrawStyle = DRAWSTYLE_LINE;}
else {Graph_MA0.DrawStyle = DRAWSTYLE_IGNORE;}
}

if(In_SetMARibbon0.GetYesNo()) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA0, In_MARibbon0MAType.GetMovAvgType(), 
In_MARibbon0Period.GetInt() );

}

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA1, In_MARibbonMAType.GetMovAvgType(), 



In_MARibbon1Period.GetInt() );

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA2, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon2Period.GetInt() );

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA3, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon3Period.GetInt() );

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA4, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon4Period.GetInt() );

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA5, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon5Period.GetInt() );
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.



//SCDLLName("Scale Study to 100 Graph By Zero Line") 

//Custom study starts here.
SCSFExport scsf_ScaleTo100ByZeroLine(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

//Keep graphs and associated inputs on the same 
index number.

SCSubgraphRef Graph_Line1 = sc.Subgraph[0];
SCSubgraphRef Graph_Line2 = sc.Subgraph[1];
SCSubgraphRef Graph_Line3 = sc.Subgraph[2];
SCSubgraphRef Graph_Line4 = sc.Subgraph[3];
SCSubgraphRef Graph_Line5 = sc.Subgraph[4];
SCInputRef In_InputData1 = sc.Input[0];
SCInputRef In_InputData2 = sc.Input[1];
SCInputRef In_InputData3 = sc.Input[2];
SCInputRef In_InputData4 = sc.Input[3];
SCInputRef In_InputData5 = sc.Input[4];

SCInputRef In_InputCount = sc.Input[5];

int i, iStart, iStop, iLine, LineCount, iData;
float Low, High;
long double Multiplier; //going from small MACD to a 

large 100 scale chart requires a lot of precision.

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Scale Study to 100 Graph By 

Zero Line";

sc.StudyVersion = 1.0;



// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Scale Study to 100 Graph By Zero 
Line. This is a simple translator that will convert an 
oscillator graph with values above and below 0.0 to a 
100 scale graph with 50 being the new middle line (from 
the previous 0.0 line). This is used to combine multiple 
studies on one chart and have a fixed middle point 
instead of several floating middle points that are hard 
to read.<ul><li>To use this, first add one of the 
horizontal line studies as the base of the new chart 
region. I prefer \"Lines 5\" but at a minimum set a 
single line to 50.0 to be the middle of the range. Go 
into the Scale option, select User Defined, set Top = 
100.0 and Bottom = 0.0.<li>Add your source study to the 
same chart region as the horizontal line(s) and 
configure your settings with all of the lines set to 
hidden. It is recommended to put the source study under 
the horizontal line study in the \"Studies To Graph\" 
list for clarity.<li>Add this Scale study to the same 
chart region. It is recommended to put the Scale study 
under the source study in the \"Studies To Graph\" list 
for clarity.<li>Use the drop down box for \"Based On\" 
and select the source study you just added. The \"Input 
Data\" lines might come up with the wrong value or go 
blank in the configuration box. Select each \"Input 
Data\" line and assign it a new input value from the 
bottom drop down box. If the source study has multiple 
output lines, set every one that should be visible. 
Note: All of the 5 lines must have a value. It doesn't 
matter which value the unused lines will 



get.<li>Remember that the first line to be drawn on the 
chart will be below all the other lines. Line 1 will be 
below Line 2. Line 2 will be below Line 3. Make sure to 
account for this in your desired order from the input 
box.<li>Set \"Number Of Lines To Draw\" to the number of 
lines you want to see on the chart. If your study only 
has 1 line, then leave the value at 1. If drawing all 3 
lines from MACD, select 3. The remaining lines will be 
skipped over and not drawn.<li>On the Subgraphs tab, 
select your line(s) and assign the preferred color and 
line style. The rest of the lines will automatically be 
set to Ignore once the Scale study loads.<li>If adding 
other studies on top of this one that are already 100 
scale (like Stochastic or RSI), set any horizontal lines 
they have to hidden to avoid those lines being drawn on 
top of previous graph lines.<li>To see the unchanged 
values of the original study, open the Tools Values 
Window and put the mouse cursor in Crosshair mode.";

//sc.GraphRegion = 1; //not main price graph, 
use auto select

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graphs

Graph_Line1.Name = "Line 1"; //drawn graphs 
must have a name.

Graph_Line1.PrimaryColor = RGB(0, 255, 255);
Graph_Line1.DrawStyle = DRAWSTYLE_LINE;
Graph_Line1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line1.LineWidth = 1;
Graph_Line1.DrawZeros = 1;

Graph_Line2.Name = "Line 2"; //drawn graphs 
must have a name.



Graph_Line2.PrimaryColor = RGB(0, 255, 0);
Graph_Line2.DrawStyle = DRAWSTYLE_LINE;
Graph_Line2.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line2.LineWidth = 1;
Graph_Line2.DrawZeros = 1;

Graph_Line3.Name = "Line 3"; //drawn graphs 
must have a name.

Graph_Line3.PrimaryColor = RGB(255, 255, 0);
Graph_Line3.DrawStyle = DRAWSTYLE_LINE;
Graph_Line3.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line3.LineWidth = 1;
Graph_Line3.DrawZeros = 1;

Graph_Line4.Name = "Line 4"; //drawn graphs 
must have a name.

Graph_Line4.PrimaryColor = RGB(255, 128, 0);
Graph_Line4.DrawStyle = DRAWSTYLE_LINE;
Graph_Line4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line4.LineWidth = 1;
Graph_Line4.DrawZeros = 1;

Graph_Line5.Name = "Line 5"; //drawn graphs 
must have a name.

Graph_Line5.PrimaryColor = RGB(255, 0, 0);
Graph_Line5.DrawStyle = DRAWSTYLE_LINE;
Graph_Line5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line5.LineWidth = 1;
Graph_Line5.DrawZeros = 1;

//User Inputs

In_InputCount.Name = "Number Of Lines To Draw";



In_InputCount.SetInt(1);
In_InputCount.SetIntLimits(1, 5);
In_InputCount.SetDescription("Number of lines 

to draw from the Input Data count.");

In_InputData1.Name = "Input Data 1";
In_InputData1.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData1.SetDescription("The input for 

line 1 to draw.");

In_InputData2.Name = "Input Data 2";
In_InputData2.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData2.SetDescription("The input for 

line 2 to draw.");

In_InputData3.Name = "Input Data 3";
In_InputData3.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData3.SetDescription("The input for 

line 3 to draw.");

In_InputData4.Name = "Input Data 4";
In_InputData4.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData4.SetDescription("The input for 

line 4 to draw.");

In_InputData5.Name = "Input Data 5";
In_InputData5.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData5.SetDescription("The input for 

line 5 to draw.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;



//Setting for decimal places.
sc.ValueFormat = VALUEFORMAT_INHERITED;

//Redraw needed for scrolling the chart.
sc.UpdateAlways = 1;

//Set output range.
sc.ScaleRangeType = SCALE_USERDEFINED;
sc.ScaleRangeTop = 100.0;
sc.ScaleRangeBottom = 0.0;

return;
}

// Section 2 - Do data processing here

LineCount = In_InputCount.GetInt();
iStart = sc.IndexOfFirstVisibleBar;
iStop = sc.IndexOfLastVisibleBar;

//if first run...
if (sc.Index == 0) {

//turn off unused lines
for(i=0; i < 5; i++) {

if(i >= LineCount) {
sc.Subgraph[i].DrawStyle = 

DRAWSTYLE_IGNORE;

sc.Subgraph[i].DisplayNameValueInWindowsFlags = 0;
}

}
}

//find the lowest and highest numbers of all the 
lines.

iData = sc.Input[0].GetInputDataIndex();



Low = sc.BaseDataIn[iData][iStart];
High = sc.BaseDataIn[iData][iStart];
for (iLine=0; iLine < LineCount; iLine++) {

iData = sc.Input[iLine].GetInputDataIndex();
//find the lowest and highest numbers.
for(i=iStart; i <= iStop; i++) {

if(Low > sc.BaseDataIn[iData][i]) {Low = 
sc.BaseDataIn[iData][i];}

if(High < sc.BaseDataIn[iData][i]) {High = 
sc.BaseDataIn[iData][i];}

}
}

//select the largest numbers. need greatest distance 
away from 0.

if(Low < 0.0) {Low *= -1.0;} //keep it positive
if(Low > High) {High = Low;}
//create the multiplier
Multiplier = 100.0 / (2.0 * (long double)High);

//loop through active lines and scale them.
for (iLine=0; iLine < LineCount; iLine++) {

iData = sc.Input[iLine].GetInputDataIndex();
//scale the range
for(i=iStart; i <= iStop; i++) {

sc.Subgraph[iLine][i] = ((long 
double)sc.BaseDataIn[iData][i] * Multiplier) + 50.0;

}
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************



*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("On Balance Volume By Tick With Filters") 

//Custom study starts here.
SCSFExport scsf_OBVByTickWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_MA5 = sc.Subgraph[0];
SCSubgraphRef Graph_MA4 = sc.Subgraph[1];
SCSubgraphRef Graph_MA3 = sc.Subgraph[2];
SCSubgraphRef Graph_MA2 = sc.Subgraph[3];
SCSubgraphRef Graph_MA1 = sc.Subgraph[4];
SCSubgraphRef Graph_OBV = sc.Subgraph[5];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_SetMARibbon = sc.Input[7];
SCInputRef In_MARibbonMAType = sc.Input[8];
SCInputRef In_MARibbon1Period = sc.Input[9];
SCInputRef In_MARibbon2Period = sc.Input[10];
SCInputRef In_MARibbon3Period = sc.Input[11];
SCInputRef In_MARibbon4Period = sc.Input[12];



SCInputRef In_MARibbon5Period = sc.Input[13];
SCSubgraphRef OBV = sc.Subgraph[6];
SCSubgraphRef VolumeMA = sc.Subgraph[7];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "On Balance Volume By Tick With 

Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Tick With 
Filters. To properly use this indicator, Sierra Chart 
must be set up in tick by tick mode with intraday bars. 
If all \"Input Data\" options show a straight line at 
0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.<p>This OBV version adds a 
moving average ribbon to help quantify the moves. 
Reading the ribbon is the same as if the ribbon was 
attached to a price line. If the ribbon is enabled, it 



is recommended to give it a lot of screen height to see 
the movement. Adding it to a second chart may be a 
better option. Institutional traders do use moving 
average lines as seen by the OBV line bending, pausing, 
and reversing at the standard levels. The colors chosen 
are based on light frequency from slow to fast (think of 
a prism or rainbow). This method makes remembering the 
values much easier. Standard values are red=200, 
orange=100, yellow=50, green=35, and cyan=20. These can 
all be changed in the configuration menu.<p>This OBV 
version has a Volume Filter option to handle cases when 
a volume spike smashes the indicator making it hard to 
read. Large institutions sometimes do this to hide their 
activity afterward. The \"Straight\" option passes 
volume data through without any filtering. The \"Log\" 
option runs each volume bar through the log function 
making a type of \"log scale\". The \"Square Root\" 
option runs each volume bar through the square root 
function making a type of \"square root scale\". The 
\"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.<p>Observations. The various volume 
filters are very effective and will walk right through 
the volume spike bar hardly noticing it. The volume 
filters also tend to minimize errant graph 
changes.<p>When using one of the volume filters, it is 
necessary to have the first OBV instance running in 
\"Straight\" mode. Add the second OBV instance to the 
same graph with \"Independent Scaling\". This is 
important because the filtered bars tend to drift in 
value with smaller volume bars. While this drift will 
show the OBV bias direction, it will not do it to scale 
and may cause false signals. The \"Straight\" instance 
will be used to verify actual distance moved. Note that 
Log tends to drift the most (sometimes offering an early 
indicator), followed by Square Root and then MA Clip. To 



learn the movement characteristics of each, put them all 
on one chart for equal comparison.<p>Take note when all 
OBV lines pivot in the same direction. This tends to 
indicate a change with strength.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_OBV.Name = "OBVTick"; //drawn graphs must 

have a name.
Graph_OBV.PrimaryColor = RGB(255, 0, 255);
Graph_OBV.DrawStyle = DRAWSTYLE_LINE;
Graph_OBV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBV.LineWidth = 2;
Graph_OBV.DrawZeros = 1;

Graph_MA1.Name = "MA1"; //drawn graphs must 
have a name.

Graph_MA1.PrimaryColor = RGB(0, 255, 255);
Graph_MA1.DrawStyle = DRAWSTYLE_LINE;
Graph_MA1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA1.LineWidth = 2;
Graph_MA1.DrawZeros = 1;

Graph_MA2.Name = "MA2"; //drawn graphs must 
have a name.

Graph_MA2.PrimaryColor = RGB(0, 255, 0);
Graph_MA2.DrawStyle = DRAWSTYLE_LINE;
Graph_MA2.LineStyle = LINESTYLE_SOLID; //if 



LineWidth>1, lines will appear solid
Graph_MA2.LineWidth = 2;
Graph_MA2.DrawZeros = 1;

Graph_MA3.Name = "MA3"; //drawn graphs must 
have a name.

Graph_MA3.PrimaryColor = RGB(255, 255, 0);
Graph_MA3.DrawStyle = DRAWSTYLE_LINE;
Graph_MA3.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA3.LineWidth = 2;
Graph_MA3.DrawZeros = 1;

Graph_MA4.Name = "MA4"; //drawn graphs must 
have a name.

Graph_MA4.PrimaryColor = RGB(255, 128, 0);
Graph_MA4.DrawStyle = DRAWSTYLE_LINE;
Graph_MA4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA4.LineWidth = 2;
Graph_MA4.DrawZeros = 1;

Graph_MA5.Name = "MA5"; //drawn graphs must 
have a name.

Graph_MA5.PrimaryColor = RGB(255, 0, 0);
Graph_MA5.DrawStyle = DRAWSTYLE_LINE;
Graph_MA5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA5.LineWidth = 2;
Graph_MA5.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");



In_InputData.SetDescription("Select volume type 
to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 



extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_SetMARibbon.Name = "Enable Moving Average 
Ribbon?";

In_SetMARibbon.SetYesNo(1);
In_SetMARibbon.SetDescription("Enables extended 

moving average ribbon option.");

In_MARibbonMAType.Name = "MA Ribbon Moving 
Average Type";

In_MARibbonMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MARibbonMAType.SetDescription("Usually SMA, 

but others can be experimented with.");

In_MARibbon1Period.Name = "MA Line 1 Period";
In_MARibbon1Period.SetInt(20);
In_MARibbon1Period.SetIntLimits(2, 500);
In_MARibbon1Period.SetDescription("Number of 

bars for the period. Usually 20.");

In_MARibbon2Period.Name = "MA Line 2 Period";



In_MARibbon2Period.SetInt(35);
In_MARibbon2Period.SetIntLimits(2, 500);
In_MARibbon2Period.SetDescription("Number of 

bars for the period. Usually 35.");

In_MARibbon3Period.Name = "MA Line 3 Period";
In_MARibbon3Period.SetInt(50);
In_MARibbon3Period.SetIntLimits(2, 500);
In_MARibbon3Period.SetDescription("Number of 

bars for the period. Usually 50.");

In_MARibbon4Period.Name = "MA Line 4 Period";
In_MARibbon4Period.SetInt(100);
In_MARibbon4Period.SetIntLimits(2, 500);
In_MARibbon4Period.SetDescription("Number of 

bars for the period. Usually 100.");

In_MARibbon5Period.Name = "MA Line 5 Period";
In_MARibbon5Period.SetInt(200);
In_MARibbon5Period.SetIntLimits(2, 500);
In_MARibbon5Period.SetDescription("Number of 

bars for the period. Usually 200.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Initial setting for decimal places. Will be 
changed on first run.

sc.ValueFormat = 0;

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {



// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0);

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
if(In_VolumeFilterType.GetIndex() == 0) 

{sc.ValueFormat = 0;}
else {sc.ValueFormat = 2;}
//local variable
Balance = 0.0;
//If disabled, the MA lines need to be turned 

off to keep from messing with the graph.
if(In_SetMARibbon.GetYesNo()) {

Graph_MA1.DrawStyle = DRAWSTYLE_LINE;
Graph_MA2.DrawStyle = DRAWSTYLE_LINE;
Graph_MA3.DrawStyle = DRAWSTYLE_LINE;
Graph_MA4.DrawStyle = DRAWSTYLE_LINE;
Graph_MA5.DrawStyle = DRAWSTYLE_LINE;
}

else {
Graph_MA1.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA2.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA3.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA4.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA5.DrawStyle = DRAWSTYLE_IGNORE;
}

}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 



Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += sqrt( (float)sc.BaseData[Up]

[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {



Balance += (float)sc.BaseData[Up]
[sc.Index];

Balance -= (float)sc.BaseData[Down]
[sc.Index];

}
//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, Graph_OBV, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );

}
else {

Graph_OBV[sc.Index] = OBV[sc.Index];
}

if( In_SetMARibbon.GetYesNo() ) {
sc.MovingAverage(Graph_OBV, Graph_MA1, 

In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon1Period.GetInt() );

sc.MovingAverage(Graph_OBV, Graph_MA2, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon2Period.GetInt() );

sc.MovingAverage(Graph_OBV, Graph_MA3, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon3Period.GetInt() );



sc.MovingAverage(Graph_OBV, Graph_MA4, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon4Period.GetInt() );

sc.MovingAverage(Graph_OBV, Graph_MA5, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon5Period.GetInt() );

}
}

// The top of every source code file must include this 
line
#include "sierrachart.h"
/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 
********************************************************
*********************/

/* 
========================================================
=====================
A collection of studies and trading programs I've put 
together for chart
analysis, trading, and educational reference. These have 
been consolidated into
a single DLL for ease of management and distribution. 
Each study is documented.
Use the "Display Study Documentation" button for 
instructions.
========================================================
===================== */



// Name of the custom study.
SCDLLName("Brett Johnson's Standard Tool Kit")

/* 
========================================================
=====================
========================================================
========================
Reminder: use the "Display Study Documentation" button.
========================================================
========================
========================================================
===================== */

SCSFExport scsf_ReadMe(SCStudyGraphRef sc) {
if (sc.SetDefaults) {

sc.GraphName = "0: Use the \"Display Study 
Documentation\" button.";

sc.StudyDescription = "A collection of studies 
and trading programs I've put together for chart 
analysis, trading, and educational reference. These have 
been consolidated into a single DLL for ease of 
management and distribution. Use the \"Display Study 
Documentation\" button for instructions on each.";

}
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive ERI Moving Average With Filters
========================================================
========================
========================================================
===================== */



SCSFExport scsf_AdaptiveERIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AERI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_PriceSetSmoothing = sc.Input[2];
SCInputRef In_PriceSmoothingPeriod = sc.Input[3];
SCInputRef In_PriceSmoothingMAType = sc.Input[4];
SCInputRef In_ERIPeriod = sc.Input[5];
SCInputRef In_FastPeriodLimit = sc.Input[6];
SCInputRef In_SlowPeriodLimit = sc.Input[7];
SCInputRef In_AERIScaleFactorChange = sc.Input[8];
SCInputRef In_ERINormalSmoothingPeriod = 

sc.Input[9];
SCInputRef In_ERINormalSmoothingMAType = 

sc.Input[10];
SCInputRef In_ERISetExtraSmoothing = sc.Input[11];
SCInputRef In_ERIExtraSmoothingPeriod = 

sc.Input[12];
SCInputRef In_ERIExtraSmoothingMAType = 

sc.Input[13];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef ERI = sc.Subgraph[2];
SCSubgraphRef ERISmoothed = sc.Subgraph[3];
SCSubgraphRef ERIFinal = sc.Subgraph[4];
//SCFloatArrayRef FloatArray = Graph_AERI.Arrays[0];

//remember local variables are not persistent.
int i, Period;
float Change, SumTotal, Temp;
float FastPeriod, SlowPeriod, ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)



{
//Long descriptive name.
sc.GraphName = "AMA: Adaptive ERI Moving 

Average With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive ERI Moving Average With 
Filters. Perry Kaufman came up with ERI which measures 
the ratio of the direct distance divided by the total 



distance traveled of the period. He uses it as the 
Scaling Factor in an EMA equation to create an Adaptive 
Moving Average (AMA). Since the Scaling Factor didn't 
slow down enough, he squared it to produce smaller 
numbers. The fast and slow limits he uses don't do much, 
so they are usually left out of other AMA's. This 
version includes an option to change the ERI period 
directly.\
<p>The \"Set Price Smoothing?\" option enables cleaning 
up the price before calculations. If price is really 
noisy (too noisy for a volatility equation), recommended 
settings are EMA 3-10. Otherwise leave price smoothing 
off. The \"Normal Output Smoothing Period\" option 
enables cleaning up some of the ERI noise before AERI is 
calculated. It is recommended to smooth ERI out with an 
EMA 3-7. This allows for less volatility and more 
consistent movements. The \"Set Extra Output Smoothing?
\" allows for double smoothing for cleaner results.\
<p>The \"AERI Scale Factor Change\" option allows the 
output line to be sped up or slowed down by modifying 
the EMA Scale Factor variable in the final adaptive 
calculation. It is recommended to change the main period 
variable first and then modify this one for fine tuning. 
A value of 1.0 (100%) will leave the rate unchanged. A 
value of 2.0 (200%) will double the rate. A value of 0.5 
(50%) will cut the rate in half.\
<p>To use traditional AERI without any enhancements, 
turn off all extra options.\
<p>To visualize what the Scaling Factor is doing, a 
separate ERI graph can be added with the selected 
smoothing values. When ERI is close to 0, the AERI line 
will go flat and move less. Further away from 0 will 
increase the line movement.";

//Output Graph
Graph_AERI.Name = "AERI"; //drawn graphs must 

have a name.



Graph_AERI.PrimaryColor = RGB(255, 0, 0);
Graph_AERI.DrawStyle = DRAWSTYLE_LINE;
Graph_AERI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AERI.LineWidth = 2;
Graph_AERI.DrawZeros = 0;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for Close.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-5.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_ERIPeriod.Name = "ERI Period";



In_ERIPeriod.SetInt(15);
In_ERIPeriod.SetIntLimits(3, 100);
In_ERIPeriod.SetDescription("Number of bars for 

the period. Usually 10-20.");

In_FastPeriodLimit.Name = "Fast Period Limit";
In_FastPeriodLimit.SetInt(2);
In_FastPeriodLimit.SetIntLimits(3, 1000);
In_FastPeriodLimit.SetDescription("Number of 

bars for the period. Usually 2-10.");

In_SlowPeriodLimit.Name = "Slow Period Limit";
In_SlowPeriodLimit.SetInt(30);
In_SlowPeriodLimit.SetIntLimits(3, 1000);
In_SlowPeriodLimit.SetDescription("Number of 

bars for the period. Usually 30 or higher.");

In_AERIScaleFactorChange.Name = "AERI Scale 
Factor Change";

In_AERIScaleFactorChange.SetFloat(1.0);
In_AERIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AERIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

In_ERINormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_ERINormalSmoothingPeriod.SetInt(5);
In_ERINormalSmoothingPeriod.SetIntLimits(2, 

50);

In_ERINormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");

In_ERINormalSmoothingMAType.Name = "Normal 



Output Smoothing Moving Average Type";

In_ERINormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXP
ONENTIAL);

In_ERINormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_ERISetExtraSmoothing.Name = "Set Extra 
Output Smoothing?";

In_ERISetExtraSmoothing.SetYesNo(1);
In_ERISetExtraSmoothing.SetDescription("Enables 

extended smoothing options.");

In_ERIExtraSmoothingPeriod.Name = "Extra Output 
Smoothing Period";

In_ERIExtraSmoothingPeriod.SetInt(5);
In_ERIExtraSmoothingPeriod.SetIntLimits(2, 50);

In_ERIExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_ERIExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_ERIExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_ERIExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

Period = In_ERIPeriod.GetInt(); //easier to read.



//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period + 
In_ERINormalSmoothingPeriod.GetInt() + 
(In_ERISetExtraSmoothing.GetYesNo() ? 
In_ERIExtraSmoothingPeriod.GetInt() : 0 );

//Make sure fast is smaller than slow.
if(In_FastPeriodLimit.GetInt() > 

In_SlowPeriodLimit.GetInt() ) {
//swap the values around
i = In_FastPeriodLimit.GetInt();

In_FastPeriodLimit.SetInt( In_SlowPeriodLimit.GetInt() )
;

In_SlowPeriodLimit.SetInt(i);
}

}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[sc.Index] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//not enough data yet for the calculation.
if(sc.Index < Period) {return;}



//Do the AERI calculations.

//direct distance
Change = Price[sc.Index] - Price[sc.Index - Period];
if(Change < 0.0) {Change *= -1.0;} //number must be 

positive

//indirect distance: add up the sums
SumTotal = 0.0;
for(i=sc.Index-Period; i < sc.Index; i++) {

Temp = Price[i+1] - Price[i];
if(Temp < 0.0) {Temp *= -1.0;} //number must be 

positive
SumTotal += Temp;
}

ERI[sc.Index] = Change / SumTotal;

//Handle smoothing.
sc.MovingAverage(ERI, ERISmoothed, 

In_ERINormalSmoothingMAType.GetMovAvgType(), 
In_ERINormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_ERISetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(ERISmoothed, ERIFinal, 
In_ERIExtraSmoothingMAType.GetMovAvgType(), 
In_ERIExtraSmoothingPeriod.GetInt() );

}
else {

ERIFinal[sc.Index] = ERISmoothed[sc.Index];
}

//set the period limits
FastPeriod = 2.0 / 

((float)In_FastPeriodLimit.GetInt() + 1.0);



SlowPeriod = 2.0 / 
((float)In_SlowPeriodLimit.GetInt() + 1.0);

//multiply it out
ScalingFactor = ((ERIFinal[sc.Index] * (FastPeriod - 

SlowPeriod)) + SlowPeriod ) * 
In_AERIScaleFactorChange.GetFloat();

//square it and handle scaling factor manual adjust
ScalingFactor = (ScalingFactor * ScalingFactor ) * 

In_AERIScaleFactorChange.GetFloat();

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AERI[sc.Index] = ((Price[sc.Index] - 

Graph_AERI[sc.Index-1]) * ScalingFactor) + 
Graph_AERI[sc.Index-1];
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive IIO Moving Average With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_AdaptiveIIOWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AIIO = sc.Subgraph[0];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];



SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_IIOSetSmoothing = sc.Input[4];
SCInputRef In_IIOSmoothingPeriod = sc.Input[5];
SCInputRef In_IIOSmoothingMAType = sc.Input[6];
SCInputRef In_AIIOScaleFactorChange = sc.Input[7];
SCSubgraphRef II = sc.Subgraph[1];
SCSubgraphRef IIO = sc.Subgraph[2];
SCSubgraphRef IIOSmoothed = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_AIIO.Arrays[0];

//remember local variables are not persistent.
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume, 

ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "AMA: Adaptive IIO Moving 

Average With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //



STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive IIO Moving Average With 
Filters. A price and volume based adaptive moving 
average from the Intraday Intensity Oscillator. Since 
IIO is semi-predictive, it is recommended to also run 
regular IIO in a sub chart for comparison.\
<p>This version includes extras to help clean up the 
graph and make it easier to integrate with automation. 
The \"Set IIO Smoothing?\" option enables cleaning up 
some of the IIO noise after the calculation. It is 
recommended to smooth IIO out with an EMA 3-7.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 



The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>The \"Scale Factor Change\" option allows the output 
line to be sped up or slowed down by modifying the EMA 
Scale Factor variable in the final adaptive calculation. 
It is recommended to change the main period variable 
first and then modify this one for fine tuning. A value 
of 1.0 (100%) will leave the rate unchanged. A value of 
2.0 (200%) will double the rate. A value of 0.5 (50%) 
will cut the rate in half.\
<p>Observations. AIIO will often slow down and go flat 
when a movement is almost over. When there's a strong 
reversal, AIIO will go flat and then bend to follow the 
price. AIIO will often ignore most of a large price 
spike that's fake. AIIO will often go flat through noise 
that other adaptive moving averages will track.\
<p>First known public AIIO version by Brett Johnson, 
2015.";

//Output Graph
Graph_AIIO.Name = "AIIO"; //drawn graphs must 

have a name.
Graph_AIIO.PrimaryColor = RGB(0, 255, 0);
Graph_AIIO.DrawStyle = DRAWSTYLE_LINE;
Graph_AIIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AIIO.LineWidth = 2;
Graph_AIIO.DrawZeros = 0;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);
In_IIOPeriod.SetDescription("Number of bars for 



the period. Useful values are 20 and higher.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";
In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");



In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_AIIOScaleFactorChange.Name = "AIIO Scale 
Factor Change";

In_AIIOScaleFactorChange.SetFloat(1.0);
In_AIIOScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AIIOScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.

//if first run
if (i == 0) {

// Set the index of the first array element to 



begin drawing at
sc.DataStartIndex = Period - 1 + 

(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0 );

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = log( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[i] <= VolumeMA[i]) 
{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = 
(float)VolumeMA[i];} //handle clipped volume

}

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.



//Analysis: ScalingFactor * Volume. If close is in 
the middle, ScalingFactor=0.0.

//If close is at the top, ScalingFactor=1.0. If 
close is at the bottom, ScalingFactor=-1.0.

else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 
sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 
VolumeFiltered[i];}

//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop
for(j=i-Period+1; j<=i; j++) {

RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 
negative.

//Filter those out so the indicator doesn't 
get trashed.

if(VolumeFiltered[k] > 0.0) 
{RunningTotalVolume += VolumeFiltered[k];}

}
}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

RunningTotalII / RunningTotalVolume;}
else {IIO[i] = 0.0;};

//Do the AIIO calculations.



if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, IIOSmoothed, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

ScalingFactor = IIOSmoothed[i] * 
In_AIIOScaleFactorChange.GetFloat(); //range roughly 
-1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = IIO[i] * 
In_AIIOScaleFactorChange.GetFloat(); //range roughly 
-1.0 to 1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AIIO[i] = ((sc.Close[i] - Graph_AIIO[i-1]) * 

ScalingFactor) + Graph_AIIO[i-1];
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive IIO Moving Average By Tick With Filters
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_AdaptiveIIOByTickWithFilters(SCStudyGraphRef sc)
{



//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AIIO = sc.Subgraph[0];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_VolumeFilterType = sc.Input[2];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[3];
SCInputRef In_MAClipSmoothingMAType = sc.Input[4];
SCInputRef In_IIOSetSmoothing = sc.Input[5];
SCInputRef In_IIOSmoothingPeriod = sc.Input[6];
SCInputRef In_IIOSmoothingMAType = sc.Input[7];
SCInputRef In_OutputMultiplier = sc.Input[8];
SCInputRef In_AIIOScaleFactorChange = sc.Input[9];
SCSubgraphRef II = sc.Subgraph[1];
SCSubgraphRef IIO = sc.Subgraph[2];
SCSubgraphRef IIOSmoothed = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_AIIO.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume, 

ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "AMA: Adaptive IIO Moving 

Average By Tick With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 



the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive IIO Moving Average By 
Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 
only available when the market is open.\
<p>A price and volume based adaptive moving average from 



the Intraday Intensity Oscillator By Tick. Since IIO is 
semi-predictive, it is recommended to also run regular 
IIO By Tick in a sub chart for comparison.\
<p>This version includes extras to help clean up the 
graph and make it easier to integrate with automation. 
The \"Set IIO Smoothing?\" option enables cleaning up 
some of the IIO noise after the calculation. It is 
recommended to smooth IIO out with an EMA 3-7.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>The \"Scale Factor Change\" option allows the output 
line to be sped up or slowed down by modifying the EMA 
Scale Factor variable in the final adaptive calculation. 
It is recommended to change the main period variable 
first and then modify this one for fine tuning. A value 
of 1.0 (100%) will leave the rate unchanged. A value of 
2.0 (200%) will double the rate. A value of 0.5 (50%) 
will cut the rate in half.\
<p>Observations. AIIO will often slow down and go flat 
when a movement is almost over. When there's a strong 
reversal, AIIO will go flat and then bend to follow the 
price. AIIO will often ignore most of a large price 
spike that's fake. AIIO will often go flat through noise 
that other adaptive moving averages will track.\
<p>Because of its use of real up/down tick data, this 
version tends to move much slower than its non-tick 



version. It may walk straight through lower volume fake 
price moves. If a faster adaptive moving average is also 
desired, run a second instance with a higher Scale 
Factor or Output Multiplier.\
<p>First known public AIIO version by Brett Johnson, 
2015.";

//Output Graph
Graph_AIIO.Name = "AIIO"; //drawn graphs must 

have a name.
Graph_AIIO.PrimaryColor = RGB(0, 255, 0);
Graph_AIIO.DrawStyle = DRAWSTYLE_LINE;
Graph_AIIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AIIO.LineWidth = 2;
Graph_AIIO.DrawZeros = 0;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);
In_IIOPeriod.SetDescription("Number of bars for 

the period. Useful values are 20 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);



In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";
In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");

In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");



In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_OutputMultiplier.Name = "IIO Output 
Multiplier";

In_OutputMultiplier.SetFloat(5.0);
In_OutputMultiplier.SetFloatLimits(1.0, 50.0);
In_OutputMultiplier.SetDescription("This By 

Tick version produces much smaller output. Multiply it 
to make it larger and more equal to the original 
version.");

In_AIIOScaleFactorChange.Name = "AIIO Scale 
Factor Change";

In_AIIOScaleFactorChange.SetFloat(1.0);
In_AIIOScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AIIOScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.



//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 + 
(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0 );

}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 
log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 



VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.BaseData[VolumeType][i] <= 
VolumeMA[i]) {

//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else { //handle clipped volume
VolumeFiltered[i] = VolumeMA[i];
}

}

/* Old Intraday Intensity Calculations: split the 
volume based on accumulation or distribution 
estimations. Keep this here for original comparison.

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.
//Analysis: ScalingFactor * Volume. If close is in 

the middle, ScalingFactor=0.0.
//If close is at the top, ScalingFactor=1.0. If 

close is at the bottom, ScalingFactor=-1.0.
else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 

sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 
VolumeFiltered[i];}

*/
//New Intraday Intensity Calculations: the 

difference between up and down volume.
//For volume filtering: create the fraction and 

multiply it times VolumeFiltered. Fraction range is 
still 1.0 to -1.0.

II[i] = (((float)sc.BaseData[Up][i] - 
(float)sc.BaseData[Down][i]) / 
(float)sc.BaseData[VolumeType][i]) * VolumeFiltered[i];



//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop
for(j=i-Period+1; j<=i; j++) {

RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 
negative.

//Filter those out so the indicator doesn't 
get trashed.

if(VolumeFiltered[k] > 0.0) 
{RunningTotalVolume += VolumeFiltered[k];}

}
}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

(RunningTotalII / RunningTotalVolume) * 
In_OutputMultiplier.GetFloat();}

else {IIO[i] = 0.0;}

//Do the AIIO calculations.

if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, IIOSmoothed, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

ScalingFactor = IIOSmoothed[i] * 
In_AIIOScaleFactorChange.GetFloat(); //range roughly 



-1.0 to 1.0
//Note that a MA may overshoot the range a 

little. For this it doesn't matter.
}

else {
ScalingFactor = IIO[i] * 

In_AIIOScaleFactorChange.GetFloat(); //range roughly 
-1.0 to 1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AIIO[i] = ((sc.Close[i] - Graph_AIIO[i-1]) * 

ScalingFactor) + Graph_AIIO[i-1];
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive MFI Moving Average With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_AdaptiveMFIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AMFI = sc.Subgraph[0];
SCInputRef In_AMFIPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_PriceSetSmoothing = sc.Input[2];



SCInputRef In_PriceSmoothingPeriod = sc.Input[3];
SCInputRef In_PriceSmoothingMAType = sc.Input[4];
SCInputRef In_VolumeFilterType = sc.Input[5];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[6];
SCInputRef In_MAClipSmoothingMAType = sc.Input[7];
SCInputRef In_AMFIScaleFactorChange = sc.Input[8];
SCInputRef In_MFISetSmoothing = sc.Input[9];
SCInputRef In_MFISmoothingPeriod = sc.Input[10];
SCInputRef In_MFISmoothingMAType = sc.Input[11];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef VolumeFiltered = sc.Subgraph[3];
SCSubgraphRef MFI = sc.Subgraph[4];
SCSubgraphRef MFISmoothed = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_AMFI.Arrays[0];

//remember local variables are not persistent.
float ScalingFactor;
int i, j, Period;
float TypicalPrice, TypicalPricePrevious, 

MFPositive, MFNegative, MFTotal;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "AMA: Adaptive MFI Moving 

Average With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;



sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive MFI Moving Average With 
Filters. Adaptive MFI (AMFI) uses price as an input and 
then MFI as the scaling factor in an exponential moving 
average equation. It is very similar to Adaptive RSI 
(ARSI). Some people prefer the MFI indicator over the 
RSI indicator since it takes volume into account.\
<p> The proper MFI algorithm uses Typical Price (HLC 
Avg) as the input. There is an option to change this if 
desired. The \"Set Price Smoothing?\" option enables 
cleaning up the price before calculations. If price is 
really noisy, recommended settings are EMA 3-10. 
Otherwise leave price smoothing off. The \"Set MFI 
Smoothing?\" option enables cleaning up some of the MFI 
noise before AMFI is calculated. It is recommended to 
smooth MFI out with an EMA 3-7. This allows for less 



volatility and more consistent movements.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>The \"Scale Factor Change\" option allows the output 
line to be sped up or slowed down by modifying the EMA 
Scale Factor variable in the final adaptive calculation. 
It is recommended to change the main period variable 
first and then modify this one for fine tuning. A value 
of 1.0 (100%) will leave the rate unchanged. A value of 
2.0 (200%) will double the rate. A value of 0.5 (50%) 
will cut the rate in half.\
<p>To use straight AMFI without any enhancements, turn 
off all extra options.\
<p>Observations: When there's a strong reversal, AMFI 
will go flat and then bend to follow the price. It will 
do this more than ARSI given the same settings. AMFI 
will often go flat before the end of major price peaks/
dips indicating that the move is almost over (something 
ARSI will not do). On weaker events, AMFI will go flat 
while price bounces around above or below and then 
returns to the AMFI line. Check indicators and wave 
counts to verify final motion.\
<p>To visualize what the scaling factor is doing, a 
separate MFI graph can be added with the selected 
smoothing values. When MFI is close to 50, the AMFI line 
will go flat and move less. Further away from 50 will 



increase the line movement.\
<p>First known public AMFI version by Brett Johnson, 
2015.";

//Output Graph
Graph_AMFI.Name = "AMFI"; //drawn graphs must 

have a name.
Graph_AMFI.PrimaryColor = RGB(0, 255, 0);
Graph_AMFI.DrawStyle = DRAWSTYLE_LINE;
Graph_AMFI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AMFI.LineWidth = 2;
Graph_AMFI.DrawZeros = 0;

//User Inputs

In_AMFIPeriod.Name = "AMFI Period";
In_AMFIPeriod.SetInt(35);
In_AMFIPeriod.SetIntLimits(3, 300);
In_AMFIPeriod.SetDescription("Number of bars 

for the period. Useful values are 25 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_HLC); //

default to bar close.
In_InputData.SetDescription("Usually \"HLC 

Avg\" for Typical Price.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);



In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE



NTIAL);
In_MAClipSmoothingMAType.SetDescription("Only 

if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_AMFIScaleFactorChange.Name = "AMFI Scale 
Factor Change";

In_AMFIScaleFactorChange.SetFloat(1.0);
In_AMFIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AMFIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

In_MFISetSmoothing.Name = "Set MFI Smoothing?";
In_MFISetSmoothing.SetYesNo(1);
In_MFISetSmoothing.SetDescription("Enables 

extended MFI smoothing options.");

In_MFISmoothingPeriod.Name = "MFI Smoothing 
Period";

In_MFISmoothingPeriod.SetInt(5);
In_MFISmoothingPeriod.SetIntLimits(2, 50);
In_MFISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_MFISmoothingMAType.Name = "MFI Smoothing 
Moving Average Type";

In_MFISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_MFISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}



// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_AMFIPeriod.GetInt(); //easier to read.

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 + 
(In_PriceSetSmoothing.GetYesNo() ? 
In_PriceSmoothingPeriod.GetInt() : 0 ) + 
(In_MFISetSmoothing.GetYesNo() ? 
In_MFISmoothingPeriod.GetInt() : 0 );

}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[i] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()][i];

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 



log
VolumeFiltered[i] = log( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );
}

else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 
sqrt

VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[i] <= VolumeMA[i]) 
{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = 
(float)VolumeMA[i];} //handle clipped volume

}

//Not enough data yet. Pre-load existing data into 
array for later calculations.

if( i < Period ) {
Graph_AMFI[i] = Price[i];
return;
}

//Do the MFI calculations.
MFPositive = 0.0;
MFNegative = 0.0;

//set previous typical price.
j = i - Period;
if(j >= 0) {TypicalPricePrevious = Price[j];}
else {TypicalPricePrevious = 0.0;}

//do the inner loop



j = i - Period +1;
if(j < 0) {j = 0;}
for(; j<=i; j++) {

TypicalPrice = Price[j];
if(TypicalPrice == TypicalPricePrevious) 

{continue;} //nothing to do
//calculate money flows
if(TypicalPrice > TypicalPricePrevious) 

{MFPositive += TypicalPrice * VolumeFiltered[j];}
else {MFNegative += TypicalPrice * 

VolumeFiltered[j];}
TypicalPricePrevious = TypicalPrice;
}

MFTotal = MFPositive + MFNegative;
if(MFTotal > 0.0) {MFI[i] = 100.0 * (MFPositive / 

MFTotal);}
else { //left with divide by 0 problem or bad 

negative number
if(i>0) {MFI[i] = MFI[i-1];} //copy in previous 

value
else {MFI[i] = 0.0;} //force it to 0
}

//Do the AMFI calculations.

if( In_MFISetSmoothing.GetYesNo() ) {
sc.MovingAverage(MFI, MFISmoothed, 

In_MFISmoothingMAType.GetMovAvgType(), 
In_MFISmoothingPeriod.GetInt() );

ScalingFactor = ((MFISmoothed[i] / 100.0) - 
0.5) * 2.0 * In_AMFIScaleFactorChange.GetFloat(); //
range -1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {



ScalingFactor = ((MFI[i] / 100.0) - 0.5) * 2.0 
* In_AMFIScaleFactorChange.GetFloat(); //range -1.0 to 
1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_AMFI[i] = ((Price[i] - Graph_AMFI[i-1]) * 

ScalingFactor) + Graph_AMFI[i-1];
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive OBV RSI Moving Average By Tick With 
Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_AdaptiveOBVRSIByTick(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AOBVRSI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_RSIPeriod = sc.Input[7];



SCInputRef In_RSICalcMAType = sc.Input[8];
SCInputRef In_RSISetSmoothing = sc.Input[9];
SCInputRef In_RSISmoothingPeriod = sc.Input[10];
SCInputRef In_RSISmoothingMAType = sc.Input[11];
SCInputRef In_AOBVRSIScaleFactorChange = 

sc.Input[12];
SCInputRef In_InputPriceData = sc.Input[13];
SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef OBVSmoothed = sc.Subgraph[3];
SCSubgraphRef OBVRSI = sc.Subgraph[4];
SCSubgraphRef OBVRSISmoothed = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = 

Graph_AOBVRSI.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale, ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "AMA: Adaptive OBV RSI Moving 

Average By Tick With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.



sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive OBV RSI Moving Average 
By Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 
only available when the market is open.\
<p>OBV acts similar for volume for what price does on 
the main chart. OBV is first calculated and then an RSI 
is taken of it. The RSI values are then put into an EMA 
formula to make an Adaptive Moving Average. When RSI 
goes weak (indicating volume movement has gone weak), 
the AMA line will slow down. For a more complete 
picture, it is recommended to use this indicator with 
Up/Down Volume Ratio or Difference, OBV By Tick using 



the MA Ribbon option, OBV By Tick MACD, and OBV By Tick 
RSI to help see the volume moves to identify the trend.\
<p>This OBV version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.\
<p>This RSI version has recommended extra smoothing 
options to help take the noise out of the RSI line.\
<p>Observations. Volume tends to have longer runs than 
price. Setting the RSI period too small will just smash 
the indicator during these long runs. The AOBVRSI line 
tends to be slower than Adaptive IIO and Adaptive Volume 
Ratio (but a bit noisier at the RSI extremes) because 
RSI as a base tends to be a little more sluggish. That 
makes this indicator preferred when looking for slower 
AMA lines. Like the other tick based volume AMA's, this 
one tends to ignore weaker price movements.";

//Output Graph
Graph_AOBVRSI.Name = "AOBVRSI"; //drawn graphs 

must have a name.
Graph_AOBVRSI.PrimaryColor = RGB(255, 0, 0);
Graph_AOBVRSI.DrawStyle = DRAWSTYLE_LINE;
Graph_AOBVRSI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_AOBVRSI.LineWidth = 2;
Graph_AOBVRSI.DrawZeros = 0;



//User Inputs

In_InputData.Name = "Input Volume Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 



if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_RSIPeriod.Name = "RSI Period";
In_RSIPeriod.SetInt(35);
In_RSIPeriod.SetIntLimits(3, 100);
In_RSIPeriod.SetDescription("Number of bars for 

the period. Useful values are 10 and higher.");

In_RSICalcMAType.Name = "RSI Calculation Moving 
Average Type";

In_RSICalcMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
In_RSICalcMAType.SetDescription("Usually EMA, 

but others can be experimented with.");

In_RSISetSmoothing.Name = "Set RSI Smoothing?";



In_RSISetSmoothing.SetYesNo(1);
In_RSISetSmoothing.SetDescription("Enables 

extended RSI smoothing options.");

In_RSISmoothingPeriod.Name = "RSI Smoothing 
Period";

In_RSISmoothingPeriod.SetInt(7);
In_RSISmoothingPeriod.SetIntLimits(2, 50);
In_RSISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_RSISmoothingMAType.Name = "RSI Smoothing 
Moving Average Type";

In_RSISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_RSISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_AOBVRSIScaleFactorChange.Name = "AOBVRSI 
Scale Factor Change";

In_AOBVRSIScaleFactorChange.SetFloat(0.6);
In_AOBVRSIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_AOBVRSIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

In_InputPriceData.Name = "Input Price Data";

In_InputPriceData.SetInputDataIndex(SC_LAST); //default 
to bar close.

In_InputPriceData.SetDescription("Usually 
\"Last\" for Close.");

return;



}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0) + 
In_RSIPeriod.GetInt() + (In_RSISetSmoothing.GetYesNo() ? 
In_RSISmoothingPeriod.GetInt() : 0);

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log



Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += sqrt( (float)sc.BaseData[Up]

[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += (float)sc.BaseData[Up]

[sc.Index];
Balance -= (float)sc.BaseData[Down]

[sc.Index];
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}



}
OBV[sc.Index] = Balance;

//Handle OBV smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, OBVSmoothed, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );

}
else {

OBVSmoothed[sc.Index] = OBV[sc.Index];
}

//Generate RSI.
sc.RSI(OBVSmoothed, OBVRSI, 

In_RSICalcMAType.GetMovAvgType(), 
In_RSIPeriod.GetInt() );

//Handle RSI smoothing.
if( In_RSISetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVRSI, OBVRSISmoothed, 
In_RSISmoothingMAType.GetMovAvgType(), 
In_RSISmoothingPeriod.GetInt() );

ScalingFactor = ((OBVRSISmoothed[sc.Index] / 
100.0) - 0.5) * 2.0 * 
In_AOBVRSIScaleFactorChange.GetFloat(); //range -1.0 to 
1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = ((OBVRSI[sc.Index] / 100.0) - 
0.5) * 2.0 * In_AOBVRSIScaleFactorChange.GetFloat(); //
range -1.0 to 1.0

}

ScalingFactor = ScalingFactor * ScalingFactor; //



Square it to slow down the overly fast parts. Also keeps 
it positive for the next calculation.

//EMA type calculation.
Graph_AOBVRSI[sc.Index] = 

((sc.BaseDataIn[In_InputPriceData.GetInputDataIndex()]
[sc.Index] - Graph_AOBVRSI[sc.Index-1]) * ScalingFactor) 
+ Graph_AOBVRSI[sc.Index-1];
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive RSI Moving Average With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_AdaptiveRSIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_ARSI = sc.Subgraph[0];
SCInputRef In_ARSIPeriod = sc.Input[0];
SCInputRef In_RSICalcMAType = sc.Input[1];
SCInputRef In_InputData = sc.Input[2];
SCInputRef In_PriceSetSmoothing = sc.Input[3];
SCInputRef In_PriceSmoothingPeriod = sc.Input[4];
SCInputRef In_PriceSmoothingMAType = sc.Input[5];
SCInputRef In_ARSIScaleFactorChange = sc.Input[6];
SCInputRef In_RSISetSmoothing = sc.Input[7];
SCInputRef In_RSISmoothingPeriod = sc.Input[8];
SCInputRef In_RSISmoothingMAType = sc.Input[9];
SCSubgraphRef Price = sc.Subgraph[1];



SCSubgraphRef RSI = sc.Subgraph[2];
SCSubgraphRef RSISmoothed = sc.Subgraph[3];
//SCFloatArrayRef FloatArray = Graph_ARSI.Arrays[0];

//remember local variables are not persistent.
float ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "AMA: Adaptive RSI Moving 

Average With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 



SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive RSI Moving Average With 
Filters. Traditional Adaptive RSI (ARSI) uses straight 
price and then RSI as the scaling factor without 
smoothing. The \"Set Price Smoothing?\" option enables 
cleaning up the price before calculations. If price is 
really noisy, recommended settings are EMA 3-10. 
Otherwise leave price smoothing off. The \"Set RSI 
Smoothing?\" option enables cleaning up some of the RSI 
noise before ARSI is calculated. It is recommended to 
smooth RSI out with an EMA 3-7. This allows for less 
volatility and more consistent movements.\
<p>The \"Scale Factor Change\" option allows the output 
line to be sped up or slowed down by modifying the EMA 
Scale Factor variable in the final adaptive calculation. 
It is recommended to change the main period variable 
first and then modify this one for fine tuning. A value 
of 1.0 (100%) will leave the rate unchanged. A value of 
2.0 (200%) will double the rate. A value of 0.5 (50%) 
will cut the rate in half.\
<p>To use traditional ARSI without any enhancements, 
turn off all extra options.\
<p>Observations: When there's a strong reversal, ARSI 
will go flat and then bend to follow the price. On 
weaker events, ARSI will go flat while price bounces 
around above or below and then returns to the ARSI line. 
Check indicators and wave counts to verify final motion.
\
<p>To visualize what the scaling factor is doing, a 
separate RSI graph can be added with the selected 
smoothing values. When RSI is close to 50, the ARSI line 



will go flat and move less. Further away from 50 will 
increase the line movement.";

//Output Graph
Graph_ARSI.Name = "ARSI"; //drawn graphs must 

have a name.
Graph_ARSI.PrimaryColor = RGB(0, 0, 255);
Graph_ARSI.DrawStyle = DRAWSTYLE_LINE;
Graph_ARSI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_ARSI.LineWidth = 2;
Graph_ARSI.DrawZeros = 0;

//User Inputs

In_ARSIPeriod.Name = "ARSI Period";
In_ARSIPeriod.SetInt(35);
In_ARSIPeriod.SetIntLimits(3, 300);
In_ARSIPeriod.SetDescription("Number of bars 

for the period. Useful values are 25 and higher.");

In_RSICalcMAType.Name = "RSI Calculation Moving 
Average Type";

In_RSICalcMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
In_RSICalcMAType.SetDescription("Usually EMA, 

but others can be experimented with.");

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for bar close when viewing stock prices. One of the 
averages can be used for forex and other less time 
synchronized data.");

In_PriceSetSmoothing.Name = "Set Price 



Smoothing?";
In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_ARSIScaleFactorChange.Name = "ARSI Scale 
Factor Change";

In_ARSIScaleFactorChange.SetFloat(1.0);
In_ARSIScaleFactorChange.SetFloatLimits(0.1, 

2.0);

In_ARSIScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.1 
to 2.0.");

In_RSISetSmoothing.Name = "Set RSI Smoothing?";
In_RSISetSmoothing.SetYesNo(1);
In_RSISetSmoothing.SetDescription("Enables 

extended RSI smoothing options.");

In_RSISmoothingPeriod.Name = "RSI Smoothing 
Period";



In_RSISmoothingPeriod.SetInt(5);
In_RSISmoothingPeriod.SetIntLimits(2, 50);
In_RSISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_RSISmoothingMAType.Name = "RSI Smoothing 
Moving Average Type";

In_RSISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_RSISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

//if first run
if (sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = In_ARSIPeriod.GetInt() - 1 
+ (In_PriceSetSmoothing.GetYesNo() ? 
In_PriceSmoothingPeriod.GetInt() : 0) + 
(In_RSISetSmoothing.GetYesNo() ? 
In_RSISmoothingPeriod.GetInt() : 0);

}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}



else {
Price[sc.Index] = 

sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//Not enough data yet. Pre-load existing data into 
array for later calculations.

if( sc.Index < In_ARSIPeriod.GetInt() ) {
Graph_ARSI[sc.Index] = Price[sc.Index];
return;
}

//Do the ARSI calculations.

sc.RSI(Price, RSI, In_RSICalcMAType.GetMovAvgType(), 
In_ARSIPeriod.GetInt() );

if( In_RSISetSmoothing.GetYesNo() ) {
sc.MovingAverage(RSI, RSISmoothed, 

In_RSISmoothingMAType.GetMovAvgType(), 
In_RSISmoothingPeriod.GetInt() );

ScalingFactor = ((RSISmoothed[sc.Index] / 
100.0) - 0.5) * 2.0 * 
In_ARSIScaleFactorChange.GetFloat(); //range -1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = ((RSI[sc.Index] / 100.0) - 0.5) 
* 2.0 * In_ARSIScaleFactorChange.GetFloat(); //range 
-1.0 to 1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation



//EMA type calculation.
Graph_ARSI[sc.Index] = ((Price[sc.Index] - 

Graph_ARSI[sc.Index-1]) * ScalingFactor) + 
Graph_ARSI[sc.Index-1];
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive Stochastic Moving Average With Filters
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_AdaptiveStochasticMAWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_ASTO = sc.Subgraph[0];
SCInputRef In_ASTOPeriod = sc.Input[0];
SCInputRef In_STOCalcMAType = sc.Input[1];
SCInputRef In_InputData = sc.Input[2];
SCInputRef In_ASTOScaleFactorChange = sc.Input[3];
SCInputRef In_STOSetSmoothing = sc.Input[4];
SCInputRef In_STOSmoothingPeriod = sc.Input[5];
SCInputRef In_STOSmoothingMAType = sc.Input[6];
SCSubgraphRef STO = sc.Subgraph[1];
SCSubgraphRef STOSmoothed = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = Graph_ASTO.Arrays[0];

//remember local variables are not persistent.
float ScalingFactor;

// Section 1 - Set the configuration variables and 



defaults
if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "AMA: Adaptive Stochastic Moving 

Average With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive Stochastic Moving 



Average With Filters. This was an academic experiment to 
compare Adaptive RSI with Adaptive Stochastic. It really 
doesn't show much since Stochastic tends to follow price 
movements closely. ASTO acts more like an EMA5-10 most 
of the time.\
<p>What did come of this experiment is the \"Scale 
Factor Change\" option. Since Stochastic spends most of 
its time away from the 50 line, dropping the Scale 
Factor to 20% (default) of normal finally made this 
average behave in an adaptive way.\
<p>The \"Set STO Smoothing?\" option enables cleaning up 
some of the STO noise after the calculation. It is 
recommended to smooth STO out with an EMA 3-7.\
<p>To visualize what the scaling factor is doing, a 
separate Stochastic graph can be added with the selected 
smoothing values. When Stochastic is close to 50, the 
ASTO line will go flat and move less. Further away from 
50 will increase the line movement.\
<p>First known public ASTO version by Brett Johnson, 
2015.";

//Output Graph
Graph_ASTO.Name = "ASTO"; //drawn graphs must 

have a name.
Graph_ASTO.PrimaryColor = RGB(255, 255, 0);
Graph_ASTO.DrawStyle = DRAWSTYLE_LINE;
Graph_ASTO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_ASTO.LineWidth = 2;
Graph_ASTO.DrawZeros = 0;

//User Inputs

In_ASTOPeriod.Name = "ASTO Period";
In_ASTOPeriod.SetInt(20);
In_ASTOPeriod.SetIntLimits(3, 300);
In_ASTOPeriod.SetDescription("Number of bars 



for the period. Useful values are 30 and higher.");

In_STOCalcMAType.Name = "STO Calculation Moving 
Average Type";

In_STOCalcMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
In_STOCalcMAType.SetDescription("Usually EMA, 

but others can be experimented with.");

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for bar close when viewing stock prices. One of the 
averages can be used for forex and other less time 
synchronized data.");

In_ASTOScaleFactorChange.Name = "ASTO Scale 
Factor Change";

In_ASTOScaleFactorChange.SetFloat(0.2);
In_ASTOScaleFactorChange.SetFloatLimits(0.05, 

1.0);

In_ASTOScaleFactorChange.SetDescription("Percent of 
Scale Factor to change Adaptive calculation. Range 0.05 
to 1.0. Recommend 0.2 or smaller.");

In_STOSetSmoothing.Name = "Set STO Smoothing?";
In_STOSetSmoothing.SetYesNo(1);
In_STOSetSmoothing.SetDescription("Enables 

extended STO smoothing options.");

In_STOSmoothingPeriod.Name = "STO Smoothing 
Period";

In_STOSmoothingPeriod.SetInt(5);
In_STOSmoothingPeriod.SetIntLimits(2, 50);
In_STOSmoothingPeriod.SetDescription("Number of 



bars for the period. Usually 3-7.");

In_STOSmoothingMAType.Name = "STO Smoothing 
Moving Average Type";

In_STOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_STOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

//if first run
if (sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = In_ASTOPeriod.GetInt() - 1 
+ (In_STOSetSmoothing.GetYesNo() ? 
In_STOSmoothingPeriod.GetInt() : 0);

}

//Not enough data yet. Pre-load existing data into 
array for later calculations.

if( sc.Index < In_ASTOPeriod.GetInt() ) {
Graph_ASTO[sc.Index] = 

sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

return;
}

//Do the ASTO calculations.

sc.Stochastic(sc.BaseDataIn, STO, 
In_ASTOPeriod.GetInt(), 0, 0, 



In_STOCalcMAType.GetMovAvgType() );

if( In_STOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(STO, STOSmoothed, 

In_STOSmoothingMAType.GetMovAvgType(), 
In_STOSmoothingPeriod.GetInt() );

ScalingFactor = ((STOSmoothed[sc.Index] / 
100.0) - 0.5) * 2.0 * 
In_ASTOScaleFactorChange.GetFloat(); //range -1.0 to 1.0

//Note that a MA may overshoot the range a 
little. For this it doesn't matter.

}
else {

ScalingFactor = ((STO[sc.Index] / 100.0) - 0.5) 
* 2.0 * In_ASTOScaleFactorChange.GetFloat(); //range 
-1.0 to 1.0

}

if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //
range must be positive for the next calculation

//EMA type calculation.
Graph_ASTO[sc.Index] = 

((sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index] - Graph_ASTO[sc.Index-1]) * ScalingFactor) + 
Graph_ASTO[sc.Index-1];
}

/* 
========================================================
=====================
========================================================
========================
AMA: Adaptive Volume Ratio Moving Average By Tick With 
Filters
========================================================
========================



========================================================
===================== */
SCSFExport 
scsf_AdaptiveVolumeRatioByTickWithFilters(SCStudyGraphRe
f sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_AVRatio = sc.Subgraph[0];
SCInputRef In_NumberOfHighestValues = sc.Input[0];
SCInputRef In_NumberOfBarsForHighs = sc.Input[1];
SCInputRef In_LimiterStrength = sc.Input[2];
SCInputRef In_InputVolumeData = sc.Input[3];
SCInputRef In_VolumeFilterType = sc.Input[4];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[5];
SCInputRef In_MAClipSmoothingMAType = sc.Input[6];
SCInputRef In_VRNormalSmoothingPeriod = sc.Input[7];
SCInputRef In_VRNormalSmoothingMAType = sc.Input[8];
SCInputRef In_VRSetExtraSmoothing = sc.Input[9];
SCInputRef In_VRExtraSmoothingPeriod = sc.Input[10];
SCInputRef In_VRExtraSmoothingMAType = sc.Input[11];
SCInputRef In_InputPriceData = sc.Input[12];
SCInputRef In_ScaleFactorChange = sc.Input[13];
SCSubgraphRef VolumeFiltered = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef ArrayOfHighs = sc.Subgraph[3];
SCSubgraphRef VR = sc.Subgraph[4];
SCSubgraphRef VRSmoothed = sc.Subgraph[5];
SCSubgraphRef VRFinal = sc.Subgraph[6];
//SCFloatArrayRef FloatArray = 

Graph_AVRatio.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, NumberOfHighs, NumberOfBars, VIdx, HIdx, 

IndexLow;
float VolumeScale, AverageHigh, RatioScale, 



ScalingFactor;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "AMA: Adaptive Volume Ratio 

Moving Average By Tick With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 6; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.



//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Adaptive Volume Ratio Moving 
Average By Tick With Filters. To properly use this 
indicator, Sierra Chart must be set up in tick by tick 
mode with intraday bars. If all \"Input Data\" options 
show a straight line at 0.0, then tick by tick data is 
not available or not enabled. Note that some volume data 
is only available when the market is open.\
<p>This indicator turns the Up/Down Volume Ratio into an 
Adaptive Moving Average. It is generally faster than 
Adaptive IIO and Adaptive OBV RSI. It is pretty much 
guaranteed that you will have to tune the \"AVRatio 
Scale Factor Change\" number because of movement 
variances between different securities. The Scale Factor 
number will speed up or slow down the AMA line. To tune 
for fast mode, start the AMA line slightly slower and 
speed it up until it just follows the price line. This 
will show short term price movements that are weak and 
over shoots. To tune for slow mode, start the AMA line 
slightly fast and slow it down until most of the price 
movements are above or below the AMA line. The Up/Down 
Volume Ratio Limiter will slow down the AMA line on low 
volume and help identify weak and false moves. For a 
more complete picture, it is recommended to use this 
indicator with Up/Down Volume Ratio or Difference, OBV 
By Tick using the MA Ribbon option, OBV By Tick MACD, 
and OBV By Tick RSI to help see the volume moves to 
identify the trend.\
<p>The AMA engine uses the traditional Up/Down Volume 
Ratio but adds a limiter to reduce the value on low 
volume. This helps reduce the large ranges on low volume 
that can blow out the scale. With the limiter in place, 
this is not a ratio with a 100% scale. It is very 



similar to Up/Down Volume Difference but much slower to 
calculate because of searching for the Highes Value 
average. The Highest Value average takes the selected 
number of highest values for a time period and averages 
them to a high value line. Anything above the line is 
ignored. Anything below the line gets the output ratio 
scaled proportionally by the limiter. Despite the higher 
number of calculations per bar, this helps identify 
which of the big peaks/dips are real or not. This 
indicator solves the problem of the ratio line jumping 
on each new bar with little data. This also makes it 
easier to use with automated trading systems.\
<p>This indicator version has a second smoothing option. 
The ratio data is very choppy and extremely noisy. The 
second moving average can be of any type and will help 
clean up the line. Smoothing with a larger number isn't 
as effective as double smoothing with a number half that 
size.\
<p>This indicator version has a Volume Filter option to 
handle cases when a volume spike smashes the indicator 
making it hard to read. Large institutions sometimes do 
this to hide their activity afterward. The \"Straight\" 
option passes volume data through without any filtering. 
The \"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average.";

//Output Graph
Graph_AVRatio.Name = "AVRatio"; //drawn graphs 

must have a name.
Graph_AVRatio.PrimaryColor = RGB(255, 0, 255);
Graph_AVRatio.DrawStyle = DRAWSTYLE_LINE;
Graph_AVRatio.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid



Graph_AVRatio.LineWidth = 2;
Graph_AVRatio.DrawZeros = 0;

//User Inputs

In_NumberOfHighestValues.Name = "Number Of 
Highest Values To Keep";

In_NumberOfHighestValues.SetInt(20);
In_NumberOfHighestValues.SetIntLimits(10, 500);
In_NumberOfHighestValues.SetDescription("The 

number of highest values to look for in a range of bars. 
Usually 10-50. Note: the higher the number the slower 
the calculation will be.");

In_NumberOfBarsForHighs.Name = "Number Of Bars 
To Search For Highest Values";

In_NumberOfBarsForHighs.SetInt(240);
In_NumberOfBarsForHighs.SetIntLimits(10, 3000);
In_NumberOfBarsForHighs.SetDescription("The 

range of bars to look for the highest values. Usually 
240 - 1440 (a few hours to about one full trading day). 
Note: the higher the number the slower the calculation 
will be.");

In_LimiterStrength.Name = "Limiter Strength";
In_LimiterStrength.SetFloat(1.0);
In_LimiterStrength.SetFloatLimits(0.1, 1.0);
In_LimiterStrength.SetDescription("The strength 

the limiter will apply to low volume ranges ranges to 
make matching low ratio ranges. Range 0.1 to 1.0 for 
10-100%. Usually 1.0 (100%)");

In_InputVolumeData.Name = "Input Volume Data";
In_InputVolumeData.SetCustomInputIndex(0);
In_InputVolumeData.SetCustomInputStrings("Ask/

Bid Volume;Up/Down Volume;Up/Down Trades");
In_InputVolumeData.SetDescription("Select 



volume type to operate on. Not all types may be 
available. Some types are only available when the market 
is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_VRNormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_VRNormalSmoothingPeriod.SetInt(5);



In_VRNormalSmoothingPeriod.SetIntLimits(2, 50);

In_VRNormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");

In_VRNormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_VRNormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_VRNormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_VRSetExtraSmoothing.Name = "Set Extra Output 
Smoothing?";

In_VRSetExtraSmoothing.SetYesNo(1);
In_VRSetExtraSmoothing.SetDescription("Enables 

extended smoothing options.");

In_VRExtraSmoothingPeriod.Name = "Extra Output 
Smoothing Period";

In_VRExtraSmoothingPeriod.SetInt(5);
In_VRExtraSmoothingPeriod.SetIntLimits(2, 50);

In_VRExtraSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually 3-10.");

In_VRExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_VRExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPON
ENTIAL);

In_VRExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");



In_InputPriceData.Name = "Input Price Data";

In_InputPriceData.SetInputDataIndex(SC_LAST); //default 
to bar close.

In_InputPriceData.SetDescription("Usually 
\"Last\" for Close.");

In_ScaleFactorChange.Name = "AVRatio Scale 
Factor Change";

In_ScaleFactorChange.SetFloat(5.0);
In_ScaleFactorChange.SetFloatLimits(0.001, 

1000.0);
In_ScaleFactorChange.SetDescription("Multiplier 

to change the Adaptive calculation. Range 0.001 to 
1000.0. Given the variances between different 
securities, it is pretty much guaranteed that you will 
have to change this number to tune the AMA line.");

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read long lines

//if first run. Set persistent variables here.
if(i == 0) {

//Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
In_VRNormalSmoothingPeriod.GetInt() + 
(In_VRSetExtraSmoothing.GetYesNo() ? 
In_VRExtraSmoothingPeriod.GetInt() : 0.0 );

//Make sure the count of highs is less than or 
equal to the range.

if(In_NumberOfHighestValues.GetInt() > 
In_NumberOfBarsForHighs.GetInt() ) {



//swap the values around
HIdx = In_NumberOfBarsForHighs.GetInt();

In_NumberOfBarsForHighs.SetInt( In_NumberOfHighestValues
.GetInt() );

In_NumberOfHighestValues.SetInt(HIdx);
}

}

//Select Input Data Type
if(In_InputVolumeData.GetIndex() == 0) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputVolumeData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 
log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );



VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.BaseData[VolumeType][i] <= 
VolumeMA[i]) {

//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;
}

else { //handle clipped volume
VolumeFiltered[i] = VolumeMA[i];
VolumeScale = VolumeFiltered[i] / 

(float)sc.BaseData[VolumeType][i];
}

}

//We need to shrink the smaller volume number's 
output to avoid them blowing the output range.

//A moving average doesn't work as well here because 
it takes into account ALL numbers.

//A better method is to take the selected highest 
numbers in the range and average them (ignoring the 
lowest numbers).

//Enter...

//The Sloppy High Values Bucket Algorithm: Faster 
than continuously sorting an array.

//Start: Fill highs array and search for the low.
//If (CURRENT > Low), then Low = CURRENT. Search for 

new low in highs array.
//If (CURRENT < Low), then skip to next value.
//Load and check ranges.



NumberOfHighs = In_NumberOfHighestValues.GetInt();
if(NumberOfHighs > i) {NumberOfHighs = i +1;}
NumberOfBars = In_NumberOfBarsForHighs.GetInt();
if(NumberOfBars > i) {NumberOfBars = i +1;}
//Initial fill of array.
VIdx = i - NumberOfBars +1;
IndexLow = 0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++, VIdx++) {

ArrayOfHighs[HIdx] = VolumeFiltered[VIdx];
if(ArrayOfHighs[IndexLow] > ArrayOfHighs[HIdx]) 

{IndexLow = HIdx;}
}

//Search the rest of the main array.
for(; VIdx <= i; VIdx++) {

if(VolumeFiltered[VIdx] > 
ArrayOfHighs[IndexLow]) {

//Overwrite the low value
ArrayOfHighs[IndexLow] = 

VolumeFiltered[VIdx];
//Search for the new low index
for(IndexLow=0, HIdx=1; HIdx < 

NumberOfHighs; HIdx++) {if(ArrayOfHighs[IndexLow] > 
ArrayOfHighs[HIdx]) {IndexLow = HIdx;}}

}
}

//Calculate the average high.
AverageHigh = 0.0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++) 

{AverageHigh += ArrayOfHighs[HIdx];}
AverageHigh /= NumberOfHighs;

//Calculate RatioScale to scale down volume ratio 
output number.

//Higher numbers get passed.
//Normal numbers won't be affected much.
//Very low numbers get squashed to help prevent 

blowing the output range.



//The limiter strength is a percentage of the 
RatioScale to use.

if((VolumeFiltered[i] < AverageHigh) && (AverageHigh 
> 0.0) ) {

RatioScale =  1.0 - ((1.0 - 
(VolumeFiltered[i] / AverageHigh)) * 
In_LimiterStrength.GetFloat() );

}
else {RatioScale = 1.0;}

//Calculate volume ratio.
if(VolumeFiltered[i] > 0) {

VR[i] = (((float)(sc.BaseData[Up][i] - 
sc.BaseData[Down][i]) * VolumeScale) / 
VolumeFiltered[i]) * RatioScale;

}
else {VR[i] = 0.0;}

//Handle smoothing.
sc.MovingAverage(VR, VRSmoothed, 

In_VRNormalSmoothingMAType.GetMovAvgType(), 
In_VRNormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_VRSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(VRSmoothed, VRFinal, 
In_VRExtraSmoothingMAType.GetMovAvgType(), 
In_VRExtraSmoothingPeriod.GetInt() );

}
else {

VRFinal[i] = VRSmoothed[i];
}

//Do the AMA calculation.

ScalingFactor = VRFinal[i] * 
In_ScaleFactorChange.GetFloat(); //range roughly -1.0 to 



1.0
if(ScalingFactor < 0.0) {ScalingFactor *= -1.0;} //

range must be positive for the next calculation

//EMA type calculation.
Graph_AVRatio[i] = 

((sc.BaseDataIn[In_InputPriceData.GetInputDataIndex()]
[i] - Graph_AVRatio[i-1]) * ScalingFactor) + 
Graph_AVRatio[i-1];
}

/* 
========================================================
=====================
========================================================
========================
Tool: Bollinger Band Ribbon
========================================================
========================
========================================================
===================== */
SCSFExport scsf_BollingerBandRibbon(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_BB5Low = sc.Subgraph[0];
SCSubgraphRef Graph_BB5Mid = sc.Subgraph[1];
SCSubgraphRef Graph_BB5Top = sc.Subgraph[2];
SCSubgraphRef Graph_BB4Low = sc.Subgraph[3];
SCSubgraphRef Graph_BB4Mid = sc.Subgraph[4];
SCSubgraphRef Graph_BB4Top = sc.Subgraph[5];
SCSubgraphRef Graph_BB3Low = sc.Subgraph[6];
SCSubgraphRef Graph_BB3Mid = sc.Subgraph[7];
SCSubgraphRef Graph_BB3Top = sc.Subgraph[8];
SCSubgraphRef Graph_BB2Low = sc.Subgraph[9];
SCSubgraphRef Graph_BB2Mid = sc.Subgraph[10];
SCSubgraphRef Graph_BB2Top = sc.Subgraph[11];



SCSubgraphRef Graph_BB1Low = sc.Subgraph[12];
SCSubgraphRef Graph_BB1Mid = sc.Subgraph[13];
SCSubgraphRef Graph_BB1Top = sc.Subgraph[14];
SCSubgraphRef Graph_PrimaryLine = sc.Subgraph[15];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_SetPrimaryLine = sc.Input[1];
SCInputRef In_PrimaryLinePeriod = sc.Input[2];
SCInputRef In_PrimaryLineMAType = sc.Input[3];
SCInputRef In_StandardDeviation = sc.Input[4];
SCInputRef In_BBRibbonMAType = sc.Input[5];
SCInputRef In_BBRibbon1Period = sc.Input[6];
SCInputRef In_BBRibbon2Period = sc.Input[7];
SCInputRef In_BBRibbon3Period = sc.Input[8];
SCInputRef In_BBRibbon4Period = sc.Input[9];
SCInputRef In_BBRibbon5Period = sc.Input[10];

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Tool: Bollinger Band Ribbon";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL



//sc.GraphRegion = 0; //any graph
sc.ValueFormat = VALUEFORMAT_INHERITED; //Set 

output decimal places: 0-6. Also 
sc.BaseGraphValueFormat, VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Bollinger Band Ribbon: Taking The 
Moving Average Ribbon To A New Extreme. Bollinger Bands 
take a moving average and add high and low lines at 2.0 
standard deviations away (configurable) to help show 
movement ranges. A Bollinger Band Ribbon is a moving 
average ribbon with these high and low lines for each 
individual line. A moving average ribbon is a set of 
moving average lines of differing values following a 
single source. That source is usually price but non-
oscillating indicators can also have a ribbon attached 
to them. It is recommended to give the ribbon a lot of 
screen height to see the movement... even more than a 
straight moving average ribbon. Institutional traders do 
use Bollinger Bands as seen by price lines bending, 
pausing, and reversing at the standard levels and with 
their high and low lines. The Primary Line is usually a 
small EMA number to closely track the source. If it's 
not needed, it can be set to another moving average 
number and type or set to disabled. The ribbon lines are 
usually Simple Moving Averages since that is what the 
big institutions use. Both moving average types can be 
changed.\



<p>The colors chosen are based on light frequency from 
slow to fast (think of a prism or rainbow). This method 
makes remembering the values much easier. Industry 
standard values are red=200, orange=100, yellow=50, 
green=35, and cyan=20. These can all be changed in the 
configuration menu.\
<p>This simple study offers the convenience of setting 
up 5 Bollinger Bands quickly in one place and making 
sure they are all scaled properly together on the same 
graph. It also simplifies the setup for automation.\
<p>At first glance this can be very confusing to look 
at, but it is easy to understand and use once explained. 
It's all about watching the data line.\
<ul><li>If the data line is rising, identify which color 
top band it is touching the most. That is the channel 
the data line is in. Flip that over for a falling data 
line.\
<li>If the data line has a strong movement then goes 
flat, take note of which mid line it is sitting on or 
resting under. If the data line gets stuck between a mid 
line and outer band, the move may be over or about to 
reverse.\
<li>If the data line has gone flat, identify which color 
mid line it is crossing the most. Then look high and low 
for the outer bands of the same color. That will be the 
channel the data line is in. Watch for an eventual break 
out.\
<li>When rising or falling, the data line may cross a 
mid line and touch a top line that is also riding on the 
next level up mid line. That means the data line is 
fully in the channel of the first mid line but could 
break out to the top line of the second mid line.\
<li>During any real movement, the data line will mostly 
be in one channel, be popping into the next channel 
every now and then, and be constrained to the upper or 
lower section of the next channel up. If the move fails 
to hit the outer band of that highest level channel, the 



move may not be over yet.\
<li>Wave counters take note of the previous two points. 
The corrective waves will be the ones crossing outer 
bands and the next level mid lines. If the continuation 
movement doesn't return to the previous movement, the 
correction may be larger than expected or the overall 
movement may be over.\
<li>The 200 period bands are usually the long term 
channel for the data line. The data line will usually 
bounce back if it crosses its outer band lines (they may 
stretch a little). If the data line keeps going, look 
for a new long term trend direction to start.\
<li>In summary, Bollinger Bands are all about dynamic 
support and resistance lines and measuring movement. If 
a line on one level gets crossed, look for the action to 
be defined on the next level up (the bands will start 
expanding). If volatility starts to decrease, look for 
the action to be defined on the next level down (the 
bands will start contracting).</ul>\
<p>As an exercise to help you see the messy bands 
easier, pick a color and focus on it very hard. Try to 
block out all other colors except the one you're 
focusing on. While still focusing on that color, let 
your vision go soft. Without moving your eyes off the 
first color, look for the other lines of the same color 
in your peripheral vision. With a little practice, this 
will become easy.";

//Output Graphs

Graph_PrimaryLine.Name = "Primary Line"; //
drawn graphs must have a name.

Graph_PrimaryLine.PrimaryColor = RGB(255, 255, 
255);

Graph_PrimaryLine.DrawStyle = DRAWSTYLE_LINE;
Graph_PrimaryLine.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 



solid
Graph_PrimaryLine.LineWidth = 2;
Graph_PrimaryLine.DrawZeros = 1;

Graph_BB1Top.Name = "BB1 Top"; //drawn graphs 
must have a name.

Graph_BB1Top.PrimaryColor = RGB(0, 255, 255);
Graph_BB1Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB1Top.LineWidth = 1;
Graph_BB1Top.DrawZeros = 1;

Graph_BB1Mid.Name = "BB1 Mid"; //drawn graphs 
must have a name.

Graph_BB1Mid.PrimaryColor = RGB(0, 255, 255);
Graph_BB1Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB1Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB1Mid.LineWidth = 2;
Graph_BB1Mid.DrawZeros = 1;

Graph_BB1Low.Name = "BB1 Low"; //drawn graphs 
must have a name.

Graph_BB1Low.PrimaryColor = RGB(0, 255, 255);
Graph_BB1Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB1Low.LineWidth = 1;
Graph_BB1Low.DrawZeros = 1;

Graph_BB2Top.Name = "BB2 Top"; //drawn graphs 
must have a name.

Graph_BB2Top.PrimaryColor = RGB(0, 255, 0);
Graph_BB2Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB2Top.LineWidth = 1;
Graph_BB2Top.DrawZeros = 1;

Graph_BB2Mid.Name = "BB2 Mid"; //drawn graphs 



must have a name.
Graph_BB2Mid.PrimaryColor = RGB(0, 255, 0);
Graph_BB2Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB2Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB2Mid.LineWidth = 2;
Graph_BB2Mid.DrawZeros = 1;

Graph_BB2Low.Name = "BB2 Low"; //drawn graphs 
must have a name.

Graph_BB2Low.PrimaryColor = RGB(0, 255, 0);
Graph_BB2Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB2Low.LineWidth = 1;
Graph_BB2Low.DrawZeros = 1;

Graph_BB3Top.Name = "BB3 Top"; //drawn graphs 
must have a name.

Graph_BB3Top.PrimaryColor = RGB(255, 255, 0);
Graph_BB3Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB3Top.LineWidth = 1;
Graph_BB3Top.DrawZeros = 1;

Graph_BB3Mid.Name = "BB3 Mid"; //drawn graphs 
must have a name.

Graph_BB3Mid.PrimaryColor = RGB(255, 255, 0);
Graph_BB3Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB3Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB3Mid.LineWidth = 2;
Graph_BB3Mid.DrawZeros = 1;

Graph_BB3Low.Name = "BB3 Low"; //drawn graphs 
must have a name.

Graph_BB3Low.PrimaryColor = RGB(255, 255, 0);
Graph_BB3Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB3Low.LineWidth = 1;



Graph_BB3Low.DrawZeros = 1;

Graph_BB4Top.Name = "BB4 Top"; //drawn graphs 
must have a name.

Graph_BB4Top.PrimaryColor = RGB(255, 128, 0);
Graph_BB4Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB4Top.LineWidth = 1;
Graph_BB4Top.DrawZeros = 1;

Graph_BB4Mid.Name = "BB4 Mid"; //drawn graphs 
must have a name.

Graph_BB4Mid.PrimaryColor = RGB(255, 128, 0);
Graph_BB4Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB4Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB4Mid.LineWidth = 2;
Graph_BB4Mid.DrawZeros = 1;

Graph_BB4Low.Name = "BB4 Low"; //drawn graphs 
must have a name.

Graph_BB4Low.PrimaryColor = RGB(255, 128, 0);
Graph_BB4Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB4Low.LineWidth = 1;
Graph_BB4Low.DrawZeros = 1;

Graph_BB5Top.Name = "BB5 Top"; //drawn graphs 
must have a name.

Graph_BB5Top.PrimaryColor = RGB(255, 0, 0);
Graph_BB5Top.DrawStyle = DRAWSTYLE_POINT;
Graph_BB5Top.LineWidth = 1;
Graph_BB5Top.DrawZeros = 1;

Graph_BB5Mid.Name = "BB5 Mid"; //drawn graphs 
must have a name.

Graph_BB5Mid.PrimaryColor = RGB(255, 0, 0);



Graph_BB5Mid.DrawStyle = DRAWSTYLE_LINE;
Graph_BB5Mid.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_BB5Mid.LineWidth = 2;
Graph_BB5Mid.DrawZeros = 1;

Graph_BB5Low.Name = "BB5 Low"; //drawn graphs 
must have a name.

Graph_BB5Low.PrimaryColor = RGB(255, 0, 0);
Graph_BB5Low.DrawStyle = DRAWSTYLE_POINT;
Graph_BB5Low.LineWidth = 1;
Graph_BB5Low.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for Close.");

In_SetPrimaryLine.Name = "Enable Primary 
Line?";

In_SetPrimaryLine.SetYesNo(1);
In_SetPrimaryLine.SetDescription("Enables the 

Primary Line.");

In_PrimaryLinePeriod.Name = "Primary Line 
Smoothing Period";

In_PrimaryLinePeriod.SetInt(3);
In_PrimaryLinePeriod.SetIntLimits(2, 1000);
In_PrimaryLinePeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_PrimaryLineMAType.Name = "Primary Line 
Moving Average Type";



In_PrimaryLineMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIA
L);

In_PrimaryLineMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_StandardDeviation.Name = "Standard 
Deviation";

In_StandardDeviation.SetFloat(2.0);
In_StandardDeviation.SetFloatLimits(0.1, 10.0);
In_StandardDeviation.SetDescription("Bollinger 

Bands Standard Deviation setting. Usually 2.0.");

In_BBRibbonMAType.Name = "Moving Average Type";

In_BBRibbonMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_BBRibbonMAType.SetDescription("Usually SMA, 

but others can be experimented with.");

In_BBRibbon1Period.Name = "MA Line 1 Period";
In_BBRibbon1Period.SetInt(20);
In_BBRibbon1Period.SetIntLimits(2, 1000);
In_BBRibbon1Period.SetDescription("Number of 

bars for the period. Usually 20.");

In_BBRibbon2Period.Name = "MA Line 2 Period";
In_BBRibbon2Period.SetInt(35);
In_BBRibbon2Period.SetIntLimits(2, 1000);
In_BBRibbon2Period.SetDescription("Number of 

bars for the period. Usually 35.");

In_BBRibbon3Period.Name = "MA Line 3 Period";
In_BBRibbon3Period.SetInt(50);
In_BBRibbon3Period.SetIntLimits(2, 1000);
In_BBRibbon3Period.SetDescription("Number of 

bars for the period. Usually 50.");

In_BBRibbon4Period.Name = "MA Line 4 Period";



In_BBRibbon4Period.SetInt(100);
In_BBRibbon4Period.SetIntLimits(2, 1000);
In_BBRibbon4Period.SetDescription("Number of 

bars for the period. Usually 100.");

In_BBRibbon5Period.Name = "MA Line 5 Period";
In_BBRibbon5Period.SetInt(200);
In_BBRibbon5Period.SetIntLimits(2, 1000);
In_BBRibbon5Period.SetDescription("Number of 

bars for the period. Usually 200.");

return;
}

// Section 2 - Do data processing here

if(sc.Index == 0) {
//Turn off Graph_PrimaryLine if disabled.
if(In_SetPrimaryLine.GetYesNo()) 

{Graph_PrimaryLine.DrawStyle = DRAWSTYLE_LINE;}
else {Graph_PrimaryLine.DrawStyle = 

DRAWSTYLE_IGNORE;}
}

if(In_SetPrimaryLine.GetYesNo()) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_PrimaryLine, 
In_PrimaryLineMAType.GetMovAvgType(), 
In_PrimaryLinePeriod.GetInt() );

}

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB1Mid, In_BBRibbon1Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());



Graph_BB1Top[sc.Index] = Graph_BB1Mid.Arrays[0]
[sc.Index];

Graph_BB1Low[sc.Index] = Graph_BB1Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB2Mid, In_BBRibbon2Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB2Top[sc.Index] = Graph_BB2Mid.Arrays[0]
[sc.Index];

Graph_BB2Low[sc.Index] = Graph_BB2Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB3Mid, In_BBRibbon3Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB3Top[sc.Index] = Graph_BB3Mid.Arrays[0]
[sc.Index];

Graph_BB3Low[sc.Index] = Graph_BB3Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat
aIndex()], Graph_BB4Mid, In_BBRibbon4Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB4Top[sc.Index] = Graph_BB4Mid.Arrays[0]
[sc.Index];

Graph_BB4Low[sc.Index] = Graph_BB4Mid.Arrays[1]
[sc.Index];

sc.BollingerBands(sc.BaseDataIn[In_InputData.GetInputDat



aIndex()], Graph_BB5Mid, In_BBRibbon5Period.GetInt(), 
In_StandardDeviation.GetFloat(),In_BBRibbonMAType.GetMov
AvgType());

Graph_BB5Top[sc.Index] = Graph_BB5Mid.Arrays[0]
[sc.Index];

Graph_BB5Low[sc.Index] = Graph_BB5Mid.Arrays[1]
[sc.Index];
}

/* 
========================================================
=====================
========================================================
========================
Ease Of Movement With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_EMVWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_EMV = sc.Subgraph[1];
SCInputRef In_VolumeFilterType = sc.Input[0];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];
SCInputRef In_EMVSmoothingPeriod = sc.Input[3];
SCInputRef In_EMVSmoothingMAType = sc.Input[4];
SCInputRef In_OutputMultiplier = sc.Input[5];
SCSubgraphRef EMV = sc.Subgraph[2];
SCSubgraphRef VolumeMA = sc.Subgraph[3];
//SCFloatArrayRef FloatArray = Graph_EMV.Arrays[0];

//remember local variables are not persistent.
float HighLowRange, VolumeFiltered;



// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Ease Of Movement With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.ValueFormat = VALUEFORMAT_INHERITED; //Set 
output decimal places: 0-6. Also 
sc.BaseGraphValueFormat, VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 



button
sc.StudyDescription = "Ease Of Movement With Filters 
(EMV). A volume based oscillator developed by Richard 
Arms. Above the zero line shows positive movement. Below 
the zero line shows negative movement. Small volumes and 
a large high-low price range will produce higher EMV 
values since it took lower volume to move price more. 
Large volumes and a small high-low price range will 
produce lower EMV values since it took higher volumes to 
move the price a smaller amount. Once the price breaks 
out, the EMV line will start moving again. When price is 
significantly moving, the EMV line should be moving in 
the same direction and away from the zero line. This 
indicator should be used with other indicators to 
confirm final price movement.\
<p>This EMV version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final EMV line.\
<p>Observations. Log and Square Root volume filtering 
have an interesting side effect of shrinking the EMV 
value on low volume moves. This is useful for 
identifying dead zones during the trading day.";

//Output Graph
Graph_EMV.Name = "EMV"; //drawn graphs must 

have a name.
Graph_EMV.PrimaryColor = RGB(255, 0, 255);



Graph_EMV.DrawStyle = DRAWSTYLE_LINE;
Graph_EMV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_EMV.LineWidth = 1;
Graph_EMV.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");



In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_EMVSmoothingPeriod.Name = "EMV Smoothing 
Period";

In_EMVSmoothingPeriod.SetInt(14);
In_EMVSmoothingPeriod.SetIntLimits(2, 50);
In_EMVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 10-25.");

In_EMVSmoothingMAType.Name = "EMV Smoothing 
Moving Average Type";

In_EMVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_EMVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_OutputMultiplier.Name = "Output Multiplier";
In_OutputMultiplier.SetFloat(1e8);
In_OutputMultiplier.SetDescription("EMV numbers 

are typically very small. This does nothing more than to 
increase their value to something easier to read.");

return;
}

// Section 2 - Do data processing here

//Handle the zero line.
ZeroLine[sc.Index] = 0.0;



//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex =  
In_EMVSmoothingPeriod.GetInt() -1;

//Set lower limit on the Output Multiplier. 
There doesn't need to be an upper limit.

if(In_OutputMultiplier.GetFloat() < 1.0) 
{In_OutputMultiplier.SetFloat(1.0);}

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered = (float)sc.Volume[sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered = 
log( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered = 

sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[sc.Index] <= 
VolumeMA[sc.Index]) {VolumeFiltered = 
(float)sc.Volume[sc.Index];} //handle normal volume



else {VolumeFiltered = 
(float)VolumeMA[sc.Index];} //handle clipped volume

}

//not enough data yet.
if(sc.Index < 1) {return;}

//Do the EMV calculations.
HighLowRange = sc.High[sc.Index] - sc.Low[sc.Index];
if( (HighLowRange > 0.0) && (VolumeFiltered > 

0.01) ) { //handle divide by 0 problems
EMV[sc.Index] = ( ((sc.High[sc.Index] + 

sc.Low[sc.Index]) / 2.0) - ((sc.High[sc.Index-1] + 
sc.Low[sc.Index-1]) / 2.0) ) / (VolumeFiltered / 
HighLowRange) * In_OutputMultiplier.GetFloat();

}
else {

//copy previous value to avoid skipping around 
and gaps in chart.

EMV[sc.Index] = EMV[sc.Index-1];
}

//Handle smoothing.
sc.MovingAverage(EMV, Graph_EMV, 

In_EMVSmoothingMAType.GetMovAvgType(), 
In_EMVSmoothingPeriod.GetInt() );
}

/* 
========================================================
=====================
========================================================
========================
Efficiency Ratio Indicator With Filters
========================================================
========================
========================================================



===================== */
SCSFExport 
scsf_EfficiencyRatioIndicatorWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_ERI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_PriceSetSmoothing = sc.Input[1];
SCInputRef In_PriceSmoothingPeriod = sc.Input[2];
SCInputRef In_PriceSmoothingMAType = sc.Input[3];
SCInputRef In_ERIPeriod = sc.Input[4];
SCInputRef In_ERINormalSmoothingPeriod = 

sc.Input[5];
SCInputRef In_ERINormalSmoothingMAType = 

sc.Input[6];
SCInputRef In_ERISetExtraSmoothing = sc.Input[7];
SCInputRef In_ERIExtraSmoothingPeriod = sc.Input[8];
SCInputRef In_ERIExtraSmoothingMAType = sc.Input[9];
SCInputRef In_ERIOutputMultiplier = sc.Input[10];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef ERI = sc.Subgraph[2];
SCSubgraphRef ERISmoothed = sc.Subgraph[3];
//SCFloatArrayRef FloatArray = Graph_ERI.Arrays[0];

//remember local variables are not persistent.
int i, Period;
float Change, SumTotal, Temp;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Efficiency Ratio Indicator With 

Filters";



sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //in this case, not main 
price graph. Let it auto-choose.

sc.ValueFormat = 4; //Set output decimal 
places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_ZEROBASED; //Graph 
start at 0 and goes to 1.0.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Efficiency Ratio Indicator With 
Filters by Perry Kaufman. This indicator measures 
volatility relative to previous samples. In short, it 
measures the direct distance between 2 points and 
divides it by the sum of the difference between each of 
those points. The normal indicator range is 0.0 to 1.0 



(essentially 0% to 100%). Values closer to 1.0 are 
moving with a higher efficiency than those closer to 
0.0.\
<p>This version includes extra smoothing options to help 
clean up the output line.\
<p>This algorithm forms the core of the generic adaptive 
moving average line.";

//Output Graph
Graph_ERI.Name = "ERI"; //drawn graphs must 

have a name.
Graph_ERI.PrimaryColor = RGB(255, 0, 0);
Graph_ERI.DrawStyle = DRAWSTYLE_LINE;
Graph_ERI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_ERI.LineWidth = 1;
Graph_ERI.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for Close.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 



of bars for the period. Usually 3-5.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_ERIPeriod.Name = "ERI Period";
In_ERIPeriod.SetInt(15);
In_ERIPeriod.SetIntLimits(2, 100);
In_ERIPeriod.SetDescription("Number of bars for 

the period. Usually 10-20.");

In_ERINormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_ERINormalSmoothingPeriod.SetInt(5);
In_ERINormalSmoothingPeriod.SetIntLimits(2, 

50);

In_ERINormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_ERINormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_ERINormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXP
ONENTIAL);

In_ERINormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_ERISetExtraSmoothing.Name = "Set Extra 
Output Smoothing?";

In_ERISetExtraSmoothing.SetYesNo(1);



In_ERISetExtraSmoothing.SetDescription("Enables 
extended smoothing options.");

In_ERIExtraSmoothingPeriod.Name = "Extra Output 
Smoothing Period";

In_ERIExtraSmoothingPeriod.SetInt(5);
In_ERIExtraSmoothingPeriod.SetIntLimits(2, 50);

In_ERIExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_ERIExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_ERIExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_ERIExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_ERIOutputMultiplier.Name = "Output 
Multiplier";

In_ERIOutputMultiplier.SetFloat(1.0);
In_ERIOutputMultiplier.SetFloatLimits(0.1, 

1000.0);
In_ERIOutputMultiplier.SetDescription("Increase 

the number's size for human readability. Since the range 
is 0.0-1.0, select 100.0 to make this naturally fit on a 
100 range chart.");

return;
}

// Section 2 - Do data processing here

Period = In_ERIPeriod.GetInt(); //easier to read.



//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period + 
In_ERINormalSmoothingPeriod.GetInt() + 
(In_ERISetExtraSmoothing.GetYesNo() ? 
In_ERIExtraSmoothingPeriod.GetInt() : 0.0 ) + 
(In_PriceSetSmoothing.GetYesNo() ? 
In_PriceSmoothingPeriod.GetInt() : 0.0 );

}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[sc.Index] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//Not enough data yet for the calculation.
if(sc.Index < Period) {return;}

//Do the ERI calculations

//Direct distance
Change = Price[sc.Index] - Price[sc.Index - Period];
if(Change < 0.0) {Change *= -1.0;} //number must be 

positive

//indirect distance: add up the sums



SumTotal = 0.0;
for(i=sc.Index-Period; i < sc.Index; i++) {

Temp = Price[i+1] - Price[i];
if(Temp < 0.0) {Temp *= -1.0;} //number must be 

positive
SumTotal += Temp;
}

ERI[sc.Index] = (Change / SumTotal) * 
In_ERIOutputMultiplier.GetFloat();

//Handle smoothing.
sc.MovingAverage(ERI, ERISmoothed, 

In_ERINormalSmoothingMAType.GetMovAvgType(), 
In_ERINormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_ERISetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(ERISmoothed, Graph_ERI, 
In_ERIExtraSmoothingMAType.GetMovAvgType(), 
In_ERIExtraSmoothingPeriod.GetInt() );

}
else {

Graph_ERI[sc.Index] = ERISmoothed[sc.Index];
}

}

/* 
========================================================
=====================
========================================================
========================
Intraday Intensity Oscillator By Tick With Filters
========================================================
========================
========================================================
===================== */



SCSFExport 
scsf_IntradayIntensityOscillatorByTickWithFilters(SCStud
yGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_IIO = sc.Subgraph[1];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_VolumeFilterType = sc.Input[2];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[3];
SCInputRef In_MAClipSmoothingMAType = sc.Input[4];
SCInputRef In_IIOSetSmoothing = sc.Input[5];
SCInputRef In_IIOSmoothingPeriod = sc.Input[6];
SCInputRef In_IIOSmoothingMAType = sc.Input[7];
SCInputRef In_OutputMultiplier = sc.Input[8];
SCSubgraphRef II = sc.Subgraph[2];
SCSubgraphRef IIO = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_IIO.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Intraday Intensity Oscillator 

By Tick With Filters";

sc.StudyVersion = 1.1;



// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 3; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Intraday Intensity Oscillator By 
Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 



only available when the market is open.\
<p>A price and volume based indicator that attempts to 
estimate accumulation and distribution of institutional 
traders. Normal ranges are +/-0.3. Spikes can go higher. 
Filtering can changes these values some. This \"By 
Tick\" version uses the difference between up and down 
volume instead of the price scaling factor in the 
original. This version is more accurate.\
<p>This version includes extras to help clean up the 
graph and make it easier to integrate with automation. 
The \"Set IIO Smoothing?\" option enables cleaning up 
some of the IIO noise after the calculation. It is 
recommended to smooth IIO out with an EMA 3-7.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>To use traditional IIO, turn off all smoothing and 
filtering options.";

//Output Graph
Graph_IIO.Name = "IIO"; //drawn graphs must 

have a name.
Graph_IIO.PrimaryColor = RGB(0, 255, 0);
Graph_IIO.DrawStyle = DRAWSTYLE_LINE;
Graph_IIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_IIO.LineWidth = 2;



Graph_IIO.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);
In_IIOPeriod.SetDescription("Number of bars for 

the period. Useful values are 20 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 



moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";
In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");

In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 



EMA, but others can be experimented with.");

In_OutputMultiplier.Name = "IIO Output 
Multiplier";

In_OutputMultiplier.SetFloat(5.0);
In_OutputMultiplier.SetFloatLimits(1.0, 50.0);
In_OutputMultiplier.SetDescription("This By 

Tick version produces much smaller output. Multiply it 
to make it larger and more equal to the original 
version.");

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.

//Handle the zero line.
ZeroLine[i] = 0.0;

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 - 
(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0);

}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}



else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 
SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 
log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.BaseData[VolumeType][i] <= 
VolumeMA[i]) {

//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
}

else { //handle clipped volume
VolumeFiltered[i] = VolumeMA[i];
}

}

/* Old Intraday Intensity Calculations: split the 



volume based on accumulation or distribution 
estimations. Keep this here for original comparison.

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.
//Analysis: ScalingFactor * Volume. If close is in 

the middle, ScalingFactor=0.0.
//If close is at the top, ScalingFactor=1.0. If 

close is at the bottom, ScalingFactor=-1.0.
else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 

sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 
VolumeFiltered[i];}

*/
//New Intraday Intensity Calculations: the 

difference between up and down volume.
//For volume filtering: create the fraction and 

multiply it times VolumeFiltered. Fraction range is 
still 1.0 to -1.0.

II[i] = (((float)sc.BaseData[Up][i] - 
(float)sc.BaseData[Down][i]) / 
(float)sc.BaseData[VolumeType][i]) * VolumeFiltered[i];

//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop
for(j=i-Period+1; j<=i; j++) {

RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 



negative.
//Filter those out so the indicator doesn't 

get trashed.
if(VolumeFiltered[k] > 0.0) 

{RunningTotalVolume += VolumeFiltered[k];}
}

}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

(RunningTotalII / RunningTotalVolume) * 
In_OutputMultiplier.GetFloat();}

else {IIO[i] = 0.0;}

if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, Graph_IIO, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

}
else {

Graph_IIO[i] = IIO[i];
}

}

/* 
========================================================
=====================
========================================================
========================
Intraday Intensity Oscillator With Filters
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_IntradayIntensityOscillatorWithFilters(SCStudyGraph



Ref sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_IIO = sc.Subgraph[1];
SCInputRef In_IIOPeriod = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_IIOSetSmoothing = sc.Input[4];
SCInputRef In_IIOSmoothingPeriod = sc.Input[5];
SCInputRef In_IIOSmoothingMAType = sc.Input[6];
SCSubgraphRef II = sc.Subgraph[2];
SCSubgraphRef IIO = sc.Subgraph[3];
SCSubgraphRef VolumeMA = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
//SCFloatArrayRef FloatArray = Graph_IIO.Arrays[0];

//remember local variables are not persistent.
int i, j, k, Period, IndexTemp;
float RunningTotalII, RunningTotalVolume;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Intraday Intensity Oscillator 

With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.



sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 4; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Intraday Intensity Oscillator 
With Filters. A price and volume based indicator that 
attempts to estimate accumulation and distribution of 
institutional traders. Normal ranges are +/-0.3. Spikes 
can go higher. Filtering can changes these values some.\
<p>If you have tick by tick volume up/down data, use the 
\"By Tick\" version.\
<p>This version includes extras to help clean up the 
graph and make it easier to integrate with automation. 
The \"Set IIO Smoothing?\" option enables cleaning up 
some of the IIO noise after the calculation. It is 
recommended to smooth IIO out with an EMA 3-7.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 



it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>To use traditional IIO, turn off all smoothing and 
filtering options.";

//Output Graph
Graph_IIO.Name = "IIO"; //drawn graphs must 

have a name.
Graph_IIO.PrimaryColor = RGB(0, 255, 0);
Graph_IIO.DrawStyle = DRAWSTYLE_LINE;
Graph_IIO.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_IIO.LineWidth = 2;
Graph_IIO.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_IIOPeriod.Name = "IIO Period";
In_IIOPeriod.SetInt(20);
In_IIOPeriod.SetIntLimits(3, 300);



In_IIOPeriod.SetDescription("Number of bars for 
the period. Useful values are 20 and higher.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_IIOSetSmoothing.Name = "Set IIO Smoothing?";
In_IIOSetSmoothing.SetYesNo(1);
In_IIOSetSmoothing.SetDescription("Enables 

extended IIO smoothing options.");



In_IIOSmoothingPeriod.Name = "IIO Smoothing 
Period";

In_IIOSmoothingPeriod.SetInt(7);
In_IIOSmoothingPeriod.SetIntLimits(2, 50);
In_IIOSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_IIOSmoothingMAType.Name = "IIO Smoothing 
Moving Average Type";

In_IIOSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_IIOSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_IIOPeriod.GetInt(); //easier to read.

//Handle the zero line.
ZeroLine[i] = 0.0;

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 + 
(In_IIOSetSmoothing.GetYesNo() ? 
In_IIOSmoothingPeriod.GetInt() : 0.0);

}



//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = log( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[i] <= VolumeMA[i]) 
{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = VolumeMA[i];} //
handle clipped volume

}

//Generate Intraday Intensity values.
//Handle divide by 0 problems.
if( (VolumeFiltered[i] < 0.01) || (sc.High[i] == 

sc.Low[i]) ) {II[i] = 0.0;}
//else calculate as normal.
//Analysis: ScalingFactor * Volume. If close is in 

the middle, ScalingFactor=0.0.
//If close is at the top, ScalingFactor=1.0. If 

close is at the bottom, ScalingFactor=-1.0.
else {II[i] = (((2.0 * sc.Close[i]) - sc.High[i] - 

sc.Low[i]) / (sc.High[i] - sc.Low[i])) * 



VolumeFiltered[i];}

//Not enough data yet for the IIO calculation.
if( i < Period ) {return;}

//do the inner loop
for(j=i-Period+1; j<=i; j++) {

RunningTotalII = 0.0;
RunningTotalVolume = 0.0;
IndexTemp = j - Period +1;
if(IndexTemp < 0) {IndexTemp = 0;}
for(k=IndexTemp; k<=j; k++) {

RunningTotalII += II[k];
//Safety: Under some very rare 

circumstances, a volume moving average number may be 
negative.

//Filter those out so the indicator doesn't 
get trashed.

if(VolumeFiltered[k] > 0.0) 
{RunningTotalVolume += VolumeFiltered[k];}

}
}

//Handle divide by 0.
//Analysis: ScaledVolume/TotalVolume for the period.
if(RunningTotalVolume > 0.0) {IIO[i] = 

RunningTotalII / RunningTotalVolume;}
else {IIO[i] = 0.0;}

if( In_IIOSetSmoothing.GetYesNo() ) {
sc.MovingAverage(IIO, Graph_IIO, 

In_IIOSmoothingMAType.GetMovAvgType(), 
In_IIOSmoothingPeriod.GetInt() );

}
else {

Graph_IIO[i] = IIO[i];
}



}

/* 
========================================================
=====================
========================================================
========================
Klinger Volume Oscillator With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_KVOWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0];
SCSubgraphRef Graph_Histogram = sc.Subgraph[1];
SCSubgraphRef Graph_KVOTrigger = sc.Subgraph[2];
SCSubgraphRef Graph_KVO = sc.Subgraph[3]; //last 

graph is drawn on top.
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_PriceSetSmoothing = sc.Input[1];
SCInputRef In_PriceSmoothingPeriod = sc.Input[2];
SCInputRef In_PriceSmoothingMAType = sc.Input[3];
SCInputRef In_VolumeFilterType = sc.Input[4];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[5];
SCInputRef In_MAClipSmoothingMAType = sc.Input[6];
SCInputRef In_KVOFastSmoothingPeriod = sc.Input[7];
SCInputRef In_KVOSlowSmoothingPeriod = sc.Input[8];
SCInputRef In_KVOFastSlowSmoothingMAType = 

sc.Input[9];
SCInputRef In_KVOSetExtraSmoothing = sc.Input[10];
SCInputRef In_KVOExtraSmoothingPeriod = 

sc.Input[11];
SCInputRef In_KVOExtraSmoothingMAType = 

sc.Input[12];



SCInputRef In_KVOTriggerSmoothingPeriod = 
sc.Input[13];

SCInputRef In_KVOTriggerSmoothingMAType = 
sc.Input[14];

SCInputRef In_OutputMultiplier = sc.Input[15];
SCSubgraphRef Price = sc.Subgraph[4];
SCSubgraphRef VolumeFiltered = sc.Subgraph[5];
SCSubgraphRef VolumeMA = sc.Subgraph[6];
SCSubgraphRef VolumeForce = sc.Subgraph[7];
SCSubgraphRef KVOFast = sc.Subgraph[8];
SCSubgraphRef KVOSlow = sc.Subgraph[9];
SCSubgraphRef KVO = sc.Subgraph[10];
SCSubgraphRef KVOSmoothed = sc.Subgraph[11];
SCSubgraphRef HighLow = sc.Subgraph[12];
//SCFloatArrayRef FloatArray = Graph_KVO.Arrays[0];

//remember local variables are not persistent.
int itemp;
float ScalingFactor;

//persistent variables.
int &Trend = sc.PersistVars->i1;
int &TrendPrevious = sc.PersistVars->i2;
float &HighLowSum = sc.PersistVars->f1;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Klinger Volume Oscillator With 

Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 



When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 2; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Klinger Volume Oscillator With 
Filters (KVO). A price and volume based oscillator 
developed by Stephen J. Klinger to handle both short 
term and long term time frame analysis of money flowing 
into and out of a security. It's output is very similar 
to MACD and can be traded in the same way. It is 
somewhat unique as its algorithm keeps track of current 
direction and accounts for it in the calculations. 
Klinger defined volume as a force behind price movement 
and accumulation/distribution as the overall volume 
change from period to period. He labeled it Volume 
Force. A positive Volume Force is more accumulation than 



distribution, a negative volume force is more 
distribution than accumulation. As a trend starts to 
end, the Volume Force should noticeably reduce before 
the price reversal. Klinger has some guidelines for his 
oscillator. The most reliable signals from KVO are in 
the direction of the current price trend so don't trade 
against the trend. KVO divergence from current price 
action is a trend weakening signal (similar to MACD 
divergence). Klinger uses a separate 89 period EMA for 
price to determine the current price trend. An up trend 
is price above EMA89, and a down trend is price below 
EMA89. In an up trend, if KVO tops then down crosses the 
trigger line, that's a signal that the trend is near 
completion (invert that for a down trend). Klinger 
recommends other indicators like Stochastic, RSI, and 
MACD to help confirm movement into over bought/sold 
conditions.\
<p>Brett Johnson's Programming Rant: Most people are 
totally clueless about how to properly implement this 
indicator. Initially I thought I found a web page that 
properly explained it, but continued searching over the 
next couple hours proved me very wrong. I've found 
several variations that are incorrect. I've found some 
web pages with 3 different versions written in 3 
different stock chart languages. I've found a couple web 
pages showing the proper algorithm in math form (well, 
mostly), but then they screw up the code several lines 
down. Nobody seems to pay attention. Some people seem to 
give up and implement a simplified version. If you're 
trying to program this indicator yourself and are stuck, 
check my source code. It's open and excessively 
documented. There's no reason for a simple algorithm to 
be this screwed up on so many other platforms and web 
pages.\
<p>This KVO version has multiple smoothing options to 
handle an extremely noisy indicator.\
<p>This KVO version has a Volume Filter option to handle 



cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.\
<p>To use KVO in its original form, turn off all extra 
options and use the default values.\
<p>Observations. To say that this is a noisy indicator 
is an understatement. Turn on MA Clip 3 and all the 
filters to their default values (or higher) to greatly 
clean this up. In addition to the recommended 
indicators, also add trend lines as a price shouldn't be 
traded until it breaks the trend line. Always remember, 
just because KVO moves doesn't mean that price will move 
with it. This indicator doesn't do very well with 
ranging data. To be fair, that's true of many 
indicators. This indicator was originally developed in 
the mid 1990's for daily bars that almost always had 
volume. Low time scale intraday bars (like 1 minute) 
with 0 volume will make the KVO line very noisy. Zoom 
out time wise until all the bars have enough volume for 
a clean signal.";

//Output Graph

Graph_KVO.Name = "KVO"; //drawn graphs must 
have a name.

Graph_KVO.PrimaryColor = RGB(0, 0, 255);
Graph_KVO.DrawStyle = DRAWSTYLE_LINE;
Graph_KVO.LineStyle = LINESTYLE_SOLID; //if 



LineWidth>1, lines will appear solid
Graph_KVO.LineWidth = 1;
Graph_KVO.DrawZeros = 1;

Graph_KVOTrigger.Name = "KVOTrigger"; //drawn 
graphs must have a name.

Graph_KVOTrigger.PrimaryColor = RGB(255, 0, 0);
Graph_KVOTrigger.DrawStyle = DRAWSTYLE_LINE;
Graph_KVOTrigger.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_KVOTrigger.LineWidth = 1;
Graph_KVOTrigger.DrawZeros = 1;

Graph_Histogram.Name = "KVOHistogram"; //drawn 
graphs must have a name.

Graph_Histogram.PrimaryColor = RGB(64, 64, 64);
Graph_Histogram.DrawStyle = DRAWSTYLE_BAR;
Graph_Histogram.LineStyle = LINESTYLE_SOLID;
Graph_Histogram.LineWidth = 2;
Graph_Histogram.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_HLC); //

default to bar close.
In_InputData.SetDescription("Usually \"HLC 

Avg\" for Typical Price.");



In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";



In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_KVOFastSmoothingPeriod.Name = "KVO Fast 
Period";

In_KVOFastSmoothingPeriod.SetInt(34);
In_KVOFastSmoothingPeriod.SetIntLimits(2, 300);

In_KVOFastSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually over 20.");

In_KVOSlowSmoothingPeriod.Name = "KVO Slow 
Period";

In_KVOSlowSmoothingPeriod.SetInt(55);
In_KVOSlowSmoothingPeriod.SetIntLimits(3, 300);

In_KVOSlowSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually over 40.");

In_KVOFastSlowSmoothingMAType.Name = "KVO 
Moving Average Type";

In_KVOFastSlowSmoothingMAType.SetMovAvgType(MOVAVGTYPE_S
IMPLE);



In_KVOFastSlowSmoothingMAType.SetDescription("Usually 
SMA, but others can be experimented with.");

In_KVOSetExtraSmoothing.Name = "Set Extra KVO 
Smoothing?";

In_KVOSetExtraSmoothing.SetYesNo(0);
In_KVOSetExtraSmoothing.SetDescription("The KVO 

line is noisy. Enables extended KVO smoothing 
options.");

In_KVOExtraSmoothingPeriod.Name = "Extra KVO 
Smoothing Period";

In_KVOExtraSmoothingPeriod.SetInt(5);
In_KVOExtraSmoothingPeriod.SetIntLimits(2, 50);

In_KVOExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_KVOExtraSmoothingMAType.Name = "Extra KVO 
Smoothing Moving Average Type";

In_KVOExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_KVOExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_KVOTriggerSmoothingPeriod.Name = "KVO 
Trigger Period";

In_KVOTriggerSmoothingPeriod.SetInt(13);
In_KVOTriggerSmoothingPeriod.SetIntLimits(3, 

300);

In_KVOTriggerSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 9-15.");

In_KVOTriggerSmoothingMAType.Name = "KVO 



Trigger Moving Average Type";

In_KVOTriggerSmoothingMAType.SetMovAvgType(MOVAVGTYPE_SI
MPLE);

In_KVOTriggerSmoothingMAType.SetDescription("Usually 
SMA, but others can be experimented with.");

In_OutputMultiplier.Name = "Output Multiplier";
In_OutputMultiplier.SetFloat(100.0);
In_OutputMultiplier.SetFloatLimits(1.0e-6, 

100.0);
In_OutputMultiplier.SetDescription("Range 

1.0e-6 to 100.0. The Output Multiplier of 100.0 is part 
of the original formula. It does nothing more than to 
increase the output values to something more human 
readable. On larger time frame bars (like daily) the 
numbers will be excessively large. It would be better to 
shrink those numbers to something more manageable.");

return;
}

// Section 2 - Do data processing here

//Handle the zero line.
ZeroLine[sc.Index] = 0.0;

//if first run. Set persistent variables here.
if(sc.Index == 0) {

//Make sure smoothing periods are in the right 
order.

if(In_KVOFastSmoothingPeriod.GetInt() > 
In_KVOSlowSmoothingPeriod.GetInt()) {

itemp = In_KVOSlowSmoothingPeriod.GetInt();

In_KVOSlowSmoothingPeriod.SetInt( In_KVOFastSmoothingPer



iod.GetInt() );
In_KVOFastSmoothingPeriod.SetInt( itemp );
}

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
In_KVOSlowSmoothingPeriod.GetInt() + 
In_KVOTriggerSmoothingPeriod.GetInt() + 
(In_PriceSetSmoothing.GetYesNo() ? 
In_PriceSmoothingPeriod.GetInt() : 0 ) + 
(In_KVOSetExtraSmoothing.GetYesNo() ? 
In_KVOExtraSmoothingPeriod.GetInt() : 0 );

// Initialize persistent variables.
Trend = 0; //Initializing Trend to 0 will block 

early garbage in the later VolumeForce calculation.
TrendPrevious = 0; //Initializing TrendPrevious 

to 0 will block early garbage in the later VolumeForce 
calculation.

HighLowSum = 0.0;
}

//Handle price smoothing.
if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[sc.Index] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()]
[sc.Index];

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 



straight
VolumeFiltered[sc.Index] = 

(float)sc.Volume[sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[sc.Index] = 
log( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[sc.Index] = 

sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[sc.Index] <= 
VolumeMA[sc.Index]) {VolumeFiltered[sc.Index] = 
(float)sc.Volume[sc.Index];} //handle normal volume

else {VolumeFiltered[sc.Index] = 
(float)VolumeMA[sc.Index];} //handle clipped volume

}

//Do the KVO calculations.

//Typical Price handled by In_InputData and Price[] 
already. Using "High+Low+Close" without the "divide by 
3" can create false movements.

//Variable names cleaned up for clarity and 
understanding:

//DM[] or Daily Measurement = HighLow[]
//CM or Cumulative Measurement = HighLowSum
//ScalingFactor = that part of the VolumeForce 



equation where a lot of people screw up. Watch the 
parenthesis everyone. Order of operation is very 
important here. The absolute value of ScalingFactor is 
designed to be above 1.0 most of the time. The longer 
the run, the higher ScalingFactor gets to 2.0.

//The WRONG Scaling Factor: abs(2.0 * 
(HighLow[sc.Index]/HighLowSum) -1.0); The range on this 
one is mostly 0.0 to 1.0. A value of 0.0 in a running 
average will whiplash the MA line. 0 vales are generally 
useless to everyone.

//The right Scaling Factor: abs(2.0 * 
((HighLow[sc.Index]/HighLowSum) -1.0)); The range on 
this one is mostly 1.0 to 2.0. This means the values are 
passed through ranging from untouched to doubled. The 
whiplash potential is much less and the signal will be 
cleaner.

//Load HighLow array.
HighLow[sc.Index] = sc.High[sc.Index] - 

sc.Low[sc.Index];

//not enough data yet to finish the calculation.
if(sc.Index < 1) {return;}

//Determine if the current trend direction.
if(Price[sc.Index] == Price[sc.Index-1]) {Trend = 

TrendPrevious;} //no trend, leave it unchanged
else if(Price[sc.Index] > Price[sc.Index-1]) {Trend 

= 1;} //up trend
else {Trend = -1;} //down trend

//Handle price summation.
if(Trend == TrendPrevious) {HighLowSum += 

HighLow[sc.Index];} //continue trending
else { //trend reversal

HighLowSum = HighLow[sc.Index-1] + 
HighLow[sc.Index]; //initialize with the previous and 



current values
TrendPrevious = Trend; //register trend change
}

/*
Scaling Factor divide by 0 problems. These should be 

rare but can happen on low volume securities. This is 
poorly addressed in all the documentation, so it needs 
to be analyzed in depth.

Under normal circumstances, HighLowSum is 
initialized with 2 bars of HighLow[] and should keep 
increasing with each additional bar until reversal. The 
HighLow[i]/HighLowSum number is a fraction that should 
always be getting smaller until the next reversal 
because of the constantly increasing denominator.

Real world data shows the Scaling Factor range to 
mostly be between 1.0 and 2.0 with the number 
approaching 2.0 the longer it goes without a reversal.

If HighLowSum is 0.0, then there was probably a 
recent reversal reset on junk data.

To find out what the Scaling Factor would be in 
general after a reversal, set up a test with boring 
data, in this case 1.0 for the 2 previous HighLow[] 
bars:

ScalingFactor = abs(2.0 * ((1.0/(1.0+1.0)) - 1.0)) = 
1.0

We already know the range is mostly 1.0-2.0 and 
generally starts out low. The value of 1.0 is a good 
choice for "pass through and don't mess with it".

To find out what the Scaling Factor would be with a 
whiplash reset, set up another test with 1.0 and 0.1:

ScalingFactor = abs(2.0 * ((0.1/(1.0+0.1)) - 1.0)) = 
1.8

This starts out very high in the range. A near full 
boost starting out on garbage amplifying a bad signal is 
a bad idea.

To find out what the Scaling Factor would be with 



the previous whiplashed flipped around, set up another 
test with 0.1 and 1.0:

ScalingFactor = abs(2.0 * ((1.0/(0.1+1.0)) - 1.0)) = 
0.18

This damps the output and would bring the final 
equation value down close to 0.0. Unnecessary zeros in a 
moving average cause whiplash. This isn't a very good 
choice either.

If we take the middle of the last 2 extremes, we get 
0.8. This isn't far from 1.0 in the boring example. In 
general, it looks like setting Scaling Factor to 1.0 on 
bad data and just letting it pass through would probably 
be the most logical choice.

Keep in mind there's always the possibility volume 
will be 0, thus zeroing out the equation and handling 
the problem by itself.

*/

//Calculate a proper Scaling Factor
if(HighLowSum == 0.0) {ScalingFactor = 1.0;} //

handle any divide by 0 problems
else {

ScalingFactor = 2.0 * ((HighLow[sc.Index]/
HighLowSum) -1.0);

if(ScalingFactor < 0.0) {ScalingFactor *= 
-1.0;} //ScalingFactor must be positive.

}

//Do the VolumeForce Calculation
VolumeForce[sc.Index] = VolumeFiltered[sc.Index] * 

ScalingFactor * (float)Trend * 
In_OutputMultiplier.GetFloat();

//Fast moving average.
sc.MovingAverage(VolumeForce, KVOFast, 

In_KVOFastSlowSmoothingMAType.GetMovAvgType(), 
In_KVOFastSmoothingPeriod.GetInt() );



//Slow moving average.
sc.MovingAverage(VolumeForce, KVOSlow, 

In_KVOFastSlowSmoothingMAType.GetMovAvgType(), 
In_KVOSlowSmoothingPeriod.GetInt() );

//Generate the KVO value.
KVO[sc.Index] = KVOFast[sc.Index] - 

KVOSlow[sc.Index];

//Handle KVO extra smoothing.
if( In_KVOSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(KVO, KVOSmoothed, 
In_KVOExtraSmoothingMAType.GetMovAvgType(), 
In_KVOExtraSmoothingPeriod.GetInt() );

Graph_KVO[sc.Index] = KVOSmoothed[sc.Index];
}

else {
Graph_KVO[sc.Index] = KVO[sc.Index];
}

//KVO Trigger line.
sc.MovingAverage(Graph_KVO, Graph_KVOTrigger, 

In_KVOTriggerSmoothingMAType.GetMovAvgType(), 
In_KVOTriggerSmoothingPeriod.GetInt() );

//KVO Histogram.
Graph_Histogram[sc.Index] = Graph_KVO[sc.Index] - 

Graph_KVOTrigger[sc.Index];
}

/* 
========================================================
=====================
========================================================
========================
Tool: Lines 5
========================================================



========================
========================================================
===================== */
SCSFExport scsf_Lines5(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_Line1 = sc.Subgraph[0];
SCSubgraphRef Graph_Line2 = sc.Subgraph[1];
SCSubgraphRef Graph_Line3 = sc.Subgraph[2];
SCSubgraphRef Graph_Line4 = sc.Subgraph[3];
SCSubgraphRef Graph_Line5 = sc.Subgraph[4];
SCInputRef In_Line1Level = sc.Input[0];
SCInputRef In_Line2Level = sc.Input[1];
SCInputRef In_Line3Level = sc.Input[2];
SCInputRef In_Line4Level = sc.Input[3];
SCInputRef In_Line5Level = sc.Input[4];

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Tool: Lines 5";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 



VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = VALUEFORMAT_INHERITED; //Set 

output decimal places: 0-6. Also 
sc.BaseGraphValueFormat, VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Lines 5. Draws 5 horizontal lines 
across a subgraph. This is mainly useful when multiple 
indicators will be on one subgraph. This will create a 
fixed scale and a place holder for the subgraph. This 
also allows for graphs stacked on top of each other to 
be seen easier if those graphs have lines which could 
then be turned off to avoid overlapping. Be sure to 
change the graph scale of any indicators added on top.";

//Output Graphs

Graph_Line1.Name = "Line 1"; //drawn graphs 
must have a name.

Graph_Line1.PrimaryColor = RGB(128, 128, 128);
Graph_Line1.DrawStyle = DRAWSTYLE_LINE;
Graph_Line1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line1.LineWidth = 1;
Graph_Line1.DrawZeros = 1;
Graph_Line1.DisplayNameValueInWindowsFlags = 0;



Graph_Line2.Name = "Line 2"; //drawn graphs 
must have a name.

Graph_Line2.PrimaryColor = RGB(128, 128, 128);
Graph_Line2.DrawStyle = DRAWSTYLE_LINE;
Graph_Line2.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line2.LineWidth = 1;
Graph_Line2.DrawZeros = 1;
Graph_Line2.DisplayNameValueInWindowsFlags = 0;

Graph_Line3.Name = "Line 3"; //drawn graphs 
must have a name.

Graph_Line3.PrimaryColor = RGB(192, 192, 192);
Graph_Line3.DrawStyle = DRAWSTYLE_LINE;
Graph_Line3.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line3.LineWidth = 1;
Graph_Line3.DrawZeros = 1;
Graph_Line3.DisplayNameValueInWindowsFlags = 0;

Graph_Line4.Name = "Line 4"; //drawn graphs 
must have a name.

Graph_Line4.PrimaryColor = RGB(128, 128, 128);
Graph_Line4.DrawStyle = DRAWSTYLE_LINE;
Graph_Line4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line4.LineWidth = 1;
Graph_Line4.DrawZeros = 1;
Graph_Line4.DisplayNameValueInWindowsFlags = 0;

Graph_Line5.Name = "Line 5"; //drawn graphs 
must have a name.

Graph_Line5.PrimaryColor = RGB(128, 128, 128);
Graph_Line5.DrawStyle = DRAWSTYLE_LINE;
Graph_Line5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid



Graph_Line5.LineWidth = 1;
Graph_Line5.DrawZeros = 1;
Graph_Line5.DisplayNameValueInWindowsFlags = 0;

//User Inputs

In_Line1Level.Name = "Line 1 Level";
In_Line1Level.SetFloat(100);
In_Line1Level.SetDescription("The value number 

of the line.");

In_Line2Level.Name = "Line 2 Level";
In_Line2Level.SetFloat(70);
In_Line2Level.SetDescription("The value number 

of the line.");

In_Line3Level.Name = "Line 3 Level";
In_Line3Level.SetFloat(50);
In_Line3Level.SetDescription("The value number 

of the line.");

In_Line4Level.Name = "Line 4 Level";
In_Line4Level.SetFloat(30);
In_Line4Level.SetDescription("The value number 

of the line.");

In_Line5Level.Name = "Line 5 Level";
In_Line5Level.SetFloat(0);
In_Line5Level.SetDescription("The value number 

of the line.");

return;
}

// Section 2 - Do data processing here

Graph_Line1[sc.Index] = In_Line1Level.GetFloat();



Graph_Line2[sc.Index] = In_Line2Level.GetFloat();
Graph_Line3[sc.Index] = In_Line3Level.GetFloat();
Graph_Line4[sc.Index] = In_Line4Level.GetFloat();
Graph_Line5[sc.Index] = In_Line5Level.GetFloat();

}

/* 
========================================================
=====================
========================================================
========================
Money Flow Index With Filters
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_MoneyFlowIndexWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_MFI = sc.Subgraph[0];
SCInputRef In_MFIPeriod = sc.Input[0];
SCInputRef In_InputData = sc.Input[1];
SCInputRef In_PriceSetSmoothing = sc.Input[2];
SCInputRef In_PriceSmoothingPeriod = sc.Input[3];
SCInputRef In_PriceSmoothingMAType = sc.Input[4];
SCInputRef In_VolumeFilterType = sc.Input[5];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[6];
SCInputRef In_MAClipSmoothingMAType = sc.Input[7];
SCInputRef In_MFISetSmoothing = sc.Input[8];
SCInputRef In_MFISmoothingPeriod = sc.Input[9];
SCInputRef In_MFISmoothingMAType = sc.Input[10];
SCSubgraphRef Price = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef VolumeFiltered = sc.Subgraph[3];
SCSubgraphRef MFI = sc.Subgraph[4];



//SCFloatArrayRef FloatArray = Graph_MFI.Arrays[0];

//remember local variables are not persistent.
int i, j, Period;
float TypicalPrice, TypicalPricePrevious, 

MFPositive, MFNegative, MFTotal;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Money Flow Index With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 1; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED



sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Money Flow Index With Filters. 
This version includes a number of extras to help clean 
up the graph and make it easier to integrate with 
automation. The \"Set Price Smoothing?\" option enables 
cleaning up the price before calculations. If price is 
really noisy, recommended settings are EMA 3-10. 
Otherwise leave price smoothing off. The \"Set MFI 
Smoothing?\" option enables cleaning up some of the MFI 
noise after the calculation. It is recommended to smooth 
MFI out with an EMA 3-7.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>To use traditional MFI, turn off all smoothing and 
filtering options.";

//Output Graph
Graph_MFI.Name = "MFI"; //drawn graphs must 

have a name.
Graph_MFI.PrimaryColor = RGB(0, 255, 0);
Graph_MFI.DrawStyle = DRAWSTYLE_LINE;



Graph_MFI.LineStyle = LINESTYLE_SOLID; //if 
LineWidth>1, lines will appear solid

Graph_MFI.LineWidth = 2;
Graph_MFI.DrawZeros = 1;

//User Inputs

In_MFIPeriod.Name = "MFI Period";
In_MFIPeriod.SetInt(14);
In_MFIPeriod.SetIntLimits(3, 300);
In_MFIPeriod.SetDescription("Number of bars for 

the period. Useful values are 7 and higher.");

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_HLC); //

default to bar close.
In_InputData.SetDescription("Usually \"HLC 

Avg\" for Typical Price.");

In_PriceSetSmoothing.Name = "Set Price 
Smoothing?";

In_PriceSetSmoothing.SetYesNo(0);
In_PriceSetSmoothing.SetDescription("Enables 

extended price smoothing options.");

In_PriceSmoothingPeriod.Name = "Price Smoothing 
Period";

In_PriceSmoothingPeriod.SetInt(3);
In_PriceSmoothingPeriod.SetIntLimits(2, 50);
In_PriceSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_PriceSmoothingMAType.Name = "Price Smoothing 
Moving Average Type";

In_PriceSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);



In_PriceSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_MFISetSmoothing.Name = "Set MFI Smoothing?";
In_MFISetSmoothing.SetYesNo(1);
In_MFISetSmoothing.SetDescription("Enables 

extended MFI smoothing options.");



In_MFISmoothingPeriod.Name = "MFI Smoothing 
Period";

In_MFISmoothingPeriod.SetInt(5);
In_MFISmoothingPeriod.SetIntLimits(2, 50);
In_MFISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_MFISmoothingMAType.Name = "MFI Smoothing 
Moving Average Type";

In_MFISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_MFISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read traditional C/C++ 
index i in multiple arrays on one line.

Period = In_MFIPeriod.GetInt(); //easier to read.

//if first run
if (i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = Period - 1 + 
(In_PriceSetSmoothing.GetYesNo() ? 
In_PriceSmoothingPeriod.GetInt() : 0 ) + 
(In_MFISetSmoothing.GetYesNo() ? 
In_MFISmoothingPeriod.GetInt() : 0 );

}

//Handle price smoothing.



if( In_PriceSetSmoothing.GetYesNo() ) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Price, 
In_PriceSmoothingMAType.GetMovAvgType(), 
In_PriceSmoothingPeriod.GetInt() );

}
else {

Price[i] = 
sc.BaseDataIn[In_InputData.GetInputDataIndex()][i];

}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = (float)sc.Volume[i];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = log( (float)sc.Volume[i] < 
1.0 ? 1.0 : (float)sc.Volume[i] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = sqrt( (float)sc.Volume[i] < 

1.0 ? 1.0 : (float)sc.Volume[i] );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.Volume[i] <= VolumeMA[i]) 
{VolumeFiltered[i] = (float)sc.Volume[i];} //handle 
normal volume

else {VolumeFiltered[i] = 
(float)VolumeMA[i];} //handle clipped volume

}



//Not enough data yet for the MFI calculation.
if( i < Period ) {return;}

//Do the MFI calculations.
MFPositive = 0.0;
MFNegative = 0.0;

//set previous typical price.
j = i - Period;
if(j >= 0) {TypicalPricePrevious = Price[j];}
else {TypicalPricePrevious = 0.0;}

//do the inner loop
j = i - Period +1;
if(j < 0) {j = 0;}
for(; j<=i; j++) {

TypicalPrice = Price[j];
if(TypicalPrice == TypicalPricePrevious) 

{continue;} //nothing to do
//calculate money flows
if(TypicalPrice > TypicalPricePrevious) 

{MFPositive += TypicalPrice * VolumeFiltered[j];}
else {MFNegative += TypicalPrice * 

VolumeFiltered[j];}
TypicalPricePrevious = TypicalPrice;
}

MFTotal = MFPositive + MFNegative;
if(MFTotal > 0.0) {MFI[i] = 100.0 * (MFPositive / 

MFTotal);}
else { //left with divide by 0 problem or bad 

negative number
if(i>0) {MFI[i] = MFI[i-1];} //copy in previous 

value
else {MFI[i] = 0.0;} //force it to 0
}



if( In_MFISetSmoothing.GetYesNo() ) {
sc.MovingAverage(MFI, Graph_MFI, 

In_MFISmoothingMAType.GetMovAvgType(), 
In_MFISmoothingPeriod.GetInt() );

}
else {

Graph_MFI[i] = MFI[i];
}

}

/* 
========================================================
=====================
========================================================
========================
Tool: Moving Average Ribbon
========================================================
========================
========================================================
===================== */
SCSFExport scsf_MovingAverageRibbon(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_MA5 = sc.Subgraph[0];
SCSubgraphRef Graph_MA4 = sc.Subgraph[1];
SCSubgraphRef Graph_MA3 = sc.Subgraph[2];
SCSubgraphRef Graph_MA2 = sc.Subgraph[3];
SCSubgraphRef Graph_MA1 = sc.Subgraph[4];
SCSubgraphRef Graph_MA0 = sc.Subgraph[5];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_SetMARibbon0 = sc.Input[1];
SCInputRef In_MARibbon0Period = sc.Input[2];
SCInputRef In_MARibbon0MAType = sc.Input[3];
SCInputRef In_MARibbonMAType = sc.Input[4];
SCInputRef In_MARibbon1Period = sc.Input[5];



SCInputRef In_MARibbon2Period = sc.Input[6];
SCInputRef In_MARibbon3Period = sc.Input[7];
SCInputRef In_MARibbon4Period = sc.Input[8];
SCInputRef In_MARibbon5Period = sc.Input[9];

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Tool: Moving Average Ribbon";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = VALUEFORMAT_INHERITED; //Set 

output decimal places: 0-6. Also 
sc.BaseGraphValueFormat, VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 



from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Moving Average Ribbon. A moving 
average ribbon is a set of moving average lines of 
differing values following a single source. That source 
is usually price but non-oscillating indicators can also 
have a ribbon attached to them. It is recommended to 
give the ribbon a lot of screen height to see the 
movement. Institutional traders do use moving average 
lines as seen by price lines bending, pausing, and 
reversing at the standard levels. The Primary Line is 
usually a small EMA number to closely track the source. 
If it's not needed, it can be set to another moving 
average number and type or set to disable. The ribbon 
lines are usually Simple Moving Averages since that is 
what the big institutions use. Both moving average types 
can be changed.<p>The colors chosen are based on light 
frequency from slow to fast (think of a prism or 
rainbow). This method makes remembering the values much 
easier. Industry standard values are red=200, 
orange=100, yellow=50, green=35, and cyan=20. These can 
all be changed in the configuration menu.<p>This simple 
study offers the convenience of setting up 6 MA lines 
quickly in one place and making sure they are all scaled 
properly together on the same graph. It also simplifies 
the setup for automation.";

//sc.GraphRegion = 0; //main price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graphs

Graph_MA0.Name = "Primary Line"; //drawn graphs 
must have a name.



Graph_MA0.PrimaryColor = RGB(255, 255, 255);
Graph_MA0.DrawStyle = DRAWSTYLE_LINE;
Graph_MA0.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA0.LineWidth = 2;
Graph_MA0.DrawZeros = 1;

Graph_MA1.Name = "MA1"; //drawn graphs must 
have a name.

Graph_MA1.PrimaryColor = RGB(0, 255, 255);
Graph_MA1.DrawStyle = DRAWSTYLE_LINE;
Graph_MA1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA1.LineWidth = 2;
Graph_MA1.DrawZeros = 1;

Graph_MA2.Name = "MA2"; //drawn graphs must 
have a name.

Graph_MA2.PrimaryColor = RGB(0, 255, 0);
Graph_MA2.DrawStyle = DRAWSTYLE_LINE;
Graph_MA2.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA2.LineWidth = 2;
Graph_MA2.DrawZeros = 1;

Graph_MA3.Name = "MA3"; //drawn graphs must 
have a name.

Graph_MA3.PrimaryColor = RGB(255, 255, 0);
Graph_MA3.DrawStyle = DRAWSTYLE_LINE;
Graph_MA3.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA3.LineWidth = 2;
Graph_MA3.DrawZeros = 1;

Graph_MA4.Name = "MA4"; //drawn graphs must 
have a name.

Graph_MA4.PrimaryColor = RGB(255, 128, 0);



Graph_MA4.DrawStyle = DRAWSTYLE_LINE;
Graph_MA4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA4.LineWidth = 2;
Graph_MA4.DrawZeros = 1;

Graph_MA5.Name = "MA5"; //drawn graphs must 
have a name.

Graph_MA5.PrimaryColor = RGB(255, 0, 0);
Graph_MA5.DrawStyle = DRAWSTYLE_LINE;
Graph_MA5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA5.LineWidth = 2;
Graph_MA5.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData.SetDescription("Usually \"Last\" 

for Close.");

In_SetMARibbon0.Name = "Enable Primary Line?";
In_SetMARibbon0.SetYesNo(1);
In_SetMARibbon0.SetDescription("Enables the 

Primary Line.");

In_MARibbon0Period.Name = "Primary Line 
Smoothing Period";

In_MARibbon0Period.SetInt(3);
In_MARibbon0Period.SetIntLimits(2, 1000);
In_MARibbon0Period.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_MARibbon0MAType.Name = "Primary Line Moving 
Average Type";



In_MARibbon0MAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL)
;

In_MARibbon0MAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_MARibbonMAType.Name = "MA Ribbon Moving 
Average Type";

In_MARibbonMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MARibbonMAType.SetDescription("Usually SMA, 

but others can be experimented with.");

In_MARibbon1Period.Name = "MA Line 1 Period";
In_MARibbon1Period.SetInt(20);
In_MARibbon1Period.SetIntLimits(2, 1000);
In_MARibbon1Period.SetDescription("Number of 

bars for the period. Usually 20.");

In_MARibbon2Period.Name = "MA Line 2 Period";
In_MARibbon2Period.SetInt(35);
In_MARibbon2Period.SetIntLimits(2, 1000);
In_MARibbon2Period.SetDescription("Number of 

bars for the period. Usually 35.");

In_MARibbon3Period.Name = "MA Line 3 Period";
In_MARibbon3Period.SetInt(50);
In_MARibbon3Period.SetIntLimits(2, 1000);
In_MARibbon3Period.SetDescription("Number of 

bars for the period. Usually 50.");

In_MARibbon4Period.Name = "MA Line 4 Period";
In_MARibbon4Period.SetInt(100);
In_MARibbon4Period.SetIntLimits(2, 1000);
In_MARibbon4Period.SetDescription("Number of 

bars for the period. Usually 100.");



In_MARibbon5Period.Name = "MA Line 5 Period";
In_MARibbon5Period.SetInt(200);
In_MARibbon5Period.SetIntLimits(2, 1000);
In_MARibbon5Period.SetDescription("Number of 

bars for the period. Usually 200.");

return;
}

// Section 2 - Do data processing here

if(sc.Index == 0) {
//Turn off MA0 if disabled.
if(In_SetMARibbon0.GetYesNo()) 

{Graph_MA0.DrawStyle = DRAWSTYLE_LINE;}
else {Graph_MA0.DrawStyle = DRAWSTYLE_IGNORE;}
}

if(In_SetMARibbon0.GetYesNo()) {

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA0, In_MARibbon0MAType.GetMovAvgType(), 
In_MARibbon0Period.GetInt() );

}

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA1, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon1Period.GetInt() );

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA2, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon2Period.GetInt() );

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA3, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon3Period.GetInt() );



sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA4, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon4Period.GetInt() );

sc.MovingAverage(sc.BaseDataIn[In_InputData.GetInputData
Index()], Graph_MA5, In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon5Period.GetInt() );
}

/* 
========================================================
=====================
========================================================
========================
OBV: On Balance Volume By Bar With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_OBVByBarWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBV = sc.Subgraph[0];
SCInputRef In_VolumeFilterType = sc.Input[0];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];
SCInputRef In_OBVSetSmoothing = sc.Input[3];
SCInputRef In_OBVSmoothingPeriod = sc.Input[4];
SCInputRef In_OBVSmoothingMAType = sc.Input[5];
SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
float Balance;



// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "OBV: On Balance Volume By Bar 

With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 2; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 



button
sc.StudyDescription = "On Balance Volume By Bar With 
Filters. Traditional OBV is calculated by comparing the 
previous bar with the current. This creates an offset 
problem. When watching a live graph, the current price 
and current volume happen together, not offset by 1. 
This OBV version fixes that. An up bar increases the 
balance. A down bar decreases the balance. A bar with an 
open equal to close does nothing. Note that true OBV 
requires tick by tick data, so if you have it, use it. 
This algorithm estimates OBV from data by the bar. Like 
all algorithms of this type, it is not 100% accurate and 
subject to manipulation by large institutions.\
<p>This OBV version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.\
<p>Observations. The various volume filters are very 
effective and will walk right through the volume spike 
bar hardly noticing it. The volume filters also tend to 
minimize errant graph changes.\
<p>When using one of the volume filters, it is necessary 
to have the first OBV instance running in \"Straight\" 
mode. Add the second OBV instance to the same graph with 
\"Independent Scaling\". This is important because the 
filtered bars tend to drift in value with smaller volume 
bars. While this drift will show the OBV bias direction, 
it will not do it to scale and may cause false signals. 



The \"Straight\" instance will be used to verify actual 
distance moved. Note that Log tends to drift the most 
(sometimes offering an early indicator), followed by 
Square Root and then MA Clip. To learn the movement 
characteristics of each, put them all on one chart for 
equal comparison.<p>Take note when all OBV lines pivot 
in the same direction. This tends to indicate a change 
with strength.";

//Output Graph
Graph_OBV.Name = "OBVBar"; //drawn graphs must 

have a name.
Graph_OBV.PrimaryColor = RGB(255, 0, 255);
Graph_OBV.DrawStyle = DRAWSTYLE_LINE;
Graph_OBV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBV.LineWidth = 2;
Graph_OBV.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);



In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}



// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0 );

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Calculate On Balance Volume type.
//Note: if(sc.Open[sc.Index] == sc.Close[sc.Index]) 

then there is nothing to do.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
if(sc.Open[sc.Index] < sc.Close[sc.Index]) 

{Balance += (float)sc.Volume[sc.Index];} //up bar
else if(sc.Open[sc.Index] > sc.Close[sc.Index]) 

{Balance -= (float)sc.Volume[sc.Index];} //down bar
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

if(sc.Open[sc.Index] < sc.Close[sc.Index]) 
{Balance += log( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //up bar

else if(sc.Open[sc.Index] > sc.Close[sc.Index]) 
{Balance -= log( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //down bar

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 



sqrt
if(sc.Open[sc.Index] < sc.Close[sc.Index]) 

{Balance += sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //up bar

else if(sc.Open[sc.Index] > sc.Close[sc.Index]) 
{Balance -= sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 
1.0 : (float)sc.Volume[sc.Index] );} //down bar

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.Volume[sc.Index] <= 

VolumeMA[sc.Index]) {
if(sc.Open[sc.Index] < sc.Close[sc.Index]) 

{Balance += (float)sc.Volume[sc.Index];} //up bar
else if(sc.Open[sc.Index] > 

sc.Close[sc.Index]) {Balance -= 
(float)sc.Volume[sc.Index];} //down bar

}
//handle clipped volume
else {

if(sc.Open[sc.Index] < sc.Close[sc.Index]) 
{Balance += (float)VolumeMA[sc.Index];} //up bar

else if(sc.Open[sc.Index] > 
sc.Close[sc.Index]) {Balance -= 
(float)VolumeMA[sc.Index];} //down bar

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, Graph_OBV, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );



}
else {

Graph_OBV[sc.Index] = OBV[sc.Index];
}

}

/* 
========================================================
=====================
========================================================
========================
OBV: On Balance Volume By Percent Bar With Filters
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_OBVByPercentBarWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBV = sc.Subgraph[0];
SCInputRef In_VolumeFilterType = sc.Input[0];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];
SCInputRef In_OBVSetSmoothing = sc.Input[3];
SCInputRef In_OBVSmoothingPeriod = sc.Input[4];
SCInputRef In_OBVSmoothingMAType = sc.Input[5];
SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
int i;
float Balance, VolumeScale, VolumeUp, VolumeDown;

// Section 1 - Set the configuration variables and 



defaults
if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "OBV: On Balance Volume By 

Percent Bar With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 2; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Percent Bar 



With Filters. Traditional OBV is calculated by comparing 
the previuos bar with the current. This creates an 
offset problem. When watching a live graph, the current 
price and current volume happen together, not offset by 
1. This OBV version fixes that and adds a percent scale. 
The scale splits the bar based on where close is within 
the high to low range. A close in the middle does 
nothing. A close below middle subtracts more from the 
balance than it adds. A close above middle adds more to 
the balance than it subtracts. Note that true OBV 
requires tick by tick data, so if you have it, use it. 
This algorithm estimates OBV from data by the bar. Like 
all algorithms of this type, it is not 100% accurate and 
subject to manipulation by large institutions.\
<p>This OBV version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.\
<p>Observations. The various volume filters are very 
effective and will walk right through the volume spike 
bar hardly noticing it. The volume filters also tend to 
minimize errant graph changes.\
<p>When using one of the volume filters, it is necessary 
to have the first OBV instance running in \"Straight\" 
mode. Add the second OBV instance to the same graph with 
\"Independent Scaling\". This is important because the 
filtered bars tend to drift in value with smaller volume 
bars. While this drift will show the OBV bias direction, 



it will not do it to scale and may cause false signals. 
The \"Straight\" instance will be used to verify actual 
distance moved. Note that Log tends to drift the most 
(sometimes offering an early indicator), followed by 
Square Root and then MA Clip. To learn the movement 
characteristics of each, put them all on one chart for 
equal comparison.\
<p>Take note when all OBV lines pivot in the same 
direction. This tends to indicate a change with 
strength.";

//Output Graph
Graph_OBV.Name = "OBVPctBar"; //drawn graphs 

must have a name.
Graph_OBV.PrimaryColor = RGB(255, 0, 255);
Graph_OBV.DrawStyle = DRAWSTYLE_LINE;
Graph_OBV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBV.LineWidth = 2;
Graph_OBV.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 



Smoothing Period";
In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;



}

// Section 2 - Do data processing here

//initialize local variables.
i = sc.Index; //easier to read traditional C/C++ 

index i in multiple arrays on one line.
VolumeUp = 0.0;
VolumeDown = 0.0;

//if first run. Set persistent variables here.
if(i == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0 );

//local variable
Balance = 0.0;
//Safety: Handle a very rare case where there 

is volume on the first bar but the bar is flat.
//This can also help filter out bad data.
if( (sc.High[i] == sc.Low[i]) && 

(sc.Volume[i] != 0) ) {
//split volume in half with no previous 

data to go on.
VolumeUp = (float)sc.Volume[i] / 2.0;
VolumeDown = (float)sc.Volume[i] - 

VolumeUp;
}

}

if(i >= 1) {
//Reload Balance with previous value. Much 

easier to read this way.
Balance = OBV[i-1];
//Safety: Handle a very rare case where price 



jumps but the bar is flat.
//Split volume based on previous movement.
//This can also help filter out bad data.
if( (sc.High[i] == sc.Low[i]) && 

(sc.Volume[i] != 0) ) {
//if previous==current, split volume in 

half
if(sc.Close[i-1] == sc.Close[i]) {

VolumeUp = (float)sc.Volume[i] / 2.0;
VolumeDown = (float)sc.Volume[i] - 

VolumeUp;
}

//up bar
else if(sc.Close[i-1] < sc.Close[i]) {

VolumeUp = (float)sc.Volume[i];
VolumeDown = 0.0;
}

//down bar
else {

VolumeUp = 0.0;
VolumeDown = (float)sc.Volume[i];
}

} //end if flat bar
} //end if(sc.Index>=1)

//Do the normal percent split calculations.
if((sc.High[i] != sc.Low[i]) && sc.Volume[i] != 0) {

VolumeUp = (float)sc.Volume[i] * ((sc.Close[i] 
- sc.Low[i]) / (sc.High[i] - sc.Low[i]));

VolumeDown = (float)sc.Volume[i] - VolumeUp;
}

//Nothing to calculate if volume is 0.
if(sc.Volume[i] == 0) {

VolumeUp = 0.0;
VolumeDown = 0.0;
}



//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += VolumeUp;
Balance -= VolumeDown;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( VolumeUp < 1.0 ? 1.0 : 
VolumeUp );

Balance -= log( VolumeDown < 1.0 ? 1.0 : 
VolumeDown );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += sqrt( VolumeUp < 1.0 ? 1.0 : 

VolumeUp );
Balance -= sqrt( VolumeDown < 1.0 ? 1.0 : 

VolumeDown );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.Volume[i] <= VolumeMA[i]) {

Balance += VolumeUp;
Balance -= VolumeDown;
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[i] / 
(float)sc.Volume[i];

Balance += VolumeScale * VolumeUp;
Balance -= VolumeScale * VolumeDown;



}
}

OBV[i] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, Graph_OBV, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );

}
else {

Graph_OBV[i] = OBV[i];
}

}

/* 
========================================================
=====================
========================================================
========================
OBV: On Balance Volume By Tick MACD With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_OBVByTickMACDWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_Zero = sc.Subgraph[0];
SCSubgraphRef Graph_OBVMACDHist = sc.Subgraph[1];
SCSubgraphRef Graph_OBVMACDSignal = sc.Subgraph[2];
SCSubgraphRef Graph_OBVMACD = sc.Subgraph[3];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];



SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_MACDFastPeriod = sc.Input[7];
SCInputRef In_MACDSlowPeriod = sc.Input[8];
SCInputRef In_MACDMAType = sc.Input[9];
SCInputRef In_MACDSignalPeriod = sc.Input[10];
SCInputRef In_MACDSignalMAType = sc.Input[11];
SCSubgraphRef OBV = sc.Subgraph[4];
SCSubgraphRef VolumeMA = sc.Subgraph[5];
SCSubgraphRef OBVSmoothed = sc.Subgraph[6];
SCSubgraphRef MACDFast = sc.Subgraph[7];
SCSubgraphRef MACDSlow = sc.Subgraph[8];
//SCFloatArrayRef FloatArray = 

Graph_OBVMACD.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "OBV: On Balance Volume By Tick 

MACD With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;



sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 4; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Tick MACD 
With Filters. To properly use this indicator, Sierra 
Chart must be set up in tick by tick mode with intraday 
bars. If all \"Input Data\" options show a straight line 
at 0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.\
<p>OBV acts similar for volume for what price does on 
the main chart. OBV is first calculated and then a MACD 
is taken of it. Using MACD as a measurement of volume 
movement gives clues to when volume has moved too far 
and will stop or reverse. Reading OBV MACD is very 
similar to reading price MACD. Volume movements affect 



price, and when volume stops, so does price. For a more 
complete picture, it is recommended to combine this 
indicator with OBV By Tick using the MA Ribbon option, 
OBV By Tick RSI, Intraday Intensity Oscillator By Tick, 
and Up/Down Volume Difference By Tick. Accurate volume 
measurement by tick is crucial to seeing what the market 
is doing under the hood.\
<p>This OBV version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.\
<p>Observations. The various volume filters are very 
effective and will walk right through the volume spike 
bar hardly noticing it. The volume filters also tend to 
minimize errant graph changes.\
<p>Setting the MACD periods too small will just give a 
lot of false crossover signals. My personal preferences 
are 15,80,10 to capture the overall movement.";

//Output Graph
Graph_OBVMACD.Name = "OBVtickMACD"; //drawn 

graphs must have a name.
Graph_OBVMACD.PrimaryColor = RGB(0, 0, 255);
Graph_OBVMACD.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVMACD.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBVMACD.LineWidth = 1;
Graph_OBVMACD.DrawZeros = 1;



Graph_OBVMACDSignal.Name = 
"OBVtickMACDSignal"; //drawn graphs must have a name.

Graph_OBVMACDSignal.PrimaryColor = RGB(255, 0, 
0);

Graph_OBVMACDSignal.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVMACDSignal.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_OBVMACDSignal.LineWidth = 1;
Graph_OBVMACDSignal.DrawZeros = 1;

Graph_OBVMACDHist.Name = "OBVtickMACDHist"; //
drawn graphs must have a name.

Graph_OBVMACDHist.PrimaryColor = RGB(0, 255, 
0);

Graph_OBVMACDHist.DrawStyle = DRAWSTYLE_BAR;
Graph_OBVMACDHist.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_OBVMACDHist.LineWidth = 2;
Graph_OBVMACDHist.DrawZeros = 1;

Graph_Zero.Name = "Zero"; //drawn graphs must 
have a name.

Graph_Zero.PrimaryColor = RGB(0, 255, 0);
Graph_Zero.DrawStyle = DRAWSTYLE_LINE;
Graph_Zero.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Zero.LineWidth = 1;
Graph_Zero.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 



Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);



In_OBVSetSmoothing.SetDescription("Enables 
extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_MACDFastPeriod.Name = "MACD Fast Period";
In_MACDFastPeriod.SetInt(12);
In_MACDFastPeriod.SetIntLimits(3, 100);
In_MACDFastPeriod.SetDescription("Number of 

bars for the period. Useful values are 10 and higher.");

In_MACDSlowPeriod.Name = "MACD Slow Period";
In_MACDSlowPeriod.SetInt(26);
In_MACDSlowPeriod.SetIntLimits(3, 100);
In_MACDSlowPeriod.SetDescription("Number of 

bars for the period. Useful values are 26 and higher.");

In_MACDMAType.Name = "MACD Moving Average 
Type";

In_MACDMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MACDMAType.SetDescription("Usually SMA, but 

others can be experimented with.");

In_MACDSignalPeriod.Name = "MACD Signal Line 



Period";
In_MACDSignalPeriod.SetInt(9);
In_MACDSignalPeriod.SetIntLimits(3, 100);
In_MACDSignalPeriod.SetDescription("Number of 

bars for the period. Useful values are 9 and higher.");

In_MACDSignalMAType.Name = "MACD Signal Line 
Moving Average Type";

In_MACDSignalMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MACDSignalMAType.SetDescription("Usually 

SMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

//Make sure fast is smaller than slow.
if(In_MACDFastPeriod.GetInt() > 

In_MACDSlowPeriod.GetInt() ) {
Up = In_MACDSlowPeriod.GetInt();

In_MACDSlowPeriod.SetInt(In_MACDFastPeriod.GetInt() );
In_MACDFastPeriod.SetInt(Up);
}

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0) + 
In_MACDSlowPeriod.GetInt() + 
In_MACDSignalPeriod.GetInt();

//local variable
Balance = 0.0;



}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += sqrt( (float)sc.BaseData[Up]

[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );



}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += (float)sc.BaseData[Up]

[sc.Index];
Balance -= (float)sc.BaseData[Down]

[sc.Index];
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, OBVSmoothed, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );

}
else {

OBVSmoothed[sc.Index] = OBV[sc.Index];
}

//Generate OBV MACD
Graph_Zero[sc.Index] = 0.0;



sc.MovingAverage(OBVSmoothed, MACDFast, 
In_MACDMAType.GetMovAvgType(), 
In_MACDFastPeriod.GetInt() );

sc.MovingAverage(OBVSmoothed, MACDSlow, 
In_MACDMAType.GetMovAvgType(), 
In_MACDSlowPeriod.GetInt() );

Graph_OBVMACD[sc.Index] = MACDFast[sc.Index] - 
MACDSlow[sc.Index];

sc.MovingAverage(Graph_OBVMACD, Graph_OBVMACDSignal, 
In_MACDSignalMAType.GetMovAvgType(), 
In_MACDSignalPeriod.GetInt() );

Graph_OBVMACDHist[sc.Index] = 
Graph_OBVMACD[sc.Index] - Graph_OBVMACDSignal[sc.Index];
}

/* 
========================================================
=====================
========================================================
========================
OBV: On Balance Volume By Tick RSI With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_OBVByTickRSIWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBVRSI = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];



SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_RSIPeriod = sc.Input[7];
SCInputRef In_RSICalcMAType = sc.Input[8];
SCInputRef In_RSISetSmoothing = sc.Input[9];
SCInputRef In_RSISmoothingPeriod = sc.Input[10];
SCInputRef In_RSISmoothingMAType = sc.Input[11];
SCSubgraphRef OBV = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef OBVSmoothed = sc.Subgraph[3];
SCSubgraphRef OBVRSI = sc.Subgraph[4];
//SCFloatArrayRef FloatArray = 

Graph_OBVRSI.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "OBV: On Balance Volume By Tick 

RSI With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 



VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 0; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Tick RSI 
With Filters. To properly use this indicator, Sierra 
Chart must be set up in tick by tick mode with intraday 
bars. If all \"Input Data\" options show a straight line 
at 0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.\
<p>OBV acts similar for volume for what price does on 
the main chart. OBV is first calculated and then an RSI 
is taken of it. Using RSI as a measurement of volume 
movement gives clues to when volume has moved too far 
and will stop or reverse. Reading OBV RSI is very 
similar to reading price RSI. Volume movements affect 
price, and when volume stops, so does price. For a more 
complete picture, it is recommended to combine this 
indicator with OBV By Tick using the MA Ribbon option, 
OBV By Tick MACD, Intraday Intensity Oscillator By Tick, 



and Up/Down Volume Difference By Tick. Accurate volume 
measurement by tick is crucial to seeing what the market 
is doing under the hood.\
<p>This OBV version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.\
<p>This RSI version has recommended extra smoothing 
options to help take the noise out of the RSI line.\
<p>Observations. The various volume filters are very 
effective and will walk right through the volume spike 
bar hardly noticing it. The volume filters also tend to 
minimize errant graph changes.\
<p>Volume tends to have longer runs than price. Setting 
the RSI period too small will just smash the indicator 
during these long runs.";

//Output Graph
Graph_OBVRSI.Name = "OBVtickRSI"; //drawn 

graphs must have a name.
Graph_OBVRSI.PrimaryColor = RGB(255, 0, 0);
Graph_OBVRSI.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVRSI.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBVRSI.LineWidth = 1;
Graph_OBVRSI.DrawZeros = 1;

//User Inputs



In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 



experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_RSIPeriod.Name = "RSI Period";
In_RSIPeriod.SetInt(15);
In_RSIPeriod.SetIntLimits(3, 100);
In_RSIPeriod.SetDescription("Number of bars for 

the period. Useful values are 10 and higher.");

In_RSICalcMAType.Name = "RSI Calculation Moving 
Average Type";

In_RSICalcMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
In_RSICalcMAType.SetDescription("Usually EMA, 

but others can be experimented with.");

In_RSISetSmoothing.Name = "Set RSI Smoothing?";
In_RSISetSmoothing.SetYesNo(1);



In_RSISetSmoothing.SetDescription("Enables 
extended RSI smoothing options.");

In_RSISmoothingPeriod.Name = "RSI Smoothing 
Period";

In_RSISmoothingPeriod.SetInt(7);
In_RSISmoothingPeriod.SetIntLimits(2, 50);
In_RSISmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-7.");

In_RSISmoothingMAType.Name = "RSI Smoothing 
Moving Average Type";

In_RSISmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);

In_RSISmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0) + 
In_RSIPeriod.GetInt() + (In_RSISetSmoothing.GetYesNo() ? 
In_RSISmoothingPeriod.GetInt() : 0);

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 



read this way.
if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += sqrt( (float)sc.BaseData[Up]

[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 



VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += (float)sc.BaseData[Up]

[sc.Index];
Balance -= (float)sc.BaseData[Down]

[sc.Index];
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, OBVSmoothed, 
In_OBVSmoothingMAType.GetMovAvgType(), 
In_OBVSmoothingPeriod.GetInt() );

}
else {

OBVSmoothed[sc.Index] = OBV[sc.Index];
}

//generate RSI.
sc.RSI(OBVSmoothed, OBVRSI, 

In_RSICalcMAType.GetMovAvgType(), 
In_RSIPeriod.GetInt() );



//handle final smoothing.
if( In_RSISetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVRSI, Graph_OBVRSI, 
In_RSISmoothingMAType.GetMovAvgType(), 
In_RSISmoothingPeriod.GetInt() );

}
else {

Graph_OBVRSI[sc.Index] = OBVRSI[sc.Index];
}

}

/* 
========================================================
=====================
========================================================
========================
OBV: On Balance Volume By Tick With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_OBVByTickWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_MA5 = sc.Subgraph[0];
SCSubgraphRef Graph_MA4 = sc.Subgraph[1];
SCSubgraphRef Graph_MA3 = sc.Subgraph[2];
SCSubgraphRef Graph_MA2 = sc.Subgraph[3];
SCSubgraphRef Graph_MA1 = sc.Subgraph[4];
SCSubgraphRef Graph_OBV = sc.Subgraph[5];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVSetSmoothing = sc.Input[4];
SCInputRef In_OBVSmoothingPeriod = sc.Input[5];



SCInputRef In_OBVSmoothingMAType = sc.Input[6];
SCInputRef In_SetMARibbon = sc.Input[7];
SCInputRef In_MARibbonMAType = sc.Input[8];
SCInputRef In_MARibbon1Period = sc.Input[9];
SCInputRef In_MARibbon2Period = sc.Input[10];
SCInputRef In_MARibbon3Period = sc.Input[11];
SCInputRef In_MARibbon4Period = sc.Input[12];
SCInputRef In_MARibbon5Period = sc.Input[13];
SCSubgraphRef OBV = sc.Subgraph[6];
SCSubgraphRef VolumeMA = sc.Subgraph[7];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Balance, VolumeScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "OBV: On Balance Volume By Tick 

With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL



//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 2; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume By Tick With 
Filters. To properly use this indicator, Sierra Chart 
must be set up in tick by tick mode with intraday bars. 
If all \"Input Data\" options show a straight line at 
0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.\
<p>This OBV version adds a moving average ribbon to help 
quantify the moves. Reading the ribbon is the same as if 
the ribbon was attached to a price line. If the ribbon 
is enabled, it is recommended to give it a lot of screen 
height to see the movement. Adding it to a second chart 
may be a better option. Institutional traders do use 
moving average lines as seen by the OBV line bending, 
pausing, and reversing at the standard levels. The 
colors chosen are based on light frequency from slow to 
fast (think of a prism or rainbow). This method makes 
remembering the values much easier. Standard values are 



red=200, orange=100, yellow=50, green=35, and cyan=20. 
These can all be changed in the configuration menu.\
<p>This OBV version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. The final Smoothing option will apply a 
moving average to take some of the noise out of the 
final OBV line.\
<p>Observations. The various volume filters are very 
effective and will walk right through the volume spike 
bar hardly noticing it. The volume filters also tend to 
minimize errant graph changes.\
<p>When using one of the volume filters, it is necessary 
to have the first OBV instance running in \"Straight\" 
mode. Add the second OBV instance to the same graph with 
\"Independent Scaling\". This is important because the 
filtered bars tend to drift in value with smaller volume 
bars. While this drift will show the OBV bias direction, 
it will not do it to scale and may cause false signals. 
The \"Straight\" instance will be used to verify actual 
distance moved. Note that Log tends to drift the most 
(sometimes offering an early indicator), followed by 
Square Root and then MA Clip. To learn the movement 
characteristics of each, put them all on one chart for 
equal comparison.\
<p>Take note when all OBV lines pivot in the same 
direction. This tends to indicate a change with 
strength.";

//Output Graph



Graph_OBV.Name = "OBVTick"; //drawn graphs must 
have a name.

Graph_OBV.PrimaryColor = RGB(255, 0, 255);
Graph_OBV.DrawStyle = DRAWSTYLE_LINE;
Graph_OBV.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBV.LineWidth = 2;
Graph_OBV.DrawZeros = 1;

Graph_MA1.Name = "MA1"; //drawn graphs must 
have a name.

Graph_MA1.PrimaryColor = RGB(0, 255, 255);
Graph_MA1.DrawStyle = DRAWSTYLE_LINE;
Graph_MA1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA1.LineWidth = 2;
Graph_MA1.DrawZeros = 1;

Graph_MA2.Name = "MA2"; //drawn graphs must 
have a name.

Graph_MA2.PrimaryColor = RGB(0, 255, 0);
Graph_MA2.DrawStyle = DRAWSTYLE_LINE;
Graph_MA2.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA2.LineWidth = 2;
Graph_MA2.DrawZeros = 1;

Graph_MA3.Name = "MA3"; //drawn graphs must 
have a name.

Graph_MA3.PrimaryColor = RGB(255, 255, 0);
Graph_MA3.DrawStyle = DRAWSTYLE_LINE;
Graph_MA3.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA3.LineWidth = 2;
Graph_MA3.DrawZeros = 1;

Graph_MA4.Name = "MA4"; //drawn graphs must 



have a name.
Graph_MA4.PrimaryColor = RGB(255, 128, 0);
Graph_MA4.DrawStyle = DRAWSTYLE_LINE;
Graph_MA4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA4.LineWidth = 2;
Graph_MA4.DrawZeros = 1;

Graph_MA5.Name = "MA5"; //drawn graphs must 
have a name.

Graph_MA5.PrimaryColor = RGB(255, 0, 0);
Graph_MA5.DrawStyle = DRAWSTYLE_LINE;
Graph_MA5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_MA5.LineWidth = 2;
Graph_MA5.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 



\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVSetSmoothing.Name = "Set OBV Smoothing?";
In_OBVSetSmoothing.SetYesNo(1);
In_OBVSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVSmoothingPeriod.Name = "OBV Smoothing 
Period";

In_OBVSmoothingPeriod.SetInt(7);
In_OBVSmoothingPeriod.SetIntLimits(2, 50);
In_OBVSmoothingPeriod.SetDescription("Number of 

bars for the period. Usually 3-10.");

In_OBVSmoothingMAType.Name = "OBV Smoothing 
Moving Average Type";

In_OBVSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTI
AL);



In_OBVSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_SetMARibbon.Name = "Enable Moving Average 
Ribbon?";

In_SetMARibbon.SetYesNo(1);
In_SetMARibbon.SetDescription("Enables extended 

moving average ribbon option.");

In_MARibbonMAType.Name = "MA Ribbon Moving 
Average Type";

In_MARibbonMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE);
In_MARibbonMAType.SetDescription("Usually SMA, 

but others can be experimented with.");

In_MARibbon1Period.Name = "MA Line 1 Period";
In_MARibbon1Period.SetInt(20);
In_MARibbon1Period.SetIntLimits(2, 500);
In_MARibbon1Period.SetDescription("Number of 

bars for the period. Usually 20.");

In_MARibbon2Period.Name = "MA Line 2 Period";
In_MARibbon2Period.SetInt(35);
In_MARibbon2Period.SetIntLimits(2, 500);
In_MARibbon2Period.SetDescription("Number of 

bars for the period. Usually 35.");

In_MARibbon3Period.Name = "MA Line 3 Period";
In_MARibbon3Period.SetInt(50);
In_MARibbon3Period.SetIntLimits(2, 500);
In_MARibbon3Period.SetDescription("Number of 

bars for the period. Usually 50.");

In_MARibbon4Period.Name = "MA Line 4 Period";
In_MARibbon4Period.SetInt(100);
In_MARibbon4Period.SetIntLimits(2, 500);



In_MARibbon4Period.SetDescription("Number of 
bars for the period. Usually 100.");

In_MARibbon5Period.Name = "MA Line 5 Period";
In_MARibbon5Period.SetInt(200);
In_MARibbon5Period.SetIntLimits(2, 500);
In_MARibbon5Period.SetDescription("Number of 

bars for the period. Usually 200.");

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
(In_OBVSetSmoothing.GetYesNo() ? 
In_OBVSmoothingPeriod.GetInt() : 0);

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
if(In_VolumeFilterType.GetIndex() == 0) 

{sc.ValueFormat = 0;}
else {sc.ValueFormat = 2;}
//local variable
Balance = 0.0;
//If disabled, the MA lines need to be turned 

off to keep from messing with the graph.
if(In_SetMARibbon.GetYesNo()) {

Graph_MA1.DrawStyle = DRAWSTYLE_LINE;
Graph_MA2.DrawStyle = DRAWSTYLE_LINE;
Graph_MA3.DrawStyle = DRAWSTYLE_LINE;
Graph_MA4.DrawStyle = DRAWSTYLE_LINE;
Graph_MA5.DrawStyle = DRAWSTYLE_LINE;



}
else {

Graph_MA1.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA2.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA3.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA4.DrawStyle = DRAWSTYLE_IGNORE;
Graph_MA5.DrawStyle = DRAWSTYLE_IGNORE;
}

}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBV[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate On Balance Volume filter type.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += (float)sc.BaseData[Up][sc.Index];
Balance -= (float)sc.BaseData[Down][sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += log( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= log( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}



else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 
sqrt

Balance += sqrt( (float)sc.BaseData[Up]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Up]
[sc.Index] );

Balance -= sqrt( (float)sc.BaseData[Down]
[sc.Index] < 1.0 ? 1.0 : (float)sc.BaseData[Down]
[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += (float)sc.BaseData[Up]

[sc.Index];
Balance -= (float)sc.BaseData[Down]

[sc.Index];
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += VolumeScale * 
(float)sc.BaseData[Up][sc.Index];

Balance -= VolumeScale * 
(float)sc.BaseData[Down][sc.Index];

}
}

OBV[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBV, Graph_OBV, 
In_OBVSmoothingMAType.GetMovAvgType(), 



In_OBVSmoothingPeriod.GetInt() );
}

else {
Graph_OBV[sc.Index] = OBV[sc.Index];
}

if( In_SetMARibbon.GetYesNo() ) {
sc.MovingAverage(Graph_OBV, Graph_MA1, 

In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon1Period.GetInt() );

sc.MovingAverage(Graph_OBV, Graph_MA2, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon2Period.GetInt() );

sc.MovingAverage(Graph_OBV, Graph_MA3, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon3Period.GetInt() );

sc.MovingAverage(Graph_OBV, Graph_MA4, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon4Period.GetInt() );

sc.MovingAverage(Graph_OBV, Graph_MA5, 
In_MARibbonMAType.GetMovAvgType(), 
In_MARibbon5Period.GetInt() );

}
}

/* 
========================================================
=====================
========================================================
========================
OBVPM: On Balance Volume Price Movement By Tick With 
Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_OBVPMByTickWithFilters(SCStudyGraphRef 



sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBVPM = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVPMSetSmoothing = sc.Input[4];
SCInputRef In_OBVPMSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVPMSmoothingMAType = sc.Input[6];
SCSubgraphRef OBVPM = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = 

Graph_OBVPM.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Range, Balance, VolumeSum, VolumeScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "OBVPM: On Balance Volume Price 

Movement By Tick With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;



sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 2; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume Price Movement 
By Tick With Filters (OBVPM). An original indicator by 
Brett Johnson made in 2014. The intent is to help 
identify weak price movements from stronger ones by 
using volume up-down difference with a scaling 
multiplier of bar height and bar close to close distance 
to create a balance function. Think of it as price 
distance pushed by volume. This graph should be plotted 
on the main price graph with an independent scale. OBVPM 
is not locked to the price graph and will float and 
stretch, so the lines being above or below each other is 
totally relative. What is important is comparing the 
size of the price move with the size of the OBVPM move. 
Individual OBVPM bar values by themselves hold no 
meaning. The pattern is what's important.\
<p>To properly use this indicator, Sierra Chart must be 



set up in tick by tick mode with intraday bars. If all 
\"Input Data\" options show a straight line at 0.0, then 
tick by tick data is not available or not enabled. Note 
that some volume data is only available when the market 
is open.\
<p>The \"Set OBVPM Smoothing?\" option will enable a 
moving average filter to the output line. EMA5 is 
recommended to help keep the noise down and prevent 
false signals.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>Observations. Log scale will tend to follow price 
closely. While it's useful to verify price movement, 
it's more useful to have the relative volume push 
distance. Take note of current peak and dip heights 
relative to previous ones. Larger price moves with 
smaller OBVPM moves indicate price weakness in that 
direction. In Straight mode, some sharp price reversals 
will show up as rounded reversals in the OBVPM line.";

//Output Graph
Graph_OBVPM.Name = "OBVPMtick"; //drawn graphs 

must have a name.
Graph_OBVPM.PrimaryColor = RGB(255, 255, 0);
Graph_OBVPM.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVPM.LineStyle = LINESTYLE_SOLID; //if 



LineWidth>1, lines will appear solid
Graph_OBVPM.LineWidth = 2;
Graph_OBVPM.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";



In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVPMSetSmoothing.Name = "Set OBVPM 
Smoothing?";

In_OBVPMSetSmoothing.SetYesNo(1);
In_OBVPMSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVPMSmoothingPeriod.Name = "OBVPM Smoothing 
Period";

In_OBVPMSmoothingPeriod.SetInt(5);
In_OBVPMSmoothingPeriod.SetIntLimits(2, 50);
In_OBVPMSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_OBVPMSmoothingMAType.Name = "OBVPM Smoothing 
Moving Average Type";

In_OBVPMSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_OBVPMSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at



sc.DataStartIndex = 
(In_OBVPMSetSmoothing.GetYesNo() ? 
In_OBVPMSmoothingPeriod.GetInt() : 0 );

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBVPM[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate bar range.
//Note: if(Range == 0.0) then nothing happens.
//up bar, positive
if(sc.Close[sc.Index] >= sc.Open[sc.Index]) {Range = 

sc.High[sc.Index] - sc.Low[sc.Index];}
//down bar, negative
else {Range = sc.Low[sc.Index] - sc.High[sc.Index];}
//add change between bars, positive or negative.
Range += sc.Close[sc.Index] - sc.Close[sc.Index -1];

//Calculat Volume.
//VolumeSum is the up-down difference. Direction is 

determined by Range, so VolumeSum must be positive.
VolumeSum = (float)sc.BaseData[Up][sc.Index] - 

(float)sc.BaseData[Down][sc.Index];
if(VolumeSum < 0.0) {VolumeSum *= -1.0;} //keep the 

value positive
//On Balance calculations.



if(In_VolumeFilterType.GetIndex() == 0) { // 0: 
straight

Balance += Range * VolumeSum;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += Range * log( VolumeSum < 1.0 ? 1.0 : 
VolumeSum );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += Range * sqrt( VolumeSum < 1.0 ? 

1.0 : VolumeSum );
}

else { // 3: MA Clip
sc.MovingAverage(sc.BaseData[VolumeType], 

VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += Range * VolumeSum;
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += Range * VolumeScale * VolumeSum;
}

}
OBVPM[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVPMSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVPM, Graph_OBVPM, 
In_OBVPMSmoothingMAType.GetMovAvgType(), 
In_OBVPMSmoothingPeriod.GetInt() );



}
else {

Graph_OBVPM[sc.Index] = OBVPM[sc.Index];
}

}

/* 
========================================================
=====================
========================================================
========================
OBVPM: On Balance Volume Price Movement With Filters
========================================================
========================
========================================================
===================== */
SCSFExport scsf_OBVPMWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBVPM = sc.Subgraph[0];
SCInputRef In_VolumeFilterType = sc.Input[0];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];
SCInputRef In_OBVPMSetSmoothing = sc.Input[3];
SCInputRef In_OBVPMSmoothingPeriod = sc.Input[4];
SCInputRef In_OBVPMSmoothingMAType = sc.Input[5];
SCSubgraphRef OBVPM = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = 

Graph_OBVPM.Arrays[0];

//remember local variables are not persistent.
float Range, Balance;

// Section 1 - Set the configuration variables and 
defaults



if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "OBVPM: On Balance Volume Price 

Movement With Filters";

sc.StudyVersion = 1.2;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = 2; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume Price Movement 
With Filters (OBVPM). An original indicator by Brett 



Johnson made in 2014. The intent is to help identify 
weak price movements from stronger ones by using volume 
with a scaling multiplier of bar height and bar close to 
close distance to create a balance function. Think of it 
as price distance pushed by volume. This graph should be 
plotted on the main price graph with an independent 
scale. If you have tick by tick data, use the \"By 
Tick\" version for much better accuracy. OBVPM is not 
locked to the price graph and will float and stretch, so 
the lines being above or below each other is totally 
relative. What is important is comparing the size of the 
price move with the size of the OBVPM move. Individual 
OBVPM bar values by themselves hold no meaning. The 
pattern is what's important.\
<p>The \"Set OBVPM Smoothing?\" option will enable a 
moving average filter to the output line. EMA5 is 
recommended to help keep the noise down and prevent 
false signals.\
<p>This version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.\
<p>Observations. Log scale will tend to follow price 
closely. While it's useful to verify price movement, 
it's more useful to have the relative volume push 
distance. Take note of current peak and dip heights 
relative to previous ones. Larger price moves with 
smaller OBVPM moves indicate price weakness in that 



direction. In Straight mode, some sharp price reversals 
will show up as rounded reversals in the OBVPM line.";

//Output Graph
Graph_OBVPM.Name = "OBVPM"; //drawn graphs must 

have a name.
Graph_OBVPM.PrimaryColor = RGB(255, 255, 0);
Graph_OBVPM.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVPM.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBVPM.LineWidth = 2;
Graph_OBVPM.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 



Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVPMSetSmoothing.Name = "Set OBVPM 
Smoothing?";

In_OBVPMSetSmoothing.SetYesNo(1);
In_OBVPMSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVPMSmoothingPeriod.Name = "OBVPM Smoothing 
Period";

In_OBVPMSmoothingPeriod.SetInt(5);
In_OBVPMSmoothingPeriod.SetIntLimits(2, 50);
In_OBVPMSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_OBVPMSmoothingMAType.Name = "OBVPM Smoothing 
Moving Average Type";

In_OBVPMSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_OBVPMSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 



begin drawing at
sc.DataStartIndex = 

(In_OBVPMSetSmoothing.GetYesNo() ? 
In_OBVPMSmoothingPeriod.GetInt() : 0 );

//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBVPM[sc.Index -1];}

//Calculate bar range.
//up bar, positive
if(sc.Close[sc.Index] >= sc.Open[sc.Index]) {Range = 

sc.High[sc.Index] - sc.Low[sc.Index];}
//down bar, negative
else {Range = sc.Low[sc.Index] - sc.High[sc.Index];}
//add change between bars, positive or negative.
Range += sc.Close[sc.Index] - sc.Close[sc.Index -1];

//Calculat Volume type.
//Note: if(Range == 0.0) then nothing happens.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += Range * (float)sc.Volume[sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += Range * 
log( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += Range * 

sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 



(float)sc.Volume[sc.Index] );
}

else { // 3: MA Clip
sc.MovingAverage(sc.Volume, VolumeMA, 

In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.Volume[sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += Range * 

(float)sc.Volume[sc.Index];
}

//handle clipped volume
else {

Balance += Range * 
(float)VolumeMA[sc.Index];

}
}

OBVPM[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVPMSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVPM, Graph_OBVPM, 
In_OBVPMSmoothingMAType.GetMovAvgType(), 
In_OBVPMSmoothingPeriod.GetInt() );

}
else {

Graph_OBVPM[sc.Index] = OBVPM[sc.Index];
}

}

/* 
========================================================
=====================
========================================================
========================
Tool: Scale Study to 100 Graph By Zero Line



========================================================
========================
========================================================
===================== */
SCSFExport scsf_ScaleTo100ByZeroLine(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

//Keep graphs and associated inputs on the same 
index number.

SCSubgraphRef Graph_Line1 = sc.Subgraph[0];
SCSubgraphRef Graph_Line2 = sc.Subgraph[1];
SCSubgraphRef Graph_Line3 = sc.Subgraph[2];
SCSubgraphRef Graph_Line4 = sc.Subgraph[3];
SCSubgraphRef Graph_Line5 = sc.Subgraph[4];
SCInputRef In_InputData1 = sc.Input[0];
SCInputRef In_InputData2 = sc.Input[1];
SCInputRef In_InputData3 = sc.Input[2];
SCInputRef In_InputData4 = sc.Input[3];
SCInputRef In_InputData5 = sc.Input[4];

SCInputRef In_InputCount = sc.Input[5];

int i, iStart, iStop, iLine, LineCount, iData;
float Low, High;
long double Multiplier; //going from small MACD to a 

large 100 scale chart requires a lot of precision.

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Tool: Scale Study to 100 Graph 

By Zero Line";

sc.StudyVersion = 1.1;



// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = VALUEFORMAT_INHERITED; //Set 

output decimal places: 0-6. Also 
sc.BaseGraphValueFormat, VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_USERDEFINED; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

//Set output range.
sc.ScaleRangeTop = 100.0;
sc.ScaleRangeBottom = 0.0;

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Redraw needed for scrolling the chart.
sc.UpdateAlways = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Scale Study to 100 Graph By Zero 
Line. This is a simple translator that will convert an 
oscillator graph with values above and below 0.0 to a 



100 scale graph with 50 being the new middle line (from 
the previous 0.0 line). This is used to combine multiple 
studies on one chart and have a fixed middle point 
instead of several floating middle points that are hard 
to read.\
<ul><li>To use this, first add one of the horizontal 
line studies as the base of the new chart region. I 
prefer \"Lines 5\" but at a minimum set a single line to 
50.0 to be the middle of the range. Go into the Scale 
option, select User Defined, set Top = 100.0 and Bottom 
= 0.0.\
<li>Add your source study to the same chart region as 
the horizontal line(s) and configure your settings with 
all of the lines set to hidden. It is recommended to put 
the source study under the horizontal line study in the 
\"Studies To Graph\" list for clarity.\
<li>Add this Scale study to the same chart region. It is 
recommended to put the Scale study under the source 
study in the \"Studies To Graph\" list for clarity.\
<li>Use the drop down box for \"Based On\" and select 
the source study you just added. The \"Input Data\" 
lines might come up with the wrong value or go blank in 
the configuration box. Select each \"Input Data\" line 
and assign it a new input value from the bottom drop 
down box. If the source study has multiple output lines, 
set every one that should be visible. Note: All of the 5 
lines must have a value. It doesn't matter which value 
the unused lines will get.\
<li>Remember that the first line to be drawn on the 
chart will be below all the other lines. Line 1 will be 
below Line 2. Line 2 will be below Line 3. Make sure to 
account for this in your desired order from the input 
box.\
<li>Set \"Number Of Lines To Draw\" to the number of 
lines you want to see on the chart. If your study only 
has 1 line, then leave the value at 1. If drawing all 3 
lines from MACD, select 3. The remaining lines will be 



skipped over and not drawn.\
<li>On the Subgraphs tab, select your line(s) and assign 
the preferred color and line style. The rest of the 
lines will automatically be set to Ignore once the Scale 
study loads.\
<li>If adding other studies on top of this one that are 
already 100 scale (like Stochastic or RSI), set any 
horizontal lines they have to hidden to avoid those 
lines being drawn on top of previous graph lines.\
<li>To see the unchanged values of the original study, 
open the Tools Values Window and put the mouse cursor in 
Crosshair mode.";

//Output Graphs

Graph_Line1.Name = "Line 1"; //drawn graphs 
must have a name.

Graph_Line1.PrimaryColor = RGB(0, 255, 255);
Graph_Line1.DrawStyle = DRAWSTYLE_LINE;
Graph_Line1.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line1.LineWidth = 1;
Graph_Line1.DrawZeros = 1;

Graph_Line2.Name = "Line 2"; //drawn graphs 
must have a name.

Graph_Line2.PrimaryColor = RGB(0, 255, 0);
Graph_Line2.DrawStyle = DRAWSTYLE_LINE;
Graph_Line2.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line2.LineWidth = 1;
Graph_Line2.DrawZeros = 1;

Graph_Line3.Name = "Line 3"; //drawn graphs 
must have a name.

Graph_Line3.PrimaryColor = RGB(255, 255, 0);
Graph_Line3.DrawStyle = DRAWSTYLE_LINE;



Graph_Line3.LineStyle = LINESTYLE_SOLID; //if 
LineWidth>1, lines will appear solid

Graph_Line3.LineWidth = 1;
Graph_Line3.DrawZeros = 1;

Graph_Line4.Name = "Line 4"; //drawn graphs 
must have a name.

Graph_Line4.PrimaryColor = RGB(255, 128, 0);
Graph_Line4.DrawStyle = DRAWSTYLE_LINE;
Graph_Line4.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line4.LineWidth = 1;
Graph_Line4.DrawZeros = 1;

Graph_Line5.Name = "Line 5"; //drawn graphs 
must have a name.

Graph_Line5.PrimaryColor = RGB(255, 0, 0);
Graph_Line5.DrawStyle = DRAWSTYLE_LINE;
Graph_Line5.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Line5.LineWidth = 1;
Graph_Line5.DrawZeros = 1;

//User Inputs

In_InputCount.Name = "Number Of Lines To Draw";
In_InputCount.SetInt(1);
In_InputCount.SetIntLimits(1, 5);
In_InputCount.SetDescription("Number of lines 

to draw from the Input Data count.");

In_InputData1.Name = "Input Data 1";
In_InputData1.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData1.SetDescription("The input for 

line 1 to draw.");



In_InputData2.Name = "Input Data 2";
In_InputData2.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData2.SetDescription("The input for 

line 2 to draw.");

In_InputData3.Name = "Input Data 3";
In_InputData3.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData3.SetDescription("The input for 

line 3 to draw.");

In_InputData4.Name = "Input Data 4";
In_InputData4.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData4.SetDescription("The input for 

line 4 to draw.");

In_InputData5.Name = "Input Data 5";
In_InputData5.SetInputDataIndex(SC_LAST); //

default to bar close.
In_InputData5.SetDescription("The input for 

line 5 to draw.");

return;
}

// Section 2 - Do data processing here

LineCount = In_InputCount.GetInt();
iStart = sc.IndexOfFirstVisibleBar;
iStop = sc.IndexOfLastVisibleBar;

//if first run...
if (sc.Index == 0) {

//turn off unused lines
for(i=0; i < 5; i++) {



if(i >= LineCount) {
sc.Subgraph[i].DrawStyle = 

DRAWSTYLE_IGNORE;

sc.Subgraph[i].DisplayNameValueInWindowsFlags = 0;
}

}
}

//find the lowest and highest numbers of all the 
lines.

iData = sc.Input[0].GetInputDataIndex();
Low = sc.BaseDataIn[iData][iStart];
High = sc.BaseDataIn[iData][iStart];
for (iLine=0; iLine < LineCount; iLine++) {

iData = sc.Input[iLine].GetInputDataIndex();
//find the lowest and highest numbers.
for(i=iStart; i <= iStop; i++) {

if(Low > sc.BaseDataIn[iData][i]) {Low = 
sc.BaseDataIn[iData][i];}

if(High < sc.BaseDataIn[iData][i]) {High = 
sc.BaseDataIn[iData][i];}

}
}

//select the largest numbers. need greatest distance 
away from 0.

if(Low < 0.0) {Low *= -1.0;} //keep it positive
if(Low > High) {High = Low;}
//create the multiplier
Multiplier = 100.0 / (2.0 * (long double)High);

//loop through active lines and scale them.
for (iLine=0; iLine < LineCount; iLine++) {

iData = sc.Input[iLine].GetInputDataIndex();
//scale the range
for(i=iStart; i <= iStop; i++) {

sc.Subgraph[iLine][i] = ((long 



double)sc.BaseDataIn[iData][i] * Multiplier) + 50.0;
}

}
}

/* 
========================================================
=====================
========================================================
========================
Trade Testing: Constant Entry For An Exit Management 
Program
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_TradeTesting_ConstantEntryForAnExitManagementProgra
m(SCStudyInterfaceRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_Slow = sc.Subgraph[0];
SCSubgraphRef Graph_Fast = sc.Subgraph[1];
SCSubgraphRef Graph_LongEntry = sc.Subgraph[2];
SCSubgraphRef Graph_LongExit = sc.Subgraph[3];
SCSubgraphRef Graph_ShortEntry = sc.Subgraph[4];
SCSubgraphRef Graph_ShortExit = sc.Subgraph[5];

SCInputRef In_Enabled = sc.Input[0];
SCInputRef InFlag_ServerConnectionState = 

sc.Input[1];
SCInputRef InFlag_IsAutoTradingEnabled = 

sc.Input[2];
SCInputRef InFlag_IsChartTradeModeOn = sc.Input[3];
SCInputRef InFlag_GlobalTradeSimulationIsOn = 

sc.Input[4];



SCInputRef In_ExecuteOnce = sc.Input[5];
SCInputRef In_Volume = sc.Input[6];
SCInputRef In_SlowMA = sc.Input[7];
SCInputRef In_FastMA = sc.Input[8];

s_SCNewOrder NewOrder;
s_SCPositionData PositionData;
SCString LogText;

int itmp, Direction, RC;

if (sc.SetDefaults)
{

// Set the study configuration and defaults.

//Long descriptive name.
sc.GraphName = "Trade Testing: Constant Entry 

For An Exit Management Program";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1;  //Auto looping is enabled.

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = VALUEFORMAT_INHERITED; //Set 

output decimal places: 0-6. Also 
sc.BaseGraphValueFormat, VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_SAMEASREGION; //make 
sure the graphs line up with the bars.

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 



SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Trading Settings. Start locked down.
sc.CalculationPrecedence = 

VERY_LOW_PREC_LEVEL; //other dependent studies get 
calculated first.

sc.MaintainTradeStatisticsAndTradesData = 
true; //needed for trading functions.

sc.AllowOnlyOneTradePerBar = false;
sc.AllowMultipleEntriesInSameDirection = true;
sc.AllowEntryWithWorkingOrders = true;
sc.SupportReversals = true;

sc.AllowOppositeEntryWithOpposingPositionOrOrders = 
true;

sc.SupportAttachedOrdersForTrading = false; //
don't use attach orders from the chart Trading Window.

sc.UseGUIAttachedOrderSetting = false; //don't 
use attach orders from the chart Trading Window.

sc.CancelAllOrdersOnEntriesAndReversals = 
true; //start fresh going in.

sc.CancelAllWorkingOrdersOnExit = true; //
allows for exits with attached orders.

sc.SendOrdersToTradeService = false;
sc.UpdateAlways = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Trade Testing: Constant Entry For 
An Exit Management Program. This is a torture test for 
another program that manages exit trades. As soon as no 
active trade is detected, a new trade will be entered at 
the current market price. If the Fast MA is above the 



Slow MA, the trade will be entered long. If the Fast MA 
is below the Slow MA, the trade will be entered short. 
Trading will not start until there are enough bars to 
draw the Slow MA. Make sure the Flags show \"Yes\" 
before running the program in Replay Mode.\
<p>NEVER, EVER modify this program to perform real 
trades. It will cause you a trading disaster. It 
currently will only activate if in Simulation Mode. If 
nothing happens, check that you are in Simulation 
Mode.";

//Output Graphs

//To avoid confusion, going long is always up 
arrows, short is down. Entry is green. Exit is red.

Graph_LongEntry.Name = "Long Entry";
Graph_LongEntry.PrimaryColor = RGB(0, 255, 0);
Graph_LongEntry.DrawStyle = DRAWSTYLE_ARROWUP;
Graph_LongEntry.LineWidth = 4;
Graph_LongEntry.DrawZeros = 0;
Graph_LongEntry.DisplayNameValueInWindowsFlags 

= 0;

Graph_LongExit.Name = "Long Exit";
Graph_LongExit.PrimaryColor = RGB(255, 0, 0);
Graph_LongExit.DrawStyle = DRAWSTYLE_ARROWUP;
Graph_LongExit.LineWidth = 4;
Graph_LongExit.DrawZeros = 0;
Graph_LongExit.DisplayNameValueInWindowsFlags = 

0;

Graph_ShortEntry.Name = "Short Entry";
Graph_ShortEntry.PrimaryColor = RGB(0, 255, 0);
Graph_ShortEntry.DrawStyle = 

DRAWSTYLE_ARROWDOWN;
Graph_ShortEntry.LineWidth = 4;



Graph_ShortEntry.DrawZeros = 0;
Graph_ShortEntry.DisplayNameValueInWindowsFlags 

= 0;

Graph_ShortExit.Name = "Short Exit";
Graph_ShortExit.PrimaryColor = RGB(255, 0, 0);
Graph_ShortExit.DrawStyle = 

DRAWSTYLE_ARROWDOWN;
Graph_ShortExit.LineWidth = 4;
Graph_ShortExit.DrawZeros = 0;
Graph_ShortExit.DisplayNameValueInWindowsFlags 

= 0;

Graph_Slow.Name = "Slow"; //drawn graphs must 
have a name.

Graph_Slow.PrimaryColor = RGB(255, 0, 0);
Graph_Slow.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
Graph_Slow.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Slow.LineWidth = 2;
Graph_Slow.DrawZeros = 0;

Graph_Fast.Name = "Fast"; //drawn graphs must 
have a name.

Graph_Fast.PrimaryColor = RGB(0, 0, 255);
Graph_Fast.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
Graph_Fast.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Fast.LineWidth = 2;
Graph_Fast.DrawZeros = 0;

In_Enabled.Name = "Did you read the 
instructions?";

In_Enabled.SetYesNo(0);



In_Enabled.SetDescription("Enables trading 
operations.");

InFlag_ServerConnectionState.Name = "FLAG: File 
>> Disconnect";

InFlag_ServerConnectionState.SetYesNo(!
sc.ServerConnectionState);

InFlag_ServerConnectionState.SetDescription("Needs 
\"Yes\".<p>This is a flag value shown for convenience. 
Changing this value here does nothing. Go to the menu 
option to make the change. Note that some flags affect 
other flags. Close and reopen settings to see if the new 
value took.");

InFlag_IsAutoTradingEnabled.Name = "FLAG: Trade 
>> Auto Trading Enabled";

InFlag_IsAutoTradingEnabled.SetYesNo(sc.IsAutoTradingEna
bled);

InFlag_IsAutoTradingEnabled.SetDescription("Needs 
\"Yes\".<p>This is a flag value shown for convenience. 
Changing this value here does nothing. Go to the menu 
option to make the change. Note that some flags affect 
other flags. Close and reopen settings to see if the new 
value took.");

InFlag_IsChartTradeModeOn.Name = "FLAG: Trade 
>> Chart Trade Mode On";

InFlag_IsChartTradeModeOn.SetYesNo(sc.IsChartTradeModeOn
);

InFlag_IsChartTradeModeOn.SetDescription("Needs 
\"Yes\".<p>This is a flag value shown for convenience. 
Changing this value here does nothing. Go to the menu 
option to make the change. Note that some flags affect 



other flags. Close and reopen settings to see if the new 
value took.");

InFlag_GlobalTradeSimulationIsOn.Name = "FLAG: 
Trade >> Trade Simulation Mode On";

InFlag_GlobalTradeSimulationIsOn.SetYesNo(sc.GlobalTrade
SimulationIsOn);

InFlag_GlobalTradeSimulationIsOn.SetDescription("Sim 
mode needs to be on for testing. Otherwise this program 
will not run.<p>This is a flag value shown for 
convenience. Changing this value here does nothing. Go 
to the menu option to make the change. Close and reopen 
settings to see if the new value took.");

In_ExecuteOnce.Name = "Execute only once?";
In_ExecuteOnce.SetYesNo(0);
In_ExecuteOnce.SetDescription("Execute only one 

trade then disable instead of looping and always 
executing a trade.");

In_Volume.Name = "Trade Volume Size";
In_Volume.SetInt(10);
In_Volume.SetIntLimits(1, 1000000);
In_Volume.SetDescription("Size of the trade 

volume.");

In_SlowMA.Name = "Slow MA Period";
In_SlowMA.SetInt(50);
In_SlowMA.SetIntLimits(2, 1000);
In_SlowMA.SetDescription("Number of bars for 

the period. Usually 50 or higher.");

In_FastMA.Name = "Fast MA Period";
In_FastMA.SetInt(10);



In_FastMA.SetIntLimits(2, 1000);
In_FastMA.SetDescription("Number of bars for 

the period. Usually less than 50.");

///INVERT OPTION

return;
}

//Set the flags.
InFlag_ServerConnectionState.SetYesNo(!

sc.ServerConnectionState);

InFlag_IsAutoTradingEnabled.SetYesNo(sc.IsAutoTradingEna
bled);

InFlag_IsChartTradeModeOn.SetYesNo(sc.IsChartTradeModeOn
);

InFlag_GlobalTradeSimulationIsOn.SetYesNo(sc.GlobalTrade
SimulationIsOn);

//Force sim mode on for this program to work.
//NEVER use this program for real trading.
if(sc.GlobalTradeSimulationIsOn == 0) 

{In_Enabled.SetYesNo(0);}

//Force other flags.
if(sc.IsAutoTradingEnabled == 0) 

{In_Enabled.SetYesNo(0);}
if(sc.IsChartTradeModeOn == 0) 

{In_Enabled.SetYesNo(0);}

//Nothing to do if disabled.
if(In_Enabled.GetYesNo() == 0) {return;}

//If first run.



if (sc.Index == 0) {
//Set the index of the first array element to 

begin drawing at
sc.DataStartIndex = In_SlowMA.GetInt() - 1;
//Maximum position allowed.
sc.MaximumPositionAllowed = In_Volume.GetInt();
//Scaling must be outside of the sc.SetDefaults 

code block since they have a dependency upon an actual 
chart object existing.

sc.SupportTradingScaleIn = 0;
sc.SupportTradingScaleOut = 0;
//Make sure fast<slow;
if(In_FastMA.GetInt() > In_SlowMA.GetInt()) {

itmp = In_FastMA.GetInt();
In_FastMA.SetInt(In_SlowMA.GetInt());
In_SlowMA.SetInt(itmp);
}

}

// Calculate the moving average
sc.SimpleMovAvg(sc.Close, Graph_Fast, 

In_FastMA.GetInt());
sc.SimpleMovAvg(sc.Close, Graph_Slow, 

In_SlowMA.GetInt());

//Not enough data yet.
if( sc.Index < In_SlowMA.GetInt() ) {return;}

//Reset conditions
if(sc.DownloadingHistoricalData) {return;} //Cannot 

manage orders when downloading data.
if(sc.IsFullRecalculation) {return;} //Cannot manage 

orders when recalculating.

//Get current trade status.
sc.GetTradePosition(PositionData);



//Only enter a trade if one doesn't exist.
if(PositionData.PositionQuantity != 0) {return;}

//Get new trade direction.
if(Graph_Fast[sc.Index] > Graph_Slow[sc.Index]) 

{Direction = 1;}
else {Direction = -1;}

//Create a new order.
NewOrder.Reset();
NewOrder.OrderQuantity = In_Volume.GetInt();
NewOrder.OrderType = SCT_ORDERTYPE_MARKET;
NewOrder.TimeInForce = SCT_TIF_GTC;
if(Direction > 0) { //go long

RC = sc.BuyEntry(NewOrder);
if(RC>0) {Graph_LongEntry[sc.Index] = 

sc.Low[sc.Index];}
LogText.Format("%s Long Entry: Trade Test Entry 

(RC=%d), Price Current: %f", 
PositionData.Symbol.GetChars(), RC, sc.Close[sc.Index]);

}
else { //go short

RC = sc.SellEntry(NewOrder);
if(RC>0) {Graph_ShortEntry[sc.Index] = 

sc.High[sc.Index];}
LogText.Format("%s Short Entry: Trade Test 

Entry (RC=%d), Price Current: %f", 
PositionData.Symbol.GetChars(), RC, sc.Close[sc.Index]);

}
sc.AddMessageToLog(LogText, 0);

if(In_ExecuteOnce.GetYesNo()) 
{In_Enabled.SetYesNo(0);}

// ??? eventually set exit trade arrow ???

return;



}

/* 
========================================================
=====================
========================================================
========================
Trade: Brett's Multi-Function Trailing Stop
========================================================
========================
========================================================
===================== */
/*
Brett Johnson's Multi-Function Trailing Stop
Copyright 2015 under GNU GPL v1. If you use this code in 
your own program, share it like I have.

This program provides a trailing stop based on a moving 
average. This helps prevent premature
exits caused by "bar whiskers" and some stop running. 
There is also:
 * A traditional trailing stop further away for safety.
 * An exit trend line useful for catching channel break 
outs.
 * A price target feature.
 * An exit based on the time of day (such as closing).
 * An exit based on the end of the trading week 
(avoiding weekend gaps). 
*/

//Global
#define DEBUGON 0 //enable or disable some of the 
debugging code
#define DEBUGLOG "DebugOrderList.log" //SC will put this 
log file in the Data dir.
enum TradeDirection {TD_None, TD_Long, TD_Short};
enum ResetCodes {RESET_ZERO, RESET_MANUAL, 



RESET_DOWNLOADINGDATA, RESET_FULLRECALCULATION, 
RESET_VOLUMECHANGE, RESET_REPLAY};

//Debug: Print out data type sizes to log file to see 
variable type size limitations.
void debug_DataTypeSizes() {

//open output log
FILE *FileOut;
FileOut = fopen(DEBUGLOG, "a"); //"a" is append 

text. DEBUGLOG will be in the Data dir.
if(!FileOut) {return;} //abort on error
setvbuf(FileOut, NULL, _IOFBF, (1*1024)); //output 

buffering: 1k
fprintf(FileOut, 

"\n==============================\n");
fprintf(FileOut, "Data Type    Bytes\n");

    fprintf(FileOut, "---------    -----\n");
    fprintf(FileOut, "char           %d\n", 
sizeof(char));
    fprintf(FileOut, "int8_t         %d\n", 
sizeof(int8_t));
    fprintf(FileOut, "short          %d\n", 
sizeof(short));
    fprintf(FileOut, "int16_t        %d\n", 
sizeof(int16_t));
    fprintf(FileOut, "int            %d\n", 
sizeof(int));
    fprintf(FileOut, "int32_t        %d\n", 
sizeof(int32_t));
    fprintf(FileOut, "long           %d\n", 
sizeof(long));
    fprintf(FileOut, "long long      %d\n", sizeof(long 
long));
    fprintf(FileOut, "int64_t        %d\n", 
sizeof(int64_t));
    fprintf(FileOut, "float          %d\n", 
sizeof(float));



    fprintf(FileOut, "double         %d\n", 
sizeof(double));
    fprintf(FileOut, "long double    %d\n", sizeof(long 
double));

fprintf(FileOut, "pointer        %d\n", sizeof(int 
*));

fprintf(FileOut, "FILE           %d\n", 
sizeof(FILE));
    fprintf(FileOut, "time_t         %d\n", 
sizeof(time_t));

fprintf(FileOut, 
"\n==============================\n");

fclose(FileOut);
} //void debug_DataTypeSizes

//Convert week day number to String. Sunday=0
char *DayOfWeekToString(const int StatusCode, char 
*TempStr, const unsigned int StrSize) {

switch(StatusCode) {
case(SUNDAY): strncpy(TempStr, "Sunday", 

StrSize); break;
case(MONDAY): strncpy(TempStr, "Monday", 

StrSize); break;
case(TUESDAY): strncpy(TempStr, "Tuesday", 

StrSize); break;
case(WEDNESDAY): strncpy(TempStr, "Wednesday", 

StrSize); break;
case(THURSDAY): strncpy(TempStr, "Thursday", 

StrSize); break;
case(FRIDAY): strncpy(TempStr, "Friday", 

StrSize); break;
case(SATURDAY): strncpy(TempStr, "Saturday", 

StrSize); break;
default: strncpy(TempStr, "[Error: Week Day Not 

Defined]", StrSize); break;
} //end switch



return TempStr;
} //end char *DayOfWeekToString

//Debug: Convert reset number to String.
char *ResetToString(const int StatusCode, char *TempStr, 
const unsigned int StrSize) {

switch(StatusCode) {
case(RESET_ZERO): strncpy(TempStr, 

"RESET_ZERO", StrSize); break;
case(RESET_MANUAL): strncpy(TempStr, 

"RESET_MANUAL", StrSize); break;
case(RESET_DOWNLOADINGDATA): strncpy(TempStr, 

"RESET_DOWNLOADINGDATA", StrSize); break;
case(RESET_FULLRECALCULATION): strncpy(TempStr, 

"RESET_FULLRECALCULATION", StrSize); break;
case(RESET_VOLUMECHANGE): strncpy(TempStr, 

"RESET_VOLUMECHANGE", StrSize); break;
case(RESET_REPLAY): strncpy(TempStr, 

"RESET_REPLAY", StrSize); break;
default: strncpy(TempStr, "[Error: Reset Code 

Not Defined]", StrSize); break;
} //end switch

return TempStr;
} //end char *ResetToString

//Debug: Convert Order Status Code to String
char *OSCToString(const int StatusCode, char *TempStr, 
const unsigned int StrSize) {

switch(StatusCode) {
//case(SCT_OSC_WORKING): strncpy(TempStr, 

"SCT_OSC_WORKING", StrSize); break; //mentioned in docs 
but undefined

case(SCT_OSC_OPEN): strncpy(TempStr, 
"SCT_OSC_OPEN", StrSize); break;

case(SCT_OSC_FILLED): strncpy(TempStr, 



"SCT_OSC_FILLED", StrSize); break;
case(SCT_OSC_CANCELED): strncpy(TempStr, 

"SCT_OSC_CANCELED", StrSize); break;
case(SCT_OSC_ERROR): strncpy(TempStr, 

"SCT_OSC_ERROR", StrSize); break;
case(SCT_OSC_UNSPECIFIED): strncpy(TempStr, 

"SCT_OSC_UNSPECIFIED", StrSize); break;
case(SCT_OSC_ORDERSENT): strncpy(TempStr, 

"SCT_OSC_ORDERSENT", StrSize); break;
case(SCT_OSC_PENDINGOPEN): strncpy(TempStr, 

"SCT_OSC_PENDINGOPEN", StrSize); break;
case(SCT_OSC_PENDING_CHILD_CLIENT): 

strncpy(TempStr, "SCT_OSC_PENDING_CHILD_CLIENT", 
StrSize); break;

case(SCT_OSC_PENDING_CHILD_SERVER): 
strncpy(TempStr, "SCT_OSC_PENDING_CHILD_SERVER", 
StrSize); break;

case(SCT_OSC_PENDINGMODIFY): strncpy(TempStr, 
"SCT_OSC_PENDINGMODIFY", StrSize); break;

case(SCT_OSC_PENDINGCANCEL): strncpy(TempStr, 
"SCT_OSC_PENDINGCANCEL", StrSize); break;

default: strncpy(TempStr, "[Error: SCT_OSC Not 
Defined]", StrSize); break;

} //end switch
return TempStr;
} //end char *OSCToString

//Debug: Convert Order Error Code to String
char *SkippedToString(const int StatusCode, char 
*TempStr, const unsigned int StrSize) {

switch(StatusCode) {
case(SCT_SKIPPED_FULL_RECALC): strncpy(TempStr, 

"SCT_SKIPPED_FULL_RECALC", StrSize); break;
case(SCT_SKIPPED_DOWNLOADING_HISTORICAL_DATA): 

strncpy(TempStr, 
"SCT_SKIPPED_DOWNLOADING_HISTORICAL_DATA", StrSize); 



break;
case(SCT_SKIPPED_ONLY_ONE_TRADE_PER_BAR): 

strncpy(TempStr, "SCT_SKIPPED_ONLY_ONE_TRADE_PER_BAR", 
StrSize); break;

case(SCT_SKIPPED_INVALID_INDEX_SPECIFIED): 
strncpy(TempStr, "SCT_SKIPPED_INVALID_INDEX_SPECIFIED", 
StrSize); break;

case(SCT_SKIPPED_TOO_MANY_NEW_BARS_DURING_UPDATE): 
strncpy(TempStr, 
"SCT_SKIPPED_TOO_MANY_NEW_BARS_DURING_UPDATE", StrSize); 
break;

default: strncpy(TempStr, "[Error: SCT_SKIPPED 
Not Defined]", StrSize); break;

} //end switch
return TempStr;
} //end char *SkippedToString

//Debug: Convert Order Type Code to String
char *OrderTypeToString(const int StatusCode, char 
*TempStr, const unsigned int StrSize) {

switch(StatusCode) {
case(SCT_ORDERTYPE_MARKET): strncpy(TempStr, 

"SCT_ORDERTYPE_MARKET", StrSize); break;
//case(SCT_MARKET): strncpy(TempStr, 

"SCT_MARKET", StrSize); break; //older enum no longer 
used

case(SCT_ORDERTYPE_LIMIT): strncpy(TempStr, 
"SCT_ORDERTYPE_LIMIT", StrSize); break;

case(SCT_ORDERTYPE_STOP): strncpy(TempStr, 
"SCT_ORDERTYPE_STOP", StrSize); break;

case(SCT_ORDERTYPE_STOP_LIMIT): 
strncpy(TempStr, "SCT_ORDERTYPE_STOP_LIMIT", StrSize); 
break;

case(SCT_ORDERTYPE_MARKET_IF_TOUCHED): 
strncpy(TempStr, "SCT_ORDERTYPE_MARKET_IF_TOUCHED", 



StrSize); break;
case(SCT_ORDERTYPE_LIMIT_CHASE): 

strncpy(TempStr, "SCT_ORDERTYPE_LIMIT_CHASE", StrSize); 
break;

case(SCT_ORDERTYPE_LIMIT_TOUCH_CHASE): 
strncpy(TempStr, "SCT_ORDERTYPE_LIMIT_TOUCH_CHASE", 
StrSize); break;

case(SCT_ORDERTYPE_TRAILING_STOP): 
strncpy(TempStr, "SCT_ORDERTYPE_TRAILING_STOP", 
StrSize); break;

case(SCT_ORDERTYPE_TRAILING_STOP_LIMIT): 
strncpy(TempStr, "SCT_ORDERTYPE_TRAILING_STOP_LIMIT", 
StrSize); break;

case(SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS): 
strncpy(TempStr, 
"SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_3_OFFSETS", 
StrSize); break;

case(SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSE
TS): strncpy(TempStr, 
"SCT_ORDERTYPE_TRIGGERED_TRAILING_STOP_LIMIT_3_OFFSETS", 
StrSize); break;

case(SCT_ORDERTYPE_STEP_TRAILING_STOP): 
strncpy(TempStr, "SCT_ORDERTYPE_STEP_TRAILING_STOP", 
StrSize); break;

case(SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT): 
strncpy(TempStr, 
"SCT_ORDERTYPE_STEP_TRAILING_STOP_LIMIT", StrSize); 
break;

case(SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP): 
strncpy(TempStr, 
"SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP", StrSize); 
break;

case(SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT): 



strncpy(TempStr, 
"SCT_ORDERTYPE_TRIGGERED_STEP_TRAILING_STOP_LIMIT", 
StrSize); break;

case(SCT_ORDERTYPE_OCO_LIMIT_STOP): 
strncpy(TempStr, "SCT_ORDERTYPE_OCO_LIMIT_STOP", 
StrSize); break;

case(SCT_ORDERTYPE_OCO_LIMIT_STOP_LIMIT): 
strncpy(TempStr, "SCT_ORDERTYPE_OCO_LIMIT_STOP_LIMIT", 
StrSize); break;

case(SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP): 
strncpy(TempStr, "SCT_ORDERTYPE_OCO_BUY_STOP_SELL_STOP", 
StrSize); break;

case(SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT): 
strncpy(TempStr, 
"SCT_ORDERTYPE_OCO_BUY_STOP_LIMIT_SELL_STOP_LIMIT", 
StrSize); break;

case(SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT): 
strncpy(TempStr, 
"SCT_ORDERTYPE_OCO_BUY_LIMIT_SELL_LIMIT", StrSize); 
break;

default: strncpy(TempStr, "[Error: 
SCT_ORDERTYPE Not Defined]", StrSize); break;

} //end switch
return TempStr;
} //end char *OrderTypeToString

//Debug: Convert Move To Break Even Action Type Code to 
String
char *MoveToBEToString(const int StatusCode, char 
*TempStr, const unsigned int StrSize) {

switch(StatusCode) {
case(MOVETO_BE_ACTION_TYPE_OFFSET_TRIGGERED): 

strncpy(TempStr, 
"MOVETO_BE_ACTION_TYPE_OFFSET_TRIGGERED", StrSize); 
break;



case(MOVETO_BE_ACTION_TYPE_OCO_GROUP_TRIGGERED): 
strncpy(TempStr, 
"MOVETO_BE_ACTION_TYPE_OCO_GROUP_TRIGGERED", StrSize); 
break;

case(MOVETO_BE_ACTION_TYPE_TRAIL_TO_BREAKEVEN): 
strncpy(TempStr, 
"MOVETO_BE_ACTION_TYPE_TRAIL_TO_BREAKEVEN", StrSize); 
break;

case(MOVETO_BE_ACTION_TYPE_OFFSET_TRIGGERED_TRAIL_TO_BRE
AKEVEN): strncpy(TempStr, 
"MOVETO_BE_ACTION_TYPE_OFFSET_TRIGGERED_TRAIL_TO_BREAKEV
EN", StrSize); break;

default: strncpy(TempStr, "[Error: 
MOVETO_BE_ACTION_TYPE Not Defined]", StrSize); break;

} //end switch
return TempStr;
} //end char *MoveToBEToString

//Debug: Convert Trading Error Code to String
char *TradingErrorToString(const int StatusCode, char 
*TempStr, const unsigned int StrSize) {

switch(StatusCode) {
case(SCTRADING_ORDER_ERROR): strncpy(TempStr, 

"SCTRADING_ORDER_ERROR", StrSize); break; //-1, 
BuyEntry, BuyExit, SellEntry, SellExit, GetOrderByID, 
GetOrderByIndex

case(SCTRADING_NOT_OCO_ORDER_TYPE): 
strncpy(TempStr, "SCTRADING_NOT_OCO_ORDER_TYPE", 
StrSize); break; //-2

default:
if(StatusCode > 0) {strncpy(TempStr, "Order 

Size Accepted", StrSize);}
else {strncpy(TempStr, "[Error: SCTRADING 

Not Defined]", StrSize);}



break;
} //end switch

return TempStr;
} //end char *TradingErrorToString

//Debug: Print out all orders in the system.
//This is used to see what information is available and 
what has been done.
int debug_PrintOrders(SCStudyInterfaceRef sc) {

int i, ListSize, PrintCount;
int Year, Month, Day, Hour, Minute, Second;
char TimeStr[30+1], TempStr[100+1];
SCDateTime TimeNow;
s_SCPositionData PositionData;
s_SCTradeOrder TradeOrder;
s_ACSTrade ACSTrade;
s_SCOrderFillData OrderFillData;

//open output log
FILE *FileOut;
FileOut = fopen(DEBUGLOG, "a"); //"a" is append 

text. DEBUGLOG will be in the Data dir.
if(!FileOut) {return -1;} //abort on error
setvbuf(FileOut, NULL, _IOFBF, (10*1024)); //output 

buffering: 10k

//initialize variables
PrintCount = 0;
TimeNow = sc.CurrentSystemDateTime;
sprintf(TimeStr, "%04d-%02d-%02d %d:%02d.%02d", 

TimeNow.GetYear(), TimeNow.GetMonth(), TimeNow.GetDay(), 
TimeNow.GetHour(), TimeNow.GetMinute(), 
TimeNow.GetSecond() );

//print separator
fprintf(FileOut, "\n========== %s 



====================\n", TimeStr);
fprintf(FileOut, "Mode: %s\n", 

(sc.SendOrdersToTradeService==0?"Simulation":"Live 
Trading"));

//s_SCPositionData: Get overall current trade 
status.

sc.GetTradePosition(PositionData);
PrintCount++;
fprintf(FileOut, "\ns_SCPositionData: (%s)\n", 

(sc.SendOrdersToTradeService==0?"Simulation":"Live 
Trading"));

fprintf(FileOut, "   Symbol: %s\n", 
PositionData.Symbol.GetChars());

fprintf(FileOut, "   PositionQuantity: %d\n", 
PositionData.PositionQuantity);

fprintf(FileOut, "   AveragePrice: %f\n", 
PositionData.AveragePrice);

fprintf(FileOut, "   OpenProfitLoss: %f\n", 
PositionData.OpenProfitLoss);

fprintf(FileOut, "   CumulativeProfitLoss: %f\n", 
PositionData.CumulativeProfitLoss);

fprintf(FileOut, "   DailyProfitLoss: %f\n", 
PositionData.DailyProfitLoss);

fprintf(FileOut, "   MaximumOpenPositionProfit: 
%f\n", PositionData.MaximumOpenPositionProfit);

fprintf(FileOut, "   MaximumOpenPositionLoss: %f\n", 
PositionData.MaximumOpenPositionLoss);

fprintf(FileOut, "   LastTradeProfitLoss: %f\n", 
PositionData.LastTradeProfitLoss);

fprintf(FileOut, "   
PositionQuantityWithAllWorkingOrders: %d\n", 
PositionData.PositionQuantityWithAllWorkingOrders);

fprintf(FileOut, "   
PositionQuantityWithExitWorkingOrders: %d\n", 
PositionData.PositionQuantityWithExitWorkingOrders);

fprintf(FileOut, "   WorkingOrdersExist: %d\n", 



PositionData.WorkingOrdersExist);

PositionData.LastFillDateTime.GetDateTimeYMDHMS(Year, 
Month, Day, Hour, Minute, Second);

fprintf(FileOut, "   LastFillDateTime: %04d-%02d-
%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, Minute, 
Second);

PositionData.LastEntryDateTime.GetDateTimeYMDHMS(Year, 
Month, Day, Hour, Minute, Second);

fprintf(FileOut, "   LastEntryDateTime: %04d-%02d-
%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, Minute, 
Second);

PositionData.LastExitDateTime.GetDateTimeYMDHMS(Year, 
Month, Day, Hour, Minute, Second);

fprintf(FileOut, "   LastExitDateTime: %04d-%02d-
%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, Minute, 
Second);

//s_SCTradeOrder: Get individual trade orders.
//Index 0 is newest entry.
i=0;
while(sc.GetOrderByIndex(i, TradeOrder) != 

SCTRADING_ORDER_ERROR) {
PrintCount++;
fprintf(FileOut, "\ns_SCTradeOrder: %d (%s)\n", 

i, (sc.SendOrdersToTradeService==0?"Simulation":"Live 
Trading"));

fprintf(FileOut, "   Symbol: %s\n", 
TradeOrder.Symbol.GetChars());

fprintf(FileOut, "   InternalOrderID: %d\n", 
TradeOrder.InternalOrderID);

fprintf(FileOut, "   ParentInternalOrderID: %d 
(%s)\n", TradeOrder.ParentInternalOrderID, 
(TradeOrder.ParentInternalOrderID==0?"Parent":"Attached"
));



fprintf(FileOut, "   LinkID: %d\n", 
TradeOrder.LinkID); //if !=0 and attached order with >1 
OCO Order Group, has split OrderQuantity.

fprintf(FileOut, "   OrderType: %s\n", 
TradeOrder.OrderType.GetChars());

fprintf(FileOut, "   OrderTypeAsInt: %d (%s)
\n", TradeOrder.OrderTypeAsInt, 
OrderTypeToString(TradeOrder.OrderTypeAsInt, TempStr, 
100));

fprintf(FileOut, "   OrderQuantity: %d\n", 
TradeOrder.OrderQuantity);

fprintf(FileOut, "   FilledQuantity: %d\n", 
TradeOrder.FilledQuantity);

fprintf(FileOut, "   BuySell: %d (%s)\n", 
TradeOrder.BuySell, 
(TradeOrder.BuySell==BSE_BUY?"BSE_BUY":"BSE_SELL"));

fprintf(FileOut, "   Price1: %f\n", 
TradeOrder.Price1);

fprintf(FileOut, "   Price2: %f\n", 
TradeOrder.Price2);

fprintf(FileOut, "   AvgFillPrice: %f\n", 
TradeOrder.AvgFillPrice);

fprintf(FileOut, "   OrderStatusCode: %d (%s)
\n", TradeOrder.OrderStatusCode, 
OSCToString(TradeOrder.OrderStatusCode, TempStr, 100));

TradeOrder.LastActivityTime.GetDateTimeYMDHMS(Year, 
Month, Day, Hour, Minute, Second);

fprintf(FileOut, "   LastActivityTime: %04d-
%02d-%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, 
Minute, Second);

TradeOrder.EntryDateTime.GetDateTimeYMDHMS(Year, Month, 
Day, Hour, Minute, Second);

fprintf(FileOut, "   EntryDateTime: %04d-%02d-
%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, Minute, 
Second);



i++;
} //end while TradeOrder

//s_ACSTrade: Completed trades.
//Last entry index is newest entry.
ListSize = sc.GetTradeListSize();
for(i=0; i<ListSize; i++) {

PrintCount++;
sc.GetTradeListEntry(i, ACSTrade);
fprintf(FileOut, "\ns_ACSTrade: %d%s (%s)\n", 

i, (ACSTrade.CloseDateTime.GetYear()<1900?" (Open)":""), 
(sc.SendOrdersToTradeService==0?"Simulation":"Live 
Trading"));

ACSTrade.OpenDateTime.GetDateTimeYMDHMS(Year, 
Month, Day, Hour, Minute, Second);

fprintf(FileOut, "   OpenDateTime: %04d-%02d-
%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, Minute, 
Second);

ACSTrade.CloseDateTime.GetDateTimeYMDHMS(Year, 
Month, Day, Hour, Minute, Second);

fprintf(FileOut, "   CloseDateTime: %04d-%02d-
%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, Minute, 
Second); //CloseDateTime Year = 1899 = open trade.

fprintf(FileOut, "   TradeType: %d (%s)\n", 
ACSTrade.TradeType, 
(ACSTrade.TradeType>0?"Long":"Short"));

fprintf(FileOut, "   EntryQuantity: %d\n", 
ACSTrade.EntryQuantity);

fprintf(FileOut, "   ExitQuantity: %d%s\n", 
ACSTrade.ExitQuantity, 
(ACSTrade.ExitQuantity<ACSTrade.MaxOpenQuantity?" 
(Open)":"")); //ExitQuantity < MaxOpenQuantity = Open

fprintf(FileOut, "   MaxOpenQuantity: %d\n", 
ACSTrade.MaxOpenQuantity);

fprintf(FileOut, "   AverageEntryPrice: %f\n", 
ACSTrade.AverageEntryPrice);

fprintf(FileOut, "   AverageExitPrice: %f\n", 



ACSTrade.AverageExitPrice);
fprintf(FileOut, "   OpenProfitLoss: %f\n", 

ACSTrade.OpenProfitLoss);
fprintf(FileOut, "   ClosedProfitLoss: %f\n", 

ACSTrade.ClosedProfitLoss);
fprintf(FileOut, "   MaximumOpenPositionProfit: 

%f\n", ACSTrade.MaximumOpenPositionProfit);
fprintf(FileOut, "   MaximumOpenPositionLoss: 

%f\n", ACSTrade.MaximumOpenPositionLoss);
fprintf(FileOut, "   MaximumRunup: %f\n", 

ACSTrade.MaximumRunup);
fprintf(FileOut, "   MaximumDrawdown: %f\n", 

ACSTrade.MaximumDrawdown);
fprintf(FileOut, "   Commission: %f\n", 

ACSTrade.Commission);
} // end for ACSTrade

//s_SCOrderFillData: Order fill information. 
Completed individual order actions.

//Last entry index is newest entry.
ListSize = sc.GetOrderFillArraySize();
for(i=0; i<ListSize; i++) {

PrintCount++;
sc.GetOrderFillEntry(i, OrderFillData);
fprintf(FileOut, "\ns_SCOrderFillData: %d (%s)

\n", i, 
(sc.SendOrdersToTradeService==0?"Simulation":"Live 
Trading"));

fprintf(FileOut, "   Symbol: %s\n", 
OrderFillData.Symbol.GetChars());

fprintf(FileOut, "   TradeAccount: %s\n", 
OrderFillData.TradeAccount.GetChars());

fprintf(FileOut, "   InternalOrderID: %d\n", 
OrderFillData.InternalOrderID);

fprintf(FileOut, "   BuySell: %d (%s)\n", 
OrderFillData.BuySell, 
(OrderFillData.BuySell==BSE_BUY?"BSE_BUY":"BSE_SELL"));



fprintf(FileOut, "   Quantity: %d\n", 
OrderFillData.Quantity);

fprintf(FileOut, "   AverageFillPrice: %f\n", 
OrderFillData.AverageFillPrice);

OrderFillData.FillDateTime.GetDateTimeYMDHMS(Year, 
Month, Day, Hour, Minute, Second);

fprintf(FileOut, "   FillDateTime: %04d-%02d-
%02d %02d:%02d.%02d\n",  Year, Month, Day, Hour, Minute, 
Second);

} //end for OrderFillData

//finish out
fprintf(FileOut, "\n========== %s 

====================\n", TimeStr);
fclose(FileOut); //close output log
return PrintCount;

} //end int debug_PrintOrders

//Keep track of entry times into a position. If too many 
too fast, throw an alert.
//Time1, Time2, Time3 need to be initialized to 0 first 
in the main code.
//time(NULL) returns the number of seconds since the 
unix epoch.
//Since there is no roll over day math with time(NULL), 
it is very easy to use here.
char FlipFlopAlert(const unsigned int Seconds, int 
*Time1, int *Time2, int *Time3) {

//Shift and add a new time.
*Time3 = *Time2;
*Time2 = *Time1;
*Time1 = time(NULL); //time right now
//Nothing to do if values aren't fully filled in.
if( (*Time3 == 0) || (*Time2 == 0) ) {return 0;}
//Calculate the alert.



if( (*Time1 - *Time3) <= Seconds ) {return 1;} //
alert triggered

return 0; //not an alert
} //end char FlipFlopAlert

//Disable or enable blocking variables.
//What's the point in these variables if they don't 
allow simple order management?
void SetBlockingVariables(SCStudyInterfaceRef sc, const 
int Status) {

if(Status > 0) { //safety on
sc.AllowOnlyOneTradePerBar = true;
sc.AllowMultipleEntriesInSameDirection = false;
sc.AllowEntryWithWorkingOrders = false;

sc.AllowOppositeEntryWithOpposingPositionOrOrders = 
false;

sc.CancelAllOrdersOnEntriesAndReversals = true;
}

else { //safety off
sc.AllowOnlyOneTradePerBar = false;
sc.AllowMultipleEntriesInSameDirection = true;
sc.AllowEntryWithWorkingOrders = true;

sc.AllowOppositeEntryWithOpposingPositionOrOrders = 
true;

sc.CancelAllOrdersOnEntriesAndReversals = 
false;

}
} //end void SetBlockingVariables

//Test to see if an order is active. If so, cancel it 
and log a message.
//This is used to reset a persistent OrderID variable 
and not cause the message log to pop up if it doesn't 



exist.
//This is usually called in safety and clean up code to 
make sure there aren't any unwanted leftovers.
int CancelOrderAndLog(SCStudyInterfaceRef sc, const int 
OrderID, const char *Name) {
int RC;
char TempStr[100+1];
SCString LogText;
s_SCTradeOrder TradeOrder;
if(OrderID != 0) {

if( sc.GetOrderByOrderID(OrderID, TradeOrder) ) {

if(IsWorkingOrderStatus(TradeOrder.OrderStatusCode)) {
RC = sc.CancelOrder(OrderID);
LogText.Format("%s %s Cancel: %s (%s) 

(OrderID=%d RC=%d).", TradeOrder.Symbol.GetChars(), 
(TradeOrder.BuySell==BSE_BUY?"Buy":"Sell"), Name, 
OrderTypeToString(TradeOrder.OrderTypeAsInt, TempStr, 
100), OrderID, RC);

sc.AddMessageToLog(LogText, 0);
}

}
}

return 0;
} //end int CancelOrderAndLog

//Used with the "Time Exit" feature to check and add a 
day if the intraday time has already passed.
//Returns a double in SCDateTime format.
SCDateTime HandleTimeExitSetup(SCStudyInterfaceRef sc, 
const int TimeInSeconds2) {

SCDateTime DateTime1, DateTimeTemp; //double 
containing days.seconds

if(TimeInSeconds2 <= 0) {return 0.0;} //nothing to 
do, disable.

//Get the time now.



DateTime1 = sc.CurrentSystemDateTime;
//Build the full SC date/time variable for today.
DateTimeTemp.SetDateTime(DateTime1.GetDate(), 

TimeInSeconds2);
//Test if time right now is after or before.
if(DateTime1.GetTime() > TimeInSeconds2) {return 

DateTimeTemp + (1.0 * DAYS);} //add one day
else {return DateTimeTemp;} //no change

} //end double HandleTimeExitSetup

//Easier way to delete chart drawings with logging if 
DebugNumber>0.
//DebugNumber is just a chosen index number to see which 
delete got called in the main code. Set to 0 to disable.
//Usual call: LineNumber = DeleteChartDrawing(). That 
will reset any persistent LineNumber to 0.
char DeleteChartDrawing(SCStudyInterfaceRef sc, const 
int LineNumber, const int DebugNumber) {

int RC;
SCString LogText;
if(LineNumber == 0) {return 0;} //nothing to do
if(LineNumber > 0) {RC = 

sc.DeleteACSChartDrawing(sc.ChartNumber, 
TOOL_DELETE_CHARTDRAWING, LineNumber);}

else {RC = 
sc.DeleteUserDrawnACSDrawing(sc.ChartNumber, 
LineNumber);}

if(DebugNumber > 0) {
LogText.Format("INFO: %s chart drawing deleted 

Chart#=%d Line#=%d RC=%d Debug=%d", 
(LineNumber>0?"ACSIL":"User"), sc.ChartNumber, 
LineNumber, RC, DebugNumber);

sc.AddMessageToLog(LogText, 0);
}

return 0;
} //end int DeleteChartDrawing



//Custom study starts here.
SCSFExport 
scsf_BrettsMultiFunctionTrailingStop(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_SafetyStop = sc.Subgraph[0];
SCSubgraphRef Graph_MATrailingStop = sc.Subgraph[1];
SCSubgraphRef Graph_MATSLeadingEdge = 

sc.Subgraph[2];
SCSubgraphRef Graph_PriceMA = sc.Subgraph[3];
SCSubgraphRef Graph_LongEntry = sc.Subgraph[4];
SCSubgraphRef Graph_LongExit = sc.Subgraph[5];
SCSubgraphRef Graph_ShortEntry = sc.Subgraph[6];
SCSubgraphRef Graph_ShortExit = sc.Subgraph[7];

SCInputRef In_Enabled = sc.Input[0];
SCInputRef InFlag_ServerConnectionState = 

sc.Input[1];
SCInputRef InFlag_IsAutoTradingEnabled = 

sc.Input[2];
SCInputRef InFlag_IsChartTradeModeOn = sc.Input[3];
SCInputRef InFlag_GlobalTradeSimulationIsOn = 

sc.Input[4];
SCInputRef InFlag_SendOrdersToTradeService = 

sc.Input[5];
SCInputRef InFlag_LiveTradingEnabled = sc.Input[6];
SCInputRef InFlag_TradeDirection = sc.Input[7];
SCInputRef InFlag_Volume = sc.Input[8];



SCInputRef InFlag_ManagingATrade = sc.Input[9];
SCInputRef In_SimulationMode = sc.Input[10];
SCInputRef In_ClearChartOnTradeExit = sc.Input[11];
SCInputRef In_PriceInputData = sc.Input[12];
SCInputRef In_PriceInputBias = sc.Input[13];
SCInputRef In_PriceMAPeriod = sc.Input[14];
SCInputRef In_PriceMAMAType = sc.Input[15];
SCInputRef In_CancelAllOtherOrders = sc.Input[16];
SCInputRef In_MaximumPositionAllowed = sc.Input[17];
SCInputRef In_TradeManagementStart = sc.Input[18];
SCInputRef In_MATrailingStopValueType = 

sc.Input[19];
SCInputRef In_MATrailingStop = sc.Input[20];
SCInputRef In_SafetyStopValueType = sc.Input[21];
SCInputRef In_SafetyStop = sc.Input[22];
SCInputRef In_ExitTrendLineEnable = sc.Input[23];
SCInputRef In_ExitTrendLineColor = sc.Input[24];
SCInputRef In_ExitTrendLineWidth = sc.Input[25];
SCInputRef In_PriceTargetValueType = sc.Input[26];
SCInputRef In_PriceTarget = sc.Input[27];
SCInputRef In_PriceTargetOrderType = sc.Input[28];
SCInputRef In_PriceTargetLineColor = sc.Input[29];
SCInputRef In_PriceTargetLineWidth = sc.Input[30];
SCInputRef In_TimeExit = sc.Input[31];
SCInputRef In_WeekendExitTime = sc.Input[32];
SCInputRef In_WeekendExitDay = sc.Input[33];

SCInputRef In_DebugPrintOrders = sc.Input[34];

//remember local variables are not persistent.
int i, IndexEnd, RC, ListSize, OrderType, 

SafetyStopOrderTrigger, PriceTargetOrderTrigger;
int Hour, Minute, Second;
float PriceCurrent, PriceTemp, SafetyStopPrice;
char TempStr[100+1];

//for debug



#if DEBUGON > 0
FILE *FileOut;
SCDateTime TimeNow;
char TimeStr[30+1];
#endif

int& pPriceInputData = sc.GetPersistentInt(0);
int& pIndexLast = sc.GetPersistentInt(1);
int& pResetIssued = sc.GetPersistentInt(2);
int& pManagingATrade = sc.GetPersistentInt(3);
int& pExitingATrade = sc.GetPersistentInt(4);
int& pTradeStartBar = sc.GetPersistentInt(5);
int& pTradeDirection = sc.GetPersistentInt(6);
int& pVolumePrevious = sc.GetPersistentInt(7);
int& pPriceTargetOrderID = sc.GetPersistentInt(8);
int& pPriceTargetOrderType = sc.GetPersistentInt(9);
int& pPriceTargetOrderTypePrevious = 

sc.GetPersistentInt(10);
int& pPriceTargetValueTypePrevious = 

sc.GetPersistentInt(11);
int& pPriceTargetLineNumber = 

sc.GetPersistentInt(12);
int& pSafetyStopOrderID = sc.GetPersistentInt(13);
int& pSafetyStopValueTypePrevious = 

sc.GetPersistentInt(14);
int& pWeekendExitTimeSeconds = 

sc.GetPersistentInt(15);
int& pWeekendExitDay = sc.GetPersistentInt(16);
int& pExitTrendLineLineNumber = 

sc.GetPersistentInt(17);
int& pExitTrendLineX1 = sc.GetPersistentInt(18);
int& pExitTrendLineX2 = sc.GetPersistentInt(19);
int& pTime1 = sc.GetPersistentInt(20);
int& pTime2 = sc.GetPersistentInt(21);
int& pTime3 = sc.GetPersistentInt(22);

float& pMATrailingStopOffset = 



sc.GetPersistentFloat(0);
float& pMATrailingStopPriceHold = 

sc.GetPersistentFloat(1);
float& pSafetyStopOffset = sc.GetPersistentFloat(2);
float& pSafetyStopPrevious = 

sc.GetPersistentFloat(3);
float& pPriceTarget = sc.GetPersistentFloat(4);
float& pPriceTargetPrevious = 

sc.GetPersistentFloat(5);
float& pExitTrendLineY1 = sc.GetPersistentFloat(6);
float& pExitTrendLineY2 = sc.GetPersistentFloat(7);
float& pExitTrendLineSlope = 

sc.GetPersistentFloat(8);

double& pPriceTargetHold = 
sc.GetPersistentDouble(0); //TradeOrder.Price1 is a 
double

SCDateTime& pTimeExit = 
sc.GetPersistentSCDateTime(0);

SCString LogText;
s_SCNewOrder NewOrder;
s_SCPositionData PositionData;
s_SCTradeOrder TradeOrder;
s_ACSTrade ACSTrade;
s_SCOrderFillData OrderFillData;
s_UseTool Tool;

//also (4000 of each):
//__int64& sc.GetPersistentInt64()
//void*& sc.GetPersistentPointer()

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{



#if DEBUGON > 0
debug_DataTypeSizes(); //show variable size 

limitations
#endif

//Long descriptive name.
sc.GraphName = "Trade: Brett's Multi-Function 

Trailing Stop";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.GraphRegion = 0; //main price graph
sc.ValueFormat = VALUEFORMAT_INHERITED; //

Setting for decimal places.
sc.ScaleRangeType = SCALE_SAMEASREGION; //make 

sure the graphs line up with the bars.

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//Trading Settings. Start locked down.
sc.CalculationPrecedence = 

VERY_LOW_PREC_LEVEL; //other dependent studies get 
calculated first.

sc.MaintainTradeStatisticsAndTradesData = 
true; //needed for trading functions.

sc.AllowOnlyOneTradePerBar = true; //throttle, 
but this is really only one "order" per bar.

sc.AllowMultipleEntriesInSameDirection = 



false; //one trade managed at a time.
sc.AllowEntryWithWorkingOrders = false; //one 

trade managed at a time.
sc.SupportReversals = false; //don't close out 

more than you have in the order.

sc.AllowOppositeEntryWithOpposingPositionOrOrders = 
false; //don't trade against yourself on the same chart.

sc.SupportAttachedOrdersForTrading = false; //
don't use attach orders from the chart Trading Window.

sc.UseGUIAttachedOrderSetting = false; //don't 
use attach orders from the chart Trading Window.

sc.CancelAllOrdersOnEntriesAndReversals = 
true; //start fresh going in.

sc.CancelAllWorkingOrdersOnExit = true; //
allows for exits with attached orders.

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Brett Johnson\'s Multi-Function 
Trailing Stop. Copyright 2015 under GNU GPL v1. If you 
use this code in your own program, share it like I have. 
This program provides a trailing stop based on a moving 
average. This helps prevent premature exits caused by 
\"bar whiskers\" and some stop running. There is 
also:<ul><li>A traditional trailing stop further away 
for safety.<li>An exit trend line useful for catching 
channel break outs.<li>A price target feature.<li>An 
exit based on the time of day (such as closing).<li>An 
exit based on the end of the trading week (avoiding 
weekend gaps).</ul>\
<p>Note For Lawyers: The goal of this trading program is 
to keep losses small and let winners run. While this 
code has been written as solid as possible with many 
extra safeties in the code, every possible scenario 
cannot be accounted for. It will also not protect from 



bad trades 100% of the time. It will not make a bad 
trading plan into a good one. It is not a magic black 
box with unlimited profits. There will be money lost. 
Hopefully losses will be limited and the gains will be 
far more. There is no warranty expressed nor implied. 
This trading program is open sourced. If you have 
questions about programming competency or how it works, 
source code can be easily checked. There is also 
extensive documentation in the \"Display Study 
Documentation\" button on how things work and the quirks 
of the program.\
<p>By using this program, you first agree to test it out 
in simulation mode. While the conceptual operation is 
quite simple, some of the actions will be unexpected. I 
wrote this program and some of the actions caught me off 
guard. When there is real money on the line, always test 
first.\
<p>Functionality and Observations\
<p>Sierra Chart must be up and running and connected to 
the trade service to manage trades. A connection loss to 
the trade server will mean that the watched orders will 
go unmanaged and may go horribly wrong. Always use the 
Safety Trailing Stop option as it will leave a 
protection Stop at the trade server that does not depend 
on Sierra Chart connectivity. Note that since the Safety 
Trailing Stop is on the trade server, it will execute 
much faster than Sierra Chart triggering an exit order. 
The Safety Trailing Stop is a traditional Trailing Stop 
managed by Sierra Chart (not this program) and will be 
triggered by any price action hitting it. Sierra Chart 
manages its Trailing Stop by periodically moving a fixed 
Stop on the trade server.\
<p>Make sure there is at least enough data for the 
\"Price MA Smoothing Period\" before trading.\
<p>This program is for managing a single order after it 
has been opened. Multiple trades going in will be 
treated as an overall single trade. This may not have 



the desired effect you were expecting.\
<p>On the chart, up arrows are used for long positions 
and down arrows are used for short positions. A green 
arrow shows order entry. A red arrow shows order exit.\
<p>The Message Log is used to record entry, exit, and 
notable changes. If there is an error, the Message Log 
will pop up with a description of the problem.\
<p>The Settings window has a bunch of Flag values at the 
top. The Flags are set from Sierra Chart\'s current 
internal settings. Changing them in the Settings window 
will do nothing. The point of the Flags is to report 
Sierra Chart settings in one convenient location and 
show if trade management will be enabled or not. Set 
\"MA Trailing Stop Offset\" to 0.0 (disabled) to check 
Flag values before trading. Some values may not change 
until the Settings window is closed and then reopened.\
<p>This program will wait in standby mode for an order 
to appear. After that, it will start managing it. Check 
the Flags in the Settings window to make sure detected 
trade values are correct. When the order closes for any 
reason, this program will go back into standby mode 
waiting for the next order.\
<p>The MA Trailing Stop is based on a distance from the 
Price MA line instead of price bars. If the bar price 
crosses the Price MA line, nothing will happen. This is 
to help keep noise from causing a premature exit. Note 
that the Price MA\'s smoothing period should not be set 
too high or it will cause significant lag during a high 
volume jump that will exit the trade late. At the same 
time, a less noisy price line will allow for tighter 
stops. If the Price MA line crosses the MA Trailing Stop 
line, then the MA Trailing Stop will be triggered. The 
same will happen if the Price MA line crosses the Exit 
Trend Line. All orders will be flattened and pending 
orders will be canceled. This leaves a clean chart for 
the next trade.\
<p>If there is an event that causes a graph reset, a 



redraw will be issued. The redrawn trailing stop lines 
will be close but not be exactly as they were before due 
to all the live data not being saved. The Safety 
Trailing Stop will jump a little at the end of the 
redraw because of rounding to the nearest tick and the 
variables realigning over the next few bars. It also is 
not possible to reset a Safety Trailing Stop with the 
same price distance information as before, so it might 
step backwards.\
<p>Warning: Changing the chart time period (like from 1m 
to 5m) will redraw the Price MA line using different bar 
data and could trigger an early stop out. If you need to 
see multiple time frames, duplicate your chart window 
before this program starts and leave this program 
running in it undisturbed.\
<p>Warning: if there are multiple open orders not 
generated by this program, behavior will be undefined. 
Early partial exit orders could screw up the Price 
Target feature. A partial Stop order could screw up the 
Safety Trailing Stop feature. In this case it would very 
likely create unwanted positions in an unwanted 
direction. Use the \"Cancel All Other Orders On Entry\" 
feature to stop this from happening. Note again that 
this program was designed to manage a single order at a 
time. Adding additional pending orders after order 
management has started may cause undefined behavior.\
<p>The Price Target horizontal line can be dragged and 
changed on the chart and this program will follow it. 
The Safety Trailing Stop is constantly moving and much 
more complicated to keep track of. This program cannot 
reliably track it. If you move it on the chart, it will 
be moved back during a reset. This may not be a desired 
behavior. If you need to change the Safety Trailing 
Stop, do it in the Settings window.\
<p>This program has a safety order limiter in place. If 
there are 3 new position entries and exits within 15 
seconds, this program will disable itself. This helps 



prevent massive losses in commissions from multiple 
automated bad position entries that might never stop 
until someone manually pulls the plug. Be warned that 
the entered positions will no longer be managed. The 
automated entry program should also have a safety 
similar to this. Some might call this an Order Exit 
Circuit Breaker to prevent costly race conditions.\
<p>Replay Notes. The time exit features will not work in 
any Back Test or Replay Mode. This program uses 
sc.CurrentSystemDateTime to set the time exit variables. 
The sc.CurrentSystemDateTime variable always returns 
current time and not Replay time. There is no clean way 
to get around this limitation. When you are finished 
with Replay testing, double check the Settings window to 
make sure this program is set up for your normal 
operations. It is recommended to run Replays and Back 
Tests in a separate chart window to avoid conflicts with 
your normal trade settings.\
<p>The rest of the program functionality is described in 
the Input Descriptions blocks.";

//Output Graphs

//To avoid confusion, going long is always up 
arrows, short is down. Entry is green. Exit is red.

Graph_LongEntry.Name = "Long Entry";
Graph_LongEntry.PrimaryColor = RGB(0, 255, 0);
Graph_LongEntry.DrawStyle = DRAWSTYLE_ARROWUP;
Graph_LongEntry.LineWidth = 4;
Graph_LongEntry.DrawZeros = 0;
Graph_LongEntry.DisplayNameValueInWindowsFlags 

= 0;

Graph_LongExit.Name = "Long Exit";
Graph_LongExit.PrimaryColor = RGB(255, 0, 0);
Graph_LongExit.DrawStyle = DRAWSTYLE_ARROWUP;



Graph_LongExit.LineWidth = 4;
Graph_LongExit.DrawZeros = 0;
Graph_LongExit.DisplayNameValueInWindowsFlags = 

0;

Graph_ShortEntry.Name = "Short Entry";
Graph_ShortEntry.PrimaryColor = RGB(0, 255, 0);
Graph_ShortEntry.DrawStyle = 

DRAWSTYLE_ARROWDOWN;
Graph_ShortEntry.LineWidth = 4;
Graph_ShortEntry.DrawZeros = 0;
Graph_ShortEntry.DisplayNameValueInWindowsFlags 

= 0;

Graph_ShortExit.Name = "Short Exit";
Graph_ShortExit.PrimaryColor = RGB(255, 0, 0);
Graph_ShortExit.DrawStyle = 

DRAWSTYLE_ARROWDOWN;
Graph_ShortExit.LineWidth = 4;
Graph_ShortExit.DrawZeros = 0;
Graph_ShortExit.DisplayNameValueInWindowsFlags 

= 0;

Graph_PriceMA.Name = "Price MA"; //drawn graphs 
must have a name.

Graph_PriceMA.PrimaryColor = RGB(255, 255, 
255);

Graph_PriceMA.DrawStyle = 
DRAWSTYLE_LINE_SKIPZEROS;

Graph_PriceMA.LineStyle = LINESTYLE_SOLID; //if 
LineWidth>1, lines will appear solid

Graph_PriceMA.LineWidth = 2;
Graph_PriceMA.DrawZeros = 0;

Graph_MATSLeadingEdge.Name = "MA Trailing Stop 
Leading Edge"; //drawn graphs must have a name.

Graph_MATSLeadingEdge.PrimaryColor = RGB(255, 



255, 0);
Graph_MATSLeadingEdge.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
Graph_MATSLeadingEdge.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_MATSLeadingEdge.LineWidth = 2;
Graph_MATSLeadingEdge.DrawZeros = 0;

Graph_MATrailingStop.Name = "MA Trailing 
Stop"; //drawn graphs must have a name.

Graph_MATrailingStop.PrimaryColor = RGB(255, 0, 
0);

Graph_MATrailingStop.DrawStyle = 
DRAWSTYLE_LINE_SKIPZEROS;

Graph_MATrailingStop.LineStyle = 
LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_MATrailingStop.LineWidth = 2;
Graph_MATrailingStop.DrawZeros = 0;

Graph_SafetyStop.Name = "Safety Stop"; //drawn 
graphs must have a name.

Graph_SafetyStop.PrimaryColor = RGB(192, 0, 0);
Graph_SafetyStop.DrawStyle = 

DRAWSTYLE_LINE_SKIPZEROS;
Graph_SafetyStop.LineStyle = 

LINESTYLE_SOLID; //if LineWidth>1, lines will appear 
solid

Graph_SafetyStop.LineWidth = 3;
Graph_SafetyStop.DrawZeros = 0;

//User Inputs

In_Enabled.Name = "Did you read the 
instructions?";



In_Enabled.SetYesNo(0);
In_Enabled.SetDescription("Enables trading 

operations.");

InFlag_ServerConnectionState.Name = "FLAG: File 
>> Connect To Data Feed";

InFlag_ServerConnectionState.SetYesNo(sc.ServerConnectio
nState);

InFlag_ServerConnectionState.SetDescription("Needs 
\"Yes\".<p>This is a flag value shown for convenience. 
Changing this value here does nothing. Go to the menu 
option to make the change. Note that some flags affect 
other flags. Close and reopen settings to see if the new 
value took.");

InFlag_IsAutoTradingEnabled.Name = "FLAG: Trade 
>> Auto Trading Enabled";

InFlag_IsAutoTradingEnabled.SetYesNo(sc.IsAutoTradingEna
bled);

InFlag_IsAutoTradingEnabled.SetDescription("Needs 
\"Yes\".<p>This is a flag value shown for convenience. 
Changing this value here does nothing. Go to the menu 
option to make the change. Note that some flags affect 
other flags. Close and reopen settings to see if the new 
value took.");

InFlag_IsChartTradeModeOn.Name = "FLAG: Trade 
>> Chart Trade Mode On";

InFlag_IsChartTradeModeOn.SetYesNo(sc.IsChartTradeModeOn
);

InFlag_IsChartTradeModeOn.SetDescription("Needs 
\"Yes\". This allows SC to control the Safety Trailing 



Stop.<p>This is a flag value shown for convenience. 
Changing this value here does nothing. Go to the menu 
option to make the change. Note that some flags affect 
other flags. Close and reopen settings to see if the new 
value took.");

InFlag_GlobalTradeSimulationIsOn.Name = "FLAG: 
Trade >> Trade Simulation Mode On";

InFlag_GlobalTradeSimulationIsOn.SetYesNo(sc.GlobalTrade
SimulationIsOn);

InFlag_GlobalTradeSimulationIsOn.SetDescription("Sim 
mode on for testing, off for live trades.<p>This is a 
flag value shown for convenience. Changing this value 
here does nothing. Go to the menu option to make the 
change. Note that some flags affect other flags. Close 
and reopen settings to see if the new value took.");

InFlag_SendOrdersToTradeService.Name = "FLAG: 
Send Orders To Trade Service (Sim Mode)";

InFlag_SendOrdersToTradeService.SetYesNo(sc.SendOrdersTo
TradeService);

InFlag_SendOrdersToTradeService.SetDescription("Sim mode 
on for testing, off for live trades.<p>This is a flag 
value shown for convenience. Changing this value here 
does nothing. Go to the settings option below to make 
the change. Note that some flags affect other flags. 
Close and reopen settings to see if the new value 
took.");

InFlag_LiveTradingEnabled.Name = "FLAG: Live 
Trading Enabled";

InFlag_LiveTradingEnabled.SetColor(255, 0, 0);
InFlag_LiveTradingEnabled.SetDescription("Shows 



if settings allow for live trading (green).<p>This is a 
flag value shown for convenience. Changing this value 
here does nothing. Close and reopen settings to see if 
the new value took.");

InFlag_TradeDirection.Name = "FLAG: Detected 
Trade Direction";

InFlag_TradeDirection.SetCustomInputIndex(TD_None);

InFlag_TradeDirection.SetCustomInputStrings("None;Long;S
hort");

InFlag_TradeDirection.SetDescription("Shows 
detected trade direction. Will show \"None\" if there 
isn't an active trade.<p>This is a flag value shown for 
convenience. Changing this value here does nothing. 
Close and reopen settings to see the new value.");

InFlag_Volume.Name = "FLAG: Detected Volume";
InFlag_Volume.SetInt(0);
InFlag_Volume.SetDescription("Shows detected 

volume if an active trade is found.<p>This is a flag 
value shown for convenience. Changing this value here 
does nothing. Close and reopen settings to see the new 
value.");

InFlag_ManagingATrade.Name = "FLAG: Actively 
Managing A Trade";

InFlag_ManagingATrade.SetColor(255, 0, 0);
InFlag_ManagingATrade.SetDescription("Shows if 

this program is managing a found trade (green).<p>This 
is a flag value shown for convenience. Changing this 
value here does nothing. Close and reopen settings to 
see if the new value took.");

In_SimulationMode.Name = "Simulation Mode?";
In_SimulationMode.SetYesNo(1);



In_SimulationMode.SetDescription("Sets trading 
operations to be done in simulation mode.");

In_ClearChartOnTradeExit.Name = "Clear Chart On 
Trade Exit?";

In_ClearChartOnTradeExit.SetYesNo(0);

In_ClearChartOnTradeExit.SetDescription("Removes trade 
items this program has drawn to the chart on position 
exit.");

In_PriceInputData.Name = "Price Input Data";
In_PriceInputData.SetInputDataIndex(SC_HLC);
In_PriceInputData.SetDescription("Usually \"HLC 

Avg\" for Typical Price. This is less likely to cause a 
false exit than using Close.");

In_PriceInputBias.Name = "Price Input Bias?";
In_PriceInputBias.SetYesNo(1);
In_PriceInputBias.SetDescription("Sets the 

Price MA line to Input Low on long orders and Input High 
on short orders. This shifts the Price MA line from 
center to the outer edge closest to the exit line. It 
will cause an exit sooner than if Price MA is in the 
middle of the bar with typical price (HLA Avg). Note 
that the High/Low jump on order entry may trigger an 
exit if it set too close.");

In_PriceMAPeriod.Name = "Price MA Smoothing 
Period";

In_PriceMAPeriod.SetInt(2);
In_PriceMAPeriod.SetIntLimits(2, 1000);
In_PriceMAPeriod.SetDescription("Number of bars 

for the period. Usually 2-10.");

In_PriceMAMAType.Name = "Price MA Moving 
Average Type";



In_PriceMAMAType.SetMovAvgType(MOVAVGTYPE_EXPONENTIAL);
In_PriceMAMAType.SetDescription("Usually EMA, 

but others can be experimented with.");

In_CancelAllOtherOrders.Name = "Cancel All 
Other Orders On Entry";

In_CancelAllOtherOrders.SetYesNo(1);
In_CancelAllOtherOrders.SetDescription("When an 

order is found, this will cancel all other pending 
orders to clean up the chart and prevent conflicts that 
may cause unexpected behavior. This is mandatory for 
normal behavior.");

In_MaximumPositionAllowed.Name = "Maximum 
Position Allowed";

In_MaximumPositionAllowed.SetInt(10);
In_MaximumPositionAllowed.SetIntLimits(1, 

1000000);

In_MaximumPositionAllowed.SetDescription("Safety 
setting. Maximum number of contracts/lots/shares allowed 
in the order. When an order is found, this will be set 
to the volume found. It can be reset for safety 
afterwards. This setting mainly prevents other programs 
from increasing the order size.");

In_TradeManagementStart.Name = "Trade 
Management Start Point";

In_TradeManagementStart.SetCustomInputIndex(0);

In_TradeManagementStart.SetCustomInputStrings("Start Of 
Trade;Right Now");

In_TradeManagementStart.SetDescription("\"Start 
Of Trade\" for when the trade was first executed. 
\"Right Now\" for starting the managing right now.");



In_MATrailingStopValueType.Name = "MA Trailing 
Stop Value Type";

In_MATrailingStopValueType.SetCustomInputIndex(0);

In_MATrailingStopValueType.SetCustomInputStrings("Offset
;Percent;Absolute");

In_MATrailingStopValueType.SetDescription("\"Offset\" 
for an offset from the entry price. \"Percent\" (where 
1.0 is 100%) for a percent difference from the entry 
price. \"Absolute\" for entering an exact price that 
will be converted to an Offset so a second run in the 
loop won't give a bad value.");

In_MATrailingStop.Name = "MA Trailing Stop";
In_MATrailingStop.SetFloat(0.0);
In_MATrailingStop.SetFloatLimits(0.0, 

1000000.0);
In_MATrailingStop.SetDescription("Price 

distance from the Price MA line for the trailing stop. 
Set to 0.0 to disable this entire study but have the 
flags updated (as in, use 0.0 for setting up).");

In_SafetyStopValueType.Name = "Safety Trailing 
Stop Value Type";

In_SafetyStopValueType.SetCustomInputIndex(0);

In_SafetyStopValueType.SetCustomInputStrings("Offset;Per
cent;Absolute");

In_SafetyStopValueType.SetDescription("\"Offset\" for an 
offset from the entry price. \"Percent\" (where 1.0 is 



100%) for a percent difference from the entry price. 
\"Absolute\" for entering an exact price that will be 
converted to an Offset so a second run in the loop won't 
give a bad value.");

In_SafetyStop.Name = "Safety Trailing Stop";
In_SafetyStop.SetFloat(0.0);
In_SafetyStop.SetFloatLimits(0.0, 1000000.0);
In_SafetyStop.SetDescription("Sets the Safety 

Trailing Stop price. This should be larger than the MA 
Trailing Stop to avoid getting stopped out early. Set to 
0.0 to disable. Disabled is not recommended but will 
hide stops from the trading service. There will be no 
safety stop on the trade server if disconnected from 
trading service (EXTREMELY DANGEROUS).");

In_ExitTrendLineEnable.Name = "Exit Trend Line 
Enable?";

In_ExitTrendLineEnable.SetYesNo(1);
In_ExitTrendLineEnable.SetDescription("Draws a 

trend line on the chart. When Price MA crosses it, an 
exit is triggered. Note that deleting the line from the 
chart will not cancel its effects. To disable the line 
after it is created, turn it off here.");

In_ExitTrendLineColor.Name = "Exit Trend Line 
Color";

In_ExitTrendLineColor.SetColor(0, 255, 255);
In_ExitTrendLineColor.SetDescription("Draw the 

trend line in this color.");

In_ExitTrendLineWidth.Name = "Exit Trend Line 
Width";

In_ExitTrendLineWidth.SetInt(2);
In_ExitTrendLineWidth.SetIntLimits(1, 10);



In_ExitTrendLineWidth.SetDescription("Draw the 
trend line at this width.");

In_PriceTargetValueType.Name = "Price Target 
Value Type";

In_PriceTargetValueType.SetCustomInputIndex(0);

In_PriceTargetValueType.SetCustomInputStrings("Offset;Pe
rcent;Absolute");

In_PriceTargetValueType.SetDescription("\"Offset\" for 
an offset from the entry price. \"Percent\" (where 1.0 
is 100%) for a percent difference from the entry price. 
\"Absolute\" for entering an exact price that will be 
converted to an Offset so a second run in the loop won't 
give a bad value.");

In_PriceTarget.Name = "Price Target";
In_PriceTarget.SetFloat(0.0);
In_PriceTarget.SetFloatLimits(0.0, 1000000.0);
In_PriceTarget.SetDescription("Sets an exit 

target price. 0.0 to disable. The MA Trailing Stop will 
take care of normal trade exits, probably better than a 
target price.");

In_PriceTargetOrderType.Name = "Price Target 
Order Type";

In_PriceTargetOrderType.SetCustomInputIndex(1);

In_PriceTargetOrderType.SetCustomInputStrings("Market;Li
mit;Stealth");

In_PriceTargetOrderType.SetDescription("\"Market\" for a 
Market If Touched order. \"Limit\" for a limit order. 
\"Stealth\" to keep the order hidden from the trade 
service and to have this program execute it as a market 



order once the price is hit. Note that a price target 
miss would be caught by the MA Trailing Stop.");

In_PriceTargetLineColor.Name = "Price Target 
Stealth Line Color";

In_PriceTargetLineColor.SetColor(0, 255, 0);
In_PriceTargetLineColor.SetDescription("If this 

program controls the price target in Stealth mode, it 
will draw a line of this color at the target level.");

In_PriceTargetLineWidth.Name = "Price Target 
Stealth Line Width";

In_PriceTargetLineWidth.SetInt(2);
In_PriceTargetLineWidth.SetIntLimits(1, 10);
In_PriceTargetLineWidth.SetDescription("If this 

program controls the price target in Stealth mode, it 
will draw a line of this width at the target level.");

In_TimeExit.Name = "Trading Exit Time";
In_TimeExit.SetTime(0); //also 

SetTime(HMS_TIME(15, 55, 0))
In_TimeExit.SetDescription("Time of day to 

automatically exit a trade using 24 hour time. \"0:00\" 
to disable. This is usually just before market close for 
stocks and before the rollover time for forex. If using 
the day close, always choose a few minutes before to 
give the order time to clear. If you use the exact 
closing time then the order will be submitted after the 
market has closed and will fail. Orders entered after 
the exit time will be set to exit the next day. That 
could be the weekend, so pay attention. Some markets 
like forex will be opened or closed on the weekend 
depending on your time zone. This program cannot 
determine holidays, so make accommodations accordingly. 
Do not go into the Settings Window or cause a full 
recalculation close to the exit time. That may cause the 



date to be recalculated for tomorrow and miss your 
exit.");

In_WeekendExitTime.Name = "Weekend Exit Time";
In_WeekendExitTime.SetTime(0); //also 

SetTime(HMS_TIME(15, 55, 0))
In_WeekendExitTime.SetDescription("Time of day 

on the last trading day of the week to automatically 
exit a trade using 24 hour time. \"0:00\" to disable. 
This function is intended to exit a position at the end 
of a trading week to avoid any price gaps that may occur 
over the weekend. It can be used to exit a position 
earlier in the week, but make sure the time and day are 
reset for the next trade. Note that any order entry 
after the set time and day will cause an immediate exit 
which is why mid-week settings need to be reset. If 
using the day close, always choose a few minutes before 
to give the order time to clear. If you use the exact 
closing time then the order will be submitted after the 
market has closed and will fail. Some markets like forex 
will be opened or closed on the weekend depending on 
your time zone. Make sure the exit time and day are set 
for when the market is open. This program cannot 
determine holidays, so make accommodations accordingly. 
Do not go into the Settings Window or cause a full 
recalculation close to the exit time. That may cause the 
exit time to be missed.");

In_WeekendExitDay.Name = "Weekend Exit Day";
In_WeekendExitDay.SetCustomInputIndex(5);

In_WeekendExitDay.SetCustomInputStrings("Sunday;Monday;T
uesday;Wednesday;Thursday;Friday;Saturday");

In_WeekendExitDay.SetDescription("The last 
trading day of the week.");



In_DebugPrintOrders.Name = "DEBUG: Print 
Orders";

In_DebugPrintOrders.SetYesNo(0);
In_DebugPrintOrders.SetDescription("Prints out 

the orders to the debug log in the Data dir. This is a 
one time operation and not needed for normal use.");

//sc.UpdateAlways = 1; //controlled inside the 
program.

//Set in: Global Settings >> General Settings 
>> Chart Update Interval.

//Set in: Chart >> Chart Settings >> Advanced 
Settings >> Chart Update Interval In Milliseconds

return;
}

// Section 2 - Do data processing here

//Last call to function (destructor). This must be 
at the top to make sure it gets executed.

if(sc.LastCallToFunction) {
//Remove Exit Trend Line if it was created.
if(pExitTrendLineLineNumber != 0) 

{DeleteChartDrawing(sc, pExitTrendLineLineNumber, 0);}
return;
}

//Nothing to do if disabled.
if(In_Enabled.GetYesNo() == 0) {return;}

//Reload variables.



i = sc.Index;
IndexEnd = sc.ArraySize - 1;

//If first run.
//Keep this high in the code so it gets executed.
if (i == 0) {

//Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = In_PriceMAPeriod.GetInt() - 
1;

//Price input data starting out.
if(In_PriceInputBias.GetYesNo()) {

if(pTradeDirection == TD_Long) 
{pPriceInputData = SC_LOW;}

else if(pTradeDirection == TD_Short) 
{pPriceInputData = SC_HIGH;}

else {pPriceInputData = 
In_PriceInputData.GetInputDataIndex();} //TD_None, user 
choice for now.

}
else {pPriceInputData = 

In_PriceInputData.GetInputDataIndex();}
//Maximum position allowed. Taken care of 

elsewhere.
//sc.MaximumPositionAllowed = 

In_MaximumPositionAllowed.GetInt();
//Scaling must be outside of the sc.SetDefaults 

code block since they have a dependency upon an actual 
chart object existing.

sc.SupportTradingScaleIn = 0;
sc.SupportTradingScaleOut = 0;
//DO NOT initialize persistent variables. If 

there's a reset, any previous data will be lost.
//pResetIssued = 0; pManagingATrade = 0; 

pTradeStartBar = 0;
//Set In_TimeExit and weekend exit to real 

dates for the time exit function.



pTimeExit = HandleTimeExitSetup(sc, 
In_TimeExit.GetTime());

pWeekendExitTimeSeconds = 
In_WeekendExitTime.GetTime();

pWeekendExitDay = In_WeekendExitDay.GetIndex();
//return;
}

//Price line smoothing.
//Keep this high in the code so it gets executed.
sc.MovingAverage(sc.BaseDataIn[pPriceInputData], 

Graph_PriceMA, In_PriceMAMAType.GetMovAvgType(), 
In_PriceMAPeriod.GetInt() );

//Set input flags for Settings window.

InFlag_ServerConnectionState.SetYesNo(sc.ServerConnectio
nState);

InFlag_IsAutoTradingEnabled.SetYesNo(sc.IsAutoTradingEna
bled);

InFlag_IsChartTradeModeOn.SetYesNo(sc.IsChartTradeModeOn
);

InFlag_GlobalTradeSimulationIsOn.SetYesNo(sc.GlobalTrade
SimulationIsOn);

//Input Flag and Safety: Handle simulation mode.
if(In_SimulationMode.GetYesNo()) 

{sc.SendOrdersToTradeService = false;}
else {sc.SendOrdersToTradeService = !

sc.GlobalTradeSimulationIsOn;}

InFlag_SendOrdersToTradeService.SetYesNo(sc.SendOrdersTo
TradeService);



//Set the Live Trading flag color if everything is 
working.

if( (In_Enabled.GetYesNo()) &&
(sc.ServerConnectionState) &&
(sc.IsAutoTradingEnabled) &&
(sc.IsChartTradeModeOn) &&
(sc.SendOrdersToTradeService) &&
(In_MATrailingStop.GetFloat() > 0.0)
)
{InFlag_LiveTradingEnabled.SetColor(0, 255, 

0);} //enabled green
else {InFlag_LiveTradingEnabled.SetColor(255, 0, 

0);} //disabled red

//DEBUG: One time print of all the orders.
if(In_DebugPrintOrders.GetYesNo()) 

{debug_PrintOrders(sc); 
In_DebugPrintOrders.SetYesNo(0);}

/* //Replay is done disconnected. It is safe to 
leave commented out.

//Input Flag: If data connection is disabled, 
disable study.

if(sc.ServerConnectionState == 0) 
{In_Enabled.SetYesNo(0); return;}

*/

//Input Flag: If auto trading is disabled, disable 
study.

if(sc.IsAutoTradingEnabled == 0) 
{In_Enabled.SetYesNo(0); return;}

//Input Flag: If chart trading is disabled, disable 
study.

if(sc.IsChartTradeModeOn == 0) 
{In_Enabled.SetYesNo(0); return;}



//Disabled by MA TS Offset. Usually used to check 
flag values before trading is enabled.

if(In_MATrailingStop.GetFloat() <= 0.0) {return;}

//Not enough data yet.
if( i < In_PriceMAPeriod.GetInt() ) {return;}

//Nothing to do if not at the end. This seems to 
happen every bar.

//Since there is more data waiting, returning to 
fetch it is very fast.

if(i != IndexEnd) {return;}

//Reset conditions
if(sc.DownloadingHistoricalData) {pResetIssued = 

RESET_DOWNLOADINGDATA; return;} //Cannot manage orders 
when downloading data.

if(sc.IsFullRecalculation) {pResetIssued = 
RESET_FULLRECALCULATION; return;} //Cannot manage orders 
when recalculating.

/* //In Replay Mode only simulated trades are 
affected. Make sure trade error code blocks don't 
execute in Replay Mode.

if(sc.ReplayStatus) {pResetIssued = RESET_REPLAY; 
return;} //Cannot manage orders during a replay.

*/

// *** Beyond this point is clear for active 
trading. ***

// *** Beyond this point is clear for active 
trading. ***

// *** Beyond this point is clear for active 
trading. ***

//Get current trade status.
sc.GetTradePosition(PositionData);



//Set Settings flags. Return if TD_None and nothing 
to do.

//This will keep watching for an eventual trade to 
be entered.

InFlag_Volume.SetInt(PositionData.PositionQuantity);
if( (PositionData.PositionQuantity == 0) || 

(pExitingATrade == 1) ) { //flat, no active trades
//First run after the trade.
if(pManagingATrade == 1) {

//pManagingATrade = 0; //reset below
//set the trade arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Reset dates.
pTimeExit = 0.0;
pWeekendExitTimeSeconds = 0.0;
//Cancel a Price Target if it was created.
pPriceTargetOrderID = CancelOrderAndLog(sc, 

pPriceTargetOrderID, "old Price Target after exit");
pPriceTargetLineNumber = 

DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
//Cancel a Safety Trailing Stop if it was 

created.
pSafetyStopOrderID = CancelOrderAndLog(sc, 

pSafetyStopOrderID, "old Safety Trailing Stop after 
exit");

//Remove old Exit Trend Line if it was 
created.

pExitTrendLineLineNumber = 
DeleteChartDrawing(sc, pExitTrendLineLineNumber, 0);

//Reset tracking of previous order 
variables.

pSafetyStopPrevious = 
In_SafetyStop.GetFloat();

pSafetyStopValueTypePrevious = 



In_SafetyStopValueType.GetIndex();
pPriceTarget = 0.0;
pPriceTargetHold = 0.0;
pPriceTargetPrevious = 

In_PriceTarget.GetFloat();
pPriceTargetValueTypePrevious = 

In_PriceTargetValueType.GetIndex();
pPriceTargetOrderTypePrevious = 

In_PriceTargetOrderType.GetIndex();
//Clear the chart if enabled.
if(In_ClearChartOnTradeExit.GetYesNo()) {

for(i=0; i<sc.ArraySize; i++) {
Graph_SafetyStop[i] = 0.0;
Graph_MATrailingStop[i] = 0.0;
Graph_MATSLeadingEdge[i] = 0.0;
Graph_LongEntry[i] = 0.0;
Graph_LongExit[i] = 0.0;
Graph_ShortEntry[i] = 0.0;
Graph_ShortExit[i] = 0.0;
}

i = sc.Index; //reset i back to normal
}

//log the exit
LogText.Format("%s %s STOP: Trade 

Management Stopped: Price Current: %f", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), sc.Close[i]);

sc.AddMessageToLog(LogText, 0);
#if DEBUGON > 0
debug_PrintOrders(sc);
#endif
} //end first run after the trade

pTradeDirection = TD_None;

InFlag_TradeDirection.SetCustomInputIndex(TD_None);
InFlag_ManagingATrade.SetColor(255, 0, 0); //

disabled red



pManagingATrade = 0;
pTradeStartBar = 0;
pVolumePrevious = 0; //Keep track of volume to 

detect changes.
pIndexLast = sc.Index; //Keep track of last 

index to detect bar changes.
pResetIssued = 0; //Reset the reset variable at 

the very end.
pExitingATrade = 0; //Reset the flag so this 

only gets called once.
sc.UpdateAlways = 0; //Go into standby mode. 

Needs to be reset to 0 if using the exit time features.
return; //If no positions, nothing to manage.
}

//Trade finally entered...
else if(PositionData.PositionQuantity > 0) 

{pTradeDirection = TD_Long;}
else {pTradeDirection = TD_Short;}

InFlag_TradeDirection.SetCustomInputIndex(pTradeDirectio
n);

InFlag_ManagingATrade.SetColor(0, 255, 0); //enabled 
green

//Load up variables.
PriceCurrent = sc.Close[i];
SafetyStopOrderTrigger = 0;
PriceTargetOrderTrigger = 0;

//First run inside the trade.
if(pManagingATrade == 0) {

pManagingATrade = 1;
//Test for rapid order entry and exit. If 3 in 

15 seconds, disable this program for safety reasons.



//This helps prevent massive losses in 
commissions from multiple automated bad position 
entries.

//The automated position entry system should 
also have a safety like this.

if( (sc.ReplayStatus == REPLAY_STOPPED) && 
FlipFlopAlert(15, &pTime1, &pTime2, &pTime3) ) {

LogText.Format("%s %s EMERGENCY EXIT: 3 new 
orders in 15 seconds, circuit breaker tripped. Check 
your automated trade setup immediately. Price Current: 
%f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
PriceCurrent);

sc.AddMessageToLog(LogText, 1);
In_Enabled.SetYesNo(0);
//trigger a full recalculation to clear off 

the graph? or leave it there to see the damage?
sc.UpdateAlways = 0; //Go into standby 

mode.
return;
}

//Log the start
LogText.Format("%s %s START: Trade Management 

Started: Price Current: %f", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
PriceCurrent);

sc.AddMessageToLog(LogText, 0);
//Set price input data.
if(In_PriceInputBias.GetYesNo()) {

if(pTradeDirection == TD_Long) 
{pPriceInputData = SC_LOW;}

else {pPriceInputData = SC_HIGH;} //
TD_Short

}
else {pPriceInputData = 

In_PriceInputData.GetInputDataIndex();}



//Full trade management: cancel everything else 
that could cause problems.

if(In_CancelAllOtherOrders.GetYesNo()) {
RC = sc.CancelAllOrders();
pPriceTargetOrderID = 0;
pSafetyStopOrderID = 0;
LogText.Format("%s %s Cancel: Remove all 

other orders on new management entry (RC=%d).", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC);

sc.AddMessageToLog(LogText, 0);
}

//Keep track of volume for a change.
pVolumePrevious = 

PositionData.PositionQuantity;
//where to start monitoring the trade.
if(In_TradeManagementStart.GetIndex() == 0) 

{ // 0: start at beginning of order
pTradeStartBar = 

sc.GetNearestMatchForSCDateTime(sc.ChartNumber, 
PositionData.LastEntryDateTime);

}
else {pTradeStartBar = i;} //1: start right now
//Max position has to be at least equal to the 

current position.
if(PositionData.PositionQuantity > 0) 

{sc.MaximumPositionAllowed = 
PositionData.PositionQuantity;}

else {sc.MaximumPositionAllowed = 
PositionData.PositionQuantity * -1.0;} //keep it 
positive

In_MaximumPositionAllowed.SetInt(sc.MaximumPositionAllow
ed);

//set the dates
//Set In_TimeExit and weekend exit to real 

dates for the time exit function.



pTimeExit = HandleTimeExitSetup(sc, 
In_TimeExit.GetTime());

if(pTimeExit > 0.0) {
LogText.Format("%s %s Info: Exit Time set 

to %d-%02d-%02d %d:%02d.%02d", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
pTimeExit.GetYear(), pTimeExit.GetMonth(), 
pTimeExit.GetDay(), pTimeExit.GetHour(), 
pTimeExit.GetMinute(), pTimeExit.GetSecond() );

sc.AddMessageToLog(LogText, 0);
}

pWeekendExitTimeSeconds = 
In_WeekendExitTime.GetTime();

pWeekendExitDay = In_WeekendExitDay.GetIndex();
if(pWeekendExitTimeSeconds > 0.0) {

TIME_TO_HMS(pWeekendExitTimeSeconds, Hour, 
Minute, Second);

LogText.Format("%s %s Info: Weekend Exit 
Time set to %d:%02d.%02d D: %s", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), Hour, Minute, 
Second, DayOfWeekToString(pWeekendExitDay, TempStr, 
100) );

sc.AddMessageToLog(LogText, 0);
}

//Reset arrays to avoid an instant exit problem
Graph_MATrailingStop[i] = 0.0;
Graph_MATrailingStop[i-1] = 0.0;
Graph_SafetyStop[i] = 0.0;
Graph_SafetyStop[i-1] = 0.0;
//Cancel an old Price Target if it was created.
pPriceTargetOrderID = CancelOrderAndLog(sc, 

pPriceTargetOrderID, "old Price Target on new entry");
pPriceTargetLineNumber = DeleteChartDrawing(sc, 

pPriceTargetLineNumber, 0);
//Cancel an old Safety Trailing Stop if it was 



created.
pSafetyStopOrderID = CancelOrderAndLog(sc, 

pSafetyStopOrderID, "old Safety Trailing Stop on new 
entry");

//Remove old Exit Trend Line if it was created.
pExitTrendLineLineNumber = 

DeleteChartDrawing(sc, pExitTrendLineLineNumber, 0);
//Issue a manual reset to handle new orders and 

offsets.
//This allows for order code consolidation 

further down.
pResetIssued = RESET_MANUAL;
SafetyStopOrderTrigger = 1;
PriceTargetOrderTrigger = 1;

#if DEBUGON > 0
debug_PrintOrders(sc);
//set debug for end of this loop.
In_DebugPrintOrders.SetYesNo(1);
#endif
} //end if(pManagingATrade == 0)

//sc.UpdateAlways is only needed for time related 
features.

//Turning it off here also allows for turning it on 
once to trigger a redraw.

if( (pTimeExit > 0) || (pWeekendExitTimeSeconds > 
0) ) {

sc.UpdateAlways = 1;
}

else {sc.UpdateAlways = 0;}

//Check for volume change. A reset will modify the 
orders.

if(PositionData.PositionQuantity != pVolumePrevious) 
{

pResetIssued = RESET_VOLUMECHANGE;



SafetyStopOrderTrigger = 1;
PriceTargetOrderTrigger = 1;
//Max position has to be at least equal to the 

current position.
if(PositionData.PositionQuantity > 0) 

{sc.MaximumPositionAllowed = 
PositionData.PositionQuantity;}

else {sc.MaximumPositionAllowed = 
PositionData.PositionQuantity * -1.0;} //keep it 
positive

In_MaximumPositionAllowed.SetInt(sc.MaximumPositionAllow
ed);

}

//Look for Price Target change. This would happen if 
the line was dragged on the graph.

//Since SC already changed the order, we only need 
to keep track of the new price.

//If the Price Target was cancelled, that will be 
taken care of in the reset code below.

//pPriceTarget=0.0 for SC controlled orders.
if( (pPriceTargetHold > 0.0) && (pPriceTarget <= 

0.0) && (pPriceTargetOrderID > 0) && 
(In_PriceTarget.GetFloat() > 0.0) ) {

if(sc.GetOrderByOrderID(pPriceTargetOrderID, 
TradeOrder)) {

if(IsWorkingOrderStatus(TradeOrder.OrderStatusCode)) {
if(TradeOrder.Price1 != 

pPriceTargetHold) {
LogText.Format("%s %s Modify: Price 

Target changed on chart (%s) (OrderID=%d RC=%d): %f, 
Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(TradeOrder.OrderTypeAsInt, TempStr, 



100), pPriceTargetOrderID, RC, TradeOrder.Price1, 
PriceCurrent);

sc.AddMessageToLog(LogText, 0);
//reset price. Convert pPriceTarget 

to relative price.

if(In_PriceTargetValueType.GetIndex() == 0) { //Convert 
To Offset

pPriceTarget = 
TradeOrder.Price1 - sc.Close[pTradeStartBar];

}
else 

if(In_PriceTargetValueType.GetIndex() == 0) { //Convert 
To Percent

if(pTradeDirection == TD_Long) 
{pPriceTarget = (TradeOrder.Price1 / 
sc.Close[pTradeStartBar]) - 1.0;}

else {pPriceTarget = 1.0 - 
(TradeOrder.Price1 / sc.Close[pTradeStartBar]);}

}
if(pPriceTarget < 0.0) 

{pPriceTarget *= -1.0;} //keep it positive

In_PriceTarget.SetFloat(pPriceTarget); //set the 
relative value

pPriceTargetPrevious = 
pPriceTarget; //set the relative value

pPriceTargetHold = 
TradeOrder.Price1; //keep the actual value for order 
management

pPriceTarget = 0.0; //reset to 0.0 
for SC order management

}
}

else { //Cancel a Price Target that was 
missed.

pPriceTargetOrderID = 



CancelOrderAndLog(sc, pPriceTargetOrderID, "Price Target 
OrderID cancelled but not zero'd.");

pPriceTarget = 0.0;
pPriceTargetHold = 0.0;
pPriceTargetPrevious = 

In_PriceTarget.GetFloat();
pPriceTargetValueTypePrevious = 

In_PriceTargetValueType.GetIndex();
pPriceTargetOrderTypePrevious = 

In_PriceTargetOrderType.GetIndex();
PriceTargetOrderTrigger = 0;
pPriceTargetLineNumber = 

DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
}

}
else { //Cancel a Price Target that was missed.

pPriceTargetOrderID = CancelOrderAndLog(sc, 
pPriceTargetOrderID, "Price Target OrderID cancelled but 
not zero'd.");

pPriceTarget = 0.0;
pPriceTargetHold = 0.0;
pPriceTargetPrevious = 

In_PriceTarget.GetFloat();
pPriceTargetValueTypePrevious = 

In_PriceTargetValueType.GetIndex();
pPriceTargetOrderTypePrevious = 

In_PriceTargetOrderType.GetIndex();
PriceTargetOrderTrigger = 0;
pPriceTargetLineNumber = 

DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
}

}
//Doing this with a Safety Trailing Stop is much 

harder and not practical since it is constantly moving.

// *** Beyond this point is long/short management. 



***
// *** Beyond this point is long/short management. 

***
// *** Beyond this point is long/short management. 

***

#if DEBUGON > 0
//reset debug
if(pResetIssued > 0) {
FileOut = fopen(DEBUGLOG, "a"); //"a" is append 

text. DEBUGLOG will be in the Data dir.
TimeNow = sc.CurrentSystemDateTime;
sprintf(TimeStr, "%04d-%02d-%02d %d:%02d.%02d", 

TimeNow.GetYear(), TimeNow.GetMonth(), TimeNow.GetDay(), 
TimeNow.GetHour(), TimeNow.GetMinute(), 
TimeNow.GetSecond() );

fprintf(FileOut, "\nReset Issued: %s (R=%d, %s)\n", 
TimeStr, pResetIssued, ResetToString(pResetIssued, 
TempStr, 100) );

fclose(FileOut);
In_DebugPrintOrders.SetYesNo(1);
}
#endif

if(pResetIssued > 0) {
//handle graph redraws if there is a reset.
sc.UpdateAlways = 1;
//set i to start of trade
i = pTradeStartBar;
//set the trade arrow at pTradeStartBar
if(pTradeDirection == TD_Long) 

{Graph_LongEntry[i] = sc.Low[i];}
else {Graph_ShortEntry[i] = sc.High[i];}
//Handle Price Target removal.



if(In_PriceTarget.GetFloat() <= 0.0) {
pPriceTargetOrderID = CancelOrderAndLog(sc, 

pPriceTargetOrderID, "Price Target removed after 
reset");

pPriceTarget = 0.0;
pPriceTargetHold = 0.0;
pPriceTargetPrevious = 

In_PriceTarget.GetFloat();
pPriceTargetValueTypePrevious = 

In_PriceTargetValueType.GetIndex();
pPriceTargetOrderTypePrevious = 

In_PriceTargetOrderType.GetIndex();
PriceTargetOrderTrigger = 0;
pPriceTargetLineNumber = 

DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
}

//Handle Safety Trailing Stop removal.
//Look for changes for an order trigger.
if( (In_SafetyStop.GetFloat() != 

pSafetyStopPrevious) ||
(In_SafetyStopValueType.GetIndex() != 

pSafetyStopValueTypePrevious) )
{SafetyStopOrderTrigger = 1;}

if(In_SafetyStop.GetFloat() <= 0.0) {
//reset everything
pSafetyStopOrderID = CancelOrderAndLog(sc, 

pSafetyStopOrderID, "Safety Trailing Stop removed after 
reset");

SafetyStopPrice = 0.0;
pSafetyStopOffset = 0.0;
pSafetyStopPrevious = 

In_SafetyStop.GetFloat();
pSafetyStopValueTypePrevious = 

In_SafetyStopValueType.GetIndex();
SafetyStopOrderTrigger = 0;
}

//Handle Safety Trailing Stop new distance.



else if(SafetyStopOrderTrigger > 0) {
SafetyStopPrice = In_SafetyStop.GetFloat();
//Convert SafetyStopPrice into an absolute 

price.
if(In_SafetyStopValueType.GetIndex() == 0) 

{ //Offset
pSafetyStopOffset = SafetyStopPrice;
if(pTradeDirection == TD_Long) 

{SafetyStopPrice = sc.Close[pTradeStartBar] - 
pSafetyStopOffset;}

else {SafetyStopPrice = 
sc.Close[pTradeStartBar] + pSafetyStopOffset;}

}
else if(In_SafetyStopValueType.GetIndex() 

== 1) { //Percent
pSafetyStopOffset = 

sc.Close[pTradeStartBar] * SafetyStopPrice;
if(pTradeDirection == TD_Long) 

{SafetyStopPrice = sc.Close[pTradeStartBar] - 
pSafetyStopOffset;}

else {SafetyStopPrice = 
sc.Close[pTradeStartBar] + pSafetyStopOffset;}

}
else { //Absolute

if(pTradeDirection == TD_Long) 
{pSafetyStopOffset = sc.Close[pTradeStartBar] - 
SafetyStopPrice;}

else {pSafetyStopOffset = 
SafetyStopPrice - sc.Close[pTradeStartBar];}

//Change Safety Trailing Stop type so a 
bad number won't get triggered next major loop.

In_SafetyStopValueType.SetCustomInputIndex(0); //offset

In_SafetyStop.SetFloat(pSafetyStopOffset);
}

//Make sure calculations didn't produce a 



negative price.
if(SafetyStopPrice < 0.0) {SafetyStopPrice 

= -1.0;}
//Make sure the safety stop is in bounds 

and won't immediately flatten the entire position.
if( (pTradeDirection == TD_Long) && 

(SafetyStopPrice >= PriceCurrent) ) {SafetyStopPrice = 
-2.0;}

if( (pTradeDirection == TD_Short) && 
(SafetyStopPrice <= PriceCurrent) ) {SafetyStopPrice = 
-3.0;}

//Report SafetyStopPrice errors.
if(SafetyStopPrice <= 0.0) {

LogText.Format("%s %s Error: Modify 
Safety Trailing Stop out of bounds, disabling, RC=%f, 
Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
SafetyStopPrice, PriceCurrent);

sc.AddMessageToLog(LogText, 1);
//Cancel a Safety Trailing Stop if it 

was created.
pSafetyStopOrderID = 

CancelOrderAndLog(sc, pSafetyStopOrderID, "new Safety 
Trailing Stop out of bounds");

SafetyStopPrice = 0.0;
pSafetyStopOffset = 0.0;
pSafetyStopPrevious = 

In_SafetyStop.GetFloat();
pSafetyStopValueTypePrevious = 

In_SafetyStopValueType.GetIndex();
SafetyStopOrderTrigger = 0;
}

} //end Safety Trailing Stop new distance

//Convert pMATrailingStopOffset into an offset.
if(In_MATrailingStopValueType.GetIndex() == 0) 

{ //Offset



pMATrailingStopOffset = 
In_MATrailingStop.GetFloat();

}
else if(In_MATrailingStopValueType.GetIndex() 

== 1) { //Percent
pMATrailingStopOffset = 

sc.Close[pTradeStartBar] * In_MATrailingStop.GetFloat();
}

else { //Absolute
if(pTradeDirection == TD_Long) 

{pMATrailingStopOffset = sc.Close[pTradeStartBar] - 
In_MATrailingStop.GetFloat();}

else {pMATrailingStopOffset = 
In_MATrailingStop.GetFloat() - 
sc.Close[pTradeStartBar];}

if(pMATrailingStopOffset < 0.0) 
{pMATrailingStopOffset *= -1.0;} //keep it positive

//Change MA Trailing Stop type so a bad 
number won't get triggered next major loop.

In_MATrailingStopValueType.SetCustomInputIndex(0); //
offset

In_MATrailingStop.SetFloat(pMATrailingStopOffset);
}

} //end (pResetIssued > 0)

//The for() loop will handle graph redraws.
//Note that i might have been changed above. It will 

be reset at the end of this for().
for(; i<=IndexEnd; i++) {

//Do the price movement calculations and draw the 
graphs.

//Long Order.



if(pTradeDirection == TD_Long) {
//first run
if(Graph_MATrailingStop[i-1] == 0.0) 

{Graph_MATrailingStop[i-1] = Graph_PriceMA[i-1] - 
pMATrailingStopOffset;}

//new uninitialized bar, catch it so it won't 
trigger problems

if(pIndexLast != i) {Graph_MATrailingStop[i] = 
Graph_MATrailingStop[i-1]; pMATrailingStopPriceHold = 
Graph_PriceMA[i];}

//safety, usually during redraws
if(Graph_MATrailingStop[i] == 0.0) 

{Graph_MATrailingStop[i] = Graph_MATrailingStop[i-1]; 
pMATrailingStopPriceHold = Graph_PriceMA[i];}

//regular run. Keep track of distance moved so 
the stop won't go in reverse on the current bar.

if(pMATrailingStopPriceHold < Graph_PriceMA[i]) 
{pMATrailingStopPriceHold = Graph_PriceMA[i];} //find 
highest

PriceTemp = pMATrailingStopPriceHold - 
pMATrailingStopOffset;

//long trailing stop can only move up.
if(PriceTemp > Graph_MATrailingStop[i-1]) 

{Graph_MATrailingStop[i] = PriceTemp;}
//Handle the leading edge graph.
Graph_MATSLeadingEdge[i] = 

Graph_MATrailingStop[i] + pMATrailingStopOffset;

//Handle SafetyStopPrice redraw. Redraw doesn't 
span function calls so it doesn't need persistent 
variables set.

if( (pResetIssued > 0) && (pSafetyStopOrderID > 
0) ) {

//first run
if(Graph_SafetyStop[i-1] == 0.0) 

{Graph_SafetyStop[i-1] = sc.High[i-1] - 
pSafetyStopOffset;}



//new uninitialized bar, catch it so it 
won't trigger problems

if(pIndexLast != i) {Graph_SafetyStop[i] = 
Graph_SafetyStop[i-1];}

//safety, usually during redraws
if(Graph_SafetyStop[i] == 0.0) 

{Graph_SafetyStop[i] = Graph_SafetyStop[i-1];}
//calculate distance
PriceTemp = sc.High[i] - pSafetyStopOffset;
//long trailing stop can only move up.
if(PriceTemp > Graph_SafetyStop[i-1]) 

{Graph_SafetyStop[i] = PriceTemp;}
} //end SafetyStopPrice redraw.

} //end if(pTradeDirection == TD_Long)

//Short Order.
if(pTradeDirection == TD_Short) {

//first run
if(Graph_MATrailingStop[i-1] == 0.0) 

{Graph_MATrailingStop[i-1] = Graph_PriceMA[i-1] + 
pMATrailingStopOffset;}

//new uninitialized bar, catch it so it won't 
trigger problems

if(pIndexLast != i) {Graph_MATrailingStop[i] = 
Graph_MATrailingStop[i-1]; pMATrailingStopPriceHold = 
Graph_PriceMA[i];}

//safety, usually during redraws
if(Graph_MATrailingStop[i] == 0.0) 

{Graph_MATrailingStop[i] = Graph_MATrailingStop[i-1]; 
pMATrailingStopPriceHold = Graph_PriceMA[i];}

//regular run. Keep track of distance moved so 
the stop won't go in reverse on the current bar.

if(pMATrailingStopPriceHold > Graph_PriceMA[i]) 
{pMATrailingStopPriceHold = Graph_PriceMA[i];} //find 
lowest

PriceTemp = pMATrailingStopPriceHold + 
pMATrailingStopOffset;



//short trailing stop can only move down.
if(PriceTemp < Graph_MATrailingStop[i-1]) 

{Graph_MATrailingStop[i] = PriceTemp;}
//Handle the leading edge graph.
Graph_MATSLeadingEdge[i] = 

Graph_MATrailingStop[i] - pMATrailingStopOffset;

//Handle SafetyStopPrice redraw. Redraw doesn't 
span function calls so it doesn't need persistent 
variables set.

if( (pResetIssued > 0) && (pSafetyStopOrderID > 
0) ) {

//first run
if(Graph_SafetyStop[i-1] == 0.0) 

{Graph_SafetyStop[i-1] = sc.Low[i-1] + 
pSafetyStopOffset;}

//new uninitialized bar, catch it so it 
won't trigger problems

if(pIndexLast != i) {Graph_SafetyStop[i] = 
Graph_SafetyStop[i-1];}

//safety, usually during redraws
if(Graph_SafetyStop[i] == 0.0) 

{Graph_SafetyStop[i] = Graph_SafetyStop[i-1];}
//calculate distance
PriceTemp = sc.Low[i] + pSafetyStopOffset;
//short trailing stop can only move down.
if(PriceTemp < Graph_SafetyStop[i-1]) 

{Graph_SafetyStop[i] = PriceTemp;}
} //end SafetyStopPrice redraw.

} //end if(pTradeDirection == TD_Short)

} //end for()
//Since i might have been changed, make sure it is 

reset.
i = sc.Index;



//Modify price target and safety stop orders if 
there was a reset.

if(pResetIssued > 0) {
//Price Target. Cancellations are handled 

above.
//Look for changes for an order trigger.
if( (In_PriceTarget.GetFloat() != 

pPriceTargetPrevious) ||
(In_PriceTargetValueType.GetIndex() != 

pPriceTargetValueTypePrevious) ||
(In_PriceTargetOrderType.GetIndex() != 

pPriceTargetOrderTypePrevious) )
{PriceTargetOrderTrigger = 1;}

if( (In_PriceTarget.GetFloat() > 0.0) && 
(PriceTargetOrderTrigger > 0) ) {

PriceTargetOrderTrigger = 0; //reset
pPriceTarget = In_PriceTarget.GetFloat();
//Convert pPriceTarget into an absolute 

price.
if(In_PriceTargetValueType.GetIndex() == 0) 

{ //Offset
if(pTradeDirection == TD_Long) 

{pPriceTarget = sc.Close[pTradeStartBar] + 
pPriceTarget;}

else {pPriceTarget = 
sc.Close[pTradeStartBar] - pPriceTarget;}

}
else if(In_PriceTargetValueType.GetIndex() 

== 1) { //Percent
if(pTradeDirection == TD_Long) 

{pPriceTarget = sc.Close[pTradeStartBar] + 
(sc.Close[pTradeStartBar] * pPriceTarget);}

else {pPriceTarget = 
sc.Close[pTradeStartBar] - (sc.Close[pTradeStartBar] * 



pPriceTarget);}
}

else { //Absolute
//Change PriceTarget type so a bad 

number won't get triggered next major loop.

In_PriceTargetValueType.SetCustomInputIndex(0); //offset
if(pTradeDirection == TD_Long) 

{In_PriceTarget.SetFloat(pPriceTarget - 
sc.Close[pTradeStartBar]);}

else 
{In_PriceTarget.SetFloat(sc.Close[pTradeStartBar] - 
pPriceTarget);}

}
//Make sure calculations didn't produce a 

negative price.
if(pPriceTarget < 0.0) {pPriceTarget = 

-1.0;}
//Make sure the price target is in bounds 

and won't immediately flatten the entire position.
if( (pTradeDirection == TD_Long) && 

(pPriceTarget <= PriceCurrent) ) {pPriceTarget = -2.0;}
if( (pTradeDirection == TD_Short) && 

(pPriceTarget >= PriceCurrent) ) {pPriceTarget = -3.0;}
//Report PriceTarget errors.
if(pPriceTarget <= 0.0) {

LogText.Format("%s %s Error: Modify 
Price Target out of bounds, disabling, RC=%f, Price 
Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), pPriceTarget, 
PriceCurrent);

sc.AddMessageToLog(LogText, 1);
pPriceTarget = 0.0; //disable
//Cancel a Price Target if it was 

created.
pPriceTargetOrderID = 

CancelOrderAndLog(sc, pPriceTargetOrderID, "new Price 



Target out of bounds");
pPriceTargetLineNumber = 

DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
}

//Set price target order type.
OrderType = -1; //stealth type, this 

program manages the order.
if(In_PriceTargetOrderType.GetIndex() == 0) 

{OrderType = SCT_ORDERTYPE_MARKET_IF_TOUCHED;}
else if(In_PriceTargetOrderType.GetIndex() 

== 1) {OrderType = SCT_ORDERTYPE_LIMIT;}
//Handle Price Target changed to stealth 

mode.
if(OrderType < 0) {

pPriceTargetOrderID = 
CancelOrderAndLog(sc, pPriceTargetOrderID, "Price Target 
changed to stealth mode");

PriceTargetOrderTrigger = 0;
pPriceTargetHold = 0.0;
pPriceTargetLineNumber = 

DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
}

//Cancel a Price Target if the order type 
was changed. ModifyOrder cannot change the order type.

//This won't do anything if it is the first 
order entry.

if(pPriceTargetOrderType != OrderType) {
pPriceTargetOrderID = 

CancelOrderAndLog(sc, pPriceTargetOrderID, "Price Target 
order type change");

pPriceTargetLineNumber = 
DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);

}
//Modify price target order.
if( (OrderType >= 0) && (pPriceTarget > 

0.0) &&
    (pPriceTargetOrderID > 0) &&



(sc.GetOrderByOrderID(pPriceTargetOrderID, TradeOrder)) 
&&

(IsWorkingOrderStatus(TradeOrder.OrderStatusCode)) ) {
NewOrder.Reset();
NewOrder.InternalOrderID = 

pPriceTargetOrderID;
NewOrder.Price1 = pPriceTarget;
if(pTradeDirection == TD_Long) 

{NewOrder.OrderQuantity = 
PositionData.PositionQuantity;}

else {NewOrder.OrderQuantity = 
PositionData.PositionQuantity * -1.0;}

RC = sc.ModifyOrder(NewOrder);
if(RC > 0) {

LogText.Format("%s %s Modify: Price 
Target after a reset (%s) (OrderID=%d RC=%d): %f, Price 
Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(TradeOrder.OrderTypeAsInt, TempStr, 
100), pPriceTargetOrderID, RC, NewOrder.Price1, 
PriceCurrent);

sc.AddMessageToLog(LogText, 0);
}

else {
LogText.Format("%s %s Error: Modify 

failed for Price Target (%s) (OrderID=%d RC=%d): %f, 
Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(TradeOrder.OrderTypeAsInt, TempStr, 
100), pPriceTargetOrderID, RC, NewOrder.Price1, 
PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

sc.GetOrderByOrderID(pPriceTargetOrderID, TradeOrder);



pPriceTargetHold = TradeOrder.Price1;
pPriceTarget = 0.0; //reset so this 

program won't manage the SC order.
} //end sc.ModifyOrder

//Add missing price target order.
else if( (OrderType >= 0) && (pPriceTarget 

> 0.0) ) { //SC managed order.
NewOrder.Reset();
NewOrder.OrderType = OrderType;
pPriceTargetOrderType = 

NewOrder.OrderType; //remember this if the order type 
changes.

NewOrder.TimeInForce = SCT_TIF_GTC; //
or SCT_TIF_DAY. Use GTC so it won't be missed.

NewOrder.Price1 = pPriceTarget;
SetBlockingVariables(sc, 0); //disable 

block variables
if(pTradeDirection == TD_Long) {

NewOrder.OrderQuantity = 
PositionData.PositionQuantity;

//RC = sc.BuyExit(NewOrder); //
BuyExit to exit an existing long. Only one exit order at 
a time can exist.

RC = sc.SellOrder(NewOrder); //
disable security variables first

}
else { //short

NewOrder.OrderQuantity = 
PositionData.PositionQuantity * -1.0; //keep it positive

//RC = sc.SellExit(NewOrder); //
SellExit to exit an existing short. Only one exit order 
at a time can exist.

RC = sc.BuyOrder(NewOrder); //
disable security variables first

}
SetBlockingVariables(sc, 1); //enable 

block variables



if(RC > 0) { //report success
pPriceTargetOrderID = 

NewOrder.InternalOrderID; //save OrderID
LogText.Format("%s %s Order: 

Entered Price Target order (%s) (OrderID=%d RC=%d): %f, 
Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(NewOrder.OrderType, TempStr, 100), 
pPriceTargetOrderID, RC, NewOrder.Price1, PriceCurrent);

sc.AddMessageToLog(LogText, 0);
}

else { //report an error
pPriceTargetOrderID = 0; //nothing 

happened
LogText.Format("%s %s Error: Failed 

to enter Price Target order (%s) (RC=%d): %f, Price 
Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(NewOrder.OrderType, TempStr, 100), RC, 
NewOrder.Price1, PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

sc.GetOrderByOrderID(pPriceTargetOrderID, TradeOrder);
pPriceTargetHold = TradeOrder.Price1;
pPriceTarget = 0.0; //reset so this 

program won't manage the SC order.
} //end if(OrderType >= 0)

else if(OrderType < 0) {
//Cancel a Price Target if it was 

created.
//??? This didn't get executed during 

tests.
pPriceTargetOrderID = 

CancelOrderAndLog(sc, pPriceTargetOrderID, "Price Target 
changed to stealth mode");

PriceTargetOrderTrigger = 0;



pPriceTargetHold = 0.0;
pPriceTargetLineNumber = 

DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
}

//Reset tracking of previous order 
variables.

pPriceTargetPrevious = 
In_PriceTarget.GetFloat();

pPriceTargetValueTypePrevious = 
In_PriceTargetValueType.GetIndex();

pPriceTargetOrderTypePrevious = 
In_PriceTargetOrderType.GetIndex();

} //end if( (In_PriceTarget.GetFloat() > 
0.0) && (PriceTargetOrderTrigger > 0) )

//Handle stealth price target line.
if(pPriceTarget > 0.0) {

Tool.Clear();
Tool.AddAsUserDrawnDrawing = 0;
Tool.ChartNumber = sc.ChartNumber;
Tool.Region = sc.GraphRegion;
Tool.DrawingType = DRAWING_HORIZONTALLINE;
Tool.DisplayHorizontalLineValue = 1;
Tool.BeginValue = pPriceTarget;
Tool.Color = 

In_PriceTargetLineColor.GetColor();
Tool.LineWidth = 

In_PriceTargetLineWidth.GetInt();
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
if(pPriceTargetLineNumber > 0) 

{Tool.LineNumber = pPriceTargetLineNumber;}
RC = sc.UseTool(Tool);
pPriceTargetLineNumber = Tool.LineNumber;
}

else { //Safety: Cancel a stealth Price Target 
line that was missed.

pPriceTargetLineNumber = 



DeleteChartDrawing(sc, pPriceTargetLineNumber, 0);
}

//Handle Safety Trailing Stop
if( (SafetyStopPrice > 0.0) && 

(SafetyStopOrderTrigger > 0) ) {
SafetyStopOrderTrigger = 0; //reset
// SafetyStopPrice already converted above, 

DO NOT CHANGE THOSE VARIABLES!
//Modify Safety Trailing Stop order.
if( (SafetyStopPrice > 0.0) && 

(pSafetyStopOrderID > 0) &&
    

(sc.GetOrderByOrderID(pSafetyStopOrderID, TradeOrder)) 
&&

(IsWorkingOrderStatus(TradeOrder.OrderStatusCode)) ) {
NewOrder.Reset();
NewOrder.InternalOrderID = 

pSafetyStopOrderID;
if(pTradeDirection == TD_Long) {

NewOrder.Price1 = sc.High[i] - 
pSafetyStopOffset;

NewOrder.OrderQuantity = 
PositionData.PositionQuantity;

}
else {

NewOrder.Price1 = sc.Low[i] + 
pSafetyStopOffset;

NewOrder.OrderQuantity = 
PositionData.PositionQuantity * -1.0;

}
RC = sc.ModifyOrder(NewOrder);
if(RC > 0) {

LogText.Format("%s %s Modify: 
Safety Trailing Stop after a reset (%s) (OrderID=%d 
RC=%d): %f, Price Current: %f", 



PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(TradeOrder.OrderTypeAsInt, TempStr, 
100), pSafetyStopOrderID, RC, NewOrder.Price1, 
PriceCurrent);

sc.AddMessageToLog(LogText, 0);
}

else {
LogText.Format("%s %s Error: Modify 

failed for Safety Trailing Stop (%s) (OrderID=%d RC=%d): 
%f, Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(TradeOrder.OrderTypeAsInt, TempStr, 
100), pSafetyStopOrderID, RC, NewOrder.Price1, 
PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

} //end sc.ModifyOrder
//Add missing Safety Trailing Stop order.
else if(SafetyStopPrice > 0.0) { //New SC 

managed order.
NewOrder.Reset();
NewOrder.OrderType = 

SCT_ORDERTYPE_TRAILING_STOP;
NewOrder.TimeInForce = SCT_TIF_GTC; //

or SCT_TIF_DAY. Use GTC so it won't be missed.
SetBlockingVariables(sc, 0); //disable 

block variables
if(pTradeDirection == TD_Long) {

NewOrder.Price1 = sc.High[i] - 
pSafetyStopOffset;

NewOrder.OrderQuantity = 
PositionData.PositionQuantity;

//RC = sc.BuyExit(NewOrder); //
BuyExit to exit an existing long. Only one exit order at 
a time can exist.

RC = sc.SellOrder(NewOrder); //



disable security variables first
}

else { //short
NewOrder.Price1 = sc.Low[i] + 

pSafetyStopOffset;
NewOrder.OrderQuantity = 

PositionData.PositionQuantity * -1.0; //keep it positive
//RC = sc.SellExit(NewOrder); //

SellExit to exit an existing short. Only one exit order 
at a time can exist.

RC = sc.BuyOrder(NewOrder); //
disable security variables first

}
SetBlockingVariables(sc, 1); //enable 

block variables
if(RC > 0) { //report success

pSafetyStopOrderID = 
NewOrder.InternalOrderID; //save OrderID

LogText.Format("%s %s Order: 
Entered Safety Trailing Stop order (%s) (OrderID=%d 
RC=%d): %f, Price Current: %f", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(NewOrder.OrderType, TempStr, 100), 
pSafetyStopOrderID, RC, NewOrder.Price1, PriceCurrent);

sc.AddMessageToLog(LogText, 0);
}

else { //report an error
pSafetyStopOrderID = 0; //nothing 

happened
LogText.Format("%s %s Error: Failed 

to enter Safety Trailing Stop order (%s) (RC=%d): %f, 
Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
OrderTypeToString(NewOrder.OrderType, TempStr, 100), RC, 
NewOrder.Price1, PriceCurrent);

sc.AddMessageToLog(LogText, 1);



}
} //end if sc.Order

//Reset tracking of previous order 
variables.

pSafetyStopPrevious = 
In_SafetyStop.GetFloat();

pSafetyStopValueTypePrevious = 
In_SafetyStopValueType.GetIndex();

} //end (SafetyStopPrice > 0.0)

//Handle Exit Trend Line creation.
if(In_ExitTrendLineEnable.GetYesNo()) { //

enabled
//Safety: delete wrong line type if it 

exists.
if(pExitTrendLineLineNumber > 0) {

pExitTrendLineLineNumber = 
DeleteChartDrawing(sc, pExitTrendLineLineNumber, 0);

}
//Add the line.
if(pExitTrendLineLineNumber == 0) {

Tool.Clear();
Tool.AddAsUserDrawnDrawing = 1;
Tool.ChartNumber = sc.ChartNumber;
Tool.Region = sc.GraphRegion;
Tool.DrawingType = DRAWING_RAY;
Tool.BeginIndex = pTradeStartBar;
Tool.EndIndex = sc.ArraySize - 1;
if(Tool.BeginIndex == Tool.EndIndex) 

{Tool.BeginIndex = Tool.BeginIndex - 1;}
if(Tool.BeginIndex < 0) 

{Tool.BeginIndex = 0;}
Tool.BeginValue = 

Graph_MATrailingStop[i];
Tool.EndValue = 

Graph_MATrailingStop[i];
Tool.Color = 



In_ExitTrendLineColor.GetColor();
Tool.LineWidth = 

In_ExitTrendLineWidth.GetInt();
Tool.AddMethod = UTAM_ADD_OR_ADJUST;
//if(pExitTrendLineLineNumber < 0) 

{Tool.LineNumber = pExitTrendLineLineNumber;}
RC = sc.UseTool(Tool);
pExitTrendLineLineNumber = 

Tool.LineNumber;
if(pExitTrendLineLineNumber < 0) {

//save the values and calculate 
slope

pExitTrendLineX1 = Tool.BeginIndex;
pExitTrendLineX2 = Tool.EndIndex;
pExitTrendLineY1 = Tool.BeginValue;
pExitTrendLineY2 = Tool.EndValue;
pExitTrendLineSlope = 

(pExitTrendLineY2 - pExitTrendLineY1) / (float)
(pExitTrendLineX2 - pExitTrendLineX1);

}
LogText.Format("%s %s INFO: Exit Trend 

Line created (RC=%d) Chart#=%d Line#=%d I1=%d I2=%d V=%f 
Slope=%f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
Tool.ChartNumber, pExitTrendLineLineNumber, 
Tool.BeginIndex, Tool.EndIndex, Tool.BeginValue, 
pExitTrendLineSlope);

sc.AddMessageToLog(LogText, 0);
}

}
else { //disabled

//Remove Exit Trend Line if it was created.
pExitTrendLineLineNumber = 

DeleteChartDrawing(sc, pExitTrendLineLineNumber, 0);
}

} //end if pResetIssued



//Draw Safety Trailing Stop line.
if(pSafetyStopOrderID > 0.0) {

if( sc.GetOrderByOrderID(pSafetyStopOrderID, 
TradeOrder) ) {

if(IsWorkingOrderStatus(TradeOrder.OrderStatusCode)) {
Graph_SafetyStop[i] = 

TradeOrder.Price1;
}

else { //Cancel a Safety Trailing Stop that 
was missed.

pSafetyStopOrderID = 
CancelOrderAndLog(sc, pSafetyStopOrderID, "Safety 
Trailing Stop OrderID cancelled but not zero'd");

SafetyStopPrice = 0.0;
pSafetyStopOffset = 0.0;
pSafetyStopPrevious = 

In_SafetyStop.GetFloat();
pSafetyStopValueTypePrevious = 

In_SafetyStopValueType.GetIndex();
SafetyStopOrderTrigger = 0;
}

}
else { //Cancel a Safety Trailing Stop that was 

missed.
pSafetyStopOrderID = CancelOrderAndLog(sc, 

pSafetyStopOrderID, "Safety Trailing Stop OrderID 
cancelled but not zero'd");

SafetyStopPrice = 0.0;
pSafetyStopOffset = 0.0;
pSafetyStopPrevious = 

In_SafetyStop.GetFloat();
pSafetyStopValueTypePrevious = 

In_SafetyStopValueType.GetIndex();
SafetyStopOrderTrigger = 0;



}
} //end if Safety Trailing Stop line

//Check if Exit Trend Line changed.
if(pExitTrendLineLineNumber < 0) {

if(sc.UserDrawnChartDrawingExists(sc.ChartNumber, 
pExitTrendLineLineNumber)) {

RC = 
sc.GetUserDrawingByLineNumber(sc.ChartNumber, 
pExitTrendLineLineNumber, Tool, DRAWING_RAY, 0);

if( (RC > 0) && ( // RC==0 means stuck in 
update

(pExitTrendLineX1 != Tool.BeginIndex) 
||

(pExitTrendLineX2 != Tool.EndIndex) ||
(pExitTrendLineY1 != Tool.BeginValue) 

||
(pExitTrendLineY2 != Tool.EndValue)
) ) {
//resave and recalculate slope
pExitTrendLineX1 = Tool.BeginIndex;
pExitTrendLineX2 = Tool.EndIndex;
pExitTrendLineY1 = Tool.BeginValue;
pExitTrendLineY2 = Tool.EndValue;
pExitTrendLineSlope = (pExitTrendLineY2 

- pExitTrendLineY1) / (float)(pExitTrendLineX2 - 
pExitTrendLineX1);

#if DEBUGON > 0
LogText.Format("%s %s INFO: Exit Trend 

Line modified RC=%d Line#=%d I1=%d I2=%d V1=%f V2=%f 
Slope=%f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
pExitTrendLineLineNumber, Tool.BeginIndex, 
Tool.EndIndex, Tool.BeginValue, Tool.EndValue, 
pExitTrendLineSlope);



sc.AddMessageToLog(LogText, 0);
#endif
}

}
else { //Safety: get drawing failed, reset it.

pExitTrendLineLineNumber = 
DeleteChartDrawing(sc, pExitTrendLineLineNumber, 0);

}
}

// *** Beyond this point are order exits. ***
// *** Beyond this point are order exits. ***
// *** Beyond this point are order exits. ***

//y=mx+b
PriceTemp = (pExitTrendLineSlope * (float)(i - 

pExitTrendLineX1)) + pExitTrendLineY1;
//Exit if Exit Trend Line hit.
if( (pExitTrendLineLineNumber < 0) && (PriceTemp > 

0.0) ) {
if( ( (pTradeDirection == TD_Long) && 

(Graph_PriceMA[i] <= PriceTemp) ) ||
( (pTradeDirection == TD_Short) && 

(Graph_PriceMA[i] >= PriceTemp) )
) {
//Close out everything. Keep it clean for the 

next iteration.
RC = sc.FlattenAndCancelAllOrders();
pPriceTargetOrderID = 0; pSafetyStopOrderID = 

0;
pExitingATrade = 1; sc.UpdateAlways = 1; //Make 

sure the reset code gets called next iteration.
//Handle the close.
if(sc.ReplayStatus != REPLAY_STOPPED) { // 

replay / back test in progress



//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log action
LogText.Format("%s %s Replay Exit: Exit 

Trend Line Hit (RC=%d): %f, Price Current: %f, Slippage: 
%f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
PriceTemp, PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

else if(RC > 0) {
//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Exit: Exit Trend Line 

Hit (RC=%d): %f, Price Current: %f, Slippage: %f", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
PriceTemp, PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}



//Handle an error.
else {

//Add error message to the Sierra Chart 
Message Log for interpretation.
 //
sc.AddMessageToLog(sc.GetTradingErrorTextMessage(RC), 
0);

LogText.Format("%s %s Error: Exit failed 
from Exit Trend Line Hit (RC=%d): %f, Price Current: 
%f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
PriceTemp, PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

#if DEBUGON > 0
debug_PrintOrders(sc);
#endif
return;
}

} //end if Exit Trend Line hit.

//Exit if MA Trailing Stop hit.
if( ( (pTradeDirection == TD_Long) && 

(Graph_PriceMA[i] <= Graph_MATrailingStop[i]) ) ||
( (pTradeDirection == TD_Short) && 

(Graph_PriceMA[i] >= Graph_MATrailingStop[i]) )
) {
//Close out everything. Keep it clean for the 

next iteration.
RC = sc.FlattenAndCancelAllOrders();
pPriceTargetOrderID = 0; pSafetyStopOrderID = 

0;
pExitingATrade = 1; sc.UpdateAlways = 1; //Make 

sure the reset code gets called next iteration.
//Handle the close.
if(sc.ReplayStatus != REPLAY_STOPPED) { // 



replay / back test in progress
//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Replay Exit: Multi-

Function MA Trailing Stop Hit (RC=%d): %f, Price 
Current: %f, Slippage: %f", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
Graph_MATrailingStop[i], PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

//Handle a successful close.
else if(RC > 0) {

//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Exit: Multi-Function 

MA Trailing Stop Hit (RC=%d): %f, Price Current: %f, 
Slippage: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
Graph_MATrailingStop[i], PriceCurrent, (PriceCurrent - 



OrderFillData.AverageFillPrice));
sc.AddMessageToLog(LogText, 0);
}

//Handle an error.
else {

//Add error message to the Sierra Chart 
Message Log for interpretation.
 //
sc.AddMessageToLog(sc.GetTradingErrorTextMessage(RC), 
0);

LogText.Format("%s %s Error: Exit failed 
from Multi-Function MA Trailing Stop Hit (RC=%d): %f, 
Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
Graph_MATrailingStop[i], PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

#if DEBUGON > 0
debug_PrintOrders(sc);
#endif
return;
} //end if MA Trailing Stop hit.

//Exit if price target hit: stealth mode, managed by 
this program.

if(pPriceTarget > 0.0) {
if( ( (pTradeDirection == TD_Long) && (PriceCurrent 

>= pPriceTarget) ) ||
( (pTradeDirection == TD_Short) && 

(PriceCurrent <= pPriceTarget) )
) {
//Close out everything. Keep it clean for the 

next iteration.
RC = sc.FlattenAndCancelAllOrders();
pPriceTargetOrderID = 0; pSafetyStopOrderID = 

0;



pExitingATrade = 1; sc.UpdateAlways = 1; //Make 
sure the reset code gets called next iteration.

//Handle the close.
if(sc.ReplayStatus != REPLAY_STOPPED) { // 

replay / back test in progress
//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Replay Exit: Stealth 

Price Target Hit (RC=%d): %f, Price Current: %f, 
Slippage: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
pPriceTarget, PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

//Handle a successful close.
else if(RC > 0) {

//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Exit: Stealth Price 

Target Hit (RC=%d): %f, Price Current: %f, Slippage: 



%f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
pPriceTarget, PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

//Handle an error.
else {

//Add error message to the Sierra Chart 
Message Log for interpretation.
 //
sc.AddMessageToLog(sc.GetTradingErrorTextMessage(RC), 
0);

LogText.Format("%s %s Error: Exit failed 
from Stealth Price Target Hit (RC=%d): %f, Price 
Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), RC, 
pPriceTarget, PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

#if DEBUGON > 0
debug_PrintOrders(sc);
#endif
return;
} //end if pPriceTarget hit.

} //end if(pPriceTarget > 0.0)

//Exit based on time of day.
if( (pTimeExit > 0.0) && 

(sc.BaseDateTimeIn[sc.Index] >= pTimeExit) ) {
//Close out everything. Keep it clean for the 

next iteration.
RC = sc.FlattenAndCancelAllOrders();
pPriceTargetOrderID = 0; pSafetyStopOrderID = 

0;
pExitingATrade = 1; sc.UpdateAlways = 1; //Make 



sure the reset code gets called next iteration.
//Handle the close.
if(sc.ReplayStatus != REPLAY_STOPPED) { // 

replay / back test in progress
//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Replay Exit: Exit 

Time Hit %d:%02d (RC=%d): Price Current: %f, Slippage: 
%f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
pTimeExit.GetHour(), pTimeExit.GetMinute(), RC, 
PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

//Handle a successful close.
else if(RC > 0) {

//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Exit: Exit Time Hit 

%d:%02d (RC=%d): Price Current: %f, Slippage: %f", 



PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
pTimeExit.GetHour(), pTimeExit.GetMinute(), RC, 
PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

//Handle an error.
else {

//Add error message to the Sierra Chart 
Message Log for interpretation.
 //
sc.AddMessageToLog(sc.GetTradingErrorTextMessage(RC), 
0);

LogText.Format("%s %s Error: Exit failed 
from Exit Time Hit %d:%02d (RC=%d): Price Current: %f", 
PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), 
pTimeExit.GetHour(), pTimeExit.GetMinute(), RC, 
PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

#if DEBUGON > 0
debug_PrintOrders(sc);
#endif
return;

} //end pTimeExit > 0.0

//Exit based on weekend.
if( (pWeekendExitTimeSeconds > 0.0) && 

(sc.BaseDateTimeIn[sc.Index].GetTime() >= 
pWeekendExitTimeSeconds ) &&

    (sc.BaseDateTimeIn[sc.Index].GetDayOfWeek() == 
pWeekendExitDay) ) {

//Close out everything. Keep it clean for the 
next iteration.



RC = sc.FlattenAndCancelAllOrders();
pPriceTargetOrderID = 0; pSafetyStopOrderID = 

0;
pExitingATrade = 1; sc.UpdateAlways = 1; //Make 

sure the reset code gets called next iteration.
TIME_TO_HMS(pWeekendExitTimeSeconds, Hour, 

Minute, Second);
//Handle the close.
if(sc.ReplayStatus != REPLAY_STOPPED) { // 

replay / back test in progress
//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.

sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Replay Exit: Weekend 

Exit Time Hit %d:%02d.%02d D: %s (RC=%d): Price Current: 
%f, Slippage: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), Hour, Minute, 
Second, DayOfWeekToString(pWeekendExitDay, TempStr, 
100), RC, PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

//Handle a successful close.
else if(RC > 0) {

//Draw the closing arrow
if(pTradeDirection == TD_Long) 

{Graph_LongExit[i] = sc.Low[i];}
else {Graph_ShortExit[i] = sc.High[i];}
//Get the completed individual order 

action.



sc.GetOrderFillEntry((sc.GetOrderFillArraySize() -1), 
OrderFillData); //Last entry index is newest entry.

//Log success
LogText.Format("%s %s Exit: Weekend Exit 

Time Hit %d:%02d.%02d D: %s (RC=%d): Price Current: %f, 
Slippage: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), Hour, Minute, 
Second, DayOfWeekToString(pWeekendExitDay, TempStr, 
100), RC, PriceCurrent, (PriceCurrent - 
OrderFillData.AverageFillPrice));

sc.AddMessageToLog(LogText, 0);
}

//Handle an error.
else {

//Add error message to the Sierra Chart 
Message Log for interpretation.
 //
sc.AddMessageToLog(sc.GetTradingErrorTextMessage(RC), 
0);

LogText.Format("%s %s Error: Exit failed 
from Weekend Exit Time Hit %d:%02d.%02d D: %s (RC=%d): 
Price Current: %f", PositionData.Symbol.GetChars(), 
(pTradeDirection==TD_Long?"Long":"Short"), Hour, Minute, 
Second, DayOfWeekToString(pWeekendExitDay, TempStr, 
100), RC, PriceCurrent);

sc.AddMessageToLog(LogText, 1);
}

#if DEBUGON > 0
debug_PrintOrders(sc);
#endif
return;

} //end pWeekendExitTimeSeconds > 0.0

// *** Final settings before next loop. ***
// *** Final settings before next loop. ***



// *** Final settings before next loop. ***

//Keep track of last index to detect bar changes.
pIndexLast = sc.Index;

//Keep track of volume for a change.
pVolumePrevious = PositionData.PositionQuantity;

//All reset functions done. Reset the reset 
variable.

pResetIssued = 0; 

#if DEBUGON > 0
//DEBUG: One time print of all the orders.
if(In_DebugPrintOrders.GetYesNo()) 

{debug_PrintOrders(sc); 
In_DebugPrintOrders.SetYesNo(0);}

#endif

} //end

/* Replay Notes
sc.CurrentSystemDateTime always returns current system 
time and not the replay time. This breaks time based 
features in a replay.
sc.ReplayStatus will be REPLAY_STOPPED (not in a 
replay), REPLAY_RUNNING, or REPLAY_PAUSED.
sc.IsReplayRunning() returns true if running, false if 
not.
Replays only work on intraday charts, not historical 
charts. Bar Based Back Tests will work on historical 
charts.
Replays are done disconnected from the data/trade 
server.
*/

/* 



========================================================
=====================
========================================================
========================
Up/Down Volume Difference By Tick With Filters
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_UpDownVolumeDifferenceByTickWithFilters(SCStudyGrap
hRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0]; //first 
graph is on the bottom.

SCSubgraphRef Graph_Diff = sc.Subgraph[1];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_DiffNormalSmoothingPeriod = 

sc.Input[4];
SCInputRef In_DiffNormalSmoothingMAType = 

sc.Input[5];
SCInputRef In_DiffSetExtraSmoothing = sc.Input[6];
SCInputRef In_DiffExtraSmoothingPeriod = 

sc.Input[7];
SCInputRef In_DiffExtraSmoothingMAType = 

sc.Input[8];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef Diff = sc.Subgraph[3];
SCSubgraphRef DiffSmoothed = sc.Subgraph[4];
//SCFloatArrayRef FloatArray = Graph_Diff.Arrays[0];

//remember local variables are not persistent.



int Up, Down, VolumeType;
float VolumeScale, Difference, Sign;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Up/Down Volume Difference By 

Tick With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 0; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.



//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Up/Down Volume Difference By Tick 
With Filters. To properly use this indicator, Sierra 
Chart must be set up in tick by tick mode with intraday 
bars. If all \"Input Data\" options show a straight line 
at 0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.\
<p>This indicator shows the difference between up and 
down volume on a graph. Generally speaking, the 
difference in positive territory shows strength, and the 
difference in negative territory shows weakness. This 
indicator is very similar to \"Up/Down Volume Ratio\" 
but handles 2 problems: (1) On low volume the ratio can 
go way out in the distance. Low volume with this 
indicator will show low distance. If the distance is too 
low, try the Volume Filter of Square Root or Log for 
large number signal compression.(2) With each new bar 
the ratio usually jumps very far out and pulls back as 
enough data to establish a solid ratio becomes 
available. With this indicator each difference bar 
starts small and builds up as the volume bar grows. This 
also makes it easier to use with automated trading 
systems.\
<p>This indicator version has a second smoothing option. 
The difference data is very choppy and extremely noisy. 
The second moving average can be of any type and will 
help clean up the line. Smoothing with a larger number 
isn't as effective as double smoothing with a number 
half that size.\
<p>This indicator version has a Volume Filter option to 
handle cases when a volume spike smashes the indicator 



making it hard to read. Large institutions sometimes do 
this to hide their activity afterward. The \"Straight\" 
option passes volume data through without any filtering. 
The \"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average.";

//Output Graph
Graph_Diff.Name = "Up/DnVolDiff"; //drawn 

graphs must have a name.
Graph_Diff.PrimaryColor = RGB(255, 0, 255);
Graph_Diff.DrawStyle = DRAWSTYLE_LINE;
Graph_Diff.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Diff.LineWidth = 1;
Graph_Diff.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");



In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_DiffNormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_DiffNormalSmoothingPeriod.SetInt(5);
In_DiffNormalSmoothingPeriod.SetIntLimits(2, 

50);



In_DiffNormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");

In_DiffNormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_DiffNormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EX
PONENTIAL);

In_DiffNormalSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_DiffSetExtraSmoothing.Name = "Set Extra 
Output Smoothing?";

In_DiffSetExtraSmoothing.SetYesNo(1);

In_DiffSetExtraSmoothing.SetDescription("Enables 
extended smoothing options.");

In_DiffExtraSmoothingPeriod.Name = "Extra 
Output Smoothing Period";

In_DiffExtraSmoothingPeriod.SetInt(5);
In_DiffExtraSmoothingPeriod.SetIntLimits(2, 

50);

In_DiffExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_DiffExtraSmoothingMAType.Name = "Extra 
Output Smoothing Moving Average Type";

In_DiffExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXP
ONENTIAL);

In_DiffExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");



return;
}

// Section 2 - Do data processing here

//Handle the zero line.
ZeroLine[sc.Index] = 0.0;

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
In_DiffNormalSmoothingPeriod.GetInt() + 
(In_DiffSetExtraSmoothing.GetYesNo() ? 
In_DiffExtraSmoothingPeriod.GetInt() : 0.0 );

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
if( (In_VolumeFilterType.GetIndex() == 0) || 

(In_VolumeFilterType.GetIndex() == 3) ) {sc.ValueFormat 
= 0;}

else {sc.ValueFormat = 2;}
}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate volume difference.
Difference = (float)sc.BaseData[Up][sc.Index] - 

(float)sc.BaseData[Down][sc.Index];
//Value must be positive for log and sqrt, so save 



the sign in a separate variable.
if(Difference < 0.0) {

Difference *= -1.0;
Sign = -1.0;
}

else {Sign = 1.0;}
//Calculate filter type
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Diff[sc.Index] = Difference * Sign;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Diff[sc.Index] = log( Difference < 1.0 ? 1.0 : 
Difference ) * Sign;

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Diff[sc.Index] = sqrt( Difference < 1.0 ? 1.0 : 

Difference ) * Sign;
}

else { // 3: MA Clip
sc.MovingAverage(sc.BaseData[VolumeType], 

VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Diff[sc.Index] = Difference * Sign;
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Diff[sc.Index] = VolumeScale * Difference * 
Sign;

}



}

//Handle smoothing.
sc.MovingAverage(Diff, DiffSmoothed, 

In_DiffNormalSmoothingMAType.GetMovAvgType(), 
In_DiffNormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_DiffSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(DiffSmoothed, Graph_Diff, 
In_DiffExtraSmoothingMAType.GetMovAvgType(), 
In_DiffExtraSmoothingPeriod.GetInt() );

}
else {

Graph_Diff[sc.Index] = DiffSmoothed[sc.Index];
}

}

/* 
========================================================
=====================
========================================================
========================
Up/Down Volume Ratio With Limiter By Tick With Filters
========================================================
========================
========================================================
===================== */
SCSFExport 
scsf_UpDownVolumeRatioWithLimiterByTickWithFilters(SCStu
dyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0]; //first 
graph is on the bottom.

SCSubgraphRef Graph_VR = sc.Subgraph[1];



SCInputRef In_NumberOfHighestValues = sc.Input[0];
SCInputRef In_NumberOfBarsForHighs = sc.Input[1];
SCInputRef In_LimiterStrength = sc.Input[2];
SCInputRef In_InputData = sc.Input[3];
SCInputRef In_VolumeFilterType = sc.Input[4];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[5];
SCInputRef In_MAClipSmoothingMAType = sc.Input[6];
SCInputRef In_VRNormalSmoothingPeriod = sc.Input[7];
SCInputRef In_VRNormalSmoothingMAType = sc.Input[8];
SCInputRef In_VRSetExtraSmoothing = sc.Input[9];
SCInputRef In_VRExtraSmoothingPeriod = sc.Input[10];
SCInputRef In_VRExtraSmoothingMAType = sc.Input[11];
SCSubgraphRef VolumeFiltered = sc.Subgraph[2];
SCSubgraphRef VolumeMA = sc.Subgraph[3];
SCSubgraphRef ArrayOfHighs = sc.Subgraph[4];
SCSubgraphRef VR = sc.Subgraph[5];
SCSubgraphRef VRSmoothed = sc.Subgraph[6];
//SCFloatArrayRef FloatArray = Graph_VR.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, NumberOfHighs, NumberOfBars, VIdx, HIdx, 

IndexLow;
float VolumeScale, AverageHigh, RatioScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Up/Down Volume Ratio With 

Limiter By Tick With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 



When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 3; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_INDEPENDENT; //
separate graph

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Up/Down Volume Ratio With Limiter 
By Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 
only available when the market is open.<p>This indicator 
uses the traditional Up/Down Volume Ratio but adds a 
limiter to reduce the value on low volume. This helps 



reduce the large ranges on low volume that can blow out 
the scale. With the limiter in place, this is not a 
ratio with a 100% scale. It is very similar to Up/Down 
Volume Difference but much slower to calculate because 
of searching for the Highes Value average. The Highest 
Value average takes the selected number of highest 
values for a time period and averages them to a high 
value line. Anything above the line is ignored. Anything 
below the line gets the output ratio scaled 
proportionally by the limiter. Despite the higher number 
of calculations per bar, this helps identify which of 
the big peaks/dips are real or not. This indicator 
solves the problem of the ratio line jumping on each new 
bar with little data. This also makes it easier to use 
with automated trading systems.<p>This indicator version 
has a second smoothing option. The ratio data is very 
choppy and extremely noisy. The second moving average 
can be of any type and will help clean up the line. 
Smoothing with a larger number isn't as effective as 
double smoothing with a number half that size.<p>This 
indicator version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 
it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average.";

//Output Graph
Graph_VR.Name = "Up/DownVolRatio"; //drawn 

graphs must have a name.
Graph_VR.PrimaryColor = RGB(255, 0, 255);
Graph_VR.DrawStyle = DRAWSTYLE_LINE;



Graph_VR.LineStyle = LINESTYLE_SOLID; //if 
LineWidth>1, lines will appear solid

Graph_VR.LineWidth = 1;
Graph_VR.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_NumberOfHighestValues.Name = "Number Of 
Highest Values To Keep";

In_NumberOfHighestValues.SetInt(20);
In_NumberOfHighestValues.SetIntLimits(10, 500);
In_NumberOfHighestValues.SetDescription("The 

number of highest values to look for in a range of bars. 
Usually 10-50. Note: the higher the number the slower 
the calculation will be.");

In_NumberOfBarsForHighs.Name = "Number Of Bars 
To Search For Highest Values";

In_NumberOfBarsForHighs.SetInt(240);
In_NumberOfBarsForHighs.SetIntLimits(10, 3000);
In_NumberOfBarsForHighs.SetDescription("The 

range of bars to look for the highest values. Usually 
240 - 1440 (a few hours to about one full trading day). 
Note: the higher the number the slower the calculation 
will be.");

In_LimiterStrength.Name = "Limiter Strength";
In_LimiterStrength.SetFloat(0.9);
In_LimiterStrength.SetFloatLimits(0.1, 1.0);



In_LimiterStrength.SetDescription("The strength 
the limiter will apply to low volume ranges ranges to 
make matching low ratio ranges. Range 0.1 to 1.0 for 
10-100%. Usually 0.9 (90%)");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";



In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_VRNormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_VRNormalSmoothingPeriod.SetInt(7);
In_VRNormalSmoothingPeriod.SetIntLimits(2, 50);

In_VRNormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");

In_VRNormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_VRNormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_VRNormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_VRSetExtraSmoothing.Name = "Set Extra Output 
Smoothing?";

In_VRSetExtraSmoothing.SetYesNo(1);
In_VRSetExtraSmoothing.SetDescription("Enables 

extended smoothing options.");

In_VRExtraSmoothingPeriod.Name = "Extra Output 
Smoothing Period";

In_VRExtraSmoothingPeriod.SetInt(7);
In_VRExtraSmoothingPeriod.SetIntLimits(2, 50);

In_VRExtraSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually 3-10.");



In_VRExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_VRExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPON
ENTIAL);

In_VRExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read long lines

//Handle the zero line.
ZeroLine[i] = 0.0;

//if first run. Set persistent variables here.
if(i == 0) {

//Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
In_VRNormalSmoothingPeriod.GetInt() + 
(In_VRSetExtraSmoothing.GetYesNo() ? 
In_VRExtraSmoothingPeriod.GetInt() : 0.0 );

//Make sure the count of highs is less than or 
equal to the range.

if(In_NumberOfHighestValues.GetInt() > 
In_NumberOfBarsForHighs.GetInt() ) {

//swap the values around
HIdx = In_NumberOfBarsForHighs.GetInt();

In_NumberOfBarsForHighs.SetInt( In_NumberOfHighestValues
.GetInt() );

In_NumberOfHighestValues.SetInt(HIdx);



}
}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 
log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 



In_MAClipSmoothingPeriod.GetInt() );
if((float)sc.BaseData[VolumeType][i] <= 

VolumeMA[i]) {
//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;
}

else { //handle clipped volume
VolumeFiltered[i] = VolumeMA[i];
VolumeScale = VolumeFiltered[i] / 

(float)sc.BaseData[VolumeType][i];
}

}

//We need to shrink the smaller volume number's 
output to avoid them blowing the output range.

//A moving average doesn't work as well here because 
it takes into account ALL numbers.

//A better method is to take the selected highest 
numbers in the range and average them (ignoring the 
lowest numbers).

//Enter...

//The Sloppy High Values Bucket Algorithm: Faster 
than continuously sorting an array.

//Start: Fill highs array and search for the low.
//If (CURRENT > Low), then Low = CURRENT. Search for 

new low in highs array.
//If (CURRENT < Low), then skip to next value.
//Load and check ranges.
NumberOfHighs = In_NumberOfHighestValues.GetInt();
if(NumberOfHighs > i) {NumberOfHighs = i +1;}
NumberOfBars = In_NumberOfBarsForHighs.GetInt();
if(NumberOfBars > i) {NumberOfBars = i +1;}
//Initial fill of array.
VIdx = i - NumberOfBars +1;



IndexLow = 0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++, VIdx++) {

ArrayOfHighs[HIdx] = VolumeFiltered[VIdx];
if(ArrayOfHighs[IndexLow] > ArrayOfHighs[HIdx]) 

{IndexLow = HIdx;}
}

//Search the rest of the main array.
for(; VIdx <= i; VIdx++) {

if(VolumeFiltered[VIdx] > 
ArrayOfHighs[IndexLow]) {

//Overwrite the low value
ArrayOfHighs[IndexLow] = 

VolumeFiltered[VIdx];
//Search for the new low index
for(IndexLow=0, HIdx=1; HIdx < 

NumberOfHighs; HIdx++) {if(ArrayOfHighs[IndexLow] > 
ArrayOfHighs[HIdx]) {IndexLow = HIdx;}}

}
}

//Calculate the average high.
AverageHigh = 0.0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++) 

{AverageHigh += ArrayOfHighs[HIdx];}
AverageHigh /= (float)NumberOfHighs;

//Calculate RatioScale to scale down volume ratio 
output number.

//Higher numbers get passed.
//Normal numbers won't be affected much.
//Very low numbers get squashed to help prevent 

blowing the output range.
//The limiter strength is a percentage of the 

RatioScale to use.
if((VolumeFiltered[i] < AverageHigh) && (AverageHigh 

> 0.0) ) {
RatioScale =  1.0 - ((1.0 - 

(VolumeFiltered[i] / AverageHigh)) * 



In_LimiterStrength.GetFloat() );
}

else {RatioScale = 1.0;}

//Calculate volume ratio.
if(VolumeFiltered[i] > 0) {

VR[i] = ((((float)sc.BaseData[Up][i] - 
(float)sc.BaseData[Down][i]) * VolumeScale) / 
VolumeFiltered[i]) * 100.0 * RatioScale;

}
else {VR[i] = 0.0;}

//Handle smoothing.
sc.MovingAverage(VR, VRSmoothed, 

In_VRNormalSmoothingMAType.GetMovAvgType(), 
In_VRNormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_VRSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(VRSmoothed, Graph_VR, 
In_VRExtraSmoothingMAType.GetMovAvgType(), 
In_VRExtraSmoothingPeriod.GetInt() );

}
else {

Graph_VR[i] = VRSmoothed[i];
}

}

/* 
========================================================
=====================
========================================================
========================
Volume Bars Stacked By Tick
========================================================
========================
========================================================



===================== */
SCSFExport scsf_VolumeBarsStackedByTick(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_Total = sc.Subgraph[0];
SCSubgraphRef Graph_Hold = sc.Subgraph[1];
SCSubgraphRef Graph_Top = sc.Subgraph[2];
SCSubgraphRef Graph_VolumeMA = sc.Subgraph[3];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_BuyColor = sc.Input[1];
SCInputRef In_SellColor = sc.Input[2];
SCInputRef In_SetSellOnTop = sc.Input[3];
SCInputRef In_SetVolumeMA = sc.Input[4];
SCInputRef In_VolumeMAPeriod = sc.Input[5];
SCInputRef In_VolumeMAMAType = sc.Input[6];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
int Up, Down;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Volume Bars Stacked By Tick";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;



sc.AutoLoop = 1; //Auto looping is enabled.

sc.CalculationPrecedence = STD_PREC_LEVEL; //
STD_PREC_LEVEL (default), LOW_PREC_LEVEL, 
VERY_LOW_PREC_LEVEL

//sc.GraphRegion = 1; //any graph
sc.ValueFormat = 0; //Set output decimal 

places: 0-6. Also sc.BaseGraphValueFormat, 
VALUEFORMAT_INHERITED.

sc.ScaleRangeType = SCALE_ZEROBASED; //separate 
graph starts at 0

//options: SCALE_AUTO, SCALE_USERDEFINED, 
SCALE_INDEPENDENT, SCALE_SAMEASREGION, SCALE_CONSTRANGE, 
SCALE_CONSTRANGECENTER, SCALE_ZEROBASED

sc.AlertOnlyOncePerBar = true; //Keep alerts 
from going crazy.

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Volume Bars Stacked By Tick. To 
properly use this indicator, Sierra Chart must be set up 
in tick by tick mode with intraday bars. If all \"Input 
Data\" options show a straight line at 0.0, then tick by 
tick data is not available or not enabled. Note that 
some volume data is only available when the market is 
open.\
<p>This indicator shows a traditional volume bar split 
by buy and sell volumes as opposed to being a 
traditional entire buy or sell volume bar.\
<p>As of this programming, Sierra Chart doesn't have a 
stacked bar output feature. This is simulated using a 
trick from gnuplot by partly overwriting an existing 



bar. \"Total Volume\" should be the same color as \"Sell 
Volume\" (typically red). A red bar drawn on top of a 
red bar will look like the larger red bar. \"Buy 
Volume\" is then drawn on top again to show the usually 
green bar. Because of this, changing the bar colors may 
lead to unexpected consequences. For this reason, 
separate \"Buy Color\" and \"Sell Color\" entries have 
been made on the \"Settings And Inputs\" page. Change 
these two colors to your preferred settings and the rest 
of the bar colors will be automatically set. \"Volume 
MA\" still has its color on the \"Subgraphs\" 
page.<p>Observations. Institutions are known to 
manipulate bar open and close values to make the bar 
look like it was totally an up or down day. In reality, 
they may be buying or selling with or against the bar 
behind the scene. Having an accurate intraday volume 
count helps expose those patterns.\
<p>The three data bars are left independent in case 
someone wants to change them to line graphs to 
experiment.\
<p>A volume average line is included and can be disabled 
if desired. Normal values are 9 and 21 periods. SMA 9 is 
known to be a good activity indicator. When volume is 
above the line, a new movement is taking place. When 
volume then drops below the line, the movement is 
ending.";

//Output Graph

Graph_Total.Name = "Total Volume"; //drawn 
graphs must have a name.

Graph_Total.PrimaryColor = RGB(255, 0, 0);
Graph_Total.DrawStyle = DRAWSTYLE_BAR;
Graph_Total.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Total.LineWidth = 2;
Graph_Total.DrawZeros = 1;



Graph_Hold.Name = "Sell Volume"; //drawn graphs 
must have a name.

Graph_Hold.PrimaryColor = RGB(255, 0, 0);
Graph_Hold.DrawStyle = DRAWSTYLE_BAR;
Graph_Hold.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Hold.LineWidth = 2;
Graph_Hold.DrawZeros = 1;

Graph_Top.Name = "Buy Volume"; //drawn graphs 
must have a name.

Graph_Top.PrimaryColor = RGB(0, 255, 0);
Graph_Top.DrawStyle = DRAWSTYLE_BAR;
Graph_Top.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Top.LineWidth = 2;
Graph_Top.DrawZeros = 1;

Graph_VolumeMA.Name = "Volume MA"; //drawn 
graphs must have a name.

Graph_VolumeMA.PrimaryColor = RGB(255, 0, 255);
Graph_VolumeMA.DrawStyle = DRAWSTYLE_LINE;
Graph_VolumeMA.LineStyle = LINESTYLE_SOLID; //

if LineWidth>1, lines will appear solid
Graph_VolumeMA.LineWidth = 1;
Graph_VolumeMA.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Ask/Bid 

Volume;Up/Down Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");



In_BuyColor.Name = "Buy Color";
In_BuyColor.SetColor(0, 255, 0);
In_BuyColor.SetDescription("The color of the 

Buy or up bars. With simulated bar stacking, it is safer 
to set the color on the Input Page.");

In_SellColor.Name = "Sell Color";
In_SellColor.SetColor(255, 0, 0);
In_SellColor.SetDescription("The color of the 

Sell or down bars. With simulated bar stacking, it is 
safer to set the color on the Input Page.");

In_SetSellOnTop.Name = "Set Sell On Top Of 
Buy?";

In_SetSellOnTop.SetYesNo(1);
In_SetSellOnTop.SetDescription("Stack sell on 

top of buy or \"No\" to flip it around.");

In_SetVolumeMA.Name = "Set Volume Moving 
Average Line?";

In_SetVolumeMA.SetYesNo(1);
In_SetVolumeMA.SetDescription("Enables Volume 

MA Line.");

In_VolumeMAPeriod.Name = "Volume MA Period";
In_VolumeMAPeriod.SetInt(9);
In_VolumeMAPeriod.SetIntLimits(2, 100);
In_VolumeMAPeriod.SetDescription("Number of 

bars for the period. Usually 3-30. Values 9 and 21 are 
common.");

In_VolumeMAMAType.Name = "Volume MA Moving 
Average Type";

In_VolumeMAMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE); //or 
MOVAVGTYPE_EXPONENTIAL



In_VolumeMAMAType.SetDescription("Usually SMA 
or EMA, but others can be experimented with.");

return;
}

// Section 2 - Do data processing here

//If first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 0;
//Turn the VolumeMA line off if disabled. Make 

sure it is on if re-enabled.
if( In_SetVolumeMA.GetYesNo() ) 

{Graph_VolumeMA.DrawStyle = DRAWSTYLE_LINE;}
else {Graph_VolumeMA.DrawStyle = 

DRAWSTYLE_IGNORE;}
//Fix the bar namings and colors if the chart 

is in normal or swapped mode.
//Manually setting names and colors makes sure 

it won't accidentally alternate.
if(In_SetSellOnTop.GetYesNo() ) { //sell bar on 

top
Graph_Total.PrimaryColor = 

In_SellColor.GetColor();
Graph_Hold.Name = "Sell Volume";
Graph_Hold.PrimaryColor = 

In_SellColor.GetColor();
Graph_Top.Name = "Buy Volume";
Graph_Top.PrimaryColor = 

In_BuyColor.GetColor();
}

else { //buy bar on top
Graph_Total.PrimaryColor = 

In_BuyColor.GetColor();



Graph_Hold.Name = "Buy Volume";
Graph_Hold.PrimaryColor = 

In_BuyColor.GetColor();
Graph_Top.Name = "Sell Volume";
Graph_Top.PrimaryColor = 

In_SellColor.GetColor();
}

}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_ASKVOL; 

Down = SC_BIDVOL;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_UPVOL; Down = SC_DOWNVOL;}
else {Up = SC_ASKNT; Down = SC_BIDNT;}

//Calculate volume bar.
Graph_Total[sc.Index] = sc.BaseData[Up][sc.Index] + 

sc.BaseData[Down][sc.Index];
if(In_SetSellOnTop.GetYesNo() ) {

//Buy layered on top of Sell. Sell appears to 
be stacked on top of Buy.

Graph_Hold[sc.Index] = sc.BaseData[Down]
[sc.Index];

Graph_Top[sc.Index] = sc.BaseData[Up]
[sc.Index];

}
else {

//Sell layered on top of Buy. Buy appears to be 
stacked on top of Sell.

Graph_Hold[sc.Index] = sc.BaseData[Up]
[sc.Index];

Graph_Top[sc.Index] = sc.BaseData[Down]
[sc.Index];

}

//Handle VolumeMA line.



if( In_SetVolumeMA.GetYesNo() ) {
sc.MovingAverage(Graph_Total, Graph_VolumeMA, 

In_VolumeMAMAType.GetMovAvgType(), 
In_VolumeMAPeriod.GetInt() );

}
}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("On Balance Volume Price Movement With 
Filters") 

//Custom study starts here.
SCSFExport scsf_OBVPMWithFilters(SCStudyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBVPM = sc.Subgraph[0];
SCInputRef In_VolumeFilterType = sc.Input[0];



SCInputRef In_MAClipSmoothingPeriod = sc.Input[1];
SCInputRef In_MAClipSmoothingMAType = sc.Input[2];
SCInputRef In_OBVPMSetSmoothing = sc.Input[3];
SCInputRef In_OBVPMSmoothingPeriod = sc.Input[4];
SCInputRef In_OBVPMSmoothingMAType = sc.Input[5];
SCSubgraphRef OBVPM = sc.Subgraph[1];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = 

Graph_OBVPM.Arrays[0];

//remember local variables are not persistent.
float Range, Balance;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "On Balance Volume Price 

Movement With Filters";

sc.StudyVersion = 1.1;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume Price Movement 
With Filters (OBVPM). An original indicator by Brett 
Johnson made in 2014. The intent is to help identify 
weak price movements from stronger ones by using volume 
with a scaling multiplier of bar height and bar close to 
close distance to create a balance function. Think of it 



as price distance pushed by volume. This graph should be 
plotted on the main price graph with an independent 
scale. If you have tick by tick data, use the \"By 
Tick\" version for much better accuracy. OBVPM is not 
locked to the price graph and will float and stretch, so 
the lines being above or below each other is totally 
relative. What is important is comparing the size of the 
price move with the size of the OBVPM move. Individual 
OBVPM bar values by themselves hold no meaning. The 
pattern is what's important.<p>The \"Set OBVPM 
Smoothing?\" option will enable a moving average filter 
to the output line. EMA5 is recommended to help keep the 
noise down and prevent false signals.<p>This version has 
a Volume Filter option to handle cases when a volume 
spike smashes the indicator making it hard to read. 
Large institutions sometimes do this to hide their 
activity afterward. The \"Straight\" option passes 
volume data through without any filtering. The \"Log\" 
option runs each volume bar through the log function 
making a type of \"log scale\". The \"Square Root\" 
option runs each volume bar through the square root 
function making a type of \"square root scale\". The 
\"MA Clip\" option will clip volume above a chosen 
moving average. To learn the movement characteristics of 
each, it is recommended to put them all on one chart for 
equal comparison.<p>Observations. Log scale will tend to 
follow price closely. While it's useful to verify price 
movement, it's more useful to have the relative volume 
push distance. Take note of current peak and dip heights 
relative to previous ones. Larger price moves with 
smaller OBVPM moves indicate price weakness in that 
direction. In Straight mode, some sharp price reversals 
will show up as rounded reversals in the OBVPM line.";

sc.GraphRegion = 0; //main price graph

sc.ScaleRangeType = SCALE_INDEPENDENT; //



independent scaling from price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_OBVPM.Name = "OBVPM"; //drawn graphs must 

have a name.
Graph_OBVPM.PrimaryColor = RGB(255, 255, 0);
Graph_OBVPM.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVPM.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBVPM.LineWidth = 2;
Graph_OBVPM.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");



In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVPMSetSmoothing.Name = "Set OBVPM 
Smoothing?";

In_OBVPMSetSmoothing.SetYesNo(1);
In_OBVPMSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVPMSmoothingPeriod.Name = "OBVPM Smoothing 
Period";

In_OBVPMSmoothingPeriod.SetInt(5);
In_OBVPMSmoothingPeriod.SetIntLimits(2, 50);
In_OBVPMSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_OBVPMSmoothingMAType.Name = "OBVPM Smoothing 
Moving Average Type";

In_OBVPMSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_OBVPMSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 2;



return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 1;
//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBVPM[sc.Index -1];}

//Calculate bar range.
//up bar, positive
if(sc.Close[sc.Index] >= sc.Open[sc.Index]) {Range = 

sc.High[sc.Index] - sc.Low[sc.Index];}
//down bar, negative
else {Range = sc.Low[sc.Index] - sc.High[sc.Index];}
//add change between bars, positive or negative.
Range += sc.Close[sc.Index] - sc.Close[sc.Index -1];

//Calculat Volume type.
//Note: if(Range == 0.0) then nothing happens.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += Range * (float)sc.Volume[sc.Index];
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += Range * 



log( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += Range * 

sqrt( (float)sc.Volume[sc.Index] < 1.0 ? 1.0 : 
(float)sc.Volume[sc.Index] );

}
else { // 3: MA Clip

sc.MovingAverage(sc.Volume, VolumeMA, 
In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.Volume[sc.Index] <= 

VolumeMA[sc.Index]) {
Balance += Range * 

(float)sc.Volume[sc.Index];
}

//handle clipped volume
else {

Balance += Range * 
(float)VolumeMA[sc.Index];

}
}

OBVPM[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVPMSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVPM, Graph_OBVPM, 
In_OBVPMSmoothingMAType.GetMovAvgType(), 
In_OBVPMSmoothingPeriod.GetInt() );

}
else {

Graph_OBVPM[sc.Index] = OBVPM[sc.Index];
}

}



// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("On Balance Volume Price Movement By Tick 
With Filters") 

//Custom study starts here.
SCSFExport scsf_OBVPMByTickWithFilters(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_OBVPM = sc.Subgraph[0];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_OBVPMSetSmoothing = sc.Input[4];
SCInputRef In_OBVPMSmoothingPeriod = sc.Input[5];
SCInputRef In_OBVPMSmoothingMAType = sc.Input[6];
SCSubgraphRef OBVPM = sc.Subgraph[1];



SCSubgraphRef VolumeMA = sc.Subgraph[2];
//SCFloatArrayRef FloatArray = 

Graph_OBVPM.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float Range, Balance, VolumeSum, VolumeScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "On Balance Volume Price 

Movement By Tick With Filters";

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

sc.StudyVersion = 1.1;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "On Balance Volume Price Movement 
By Tick With Filters (OBVPM). An original indicator by 
Brett Johnson made in 2014. The intent is to help 
identify weak price movements from stronger ones by 
using volume up-down difference with a scaling 
multiplier of bar height and bar close to close distance 
to create a balance function. Think of it as price 
distance pushed by volume. This graph should be plotted 
on the main price graph with an independent scale. OBVPM 
is not locked to the price graph and will float and 
stretch, so the lines being above or below each other is 



totally relative. What is important is comparing the 
size of the price move with the size of the OBVPM move. 
Individual OBVPM bar values by themselves hold no 
meaning. The pattern is what's important.<p>To properly 
use this indicator, Sierra Chart must be set up in tick 
by tick mode with intraday bars. If all \"Input Data\" 
options show a straight line at 0.0, then tick by tick 
data is not available or not enabled. Note that some 
volume data is only available when the market is 
open.<p>The \"Set OBVPM Smoothing?\" option will enable 
a moving average filter to the output line. EMA5 is 
recommended to help keep the noise down and prevent 
false signals.<p>This version has a Volume Filter option 
to handle cases when a volume spike smashes the 
indicator making it hard to read. Large institutions 
sometimes do this to hide their activity afterward. The 
\"Straight\" option passes volume data through without 
any filtering. The \"Log\" option runs each volume bar 
through the log function making a type of \"log scale\". 
The \"Square Root\" option runs each volume bar through 
the square root function making a type of \"square root 
scale\". The \"MA Clip\" option will clip volume above a 
chosen moving average. To learn the movement 
characteristics of each, it is recommended to put them 
all on one chart for equal comparison.<p>Observations. 
Log scale will tend to follow price closely. While it's 
useful to verify price movement, it's more useful to 
have the relative volume push distance. Take note of 
current peak and dip heights relative to previous ones. 
Larger price moves with smaller OBVPM moves indicate 
price weakness in that direction. In Straight mode, some 
sharp price reversals will show up as rounded reversals 
in the OBVPM line.";

sc.GraphRegion = 0; //main price graph

sc.ScaleRangeType = SCALE_INDEPENDENT; //



independent scaling from price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_OBVPM.Name = "OBVPMtick"; //drawn graphs 

must have a name.
Graph_OBVPM.PrimaryColor = RGB(255, 255, 0);
Graph_OBVPM.DrawStyle = DRAWSTYLE_LINE;
Graph_OBVPM.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_OBVPM.LineWidth = 2;
Graph_OBVPM.DrawZeros = 1;

//User Inputs

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");



In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_OBVPMSetSmoothing.Name = "Set OBVPM 
Smoothing?";

In_OBVPMSetSmoothing.SetYesNo(1);
In_OBVPMSetSmoothing.SetDescription("Enables 

extended smoothing options.");

In_OBVPMSmoothingPeriod.Name = "OBVPM Smoothing 
Period";

In_OBVPMSmoothingPeriod.SetInt(5);
In_OBVPMSmoothingPeriod.SetIntLimits(2, 50);
In_OBVPMSmoothingPeriod.SetDescription("Number 

of bars for the period. Usually 3-10.");

In_OBVPMSmoothingMAType.Name = "OBVPM Smoothing 
Moving Average Type";

In_OBVPMSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONEN
TIAL);

In_OBVPMSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");



//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 2;

return;
}

// Section 2 - Do data processing here

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 1;
//local variable
Balance = 0.0;
}

//Reload Balance with previous value. Much easier to 
read this way.

if(sc.Index >= 1) {Balance = OBVPM[sc.Index -1];}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate bar range.
//Note: if(Range == 0.0) then nothing happens.



//up bar, positive
if(sc.Close[sc.Index] >= sc.Open[sc.Index]) {Range = 

sc.High[sc.Index] - sc.Low[sc.Index];}
//down bar, negative
else {Range = sc.Low[sc.Index] - sc.High[sc.Index];}
//add change between bars, positive or negative.
Range += sc.Close[sc.Index] - sc.Close[sc.Index -1];

//Calculat Volume.
//VolumeSum is the up-down difference. Direction is 

determined by Range, so VolumeSum must be positive.
VolumeSum = (float)sc.BaseData[Up][sc.Index] - 

(float)sc.BaseData[Down][sc.Index];
if(VolumeSum < 0.0) {VolumeSum *= -1.0;} //keep the 

value positive
//On Balance calculations.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Balance += Range * VolumeSum;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

Balance += Range * log( VolumeSum < 1.0 ? 1.0 : 
VolumeSum );

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
Balance += Range * sqrt( VolumeSum < 1.0 ? 

1.0 : VolumeSum );
}

else { // 3: MA Clip
sc.MovingAverage(sc.BaseData[VolumeType], 

VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {



Balance += Range * VolumeSum;
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Balance += Range * VolumeScale * VolumeSum;
}

}
OBVPM[sc.Index] = Balance;

//Handle smoothing.
if( In_OBVPMSetSmoothing.GetYesNo() ) {

sc.MovingAverage(OBVPM, Graph_OBVPM, 
In_OBVPMSmoothingMAType.GetMovAvgType(), 
In_OBVPMSmoothingPeriod.GetInt() );

}
else {

Graph_OBVPM[sc.Index] = OBVPM[sc.Index];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************



*********************/

// Name of the custom study.
//SCDLLName("Up/Down Volume Difference By Tick With 
Filters") 

//Custom study starts here.
SCSFExport 
scsf_UpDownVolumeDifferenceByTickWithFilters(SCStudyGrap
hRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0]; //first 
graph is on the bottom.

SCSubgraphRef Graph_Diff = sc.Subgraph[1];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_VolumeFilterType = sc.Input[1];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[2];
SCInputRef In_MAClipSmoothingMAType = sc.Input[3];
SCInputRef In_DiffNormalSmoothingPeriod = 

sc.Input[4];
SCInputRef In_DiffNormalSmoothingMAType = 

sc.Input[5];
SCInputRef In_DiffSetExtraSmoothing = sc.Input[6];
SCInputRef In_DiffExtraSmoothingPeriod = 

sc.Input[7];
SCInputRef In_DiffExtraSmoothingMAType = 

sc.Input[8];
SCSubgraphRef VolumeMA = sc.Subgraph[2];
SCSubgraphRef Diff = sc.Subgraph[3];
SCSubgraphRef DiffSmoothed = sc.Subgraph[4];
//SCFloatArrayRef FloatArray = Graph_Diff.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
float VolumeScale, Difference, Sign;



// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Up/Down Volume Difference By 

Tick With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 
When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Up/Down Volume Difference By Tick 
With Filters. To properly use this indicator, Sierra 
Chart must be set up in tick by tick mode with intraday 
bars. If all \"Input Data\" options show a straight line 
at 0.0, then tick by tick data is not available or not 
enabled. Note that some volume data is only available 
when the market is open.<p>This indicator shows the 
difference between up and down volume on a graph. 
Generally speaking, the difference in positive territory 
shows strength, and the difference in negative territory 
shows weakness. This indicator is very similar to \"Up/
Down Volume Ratio\" but handles 2 problems: (1) On low 
volume the ratio can go way out in the distance. Low 
volume with this indicator will show low distance. If 
the distance is too low, try the Volume Filter of Square 
Root or Log for large number signal compression.(2) With 
each new bar the ratio usually jumps very far out and 
pulls back as enough data to establish a solid ratio 



becomes available. With this indicator each difference 
bar starts small and builds up as the volume bar grows. 
This also makes it easier to use with automated trading 
systems.<p>This indicator version has a second smoothing 
option. The difference data is very choppy and extremely 
noisy. The second moving average can be of any type and 
will help clean up the line. Smoothing with a larger 
number isn't as effective as double smoothing with a 
number half that size.<p>This indicator version has a 
Volume Filter option to handle cases when a volume spike 
smashes the indicator making it hard to read. Large 
institutions sometimes do this to hide their activity 
afterward. The \"Straight\" option passes volume data 
through without any filtering. The \"Log\" option runs 
each volume bar through the log function making a type 
of \"log scale\". The \"Square Root\" option runs each 
volume bar through the square root function making a 
type of \"square root scale\". The \"MA Clip\" option 
will clip volume above a chosen moving average.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_Diff.Name = "Up/DnVolDiff"; //drawn 

graphs must have a name.
Graph_Diff.PrimaryColor = RGB(255, 0, 255);
Graph_Diff.DrawStyle = DRAWSTYLE_LINE;
Graph_Diff.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Diff.LineWidth = 1;
Graph_Diff.DrawZeros = 1;



ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 
Type";

In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 



if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_DiffNormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_DiffNormalSmoothingPeriod.SetInt(5);
In_DiffNormalSmoothingPeriod.SetIntLimits(2, 

50);

In_DiffNormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");

In_DiffNormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_DiffNormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EX
PONENTIAL);

In_DiffNormalSmoothingMAType.SetDescription("Usually 
EMA, but others can be experimented with.");

In_DiffSetExtraSmoothing.Name = "Set Extra 
Output Smoothing?";

In_DiffSetExtraSmoothing.SetYesNo(1);

In_DiffSetExtraSmoothing.SetDescription("Enables 
extended smoothing options.");



In_DiffExtraSmoothingPeriod.Name = "Extra 
Output Smoothing Period";

In_DiffExtraSmoothingPeriod.SetInt(5);
In_DiffExtraSmoothingPeriod.SetIntLimits(2, 

50);

In_DiffExtraSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-10.");

In_DiffExtraSmoothingMAType.Name = "Extra 
Output Smoothing Moving Average Type";

In_DiffExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXP
ONENTIAL);

In_DiffExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Initial setting for decimal places. Will be 
changed on first run.

sc.ValueFormat = 0;

return;
}

// Section 2 - Do data processing here

//Handle the zero line.
ZeroLine[sc.Index] = 0.0;

//if first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at



sc.DataStartIndex = 
In_DiffNormalSmoothingPeriod.GetInt() + 
(In_DiffSetExtraSmoothing.GetYesNo() ? 
In_DiffExtraSmoothingPeriod.GetInt() : 0.0 );

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
if( (In_VolumeFilterType.GetIndex() == 0) || 

(In_VolumeFilterType.GetIndex() == 3) ) {sc.ValueFormat 
= 0;}

else {sc.ValueFormat = 2;}
}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Calculate volume difference.
Difference = (float)sc.BaseData[Up][sc.Index] - 

(float)sc.BaseData[Down][sc.Index];
//Value must be positive for log and sqrt, so save 

the sign in a separate variable.
if(Difference < 0.0) {

Difference *= -1.0;
Sign = -1.0;
}

else {Sign = 1.0;}
//Calculate filter type
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
Diff[sc.Index] = Difference * Sign;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 



log
Diff[sc.Index] = log( Difference < 1.0 ? 1.0 : 

Difference ) * Sign;
}

else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 
sqrt

Diff[sc.Index] = sqrt( Difference < 1.0 ? 1.0 : 
Difference ) * Sign;

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

//handle normal volume
if((float)sc.BaseData[VolumeType][sc.Index] <= 

VolumeMA[sc.Index]) {
Diff[sc.Index] = Difference * Sign;
}

//handle clipped volume
else {

VolumeScale = (float)VolumeMA[sc.Index] / 
(float)sc.BaseData[VolumeType][sc.Index];

Diff[sc.Index] = VolumeScale * Difference * 
Sign;

}
}

//Handle smoothing.
sc.MovingAverage(Diff, DiffSmoothed, 

In_DiffNormalSmoothingMAType.GetMovAvgType(), 
In_DiffNormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_DiffSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(DiffSmoothed, Graph_Diff, 
In_DiffExtraSmoothingMAType.GetMovAvgType(), 
In_DiffExtraSmoothingPeriod.GetInt() );



}
else {

Graph_Diff[sc.Index] = DiffSmoothed[sc.Index];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/

// Name of the custom study.
//SCDLLName("Up/Down Volume Ratio With Limiter By Tick 
With Filters") 

//Custom study starts here.
SCSFExport 
scsf_UpDownVolumeRatioWithLimiterByTickWithFilters(SCStu
dyGraphRef sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef ZeroLine = sc.Subgraph[0]; //first 
graph is on the bottom.

SCSubgraphRef Graph_VR = sc.Subgraph[1];



SCInputRef In_NumberOfHighestValues = sc.Input[0];
SCInputRef In_NumberOfBarsForHighs = sc.Input[1];
SCInputRef In_LimiterStrength = sc.Input[2];
SCInputRef In_InputData = sc.Input[3];
SCInputRef In_VolumeFilterType = sc.Input[4];
SCInputRef In_MAClipSmoothingPeriod = sc.Input[5];
SCInputRef In_MAClipSmoothingMAType = sc.Input[6];
SCInputRef In_VRNormalSmoothingPeriod = sc.Input[7];
SCInputRef In_VRNormalSmoothingMAType = sc.Input[8];
SCInputRef In_VRSetExtraSmoothing = sc.Input[9];
SCInputRef In_VRExtraSmoothingPeriod = sc.Input[10];
SCInputRef In_VRExtraSmoothingMAType = sc.Input[11];
SCSubgraphRef VolumeFiltered = sc.Subgraph[2];
SCSubgraphRef VolumeMA = sc.Subgraph[3];
SCSubgraphRef ArrayOfHighs = sc.Subgraph[4];
SCSubgraphRef VR = sc.Subgraph[5];
SCSubgraphRef VRSmoothed = sc.Subgraph[6];
//SCFloatArrayRef FloatArray = Graph_VR.Arrays[0];

//remember local variables are not persistent.
int Up, Down, VolumeType;
int i, NumberOfHighs, NumberOfBars, VIdx, HIdx, 

IndexLow;
float VolumeScale, AverageHigh, RatioScale;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Up/Down Volume Ratio With 

Limiter By Tick With Filters";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 



When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Up/Down Volume Ratio With Limiter 
By Tick With Filters. To properly use this indicator, 
Sierra Chart must be set up in tick by tick mode with 
intraday bars. If all \"Input Data\" options show a 
straight line at 0.0, then tick by tick data is not 
available or not enabled. Note that some volume data is 
only available when the market is open.<p>This indicator 
uses the traditional Up/Down Volume Ratio but adds a 
limiter to reduce the value on low volume. This helps 
reduce the large ranges on low volume that can blow out 
the scale. With the limiter in place, this is not a 
ratio with a 100% scale. It is very similar to Up/Down 
Volume Difference but much slower to calculate because 
of searching for the Highes Value average. The Highest 
Value average takes the selected number of highest 
values for a time period and averages them to a high 
value line. Anything above the line is ignored. Anything 
below the line gets the output ratio scaled 
proportionally by the limiter. Despite the higher number 
of calculations per bar, this helps identify which of 
the big peaks/dips are real or not. This indicator 
solves the problem of the ratio line jumping on each new 
bar with little data. This also makes it easier to use 
with automated trading systems.<p>This indicator version 
has a second smoothing option. The ratio data is very 
choppy and extremely noisy. The second moving average 
can be of any type and will help clean up the line. 
Smoothing with a larger number isn't as effective as 
double smoothing with a number half that size.<p>This 
indicator version has a Volume Filter option to handle 
cases when a volume spike smashes the indicator making 



it hard to read. Large institutions sometimes do this to 
hide their activity afterward. The \"Straight\" option 
passes volume data through without any filtering. The 
\"Log\" option runs each volume bar through the log 
function making a type of \"log scale\". The \"Square 
Root\" option runs each volume bar through the square 
root function making a type of \"square root scale\". 
The \"MA Clip\" option will clip volume above a chosen 
moving average.";

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

//sc.GraphRegion = 1; //in this case, not main 
price graph

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Output Graph
Graph_VR.Name = "Up/DownVolRatio"; //drawn 

graphs must have a name.
Graph_VR.PrimaryColor = RGB(255, 0, 255);
Graph_VR.DrawStyle = DRAWSTYLE_LINE;
Graph_VR.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_VR.LineWidth = 1;
Graph_VR.DrawZeros = 1;

ZeroLine.Name="Zero";
ZeroLine.DrawStyle = DRAWSTYLE_LINE;
ZeroLine.LineStyle = LINESTYLE_DOT;
ZeroLine.LineWidth = 1;
ZeroLine.PrimaryColor = RGB(128, 128, 128);;
ZeroLine.DisplayNameValueInWindowsFlags = 0;
ZeroLine.DrawZeros = 1;

//User Inputs



In_NumberOfHighestValues.Name = "Number Of 
Highest Values To Keep";

In_NumberOfHighestValues.SetInt(20);
In_NumberOfHighestValues.SetIntLimits(10, 500);
In_NumberOfHighestValues.SetDescription("The 

number of highest values to look for in a range of bars. 
Usually 10-50. Note: the higher the number the slower 
the calculation will be.");

In_NumberOfBarsForHighs.Name = "Number Of Bars 
To Search For Highest Values";

In_NumberOfBarsForHighs.SetInt(240);
In_NumberOfBarsForHighs.SetIntLimits(10, 3000);
In_NumberOfBarsForHighs.SetDescription("The 

range of bars to look for the highest values. Usually 
240 - 1440 (a few hours to about one full trading day). 
Note: the higher the number the slower the calculation 
will be.");

In_LimiterStrength.Name = "Limiter Strength";
In_LimiterStrength.SetFloat(0.9);
In_LimiterStrength.SetFloatLimits(0.1, 1.0);
In_LimiterStrength.SetDescription("The strength 

the limiter will apply to low volume ranges ranges to 
make matching low ratio ranges. Range 0.1 to 1.0 for 
10-100%. Usually 0.9 (90%)");

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_VolumeFilterType.Name = "Volume Filtering 



Type";
In_VolumeFilterType.SetCustomInputIndex(0);

In_VolumeFilterType.SetCustomInputStrings("Straight;Log;
Square Root;MA Clip");

In_VolumeFilterType.SetDescription("\"Straight\" for no 
filtering and normal calculations. \"Log\" for applying 
log(Volume). \"Square Root\" for applying sqrt(Volume). 
\"MA Clip\" for clipping the volume above the chosen 
moving average.");

In_MAClipSmoothingPeriod.Name = "MA Clip 
Smoothing Period";

In_MAClipSmoothingPeriod.SetInt(3);
In_MAClipSmoothingPeriod.SetIntLimits(2, 100);
In_MAClipSmoothingPeriod.SetDescription("Only 

if MA Clip is selected. Number of bars for the period. 
Usually 3-30.");

In_MAClipSmoothingMAType.Name = "MA Clip Moving 
Average Type";

In_MAClipSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPONE
NTIAL);

In_MAClipSmoothingMAType.SetDescription("Only 
if MA Clip is selected. Usually EMA, but others can be 
experimented with.");

In_VRNormalSmoothingPeriod.Name = "Normal 
Output Smoothing Period";

In_VRNormalSmoothingPeriod.SetInt(7);
In_VRNormalSmoothingPeriod.SetIntLimits(2, 50);

In_VRNormalSmoothingPeriod.SetDescription("Number of 
bars for the period. Usually 3-20.");



In_VRNormalSmoothingMAType.Name = "Normal 
Output Smoothing Moving Average Type";

In_VRNormalSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPO
NENTIAL);

In_VRNormalSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

In_VRSetExtraSmoothing.Name = "Set Extra Output 
Smoothing?";

In_VRSetExtraSmoothing.SetYesNo(1);
In_VRSetExtraSmoothing.SetDescription("Enables 

extended smoothing options.");

In_VRExtraSmoothingPeriod.Name = "Extra Output 
Smoothing Period";

In_VRExtraSmoothingPeriod.SetInt(7);
In_VRExtraSmoothingPeriod.SetIntLimits(2, 50);

In_VRExtraSmoothingPeriod.SetDescription("Number of bars 
for the period. Usually 3-10.");

In_VRExtraSmoothingMAType.Name = "Extra Output 
Smoothing Moving Average Type";

In_VRExtraSmoothingMAType.SetMovAvgType(MOVAVGTYPE_EXPON
ENTIAL);

In_VRExtraSmoothingMAType.SetDescription("Usually EMA, 
but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;

//Set printed output value format. Number is 
the index of the selected format.



sc.ValueFormat = 3;  // 3 decimal places

return;
}

// Section 2 - Do data processing here

i = sc.Index; //easier to read long lines

//Handle the zero line.
ZeroLine[i] = 0.0;

//if first run. Set persistent variables here.
if(i == 0) {

//Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 
In_VRNormalSmoothingPeriod.GetInt() + 
(In_VRSetExtraSmoothing.GetYesNo() ? 
In_VRExtraSmoothingPeriod.GetInt() : 0.0 );

//Make sure the count of highs is less than or 
equal to the range.

if(In_NumberOfHighestValues.GetInt() > 
In_NumberOfBarsForHighs.GetInt() ) {

//swap the values around
HIdx = In_NumberOfBarsForHighs.GetInt();

In_NumberOfBarsForHighs.SetInt( In_NumberOfHighestValues
.GetInt() );

In_NumberOfHighestValues.SetInt(HIdx);
}

}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL; VolumeType = SC_VOLUME;}
else if(In_InputData.GetIndex() == 1) {Up = 



SC_ASKVOL; Down = SC_BIDVOL; VolumeType = SC_VOLUME;}
else {Up = SC_ASKNT; Down = SC_BIDNT; VolumeType = 

SC_NT;}

//Handle volume filtering.
if(In_VolumeFilterType.GetIndex() == 0) { // 0: 

straight
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;
}

else if(In_VolumeFilterType.GetIndex() == 1) { // 1: 
log

VolumeFiltered[i] = 
log( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else if(In_VolumeFilterType.GetIndex() == 2) { // 2: 

sqrt
VolumeFiltered[i] = 

sqrt( (float)sc.BaseData[VolumeType][i] < 1.0 ? 1.0 : 
(float)sc.BaseData[VolumeType][i] );

VolumeScale = VolumeFiltered[i] / 
(float)sc.BaseData[VolumeType][i];

}
else { // 3: MA Clip

sc.MovingAverage(sc.BaseData[VolumeType], 
VolumeMA, In_MAClipSmoothingMAType.GetMovAvgType(), 
In_MAClipSmoothingPeriod.GetInt() );

if((float)sc.BaseData[VolumeType][i] <= 
VolumeMA[i]) {

//handle normal volume
VolumeFiltered[i] = 

(float)sc.BaseData[VolumeType][i];
VolumeScale = 1.0;



}
else { //handle clipped volume

VolumeFiltered[i] = VolumeMA[i];
VolumeScale = VolumeFiltered[i] / 

(float)sc.BaseData[VolumeType][i];
}

}

//We need to shrink the smaller volume number's 
output to avoid them blowing the output range.

//A moving average doesn't work as well here because 
it takes into account ALL numbers.

//A better method is to take the selected highest 
numbers in the range and average them (ignoring the 
lowest numbers).

//Enter...

//The Sloppy High Values Bucket Algorithm: Faster 
than continuously sorting an array.

//Start: Fill highs array and search for the low.
//If (CURRENT > Low), then Low = CURRENT. Search for 

new low in highs array.
//If (CURRENT < Low), then skip to next value.
//Load and check ranges.
NumberOfHighs = In_NumberOfHighestValues.GetInt();
if(NumberOfHighs > i) {NumberOfHighs = i +1;}
NumberOfBars = In_NumberOfBarsForHighs.GetInt();
if(NumberOfBars > i) {NumberOfBars = i +1;}
//Initial fill of array.
VIdx = i - NumberOfBars +1;
IndexLow = 0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++, VIdx++) {

ArrayOfHighs[HIdx] = VolumeFiltered[VIdx];
if(ArrayOfHighs[IndexLow] > ArrayOfHighs[HIdx]) 

{IndexLow = HIdx;}
}

//Search the rest of the main array.



for(; VIdx <= i; VIdx++) {
if(VolumeFiltered[VIdx] > 

ArrayOfHighs[IndexLow]) {
//Overwrite the low value
ArrayOfHighs[IndexLow] = 

VolumeFiltered[VIdx];
//Search for the new low index
for(IndexLow=0, HIdx=1; HIdx < 

NumberOfHighs; HIdx++) {if(ArrayOfHighs[IndexLow] > 
ArrayOfHighs[HIdx]) {IndexLow = HIdx;}}

}
}

//Calculate the average high.
AverageHigh = 0.0;
for(HIdx=0; HIdx < NumberOfHighs; HIdx++) 

{AverageHigh += ArrayOfHighs[HIdx];}
AverageHigh /= NumberOfHighs;

//Calculate RatioScale to scale down volume ratio 
output number.

//Higher numbers get passed.
//Normal numbers won't be affected much.
//Very low numbers get squashed to help prevent 

blowing the output range.
//The limiter strength is a percentage of the 

RatioScale to use.
if((VolumeFiltered[i] < AverageHigh) && (AverageHigh 

> 0.0) ) {
RatioScale =  1.0 - ((1.0 - 

(VolumeFiltered[i] / AverageHigh)) * 
In_LimiterStrength.GetFloat() );

}
else {RatioScale = 1.0;}

//Calculate volume ratio.
if(VolumeFiltered[i] > 0) {

VR[i] = ((((float)sc.BaseData[Up][i] - 



(float)sc.BaseData[Down][i]) * VolumeScale) / 
VolumeFiltered[i]) * 100.0 * RatioScale;

}
else {VR[i] = 0.0;}

//Handle smoothing.
sc.MovingAverage(VR, VRSmoothed, 

In_VRNormalSmoothingMAType.GetMovAvgType(), 
In_VRNormalSmoothingPeriod.GetInt() );

//Handle extra smoothing.
if( In_VRSetExtraSmoothing.GetYesNo() ) {

sc.MovingAverage(VRSmoothed, Graph_VR, 
In_VRExtraSmoothingMAType.GetMovAvgType(), 
In_VRExtraSmoothingPeriod.GetInt() );

}
else {

Graph_VR[i] = VRSmoothed[i];
}

}

// The top of every source code file must include this 
line
#include "sierrachart.h"

/
********************************************************
*********************

For reference, please refer to the Advanced Custom 
Study Interface

and Language documentation on the Sierra Chart 
website. 

********************************************************
*********************/



// Name of the custom study.
//SCDLLName("Volume Bars Stacked By Tick") 

//Custom study starts here.
SCSFExport scsf_VolumeBarsStackedByTick(SCStudyGraphRef 
sc)
{

//Aliases to make things easier to read and 
maintain.

SCSubgraphRef Graph_Total = sc.Subgraph[0];
SCSubgraphRef Graph_Hold = sc.Subgraph[1];
SCSubgraphRef Graph_Top = sc.Subgraph[2];
SCSubgraphRef Graph_VolumeMA = sc.Subgraph[3];
SCInputRef In_InputData = sc.Input[0];
SCInputRef In_BuyColor = sc.Input[1];
SCInputRef In_SellColor = sc.Input[2];
SCInputRef In_SetSellOnTop = sc.Input[3];
SCInputRef In_SetVolumeMA = sc.Input[4];
SCInputRef In_VolumeMAPeriod = sc.Input[5];
SCInputRef In_VolumeMAMAType = sc.Input[6];
//SCFloatArrayRef FloatArray = Graph_OBV.Arrays[0];

//remember local variables are not persistent.
int Up, Down;

// Section 1 - Set the configuration variables and 
defaults

if (sc.SetDefaults)
{

//Long descriptive name.
sc.GraphName = "Volume Bars Stacked By Tick";

sc.StudyVersion = 1.0;

// During development set this flag to 1, so 
the DLL can be rebuilt without restarting Sierra Chart. 



When development is completed, set it to 0 to improve 
performance.

sc.FreeDLL = 0;

//Data for the "Display Study Documentation" 
button
sc.StudyDescription = "Volume Bars Stacked By Tick. To 
properly use this indicator, Sierra Chart must be set up 
in tick by tick mode with intraday bars. If all \"Input 
Data\" options show a straight line at 0.0, then tick by 
tick data is not available or not enabled. Note that 
some volume data is only available when the market is 
open.<p>This indicator shows a traditional volume bar 
split by buy and sell volumes as opposed to being a 
traditional entire buy or sell volume bar.<p>As of this 
programming, Sierra Chart doesn't have a stacked bar 
output feature. This is simulated using a trick from 
gnuplot by partly overwriting an existing bar. \"Total 
Volume\" should be the same color as \"Sell Volume\" 
(typically red). A red bar drawn on top of a red bar 
will look like the larger red bar. \"Buy Volume\" is 
then drawn on top again to show the usually green bar. 
Because of this, changing the bar colors may lead to 
unexpected consequences. For this reason, separate \"Buy 
Color\" and \"Sell Color\" entries have been made on the 
\"Settings And Inputs\" page. Change these two colors to 
your preferred settings and the rest of the bar colors 
will be automatically set. \"Volume MA\" still has its 
color on the \"Subgraphs\" page.<p>Observations. 
Institutions are known to manipulate bar open and close 
values to make the bar look like it was totally an up or 
down day. In reality, they may be buying or selling with 
or against the bar behind the scene. Having an accurate 
intraday volume count helps expose those patterns.<p>The 
three data bars are left independent in case someone 
wants to change them to line graphs to experiment.<p>A 
volume average line is included and can be disabled if 



desired. Normal values are 9 and 21 periods. SMA 9 is 
known to be a good activity indicator. When volume is 
above the line, a new movement is taking place. When 
volume then drops below the line, the movement is 
ending.";

//sc.GraphRegion = 1; //in this case, not main 
price graph

//Volume bar graphs start at 0.
sc.ScaleRangeType = SCALE_ZEROBASED;

//needed for extra tick data.
sc.MaintainAdditionalChartDataArrays = 1;

sc.AutoLoop = 1;  //Auto looping is enabled. 

//Set printed output value format. Number is 
the index of the selected format.

//sc.ValueFormat = 3;  // 3 decimal places
sc.ValueFormat = 0; //whole numbers

//Output Graph

Graph_Total.Name = "Total Volume"; //drawn 
graphs must have a name.

Graph_Total.PrimaryColor = RGB(255, 0, 0);
Graph_Total.DrawStyle = DRAWSTYLE_BAR;
Graph_Total.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Total.LineWidth = 2;
Graph_Total.DrawZeros = 1;

Graph_Hold.Name = "Sell Volume"; //drawn graphs 
must have a name.

Graph_Hold.PrimaryColor = RGB(255, 0, 0);
Graph_Hold.DrawStyle = DRAWSTYLE_BAR;



Graph_Hold.LineStyle = LINESTYLE_SOLID; //if 
LineWidth>1, lines will appear solid

Graph_Hold.LineWidth = 2;
Graph_Hold.DrawZeros = 1;

Graph_Top.Name = "Buy Volume"; //drawn graphs 
must have a name.

Graph_Top.PrimaryColor = RGB(0, 255, 0);
Graph_Top.DrawStyle = DRAWSTYLE_BAR;
Graph_Top.LineStyle = LINESTYLE_SOLID; //if 

LineWidth>1, lines will appear solid
Graph_Top.LineWidth = 2;
Graph_Top.DrawZeros = 1;

Graph_VolumeMA.Name = "Volume MA"; //drawn 
graphs must have a name.

Graph_VolumeMA.PrimaryColor = RGB(255, 0, 255);
Graph_VolumeMA.DrawStyle = DRAWSTYLE_LINE;
Graph_VolumeMA.LineStyle = LINESTYLE_SOLID; //

if LineWidth>1, lines will appear solid
Graph_VolumeMA.LineWidth = 1;
Graph_VolumeMA.DrawZeros = 1;

//User Inputs

In_InputData.Name = "Input Data";
In_InputData.SetCustomInputIndex(0);
In_InputData.SetCustomInputStrings("Up/Down 

Volume;Ask/Bid Volume;Up/Down Trades");
In_InputData.SetDescription("Select volume type 

to operate on. Not all types may be available. Some 
types are only available when the market is open.");

In_BuyColor.Name = "Buy Color";
In_BuyColor.SetColor(0, 255, 0);
In_BuyColor.SetDescription("The color of the 

Buy or up bars. With simulated bar stacking, it is safer 



to set the color on the Input Page.");

In_SellColor.Name = "Sell Color";
In_SellColor.SetColor(255, 0, 0);
In_SellColor.SetDescription("The color of the 

Sell or down bars. With simulated bar stacking, it is 
safer to set the color on the Input Page.");

In_SetSellOnTop.Name = "Set Sell On Top Of 
Buy?";

In_SetSellOnTop.SetYesNo(1);
In_SetSellOnTop.SetDescription("Stack sell on 

top of buy or \"No\" to flip it around.");

In_SetVolumeMA.Name = "Set Volume Moving 
Average Line?";

In_SetVolumeMA.SetYesNo(1);
In_SetVolumeMA.SetDescription("Enables Volume 

MA Line.");

In_VolumeMAPeriod.Name = "Volume MA Period";
In_VolumeMAPeriod.SetInt(9);
In_VolumeMAPeriod.SetIntLimits(2, 100);
In_VolumeMAPeriod.SetDescription("Number of 

bars for the period. Usually 3-30. Values 9 and 21 are 
common.");

In_VolumeMAMAType.Name = "Volume MA Moving 
Average Type";

In_VolumeMAMAType.SetMovAvgType(MOVAVGTYPE_SIMPLE); //or 
MOVAVGTYPE_EXPONENTIAL

In_VolumeMAMAType.SetDescription("Usually SMA 
or EMA, but others can be experimented with.");

//Keep alerts from going crazy.
sc.AlertOnlyOncePerBar = true;



return;
}

// Section 2 - Do data processing here

//If first run. Set persistent variables here.
if(sc.Index == 0) {

// Set the index of the first array element to 
begin drawing at

sc.DataStartIndex = 0;
//Turn the VolumeMA line off if disabled. Make 

sure it is on if re-enabled.
if( In_SetVolumeMA.GetYesNo() ) 

{Graph_VolumeMA.DrawStyle = DRAWSTYLE_LINE;}
else {Graph_VolumeMA.DrawStyle = 

DRAWSTYLE_IGNORE;}
//Fix the bar namings and colors if the chart 

is in normal or swapped mode.
//Manually setting names and colors makes sure 

it won't accidentally alternate.
if(In_SetSellOnTop.GetYesNo() ) { //sell bar on 

top
Graph_Total.PrimaryColor = 

In_SellColor.GetColor();
Graph_Hold.Name = "Sell Volume";
Graph_Hold.PrimaryColor = 

In_SellColor.GetColor();
Graph_Top.Name = "Buy Volume";
Graph_Top.PrimaryColor = 

In_BuyColor.GetColor();
}

else { //buy bar on top
Graph_Total.PrimaryColor = 

In_BuyColor.GetColor();
Graph_Hold.Name = "Buy Volume";
Graph_Hold.PrimaryColor = 



In_BuyColor.GetColor();
Graph_Top.Name = "Sell Volume";
Graph_Top.PrimaryColor = 

In_SellColor.GetColor();
}

}

//Select Input Data Type
if(In_InputData.GetIndex() == 0) {Up = SC_UPVOL; 

Down = SC_DOWNVOL;}
else if(In_InputData.GetIndex() == 1) {Up = 

SC_ASKVOL; Down = SC_BIDVOL;}
else {Up = SC_ASKNT; Down = SC_BIDNT;}

//Calculate volume bar.
Graph_Total[sc.Index] = sc.BaseData[Up][sc.Index] + 

sc.BaseData[Down][sc.Index];
if(In_SetSellOnTop.GetYesNo() ) {

//Buy layered on top of Sell. Sell appears to 
be stacked on top of Buy.

Graph_Hold[sc.Index] = sc.BaseData[Down]
[sc.Index];

Graph_Top[sc.Index] = sc.BaseData[Up]
[sc.Index];

}
else {

//Sell layered on top of Buy. Buy appears to be 
stacked on top of Sell.

Graph_Hold[sc.Index] = sc.BaseData[Up]
[sc.Index];

Graph_Top[sc.Index] = sc.BaseData[Down]
[sc.Index];

}

//Handle VolumeMA line.
if( In_SetVolumeMA.GetYesNo() ) {

sc.MovingAverage(Graph_Total, Graph_VolumeMA, 



In_VolumeMAMAType.GetMovAvgType(), 
In_VolumeMAPeriod.GetInt() );

}
}



























/*  
--------------------------------------------------------
----------------

This program includes : ECIVwap ECIAnchorVwap and 
ECIVwapChannel

Developped by Emmanuel Chriqui (aka wwwingman).
Contact : ecivwap@chriqui.name

This program is free software: you can redistribute it 
and/or modify
    it under the terms of the GNU General Public License 
as published by
    the Free Software Foundation, either version 3 of 
the License, or



    (at your option) any later version.

    This program is distributed in the hope that it will 
be useful,
    but WITHOUT ANY WARRANTY; without even the implied 
warranty of
    MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  
See the
    GNU General Public License for more details.

    You should have received a copy of the GNU General 
Public License
    along with this program.  If not, see <http://
www.gnu.org/licenses/gpl.txt

The ECIVwap computes Volume Weighted Average Price for 
Daily/Weekly/Monthly/Quarterly/Yearly periods, and draws 
extensions of previous periods.
Vwap computation tries to be as accurate as possible 
since using volume at all prices in each bar, and is 
compatible with Sierra Vwap when using "Base on 
Underlying Data" option.
This is also true for the standard deviation 
calculation.

The ECIAnchorVwap uses Vwap computation algorithm, but 
the start and end dates are can be set in different ways 
(manually, automatically, at major reversal points, 
etc.).

The ECIVwapChannel uses Vwap computation algorithm, but 
draws a vwap channel of a user based period number of 
bars.

The ECIVwapBracket uses Vwap computation algorithm, and 
draws a vwap until price breaks out of bottom/top levels 
4 (excess levels).



Changelog
V1.5 :
* Maintenance : adapted code to recent sierra changes on 
PersisVars and VAP structures.
V1.4 :
* Change : all studies name start with ECIVwap for 
clarity
* Enhance : add input only computation mode to all 
studies (no volume per price)
* Enhance : add SetAllColors to ECIVwap
* Enhance : add vpoc drawing to ECIVwapChannel 
(experimental) 
* New : added ECIVwapBracket, an automatic way to draw 
vwap brackets (experimental)
* Maintenance : major code cleanup factoring and studies 
options harmonization
V1.3 : 
* Fix ECIVwapChannel : start drawing stdev on period 
(was on first bar).
V1.2 :
* New indicator : ECIVwapChannel. draws a vwap channel 
of a user based period number of bars.
V1.1 :
* Fix : wrong vwap on bars with no volume (thin markets/
renko..).
* Misc : removed version from DLL name.
V1.0 :
* Minor : changed default colors to light blue
* Maintenance : code cleanup, filled sierra description 
fields
* Misc : Distribution of code to Sierra Chart user 
contributed studies.
V0.10 : 
* Enhance AnchorVwap : start date modes : manual (mouse 
anchoring), on higher high, on lower low, on last closed 
bar



* Fix AnchorVwap : when duplicating chart, manual mouse 
anchoring was not possible (hidden menu)
V0.9 :
* Enhance AnchorVwap : added 2 end date modes : end on 
previous bar, end on start bar.
* Fix : AnchorVwap was inefficient under some conditions 
and too heavy for CPU. Rolled back and fixed code.
V0.8 :
* Enhance AnchorVwap : replaced manual start date with 
contextual menu anchoring
* Enhance AnchorVwap : new option : set all colors 
automatically
* Enhance Vwap : 4 extension bands to Vwap instead of 2.
* Change Vwap & AnchorVwap : default multiplier is now 
0.5
* New : GPL licence in code
* Maintenance : AnchorVwap code simplification and 
cleanup.
V0.7 :
* Fix : Wrong vwap calculation on very heavy volume bars 
(ex:ES monthly/quarterly bars..).
* Enhance : 4 extension bands to AnchorVwap instead of 
2.
* Minor : default multiplier is now 0.5 (was 1).
V0.6 :
* Enhance AnchorVwap : 4 modes, continuos, end on date, 
end on higher high, end on lower low
* Fix : removed continous contract start date input from 
ECIVwap
* Minor : Range scale default is now same as region
V0.5 :
* Change : replaced ECIVwap continuous contract with new 
study  
* New : added ECIAnchorVwap study, a continuous period 
vwap with start and end period, and an extension option.
* Enhance : draw study under main price 
* Maintenance : code cleanup and factoring.



V0.4 :
* Enhance : Full compatibility with Sierra Vwap
* Bug fix : Quaterly vwap was broke in V0.3
* Enhance : better compatibility spreadsheet tests (had 
false positive related to floating point calculation)
V0.3 : 
* Enhance : On intraday charts, Vwap period start on 
session beginning for daily and weekly vwaps
* Maintenance : code cleanup.
* Maintenance : compatibility with Sierra Vwap testing 
chartbook.
V0.2 :
* Enhance : 4 bands instead of 2
* Change : replaced value extension option by 3 
parameters extensions : vwap/band1/band2
V0.1 : Initial release 
* New : Continuous/Daily/Weekly/Monthly/Quarterly/Yearly 
vwap
* New : Standard deviation bands
* New : Previous period value extension
--------------------------------------------------------
---------------- */
#include "sierrachart.h"

#define DEV_FREE_DLL 0 // 1 for development, 0 when 
operationnal

const SCString g_StudyVersion = "V1.5";
const SCString g_VwapName = "ECIVwap";
const SCString g_VwapAnchorName = "ECIVwapAnchor";
const SCString g_VwapBracketName= "ECIVwapBracket";
const SCString g_VwapChannelName= "ECIVwapChannel";

const SCString g_ECIVwapStudyDescription = 
"<p>The ECIVwap computes Volume Weighted Average Price 
for Daily/Weekly/Monthly/Quarterly/Yearly periods, and 
draws extensions of previous periods. Vwap computation 



tries to be as accurate as possible since using volume 
at all prices in each bar, and is compatible with Sierra 
Vwap when using *Base on Underlying Data* option. This 
is also true for the standard deviation calculation.</
p>"
"<p>Developped by Emmanuel Chriqui (aka wwwingman, 
contact : ecivwap@chriqui.name)</p>";
const SCString g_ECIVwapAnchorStudyDescription = 
"<p>The ECIVwapAnchor uses ECIVwap computation 
algorithm, but the start and end dates are can be set in 
different ways (manually, automatically, at major 
reversal points, etc.).</p>"
"<p>Developped by Emmanuel Chriqui (aka wwwingman, 
contact : ecivwap@chriqui.name)</p>";
const SCString g_ECIVwapBracketStudyDescription = 
"<p>The ECIVwapBracket draws bracket based on Vwap. A 
new bracket starts when the last bar breaks out (closes 
outside) the 2nd standard deviation.</p>"
"<p>Developped by Emmanuel Chriqui (aka wwwingman, 
contact : ecivwap@chriqui.name)</p>";
const SCString g_ECIVwapChannelStudyDescription = 
"<p>The ECIVwapChannel uses Vwap computation algorithm, 
but draws a vwap channel of a user based period number 
of bars.</p>"
"<p>Developped by Emmanuel Chriqui (aka wwwingman, 
contact : ecivwap@chriqui.name)</p>";

// Sierra DLL name
const SCString g_ScDllName = g_VwapName+g_StudyVersion;
SCDLLName (g_ScDllName)

// supported period type by ECIVwap
enum ECI_PeriodType
{

ECI_PERIOD_TYPE_BAR = 0,
ECI_PERIOD_TYPE_DAILY = 1,
ECI_PERIOD_TYPE_WEEKLY = 2,



ECI_PERIOD_TYPE_MONTHLY = 3,
ECI_PERIOD_TYPE_QUARTERLY = 4,
ECI_PERIOD_TYPE_YEARLY = 5,

};
#define ECI_PERIOD_INPUT_STRINGS 
"Bar;Daily;Weekly;Monthly;Quarterly;Yearly"

// supported start dates types for ECIVwapAnchor
enum ECI_StartDateType
{

ECI_STARTDATETYPE_MANUAL = 0,
ECI_STARTDATETYPE_HIGHERHIGH = 1,
ECI_STARTDATETYPE_LOWERLOW = 2,
ECI_STARTDATETYPE_LASTCLOSEDBAR = 3,
//WORK IN PROGRESS ECI_STARTDATETYPE_LASTBRACKET = 4

};
#define ECI_STARTDATETYPE_STRINGS "Manual (mouse 
anchoring);Start on Higher High;Start on Lower Low;Start 
on Last Closed Bar"

// supported end dates types for ECIVwapAnchor
enum ECI_EndDateType
{

ECI_ENDDATETYPE_CONTINUOUS = 0,
ECI_ENDDATETYPE_STOP_ON_ENDDATE = 1,
ECI_ENDDATETYPE_STOP_ON_HIGHERHIGH = 2,
ECI_ENDDATETYPE_STOP_ON_LOWERLOW = 3,
ECI_ENDDATETYPE_STOP_ON_LASTCLOSEDBAR = 4,
ECI_ENDDATETYPE_STOP_ON_STARTBAR = 5,

};
#define ECI_ENDDATETYPE_STRINGS "Continuous;Stop on End 
Date;Stop on Higher High;Stop on Lower Low;Stop on Last 
Closed Bar;Stop on Start Bar"

// misc
#define ECIVWAP_MAIN_COLOR RGB(0,128,255)



#define ECIVWAP_VWAP_COLOR RGB(0,128,255)
#define ECIVWAP_LEVELS_COLOR RGB(0,128,255)

#define ECIVWAP_VPOC_COLOR COLOR_DEEPPINK

/* 
========================================================
==================
//
// compute bar vwap
// sc : sierra study context
// barIndex : index of bar to compute
// inputOnly : if true, base calculation on main input. 
otherwise, use input+volume
// barVwap : where result is returned
//
========================================================
================== */
void ECIVwap_ComputeBarVwap(const SCStudyGraphRef sc, 
const unsigned int barIndex, const bool inputOnly, 
SCFloatArrayRef barVwap)
{

if ( ! inputOnly )
{

unsigned int _barVolume = 0;
float  _barPriceXVolumeSum = 0;
const s_VolumeAtPriceV2 *_p_vap;

int _barPriceInTicks = INT_MIN;
while (sc.VolumeAtPriceForBars-

>GetNextHigherVAPElement(barIndex, _barPriceInTicks, 
&_p_vap))

{
_barVolume += _p_vap->Volume;
_barPriceXVolumeSum += 

((float)_barPriceInTicks * (float)_p_vap->Volume);



}
if ( _barVolume != 0 ) // can happen on thin 

markets, renko charts, gaps etc...
barVwap[barIndex] = _barPriceXVolumeSum * 

sc.TickSize / (float)_barVolume;
else

barVwap[barIndex] = ( sc.Open[barIndex] + 
sc.High[barIndex] + sc.Low[barIndex] + 
sc.Close[barIndex] ) / 4.0f;

}
else
{

barVwap[barIndex] = ( sc.Open[barIndex] + 
sc.High[barIndex] + sc.Low[barIndex] + 
sc.Close[barIndex] ) / 4.0f;

}
}

/* 
========================================================
==================
//
// compute period vwap
//
// sc : sierra study context
// periodStartIndex : where vwap starts
// periodEndIndex : where vwap ends
// barVwap : vwap for each bar of period
// inputOnly : if true, base calculation on main input. 
otherwise, use input+volume
// vwap : where result is returned
//
========================================================
================== */
void ECIVwap_ComputePeriodVwap(const SCStudyGraphRef sc, 
const int periodStartIndex, const unsigned int 
periodEndIndex, const SCFloatArrayRef barVwap, const 



bool inputOnly, SCFloatArrayRef vwap)
{

if ( ! inputOnly )
{

float _periodVolume = 0.f;
float _periodVwapXVolumeSum = 0.f;

for (unsigned int _i = periodStartIndex; _i <= 
periodEndIndex ; _i++)

{
_periodVolume += sc.Volume[_i];
_periodVwapXVolumeSum += (barVwap[_i] * 

sc.Volume[_i]);
}
vwap[periodEndIndex] = _periodVwapXVolumeSum / 

_periodVolume;
}
else
{

float _periodHeight = 0.f;
float _periodVwapXHeightSum = 0.f;

for (unsigned int _i = periodStartIndex; _i <= 
periodEndIndex ; _i++)

{
float _height = sc.High[_i] - sc.Low[_i];
_periodHeight += _height;
_periodVwapXHeightSum += (barVwap[_i] * 

_height);
}
vwap[periodEndIndex] = _periodVwapXHeightSum / 

_periodHeight;
}

}

/* 
========================================================



==================
//
// compute standard deviation levels of vwaps
//
// sc : sierra study context
// periodStartIndex : where vwap starts
// periodEndIndex : where vwap ends
// vwap : vwap of period
// inputOnly : if true, base calculation on main input. 
otherwise, use input+volume
// multiplier : multiplier of standard deviation levels
// tb1-tb4 : where result is returned : top of band 
number 1..2..3..4
// bb1-bb4 : where result is returned : bottom of band 
number 1..2..3..4
//
========================================================
================== */
void ECIVwap_ComputeStddev(const SCStudyGraphRef sc, 
const unsigned int periodStartIndex, const unsigned int 
periodEndIndex, const SCFloatArrayRef vwap, const float 
multiplier, const bool inputOnly, 

SCFloatArrayRef tb1, 
SCFloatArrayRef bb1, 

SCFloatArrayRef tb2, 
SCFloatArrayRef bb2,

SCFloatArrayRef tb3, 
SCFloatArrayRef bb3,

SCFloatArrayRef tb4, 
SCFloatArrayRef bb4 ) 
{

float _offset;

// compute vwap variance (offset)
if ( ! inputOnly  )
{

float _periodVolume = 0.f;



float _periodVarianceSum = 0.f;

for (unsigned int _i = periodStartIndex; _i <= 
periodEndIndex ; _i++)

{
_periodVolume += sc.Volume[_i];

float _priceInput = sc.Close[_i]-vwap[_i];
_periodVarianceSum += 

(_priceInput*_priceInput*sc.Volume[_i]);
}
_offset = sqrt(_periodVarianceSum / 

_periodVolume);
}
else
{

float _periodHeight = 0.f;
float _periodVarianceSum = 0.f;

for (unsigned int _i = periodStartIndex; _i <= 
periodEndIndex ; _i++)

{
float _height = sc.High[_i] - sc.Low[_i];

_periodHeight += _height;

float _priceInput = sc.Close[_i]-vwap[_i];
_periodVarianceSum += 

(_priceInput*_priceInput*_height);
}
_offset = sqrt(_periodVarianceSum / 

_periodHeight);
}

// compute standard deviation levels
tb1[periodEndIndex] = vwap[periodEndIndex] + 1 * 

multiplier * _offset;



bb1[periodEndIndex] = vwap[periodEndIndex] - 1 * 
multiplier * _offset;

tb2[periodEndIndex] = vwap[periodEndIndex] + 2 * 
multiplier * _offset;

bb2[periodEndIndex] = vwap[periodEndIndex] - 2 * 
multiplier * _offset;

tb3[periodEndIndex] = vwap[periodEndIndex] + 3 * 
multiplier * _offset;

bb3[periodEndIndex] = vwap[periodEndIndex] - 3 * 
multiplier * _offset;

tb4[periodEndIndex] = vwap[periodEndIndex] + 4 * 
multiplier * _offset;

bb4[periodEndIndex] = vwap[periodEndIndex] - 4 * 
multiplier * _offset;
}

/* 
========================================================
==================
//
// Check if a new vwap period need to start (session 
change/day change...)
//
// sc : sierra study context
// periodStartIndex : where vwap starts
// periodEndIndex : where vwap ends
// vwap : vwap of period
// multiplier : multiplier of standard deviation levels
// tb1-tb4 : where result is returned : top of band 
number 1..2..3..4
// bb1-bb4 : where result is returned : bottom of band 
number 1..2..3..4
//
========================================================
==================== */
void ECIVwap_ComputeNewPeriod(const SCStudyGraphRef sc, 
const ECI_PeriodType periodType, bool& startNewPeriod)



{
startNewPeriod = false;

// bar period is simply the bar vwap, so on each bar 
we have a new period

if ( periodType == ECI_PERIOD_TYPE_BAR )
{

startNewPeriod = true;
return;

}

if ( sc.Index < 1) // need at least two bars
return;

//
// New period computation is different with daily 

sessions periods and overnight periods (crossing 00:00)
// On daily session we look for the daily start 

session.
// On overnight sessions wek look the next day start 

session.
//
SCDateTime currentBarDateTime = 

sc.BaseDateTimeIn[sc.Index];
int currentBarDate = 

currentBarDateTime.GetDate();
SCDateTime  currentBarTradingStartDateTime = 

sc.GetStartDateTimeForTradingDate(currentBarDate);
int currentBarTradingStartDate =  

currentBarTradingStartDateTime.GetDate();

SCDateTime previousBarDateTime = 
sc.BaseDateTimeIn[sc.Index-1];

int previousBarDate= 
previousBarDateTime.GetDate();

// Handle daily sessions



// Date computation is enough for determining start 
of period

if ( currentBarDate == currentBarTradingStartDate )
{

int cbPeriod = 0, pbPeriod = 0; // current and 
previous bar period (# of day/week/month...)

switch (periodType)
{

case ECI_PERIOD_TYPE_DAILY: 
cbPeriod = currentBarDate; // # of days 

since December 30, 1899
pbPeriod = previousBarDate;

break;
case ECI_PERIOD_TYPE_WEEKLY: 

cbPeriod = currentBarDate / 7; // # of 
weeks since December 30, 1899

pbPeriod = previousBarDate / 7 ;

break;
case ECI_PERIOD_TYPE_MONTHLY: 

cbPeriod = 
currentBarDateTime.GetMonth(); // # of month in the year

pbPeriod = 
previousBarDateTime.GetMonth();

break;
case ECI_PERIOD_TYPE_QUARTERLY: 

cbPeriod = 
((currentBarDateTime.GetMonth()-1) / 3) + 1; // # of 
quarter in the year,

pbPeriod = 
((previousBarDateTime.GetMonth()-1) / 3) + 1;

break;
case ECI_PERIOD_TYPE_YEARLY: 

cbPeriod = 
currentBarDateTime.GetYear(); // # of year



pbPeriod = 
previousBarDateTime.GetYear();

break;
default:

return; // should not be here.
}
startNewPeriod = (cbPeriod != pbPeriod);

}
else 
{

// Handle intraday using night sessions
// We need the DateTime start period for 

determining start of period
// and then compare it to the current and 

previous bars
//
SCDateTime newPeriodBarDateTime = 0;

if ( periodType == ECI_PERIOD_TYPE_DAILY )
{

// new period is tomorrow start session.
// except when market stopped more than 24h
if ( currentBarDate - previousBarDate <= 

1 )
newPeriodBarDateTime = 

sc.GetStartDateTimeForTradingDate(currentBarDate+1);
else

newPeriodBarDateTime = 
currentBarDateTime;

}
else if ( periodType == 

ECI_PERIOD_TYPE_WEEKLY )
{

// new period is start of week. 
// Use GetDate that gives # of days since 

December 1899 to determine week number



int currentBarWeekStartDate = 
(currentBarDate/7)*7;

newPeriodBarDateTime = 
sc.GetStartDateTimeForTradingDate(currentBarWeekStartDat
e+1);

}
else if ( periodType == 

ECI_PERIOD_TYPE_MONTHLY )
{

// new period is tomorrow month start 
session

int yyyy, mm, dd;
DATE_TO_YMD(currentBarDate+1, yyyy, mm, 

dd);

int monthStartDate = YMD_DATE(yyyy, mm, 1);

newPeriodBarDateTime = 
sc.GetStartDateTimeForTradingDate(monthStartDate);

}
else if ( periodType == 

ECI_PERIOD_TYPE_QUARTERLY )
{

// new period is tomorrow quarter start 
session

int yyyy, mm, dd;
DATE_TO_YMD(currentBarDate+1, yyyy, mm, 

dd);

int quarterStartDate = YMD_DATE(yyyy, 
(((mm-1)/3)*3)+1, 1);

newPeriodBarDateTime = 
sc.GetStartDateTimeForTradingDate(quarterStartDate);

}
else if ( periodType == 

ECI_PERIOD_TYPE_YEARLY )



{
// new period is tomorrow year start 

session
int yyyy, mm, dd;
DATE_TO_YMD(currentBarDate+1, yyyy, mm, 

dd);

int yearStartDate = YMD_DATE(yyyy, 1, 1);

newPeriodBarDateTime = 
sc.GetStartDateTimeForTradingDate(yearStartDate);

}
else // should not be here

return;

startNewPeriod = ( currentBarDateTime >= 
newPeriodBarDateTime && previousBarDateTime < 
newPeriodBarDateTime );

}
}

/* 
========================================================
==================
//
// ECIVwap study
//
========================================================
==================== */
SCSFExport scsf_ECIVwap(SCStudyGraphRef sc)
{

SCString logMsg;

//
// subgraphs
//
SCSubgraphRef _vwap = sc.Subgraph[0];



SCSubgraphRef _tb1 = sc.Subgraph[1];
SCSubgraphRef _bb1 = sc.Subgraph[2];
SCSubgraphRef _tb2 = sc.Subgraph[3];
SCSubgraphRef _bb2 = sc.Subgraph[4];
SCSubgraphRef _tb3 = sc.Subgraph[5];
SCSubgraphRef _bb3 = sc.Subgraph[6];
SCSubgraphRef _tb4 = sc.Subgraph[7];
SCSubgraphRef _bb4 = sc.Subgraph[8];

SCSubgraphRef _extendVwap = sc.Subgraph[9];
SCSubgraphRef _extendTB1 = sc.Subgraph[10];
SCSubgraphRef _extendBB1 = sc.Subgraph[11];
SCSubgraphRef _extendTB2 = sc.Subgraph[12];
SCSubgraphRef _extendBB2 = sc.Subgraph[13];
SCSubgraphRef _extendTB3 = sc.Subgraph[14];
SCSubgraphRef _extendBB3 = sc.Subgraph[15];
SCSubgraphRef _extendTB4 = sc.Subgraph[16];
SCSubgraphRef _extendBB4 = sc.Subgraph[17];

//
// input
//
SCInputRef _userPeriodType = sc.Input[0];
SCInputRef _multiplier = sc.Input[1];

SCInputRef _toExtendVwap = sc.Input[2];
SCInputRef _toExtend1 = sc.Input[3];
SCInputRef _toExtend2 = sc.Input[4];
SCInputRef _toExtend3 = sc.Input[5];
SCInputRef _toExtend4 = sc.Input[6];

SCInputRef _setAllColors = sc.Input[7];
SCInputRef _setAllColorsColor = sc.Input[8];

SCInputRef _userInputOnly = sc.Input[9];



//
// Initialize configuration variables
//
if (sc.SetDefaults)
{

// General
sc.GraphName = g_VwapName + 

g_StudyVersion;
sc.StudyDescription = 

g_ECIVwapStudyDescription;
sc.GraphRegion = 0;

// subgraphs
_vwap.Name = g_VwapName;
_vwap.DrawStyle = DRAWSTYLE_LINE;
_vwap.PrimaryColor = ECIVWAP_VWAP_COLOR;

_tb1.Name = "Top Band 1 of Vwap 
Standard Deviation";

_bb1.Name = "Bottom Band 1 of Vwap 
Standard Deviation";

_tb2.Name = "Top Band 2 of Vwap 
Standard Deviation";

_bb2.Name = "Bottom Band 2 of Vwap 
Standard Deviation";

_tb3.Name = "Top Band 3 of Vwap 
Standard Deviation";

_bb3.Name = "Bottom Band 3 of Vwap 
Standard Deviation";

_tb4.Name = "Top Band 4 of Vwap 
Standard Deviation";

_bb4.Name = "Bottom Band 4 of Vwap 
Standard Deviation";

_tb1.DrawStyle = _bb1.DrawStyle = 
DRAWSTYLE_LINE;

_tb1.LineStyle = _bb1.LineStyle = 



LINESTYLE_DOT;
_tb1.PrimaryColor = _bb1.PrimaryColor = 

ECIVWAP_LEVELS_COLOR;

_tb2.DrawStyle = 
DRAWSTYLE_FILLTOP_TRANSPARENT;

_bb2.DrawStyle = 
DRAWSTYLE_FILLBOTTOM_TRANSPARENT;

_tb2.PrimaryColor = _bb2.PrimaryColor = 
ECIVWAP_LEVELS_COLOR;

_tb3.DrawStyle = _bb3.DrawStyle = 
DRAWSTYLE_LINE;

_tb3.LineStyle = _bb3.LineStyle = 
LINESTYLE_DOT;

_tb3.PrimaryColor = _bb3.PrimaryColor = 
ECIVWAP_LEVELS_COLOR;

_tb4.DrawStyle = _bb4.DrawStyle = 
DRAWSTYLE_LINE;

_tb4.PrimaryColor = _bb4.PrimaryColor = 
ECIVWAP_LEVELS_COLOR;

_extendVwap.Name = "Vwap extension";
_extendVwap.DrawStyle = DRAWSTYLE_DASH;
_extendVwap.PrimaryColor= _vwap.PrimaryColor;

_extendTB1.Name = "Top band 1 
extension";

_extendBB1.Name = "Bottom band 1 
extension";

_extendTB2.Name = "Top band 2 
extension";

_extendBB2.Name = "Bottom band 2 
extension";

_extendTB3.Name = "Top band 3 



extension";
_extendBB3.Name = "Bottom band 3 

extension";
_extendTB4.Name = "Top band 4 

extension";
_extendBB4.Name = "Bottom band 4 

extension";

_extendTB1.DrawStyle= _extendBB1.DrawStyle = 
DRAWSTYLE_DASH;

_extendTB1.LineStyle= _extendBB1.LineStyle = 
LINESTYLE_DOT;

_extendTB1.PrimaryColor = 
_extendBB1.PrimaryColor = ECIVWAP_LEVELS_COLOR;

_extendTB2.DrawStyle = 
DRAWSTYLE_FILLRECTTOP_TRANSPARENT;

_extendBB2.DrawStyle= 
DRAWSTYLE_FILLRECTBOTTOM_TRANSPARENT;

_extendTB2.PrimaryColor = 
_extendBB2.PrimaryColor = ECIVWAP_LEVELS_COLOR;

_extendTB3.DrawStyle= _extendBB3.DrawStyle = 
DRAWSTYLE_DASH;

_extendTB3.LineStyle= _extendBB3.LineStyle = 
LINESTYLE_DOT;

_extendTB3.PrimaryColor = 
_extendBB3.PrimaryColor = ECIVWAP_LEVELS_COLOR;

_extendTB4.DrawStyle= _extendBB4.DrawStyle = 
DRAWSTYLE_DASH;

_extendTB4.PrimaryColor = 
_extendBB4.PrimaryColor = ECIVWAP_LEVELS_COLOR;

// input
_userPeriodType.Name= "Vwap period type";
_userPeriodType.SetDescription("Vwap period 



type");

_userPeriodType.SetCustomInputStrings(ECI_PERIOD_INPUT_S
TRINGS);

_userPeriodType.SetCustomInputIndex(1);

_multiplier.Name = "Multiplier";
_multiplier.SetDescription("Standard deviation 

multiplier");
_multiplier.SetFloat(0.5);

_toExtendVwap.Name = "Extend vwap";
_toExtendVwap.SetDescription("Extend vwap 

previous period");
_toExtendVwap.SetYesNo(1);
_toExtend1.Name = "Extend stddev #1";
_toExtend1.SetDescription("Extend standard 

deviation number 1");
_toExtend1.SetYesNo(1);
_toExtend2.Name = "Extend stddev #2";
_toExtend2.SetDescription("Extend standard 

deviation number 2");
_toExtend2.SetYesNo(1);
_toExtend3.Name = "Extend stddev #3";
_toExtend3.SetDescription("Extend standard 

deviation number 3");
_toExtend3.SetYesNo(1);
_toExtend4.Name = "Extend stddev #4";
_toExtend4.SetDescription("Extend standard 

deviation number 4");
_toExtend4.SetYesNo(1);

_setAllColors.Name = "Set all colors";
_setAllColors.SetDescription("Set all colors 

automatically");
_setAllColors.SetYesNo(0);
_setAllColorsColor.Name = "Set all colors 



color";
_setAllColorsColor.SetDescription("Set all 

colors automatically color");

_setAllColorsColor.SetColor(ECIVWAP_MAIN_COLOR);

_userInputOnly.Name = "Based on input only";
_userInputOnly.SetDescription("Computation 

based on input only (no volume)");
_userInputOnly.SetYesNo(0);

// misc
sc.AutoLoop = 1;
sc.FreeDLL = DEV_FREE_DLL;
sc.MaintainVolumeAtPriceData = 1;  // needed 

for sc.VolumeAtPriceForBars
sc.DrawStudyUnderneathMainPriceGraph = 1;
sc.ScaleRangeType = SCALE_SAMEASREGION;

return;
}

//
// Do data processing
//

SCFloatArrayRef _barVwap = _vwap.Arrays[0]; 
// vwap based on all bar prices X volumes
SCFloatArrayRef PeriodStddev = _vwap.Arrays[1];

// vwap standard deviation offset

ECI_PeriodType& _periodType = 
(ECI_PeriodType&)sc.GetPersistentInt(0); // type of vwap 
period

int& _periodStartIndex = 
sc.GetPersistentInt(1); // start of vwap period



//
// initialize
//
if ( sc.Index == 0 )
{

_periodType = 
(ECI_PeriodType)_userPeriodType.GetInt();

_periodStartIndex = 0;

// auto coloring
if ( _setAllColors.GetYesNo() == 1 )
{

int _color = _setAllColorsColor.GetColor();

_vwap.PrimaryColor = _tb1.PrimaryColor = 
_bb1.PrimaryColor = _tb2.PrimaryColor = 
_bb2.PrimaryColor = _tb3.PrimaryColor = 
_bb3.PrimaryColor = _tb4.PrimaryColor = 
_bb4.PrimaryColor = _extendVwap.PrimaryColor = 
_extendTB1.PrimaryColor = _extendBB1.PrimaryColor = 
_extendTB2.PrimaryColor = _extendBB2.PrimaryColor = 
_extendTB3.PrimaryColor = _extendBB3.PrimaryColor = 
_extendTB4.PrimaryColor = _extendBB4.PrimaryColor = 
_color;

}
}

//
// determine if a new vwap period starts
//
bool _startNewPeriod = false, _endNewPeriod = false;

ECIVwap_ComputeNewPeriod(sc, _periodType, 
_startNewPeriod);

if ( _startNewPeriod )
_periodStartIndex = sc.Index;



//
// compute vwap. 
// we start with each bar vwap that is needed on ALL 

bars.
// then we compute the period vwap, the standard 

deviation and the extensions.
//
ECIVwap_ComputeBarVwap(sc, sc.Index, 

_userInputOnly.GetYesNo(), _barVwap);
ECIVwap_ComputePeriodVwap(sc, _periodStartIndex, 

sc.Index, _barVwap, _userInputOnly.GetYesNo(), _vwap);
ECIVwap_ComputeStddev(sc, _periodStartIndex, 

sc.Index, _vwap, _multiplier.GetFloat(), 
_userInputOnly.GetYesNo(),

_tb1, _bb1, 
_tb2, _bb2,
_tb3, _bb3, 
_tb4, _bb4 );

// extension...
if ( sc.Index >= 1 )
{

if ( _startNewPeriod )
{

if ( _toExtendVwap.GetYesNo() )
_extendVwap[sc.Index] = 

_vwap[sc.Index-1];
if ( _toExtend1.GetYesNo() )
{

_extendTB1[sc.Index] = 
_tb1[sc.Index-1];

_extendBB1[sc.Index] = 
_bb1[sc.Index-1];

}
if ( _toExtend2.GetYesNo() )
{



_extendTB2[sc.Index] = 
_tb2[sc.Index-1];

_extendBB2[sc.Index] = 
_bb2[sc.Index-1];

}
if ( _toExtend3.GetYesNo() )
{

_extendTB3[sc.Index] = 
_tb3[sc.Index-1];

_extendBB3[sc.Index] = 
_bb3[sc.Index-1];

}
if ( _toExtend4.GetYesNo() )
{

_extendTB4[sc.Index] = 
_tb4[sc.Index-1];

_extendBB4[sc.Index] = 
_bb4[sc.Index-1];

}
}
else
{

if ( _toExtendVwap.GetYesNo() )
_extendVwap[sc.Index] = 

_extendVwap[sc.Index-1];
if ( _toExtend1.GetYesNo() )
{

_extendTB1[sc.Index] = 
_extendTB1[sc.Index-1];

_extendBB1[sc.Index] = 
_extendBB1[sc.Index-1];

}
if ( _toExtend2.GetYesNo() )
{

_extendTB2[sc.Index] = 
_extendTB2[sc.Index-1];

_extendBB2[sc.Index] = 



_extendBB2[sc.Index-1];
}
if ( _toExtend3.GetYesNo() )
{

_extendTB3[sc.Index] = 
_extendTB3[sc.Index-1];

_extendBB3[sc.Index] = 
_extendBB3[sc.Index-1];

}
if ( _toExtend4.GetYesNo() )
{

_extendTB4[sc.Index] = 
_extendTB4[sc.Index-1];

_extendBB4[sc.Index] = 
_extendBB4[sc.Index-1];

}
}

}

//logMsg.Format("sc.Index=<%d> periodType=<%d>", 
sc.Index, periodType);

//sc.AddMessageToLog(logMsg,0); 
}

/* 
========================================================
==================
//
// ECIVwapAnchor draw vwap and the standard deviation 
levels
//
// sc : sierra study context
// periodStartIndex : where vwap starts
// barIndex : bar index to compute, if needed
// inputOnly : if true, base calculation on main input. 



otherwise, use input+volume
// barVwap : vwap for each bar of period
// vwap : where vwap results are returned, if needed
// multiplier : multiplier of standard deviation levels
// tb1-tb4 : where results are returned  if needed : top 
of band number 1..2..3..4
// bb1-bb4 : where results are returned  if needed : 
bottom of band number 1..2..3..4
// userEndDateType : type of end date chosen by user
// userEndDateTime : date time of end, if needed
// periodEndIndex : where end bar index is returned, if 
needed and found
//
========================================================
==================== */
void ECIVwapAnchor_DrawVwap(const SCStudyGraphRef sc, 
const int periodStartIndex, const int barIndex, const 
bool inputOnly, SCFloatArrayRef barVwap, SCSubgraphRef 
vwap, const float multiplier,

SCSubgraphRef tb1, 
SCSubgraphRef bb1, SCSubgraphRef tb2, SCSubgraphRef bb2,

SCSubgraphRef tb3, 
SCSubgraphRef bb3, SCSubgraphRef tb4, SCSubgraphRef bb4,

const ECI_EndDateType 
userEndDateType, const SCDateTime userEndDateTime, int& 
periodEndIndex)
{

SCString logMsg;

if ( barIndex >= periodStartIndex )
{

switch ( userEndDateType )
{

case ECI_ENDDATETYPE_CONTINUOUS:
// no end date. draw from 

periodStartIndex to end of chart
ECIVwap_ComputeBarVwap(sc, barIndex, 



inputOnly, barVwap);
ECIVwap_ComputePeriodVwap(sc, 

periodStartIndex, barIndex, barVwap, inputOnly, vwap);
ECIVwap_ComputeStddev(sc, 

periodStartIndex, barIndex, vwap, multiplier, inputOnly,
tb1, bb1, 
tb2, bb2,
tb3, bb3, 
tb4, bb4 );

break;

case ECI_ENDDATETYPE_STOP_ON_ENDDATE:
// user end date. draw from 

periodStartIndex to end date.
{

SCDateTime currentBarDateTime = 
sc.BaseDateTimeIn[barIndex];

SCDateTime previousBarDateTime = 
(barIndex > 0) ? sc.BaseDateTimeIn[barIndex-1] : 
currentBarDateTime;

if ( currentBarDateTime < 
userEndDateTime )

{
ECIVwap_ComputeBarVwap(sc, 

barIndex, inputOnly, barVwap);
ECIVwap_ComputePeriodVwap(sc, 

periodStartIndex, barIndex, barVwap, inputOnly, vwap);
ECIVwap_ComputeStddev(sc, 

periodStartIndex, barIndex, vwap, multiplier, inputOnly,
tb1, 

bb1, 
tb2, 

bb2,
tb3, 

bb3, 
tb4, 



bb4 );
}
else if ( currentBarDateTime > 

userEndDateTime && previousBarDateTime <= 
userEndDateTime )

{
periodEndIndex = barIndex-1;

}
}
break;

case ECI_ENDDATETYPE_STOP_ON_HIGHERHIGH:
// end date on most recent HH. draw 

from periodStartIndex to HH
{

// look for most recent HH
int hhBarIndex = periodStartIndex;
for (int i = periodStartIndex; i<= 

barIndex; i++)
if ( sc.High[i] > 

sc.High[hhBarIndex] )
hhBarIndex = i;

// bar vwap is needed on all bars 
after start index

ECIVwap_ComputeBarVwap(sc, 
barIndex, inputOnly, barVwap);

// continue drawing if we make new 
highs

if ( hhBarIndex == barIndex )
{

// draw from previous HH to 
current HH

int phhBarIndex = 
periodStartIndex;

for (int i = periodStartIndex; 



i<= max(periodStartIndex,hhBarIndex-1); i++)
if ( sc.High[i] > 

sc.High[phhBarIndex] )
phhBarIndex = i;

for ( int i = phhBarIndex; i <= 
barIndex  ; i++ )

{

ECIVwap_ComputePeriodVwap(sc, periodStartIndex, i, 
barVwap, inputOnly, vwap);

ECIVwap_ComputeStddev(sc, 
periodStartIndex, i, vwap, multiplier, inputOnly,

tb1, bb1, 

tb2, bb2,

tb3, bb3, 

tb4, bb4 );
}

}
// set end period bar for extension
else if ( hhBarIndex == barIndex - 

1 )
periodEndIndex = barIndex - 1;

}
break;

case ECI_ENDDATETYPE_STOP_ON_LOWERLOW:
// end date on most recent LL. draw 

from periodStartIndex to LL
{

// look for most recent LL
int llBarIndex = periodStartIndex;
for (int i = periodStartIndex; i<= 



barIndex; i++)
if ( sc.Low[i] < 

sc.Low[llBarIndex] )
llBarIndex = i;

// bar vwap is needed on all bars 
after start index

ECIVwap_ComputeBarVwap(sc, 
barIndex, inputOnly, barVwap);

// continue drawing if we make new 
highs

if ( llBarIndex == barIndex )
{

// draw from previous LL to 
current LL

int pllBarIndex = 
periodStartIndex;

for (int i = periodStartIndex; 
i<= max(periodStartIndex,llBarIndex-1); i++)

if ( sc.Low[i] < 
sc.Low[pllBarIndex] )

pllBarIndex = i;

for ( int i = pllBarIndex; i <= 
barIndex  ; i++ )

{

ECIVwap_ComputePeriodVwap(sc, periodStartIndex, i, 
barVwap, inputOnly, vwap);

ECIVwap_ComputeStddev(sc, 
periodStartIndex, i, vwap, multiplier, inputOnly,

tb1, bb1, 

tb2, bb2,



tb3, bb3, 

tb4, bb4 );
}

}
// set end period bar for extension
else if ( llBarIndex == barIndex - 

1 )
periodEndIndex = barIndex - 1;

}
break;

case ECI_ENDDATETYPE_STOP_ON_LASTCLOSEDBAR:
// end date on last closed bar. draw 

from periodStartIndex to end date.
periodEndIndex = max(periodStartIndex, 

barIndex-1);

ECIVwap_ComputeBarVwap(sc, 
periodEndIndex, inputOnly, barVwap);

ECIVwap_ComputePeriodVwap(sc, 
periodStartIndex, periodEndIndex, barVwap, inputOnly, 
vwap);

ECIVwap_ComputeStddev(sc, 
periodStartIndex, periodEndIndex, vwap, multiplier, 
inputOnly,

tb1, bb1, 
tb2, bb2,
tb3, bb3, 
tb4, bb4 );

break;

case ECI_ENDDATETYPE_STOP_ON_STARTBAR:
// end date on start bar. draw from 

periodStartIndex to end date.

if ( barIndex == periodStartIndex )



{
ECIVwap_ComputeBarVwap(sc, 

barIndex, inputOnly, barVwap);
ECIVwap_ComputePeriodVwap(sc, 

periodStartIndex, barIndex, barVwap, inputOnly, vwap);
ECIVwap_ComputeStddev(sc, 

periodStartIndex, barIndex, vwap, multiplier, inputOnly,
tb1, bb1, 
tb2, bb2,
tb3, bb3, 

tb4, bb4 );

periodEndIndex = barIndex;

}
break;

default: // should not get here
return;

}
}

}

/* 
========================================================
==================
//
// ECIVwapAnchor draw vwap extensions
//
// sc : sierra study context
// periodStartIndex : where vwap starts
// barIndex : bar index to compute, if needed
// barVwap : vwap for each bar of period
// vwap : where vwap results are returned, if needed
// multiplier : multiplier of standard deviation levels
// tb1-tb4 : where results are returned  if needed : top 



of band number 1..2..3..4
// bb1-bb4 : where results are returned  if needed : 
bottom of band number 1..2..3..4
// userEndDateType : type of end date chosen by user
// userEndDateTime : date time of end, if needed
// periodEndIndex : where end bar index is returned, if 
needed and found
//
========================================================
==================== */
void ECIVwapAnchor_DrawVwapExtensions(const 
SCStudyGraphRef sc, const int periodStartIndex, const 
int barIndex, const SCSubgraphRef vwap,

const SCInputRef 
toExtendVwap, 

const SCInputRef 
toExtend1, const SCInputRef toExtend2, const SCInputRef 
toExtend3, const SCInputRef toExtend4,

const SCSubgraphRef 
tb1, const SCSubgraphRef bb1, const SCSubgraphRef tb2, 
const SCSubgraphRef bb2,

const SCSubgraphRef 
tb3, const SCSubgraphRef bb3, const SCSubgraphRef tb4, 
const SCSubgraphRef bb4,

SCSubgraphRef 
extendVwap,

SCSubgraphRef 
extendTB1, SCSubgraphRef extendBB1, SCSubgraphRef 
extendTB2, SCSubgraphRef extendBB2,

SCSubgraphRef 
extendTB3, SCSubgraphRef extendBB3, SCSubgraphRef 
extendTB4, SCSubgraphRef extendBB4,

const 
ECI_EndDateType endDateType, const int periodEndIndex)
{

if ( barIndex > periodEndIndex )
{



switch ( endDateType )
{

case ECI_ENDDATETYPE_STOP_ON_ENDDATE:
case ECI_ENDDATETYPE_STOP_ON_HIGHERHIGH:
case ECI_ENDDATETYPE_STOP_ON_LOWERLOW:
case ECI_ENDDATETYPE_STOP_ON_LASTCLOSEDBAR:
case ECI_ENDDATETYPE_STOP_ON_STARTBAR:

if ( periodEndIndex == barIndex-1 )
{

if ( toExtendVwap.GetYesNo() )
extendVwap[barIndex] = 

extendVwap[barIndex-1] = vwap[barIndex-1];
if ( toExtend1.GetYesNo()  )
{

extendTB1[barIndex] = 
extendTB1[barIndex-1] = tb1[barIndex-1];

extendBB1[barIndex] = 
extendBB1[barIndex-1] = bb1[barIndex-1];

}
if ( toExtend2.GetYesNo() )
{

extendTB2[barIndex] = 
extendTB2[barIndex-1] = tb2[barIndex-1];

extendBB2[barIndex] = 
extendBB2[barIndex-1] = bb2[barIndex-1];

}
if ( toExtend3.GetYesNo() )
{

extendTB3[barIndex] = 
extendTB3[barIndex-1] = tb3[barIndex-1];

extendBB3[barIndex] = 
extendBB3[barIndex-1] = bb3[barIndex-1];

}
if ( toExtend4.GetYesNo() )
{

extendTB4[barIndex] = 
extendTB4[barIndex-1] = tb4[barIndex-1];



extendBB4[barIndex] = 
extendBB4[barIndex-1] = bb4[barIndex-1];

}
}
else
{

if ( toExtendVwap.GetYesNo() )
extendVwap[barIndex] = 

extendVwap[barIndex-1];
if ( toExtend1.GetYesNo() )
{

extendTB1[barIndex] = 
extendTB1[barIndex-1];

extendBB1[barIndex] = 
extendBB1[barIndex-1];

}
if ( toExtend2.GetYesNo() )
{

extendTB2[barIndex] = 
extendTB2[barIndex-1];

extendBB2[barIndex] = 
extendBB2[barIndex-1];

}
if ( toExtend3.GetYesNo() )
{

extendTB3[barIndex] = 
extendTB3[barIndex-1];

extendBB3[barIndex] = 
extendBB3[barIndex-1];

}
if ( toExtend4.GetYesNo() )
{

extendTB4[barIndex] = 
extendTB4[barIndex-1];

extendBB4[barIndex] = 
extendBB4[barIndex-1];

}



}
break;

default:
break;

}
}

}

/* 
========================================================
==================
//
// ECIVwapAnchor study
// 
========================================================
==================== */
SCSFExport scsf_ECIVwapAnchor(SCStudyGraphRef sc)
{

SCString logMsg;

//
// subgraphs
//
SCSubgraphRef _vwap = sc.Subgraph[0];
SCSubgraphRef _tb1 = sc.Subgraph[1];
SCSubgraphRef _bb1 = sc.Subgraph[2];
SCSubgraphRef _tb2 = sc.Subgraph[3];
SCSubgraphRef _bb2 = sc.Subgraph[4];
SCSubgraphRef _tb3 = sc.Subgraph[5];
SCSubgraphRef _bb3 = sc.Subgraph[6];
SCSubgraphRef _tb4 = sc.Subgraph[7];
SCSubgraphRef _bb4 = sc.Subgraph[8];

SCSubgraphRef _extendVwap = sc.Subgraph[9];
SCSubgraphRef _extendTB1 = sc.Subgraph[10];
SCSubgraphRef _extendBB1 = sc.Subgraph[11];



SCSubgraphRef _extendTB2 = sc.Subgraph[12];
SCSubgraphRef _extendBB2 = sc.Subgraph[13];
SCSubgraphRef _extendTB3 = sc.Subgraph[14];
SCSubgraphRef _extendBB3 = sc.Subgraph[15];
SCSubgraphRef _extendTB4 = sc.Subgraph[16];
SCSubgraphRef _extendBB4 = sc.Subgraph[17];

//
// input
//
SCInputRef _multiplier = sc.Input[0];

SCInputRef _toExtendVwap= sc.Input[1];
SCInputRef _toExtend1 = sc.Input[2];
SCInputRef _toExtend2 = sc.Input[3];
SCInputRef _toExtend3 = sc.Input[4];
SCInputRef _toExtend4 = sc.Input[5];

SCInputRef _userStartDateType = sc.Input[6];
SCInputRef _userEndDateType  = sc.Input[7];
SCInputRef _userEndDate = sc.Input[8];

SCInputRef _setAllColors = sc.Input[9];
SCInputRef _setAllColorsColor = sc.Input[10];

SCInputRef _userInputOnly = sc.Input[11];

SCInputRef _hiddenStartIndex = sc.Input[12]; // 
just for saving

//
// Initialize configuration variables
//
int& _periodStartIndex = 

sc.GetPersistentInt(0); // start bar index of vwap 
ECI_StartDateType& _startDateType   = 

(ECI_StartDateType&)sc.GetPersistentInt(1); // start 



date tyype
int& _periodEndIndex   = 

sc.GetPersistentInt(2); // end bar index of vwap 
ECI_EndDateType& _endDateType  = 

(ECI_EndDateType&)sc.GetPersistentInt(3); // vwap period 
type

int& _menuID = 
sc.GetPersistentInt(4);

int& _lastBracketIndex = 
sc.GetPersistentInt(5);

float& _higherHigh = 
sc.GetPersistentFloat(1);

float& _lowerLow = 
sc.GetPersistentFloat(2);

if (sc.SetDefaults)
{

// General
sc.GraphName = g_VwapAnchorName + 

g_StudyVersion;
sc.StudyDescription = 

g_ECIVwapAnchorStudyDescription;
sc.GraphRegion = 0;

// subgraphs
_vwap.Name = g_VwapAnchorName;
_vwap.DrawStyle = DRAWSTYLE_LINE;
_vwap.PrimaryColor = RGB(128,0,128);

_tb1.Name = "Top Band 1 of Vwap 
Standard Deviation";

_tb1.DrawStyle = DRAWSTYLE_LINE;
_tb1.LineStyle = LINESTYLE_DOT;
_tb1.PrimaryColor = ECIVWAP_MAIN_COLOR;
_bb1.Name = "Bottom Band 1 of Vwap 



Standard Deviation";
_bb1.DrawStyle = DRAWSTYLE_LINE;
_bb1.LineStyle = LINESTYLE_DOT;
_bb1.PrimaryColor = ECIVWAP_MAIN_COLOR;
_tb2.Name = "Top Band 2 of Vwap 

Standard Deviation";
_tb2.DrawStyle = 

DRAWSTYLE_FILLTOP_TRANSPARENT;
_tb2.PrimaryColor = ECIVWAP_MAIN_COLOR;
_bb2.Name = "Bottom Band 2 of Vwap 

Standard Deviation";
_bb2.DrawStyle = 

DRAWSTYLE_FILLBOTTOM_TRANSPARENT;
_bb2.PrimaryColor = ECIVWAP_MAIN_COLOR;
_tb3.Name = "Top Band 3 of Vwap 

Standard Deviation";
_tb3.DrawStyle = DRAWSTYLE_LINE;
_tb3.LineStyle = LINESTYLE_DOT;
_tb3.PrimaryColor = ECIVWAP_MAIN_COLOR;
_bb3.Name = "Bottom Band 3 of Vwap 

Standard Deviation";
_bb3.DrawStyle = DRAWSTYLE_LINE;
_bb3.LineStyle = LINESTYLE_DOT;
_bb3.PrimaryColor = ECIVWAP_MAIN_COLOR;
_tb4.Name = "Top Band 4 of Vwap 

Standard Deviation";
_tb4.DrawStyle = DRAWSTYLE_LINE;
_tb4.PrimaryColor = ECIVWAP_MAIN_COLOR;
_bb4.Name = "Bottom Band 4 of Vwap 

Standard Deviation";
_bb4.DrawStyle = DRAWSTYLE_LINE;
_bb4.PrimaryColor = ECIVWAP_MAIN_COLOR;

_extendVwap.Name = "Vwap extension";
_extendVwap.DrawStyle = DRAWSTYLE_LINE;
_extendVwap.LineStyle = LINESTYLE_DASH;
_extendVwap.PrimaryColor= _vwap.PrimaryColor;



_extendTB1.Name = "Top band 1 
extension";

_extendTB1.DrawStyle= _tb1.DrawStyle;
_extendTB1.LineStyle= _tb1.LineStyle;
_extendTB1.PrimaryColor = _tb1.PrimaryColor;
_extendBB1.Name = "Bottom band 1 

extension";
_extendBB1.DrawStyle= _bb1.DrawStyle;
_extendBB1.LineStyle= _bb1.LineStyle;
_extendBB1.PrimaryColor = _bb1.PrimaryColor;
_extendTB2.Name = "Top band 2 

extension";
_extendTB2.DrawStyle= _tb2.DrawStyle;
_extendTB2.LineStyle= _tb2.LineStyle;
_extendTB2.PrimaryColor = _tb2.PrimaryColor;
_extendBB2.Name = "Bottom band 2 

extension";
_extendBB2.DrawStyle= _bb2.DrawStyle;
_extendBB2.LineStyle= _bb2.LineStyle;
_extendBB2.PrimaryColor = _bb2.PrimaryColor;

_extendTB3.Name = "Top band 3 
extension";

_extendTB3.DrawStyle= _tb3.DrawStyle;
_extendTB3.LineStyle= _tb3.LineStyle;
_extendTB3.PrimaryColor = _tb3.PrimaryColor;
_extendBB3.Name = "Bottom band 3 

extension";
_extendBB3.DrawStyle= _bb3.DrawStyle;
_extendBB3.LineStyle= _bb3.LineStyle;
_extendBB3.PrimaryColor = _bb3.PrimaryColor;

_extendTB4.Name = "Top band 4 
extension";

_extendTB4.DrawStyle= _tb4.DrawStyle;
_extendTB4.LineStyle= _tb4.LineStyle;



_extendTB4.PrimaryColor = _tb4.PrimaryColor;

_extendBB4.Name = "Bottom band 4 
extension";

_extendBB4.DrawStyle= _bb4.DrawStyle;
_extendBB4.LineStyle= _bb4.LineStyle;
_extendBB4.PrimaryColor = _bb4.PrimaryColor;

// input
_multiplier.Name = "Multiplier";
_multiplier.SetDescription("Standard deviation 

multiplier");
_multiplier.SetFloat(0.5f);

_toExtendVwap.Name = "Extend vwap";
_toExtendVwap.SetDescription("Extend vwap 

previous period");
_toExtendVwap.SetYesNo(1);
_toExtend1.Name = "Extend stddev #1";
_toExtend1.SetDescription("Extend standard 

deviation number 1");
_toExtend1.SetYesNo(1);
_toExtend2.Name = "Extend stddev #2";
_toExtend2.SetDescription("Extend standard 

deviation number 2");
_toExtend2.SetYesNo(1);
_toExtend3.Name = "Extend stddev #3";
_toExtend3.SetDescription("Extend standard 

deviation number 3");
_toExtend3.SetYesNo(1);
_toExtend4.Name = "Extend stddev #4";
_toExtend4.SetDescription("Extend standard 

deviation number 4");
_toExtend4.SetYesNo(1);

_userStartDateType.Name = "Start type";
_userStartDateType.SetDescription("Start date 



type");

_userStartDateType.SetCustomInputStrings(ECI_STARTDATETY
PE_STRINGS);

_userStartDateType.SetCustomInputIndex(0);
_userEndDateType.Name = "End type";
_userEndDateType.SetDescription("End date 

type");

_userEndDateType.SetCustomInputStrings(ECI_ENDDATETYPE_S
TRINGS);

_userEndDateType.SetCustomInputIndex(0);
_userEndDate.Name = "End date";
_userEndDate.SetDescription("End date, if end 

type is stop on end date chosen");
_userEndDate.SetDateTime(0);

_setAllColors.Name = "Set all colors";
_setAllColors.SetDescription("Set all colors 

automatically");
_setAllColors.SetYesNo(0);
_setAllColorsColor.Name = "Set all colors 

color";
_setAllColorsColor.SetDescription("Set all 

colors automatically color");

_setAllColorsColor.SetColor(ECIVWAP_MAIN_COLOR);

_userInputOnly.Name = "Based on input only";
_userInputOnly.SetDescription("Computation 

based on input only (no volume)");
_userInputOnly.SetYesNo(0);

//XXHiddenStartIndex.Name = "Hidden start 
index"; // used to store start index

_hiddenStartIndex.SetInt(INT_MAX);



// misc
sc.AutoLoop = 1;
sc.FreeDLL = DEV_FREE_DLL;
sc.MaintainVolumeAtPriceData = 1;  // needed 

for sc.VolumeAtPriceForBars
sc.DrawStudyUnderneathMainPriceGraph = 1;
sc.ScaleRangeType = SCALE_SAMEASREGION;

//MenuID = 0;

return;
}

//
// Do data processing
//
SCFloatArrayRef _barVwap = _vwap.Arrays[0]; 
// bar vwap, based on all volume per price in the 

bar
SCFloatArrayRef _stddevOffset = _vwap.Arrays[1];

// vwap standard deviation offset

//
// initilize
//
if ( sc.Index == 0 )
{

_startDateType = 
(ECI_StartDateType)_userStartDateType.GetInt();

// set period start, if available

sc.RemoveACSChartShortcutMenuItem(sc.ChartNumber, 
_menuID);

switch ( _startDateType )
{

case ECI_STARTDATETYPE_MANUAL:



{
// add chart shortcut menu item
SCString _menuName;
_menuName.Format("Anchor Vwap 

<%d>", sc.StudyGraphInstanceID);
//if (_menuID <= 0) // when 

duplicating chart _menuID is not at 0
_menuID = 

sc.AddACSChartShortcutMenuItem(sc.ChartNumber, 
_menuName);

if (_menuID < 0)
sc.AddMessageToLog("Failed 

adding Menu Item", 1);

_periodStartIndex = 
_hiddenStartIndex.GetInt();

}
break;

/* WORK IN PROGRESS ...

case ECI_STARTDATETYPE_LASTBRACKET:
_periodStartIndex = 0;
break;

*/

default:
_periodStartIndex = INT_MAX;
break;

}

_higherHigh = 0.f;
_lowerLow = FLT_MAX;

// set end period, if available
_endDateType = 

(ECI_EndDateType)_userEndDateType.GetInt();



_periodEndIndex = INT_MIN;

// auto coloring
if ( _setAllColors.GetYesNo() == 1 )
{

int _color = _setAllColorsColor.GetColor();

_vwap.PrimaryColor = _tb1.PrimaryColor = 
_bb1.PrimaryColor = _tb2.PrimaryColor = 
_bb2.PrimaryColor = _tb3.PrimaryColor = 
_bb3.PrimaryColor = _tb4.PrimaryColor = 
_bb4.PrimaryColor = _extendVwap.PrimaryColor = 
_extendTB1.PrimaryColor = _extendBB1.PrimaryColor = 
_extendTB2.PrimaryColor = _extendBB2.PrimaryColor = 
_extendTB3.PrimaryColor = _extendBB3.PrimaryColor = 
_extendTB4.PrimaryColor = _extendBB4.PrimaryColor = 
_color;

}
}

//
// Update start period if needed
//
bool _needNewStart = false;
switch ( _startDateType )
{

case ECI_STARTDATETYPE_MANUAL:
if (sc.MenuEventID != 0 && sc.MenuEventID 

== _menuID)
{

_needNewStart = true;

_periodStartIndex = sc.ActiveToolIndex;

_hiddenStartIndex.SetInt(_periodStartIndex);



_periodEndIndex = INT_MIN;
}
if (sc.LastCallToFunction)
{

// be sure to remove the menu command 
when study is removed

sc.RemoveACSChartShortcutMenuItem(sc.ChartNumber, 
_menuID);

return;
}
break;

case ECI_STARTDATETYPE_HIGHERHIGH:
if ( sc.High[sc.Index] > _higherHigh && 

_periodStartIndex != sc.Index )
{

_needNewStart = true;
_periodStartIndex = sc.Index;

_higherHigh = sc.High[sc.Index];
}
break;

case ECI_STARTDATETYPE_LOWERLOW:
if ( sc.Low[sc.Index] < _lowerLow && 

_periodStartIndex != sc.Index )
{

_needNewStart = true;
_periodStartIndex = sc.Index;

_lowerLow = sc.Low[sc.Index];
}
break;

case ECI_STARTDATETYPE_LASTCLOSEDBAR:
if ( _periodStartIndex != sc.Index-1 )



{
_needNewStart = true;
_periodStartIndex = max(0, sc.Index-1);

}
break;

/* TODO : WORK IN PROGRESS...

case ECI_STARTDATETYPE_LASTBRACKET:
{

ECIVwap_ComputeBarVwap(sc, sc.Index, 
_userInputOnly.GetYesNo(), _barVwap);

float _lastPrice = 
sc.Close[max(sc.Index-1,0)];

if ( _lastPrice <= 
_tb4[_periodStartIndex] && _lastPrice >= 
_bb4[_periodStartIndex] )

{
// nothing...
logMsg.Format("sc.Index=<%d> 

_periodStartIndex=<%d>", sc.Index, _periodStartIndex);
sc.AddMessageToLog(logMsg,0); 

}
else
{

//_needNewStart = true;
_periodStartIndex = 0;
for (int _i=sc.Index-1 ; _i >= 0 ; 

_i-- )
{

if ( _lastPrice <= _tb2[_i] && 
_lastPrice >= _bb2[_i] )

{
//_needNewStart = true;
_periodStartIndex = _i;
break;



}
}

}
}
break;

*/

default: // should not be here
return;

}

// erase all previous vwap/stddev/extensions values 
if new period set

if ( _needNewStart )
{

for (int _i = 0 ; _i <= sc.Index; _i++)
{

_vwap[_i] = _tb1[_i] = _bb1[_i] = _tb2[_i] 
= _bb2[_i] = _tb3[_i] = _bb3[_i] = _tb4[_i] = _bb4[_i] = 
0.f;

_extendVwap[_i] = _extendTB1[_i] = 
_extendBB1[_i] = _extendTB2[_i] = _extendBB2[_i] = 
_extendTB3[_i] = _extendBB3[_i] = _extendTB4[_i] = 
_extendBB4[_i] = 0.f;

}
}

//
// draw Vwap and extensions
//
int _startIndex = _needNewStart ? 0 : sc.Index;
for (int _i = _startIndex; _i <= sc.Index; _i++)
{

ECIVwapAnchor_DrawVwap(sc, _periodStartIndex, 
_i, _userInputOnly.GetYesNo(), _barVwap, _vwap, 
_multiplier.GetFloat(),

_tb1, _bb1, _tb2, _bb2, 



_tb3, _bb3, _tb4, _bb4,
_endDateType, 

_userEndDate.GetDateTime(), _periodEndIndex);
ECIVwapAnchor_DrawVwapExtensions(sc, 

_periodStartIndex, _i, _vwap,
_toExtendVwap, 
_toExtend1, 

_toExtend2, _toExtend3, _toExtend4,
_tb1, _bb1, 

_tb2, _bb2, _tb3, _bb3, _tb4, _bb4,

_extendVwap,_extendTB1, _extendBB1, _extendTB2, 
_extendBB2, _extendTB3, _extendBB3, _extendTB4, 
_extendBB4,

_endDateType, 
_periodEndIndex);

}
//logMsg.Format("sc.Index=<%d> periodType=<%d>", 

sc.Index, periodType);
//sc.AddMessageToLog(logMsg,0); 

}

/* 
========================================================
==================
//
// ECIVwapBracket study
// 
========================================================
==================== */
SCSFExport scsf_ECIVwapBracket(SCStudyGraphRef sc)
{

SCString logMsg;

//



// subgraphs
//
SCSubgraphRef _vwap = sc.Subgraph[0];
SCSubgraphRef _tb1 = sc.Subgraph[1];
SCSubgraphRef _bb1 = sc.Subgraph[2];
SCSubgraphRef _tb2 = sc.Subgraph[3];
SCSubgraphRef _bb2 = sc.Subgraph[4];
SCSubgraphRef _tb3 = sc.Subgraph[5];
SCSubgraphRef _bb3 = sc.Subgraph[6];
SCSubgraphRef _tb4 = sc.Subgraph[7];
SCSubgraphRef _bb4 = sc.Subgraph[8];

//
// input
//
SCInputRef _multiplier = sc.Input[0];

SCInputRef _toExtendVwap= sc.Input[1];
SCInputRef _toExtend1 = sc.Input[2];
SCInputRef _toExtend2 = sc.Input[3];
SCInputRef _toExtend3 = sc.Input[4];
SCInputRef _toExtend4 = sc.Input[5];

SCInputRef _setAllColors = sc.Input[9];
SCInputRef _setAllColorsColor = sc.Input[10];

SCInputRef _userInputOnly = sc.Input[11];

SCInputRef _hiddenStartIndex = sc.Input[12]; // 
just for saving

//
// Initialize configuration variables
//
int& _periodStartIndex = 

sc.GetPersistentInt(0); // start bar index of vwap 



if (sc.SetDefaults)
{

// General
sc.GraphName = g_VwapBracketName + 

g_StudyVersion;
sc.StudyDescription = 

g_ECIVwapBracketStudyDescription;
sc.GraphRegion = 0;

// subgraphs
_vwap.Name = g_VwapBracketName;
_vwap.DrawStyle = DRAWSTYLE_DASH;
_vwap.PrimaryColor = RGB(128,0,128);

_tb1.Name = "Top Band 1 of Vwap 
Standard Deviation";

_bb1.Name = "Bottom Band 1 of Vwap 
Standard Deviation";

_tb1.DrawStyle = _bb1.DrawStyle = 
DRAWSTYLE_DASH;

_tb1.LineStyle = _bb1.LineStyle = 
LINESTYLE_DOT;

_tb1.PrimaryColor = _bb1.PrimaryColor = 
ECIVWAP_MAIN_COLOR;

_tb2.Name = "Top Band 2 of Vwap 
Standard Deviation";

_bb2.Name = "Bottom Band 2 of Vwap 
Standard Deviation";

_tb2.DrawStyle = 
DRAWSTYLE_FILLRECTTOP_TRANSPARENT;

_bb2.DrawStyle = 
DRAWSTYLE_FILLRECTBOTTOM_TRANSPARENT;

_tb2.PrimaryColor = _bb2.PrimaryColor = 
ECIVWAP_MAIN_COLOR;

_tb3.Name = "Top Band 3 of Vwap 



Standard Deviation";
_bb3.Name = "Bottom Band 3 of Vwap 

Standard Deviation";
_tb3.DrawStyle = _bb3.DrawStyle = 

DRAWSTYLE_DASH;
_tb3.LineStyle = _bb3.LineStyle = 

LINESTYLE_DOT;
_tb3.PrimaryColor = _bb3.PrimaryColor = 

ECIVWAP_MAIN_COLOR;

_tb4.Name = "Top Band 4 of Vwap 
Standard Deviation";

_bb4.Name = "Bottom Band 4 of Vwap 
Standard Deviation";

_tb4.DrawStyle = _bb4.DrawStyle = 
DRAWSTYLE_DASH;

_tb4.PrimaryColor = _bb4.PrimaryColor = 
ECIVWAP_MAIN_COLOR;

// input
_multiplier.Name = "Multiplier";
_multiplier.SetDescription("Standard deviation 

multiplier");
_multiplier.SetFloat(0.5f);

_toExtendVwap.Name = "Extend vwap";
_toExtendVwap.SetDescription("Extend vwap 

previous period");
_toExtendVwap.SetYesNo(1);
_toExtend1.Name = "Extend stddev #1";
_toExtend1.SetDescription("Extend standard 

deviation number 1");
_toExtend1.SetYesNo(1);
_toExtend2.Name = "Extend stddev #2";
_toExtend2.SetDescription("Extend standard 

deviation number 2");
_toExtend2.SetYesNo(1);



_toExtend3.Name = "Extend stddev #3";
_toExtend3.SetDescription("Extend standard 

deviation number 3");
_toExtend3.SetYesNo(1);
_toExtend4.Name = "Extend stddev #4";
_toExtend4.SetDescription("Extend standard 

deviation number 4");
_toExtend4.SetYesNo(1);

_setAllColors.Name = "Set all colors";
_setAllColors.SetDescription("Set all colors 

automatically");
_setAllColors.SetYesNo(0);
_setAllColorsColor.Name = "Set all colors 

color";
_setAllColorsColor.SetDescription("Set all 

colors automatically color");

_setAllColorsColor.SetColor(ECIVWAP_MAIN_COLOR);

_userInputOnly.Name = "Based on input only";
_userInputOnly.SetDescription("Computation 

based on input only (no volume)");
_userInputOnly.SetYesNo(0);

//XXHiddenStartIndex.Name = "Hidden start 
index"; // used to store start index

_hiddenStartIndex.SetInt(INT_MAX);

// misc
sc.AutoLoop = 1;
sc.FreeDLL = DEV_FREE_DLL;
sc.MaintainVolumeAtPriceData = 1;  // needed 

for sc.VolumeAtPriceForBars
sc.DrawStudyUnderneathMainPriceGraph = 1;
sc.ScaleRangeType = SCALE_SAMEASREGION;



return;
}

//
// Do data processing
//
SCFloatArrayRef _hVwap = _vwap.Arrays[0]; 
// vwap of each bar
SCFloatArrayRef _stddevOffset = _vwap.Arrays[1];
// standard deviation offset of vwap
SCFloatArrayRef _hTB1 = _vwap.Arrays[3];
// 
SCFloatArrayRef _hBB1 = _vwap.Arrays[4];
// 
SCFloatArrayRef _hTB2 = _vwap.Arrays[5];
// 
SCFloatArrayRef _hBB2 = _vwap.Arrays[6];
// 
SCFloatArrayRef _hTB3 = _vwap.Arrays[7];
// 
SCFloatArrayRef _hBB3 = _vwap.Arrays[8];
// 
SCFloatArrayRef _hTB4 = _vwap.Arrays[9];
// 
SCFloatArrayRef _hBB4 = _vwap.Arrays[10];
// 

//
// initilize
//
if ( sc.Index == 0 )
{

_periodStartIndex = 0;

// auto coloring
if ( _setAllColors.GetYesNo() == 1 )
{



int _color = _setAllColorsColor.GetColor();

_vwap.PrimaryColor = _tb1.PrimaryColor = 
_bb1.PrimaryColor = _tb2.PrimaryColor = 
_bb2.PrimaryColor = 

 _tb3.PrimaryColor = 
_bb3.PrimaryColor = _tb4.PrimaryColor = 
_bb4.PrimaryColor = _color;

}
}

//
// compute a hidden vwap and stddev for each bar
//
ECIVwap_ComputeBarVwap(sc, sc.Index, 

_userInputOnly.GetYesNo(), _hVwap);
ECIVwap_ComputePeriodVwap(sc, sc.Index, sc.Index, 

_hVwap, _userInputOnly.GetYesNo(), _hVwap);
ECIVwap_ComputeStddev(sc, sc.Index, sc.Index, 

_hVwap, _multiplier.GetFloat(), 
_userInputOnly.GetYesNo(),

_hTB1, _hBB1, 
_hTB2, _hBB2, 
_hTB3, _hBB3, 
_hTB4, _hBB4);

//
// draw last bracket value
//
if ( sc.Index > 0 )
{

float _lastPrice = sc.Close[sc.Index-1];
if ( _lastPrice >= _hBB4[_periodStartIndex] && 

_lastPrice <= _hTB4[_periodStartIndex] )
{

// nothing to do
}



else
{

for (int _i=sc.Index-1; _i >= 0; _i-- )
{

if ( _lastPrice >= _hBB4[_i] && 
_lastPrice <= _hTB4[_i] )

{
_periodStartIndex = _i;
break;

}
}

}
}

_vwap[sc.Index] = _hVwap[_periodStartIndex];
_tb1[sc.Index]  = _hTB1[_periodStartIndex];
_bb1[sc.Index]  = _hBB1[_periodStartIndex];
_tb2[sc.Index]  = _hTB2[_periodStartIndex];
_bb2[sc.Index]  = _hBB2[_periodStartIndex];
_tb3[sc.Index]  = _hTB3[_periodStartIndex];
_bb3[sc.Index]  = _hBB3[_periodStartIndex];
_tb4[sc.Index]  = _hTB4[_periodStartIndex];
_bb4[sc.Index]  = _hBB4[_periodStartIndex];

//logMsg.Format("sc.Index=<%d> periodType=<%d>", 
sc.Index, periodType);

//sc.AddMessageToLog(logMsg,0); 
}

/* 
========================================================
==================
//
// compute vpoc in channel
//
// sc : sierra study context
// periodStartIndex : where vwap starts



// periodEndIndex : where vwap ends
// vpoc : where vpoc is returned
//
========================================================
==================== */
void ECIVwap_ComputeChannelVPOC(SCStudyGraphRef sc, 
unsigned int periodStartIndex, SCSubgraphRef vpoc)
{

//
// compute vpoc
//
// get highest and lowest of period
int _highInTicks = 0, _lowInTicks = INT_MAX;

for (unsigned int _barIndex = periodStartIndex ; 
_barIndex <= sc.Index ; _barIndex++)

{
int _barHighInTicks, _barLowInTicks;

if ( ! sc.VolumeAtPriceForBars-
>GetHighAndLowPriceTicksForBarIndex(_barIndex, 
_barHighInTicks, _barLowInTicks) )

{
sc.AddMessageToLog("Error on 

sc.VolumeAtPriceForBars-
>GetHighAndLowPriceTicksForBarIndex",0);

return;
}

if ( _barHighInTicks > _highInTicks )
_highInTicks = _barHighInTicks;

if ( _barLowInTicks < _lowInTicks )
_lowInTicks = _barLowInTicks;

}

// compute vpoc. 
// for each price, make the sum on all bars period



unsigned long _maxVolume = 0;
int   _maxVolumePriceInTicks;

for (int _priceInTicks =_lowInTicks ; _priceInTicks 
<= _highInTicks ; _priceInTicks++ )

{
unsigned long _sumVolume = 0;

for (unsigned int _barIndex = 
periodStartIndex ; _barIndex <= sc.Index ; _barIndex++)

{
s_VolumeAtPriceV2 _p_vap = _p_vap = 

sc.VolumeAtPriceForBars->GetVAPElementAtPrice(_barIndex, 
_priceInTicks);

_sumVolume += _p_vap.Volume; // 
_p_vap.Volume contains 0 if no volume at price

}

if ( _sumVolume > _maxVolume )
{

_maxVolume = _sumVolume;
_maxVolumePriceInTicks = _priceInTicks;

}
}
vpoc[sc.Index] = (float)_maxVolumePriceInTicks * 

sc.TickSize;
}

/* 
========================================================
==================
//
// ECIVwapChannel study
// 
========================================================
==================== */



SCSFExport scsf_ECIVwapChannel(SCStudyGraphRef sc)
{

SCString logMsg;

//
// subgraphs
//
SCSubgraphRef _vwap = sc.Subgraph[0];
SCSubgraphRef _tb1 = sc.Subgraph[1];
SCSubgraphRef _bb1 = sc.Subgraph[2];
SCSubgraphRef _tb2 = sc.Subgraph[3];
SCSubgraphRef _bb2 = sc.Subgraph[4];
SCSubgraphRef _tb3 = sc.Subgraph[5];
SCSubgraphRef _bb3 = sc.Subgraph[6];
SCSubgraphRef _tb4 = sc.Subgraph[7];
SCSubgraphRef _bb4 = sc.Subgraph[8];

SCSubgraphRef _vpoc = sc.Subgraph[9];

//
// input
//
SCInputRef _period = sc.Input[0];
SCInputRef _multiplier = sc.Input[1];

SCInputRef _setAllColors = sc.Input[2];
SCInputRef _setAllColorsColor = sc.Input[3];

SCInputRef _userInputOnly = sc.Input[4];

SCInputRef _computeVpoc = sc.Input[5];

//
// Initialize configuration variables
//
if (sc.SetDefaults)
{



// General
sc.GraphName = g_VwapChannelName + 

g_StudyVersion;
sc.StudyDescription = 

g_ECIVwapChannelStudyDescription;
sc.GraphRegion = 0;

// subgraphs
_vwap.Name = g_VwapChannelName;
_vwap.DrawStyle = DRAWSTYLE_LINE;
_vwap.PrimaryColor = ECIVWAP_MAIN_COLOR;
_vwap.LineWidth = 2;

_tb1.Name = "Top Band 1 of Vwap 
Standard Deviation";

_bb1.Name = "Bottom Band 1 of Vwap 
Standard Deviation";

_tb1.DrawStyle = _bb1.DrawStyle = 
DRAWSTYLE_LINE;

_tb1.LineStyle = _bb1.LineStyle = 
LINESTYLE_DOT;

_tb1.PrimaryColor = _bb1.PrimaryColor = 
ECIVWAP_MAIN_COLOR;

_tb2.Name = "Top Band 2 of Vwap 
Standard Deviation";

_bb2.Name = "Bottom Band 2 of Vwap 
Standard Deviation";

_tb2.DrawStyle = 
DRAWSTYLE_FILLTOP_TRANSPARENT;

_bb2.DrawStyle = 
DRAWSTYLE_FILLBOTTOM_TRANSPARENT;

_tb2.PrimaryColor = _bb2.PrimaryColor = 
ECIVWAP_MAIN_COLOR;

_tb3.Name = "Top Band 3 of Vwap 
Standard Deviation";



_bb3.Name = "Bottom Band 3 of Vwap 
Standard Deviation";

_tb3.DrawStyle = _bb3.DrawStyle = 
DRAWSTYLE_LINE;

_tb3.LineStyle = _bb3.LineStyle = 
LINESTYLE_DOT;

_tb3.PrimaryColor = _bb3.PrimaryColor = 
ECIVWAP_MAIN_COLOR;

_tb4.Name = "Top Band 4 of Vwap 
Standard Deviation";

_bb4.Name = "Bottom Band 4 of Vwap 
Standard Deviation";

_tb4.DrawStyle = _bb4.DrawStyle = 
DRAWSTYLE_LINE;

_tb4.PrimaryColor = _bb4.PrimaryColor = 
ECIVWAP_MAIN_COLOR;

_vpoc.Name = "Vpoc";
_vpoc.DrawStyle = DRAWSTYLE_LINE;
_vpoc.PrimaryColor = ECIVWAP_VPOC_COLOR;
_vpoc.LineWidth = 2;

// input
_period.Name = "Period";
_period.SetDescription("Vwap channel period");
_period.SetInt(50);

_multiplier.Name = "Multiplier";
_multiplier.SetDescription("Standard deviation 

multiplier");
_multiplier.SetFloat(0.5f);

_setAllColors.Name = "Set all colors";
_setAllColors.SetDescription("Set all colors 

automatically");
_setAllColors.SetYesNo(0);



_setAllColorsColor.Name = "Set all colors 
color";

_setAllColorsColor.SetDescription("Set all 
colors automatically color");

_setAllColorsColor.SetColor(ECIVWAP_MAIN_COLOR);

_userInputOnly.Name = "Based on input only";
_userInputOnly.SetDescription("Computation 

based on input only (no volume)");
_userInputOnly.SetYesNo(0);

_computeVpoc.Name = "Compute VPOC 
(experimental)";

_computeVpoc.SetYesNo(0);

// misc
sc.AutoLoop = 1;
sc.FreeDLL = DEV_FREE_DLL;
sc.MaintainVolumeAtPriceData = 1;  // needed 

for sc.VolumeAtPriceForBars
sc.DrawStudyUnderneathMainPriceGraph = 1;
sc.ScaleRangeType = SCALE_SAMEASREGION;

return;
}

//
// Do data processing
//

//
// initilize
//
SCFloatArrayRef _barVwap = _vwap.Arrays[0]; // vwap 

based on all bar prices X volumes



int _periodStartIndex  = max(sc.Index - 
_period.GetInt() + 1, 0);

if ( sc.Index == 0 )
{

// auto coloring
if ( _setAllColors.GetYesNo() == 1 )
{

int _color = _setAllColorsColor.GetColor();

_vwap.PrimaryColor = _tb1.PrimaryColor = 
_bb1.PrimaryColor = _tb2.PrimaryColor = 
_bb2.PrimaryColor = 

 _tb3.PrimaryColor = 
_bb3.PrimaryColor = _tb4.PrimaryColor = 
_bb4.PrimaryColor = _color;

}
}

//
// compute a hidden vwap and stddev for each bar
//

ECIVwap_ComputeBarVwap(sc, sc.Index, 
_userInputOnly.GetYesNo(), _barVwap);

ECIVwap_ComputePeriodVwap(sc, _periodStartIndex, 
sc.Index, _barVwap, _userInputOnly.GetYesNo(), _vwap);

ECIVwap_ComputeStddev(sc, _periodStartIndex, 
sc.Index, _vwap, _multiplier.GetFloat(), 
_userInputOnly.GetYesNo(),

_tb1, _bb1, 
_tb2, _bb2,
_tb3, _bb3, 
_tb4, _bb4 );

//



// compute vpoc
//
if ( _computeVpoc.GetYesNo() == 1 )

ECIVwap_ComputeChannelVPOC(sc, 
_periodStartIndex, _vpoc);

//logMsg.Format("sc.Index=<%d> periodType=<%d>", 
sc.Index, periodType);

//sc.AddMessageToLog(logMsg,0); */
}
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xOf,i={},j=i.toString,k=i.hasOwnProperty,l={},m="2.2.4",
n=function(a,b){return new n.fn.init(a,b)},o=/
^[\s\uFEFF\xA0]+|[\s\uFEFF\xA0]+$/g,p=/^-ms-/,q=/-([\da-
z])/gi,r=function(a,b){return 
b.toUpperCase()};n.fn=n.prototype={jquery:m,constructor:
n,selector:"",length:0,toArray:function(){return 
e.call(this)},get:function(a){return null!=a?0>a?
this[a+this.length]:this[a]:e.call(this)},pushStack:func
tion(a){var b=n.merge(this.constructor(),a);return 
b.prevObject=this,b.context=this.context,b},each:functio
n(a){return n.each(this,a)},map:function(a){return 
this.pushStack(n.map(this,function(b,c){return 
a.call(b,c,b)}))},slice:function(){return 
this.pushStack(e.apply(this,arguments))},first:function(
){return this.eq(0)},last:function(){return 
this.eq(-1)},eq:function(a){var b=this.length,c=+a+(0>a?
b:0);return this.pushStack(c>=0&&b>c?[this[c]]:
[])},end:function(){return this.prevObject||
this.constructor()},push:g,sort:c.sort,splice:c.splice},
n.extend=n.fn.extend=function(){var 
a,b,c,d,e,f,g=arguments[0]||
{},h=1,i=arguments.length,j=!1;for("boolean"==typeof 
g&&(j=g,g=arguments[h]||{},h++),"object"==typeof g||
n.isFunction(g)||(g={}),h===i&&(g=this,h--);i>h;h+
+)if(null!=(a=arguments[h]))for(b in a)c=g[b],d=a[b],g!
==d&&(j&&d&&(n.isPlainObject(d)||(e=n.isArray(d)))?(e?
(e=!1,f=c&&n.isArray(c)?c:[]):f=c&&n.isPlainObject(c)?c:
{},g[b]=n.extend(j,f,d)):void 0!==d&&(g[b]=d));return 
g},n.extend({expando:"jQuery"+
(m+Math.random()).replace(/\D/g,""),isReady:!
0,error:function(a){throw new Error(a)},noop:function()
{},isFunction:function(a)
{return"function"===n.type(a)},isArray:Array.isArray,isW
indow:function(a){return null!



=a&&a===a.window},isNumeric:function(a){var 
b=a&&a.toString();return!n.isArray(a)&&b-parseFloat(b)
+1>=0},isPlainObject:function(a){var b;if("object"!
==n.type(a)||a.nodeType||n.isWindow(a))return!
1;if(a.constructor&&!k.call(a,"constructor")&&!
k.call(a.constructor.prototype||
{},"isPrototypeOf"))return!1;for(b in a);return void 
0===b||k.call(a,b)},isEmptyObject:function(a){var 
b;for(b in a)return!1;return!0},type:function(a){return 
null==a?a+"":"object"==typeof a||"function"==typeof a?
i[j.call(a)]||"object":typeof a},globalEval:function(a)
{var b,c=eval;a=n.trim(a),a&&(1===a.indexOf("use 
strict")?
(b=d.createElement("script"),b.text=a,d.head.appendChild
(b).parentNode.removeChild(b)):c(a))},camelCase:function
(a){return 
a.replace(p,"ms-").replace(q,r)},nodeName:function(a,b)
{return 
a.nodeName&&a.nodeName.toLowerCase()===b.toLowerCase()},
each:function(a,b){var c,d=0;if(s(a))
{for(c=a.length;c>d;d++)if(b.call(a[d],d,a[d])===!
1)break}else for(d in a)if(b.call(a[d],d,a[d])===!
1)break;return a},trim:function(a){return null==a?"":
(a+"").replace(o,"")},makeArray:function(a,b){var c=b||
[];return null!=a&&(s(Object(a))?
n.merge(c,"string"==typeof a?
[a]:a):g.call(c,a)),c},inArray:function(a,b,c){return 
null==b?-1:h.call(b,a,c)},merge:function(a,b){for(var 
c=+b.length,d=0,e=a.length;c>d;d++)a[e++]=b[d];return 
a.length=e,a},grep:function(a,b,c){for(var 
d,e=[],f=0,g=a.length,h=!c;g>f;f++)d=!b(a[f],f),d!
==h&&e.push(a[f]);return e},map:function(a,b,c){var 
d,e,g=0,h=[];if(s(a))for(d=a.length;d>g;g+
+)e=b(a[g],g,c),null!=e&&h.push(e);else for(g in 
a)e=b(a[g],g,c),null!=e&&h.push(e);return 
f.apply([],h)},guid:1,proxy:function(a,b){var 
c,d,f;return"string"==typeof 



b&&(c=a[b],b=a,a=c),n.isFunction(a)?
(d=e.call(arguments,2),f=function(){return a.apply(b||
this,d.concat(e.call(arguments)))},f.guid=a.guid=a.guid|
|n.guid++,f):void 
0},now:Date.now,support:l}),"function"==typeof 
Symbol&&(n.fn[Symbol.iterator]=c[Symbol.iterator]),n.eac
h("Boolean Number String Function Array Date RegExp 
Object Error Symbol".split(" "),function(a,b){i["[object 
"+b+"]"]=b.toLowerCase()});function s(a){var b=!!
a&&"length"in 
a&&a.length,c=n.type(a);return"function"===c||
n.isWindow(a)?!1:"array"===c||0===b||"number"==typeof 
b&&b>0&&b-1 in a}var t=function(a){var 
b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u="sizzle"+1*new 
Date,v=a.document,w=0,x=0,y=ga(),z=ga(),A=ga(),B=functio
n(a,b){return a===b&&(l=!
0),0},C=1<<31,D={}.hasOwnProperty,E=[],F=E.pop,G=E.push,
H=E.push,I=E.slice,J=function(a,b){for(var 
c=0,d=a.length;d>c;c++)if(a[c]===b)return 
c;return-1},K="checked|selected|async|autofocus|
autoplay|controls|defer|disabled|hidden|ismap|loop|
multiple|open|readonly|required|scoped",L="[\\x20\\t\\r\
\n\\f]",M="(?:\\\\.|[\\w-]|[^\\x00-\\xa0])+",N="\\
["+L+"*("+M+")(?:"+L+"*([*^$|!~]?=)"+L+"*(?:'((?:\\\\.|
[^\\\\'])*)'|\"((?:\\\\.|[^\\\\\"])*)\"|
("+M+"))|)"+L+"*\\]",O=":("+M+")(?:\\((('((?:\\\\.|[^\\\
\'])*)'|\"((?:\\\\.|[^\\\\\"])*)\")|((?:\\\\.|[^\\\\()[\
\]]|"+N+")*)|.*)\\)|)",P=new RegExp(L+"+","g"),Q=new 
RegExp("^"+L+"+|((?:^|[^\\\\])(?:\\\\.)*)"+L+"+
$","g"),R=new RegExp("^"+L+"*,"+L+"*"),S=new 
RegExp("^"+L+"*([>+~]|"+L+")"+L+"*"),T=new 
RegExp("="+L+"*([^\\]'\"]*?)"+L+"*\\]","g"),U=new 
RegExp(O),V=new RegExp("^"+M+"$"),W={ID:new 
RegExp("^#("+M+")"),CLASS:new RegExp("^\\.
("+M+")"),TAG:new RegExp("^("+M+"|[*])"),ATTR:new 
RegExp("^"+N),PSEUDO:new RegExp("^"+O),CHILD:new 
RegExp("^:(only|first|last|nth|nth-last)-(child|of-type)



(?:\\("+L+"*(even|odd|(([+-]|)(\\d*)n|)"+L+"*(?:
([+-]|)"+L+"*(\\d+)|))"+L+"*\\)|)","i"),bool:new 
RegExp("^(?:"+K+")$","i"),needsContext:new 
RegExp("^"+L+"*[>+~]|:(even|odd|eq|gt|lt|nth|first|last)
(?:\\("+L+"*((?:-\\d)?\\d*)"+L+"*\\)|)(?=[^-]|
$)","i")},X=/^(?:input|select|textarea|button)$/i,Y=/
^h\d$/i,Z=/^[^{]+\{\s*\[native \w/,$=/^(?:#([\w-]+)|
(\w+)|\.([\w-]+))$/,_=/[+~]/,aa=/'|\\/g,ba=new RegExp("\
\\\([\\da-f]{1,6}"+L+"?|
("+L+")|.)","ig"),ca=function(a,b,c){var 
d="0x"+b-65536;return d!==d||c?b:0>d?
String.fromCharCode(d+65536):String.fromCharCode(d>>10|
55296,1023&d|56320)},da=function()
{m()};try{H.apply(E=I.call(v.childNodes),v.childNodes),E
[v.childNodes.length].nodeType}catch(ea)
{H={apply:E.length?function(a,b)
{G.apply(a,I.call(b))}:function(a,b){var 
c=a.length,d=0;while(a[c++]=b[d++]);a.length=c-1}}}
function fa(a,b,d,e){var 
f,h,j,k,l,o,r,s,w=b&&b.ownerDocument,x=b?
b.nodeType:9;if(d=d||[],"string"!=typeof a||!a||1!
==x&&9!==x&&11!==x)return d;if(!e&&((b?b.ownerDocument||
b:v)!==n&&m(b),b=b||n,p)){if(11!
==x&&(o=$.exec(a)))if(f=o[1]){if(9===x){if(!
(j=b.getElementById(f)))return d;if(j.id===f)return 
d.push(j),d}else 
if(w&&(j=w.getElementById(f))&&t(b,j)&&j.id===f)return 
d.push(j),d}else{if(o[2])return 
H.apply(d,b.getElementsByTagName(a)),d;if((f=o[3])&&c.ge
tElementsByClassName&&b.getElementsByClassName)return 
H.apply(d,b.getElementsByClassName(f)),d}if(c.qsa&&!
A[a+" "]&&(!q||!q.test(a))){if(1!==x)w=b,s=a;else 
if("object"!==b.nodeName.toLowerCase())
{(k=b.getAttribute("id"))?k=k.replace(aa,"\\
$&"):b.setAttribute("id",k=u),r=g(a),h=r.length,l=V.test
(k)?"#"+k:"[id='"+k+"']";while(h--)r[h]=l+" 
"+qa(r[h]);s=r.join(","),w=_.test(a)&&oa(b.parentNode)||



b}if(s)try{return H.apply(d,w.querySelectorAll(s)),d}
catch(y){}finally{k===u&&b.removeAttribute("id")}}}
return i(a.replace(Q,"$1"),b,d,e)}function ga(){var 
a=[];function b(c,e){return a.push(c+" 
")>d.cacheLength&&delete b[a.shift()],b[c+" "]=e}return 
b}function ha(a){return a[u]=!0,a}function ia(a){var 
b=n.createElement("div");try{return!!a(b)}catch(c)
{return!1}
finally{b.parentNode&&b.parentNode.removeChild(b),b=null
}}function ja(a,b){var 
c=a.split("|"),e=c.length;while(e--)d.attrHandle[c[e]]=b
}function ka(a,b){var 
c=b&&a,d=c&&1===a.nodeType&&1===b.nodeType&&(~b.sourceIn
dex||C)-(~a.sourceIndex||C);if(d)return 
d;if(c)while(c=c.nextSibling)if(c===b)return-1;return a?
1:-1}function la(a){return function(b){var 
c=b.nodeName.toLowerCase();return"input"===c&&b.type===a
}}function ma(a){return function(b){var 
c=b.nodeName.toLowerCase();return("input"===c||"button"=
==c)&&b.type===a}}function na(a){return ha(function(b)
{return b=+b,ha(function(c,d){var 
e,f=a([],c.length,b),g=f.length;while(g--)c[e=f[g]]&&(c[
e]=!(d[e]=c[e]))})})}function oa(a){return 
a&&"undefined"!=typeof a.getElementsByTagName&&a}
c=fa.support={},f=fa.isXML=function(a){var 
b=a&&(a.ownerDocument||a).documentElement;return 
b?"HTML"!==b.nodeName:!1},m=fa.setDocument=function(a)
{var b,e,g=a?a.ownerDocument||a:v;return g!
==n&&9===g.nodeType&&g.documentElement?
(n=g,o=n.documentElement,p=!f(n),
(e=n.defaultView)&&e.top!==e&&(e.addEventListener?
e.addEventListener("unload",da,!
1):e.attachEvent&&e.attachEvent("onunload",da)),c.attrib
utes=ia(function(a){return a.className="i",!
a.getAttribute("className")}),c.getElementsByTagName=ia(
function(a){return a.appendChild(n.createComment("")),!
a.getElementsByTagName("*").length}),c.getElementsByClas



sName=Z.test(n.getElementsByClassName),c.getById=ia(func
tion(a){return o.appendChild(a).id=u,!
n.getElementsByName||!
n.getElementsByName(u).length}),c.getById?
(d.find.ID=function(a,b){if("undefined"!=typeof 
b.getElementById&&p){var c=b.getElementById(a);return c?
[c]:[]}},d.filter.ID=function(a){var 
b=a.replace(ba,ca);return function(a){return 
a.getAttribute("id")===b}}):(delete 
d.find.ID,d.filter.ID=function(a){var 
b=a.replace(ba,ca);return function(a){var c="undefined"!
=typeof 
a.getAttributeNode&&a.getAttributeNode("id");return 
c&&c.value===b}}),d.find.TAG=c.getElementsByTagName?
function(a,b){return"undefined"!=typeof 
b.getElementsByTagName?b.getElementsByTagName(a):c.qsa?
b.querySelectorAll(a):void 0}:function(a,b){var 
c,d=[],e=0,f=b.getElementsByTagName(a);if("*"===a)
{while(c=f[e++])1===c.nodeType&&d.push(c);return d}
return 
f},d.find.CLASS=c.getElementsByClassName&&function(a,b)
{return"undefined"!=typeof b.getElementsByClassName&&p?
b.getElementsByClassName(a):void 0},r=[],q=[],
(c.qsa=Z.test(n.querySelectorAll))&&(ia(function(a)
{o.appendChild(a).innerHTML="<a id='"+u+"'></a><select 
id='"+u+"-\r\\' msallowcapture=''><option selected=''></
option></
select>",a.querySelectorAll("[msallowcapture^='']").leng
th&&q.push("[*^$]="+L+"*(?:''|
\"\")"),a.querySelectorAll("[selected]").length||
q.push("\\
["+L+"*(?:value|"+K+")"),a.querySelectorAll("[id~="+u+"-
]").length||
q.push("~="),a.querySelectorAll(":checked").length||
q.push(":checked"),a.querySelectorAll("a#"+u+"+*").lengt
h||q.push(".#.+[+~]")}),ia(function(a){var 
b=n.createElement("input");b.setAttribute("type","hidden



"),a.appendChild(b).setAttribute("name","D"),a.querySele
ctorAll("[name=d]").length&&q.push("name"+L+"*[*^$|!~]?
="),a.querySelectorAll(":enabled").length||
q.push(":enabled",":disabled"),a.querySelectorAll("*,:x"
),q.push(",.*:")})),
(c.matchesSelector=Z.test(s=o.matches||
o.webkitMatchesSelector||o.mozMatchesSelector||
o.oMatchesSelector||
o.msMatchesSelector))&&ia(function(a)
{c.disconnectedMatch=s.call(a,"div"),s.call(a,"[s!
='']:x"),r.push("!=",O)}),q=q.length&&new 
RegExp(q.join("|")),r=r.length&&new 
RegExp(r.join("|")),b=Z.test(o.compareDocumentPosition),
t=b||Z.test(o.contains)?function(a,b){var 
c=9===a.nodeType?
a.documentElement:a,d=b&&b.parentNode;return a===d||!(!
d||1!==d.nodeType||!(c.contains?
c.contains(d):a.compareDocumentPosition&&16&a.compareDoc
umentPosition(d)))}:function(a,b)
{if(b)while(b=b.parentNode)if(b===a)return!0;return!
1},B=b?function(a,b){if(a===b)return l=!0,0;var d=!
a.compareDocumentPosition-!
b.compareDocumentPosition;return d?d:
(d=(a.ownerDocument||a)===(b.ownerDocument||b)?
a.compareDocumentPosition(b):1,1&d||!
c.sortDetached&&b.compareDocumentPosition(a)===d?a===n||
a.ownerDocument===v&&t(v,a)?-1:b===n||
b.ownerDocument===v&&t(v,b)?1:k?J(k,a)-
J(k,b):0:4&d?-1:1)}:function(a,b){if(a===b)return l=!
0,0;var 
c,d=0,e=a.parentNode,f=b.parentNode,g=[a],h=[b];if(!e||!
f)return a===n?-1:b===n?1:e?-1:f?1:k?J(k,a)-
J(k,b):0;if(e===f)return 
ka(a,b);c=a;while(c=c.parentNode)g.unshift(c);c=b;while(
c=c.parentNode)h.unshift(c);while(g[d]===h[d])d++;return 
d?ka(g[d],h[d]):g[d]===v?-1:h[d]===v?
1:0},n):n},fa.matches=function(a,b){return 



fa(a,null,null,b)},fa.matchesSelector=function(a,b)
{if((a.ownerDocument||a)!
==n&&m(a),b=b.replace(T,"='$1']"),c.matchesSelector&&p&&
!A[b+" "]&&(!r||!r.test(b))&&(!q||!q.test(b)))try{var 
d=s.call(a,b);if(d||c.disconnectedMatch||a.document&&11!
==a.document.nodeType)return d}catch(e){}return 
fa(b,n,null,[a]).length>0},fa.contains=function(a,b)
{return(a.ownerDocument||a)!
==n&&m(a),t(a,b)},fa.attr=function(a,b)
{(a.ownerDocument||a)!==n&&m(a);var 
e=d.attrHandle[b.toLowerCase()],f=e&&D.call(d.attrHandle
,b.toLowerCase())?e(a,b,!p):void 0;return void 0!==f?
f:c.attributes||!p?a.getAttribute(b):
(f=a.getAttributeNode(b))&&f.specified?
f.value:null},fa.error=function(a){throw new 
Error("Syntax error, unrecognized expression: 
"+a)},fa.uniqueSort=function(a){var 
b,d=[],e=0,f=0;if(l=!c.detectDuplicates,k=!
c.sortStable&&a.slice(0),a.sort(B),l){while(b=a[f+
+])b===a[f]&&(e=d.push(f));while(e--)a.splice(d[e],1)}
return k=null,a},e=fa.getText=function(a){var 
b,c="",d=0,f=a.nodeType;if(f){if(1===f||9===f||11===f)
{if("string"==typeof a.textContent)return 
a.textContent;for(a=a.firstChild;a;a=a.nextSibling)c+=e(
a)}else if(3===f||4===f)return a.nodeValue}else 
while(b=a[d++])c+=e(b);return 
c},d=fa.selectors={cacheLength:50,createPseudo:ha,match:
W,attrHandle:{},find:{},relative:{">":
{dir:"parentNode",first:!0}," ":{dir:"parentNode"},"+":
{dir:"previousSibling",first:!0},"~":
{dir:"previousSibling"}},preFilter:{ATTR:function(a)
{return a[1]=a[1].replace(ba,ca),a[3]=(a[3]||a[4]||
a[5]||"").replace(ba,ca),"~="===a[2]&&(a[3]=" "+a[3]+" 
"),a.slice(0,4)},CHILD:function(a){return 
a[1]=a[1].toLowerCase(),"nth"===a[1].slice(0,3)?(a[3]||
fa.error(a[0]),a[4]=+(a[4]?a[5]+(a[6]||
1):2*("even"===a[3]||"odd"===a[3])),a[5]=+



(a[7]+a[8]||"odd"===a[3])):a[3]&&fa.error(a[0]),a},PSEUD
O:function(a){var b,c=!a[6]&&a[2];return 
W.CHILD.test(a[0])?null:(a[3]?a[2]=a[4]||
a[5]||"":c&&U.test(c)&&(b=g(c,!
0))&&(b=c.indexOf(")",c.length-b)-
c.length)&&(a[0]=a[0].slice(0,b),a[2]=c.slice(0,b)),a.sl
ice(0,3))}},filter:{TAG:function(a){var 
b=a.replace(ba,ca).toLowerCase();return"*"===a?
function(){return!0}:function(a){return 
a.nodeName&&a.nodeName.toLowerCase()===b}},CLASS:functio
n(a){var b=y[a+" "];return b||(b=new 
RegExp("(^|"+L+")"+a+"("+L+"|$)"))&&y(a,function(a)
{return b.test("string"==typeof 
a.className&&a.className||"undefined"!=typeof 
a.getAttribute&&a.getAttribute("class")||"")})},ATTR:fun
ction(a,b,c){return function(d){var 
e=fa.attr(d,a);return null==e?"!="===b:b?(e+="","="===b?
e===c:"!="===b?e!==c:"^="===b?
c&&0===e.indexOf(c):"*="===b?
c&&e.indexOf(c)>-1:"$="===b?c&&e.slice(-
c.length)===c:"~="===b?(" "+e.replace(P," ")+" 
").indexOf(c)>-1:"|="===b?e===c||
e.slice(0,c.length+1)===c+"-":!1):!
0}},CHILD:function(a,b,c,d,e){var f="nth"!
==a.slice(0,3),g="last"!==a.slice(-4),h="of-
type"===b;return 1===d&&0===e?function(a){return!!
a.parentNode}:function(b,c,i){var j,k,l,m,n,o,p=f!
==g?"nextSibling":"previousSibling",q=b.parentNode,r=h&&
b.nodeName.toLowerCase(),s=!i&&!h,t=!1;if(q){if(f)
{while(p){m=b;while(m=m[p])if(h?
m.nodeName.toLowerCase()===r:1===m.nodeType)return!
1;o=p="only"===a&&!o&&"nextSibling"}return!0}if(o=[g?
q.firstChild:q.lastChild],g&&s){m=q,l=m[u]||
(m[u]={}),k=l[m.uniqueID]||(l[m.uniqueID]={}),j=k[a]||
[],n=j[0]===w&&j[1],t=n&&j[2],m=n&&q.childNodes[n];while
(m=++n&&m&&m[p]||(t=n=0)||o.pop())if(1===m.nodeType&&+
+t&&m===b){k[a]=[w,n,t];break}}else if(s&&(m=b,l=m[u]||



(m[u]={}),k=l[m.uniqueID]||(l[m.uniqueID]={}),j=k[a]||
[],n=j[0]===w&&j[1],t=n),t===!1)while(m=++n&&m&&m[p]||
(t=n=0)||o.pop())if((h?
m.nodeName.toLowerCase()===r:1===m.nodeType)&&+
+t&&(s&&(l=m[u]||(m[u]={}),k=l[m.uniqueID]||
(l[m.uniqueID]={}),k[a]=[w,t]),m===b))break;return t-
=e,t===d||t%d===0&&t/d>=0}}},PSEUDO:function(a,b){var 
c,e=d.pseudos[a]||d.setFilters[a.toLowerCase()]||
fa.error("unsupported pseudo: "+a);return e[u]?
e(b):e.length>1?
(c=[a,a,"",b],d.setFilters.hasOwnProperty(a.toLowerCase(
))?ha(function(a,c){var 
d,f=e(a,b),g=f.length;while(g--)d=J(a,f[g]),a[d]=!
(c[d]=f[g])}):function(a){return e(a,0,c)}):e}},pseudos:
{not:ha(function(a){var 
b=[],c=[],d=h(a.replace(Q,"$1"));return d[u]?
ha(function(a,b,c,e){var f,g=d(a,null,e,
[]),h=a.length;while(h--)(f=g[h])&&(a[h]=!
(b[h]=f))}):function(a,e,f){return 
b[0]=a,d(b,null,f,c),b[0]=null,!
c.pop()}}),has:ha(function(a){return function(b){return 
fa(a,b).length>0}}),contains:ha(function(a){return 
a=a.replace(ba,ca),function(b){return(b.textContent||
b.innerText||e(b)).indexOf(a)>-1}}),lang:ha(function(a)
{return V.test(a||"")||fa.error("unsupported lang: 
"+a),a=a.replace(ba,ca).toLowerCase(),function(b){var 
c;do if(c=p?b.lang:b.getAttribute("xml:lang")||
b.getAttribute("lang"))return c=c.toLowerCase(),c===a||
0===c.indexOf(a+"-");while((b=b.parentNode)&&1===b.nodeT
ype);return!1}}),target:function(b){var 
c=a.location&&a.location.hash;return 
c&&c.slice(1)===b.id},root:function(a){return 
a===o},focus:function(a){return a===n.activeElement&&(!
n.hasFocus||n.hasFocus())&&!!(a.type||a.href||
~a.tabIndex)},enabled:function(a){return a.disabled===!
1},disabled:function(a){return a.disabled===!
0},checked:function(a){var 



b=a.nodeName.toLowerCase();return"input"===b&&!!
a.checked||"option"===b&&!!
a.selected},selected:function(a){return 
a.parentNode&&a.parentNode.selectedIndex,a.selected===!
0},empty:function(a)
{for(a=a.firstChild;a;a=a.nextSibling)if(a.nodeType<6)re
turn!1;return!0},parent:function(a){return!
d.pseudos.empty(a)},header:function(a){return 
Y.test(a.nodeName)},input:function(a){return 
X.test(a.nodeName)},button:function(a){var 
b=a.nodeName.toLowerCase();return"input"===b&&"button"==
=a.type||"button"===b},text:function(a){var 
b;return"input"===a.nodeName.toLowerCase()&&"text"===a.t
ype&&(null==(b=a.getAttribute("type"))||"text"===b.toLow
erCase())},first:na(function()
{return[0]}),last:na(function(a,b)
{return[b-1]}),eq:na(function(a,b,c){return[0>c?
c+b:c]}),even:na(function(a,b){for(var 
c=0;b>c;c+=2)a.push(c);return a}),odd:na(function(a,b)
{for(var c=1;b>c;c+=2)a.push(c);return 
a}),lt:na(function(a,b,c){for(var d=0>c?c+b:c;--
d>=0;)a.push(d);return a}),gt:na(function(a,b,c){for(var 
d=0>c?c+b:c;++d<b;)a.push(d);return 
a})}},d.pseudos.nth=d.pseudos.eq;for(b in{radio:!
0,checkbox:!0,file:!0,password:!0,image:!
0})d.pseudos[b]=la(b);for(b in{submit:!0,reset:!
0})d.pseudos[b]=ma(b);function pa(){}
pa.prototype=d.filters=d.pseudos,d.setFilters=new 
pa,g=fa.tokenize=function(a,b){var c,e,f,g,h,i,j,k=z[a+" 
"];if(k)return b?
0:k.slice(0);h=a,i=[],j=d.preFilter;while(h){c&&!
(e=R.exec(h))||(e&&(h=h.slice(e[0].length)||
h),i.push(f=[])),c=!1,
(e=S.exec(h))&&(c=e.shift(),f.push({value:c,type:e[0].re
place(Q," ")}),h=h.slice(c.length));for(g in d.filter)!
(e=W[g].exec(h))||j[g]&&!(e=j[g](e))||
(c=e.shift(),f.push({value:c,type:g,matches:e}),h=h.slic



e(c.length));if(!c)break}return b?h.length:h?
fa.error(a):z(a,i).slice(0)};function qa(a){for(var 
b=0,c=a.length,d="";c>b;b++)d+=a[b].value;return d}
function ra(a,b,c){var 
d=b.dir,e=c&&"parentNode"===d,f=x++;return b.first?
function(b,c,f){while(b=b[d])if(1===b.nodeType||e)return 
a(b,c,f)}:function(b,c,g){var h,i,j,k=[w,f];if(g)
{while(b=b[d])if((1===b.nodeType||e)&&a(b,c,g))return!0}
else while(b=b[d])if(1===b.nodeType||e){if(j=b[u]||
(b[u]={}),i=j[b.uniqueID]||(j[b.uniqueID]={}),
(h=i[d])&&h[0]===w&&h[1]===f)return 
k[2]=h[2];if(i[d]=k,k[2]=a(b,c,g))return!0}}}function 
sa(a){return a.length>1?function(b,c,d){var 
e=a.length;while(e--)if(!a[e](b,c,d))return!1;return!
0}:a[0]}function ta(a,b,c){for(var d=0,e=b.length;e>d;d+
+)fa(a,b[d],c);return c}function ua(a,b,c,d,e){for(var 
f,g=[],h=0,i=a.length,j=null!=b;i>h;h++)(f=a[h])&&(c&&!
c(f,d,e)||(g.push(f),j&&b.push(h)));return g}function 
va(a,b,c,d,e,f){return d&&!d[u]&&(d=va(d)),e&&!
e[u]&&(e=va(e,f)),ha(function(f,g,h,i){var 
j,k,l,m=[],n=[],o=g.length,p=f||ta(b||"*",h.nodeType?
[h]:h,[]),q=!a||!f&&b?p:ua(p,m,a,h,i),r=c?e||(f?a:o||d)?
[]:g:q;if(c&&c(q,r,h,i),d){j=ua(r,n),d(j,
[],h,i),k=j.length;while(k--)(l=j[k])&&(r[n[k]]=!
(q[n[k]]=l))}if(f){if(e||a){if(e)
{j=[],k=r.length;while(k--)
(l=r[k])&&j.push(q[k]=l);e(null,r=[],j,i)}
k=r.length;while(k--)(l=r[k])&&(j=e?
J(f,l):m[k])>-1&&(f[j]=!(g[j]=l))}}else r=ua(r===g?
r.splice(o,r.length):r),e?e(null,g,r,i):H.apply(g,r)})}
function wa(a){for(var 
b,c,e,f=a.length,g=d.relative[a[0].type],h=g||
d.relative[" "],i=g?1:0,k=ra(function(a){return 
a===b},h,!0),l=ra(function(a){return J(b,a)>-1},h,!
0),m=[function(a,c,d){var e=!g&&(d||c!==j)||
((b=c).nodeType?k(a,c,d):l(a,c,d));return 
b=null,e}];f>i;i+



+)if(c=d.relative[a[i].type])m=[ra(sa(m),c)];else{if(c=d
.filter[a[i].type].apply(null,a[i].matches),c[u])
{for(e=++i;f>e;e++)if(d.relative[a[e].type])break;return 
va(i>1&&sa(m),i>1&&qa(a.slice(0,i-1).concat({value:" 
"===a[i-2].type?"*":""})).replace(Q,"$1"),c,e>i&&wa(a.sl
ice(i,e)),f>e&&wa(a=a.slice(e)),f>e&&qa(a))}m.push(c)}
return sa(m)}function xa(a,b){var 
c=b.length>0,e=a.length>0,f=function(f,g,h,i,k){var 
l,o,q,r=0,s="0",t=f&&[],u=[],v=j,x=f||
e&&d.find.TAG("*",k),y=w+=null==v?
1:Math.random()||.1,z=x.length;for(k&&(j=g===n||g||k);s!
==z&&null!=(l=x[s]);s++){if(e&&l){o=0,g||
l.ownerDocument===n||(m(l),h=!p);while(q=a[o+
+])if(q(l,g||n,h)){i.push(l);break}k&&(w=y)}c&&((l=!
q&&l)&&r--,f&&t.push(l))}if(r+=s,c&&s!==r)
{o=0;while(q=b[o++])q(t,u,g,h);if(f)
{if(r>0)while(s--)t[s]||u[s]||(u[s]=F.call(i));u=ua(u)}
H.apply(i,u),k&&!
f&&u.length>0&&r+b.length>1&&fa.uniqueSort(i)}return 
k&&(w=y,j=v),t};return c?ha(f):f}return 
h=fa.compile=function(a,b){var c,d=[],e=[],f=A[a+" 
"];if(!f){b||
(b=g(a)),c=b.length;while(c--)f=wa(b[c]),f[u]?
d.push(f):e.push(f);f=A(a,xa(e,d)),f.selector=a}return 
f},i=fa.select=function(a,b,e,f){var 
i,j,k,l,m,n="function"==typeof a&&a,o=!
f&&g(a=n.selector||a);if(e=e||[],1===o.length)
{if(j=o[0]=o[0].slice(0),j.length>2&&"ID"===(k=j[0]).typ
e&&c.getById&&9===b.nodeType&&p&&d.relative[j[1].type])
{if(b=(d.find.ID(k.matches[0].replace(ba,ca),b)||[])
[0],!b)return 
e;n&&(b=b.parentNode),a=a.slice(j.shift().value.length)}
i=W.needsContext.test(a)?0:j.length;while(i--)
{if(k=j[i],d.relative[l=k.type])break;if((m=d.find[l])&&
(f=m(k.matches[0].replace(ba,ca),_.test(j[0].type)&&oa(b
.parentNode)||b))){if(j.splice(i,1),a=f.length&&qa(j),!
a)return H.apply(e,f),e;break}}}return(n||h(a,o))(f,b,!



p,e,!b||_.test(a)&&oa(b.parentNode)||
b),e},c.sortStable=u.split("").sort(B).join("")===u,c.de
tectDuplicates=!!l,m(),c.sortDetached=ia(function(a)
{return 
1&a.compareDocumentPosition(n.createElement("div"))}),ia
(function(a){return a.innerHTML="<a href='#'></
a>","#"===a.firstChild.getAttribute("href")})||ja("type|
href|height|width",function(a,b,c){return c?void 
0:a.getAttribute(b,"type"===b.toLowerCase()?
1:2)}),c.attributes&&ia(function(a){return 
a.innerHTML="<input/
>",a.firstChild.setAttribute("value",""),""===a.firstChi
ld.getAttribute("value")})||ja("value",function(a,b,c)
{return c||"input"!==a.nodeName.toLowerCase()?void 
0:a.defaultValue}),ia(function(a){return 
null==a.getAttribute("disabled")})||ja(K,function(a,b,c)
{var d;return c?void 0:a[b]===!0?b.toLowerCase():
(d=a.getAttributeNode(b))&&d.specified?
d.value:null}),fa}
(a);n.find=t,n.expr=t.selectors,n.expr[":"]=n.expr.pseud
os,n.uniqueSort=n.unique=t.uniqueSort,n.text=t.getText,n
.isXMLDoc=t.isXML,n.contains=t.contains;var 
u=function(a,b,c){var d=[],e=void 0!
==c;while((a=a[b])&&9!==a.nodeType)if(1===a.nodeType)
{if(e&&n(a).is(c))break;d.push(a)}return 
d},v=function(a,b){for(var 
c=[];a;a=a.nextSibling)1===a.nodeType&&a!
==b&&c.push(a);return c},w=n.expr.match.needsContext,x=/
^<([\w-]+)\s*\/?>(?:<\/\1>|)$/,y=/^.[^:#\
[\.,]*$/;function z(a,b,c){if(n.isFunction(b))return 
n.grep(a,function(a,d){return!!b.call(a,d,a)!
==c});if(b.nodeType)return n.grep(a,function(a){return 
a===b!==c});if("string"==typeof b){if(y.test(b))return 
n.filter(b,a,c);b=n.filter(b,a)}return 
n.grep(a,function(a){return h.call(b,a)>-1!==c})}
n.filter=function(a,b,c){var d=b[0];return 
c&&(a=":not("+a+")"),1===b.length&&1===d.nodeType?



n.find.matchesSelector(d,a)?[d]:
[]:n.find.matches(a,n.grep(b,function(a){return 
1===a.nodeType}))},n.fn.extend({find:function(a){var 
b,c=this.length,d=[],e=this;if("string"!=typeof a)return 
this.pushStack(n(a).filter(function(){for(b=0;c>b;b+
+)if(n.contains(e[b],this))return!0}));for(b=0;c>b;b+
+)n.find(a,e[b],d);return d=this.pushStack(c>1?
n.unique(d):d),d.selector=this.selector?this.selector+" 
"+a:a,d},filter:function(a){return 
this.pushStack(z(this,a||[],!1))},not:function(a){return 
this.pushStack(z(this,a||[],!0))},is:function(a)
{return!!z(this,"string"==typeof a&&w.test(a)?n(a):a||
[],!1).length}});var A,B=/^(?:\s*(<[\w\W]+>)[^>]*|
#([\w-]*))$/,C=n.fn.init=function(a,b,c){var e,f;if(!
a)return this;if(c=c||A,"string"==typeof a)
{if(e="<"===a[0]&&">"===a[a.length-1]&&a.length>=3?
[null,a,null]:B.exec(a),!e||!e[1]&&b)return!b||b.jquery?
(b||c).find(a):this.constructor(b).find(a);if(e[1])
{if(b=b instanceof n?
b[0]:b,n.merge(this,n.parseHTML(e[1],b&&b.nodeType?
b.ownerDocument||b:d,!
0)),x.test(e[1])&&n.isPlainObject(b))for(e in 
b)n.isFunction(this[e])?this[e]
(b[e]):this.attr(e,b[e]);return this}return 
f=d.getElementById(e[2]),f&&f.parentNode&&(this.length=1
,this[0]=f),this.context=d,this.selector=a,this}return 
a.nodeType?
(this.context=this[0]=a,this.length=1,this):n.isFunction
(a)?void 0!==c.ready?c.ready(a):a(n):(void 0!
==a.selector&&(this.selector=a.selector,this.context=a.c
ontext),n.makeArray(a,this))};C.prototype=n.fn,A=n(d);va
r D=/^(?:parents|prev(?:Until|All))/,E={children:!
0,contents:!0,next:!0,prev:!
0};n.fn.extend({has:function(a){var 
b=n(a,this),c=b.length;return this.filter(function()
{for(var a=0;c>a;a++)if(n.contains(this,b[a]))return!
0})},closest:function(a,b){for(var 



c,d=0,e=this.length,f=[],g=w.test(a)||"string"!=typeof 
a?n(a,b||this.context):0;e>d;d++)for(c=this[d];c&&c!
==b;c=c.parentNode)if(c.nodeType<11&&(g?
g.index(c)>-1:1===c.nodeType&&n.find.matchesSelector(c,a
))){f.push(c);break}return this.pushStack(f.length>1?
n.uniqueSort(f):f)},index:function(a){return 
a?"string"==typeof a?
h.call(n(a),this[0]):h.call(this,a.jquery?
a[0]:a):this[0]&&this[0].parentNode?
this.first().prevAll().length:-1},add:function(a,b)
{return 
this.pushStack(n.uniqueSort(n.merge(this.get(),n(a,b))))
},addBack:function(a){return this.add(null==a?
this.prevObject:this.prevObject.filter(a))}});function 
F(a,b){while((a=a[b])&&1!==a.nodeType);return a}
n.each({parent:function(a){var b=a.parentNode;return 
b&&11!==b.nodeType?b:null},parents:function(a){return 
u(a,"parentNode")},parentsUntil:function(a,b,c){return 
u(a,"parentNode",c)},next:function(a){return 
F(a,"nextSibling")},prev:function(a){return 
F(a,"previousSibling")},nextAll:function(a){return 
u(a,"nextSibling")},prevAll:function(a){return 
u(a,"previousSibling")},nextUntil:function(a,b,c){return 
u(a,"nextSibling",c)},prevUntil:function(a,b,c){return 
u(a,"previousSibling",c)},siblings:function(a){return 
v((a.parentNode||{}).firstChild,a)},children:function(a)
{return v(a.firstChild)},contents:function(a){return 
a.contentDocument||
n.merge([],a.childNodes)}},function(a,b)
{n.fn[a]=function(c,d){var 
e=n.map(this,b,c);return"Until"!
==a.slice(-5)&&(d=c),d&&"string"==typeof 
d&&(e=n.filter(d,e)),this.length>1&&(E[a]||
n.uniqueSort(e),D.test(a)&&e.reverse()),this.pushStack(e
)}});var G=/\S+/g;function H(a){var b={};return 
n.each(a.match(G)||[],function(a,c){b[c]=!0}),b}
n.Callbacks=function(a){a="string"==typeof a?



H(a):n.extend({},a);var 
b,c,d,e,f=[],g=[],h=-1,i=function(){for(e=a.once,d=b=!
0;g.length;h=-1){c=g.shift();while(+
+h<f.length)f[h].apply(c[0],c[1])===!
1&&a.stopOnFalse&&(h=f.length,c=!1)}a.memory||(c=!1),b=!
1,e&&(f=c?[]:"")},j={add:function(){return f&&(c&&!
b&&(h=f.length-1,g.push(c)),function d(b)
{n.each(b,function(b,c){n.isFunction(c)?
a.unique&&j.has(c)||f.push(c):c&&c.length&&"string"!
==n.type(c)&&d(c)})}(arguments),c&&!
b&&i()),this},remove:function(){return 
n.each(arguments,function(a,b){var 
c;while((c=n.inArray(b,f,c))>-1)f.splice(c,1),h>=c&&h--}
),this},has:function(a){return a?
n.inArray(a,f)>-1:f.length>0},empty:function(){return 
f&&(f=[]),this},disable:function(){return 
e=g=[],f=c="",this},disabled:function(){return!
f},lock:function(){return e=g=[],c||
(f=c=""),this},locked:function(){return!!
e},fireWith:function(a,c){return e||(c=c||
[],c=[a,c.slice?c.slice():c],g.push(c),b||
i()),this},fire:function(){return 
j.fireWith(this,arguments),this},fired:function()
{return!!d}};return j},n.extend({Deferred:function(a)
{var b=[["resolve","done",n.Callbacks("once 
memory"),"resolved"],["reject","fail",n.Callbacks("once 
memory"),"rejected"],
["notify","progress",n.Callbacks("memory")]],c="pending"
,d={state:function(){return c},always:function(){return 
e.done(arguments).fail(arguments),this},then:function()
{var a=arguments;return n.Deferred(function(c)
{n.each(b,function(b,f){var 
g=n.isFunction(a[b])&&a[b];e[f[1]](function(){var 
a=g&&g.apply(this,arguments);a&&n.isFunction(a.promise)?
a.promise().progress(c.notify).done(c.resolve).fail(c.re
ject):c[f[0]+"With"](this===d?c.promise():this,g?
[a]:arguments)})}),a=null}).promise()},promise:function(



a){return null!=a?n.extend(a,d):d}},e={};return 
d.pipe=d.then,n.each(b,function(a,f){var 
g=f[2],h=f[3];d[f[1]]=g.add,h&&g.add(function()
{c=h},b[1^a][2].disable,b[2][2].lock),e[f[0]]=function()
{return e[f[0]+"With"](this===e?
d:this,arguments),this},e[f[0]+"With"]=g.fireWith}),d.pr
omise(e),a&&a.call(e,e),e},when:function(a){var 
b=0,c=e.call(arguments),d=c.length,f=1!==d||
a&&n.isFunction(a.promise)?d:0,g=1===f?
a:n.Deferred(),h=function(a,b,c){return function(d)
{b[a]=this,c[a]=arguments.length>1?
e.call(arguments):d,c===i?g.notifyWith(b,c):--f||
g.resolveWith(b,c)}},i,j,k;if(d>1)for(i=new 
Array(d),j=new Array(d),k=new Array(d);d>b;b+
+)c[b]&&n.isFunction(c[b].promise)?
c[b].promise().progress(h(b,j,i)).done(h(b,k,c)).fail(g.
reject):--f;return f||
g.resolveWith(k,c),g.promise()}});var 
I;n.fn.ready=function(a){return 
n.ready.promise().done(a),this},n.extend({isReady:!
1,readyWait:1,holdReady:function(a){a?n.readyWait+
+:n.ready(!0)},ready:function(a){(a===!0?--
n.readyWait:n.isReady)||(n.isReady=!0,a!==!0&&--
n.readyWait>0||(I.resolveWith(d,
[n]),n.fn.triggerHandler&&(n(d).triggerHandler("ready"),
n(d).off("ready"))))}});function J()
{d.removeEventListener("DOMContentLoaded",J),a.removeEve
ntListener("load",J),n.ready()}
n.ready.promise=function(b){return I||
(I=n.Deferred(),"complete"===d.readyState||"loading"!
==d.readyState&&!d.documentElement.doScroll?
a.setTimeout(n.ready):
(d.addEventListener("DOMContentLoaded",J),a.addEventList
ener("load",J))),I.promise(b)},n.ready.promise();var 
K=function(a,b,c,d,e,f,g){var 
h=0,i=a.length,j=null==c;if("object"===n.type(c)){e=!
0;for(h in c)K(a,b,h,c[h],!0,f,g)}else if(void 0!



==d&&(e=!0,n.isFunction(d)||(g=!0),j&&(g?
(b.call(a,d),b=null):(j=b,b=function(a,b,c){return 
j.call(n(a),c)})),b))for(;i>h;h++)b(a[h],c,g?
d:d.call(a[h],h,b(a[h],c)));return e?a:j?b.call(a):i?
b(a[0],c):f},L=function(a){return 1===a.nodeType||
9===a.nodeType||!+a.nodeType};function M()
{this.expando=n.expando+M.uid++}
M.uid=1,M.prototype={register:function(a,b){var c=b||
{};return a.nodeType?
a[this.expando]=c:Object.defineProperty(a,this.expando,
{value:c,writable:!0,configurable:!
0}),a[this.expando]},cache:function(a){if(!
L(a))return{};var b=a[this.expando];return b||
(b={},L(a)&&(a.nodeType?
a[this.expando]=b:Object.defineProperty(a,this.expando,
{value:b,configurable:!0}))),b},set:function(a,b,c){var 
d,e=this.cache(a);if("string"==typeof b)e[b]=c;else 
for(d in b)e[d]=b[d];return e},get:function(a,b){return 
void 0===b?
this.cache(a):a[this.expando]&&a[this.expando]
[b]},access:function(a,b,c){var d;return void 0===b||
b&&"string"==typeof b&&void 0===c?(d=this.get(a,b),void 
0!==d?d:this.get(a,n.camelCase(b))):
(this.set(a,b,c),void 0!==c?c:b)},remove:function(a,b)
{var c,d,e,f=a[this.expando];if(void 0!==f){if(void 
0===b)this.register(a);else{n.isArray(b)?
d=b.concat(b.map(n.camelCase)):(e=n.camelCase(b),b in f?
d=[b,e]:(d=e,d=d in f?[d]:d.match(G)||
[])),c=d.length;while(c--)delete f[d[c]]}(void 0===b||
n.isEmptyObject(f))&&(a.nodeType?a[this.expando]=void 
0:delete a[this.expando])}},hasData:function(a){var 
b=a[this.expando];return void 0!==b&&!
n.isEmptyObject(b)}};var N=new M,O=new M,P=/^(?:\
{[\w\W]*\}|\[[\w\W]*\])$/,Q=/[A-Z]/g;function R(a,b,c)
{var d;if(void 
0===c&&1===a.nodeType)if(d="data-"+b.replace(Q,"-
$&").toLowerCase(),c=a.getAttribute(d),"string"==typeof 



c){try{c="true"===c?!0:"false"===c?!1:"null"===c?null:
+c+""===c?+c:P.test(c)?n.parseJSON(c):c;
}catch(e){}O.set(a,b,c)}else c=void 0;return c}
n.extend({hasData:function(a){return O.hasData(a)||
N.hasData(a)},data:function(a,b,c){return 
O.access(a,b,c)},removeData:function(a,b)
{O.remove(a,b)},_data:function(a,b,c){return 
N.access(a,b,c)},_removeData:function(a,b)
{N.remove(a,b)}}),n.fn.extend({data:function(a,b){var 
c,d,e,f=this[0],g=f&&f.attributes;if(void 0===a)
{if(this.length&&(e=O.get(f),1===f.nodeType&&!
N.get(f,"hasDataAttrs")))
{c=g.length;while(c--)g[c]&&(d=g[c].name,0===d.indexOf("
data-")&&(d=n.camelCase(d.slice(5)),R(f,d,e[d])));N.set(
f,"hasDataAttrs",!0)}return e}return"object"==typeof a?
this.each(function(){O.set(this,a)}):K(this,function(b)
{var c,d;if(f&&void 0===b){if(c=O.get(f,a)||
O.get(f,a.replace(Q,"-$&").toLowerCase()),void 0!
==c)return c;if(d=n.camelCase(a),c=O.get(f,d),void 0!
==c)return c;if(c=R(f,d,void 0),void 0!==c)return c}else 
d=n.camelCase(a),this.each(function(){var 
c=O.get(this,d);O.set(this,d,b),a.indexOf("-")>-1&&void 
0!
==c&&O.set(this,a,b)})},null,b,arguments.length>1,null,!
0)},removeData:function(a){return this.each(function()
{O.remove(this,a)})}}),n.extend({queue:function(a,b,c)
{var d;return a?(b=(b||"fx")+"queue",d=N.get(a,b),c&&(!
d||n.isArray(c)?
d=N.access(a,b,n.makeArray(c)):d.push(c)),d||[]):void 
0},dequeue:function(a,b){b=b||"fx";var 
c=n.queue(a,b),d=c.length,e=c.shift(),f=n._queueHooks(a,
b),g=function()
{n.dequeue(a,b)};"inprogress"===e&&(e=c.shift(),d--),e&&
("fx"===b&&c.unshift("inprogress"),delete 
f.stop,e.call(a,g,f)),!
d&&f&&f.empty.fire()},_queueHooks:function(a,b){var 
c=b+"queueHooks";return N.get(a,c)||N.access(a,c,



{empty:n.Callbacks("once memory").add(function()
{N.remove(a,
[b+"queue",c])})})}}),n.fn.extend({queue:function(a,b)
{var c=2;return"string"!=typeof 
a&&(b=a,a="fx",c--),arguments.length<c?
n.queue(this[0],a):void 0===b?this:this.each(function()
{var 
c=n.queue(this,a,b);n._queueHooks(this,a),"fx"===a&&"inp
rogress"!
==c[0]&&n.dequeue(this,a)})},dequeue:function(a){return 
this.each(function()
{n.dequeue(this,a)})},clearQueue:function(a){return 
this.queue(a||"fx",[])},promise:function(a,b){var 
c,d=1,e=n.Deferred(),f=this,g=this.length,h=function()
{--d||e.resolveWith(f,[f])};"string"!=typeof 
a&&(b=a,a=void 
0),a=a||"fx";while(g--)c=N.get(f[g],a+"queueHooks"),c&&c
.empty&&(d++,c.empty.add(h));return 
h(),e.promise(b)}});var S=/[+-]?(?:\d*\.|)\d+(?:[eE]
[+-]?\d+|)/.source,T=new RegExp("^(?:([+-])=|)("+S+")
([a-z%]*)
$","i"),U=["Top","Right","Bottom","Left"],V=function(a,b
){return a=b||a,"none"===n.css(a,"display")||!
n.contains(a.ownerDocument,a)};function W(a,b,c,d){var 
e,f=1,g=20,h=d?function(){return d.cur()}:function()
{return n.css(a,b,"")},i=h(),j=c&&c[3]||
(n.cssNumber[b]?"":"px"),k=(n.cssNumber[b]||"px"!
==j&&+i)&&T.exec(n.css(a,b));if(k&&k[3]!==j){j=j||
k[3],c=c||[],k=+i||1;do f=f||".5",k/
=f,n.style(a,b,k+j);while(f!==(f=h()/i)&&1!==f&&--g)}
return c&&(k=+k||+i||0,e=c[1]?k+(c[1]+1)*c[2]:
+c[2],d&&(d.unit=j,d.start=k,d.end=e)),e}var X=/
^(?:checkbox|radio)$/i,Y=/<([\w:-]+)/,Z=/^$|\/(?:java|
ecma)script/i,$={option:[1,"<select 
multiple='multiple'>","</select>"],thead:
[1,"<table>","</table>"],col:[2,"<table><colgroup>","</
colgroup></table>"],tr:[2,"<table><tbody>","</tbody></



table>"],td:[3,"<table><tbody><tr>","</tr></tbody></
table>"],_default:[0,"",""]};$.optgroup=$.option,
$.tbody=$.tfoot=$.colgroup=$.caption=$.thead,
$.th=$.td;function _(a,b){var c="undefined"!=typeof 
a.getElementsByTagName?
a.getElementsByTagName(b||"*"):"undefined"!=typeof 
a.querySelectorAll?a.querySelectorAll(b||"*"):[];return 
void 0===b||b&&n.nodeName(a,b)?n.merge([a],c):c}function 
aa(a,b){for(var c=0,d=a.length;d>c;c+
+)N.set(a[c],"globalEval",!b||N.get(b[c],"globalEval"))}
var ba=/<|&#?\w+;/;function ca(a,b,c,d,e){for(var 
f,g,h,i,j,k,l=b.createDocumentFragment(),m=[],o=0,p=a.le
ngth;p>o;o++)if(f=a[o],f||
0===f)if("object"===n.type(f))n.merge(m,f.nodeType?
[f]:f);else if(ba.test(f)){g=g||
l.appendChild(b.createElement("div")),h=(Y.exec(f)||
["",""])[1].toLowerCase(),i=$[h]||
$._default,g.innerHTML=i[1]+n.htmlPrefilter(f)
+i[2],k=i[0];while(k--)g=g.lastChild;n.merge(m,g.childNo
des),g=l.firstChild,g.textContent=""}else 
m.push(b.createTextNode(f));l.textContent="",o=0;while(f
=m[o++])if(d&&n.inArray(f,d)>-1)e&&e.push(f);else 
if(j=n.contains(f.ownerDocument,f),g=_(l.appendChild(f),
"script"),j&&aa(g),c){k=0;while(f=g[k+
+])Z.test(f.type||"")&&c.push(f)}return l}!function()
{var 
a=d.createDocumentFragment(),b=a.appendChild(d.createEle
ment("div")),c=d.createElement("input");c.setAttribute("
type","radio"),c.setAttribute("checked","checked"),c.set
Attribute("name","t"),b.appendChild(c),l.checkClone=b.cl
oneNode(!0).cloneNode(!
0).lastChild.checked,b.innerHTML="<textarea>x</
textarea>",l.noCloneChecked=!!b.cloneNode(!
0).lastChild.defaultValue}();var da=/^key/,ea=/
^(?:mouse|pointer|contextmenu|drag|drop)|click/,fa=/
^([^.]*)(?:\.(.+)|)/;function ga(){return!0}function 
ha(){return!1}function ia(){try{return d.activeElement}



catch(a){}}function ja(a,b,c,d,e,f){var 
g,h;if("object"==typeof b){"string"!=typeof c&&(d=d||
c,c=void 0);for(h in b)ja(a,h,c,d,b[h],f);return a}
if(null==d&&null==e?(e=c,d=c=void 
0):null==e&&("string"==typeof c?(e=d,d=void 0):
(e=d,d=c,c=void 0)),e===!1)e=ha;else if(!e)return 
a;return 1===f&&(g=e,e=function(a){return 
n().off(a),g.apply(this,arguments)},e.guid=g.guid||
(g.guid=n.guid++)),a.each(function()
{n.event.add(this,b,e,d,c)})}n.event={global:
{},add:function(a,b,c,d,e){var 
f,g,h,i,j,k,l,m,o,p,q,r=N.get(a);if(r)
{c.handler&&(f=c,c=f.handler,e=f.selector),c.guid||
(c.guid=n.guid++),(i=r.events)||(i=r.events={}),
(g=r.handle)||(g=r.handle=function(b){return"undefined"!
=typeof n&&n.event.triggered!==b.type?
n.event.dispatch.apply(a,arguments):void 
0}),b=(b||"").match(G)||
[""],j=b.length;while(j--)h=fa.exec(b[j])||
[],o=q=h[1],p=(h[2]||"").split(".").sort(),o&&(l=n.event
.special[o]||{},o=(e?l.delegateType:l.bindType)||
o,l=n.event.special[o]||
{},k=n.extend({type:o,origType:q,data:d,handler:c,guid:c
.guid,selector:e,needsContext:e&&n.expr.match.needsConte
xt.test(e),namespace:p.join(".")},f),(m=i[o])||
(m=i[o]=[],m.delegateCount=0,l.setup&&l.setup.call(a,d,p
,g)!==!1||
a.addEventListener&&a.addEventListener(o,g)),l.add&&(l.a
dd.call(a,k),k.handler.guid||(k.handler.guid=c.guid)),e?
m.splice(m.delegateCount+
+,0,k):m.push(k),n.event.global[o]=!
0)}},remove:function(a,b,c,d,e){var 
f,g,h,i,j,k,l,m,o,p,q,r=N.hasData(a)&&N.get(a);if(r&&(i=
r.events)){b=(b||"").match(G)||
[""],j=b.length;while(j--)if(h=fa.exec(b[j])||
[],o=q=h[1],p=(h[2]||"").split(".").sort(),o)
{l=n.event.special[o]||{},o=(d?



l.delegateType:l.bindType)||o,m=i[o]||[],h=h[2]&&new 
RegExp("(^|\\.)"+p.join("\\.(?:.*\\.|)")+"(\\.|
$)"),g=f=m.length;while(f--)k=m[f],!e&&q!==k.origType||
c&&c.guid!==k.guid||h&&!h.test(k.namespace)||d&&d!
==k.selector&&("**"!==d||!k.selector)||
(m.splice(f,1),k.selector&&m.delegateCount--,l.remove&&l
.remove.call(a,k));g&&!
m.length&&(l.teardown&&l.teardown.call(a,p,r.handle)!==!
1||n.removeEvent(a,o,r.handle),delete i[o])}else for(o 
in i)n.event.remove(a,o+b[j],c,d,!
0);n.isEmptyObject(i)&&N.remove(a,"handle 
events")}},dispatch:function(a){a=n.event.fix(a);var 
b,c,d,f,g,h=[],i=e.call(arguments),j=(N.get(this,"events
")||{})[a.type]||[],k=n.event.special[a.type]||
{};if(i[0]=a,a.delegateTarget=this,!k.preDispatch||
k.preDispatch.call(this,a)!==!1)
{h=n.event.handlers.call(this,a,j),b=0;while((f=h[b+
+])&&!a.isPropagationStopped())
{a.currentTarget=f.elem,c=0;while((g=f.handlers[c++])&&!
a.isImmediatePropagationStopped())a.rnamespace&&!
a.rnamespace.test(g.namespace)||
(a.handleObj=g,a.data=g.data,d=((n.event.special[g.origT
ype]||{}).handle||g.handler).apply(f.elem,i),void 0!
==d&&(a.result=d)===!
1&&(a.preventDefault(),a.stopPropagation()))}return 
k.postDispatch&&k.postDispatch.call(this,a),a.result}},h
andlers:function(a,b){var 
c,d,e,f,g=[],h=b.delegateCount,i=a.target;if(h&&i.nodeTy
pe&&("click"!==a.type||isNaN(a.button)||
a.button<1))for(;i!==this;i=i.parentNode||
this)if(1===i.nodeType&&(i.disabled!==!0||"click"!
==a.type)){for(d=[],c=0;h>c;c++)f=b[c],e=f.selector+" 
",void 0===d[e]&&(d[e]=f.needsContext?
n(e,this).index(i)>-1:n.find(e,this,null,
[i]).length),d[e]&&d.push(f);d.length&&g.push({elem:i,ha
ndlers:d})}return 
h<b.length&&g.push({elem:this,handlers:b.slice(h)}),g},p



rops:"altKey bubbles cancelable ctrlKey currentTarget 
detail eventPhase metaKey relatedTarget shiftKey target 
timeStamp view which".split(" "),fixHooks:{},keyHooks:
{props:"char charCode key keyCode".split(" 
"),filter:function(a,b){return 
null==a.which&&(a.which=null!=b.charCode?
b.charCode:b.keyCode),a}},mouseHooks:{props:"button 
buttons clientX clientY offsetX offsetY pageX pageY 
screenX screenY toElement".split(" 
"),filter:function(a,b){var c,e,f,g=b.button;return 
null==a.pageX&&null!
=b.clientX&&(c=a.target.ownerDocument||
d,e=c.documentElement,f=c.body,a.pageX=b.clientX+
(e&&e.scrollLeft||f&&f.scrollLeft||0)-(e&&e.clientLeft||
f&&f.clientLeft||0),a.pageY=b.clientY+(e&&e.scrollTop||
f&&f.scrollTop||0)-(e&&e.clientTop||f&&f.clientTop||
0)),a.which||void 0===g||(a.which=1&g?1:2&g?3:4&g?
2:0),a}},fix:function(a){if(a[n.expando])return a;var 
b,c,e,f=a.type,g=a,h=this.fixHooks[f];h||
(this.fixHooks[f]=h=ea.test(f)?
this.mouseHooks:da.test(f)?this.keyHooks:{}),e=h.props?
this.props.concat(h.props):this.props,a=new 
n.Event(g),b=e.length;while(b--)c=e[b],a[c]=g[c];return 
a.target||
(a.target=d),3===a.target.nodeType&&(a.target=a.target.p
arentNode),h.filter?h.filter(a,g):a},special:{load:
{noBubble:!0},focus:{trigger:function(){return this!
==ia()&&this.focus?(this.focus(),!1):void 
0},delegateType:"focusin"},blur:{trigger:function()
{return this===ia()&&this.blur?(this.blur(),!1):void 
0},delegateType:"focusout"},click:{trigger:function()
{return"checkbox"===this.type&&this.click&&n.nodeName(th
is,"input")?(this.click(),!1):void 
0},_default:function(a){return 
n.nodeName(a.target,"a")}},beforeunload:
{postDispatch:function(a){void 0!
==a.result&&a.originalEvent&&(a.originalEvent.returnValu



e=a.result)}}}},n.removeEvent=function(a,b,c)
{a.removeEventListener&&a.removeEventListener(b,c)},n.Ev
ent=function(a,b){return this instanceof n.Event?
(a&&a.type?
(this.originalEvent=a,this.type=a.type,this.isDefaultPre
vented=a.defaultPrevented||void 
0===a.defaultPrevented&&a.returnValue===!1?
ga:ha):this.type=a,b&&n.extend(this,b),this.timeStamp=a&
&a.timeStamp||n.now(),void(this[n.expando]=!0)):new 
n.Event(a,b)},n.Event.prototype={constructor:n.Event,isD
efaultPrevented:ha,isPropagationStopped:ha,isImmediatePr
opagationStopped:ha,isSimulated:!
1,preventDefault:function(){var 
a=this.originalEvent;this.isDefaultPrevented=ga,a&&!
this.isSimulated&&a.preventDefault()},stopPropagation:fu
nction(){var 
a=this.originalEvent;this.isPropagationStopped=ga,a&&!
this.isSimulated&&a.stopPropagation()},stopImmediateProp
agation:function(){var 
a=this.originalEvent;this.isImmediatePropagationStopped=
ga,a&&!
this.isSimulated&&a.stopImmediatePropagation(),this.stop
Propagation()}},n.each({mouseenter:"mouseover",mouseleav
e:"mouseout",pointerenter:"pointerover",pointerleave:"po
interout"},function(a,b)
{n.event.special[a]={delegateType:b,bindType:b,handle:fu
nction(a){var 
c,d=this,e=a.relatedTarget,f=a.handleObj;return 
e&&(e===d||n.contains(d,e))||
(a.type=f.origType,c=f.handler.apply(this,arguments),a.t
ype=b),c}}}),n.fn.extend({on:function(a,b,c,d){return 
ja(this,a,b,c,d)},one:function(a,b,c,d){return 
ja(this,a,b,c,d,1)},off:function(a,b,c){var 
d,e;if(a&&a.preventDefault&&a.handleObj)return 
d=a.handleObj,n(a.delegateTarget).off(d.namespace?
d.origType+"."+d.namespace:d.origType,d.selector,d.handl
er),this;if("object"==typeof a){for(e in 



a)this.off(e,b,a[e]);return this}return b!==!
1&&"function"!=typeof b||(c=b,b=void 0),c===!
1&&(c=ha),this.each(function()
{n.event.remove(this,a,c,b)})}});var ka=/<(?!area|br|
col|embed|hr|img|input|link|meta|param)(([\w:-]+)[^>]*)
\/>/gi,la=/<script|<style|<link/i,ma=/checked\s*(?:[^=]|
=\s*.checked.)/i,na=/^true\/(.*)/,oa=/^\s*<!(?:\[CDATA\
[|--)|(?:\]\]|--)>\s*$/g;function pa(a,b){return 
n.nodeName(a,"table")&&n.nodeName(11!==b.nodeType?
b:b.firstChild,"tr")?a.getElementsByTagName("tbody")
[0]||
a.appendChild(a.ownerDocument.createElement("tbody")):a}
function qa(a){return a.type=(null!
==a.getAttribute("type"))+"/"+a.type,a}function ra(a)
{var b=na.exec(a.type);return b?
a.type=b[1]:a.removeAttribute("type"),a}function sa(a,b)
{var c,d,e,f,g,h,i,j;if(1===b.nodeType)
{if(N.hasData(a)&&(f=N.access(a),g=N.set(b,f),j=f.events
)){delete g.handle,g.events={};for(e in 
j)for(c=0,d=j[e].length;d>c;c++)n.event.add(b,e,j[e]
[c])}
O.hasData(a)&&(h=O.access(a),i=n.extend({},h),O.set(b,i)
)}}function ta(a,b){var 
c=b.nodeName.toLowerCase();"input"===c&&X.test(a.type)?
b.checked=a.checked:"input"!==c&&"textarea"!==c||
(b.defaultValue=a.defaultValue)}function ua(a,b,c,d)
{b=f.apply([],b);var 
e,g,h,i,j,k,m=0,o=a.length,p=o-1,q=b[0],r=n.isFunction(q
);if(r||o>1&&"string"==typeof q&&!
l.checkClone&&ma.test(q))return a.each(function(e){var 
f=a.eq(e);r&&(b[0]=q.call(this,e,f.html())),ua(f,b,c,d)}
);if(o&&(e=ca(b,a[0].ownerDocument,!
1,a,d),g=e.firstChild,1===e.childNodes.length&&(e=g),g||
d)){for(h=n.map(_(e,"script"),qa),i=h.length;o>m;m+
+)j=e,m!==p&&(j=n.clone(j,!0,!
0),i&&n.merge(h,_(j,"script"))),c.call(a[m],j,m);if(i)fo
r(k=h[h.length-1].ownerDocument,n.map(h,ra),m=0;i>m;m+



+)j=h[m],Z.test(j.type||"")&&!
N.access(j,"globalEval")&&n.contains(k,j)&&(j.src?
n._evalUrl&&n._evalUrl(j.src):n.globalEval(j.textContent
.replace(oa,"")))}return a}function va(a,b,c){for(var 
d,e=b?n.filter(b,a):a,f=0;null!=(d=e[f]);f++)c||1!
==d.nodeType||
n.cleanData(_(d)),d.parentNode&&(c&&n.contains(d.ownerDo
cument,d)&&aa(_(d,"script")),d.parentNode.removeChild(d)
);return a}n.extend({htmlPrefilter:function(a){return 
a.replace(ka,"<$1></$2>")},clone:function(a,b,c){var 
d,e,f,g,h=a.cloneNode(!
0),i=n.contains(a.ownerDocument,a);if(!
(l.noCloneChecked||1!==a.nodeType&&11!==a.nodeType||
n.isXMLDoc(a)))for(g=_(h),f=_(a),d=0,e=f.length;e>d;d+
+)ta(f[d],g[d]);if(b)if(c)for(f=f||_(a),g=g||
_(h),d=0,e=f.length;e>d;d++)sa(f[d],g[d]);else 
sa(a,h);return g=_(h,"script"),g.length>0&&aa(g,!
i&&_(a,"script")),h},cleanData:function(a){for(var 
b,c,d,e=n.event.special,f=0;void 0!==(c=a[f]);f+
+)if(L(c)){if(b=c[N.expando]){if(b.events)for(d in 
b.events)e[d]?
n.event.remove(c,d):n.removeEvent(c,d,b.handle);c[N.expa
ndo]=void 0}c[O.expando]&&(c[O.expando]=void 
0)}}}),n.fn.extend({domManip:ua,detach:function(a)
{return va(this,a,!0)},remove:function(a){return 
va(this,a)},text:function(a){return K(this,function(a)
{return void 0===a?
n.text(this):this.empty().each(function(){1!
==this.nodeType&&11!==this.nodeType&&9!==this.nodeType||
(this.textContent=a)})},null,a,arguments.length)},append
:function(){return ua(this,arguments,function(a)
{if(1===this.nodeType||11===this.nodeType||
9===this.nodeType){var 
b=pa(this,a);b.appendChild(a)}})},prepend:function()
{return ua(this,arguments,function(a)
{if(1===this.nodeType||11===this.nodeType||
9===this.nodeType){var 



b=pa(this,a);b.insertBefore(a,b.firstChild)}})},before:f
unction(){return ua(this,arguments,function(a)
{this.parentNode&&this.parentNode.insertBefore(a,this)})
},after:function(){return ua(this,arguments,function(a)
{this.parentNode&&this.parentNode.insertBefore(a,this.ne
xtSibling)})},empty:function(){for(var a,b=0;null!
=(a=this[b]);b++)1===a.nodeType&&(n.cleanData(_(a,!
1)),a.textContent="");return this},clone:function(a,b)
{return a=null==a?!1:a,b=null==b?a:b,this.map(function()
{return n.clone(this,a,b)})},html:function(a){return 
K(this,function(a){var b=this[0]||
{},c=0,d=this.length;if(void 
0===a&&1===b.nodeType)return 
b.innerHTML;if("string"==typeof a&&!la.test(a)&&!$
[(Y.exec(a)||["",""])[1].toLowerCase()])
{a=n.htmlPrefilter(a);try{for(;d>c;c++)b=this[c]||
{},1===b.nodeType&&(n.cleanData(_(b,!
1)),b.innerHTML=a);b=0}catch(e){}}
b&&this.empty().append(a)},null,a,arguments.length)},rep
laceWith:function(){var a=[];return 
ua(this,arguments,function(b){var 
c=this.parentNode;n.inArray(this,a)<0&&(n.cleanData(_(th
is)),c&&c.replaceChild(b,this))},a)}}),n.each({appendTo:
"append",prependTo:"prepend",insertBefore:"before",inser
tAfter:"after",replaceAll:"replaceWith"},function(a,b)
{n.fn[a]=function(a){for(var 
c,d=[],e=n(a),f=e.length-1,h=0;f>=h;h++)c=h===f?
this:this.clone(!0),n(e[h])[b]
(c),g.apply(d,c.get());return this.pushStack(d)}});var 
wa,xa={HTML:"block",BODY:"block"};function ya(a,b){var 
c=n(b.createElement(a)).appendTo(b.body),d=n.css(c[0],"d
isplay");return c.detach(),d}function za(a){var 
b=d,c=xa[a];return c||(c=ya(a,b),"none"!==c&&c||
(wa=(wa||n("<iframe frameborder='0' width='0' 
height='0'/
>")).appendTo(b.documentElement),b=wa[0].contentDocument
,b.write(),b.close(),c=ya(a,b),wa.detach()),xa[a]=c),c}



var Aa=/^margin/,Ba=new RegExp("^("+S+")(?!px)[a-z%]+
$","i"),Ca=function(b){var 
c=b.ownerDocument.defaultView;return c&&c.opener||
(c=a),c.getComputedStyle(b)},Da=function(a,b,c,d){var 
e,f,g={};for(f in 
b)g[f]=a.style[f],a.style[f]=b[f];e=c.apply(a,d||
[]);for(f in b)a.style[f]=g[f];return 
e},Ea=d.documentElement;!function(){var 
b,c,e,f,g=d.createElement("div"),h=d.createElement("div"
);if(h.style){h.style.backgroundClip="content-
box",h.cloneNode(!
0).style.backgroundClip="",l.clearCloneStyle="content-
box"===h.style.backgroundClip,g.style.cssText="border:0;
width:8px;height:0;top:0;left:-9999px;padding:0;margin-
top:1px;position:absolute",g.appendChild(h);function i()
{h.style.cssText="-webkit-box-sizing:border-box;-moz-
box-sizing:border-box;box-sizing:border-
box;position:relative;display:block;margin:auto;border:1
px;padding:1px;top:1%;width:50%",h.innerHTML="",Ea.appen
dChild(g);var d=a.getComputedStyle(h);b="1%"!
==d.top,f="2px"===d.marginLeft,c="4px"===d.width,h.style
.marginRight="50%",e="4px"===d.marginRight,Ea.removeChil
d(g)}n.extend(l,{pixelPosition:function(){return 
i(),b},boxSizingReliable:function(){return 
null==c&&i(),c},pixelMarginRight:function(){return 
null==c&&i(),e},reliableMarginLeft:function(){return 
null==c&&i(),f},reliableMarginRight:function(){var 
b,c=h.appendChild(d.createElement("div"));return 
c.style.cssText=h.style.cssText="-webkit-box-
sizing:content-box;box-sizing:content-
box;display:block;margin:0;border:0;padding:0",c.style.m
arginRight=c.style.width="0",h.style.width="1px",Ea.appe
ndChild(g),b=!
parseFloat(a.getComputedStyle(c).marginRight),Ea.removeC
hild(g),h.removeChild(c),b}})}}();function Fa(a,b,c){var 
d,e,f,g,h=a.style;return c=c||Ca(a),g=c?
c.getPropertyValue(b)||c[b]:void 0,""!==g&&void 0!==g||



n.contains(a.ownerDocument,a)||(g=n.style(a,b)),c&&!
l.pixelMarginRight()&&Ba.test(g)&&Aa.test(b)&&(d=h.width
,e=h.minWidth,f=h.maxWidth,h.minWidth=h.maxWidth=h.width
=g,g=c.width,h.width=d,h.minWidth=e,h.maxWidth=f),void 
0!==g?g+"":g}function Ga(a,b){return{get:function()
{return a()?void delete this.get:
(this.get=b).apply(this,arguments)}}}var Ha=/^(none|
table(?!-c[ea]).
+)/,Ia={position:"absolute",visibility:"hidden",display:
"block"},Ja={letterSpacing:"0",fontWeight:"400"},Ka=["We
bkit","O","Moz","ms"],La=d.createElement("div").style;fu
nction Ma(a){if(a in La)return a;var 
b=a[0].toUpperCase()
+a.slice(1),c=Ka.length;while(c--)if(a=Ka[c]+b,a in 
La)return a}function Na(a,b,c){var d=T.exec(b);return d?
Math.max(0,d[2]-(c||0))+(d[3]||"px"):b}function 
Oa(a,b,c,d,e){for(var f=c===(d?"border":"content")?
4:"width"===b?
1:0,g=0;4>f;f+=2)"margin"===c&&(g+=n.css(a,c+U[f],!
0,e)),d?("content"===c&&(g-=n.css(a,"padding"+U[f],!
0,e)),"margin"!==c&&(g-=n.css(a,"border"+U[f]+"Width",!
0,e))):(g+=n.css(a,"padding"+U[f],!0,e),"padding"!
==c&&(g+=n.css(a,"border"+U[f]+"Width",!0,e)));return g}
function Pa(a,b,c){var d=!0,e="width"===b?
a.offsetWidth:a.offsetHeight,f=Ca(a),g="border-
box"===n.css(a,"boxSizing",!1,f);if(0>=e||null==e)
{if(e=Fa(a,b,f),(0>e||
null==e)&&(e=a.style[b]),Ba.test(e))return 
e;d=g&&(l.boxSizingReliable()||
e===a.style[b]),e=parseFloat(e)||0}return e+Oa(a,b,c||
(g?"border":"content"),d,f)+"px"}function Qa(a,b)
{for(var c,d,e,f=[],g=0,h=a.length;h>g;g+
+)d=a[g],d.style&&(f[g]=N.get(d,"olddisplay"),c=d.style.
display,b?(f[g]||"none"!==c||
(d.style.display=""),""===d.style.display&&V(d)&&(f[g]=N
.access(d,"olddisplay",za(d.nodeName)))):
(e=V(d),"none"===c&&e||N.set(d,"olddisplay",e?



c:n.css(d,"display"))));for(g=0;h>g;g+
+)d=a[g],d.style&&(b&&"none"!==d.style.display&&""!
==d.style.display||(d.style.display=b?
f[g]||"":"none"));return a}n.extend({cssHooks:{opacity:
{get:function(a,b){if(b){var 
c=Fa(a,"opacity");return""===c?"1":c}}}},cssNumber:
{animationIterationCount:!0,columnCount:!0,fillOpacity:!
0,flexGrow:!0,flexShrink:!0,fontWeight:!0,lineHeight:!
0,opacity:!0,order:!0,orphans:!0,widows:!0,zIndex:!
0,zoom:!0},cssProps:
{"float":"cssFloat"},style:function(a,b,c,d){if(a&&3!
==a.nodeType&&8!==a.nodeType&&a.style){var 
e,f,g,h=n.camelCase(b),i=a.style;return 
b=n.cssProps[h]||(n.cssProps[h]=Ma(h)||
h),g=n.cssHooks[b]||n.cssHooks[h],void 0===c?g&&"get"in 
g&&void 0!==(e=g.get(a,!1,d))?e:i[b]:(f=typeof 
c,"string"===f&&(e=T.exec(c))&&e[1]&&(c=W(a,b,e),f="numb
er"),null!=c&&c===c&&("number"===f&&(c+=e&&e[3]||
(n.cssNumber[h]?"":"px")),l.clearCloneStyle||""!==c||0!
==b.indexOf("background")||(i[b]="inherit"),g&&"set"in 
g&&void 0===(c=g.set(a,c,d))||(i[b]=c)),void 
0)}},css:function(a,b,c,d){var 
e,f,g,h=n.camelCase(b);return b=n.cssProps[h]||
(n.cssProps[h]=Ma(h)||h),g=n.cssHooks[b]||
n.cssHooks[h],g&&"get"in g&&(e=g.get(a,!0,c)),void 
0===e&&(e=Fa(a,b,d)),"normal"===e&&b in 
Ja&&(e=Ja[b]),""===c||c?(f=parseFloat(e),c===!0||
isFinite(f)?f||
0:e):e}}),n.each(["height","width"],function(a,b)
{n.cssHooks[b]={get:function(a,c,d){return c?
Ha.test(n.css(a,"display"))&&0===a.offsetWidth?
Da(a,Ia,function(){return Pa(a,b,d)}):Pa(a,b,d):void 
0},set:function(a,c,d){var 
e,f=d&&Ca(a),g=d&&Oa(a,b,d,"border-
box"===n.css(a,"boxSizing",!1,f),f);return 
g&&(e=T.exec(c))&&"px"!
==(e[3]||"px")&&(a.style[b]=c,c=n.css(a,b)),Na(a,c,g)}}}



),n.cssHooks.marginLeft=Ga(l.reliableMarginLeft,function
(a,b){return b?(parseFloat(Fa(a,"marginLeft"))||
a.getBoundingClientRect().left-Da(a,
{marginLeft:0},function(){return 
a.getBoundingClientRect().left}))+"px":void 
0}),n.cssHooks.marginRight=Ga(l.reliableMarginRight,func
tion(a,b){return b?Da(a,{display:"inline-block"},Fa,
[a,"marginRight"]):void 
0}),n.each({margin:"",padding:"",border:"Width"},functio
n(a,b){n.cssHooks[a+b]={expand:function(c){for(var 
d=0,e={},f="string"==typeof c?c.split(" "):[c];4>d;d+
+)e[a+U[d]+b]=f[d]||f[d-2]||f[0];return e}},Aa.test(a)||
(n.cssHooks[a+b].set=Na)}),n.fn.extend({css:function(a,b
){return K(this,function(a,b,c){var 
d,e,f={},g=0;if(n.isArray(b))
{for(d=Ca(a),e=b.length;e>g;g++)f[b[g]]=n.css(a,b[g],!
1,d);return f}return void 0!==c?
n.style(a,b,c):n.css(a,b)},a,b,arguments.length>1)},show
:function(){return Qa(this,!0)},hide:function(){return 
Qa(this)},toggle:function(a){return"boolean"==typeof a?
a?this.show():this.hide():this.each(function(){V(this)?
n(this).show():n(this).hide()})}});function 
Ra(a,b,c,d,e){return new Ra.prototype.init(a,b,c,d,e)}
n.Tween=Ra,Ra.prototype={constructor:Ra,init:function(a,
b,c,d,e,f){this.elem=a,this.prop=c,this.easing=e||
n.easing._default,this.options=b,this.start=this.now=thi
s.cur(),this.end=d,this.unit=f||
(n.cssNumber[c]?"":"px")},cur:function(){var 
a=Ra.propHooks[this.prop];return a&&a.get?
a.get(this):Ra.propHooks._default.get(this)},run:functio
n(a){var b,c=Ra.propHooks[this.prop];return 
this.options.duration?this.pos=b=n.easing[this.easing]
(a,this.options.duration*a,0,1,this.options.duration):th
is.pos=b=a,this.now=(this.end-
this.start)*b+this.start,this.options.step&&this.options
.step.call(this.elem,this.now,this),c&&c.set?
c.set(this):Ra.propHooks._default.set(this),this}},Ra.pr



ototype.init.prototype=Ra.prototype,Ra.propHooks={_defau
lt:{get:function(a){var b;return 1!==a.elem.nodeType||
null!=a.elem[a.prop]&&null==a.elem.style[a.prop]?
a.elem[a.prop]:(b=n.css(a.elem,a.prop,""),b&&"auto"!==b?
b:0)},set:function(a){n.fx.step[a.prop]?
n.fx.step[a.prop](a):1!==a.elem.nodeType||
null==a.elem.style[n.cssProps[a.prop]]&&!
n.cssHooks[a.prop]?
a.elem[a.prop]=a.now:n.style(a.elem,a.prop,a.now+a.unit)
}}},Ra.propHooks.scrollTop=Ra.propHooks.scrollLeft={set:
function(a)
{a.elem.nodeType&&a.elem.parentNode&&(a.elem[a.prop]=a.n
ow)}},n.easing={linear:function(a){return 
a},swing:function(a){return.5-Math.cos(a*Math.PI)/
2},_default:"swing"},n.fx=Ra.prototype.init,n.fx.step={}
;var Sa,Ta,Ua=/^(?:toggle|show|hide)$/,Va=/
queueHooks$/;function Wa(){return 
a.setTimeout(function(){Sa=void 0}),Sa=n.now()}function 
Xa(a,b){var c,d=0,e={height:a};for(b=b?1:0;4>d;d+=2-
b)c=U[d],e["margin"+c]=e["padding"+c]=a;return 
b&&(e.opacity=e.width=a),e}function Ya(a,b,c){for(var 
d,e=(_a.tweeners[b]||
[]).concat(_a.tweeners["*"]),f=0,g=e.length;g>f;f+
+)if(d=e[f].call(c,b,a))return d}function Za(a,b,c){var 
d,e,f,g,h,i,j,k,l=this,m={},o=a.style,p=a.nodeType&&V(a)
,q=N.get(a,"fxshow");c.queue||
(h=n._queueHooks(a,"fx"),null==h.unqueued&&(h.unqueued=0
,i=h.empty.fire,h.empty.fire=function(){h.unqueued||
i()}),h.unqueued++,l.always(function()
{l.always(function()
{h.unqueued--,n.queue(a,"fx").length||
h.empty.fire()})})),1===a.nodeType&&("height"in 
b||"width"in 
b)&&(c.overflow=[o.overflow,o.overflowX,o.overflowY],j=n
.css(a,"display"),k="none"===j?N.get(a,"olddisplay")||
za(a.nodeName):j,"inline"===k&&"none"===n.css(a,"float")
&&(o.display="inline-



block")),c.overflow&&(o.overflow="hidden",l.always(funct
ion()
{o.overflow=c.overflow[0],o.overflowX=c.overflow[1],o.ov
erflowY=c.overflow[2]}));for(d in 
b)if(e=b[d],Ua.exec(e)){if(delete 
b[d],f=f||"toggle"===e,e===(p?"hide":"show")){if("show"!
==e||!q||void 0===q[d])continue;p=!0}m[d]=q&&q[d]||
n.style(a,d)}else j=void 
0;if(n.isEmptyObject(m))"inline"===("none"===j?
za(a.nodeName):j)&&(o.display=j);else{q?"hidden"in 
q&&(p=q.hidden):q=N.access(a,"fxshow",{}),f&&(q.hidden=!
p),p?n(a).show():l.done(function()
{n(a).hide()}),l.done(function(){var 
b;N.remove(a,"fxshow");for(b in 
m)n.style(a,b,m[b])});for(d in m)g=Ya(p?q[d]:0,d,l),d in 
q||
(q[d]=g.start,p&&(g.end=g.start,g.start="width"===d||"he
ight"===d?1:0))}}function $a(a,b){var c,d,e,f,g;for(c in 
a)if(d=n.camelCase(c),e=b[d],f=a[c],n.isArray(f)&&(e=f[1
],f=a[c]=f[0]),c!==d&&(a[d]=f,delete 
a[c]),g=n.cssHooks[d],g&&"expand"in g)
{f=g.expand(f),delete a[d];for(c in f)c in a||
(a[c]=f[c],b[c]=e)}else b[d]=e}function _a(a,b,c){var 
d,e,f=0,g=_a.prefilters.length,h=n.Deferred().always(fun
ction(){delete i.elem}),i=function(){if(e)return!
1;for(var b=Sa||
Wa(),c=Math.max(0,j.startTime+j.duration-b),d=c/
j.duration||0,f=1-d,g=0,i=j.tweens.length;i>g;g+
+)j.tweens[g].run(f);return h.notifyWith(a,
[j,f,c]),1>f&&i?c:(h.resolveWith(a,[j]),!
1)},j=h.promise({elem:a,props:n.extend({},b),opts:n.exte
nd(!0,{specialEasing:
{},easing:n.easing._default},c),originalProperties:b,ori
ginalOptions:c,startTime:Sa||
Wa(),duration:c.duration,tweens:
[],createTween:function(b,c){var 
d=n.Tween(a,j.opts,b,c,j.opts.specialEasing[b]||



j.opts.easing);return 
j.tweens.push(d),d},stop:function(b){var c=0,d=b?
j.tweens.length:0;if(e)return this;for(e=!0;d>c;c+
+)j.tweens[c].run(1);return b?(h.notifyWith(a,
[j,1,0]),h.resolveWith(a,[j,b])):h.rejectWith(a,
[j,b]),this}}),k=j.props;for($a(k,j.opts.specialEasing);
g>f;f++)if(d=_a.prefilters[f].call(j,a,k,j.opts))return 
n.isFunction(d.stop)&&(n._queueHooks(j.elem,j.opts.queue
).stop=n.proxy(d.stop,d)),d;return 
n.map(k,Ya,j),n.isFunction(j.opts.start)&&j.opts.start.c
all(a,j),n.fx.timer(n.extend(i,
{elem:a,anim:j,queue:j.opts.queue})),j.progress(j.opts.p
rogress).done(j.opts.done,j.opts.complete).fail(j.opts.f
ail).always(j.opts.always)}n.Animation=n.extend(_a,
{tweeners:{"*":[function(a,b){var 
c=this.createTween(a,b);return 
W(c.elem,a,T.exec(b),c),c}]},tweener:function(a,b)
{n.isFunction(a)?(b=a,a=["*"]):a=a.match(G);for(var 
c,d=0,e=a.length;e>d;d+
+)c=a[d],_a.tweeners[c]=_a.tweeners[c]||
[],_a.tweeners[c].unshift(b)},prefilters:
[Za],prefilter:function(a,b){b?
_a.prefilters.unshift(a):_a.prefilters.push(a)}}),n.spee
d=function(a,b,c){var d=a&&"object"==typeof a?
n.extend({},a):{complete:c||!c&&b||
n.isFunction(a)&&a,duration:a,easing:c&&b||b&&!
n.isFunction(b)&&b};return d.duration=n.fx.off?
0:"number"==typeof d.duration?d.duration:d.duration in 
n.fx.speeds?
n.fx.speeds[d.duration]:n.fx.speeds._default,null!
=d.queue&&d.queue!==!0||
(d.queue="fx"),d.old=d.complete,d.complete=function()
{n.isFunction(d.old)&&d.old.call(this),d.queue&&n.dequeu
e(this,d.queue)},d},n.fn.extend({fadeTo:function(a,b,c,d
){return 
this.filter(V).css("opacity",0).show().end().animate({op
acity:b},a,c,d)},animate:function(a,b,c,d){var 



e=n.isEmptyObject(a),f=n.speed(b,c,d),g=function(){var 
b=_a(this,n.extend({},a),f);(e||
N.get(this,"finish"))&&b.stop(!0)};return g.finish=g,e||
f.queue===!1?
this.each(g):this.queue(f.queue,g)},stop:function(a,b,c)
{var d=function(a){var b=a.stop;delete 
a.stop,b(c)};return"string"!=typeof a&&(c=b,b=a,a=void 
0),b&&a!==!1&&this.queue(a||"fx",
[]),this.each(function(){var b=!0,e=null!
=a&&a+"queueHooks",f=n.timers,g=N.get(this);if(e)g[e]&&g
[e].stop&&d(g[e]);else for(e in 
g)g[e]&&g[e].stop&&Va.test(e)&&d(g[e]);for(e=f.length;e-
-;)f[e].elem!==this||null!=a&&f[e].queue!==a||
(f[e].anim.stop(c),b=!1,f.splice(e,1));!b&&c||
n.dequeue(this,a)})},finish:function(a){return a!==!
1&&(a=a||"fx"),this.each(function(){var 
b,c=N.get(this),d=c[a+"queue"],e=c[a+"queueHooks"],f=n.t
imers,g=d?d.length:0;for(c.finish=!0,n.queue(this,a,
[]),e&&e.stop&&e.stop.call(this,!
0),b=f.length;b--;)f[b].elem===this&&f[b].queue===a&&(f[
b].anim.stop(!0),f.splice(b,1));for(b=0;g>b;b+
+)d[b]&&d[b].finish&&d[b].finish.call(this);delete 
c.finish})}}),n.each(["toggle","show","hide"],function(a
,b){var c=n.fn[b];n.fn[b]=function(a,d,e){return 
null==a||"boolean"==typeof a?
c.apply(this,arguments):this.animate(Xa(b,!
0),a,d,e)}}),n.each({slideDown:Xa("show"),slideUp:Xa("hi
de"),slideToggle:Xa("toggle"),fadeIn:
{opacity:"show"},fadeOut:{opacity:"hide"},fadeToggle:
{opacity:"toggle"}},function(a,b)
{n.fn[a]=function(a,c,d){return 
this.animate(b,a,c,d)}}),n.timers=[],n.fx.tick=function(
){var a,b=0,c=n.timers;for(Sa=n.now();b<c.length;b+
+)a=c[b],a()||c[b]!==a||c.splice(b--,1);c.length||
n.fx.stop(),Sa=void 0},n.fx.timer=function(a)
{n.timers.push(a),a()?
n.fx.start():n.timers.pop()},n.fx.interval=13,n.fx.start



=function(){Ta||
(Ta=a.setInterval(n.fx.tick,n.fx.interval))},n.fx.stop=f
unction()
{a.clearInterval(Ta),Ta=null},n.fx.speeds={slow:600,fast
:200,_default:400},n.fn.delay=function(b,c){return 
b=n.fx?n.fx.speeds[b]||
b:b,c=c||"fx",this.queue(c,function(c,d){var 
e=a.setTimeout(c,b);d.stop=function()
{a.clearTimeout(e)}})},function(){var 
a=d.createElement("input"),b=d.createElement("select"),c
=b.appendChild(d.createElement("option"));a.type="checkb
ox",l.checkOn=""!
==a.value,l.optSelected=c.selected,b.disabled=!
0,l.optDisabled=!
c.disabled,a=d.createElement("input"),a.value="t",a.type
="radio",l.radioValue="t"===a.value}();var 
ab,bb=n.expr.attrHandle;n.fn.extend({attr:function(a,b)
{return 
K(this,n.attr,a,b,arguments.length>1)},removeAttr:functi
on(a){return this.each(function()
{n.removeAttr(this,a)})}}),n.extend({attr:function(a,b,c
){var d,e,f=a.nodeType;if(3!==f&&8!==f&&2!
==f)return"undefined"==typeof a.getAttribute?
n.prop(a,b,c):(1===f&&n.isXMLDoc(a)||
(b=b.toLowerCase(),e=n.attrHooks[b]||
(n.expr.match.bool.test(b)?ab:void 0)),void 0!==c?
null===c?void n.removeAttr(a,b):e&&"set"in e&&void 0!
==(d=e.set(a,c,b))?d:
(a.setAttribute(b,c+""),c):e&&"get"in e&&null!
==(d=e.get(a,b))?d:(d=n.find.attr(a,b),null==d?void 
0:d))},attrHooks:{type:{set:function(a,b){if(!
l.radioValue&&"radio"===b&&n.nodeName(a,"input")){var 
c=a.value;return 
a.setAttribute("type",b),c&&(a.value=c),b}}}},removeAttr
:function(a,b){var 
c,d,e=0,f=b&&b.match(G);if(f&&1===a.nodeType)while(c=f[e
++])d=n.propFix[c]||c,n.expr.match.bool.test(c)&&(a[d]=!



1),a.removeAttribute(c)}}),ab={set:function(a,b,c)
{return b===!1?
n.removeAttr(a,c):a.setAttribute(c,c),c}},n.each(n.expr.
match.bool.source.match(/\w+/g),function(a,b){var 
c=bb[b]||n.find.attr;bb[b]=function(a,b,d){var 
e,f;return d||(f=bb[b],bb[b]=e,e=null!=c(a,b,d)?
b.toLowerCase():null,bb[b]=f),e}});var cb=/^(?:input|
select|textarea|button)$/i,db=/^(?:a|area)$/
i;n.fn.extend({prop:function(a,b){return 
K(this,n.prop,a,b,arguments.length>1)},removeProp:functi
on(a){return this.each(function(){delete 
this[n.propFix[a]||
a]})}}),n.extend({prop:function(a,b,c){var 
d,e,f=a.nodeType;if(3!==f&&8!==f&&2!==f)return 
1===f&&n.isXMLDoc(a)||(b=n.propFix[b]||
b,e=n.propHooks[b]),
void 0!==c?e&&"set"in e&&void 0!==(d=e.set(a,c,b))?
d:a[b]=c:e&&"get"in e&&null!==(d=e.get(a,b))?
d:a[b]},propHooks:{tabIndex:{get:function(a){var 
b=n.find.attr(a,"tabindex");return b?
parseInt(b,10):cb.test(a.nodeName)||
db.test(a.nodeName)&&a.href?0:-1}}},propFix:
{"for":"htmlFor","class":"className"}}),l.optSelected||
(n.propHooks.selected={get:function(a){var 
b=a.parentNode;return 
b&&b.parentNode&&b.parentNode.selectedIndex,null},set:fu
nction(a){var 
b=a.parentNode;b&&(b.selectedIndex,b.parentNode&&b.paren
tNode.selectedIndex)}}),n.each(["tabIndex","readOnly","m
axLength","cellSpacing","cellPadding","rowSpan","colSpan
","useMap","frameBorder","contentEditable"],function()
{n.propFix[this.toLowerCase()]=this});var eb=/
[\t\r\n\f]/g;function fb(a){return 
a.getAttribute&&a.getAttribute("class")||""}
n.fn.extend({addClass:function(a){var 
b,c,d,e,f,g,h,i=0;if(n.isFunction(a))return 
this.each(function(b)



{n(this).addClass(a.call(this,b,fb(this)))});if("string"
==typeof a&&a){b=a.match(G)||[];while(c=this[i+
+])if(e=fb(c),d=1===c.nodeType&&(" "+e+" ").replace(eb," 
")){g=0;while(f=b[g++])d.indexOf(" "+f+" ")<0&&(d+=f+" 
");h=n.trim(d),e!==h&&c.setAttribute("class",h)}}return 
this},removeClass:function(a){var 
b,c,d,e,f,g,h,i=0;if(n.isFunction(a))return 
this.each(function(b)
{n(this).removeClass(a.call(this,b,fb(this)))});if(!
arguments.length)return 
this.attr("class","");if("string"==typeof a&&a)
{b=a.match(G)||[];while(c=this[i+
+])if(e=fb(c),d=1===c.nodeType&&(" "+e+" ").replace(eb," 
")){g=0;while(f=b[g++])while(d.indexOf(" "+f+" 
")>-1)d=d.replace(" "+f+" "," ");h=n.trim(d),e!
==h&&c.setAttribute("class",h)}}return 
this},toggleClass:function(a,b){var c=typeof 
a;return"boolean"==typeof b&&"string"===c?b?
this.addClass(a):this.removeClass(a):n.isFunction(a)?
this.each(function(c)
{n(this).toggleClass(a.call(this,c,fb(this),b),b)}):this
.each(function(){var b,d,e,f;if("string"===c)
{d=0,e=n(this),f=a.match(G)||[];while(b=f[d+
+])e.hasClass(b)?e.removeClass(b):e.addClass(b)}else 
void 0!==a&&"boolean"!==c||
(b=fb(this),b&&N.set(this,"__className__",b),this.setAtt
ribute&&this.setAttribute("class",b||a===!
1?"":N.get(this,"__className__")||""))})},hasClass:funct
ion(a){var b,c,d=0;b=" "+a+" ";while(c=this[d+
+])if(1===c.nodeType&&(" "+fb(c)+" ").replace(eb," 
").indexOf(b)>-1)return!0;return!1}});var gb=/\r/g,hb=/
[\x20\t\r\n\f]+/g;n.fn.extend({val:function(a){var 
b,c,d,e=this[0];{if(arguments.length)return 
d=n.isFunction(a),this.each(function(c){var 
e;1===this.nodeType&&(e=d?
a.call(this,c,n(this).val()):a,null==e?
e="":"number"==typeof e?



e+="":n.isArray(e)&&(e=n.map(e,function(a){return 
null==a?"":a+""})),b=n.valHooks[this.type]||
n.valHooks[this.nodeName.toLowerCase()],b&&"set"in 
b&&void 0!==b.set(this,e,"value")||
(this.value=e))});if(e)return b=n.valHooks[e.type]||
n.valHooks[e.nodeName.toLowerCase()],b&&"get"in b&&void 
0!==(c=b.get(e,"value"))?c:(c=e.value,"string"==typeof 
c?c.replace(gb,""):null==c?"":c)}}}),n.extend({valHooks:
{option:{get:function(a){var 
b=n.find.attr(a,"value");return null!=b?
b:n.trim(n.text(a)).replace(hb," ")}},select:
{get:function(a){for(var 
b,c,d=a.options,e=a.selectedIndex,f="select-
one"===a.type||0>e,g=f?null:[],h=f?e+1:d.length,i=0>e?
h:f?e:0;h>i;i++)if(c=d[i],(c.selected||
i===e)&&(l.optDisabled?!
c.disabled:null===c.getAttribute("disabled"))&&(!
c.parentNode.disabled||!
n.nodeName(c.parentNode,"optgroup")))
{if(b=n(c).val(),f)return b;g.push(b)}return 
g},set:function(a,b){var 
c,d,e=a.options,f=n.makeArray(b),g=e.length;while(g--)d=
e[g],
(d.selected=n.inArray(n.valHooks.option.get(d),f)>-1)&&(
c=!0);return c||
(a.selectedIndex=-1),f}}}}),n.each(["radio","checkbox"],
function(){n.valHooks[this]={set:function(a,b){return 
n.isArray(b)?a.checked=n.inArray(n(a).val(),b)>-1:void 
0}},l.checkOn||(n.valHooks[this].get=function(a){return 
null===a.getAttribute("value")?"on":a.value})});var ib=/
^(?:focusinfocus|focusoutblur)$/;n.extend(n.event,
{trigger:function(b,c,e,f){var g,h,i,j,l,m,o,p=[e||
d],q=k.call(b,"type")?b.type:b,r=k.call(b,"namespace")?
b.namespace.split("."):[];if(h=i=e=e||d,3!
==e.nodeType&&8!==e.nodeType&&!
ib.test(q+n.event.triggered)&&(q.indexOf(".")>-1&&(r=q.s
plit("."),q=r.shift(),r.sort()),l=q.indexOf(":")<0&&"on"



+q,b=b[n.expando]?b:new n.Event(q,"object"==typeof 
b&&b),b.isTrigger=f?
2:3,b.namespace=r.join("."),b.rnamespace=b.namespace?new 
RegExp("(^|\\.)"+r.join("\\.(?:.*\\.|)")+"(\\.|
$)"):null,b.result=void 0,b.target||
(b.target=e),c=null==c?[b]:n.makeArray(c,
[b]),o=n.event.special[q]||{},f||!o.trigger||
o.trigger.apply(e,c)!==!1)){if(!f&&!o.noBubble&&!
n.isWindow(e)){for(j=o.delegateType||q,ib.test(j+q)||
(h=h.parentNode);h;h=h.parentNode)p.push(h),i=h;i===(e.o
wnerDocument||d)&&p.push(i.defaultView||i.parentWindow||
a)}g=0;while((h=p[g++])&&!
b.isPropagationStopped())b.type=g>1?j:o.bindType||
q,m=(N.get(h,"events")||{})
[b.type]&&N.get(h,"handle"),m&&m.apply(h,c),m=l&&h[l],m&
&m.apply&&L(h)&&(b.result=m.apply(h,c),b.result===!
1&&b.preventDefault());return b.type=q,f||
b.isDefaultPrevented()||
o._default&&o._default.apply(p.pop(),c)!==!1||!L(e)||
l&&n.isFunction(e[q])&&!
n.isWindow(e)&&(i=e[l],i&&(e[l]=null),n.event.triggered=
q,e[q](),n.event.triggered=void 
0,i&&(e[l]=i)),b.result}},simulate:function(a,b,c){var 
d=n.extend(new n.Event,c,{type:a,isSimulated:!
0});n.event.trigger(d,null,b)}}),n.fn.extend({trigger:fu
nction(a,b){return this.each(function()
{n.event.trigger(a,b,this)})},triggerHandler:function(a,
b){var c=this[0];return c?n.event.trigger(a,b,c,!0):void 
0}}),n.each("blur focus focusin focusout load resize 
scroll unload click dblclick mousedown mouseup mousemove 
mouseover mouseout mouseenter mouseleave change select 
submit keydown keypress keyup error contextmenu".split(" 
"),function(a,b){n.fn[b]=function(a,c){return 
arguments.length>0?
this.on(b,null,a,c):this.trigger(b)}}),n.fn.extend({hove
r:function(a,b){return this.mouseenter(a).mouseleave(b||
a)}}),l.focusin="onfocusin"in a,l.focusin||



n.each({focus:"focusin",blur:"focusout"},function(a,b)
{var c=function(a)
{n.event.simulate(b,a.target,n.event.fix(a))};n.event.sp
ecial[b]={setup:function(){var d=this.ownerDocument||
this,e=N.access(d,b);e||d.addEventListener(a,c,!
0),N.access(d,b,(e||0)+1)},teardown:function(){var 
d=this.ownerDocument||this,e=N.access(d,b)-1;e?
N.access(d,b,e):(d.removeEventListener(a,c,!
0),N.remove(d,b))}}});var jb=a.location,kb=n.now(),lb=/
\?/;n.parseJSON=function(a){return 
JSON.parse(a+"")},n.parseXML=function(b){var c;if(!
b||"string"!=typeof b)return null;try{c=(new 
a.DOMParser).parseFromString(b,"text/xml")}catch(d)
{c=void 0}return c&&!
c.getElementsByTagName("parsererror").length||
n.error("Invalid XML: "+b),c};var mb=/#.*$/,nb=/([?
&])_=[^&]*/,ob=/^(.*?):[ \t]*([^\r\n]*)$/gm,pb=/
^(?:about|app|app-storage|.+-extension|file|res|widget):
$/,qb=/^(?:GET|HEAD)$/,rb=/^\/
\//,sb={},tb={},ub="*/".concat("*"),vb=d.createElement("
a");vb.href=jb.href;function wb(a){return function(b,c)
{"string"!=typeof b&&(c=b,b="*");var 
d,e=0,f=b.toLowerCase().match(G)||
[];if(n.isFunction(c))while(d=f[e++])"+"===d[0]?
(d=d.slice(1)||"*",(a[d]=a[d]||[]).unshift(c)):
(a[d]=a[d]||[]).push(c)}}function xb(a,b,c,d){var 
e={},f=a===tb;function g(h){var i;return e[h]=!
0,n.each(a[h]||[],function(a,h){var 
j=h(b,c,d);return"string"!=typeof j||f||e[j]?f?!
(i=j):void 0:(b.dataTypes.unshift(j),g(j),!1)}),i}return 
g(b.dataTypes[0])||!e["*"]&&g("*")}function yb(a,b){var 
c,d,e=n.ajaxSettings.flatOptions||{};for(c in b)void 0!
==b[c]&&((e[c]?a:d||(d={}))[c]=b[c]);return 
d&&n.extend(!0,a,d),a}function zb(a,b,c){var 
d,e,f,g,h=a.contents,i=a.dataTypes;while("*"===i[0])i.sh
ift(),void 0===d&&(d=a.mimeType||
b.getResponseHeader("Content-Type"));if(d)for(e in 



h)if(h[e]&&h[e].test(d)){i.unshift(e);break}if(i[0]in 
c)f=i[0];else{for(e in c){if(!i[0]||a.converters[e+" 
"+i[0]]){f=e;break}g||(g=e)}f=f||g}return f?(f!
==i[0]&&i.unshift(f),c[f]):void 0}function Ab(a,b,c,d)
{var e,f,g,h,i,j={},k=a.dataTypes.slice();if(k[1])for(g 
in 
a.converters)j[g.toLowerCase()]=a.converters[g];f=k.shif
t();while(f)if(a.responseFields[f]&&(c[a.responseFields[
f]]=b),!
i&&d&&a.dataFilter&&(b=a.dataFilter(b,a.dataType)),i=f,f
=k.shift())if("*"===f)f=i;else if("*"!==i&&i!==f)
{if(g=j[i+" "+f]||j["* "+f],!g)for(e in j)if(h=e.split(" 
"),h[1]===f&&(g=j[i+" "+h[0]]||j["* "+h[0]])){g===!0?
g=j[e]:j[e]!==!0&&(f=h[0],k.unshift(h[1]));break}if(g!
==!0)if(g&&a["throws"])b=g(b);else try{b=g(b)}catch(l)
{return{state:"parsererror",error:g?l:"No conversion 
from "+i+" to "+f}}}return{state:"success",data:b}}
n.extend({active:0,lastModified:{},etag:{},ajaxSettings:
{url:jb.href,type:"GET",isLocal:pb.test(jb.protocol),glo
bal:!0,processData:!0,async:!0,contentType:"application/
x-www-form-urlencoded; charset=UTF-8",accepts:
{"*":ub,text:"text/plain",html:"text/
html",xml:"application/xml, text/xml",json:"application/
json, text/javascript"},contents:{xml:/\bxml\b/,html:/
\bhtml/,json:/\bjson\b/},responseFields:
{xml:"responseXML",text:"responseText",json:"responseJSO
N"},converters:{"* text":String,"text html":!0,"text 
json":n.parseJSON,"text xml":n.parseXML},flatOptions:
{url:!0,context:!0}},ajaxSetup:function(a,b){return b?
yb(yb(a,n.ajaxSettings),b):yb(n.ajaxSettings,a)},ajaxPre
filter:wb(sb),ajaxTransport:wb(tb),ajax:function(b,c)
{"object"==typeof b&&(c=b,b=void 0),c=c||{};var 
e,f,g,h,i,j,k,l,m=n.ajaxSetup({},c),o=m.context||
m,p=m.context&&(o.nodeType||o.jquery)?
n(o):n.event,q=n.Deferred(),r=n.Callbacks("once 
memory"),s=m.statusCode||
{},t={},u={},v=0,w="canceled",x={readyState:0,getRespons



eHeader:function(a){var b;if(2===v){if(!h)
{h={};while(b=ob.exec(g))h[b[1].toLowerCase()]=b[2]}
b=h[a.toLowerCase()]}return null==b?
null:b},getAllResponseHeaders:function(){return 2===v?
g:null},setRequestHeader:function(a,b){var 
c=a.toLowerCase();return v||(a=u[c]=u[c]||
a,t[a]=b),this},overrideMimeType:function(a){return v||
(m.mimeType=a),this},statusCode:function(a){var 
b;if(a)if(2>v)for(b in a)s[b]=[s[b],a[b]];else 
x.always(a[x.status]);return this},abort:function(a){var 
b=a||w;return 
e&&e.abort(b),z(0,b),this}};if(q.promise(x).complete=r.a
dd,x.success=x.done,x.error=x.fail,m.url=((b||m.url||
jb.href)
+"").replace(mb,"").replace(rb,jb.protocol+"//"),m.type=
c.method||c.type||m.method||
m.type,m.dataTypes=n.trim(m.dataType||"*").toLowerCase()
.match(G)||[""],null==m.crossDomain)
{j=d.createElement("a");try{j.href=m.url,j.href=j.href,m
.crossDomain=vb.protocol+"//"+vb.host!
=j.protocol+"//"+j.host}catch(y){m.crossDomain=!0}}
if(m.data&&m.processData&&"string"!=typeof 
m.data&&(m.data=n.param(m.data,m.traditional)),xb(sb,m,c
,x),2===v)return x;k=n.event&&m.global,k&&0===n.active+
+&&n.event.trigger("ajaxStart"),m.type=m.type.toUpperCas
e(),m.hasContent=!qb.test(m.type),f=m.url,m.hasContent||
(m.data&&(f=m.url+=(lb.test(f)?"&":"?")+m.data,delete 
m.data),m.cache===!1&&(m.url=nb.test(f)?
f.replace(nb,"$1_="+kb++):f+(lb.test(f)?"&":"?")
+"_="+kb+
+)),m.ifModified&&(n.lastModified[f]&&x.setRequestHeader
("If-Modified-
Since",n.lastModified[f]),n.etag[f]&&x.setRequestHeader(
"If-None-Match",n.etag[f])),
(m.data&&m.hasContent&&m.contentType!==!1||
c.contentType)&&x.setRequestHeader("Content-
Type",m.contentType),x.setRequestHeader("Accept",m.dataT



ypes[0]&&m.accepts[m.dataTypes[0]]?
m.accepts[m.dataTypes[0]]+("*"!==m.dataTypes[0]?", 
"+ub+"; q=0.01":""):m.accepts["*"]);for(l in 
m.headers)x.setRequestHeader(l,m.headers[l]);if(m.before
Send&&(m.beforeSend.call(o,x,m)===!1||2===v))return 
x.abort();w="abort";for(l 
in{success:1,error:1,complete:1})x[l]
(m[l]);if(e=xb(tb,m,c,x))
{if(x.readyState=1,k&&p.trigger("ajaxSend",
[x,m]),2===v)return 
x;m.async&&m.timeout>0&&(i=a.setTimeout(function()
{x.abort("timeout")},m.timeout));try{v=1,e.send(t,z)}
catch(y){if(!(2>v))throw y;z(-1,y)}}else z(-1,"No 
Transport");function z(b,c,d,h){var j,l,t,u,w,y=c;2!
==v&&(v=2,i&&a.clearTimeout(i),e=void 
0,g=h||"",x.readyState=b>0?4:0,j=b>=200&&300>b||
304===b,d&&(u=zb(m,x,d)),u=Ab(m,u,x,j),j?
(m.ifModified&&(w=x.getResponseHeader("Last-
Modified"),w&&(n.lastModified[f]=w),w=x.getResponseHeade
r("etag"),w&&(n.etag[f]=w)),204===b||"HEAD"===m.type?
y="nocontent":304===b?y="notmodified":
(y=u.state,l=u.data,t=u.error,j=!t)):(t=y,!b&&y||
(y="error",0>b&&(b=0))),x.status=b,x.statusText=(c||y)
+"",j?q.resolveWith(o,[l,y,x]):q.rejectWith(o,
[x,y,t]),x.statusCode(s),s=void 
0,k&&p.trigger(j?"ajaxSuccess":"ajaxError",[x,m,j?
l:t]),r.fireWith(o,[x,y]),k&&(p.trigger("ajaxComplete",
[x,m]),--n.active||n.event.trigger("ajaxStop")))}return 
x},getJSON:function(a,b,c){return 
n.get(a,b,c,"json")},getScript:function(a,b){return 
n.get(a,void 
0,b,"script")}}),n.each(["get","post"],function(a,b)
{n[b]=function(a,c,d,e){return n.isFunction(c)&&(e=e||
d,d=c,c=void 
0),n.ajax(n.extend({url:a,type:b,dataType:e,data:c,succe
ss:d},n.isPlainObject(a)&&a))}}),n._evalUrl=function(a)
{return 



n.ajax({url:a,type:"GET",dataType:"script",async:!
1,global:!1,"throws":!
0})},n.fn.extend({wrapAll:function(a){var b;return 
n.isFunction(a)?this.each(function(b)
{n(this).wrapAll(a.call(this,b))}):
(this[0]&&(b=n(a,this[0].ownerDocument).eq(0).clone(!
0),this[0].parentNode&&b.insertBefore(this[0]),b.map(fun
ction(){var 
a=this;while(a.firstElementChild)a=a.firstElementChild;r
eturn a}).append(this)),this)},wrapInner:function(a)
{return n.isFunction(a)?this.each(function(b)
{n(this).wrapInner(a.call(this,b))}):this.each(function(
){var b=n(this),c=b.contents();c.length?
c.wrapAll(a):b.append(a)})},wrap:function(a){var 
b=n.isFunction(a);return this.each(function(c)
{n(this).wrapAll(b?
a.call(this,c):a)})},unwrap:function(){return 
this.parent().each(function(){n.nodeName(this,"body")||
n(this).replaceWith(this.childNodes)}).end()}}),n.expr.f
ilters.hidden=function(a){return!
n.expr.filters.visible(a)},n.expr.filters.visible=functi
on(a){return a.offsetWidth>0||a.offsetHeight>0||
a.getClientRects().length>0};var Bb=/%20/g,Cb=/\[\]
$/,Db=/\r?\n/g,Eb=/^(?:submit|button|image|reset|file)$/
i,Fb=/^(?:input|select|textarea|keygen)/i;function 
Gb(a,b,c,d){var e;if(n.isArray(b))n.each(b,function(b,e)
{c||Cb.test(a)?d(a,e):Gb(a+"["+("object"==typeof 
e&&null!=e?b:"")+"]",e,c,d)});else if(c||"object"!
==n.type(b))d(a,b);else for(e in 
b)Gb(a+"["+e+"]",b[e],c,d)}n.param=function(a,b){var 
c,d=[],e=function(a,b){b=n.isFunction(b)?
b():null==b?"":b,d[d.length]=encodeURIComponent(a)
+"="+encodeURIComponent(b)};if(void 
0===b&&(b=n.ajaxSettings&&n.ajaxSettings.traditional),n.
isArray(a)||a.jquery&&!
n.isPlainObject(a))n.each(a,function()
{e(this.name,this.value)});else for(c in 



a)Gb(c,a[c],b,e);return 
d.join("&").replace(Bb,"+")},n.fn.extend({serialize:func
tion(){return 
n.param(this.serializeArray())},serializeArray:function(
){return this.map(function(){var 
a=n.prop(this,"elements");return a?
n.makeArray(a):this}).filter(function(){var 
a=this.type;return this.name&&!
n(this).is(":disabled")&&Fb.test(this.nodeName)&&!
Eb.test(a)&&(this.checked||!
X.test(a))}).map(function(a,b){var 
c=n(this).val();return null==c?null:n.isArray(c)?
n.map(c,function(a)
{return{name:b.name,value:a.replace(Db,"\r\n")}}):
{name:b.name,value:c.replace(Db,"\r\n")}}).get()}}),n.aj
axSettings.xhr=function(){try{return new 
a.XMLHttpRequest}catch(b){}};var 
Hb={0:200,1223:204},Ib=n.ajaxSettings.xhr();l.cors=!!
Ib&&"withCredentials"in Ib,l.ajax=Ib=!!
Ib,n.ajaxTransport(function(b){var c,d;return l.cors||
Ib&&!b.crossDomain?{send:function(e,f){var 
g,h=b.xhr();if(h.open(b.type,b.url,b.async,b.username,b.
password),b.xhrFields)for(g in 
b.xhrFields)h[g]=b.xhrFields[g];b.mimeType&&h.overrideMi
meType&&h.overrideMimeType(b.mimeType),b.crossDomain||
e["X-Requested-With"]||(e["X-Requested-
With"]="XMLHttpRequest");for(g in 
e)h.setRequestHeader(g,e[g]);c=function(a){return 
function()
{c&&(c=d=h.onload=h.onerror=h.onabort=h.onreadystatechan
ge=null,"abort"===a?h.abort():"error"===a?"number"!
=typeof h.status?
f(0,"error"):f(h.status,h.statusText):f(Hb[h.status]||
h.status,h.statusText,"text"!
==(h.responseType||"text")||"string"!=typeof 
h.responseText?{binary:h.response}:
{text:h.responseText},h.getAllResponseHeaders()))}},h.on



load=c(),d=h.onerror=c("error"),void 0!==h.onabort?
h.onabort=d:h.onreadystatechange=function()
{4===h.readyState&&a.setTimeout(function()
{c&&d()})},c=c("abort");try{h.send(b.hasContent&&b.data|
|null)}catch(i){if(c)throw i}},abort:function()
{c&&c()}}:void 0}),n.ajaxSetup({accepts:{script:"text/
javascript, application/javascript, application/
ecmascript, application/x-ecmascript"},contents:
{script:/\b(?:java|ecma)script\b/},converters:{"text 
script":function(a){return 
n.globalEval(a),a}}}),n.ajaxPrefilter("script",function(
a){void 0===a.cache&&(a.cache=!
1),a.crossDomain&&(a.type="GET")}),n.ajaxTransport("scri
pt",function(a){if(a.crossDomain){var 
b,c;return{send:function(e,f)
{b=n("<script>").prop({charset:a.scriptCharset,src:a.url
}).on("load error",c=function(a)
{b.remove(),c=null,a&&f("error"===a.type?
404:200,a.type)}),d.head.appendChild(b[0])},abort:functi
on(){c&&c()}}}});var Jb=[],Kb=/(=)\?(?=&|$)|\?
\?/;n.ajaxSetup({jsonp:"callback",jsonpCallback:function
(){var a=Jb.pop()||n.expando+"_"+kb++;return this[a]=!
0,a}}),n.ajaxPrefilter("json jsonp",function(b,c,d){var 
e,f,g,h=b.jsonp!==!
1&&(Kb.test(b.url)?"url":"string"==typeof 
b.data&&0===(b.contentType||"").indexOf("application/x-
www-form-urlencoded")&&Kb.test(b.data)&&"data");return 
h||"jsonp"===b.dataTypes[0]?
(e=b.jsonpCallback=n.isFunction(b.jsonpCallback)?
b.jsonpCallback():b.jsonpCallback,h?
b[h]=b[h].replace(Kb,"$1"+e):b.jsonp!==!
1&&(b.url+=(lb.test(b.url)?"&":"?")
+b.jsonp+"="+e),b.converters["script json"]=function()
{return g||n.error(e+" was not 
called"),g[0]},b.dataTypes[0]="json",f=a[e],a[e]=functio
n(){g=arguments},d.always(function(){void 0===f?
n(a).removeProp(e):a[e]=f,b[e]&&(b.jsonpCallback=c.jsonp



Callback,Jb.push(e)),g&&n.isFunction(f)&&f(g[0]),g=f=voi
d 0}),"script"):void 0}),n.parseHTML=function(a,b,c)
{if(!a||"string"!=typeof a)return null;"boolean"==typeof 
b&&(c=b,b=!1),b=b||d;var e=x.exec(a),f=!c&&[];return e?
[b.createElement(e[1])]:
(e=ca([a],b,f),f&&f.length&&n(f).remove(),n.merge([],e.c
hildNodes))};var Lb=n.fn.load;n.fn.load=function(a,b,c)
{if("string"!=typeof a&&Lb)return 
Lb.apply(this,arguments);var d,e,f,g=this,h=a.indexOf(" 
");return 
h>-1&&(d=n.trim(a.slice(h)),a=a.slice(0,h)),n.isFunction
(b)?(c=b,b=void 0):b&&"object"==typeof 
b&&(e="POST"),g.length>0&&n.ajax({url:a,type:e||"GET",da
taType:"html",data:b}).done(function(a)
{f=arguments,g.html(d?
n("<div>").append(n.parseHTML(a)).find(d):a)}).always(c&
&function(a,b){g.each(function(){c.apply(this,f||
[a.responseText,b,a])})}),this},n.each(["ajaxStart","aja
xStop","ajaxComplete","ajaxError","ajaxSuccess","ajaxSen
d"],function(a,b){n.fn[b]=function(a){return 
this.on(b,a)}}),n.expr.filters.animated=function(a)
{return n.grep(n.timers,function(b){return 
a===b.elem}).length};function Mb(a){return 
n.isWindow(a)?a:9===a.nodeType&&a.defaultView}
n.offset={setOffset:function(a,b,c){var 
d,e,f,g,h,i,j,k=n.css(a,"position"),l=n(a),m={};"static"
===k&&(a.style.position="relative"),h=l.offset(),f=n.css
(a,"top"),i=n.css(a,"left"),j=("absolute"===k||"fixed"==
=k)&&(f+i).indexOf("auto")>-1,j?
(d=l.position(),g=d.top,e=d.left):(g=parseFloat(f)||
0,e=parseFloat(i)||
0),n.isFunction(b)&&(b=b.call(a,c,n.extend({},h))),null!
=b.top&&(m.top=b.top-h.top+g),null!
=b.left&&(m.left=b.left-h.left+e),"using"in b?
b.using.call(a,m):l.css(m)}},n.fn.extend({offset:functio
n(a){if(arguments.length)return void 0===a?
this:this.each(function(b)



{n.offset.setOffset(this,a,b)});var 
b,c,d=this[0],e={top:0,left:0},f=d&&d.ownerDocument;if(f
)return b=f.documentElement,n.contains(b,d)?
(e=d.getBoundingClientRect(),c=Mb(f),
{top:e.top+c.pageYOffset-
b.clientTop,left:e.left+c.pageXOffset-
b.clientLeft}):e},position:function(){if(this[0]){var 
a,b,c=this[0],d={top:0,left:0};return"fixed"===n.css(c,"
position")?b=c.getBoundingClientRect():
(a=this.offsetParent(),b=this.offset(),n.nodeName(a[0],"
html")||
(d=a.offset()),d.top+=n.css(a[0],"borderTopWidth",!
0),d.left+=n.css(a[0],"borderLeftWidth",!0)),{top:b.top-
d.top-n.css(c,"marginTop",!0),left:b.left-d.left-
n.css(c,"marginLeft",!0)}}},offsetParent:function()
{return this.map(function(){var 
a=this.offsetParent;while(a&&"static"===n.css(a,"positio
n"))a=a.offsetParent;return a||
Ea})}}),n.each({scrollLeft:"pageXOffset",scrollTop:"page
YOffset"},function(a,b){var 
c="pageYOffset"===b;n.fn[a]=function(d){return 
K(this,function(a,d,e){var f=Mb(a);return void 0===e?f?
f[b]:a[d]:void(f?f.scrollTo(c?f.pageXOffset:e,c?
e:f.pageYOffset):a[d]=e)},a,d,arguments.length)}}),n.eac
h(["top","left"],function(a,b)
{n.cssHooks[b]=Ga(l.pixelPosition,function(a,c){return 
c?(c=Fa(a,b),Ba.test(c)?n(a).position()[b]+"px":c):void 
0})}),n.each({Height:"height",Width:"width"},function(a,
b)
{n.each({padding:"inner"+a,content:b,"":"outer"+a},funct
ion(c,d){n.fn[d]=function(d,e){var 
f=arguments.length&&(c||"boolean"!=typeof d),g=c||(d===!
0||e===!0?"margin":"border");return 
K(this,function(b,c,d){var e;return n.isWindow(b)?
b.document.documentElement["client"+a]:9===b.nodeType?
(e=b.documentElement,Math.max(b.body["scroll"+a],e["scro
ll"+a],b.body["offset"+a],e["offset"+a],e["client"+a])):



void 0===d?n.css(b,c,g):n.style(b,c,d,g)},b,f?d:void 
0,f,null)}})}),n.fn.extend({bind:function(a,b,c){return 
this.on(a,null,b,c)},unbind:function(a,b){return 
this.off(a,null,b)},delegate:function(a,b,c,d){return 
this.on(b,a,c,d)},undelegate:function(a,b,c){return 
1===arguments.length?
this.off(a,"**"):this.off(b,a||"**",c)},size:function()
{return 
this.length}}),n.fn.andSelf=n.fn.addBack,"function"==typ
eof define&&define.amd&&define("jquery",[],function()
{return n});var Nb=a.jQuery,Ob=a.$;return 
n.noConflict=function(b){return a.$===n&&(a.
$=Ob),b&&a.jQuery===n&&(a.jQuery=Nb),n},b||(a.jQuery=a.
$=n),n});

































































(function(b,t){b.fn.popup=function(h){var 
p=this.selector,l=new b.Popup(h),m=h&&h.content?
h.content:b(this).attr("href");b(document).on("click.pop
up",p,function(b){b.preventDefault();l.open(m,void 
0,this)});return this.each(function()
{b(this).data("popup",l)})};b.Popup=function(h){function 
p(a){var d;b.each(a,function(a,c){if(c)return d=c,!
1});return d}function l(a){return"function"===typeof 
a?"function":a instanceof 
b?"jQuery":"#"===a.substr(0,1)||"."===a.substr(0,1)?"inl
ine":-1!
==b.inArray(a.substr(a.length-3),u)?"image":"http"===a.s
ubstr(0,4)?"external":"ajax"}function m(c)
{r&&r.fadeOut("fast",function(){b(this).remove()});var 
d=!0;void 0===f&&(d=!1,f=b('<div 
class="'+a.o.containerClass+'">'),n=b(a.o.markup).append
To(f),b(a.o.closeContent).one("click",function()
{a.close()}).appendTo(f),b(t).resize(a.center),f.appendT
o(b("body")).css("opacity",0));var 
e=b("."+a.o.contentClass,f);a.width?



e.css("width",a.width,10):e.css("width","");a.height?
e.css("height",a.height,10):e.css("height","");n.hasClas
s(a.o.contentClass)?
n.html(c):n.find("."+a.o.contentClass).html(c);d?
a.o.replaced.call(a,f,g):a.o.show.call(a,f,g)}function 
q(a,d){var b=(new RegExp("[?
&]"+a+"=([^&]*)")).exec(d);return 
b&&decodeURIComponent(b[1].replace(/\+/g," "))}var 
a=this,u=["png","jpg","gif"],k,s,g,f,r,n;a.ele=void 
0;a.o=b.extend(!0,{},
{backClass:"popup_back",backOpacity:.7,containerClass:"p
opup_cont",closeContent:'<div 
class="popup_close">&times;</div>',markup:'<div 
class="popup"><div class="popup_content"/></
div>',contentClass:"popup_content",preloaderContent:'<p 
class="preloader">Loading</
p>',activeClass:"popup_active",hideFlash:!
1,speed:200,popupPlaceholderClass:"popup_placeholder",ke
epInlineChanges:!0,modal:!
1,content:null,type:"auto",width:null,height:null,typePa
ram:"pt",widthParam:"pw",heightParam:"ph",beforeOpen:fun
ction(a){},afterOpen:function(){},beforeClose:function()
{},afterClose:function(){},error:function()
{},show:function(a,b){var 
e=this;e.center();a.animate({opacity:1},e.o.speed,functi
on(){e.o.afterOpen.call(e)})},replaced:function(a,b)
{this.center().o.afterOpen.call(this)},hide:function(a,b
){void 0!
==a&&a.animate({opacity:0},this.o.speed)},types:
{inline:function(c,d){var 
e=b(c);e.addClass(a.o.popupPlaceholderClass);a.o.keepInl
ineChanges||
(s=e.html());d.call(this,e.children())},image:function(c
,d){var e=this;b("<img />").one("load",function(){var 
a=this;setTimeout(function()
{d.call(e,a)},0)}).one("error",function()
{a.o.error.call(a,c,"image")}).attr("src",c).each(functi



on()
{this.complete&&b(this).trigger("load")})},external:func
tion(c,d){var e=b("<iframe /
>").attr({src:c,frameborder:0,width:a.width,height:a.hei
ght});d.call(this,e)},html:function(a,b)
{b.call(this,a)},jQuery:function(a,b)
{b.call(this,a.html())},"function":function(b,d)
{d.call(this,b.call(a))},ajax:function(c,d)
{b.ajax({url:c,success:function(a)
{d.call(this,a)},error:function(b)
{a.o.error.call(a,c,"ajax")}})}}},h);a.open=function(c,d
,e){c=void 0===c||"#"===c?
a.o.content:c;if(null===c)return a.o.error.call(a,c,k),!
1;void 0!
==e&&(a.ele&&a.o.activeClass&&b(a.ele).removeClass(a.o.a
ctiveClass),a.ele=e,a.ele&&a.o.activeClass&&b(a.ele).add
Class(a.o.activeClass));if(void 0===g){g=b('<div 
class="'+a.o.backClass+'"/
>').appendTo(b("body")).css("opacity",0).animate({opacit
y:a.o.backOpacity},a.o.speed);if(!
a.o.modal)g.one("click.popup",function()
{a.close()});a.o.hideFlash&&b("object, 
embed").css("visibility","hidden");a.o.preloaderContent&
&(r=b(a.o.preloaderContent).appendTo(b("body")))}
d=p([d,a.o.type]);k=d="auto"===d?
l(c):d;a.width=a.o.width?
a.o.width:null;a.height=a.o.height?
a.o.height:null;if(-1===b.inArray(d,
["inline","jQuery","function"]))
{e=q(a.o.typeParam,c);var 
f=q(a.o.widthParam,c),h=q(a.o.heightParam,c);d=null!==e?
e:d;a.width=null!==f?f:a.width;a.height=null!==h?
h:a.height}a.o.beforeOpen.call(a,d);a.o.types[d]?
a.o.types[d].call(a,c,m):a.o.types.ajax.call(a,c,m)};a.c
lose=function()
{a.o.beforeClose.call(a);"inline"===k&&a.o.keepInlineCha
nges&&(s=b("."+a.o.contentClass).html());void 0!



==g&&g.animate({opacity:0},a.o.speed,function()
{a.cleanUp()});a.o.hide.call(a,f,g);return 
a};a.cleanUp=function(){g.add(f).remove();f=g=void 
0;b(t).unbind("resize",a.center);a.o.hideFlash&&b("objec
t, 
embed").css("visibility","visible");a.ele&&a.o.activeCla
ss&&b(a.ele).removeClass(a.o.activeClass);var 
c=b("."+a.o.popupPlaceholderClass);"inline"==k&&c.length
&&c.html(s).removeClass(a.o.popupPlaceholderClass);k=nul
l;a.o.afterClose.call(a);return a};a.center=function()
{f.css(a.getCenter());g.css({height:document.documentEle
ment.clientHeight});return a};a.getCenter=function(){var 
a=f.children().outerWidth(!
0),b=f.children().outerHeight(!
0);return{top:.5*document.documentElement.clientHeight-.
5*b,left:.5*document.documentElement.clientWidth-.5*a}}}
})(jQuery,window);/*! jQuery UI - v1.12.1 - 2016-09-14
* http://jqueryui.com
* Includes: widget.js, position.js, data.js, disable-
selection.js, effect.js, effects/effect-blind.js, 
effects/effect-bounce.js, effects/effect-clip.js, 
effects/effect-drop.js, effects/effect-explode.js, 
effects/effect-fade.js, effects/effect-fold.js, effects/
effect-highlight.js, effects/effect-puff.js, effects/
effect-pulsate.js, effects/effect-scale.js, effects/
effect-shake.js, effects/effect-size.js, effects/effect-
slide.js, effects/effect-transfer.js, focusable.js, 
form-reset-mixin.js, jquery-1-7.js, keycode.js, 
labels.js, scroll-parent.js, tabbable.js, unique-id.js, 
widgets/accordion.js, widgets/autocomplete.js, widgets/
button.js, widgets/checkboxradio.js, widgets/
controlgroup.js, widgets/datepicker.js, widgets/
dialog.js, widgets/draggable.js, widgets/droppable.js, 
widgets/menu.js, widgets/mouse.js, widgets/
progressbar.js, widgets/resizable.js, widgets/
selectable.js, widgets/selectmenu.js, widgets/slider.js, 
widgets/sortable.js, widgets/spinner.js, widgets/



tabs.js, widgets/tooltip.js
* Copyright jQuery Foundation and other contributors; 
Licensed MIT */
(function(t){"function"==typeof define&&define.amd?
define(["jquery"],t):t(jQuery)})(function(t){function 
e(t){for(var 
e=t.css("visibility");"inherit"===e;)t=t.parent(),e=t.cs
s("visibility");return"hidden"!==e}function i(t){for(var 
e,i;t.length&&t[0]!==document;){if(e=t.css("position"),
("absolute"===e||"relative"===e||"fixed"===e)&&(i=parseI
nt(t.css("zIndex"),10),!isNaN(i)&&0!==i))return 
i;t=t.parent()}return 0}function s()
{this._curInst=null,this._keyEvent=!
1,this._disabledInputs=[],this._datepickerShowing=!
1,this._inDialog=!1,this._mainDivId="ui-datepicker-
div",this._inlineClass="ui-datepicker-
inline",this._appendClass="ui-datepicker-
append",this._triggerClass="ui-datepicker-
trigger",this._dialogClass="ui-datepicker-
dialog",this._disableClass="ui-datepicker-
disabled",this._unselectableClass="ui-datepicker-
unselectable",this._currentClass="ui-datepicker-current-
day",this._dayOverClass="ui-datepicker-days-cell-
over",this.regional=[],this.regional[""]={closeText:"Don
e",prevText:"Prev",nextText:"Next",currentText:"Today",m
onthNames:
["January","February","March","April","May","June","July
","August","September","October","November","December"],
monthNamesShort:
["Jan","Feb","Mar","Apr","May","Jun","Jul","Aug","Sep","
Oct","Nov","Dec"],dayNames:
["Sunday","Monday","Tuesday","Wednesday","Thursday","Fri
day","Saturday"],dayNamesShort:
["Sun","Mon","Tue","Wed","Thu","Fri","Sat"],dayNamesMin:
["Su","Mo","Tu","We","Th","Fr","Sa"],weekHeader:"Wk",dat
eFormat:"mm/dd/yy",firstDay:0,isRTL:!
1,showMonthAfterYear:!



1,yearSuffix:""},this._defaults={showOn:"focus",showAnim
:"fadeIn",showOptions:
{},defaultDate:null,appendText:"",buttonText:"...",butto
nImage:"",buttonImageOnly:!1,hideIfNoPrevNext:!
1,navigationAsDateFormat:!1,gotoCurrent:!1,changeMonth:!
1,changeYear:!1,yearRange:"c-10:c+10",showOtherMonths:!
1,selectOtherMonths:!1,showWeek:!
1,calculateWeek:this.iso8601Week,shortYearCutoff:"+10",m
inDate:null,maxDate:null,duration:"fast",beforeShowDay:n
ull,beforeShow:null,onSelect:null,onChangeMonthYear:null
,onClose:null,numberOfMonths:1,showCurrentAtPos:0,stepMo
nths:1,stepBigMonths:12,altField:"",altFormat:"",constra
inInput:!0,showButtonPanel:!1,autoSize:!1,disabled:!
1},t.extend(this._defaults,this.regional[""]),this.regio
nal.en=t.extend(!0,
{},this.regional[""]),this.regional["en-US"]=t.extend(!
0,{},this.regional.en),this.dpDiv=n(t("<div 
id='"+this._mainDivId+"' class='ui-datepicker ui-widget 
ui-widget-content ui-helper-clearfix ui-corner-all'></
div>"))}function n(e){var i="button, .ui-datepicker-
prev, .ui-datepicker-next, .ui-datepicker-calendar td 
a";return e.on("mouseout",i,function()
{t(this).removeClass("ui-state-hover"),-1!
==this.className.indexOf("ui-datepicker-
prev")&&t(this).removeClass("ui-datepicker-prev-
hover"),-1!==this.className.indexOf("ui-datepicker-
next")&&t(this).removeClass("ui-datepicker-next-
hover")}).on("mouseover",i,o)}function o()
{t.datepicker._isDisabledDatepicker(m.inline?
m.dpDiv.parent()[0]:m.input[0])||(t(this).parents(".ui-
datepicker-calendar").find("a").removeClass("ui-state-
hover"),t(this).addClass("ui-state-hover"),-1!
==this.className.indexOf("ui-datepicker-
prev")&&t(this).addClass("ui-datepicker-prev-hover"),-1!
==this.className.indexOf("ui-datepicker-
next")&&t(this).addClass("ui-datepicker-next-hover"))}
function a(e,i){t.extend(e,i);for(var s in 



i)null==i[s]&&(e[s]=i[s]);return e}function r(t){return 
function(){var 
e=this.element.val();t.apply(this,arguments),this._refre
sh(),e!==this.element.val()&&this._trigger("change")}}
t.ui=t.ui||{},t.ui.version="1.12.1";var 
h=0,l=Array.prototype.slice;t.cleanData=function(e)
{return function(i){var s,n,o;for(o=0;null!=(n=i[o]);o+
+)try{s=t._data(n,"events"),s&&s.remove&&t(n).triggerHan
dler("remove")}catch(a){}e(i)}}
(t.cleanData),t.widget=function(e,i,s){var 
n,o,a,r={},h=e.split(".")[0];e=e.split(".")[1];var 
l=h+"-"+e;return s||
(s=i,i=t.Widget),t.isArray(s)&&(s=t.extend.apply(null,
[{}].concat(s))),t.expr[":"]
[l.toLowerCase()]=function(e){return!!
t.data(e,l)},t[h]=t[h]||{},n=t[h][e],o=t[h]
[e]=function(t,e){return this._createWidget?
(arguments.length&&this._createWidget(t,e),void 0):new 
o(t,e)},t.extend(o,n,
{version:s.version,_proto:t.extend({},s),_childConstruct
ors:[]}),a=new 
i,a.options=t.widget.extend({},a.options),t.each(s,funct
ion(e,s){return t.isFunction(s)?(r[e]=function()
{function t(){return 
i.prototype[e].apply(this,arguments)}function n(t)
{return i.prototype[e].apply(this,t)}return function()
{var e,i=this._super,o=this._superApply;return 
this._super=t,this._superApply=n,e=s.apply(this,argument
s),this._super=i,this._superApply=o,e}}(),void 0):
(r[e]=s,void 0)}),o.prototype=t.widget.extend(a,
{widgetEventPrefix:n?a.widgetEventPrefix||e:e},r,
{constructor:o,namespace:h,widgetName:e,widgetFullName:l
}),n?(t.each(n._childConstructors,function(e,i){var 
s=i.prototype;t.widget(s.namespace+"."+s.widgetName,o,i.
_proto)}),delete 
n._childConstructors):i._childConstructors.push(o),t.wid
get.bridge(e,o),o},t.widget.extend=function(e){for(var 



i,s,n=l.call(arguments,1),o=0,a=n.length;a>o;o++)for(i 
in n[o])s=n[o][i],n[o].hasOwnProperty(i)&&void 0!
==s&&(e[i]=t.isPlainObject(s)?t.isPlainObject(e[i])?
t.widget.extend({},e[i],s):t.widget.extend({},s):s);retu
rn e},t.widget.bridge=function(e,i){var 
s=i.prototype.widgetFullName||e;t.fn[e]=function(n){var 
o="string"==typeof n,a=l.call(arguments,1),r=this;return 
o?this.length||"instance"!==n?this.each(function(){var 
i,o=t.data(this,s);return"instance"===n?(r=o,!1):o?
t.isFunction(o[n])&&"_"!==n.charAt(0)?
(i=o[n].apply(o,a),i!==o&&void 0!==i?(r=i&&i.jquery?
r.pushStack(i.get()):i,!1):void 0):t.error("no such 
method '"+n+"' for "+e+" widget 
instance"):t.error("cannot call methods on "+e+" prior 
to initialization; "+"attempted to call method 
'"+n+"'")}):r=void 0:
(a.length&&(n=t.widget.extend.apply(null,
[n].concat(a))),this.each(function(){var 
e=t.data(this,s);e?(e.option(n||
{}),e._init&&e._init()):t.data(this,s,new 
i(n,this))})),r}},t.Widget=function()
{},t.Widget._childConstructors=[],t.Widget.prototype={wi
dgetName:"widget",widgetEventPrefix:"",defaultElement:"<
div>",options:{classes:{},disabled:!
1,create:null},_createWidget:function(e,i){i=t(i||
this.defaultElement||this)
[0],this.element=t(i),this.uuid=h+
+,this.eventNamespace="."+this.widgetName+this.uuid,this
.bindings=t(),this.hoverable=t(),this.focusable=t(),this
.classesElementLookup={},i!
==this&&(t.data(i,this.widgetFullName,this),this._on(!
0,this.element,{remove:function(t)
{t.target===i&&this.destroy()}}),this.document=t(i.style
?i.ownerDocument:i.document||
i),this.window=t(this.document[0].defaultView||
this.document[0].parentWindow)),this.options=t.widget.ex
tend({},this.options,this._getCreateOptions(),e),this._c



reate(),this.options.disabled&&this._setOptionDisabled(t
his.options.disabled),this._trigger("create",null,this._
getCreateEventData()),this._init()},_getCreateOptions:fu
nction()
{return{}},_getCreateEventData:t.noop,_create:t.noop,_in
it:t.noop,destroy:function(){var 
e=this;this._destroy(),t.each(this.classesElementLookup,
function(t,i)
{e._removeClass(i,t)}),this.element.off(this.eventNamesp
ace).removeData(this.widgetFullName),this.widget().off(t
his.eventNamespace).removeAttr("aria-
disabled"),this.bindings.off(this.eventNamespace)},_dest
roy:t.noop,widget:function(){return 
this.element},option:function(e,i){var 
s,n,o,a=e;if(0===arguments.length)return 
t.widget.extend({},this.options);if("string"==typeof 
e)if(a={},s=e.split("."),e=s.shift(),s.length)
{for(n=a[e]=t.widget.extend({},this.options[e]),o=0;s.le
ngth-1>o;o++)n[s[o]]=n[s[o]]||
{},n=n[s[o]];if(e=s.pop(),1===arguments.length)return 
void 0===n[e]?null:n[e];n[e]=i}
else{if(1===arguments.length)return void 
0===this.options[e]?null:this.options[e];a[e]=i}return 
this._setOptions(a),this},_setOptions:function(t){var 
e;for(e in t)this._setOption(e,t[e]);return 
this},_setOption:function(t,e)
{return"classes"===t&&this._setOptionClasses(e),this.opt
ions[t]=e,"disabled"===t&&this._setOptionDisabled(e),thi
s},_setOptionClasses:function(e){var i,s,n;for(i in 
e)n=this.classesElementLookup[i],e[i]!
==this.options.classes[i]&&n&&n.length&&(s=t(n.get()),th
is._removeClass(n,i),s.addClass(this._classes({element:s
,keys:i,classes:e,add:!
0})))},_setOptionDisabled:function(t)
{this._toggleClass(this.widget(),this.widgetFullName+"-
disabled",null,!!
t),t&&(this._removeClass(this.hoverable,null,"ui-state-



hover"),this._removeClass(this.focusable,null,"ui-state-
focus"))},enable:function(){return 
this._setOptions({disabled:!1})},disable:function()
{return this._setOptions({disabled:!
0})},_classes:function(e){function i(i,o){var 
a,r;for(r=0;i.length>r;r+
+)a=n.classesElementLookup[i[r]]||t(),a=e.add?
t(t.unique(a.get().concat(e.element.get()))):t(a.not(e.e
lement).get()),n.classesElementLookup[i[r]]=a,s.push(i[r
]),o&&e.classes[i[r]]&&s.push(e.classes[i[r]])}var 
s=[],n=this;return 
e=t.extend({element:this.element,classes:this.options.cl
asses||{}},e),this._on(e.element,
{remove:"_untrackClassesElement"}),e.keys&&i(e.keys.matc
h(/\S+/g)||[],!0),e.extra&&i(e.extra.match(/\S+/g)||
[]),s.join(" ")},_untrackClassesElement:function(e){var 
i=this;t.each(i.classesElementLookup,function(s,n){-1!
==t.inArray(e.target,n)&&(i.classesElementLookup[s]=t(n.
not(e.target).get()))})},_removeClass:function(t,e,i)
{return this._toggleClass(t,e,i,!
1)},_addClass:function(t,e,i){return 
this._toggleClass(t,e,i,!
0)},_toggleClass:function(t,e,i,s){s="boolean"==typeof 
s?s:i;var n="string"==typeof t||null===t,o={extra:n?
e:i,keys:n?t:e,element:n?this.element:t,add:s};return 
o.element.toggleClass(this._classes(o),s),this},_on:func
tion(e,i,s){var n,o=this;"boolean"!=typeof 
e&&(s=i,i=e,e=!1),s?
(i=n=t(i),this.bindings=this.bindings.add(i)):
(s=i,i=this.element,n=this.widget()),t.each(s,function(s
,a){function r(){return e||o.options.disabled!==!0&&!
t(this).hasClass("ui-state-disabled")?("string"==typeof 
a?o[a]:a).apply(o,arguments):void 0}"string"!=typeof 
a&&(r.guid=a.guid=a.guid||r.guid||t.guid++);var 
h=s.match(/^([\w:-]*)\s*(.*)
$/),l=h[1]+o.eventNamespace,c=h[2];c?
n.on(l,c,r):i.on(l,r)})},_off:function(e,i)



{i=(i||"").split(" ").join(this.eventNamespace+" ")
+this.eventNamespace,e.off(i).off(i),this.bindings=t(thi
s.bindings.not(e).get()),this.focusable=t(this.focusable
.not(e).get()),this.hoverable=t(this.hoverable.not(e).ge
t())},_delay:function(t,e){function i()
{return("string"==typeof t?s[t]:t).apply(s,arguments)}
var s=this;return setTimeout(i,e||
0)},_hoverable:function(e)
{this.hoverable=this.hoverable.add(e),this._on(e,
{mouseenter:function(e)
{this._addClass(t(e.currentTarget),null,"ui-state-
hover")},mouseleave:function(e)
{this._removeClass(t(e.currentTarget),null,"ui-state-
hover")}})},_focusable:function(e)
{this.focusable=this.focusable.add(e),this._on(e,
{focusin:function(e)
{this._addClass(t(e.currentTarget),null,"ui-state-
focus")},focusout:function(e)
{this._removeClass(t(e.currentTarget),null,"ui-state-
focus")}})},_trigger:function(e,i,s){var 
n,o,a=this.options[e];if(s=s||
{},i=t.Event(i),i.type=(e===this.widgetEventPrefix?
e:this.widgetEventPrefix+e).toLowerCase(),i.target=this.
element[0],o=i.originalEvent)for(n in o)n in i||
(i[n]=o[n]);return this.element.trigger(i,s),!
(t.isFunction(a)&&a.apply(this.element[0],
[i].concat(s))===!1||
i.isDefaultPrevented())}},t.each({show:"fadeIn",hide:"fa
deOut"},function(e,i)
{t.Widget.prototype["_"+e]=function(s,n,o)
{"string"==typeof n&&(n={effect:n});var a,r=n?n===!
0||"number"==typeof n?i:n.effect||i:e;n=n||
{},"number"==typeof n&&(n={duration:n}),a=!
t.isEmptyObject(n),n.complete=o,n.delay&&s.delay(n.delay
),a&&t.effects&&t.effects.effect[r]?s[e](n):r!==e&&s[r]?
s[r](n.duration,n.easing,o):s.queue(function(i){t(this)
[e](),o&&o.call(s[0]),i()})}}),t.widget,function()



{function e(t,e,i)
{return[parseFloat(t[0])*(u.test(t[0])?e/
100:1),parseFloat(t[1])*(u.test(t[1])?i/100:1)]}function 
i(e,i){return parseInt(t.css(e,i),10)||0}function s(e)
{var i=e[0];return 9===i.nodeType?
{width:e.width(),height:e.height(),offset:
{top:0,left:0}}:t.isWindow(i)?
{width:e.width(),height:e.height(),offset:
{top:e.scrollTop(),left:e.scrollLeft()}}:i.preventDefaul
t?{width:0,height:0,offset:{top:i.pageY,left:i.pageX}}:
{width:e.outerWidth(),height:e.outerHeight(),offset:e.of
fset()}}var n,o=Math.max,a=Math.abs,r=/left|center|
right/,h=/top|center|bottom/,l=/[\+\-]\d+(\.[\d]+)?
%?/,c=/^\w+/,u=/%
$/,d=t.fn.position;t.position={scrollbarWidth:function()
{if(void 0!==n)return n;var e,i,s=t("<div 
style='display:block;position:absolute;width:50px;height
:50px;overflow:hidden;'><div 
style='height:100px;width:auto;'></div></
div>"),o=s.children()[0];return 
t("body").append(s),e=o.offsetWidth,s.css("overflow","sc
roll"),i=o.offsetWidth,e===i&&(i=s[0].clientWidth),s.rem
ove(),n=e-i},getScrollInfo:function(e){var 
i=e.isWindow||e.isDocument?"":e.element.css("overflow-
x"),s=e.isWindow||
e.isDocument?"":e.element.css("overflow-
y"),n="scroll"===i||"auto"===i&&e.width<e.element[0].scr
ollWidth,o="scroll"===s||"auto"===s&&e.height<e.element[
0].scrollHeight;return{width:o?
t.position.scrollbarWidth():0,height:n?
t.position.scrollbarWidth():0}},getWithinInfo:function(e
){var i=t(e||window),s=t.isWindow(i[0]),n=!!
i[0]&&9===i[0].nodeType,o=!s&&!
n;return{element:i,isWindow:s,isDocument:n,offset:o?
t(e).offset():
{left:0,top:0},scrollLeft:i.scrollLeft(),scrollTop:i.scr
ollTop(),width:i.outerWidth(),height:i.outerHeight()}}},



t.fn.position=function(n){if(!n||!n.of)return 
d.apply(this,arguments);n=t.extend({},n);var 
u,p,f,g,m,_,v=t(n.of),b=t.position.getWithinInfo(n.withi
n),y=t.position.getScrollInfo(b),w=(n.collision||"flip")
.split(" "),k={};return 
_=s(v),v[0].preventDefault&&(n.at="left 
top"),p=_.width,f=_.height,g=_.offset,m=t.extend({},g),t
.each(["my","at"],function(){var 
t,e,i=(n[this]||"").split(" 
");1===i.length&&(i=r.test(i[0])?
i.concat(["center"]):h.test(i[0])?["center"].concat(i):
["center","center"]),i[0]=r.test(i[0])?
i[0]:"center",i[1]=h.test(i[1])?
i[1]:"center",t=l.exec(i[0]),e=l.exec(i[1]),k[this]=[t?
t[0]:0,e?e[0]:0],n[this]=[c.exec(i[0])[0],c.exec(i[1])
[0]]}),1===w.length&&(w[1]=w[0]),"right"===n.at[0]?
m.left+=p:"center"===n.at[0]&&(m.left+=p/
2),"bottom"===n.at[1]?
m.top+=f:"center"===n.at[1]&&(m.top+=f/
2),u=e(k.at,p,f),m.left+=u[0],m.top+=u[1],this.each(func
tion(){var 
s,r,h=t(this),l=h.outerWidth(),c=h.outerHeight(),d=i(thi
s,"marginLeft"),_=i(this,"marginTop"),x=l+d+i(this,"marg
inRight")+y.width,C=c+_+i(this,"marginBottom")
+y.height,D=t.extend({},m),I=e(k.my,h.outerWidth(),h.out
erHeight());"right"===n.my[0]?D.left-
=l:"center"===n.my[0]&&(D.left-=l/2),"bottom"===n.my[1]?
D.top-=c:"center"===n.my[1]&&(D.top-=c/
2),D.left+=I[0],D.top+=I[1],s={marginLeft:d,marginTop:_}
,t.each(["left","top"],function(e,i)
{t.ui.position[w[e]]&&t.ui.position[w[e]][i](D,
{targetWidth:p,targetHeight:f,elemWidth:l,elemHeight:c,c
ollisionPosition:s,collisionWidth:x,collisionHeight:C,of
fset:
[u[0]+I[0],u[1]+I[1]],my:n.my,at:n.at,within:b,elem:h})}
),n.using&&(r=function(t){var e=g.left-D.left,i=e+p-
l,s=g.top-D.top,r=s+f-c,u={target:



{element:v,left:g.left,top:g.top,width:p,height:f},eleme
nt:
{element:h,left:D.left,top:D.top,width:l,height:c},horiz
ontal:0>i?"left":e>0?"right":"center",vertical:0>r?"top"
:s>0?"bottom":"middle"};l>p&&p>a(e+i)&&(u.horizontal="ce
nter"),c>f&&f>a(s+r)&&(u.vertical="middle"),u.important=
o(a(e),a(i))>o(a(s),a(r))?"horizontal":"vertical",n.usin
g.call(this,t,u)}),h.offset(t.extend(D,
{using:r}))})},t.ui.position={fit:{left:function(t,e)
{var i,s=e.within,n=s.isWindow?
s.scrollLeft:s.offset.left,a=s.width,r=t.left-
e.collisionPosition.marginLeft,h=n-
r,l=r+e.collisionWidth-a-n;e.collisionWidth>a?h>0&&0>=l?
(i=t.left+h+e.collisionWidth-a-n,t.left+=h-
i):t.left=l>0&&0>=h?n:h>l?n+a-e.collisionWidth:n:h>0?
t.left+=h:l>0?t.left-=l:t.left=o(t.left-
r,t.left)},top:function(t,e){var 
i,s=e.within,n=s.isWindow?
s.scrollTop:s.offset.top,a=e.within.height,r=t.top-
e.collisionPosition.marginTop,h=n-
r,l=r+e.collisionHeight-a-n;e.collisionHeight>a?
h>0&&0>=l?(i=t.top+h+e.collisionHeight-a-n,t.top+=h-
i):t.top=l>0&&0>=h?n:h>l?n+a-e.collisionHeight:n:h>0?
t.top+=h:l>0?t.top-=l:t.top=o(t.top-r,t.top)}},flip:
{left:function(t,e){var 
i,s,n=e.within,o=n.offset.left+n.scrollLeft,r=n.width,h=
n.isWindow?n.scrollLeft:n.offset.left,l=t.left-
e.collisionPosition.marginLeft,c=l-
h,u=l+e.collisionWidth-r-h,d="left"===e.my[0]?-
e.elemWidth:"right"===e.my[0]?
e.elemWidth:0,p="left"===e.at[0]?
e.targetWidth:"right"===e.at[0]?-
e.targetWidth:0,f=-2*e.offset[0];0>c?
(i=t.left+d+p+f+e.collisionWidth-r-o,(0>i||
a(c)>i)&&(t.left+=d+p+f)):u>0&&(s=t.left-
e.collisionPosition.marginLeft+d+p+f-h,(s>0||
u>a(s))&&(t.left+=d+p+f))},top:function(t,e){var 



i,s,n=e.within,o=n.offset.top+n.scrollTop,r=n.height,h=n
.isWindow?n.scrollTop:n.offset.top,l=t.top-
e.collisionPosition.marginTop,c=l-
h,u=l+e.collisionHeight-r-h,d="top"===e.my[1],p=d?-
e.elemHeight:"bottom"===e.my[1]?
e.elemHeight:0,f="top"===e.at[1]?
e.targetHeight:"bottom"===e.at[1]?-
e.targetHeight:0,g=-2*e.offset[1];0>c?
(s=t.top+p+f+g+e.collisionHeight-r-o,(0>s||
a(c)>s)&&(t.top+=p+f+g)):u>0&&(i=t.top-
e.collisionPosition.marginTop+p+f+g-h,(i>0||
u>a(i))&&(t.top+=p+f+g))}},flipfit:{left:function()
{t.ui.position.flip.left.apply(this,arguments),t.ui.posi
tion.fit.left.apply(this,arguments)},top:function()
{t.ui.position.flip.top.apply(this,arguments),t.ui.posit
ion.fit.top.apply(this,arguments)}}}}
(),t.ui.position,t.extend(t.expr[":"],
{data:t.expr.createPseudo?
t.expr.createPseudo(function(e){return function(i)
{return!!t.data(i,e)}}):function(e,i,s){return!!
t.data(e,s[3])}}),t.fn.extend({disableSelection:function
(){var t="onselectstart"in 
document.createElement("div")?"selectstart":"mousedown";
return function(){return this.on(t+".ui-
disableSelection",function(t){t.preventDefault()})}}
(),enableSelection:function(){return this.off(".ui-
disableSelection")}});var c="ui-effects-",u="ui-effects-
style",d="ui-effects-animated",p=t;t.effects={effect:
{}},function(t,e){function i(t,e,i){var s=u[e.type]||
{};return null==t?i||!e.def?null:e.def:(t=s.floor?
~~t:parseFloat(t),isNaN(t)?e.def:s.mod?(t+s.mod)
%s.mod:0>t?0:t>s.max?s.max:t)}function s(i){var 
s=l(),n=s._rgba=[];return 
i=i.toLowerCase(),f(h,function(t,o){var 
a,r=o.re.exec(i),h=r&&o.parse(r),l=o.space||"rgba";retur
n h?(a=s[l]
(h),s[c[l].cache]=a[c[l].cache],n=s._rgba=a._rgba,!



1):e}),n.length?
("0,0,0,0"===n.join()&&t.extend(n,o.transparent),s):o[i]
}function n(t,e,i){return i=(i+1)%1,1>6*i?t+6*(e-
t)*i:1>2*i?e:2>3*i?t+6*(e-t)*(2/3-i):t}var 
o,a="backgroundColor borderBottomColor borderLeftColor 
borderRightColor borderTopColor color columnRuleColor 
outlineColor textDecorationColor textEmphasisColor",r=/
^([\-+])=\s*(\d+\.?\d*)/,h=[{re:/rgba?\(\s*(\d{1,3})\s*,
\s*(\d{1,3})\s*,\s*(\d{1,3})\s*(?:,\s*(\d?(?:\.\d+)?)
\s*)?\)/,parse:function(t)
{return[t[1],t[2],t[3],t[4]]}},{re:/rgba?\(\s*(\d+(?:\.
\d+)?)\%\s*,\s*(\d+(?:\.\d+)?)\%\s*,\s*(\d+(?:\.\d+)?)\%
\s*(?:,\s*(\d?(?:\.\d+)?)\s*)?\)/,parse:function(t)
{return[2.55*t[1],2.55*t[2],2.55*t[3],t[4]]}},{re:/#([a-
f0-9]{2})([a-f0-9]{2})([a-f0-9]{2})/,parse:function(t)
{return[parseInt(t[1],16),parseInt(t[2],16),parseInt(t[3
],16)]}},{re:/#([a-f0-9])([a-f0-9])([a-
f0-9])/,parse:function(t)
{return[parseInt(t[1]+t[1],16),parseInt(t[2]+t[2],16),pa
rseInt(t[3]+t[3],16)]}},{re:/hsla?\(\s*(\d+(?:\.\d+)?)
\s*,\s*(\d+(?:\.\d+)?)\%\s*,\s*(\d+(?:\.\d+)?)\%\s*(?:,
\s*(\d?(?:\.\d+)?)\s*)?
\)/,space:"hsla",parse:function(t){return[t[1],t[2]/
100,t[3]/100,t[4]]}}],l=t.Color=function(e,i,s,n){return 
new t.Color.fn.parse(e,i,s,n)},c={rgba:{props:{red:
{idx:0,type:"byte"},green:{idx:1,type:"byte"},blue:
{idx:2,type:"byte"}}},hsla:{props:{hue:
{idx:0,type:"degrees"},saturation:
{idx:1,type:"percent"},lightness:
{idx:2,type:"percent"}}}},u={"byte":{floor:!
0,max:255},percent:{max:1},degrees:{mod:360,floor:!
0}},d=l.support={},p=t("<p>")
[0],f=t.each;p.style.cssText="background-
color:rgba(1,1,1,.5)",d.rgba=p.style.backgroundColor.ind
exOf("rgba")>-1,f(c,function(t,e)
{e.cache="_"+t,e.props.alpha={idx:3,type:"percent",def:1
}}),l.fn=t.extend(l.prototype,{parse:function(n,a,r,h)



{if(n===e)return this._rgba=[null,null,null,null],this;
(n.jquery||n.nodeType)&&(n=t(n).css(a),a=e);var 
u=this,d=t.type(n),p=this._rgba=[];return a!
==e&&(n=[n,a,r,h],d="array"),"string"===d?
this.parse(s(n)||o._default):"array"===d?
(f(c.rgba.props,function(t,e)
{p[e.idx]=i(n[e.idx],e)}),this):"object"===d?(n 
instanceof l?f(c,function(t,e)
{n[e.cache]&&(u[e.cache]=n[e.cache].slice())}):f(c,funct
ion(e,s){var o=s.cache;f(s.props,function(t,e){if(!
u[o]&&s.to){if("alpha"===t||
null==n[t])return;u[o]=s.to(u._rgba)}u[o]
[e.idx]=i(n[t],e,!
0)}),u[o]&&0>t.inArray(null,u[o].slice(0,3))&&(u[o]
[3]=1,s.from&&(u._rgba=s.from(u[o])))}),this):e},is:func
tion(t){var i=l(t),s=!0,n=this;return f(c,function(t,o)
{var a,r=i[o.cache];return r&&(a=n[o.cache]||
o.to&&o.to(n._rgba)||[],f(o.props,function(t,i){return 
null!=r[i.idx]?
s=r[i.idx]===a[i.idx]:e})),s}),s},_space:function(){var 
t=[],e=this;return f(c,function(i,s)
{e[s.cache]&&t.push(i)}),t.pop()},transition:function(t,
e){var s=l(t),n=s._space(),o=c[n],a=0===this.alpha()?
l("transparent"):this,r=a[o.cache]||
o.to(a._rgba),h=r.slice();return 
s=s[o.cache],f(o.props,function(t,n){var 
o=n.idx,a=r[o],l=s[o],c=u[n.type]||{};null!
==l&&(null===a?h[o]=l:(c.mod&&(l-a>c.mod/2?a+=c.mod:a-
l>c.mod/2&&(a-=c.mod)),h[o]=i((l-a)*e+a,n)))}),this[n]
(h)},blend:function(e){if(1===this._rgba[3])return 
this;var 
i=this._rgba.slice(),s=i.pop(),n=l(e)._rgba;return 
l(t.map(i,function(t,e){return(1-s)*n[e]
+s*t}))},toRgbaString:function(){var 
e="rgba(",i=t.map(this._rgba,function(t,e){return 
null==t?e>2?1:0:t});return 
1===i[3]&&(i.pop(),e="rgb("),e+i.join()



+")"},toHslaString:function(){var 
e="hsla(",i=t.map(this.hsla(),function(t,e){return 
null==t&&(t=e>2?1:0),e&&3>e&&(t=Math.round(100*t)
+"%"),t});return 1===i[3]&&(i.pop(),e="hsl("),e+i.join()
+")"},toHexString:function(e){var 
i=this._rgba.slice(),s=i.pop();return 
e&&i.push(~~(255*s)),"#"+t.map(i,function(t){return 
t=(t||
0).toString(16),1===t.length?"0"+t:t}).join("")},toStrin
g:function(){return 
0===this._rgba[3]?"transparent":this.toRgbaString()}}),l
.fn.parse.prototype=l.fn,c.hsla.to=function(t)
{if(null==t[0]||null==t[1]||
null==t[2])return[null,null,null,t[3]];var e,i,s=t[0]/
255,n=t[1]/255,o=t[2]/
255,a=t[3],r=Math.max(s,n,o),h=Math.min(s,n,o),l=r-
h,c=r+h,u=.5*c;return e=h===r?0:s===r?60*(n-o)/
l+360:n===r?60*(o-s)/l+120:60*(s-n)/l+240,i=0===l?
0:.5>=u?l/c:l/(2-c),[Math.round(e)%360,i,u,null==a?
1:a]},c.hsla.from=function(t){if(null==t[0]||
null==t[1]||null==t[2])return[null,null,null,t[3]];var 
e=t[0]/360,i=t[1],s=t[2],o=t[3],a=.5>=s?s*(1+i):s+i-
s*i,r=2*s-
a;return[Math.round(255*n(r,a,e+1/3)),Math.round(255*n(r
,a,e)),Math.round(255*n(r,a,e-1/3)),o]},f(c,function(s,n
){var 
o=n.props,a=n.cache,h=n.to,c=n.from;l.fn[s]=function(s)
{if(h&&!this[a]&&(this[a]=h(this._rgba)),s===e)return 
this[a].slice();var 
n,r=t.type(s),u="array"===r||"object"===r?
s:arguments,d=this[a].slice();return f(o,function(t,e)
{var s=u["object"===r?
t:e.idx];null==s&&(s=d[e.idx]),d[e.idx]=i(s,e)}),c?
(n=l(c(d)),n[a]=d,n):l(d)},f(o,function(e,i){l.fn[e]||
(l.fn[e]=function(n){var o,a=t.type(n),h="alpha"===e?
this._hsla?"hsla":"rgba":s,l=this[h]
(),c=l[i.idx];return"undefined"===a?c:



("function"===a&&(n=n.call(this,c),a=t.type(n)),null==n&
&i.empty?this:
("string"===a&&(o=r.exec(n),o&&(n=c+parseFloat(o[2])*("+
"===o[1]?1:-1))),l[i.idx]=n,this[h]
(l)))})})}),l.hook=function(e){var i=e.split(" 
");f(i,function(e,i){t.cssHooks[i]={set:function(e,n)
{var o,a,r="";if("transparent"!==n&&("string"!
==t.type(n)||(o=s(n)))){if(n=l(o||n),!d.rgba&&1!
==n._rgba[3]){for(a="backgroundColor"===i?
e.parentNode:e;
(""===r||"transparent"===r)&&a&&a.style;)try{r=t.css(a,"
backgroundColor"),a=a.parentNode}catch(h){}
n=n.blend(r&&"transparent"!==r?r:"_default")}
n=n.toRgbaString()}try{e.style[i]=n}catch(h)
{}}},t.fx.step[i]=function(e){e.colorInit||
(e.start=l(e.elem,i),e.end=l(e.end),e.colorInit=!
0),t.cssHooks[i].set(e.elem,e.start.transition(e.end,e.p
os))}})},l.hook(a),t.cssHooks.borderColor={expand:functi
on(t){var e={};return 
f(["Top","Right","Bottom","Left"],function(i,s)
{e["border"+s+"Color"]=t}),e}},o=t.Color.names={aqua:"#0
0ffff",black:"#000000",blue:"#0000ff",fuchsia:"#ff00ff",
gray:"#808080",green:"#008000",lime:"#00ff00",maroon:"#8
00000",navy:"#000080",olive:"#808000",purple:"#800080",r
ed:"#ff0000",silver:"#c0c0c0",teal:"#008080",white:"#fff
fff",yellow:"#ffff00",transparent:
[null,null,null,0],_default:"#ffffff"}}(p),function()
{function e(e){var i,s,n=e.ownerDocument.defaultView?
e.ownerDocument.defaultView.getComputedStyle(e,null):e.c
urrentStyle,o={};if(n&&n.length&&n[0]&&n[n[0]])for(s=n.l
ength;s--;)i=n[s],"string"==typeof 
n[i]&&(o[t.camelCase(i)]=n[i]);else for(i in 
n)"string"==typeof n[i]&&(o[i]=n[i]);return o}function 
i(e,i){var s,o,a={};for(s in i)o=i[s],e[s]!==o&&(n[s]||
(t.fx.step[s]||!isNaN(parseFloat(o)))&&(a[s]=o));return 
a}var 
s=["add","remove","toggle"],n={border:1,borderBottom:1,b



orderColor:1,borderLeft:1,borderRight:1,borderTop:1,bord
erWidth:1,margin:1,padding:1};t.each(["borderLeftStyle",
"borderRightStyle","borderBottomStyle","borderTopStyle"]
,function(e,i){t.fx.step[i]=function(t){("none"!
==t.end&&!t.setAttr||1===t.pos&&!
t.setAttr)&&(p.style(t.elem,i,t.end),t.setAttr=!
0)}}),t.fn.addBack||(t.fn.addBack=function(t){return 
this.add(null==t?
this.prevObject:this.prevObject.filter(t))}),t.effects.a
nimateClass=function(n,o,a,r){var 
h=t.speed(o,a,r);return this.queue(function(){var 
o,a=t(this),r=a.attr("class")||"",l=h.children?
a.find("*").addBack():a;l=l.map(function(){var 
i=t(this);return{el:i,start:e(this)}}),o=function()
{t.each(s,function(t,e){n[e]&&a[e+"Class"]
(n[e])})},o(),l=l.map(function(){return 
this.end=e(this.el[0]),this.diff=i(this.start,this.end),
this}),a.attr("class",r),l=l.map(function(){var 
e=this,i=t.Deferred(),s=t.extend({},h,{queue:!
1,complete:function(){i.resolve(e)}});return 
this.el.animate(this.diff,s),i.promise()}),t.when.apply(
t,l.get()).done(function()
{o(),t.each(arguments,function(){var 
e=this.el;t.each(this.diff,function(t)
{e.css(t,"")})}),h.complete.call(a[0])})})},t.fn.extend(
{addClass:function(e){return function(i,s,n,o){return s?
t.effects.animateClass.call(this,
{add:i},s,n,o):e.apply(this,arguments)}}
(t.fn.addClass),removeClass:function(e){return 
function(i,s,n,o){return arguments.length>1?
t.effects.animateClass.call(this,
{remove:i},s,n,o):e.apply(this,arguments)}}
(t.fn.removeClass),toggleClass:function(e){return 
function(i,s,n,o,a){return"boolean"==typeof s||void 
0===s?n?t.effects.animateClass.call(this,s?{add:i}:
{remove:i},n,o,a):e.apply(this,arguments):t.effects.anim
ateClass.call(this,{toggle:i},s,n,o)}}



(t.fn.toggleClass),switchClass:function(e,i,s,n,o)
{return t.effects.animateClass.call(this,
{add:i,remove:e},s,n,o)}})}(),function(){function 
e(e,i,s,n){return 
t.isPlainObject(e)&&(i=e,e=e.effect),e={effect:e},null==
i&&(i={}),t.isFunction(i)&&(n=i,s=null,i={}),
("number"==typeof i||
t.fx.speeds[i])&&(n=s,s=i,i={}),t.isFunction(s)&&(n=s,s=
null),i&&t.extend(e,i),s=s||
i.duration,e.duration=t.fx.off?0:"number"==typeof s?s:s 
in t.fx.speeds?
t.fx.speeds[s]:t.fx.speeds._default,e.complete=n||
i.complete,e}function i(e){return!e||"number"==typeof 
e||t.fx.speeds[e]?!0:"string"!=typeof e||
t.effects.effect[e]?t.isFunction(e)?!0:"object"!=typeof 
e||e.effect?!1:!0:!0}function s(t,e){var 
i=e.outerWidth(),s=e.outerHeight(),n=/^rect\((-?\d*\.?
\d*px|-?\d+%|auto),?\s*(-?\d*\.?\d*px|-?\d+%|auto),?
\s*(-?\d*\.?\d*px|-?\d+%|auto),?\s*(-?\d*\.?\d*px|-?\d+
%|auto)\)$/,o=n.exec(t)||
["",0,i,s,0];return{top:parseFloat(o[1])||
0,right:"auto"===o[2]?
i:parseFloat(o[2]),bottom:"auto"===o[3]?
s:parseFloat(o[3]),left:parseFloat(o[4])||0}}
t.expr&&t.expr.filters&&t.expr.filters.animated&&(t.expr
.filters.animated=function(e){return function(i)
{return!!t(i).data(d)||e(i)}}
(t.expr.filters.animated)),t.uiBackCompat!==!
1&&t.extend(t.effects,{save:function(t,e){for(var 
i=0,s=e.length;s>i;i++)null!
==e[i]&&t.data(c+e[i],t[0].style[e[i]])},restore:functio
n(t,e){for(var i,s=0,n=e.length;n>s;s++)null!
==e[s]&&(i=t.data(c+e[s]),t.css(e[s],i))},setMode:functi
on(t,e)
{return"toggle"===e&&(e=t.is(":hidden")?"show":"hide"),e
},createWrapper:function(e){if(e.parent().is(".ui-
effects-wrapper"))return e.parent();var 



i={width:e.outerWidth(!0),height:e.outerHeight(!
0),"float":e.css("float")},s=t("<div></
div>").addClass("ui-effects-
wrapper").css({fontSize:"100%",background:"transparent",
border:"none",margin:0,padding:0}),n={width:e.width(),he
ight:e.height()},o=document.activeElement;try{o.id}
catch(a){o=document.body}return e.wrap(s),(e[0]===o||
t.contains(e[0],o))&&t(o).trigger("focus"),s=e.parent(),
"static"===e.css("position")?
(s.css({position:"relative"}),e.css({position:"relative"
})):(t.extend(i,
{position:e.css("position"),zIndex:e.css("z-
index")}),t.each(["top","left","bottom","right"],functio
n(t,s)
{i[s]=e.css(s),isNaN(parseInt(i[s],10))&&(i[s]="auto")})
,e.css({position:"relative",top:0,left:0,right:"auto",bo
ttom:"auto"})),e.css(n),s.css(i).show()},removeWrapper:f
unction(e){var i=document.activeElement;return 
e.parent().is(".ui-effects-
wrapper")&&(e.parent().replaceWith(e),(e[0]===i||
t.contains(e[0],i))&&t(i).trigger("focus")),e}}),t.exten
d(t.effects,{version:"1.12.1",define:function(e,i,s)
{return s||
(s=i,i="effect"),t.effects.effect[e]=s,t.effects.effect[
e].mode=i,s},scaledDimensions:function(t,e,i)
{if(0===e)return{height:0,width:0,outerHeight:0,outerWid
th:0};var s="horizontal"!==i?(e||100)/
100:1,n="vertical"!==i?(e||100)/
100:1;return{height:t.height()*n,width:t.width()*s,outer
Height:t.outerHeight()*n,outerWidth:t.outerWidth()*s}},c
lipToBox:function(t){return{width:t.clip.right-
t.clip.left,height:t.clip.bottom-
t.clip.top,left:t.clip.left,top:t.clip.top}},unshift:fun
ction(t,e,i){var s=t.queue();e>1&&s.splice.apply(s,
[1,0].concat(s.splice(e,i))),t.dequeue()},saveStyle:func
tion(t)
{t.data(u,t[0].style.cssText)},restoreStyle:function(t)



{t[0].style.cssText=t.data(u)||"",t.removeData(u)},mode:
function(t,e){var 
i=t.is(":hidden");return"toggle"===e&&(e=i?"show":"hide"
),
(i?"hide"===e:"show"===e)&&(e="none"),e},getBaseline:fun
ction(t,e){var i,s;switch(t[0])
{case"top":i=0;break;case"middle":i=.5;break;case"bottom
":i=1;break;default:i=t[0]/e.height}switch(t[1])
{case"left":s=0;break;case"center":s=.5;break;case"right
":s=1;break;default:s=t[1]/e.width}
return{x:s,y:i}},createPlaceholder:function(e){var 
i,s=e.css("position"),n=e.position();return 
e.css({marginTop:e.css("marginTop"),marginBottom:e.css("
marginBottom"),marginLeft:e.css("marginLeft"),marginRigh
t:e.css("marginRight")}).outerWidth(e.outerWidth()).oute
rHeight(e.outerHeight()),/^(static|
relative)/.test(s)&&(s="absolute",i=t("<"+e[0].nodeName+
">").insertAfter(e).css({display:/^(inline|
ruby)/.test(e.css("display"))?"inline-
block":"block",visibility:"hidden",marginTop:e.css("marg
inTop"),marginBottom:e.css("marginBottom"),marginLeft:e.
css("marginLeft"),marginRight:e.css("marginRight"),"floa
t":e.css("float")}).outerWidth(e.outerWidth()).outerHeig
ht(e.outerHeight()).addClass("ui-effects-
placeholder"),e.data(c+"placeholder",i)),e.css({position
:s,left:n.left,top:n.top}),i},removePlaceholder:function
(t){var 
e=c+"placeholder",i=t.data(e);i&&(i.remove(),t.removeDat
a(e))},cleanUp:function(e)
{t.effects.restoreStyle(e),t.effects.removePlaceholder(e
)},setTransition:function(e,i,s,n){return n=n||
{},t.each(i,function(t,i){var 
o=e.cssUnit(i);o[0]>0&&(n[i]=o[0]*s+o[1])}),n}}),t.fn.ex
tend({effect:function(){function i(e){function i()
{r.removeData(d),t.effects.cleanUp(r),"hide"===s.mode&&r
.hide(),a()}function a()
{t.isFunction(h)&&h.call(r[0]),t.isFunction(e)&&e()}var 



r=t(this);s.mode=c.shift(),t.uiBackCompat===!1||
o?"none"===s.mode?(r[l](),a()):n.call(r[0],s,i):
(r.is(":hidden")?"hide"===l:"show"===l)?(r[l]
(),a()):n.call(r[0],s,a)}var 
s=e.apply(this,arguments),n=t.effects.effect[s.effect],o
=n.mode,a=s.queue,r=a||"fx",h=s.complete,l=s.mode,c=[],u
=function(e){var i=t(this),s=t.effects.mode(i,l)||
o;i.data(d,!0),c.push(s),o&&("show"===s||
s===o&&"hide"===s)&&i.show(),o&&"none"===s||
t.effects.saveStyle(i),t.isFunction(e)&&e()};return 
t.fx.off||!n?l?this[l]
(s.duration,h):this.each(function()
{h&&h.call(this)}):a===!1?
this.each(u).each(i):this.queue(r,u).queue(r,i)},show:fu
nction(t){return function(s){if(i(s))return 
t.apply(this,arguments);var 
n=e.apply(this,arguments);return 
n.mode="show",this.effect.call(this,n)}}
(t.fn.show),hide:function(t){return function(s)
{if(i(s))return t.apply(this,arguments);var 
n=e.apply(this,arguments);return 
n.mode="hide",this.effect.call(this,n)}}
(t.fn.hide),toggle:function(t){return function(s)
{if(i(s)||"boolean"==typeof s)return 
t.apply(this,arguments);var 
n=e.apply(this,arguments);return 
n.mode="toggle",this.effect.call(this,n)}}
(t.fn.toggle),cssUnit:function(e){var 
i=this.css(e),s=[];return 
t.each(["em","px","%","pt"],function(t,e)
{i.indexOf(e)>0&&(s=[parseFloat(i),e])}),s},cssClip:func
tion(t){return t?this.css("clip","rect("+t.top+"px 
"+t.right+"px "+t.bottom+"px 
"+t.left+"px)"):s(this.css("clip"),this)},transfer:funct
ion(e,i){var 
s=t(this),n=t(e.to),o="fixed"===n.css("position"),a=t("b
ody"),r=o?a.scrollTop():0,h=o?



a.scrollLeft():0,l=n.offset(),c={top:l.top-
r,left:l.left-
h,height:n.innerHeight(),width:n.innerWidth()},u=s.offse
t(),d=t("<div class='ui-effects-transfer'></
div>").appendTo("body").addClass(e.className).css({top:u
.top-r,left:u.left-
h,height:s.innerHeight(),width:s.innerWidth(),position:o
?"fixed":"absolute"}).animate(c,e.duration,e.easing,func
tion()
{d.remove(),t.isFunction(i)&&i()})}}),t.fx.step.clip=fun
ction(e){e.clipInit||
(e.start=t(e.elem).cssClip(),"string"==typeof 
e.end&&(e.end=s(e.end,e.elem)),e.clipInit=!
0),t(e.elem).cssClip({top:e.pos*(e.end.top-e.start.top)
+e.start.top,right:e.pos*(e.end.right-e.start.right)
+e.start.right,bottom:e.pos*(e.end.bottom-
e.start.bottom)+e.start.bottom,left:e.pos*(e.end.left-
e.start.left)+e.start.left})}}(),function(){var 
e={};t.each(["Quad","Cubic","Quart","Quint","Expo"],func
tion(t,i){e[i]=function(e){return 
Math.pow(e,t+2)}}),t.extend(e,{Sine:function(t){return 
1-Math.cos(t*Math.PI/2)},Circ:function(t){return 1-
Math.sqrt(1-t*t)},Elastic:function(t){return 0===t||
1===t?t:-
Math.pow(2,8*(t-1))*Math.sin((80*(t-1)-7.5)*Math.PI/
15)},Back:function(t){return 
t*t*(3*t-2)},Bounce:function(t){for(var e,i=4;
((e=Math.pow(2,--i))-1)/11>t;);return 1/Math.pow(4,3-
i)-7.5625*Math.pow((3*e-2)/22-
t,2)}}),t.each(e,function(e,i)
{t.easing["easeIn"+e]=i,t.easing["easeOut"+e]=function(t
){return 1-i(1-t)},t.easing["easeInOut"+e]=function(t)
{return.5>t?i(2*t)/2:1-i(-2*t+2)/2}})}();var 
f=t.effects;t.effects.define("blind","hide",function(e,i
){var s={up:["bottom","top"],vertical:
["bottom","top"],down:["top","bottom"],left:
["right","left"],horizontal:["right","left"],right:



["left","right"]},n=t(this),o=e.direction||"up",a=n.cssC
lip(),r={clip:t.extend({},a)},h=t.effects.createPlacehol
der(n);r.clip[s[o][0]]=r.clip[s[o]
[1]],"show"===e.mode&&(n.cssClip(r.clip),h&&h.css(t.effe
cts.clipToBox(r)),r.clip=a),h&&h.animate(t.effects.clipT
oBox(r),e.duration,e.easing),n.animate(r,{queue:!
1,duration:e.duration,easing:e.easing,complete:i})}),t.e
ffects.define("bounce",function(e,i){var 
s,n,o,a=t(this),r=e.mode,h="hide"===r,l="show"===r,c=e.d
irection||"up",u=e.distance,d=e.times||5,p=2*d+(l||h?
1:0),f=e.duration/
p,g=e.easing,m="up"===c||"down"===c?"top":"left",_="up"=
==c||"left"===c,v=0,b=a.queue().length;for(t.effects.cre
atePlaceholder(a),o=a.css(m),u||
(u=a["top"===m?"outerHeight":"outerWidth"]()/
3),l&&(n={opacity:1},n[m]=o,a.css("opacity",0).css(m,_?
2*-u:2*u).animate(n,f,g)),h&&(u/
=Math.pow(2,d-1)),n={},n[m]=o;d>v;v++)s={},s[m]=(_?"-
=":"+=")+u,a.animate(s,f,g).animate(n,f,g),u=h?2*u:u/
2;h&&(s={opacity:0},s[m]=(_?"-=":"+=")
+u,a.animate(s,f,g)),a.queue(i),t.effects.unshift(a,b,p+
1)}),t.effects.define("clip","hide",function(e,i){var 
s,n={},o=t(this),a=e.direction||"vertical",r="both"===a,
h=r||"horizontal"===a,l=r||"vertical"===a;s=o.cssClip(),
n.clip={top:l?(s.bottom-s.top)/2:s.top,right:h?(s.right-
s.left)/2:s.right,bottom:l?(s.bottom-s.top)/
2:s.bottom,left:h?(s.right-s.left)/
2:s.left},t.effects.createPlaceholder(o),"show"===e.mode
&&(o.cssClip(n.clip),n.clip=s),o.animate(n,{queue:!
1,duration:e.duration,easing:e.easing,complete:i})}),t.e
ffects.define("drop","hide",function(e,i){var 
s,n=t(this),o=e.mode,a="show"===o,r=e.direction||"left",
h="up"===r||"down"===r?"top":"left",l="up"===r||"left"==
=r?"-=":"+=",c="+="===l?"-
=":"+=",u={opacity:0};t.effects.createPlaceholder(n),s=e
.distance||n["top"===h?"outerHeight":"outerWidth"](!0)/
2,u[h]=l+s,a&&(n.css(u),u[h]=c+s,u.opacity=1),n.animate(



u,{queue:!
1,duration:e.duration,easing:e.easing,complete:i})}),t.e
ffects.define("explode","hide",function(e,i){function 
s(){b.push(this),b.length===u*d&&n()}function n()
{p.css({visibility:"visible"}),t(b).remove(),i()}var 
o,a,r,h,l,c,u=e.pieces?
Math.round(Math.sqrt(e.pieces)):3,d=u,p=t(this),f=e.mode
,g="show"===f,m=p.show().css("visibility","hidden").offs
et(),_=Math.ceil(p.outerWidth()/
d),v=Math.ceil(p.outerHeight()/u),b=[];for(o=0;u>o;o+
+)for(h=m.top+o*v,c=o-(u-1)/2,a=0;d>a;a+
+)r=m.left+a*_,l=a-(d-1)/
2,p.clone().appendTo("body").wrap("<div></
div>").css({position:"absolute",visibility:"visible",lef
t:-a*_,top:-o*v}).parent().addClass("ui-effects-
explode").css({position:"absolute",overflow:"hidden",wid
th:_,height:v,left:r+(g?l*_:0),top:h+(g?
c*v:0),opacity:g?0:1}).animate({left:r+(g?0:l*_),top:h+
(g?0:c*v),opacity:g?1:0},e.duration||
500,e.easing,s)}),t.effects.define("fade","toggle",funct
ion(e,i){var s="show"===e.mode;t(this).css("opacity",s?
0:1).animate({opacity:s?1:0},{queue:!
1,duration:e.duration,easing:e.easing,complete:i})}),t.e
ffects.define("fold","hide",function(e,i){var 
s=t(this),n=e.mode,o="show"===n,a="hide"===n,r=e.size||
15,h=/([0-9]+)%/.exec(r),l=!!e.horizFirst,c=l?
["right","bottom"]:["bottom","right"],u=e.duration/
2,d=t.effects.createPlaceholder(s),p=s.cssClip(),f={clip
:t.extend({},p)},g={clip:t.extend({},p)},m=[p[c[0]],p[c[
1]]],_=s.queue().length;h&&(r=parseInt(h[1],10)/100*m[a?
0:1]),f.clip[c[0]]=r,g.clip[c[0]]=r,g.clip[c[1]]=0,o&&(s
.cssClip(g.clip),d&&d.css(t.effects.clipToBox(g)),g.clip
=p),s.queue(function(i)
{d&&d.animate(t.effects.clipToBox(f),u,e.easing).animate
(t.effects.clipToBox(g),u,e.easing),i()}).animate(f,u,e.
easing).animate(g,u,e.easing).queue(i),t.effects.unshift
(s,_,4)}),t.effects.define("highlight","show",function(e



,i){var 
s=t(this),n={backgroundColor:s.css("backgroundColor")};"
hide"===e.mode&&(n.opacity=0),t.effects.saveStyle(s),s.c
ss({backgroundImage:"none",backgroundColor:e.color||"#ff
ff99"}).animate(n,{queue:!
1,duration:e.duration,easing:e.easing,complete:i})}),t.e
ffects.define("size",function(e,i){var 
s,n,o,a=t(this),r=["fontSize"],h=["borderTopWidth","bord
erBottomWidth","paddingTop","paddingBottom"],l=["borderL
eftWidth","borderRightWidth","paddingLeft","paddingRight
"],c=e.mode,u="effect"!
==c,d=e.scale||"both",p=e.origin||
["middle","center"],f=a.css("position"),g=a.position(),m
=t.effects.scaledDimensions(a),_=e.from||m,v=e.to||
t.effects.scaledDimensions(a,0);t.effects.createPlacehol
der(a),"show"===c&&(o=_,_=v,v=o),n={from:{y:_.height/
m.height,x:_.width/m.width},to:{y:v.height/
m.height,x:v.width/m.width}},
("box"===d||"both"===d)&&(n.from.y!
==n.to.y&&(_=t.effects.setTransition(a,h,n.from.y,_),v=t
.effects.setTransition(a,h,n.to.y,v)),n.from.x!
==n.to.x&&(_=t.effects.setTransition(a,l,n.from.x,_),v=t
.effects.setTransition(a,l,n.to.x,v))),
("content"===d||"both"===d)&&n.from.y!
==n.to.y&&(_=t.effects.setTransition(a,r,n.from.y,_),v=t
.effects.setTransition(a,r,n.to.y,v)),p&&(s=t.effects.ge
tBaseline(p,m),_.top=(m.outerHeight-
_.outerHeight)*s.y+g.top,_.left=(m.outerWidth-
_.outerWidth)*s.x+g.left,v.top=(m.outerHeight-
v.outerHeight)*s.y+g.top,v.left=(m.outerWidth-
v.outerWidth)*s.x+g.left),a.css(_),
("content"===d||"both"===d)&&(h=h.concat(["marginTop","m
arginBottom"]).concat(r),l=l.concat(["marginLeft","margi
nRight"]),a.find("*[width]").each(function(){var 
i=t(this),s=t.effects.scaledDimensions(i),o={height:s.he
ight*n.from.y,width:s.width*n.from.x,outerHeight:s.outer
Height*n.from.y,outerWidth:s.outerWidth*n.from.x},a={hei



ght:s.height*n.to.y,width:s.width*n.to.x,outerHeight:s.h
eight*n.to.y,outerWidth:s.width*n.to.x};n.from.y!
==n.to.y&&(o=t.effects.setTransition(i,h,n.from.y,o),a=t
.effects.setTransition(i,h,n.to.y,a)),n.from.x!
==n.to.x&&(o=t.effects.setTransition(i,l,n.from.x,o),a=t
.effects.setTransition(i,l,n.to.x,a)),u&&t.effects.saveS
tyle(i),i.css(o),i.animate(a,e.duration,e.easing,functio
n(){u&&t.effects.restoreStyle(i)})})),a.animate(v,
{queue:!
1,duration:e.duration,easing:e.easing,complete:function(
){var 
e=a.offset();0===v.opacity&&a.css("opacity",_.opacity),u
||
(a.css("position","static"===f?"relative":f).offset(e),t
.effects.saveStyle(a)),i()}})}),t.effects.define("scale"
,function(e,i){var 
s=t(this),n=e.mode,o=parseInt(e.percent,10)||
(0===parseInt(e.percent,10)?0:"effect"!==n?
0:100),a=t.extend(!0,
{from:t.effects.scaledDimensions(s),to:t.effects.scaledD
imensions(s,o,e.direction||"both"),origin:e.origin||
["middle","center"]},e);e.fade&&(a.from.opacity=1,a.to.o
pacity=0),t.effects.effect.size.call(this,a,i)}),t.effec
ts.define("puff","hide",function(e,i){var s=t.extend(!0,
{},e,{fade:!0,percent:parseInt(e.percent,10)||
150});t.effects.effect.scale.call(this,s,i)}),t.effects.
define("pulsate","show",function(e,i){var 
s=t(this),n=e.mode,o="show"===n,a="hide"===n,r=o||
a,h=2*(e.times||5)+(r?1:0),l=e.duration/
h,c=0,u=1,d=s.queue().length;for((o||!
s.is(":visible"))&&(s.css("opacity",0).show(),c=1);h>u;u
++)s.animate({opacity:c},l,e.easing),c=1-
c;s.animate({opacity:c},l,e.easing),s.queue(i),t.effects
.unshift(s,d,h+1)}),t.effects.define("shake",function(e,
i){var 
s=1,n=t(this),o=e.direction||"left",a=e.distance||
20,r=e.times||3,h=2*r+1,l=Math.round(e.duration/



h),c="up"===o||"down"===o?"top":"left",u="up"===o||"left
"===o,d={},p={},f={},g=n.queue().length;for(t.effects.cr
eatePlaceholder(n),d[c]=(u?"-=":"+=")+a,p[c]=(u?"+=":"-
=")+2*a,f[c]=(u?"-=":"+=")
+2*a,n.animate(d,l,e.easing);r>s;s+
+)n.animate(p,l,e.easing).animate(f,l,e.easing);n.animat
e(p,l,e.easing).animate(d,l/
2,e.easing).queue(i),t.effects.unshift(n,g,h+1)}),t.effe
cts.define("slide","show",function(e,i){var 
s,n,o=t(this),a={up:["bottom","top"],down:
["top","bottom"],left:["right","left"],right:
["left","right"]},r=e.mode,h=e.direction||"left",l="up"=
==h||"down"===h?"top":"left",c="up"===h||"left"===h,u=e.
distance||o["top"===l?"outerHeight":"outerWidth"](!
0),d={};t.effects.createPlaceholder(o),s=o.cssClip(),n=o
.position()
[l],d[l]=(c?-1:1)*u+n,d.clip=o.cssClip(),d.clip[a[h]
[1]]=d.clip[a[h]
[0]],"show"===r&&(o.cssClip(d.clip),o.css(l,d[l]),d.clip
=s,d[l]=n),o.animate(d,{queue:!
1,duration:e.duration,easing:e.easing,complete:i})});var 
f;t.uiBackCompat!==!
1&&(f=t.effects.define("transfer",function(e,i)
{t(this).transfer(e,i)})),t.ui.focusable=function(i,s)
{var 
n,o,a,r,h,l=i.nodeName.toLowerCase();return"area"===l?
(n=i.parentNode,o=n.name,i.href&&o&&"map"===n.nodeName.t
oLowerCase()?
(a=t("img[usemap='#"+o+"']"),a.length>0&&a.is(":visible"
)):!1):(/^(input|select|textarea|button|object)
$/.test(l)?(r=!i.disabled,r&&(h=t(i).closest("fieldset")
[0],h&&(r=!h.disabled))):r="a"===l?i.href||
s:s,r&&t(i).is(":visible")&&e(t(i)))},t.extend(t.expr[":
"],{focusable:function(e){return t.ui.focusable(e,null!
=t.attr(e,"tabindex"))}}),t.ui.focusable,t.fn.form=funct
ion(){return"string"==typeof this[0].form?
this.closest("form"):t(this[0].form)},t.ui.formResetMixi



n={_formResetHandler:function(){var 
e=t(this);setTimeout(function(){var i=e.data("ui-form-
reset-instances");t.each(i,function()
{this.refresh()})})},_bindFormResetHandler:function()
{if(this.form=this.element.form(),this.form.length){var 
t=this.form.data("ui-form-reset-instances")||
[];t.length||this.form.on("reset.ui-form-
reset",this._formResetHandler),t.push(this),this.form.da
ta("ui-form-reset-
instances",t)}},_unbindFormResetHandler:function()
{if(this.form.length){var e=this.form.data("ui-form-
reset-
instances");e.splice(t.inArray(this,e),1),e.length?
this.form.data("ui-form-reset-
instances",e):this.form.removeData("ui-form-reset-
instances").off("reset.ui-form-
reset")}}},"1.7"===t.fn.jquery.substring(0,3)&&(t.each([
"Width","Height"],function(e,i){function s(e,i,s,o)
{return t.each(n,function(){i-
=parseFloat(t.css(e,"padding"+this))||0,s&&(i-
=parseFloat(t.css(e,"border"+this+"Width"))||0),o&&(i-
=parseFloat(t.css(e,"margin"+this))||0)}),i}var 
n="Width"===i?["Left","Right"]:
["Top","Bottom"],o=i.toLowerCase(),a={innerWidth:t.fn.in
nerWidth,innerHeight:t.fn.innerHeight,outerWidth:t.fn.ou
terWidth,outerHeight:t.fn.outerHeight};t.fn["inner"+i]=f
unction(e){return void 0===e?
a["inner"+i].call(this):this.each(function()
{t(this).css(o,s(this,e)
+"px")})},t.fn["outer"+i]=function(e,n){return"number"!
=typeof e?a["outer"+i].call(this,e):this.each(function()
{t(this).css(o,s(this,e,!0,n)
+"px")})}}),t.fn.addBack=function(t){return 
this.add(null==t?
this.prevObject:this.prevObject.filter(t))}),t.ui.keyCod
e={BACKSPACE:8,COMMA:188,DELETE:46,DOWN:40,END:35,ENTER:
13,ESCAPE:27,HOME:36,LEFT:37,PAGE_DOWN:34,PAGE_UP:33,PER



IOD:190,RIGHT:39,SPACE:32,TAB:9,UP:38},t.ui.escapeSelect
or=function(){var t=/([!"#$%&'()*+,.\/:;<=>?@[\]^`{|}
~])/g;return function(e){return e.replace(t,"\\$1")}}
(),t.fn.labels=function(){var e,i,s,n,o;return 
this[0].labels&&this[0].labels.length?
this.pushStack(this[0].labels):
(n=this.eq(0).parents("label"),s=this.attr("id"),s&&(e=t
his.eq(0).parents().last(),o=e.add(e.length?
e.siblings():this.siblings()),i="label[for='"+t.ui.escap
eSelector(s)
+"']",n=n.add(o.find(i).addBack(i))),this.pushStack(n))}
,t.fn.scrollParent=function(e){var 
i=this.css("position"),s="absolute"===i,n=e?/(auto|
scroll|hidden)/:/(auto|
scroll)/,o=this.parents().filter(function(){var 
e=t(this);return s&&"static"===e.css("position")?!
1:n.test(e.css("overflow")+e.css("overflow-y")
+e.css("overflow-x"))}).eq(0);return"fixed"!
==i&&o.length?o:t(this[0].ownerDocument||
document)},t.extend(t.expr[":"],{tabbable:function(e)
{var i=t.attr(e,"tabindex"),s=null!=i;return(!s||
i>=0)&&t.ui.focusable(e,s)}}),t.fn.extend({uniqueId:func
tion(){var t=0;return function(){return 
this.each(function(){this.id||(this.id="ui-id-"+ +
+t)})}}(),removeUniqueId:function(){return 
this.each(function(){/^ui-id-\d+
$/.test(this.id)&&t(this).removeAttr("id")})}}),t.widget
("ui.accordion",{version:"1.12.1",options:
{active:0,animate:{},classes:{"ui-accordion-header":"ui-
corner-top","ui-accordion-header-collapsed":"ui-corner-
all","ui-accordion-content":"ui-corner-
bottom"},collapsible:!1,event:"click",header:"> li 
> :first-child, 
> :not(li):even",heightStyle:"auto",icons:
{activeHeader:"ui-icon-triangle-1-s",header:"ui-icon-
triangle-1-
e"},activate:null,beforeActivate:null},hideProps:



{borderTopWidth:"hide",borderBottomWidth:"hide",paddingT
op:"hide",paddingBottom:"hide",height:"hide"},showProps:
{borderTopWidth:"show",borderBottomWidth:"show",paddingT
op:"show",paddingBottom:"show",height:"show"},_create:fu
nction(){var 
e=this.options;this.prevShow=this.prevHide=t(),this._add
Class("ui-accordion","ui-widget ui-helper-
reset"),this.element.attr("role","tablist"),e.collapsibl
e||e.active!==!1&&null!=e.active||
(e.active=0),this._processPanels(),0>e.active&&(e.active
+=this.headers.length),this._refresh()},_getCreateEventD
ata:function()
{return{header:this.active,panel:this.active.length?
this.active.next():t()}},_createIcons:function(){var 
e,i,s=this.options.icons;s&&(e=t("<span>"),this._addClas
s(e,"ui-accordion-header-icon","ui-icon 
"+s.header),e.prependTo(this.headers),i=this.active.chil
dren(".ui-accordion-header-
icon"),this._removeClass(i,s.header)._addClass(i,null,s.
activeHeader)._addClass(this.headers,"ui-accordion-
icons"))},_destroyIcons:function()
{this._removeClass(this.headers,"ui-accordion-
icons"),this.headers.children(".ui-accordion-header-
icon").remove()},_destroy:function(){var 
t;this.element.removeAttr("role"),this.headers.removeAtt
r("role aria-expanded aria-selected aria-controls 
tabIndex").removeUniqueId(),this._destroyIcons(),t=this.
headers.next().css("display","").removeAttr("role aria-
hidden aria-labelledby").removeUniqueId(),"content"!
==this.options.heightStyle&&t.css("height","")},_setOpti
on:function(t,e){return"active"===t?
(this._activate(e),void 0):
("event"===t&&(this.options.event&&this._off(this.header
s,this.options.event),this._setupEvents(e)),this._super(
t,e),"collapsible"!==t||e||this.options.active!==!1||
this._activate(0),"icons"===t&&(this._destroyIcons(),e&&
this._createIcons()),void 



0)},_setOptionDisabled:function(t)
{this._super(t),this.element.attr("aria-
disabled",t),this._toggleClass(null,"ui-state-
disabled",!!
t),this._toggleClass(this.headers.add(this.headers.next(
)),null,"ui-state-disabled",!!t)},_keydown:function(e)
{if(!e.altKey&&!e.ctrlKey){var 
i=t.ui.keyCode,s=this.headers.length,n=this.headers.inde
x(e.target),o=!1;switch(e.keyCode){case i.RIGHT:case 
i.DOWN:o=this.headers[(n+1)%s];break;case i.LEFT:case 
i.UP:o=this.headers[(n-1+s)%s];break;case i.SPACE:case 
i.ENTER:this._eventHandler(e);break;case 
i.HOME:o=this.headers[0];break;case 
i.END:o=this.headers[s-1]}
o&&(t(e.target).attr("tabIndex",-1),t(o).attr("tabIndex"
,0),t(o).trigger("focus"),e.preventDefault())}},_panelKe
yDown:function(e)
{e.keyCode===t.ui.keyCode.UP&&e.ctrlKey&&t(e.currentTarg
et).prev().trigger("focus")},refresh:function(){var 
e=this.options;this._processPanels(),e.active===!
1&&e.collapsible===!0||!this.headers.length?(e.active=!
1,this.active=t()):e.active===!1?
this._activate(0):this.active.length&&!
t.contains(this.element[0],this.active[0])?
this.headers.length===this.headers.find(".ui-state-
disabled").length?(e.active=!
1,this.active=t()):this._activate(Math.max(0,e.active-1)
):e.active=this.headers.index(this.active),this._destroy
Icons(),this._refresh()},_processPanels:function(){var 
t=this.headers,e=this.panels;this.headers=this.element.f
ind(this.options.header),this._addClass(this.headers,"ui
-accordion-header ui-accordion-header-collapsed","ui-
state-
default"),this.panels=this.headers.next().filter(":not(.
ui-accordion-content-
active)").hide(),this._addClass(this.panels,"ui-
accordion-content","ui-helper-reset ui-widget-



content"),e&&(this._off(t.not(this.headers)),this._off(e
.not(this.panels)))},_refresh:function(){var 
e,i=this.options,s=i.heightStyle,n=this.element.parent()
;this.active=this._findActive(i.active),this._addClass(t
his.active,"ui-accordion-header-active","ui-state-
active")._removeClass(this.active,"ui-accordion-header-
collapsed"),this._addClass(this.active.next(),"ui-
accordion-content-
active"),this.active.next().show(),this.headers.attr("ro
le","tab").each(function(){var 
e=t(this),i=e.uniqueId().attr("id"),s=e.next(),n=s.uniqu
eId().attr("id");e.attr("aria-controls",n),s.attr("aria-
labelledby",i)}).next().attr("role","tabpanel"),this.hea
ders.not(this.active).attr({"aria-
selected":"false","aria-
expanded":"false",tabIndex:-1}).next().attr({"aria-
hidden":"true"}).hide(),this.active.length?
this.active.attr({"aria-selected":"true","aria-
expanded":"true",tabIndex:0}).next().attr({"aria-
hidden":"false"}):this.headers.eq(0).attr("tabIndex",0),
this._createIcons(),this._setupEvents(i.event),"fill"===
s?
(e=n.height(),this.element.siblings(":visible").each(fun
ction(){var i=t(this),s=i.css("position");"absolute"!
==s&&"fixed"!==s&&(e-=i.outerHeight(!
0))}),this.headers.each(function(){e-
=t(this).outerHeight(!
0)}),this.headers.next().each(function()
{t(this).height(Math.max(0,e-t(this).innerHeight()
+t(this).height()))}).css("overflow","auto")):"auto"===s
&&(e=0,this.headers.next().each(function(){var 
i=t(this).is(":visible");i||
t(this).show(),e=Math.max(e,t(this).css("height","").hei
ght()),i||
t(this).hide()}).height(e))},_activate:function(e){var 
i=this._findActive(e)[0];i!==this.active[0]&&(i=i||
this.active[0],this._eventHandler({target:i,currentTarge



t:i,preventDefault:t.noop}))},_findActive:function(e)
{return"number"==typeof e?
this.headers.eq(e):t()},_setupEvents:function(e){var 
i={keydown:"_keydown"};e&&t.each(e.split(" 
"),function(t,e)
{i[e]="_eventHandler"}),this._off(this.headers.add(this.
headers.next())),this._on(this.headers,i),this._on(this.
headers.next(),
{keydown:"_panelKeyDown"}),this._hoverable(this.headers)
,this._focusable(this.headers)},_eventHandler:function(e
){var 
i,s,n=this.options,o=this.active,a=t(e.currentTarget),r=
a[0]===o[0],h=r&&n.collapsible,l=h?
t():a.next(),c=o.next(),u={oldHeader:o,oldPanel:c,newHea
der:h?t():a,newPanel:l};e.preventDefault(),r&&!
n.collapsible||this._trigger("beforeActivate",e,u)===!
1||(n.active=h?!1:this.headers.index(a),this.active=r?
t():a,this._toggle(u),this._removeClass(o,"ui-accordion-
header-active","ui-state-
active"),n.icons&&(i=o.children(".ui-accordion-header-
icon"),this._removeClass(i,null,n.icons.activeHeader)._a
ddClass(i,null,n.icons.header)),r||
(this._removeClass(a,"ui-accordion-header-
collapsed")._addClass(a,"ui-accordion-header-
active","ui-state-active"),n.icons&&(s=a.children(".ui-
accordion-header-
icon"),this._removeClass(s,null,n.icons.header)._addClas
s(s,null,n.icons.activeHeader)),this._addClass(a.next(),
"ui-accordion-content-active")))},_toggle:function(e)
{var i=e.newPanel,s=this.prevShow.length?
this.prevShow:e.oldPanel;this.prevShow.add(this.prevHide
).stop(!0,!
0),this.prevShow=i,this.prevHide=s,this.options.animate?
this._animate(i,s,e):
(s.hide(),i.show(),this._toggleComplete(e)),s.attr({"ari
a-hidden":"true"}),s.prev().attr({"aria-
selected":"false","aria-



expanded":"false"}),i.length&&s.length?
s.prev().attr({tabIndex:-1,"aria-
expanded":"false"}):i.length&&this.headers.filter(functi
on(){return 
0===parseInt(t(this).attr("tabIndex"),10)}).attr("tabInd
ex",-1),i.attr("aria-
hidden","false").prev().attr({"aria-
selected":"true","aria-
expanded":"true",tabIndex:0})},_animate:function(t,e,i)
{var s,n,o,a=this,r=0,h=t.css("box-
sizing"),l=t.length&&(!e.length||
t.index()<e.index()),c=this.options.animate||
{},u=l&&c.down||c,d=function()
{a._toggleComplete(i)};return"number"==typeof 
u&&(o=u),"string"==typeof u&&(n=u),n=n||u.easing||
c.easing,o=o||u.duration||c.duration,e.length?t.length?
(s=t.show().outerHeight(),e.animate(this.hideProps,
{duration:o,easing:n,step:function(t,e)
{e.now=Math.round(t)}}),t.hide().animate(this.showProps,
{duration:o,easing:n,complete:d,step:function(t,i)
{i.now=Math.round(t),"height"!==i.prop?"content-
box"===h&&(r+=i.now):"content"!
==a.options.heightStyle&&(i.now=Math.round(s-
e.outerHeight()-r),r=0)}}),void 
0):e.animate(this.hideProps,o,n,d):t.animate(this.showPr
ops,o,n,d)},_toggleComplete:function(t){var 
e=t.oldPanel,i=e.prev();this._removeClass(e,"ui-
accordion-content-active"),this._removeClass(i,"ui-
accordion-header-active")._addClass(i,"ui-accordion-
header-collapsed"),e.length&&(e.parent()
[0].className=e.parent()
[0].className),this._trigger("activate",null,t)}}),t.ui.
safeActiveElement=function(t){var 
e;try{e=t.activeElement}catch(i){e=t.body}return e||
(e=t.body),e.nodeName||(e=t.body),e},t.widget("ui.menu",
{version:"1.12.1",defaultElement:"<ul>",delay:300,option
s:{icons:{submenu:"ui-icon-caret-1-e"},items:"> 



*",menus:"ul",position:{my:"left top",at:"right 
top"},role:"menu",blur:null,focus:null,select:null},_cre
ate:function()
{this.activeMenu=this.element,this.mouseHandled=!
1,this.element.uniqueId().attr({role:this.options.role,t
abIndex:0}),this._addClass("ui-menu","ui-widget ui-
widget-content"),this._on({"mousedown .ui-menu-
item":function(t){t.preventDefault()},"click .ui-menu-
item":function(e){var 
i=t(e.target),s=t(t.ui.safeActiveElement(this.document[0
]));!this.mouseHandled&&i.not(".ui-state-
disabled").length&&(this.select(e),e.isPropagationStoppe
d()||(this.mouseHandled=!0),i.has(".ui-menu").length?
this.expand(e):!
this.element.is(":focus")&&s.closest(".ui-
menu").length&&(this.element.trigger("focus",[!
0]),this.active&&1===this.active.parents(".ui-
menu").length&&clearTimeout(this.timer)))},"mouseenter .
ui-menu-item":function(e){if(!this.previousFilter){var 
i=t(e.target).closest(".ui-menu-
item"),s=t(e.currentTarget);i[0]===s[0]&&(this._removeCl
ass(s.siblings().children(".ui-state-active"),null,"ui-
state-
active"),this.focus(e,s))}},mouseleave:"collapseAll","mo
useleave .ui-menu":"collapseAll",focus:function(t,e){var 
i=this.active||
this.element.find(this.options.items).eq(0);e||
this.focus(t,i)},blur:function(e){this._delay(function()
{var i=!
t.contains(this.element[0],t.ui.safeActiveElement(this.d
ocument[0]));i&&this.collapseAll(e)})},keydown:"_keydown
"}),this.refresh(),this._on(this.document,
{click:function(t)
{this._closeOnDocumentClick(t)&&this.collapseAll(t),this
.mouseHandled=!1}})},_destroy:function(){var 
e=this.element.find(".ui-menu-item").removeAttr("role 
aria-disabled"),i=e.children(".ui-menu-item-



wrapper").removeUniqueId().removeAttr("tabIndex role 
aria-haspopup");this.element.removeAttr("aria-
activedescendant").find(".ui-
menu").addBack().removeAttr("role aria-labelledby aria-
expanded aria-hidden aria-disabled 
tabIndex").removeUniqueId().show(),i.children().each(fun
ction(){var e=t(this);e.data("ui-menu-submenu-
caret")&&e.remove()})},_keydown:function(e){var 
i,s,n,o,a=!0;switch(e.keyCode){case 
t.ui.keyCode.PAGE_UP:this.previousPage(e);break;case 
t.ui.keyCode.PAGE_DOWN:this.nextPage(e);break;case 
t.ui.keyCode.HOME:this._move("first","first",e);break;ca
se 
t.ui.keyCode.END:this._move("last","last",e);break;case 
t.ui.keyCode.UP:this.previous(e);break;case 
t.ui.keyCode.DOWN:this.next(e);break;case 
t.ui.keyCode.LEFT:this.collapse(e);break;case 
t.ui.keyCode.RIGHT:this.active&&!this.active.is(".ui-
state-disabled")&&this.expand(e);break;case 
t.ui.keyCode.ENTER:case 
t.ui.keyCode.SPACE:this._activate(e);break;case 
t.ui.keyCode.ESCAPE:this.collapse(e);break;default:a=!
1,s=this.previousFilter||"",o=!
1,n=e.keyCode>=96&&105>=e.keyCode?""+
(e.keyCode-96):String.fromCharCode(e.keyCode),clearTimeo
ut(this.filterTimer),n===s?o=!
0:n=s+n,i=this._filterMenuItems(n),i=o&&-1!
==i.index(this.active.next())?this.active.nextAll(".ui-
menu-item"):i,i.length||
(n=String.fromCharCode(e.keyCode),i=this._filterMenuItem
s(n)),i.length?
(this.focus(e,i),this.previousFilter=n,this.filterTimer=
this._delay(function(){delete 
this.previousFilter},1e3)):delete this.previousFilter}
a&&e.preventDefault()},_activate:function(t)
{this.active&&!this.active.is(".ui-state-
disabled")&&(this.active.children("[aria-



haspopup='true']").length?
this.expand(t):this.select(t))},refresh:function(){var 
e,i,s,n,o,a=this,r=this.options.icons.submenu,h=this.ele
ment.find(this.options.menus);this._toggleClass("ui-
menu-icons",null,!!this.element.find(".ui-
icon").length),s=h.filter(":not(.ui-
menu)").hide().attr({role:this.options.role,"aria-
hidden":"true","aria-expanded":"false"}).each(function()
{var e=t(this),i=e.prev(),s=t("<span>").data("ui-menu-
submenu-caret",!0);a._addClass(s,"ui-menu-icon","ui-icon 
"+r),i.attr("aria-
haspopup","true").prepend(s),e.attr("aria-
labelledby",i.attr("id"))}),this._addClass(s,"ui-
menu","ui-widget ui-widget-content ui-
front"),e=h.add(this.element),i=e.find(this.options.item
s),i.not(".ui-menu-item").each(function(){var 
e=t(this);a._isDivider(e)&&a._addClass(e,"ui-menu-
divider","ui-widget-content")}),n=i.not(".ui-menu-
item, .ui-menu-divider"),o=n.children().not(".ui-
menu").uniqueId().attr({tabIndex:-1,role:this._itemRole(
)}),this._addClass(n,"ui-menu-item")._addClass(o,"ui-
menu-item-wrapper"),i.filter(".ui-state-
disabled").attr("aria-disabled","true"),this.active&&!
t.contains(this.element[0],this.active[0])&&this.blur()}
,_itemRole:function()
{return{menu:"menuitem",listbox:"option"}
[this.options.role]},_setOption:function(t,e)
{if("icons"===t){var i=this.element.find(".ui-menu-
icon");this._removeClass(i,null,this.options.icons.subme
nu)._addClass(i,null,e.submenu)}
this._super(t,e)},_setOptionDisabled:function(t)
{this._super(t),this.element.attr("aria-
disabled",t+""),this._toggleClass(null,"ui-state-
disabled",!!t)},focus:function(t,e){var 
i,s,n;this.blur(t,t&&"focus"===t.type),this._scrollIntoV
iew(e),this.active=e.first(),s=this.active.children(".ui
-menu-item-wrapper"),this._addClass(s,null,"ui-state-



active"),this.options.role&&this.element.attr("aria-
activedescendant",s.attr("id")),n=this.active.parent().c
losest(".ui-menu-item").children(".ui-menu-item-
wrapper"),this._addClass(n,null,"ui-state-
active"),t&&"keydown"===t.type?
this._close():this.timer=this._delay(function()
{this._close()},this.delay),i=e.children(".ui-
menu"),i.length&&t&&/
^mouse/.test(t.type)&&this._startOpening(i),this.activeM
enu=e.parent(),this._trigger("focus",t,
{item:e})},_scrollIntoView:function(e){var 
i,s,n,o,a,r;this._hasScroll()&&(i=parseFloat(t.css(this.
activeMenu[0],"borderTopWidth"))||
0,s=parseFloat(t.css(this.activeMenu[0],"paddingTop"))||
0,n=e.offset().top-this.activeMenu.offset().top-i-
s,o=this.activeMenu.scrollTop(),a=this.activeMenu.height
(),r=e.outerHeight(),0>n?
this.activeMenu.scrollTop(o+n):n+r>a&&this.activeMenu.sc
rollTop(o+n-a+r))},blur:function(t,e){e||
clearTimeout(this.timer),this.active&&(this._removeClass
(this.active.children(".ui-menu-item-wrapper"),null,"ui-
state-active"),this._trigger("blur",t,
{item:this.active}),this.active=null)},_startOpening:fun
ction(t){clearTimeout(this.timer),"true"===t.attr("aria-
hidden")&&(this.timer=this._delay(function()
{this._close(),this._open(t)},this.delay))},_open:functi
on(e){var 
i=t.extend({of:this.active},this.options.position);clear
Timeout(this.timer),this.element.find(".ui-
menu").not(e.parents(".ui-menu")).hide().attr("aria-
hidden","true"),e.show().removeAttr("aria-
hidden").attr("aria-
expanded","true").position(i)},collapseAll:function(e,i)
{clearTimeout(this.timer),this.timer=this._delay(functio
n(){var s=i?
this.element:t(e&&e.target).closest(this.element.find(".
ui-menu"));s.length||



(s=this.element),this._close(s),this.blur(e),this._remov
eClass(s.find(".ui-state-active"),null,"ui-state-
active"),this.activeMenu=s},this.delay)},_close:function
(t){t||(t=this.active?
this.active.parent():this.element),t.find(".ui-
menu").hide().attr("aria-hidden","true").attr("aria-
expanded","false")},_closeOnDocumentClick:function(e)
{return!t(e.target).closest(".ui-
menu").length},_isDivider:function(t){return!/[^\-
\u2014\u2013\s]/.test(t.text())},collapse:function(t)
{var e=this.active&&this.active.parent().closest(".ui-
menu-
item",this.element);e&&e.length&&(this._close(),this.foc
us(t,e))},expand:function(t){var 
e=this.active&&this.active.children(".ui-menu 
").find(this.options.items).first();e&&e.length&&(this._
open(e.parent()),this._delay(function()
{this.focus(t,e)}))},next:function(t)
{this._move("next","first",t)},previous:function(t)
{this._move("prev","last",t)},isFirstItem:function()
{return this.active&&!this.active.prevAll(".ui-menu-
item").length},isLastItem:function(){return 
this.active&&!this.active.nextAll(".ui-menu-
item").length},_move:function(t,e,i){var 
s;this.active&&(s="first"===t||"last"===t?
this.active["first"===t?"prevAll":"nextAll"](".ui-menu-
item").eq(-1):this.active[t+"All"](".ui-menu-
item").eq(0)),s&&s.length&&this.active||
(s=this.activeMenu.find(this.options.items)[e]
()),this.focus(i,s)},nextPage:function(e){var 
i,s,n;return this.active?(this.isLastItem()||
(this._hasScroll()?
(s=this.active.offset().top,n=this.element.height(),this
.active.nextAll(".ui-menu-item").each(function(){return 
i=t(this),0>i.offset().top-s-
n}),this.focus(e,i)):this.focus(e,this.activeMenu.find(t
his.options.items)[this.active?"last":"first"]())),void 



0):(this.next(e),void 0)},previousPage:function(e){var 
i,s,n;return this.active?(this.isFirstItem()||
(this._hasScroll()?
(s=this.active.offset().top,n=this.element.height(),this
.active.prevAll(".ui-menu-item").each(function(){return 
i=t(this),i.offset().top-
s+n>0}),this.focus(e,i)):this.focus(e,this.activeMenu.fi
nd(this.options.items).first())),void 0):
(this.next(e),void 0)},_hasScroll:function(){return 
this.element.outerHeight()<this.element.prop("scrollHeig
ht")},select:function(e){this.active=this.active||
t(e.target).closest(".ui-menu-item");var 
i={item:this.active};this.active.has(".ui-
menu").length||this.collapseAll(e,!
0),this._trigger("select",e,i)},_filterMenuItems:functio
n(e){var i=e.replace(/[\-\[\]{}()*+?.,\\\^$|#\s]/g,"\\
$&"),s=RegExp("^"+i,"i");return 
this.activeMenu.find(this.options.items).filter(".ui-
menu-item").filter(function(){return 
s.test(t.trim(t(this).children(".ui-menu-item-
wrapper").text()))})}}),t.widget("ui.autocomplete",
{version:"1.12.1",defaultElement:"<input>",options:
{appendTo:null,autoFocus:!
1,delay:300,minLength:1,position:{my:"left top",at:"left 
bottom",collision:"none"},source:null,change:null,close:
null,focus:null,open:null,response:null,search:null,sele
ct:null},requestIndex:0,pending:0,_create:function(){var 
e,i,s,n=this.element[0].nodeName.toLowerCase(),o="textar
ea"===n,a="input"===n;this.isMultiLine=o||!
a&&this._isContentEditable(this.element),this.valueMetho
d=this.element[o||a?"val":"text"],this.isNewMenu=!
0,this._addClass("ui-autocomplete-
input"),this.element.attr("autocomplete","off"),this._on
(this.element,{keydown:function(n)
{if(this.element.prop("readOnly"))return e=!0,s=!0,i=!
0,void 0;e=!1,s=!1,i=!1;var 
o=t.ui.keyCode;switch(n.keyCode){case o.PAGE_UP:e=!



0,this._move("previousPage",n);break;case 
o.PAGE_DOWN:e=!0,this._move("nextPage",n);break;case 
o.UP:e=!0,this._keyEvent("previous",n);break;case 
o.DOWN:e=!0,this._keyEvent("next",n);break;case 
o.ENTER:this.menu.active&&(e=!
0,n.preventDefault(),this.menu.select(n));break;case 
o.TAB:this.menu.active&&this.menu.select(n);break;case 
o.ESCAPE:this.menu.element.is(":visible")&&(this.isMulti
Line||
this._value(this.term),this.close(n),n.preventDefault())
;break;default:i=!
0,this._searchTimeout(n)}},keypress:function(s)
{if(e)return e=!1,(!this.isMultiLine||
this.menu.element.is(":visible"))&&s.preventDefault(),vo
id 0;if(!i){var n=t.ui.keyCode;switch(s.keyCode){case 
n.PAGE_UP:this._move("previousPage",s);break;case 
n.PAGE_DOWN:this._move("nextPage",s);break;case 
n.UP:this._keyEvent("previous",s);break;case 
n.DOWN:this._keyEvent("next",s)}}},input:function(t)
{return s?(s=!1,t.preventDefault(),void 0):
(this._searchTimeout(t),void 0)},focus:function()
{this.selectedItem=null,this.previous=this._value()},blu
r:function(t){return this.cancelBlur?(delete 
this.cancelBlur,void 0):
(clearTimeout(this.searching),this.close(t),this._change
(t),void 
0)}}),this._initSource(),this.menu=t("<ul>").appendTo(th
is._appendTo()).menu({role:null}).hide().menu("instance"
),this._addClass(this.menu.element,"ui-
autocomplete","ui-front"),this._on(this.menu.element,
{mousedown:function(e)
{e.preventDefault(),this.cancelBlur=!
0,this._delay(function(){delete 
this.cancelBlur,this.element[0]!
==t.ui.safeActiveElement(this.document[0])&&this.element
.trigger("focus")})},menufocus:function(e,i){var 
s,n;return this.isNewMenu&&(this.isNewMenu=!



1,e.originalEvent&&/^mouse/.test(e.originalEvent.type))?
(this.menu.blur(),this.document.one("mousemove",function
(){t(e.target).trigger(e.originalEvent)}),void 0):
(n=i.item.data("ui-autocomplete-item"),!1!
==this._trigger("focus",e,{item:n})&&e.originalEvent&&/
^key/.test(e.originalEvent.type)&&this._value(n.value),s
=i.item.attr("aria-label")||
n.value,s&&t.trim(s).length&&(this.liveRegion.children()
.hide(),t("<div>").text(s).appendTo(this.liveRegion)),vo
id 0)},menuselect:function(e,i){var s=i.item.data("ui-
autocomplete-item"),n=this.previous;this.element[0]!
==t.ui.safeActiveElement(this.document[0])&&(this.elemen
t.trigger("focus"),this.previous=n,this._delay(function(
){this.previous=n,this.selectedItem=s})),!1!
==this._trigger("select",e,
{item:s})&&this._value(s.value),this.term=this._value(),
this.close(e),this.selectedItem=s}}),this.liveRegion=t("
<div>",{role:"status","aria-live":"assertive","aria-
relevant":"additions"}).appendTo(this.document[0].body),
this._addClass(this.liveRegion,null,"ui-helper-hidden-
accessible"),this._on(this.window,
{beforeunload:function()
{this.element.removeAttr("autocomplete")}})},_destroy:fu
nction()
{clearTimeout(this.searching),this.element.removeAttr("a
utocomplete"),this.menu.element.remove(),this.liveRegion
.remove()},_setOption:function(t,e)
{this._super(t,e),"source"===t&&this._initSource(),"appe
ndTo"===t&&this.menu.element.appendTo(this._appendTo()),
"disabled"===t&&e&&this.xhr&&this.xhr.abort()},_isEventT
argetInWidget:function(e){var 
i=this.menu.element[0];return 
e.target===this.element[0]||e.target===i||
t.contains(i,e.target)},_closeOnClickOutside:function(t)
{this._isEventTargetInWidget(t)||
this.close()},_appendTo:function(){var 
e=this.options.appendTo;return e&&(e=e.jquery||



e.nodeType?t(e):this.document.find(e).eq(0)),e&&e[0]||
(e=this.element.closest(".ui-front, dialog")),e.length||
(e=this.document[0].body),e},_initSource:function(){var 
e,i,s=this;t.isArray(this.options.source)?
(e=this.options.source,this.source=function(i,s)
{s(t.ui.autocomplete.filter(e,i.term))}):"string"==typeo
f this.options.source?
(i=this.options.source,this.source=function(e,n)
{s.xhr&&s.xhr.abort(),s.xhr=t.ajax({url:i,data:e,dataTyp
e:"json",success:function(t){n(t)},error:function()
{n([])}})}):this.source=this.options.source},_searchTime
out:function(t)
{clearTimeout(this.searching),this.searching=this._delay
(function(){var 
e=this.term===this._value(),i=this.menu.element.is(":vis
ible"),s=t.altKey||t.ctrlKey||t.metaKey||t.shiftKey;(!
e||e&&!i&&!
s)&&(this.selectedItem=null,this.search(null,t))},this.o
ptions.delay)},search:function(t,e){return t=null!=t?
t:this._value(),this.term=this._value(),t.length<this.op
tions.minLength?this.close(e):this._trigger("search",e)!
==!1?this._search(t):void 0},_search:function(t)
{this.pending++,this._addClass("ui-autocomplete-
loading"),this.cancelSearch=!
1,this.source({term:t},this._response())},_response:func
tion(){var e=++this.requestIndex;return 
t.proxy(function(t)
{e===this.requestIndex&&this.__response(t),this.pending-
-,this.pending||this._removeClass("ui-autocomplete-
loading")},this)},__response:function(t)
{t&&(t=this._normalize(t)),this._trigger("response",null
,{content:t}),!this.options.disabled&&t&&t.length&&!
this.cancelSearch?
(this._suggest(t),this._trigger("open")):this._close()},
close:function(t){this.cancelSearch=!
0,this._close(t)},_close:function(t)
{this._off(this.document,"mousedown"),this.menu.element.



is(":visible")&&(this.menu.element.hide(),this.menu.blur
(),this.isNewMenu=!
0,this._trigger("close",t))},_change:function(t)
{this.previous!
==this._value()&&this._trigger("change",t,
{item:this.selectedItem})},_normalize:function(e){return 
e.length&&e[0].label&&e[0].value?e:t.map(e,function(e)
{return"string"==typeof e?
{label:e,value:e}:t.extend({},e,{label:e.label||
e.value,value:e.value||e.label})})},_suggest:function(e)
{var 
i=this.menu.element.empty();this._renderMenu(i,e),this.i
sNewMenu=!
0,this.menu.refresh(),i.show(),this._resizeMenu(),i.posi
tion(t.extend({of:this.element},this.options.position)),
this.options.autoFocus&&this.menu.next(),this._on(this.d
ocument,
{mousedown:"_closeOnClickOutside"})},_resizeMenu:functio
n(){var 
t=this.menu.element;t.outerWidth(Math.max(t.width("").ou
terWidth()
+1,this.element.outerWidth()))},_renderMenu:function(e,i
){var s=this;t.each(i,function(t,i)
{s._renderItemData(e,i)})},_renderItemData:function(t,e)
{return this._renderItem(t,e).data("ui-autocomplete-
item",e)},_renderItem:function(e,i){return 
t("<li>").append(t("<div>").text(i.label)).appendTo(e)},
_move:function(t,e){return 
this.menu.element.is(":visible")?
this.menu.isFirstItem()&&/^previous/.test(t)||
this.menu.isLastItem()&&/^next/.test(t)?
(this.isMultiLine||
this._value(this.term),this.menu.blur(),void 0):
(this.menu[t](e),void 0):(this.search(null,e),void 
0)},widget:function(){return 
this.menu.element},_value:function(){return 
this.valueMethod.apply(this.element,arguments)},_keyEven



t:function(t,e){(!this.isMultiLine||
this.menu.element.is(":visible"))&&(this._move(t,e),e.pr
eventDefault())},_isContentEditable:function(t){if(!
t.length)return!1;var 
e=t.prop("contentEditable");return"inherit"===e?
this._isContentEditable(t.parent()):"true"===e}}),t.exte
nd(t.ui.autocomplete,{escapeRegex:function(t){return 
t.replace(/[\-\[\]{}()*+?.,\\\^$|#\s]/g,"\\
$&")},filter:function(e,i){var 
s=RegExp(t.ui.autocomplete.escapeRegex(i),"i");return 
t.grep(e,function(t){return s.test(t.label||t.value||
t)})}}),t.widget("ui.autocomplete",t.ui.autocomplete,
{options:{messages:{noResults:"No search 
results.",results:function(t){return t+(t>1?" results 
are":" result is")+" available, use up and down arrow 
keys to navigate."}}},__response:function(e){var 
i;this._superApply(arguments),this.options.disabled||
this.cancelSearch||(i=e&&e.length?
this.options.messages.results(e.length):this.options.mes
sages.noResults,this.liveRegion.children().hide(),t("<di
v>").text(i).appendTo(this.liveRegion))}}),t.ui.autocomp
lete;var g=/ui-corner-([a-z]){2,6}/
g;t.widget("ui.controlgroup",
{version:"1.12.1",defaultElement:"<div>",options:
{direction:"horizontal",disabled:null,onlyVisible:!
0,items:{button:"input[type=button], input[type=submit], 
input[type=reset], button, a",controlgroupLabel:".ui-
controlgroup-
label",checkboxradio:"input[type='checkbox'], 
input[type='radio']",selectmenu:"select",spinner:".ui-
spinner-input"}},_create:function()
{this._enhance()},_enhance:function()
{this.element.attr("role","toolbar"),this.refresh()},_de
stroy:function()
{this._callChildMethod("destroy"),this.childWidgets.remo
veData("ui-controlgroup-
data"),this.element.removeAttr("role"),this.options.item



s.controlgroupLabel&&this.element.find(this.options.item
s.controlgroupLabel).find(".ui-controlgroup-label-
contents").contents().unwrap()},_initWidgets:function()
{var e=this,i=[];t.each(this.options.items,function(s,n)
{var o,a={};return n?"controlgroupLabel"===s?
(o=e.element.find(n),o.each(function(){var 
e=t(this);e.children(".ui-controlgroup-label-
contents").length||e.contents().wrapAll("<span 
class='ui-controlgroup-label-contents'></
span>")}),e._addClass(o,null,"ui-widget ui-widget-
content ui-state-default"),i=i.concat(o.get()),void 0):
(t.fn[s]&&(a=e["_"+s+"Options"]?e["_"+s+"Options"]
("middle"):{classes:
{}},e.element.find(n).each(function(){var 
n=t(this),o=n[s]
("instance"),r=t.widget.extend({},a);if("button"!==s||!
n.parent(".ui-spinner").length){o||(o=n[s]()[s]
("instance")),o&&(r.classes=e._resolveClassesValues(r.cl
asses,o)),n[s](r);var h=n[s]("widget");t.data(h[0],"ui-
controlgroup-data",o?o:n[s]
("instance")),i.push(h[0])}})),void 0):void 
0}),this.childWidgets=t(t.unique(i)),this._addClass(this
.childWidgets,"ui-controlgroup-
item")},_callChildMethod:function(e)
{this.childWidgets.each(function(){var 
i=t(this),s=i.data("ui-controlgroup-data");s&&s[e]&&s[e]
()})},_updateCornerClass:function(t,e){var i="ui-corner-
top ui-corner-bottom ui-corner-left ui-corner-right ui-
corner-
all",s=this._buildSimpleOptions(e,"label").classes.label
;this._removeClass(t,null,i),this._addClass(t,null,s)},_
buildSimpleOptions:function(t,e){var 
i="vertical"===this.options.direction,s={classes:
{}};return s.classes[e]={middle:"",first:"ui-corner-"+
(i?"top":"left"),last:"ui-corner-"+
(i?"bottom":"right"),only:"ui-corner-all"}
[t],s},_spinnerOptions:function(t){var 



e=this._buildSimpleOptions(t,"ui-spinner");return 
e.classes["ui-spinner-up"]="",e.classes["ui-spinner-
down"]="",e},_buttonOptions:function(t){return 
this._buildSimpleOptions(t,"ui-
button")},_checkboxradioOptions:function(t){return 
this._buildSimpleOptions(t,"ui-checkboxradio-
label")},_selectmenuOptions:function(t){var 
e="vertical"===this.options.direction;return{width:e?"au
to":!1,classes:{middle:{"ui-selectmenu-button-
open":"","ui-selectmenu-button-closed":""},first:{"ui-
selectmenu-button-open":"ui-corner-"+(e?"top":"tl"),"ui-
selectmenu-button-closed":"ui-corner-"+
(e?"top":"left")},last:{"ui-selectmenu-button-
open":e?"":"ui-corner-tr","ui-selectmenu-button-
closed":"ui-corner-"+(e?"bottom":"right")},only:{"ui-
selectmenu-button-open":"ui-corner-top","ui-selectmenu-
button-closed":"ui-corner-all"}}
[t]}},_resolveClassesValues:function(e,i){var 
s={};return t.each(e,function(n){var 
o=i.options.classes[n]||"";o=t.trim(o.replace(g,"")),s[n
]=(o+" "+e[n]).replace(/\s+/g," 
")}),s},_setOption:function(t,e)
{return"direction"===t&&this._removeClass("ui-
controlgroup-"+this.options.direction),this._super(t,e),
"disabled"===t?
(this._callChildMethod(e?"disable":"enable"),void 0):
(this.refresh(),void 0)},refresh:function(){var 
e,i=this;this._addClass("ui-controlgroup ui-
controlgroup-"+this.options.direction),"horizontal"===th
is.options.direction&&this._addClass(null,"ui-helper-
clearfix"),this._initWidgets(),e=this.childWidgets,this.
options.onlyVisible&&(e=e.filter(":visible")),e.length&&
(t.each(["first","last"],function(t,s){var n=e[s]
().data("ui-controlgroup-
data");if(n&&i["_"+n.widgetName+"Options"]){var 
o=i["_"+n.widgetName+"Options"]
(1===e.length?"only":s);o.classes=i._resolveClassesValue



s(o.classes,n),n.element[n.widgetName](o)}else 
i._updateCornerClass(e[s]
(),s)}),this._callChildMethod("refresh"))}}),t.widget("u
i.checkboxradio",[t.ui.formResetMixin,
{version:"1.12.1",options:
{disabled:null,label:null,icon:!0,classes:{"ui-
checkboxradio-label":"ui-corner-all","ui-checkboxradio-
icon":"ui-corner-all"}},_getCreateOptions:function(){var 
e,i,s=this,n=this._super()||{};return 
this._readType(),i=this.element.labels(),this.label=t(i[
i.length-1]),this.label.length||t.error("No label found 
for checkboxradio 
widget"),this.originalLabel="",this.label.contents().not
(this.element[0]).each(function()
{s.originalLabel+=3===this.nodeType?
t(this).text():this.outerHTML}),this.originalLabel&&(n.l
abel=this.originalLabel),e=this.element[0].disabled,null
!=e&&(n.disabled=e),n},_create:function(){var 
t=this.element[0].checked;this._bindFormResetHandler(),n
ull==this.options.disabled&&(this.options.disabled=this.
element[0].disabled),this._setOption("disabled",this.opt
ions.disabled),this._addClass("ui-checkboxradio","ui-
helper-hidden-
accessible"),this._addClass(this.label,"ui-
checkboxradio-label","ui-button ui-
widget"),"radio"===this.type&&this._addClass(this.label,
"ui-checkboxradio-radio-
label"),this.options.label&&this.options.label!
==this.originalLabel?
this._updateLabel():this.originalLabel&&(this.options.la
bel=this.originalLabel),this._enhance(),t&&(this._addCla
ss(this.label,"ui-checkboxradio-checked","ui-state-
active"),this.icon&&this._addClass(this.icon,null,"ui-
state-
hover")),this._on({change:"_toggleClasses",focus:functio
n(){this._addClass(this.label,null,"ui-state-focus ui-
visual-focus")},blur:function()



{this._removeClass(this.label,null,"ui-state-focus ui-
visual-focus")}})},_readType:function(){var 
e=this.element[0].nodeName.toLowerCase();this.type=this.
element[0].type,"input"===e&&/radio|
checkbox/.test(this.type)||t.error("Can't create 
checkboxradio on element.nodeName="+e+" and 
element.type="+this.type)},_enhance:function()
{this._updateIcon(this.element[0].checked)},widget:funct
ion(){return this.label},_getRadioGroup:function(){var 
e,i=this.element[0].name,s="input[name='"+t.ui.escapeSel
ector(i)+"']";return i?(e=this.form.length?
t(this.form[0].elements).filter(s):t(s).filter(function(
){return 
0===t(this).form().length}),e.not(this.element)):t([])},
_toggleClasses:function(){var 
e=this.element[0].checked;this._toggleClass(this.label,"
ui-checkboxradio-checked","ui-state-
active",e),this.options.icon&&"checkbox"===this.type&&th
is._toggleClass(this.icon,null,"ui-icon-check ui-state-
checked",e)._toggleClass(this.icon,null,"ui-icon-
blank",!
e),"radio"===this.type&&this._getRadioGroup().each(funct
ion(){var 
e=t(this).checkboxradio("instance");e&&e._removeClass(e.
label,"ui-checkboxradio-checked","ui-state-
active")})},_destroy:function()
{this._unbindFormResetHandler(),this.icon&&(this.icon.re
move(),this.iconSpace.remove())},_setOption:function(t,e
){return"label"!==t||e?(this._super(t,e),"disabled"===t?
(this._toggleClass(this.label,null,"ui-state-
disabled",e),this.element[0].disabled=e,void 0):
(this.refresh(),void 0)):void 0},_updateIcon:function(e)
{var i="ui-icon ui-icon-background ";this.options.icon?
(this.icon||
(this.icon=t("<span>"),this.iconSpace=t("<span> </
span>"),this._addClass(this.iconSpace,"ui-checkboxradio-
icon-space")),"checkbox"===this.type?(i+=e?"ui-icon-



check ui-state-checked":"ui-icon-
blank",this._removeClass(this.icon,null,e?"ui-icon-
blank":"ui-icon-check")):i+="ui-icon-
blank",this._addClass(this.icon,"ui-checkboxradio-
icon",i),e||this._removeClass(this.icon,null,"ui-icon-
check ui-state-
checked"),this.icon.prependTo(this.label).after(this.ico
nSpace)):void 0!
==this.icon&&(this.icon.remove(),this.iconSpace.remove()
,delete this.icon)},_updateLabel:function(){var 
t=this.label.contents().not(this.element[0]);this.icon&&
(t=t.not(this.icon[0])),this.iconSpace&&(t=t.not(this.ic
onSpace[0])),t.remove(),this.label.append(this.options.l
abel)},refresh:function(){var 
t=this.element[0].checked,e=this.element[0].disabled;thi
s._updateIcon(t),this._toggleClass(this.label,"ui-
checkboxradio-checked","ui-state-active",t),null!
==this.options.label&&this._updateLabel(),e!
==this.options.disabled&&this._setOptions({disabled:e})}
}]),t.ui.checkboxradio,t.widget("ui.button",
{version:"1.12.1",defaultElement:"<button>",options:
{classes:{"ui-button":"ui-corner-
all"},disabled:null,icon:null,iconPosition:"beginning",l
abel:null,showLabel:!0},_getCreateOptions:function(){var 
t,e=this._super()||{};return 
this.isInput=this.element.is("input"),t=this.element[0].
disabled,null!
=t&&(e.disabled=t),this.originalLabel=this.isInput?
this.element.val():this.element.html(),this.originalLabe
l&&(e.label=this.originalLabel),e},_create:function(){!
this.option.showLabel&!
this.options.icon&&(this.options.showLabel=!
0),null==this.options.disabled&&(this.options.disabled=t
his.element[0].disabled||!1),this.hasTitle=!!
this.element.attr("title"),this.options.label&&this.opti
ons.label!==this.originalLabel&&(this.isInput?
this.element.val(this.options.label):this.element.html(t



his.options.label)),this._addClass("ui-button","ui-
widget"),this._setOption("disabled",this.options.disable
d),this._enhance(),this.element.is("a")&&this._on({keyup
:function(e)
{e.keyCode===t.ui.keyCode.SPACE&&(e.preventDefault(),thi
s.element[0].click?
this.element[0].click():this.element.trigger("click"))}}
)},_enhance:function(){this.element.is("button")||
this.element.attr("role","button"),this.options.icon&&(t
his._updateIcon("icon",this.options.icon),this._updateTo
oltip())},_updateTooltip:function()
{this.title=this.element.attr("title"),this.options.show
Label||this.title||
this.element.attr("title",this.options.label)},_updateIc
on:function(e,i){var s="iconPosition"!==e,n=s?
this.options.iconPosition:i,o="top"===n||"bottom"===n;th
is.icon?
s&&this._removeClass(this.icon,null,this.options.icon):
(this.icon=t("<span>"),this._addClass(this.icon,"ui-
button-icon","ui-icon"),this.options.showLabel||
this._addClass("ui-button-icon-
only")),s&&this._addClass(this.icon,null,i),this._attach
Icon(n),o?(this._addClass(this.icon,null,"ui-widget-
icon-block"),this.iconSpace&&this.iconSpace.remove()):
(this.iconSpace||(this.iconSpace=t("<span> </
span>"),this._addClass(this.iconSpace,"ui-button-icon-
space")),this._removeClass(this.icon,null,"ui-wiget-
icon-
block"),this._attachIconSpace(n))},_destroy:function()
{this.element.removeAttr("role"),this.icon&&this.icon.re
move(),this.iconSpace&&this.iconSpace.remove(),this.hasT
itle||
this.element.removeAttr("title")},_attachIconSpace:funct
ion(t){this.icon[/^(?:end|
bottom)/.test(t)?"before":"after"]
(this.iconSpace)},_attachIcon:function(t){this.element[/
^(?:end|bottom)/.test(t)?"append":"prepend"]



(this.icon)},_setOptions:function(t){var e=void 
0===t.showLabel?
this.options.showLabel:t.showLabel,i=void 0===t.icon?
this.options.icon:t.icon;e||i||(t.showLabel=!
0),this._super(t)},_setOption:function(t,e)
{"icon"===t&&(e?
this._updateIcon(t,e):this.icon&&(this.icon.remove(),thi
s.iconSpace&&this.iconSpace.remove())),"iconPosition"===
t&&this._updateIcon(t,e),"showLabel"===t&&(this._toggleC
lass("ui-button-icon-only",null,!
e),this._updateTooltip()),"label"===t&&(this.isInput?
this.element.val(e):
(this.element.html(e),this.icon&&(this._attachIcon(this.
options.iconPosition),this._attachIconSpace(this.options
.iconPosition)))),this._super(t,e),"disabled"===t&&(this
._toggleClass(null,"ui-state-
disabled",e),this.element[0].disabled=e,e&&this.element.
blur())},refresh:function(){var 
t=this.element.is("input, button")?
this.element[0].disabled:this.element.hasClass("ui-
button-disabled");t!
==this.options.disabled&&this._setOptions({disabled:t}),
this._updateTooltip()}}),t.uiBackCompat!==!
1&&(t.widget("ui.button",t.ui.button,{options:{text:!
0,icons:
{primary:null,secondary:null}},_create:function()
{this.options.showLabel&&!
this.options.text&&(this.options.showLabel=this.options.
text),!
this.options.showLabel&&this.options.text&&(this.options
.text=this.options.showLabel),this.options.icon||!
this.options.icons.primary&&!
this.options.icons.secondary?
this.options.icon&&(this.options.icons.primary=this.opti
ons.icon):this.options.icons.primary?
this.options.icon=this.options.icons.primary:
(this.options.icon=this.options.icons.secondary,this.opt



ions.iconPosition="end"),this._super()},_setOption:funct
ion(t,e){return"text"===t?
(this._super("showLabel",e),void 0):
("showLabel"===t&&(this.options.text=e),"icon"===t&&(thi
s.options.icons.primary=e),"icons"===t&&(e.primary?
(this._super("icon",e.primary),this._super("iconPosition
","beginning")):e.secondary&&(this._super("icon",e.secon
dary),this._super("iconPosition","end"))),this._superApp
ly(arguments),void 0)}}),t.fn.button=function(e){return 
function(){return!this.length||this.length&&"INPUT"!
==this[0].tagName||
this.length&&"INPUT"===this[0].tagName&&"checkbox"!
==this.attr("type")&&"radio"!==this.attr("type")?
e.apply(this,arguments):(t.ui.checkboxradio||
t.error("Checkboxradio widget 
missing"),0===arguments.length?
this.checkboxradio({icon:!
1}):this.checkboxradio.apply(this,arguments))}}
(t.fn.button),t.fn.buttonset=function(){return 
t.ui.controlgroup||t.error("Controlgroup widget 
missing"),"option"===arguments[0]&&"items"===arguments[1
]&&arguments[2]?this.controlgroup.apply(this,
[arguments[0],"items.button",arguments[2]]):"option"===a
rguments[0]&&"items"===arguments[1]?
this.controlgroup.apply(this,
[arguments[0],"items.button"]):("object"==typeof 
arguments[0]&&arguments[0].items&&(arguments[0].items={b
utton:arguments[0].items}),this.controlgroup.apply(this,
arguments))}),t.ui.button,t.extend(t.ui,{datepicker:
{version:"1.12.1"}});var m;t.extend(s.prototype,
{markerClassName:"hasDatepicker",maxRows:4,_widgetDatepi
cker:function(){return 
this.dpDiv},setDefaults:function(t){return 
a(this._defaults,t||
{}),this},_attachDatepicker:function(e,i){var 
s,n,o;s=e.nodeName.toLowerCase(),n="div"===s||"span"===s
,e.id||



(this.uuid+=1,e.id="dp"+this.uuid),o=this._newInst(t(e),
n),o.settings=t.extend({},i||{}),"input"===s?
this._connectDatepicker(e,o):n&&this._inlineDatepicker(e
,o)},_newInst:function(e,i){var s=e[0].id.replace(/([^A-
Za-z0-9_\-])/g,"\\\\
$1");return{id:s,input:e,selectedDay:0,selectedMonth:0,s
electedYear:0,drawMonth:0,drawYear:0,inline:i,dpDiv:i?
n(t("<div class='"+this._inlineClass+" ui-datepicker ui-
widget ui-widget-content ui-helper-clearfix ui-corner-
all'></
div>")):this.dpDiv}},_connectDatepicker:function(e,i)
{var 
s=t(e);i.append=t([]),i.trigger=t([]),s.hasClass(this.ma
rkerClassName)||
(this._attachments(s,i),s.addClass(this.markerClassName)
.on("keydown",this._doKeyDown).on("keypress",this._doKey
Press).on("keyup",this._doKeyUp),this._autoSize(i),t.dat
a(e,"datepicker",i),i.settings.disabled&&this._disableDa
tepicker(e))},_attachments:function(e,i){var 
s,n,o,a=this._get(i,"appendText"),r=this._get(i,"isRTL")
;i.append&&i.append.remove(),a&&(i.append=t("<span 
class='"+this._appendClass+"'>"+a+"</
span>"),e[r?"before":"after"]
(i.append)),e.off("focus",this._showDatepicker),i.trigge
r&&i.trigger.remove(),s=this._get(i,"showOn"),
("focus"===s||"both"===s)&&e.on("focus",this._showDatepi
cker),
("button"===s||"both"===s)&&(n=this._get(i,"buttonText")
,o=this._get(i,"buttonImage"),i.trigger=t(this._get(i,"b
uttonImageOnly")?t("<img/
>").addClass(this._triggerClass).attr({src:o,alt:n,title
:n}):t("<button type='button'></
button>").addClass(this._triggerClass).html(o?t("<img/
>").attr({src:o,alt:n,title:n}):n)),e[r?"before":"after"
](i.trigger),i.trigger.on("click",function(){return 
t.datepicker._datepickerShowing&&t.datepicker._lastInput
===e[0]?



t.datepicker._hideDatepicker():t.datepicker._datepickerS
howing&&t.datepicker._lastInput!==e[0]?
(t.datepicker._hideDatepicker(),t.datepicker._showDatepi
cker(e[0])):t.datepicker._showDatepicker(e[0]),!
1}))},_autoSize:function(t)
{if(this._get(t,"autoSize")&&!t.inline){var 
e,i,s,n,o=new 
Date(2009,11,20),a=this._get(t,"dateFormat");a.match(/
[DM]/)&&(e=function(t){for(i=0,s=0,n=0;t.length>n;n+
+)t[n].length>i&&(i=t[n].length,s=n);return 
s},o.setMonth(e(this._get(t,a.match(/
MM/)?"monthNames":"monthNamesShort"))),o.setDate(e(this.
_get(t,a.match(/DD/)?"dayNames":"dayNamesShort"))+20-
o.getDay())),t.input.attr("size",this._formatDate(t,o).l
ength)}},_inlineDatepicker:function(e,i){var 
s=t(e);s.hasClass(this.markerClassName)||
(s.addClass(this.markerClassName).append(i.dpDiv),t.data
(e,"datepicker",i),this._setDate(i,this._getDefaultDate(
i),!
0),this._updateDatepicker(i),this._updateAlternate(i),i.
settings.disabled&&this._disableDatepicker(e),i.dpDiv.cs
s("display","block"))},_dialogDatepicker:function(e,i,s,
n,o){var r,h,l,c,u,d=this._dialogInst;return d||
(this.uuid+=1,r="dp"+this.uuid,this._dialogInput=t("<inp
ut type='text' id='"+r+"' style='position: absolute; 
top: -100px; width: 0px;'/
>"),this._dialogInput.on("keydown",this._doKeyDown),t("b
ody").append(this._dialogInput),d=this._dialogInst=this.
_newInst(this._dialogInput,!
1),d.settings={},t.data(this._dialogInput[0],"datepicker
",d)),a(d.settings,n||{}),i=i&&i.constructor===Date?
this._formatDate(d,i):i,this._dialogInput.val(i),this._p
os=o?o.length?o:[o.pageX,o.pageY]:null,this._pos||
(h=document.documentElement.clientWidth,l=document.docum
entElement.clientHeight,c=document.documentElement.scrol
lLeft||
document.body.scrollLeft,u=document.documentElement.scro



llTop||document.body.scrollTop,this._pos=[h/2-100+c,l/
2-150+u]),this._dialogInput.css("left",this._pos[0]+20+"
px").css("top",this._pos[1]+"px"),d.settings.onSelect=s,
this._inDialog=!
0,this.dpDiv.addClass(this._dialogClass),this._showDatep
icker(this._dialogInput[0]),t.blockUI&&t.blockUI(this.dp
Div),t.data(this._dialogInput[0],"datepicker",d),this},_
destroyDatepicker:function(e){var 
i,s=t(e),n=t.data(e,"datepicker");s.hasClass(this.marker
ClassName)&&(i=e.nodeName.toLowerCase(),t.removeData(e,"
datepicker"),"input"===i?
(n.append.remove(),n.trigger.remove(),s.removeClass(this
.markerClassName).off("focus",this._showDatepicker).off(
"keydown",this._doKeyDown).off("keypress",this._doKeyPre
ss).off("keyup",this._doKeyUp)):
("div"===i||"span"===i)&&s.removeClass(this.markerClassN
ame).empty(),m===n&&(m=null))},_enableDatepicker:functio
n(e){var 
i,s,n=t(e),o=t.data(e,"datepicker");n.hasClass(this.mark
erClassName)&&(i=e.nodeName.toLowerCase(),"input"===i?
(e.disabled=!
1,o.trigger.filter("button").each(function()
{this.disabled=!
1}).end().filter("img").css({opacity:"1.0",cursor:""})):
("div"===i||"span"===i)&&(s=n.children("."+this._inlineC
lass),s.children().removeClass("ui-state-
disabled"),s.find("select.ui-datepicker-month, 
select.ui-datepicker-year").prop("disabled",!
1)),this._disabledInputs=t.map(this._disabledInputs,func
tion(t){return t===e?
null:t}))},_disableDatepicker:function(e){var 
i,s,n=t(e),o=t.data(e,"datepicker");n.hasClass(this.mark
erClassName)&&(i=e.nodeName.toLowerCase(),"input"===i?
(e.disabled=!
0,o.trigger.filter("button").each(function()
{this.disabled=!
0}).end().filter("img").css({opacity:"0.5",cursor:"defau



lt"})):
("div"===i||"span"===i)&&(s=n.children("."+this._inlineC
lass),s.children().addClass("ui-state-
disabled"),s.find("select.ui-datepicker-month, 
select.ui-datepicker-year").prop("disabled",!
0)),this._disabledInputs=t.map(this._disabledInputs,func
tion(t){return t===e?
null:t}),this._disabledInputs[this._disabledInputs.lengt
h]=e)},_isDisabledDatepicker:function(t){if(!t)return!
1;for(var e=0;this._disabledInputs.length>e;e+
+)if(this._disabledInputs[e]===t)return!0;return!
1},_getInst:function(e){try{return 
t.data(e,"datepicker")}catch(i){throw"Missing instance 
data for this 
datepicker"}},_optionDatepicker:function(e,i,s){var 
n,o,r,h,l=this._getInst(e);return 
2===arguments.length&&"string"==typeof i?"defaults"===i?
t.extend({},t.datepicker._defaults):l?"all"===i?
t.extend({},l.settings):this._get(l,i):null:(n=i||
{},"string"==typeof 
i&&(n={},n[i]=s),l&&(this._curInst===l&&this._hideDatepi
cker(),o=this._getDateDatepicker(e,!
0),r=this._getMinMaxDate(l,"min"),h=this._getMinMaxDate(
l,"max"),a(l.settings,n),null!==r&&void 0!
==n.dateFormat&&void 
0===n.minDate&&(l.settings.minDate=this._formatDate(l,r)
),null!==h&&void 0!==n.dateFormat&&void 
0===n.maxDate&&(l.settings.maxDate=this._formatDate(l,h)
),"disabled"in n&&(n.disabled?
this._disableDatepicker(e):this._enableDatepicker(e)),th
is._attachments(t(e),l),this._autoSize(l),this._setDate(
l,o),this._updateAlternate(l),this._updateDatepicker(l))
,void 0)},_changeDatepicker:function(t,e,i)
{this._optionDatepicker(t,e,i)},_refreshDatepicker:funct
ion(t){var 
e=this._getInst(t);e&&this._updateDatepicker(e)},_setDat
eDatepicker:function(t,e){var 



i=this._getInst(t);i&&(this._setDate(i,e),this._updateDa
tepicker(i),this._updateAlternate(i))},_getDateDatepicke
r:function(t,e){var i=this._getInst(t);return i&&!
i.inline&&this._setDateFromField(i,e),i?
this._getDate(i):null},_doKeyDown:function(e){var 
i,s,n,o=t.datepicker._getInst(e.target),a=!
0,r=o.dpDiv.is(".ui-datepicker-rtl");if(o._keyEvent=!
0,t.datepicker._datepickerShowing)switch(e.keyCode){case 
9:t.datepicker._hideDatepicker(),a=!1;break;case 
13:return 
n=t("td."+t.datepicker._dayOverClass+":not(."+t.datepick
er._currentClass+")",o.dpDiv),n[0]&&t.datepicker._select
Day(e.target,o.selectedMonth,o.selectedYear,n[0]),i=t.da
tepicker._get(o,"onSelect"),i?
(s=t.datepicker._formatDate(o),i.apply(o.input?
o.input[0]:null,[s,o])):t.datepicker._hideDatepicker(),!
1;case 27:t.datepicker._hideDatepicker();break;case 
33:t.datepicker._adjustDate(e.target,e.ctrlKey?-
t.datepicker._get(o,"stepBigMonths"):-
t.datepicker._get(o,"stepMonths"),"M");break;case 
34:t.datepicker._adjustDate(e.target,e.ctrlKey?
+t.datepicker._get(o,"stepBigMonths"):
+t.datepicker._get(o,"stepMonths"),"M");break;case 35:
(e.ctrlKey||
e.metaKey)&&t.datepicker._clearDate(e.target),a=e.ctrlKe
y||e.metaKey;break;case 36:(e.ctrlKey||
e.metaKey)&&t.datepicker._gotoToday(e.target),a=e.ctrlKe
y||e.metaKey;break;case 37:(e.ctrlKey||
e.metaKey)&&t.datepicker._adjustDate(e.target,r?
1:-1,"D"),a=e.ctrlKey||
e.metaKey,e.originalEvent.altKey&&t.datepicker._adjustDa
te(e.target,e.ctrlKey?-
t.datepicker._get(o,"stepBigMonths"):-
t.datepicker._get(o,"stepMonths"),"M");break;case 38:
(e.ctrlKey||
e.metaKey)&&t.datepicker._adjustDate(e.target,-7,"D"),a=
e.ctrlKey||e.metaKey;break;case 39:(e.ctrlKey||



e.metaKey)&&t.datepicker._adjustDate(e.target,r?-1:1,"D"
),a=e.ctrlKey||
e.metaKey,e.originalEvent.altKey&&t.datepicker._adjustDa
te(e.target,e.ctrlKey?
+t.datepicker._get(o,"stepBigMonths"):
+t.datepicker._get(o,"stepMonths"),"M");break;case 40:
(e.ctrlKey||
e.metaKey)&&t.datepicker._adjustDate(e.target,7,"D"),a=e
.ctrlKey||e.metaKey;break;default:a=!1}else 
36===e.keyCode&&e.ctrlKey?
t.datepicker._showDatepicker(this):a=!
1;a&&(e.preventDefault(),e.stopPropagation())},_doKeyPre
ss:function(e){var 
i,s,n=t.datepicker._getInst(e.target);return 
t.datepicker._get(n,"constrainInput")?
(i=t.datepicker._possibleChars(t.datepicker._get(n,"date
Format")),s=String.fromCharCode(null==e.charCode?
e.keyCode:e.charCode),e.ctrlKey||e.metaKey||" ">s||!i||
i.indexOf(s)>-1):void 0},_doKeyUp:function(e){var 
i,s=t.datepicker._getInst(e.target);if(s.input.val()!
==s.lastVal)try{i=t.datepicker.parseDate(t.datepicker._g
et(s,"dateFormat"),s.input?
s.input.val():null,t.datepicker._getFormatConfig(s)),i&&
(t.datepicker._setDateFromField(s),t.datepicker._updateA
lternate(s),t.datepicker._updateDatepicker(s))}catch(n)
{}return!0},_showDatepicker:function(e){if(e=e.target||
e,"input"!
==e.nodeName.toLowerCase()&&(e=t("input",e.parentNode)
[0]),!
t.datepicker._isDisabledDatepicker(e)&&t.datepicker._las
tInput!==e){var 
s,n,o,r,h,l,c;s=t.datepicker._getInst(e),t.datepicker._c
urInst&&t.datepicker._curInst!
==s&&(t.datepicker._curInst.dpDiv.stop(!0,!
0),s&&t.datepicker._datepickerShowing&&t.datepicker._hid
eDatepicker(t.datepicker._curInst.input[0])),n=t.datepic
ker._get(s,"beforeShow"),o=n?n.apply(e,[e,s]):{},o!==!



1&&(a(s.settings,o),s.lastVal=null,t.datepicker._lastInp
ut=e,t.datepicker._setDateFromField(s),t.datepicker._inD
ialog&&(e.value=""),t.datepicker._pos||
(t.datepicker._pos=t.datepicker._findPos(e),t.datepicker
._pos[1]+=e.offsetHeight),r=!
1,t(e).parents().each(function(){return r|
="fixed"===t(this).css("position"),!
r}),h={left:t.datepicker._pos[0],top:t.datepicker._pos[1
]},t.datepicker._pos=null,s.dpDiv.empty(),s.dpDiv.css({p
osition:"absolute",display:"block",top:"-1000px"}),t.dat
epicker._updateDatepicker(s),h=t.datepicker._checkOffset
(s,h,r),s.dpDiv.css({position:t.datepicker._inDialog&&t.
blockUI?"static":r?"fixed":"absolute",display:"none",lef
t:h.left+"px",top:h.top+"px"}),s.inline||
(l=t.datepicker._get(s,"showAnim"),c=t.datepicker._get(s
,"duration"),s.dpDiv.css("z-index",i(t(e))
+1),t.datepicker._datepickerShowing=!
0,t.effects&&t.effects.effect[l]?
s.dpDiv.show(l,t.datepicker._get(s,"showOptions"),c):s.d
pDiv[l||"show"](l?
c:null),t.datepicker._shouldFocusInput(s)&&s.input.trigg
er("focus"),t.datepicker._curInst=s))}},_updateDatepicke
r:function(e)
{this.maxRows=4,m=e,e.dpDiv.empty().append(this._generat
eHTML(e)),this._attachHandlers(e);var 
i,s=this._getNumberOfMonths(e),n=s[1],a=17,r=e.dpDiv.fin
d("."+this._dayOverClass+" 
a");r.length>0&&o.apply(r.get(0)),e.dpDiv.removeClass("u
i-datepicker-multi-2 ui-datepicker-multi-3 ui-
datepicker-
multi-4").width(""),n>1&&e.dpDiv.addClass("ui-
datepicker-multi-"+n).css("width",a*n+"em"),e.dpDiv[(1!
==s[0]||1!==s[1]?"add":"remove")+"Class"]("ui-
datepicker-
multi"),e.dpDiv[(this._get(e,"isRTL")?"add":"remove")
+"Class"]("ui-datepicker-
rtl"),e===t.datepicker._curInst&&t.datepicker._datepicke



rShowing&&t.datepicker._shouldFocusInput(e)&&e.input.tri
gger("focus"),e.yearshtml&&(i=e.yearshtml,setTimeout(fun
ction()
{i===e.yearshtml&&e.yearshtml&&e.dpDiv.find("select.ui-
datepicker-
year:first").replaceWith(e.yearshtml),i=e.yearshtml=null
},0))},_shouldFocusInput:function(t){return 
t.input&&t.input.is(":visible")&&!
t.input.is(":disabled")&&!
t.input.is(":focus")},_checkOffset:function(e,i,s){var 
n=e.dpDiv.outerWidth(),o=e.dpDiv.outerHeight(),a=e.input
?e.input.outerWidth():0,r=e.input?
e.input.outerHeight():0,h=document.documentElement.clien
tWidth+(s?
0:t(document).scrollLeft()),l=document.documentElement.c
lientHeight+(s?0:t(document).scrollTop());return i.left-
=this._get(e,"isRTL")?n-a:0,i.left-
=s&&i.left===e.input.offset().left?
t(document).scrollLeft():0,i.top-
=s&&i.top===e.input.offset().top+r?
t(document).scrollTop():0,i.left-
=Math.min(i.left,i.left+n>h&&h>n?Math.abs(i.left+n-
h):0),i.top-=Math.min(i.top,i.top+o>l&&l>o?
Math.abs(o+r):0),i},_findPos:function(e){for(var 
i,s=this._getInst(e),n=this._get(s,"isRTL");e&&("hidden"
===e.type||1!==e.nodeType||
t.expr.filters.hidden(e));)e=e[n?"previousSibling":"next
Sibling"];return i=t(e).offset(),
[i.left,i.top]},_hideDatepicker:function(e){var 
i,s,n,o,a=this._curInst;!a||e&&a!
==t.data(e,"datepicker")||
this._datepickerShowing&&(i=this._get(a,"showAnim"),s=th
is._get(a,"duration"),n=function()
{t.datepicker._tidyDialog(a)},t.effects&&(t.effects.effe
ct[i]||t.effects[i])?
a.dpDiv.hide(i,t.datepicker._get(a,"showOptions"),s,n):a
.dpDiv["slideDown"===i?"slideUp":"fadeIn"===i?"fadeOut":



"hide"](i?s:null,n),i||n(),this._datepickerShowing=!
1,o=this._get(a,"onClose"),o&&o.apply(a.input?
a.input[0]:null,[a.input?
a.input.val():"",a]),this._lastInput=null,this._inDialog
&&(this._dialogInput.css({position:"absolute",left:"0",t
op:"-100px"}),t.blockUI&&(t.unblockUI(),t("body").append
(this.dpDiv))),this._inDialog=!
1)},_tidyDialog:function(t)
{t.dpDiv.removeClass(this._dialogClass).off(".ui-
datepicker-calendar")},_checkExternalClick:function(e)
{if(t.datepicker._curInst){var 
i=t(e.target),s=t.datepicker._getInst(i[0]);(i[0].id!
==t.datepicker._mainDivId&&0===i.parents("#"+t.datepicke
r._mainDivId).length&&!
i.hasClass(t.datepicker.markerClassName)&&!
i.closest("."+t.datepicker._triggerClass).length&&t.date
picker._datepickerShowing&&(!t.datepicker._inDialog||!
t.blockUI)||
i.hasClass(t.datepicker.markerClassName)&&t.datepicker._
curInst!
==s)&&t.datepicker._hideDatepicker()}},_adjustDate:funct
ion(e,i,s){var 
n=t(e),o=this._getInst(n[0]);this._isDisabledDatepicker(
n[0])||(this._adjustInstDate(o,i+("M"===s?
this._get(o,"showCurrentAtPos"):0),s),this._updateDatepi
cker(o))},_gotoToday:function(e){var 
i,s=t(e),n=this._getInst(s[0]);this._get(n,"gotoCurrent"
)&&n.currentDay?
(n.selectedDay=n.currentDay,n.drawMonth=n.selectedMonth=
n.currentMonth,n.drawYear=n.selectedYear=n.currentYear):
(i=new 
Date,n.selectedDay=i.getDate(),n.drawMonth=n.selectedMon
th=i.getMonth(),n.drawYear=n.selectedYear=i.getFullYear(
)),this._notifyChange(n),this._adjustDate(s)},_selectMon
thYear:function(e,i,s){var 
n=t(e),o=this._getInst(n[0]);o["selected"+
("M"===s?"Month":"Year")]=o["draw"+



("M"===s?"Month":"Year")]=parseInt(i.options[i.selectedI
ndex].value,10),this._notifyChange(o),this._adjustDate(n
)},_selectDay:function(e,i,s,n){var 
o,a=t(e);t(n).hasClass(this._unselectableClass)||
this._isDisabledDatepicker(a[0])||
(o=this._getInst(a[0]),o.selectedDay=o.currentDay=t("a",
n).html(),o.selectedMonth=o.currentMonth=i,o.selectedYea
r=o.currentYear=s,this._selectDate(e,this._formatDate(o,
o.currentDay,o.currentMonth,o.currentYear)))},_clearDate
:function(e){var 
i=t(e);this._selectDate(i,"")},_selectDate:function(e,i)
{var s,n=t(e),o=this._getInst(n[0]);i=null!=i?
i:this._formatDate(o),o.input&&o.input.val(i),this._upda
teAlternate(o),s=this._get(o,"onSelect"),s?
s.apply(o.input?o.input[0]:null,
[i,o]):o.input&&o.input.trigger("change"),o.inline?
this._updateDatepicker(o):
(this._hideDatepicker(),this._lastInput=o.input[0],"obje
ct"!=typeof 
o.input[0]&&o.input.trigger("focus"),this._lastInput=nul
l)},_updateAlternate:function(e){var 
i,s,n,o=this._get(e,"altField");o&&(i=this._get(e,"altFo
rmat")||
this._get(e,"dateFormat"),s=this._getDate(e),n=this.form
atDate(i,s,this._getFormatConfig(e)),t(o).val(n))},noWee
kends:function(t){var 
e=t.getDay();return[e>0&&6>e,""]},iso8601Week:function(t
){var e,i=new Date(t.getTime());return 
i.setDate(i.getDate()+4-(i.getDay()||
7)),e=i.getTime(),i.setMonth(0),i.setDate(1),Math.floor(
Math.round((e-i)/864e5)/7)+1},parseDate:function(e,i,s)
{if(null==e||null==i)throw"Invalid 
arguments";if(i="object"==typeof 
i?""+i:i+"",""===i)return null;var n,o,a,r,h=0,l=(s?
s.shortYearCutoff:null)||
this._defaults.shortYearCutoff,c="string"!=typeof l?l:
(new Date).getFullYear()%100+parseInt(l,10),u=(s?



s.dayNamesShort:null)||
this._defaults.dayNamesShort,d=(s?s.dayNames:null)||
this._defaults.dayNames,p=(s?s.monthNamesShort:null)||
this._defaults.monthNamesShort,f=(s?s.monthNames:null)||
this._defaults.monthNames,g=-1,m=-1,_=-1,v=-1,b=!
1,y=function(t){var 
i=e.length>n+1&&e.charAt(n+1)===t;return i&&n+
+,i},w=function(t){var e=y(t),s="@"===t?14:"!"===t?
20:"y"===t&&e?4:"o"===t?3:2,n="y"===t?s:1,o=RegExp("^\
\d{"+n+","+s+"}"),a=i.substring(h).match(o);if(!
a)throw"Missing number at position "+h;return 
h+=a[0].length,parseInt(a[0],10)},k=function(e,s,n){var 
o=-1,a=t.map(y(e)?n:s,function(t,e)
{return[[e,t]]}).sort(function(t,e){return-(t[1].length-
e[1].length)});if(t.each(a,function(t,e){var 
s=e[1];return 
i.substr(h,s.length).toLowerCase()===s.toLowerCase()?
(o=e[0],h+=s.length,!1):void 0}),-1!==o)return 
o+1;throw"Unknown name at position "+h},x=function()
{if(i.charAt(h)!==e.charAt(n))throw"Unexpected literal 
at position "+h;h++};for(n=0;e.length>n;n++)if(b)"'"!
==e.charAt(n)||y("'")?x():b=!1;else switch(e.charAt(n))
{case"d":_=w("d");break;case"D":k("D",u,d);break;case"o"
:v=w("o");break;case"m":m=w("m");break;case"M":m=k("M",p
,f);break;case"y":g=w("y");break;case"@":r=new 
Date(w("@")),g=r.getFullYear(),m=r.getMonth()
+1,_=r.getDate();break;case"!":r=new Date((w("!")-
this._ticksTo1970)/1e4),g=r.getFullYear(),m=r.getMonth()
+1,_=r.getDate();break;case"'":y("'")?x():b=!
0;break;default:x()}if(i.length>h&&(a=i.substr(h),!/
^\s+/.test(a)))throw"Extra/unparsed characters found in 
date: "+a;if(-1===g?g=(new 
Date).getFullYear():100>g&&(g+=(new Date).getFullYear()-
(new Date).getFullYear()%100+(c>=g?
0:-100)),v>-1)for(m=1,_=v;;)
{if(o=this._getDaysInMonth(g,m-1),o>=_)break;m++,_-=o}
if(r=this._daylightSavingAdjust(new 



Date(g,m-1,_)),r.getFullYear()!==g||r.getMonth()+1!==m||
r.getDate()!==_)throw"Invalid date";return r},ATOM:"yy-
mm-dd",COOKIE:"D, dd M yy",ISO_8601:"yy-mm-
dd",RFC_822:"D, d M y",RFC_850:"DD, dd-M-y",RFC_1036:"D, 
d M y",RFC_1123:"D, d M yy",RFC_2822:"D, d M yy",RSS:"D, 
d M y",TICKS:"!",TIMESTAMP:"@",W3C:"yy-mm-
dd",_ticksTo1970:1e7*60*60*24*(718685+Math.floor(492.5)-
Math.floor(19.7)+Math.floor(4.925)),formatDate:function(
t,e,i){if(!e)return"";var s,n=(i?i.dayNamesShort:null)||
this._defaults.dayNamesShort,o=(i?i.dayNames:null)||
this._defaults.dayNames,a=(i?i.monthNamesShort:null)||
this._defaults.monthNamesShort,r=(i?i.monthNames:null)||
this._defaults.monthNames,h=function(e){var 
i=t.length>s+1&&t.charAt(s+1)===e;return i&&s+
+,i},l=function(t,e,i){var 
s=""+e;if(h(t))for(;i>s.length;)s="0"+s;return 
s},c=function(t,e,i,s){return h(t)?s[e]:i[e]},u="",d=!
1;if(e)for(s=0;t.length>s;s++)if(d)"'"!==t.charAt(s)||
h("'")?u+=t.charAt(s):d=!1;else switch(t.charAt(s))
{case"d":u+=l("d",e.getDate(),2);break;case"D":u+=c("D",
e.getDay(),n,o);break;case"o":u+=l("o",Math.round((new 
Date(e.getFullYear(),e.getMonth(),e.getDate()).getTime()
-new Date(e.getFullYear(),0,0).getTime())/
864e5),3);break;case"m":u+=l("m",e.getMonth()
+1,2);break;case"M":u+=c("M",e.getMonth(),a,r);break;cas
e"y":u+=h("y")?e.getFullYear():(10>e.getFullYear()
%100?"0":"")+e.getFullYear()
%100;break;case"@":u+=e.getTime();break;case"!":u+=1e4*e
.getTime()+this._ticksTo1970;break;case"'":h("'")?
u+="'":d=!0;break;default:u+=t.charAt(s)}return 
u},_possibleChars:function(t){var e,i="",s=!
1,n=function(i){var 
s=t.length>e+1&&t.charAt(e+1)===i;return s&&e+
+,s};for(e=0;t.length>e;e++)if(s)"'"!==t.charAt(e)||
n("'")?i+=t.charAt(e):s=!1;else switch(t.charAt(e))
{case"d":case"m":case"y":case"@":i+="0123456789";break;c
ase"D":case"M":return null;case"'":n("'")?i+="'":s=!



0;break;default:i+=t.charAt(e)}return 
i},_get:function(t,e){return void 0!==t.settings[e]?
t.settings[e]:this._defaults[e]},_setDateFromField:funct
ion(t,e){if(t.input.val()!==t.lastVal){var 
i=this._get(t,"dateFormat"),s=t.lastVal=t.input?
t.input.val():null,n=this._getDefaultDate(t),o=n,a=this.
_getFormatConfig(t);try{o=this.parseDate(i,s,a)||n}
catch(r){s=e?"":s}
t.selectedDay=o.getDate(),t.drawMonth=t.selectedMonth=o.
getMonth(),t.drawYear=t.selectedYear=o.getFullYear(),t.c
urrentDay=s?o.getDate():0,t.currentMonth=s?
o.getMonth():0,t.currentYear=s?
o.getFullYear():0,this._adjustInstDate(t)}},_getDefaultD
ate:function(t){return 
this._restrictMinMax(t,this._determineDate(t,this._get(t
,"defaultDate"),new 
Date))},_determineDate:function(e,i,s){var n=function(t)
{var e=new Date;return e.setDate(e.getDate()
+t),e},o=function(i){try{return 
t.datepicker.parseDate(t.datepicker._get(e,"dateFormat")
,i,t.datepicker._getFormatConfig(e))}catch(s){}for(var 
n=(i.toLowerCase().match(/^c/)?
t.datepicker._getDate(e):null)||new 
Date,o=n.getFullYear(),a=n.getMonth(),r=n.getDate(),h=/
([+\-]?[0-9]+)\s*(d|D|w|W|m|M|y|Y)?/g,l=h.exec(i);l;)
{switch(l[2]||"d")
{case"d":case"D":r+=parseInt(l[1],10);break;case"w":case
"W":r+=7*parseInt(l[1],10);break;case"m":case"M":a+=pars
eInt(l[1],10),r=Math.min(r,t.datepicker._getDaysInMonth(
o,a));break;case"y":case"Y":o+=parseInt(l[1],10),r=Math.
min(r,t.datepicker._getDaysInMonth(o,a))}l=h.exec(i)}
return new Date(o,a,r)},a=null==i||""===i?
s:"string"==typeof i?o(i):"number"==typeof i?isNaN(i)?
s:n(i):new Date(i.getTime());return a=a&&"Invalid 
Date"==""+a?
s:a,a&&(a.setHours(0),a.setMinutes(0),a.setSeconds(0),a.
setMilliseconds(0)),this._daylightSavingAdjust(a)},_dayl



ightSavingAdjust:function(t){return t?
(t.setHours(t.getHours()>12?t.getHours()
+2:0),t):null},_setDate:function(t,e,i){var s=!
e,n=t.selectedMonth,o=t.selectedYear,a=this._restrictMin
Max(t,this._determineDate(t,e,new 
Date));t.selectedDay=t.currentDay=a.getDate(),t.drawMont
h=t.selectedMonth=t.currentMonth=a.getMonth(),t.drawYear
=t.selectedYear=t.currentYear=a.getFullYear(),n===t.sele
ctedMonth&&o===t.selectedYear||i||
this._notifyChange(t),this._adjustInstDate(t),t.input&&t
.input.val(s?"":this._formatDate(t))},_getDate:function(
t){var e=!t.currentYear||t.input&&""===t.input.val()?
null:this._daylightSavingAdjust(new 
Date(t.currentYear,t.currentMonth,t.currentDay));return 
e},_attachHandlers:function(e){var 
i=this._get(e,"stepMonths"),s="#"+e.id.replace(/\\\\/
g,"\\");e.dpDiv.find("[data-handler]").map(function()
{var e={prev:function(){t.datepicker._adjustDate(s,-
i,"M")},next:function(){t.datepicker._adjustDate(s,
+i,"M")},hide:function()
{t.datepicker._hideDatepicker()},today:function()
{t.datepicker._gotoToday(s)},selectDay:function(){return 
t.datepicker._selectDay(s,+this.getAttribute("data-
month"),+this.getAttribute("data-year"),this),!
1},selectMonth:function(){return 
t.datepicker._selectMonthYear(s,this,"M"),!
1},selectYear:function(){return 
t.datepicker._selectMonthYear(s,this,"Y"),!
1}};t(this).on(this.getAttribute("data-
event"),e[this.getAttribute("data-
handler")])})},_generateHTML:function(t){var 
e,i,s,n,o,a,r,h,l,c,u,d,p,f,g,m,_,v,b,y,w,k,x,C,D,I,T,P,
M,S,H,z,O,A,N,W,E,F,L,R=new 
Date,B=this._daylightSavingAdjust(new 
Date(R.getFullYear(),R.getMonth(),R.getDate())),Y=this._
get(t,"isRTL"),j=this._get(t,"showButtonPanel"),q=this._
get(t,"hideIfNoPrevNext"),K=this._get(t,"navigationAsDat



eFormat"),U=this._getNumberOfMonths(t),V=this._get(t,"sh
owCurrentAtPos"),$=this._get(t,"stepMonths"),X=1!
==U[0]||1!
==U[1],G=this._daylightSavingAdjust(t.currentDay?new 
Date(t.currentYear,t.currentMonth,t.currentDay):new 
Date(9999,9,9)),Q=this._getMinMaxDate(t,"min"),J=this._g
etMinMaxDate(t,"max"),Z=t.drawMonth-
V,te=t.drawYear;if(0>Z&&(Z+=12,te--),J)for(e=this._dayli
ghtSavingAdjust(new Date(J.getFullYear(),J.getMonth()-
U[0]*U[1]+1,J.getDate())),e=Q&&Q>e?
Q:e;this._daylightSavingAdjust(new 
Date(te,Z,1))>e;)Z--,0>Z&&(Z=11,te--);for(t.drawMonth=Z,
t.drawYear=te,i=this._get(t,"prevText"),i=K?
this.formatDate(i,this._daylightSavingAdjust(new 
Date(te,Z-
$,1)),this._getFormatConfig(t)):i,s=this._canAdjustMonth
(t,-1,te,Z)?"<a class='ui-datepicker-prev ui-corner-all' 
data-handler='prev' data-event='click' 
title='"+i+"'><span class='ui-icon ui-icon-circle-
triangle-"+(Y?"e":"w")+"'>"+i+"</span></a>":q?"":"<a 
class='ui-datepicker-prev ui-corner-all ui-state-
disabled' title='"+i+"'><span class='ui-icon ui-icon-
circle-triangle-"+(Y?"e":"w")+"'>"+i+"</span></
a>",n=this._get(t,"nextText"),n=K?
this.formatDate(n,this._daylightSavingAdjust(new 
Date(te,Z+
$,1)),this._getFormatConfig(t)):n,o=this._canAdjustMonth
(t,1,te,Z)?"<a class='ui-datepicker-next ui-corner-all' 
data-handler='next' data-event='click' 
title='"+n+"'><span class='ui-icon ui-icon-circle-
triangle-"+(Y?"w":"e")+"'>"+n+"</span></a>":q?"":"<a 
class='ui-datepicker-next ui-corner-all ui-state-
disabled' title='"+n+"'><span class='ui-icon ui-icon-
circle-triangle-"+(Y?"w":"e")+"'>"+n+"</span></
a>",a=this._get(t,"currentText"),r=this._get(t,"gotoCurr
ent")&&t.currentDay?G:B,a=K?
this.formatDate(a,r,this._getFormatConfig(t)):a,h=t.inli



ne?"":"<button type='button' class='ui-datepicker-close 
ui-state-default ui-priority-primary ui-corner-all' 
data-handler='hide' data-
event='click'>"+this._get(t,"closeText")+"</
button>",l=j?"<div class='ui-datepicker-buttonpane ui-
widget-content'>"+(Y?h:"")+
(this._isInRange(t,r)?"<button type='button' class='ui-
datepicker-current ui-state-default ui-priority-
secondary ui-corner-all' data-handler='today' data-
event='click'>"+a+"</button>":"")+(Y?"":h)+"</
div>":"",c=parseInt(this._get(t,"firstDay"),10),c=isNaN(
c)?
0:c,u=this._get(t,"showWeek"),d=this._get(t,"dayNames"),
p=this._get(t,"dayNamesMin"),f=this._get(t,"monthNames")
,g=this._get(t,"monthNamesShort"),m=this._get(t,"beforeS
howDay"),_=this._get(t,"showOtherMonths"),v=this._get(t,
"selectOtherMonths"),b=this._getDefaultDate(t),y="",k=0;
U[0]>k;k++){for(x="",this.maxRows=4,C=0;U[1]>C;C++)
{if(D=this._daylightSavingAdjust(new 
Date(te,Z,t.selectedDay)),I=" ui-corner-all",T="",X)
{if(T+="<div class='ui-datepicker-
group",U[1]>1)switch(C){case 0:T+=" ui-datepicker-group-
first",I=" ui-corner-"+(Y?"right":"left");break;case 
U[1]-1:T+=" ui-datepicker-group-last",I=" ui-corner-"+
(Y?"left":"right");break;default:T+=" ui-datepicker-
group-middle",I=""}T+="'>"}for(T+="<div class='ui-
datepicker-header ui-widget-header ui-helper-
clearfix"+I+"'>"+(/all|left/.test(I)&&0===k?Y?o:s:"")+(/
all|right/.test(I)&&0===k?Y?s:o:"")
+this._generateMonthYearHeader(t,Z,te,Q,J,k>0||C>0,f,g)
+"</div><table class='ui-datepicker-
calendar'><thead>"+"<tr>",P=u?"<th class='ui-datepicker-
week-col'>"+this._get(t,"weekHeader")+"</
th>":"",w=0;7>w;w++)M=(w+c)%7,P+="<th scope='col'"+
((w+c+6)%7>=5?" class='ui-datepicker-week-end'":"")
+">"+"<span title='"+d[M]+"'>"+p[M]+"</span></
th>";for(T+=P+"</tr></



thead><tbody>",S=this._getDaysInMonth(te,Z),te===t.selec
tedYear&&Z===t.selectedMonth&&(t.selectedDay=Math.min(t.
selectedDay,S)),H=(this._getFirstDayOfMonth(te,Z)-
c+7)%7,z=Math.ceil((H+S)/7),O=X?this.maxRows>z?
this.maxRows:z:z,this.maxRows=O,A=this._daylightSavingAd
just(new Date(te,Z,1-H)),N=0;O>N;N++)
{for(T+="<tr>",W=u?"<td class='ui-datepicker-week-
col'>"+this._get(t,"calculateWeek")(A)+"</
td>":"",w=0;7>w;w++)E=m?m.apply(t.input?t.input[0]:null,
[A]):[!0,""],F=A.getMonth()!==Z,L=F&&!v||!E[0]||Q&&Q>A||
J&&A>J,W+="<td class='"+((w+c+6)%7>=5?" ui-datepicker-
week-end":"")+(F?" ui-datepicker-other-month":"")+
(A.getTime()===D.getTime()&&Z===t.selectedMonth&&t._keyE
vent||
b.getTime()===A.getTime()&&b.getTime()===D.getTime()?" 
"+this._dayOverClass:"")+(L?" 
"+this._unselectableClass+" ui-state-disabled":"")+(F&&!
_?"":" "+E[1]+(A.getTime()===G.getTime()?" 
"+this._currentClass:"")+(A.getTime()===B.getTime()?" 
ui-datepicker-today":""))+"'"+(F&&!_||!E[2]?"":" 
title='"+E[2].replace(/'/g,"&#39;")+"'")+(L?"":" data-
handler='selectDay' data-event='click' data-
month='"+A.getMonth()+"' data-year='"+A.getFullYear()
+"'")+">"+(F&&!_?"&#xa0;":L?"<span class='ui-state-
default'>"+A.getDate()+"</span>":"<a class='ui-state-
default"+(A.getTime()===B.getTime()?" ui-state-
highlight":"")+(A.getTime()===G.getTime()?" ui-state-
active":"")+(F?" ui-priority-secondary":"")+"' 
href='#'>"+A.getDate()+"</a>")+"</
td>",A.setDate(A.getDate()
+1),A=this._daylightSavingAdjust(A);T+=W+"</tr>"}Z+
+,Z>11&&(Z=0,te++),T+="</tbody></table>"+(X?"</div>"+
(U[0]>0&&C===U[1]-1?"<div class='ui-datepicker-row-
break'></div>":""):""),x+=T}y+=x}return 
y+=l,t._keyEvent=!
1,y},_generateMonthYearHeader:function(t,e,i,s,n,o,a,r)
{var 



h,l,c,u,d,p,f,g,m=this._get(t,"changeMonth"),_=this._get
(t,"changeYear"),v=this._get(t,"showMonthAfterYear"),b="
<div class='ui-datepicker-title'>",y="";if(o||!
m)y+="<span class='ui-datepicker-month'>"+a[e]+"</
span>";else{for(h=s&&s.getFullYear()===i,l=n&&n.getFullY
ear()===i,y+="<select class='ui-datepicker-month' data-
handler='selectMonth' data-event='change'>",c=0;12>c;c+
+)(!h||c>=s.getMonth())&&(!l||
n.getMonth()>=c)&&(y+="<option value='"+c+"'"+(c===e?" 
selected='selected'":"")+">"+r[c]+"</option>");y+="</
select>"}if(v||(b+=y+(!o&&m&&_?"":"&#xa0;")),!
t.yearshtml)if(t.yearshtml="",o||!_)b+="<span class='ui-
datepicker-year'>"+i+"</
span>";else{for(u=this._get(t,"yearRange").split(":"),d=
(new Date).getFullYear(),p=function(t){var e=t.match(/
c[+\-].*/)?i+parseInt(t.substring(1),10):t.match(/[+
\-].*/)?d+parseInt(t,10):parseInt(t,10);return isNaN(e)?
d:e},f=p(u[0]),g=Math.max(f,p(u[1]||"")),f=s?
Math.max(f,s.getFullYear()):f,g=n?
Math.min(g,n.getFullYear()):g,t.yearshtml+="<select 
class='ui-datepicker-year' data-handler='selectYear' 
data-event='change'>";g>=f;f++)t.yearshtml+="<option 
value='"+f+"'"+(f===i?" selected='selected'":"")
+">"+f+"</option>";t.yearshtml+="</
select>",b+=t.yearshtml,t.yearshtml=null}return 
b+=this._get(t,"yearSuffix"),v&&(b+=(!
o&&m&&_?"":"&#xa0;")+y),b+="</
div>"},_adjustInstDate:function(t,e,i){var 
s=t.selectedYear+("Y"===i?e:0),n=t.selectedMonth+
("M"===i?
e:0),o=Math.min(t.selectedDay,this._getDaysInMonth(s,n))
+("D"===i?
e:0),a=this._restrictMinMax(t,this._daylightSavingAdjust
(new 
Date(s,n,o)));t.selectedDay=a.getDate(),t.drawMonth=t.se
lectedMonth=a.getMonth(),t.drawYear=t.selectedYear=a.get
FullYear(),



("M"===i||"Y"===i)&&this._notifyChange(t)},_restrictMinM
ax:function(t,e){var 
i=this._getMinMaxDate(t,"min"),s=this._getMinMaxDate(t,"
max"),n=i&&i>e?i:e;return s&&n>s?
s:n},_notifyChange:function(t){var 
e=this._get(t,"onChangeMonthYear");e&&e.apply(t.input?
t.input[0]:null,
[t.selectedYear,t.selectedMonth+1,t])},_getNumberOfMonth
s:function(t){var e=this._get(t,"numberOfMonths");return 
null==e?[1,1]:"number"==typeof e?
[1,e]:e},_getMinMaxDate:function(t,e){return 
this._determineDate(t,this._get(t,e+"Date"),null)},_getD
aysInMonth:function(t,e){return 32-
this._daylightSavingAdjust(new 
Date(t,e,32)).getDate()},_getFirstDayOfMonth:function(t,
e){return new 
Date(t,e,1).getDay()},_canAdjustMonth:function(t,e,i,s)
{var 
n=this._getNumberOfMonths(t),o=this._daylightSavingAdjus
t(new Date(i,s+(0>e?e:n[0]*n[1]),1));return 
0>e&&o.setDate(this._getDaysInMonth(o.getFullYear(),o.ge
tMonth())),this._isInRange(t,o)},_isInRange:function(t,e
){var 
i,s,n=this._getMinMaxDate(t,"min"),o=this._getMinMaxDate
(t,"max"),a=null,r=null,h=this._get(t,"yearRange");retur
n h&&(i=h.split(":"),s=(new 
Date).getFullYear(),a=parseInt(i[0],10),r=parseInt(i[1],
10),i[0].match(/[+\-].*/)&&(a+=s),i[1].match(/[+
\-].*/)&&(r+=s)),(!n||e.getTime()>=n.getTime())&&(!o||
e.getTime()<=o.getTime())&&(!a||e.getFullYear()>=a)&&(!
r||r>=e.getFullYear())},_getFormatConfig:function(t){var 
e=this._get(t,"shortYearCutoff");return e="string"!
=typeof e?e:(new Date).getFullYear()%100+parseInt(e,10),
{shortYearCutoff:e,dayNamesShort:this._get(t,"dayNamesSh
ort"),dayNames:this._get(t,"dayNames"),monthNamesShort:t
his._get(t,"monthNamesShort"),monthNames:this._get(t,"mo
nthNames")}},_formatDate:function(t,e,i,s){e||



(t.currentDay=t.selectedDay,t.currentMonth=t.selectedMon
th,t.currentYear=t.selectedYear);var 
n=e?"object"==typeof e?e:this._daylightSavingAdjust(new 
Date(s,i,e)):this._daylightSavingAdjust(new 
Date(t.currentYear,t.currentMonth,t.currentDay));return 
this.formatDate(this._get(t,"dateFormat"),n,this._getFor
matConfig(t))}}),t.fn.datepicker=function(e){if(!
this.length)return this;t.datepicker.initialized||
(t(document).on("mousedown",t.datepicker._checkExternalC
lick),t.datepicker.initialized=!
0),0===t("#"+t.datepicker._mainDivId).length&&t("body").
append(t.datepicker.dpDiv);var 
i=Array.prototype.slice.call(arguments,1);return"string"
!=typeof e||"isDisabled"!==e&&"getDate"!==e&&"widget"!
==e?"option"===e&&2===arguments.length&&"string"==typeof 
arguments[1]?
t.datepicker["_"+e+"Datepicker"].apply(t.datepicker,
[this[0]].concat(i)):this.each(function()
{"string"==typeof e?
t.datepicker["_"+e+"Datepicker"].apply(t.datepicker,
[this].concat(i)):t.datepicker._attachDatepicker(this,e)
}):t.datepicker["_"+e+"Datepicker"].apply(t.datepicker,
[this[0]].concat(i))},t.datepicker=new 
s,t.datepicker.initialized=!1,t.datepicker.uuid=(new 
Date).getTime(),t.datepicker.version="1.12.1",t.datepick
er,t.ui.ie=!!/msie [\w.]
+/.exec(navigator.userAgent.toLowerCase());var _=!
1;t(document).on("mouseup",function(){_=!
1}),t.widget("ui.mouse",{version:"1.12.1",options:
{cancel:"input, textarea, button, select, 
option",distance:1,delay:0},_mouseInit:function(){var 
e=this;this.element.on("mousedown."+this.widgetName,func
tion(t){return 
e._mouseDown(t)}).on("click."+this.widgetName,function(i
){return!
0===t.data(i.target,e.widgetName+".preventClickEvent")?
(t.removeData(i.target,e.widgetName+".preventClickEvent"



),i.stopImmediatePropagation(),!1):void 
0}),this.started=!1},_mouseDestroy:function()
{this.element.off("."+this.widgetName),this._mouseMoveDe
legate&&this.document.off("mousemove."+this.widgetName,t
his._mouseMoveDelegate).off("mouseup."+this.widgetName,t
his._mouseUpDelegate)},_mouseDown:function(e){if(!_)
{this._mouseMoved=!
1,this._mouseStarted&&this._mouseUp(e),this._mouseDownEv
ent=e;var i=this,s=1===e.which,n="string"==typeof 
this.options.cancel&&e.target.nodeName?
t(e.target).closest(this.options.cancel).length:!
1;return s&&!n&&this._mouseCapture(e)?
(this.mouseDelayMet=!
this.options.delay,this.mouseDelayMet||
(this._mouseDelayTimer=setTimeout(function()
{i.mouseDelayMet=!
0},this.options.delay)),this._mouseDistanceMet(e)&&this.
_mouseDelayMet(e)&&(this._mouseStarted=this._mouseStart(
e)!==!1,!this._mouseStarted)?(e.preventDefault(),!0):(!
0===t.data(e.target,this.widgetName+".preventClickEvent"
)&&t.removeData(e.target,this.widgetName+".preventClickE
vent"),this._mouseMoveDelegate=function(t){return 
i._mouseMove(t)},this._mouseUpDelegate=function(t)
{return 
i._mouseUp(t)},this.document.on("mousemove."+this.widget
Name,this._mouseMoveDelegate).on("mouseup."+this.widgetN
ame,this._mouseUpDelegate),e.preventDefault(),_=!0,!
0)):!0}},_mouseMove:function(e){if(this._mouseMoved)
{if(t.ui.ie&&(!document.documentMode||
9>document.documentMode)&&!e.button)return 
this._mouseUp(e);if(!e.which)if(e.originalEvent.altKey||
e.originalEvent.ctrlKey||e.originalEvent.metaKey||
e.originalEvent.shiftKey)this.ignoreMissingWhich=!0;else 
if(!this.ignoreMissingWhich)return this._mouseUp(e)}
return(e.which||e.button)&&(this._mouseMoved=!
0),this._mouseStarted?
(this._mouseDrag(e),e.preventDefault()):



(this._mouseDistanceMet(e)&&this._mouseDelayMet(e)&&(thi
s._mouseStarted=this._mouseStart(this._mouseDownEvent,e)
!==!1,this._mouseStarted?
this._mouseDrag(e):this._mouseUp(e)),!
this._mouseStarted)},_mouseUp:function(e)
{this.document.off("mousemove."+this.widgetName,this._mo
useMoveDelegate).off("mouseup."+this.widgetName,this._mo
useUpDelegate),this._mouseStarted&&(this._mouseStarted=!
1,e.target===this._mouseDownEvent.target&&t.data(e.targe
t,this.widgetName+".preventClickEvent",!
0),this._mouseStop(e)),this._mouseDelayTimer&&(clearTime
out(this._mouseDelayTimer),delete 
this._mouseDelayTimer),this.ignoreMissingWhich=!1,_=!
1,e.preventDefault()},_mouseDistanceMet:function(t)
{return Math.max(Math.abs(this._mouseDownEvent.pageX-
t.pageX),Math.abs(this._mouseDownEvent.pageY-
t.pageY))>=this.options.distance},_mouseDelayMet:functio
n(){return this.mouseDelayMet},_mouseStart:function()
{},_mouseDrag:function(){},_mouseStop:function()
{},_mouseCapture:function(){return!
0}}),t.ui.plugin={add:function(e,i,s){var 
n,o=t.ui[e].prototype;for(n in 
s)o.plugins[n]=o.plugins[n]||
[],o.plugins[n].push([i,s[n]])},call:function(t,e,i,s)
{var n,o=t.plugins[e];if(o&&(s||
t.element[0].parentNode&&11!
==t.element[0].parentNode.nodeType))for(n=0;o.length>n;n
++)t.options[o[n][0]]&&o[n]
[1].apply(t.element,i)}},t.ui.safeBlur=function(e)
{e&&"body"!
==e.nodeName.toLowerCase()&&t(e).trigger("blur")},t.widg
et("ui.draggable",t.ui.mouse,
{version:"1.12.1",widgetEventPrefix:"drag",options:
{addClasses:!0,appendTo:"parent",axis:!
1,connectToSortable:!1,containment:!
1,cursor:"auto",cursorAt:!1,grid:!1,handle:!
1,helper:"original",iframeFix:!1,opacity:!



1,refreshPositions:!1,revert:!
1,revertDuration:500,scope:"default",scroll:!
0,scrollSensitivity:20,scrollSpeed:20,snap:!
1,snapMode:"both",snapTolerance:20,stack:!1,zIndex:!
1,drag:null,start:null,stop:null},_create:function()
{"original"===this.options.helper&&this._setPositionRela
tive(),this.options.addClasses&&this._addClass("ui-
draggable"),this._setHandleClassName(),this._mouseInit()
},_setOption:function(t,e)
{this._super(t,e),"handle"===t&&(this._removeHandleClass
Name(),this._setHandleClassName())},_destroy:function()
{return(this.helper||this.element).is(".ui-draggable-
dragging")?(this.destroyOnClear=!0,void 0):
(this._removeHandleClassName(),this._mouseDestroy(),void 
0)},_mouseCapture:function(e){var i=this.options;return 
this.helper||i.disabled||t(e.target).closest(".ui-
resizable-handle").length>0?!1:
(this.handle=this._getHandle(e),this.handle?
(this._blurActiveElement(e),this._blockFrames(i.iframeFi
x===!0?"iframe":i.iframeFix),!0):!
1)},_blockFrames:function(e)
{this.iframeBlocks=this.document.find(e).map(function()
{var e=t(this);return 
t("<div>").css("position","absolute").appendTo(e.parent(
)).outerWidth(e.outerWidth()).outerHeight(e.outerHeight(
)).offset(e.offset())[0]})},_unblockFrames:function()
{this.iframeBlocks&&(this.iframeBlocks.remove(),delete 
this.iframeBlocks)},_blurActiveElement:function(e){var 
i=t.ui.safeActiveElement(this.document[0]),s=t(e.target)
;s.closest(i).length||
t.ui.safeBlur(i)},_mouseStart:function(e){var 
i=this.options;return 
this.helper=this._createHelper(e),this._addClass(this.he
lper,"ui-draggable-
dragging"),this._cacheHelperProportions(),t.ui.ddmanager
&&(t.ui.ddmanager.current=this),this._cacheMargins(),thi
s.cssPosition=this.helper.css("position"),this.scrollPar



ent=this.helper.scrollParent(!
0),this.offsetParent=this.helper.offsetParent(),this.has
FixedAncestor=this.helper.parents().filter(function()
{return"fixed"===t(this).css("position")}).length>0,this
.positionAbs=this.element.offset(),this._refreshOffsets(
e),this.originalPosition=this.position=this._generatePos
ition(e,!
1),this.originalPageX=e.pageX,this.originalPageY=e.pageY
,i.cursorAt&&this._adjustOffsetFromHelper(i.cursorAt),th
is._setContainment(),this._trigger("start",e)===!1?
(this._clear(),!1):
(this._cacheHelperProportions(),t.ui.ddmanager&&!
i.dropBehaviour&&t.ui.ddmanager.prepareOffsets(this,e),t
his._mouseDrag(e,!
0),t.ui.ddmanager&&t.ui.ddmanager.dragStart(this,e),!
0)},_refreshOffsets:function(t)
{this.offset={top:this.positionAbs.top-
this.margins.top,left:this.positionAbs.left-
this.margins.left,scroll:!
1,parent:this._getParentOffset(),relative:this._getRelat
iveOffset()},this.offset.click={left:t.pageX-
this.offset.left,top:t.pageY-
this.offset.top}},_mouseDrag:function(e,i)
{if(this.hasFixedAncestor&&(this.offset.parent=this._get
ParentOffset()),this.position=this._generatePosition(e,!
0),this.positionAbs=this._convertPositionTo("absolute"),
!i){var 
s=this._uiHash();if(this._trigger("drag",e,s)===!
1)return this._mouseUp(new t.Event("mouseup",e)),!
1;this.position=s.position}return 
this.helper[0].style.left=this.position.left+"px",this.h
elper[0].style.top=this.position.top+"px",t.ui.ddmanager
&&t.ui.ddmanager.drag(this,e),!1},_mouseStop:function(e)
{var i=this,s=!1;return t.ui.ddmanager&&!
this.options.dropBehaviour&&(s=t.ui.ddmanager.drop(this,
e)),this.dropped&&(s=this.dropped,this.dropped=!
1),"invalid"===this.options.revert&&!



s||"valid"===this.options.revert&&s||
this.options.revert===!0||
t.isFunction(this.options.revert)&&this.options.revert.c
all(this.element,s)?
t(this.helper).animate(this.originalPosition,parseInt(th
is.options.revertDuration,10),function()
{i._trigger("stop",e)!==!
1&&i._clear()}):this._trigger("stop",e)!==!
1&&this._clear(),!1},_mouseUp:function(e){return 
this._unblockFrames(),t.ui.ddmanager&&t.ui.ddmanager.dra
gStop(this,e),this.handleElement.is(e.target)&&this.elem
ent.trigger("focus"),t.ui.mouse.prototype._mouseUp.call(
this,e)},cancel:function(){return this.helper.is(".ui-
draggable-dragging")?this._mouseUp(new 
t.Event("mouseup",
{target:this.element[0]})):this._clear(),this},_getHandl
e:function(e){return this.options.handle?!!
t(e.target).closest(this.element.find(this.options.handl
e)).length:!0},_setHandleClassName:function()
{this.handleElement=this.options.handle?
this.element.find(this.options.handle):this.element,this
._addClass(this.handleElement,"ui-draggable-
handle")},_removeHandleClassName:function()
{this._removeClass(this.handleElement,"ui-draggable-
handle")},_createHelper:function(e){var 
i=this.options,s=t.isFunction(i.helper),n=s?
t(i.helper.apply(this.element[0],
[e])):"clone"===i.helper?
this.element.clone().removeAttr("id"):this.element;retur
n n.parents("body").length||
n.appendTo("parent"===i.appendTo?
this.element[0].parentNode:i.appendTo),s&&n[0]===this.el
ement[0]&&this._setPositionRelative(),n[0]===this.elemen
t[0]||/(fixed|absolute)/.test(n.css("position"))||
n.css("position","absolute"),n},_setPositionRelative:fun
ction(){/^(?:r|a|
f)/.test(this.element.css("position"))||



(this.element[0].style.position="relative")},_adjustOffs
etFromHelper:function(e){"string"==typeof 
e&&(e=e.split(" ")),t.isArray(e)&&(e={left:+e[0],top:
+e[1]||0}),"left"in 
e&&(this.offset.click.left=e.left+this.margins.left),"ri
ght"in 
e&&(this.offset.click.left=this.helperProportions.width-
e.right+this.margins.left),"top"in 
e&&(this.offset.click.top=e.top+this.margins.top),"botto
m"in 
e&&(this.offset.click.top=this.helperProportions.height-
e.bottom+this.margins.top)},_isRootNode:function(t)
{return/(html|body)/i.test(t.tagName)||
t===this.document[0]},_getParentOffset:function(){var 
e=this.offsetParent.offset(),i=this.document[0];return"a
bsolute"===this.cssPosition&&this.scrollParent[0]!
==i&&t.contains(this.scrollParent[0],this.offsetParent[0
])&&(e.left+=this.scrollParent.scrollLeft(),e.top+=this.
scrollParent.scrollTop()),this._isRootNode(this.offsetPa
rent[0])&&(e={top:0,left:0}),{top:e.top+
(parseInt(this.offsetParent.css("borderTopWidth"),10)||
0),left:e.left+
(parseInt(this.offsetParent.css("borderLeftWidth"),10)||
0)}},_getRelativeOffset:function(){if("relative"!
==this.cssPosition)return{top:0,left:0};var 
t=this.element.position(),e=this._isRootNode(this.scroll
Parent[0]);return{top:t.top-
(parseInt(this.helper.css("top"),10)||0)+(e?
0:this.scrollParent.scrollTop()),left:t.left-
(parseInt(this.helper.css("left"),10)||0)+(e?
0:this.scrollParent.scrollLeft())}},_cacheMargins:functi
on()
{this.margins={left:parseInt(this.element.css("marginLef
t"),10)||
0,top:parseInt(this.element.css("marginTop"),10)||
0,right:parseInt(this.element.css("marginRight"),10)||
0,bottom:parseInt(this.element.css("marginBottom"),10)||



0}},_cacheHelperProportions:function()
{this.helperProportions={width:this.helper.outerWidth(),
height:this.helper.outerHeight()}},_setContainment:funct
ion(){var e,i,s,n=this.options,o=this.document[0];return 
this.relativeContainer=null,n.containment?"window"===n.c
ontainment?(this.containment=[t(window).scrollLeft()-
this.offset.relative.left-
this.offset.parent.left,t(window).scrollTop()-
this.offset.relative.top-
this.offset.parent.top,t(window).scrollLeft()
+t(window).width()-this.helperProportions.width-
this.margins.left,t(window).scrollTop()+
(t(window).height()||o.body.parentNode.scrollHeight)-
this.helperProportions.height-this.margins.top],void 
0):"document"===n.containment?
(this.containment=[0,0,t(o).width()-
this.helperProportions.width-this.margins.left,
(t(o).height()||o.body.parentNode.scrollHeight)-
this.helperProportions.height-this.margins.top],void 
0):n.containment.constructor===Array?
(this.containment=n.containment,void 0):
("parent"===n.containment&&(n.containment=this.helper[0]
.parentNode),i=t(n.containment),s=i[0],s&&(e=/(scroll|
auto)/.test(i.css("overflow")),this.containment=[(parseI
nt(i.css("borderLeftWidth"),10)||0)+
(parseInt(i.css("paddingLeft"),10)||0),
(parseInt(i.css("borderTopWidth"),10)||0)+
(parseInt(i.css("paddingTop"),10)||0),(e?
Math.max(s.scrollWidth,s.offsetWidth):s.offsetWidth)-
(parseInt(i.css("borderRightWidth"),10)||0)-
(parseInt(i.css("paddingRight"),10)||0)-
this.helperProportions.width-this.margins.left-
this.margins.right,(e?
Math.max(s.scrollHeight,s.offsetHeight):s.offsetHeight)-
(parseInt(i.css("borderBottomWidth"),10)||0)-
(parseInt(i.css("paddingBottom"),10)||0)-
this.helperProportions.height-this.margins.top-



this.margins.bottom],this.relativeContainer=i),void 0):
(this.containment=null,void 
0)},_convertPositionTo:function(t,e){e||
(e=this.position);var i="absolute"===t?
1:-1,s=this._isRootNode(this.scrollParent[0]);return{top
:e.top+this.offset.relative.top*i+this.offset.parent.top
*i-("fixed"===this.cssPosition?-
this.offset.scroll.top:s?
0:this.offset.scroll.top)*i,left:e.left+this.offset.rela
tive.left*i+this.offset.parent.left*i-
("fixed"===this.cssPosition?-this.offset.scroll.left:s?
0:this.offset.scroll.left)*i}},_generatePosition:functio
n(t,e){var 
i,s,n,o,a=this.options,r=this._isRootNode(this.scrollPar
ent[0]),h=t.pageX,l=t.pageY;return 
r&&this.offset.scroll||
(this.offset.scroll={top:this.scrollParent.scrollTop(),l
eft:this.scrollParent.scrollLeft()}),e&&(this.containmen
t&&(this.relativeContainer?
(s=this.relativeContainer.offset(),i=[this.containment[0
]
+s.left,this.containment[1]+s.top,this.containment[2]+s.
left,this.containment[3]+s.top]):i=this.containment,t.pa
geX-
this.offset.click.left<i[0]&&(h=i[0]+this.offset.click.l
eft),t.pageY-
this.offset.click.top<i[1]&&(l=i[1]+this.offset.click.to
p),t.pageX-
this.offset.click.left>i[2]&&(h=i[2]+this.offset.click.l
eft),t.pageY-
this.offset.click.top>i[3]&&(l=i[3]+this.offset.click.to
p)),a.grid&&(n=a.grid[1]?
this.originalPageY+Math.round((l-this.originalPageY)/
a.grid[1])*a.grid[1]:this.originalPageY,l=i?n-
this.offset.click.top>=i[1]||n-
this.offset.click.top>i[3]?n:n-
this.offset.click.top>=i[1]?n-



a.grid[1]:n+a.grid[1]:n,o=a.grid[0]?
this.originalPageX+Math.round((h-this.originalPageX)/
a.grid[0])*a.grid[0]:this.originalPageX,h=i?o-
this.offset.click.left>=i[0]||o-
this.offset.click.left>i[2]?o:o-
this.offset.click.left>=i[0]?o-
a.grid[0]:o+a.grid[0]:o),"y"===a.axis&&(h=this.originalP
ageX),"x"===a.axis&&(l=this.originalPageY)),{top:l-
this.offset.click.top-this.offset.relative.top-
this.offset.parent.top+("fixed"===this.cssPosition?-
this.offset.scroll.top:r?
0:this.offset.scroll.top),left:h-this.offset.click.left-
this.offset.relative.left-this.offset.parent.left+
("fixed"===this.cssPosition?-this.offset.scroll.left:r?
0:this.offset.scroll.left)}},_clear:function()
{this._removeClass(this.helper,"ui-draggable-
dragging"),this.helper[0]===this.element[0]||
this.cancelHelperRemoval||
this.helper.remove(),this.helper=null,this.cancelHelperR
emoval=!
1,this.destroyOnClear&&this.destroy()},_trigger:function
(e,i,s){return s=s||
this._uiHash(),t.ui.plugin.call(this,e,[i,s,this],!0),/
^(drag|start|
stop)/.test(e)&&(this.positionAbs=this._convertPositionT
o("absolute"),s.offset=this.positionAbs),t.Widget.protot
ype._trigger.call(this,e,i,s)},plugins:
{},_uiHash:function()
{return{helper:this.helper,position:this.position,origin
alPosition:this.originalPosition,offset:this.positionAbs
}}}),t.ui.plugin.add("draggable","connectToSortable",
{start:function(e,i,s){var n=t.extend({},i,
{item:s.element});s.sortables=[],t(s.options.connectToSo
rtable).each(function(){var 
i=t(this).sortable("instance");i&&!
i.options.disabled&&(s.sortables.push(i),i.refreshPositi
ons(),i._trigger("activate",e,n))})},stop:function(e,i,s



){var n=t.extend({},i,
{item:s.element});s.cancelHelperRemoval=!
1,t.each(s.sortables,function(){var t=this;t.isOver?
(t.isOver=0,s.cancelHelperRemoval=!
0,t.cancelHelperRemoval=!
1,t._storedCSS={position:t.placeholder.css("position"),t
op:t.placeholder.css("top"),left:t.placeholder.css("left
")},t._mouseStop(e),t.options.helper=t.options._helper):
(t.cancelHelperRemoval=!
0,t._trigger("deactivate",e,n))})},drag:function(e,i,s)
{t.each(s.sortables,function(){var n=!
1,o=this;o.positionAbs=s.positionAbs,o.helperProportions
=s.helperProportions,o.offset.click=s.offset.click,o._in
tersectsWith(o.containerCache)&&(n=!
0,t.each(s.sortables,function(){return 
this.positionAbs=s.positionAbs,this.helperProportions=s.
helperProportions,this.offset.click=s.offset.click,this!
==o&&this._intersectsWith(this.containerCache)&&t.contai
ns(o.element[0],this.element[0])&&(n=!1),n})),n?
(o.isOver||
(o.isOver=1,s._parent=i.helper.parent(),o.currentItem=i.
helper.appendTo(o.element).data("ui-sortable-item",!
0),o.options._helper=o.options.helper,o.options.helper=f
unction(){return 
i.helper[0]},e.target=o.currentItem[0],o._mouseCapture(e
,!0),o._mouseStart(e,!0,!
0),o.offset.click.top=s.offset.click.top,o.offset.click.
left=s.offset.click.left,o.offset.parent.left-
=s.offset.parent.left-
o.offset.parent.left,o.offset.parent.top-
=s.offset.parent.top-
o.offset.parent.top,s._trigger("toSortable",e),s.dropped
=o.element,t.each(s.sortables,function()
{this.refreshPositions()}),s.currentItem=s.element,o.fro
mOutside=s),o.currentItem&&(o._mouseDrag(e),i.position=o
.position)):o.isOver&&(o.isOver=0,o.cancelHelperRemoval=
!0,o.options._revert=o.options.revert,o.options.revert=!



1,o._trigger("out",e,o._uiHash(o)),o._mouseStop(e,!
0),o.options.revert=o.options._revert,o.options.helper=o
.options._helper,o.placeholder&&o.placeholder.remove(),i
.helper.appendTo(s._parent),s._refreshOffsets(e),i.posit
ion=s._generatePosition(e,!
0),s._trigger("fromSortable",e),s.dropped=!
1,t.each(s.sortables,function()
{this.refreshPositions()}))})}}),t.ui.plugin.add("dragga
ble","cursor",{start:function(e,i,s){var 
n=t("body"),o=s.options;n.css("cursor")&&(o._cursor=n.cs
s("cursor")),n.css("cursor",o.cursor)},stop:function(e,i
,s){var 
n=s.options;n._cursor&&t("body").css("cursor",n._cursor)
}}),t.ui.plugin.add("draggable","opacity",
{start:function(e,i,s){var 
n=t(i.helper),o=s.options;n.css("opacity")&&(o._opacity=
n.css("opacity")),n.css("opacity",o.opacity)},stop:funct
ion(e,i,s){var 
n=s.options;n._opacity&&t(i.helper).css("opacity",n._opa
city)}}),t.ui.plugin.add("draggable","scroll",
{start:function(t,e,i){i.scrollParentNotHidden||
(i.scrollParentNotHidden=i.helper.scrollParent(!
1)),i.scrollParentNotHidden[0]!==i.document[0]&&"HTML"!
==i.scrollParentNotHidden[0].tagName&&(i.overflowOffset=
i.scrollParentNotHidden.offset())},drag:function(e,i,s)
{var n=s.options,o=!
1,a=s.scrollParentNotHidden[0],r=s.document[0];a!
==r&&"HTML"!==a.tagName?(n.axis&&"x"===n.axis||
(s.overflowOffset.top+a.offsetHeight-
e.pageY<n.scrollSensitivity?
a.scrollTop=o=a.scrollTop+n.scrollSpeed:e.pageY-
s.overflowOffset.top<n.scrollSensitivity&&(a.scrollTop=o
=a.scrollTop-n.scrollSpeed)),n.axis&&"y"===n.axis||
(s.overflowOffset.left+a.offsetWidth-
e.pageX<n.scrollSensitivity?
a.scrollLeft=o=a.scrollLeft+n.scrollSpeed:e.pageX-
s.overflowOffset.left<n.scrollSensitivity&&(a.scrollLeft



=o=a.scrollLeft-n.scrollSpeed))):(n.axis&&"x"===n.axis||
(e.pageY-t(r).scrollTop()<n.scrollSensitivity?
o=t(r).scrollTop(t(r).scrollTop()-
n.scrollSpeed):t(window).height()-(e.pageY-
t(r).scrollTop())<n.scrollSensitivity&&(o=t(r).scrollTop
(t(r).scrollTop()
+n.scrollSpeed))),n.axis&&"y"===n.axis||(e.pageX-
t(r).scrollLeft()<n.scrollSensitivity?
o=t(r).scrollLeft(t(r).scrollLeft()-
n.scrollSpeed):t(window).width()-(e.pageX-
t(r).scrollLeft())<n.scrollSensitivity&&(o=t(r).scrollLe
ft(t(r).scrollLeft()+n.scrollSpeed)))),o!==!
1&&t.ui.ddmanager&&!
n.dropBehaviour&&t.ui.ddmanager.prepareOffsets(s,e)}}),t
.ui.plugin.add("draggable","snap",{start:function(e,i,s)
{var n=s.options;s.snapElements=[],t(n.snap.constructor!
==String?n.snap.items||":data(ui-
draggable)":n.snap).each(function(){var 
e=t(this),i=e.offset();this!
==s.element[0]&&s.snapElements.push({item:this,width:e.o
uterWidth(),height:e.outerHeight(),top:i.top,left:i.left
})})},drag:function(e,i,s){var 
n,o,a,r,h,l,c,u,d,p,f=s.options,g=f.snapTolerance,m=i.of
fset.left,_=m+s.helperProportions.width,v=i.offset.top,b
=v+s.helperProportions.height;for(d=s.snapElements.lengt
h-1;d>=0;d--)h=s.snapElements[d].left-
s.margins.left,l=h+s.snapElements[d].width,c=s.snapEleme
nts[d].top-s.margins.top,u=c+s.snapElements[d].height,h-
g>_||m>l+g||c-g>b||v>u+g||!
t.contains(s.snapElements[d].item.ownerDocument,s.snapEl
ements[d].item)?
(s.snapElements[d].snapping&&s.options.snap.release&&s.o
ptions.snap.release.call(s.element,e,t.extend(s._uiHash(
),
{snapItem:s.snapElements[d].item})),s.snapElements[d].sn
apping=!1):("inner"!==f.snapMode&&(n=g>=Math.abs(c-
b),o=g>=Math.abs(u-v),a=g>=Math.abs(h-



_),r=g>=Math.abs(l-
m),n&&(i.position.top=s._convertPositionTo("relative",
{top:c-
s.helperProportions.height,left:0}).top),o&&(i.position.
top=s._convertPositionTo("relative",
{top:u,left:0}).top),a&&(i.position.left=s._convertPosit
ionTo("relative",{top:0,left:h-
s.helperProportions.width}).left),r&&(i.position.left=s.
_convertPositionTo("relative",
{top:0,left:l}).left)),p=n||o||a||r,"outer"!
==f.snapMode&&(n=g>=Math.abs(c-v),o=g>=Math.abs(u-
b),a=g>=Math.abs(h-m),r=g>=Math.abs(l-
_),n&&(i.position.top=s._convertPositionTo("relative",
{top:c,left:0}).top),o&&(i.position.top=s._convertPositi
onTo("relative",{top:u-
s.helperProportions.height,left:0}).top),a&&(i.position.
left=s._convertPositionTo("relative",
{top:0,left:h}).left),r&&(i.position.left=s._convertPosi
tionTo("relative",{top:0,left:l-
s.helperProportions.width}).left)),!
s.snapElements[d].snapping&&(n||o||a||r||
p)&&s.options.snap.snap&&s.options.snap.snap.call(s.elem
ent,e,t.extend(s._uiHash(),
{snapItem:s.snapElements[d].item})),s.snapElements[d].sn
apping=n||o||a||r||
p)}}),t.ui.plugin.add("draggable","stack",
{start:function(e,i,s){var 
n,o=s.options,a=t.makeArray(t(o.stack)).sort(function(e,
i){return(parseInt(t(e).css("zIndex"),10)||0)-
(parseInt(t(i).css("zIndex"),10)||
0)});a.length&&(n=parseInt(t(a[0]).css("zIndex"),10)||
0,t(a).each(function(e)
{t(this).css("zIndex",n+e)}),this.css("zIndex",n+a.lengt
h))}}),t.ui.plugin.add("draggable","zIndex",
{start:function(e,i,s){var 
n=t(i.helper),o=s.options;n.css("zIndex")&&(o._zIndex=n.
css("zIndex")),n.css("zIndex",o.zIndex)},stop:function(e



,i,s){var 
n=s.options;n._zIndex&&t(i.helper).css("zIndex",n._zInde
x)}}),t.ui.draggable,t.widget("ui.resizable",t.ui.mouse,
{version:"1.12.1",widgetEventPrefix:"resize",options:
{alsoResize:!1,animate:!
1,animateDuration:"slow",animateEasing:"swing",aspectRat
io:!1,autoHide:!1,classes:{"ui-resizable-se":"ui-icon 
ui-icon-gripsmall-diagonal-se"},containment:!1,ghost:!
1,grid:!1,handles:"e,s,se",helper:!
1,maxHeight:null,maxWidth:null,minHeight:10,minWidth:10,
zIndex:90,resize:null,start:null,stop:null},_num:functio
n(t){return parseFloat(t)||0},_isNumber:function(t)
{return!isNaN(parseFloat(t))},_hasScroll:function(e,i)
{if("hidden"===t(e).css("overflow"))return!1;var 
s=i&&"left"===i?"scrollLeft":"scrollTop",n=!1;return 
e[s]>0?!0:(e[s]=1,n=e[s]>0,e[s]=0,n)},_create:function()
{var e,i=this.options,s=this;this._addClass("ui-
resizable"),t.extend(this,{_aspectRatio:!!
i.aspectRatio,aspectRatio:i.aspectRatio,originalElement:
this.element,_proportionallyResizeElements:
[],_helper:i.helper||i.ghost||i.animate?i.helper||"ui-
resizable-
helper":null}),this.element[0].nodeName.match(/^(canvas|
textarea|input|select|button|img)$/
i)&&(this.element.wrap(t("<div class='ui-wrapper' 
style='overflow: hidden;'></
div>").css({position:this.element.css("position"),width:
this.element.outerWidth(),height:this.element.outerHeigh
t(),top:this.element.css("top"),left:this.element.css("l
eft")})),this.element=this.element.parent().data("ui-
resizable",this.element.resizable("instance")),this.elem
entIsWrapper=!
0,e={marginTop:this.originalElement.css("marginTop"),mar
ginRight:this.originalElement.css("marginRight"),marginB
ottom:this.originalElement.css("marginBottom"),marginLef
t:this.originalElement.css("marginLeft")},this.element.c
ss(e),this.originalElement.css("margin",0),this.original



ResizeStyle=this.originalElement.css("resize"),this.orig
inalElement.css("resize","none"),this._proportionallyRes
izeElements.push(this.originalElement.css({position:"sta
tic",zoom:1,display:"block"})),this.originalElement.css(
e),this._proportionallyResize()),this._setupHandles(),i.
autoHide&&t(this.element).on("mouseenter",function()
{i.disabled||(s._removeClass("ui-resizable-
autohide"),s._handles.show())}).on("mouseleave",function
(){i.disabled||s.resizing||(s._addClass("ui-resizable-
autohide"),s._handles.hide())}),this._mouseInit()},_dest
roy:function(){this._mouseDestroy();var e,i=function(e)
{t(e).removeData("resizable").removeData("ui-
resizable").off(".resizable").find(".ui-resizable-
handle").remove()};return 
this.elementIsWrapper&&(i(this.element),e=this.element,t
his.originalElement.css({position:e.css("position"),widt
h:e.outerWidth(),height:e.outerHeight(),top:e.css("top")
,left:e.css("left")}).insertAfter(e),e.remove()),this.or
iginalElement.css("resize",this.originalResizeStyle),i(t
his.originalElement),this},_setOption:function(t,e)
{switch(this._super(t,e),t)
{case"handles":this._removeHandles(),this._setupHandles(
);break;default:}},_setupHandles:function(){var 
e,i,s,n,o,a=this.options,r=this;if(this.handles=a.handle
s||(t(".ui-resizable-handle",this.element).length?
{n:".ui-resizable-n",e:".ui-resizable-e",s:".ui-
resizable-s",w:".ui-resizable-w",se:".ui-resizable-
se",sw:".ui-resizable-sw",ne:".ui-resizable-ne",nw:".ui-
resizable-
nw"}:"e,s,se"),this._handles=t(),this.handles.constructo
r===String)for("all"===this.handles&&(this.handles="n,e,
s,w,se,sw,ne,nw"),s=this.handles.split(","),this.handles
={},i=0;s.length>i;i++)e=t.trim(s[i]),n="ui-
resizable-"+e,o=t("<div>"),this._addClass(o,"ui-
resizable-handle 
"+n),o.css({zIndex:a.zIndex}),this.handles[e]=".ui-
resizable-"+e,this.element.append(o);this._renderAxis=fu



nction(e){var i,s,n,o;e=e||this.element;for(i in 
this.handles)this.handles[i].constructor===String?
this.handles[i]=this.element.children(this.handles[i]).f
irst().show():(this.handles[i].jquery||
this.handles[i].nodeType)&&(this.handles[i]=t(this.handl
es[i]),this._on(this.handles[i],
{mousedown:r._mouseDown})),this.elementIsWrapper&&this.o
riginalElement[0].nodeName.match(/^(textarea|input|
select|button)$/
i)&&(s=t(this.handles[i],this.element),o=/sw|ne|nw|se|n|
s/.test(i)?s.outerHeight():s.outerWidth(),n=["padding",/
ne|nw|n/.test(i)?"Top":/se|sw|s/.test(i)?"Bottom":/
^e$/.test(i)?"Right":"Left"].join(""),e.css(n,o),this._p
roportionallyResize()),this._handles=this._handles.add(t
his.handles[i])},this._renderAxis(this.element),this._ha
ndles=this._handles.add(this.element.find(".ui-
resizable-
handle")),this._handles.disableSelection(),this._handles
.on("mouseover",function(){r.resizing||
(this.className&&(o=this.className.match(/ui-resizable-
(se|sw|ne|nw|n|e|s|w)/i)),r.axis=o&&o[1]?
o[1]:"se")}),a.autoHide&&(this._handles.hide(),this._add
Class("ui-resizable-
autohide"))},_removeHandles:function()
{this._handles.remove()},_mouseCapture:function(e){var 
i,s,n=!1;for(i in this.handles)s=t(this.handles[i])[0],
(s===e.target||t.contains(s,e.target))&&(n=!0);return!
this.options.disabled&&n},_mouseStart:function(e){var 
i,s,n,o=this.options,a=this.element;return 
this.resizing=!
0,this._renderProxy(),i=this._num(this.helper.css("left"
)),s=this._num(this.helper.css("top")),o.containment&&(i
+=t(o.containment).scrollLeft()||
0,s+=t(o.containment).scrollTop()||
0),this.offset=this.helper.offset(),this.position={left:
i,top:s},this.size=this._helper?
{width:this.helper.width(),height:this.helper.height()}:



{width:a.width(),height:a.height()},this.originalSize=th
is._helper?
{width:a.outerWidth(),height:a.outerHeight()}:
{width:a.width(),height:a.height()},this.sizeDiff={width
:a.outerWidth()-a.width(),height:a.outerHeight()-
a.height()},this.originalPosition={left:i,top:s},this.or
iginalMousePosition={left:e.pageX,top:e.pageY},this.aspe
ctRatio="number"==typeof o.aspectRatio?
o.aspectRatio:this.originalSize.width/
this.originalSize.height||1,n=t(".ui-
resizable-"+this.axis).css("cursor"),t("body").css("curs
or","auto"===n?this.axis+"-
resize":n),this._addClass("ui-resizable-
resizing"),this._propagate("start",e),!
0},_mouseDrag:function(e){var 
i,s,n=this.originalMousePosition,o=this.axis,a=e.pageX-
n.left||0,r=e.pageY-n.top||0,h=this._change[o];return 
this._updatePrevProperties(),h?(i=h.apply(this,
[e,a,r]),this._updateVirtualBoundaries(e.shiftKey),
(this._aspectRatio||
e.shiftKey)&&(i=this._updateRatio(i,e)),i=this._respectS
ize(i,e),this._updateCache(i),this._propagate("resize",e
),s=this._applyChanges(),!
this._helper&&this._proportionallyResizeElements.length&
&this._proportionallyResize(),t.isEmptyObject(s)||
(this._updatePrevProperties(),this._trigger("resize",e,t
his.ui()),this._applyChanges()),!1):!
1},_mouseStop:function(e){this.resizing=!1;var 
i,s,n,o,a,r,h,l=this.options,c=this;return 
this._helper&&(i=this._proportionallyResizeElements,s=i.
length&&/textarea/
i.test(i[0].nodeName),n=s&&this._hasScroll(i[0],"left")?
0:c.sizeDiff.height,o=s?
0:c.sizeDiff.width,a={width:c.helper.width()-
o,height:c.helper.height()-
n},r=parseFloat(c.element.css("left"))+(c.position.left-
c.originalPosition.left)||



null,h=parseFloat(c.element.css("top"))+(c.position.top-
c.originalPosition.top)||null,l.animate||
this.element.css(t.extend(a,
{top:h,left:r})),c.helper.height(c.size.height),c.helper
.width(c.size.width),this._helper&&!
l.animate&&this._proportionallyResize()),t("body").css("
cursor","auto"),this._removeClass("ui-resizable-
resizing"),this._propagate("stop",e),this._helper&&this.
helper.remove(),!1},_updatePrevProperties:function()
{this.prevPosition={top:this.position.top,left:this.posi
tion.left},this.prevSize={width:this.size.width,height:t
his.size.height}},_applyChanges:function(){var 
t={};return this.position.top!
==this.prevPosition.top&&(t.top=this.position.top+"px"),
this.position.left!
==this.prevPosition.left&&(t.left=this.position.left+"px
"),this.size.width!
==this.prevSize.width&&(t.width=this.size.width+"px"),th
is.size.height!
==this.prevSize.height&&(t.height=this.size.height+"px")
,this.helper.css(t),t},_updateVirtualBoundaries:function
(t){var 
e,i,s,n,o,a=this.options;o={minWidth:this._isNumber(a.mi
nWidth)?
a.minWidth:0,maxWidth:this._isNumber(a.maxWidth)?
a.maxWidth:1/0,minHeight:this._isNumber(a.minHeight)?
a.minHeight:0,maxHeight:this._isNumber(a.maxHeight)?
a.maxHeight:1/0},(this._aspectRatio||
t)&&(e=o.minHeight*this.aspectRatio,s=o.minWidth/
this.aspectRatio,i=o.maxHeight*this.aspectRatio,n=o.maxW
idth/
this.aspectRatio,e>o.minWidth&&(o.minWidth=e),s>o.minHei
ght&&(o.minHeight=s),o.maxWidth>i&&(o.maxWidth=i),o.maxH
eight>n&&(o.maxHeight=n)),this._vBoundaries=o},_updateCa
che:function(t)
{this.offset=this.helper.offset(),this._isNumber(t.left)
&&(this.position.left=t.left),this._isNumber(t.top)&&(th



is.position.top=t.top),this._isNumber(t.height)&&(this.s
ize.height=t.height),this._isNumber(t.width)&&(this.size
.width=t.width)},_updateRatio:function(t){var 
e=this.position,i=this.size,s=this.axis;return 
this._isNumber(t.height)?
t.width=t.height*this.aspectRatio:this._isNumber(t.width
)&&(t.height=t.width/
this.aspectRatio),"sw"===s&&(t.left=e.left+(i.width-
t.width),t.top=null),"nw"===s&&(t.top=e.top+(i.height-
t.height),t.left=e.left+(i.width-
t.width)),t},_respectSize:function(t){var 
e=this._vBoundaries,i=this.axis,s=this._isNumber(t.width
)&&e.maxWidth&&e.maxWidth<t.width,n=this._isNumber(t.hei
ght)&&e.maxHeight&&e.maxHeight<t.height,o=this._isNumber
(t.width)&&e.minWidth&&e.minWidth>t.width,a=this._isNumb
er(t.height)&&e.minHeight&&e.minHeight>t.height,r=this.o
riginalPosition.left+this.originalSize.width,h=this.orig
inalPosition.top+this.originalSize.height,l=/sw|nw|
w/.test(i),c=/nw|ne|n/.test(i);return 
o&&(t.width=e.minWidth),a&&(t.height=e.minHeight),s&&(t.
width=e.maxWidth),n&&(t.height=e.maxHeight),o&&l&&(t.lef
t=r-e.minWidth),s&&l&&(t.left=r-
e.maxWidth),a&&c&&(t.top=h-e.minHeight),n&&c&&(t.top=h-
e.maxHeight),t.width||t.height||t.left||!t.top?t.width||
t.height||t.top||!t.left||
(t.left=null):t.top=null,t},_getPaddingPlusBorderDimensi
ons:function(t){for(var 
e=0,i=[],s=[t.css("borderTopWidth"),t.css("borderRightWi
dth"),t.css("borderBottomWidth"),t.css("borderLeftWidth"
)],n=[t.css("paddingTop"),t.css("paddingRight"),t.css("p
addingBottom"),t.css("paddingLeft")];4>e;e+
+)i[e]=parseFloat(s[e])||0,i[e]+=parseFloat(n[e])||
0;return{height:i[0]+i[2],width:i[1]+i[3]}},_proportiona
llyResize:function()
{if(this._proportionallyResizeElements.length)for(var 
t,e=0,i=this.helper||
this.element;this._proportionallyResizeElements.length>e



;e+
+)t=this._proportionallyResizeElements[e],this.outerDime
nsions||
(this.outerDimensions=this._getPaddingPlusBorderDimensio
ns(t)),t.css({height:i.height()-
this.outerDimensions.height||0,width:i.width()-
this.outerDimensions.width||0})},_renderProxy:function()
{var 
e=this.element,i=this.options;this.elementOffset=e.offse
t(),this._helper?(this.helper=this.helper||t("<div 
style='overflow:hidden;'></
div>"),this._addClass(this.helper,this._helper),this.hel
per.css({width:this.element.outerWidth(),height:this.ele
ment.outerHeight(),position:"absolute",left:this.element
Offset.left+"px",top:this.elementOffset.top+"px",zIndex:
+
+i.zIndex}),this.helper.appendTo("body").disableSelectio
n()):this.helper=this.element},_change:{e:function(t,e)
{return{width:this.originalSize.width+e}},w:function(t,e
){var 
i=this.originalSize,s=this.originalPosition;return{left:
s.left+e,width:i.width-e}},n:function(t,e,i){var 
s=this.originalSize,n=this.originalPosition;return{top:n
.top+i,height:s.height-i}},s:function(t,e,i)
{return{height:this.originalSize.height+i}},se:function(
e,i,s){return 
t.extend(this._change.s.apply(this,arguments),this._chan
ge.e.apply(this,[e,i,s]))},sw:function(e,i,s){return 
t.extend(this._change.s.apply(this,arguments),this._chan
ge.w.apply(this,[e,i,s]))},ne:function(e,i,s){return 
t.extend(this._change.n.apply(this,arguments),this._chan
ge.e.apply(this,[e,i,s]))},nw:function(e,i,s){return 
t.extend(this._change.n.apply(this,arguments),this._chan
ge.w.apply(this,[e,i,s]))}},_propagate:function(e,i)
{t.ui.plugin.call(this,e,[i,this.ui()]),"resize"!
==e&&this._trigger(e,i,this.ui())},plugins:
{},ui:function()



{return{originalElement:this.originalElement,element:thi
s.element,helper:this.helper,position:this.position,size
:this.size,originalSize:this.originalSize,originalPositi
on:this.originalPosition}}}),t.ui.plugin.add("resizable"
,"animate",{stop:function(e){var 
i=t(this).resizable("instance"),s=i.options,n=i._proport
ionallyResizeElements,o=n.length&&/textarea/
i.test(n[0].nodeName),a=o&&i._hasScroll(n[0],"left")?
0:i.sizeDiff.height,r=o?
0:i.sizeDiff.width,h={width:i.size.width-
r,height:i.size.height-
a},l=parseFloat(i.element.css("left"))+(i.position.left-
i.originalPosition.left)||
null,c=parseFloat(i.element.css("top"))+(i.position.top-
i.originalPosition.top)||
null;i.element.animate(t.extend(h,c&&l?{top:c,left:l}:
{}),
{duration:s.animateDuration,easing:s.animateEasing,step:
function(){var 
s={width:parseFloat(i.element.css("width")),height:parse
Float(i.element.css("height")),top:parseFloat(i.element.
css("top")),left:parseFloat(i.element.css("left"))};n&&n
.length&&t(n[0]).css({width:s.width,height:s.height}),i.
_updateCache(s),i._propagate("resize",e)}})}}),t.ui.plug
in.add("resizable","containment",{start:function(){var 
e,i,s,n,o,a,r,h=t(this).resizable("instance"),l=h.option
s,c=h.element,u=l.containment,d=u instanceof t?
u.get(0):/parent/.test(u)?
c.parent().get(0):u;d&&(h.containerElement=t(d),/
document/.test(u)||u===document?
(h.containerOffset={left:0,top:0},h.containerPosition={l
eft:0,top:0},h.parentData={element:t(document),left:0,to
p:0,width:t(document).width(),height:t(document).height(
)||document.body.parentNode.scrollHeight}):
(e=t(d),i=[],t(["Top","Right","Left","Bottom"]).each(fun
ction(t,s)
{i[t]=h._num(e.css("padding"+s))}),h.containerOffset=e.o



ffset(),h.containerPosition=e.position(),h.containerSize
={height:e.innerHeight()-i[3],width:e.innerWidth()-
i[1]},s=h.containerOffset,n=h.containerSize.height,o=h.c
ontainerSize.width,a=h._hasScroll(d,"left")?
d.scrollWidth:o,r=h._hasScroll(d)?
d.scrollHeight:n,h.parentData={element:d,left:s.left,top
:s.top,width:a,height:r}))},resize:function(e){var 
i,s,n,o,a=t(this).resizable("instance"),r=a.options,h=a.
containerOffset,l=a.position,c=a._aspectRatio||
e.shiftKey,u={top:0,left:0},d=a.containerElement,p=!
0;d[0]!==document&&/
static/.test(d.css("position"))&&(u=h),l.left<(a._helper
?h.left:0)&&(a.size.width=a.size.width+(a._helper?
a.position.left-h.left:a.position.left-
u.left),c&&(a.size.height=a.size.width/a.aspectRatio,p=!
1),a.position.left=r.helper?h.left:0),l.top<(a._helper?
h.top:0)&&(a.size.height=a.size.height+(a._helper?
a.position.top-
h.top:a.position.top),c&&(a.size.width=a.size.height*a.a
spectRatio,p=!1),a.position.top=a._helper?
h.top:0),n=a.containerElement.get(0)===a.element.parent(
).get(0),o=/relative|
absolute/.test(a.containerElement.css("position")),n&&o?
(a.offset.left=a.parentData.left+a.position.left,a.offse
t.top=a.parentData.top+a.position.top):
(a.offset.left=a.element.offset().left,a.offset.top=a.el
ement.offset().top),i=Math.abs(a.sizeDiff.width+
(a._helper?a.offset.left-u.left:a.offset.left-
h.left)),s=Math.abs(a.sizeDiff.height+(a._helper?
a.offset.top-u.top:a.offset.top-
h.top)),i+a.size.width>=a.parentData.width&&(a.size.widt
h=a.parentData.width-i,c&&(a.size.height=a.size.width/
a.aspectRatio,p=!
1)),s+a.size.height>=a.parentData.height&&(a.size.height
=a.parentData.height-
s,c&&(a.size.width=a.size.height*a.aspectRatio,p=!
1)),p||



(a.position.left=a.prevPosition.left,a.position.top=a.pr
evPosition.top,a.size.width=a.prevSize.width,a.size.heig
ht=a.prevSize.height)},stop:function(){var 
e=t(this).resizable("instance"),i=e.options,s=e.containe
rOffset,n=e.containerPosition,o=e.containerElement,a=t(e
.helper),r=a.offset(),h=a.outerWidth()-
e.sizeDiff.width,l=a.outerHeight()-
e.sizeDiff.height;e._helper&&!i.animate&&/
relative/.test(o.css("position"))&&t(this).css({left:r.l
eft-n.left-s.left,width:h,height:l}),e._helper&&!
i.animate&&/
static/.test(o.css("position"))&&t(this).css({left:r.lef
t-n.left-
s.left,width:h,height:l})}}),t.ui.plugin.add("resizable"
,"alsoResize",{start:function(){var 
e=t(this).resizable("instance"),i=e.options;t(i.alsoResi
ze).each(function(){var e=t(this);e.data("ui-resizable-
alsoresize",
{width:parseFloat(e.width()),height:parseFloat(e.height(
)),left:parseFloat(e.css("left")),top:parseFloat(e.css("
top"))})})},resize:function(e,i){var 
s=t(this).resizable("instance"),n=s.options,o=s.original
Size,a=s.originalPosition,r={height:s.size.height-
o.height||0,width:s.size.width-o.width||
0,top:s.position.top-a.top||0,left:s.position.left-
a.left||0};t(n.alsoResize).each(function(){var 
e=t(this),s=t(this).data("ui-resizable-
alsoresize"),n={},o=e.parents(i.originalElement[0]).leng
th?["width","height"]:
["width","height","top","left"];t.each(o,function(t,e)
{var i=(s[e]||0)+(r[e]||0);i&&i>=0&&(n[e]=i||
null)}),e.css(n)})},stop:function()
{t(this).removeData("ui-resizable-
alsoresize")}}),t.ui.plugin.add("resizable","ghost",
{start:function(){var 
e=t(this).resizable("instance"),i=e.size;e.ghost=e.origi
nalElement.clone(),e.ghost.css({opacity:.25,display:"blo



ck",position:"relative",height:i.height,width:i.width,ma
rgin:0,left:0,top:0}),e._addClass(e.ghost,"ui-resizable-
ghost"),t.uiBackCompat!==!1&&"string"==typeof 
e.options.ghost&&e.ghost.addClass(this.options.ghost),e.
ghost.appendTo(e.helper)},resize:function(){var 
e=t(this).resizable("instance");e.ghost&&e.ghost.css({po
sition:"relative",height:e.size.height,width:e.size.widt
h})},stop:function(){var 
e=t(this).resizable("instance");e.ghost&&e.helper&&e.hel
per.get(0).removeChild(e.ghost.get(0))}}),t.ui.plugin.ad
d("resizable","grid",{resize:function(){var 
e,i=t(this).resizable("instance"),s=i.options,n=i.size,o
=i.originalSize,a=i.originalPosition,r=i.axis,h="number"
==typeof s.grid?[s.grid,s.grid]:s.grid,l=h[0]||
1,c=h[1]||1,u=Math.round((n.width-o.width)/
l)*l,d=Math.round((n.height-o.height)/
c)*c,p=o.width+u,f=o.height+d,g=s.maxWidth&&p>s.maxWidth
,m=s.maxHeight&&f>s.maxHeight,_=s.minWidth&&s.minWidth>p
,v=s.minHeight&&s.minHeight>f;s.grid=h,_&&(p+=l),v&&(f+=
c),g&&(p-=l),m&&(f-=c),/^(se|s|e)$/.test(r)?
(i.size.width=p,i.size.height=f):/^(ne)$/.test(r)?
(i.size.width=p,i.size.height=f,i.position.top=a.top-
d):/^(sw)$/.test(r)?
(i.size.width=p,i.size.height=f,i.position.left=a.left-
u):((0>=f-c||0>=p-
l)&&(e=i._getPaddingPlusBorderDimensions(this)),f-c>0?
(i.size.height=f,i.position.top=a.top-d):(f=c-
e.height,i.size.height=f,i.position.top=a.top+o.height-
f),p-l>0?(i.size.width=p,i.position.left=a.left-u):(p=l-
e.width,i.size.width=p,i.position.left=a.left+o.width-
p))}}),t.ui.resizable,t.widget("ui.dialog",
{version:"1.12.1",options:{appendTo:"body",autoOpen:!
0,buttons:[],classes:{"ui-dialog":"ui-corner-all","ui-
dialog-titlebar":"ui-corner-all"},closeOnEscape:!
0,closeText:"Close",draggable:!
0,hide:null,height:"auto",maxHeight:null,maxWidth:null,m
inHeight:150,minWidth:150,modal:!1,position:



{my:"center",at:"center",of:window,collision:"fit",using
:function(e){var 
i=t(this).css(e).offset().top;0>i&&t(this).css("top",e.t
op-i)}},resizable:!
0,show:null,title:null,width:300,beforeClose:null,close:
null,drag:null,dragStart:null,dragStop:null,focus:null,o
pen:null,resize:null,resizeStart:null,resizeStop:null},s
izeRelatedOptions:{buttons:!0,height:!0,maxHeight:!
0,maxWidth:!0,minHeight:!0,minWidth:!0,width:!
0},resizableRelatedOptions:{maxHeight:!0,maxWidth:!
0,minHeight:!0,minWidth:!0},_create:function()
{this.originalCss={display:this.element[0].style.display
,width:this.element[0].style.width,minHeight:this.elemen
t[0].style.minHeight,maxHeight:this.element[0].style.max
Height,height:this.element[0].style.height},this.origina
lPosition={parent:this.element.parent(),index:this.eleme
nt.parent().children().index(this.element)},this.origina
lTitle=this.element.attr("title"),null==this.options.tit
le&&null!
=this.originalTitle&&(this.options.title=this.originalTi
tle),this.options.disabled&&(this.options.disabled=!
1),this._createWrapper(),this.element.show().removeAttr(
"title").appendTo(this.uiDialog),this._addClass("ui-
dialog-content","ui-widget-
content"),this._createTitlebar(),this._createButtonPane(
),this.options.draggable&&t.fn.draggable&&this._makeDrag
gable(),this.options.resizable&&t.fn.resizable&&this._ma
keResizable(),this._isOpen=!
1,this._trackFocus()},_init:function()
{this.options.autoOpen&&this.open()},_appendTo:function(
){var e=this.options.appendTo;return e&&(e.jquery||
e.nodeType)?
t(e):this.document.find(e||"body").eq(0)},_destroy:funct
ion(){var 
t,e=this.originalPosition;this._untrackInstance(),this._
destroyOverlay(),this.element.removeUniqueId().css(this.
originalCss).detach(),this.uiDialog.remove(),this.origin



alTitle&&this.element.attr("title",this.originalTitle),t
=e.parent.children().eq(e.index),t.length&&t[0]!
==this.element[0]?
t.before(this.element):e.parent.append(this.element)},wi
dget:function(){return 
this.uiDialog},disable:t.noop,enable:t.noop,close:functi
on(e){var 
i=this;this._isOpen&&this._trigger("beforeClose",e)!==!
1&&(this._isOpen=!
1,this._focusedElement=null,this._destroyOverlay(),this.
_untrackInstance(),this.opener.filter(":focusable").trig
ger("focus").length||
t.ui.safeBlur(t.ui.safeActiveElement(this.document[0])),
this._hide(this.uiDialog,this.options.hide,function()
{i._trigger("close",e)}))},isOpen:function(){return 
this._isOpen},moveToTop:function()
{this._moveToTop()},_moveToTop:function(e,i){var s=!
1,n=this.uiDialog.siblings(".ui-
front:visible").map(function(){return+t(this).css("z-
index")}).get(),o=Math.max.apply(null,n);return 
o>=+this.uiDialog.css("z-index")&&(this.uiDialog.css("z-
index",o+1),s=!0),s&&!
i&&this._trigger("focus",e),s},open:function(){var 
e=this;return this._isOpen?
(this._moveToTop()&&this._focusTabbable(),void 0):
(this._isOpen=!
0,this.opener=t(t.ui.safeActiveElement(this.document[0])
),this._size(),this._position(),this._createOverlay(),th
is._moveToTop(null,!
0),this.overlay&&this.overlay.css("z-
index",this.uiDialog.css("z-
index")-1),this._show(this.uiDialog,this.options.show,fu
nction()
{e._focusTabbable(),e._trigger("focus")}),this._makeFocu
sTarget(),this._trigger("open"),void 
0)},_focusTabbable:function(){var 
t=this._focusedElement;t||



(t=this.element.find("[autofocus]")),t.length||
(t=this.element.find(":tabbable")),t.length||
(t=this.uiDialogButtonPane.find(":tabbable")),t.length||
(t=this.uiDialogTitlebarClose.filter(":tabbable")),t.len
gth||
(t=this.uiDialog),t.eq(0).trigger("focus")},_keepFocus:f
unction(e){function i(){var 
e=t.ui.safeActiveElement(this.document[0]),i=this.uiDial
og[0]===e||t.contains(this.uiDialog[0],e);i||
this._focusTabbable()}
e.preventDefault(),i.call(this),this._delay(i)},_createW
rapper:function()
{this.uiDialog=t("<div>").hide().attr({tabIndex:-1,role:
"dialog"}).appendTo(this._appendTo()),this._addClass(thi
s.uiDialog,"ui-dialog","ui-widget ui-widget-content ui-
front"),this._on(this.uiDialog,{keydown:function(e)
{if(this.options.closeOnEscape&&!
e.isDefaultPrevented()&&e.keyCode&&e.keyCode===t.ui.keyC
ode.ESCAPE)return e.preventDefault(),this.close(e),void 
0;if(e.keyCode===t.ui.keyCode.TAB&&!
e.isDefaultPrevented()){var 
i=this.uiDialog.find(":tabbable"),s=i.filter(":first"),n
=i.filter(":last");e.target!==n[0]&&e.target!
==this.uiDialog[0]||e.shiftKey?e.target!
==s[0]&&e.target!==this.uiDialog[0]||!e.shiftKey||
(this._delay(function()
{n.trigger("focus")}),e.preventDefault()):
(this._delay(function()
{s.trigger("focus")}),e.preventDefault())}},mousedown:fu
nction(t)
{this._moveToTop(t)&&this._focusTabbable()}}),this.eleme
nt.find("[aria-describedby]").length||
this.uiDialog.attr({"aria-
describedby":this.element.uniqueId().attr("id")})},_crea
teTitlebar:function(){var 
e;this.uiDialogTitlebar=t("<div>"),this._addClass(this.u
iDialogTitlebar,"ui-dialog-titlebar","ui-widget-header 



ui-helper-clearfix"),this._on(this.uiDialogTitlebar,
{mousedown:function(e){t(e.target).closest(".ui-dialog-
titlebar-close")||
this.uiDialog.trigger("focus")}}),this.uiDialogTitlebarC
lose=t("<button type='button'></
button>").button({label:t("<a>").text(this.options.close
Text).html(),icon:"ui-icon-closethick",showLabel:!
1}).appendTo(this.uiDialogTitlebar),this._addClass(this.
uiDialogTitlebarClose,"ui-dialog-titlebar-
close"),this._on(this.uiDialogTitlebarClose,
{click:function(t)
{t.preventDefault(),this.close(t)}}),e=t("<span>").uniqu
eId().prependTo(this.uiDialogTitlebar),this._addClass(e,
"ui-dialog-
title"),this._title(e),this.uiDialogTitlebar.prependTo(t
his.uiDialog),this.uiDialog.attr({"aria-
labelledby":e.attr("id")})},_title:function(t)
{this.options.title?
t.text(this.options.title):t.html("&#160;")},_createButt
onPane:function()
{this.uiDialogButtonPane=t("<div>"),this._addClass(this.
uiDialogButtonPane,"ui-dialog-buttonpane","ui-widget-
content ui-helper-
clearfix"),this.uiButtonSet=t("<div>").appendTo(this.uiD
ialogButtonPane),this._addClass(this.uiButtonSet,"ui-
dialog-
buttonset"),this._createButtons()},_createButtons:functi
on(){var e=this,i=this.options.buttons;return 
this.uiDialogButtonPane.remove(),this.uiButtonSet.empty(
),t.isEmptyObject(i)||t.isArray(i)&&!i.length?
(this._removeClass(this.uiDialog,"ui-dialog-
buttons"),void 0):(t.each(i,function(i,s){var 
n,o;s=t.isFunction(s)?
{click:s,text:i}:s,s=t.extend({type:"button"},s),n=s.cli
ck,o={icon:s.icon,iconPosition:s.iconPosition,showLabel:
s.showLabel,icons:s.icons,text:s.text},delete 
s.click,delete s.icon,delete s.iconPosition,delete 



s.showLabel,delete s.icons,"boolean"==typeof 
s.text&&delete s.text,t("<button></
button>",s).button(o).appendTo(e.uiButtonSet).on("click"
,function()
{n.apply(e.element[0],arguments)})}),this._addClass(this
.uiDialog,"ui-dialog-
buttons"),this.uiDialogButtonPane.appendTo(this.uiDialog
),void 0)},_makeDraggable:function(){function e(t)
{return{position:t.position,offset:t.offset}}var 
i=this,s=this.options;this.uiDialog.draggable({cancel:".
ui-dialog-content, .ui-dialog-titlebar-
close",handle:".ui-dialog-
titlebar",containment:"document",start:function(s,n)
{i._addClass(t(this),"ui-dialog-
dragging"),i._blockFrames(),i._trigger("dragStart",s,e(n
))},drag:function(t,s)
{i._trigger("drag",t,e(s))},stop:function(n,o){var 
a=o.offset.left-i.document.scrollLeft(),r=o.offset.top-
i.document.scrollTop();s.position={my:"left 
top",at:"left"+(a>=0?"+":"")+a+" "+"top"+(r>=0?"+":"")
+r,of:i.window},i._removeClass(t(this),"ui-dialog-
dragging"),i._unblockFrames(),i._trigger("dragStop",n,e(
o))}})},_makeResizable:function(){function e(t)
{return{originalPosition:t.originalPosition,originalSize
:t.originalSize,position:t.position,size:t.size}}var 
i=this,s=this.options,n=s.resizable,o=this.uiDialog.css(
"position"),a="string"==typeof n?
n:"n,e,s,w,se,sw,ne,nw";this.uiDialog.resizable({cancel:
".ui-dialog-
content",containment:"document",alsoResize:this.element,
maxWidth:s.maxWidth,maxHeight:s.maxHeight,minWidth:s.min
Width,minHeight:this._minHeight(),handles:a,start:functi
on(s,n){i._addClass(t(this),"ui-dialog-
resizing"),i._blockFrames(),i._trigger("resizeStart",s,e
(n))},resize:function(t,s)
{i._trigger("resize",t,e(s))},stop:function(n,o){var 
a=i.uiDialog.offset(),r=a.left-



i.document.scrollLeft(),h=a.top-
i.document.scrollTop();s.height=i.uiDialog.height(),s.wi
dth=i.uiDialog.width(),s.position={my:"left 
top",at:"left"+(r>=0?"+":"")+r+" "+"top"+(h>=0?"+":"")
+h,of:i.window},i._removeClass(t(this),"ui-dialog-
resizing"),i._unblockFrames(),i._trigger("resizeStop",n,
e(o))}}).css("position",o)},_trackFocus:function()
{this._on(this.widget(),{focusin:function(e)
{this._makeFocusTarget(),this._focusedElement=t(e.target
)}})},_makeFocusTarget:function()
{this._untrackInstance(),this._trackingInstances().unshi
ft(this)},_untrackInstance:function(){var 
e=this._trackingInstances(),i=t.inArray(this,e);-1!
==i&&e.splice(i,1)},_trackingInstances:function(){var 
t=this.document.data("ui-dialog-instances");return t||
(t=[],this.document.data("ui-dialog-
instances",t)),t},_minHeight:function(){var 
t=this.options;return"auto"===t.height?
t.minHeight:Math.min(t.minHeight,t.height)},_position:fu
nction(){var t=this.uiDialog.is(":visible");t||
this.uiDialog.show(),this.uiDialog.position(this.options
.position),t||
this.uiDialog.hide()},_setOptions:function(e){var 
i=this,s=!1,n={};t.each(e,function(t,e)
{i._setOption(t,e),t in i.sizeRelatedOptions&&(s=!0),t 
in 
i.resizableRelatedOptions&&(n[t]=e)}),s&&(this._size(),t
his._position()),this.uiDialog.is(":data(ui-
resizable)")&&this.uiDialog.resizable("option",n)},_setO
ption:function(e,i){var s,n,o=this.uiDialog;"disabled"!
==e&&(this._super(e,i),"appendTo"===e&&this.uiDialog.app
endTo(this._appendTo()),"buttons"===e&&this._createButto
ns(),"closeText"===e&&this.uiDialogTitlebarClose.button(
{label:t("<a>").text(""+this.options.closeText).html()})
,"draggable"===e&&(s=o.is(":data(ui-draggable)"),s&&!
i&&o.draggable("destroy"),!
s&&i&&this._makeDraggable()),"position"===e&&this._posit



ion(),"resizable"===e&&(n=o.is(":data(ui-
resizable)"),n&&!
i&&o.resizable("destroy"),n&&"string"==typeof 
i&&o.resizable("option","handles",i),n||i===!1||
this._makeResizable()),"title"===e&&this._title(this.uiD
ialogTitlebar.find(".ui-dialog-
title")))},_size:function(){var 
t,e,i,s=this.options;this.element.show().css({width:"aut
o",minHeight:0,maxHeight:"none",height:0}),s.minWidth>s.
width&&(s.width=s.minWidth),t=this.uiDialog.css({height:
"auto",width:s.width}).outerHeight(),e=Math.max(0,s.minH
eight-t),i="number"==typeof s.maxHeight?
Math.max(0,s.maxHeight-t):"none","auto"===s.height?
this.element.css({minHeight:e,maxHeight:i,height:"auto"}
):this.element.height(Math.max(0,s.height-
t)),this.uiDialog.is(":data(ui-
resizable)")&&this.uiDialog.resizable("option","minHeigh
t",this._minHeight())},_blockFrames:function()
{this.iframeBlocks=this.document.find("iframe").map(func
tion(){var e=t(this);return 
t("<div>").css({position:"absolute",width:e.outerWidth()
,height:e.outerHeight()}).appendTo(e.parent()).offset(e.
offset())[0]})},_unblockFrames:function()
{this.iframeBlocks&&(this.iframeBlocks.remove(),delete 
this.iframeBlocks)},_allowInteraction:function(e){return 
t(e.target).closest(".ui-dialog").length?!0:!!
t(e.target).closest(".ui-
datepicker").length},_createOverlay:function()
{if(this.options.modal){var e=!0;this._delay(function()
{e=!1}),this.document.data("ui-dialog-overlays")||
this._on(this.document,{focusin:function(t){e||
this._allowInteraction(t)||
(t.preventDefault(),this._trackingInstances()
[0]._focusTabbable())}}),this.overlay=t("<div>").appendT
o(this._appendTo()),this._addClass(this.overlay,null,"ui
-widget-overlay ui-front"),this._on(this.overlay,
{mousedown:"_keepFocus"}),this.document.data("ui-dialog-



overlays",(this.document.data("ui-dialog-overlays")||
0)+1)}},_destroyOverlay:function()
{if(this.options.modal&&this.overlay){var 
t=this.document.data("ui-dialog-overlays")-1;t?
this.document.data("ui-dialog-overlays",t):
(this._off(this.document,"focusin"),this.document.remove
Data("ui-dialog-
overlays")),this.overlay.remove(),this.overlay=null}}}),
t.uiBackCompat!==!1&&t.widget("ui.dialog",t.ui.dialog,
{options:{dialogClass:""},_createWrapper:function()
{this._super(),this.uiDialog.addClass(this.options.dialo
gClass)},_setOption:function(t,e)
{"dialogClass"===t&&this.uiDialog.removeClass(this.optio
ns.dialogClass).addClass(e),this._superApply(arguments)}
}),t.ui.dialog,t.widget("ui.droppable",
{version:"1.12.1",widgetEventPrefix:"drop",options:
{accept:"*",addClasses:!0,greedy:!
1,scope:"default",tolerance:"intersect",activate:null,de
activate:null,drop:null,out:null,over:null},_create:func
tion(){var e,i=this.options,s=i.accept;this.isover=!
1,this.isout=!0,this.accept=t.isFunction(s)?
s:function(t){return 
t.is(s)},this.proportions=function(){return 
arguments.length?(e=arguments[0],void 0):e?
e:e={width:this.element[0].offsetWidth,height:this.eleme
nt[0].offsetHeight}},this._addToManager(i.scope),i.addCl
asses&&this._addClass("ui-
droppable")},_addToManager:function(e)
{t.ui.ddmanager.droppables[e]=t.ui.ddmanager.droppables[
e]||
[],t.ui.ddmanager.droppables[e].push(this)},_splice:func
tion(t){for(var e=0;t.length>e;e+
+)t[e]===this&&t.splice(e,1)},_destroy:function(){var 
e=t.ui.ddmanager.droppables[this.options.scope];this._sp
lice(e)},_setOption:function(e,i)
{if("accept"===e)this.accept=t.isFunction(i)?
i:function(t){return t.is(i)};else if("scope"===e){var 



s=t.ui.ddmanager.droppables[this.options.scope];this._sp
lice(s),this._addToManager(i)}
this._super(e,i)},_activate:function(e){var 
i=t.ui.ddmanager.current;this._addActiveClass(),i&&this.
_trigger("activate",e,this.ui(i))},_deactivate:function(
e){var 
i=t.ui.ddmanager.current;this._removeActiveClass(),i&&th
is._trigger("deactivate",e,this.ui(i))},_over:function(e
){var i=t.ui.ddmanager.current;i&&(i.currentItem||
i.element)[0]!
==this.element[0]&&this.accept.call(this.element[0],i.cu
rrentItem||
i.element)&&(this._addHoverClass(),this._trigger("over",
e,this.ui(i)))},_out:function(e){var 
i=t.ui.ddmanager.current;i&&(i.currentItem||i.element)
[0]!
==this.element[0]&&this.accept.call(this.element[0],i.cu
rrentItem||
i.element)&&(this._removeHoverClass(),this._trigger("out
",e,this.ui(i)))},_drop:function(e,i){var s=i||
t.ui.ddmanager.current,n=!1;return s&&(s.currentItem||
s.element)[0]!==this.element[0]?
(this.element.find(":data(ui-droppable)").not(".ui-
draggable-dragging").each(function(){var 
i=t(this).droppable("instance");return 
i.options.greedy&&!
i.options.disabled&&i.options.scope===s.options.scope&&i
.accept.call(i.element[0],s.currentItem||
s.element)&&v(s,t.extend(i,
{offset:i.element.offset()}),i.options.tolerance,e)?(n=!
0,!1):void 0}),n?!
1:this.accept.call(this.element[0],s.currentItem||
s.element)?
(this._removeActiveClass(),this._removeHoverClass(),this
._trigger("drop",e,this.ui(s)),this.element):!1):!
1},ui:function(t){return{draggable:t.currentItem||
t.element,helper:t.helper,position:t.position,offset:t.p



ositionAbs}},_addHoverClass:function()
{this._addClass("ui-droppable-
hover")},_removeHoverClass:function()
{this._removeClass("ui-droppable-
hover")},_addActiveClass:function(){this._addClass("ui-
droppable-active")},_removeActiveClass:function()
{this._removeClass("ui-droppable-active")}});var 
v=t.ui.intersect=function(){function t(t,e,i){return 
t>=e&&e+i>t}return function(e,i,s,n){if(!
i.offset)return!1;var o=(e.positionAbs||
e.position.absolute).left+e.margins.left,a=(e.positionAb
s||
e.position.absolute).top+e.margins.top,r=o+e.helperPropo
rtions.width,h=a+e.helperProportions.height,l=i.offset.l
eft,c=i.offset.top,u=l+i.proportions().width,d=c+i.propo
rtions().height;switch(s){case"fit":return 
o>=l&&u>=r&&a>=c&&d>=h;case"intersect":return 
o+e.helperProportions.width/2>l&&u>r-
e.helperProportions.width/
2&&a+e.helperProportions.height/2>c&&d>h-
e.helperProportions.height/2;case"pointer":return 
t(n.pageY,c,i.proportions().height)&&t(n.pageX,l,i.propo
rtions().width);case"touch":return(a>=c&&d>=a||
h>=c&&d>=h||c>a&&h>d)&&(o>=l&&u>=o||r>=l&&u>=r||
l>o&&r>u);default:return!1}}}
();t.ui.ddmanager={current:null,droppables:{"default":
[]},prepareOffsets:function(e,i){var 
s,n,o=t.ui.ddmanager.droppables[e.options.scope]||
[],a=i?i.type:null,r=(e.currentItem||
e.element).find(":data(ui-
droppable)").addBack();t:for(s=0;o.length>s;s++)if(!
(o[s].options.disabled||e&&!
o[s].accept.call(o[s].element[0],e.currentItem||
e.element))){for(n=0;r.length>n;n+
+)if(r[n]===o[s].element[0])
{o[s].proportions().height=0;continue t}
o[s].visible="none"!



==o[s].element.css("display"),o[s].visible&&("mousedown"
===a&&o[s]._activate.call(o[s],i),o[s].offset=o[s].eleme
nt.offset(),o[s].proportions({width:o[s].element[0].offs
etWidth,height:o[s].element[0].offsetHeight}))}},drop:fu
nction(e,i){var s=!1;return 
t.each((t.ui.ddmanager.droppables[e.options.scope]||
[]).slice(),function(){this.options&&(!
this.options.disabled&&this.visible&&v(e,this,this.optio
ns.tolerance,i)&&(s=this._drop.call(this,i)||s),!
this.options.disabled&&this.visible&&this.accept.call(th
is.element[0],e.currentItem||e.element)&&(this.isout=!
0,this.isover=!
1,this._deactivate.call(this,i)))}),s},dragStart:functio
n(e,i)
{e.element.parentsUntil("body").on("scroll.droppable",fu
nction(){e.options.refreshPositions||
t.ui.ddmanager.prepareOffsets(e,i)})},drag:function(e,i)
{e.options.refreshPositions&&t.ui.ddmanager.prepareOffse
ts(e,i),t.each(t.ui.ddmanager.droppables[e.options.scope
]||[],function(){if(!this.options.disabled&&!
this.greedyChild&&this.visible){var 
s,n,o,a=v(e,this,this.options.tolerance,i),r=!
a&&this.isover?"isout":a&&!
this.isover?"isover":null;r&&(this.options.greedy&&(n=th
is.options.scope,o=this.element.parents(":data(ui-
droppable)").filter(function(){return 
t(this).droppable("instance").options.scope===n}),o.leng
th&&(s=t(o[0]).droppable("instance"),s.greedyChild="isov
er"===r)),s&&"isover"===r&&(s.isover=!1,s.isout=!
0,s._out.call(s,i)),this[r]=!
0,this["isout"===r?"isover":"isout"]=!
1,this["isover"===r?"_over":"_out"].call(this,i),s&&"iso
ut"===r&&(s.isout=!1,s.isover=!
0,s._over.call(s,i)))}})},dragStop:function(e,i)
{e.element.parentsUntil("body").off("scroll.droppable"),
e.options.refreshPositions||
t.ui.ddmanager.prepareOffsets(e,i)}},t.uiBackCompat!==!



1&&t.widget("ui.droppable",t.ui.droppable,{options:
{hoverClass:!1,activeClass:!
1},_addActiveClass:function()
{this._super(),this.options.activeClass&&this.element.ad
dClass(this.options.activeClass)},_removeActiveClass:fun
ction()
{this._super(),this.options.activeClass&&this.element.re
moveClass(this.options.activeClass)},_addHoverClass:func
tion()
{this._super(),this.options.hoverClass&&this.element.add
Class(this.options.hoverClass)},_removeHoverClass:functi
on()
{this._super(),this.options.hoverClass&&this.element.rem
oveClass(this.options.hoverClass)}}),t.ui.droppable,t.wi
dget("ui.progressbar",{version:"1.12.1",options:
{classes:{"ui-progressbar":"ui-corner-all","ui-
progressbar-value":"ui-corner-left","ui-progressbar-
complete":"ui-corner-
right"},max:100,value:0,change:null,complete:null},min:0
,_create:function()
{this.oldValue=this.options.value=this._constrainedValue
(),this.element.attr({role:"progressbar","aria-
valuemin":this.min}),this._addClass("ui-
progressbar","ui-widget ui-widget-
content"),this.valueDiv=t("<div>").appendTo(this.element
),this._addClass(this.valueDiv,"ui-progressbar-
value","ui-widget-
header"),this._refreshValue()},_destroy:function()
{this.element.removeAttr("role aria-valuemin aria-
valuemax aria-
valuenow"),this.valueDiv.remove()},value:function(t)
{return void 0===t?this.options.value:
(this.options.value=this._constrainedValue(t),this._refr
eshValue(),void 0)},_constrainedValue:function(t){return 
void 
0===t&&(t=this.options.value),this.indeterminate=t===!
1,"number"!=typeof t&&(t=0),this.indeterminate?!



1:Math.min(this.options.max,Math.max(this.min,t))},_setO
ptions:function(t){var e=t.value;delete 
t.value,this._super(t),this.options.value=this._constrai
nedValue(e),this._refreshValue()},_setOption:function(t,
e)
{"max"===t&&(e=Math.max(this.min,e)),this._super(t,e)},_
setOptionDisabled:function(t)
{this._super(t),this.element.attr("aria-
disabled",t),this._toggleClass(null,"ui-state-
disabled",!!t)},_percentage:function(){return 
this.indeterminate?100:100*(this.options.value-
this.min)/(this.options.max-
this.min)},_refreshValue:function(){var 
e=this.options.value,i=this._percentage();this.valueDiv.
toggle(this.indeterminate||
e>this.min).width(i.toFixed(0)+"%"),this._toggleClass(th
is.valueDiv,"ui-progressbar-
complete",null,e===this.options.max)._toggleClass("ui-
progressbar-
indeterminate",null,this.indeterminate),this.indetermina
te?(this.element.removeAttr("aria-
valuenow"),this.overlayDiv||
(this.overlayDiv=t("<div>").appendTo(this.valueDiv),this
._addClass(this.overlayDiv,"ui-progressbar-overlay"))):
(this.element.attr({"aria-
valuemax":this.options.max,"aria-
valuenow":e}),this.overlayDiv&&(this.overlayDiv.remove()
,this.overlayDiv=null)),this.oldValue!
==e&&(this.oldValue=e,this._trigger("change")),e===this.
options.max&&this._trigger("complete")}}),t.widget("ui.s
electable",t.ui.mouse,{version:"1.12.1",options:
{appendTo:"body",autoRefresh:!
0,distance:0,filter:"*",tolerance:"touch",selected:null,
selecting:null,start:null,stop:null,unselected:null,unse
lecting:null},_create:function(){var 
e=this;this._addClass("ui-selectable"),this.dragged=!
1,this.refresh=function()



{e.elementPos=t(e.element[0]).offset(),e.selectees=t(e.o
ptions.filter,e.element[0]),e._addClass(e.selectees,"ui-
selectee"),e.selectees.each(function(){var 
i=t(this),s=i.offset(),n={left:s.left-
e.elementPos.left,top:s.top-
e.elementPos.top};t.data(this,"selectable-item",
{element:this,
$element:i,left:n.left,top:n.top,right:n.left+i.outerWid
th(),bottom:n.top+i.outerHeight(),startselected:!
1,selected:i.hasClass("ui-
selected"),selecting:i.hasClass("ui-
selecting"),unselecting:i.hasClass("ui-
unselecting")})})},this.refresh(),this._mouseInit(),this
.helper=t("<div>"),this._addClass(this.helper,"ui-
selectable-helper")},_destroy:function()
{this.selectees.removeData("selectable-
item"),this._mouseDestroy()},_mouseStart:function(e){var 
i=this,s=this.options;this.opos=[e.pageX,e.pageY],this.e
lementPos=t(this.element[0]).offset(),this.options.disab
led||
(this.selectees=t(s.filter,this.element[0]),this._trigge
r("start",e),t(s.appendTo).append(this.helper),this.help
er.css({left:e.pageX,top:e.pageY,width:0,height:0}),s.au
toRefresh&&this.refresh(),this.selectees.filter(".ui-
selected").each(function(){var 
s=t.data(this,"selectable-item");s.startselected=!
0,e.metaKey||e.ctrlKey||(i._removeClass(s.$element,"ui-
selected"),s.selected=!1,i._addClass(s.$element,"ui-
unselecting"),s.unselecting=!
0,i._trigger("unselecting",e,
{unselecting:s.element}))}),t(e.target).parents().addBac
k().each(function(){var s,n=t.data(this,"selectable-
item");return n?(s=!e.metaKey&&!e.ctrlKey||!n.
$element.hasClass("ui-selected"),i._removeClass(n.
$element,s?"ui-unselecting":"ui-selected")._addClass(n.
$element,s?"ui-selecting":"ui-
unselecting"),n.unselecting=!



s,n.selecting=s,n.selected=s,s?i._trigger("selecting",e,
{selecting:n.element}):i._trigger("unselecting",e,
{unselecting:n.element}),!1):void 
0}))},_mouseDrag:function(e){if(this.dragged=!0,!
this.options.disabled){var 
i,s=this,n=this.options,o=this.opos[0],a=this.opos[1],r=
e.pageX,h=e.pageY;return 
o>r&&(i=r,r=o,o=i),a>h&&(i=h,h=a,a=i),this.helper.css({l
eft:o,top:a,width:r-o,height:h-
a}),this.selectees.each(function(){var 
i=t.data(this,"selectable-item"),l=!1,c={};i&&i.element!
==s.element[0]&&(c.left=i.left+s.elementPos.left,c.right
=i.right+s.elementPos.left,c.top=i.top+s.elementPos.top,
c.bottom=i.bottom+s.elementPos.top,"touch"===n.tolerance
?l=!(c.left>r||o>c.right||c.top>h||
a>c.bottom):"fit"===n.tolerance&&(l=c.left>o&&r>c.right&
&c.top>a&&h>c.bottom),l?(i.selected&&(s._removeClass(i.
$element,"ui-selected"),i.selected=!
1),i.unselecting&&(s._removeClass(i.$element,"ui-
unselecting"),i.unselecting=!1),i.selecting||
(s._addClass(i.$element,"ui-selecting"),i.selecting=!
0,s._trigger("selecting",e,{selecting:i.element}))):
(i.selecting&&((e.metaKey||e.ctrlKey)&&i.startselected?
(s._removeClass(i.$element,"ui-selecting"),i.selecting=!
1,s._addClass(i.$element,"ui-selected"),i.selected=!0):
(s._removeClass(i.$element,"ui-selecting"),i.selecting=!
1,i.startselected&&(s._addClass(i.$element,"ui-
unselecting"),i.unselecting=!
0),s._trigger("unselecting",e,
{unselecting:i.element}))),i.selected&&(e.metaKey||
e.ctrlKey||i.startselected||(s._removeClass(i.
$element,"ui-selected"),i.selected=!1,s._addClass(i.
$element,"ui-unselecting"),i.unselecting=!
0,s._trigger("unselecting",e,
{unselecting:i.element})))))}),!
1}},_mouseStop:function(e){var i=this;return 
this.dragged=!1,t(".ui-



unselecting",this.element[0]).each(function(){var 
s=t.data(this,"selectable-item");i._removeClass(s.
$element,"ui-unselecting"),s.unselecting=!
1,s.startselected=!1,i._trigger("unselected",e,
{unselected:s.element})}),t(".ui-
selecting",this.element[0]).each(function(){var 
s=t.data(this,"selectable-item");i._removeClass(s.
$element,"ui-selecting")._addClass(s.$element,"ui-
selected"),s.selecting=!1,s.selected=!
0,s.startselected=!0,i._trigger("selected",e,
{selected:s.element})}),this._trigger("stop",e),this.hel
per.remove(),!1}}),t.widget("ui.selectmenu",
[t.ui.formResetMixin,
{version:"1.12.1",defaultElement:"<select>",options:
{appendTo:null,classes:{"ui-selectmenu-button-open":"ui-
corner-top","ui-selectmenu-button-closed":"ui-corner-
all"},disabled:null,icons:{button:"ui-icon-triangle-1-
s"},position:{my:"left top",at:"left 
bottom",collision:"none"},width:!
1,change:null,close:null,focus:null,open:null,select:nul
l},_create:function(){var 
e=this.element.uniqueId().attr("id");this.ids={element:e
,button:e+"-button",menu:e+"-
menu"},this._drawButton(),this._drawMenu(),this._bindFor
mResetHandler(),this._rendered=!
1,this.menuItems=t()},_drawButton:function(){var 
e,i=this,s=this._parseOption(this.element.find("option:s
elected"),this.element[0].selectedIndex);this.labels=thi
s.element.labels().attr("for",this.ids.button),this._on(
this.labels,{click:function(t)
{this.button.focus(),t.preventDefault()}}),this.element.
hide(),this.button=t("<span>",
{tabindex:this.options.disabled?-1:0,id:this.ids.button,
role:"combobox","aria-expanded":"false","aria-
autocomplete":"list","aria-owns":this.ids.menu,"aria-
haspopup":"true",title:this.element.attr("title")}).inse
rtAfter(this.element),this._addClass(this.button,"ui-



selectmenu-button ui-selectmenu-button-closed","ui-
button ui-
widget"),e=t("<span>").appendTo(this.button),this._addCl
ass(e,"ui-selectmenu-icon","ui-icon 
"+this.options.icons.button),this.buttonItem=this._rende
rButtonItem(s).appendTo(this.button),this.options.width!
==!
1&&this._resizeButton(),this._on(this.button,this._butto
nEvents),this.button.one("focusin",function()
{i._rendered||i._refreshMenu()})},_drawMenu:function()
{var e=this;this.menu=t("<ul>",{"aria-
hidden":"true","aria-
labelledby":this.ids.button,id:this.ids.menu}),this.menu
Wrap=t("<div>").append(this.menu),this._addClass(this.me
nuWrap,"ui-selectmenu-menu","ui-
front"),this.menuWrap.appendTo(this._appendTo()),this.me
nuInstance=this.menu.menu({classes:{"ui-menu":"ui-
corner-bottom"},role:"listbox",select:function(t,i)
{t.preventDefault(),e._setSelection(),e._select(i.item.d
ata("ui-selectmenu-item"),t)},focus:function(t,i){var 
s=i.item.data("ui-selectmenu-item");null!
=e.focusIndex&&s.index!
==e.focusIndex&&(e._trigger("focus",t,
{item:s}),e.isOpen||
e._select(s,t)),e.focusIndex=s.index,e.button.attr("aria
-activedescendant",e.menuItems.eq(s.index).attr("id"))}}
).menu("instance"),this.menuInstance._off(this.menu,"mou
seleave"),this.menuInstance._closeOnDocumentClick=functi
on(){return!1},this.menuInstance._isDivider=function()
{return!1}},refresh:function()
{this._refreshMenu(),this.buttonItem.replaceWith(this.bu
ttonItem=this._renderButtonItem(this._getSelectedItem().
data("ui-selectmenu-item")||
{})),null===this.options.width&&this._resizeButton()},_r
efreshMenu:function(){var 
t,e=this.element.find("option");this.menu.empty(),this._
parseOptions(e),this._renderMenu(this.menu,this.items),t



his.menuInstance.refresh(),this.menuItems=this.menu.find
("li").not(".ui-selectmenu-optgroup").find(".ui-menu-
item-wrapper"),this._rendered=!
0,e.length&&(t=this._getSelectedItem(),this.menuInstance
.focus(null,t),this._setAria(t.data("ui-selectmenu-
item")),this._setOption("disabled",this.element.prop("di
sabled")))},open:function(t){this.options.disabled||
(this._rendered?(this._removeClass(this.menu.find(".ui-
state-active"),null,"ui-state-
active"),this.menuInstance.focus(null,this._getSelectedI
tem())):this._refreshMenu(),this.menuItems.length&&(this
.isOpen=!
0,this._toggleAttr(),this._resizeMenu(),this._position()
,this._on(this.document,this._documentClick),this._trigg
er("open",t)))},_position:function()
{this.menuWrap.position(t.extend({of:this.button},this.o
ptions.position))},close:function(t)
{this.isOpen&&(this.isOpen=!
1,this._toggleAttr(),this.range=null,this._off(this.docu
ment),this._trigger("close",t))},widget:function()
{return this.button},menuWidget:function(){return 
this.menu},_renderButtonItem:function(e){var 
i=t("<span>");return 
this._setText(i,e.label),this._addClass(i,"ui-
selectmenu-text"),i},_renderMenu:function(e,i){var 
s=this,n="";t.each(i,function(i,o){var a;o.optgroup!
==n&&(a=t("<li>",{text:o.optgroup}),s._addClass(a,"ui-
selectmenu-optgroup","ui-menu-divider"+
(o.element.parent("optgroup").prop("disabled")?" ui-
state-
disabled":"")),a.appendTo(e),n=o.optgroup),s._renderItem
Data(e,o)})},_renderItemData:function(t,e){return 
this._renderItem(t,e).data("ui-selectmenu-
item",e)},_renderItem:function(e,i){var 
s=t("<li>"),n=t("<div>",
{title:i.element.attr("title")});return 
i.disabled&&this._addClass(s,null,"ui-state-



disabled"),this._setText(n,i.label),s.append(n).appendTo
(e)},_setText:function(t,e){e?
t.text(e):t.html("&#160;")},_move:function(t,e){var 
i,s,n=".ui-menu-item";this.isOpen?
i=this.menuItems.eq(this.focusIndex).parent("li"):
(i=this.menuItems.eq(this.element[0].selectedIndex).pare
nt("li"),n+=":not(.ui-state-
disabled)"),s="first"===t||"last"===t?
i["first"===t?"prevAll":"nextAll"](n).eq(-1):i[t+"All"]
(n).eq(0),s.length&&this.menuInstance.focus(e,s)},_getSe
lectedItem:function(){return 
this.menuItems.eq(this.element[0].selectedIndex).parent(
"li")},_toggle:function(t)
{this[this.isOpen?"close":"open"]
(t)},_setSelection:function(){var 
t;this.range&&(window.getSelection?
(t=window.getSelection(),t.removeAllRanges(),t.addRange(
this.range)):this.range.select(),this.button.focus())},_
documentClick:{mousedown:function(e)
{this.isOpen&&(t(e.target).closest(".ui-selectmenu-menu, 
#"+t.ui.escapeSelector(this.ids.button)).length||
this.close(e))}},_buttonEvents:{mousedown:function(){var 
t;window.getSelection?
(t=window.getSelection(),t.rangeCount&&(this.range=t.get
RangeAt(0))):this.range=document.selection.createRange()
},click:function(t)
{this._setSelection(),this._toggle(t)},keydown:function(
e){var i=!0;switch(e.keyCode){case t.ui.keyCode.TAB:case 
t.ui.keyCode.ESCAPE:this.close(e),i=!1;break;case 
t.ui.keyCode.ENTER:this.isOpen&&this._selectFocusedItem(
e);break;case t.ui.keyCode.UP:e.altKey?
this._toggle(e):this._move("prev",e);break;case 
t.ui.keyCode.DOWN:e.altKey?
this._toggle(e):this._move("next",e);break;case 
t.ui.keyCode.SPACE:this.isOpen?
this._selectFocusedItem(e):this._toggle(e);break;case 
t.ui.keyCode.LEFT:this._move("prev",e);break;case 



t.ui.keyCode.RIGHT:this._move("next",e);break;case 
t.ui.keyCode.HOME:case 
t.ui.keyCode.PAGE_UP:this._move("first",e);break;case 
t.ui.keyCode.END:case 
t.ui.keyCode.PAGE_DOWN:this._move("last",e);break;defaul
t:this.menu.trigger(e),i=!1}
i&&e.preventDefault()}},_selectFocusedItem:function(t)
{var 
e=this.menuItems.eq(this.focusIndex).parent("li");e.hasC
lass("ui-state-disabled")||this._select(e.data("ui-
selectmenu-item"),t)},_select:function(t,e){var 
i=this.element[0].selectedIndex;this.element[0].selected
Index=t.index,this.buttonItem.replaceWith(this.buttonIte
m=this._renderButtonItem(t)),this._setAria(t),this._trig
ger("select",e,{item:t}),t.index!
==i&&this._trigger("change",e,
{item:t}),this.close(e)},_setAria:function(t){var 
e=this.menuItems.eq(t.index).attr("id");this.button.attr
({"aria-labelledby":e,"aria-
activedescendant":e}),this.menu.attr("aria-
activedescendant",e)},_setOption:function(t,e)
{if("icons"===t){var i=this.button.find("span.ui-
icon");this._removeClass(i,null,this.options.icons.butto
n)._addClass(i,null,e.button)}
this._super(t,e),"appendTo"===t&&this.menuWrap.appendTo(
this._appendTo()),"width"===t&&this._resizeButton()},_se
tOptionDisabled:function(t)
{this._super(t),this.menuInstance.option("disabled",t),t
his.button.attr("aria-
disabled",t),this._toggleClass(this.button,null,"ui-
state-disabled",t),this.element.prop("disabled",t),t?
(this.button.attr("tabindex",-1),this.close()):this.butt
on.attr("tabindex",0)},_appendTo:function(){var 
e=this.options.appendTo;return e&&(e=e.jquery||
e.nodeType?t(e):this.document.find(e).eq(0)),e&&e[0]||
(e=this.element.closest(".ui-front, dialog")),e.length||
(e=this.document[0].body),e},_toggleAttr:function()



{this.button.attr("aria-
expanded",this.isOpen),this._removeClass(this.button,"ui
-selectmenu-button-"+
(this.isOpen?"closed":"open"))._addClass(this.button,"ui
-selectmenu-button-"+
(this.isOpen?"open":"closed"))._toggleClass(this.menuWra
p,"ui-selectmenu-
open",null,this.isOpen),this.menu.attr("aria-hidden",!
this.isOpen)},_resizeButton:function(){var 
t=this.options.width;return t===!1?
(this.button.css("width",""),void 0):
(null===t&&(t=this.element.show().outerWidth(),this.elem
ent.hide()),this.button.outerWidth(t),void 
0)},_resizeMenu:function()
{this.menu.outerWidth(Math.max(this.button.outerWidth(),
this.menu.width("").outerWidth()
+1))},_getCreateOptions:function(){var 
t=this._super();return 
t.disabled=this.element.prop("disabled"),t},_parseOption
s:function(e){var i=this,s=[];e.each(function(e,n)
{s.push(i._parseOption(t(n),e))}),this.items=s},_parseOp
tion:function(t,e){var 
i=t.parent("optgroup");return{element:t,index:e,value:t.
val(),label:t.text(),optgroup:i.attr("label")||"",disabl
ed:i.prop("disabled")||
t.prop("disabled")}},_destroy:function()
{this._unbindFormResetHandler(),this.menuWrap.remove(),t
his.button.remove(),this.element.show(),this.element.rem
oveUniqueId(),this.labels.attr("for",this.ids.element)}}
]),t.widget("ui.slider",t.ui.mouse,
{version:"1.12.1",widgetEventPrefix:"slide",options:
{animate:!1,classes:{"ui-slider":"ui-corner-all","ui-
slider-handle":"ui-corner-all","ui-slider-range":"ui-
corner-all ui-widget-
header"},distance:0,max:100,min:0,orientation:"horizonta
l",range:!
1,step:1,value:0,values:null,change:null,slide:null,star



t:null,stop:null},numPages:5,_create:function()
{this._keySliding=!1,this._mouseSliding=!
1,this._animateOff=!
0,this._handleIndex=null,this._detectOrientation(),this.
_mouseInit(),this._calculateNewMax(),this._addClass("ui-
slider ui-slider-"+this.orientation,"ui-widget ui-
widget-content"),this._refresh(),this._animateOff=!
1},_refresh:function()
{this._createRange(),this._createHandles(),this._setupEv
ents(),this._refreshValue()},_createHandles:function()
{var e,i,s=this.options,n=this.element.find(".ui-slider-
handle"),o="<span tabindex='0'></
span>",a=[];for(i=s.values&&s.values.length||
1,n.length>i&&(n.slice(i).remove(),n=n.slice(0,i)),e=n.l
ength;i>e;e+
+)a.push(o);this.handles=n.add(t(a.join("")).appendTo(th
is.element)),this._addClass(this.handles,"ui-slider-
handle","ui-state-
default"),this.handle=this.handles.eq(0),this.handles.ea
ch(function(e){t(this).data("ui-slider-handle-
index",e).attr("tabIndex",0)})},_createRange:function()
{var e=this.options;e.range?(e.range===!0&&(e.values?
e.values.length&&2!==e.values.length?
e.values=[e.values[0],e.values[0]]:t.isArray(e.values)&&
(e.values=e.values.slice(0)):e.values=[this._valueMin(),
this._valueMin()]),this.range&&this.range.length?
(this._removeClass(this.range,"ui-slider-range-min ui-
slider-range-max"),this.range.css({left:"",bottom:""})):
(this.range=t("<div>").appendTo(this.element),this._addC
lass(this.range,"ui-slider-range")),
("min"===e.range||"max"===e.range)&&this._addClass(this.
range,"ui-slider-range-"+e.range)):
(this.range&&this.range.remove(),this.range=null)},_setu
pEvents:function()
{this._off(this.handles),this._on(this.handles,this._han
dleEvents),this._hoverable(this.handles),this._focusable
(this.handles)},_destroy:function()



{this.handles.remove(),this.range&&this.range.remove(),t
his._mouseDestroy()},_mouseCapture:function(e){var 
i,s,n,o,a,r,h,l,c=this,u=this.options;return 
u.disabled?!1:
(this.elementSize={width:this.element.outerWidth(),heigh
t:this.element.outerHeight()},this.elementOffset=this.el
ement.offset(),i={x:e.pageX,y:e.pageY},s=this._normValue
FromMouse(i),n=this._valueMax()-this._valueMin()
+1,this.handles.each(function(e){var i=Math.abs(s-
c.values(e));(n>i||n===i&&(e===c._lastChangedValue||
c.values(e)===u.min))&&(n=i,o=t(this),a=e)}),r=this._sta
rt(e,a),r===!1?!1:(this._mouseSliding=!
0,this._handleIndex=a,this._addClass(o,null,"ui-state-
active"),o.trigger("focus"),h=o.offset(),l=!
t(e.target).parents().addBack().is(".ui-slider-
handle"),this._clickOffset=l?{left:0,top:0}:
{left:e.pageX-h.left-o.width()/2,top:e.pageY-h.top-
o.height()/2-(parseInt(o.css("borderTopWidth"),10)||0)-
(parseInt(o.css("borderBottomWidth"),10)||0)+
(parseInt(o.css("marginTop"),10)||
0)},this.handles.hasClass("ui-state-hover")||
this._slide(e,a,s),this._animateOff=!0,!
0))},_mouseStart:function(){return!
0},_mouseDrag:function(t){var 
e={x:t.pageX,y:t.pageY},i=this._normValueFromMouse(e);re
turn this._slide(t,this._handleIndex,i),!
1},_mouseStop:function(t){return 
this._removeClass(this.handles,null,"ui-state-
active"),this._mouseSliding=!
1,this._stop(t,this._handleIndex),this._change(t,this._h
andleIndex),this._handleIndex=null,this._clickOffset=nul
l,this._animateOff=!1,!1},_detectOrientation:function()
{this.orientation="vertical"===this.options.orientation?
"vertical":"horizontal"},_normValueFromMouse:function(t)
{var e,i,s,n,o;return"horizontal"===this.orientation?
(e=this.elementSize.width,i=t.x-this.elementOffset.left-
(this._clickOffset?this._clickOffset.left:0)):



(e=this.elementSize.height,i=t.y-this.elementOffset.top-
(this._clickOffset?this._clickOffset.top:0)),s=i/
e,s>1&&(s=1),0>s&&(s=0),"vertical"===this.orientation&&(
s=1-s),n=this._valueMax()-
this._valueMin(),o=this._valueMin()
+s*n,this._trimAlignValue(o)},_uiHash:function(t,e,i)
{var s={handle:this.handles[t],handleIndex:t,value:void 
0!==e?e:this.value()};return 
this._hasMultipleValues()&&(s.value=void 0!==e?
e:this.values(t),s.values=i||
this.values()),s},_hasMultipleValues:function(){return 
this.options.values&&this.options.values.length},_start:
function(t,e){return 
this._trigger("start",t,this._uiHash(e))},_slide:functio
n(t,e,i){var 
s,n,o=this.value(),a=this.values();this._hasMultipleValu
es()&&(n=this.values(e?
0:1),o=this.values(e),2===this.options.values.length&&th
is.options.range===!0&&(i=0===e?
Math.min(n,i):Math.max(n,i)),a[e]=i),i!
==o&&(s=this._trigger("slide",t,this._uiHash(e,i,a)),s!
==!1&&(this._hasMultipleValues()?
this.values(e,i):this.value(i)))},_stop:function(t,e)
{this._trigger("stop",t,this._uiHash(e))},_change:functi
on(t,e){this._keySliding||this._mouseSliding||
(this._lastChangedValue=e,this._trigger("change",t,this.
_uiHash(e)))},value:function(t){return arguments.length?
(this.options.value=this._trimAlignValue(t),this._refres
hValue(),this._change(null,0),void 
0):this._value()},values:function(e,i){var 
s,n,o;if(arguments.length>1)return 
this.options.values[e]=this._trimAlignValue(i),this._ref
reshValue(),this._change(null,e),void 0;if(!
arguments.length)return this._values();if(!
t.isArray(arguments[0]))return 
this._hasMultipleValues()?
this._values(e):this.value();for(s=this.options.values,n



=arguments[0],o=0;s.length>o;o+=1)s[o]=this._trimAlignVa
lue(n[o]),this._change(null,o);this._refreshValue()},_se
tOption:function(e,i){var 
s,n=0;switch("range"===e&&this.options.range===!
0&&("min"===i?
(this.options.value=this._values(0),this.options.values=
null):"max"===i&&(this.options.value=this._values(this.o
ptions.values.length-1),this.options.values=null)),t.isA
rray(this.options.values)&&(n=this.options.values.length
),this._super(e,i),e)
{case"orientation":this._detectOrientation(),this._remov
eClass("ui-slider-horizontal ui-slider-
vertical")._addClass("ui-
slider-"+this.orientation),this._refreshValue(),this.opt
ions.range&&this._refreshRange(i),this.handles.css("hori
zontal"===i?"bottom":"left","");break;case"value":this._
animateOff=!
0,this._refreshValue(),this._change(null,0),this._animat
eOff=!1;break;case"values":for(this._animateOff=!
0,this._refreshValue(),s=n-1;s>=0;s--)this._change(null,
s);this._animateOff=!
1;break;case"step":case"min":case"max":this._animateOff=
!
0,this._calculateNewMax(),this._refreshValue(),this._ani
mateOff=!1;break;case"range":this._animateOff=!
0,this._refresh(),this._animateOff=!
1}},_setOptionDisabled:function(t)
{this._super(t),this._toggleClass(null,"ui-state-
disabled",!!t)},_value:function(){var 
t=this.options.value;return 
t=this._trimAlignValue(t)},_values:function(t){var 
e,i,s;if(arguments.length)return 
e=this.options.values[t],e=this._trimAlignValue(e);if(th
is._hasMultipleValues())
{for(i=this.options.values.slice(),s=0;i.length>s;s+=1)i
[s]=this._trimAlignValue(i[s]);return i}
return[]},_trimAlignValue:function(t)



{if(this._valueMin()>=t)return 
this._valueMin();if(t>=this._valueMax())return 
this._valueMax();var e=this.options.step>0?
this.options.step:1,i=(t-this._valueMin())%e,s=t-
i;return 2*Math.abs(i)>=e&&(s+=i>0?e:-
e),parseFloat(s.toFixed(5))},_calculateNewMax:function()
{var 
t=this.options.max,e=this._valueMin(),i=this.options.ste
p,s=Math.round((t-e)/i)*i;t=s+e,t>this.options.max&&(t-
=i),this.max=parseFloat(t.toFixed(this._precision()))},_
precision:function(){var 
t=this._precisionOf(this.options.step);return null!
==this.options.min&&(t=Math.max(t,this._precisionOf(this
.options.min))),t},_precisionOf:function(t){var 
e=""+t,i=e.indexOf(".");return-1===i?0:e.length-
i-1},_valueMin:function(){return 
this.options.min},_valueMax:function(){return 
this.max},_refreshRange:function(t)
{"vertical"===t&&this.range.css({width:"",left:""}),"hor
izontal"===t&&this.range.css({height:"",bottom:""})},_re
freshValue:function(){var 
e,i,s,n,o,a=this.options.range,r=this.options,h=this,l=t
his._animateOff?!
1:r.animate,c={};this._hasMultipleValues()?
this.handles.each(function(s){i=100*((h.values(s)-
h._valueMin())/(h._valueMax()-
h._valueMin())),c["horizontal"===h.orientation?"left":"b
ottom"]=i+"%",t(this).stop(1,1)[l?"animate":"css"]
(c,r.animate),h.options.range===!
0&&("horizontal"===h.orientation?
(0===s&&h.range.stop(1,1)[l?"animate":"css"]
({left:i+"%"},r.animate),1===s&&h.range[l?"animate":"css
"]({width:i-e+"%"},{queue:!1,duration:r.animate})):
(0===s&&h.range.stop(1,1)[l?"animate":"css"]
({bottom:i+"%"},r.animate),1===s&&h.range[l?"animate":"c
ss"]({height:i-e+"%"},{queue:!
1,duration:r.animate}))),e=i}):



(s=this.value(),n=this._valueMin(),o=this._valueMax(),i=
o!==n?100*((s-n)/(o-
n)):0,c["horizontal"===this.orientation?"left":"bottom"]
=i+"%",this.handle.stop(1,1)[l?"animate":"css"]
(c,r.animate),"min"===a&&"horizontal"===this.orientation
&&this.range.stop(1,1)[l?"animate":"css"]
({width:i+"%"},r.animate),"max"===a&&"horizontal"===this
.orientation&&this.range.stop(1,1)[l?"animate":"css"]
({width:100-
i+"%"},r.animate),"min"===a&&"vertical"===this.orientati
on&&this.range.stop(1,1)[l?"animate":"css"]
({height:i+"%"},r.animate),"max"===a&&"vertical"===this.
orientation&&this.range.stop(1,1)[l?"animate":"css"]
({height:100-i+"%"},r.animate))},_handleEvents:
{keydown:function(e){var i,s,n,o,a=t(e.target).data("ui-
slider-handle-index");switch(e.keyCode){case 
t.ui.keyCode.HOME:case t.ui.keyCode.END:case 
t.ui.keyCode.PAGE_UP:case t.ui.keyCode.PAGE_DOWN:case 
t.ui.keyCode.UP:case t.ui.keyCode.RIGHT:case 
t.ui.keyCode.DOWN:case 
t.ui.keyCode.LEFT:if(e.preventDefault(),!
this._keySliding&&(this._keySliding=!
0,this._addClass(t(e.target),null,"ui-state-
active"),i=this._start(e,a),i===!1))return}
switch(o=this.options.step,s=n=this._hasMultipleValues()
?this.values(a):this.value(),e.keyCode){case 
t.ui.keyCode.HOME:n=this._valueMin();break;case 
t.ui.keyCode.END:n=this._valueMax();break;case 
t.ui.keyCode.PAGE_UP:n=this._trimAlignValue(s+
(this._valueMax()-this._valueMin())/
this.numPages);break;case 
t.ui.keyCode.PAGE_DOWN:n=this._trimAlignValue(s-
(this._valueMax()-this._valueMin())/
this.numPages);break;case t.ui.keyCode.UP:case 
t.ui.keyCode.RIGHT:if(s===this._valueMax())return;n=this
._trimAlignValue(s+o);break;case t.ui.keyCode.DOWN:case 
t.ui.keyCode.LEFT:if(s===this._valueMin())return;n=this.



_trimAlignValue(s-o)}
this._slide(e,a,n)},keyup:function(e){var 
i=t(e.target).data("ui-slider-handle-
index");this._keySliding&&(this._keySliding=!
1,this._stop(e,i),this._change(e,i),this._removeClass(t(
e.target),null,"ui-state-
active"))}}}),t.widget("ui.sortable",t.ui.mouse,
{version:"1.12.1",widgetEventPrefix:"sort",ready:!
1,options:{appendTo:"parent",axis:!1,connectWith:!
1,containment:!1,cursor:"auto",cursorAt:!1,dropOnEmpty:!
0,forcePlaceholderSize:!1,forceHelperSize:!1,grid:!
1,handle:!1,helper:"original",items:"> *",opacity:!
1,placeholder:!1,revert:!1,scroll:!
0,scrollSensitivity:20,scrollSpeed:20,scope:"default",to
lerance:"intersect",zIndex:1e3,activate:null,beforeStop:
null,change:null,deactivate:null,out:null,over:null,rece
ive:null,remove:null,sort:null,start:null,stop:null,upda
te:null},_isOverAxis:function(t,e,i){return 
t>=e&&e+i>t},_isFloating:function(t){return/left|
right/.test(t.css("float"))||/inline|table-
cell/.test(t.css("display"))},_create:function()
{this.containerCache={},this._addClass("ui-
sortable"),this.refresh(),this.offset=this.element.offse
t(),this._mouseInit(),this._setHandleClassName(),this.re
ady=!0},_setOption:function(t,e)
{this._super(t,e),"handle"===t&&this._setHandleClassName
()},_setHandleClassName:function(){var 
e=this;this._removeClass(this.element.find(".ui-
sortable-handle"),"ui-sortable-
handle"),t.each(this.items,function()
{e._addClass(this.instance.options.handle?
this.item.find(this.instance.options.handle):this.item,"
ui-sortable-handle")})},_destroy:function()
{this._mouseDestroy();for(var 
t=this.items.length-1;t>=0;t--)this.items[t].item.remove
Data(this.widgetName+"-item");return 
this},_mouseCapture:function(e,i){var s=null,n=!



1,o=this;return this.reverting?!
1:this.options.disabled||"static"===this.options.type?!
1:
(this._refreshItems(e),t(e.target).parents().each(functi
on(){return t.data(this,o.widgetName+"-item")===o?
(s=t(this),!1):void 0}),t.data(e.target,o.widgetName+"-
item")===o&&(s=t(e.target)),s?!this.options.handle||i||
(t(this.options.handle,s).find("*").addBack().each(funct
ion(){this===e.target&&(n=!0)}),n)?
(this.currentItem=s,this._removeCurrentsFromItems(),!
0):!1:!1)},_mouseStart:function(e,i,s){var 
n,o,a=this.options;if(this.currentContainer=this,this.re
freshPositions(),this.helper=this._createHelper(e),this.
_cacheHelperProportions(),this._cacheMargins(),this.scro
llParent=this.helper.scrollParent(),this.offset=this.cur
rentItem.offset(),this.offset={top:this.offset.top-
this.margins.top,left:this.offset.left-
this.margins.left},t.extend(this.offset,{click:
{left:e.pageX-this.offset.left,top:e.pageY-
this.offset.top},parent:this._getParentOffset(),relative
:this._getRelativeOffset()}),this.helper.css("position",
"absolute"),this.cssPosition=this.helper.css("position")
,this.originalPosition=this._generatePosition(e),this.or
iginalPageX=e.pageX,this.originalPageY=e.pageY,a.cursorA
t&&this._adjustOffsetFromHelper(a.cursorAt),this.domPosi
tion={prev:this.currentItem.prev()
[0],parent:this.currentItem.parent()[0]},this.helper[0]!
==this.currentItem[0]&&this.currentItem.hide(),this._cre
atePlaceholder(),a.containment&&this._setContainment(),a
.cursor&&"auto"!
==a.cursor&&(o=this.document.find("body"),this.storedCur
sor=o.css("cursor"),o.css("cursor",a.cursor),this.stored
Stylesheet=t("<style>*{ cursor: "+a.cursor+" !
important; }</
style>").appendTo(o)),a.opacity&&(this.helper.css("opaci
ty")&&(this._storedOpacity=this.helper.css("opacity")),t
his.helper.css("opacity",a.opacity)),a.zIndex&&(this.hel



per.css("zIndex")&&(this._storedZIndex=this.helper.css("
zIndex")),this.helper.css("zIndex",a.zIndex)),this.scrol
lParent[0]!==this.document[0]&&"HTML"!
==this.scrollParent[0].tagName&&(this.overflowOffset=thi
s.scrollParent.offset()),this._trigger("start",e,this._u
iHash()),this._preserveHelperProportions||
this._cacheHelperProportions(),!
s)for(n=this.containers.length-1;n>=0;n--)this.container
s[n]._trigger("activate",e,this._uiHash(this));return 
t.ui.ddmanager&&(t.ui.ddmanager.current=this),t.ui.ddman
ager&&!
a.dropBehaviour&&t.ui.ddmanager.prepareOffsets(this,e),t
his.dragging=!0,this._addClass(this.helper,"ui-sortable-
helper"),this._mouseDrag(e),!0},_mouseDrag:function(e)
{var i,s,n,o,a=this.options,r=!
1;for(this.position=this._generatePosition(e),this.posit
ionAbs=this._convertPositionTo("absolute"),this.lastPosi
tionAbs||
(this.lastPositionAbs=this.positionAbs),this.options.scr
oll&&(this.scrollParent[0]!==this.document[0]&&"HTML"!
==this.scrollParent[0].tagName?
(this.overflowOffset.top+this.scrollParent[0].offsetHeig
ht-e.pageY<a.scrollSensitivity?
this.scrollParent[0].scrollTop=r=this.scrollParent[0].sc
rollTop+a.scrollSpeed:e.pageY-
this.overflowOffset.top<a.scrollSensitivity&&(this.scrol
lParent[0].scrollTop=r=this.scrollParent[0].scrollTop-
a.scrollSpeed),this.overflowOffset.left+this.scrollParen
t[0].offsetWidth-e.pageX<a.scrollSensitivity?
this.scrollParent[0].scrollLeft=r=this.scrollParent[0].s
crollLeft+a.scrollSpeed:e.pageX-
this.overflowOffset.left<a.scrollSensitivity&&(this.scro
llParent[0].scrollLeft=r=this.scrollParent[0].scrollLeft
-a.scrollSpeed)):(e.pageY-
this.document.scrollTop()<a.scrollSensitivity?
r=this.document.scrollTop(this.document.scrollTop()-
a.scrollSpeed):this.window.height()-(e.pageY-



this.document.scrollTop())<a.scrollSensitivity&&(r=this.
document.scrollTop(this.document.scrollTop()
+a.scrollSpeed)),e.pageX-
this.document.scrollLeft()<a.scrollSensitivity?
r=this.document.scrollLeft(this.document.scrollLeft()-
a.scrollSpeed):this.window.width()-(e.pageX-
this.document.scrollLeft())<a.scrollSensitivity&&(r=this
.document.scrollLeft(this.document.scrollLeft()
+a.scrollSpeed))),r!==!1&&t.ui.ddmanager&&!
a.dropBehaviour&&t.ui.ddmanager.prepareOffsets(this,e)),
this.positionAbs=this._convertPositionTo("absolute"),thi
s.options.axis&&"y"===this.options.axis||
(this.helper[0].style.left=this.position.left+"px"),this
.options.axis&&"x"===this.options.axis||
(this.helper[0].style.top=this.position.top+"px"),i=this
.items.length-1;i>=0;i--)if(s=this.items[i],n=s.item[0],
o=this._intersectsWithPointer(s),o&&s.instance===this.cu
rrentContainer&&n!
==this.currentItem[0]&&this.placeholder[1===o?"next":"pr
ev"]()[0]!==n&&!
t.contains(this.placeholder[0],n)&&("semi-
dynamic"===this.options.type?!
t.contains(this.element[0],n):!0))
{if(this.direction=1===o?"down":"up","pointer"!
==this.options.tolerance&&!
this._intersectsWithSides(s))break;this._rearrange(e,s),
this._trigger("change",e,this._uiHash());break}return 
this._contactContainers(e),t.ui.ddmanager&&t.ui.ddmanage
r.drag(this,e),this._trigger("sort",e,this._uiHash()),th
is.lastPositionAbs=this.positionAbs,!
1},_mouseStop:function(e,i){if(e){if(t.ui.ddmanager&&!
this.options.dropBehaviour&&t.ui.ddmanager.drop(this,e),
this.options.revert){var 
s=this,n=this.placeholder.offset(),o=this.options.axis,a
={};o&&"x"!==o||(a.left=n.left-this.offset.parent.left-
this.margins.left+
(this.offsetParent[0]===this.document[0].body?



0:this.offsetParent[0].scrollLeft)),o&&"y"!==o||
(a.top=n.top-this.offset.parent.top-this.margins.top+
(this.offsetParent[0]===this.document[0].body?
0:this.offsetParent[0].scrollTop)),this.reverting=!
0,t(this.helper).animate(a,parseInt(this.options.revert,
10)||500,function(){s._clear(e)})}else 
this._clear(e,i);return!1}},cancel:function()
{if(this.dragging){this._mouseUp(new t.Event("mouseup",
{target:null})),"original"===this.options.helper?
(this.currentItem.css(this._storedCSS),this._removeClass
(this.currentItem,"ui-sortable-
helper")):this.currentItem.show();for(var 
e=this.containers.length-1;e>=0;e--)this.containers[e]._
trigger("deactivate",null,this._uiHash(this)),this.conta
iners[e].containerCache.over&&(this.containers[e]._trigg
er("out",null,this._uiHash(this)),this.containers[e].con
tainerCache.over=0)}return 
this.placeholder&&(this.placeholder[0].parentNode&&this.
placeholder[0].parentNode.removeChild(this.placeholder[0
]),"original"!
==this.options.helper&&this.helper&&this.helper[0].paren
tNode&&this.helper.remove(),t.extend(this,
{helper:null,dragging:!1,reverting:!
1,_noFinalSort:null}),this.domPosition.prev?
t(this.domPosition.prev).after(this.currentItem):t(this.
domPosition.parent).prepend(this.currentItem)),this},ser
ialize:function(e){var 
i=this._getItemsAsjQuery(e&&e.connected),s=[];return 
e=e||{},t(i).each(function(){var i=(t(e.item||
this).attr(e.attribute||"id")||"").match(e.expression||/
(.+)[\-=_](.+)/);i&&s.push((e.key||i[1]+"[]")+"="+
(e.key&&e.expression?i[1]:i[2]))}),!
s.length&&e.key&&s.push(e.key+"="),s.join("&")},toArray:
function(e){var 
i=this._getItemsAsjQuery(e&&e.connected),s=[];return 
e=e||{},i.each(function(){s.push(t(e.item||
this).attr(e.attribute||"id")||"")}),s},_intersectsWith:



function(t){var 
e=this.positionAbs.left,i=e+this.helperProportions.width
,s=this.positionAbs.top,n=s+this.helperProportions.heigh
t,o=t.left,a=o+t.width,r=t.top,h=r+t.height,l=this.offse
t.click.top,c=this.offset.click.left,u="x"===this.option
s.axis||s+l>r&&h>s+l,d="y"===this.options.axis||
e+c>o&&a>e+c,p=u&&d;return"pointer"===this.options.toler
ance||this.options.forcePointerForContainers||"pointer"!
==this.options.tolerance&&this.helperProportions[this.fl
oating?"width":"height"]>t[this.floating?"width":"height
"]?p:e+this.helperProportions.width/2>o&&a>i-
this.helperProportions.width/
2&&s+this.helperProportions.height/2>r&&h>n-
this.helperProportions.height/
2},_intersectsWithPointer:function(t){var 
e,i,s="x"===this.options.axis||
this._isOverAxis(this.positionAbs.top+this.offset.click.
top,t.top,t.height),n="y"===this.options.axis||
this._isOverAxis(this.positionAbs.left+this.offset.click
.left,t.left,t.width),o=s&&n;return o?
(e=this._getDragVerticalDirection(),i=this._getDragHoriz
ontalDirection(),this.floating?"right"===i||"down"===e?
2:1:e&&("down"===e?2:1)):!
1},_intersectsWithSides:function(t){var 
e=this._isOverAxis(this.positionAbs.top+this.offset.clic
k.top,t.top+t.height/
2,t.height),i=this._isOverAxis(this.positionAbs.left+thi
s.offset.click.left,t.left+t.width/
2,t.width),s=this._getDragVerticalDirection(),n=this._ge
tDragHorizontalDirection();return 
this.floating&&n?"right"===n&&i||"left"===n&&!
i:s&&("down"===s&&e||"up"===s&&!
e)},_getDragVerticalDirection:function(){var 
t=this.positionAbs.top-this.lastPositionAbs.top;return 
0!
==t&&(t>0?"down":"up")},_getDragHorizontalDirection:func
tion(){var t=this.positionAbs.left-



this.lastPositionAbs.left;return 0!
==t&&(t>0?"right":"left")},refresh:function(t){return 
this._refreshItems(t),this._setHandleClassName(),this.re
freshPositions(),this},_connectWith:function(){var 
t=this.options;return 
t.connectWith.constructor===String?
[t.connectWith]:t.connectWith},_getItemsAsjQuery:functio
n(e){function i(){r.push(this)}var 
s,n,o,a,r=[],h=[],l=this._connectWith();if(l&&e)for(s=l.
length-1;s>=0;s--)for(o=t(l[s],this.document[0]),n=o.len
gth-1;n>=0;n--)a=t.data(o[n],this.widgetFullName),a&&a!
==this&&!
a.options.disabled&&h.push([t.isFunction(a.options.items
)?
a.options.items.call(a.element):t(a.options.items,a.elem
ent).not(".ui-sortable-helper").not(".ui-sortable-
placeholder"),a]);for(h.push([t.isFunction(this.options.
items)?this.options.items.call(this.element,null,
{options:this.options,item:this.currentItem}):t(this.opt
ions.items,this.element).not(".ui-sortable-
helper").not(".ui-sortable-
placeholder"),this]),s=h.length-1;s>=0;s--)h[s]
[0].each(i);return 
t(r)},_removeCurrentsFromItems:function(){var 
e=this.currentItem.find(":data("+this.widgetName+"-
item)");this.items=t.grep(this.items,function(t){for(var 
i=0;e.length>i;i++)if(e[i]===t.item[0])return!1;return!
0})},_refreshItems:function(e)
{this.items=[],this.containers=[this];var 
i,s,n,o,a,r,h,l,c=this.items,u=[[t.isFunction(this.optio
ns.items)?this.options.items.call(this.element[0],e,
{item:this.currentItem}):t(this.options.items,this.eleme
nt),this]],d=this._connectWith();if(d&&this.ready)for(i=
d.length-1;i>=0;i--)for(n=t(d[i],this.document[0]),s=n.l
ength-1;s>=0;s--)o=t.data(n[s],this.widgetFullName),o&&o
!==this&&!
o.options.disabled&&(u.push([t.isFunction(o.options.item



s)?o.options.items.call(o.element[0],e,
{item:this.currentItem}):t(o.options.items,o.element),o]
),this.containers.push(o));for(i=u.length-1;i>=0;i--)for
(a=u[i][1],r=u[i][0],s=0,l=r.length;l>s;s+
+)h=t(r[s]),h.data(this.widgetName+"-
item",a),c.push({item:h,instance:a,width:0,height:0,left
:0,top:0})},refreshPositions:function(e)
{this.floating=this.items.length?"x"===this.options.axis
||this._isFloating(this.items[0].item):!
1,this.offsetParent&&this.helper&&(this.offset.parent=th
is._getParentOffset());var 
i,s,n,o;for(i=this.items.length-1;i>=0;i--)s=this.items[
i],s.instance!
==this.currentContainer&&this.currentContainer&&s.item[0
]!==this.currentItem[0]||
(n=this.options.toleranceElement?
t(this.options.toleranceElement,s.item):s.item,e||
(s.width=n.outerWidth(),s.height=n.outerHeight()),o=n.of
fset(),s.left=o.left,s.top=o.top);if(this.options.custom
&&this.options.custom.refreshContainers)this.options.cus
tom.refreshContainers.call(this);else 
for(i=this.containers.length-1;i>=0;i--)o=this.container
s[i].element.offset(),this.containers[i].containerCache.
left=o.left,this.containers[i].containerCache.top=o.top,
this.containers[i].containerCache.width=this.containers[
i].element.outerWidth(),this.containers[i].containerCach
e.height=this.containers[i].element.outerHeight();return 
this},_createPlaceholder:function(e){e=e||this;var 
i,s=e.options;s.placeholder&&s.placeholder.constructor!
==String||
(i=s.placeholder,s.placeholder={element:function(){var 
s=e.currentItem[0].nodeName.toLowerCase(),n=t("<"+s+">",
e.document[0]);return e._addClass(n,"ui-sortable-
placeholder",i||
e.currentItem[0].className)._removeClass(n,"ui-sortable-
helper"),"tbody"===s?
e._createTrPlaceholder(e.currentItem.find("tr").eq(0),t(



"<tr>",e.document[0]).appendTo(n)):"tr"===s?
e._createTrPlaceholder(e.currentItem,n):"img"===s&&n.att
r("src",e.currentItem.attr("src")),i||
n.css("visibility","hidden"),n},update:function(t,n){(!
i||s.forcePlaceholderSize)&&(n.height()||
n.height(e.currentItem.innerHeight()-
parseInt(e.currentItem.css("paddingTop")||0,10)-
parseInt(e.currentItem.css("paddingBottom")||
0,10)),n.width()||n.width(e.currentItem.innerWidth()-
parseInt(e.currentItem.css("paddingLeft")||0,10)-
parseInt(e.currentItem.css("paddingRight")||
0,10)))}}),e.placeholder=t(s.placeholder.element.call(e.
element,e.currentItem)),e.currentItem.after(e.placeholde
r),s.placeholder.update(e,e.placeholder)},_createTrPlace
holder:function(e,i){var 
s=this;e.children().each(function(){t("<td>&#160;</
td>",s.document[0]).attr("colspan",t(this).attr("colspan
")||1).appendTo(i)})},_contactContainers:function(e){var 
i,s,n,o,a,r,h,l,c,u,d=null,p=null;for(i=this.containers.
length-1;i>=0;i--)if(!
t.contains(this.currentItem[0],this.containers[i].elemen
t[0]))if(this._intersectsWith(this.containers[i].contain
erCache))
{if(d&&t.contains(this.containers[i].element[0],d.elemen
t[0]))continue;d=this.containers[i],p=i}else 
this.containers[i].containerCache.over&&(this.containers
[i]._trigger("out",e,this._uiHash(this)),this.containers
[i].containerCache.over=0);if(d)if(1===this.containers.l
ength)this.containers[p].containerCache.over||
(this.containers[p]._trigger("over",e,this._uiHash(this)
),this.containers[p].containerCache.over=1);else{for(n=1
e4,o=null,c=d.floating||
this._isFloating(this.currentItem),a=c?"left":"top",r=c?
"width":"height",u=c?"pageX":"pageY",s=this.items.length
-1;s>=0;s--)t.contains(this.containers[p].element[0],thi
s.items[s].item[0])&&this.items[s].item[0]!
==this.currentItem[0]&&(h=this.items[s].item.offset()



[a],l=!1,e[u]-h>this.items[s][r]/2&&(l=!
0),n>Math.abs(e[u]-h)&&(n=Math.abs(e[u]-
h),o=this.items[s],this.direction=l?"up":"down"));if(!
o&&!
this.options.dropOnEmpty)return;if(this.currentContainer
===this.containers[p])return 
this.currentContainer.containerCache.over||
(this.containers[p]._trigger("over",e,this._uiHash()),th
is.currentContainer.containerCache.over=1),void 0;o?
this._rearrange(e,o,null,!
0):this._rearrange(e,null,this.containers[p].element,!
0),this._trigger("change",e,this._uiHash()),this.contain
ers[p]._trigger("change",e,this._uiHash(this)),this.curr
entContainer=this.containers[p],this.options.placeholder
.update(this.currentContainer,this.placeholder),this.con
tainers[p]._trigger("over",e,this._uiHash(this)),this.co
ntainers[p].containerCache.over=1}},_createHelper:functi
on(e){var i=this.options,s=t.isFunction(i.helper)?
t(i.helper.apply(this.element[0],
[e,this.currentItem])):"clone"===i.helper?
this.currentItem.clone():this.currentItem;return 
s.parents("body").length||t("parent"!==i.appendTo?
i.appendTo:this.currentItem[0].parentNode)
[0].appendChild(s[0]),s[0]===this.currentItem[0]&&(this.
_storedCSS={width:this.currentItem[0].style.width,height
:this.currentItem[0].style.height,position:this.currentI
tem.css("position"),top:this.currentItem.css("top"),left
:this.currentItem.css("left")}),(!s[0].style.width||
i.forceHelperSize)&&s.width(this.currentItem.width()),(!
s[0].style.height||
i.forceHelperSize)&&s.height(this.currentItem.height()),
s},_adjustOffsetFromHelper:function(e){"string"==typeof 
e&&(e=e.split(" ")),t.isArray(e)&&(e={left:+e[0],top:
+e[1]||0}),"left"in 
e&&(this.offset.click.left=e.left+this.margins.left),"ri
ght"in 
e&&(this.offset.click.left=this.helperProportions.width-



e.right+this.margins.left),"top"in 
e&&(this.offset.click.top=e.top+this.margins.top),"botto
m"in 
e&&(this.offset.click.top=this.helperProportions.height-
e.bottom+this.margins.top)},_getParentOffset:function()
{this.offsetParent=this.helper.offsetParent();var 
e=this.offsetParent.offset();return"absolute"===this.css
Position&&this.scrollParent[0]!
==this.document[0]&&t.contains(this.scrollParent[0],this
.offsetParent[0])&&(e.left+=this.scrollParent.scrollLeft
(),e.top+=this.scrollParent.scrollTop()),
(this.offsetParent[0]===this.document[0].body||
this.offsetParent[0].tagName&&"html"===this.offsetParent
[0].tagName.toLowerCase()&&t.ui.ie)&&(e={top:0,left:0}),
{top:e.top+
(parseInt(this.offsetParent.css("borderTopWidth"),10)||
0),left:e.left+
(parseInt(this.offsetParent.css("borderLeftWidth"),10)||
0)}},_getRelativeOffset:function()
{if("relative"===this.cssPosition){var 
t=this.currentItem.position();return{top:t.top-
(parseInt(this.helper.css("top"),10)||
0)+this.scrollParent.scrollTop(),left:t.left-
(parseInt(this.helper.css("left"),10)||
0)+this.scrollParent.scrollLeft()}}
return{top:0,left:0}},_cacheMargins:function()
{this.margins={left:parseInt(this.currentItem.css("margi
nLeft"),10)||
0,top:parseInt(this.currentItem.css("marginTop"),10)||
0}},_cacheHelperProportions:function()
{this.helperProportions={width:this.helper.outerWidth(),
height:this.helper.outerHeight()}},_setContainment:funct
ion(){var 
e,i,s,n=this.options;"parent"===n.containment&&(n.contai
nment=this.helper[0].parentNode),
("document"===n.containment||"window"===n.containment)&&
(this.containment=[0-this.offset.relative.left-



this.offset.parent.left,0-this.offset.relative.top-
this.offset.parent.top,"document"===n.containment?
this.document.width():this.window.width()-
this.helperProportions.width-this.margins.left,
("document"===n.containment?this.document.height()||
document.body.parentNode.scrollHeight:this.window.height
()||this.document[0].body.parentNode.scrollHeight)-
this.helperProportions.height-this.margins.top]),/
^(document|window|parent)$/.test(n.containment)||
(e=t(n.containment)
[0],i=t(n.containment).offset(),s="hidden"!
==t(e).css("overflow"),this.containment=[i.left+
(parseInt(t(e).css("borderLeftWidth"),10)||0)+
(parseInt(t(e).css("paddingLeft"),10)||0)-
this.margins.left,i.top+
(parseInt(t(e).css("borderTopWidth"),10)||0)+
(parseInt(t(e).css("paddingTop"),10)||0)-
this.margins.top,i.left+(s?
Math.max(e.scrollWidth,e.offsetWidth):e.offsetWidth)-
(parseInt(t(e).css("borderLeftWidth"),10)||0)-
(parseInt(t(e).css("paddingRight"),10)||0)-
this.helperProportions.width-this.margins.left,i.top+(s?
Math.max(e.scrollHeight,e.offsetHeight):e.offsetHeight)-
(parseInt(t(e).css("borderTopWidth"),10)||0)-
(parseInt(t(e).css("paddingBottom"),10)||0)-
this.helperProportions.height-
this.margins.top])},_convertPositionTo:function(e,i){i||
(i=this.position);var s="absolute"===e?
1:-1,n="absolute"!==this.cssPosition||
this.scrollParent[0]!
==this.document[0]&&t.contains(this.scrollParent[0],this
.offsetParent[0])?
this.scrollParent:this.offsetParent,o=/(html|body)/
i.test(n[0].tagName);return{top:i.top+this.offset.relati
ve.top*s+this.offset.parent.top*s-
("fixed"===this.cssPosition?-
this.scrollParent.scrollTop():o?



0:n.scrollTop())*s,left:i.left+this.offset.relative.left
*s+this.offset.parent.left*s-
("fixed"===this.cssPosition?-
this.scrollParent.scrollLeft():o?
0:n.scrollLeft())*s}},_generatePosition:function(e){var 
i,s,n=this.options,o=e.pageX,a=e.pageY,r="absolute"!
==this.cssPosition||this.scrollParent[0]!
==this.document[0]&&t.contains(this.scrollParent[0],this
.offsetParent[0])?
this.scrollParent:this.offsetParent,h=/(html|body)/
i.test(r[0].tagName);return"relative"!
==this.cssPosition||this.scrollParent[0]!
==this.document[0]&&this.scrollParent[0]!
==this.offsetParent[0]||
(this.offset.relative=this._getRelativeOffset()),this.or
iginalPosition&&(this.containment&&(e.pageX-
this.offset.click.left<this.containment[0]&&(o=this.cont
ainment[0]+this.offset.click.left),e.pageY-
this.offset.click.top<this.containment[1]&&(a=this.conta
inment[1]+this.offset.click.top),e.pageX-
this.offset.click.left>this.containment[2]&&(o=this.cont
ainment[2]+this.offset.click.left),e.pageY-
this.offset.click.top>this.containment[3]&&(a=this.conta
inment[3]+this.offset.click.top)),n.grid&&(i=this.origin
alPageY+Math.round((a-this.originalPageY)/
n.grid[1])*n.grid[1],a=this.containment?i-
this.offset.click.top>=this.containment[1]&&i-
this.offset.click.top<=this.containment[3]?i:i-
this.offset.click.top>=this.containment[1]?i-
n.grid[1]:i+n.grid[1]:i,s=this.originalPageX+Math.round(
(o-this.originalPageX)/
n.grid[0])*n.grid[0],o=this.containment?s-
this.offset.click.left>=this.containment[0]&&s-
this.offset.click.left<=this.containment[2]?s:s-
this.offset.click.left>=this.containment[0]?s-
n.grid[0]:s+n.grid[0]:s)),{top:a-this.offset.click.top-
this.offset.relative.top-this.offset.parent.top+



("fixed"===this.cssPosition?-
this.scrollParent.scrollTop():h?0:r.scrollTop()),left:o-
this.offset.click.left-this.offset.relative.left-
this.offset.parent.left+("fixed"===this.cssPosition?-
this.scrollParent.scrollLeft():h?
0:r.scrollLeft())}},_rearrange:function(t,e,i,s){i?
i[0].appendChild(this.placeholder[0]):e.item[0].parentNo
de.insertBefore(this.placeholder[0],"down"===this.direct
ion?
e.item[0]:e.item[0].nextSibling),this.counter=this.count
er?++this.counter:1;var 
n=this.counter;this._delay(function()
{n===this.counter&&this.refreshPositions(!
s)})},_clear:function(t,e){function i(t,e,i){return 
function(s){i._trigger(t,s,e._uiHash(e))}}
this.reverting=!1;var s,n=[];if(!
this._noFinalSort&&this.currentItem.parent().length&&thi
s.placeholder.before(this.currentItem),this._noFinalSort
=null,this.helper[0]===this.currentItem[0]){for(s in 
this._storedCSS)
("auto"===this._storedCSS[s]||"static"===this._storedCSS
[s])&&(this._storedCSS[s]="");this.currentItem.css(this.
_storedCSS),this._removeClass(this.currentItem,"ui-
sortable-helper")}else 
this.currentItem.show();for(this.fromOutside&&!
e&&n.push(function(t)
{this._trigger("receive",t,this._uiHash(this.fromOutside
))}),!
this.fromOutside&&this.domPosition.prev===this.currentIt
em.prev().not(".ui-sortable-helper")
[0]&&this.domPosition.parent===this.currentItem.parent()
[0]||e||n.push(function(t)
{this._trigger("update",t,this._uiHash())}),this!
==this.currentContainer&&(e||(n.push(function(t)
{this._trigger("remove",t,this._uiHash())}),n.push(funct
ion(t){return function(e)
{t._trigger("receive",e,this._uiHash(this))}}.call(this,



this.currentContainer)),n.push(function(t){return 
function(e)
{t._trigger("update",e,this._uiHash(this))}}.call(this,t
his.currentContainer)))),s=this.containers.length-1;s>=0
;s--)e||
n.push(i("deactivate",this,this.containers[s])),this.con
tainers[s].containerCache.over&&(n.push(i("out",this,thi
s.containers[s])),this.containers[s].containerCache.over
=0);if(this.storedCursor&&(this.document.find("body").cs
s("cursor",this.storedCursor),this.storedStylesheet.remo
ve()),this._storedOpacity&&this.helper.css("opacity",thi
s._storedOpacity),this._storedZIndex&&this.helper.css("z
Index","auto"===this._storedZIndex?"":this._storedZIndex
),this.dragging=!1,e||
this._trigger("beforeStop",t,this._uiHash()),this.placeh
older[0].parentNode.removeChild(this.placeholder[0]),thi
s.cancelHelperRemoval||(this.helper[0]!
==this.currentItem[0]&&this.helper.remove(),this.helper=
null),!e){for(s=0;n.length>s;s+
+)n[s].call(this,t);this._trigger("stop",t,this._uiHash(
))}return this.fromOutside=!1,!
this.cancelHelperRemoval},_trigger:function()
{t.Widget.prototype._trigger.apply(this,arguments)===!
1&&this.cancel()},_uiHash:function(e){var i=e||
this;return{helper:i.helper,placeholder:i.placeholder||
t([]),position:i.position,originalPosition:i.originalPos
ition,offset:i.positionAbs,item:i.currentItem,sender:e?
e.element:null}}}),t.widget("ui.spinner",
{version:"1.12.1",defaultElement:"<input>",widgetEventPr
efix:"spin",options:{classes:{"ui-spinner":"ui-corner-
all","ui-spinner-down":"ui-corner-br","ui-spinner-
up":"ui-corner-tr"},culture:null,icons:{down:"ui-icon-
triangle-1-s",up:"ui-icon-triangle-1-n"},incremental:!
0,max:null,min:null,numberFormat:null,page:10,step:1,cha
nge:null,spin:null,start:null,stop:null},_create:functio
n()
{this._setOption("max",this.options.max),this._setOption



("min",this.options.min),this._setOption("step",this.opt
ions.step),""!
==this.value()&&this._value(this.element.val(),!
0),this._draw(),this._on(this._events),this._refresh(),t
his._on(this.window,{beforeunload:function()
{this.element.removeAttr("autocomplete")}})},_getCreateO
ptions:function(){var 
e=this._super(),i=this.element;return 
t.each(["min","max","step"],function(t,s){var 
n=i.attr(s);null!=n&&n.length&&(e[s]=n)}),e},_events:
{keydown:function(t)
{this._start(t)&&this._keydown(t)&&t.preventDefault()},k
eyup:"_stop",focus:function()
{this.previous=this.element.val()},blur:function(t)
{return this.cancelBlur?(delete this.cancelBlur,void 0):
(this._stop(),this._refresh(),this.previous!
==this.element.val()&&this._trigger("change",t),void 
0)},mousewheel:function(t,e){if(e){if(!this.spinning&&!
this._start(t))return!1;this._spin((e>0?
1:-1)*this.options.step,t),clearTimeout(this.mousewheelT
imer),this.mousewheelTimer=this._delay(function()
{this.spinning&&this._stop(t)},100),t.preventDefault()}}
,"mousedown .ui-spinner-button":function(e){function i()
{var 
e=this.element[0]===t.ui.safeActiveElement(this.document
[0]);e||
(this.element.trigger("focus"),this.previous=s,this._del
ay(function(){this.previous=s}))}var 
s;s=this.element[0]===t.ui.safeActiveElement(this.docume
nt[0])?
this.previous:this.element.val(),e.preventDefault(),i.ca
ll(this),this.cancelBlur=!0,this._delay(function()
{delete this.cancelBlur,i.call(this)}),this._start(e)!
==!1&&this._repeat(null,t(e.currentTarget).hasClass("ui-
spinner-up")?1:-1,e)},"mouseup .ui-spinner-
button":"_stop","mouseenter .ui-spinner-
button":function(e){return 



t(e.currentTarget).hasClass("ui-state-active")?
this._start(e)===!1?!1:
(this._repeat(null,t(e.currentTarget).hasClass("ui-
spinner-up")?1:-1,e),void 0):void 0},"mouseleave .ui-
spinner-button":"_stop"},_enhance:function()
{this.uiSpinner=this.element.attr("autocomplete","off").
wrap("<span>").parent().append("<a></a><a></
a>")},_draw:function()
{this._enhance(),this._addClass(this.uiSpinner,"ui-
spinner","ui-widget ui-widget-
content"),this._addClass("ui-spinner-
input"),this.element.attr("role","spinbutton"),this.butt
ons=this.uiSpinner.children("a").attr("tabIndex",-1).att
r("aria-hidden",!0).button({classes:{"ui-
button":""}}),this._removeClass(this.buttons,"ui-corner-
all"),this._addClass(this.buttons.first(),"ui-spinner-
button ui-spinner-
up"),this._addClass(this.buttons.last(),"ui-spinner-
button ui-spinner-
down"),this.buttons.first().button({icon:this.options.ic
ons.up,showLabel:!
1}),this.buttons.last().button({icon:this.options.icons.
down,showLabel:!
1}),this.buttons.height()>Math.ceil(.5*this.uiSpinner.he
ight())&&this.uiSpinner.height()>0&&this.uiSpinner.heigh
t(this.uiSpinner.height())},_keydown:function(e){var 
i=this.options,s=t.ui.keyCode;switch(e.keyCode){case 
s.UP:return this._repeat(null,1,e),!0;case s.DOWN:return 
this._repeat(null,-1,e),!0;case s.PAGE_UP:return 
this._repeat(null,i.page,e),!0;case s.PAGE_DOWN:return 
this._repeat(null,-i.page,e),!0}return!
1},_start:function(t){return this.spinning||
this._trigger("start",t)!==!1?(this.counter||
(this.counter=1),this.spinning=!0,!0):!
1},_repeat:function(t,e,i){t=t||
500,clearTimeout(this.timer),this.timer=this._delay(func
tion()



{this._repeat(40,e,i)},t),this._spin(e*this.options.step
,i)},_spin:function(t,e){var i=this.value()||
0;this.counter||
(this.counter=1),i=this._adjustValue(i+t*this._increment
(this.counter)),this.spinning&&this._trigger("spin",e,
{value:i})===!1||(this._value(i),this.counter+
+)},_increment:function(e){var 
i=this.options.incremental;return i?t.isFunction(i)?
i(e):Math.floor(e*e*e/5e4-e*e/500+17*e/
200+1):1},_precision:function(){var 
t=this._precisionOf(this.options.step);return null!
==this.options.min&&(t=Math.max(t,this._precisionOf(this
.options.min))),t},_precisionOf:function(t){var 
e=""+t,i=e.indexOf(".");return-1===i?0:e.length-
i-1},_adjustValue:function(t){var 
e,i,s=this.options;return e=null!==s.min?s.min:0,i=t-
e,i=Math.round(i/
s.step)*s.step,t=e+i,t=parseFloat(t.toFixed(this._precis
ion())),null!==s.max&&t>s.max?s.max:null!
==s.min&&s.min>t?s.min:t},_stop:function(t)
{this.spinning&&(clearTimeout(this.timer),clearTimeout(t
his.mousewheelTimer),this.counter=0,this.spinning=!
1,this._trigger("stop",t))},_setOption:function(t,e){var 
i,s,n;return"culture"===t||"numberFormat"===t?
(i=this._parse(this.element.val()),this.options[t]=e,thi
s.element.val(this._format(i)),void 0):
(("max"===t||"min"===t||"step"===t)&&"string"==typeof 
e&&(e=this._parse(e)),"icons"===t&&(s=this.buttons.first
().find(".ui-
icon"),this._removeClass(s,null,this.options.icons.up),t
his._addClass(s,null,e.up),n=this.buttons.last().find(".
ui-
icon"),this._removeClass(n,null,this.options.icons.down)
,this._addClass(n,null,e.down)),this._super(t,e),void 
0)},_setOptionDisabled:function(t)
{this._super(t),this._toggleClass(this.uiSpinner,null,"u
i-state-disabled",!!t),this.element.prop("disabled",!!



t),this.buttons.button(t?"disable":"enable")},_setOption
s:r(function(t){this._super(t)}),_parse:function(t)
{return"string"==typeof t&&""!
==t&&(t=window.Globalize&&this.options.numberFormat?
Globalize.parseFloat(t,10,this.options.culture):
+t),""===t||isNaN(t)?null:t},_format:function(t)
{return""===t?"":window.Globalize&&this.options.numberFo
rmat?
Globalize.format(t,this.options.numberFormat,this.option
s.culture):t},_refresh:function()
{this.element.attr({"aria-
valuemin":this.options.min,"aria-
valuemax":this.options.max,"aria-
valuenow":this._parse(this.element.val())})},isValid:fun
ction(){var t=this.value();return null===t?!
1:t===this._adjustValue(t)},_value:function(t,e){var 
i;""!==t&&(i=this._parse(t),null!==i&&(e||
(i=this._adjustValue(i)),t=this._format(i))),this.elemen
t.val(t),this._refresh()},_destroy:function()
{this.element.prop("disabled",!
1).removeAttr("autocomplete role aria-valuemin aria-
valuemax aria-
valuenow"),this.uiSpinner.replaceWith(this.element)},ste
pUp:r(function(t){this._stepUp(t)}),_stepUp:function(t)
{this._start()&&(this._spin((t||
1)*this.options.step),this._stop())},stepDown:r(function
(t){this._stepDown(t)}),_stepDown:function(t)
{this._start()&&(this._spin((t||1)*-
this.options.step),this._stop())},pageUp:r(function(t)
{this._stepUp((t||
1)*this.options.page)}),pageDown:r(function(t)
{this._stepDown((t||
1)*this.options.page)}),value:function(t){return 
arguments.length?(r(this._value).call(this,t),void 
0):this._parse(this.element.val())},widget:function()
{return this.uiSpinner}}),t.uiBackCompat!==!
1&&t.widget("ui.spinner",t.ui.spinner,



{_enhance:function()
{this.uiSpinner=this.element.attr("autocomplete","off").
wrap(this._uiSpinnerHtml()).parent().append(this._button
Html())},_uiSpinnerHtml:function()
{return"<span>"},_buttonHtml:function(){return"<a></
a><a></a>"}}),t.ui.spinner,t.widget("ui.tabs",
{version:"1.12.1",delay:300,options:
{active:null,classes:{"ui-tabs":"ui-corner-all","ui-
tabs-nav":"ui-corner-all","ui-tabs-panel":"ui-corner-
bottom","ui-tabs-tab":"ui-corner-top"},collapsible:!
1,event:"click",heightStyle:"content",hide:null,show:nul
l,activate:null,beforeActivate:null,beforeLoad:null,load
:null},_isLocal:function(){var t=/#.*$/;return 
function(e){var 
i,s;i=e.href.replace(t,""),s=location.href.replace(t,"")
;try{i=decodeURIComponent(i)}catch(n){}
try{s=decodeURIComponent(s)}catch(n){}return 
e.hash.length>1&&i===s}}(),_create:function(){var 
e=this,i=this.options;this.running=!
1,this._addClass("ui-tabs","ui-widget ui-widget-
content"),this._toggleClass("ui-tabs-
collapsible",null,i.collapsible),this._processTabs(),i.a
ctive=this._initialActive(),t.isArray(i.disabled)&&(i.di
sabled=t.unique(i.disabled.concat(t.map(this.tabs.filter
(".ui-state-disabled"),function(t){return 
e.tabs.index(t)}))).sort()),this.active=this.options.act
ive!==!1&&this.anchors.length?
this._findActive(i.active):t(),this._refresh(),this.acti
ve.length&&this.load(i.active)},_initialActive:function(
){var 
e=this.options.active,i=this.options.collapsible,s=locat
ion.hash.substring(1);return 
null===e&&(s&&this.tabs.each(function(i,n){return 
t(n).attr("aria-controls")===s?(e=i,!1):void 
0}),null===e&&(e=this.tabs.index(this.tabs.filter(".ui-
tabs-active"))),(null===e||-1===e)&&(e=this.tabs.length?
0:!1)),e!==!



1&&(e=this.tabs.index(this.tabs.eq(e)),-1===e&&(e=i?!
1:0)),!i&&e===!
1&&this.anchors.length&&(e=0),e},_getCreateEventData:fun
ction(){return{tab:this.active,panel:this.active.length?
this._getPanelForTab(this.active):t()}},_tabKeydown:func
tion(e){var 
i=t(t.ui.safeActiveElement(this.document[0])).closest("l
i"),s=this.tabs.index(i),n=!0;if(!
this._handlePageNav(e)){switch(e.keyCode){case 
t.ui.keyCode.RIGHT:case t.ui.keyCode.DOWN:s++;break;case 
t.ui.keyCode.UP:case t.ui.keyCode.LEFT:n=!
1,s--;break;case 
t.ui.keyCode.END:s=this.anchors.length-1;break;case 
t.ui.keyCode.HOME:s=0;break;case 
t.ui.keyCode.SPACE:return 
e.preventDefault(),clearTimeout(this.activating),this._a
ctivate(s),void 0;case t.ui.keyCode.ENTER:return 
e.preventDefault(),clearTimeout(this.activating),this._a
ctivate(s===this.options.active?!1:s),void 
0;default:return}
e.preventDefault(),clearTimeout(this.activating),s=this.
_focusNextTab(s,n),e.ctrlKey||e.metaKey||(i.attr("aria-
selected","false"),this.tabs.eq(s).attr("aria-
selected","true"),this.activating=this._delay(function()
{this.option("active",s)},this.delay))}},_panelKeydown:f
unction(e){this._handlePageNav(e)||
e.ctrlKey&&e.keyCode===t.ui.keyCode.UP&&(e.preventDefaul
t(),this.active.trigger("focus"))},_handlePageNav:functi
on(e){return e.altKey&&e.keyCode===t.ui.keyCode.PAGE_UP?
(this._activate(this._focusNextTab(this.options.active-1
,!1)),!0):e.altKey&&e.keyCode===t.ui.keyCode.PAGE_DOWN?
(this._activate(this._focusNextTab(this.options.active+1
,!0)),!0):void 0},_findNextTab:function(e,i){function 
s(){return e>n&&(e=0),0>e&&(e=n),e}for(var 
n=this.tabs.length-1;-1!
==t.inArray(s(),this.options.disabled);)e=i?
e+1:e-1;return e},_focusNextTab:function(t,e){return 



t=this._findNextTab(t,e),this.tabs.eq(t).trigger("focus"
),t},_setOption:function(t,e){return"active"===t?
(this._activate(e),void 0):
(this._super(t,e),"collapsible"===t&&(this._toggleClass(
"ui-tabs-collapsible",null,e),e||this.options.active!==!
1||
this._activate(0)),"event"===t&&this._setupEvents(e),"he
ightStyle"===t&&this._setupHeightStyle(e),void 
0)},_sanitizeSelector:function(t){return t?t.replace(/
[!"$%&'()*+,.\/:;<=>?@\[\]\^`{|}~]/g,"\\
$&"):""},refresh:function(){var 
e=this.options,i=this.tablist.children(":has(a[href])");
e.disabled=t.map(i.filter(".ui-state-
disabled"),function(t){return 
i.index(t)}),this._processTabs(),e.active!==!
1&&this.anchors.length?this.active.length&&!
t.contains(this.tablist[0],this.active[0])?
this.tabs.length===e.disabled.length?(e.active=!
1,this.active=t()):this._activate(this._findNextTab(Math
.max(0,e.active-1),!
1)):e.active=this.tabs.index(this.active):(e.active=!
1,this.active=t()),this._refresh()},_refresh:function()
{this._setOptionDisabled(this.options.disabled),this._se
tupEvents(this.options.event),this._setupHeightStyle(thi
s.options.heightStyle),this.tabs.not(this.active).attr({
"aria-selected":"false","aria-
expanded":"false",tabIndex:-1}),this.panels.not(this._ge
tPanelForTab(this.active)).hide().attr({"aria-
hidden":"true"}),this.active.length?
(this.active.attr({"aria-selected":"true","aria-
expanded":"true",tabIndex:0}),this._addClass(this.active
,"ui-tabs-active","ui-state-
active"),this._getPanelForTab(this.active).show().attr({
"aria-
hidden":"false"})):this.tabs.eq(0).attr("tabIndex",0)},_
processTabs:function(){var 
e=this,i=this.tabs,s=this.anchors,n=this.panels;this.tab



list=this._getList().attr("role","tablist"),this._addCla
ss(this.tablist,"ui-tabs-nav","ui-helper-reset ui-
helper-clearfix ui-widget-
header"),this.tablist.on("mousedown"+this.eventNamespace
,"> li",function(e){t(this).is(".ui-state-
disabled")&&e.preventDefault()}).on("focus"+this.eventNa
mespace,".ui-tabs-anchor",function()
{t(this).closest("li").is(".ui-state-
disabled")&&this.blur()}),this.tabs=this.tablist.find("> 
li:has(a[href])").attr({role:"tab",tabIndex:-1}),this._a
ddClass(this.tabs,"ui-tabs-tab","ui-state-
default"),this.anchors=this.tabs.map(function(){return 
t("a",this)
[0]}).attr({role:"presentation",tabIndex:-1}),this._addC
lass(this.anchors,"ui-tabs-
anchor"),this.panels=t(),this.anchors.each(function(i,s)
{var 
n,o,a,r=t(s).uniqueId().attr("id"),h=t(s).closest("li"),
l=h.attr("aria-controls");e._isLocal(s)?
(n=s.hash,a=n.substring(1),o=e.element.find(e._sanitizeS
elector(n))):(a=h.attr("aria-controls")||
t({}).uniqueId()
[0].id,n="#"+a,o=e.element.find(n),o.length||
(o=e._createPanel(a),o.insertAfter(e.panels[i-1]||
e.tablist)),o.attr("aria-
live","polite")),o.length&&(e.panels=e.panels.add(o)),l&
&h.data("ui-tabs-aria-controls",l),h.attr({"aria-
controls":a,"aria-labelledby":r}),o.attr("aria-
labelledby",r)}),this.panels.attr("role","tabpanel"),thi
s._addClass(this.panels,"ui-tabs-panel","ui-widget-
content"),i&&(this._off(i.not(this.tabs)),this._off(s.no
t(this.anchors)),this._off(n.not(this.panels)))},_getLis
t:function(){return this.tablist||this.element.find("ol, 
ul").eq(0)},_createPanel:function(e){return 
t("<div>").attr("id",e).data("ui-tabs-destroy",!
0)},_setOptionDisabled:function(e){var 
i,s,n;for(t.isArray(e)&&(e.length?



e.length===this.anchors.length&&(e=!0):e=!
1),n=0;s=this.tabs[n];n++)i=t(s),e===!0||-1!
==t.inArray(n,e)?(i.attr("aria-
disabled","true"),this._addClass(i,null,"ui-state-
disabled")):(i.removeAttr("aria-
disabled"),this._removeClass(i,null,"ui-state-
disabled"));this.options.disabled=e,this._toggleClass(th
is.widget(),this.widgetFullName+"-disabled",null,e===!
0)},_setupEvents:function(e){var 
i={};e&&t.each(e.split(" "),function(t,e)
{i[e]="_eventHandler"}),this._off(this.anchors.add(this.
tabs).add(this.panels)),this._on(!0,this.anchors,
{click:function(t)
{t.preventDefault()}}),this._on(this.anchors,i),this._on
(this.tabs,
{keydown:"_tabKeydown"}),this._on(this.panels,
{keydown:"_panelKeydown"}),this._focusable(this.tabs),th
is._hoverable(this.tabs)},_setupHeightStyle:function(e)
{var i,s=this.element.parent();"fill"===e?
(i=s.height(),i-=this.element.outerHeight()-
this.element.height(),this.element.siblings(":visible").
each(function(){var 
e=t(this),s=e.css("position");"absolute"!==s&&"fixed"!
==s&&(i-=e.outerHeight(!
0))}),this.element.children().not(this.panels).each(func
tion(){i-=t(this).outerHeight(!
0)}),this.panels.each(function()
{t(this).height(Math.max(0,i-t(this).innerHeight()
+t(this).height()))}).css("overflow","auto")):"auto"===e
&&(i=0,this.panels.each(function()
{i=Math.max(i,t(this).height("").height())}).height(i))}
,_eventHandler:function(e){var 
i=this.options,s=this.active,n=t(e.currentTarget),o=n.cl
osest("li"),a=o[0]===s[0],r=a&&i.collapsible,h=r?
t():this._getPanelForTab(o),l=s.length?
this._getPanelForTab(s):t(),c={oldTab:s,oldPanel:l,newTa
b:r?t():o,newPanel:h};e.preventDefault(),o.hasClass("ui-



state-disabled")||o.hasClass("ui-tabs-loading")||
this.running||a&&!i.collapsible||
this._trigger("beforeActivate",e,c)===!1||(i.active=r?!
1:this.tabs.index(o),this.active=a?
t():o,this.xhr&&this.xhr.abort(),l.length||h.length||
t.error("jQuery UI Tabs: Mismatching fragment 
identifier."),h.length&&this.load(this.tabs.index(o),e),
this._toggle(e,c))},_toggle:function(e,i){function s()
{o.running=!1,o._trigger("activate",e,i)}function n()
{o._addClass(i.newTab.closest("li"),"ui-tabs-
active","ui-state-active"),a.length&&o.options.show?
o._show(a,o.options.show,s):(a.show(),s())}var 
o=this,a=i.newPanel,r=i.oldPanel;this.running=!
0,r.length&&this.options.hide?
this._hide(r,this.options.hide,function()
{o._removeClass(i.oldTab.closest("li"),"ui-tabs-
active","ui-state-active"),n()}):
(this._removeClass(i.oldTab.closest("li"),"ui-tabs-
active","ui-state-active"),r.hide(),n()),r.attr("aria-
hidden","true"),i.oldTab.attr({"aria-
selected":"false","aria-
expanded":"false"}),a.length&&r.length?
i.oldTab.attr("tabIndex",-1):a.length&&this.tabs.filter(
function(){return 
0===t(this).attr("tabIndex")}).attr("tabIndex",-1),a.att
r("aria-hidden","false"),i.newTab.attr({"aria-
selected":"true","aria-
expanded":"true",tabIndex:0})},_activate:function(e){var 
i,s=this._findActive(e);s[0]!
==this.active[0]&&(s.length||
(s=this.active),i=s.find(".ui-tabs-anchor")
[0],this._eventHandler({target:i,currentTarget:i,prevent
Default:t.noop}))},_findActive:function(e){return e===!
1?t():this.tabs.eq(e)},_getIndex:function(e)
{return"string"==typeof 
e&&(e=this.anchors.index(this.anchors.filter("[href$='"+
t.ui.escapeSelector(e)+"']"))),e},_destroy:function()



{this.xhr&&this.xhr.abort(),this.tablist.removeAttr("rol
e").off(this.eventNamespace),this.anchors.removeAttr("ro
le 
tabIndex").removeUniqueId(),this.tabs.add(this.panels).e
ach(function(){t.data(this,"ui-tabs-destroy")?
t(this).remove():t(this).removeAttr("role tabIndex aria-
live aria-busy aria-selected aria-labelledby aria-hidden 
aria-expanded")}),this.tabs.each(function(){var 
e=t(this),i=e.data("ui-tabs-aria-controls");i?
e.attr("aria-controls",i).removeData("ui-tabs-aria-
controls"):e.removeAttr("aria-
controls")}),this.panels.show(),"content"!
==this.options.heightStyle&&this.panels.css("height","")
},enable:function(e){var i=this.options.disabled;i!==!
1&&(void 0===e?i=!1:(e=this._getIndex(e),i=t.isArray(i)?
t.map(i,function(t){return t!==e?
t:null}):t.map(this.tabs,function(t,i){return i!==e?
i:null})),this._setOptionDisabled(i))},disable:function(
e){var i=this.options.disabled;if(i!==!0){if(void 
0===e)i=!0;else{if(e=this._getIndex(e),-1!
==t.inArray(e,i))return;i=t.isArray(i)?
t.merge([e],i).sort():[e]}
this._setOptionDisabled(i)}},load:function(e,i)
{e=this._getIndex(e);var 
s=this,n=this.tabs.eq(e),o=n.find(".ui-tabs-
anchor"),a=this._getPanelForTab(n),r={tab:n,panel:a},h=f
unction(t,e){"abort"===e&&s.panels.stop(!1,!
0),s._removeClass(n,"ui-tabs-
loading"),a.removeAttr("aria-busy"),t===s.xhr&&delete 
s.xhr};this._isLocal(o[0])||
(this.xhr=t.ajax(this._ajaxSettings(o,i,r)),this.xhr&&"c
anceled"!==this.xhr.statusText&&(this._addClass(n,"ui-
tabs-loading"),a.attr("aria-
busy","true"),this.xhr.done(function(t,e,n)
{setTimeout(function()
{a.html(t),s._trigger("load",i,r),h(n,e)},1)}).fail(func
tion(t,e){setTimeout(function()



{h(t,e)},1)})))},_ajaxSettings:function(e,i,s){var 
n=this;return{url:e.attr("href").replace(/
#.*$/,""),beforeSend:function(e,o){return 
n._trigger("beforeLoad",i,t.extend({jqXHR:e,ajaxSettings
:o},s))}}},_getPanelForTab:function(e){var 
i=t(e).attr("aria-controls");return 
this.element.find(this._sanitizeSelector("#"+i))}}),t.ui
BackCompat!==!1&&t.widget("ui.tabs",t.ui.tabs,
{_processTabs:function()
{this._superApply(arguments),this._addClass(this.tabs,"u
i-tab")}}),t.ui.tabs,t.widget("ui.tooltip",
{version:"1.12.1",options:{classes:{"ui-tooltip":"ui-
corner-all ui-widget-shadow"},content:function(){var 
e=t(this).attr("title")||"";return 
t("<a>").text(e).html()},hide:!
0,items:"[title]:not([disabled])",position:{my:"left 
top+15",at:"left bottom",collision:"flipfit 
flip"},show:!0,track:!
1,close:null,open:null},_addDescribedBy:function(e,i)
{var s=(e.attr("aria-describedby")||"").split(/
\s+/);s.push(i),e.data("ui-tooltip-id",i).attr("aria-
describedby",t.trim(s.join(" 
")))},_removeDescribedBy:function(e){var i=e.data("ui-
tooltip-id"),s=(e.attr("aria-describedby")||"").split(/
\s+/),n=t.inArray(i,s);-1!
==n&&s.splice(n,1),e.removeData("ui-tooltip-
id"),s=t.trim(s.join(" ")),s?e.attr("aria-
describedby",s):e.removeAttr("aria-
describedby")},_create:function()
{this._on({mouseover:"open",focusin:"open"}),this.toolti
ps={},this.parents={},this.liveRegion=t("<div>").attr({r
ole:"log","aria-live":"assertive","aria-
relevant":"additions"}).appendTo(this.document[0].body),
this._addClass(this.liveRegion,null,"ui-helper-hidden-
accessible"),this.disabledTitles=t([])},_setOption:funct
ion(e,i){var 
s=this;this._super(e,i),"content"===e&&t.each(this.toolt



ips,function(t,e)
{s._updateContent(e.element)})},_setOptionDisabled:funct
ion(t){this[t?"_disable":"_enable"]
()},_disable:function(){var 
e=this;t.each(this.tooltips,function(i,s){var 
n=t.Event("blur");n.target=n.currentTarget=s.element[0],
e.close(n,!
0)}),this.disabledTitles=this.disabledTitles.add(this.el
ement.find(this.options.items).addBack().filter(function
(){var e=t(this);return e.is("[title]")?e.data("ui-
tooltip-title",e.attr("title")).removeAttr("title"):void 
0}))},_enable:function()
{this.disabledTitles.each(function(){var 
e=t(this);e.data("ui-tooltip-
title")&&e.attr("title",e.data("ui-tooltip-
title"))}),this.disabledTitles=t([])},open:function(e)
{var i=this,s=t(e?
e.target:this.element).closest(this.options.items);s.len
gth&&!s.data("ui-tooltip-
id")&&(s.attr("title")&&s.data("ui-tooltip-
title",s.attr("title")),s.data("ui-tooltip-open",!
0),e&&"mouseover"===e.type&&s.parents().each(function()
{var e,s=t(this);s.data("ui-tooltip-
open")&&(e=t.Event("blur"),e.target=e.currentTarget=this
,i.close(e,!
0)),s.attr("title")&&(s.uniqueId(),i.parents[this.id]={e
lement:this,title:s.attr("title")},s.attr("title",""))})
,this._registerCloseHandlers(e,s),this._updateContent(s,
e))},_updateContent:function(t,e){var 
i,s=this.options.content,n=this,o=e?
e.type:null;return"string"==typeof s||s.nodeType||
s.jquery?this._open(e,t,s):(i=s.call(t[0],function(i)
{n._delay(function(){t.data("ui-tooltip-
open")&&(e&&(e.type=o),this._open(e,t,i))})}),i&&this._o
pen(e,t,i),void 0)},_open:function(e,i,s){function n(t)
{l.of=t,a.is(":hidden")||a.position(l)}var 
o,a,r,h,l=t.extend({},this.options.position);if(s)



{if(o=this._find(i))return o.tooltip.find(".ui-tooltip-
content").html(s),void 
0;i.is("[title]")&&(e&&"mouseover"===e.type?
i.attr("title",""):i.removeAttr("title")),o=this._toolti
p(i),a=o.tooltip,this._addDescribedBy(i,a.attr("id")),a.
find(".ui-tooltip-
content").html(s),this.liveRegion.children().hide(),h=t(
"<div>").html(a.find(".ui-tooltip-
content").html()),h.removeAttr("name").find("[name]").re
moveAttr("name"),h.removeAttr("id").find("[id]").removeA
ttr("id"),h.appendTo(this.liveRegion),this.options.track
&&e&&/^mouse/.test(e.type)?(this._on(this.document,
{mousemove:n}),n(e)):a.position(t.extend({of:i},this.opt
ions.position)),a.hide(),this._show(a,this.options.show)
,this.options.track&&this.options.show&&this.options.sho
w.delay&&(r=this.delayedShow=setInterval(function()
{a.is(":visible")&&(n(l.of),clearInterval(r))},t.fx.inte
rval)),this._trigger("open",e,
{tooltip:a})}},_registerCloseHandlers:function(e,i){var 
s={keyup:function(e){if(e.keyCode===t.ui.keyCode.ESCAPE)
{var s=t.Event(e);s.currentTarget=i[0],this.close(s,!
0)}}};i[0]!==this.element[0]&&(s.remove=function()
{this._removeTooltip(this._find(i).tooltip)}),e&&"mouseo
ver"!==e.type||(s.mouseleave="close"),e&&"focusin"!
==e.type||(s.focusout="close"),this._on(!
0,i,s)},close:function(e){var i,s=this,n=t(e?
e.currentTarget:this.element),o=this._find(n);return o?
(i=o.tooltip,o.closing||
(clearInterval(this.delayedShow),n.data("ui-tooltip-
title")&&!n.attr("title")&&n.attr("title",n.data("ui-
tooltip-title")),this._removeDescribedBy(n),o.hiding=!
0,i.stop(!0),this._hide(i,this.options.hide,function()
{s._removeTooltip(t(this))}),n.removeData("ui-tooltip-
open"),this._off(n,"mouseleave focusout keyup"),n[0]!
==this.element[0]&&this._off(n,"remove"),this._off(this.
document,"mousemove"),e&&"mouseleave"===e.type&&t.each(t
his.parents,function(e,i)



{t(i.element).attr("title",i.title),delete 
s.parents[e]}),o.closing=!0,this._trigger("close",e,
{tooltip:i}),o.hiding||(o.closing=!1)),void 0):
(n.removeData("ui-tooltip-open"),void 
0)},_tooltip:function(e){var 
i=t("<div>").attr("role","tooltip"),s=t("<div>").appendT
o(i),n=i.uniqueId().attr("id");return 
this._addClass(s,"ui-tooltip-
content"),this._addClass(i,"ui-tooltip","ui-widget ui-
widget-
content"),i.appendTo(this._appendTo(e)),this.tooltips[n]
={element:e,tooltip:i}},_find:function(t){var 
e=t.data("ui-tooltip-id");return e?
this.tooltips[e]:null},_removeTooltip:function(t)
{t.remove(),delete 
this.tooltips[t.attr("id")]},_appendTo:function(t){var 
e=t.closest(".ui-front, dialog");return e.length||
(e=this.document[0].body),e},_destroy:function(){var 
e=this;t.each(this.tooltips,function(i,s){var 
n=t.Event("blur"),o=s.element;n.target=n.currentTarget=o
[0],e.close(n,!0),t("#"+i).remove(),o.data("ui-tooltip-
title")&&(o.attr("title")||o.attr("title",o.data("ui-
tooltip-title")),o.removeData("ui-tooltip-
title"))}),this.liveRegion.remove()}}),t.uiBackCompat!
==!1&&t.widget("ui.tooltip",t.ui.tooltip,{options:
{tooltipClass:null},_tooltip:function(){var 
t=this._superApply(arguments);return 
this.options.tooltipClass&&t.tooltip.addClass(this.optio
ns.tooltipClass),t}}),t.ui.tooltip});
/*!
 * jQuery Smooth Scroll Plugin v1.4.5
 *
 * Date: Sun Mar 11 18:17:42 2012 EDT
 * Requires: jQuery v1.3+
 *
 * Copyright 2012, Karl Swedberg
 * Dual licensed under the MIT and GPL licenses (just 



like jQuery):
 * http://www.opensource.org/licenses/mit-license.php
 * http://www.gnu.org/licenses/gpl.html
 *
 *
 *
 *
*/
(function(b){function m(c){return c.replace(/(:|\.)/g,"\
\$1")}var n=function(c){var e=[],a=!
1,d=c.dir&&c.dir=="left"?"scrollLeft":"scrollTop";this.e
ach(function(){if(!(this==document||this==window)){var 
g=b(this);if(g[d]()>0)e.push(this);else{g[d](1);a=g[d]
()>0;g[d]
(0);a&&e.push(this)}}});if(c.el==="first"&&e.length)e=[e
.shift()];return e},o="ontouchend"in 
document;b.fn.extend({scrollable:function(c){return 
this.pushStack(n.call(this,
{dir:c}))},firstScrollable:function(c){return 
this.pushStack(n.call(this,
{el:"first",dir:c}))},smoothScroll:function(c){c=c||
{};var 
e=b.extend({},b.fn.smoothScroll.defaults,c),a=b.smoothSc
roll.filterPath(location.pathname);this.die("click.smoot
hscroll").live("click.smoothscroll",function(d){var 
g={},i=b(this),f=location.hostname===this.hostname||!
this.hostname,h=e.scrollTarget||
(b.smoothScroll.filterPath(this.pathname)||
a)===a,k=m(this.hash),j=!0;if(!e.scrollTarget&&(!f||!
h||!k))j=!1;else{f=e.exclude;h=0;for(var 
l=f.length;j&&h<l;)if(i.is(m(f[h++])))j=!
1;f=e.excludeWithin;h=0;for(l=f.length;j&&h<l;)if(i.clos
est(f[h++]).length)j=!1}if(j)
{d.preventDefault();b.extend(g,e,
{scrollTarget:e.scrollTarget||
k,link:this});b.smoothScroll(g)}});return 
this}});b.smoothScroll=function(c,e){var 



a,d,g,i;i=0;d="offset";var f="scrollTop",h={},k=!
1;g=[];if(typeof c==="number")
{a=b.fn.smoothScroll.defaults;g=c}
else{a=b.extend({},b.fn.smoothScroll.defaults,c||
{});if(a.scrollElement)
{d="position";a.scrollElement.css("position")=="static"&
&a.scrollElement.css("position","relative")}g=e||
b(a.scrollTarget)[d]()&&b(a.scrollTarget)[d]()
[a.direction]||0}
a=b.extend({link:null},a);f=a.direction=="left"?"scrollL
eft":f;if(a.scrollElement){d=a.scrollElement;i=d[f]()}
else{d=b("html, 
body").firstScrollable();k=o&&"scrollTo"in window}
h[f]=g+i+a.offset;a.beforeScroll.call(d,a);if(k)
{g=a.direction=="left"?[h[f],0]:
[0,h[f]];window.scrollTo.apply(window,g);a.afterScroll.c
all(a.link,a)}else{i=a.speed;if(i==="auto"){i=h[f]||
d.scrollTop();i/=a.autoCoefficent}d.animate(h,
{duration:i,easing:a.easing,complete:function()
{a.afterScroll.call(a.link,a)}})}};b.smoothScroll.versio
n="1.4.4";b.smoothScroll.filterPath=function(c){return 
c.replace(/^\//,"").replace(/(index|default).[a-zA-Z]
{3,4}$/,"").replace(/\/
$/,"")};b.fn.smoothScroll.defaults={exclude:
[],excludeWithin:
[],offset:0,direction:"top",scrollElement:null,scrollTar
get:null,beforeScroll:function()
{},afterScroll:function()
{},easing:"swing",speed:400,autoCoefficent:2}})
(jQuery);function SetStylesToCodeBlock(CodeBlockData)
{comment={color:"#999999",bold:!1,italic:!
0,name:"comment"};precompiler={color:"#000099",bold:!
1,italic:!1,name:"pre"};operator={color:"#663300",bold:!
0,italic:!
1,name:"operator"};stringLiteral={color:"#009900",bold:!
1,italic:!
1,name:"string"};charLiteral={color:"#009900",bold:!



1,italic:!
1,name:"char"};intLiteral={color:"#999900",bold:!
1,italic:!
1,name:"int"};floatLiteral={color:"#996600",bold:!
1,italic:!
1,name:"float"};boolLiteral={color:"#000000",bold:!
0,italic:!1,name:"bool"};types={color:"#FF6633",bold:!
1,italic:!
1,name:"type"};flowControl={color:"#FF0000",bold:!
1,italic:!1,name:"flow"};keyword={color:"#990000",bold:!
1,italic:!1,name:"keyword"};window.keys=new 
Array();window.keys.push({style:comment,start:/\s*\/
\*[\s\S]*?\*\//
mg});window.keys.push({style:comment,start:/\s*\/\//
mg,end:/\n/mg,neglect:/\\|\?\?\//
mg});window.keys.push({style:precompiler,start:/\s*?
^\s*(?:#|\?\?=|%:)/mg,end:/\n/m,neglect:/\\[\s\S]|\?\?\/
[\s\S]/m});window.keys.push({style:stringLiteral,start:/
\s*(?:\bL)?"/mg,end:/"/m,neglect:/\\[\s\S]|\?\?\/[\s\S]/
m});window.keys.push({style:charLiteral,start:/\s*(?:
\bL)?'/mg,end:/'/m,neglect:/\\[\s\S]|\?\?\/[\s\S]/
m});window.keys.push({style:floatLiteral,start:/\s*(?:
(?:\b\d+\.\d*|\.\d+)(?:E[\+\-]?\d+)?|\b\d+E[\+\-]?\d+)
[FL]?\b|\s*\b\d+\./
mgi});window.keys.push({style:intLiteral,start:/
\s*\b(?:0[0-7]*|[1-9]\d*|0x[\dA-F]+)(?:UL?|LU?)?\b/
mgi});window.keys.push({style:boolLiteral,start:/
\s*\b(?:true|false)\b/
mg});window.keys.push({style:types,start:/\s*\b(?:bool|
__int64|SCStudyInterfaceRef|COLORREF|
s_PersistentVariables|SCString|SCInputRef|SCSubgraphRef|
SCFloatArrayRef|SCGraphData|SCDateTime|s_UseTool|char|
double|float|int|long|short|signed|unsigned|void|
wchar_t)\b/
mg});window.keys.push({style:flowControl,start:/
\s*\b(?:break|case|catch|continue|default|do|else|for|
goto|if|return|switch|throw|try|while)\b/



mg});window.keys.push({style:keyword,start:/\s*\b(?:asm|
sc|auto|class|const_cast|const|delete|dynamic_cast|enum|
explicit|export|extern|friend|inline|main|mutable|
namespace|new|operator|private|protected|public|
register|reinterpret_cast|sizeof|static_cast|static|
struct|template|this|typedef|typeid|typename|union|
using|virtual|volatile)\b/
mg});window.keys.push({style:operator,start:/\s*[\{\}\
[\]\(\)<>%:;\.\?\*\+\-\^&\|~!=,\\]+|\s*\//
mg});window.keys.push({style:operator,start:/
\s*\b(?:and|and_eq|bitand|bitor|compl|not|not_eq|or|
or_eq|xor|xor_eq)\b/mg});return 
colorCode(CodeBlockData)}
function setOptions()
{windowSettings="menubar,scrollbars,status,resizable";ou
tputStart="";outputEnd="";for(var i=0;i!
==window.keys.length;++i){window.keys[i].before="<span 
class=\""+window.keys[i].style.name+"\">";window.keys[i]
.after="</span>"}}
function toHTML(s)
{s=s.split("&").join("&amp;");s=s.split("<").join("&lt;"
);return s.split(">").join("&gt;")}
function colorCode(CodeBlockData)
{setOptions();CodeBlockData=CodeBlockData.replace(/
\r\n?/gm,"\n");CodeBlockData=CodeBlockData.replace(/
<br>/gm," 
NEWLINEHERE");CodeBlockData=CodeBlockData.replace(/ /
gm," SPACEHERE ");CodeBlockData=CodeBlockData.replace(/
&nbsp;/gm," SPACEHERE 
");CodeBlockData=CodeBlockData.replace(/&gt;/
gm,"GT_HERE");CodeBlockData=CodeBlockData.replace(/&lt;/
gm,"LT_HERE");CodeBlockData=CodeBlockData.replace(/
&amp;/gm,"AMP_HERE");var keyString="";var match=0;var 
Output=outputStart;var previousMatch=-1;for(var i=0;i!
=window.keys.length;++i)
window.keys[i].startPos=-1;for(var position=0;position!
=CodeBlockData.length;position=window.keys[match].endPos



){for(var i=0;i!=window.keys.length;++i)
{if(window.keys[i].startPos<position)
{window.keys[i].start.lastIndex=position;var 
result=window.keys[i].start.exec(CodeBlockData);if(resul
t!=null)
{window.keys[i].startPos=result.index;window.keys[i].end
Pos=window.keys[i].start.lastIndex}else 
window.keys[i].startPos=window.keys[i].endPos=CodeBlockD
ata.length}}
match=0;for(var i=1;i<window.keys.length;++i)
if(window.keys[i].startPos<window.keys[match].startPos)
match=i;if(window.keys[match].end!=undefined){var 
end=new 
RegExp(window.keys[match].end.source+"|"+window.keys[mat
ch].neglect.source,"mg");end.lastIndex=window.keys[match
].endPos;while(window.keys[match].endPos!
=CodeBlockData.length)
{result=end.exec(CodeBlockData);if(result!=null)
{if(result[0].search(window.keys[match].end)==0)
{window.keys[match].endPos=end.lastIndex;break}}else 
window.keys[match].endPos=CodeBlockData.length}}
var 
before=CodeBlockData.substring(position,window.keys[matc
h].startPos);keyString=CodeBlockData.substring(window.ke
ys[match].startPos,window.keys[match].endPos);var 
output="";if((before=="")&&(match==previousMatch))
output+=toHTML(keyString);else{if(previousMatch!=-1)
output+=window.keys[previousMatch].after;output+=toHTML(
before);if(keyString!="")
output+=window.keys[match].before+toHTML(keyString)}
previousMatch=match;Output+=output}
if(keyString!="")
Output+=window.keys[match].after;Output+=outputEnd;Outpu
t=Output.replace(/GT_HERE/
gm,"&gt;");Output=Output.replace(/LT_HERE/
gm,"&lt;");Output=Output.replace(/AMP_HERE/
gm,"&amp;");Output=Output.replace(/ NEWLINEHERE /



gm,"<br>");Output=Output.replace(/NEWLINEHERE /
gm,"<br>");Output=Output.replace(/ NEWLINEHERE/
gm,"<br>");Output=Output.replace(/NEWLINEHERE/
gm,"<br>");Output=Output.replace(/> /
gm,">");Output=Output.replace(/ SPACEHERE /
gm,"&nbsp;");Output=Output.replace(/SPACEHERE /
gm,"&nbsp;");Output=Output.replace(/ SPACEHERE/
gm,"&nbsp;");Output=Output.replace(/SPACEHERE/
gm,"&nbsp;");return Output}
/*!

Slimbox v2.05 - The ultimate lightweight Lightbox 
clone for jQuery

(c) 2007-2013 Christophe Beyls <http://
www.digitalia.be>

MIT-style license.
*/
(function(w){var E=w(window),u,f,F=-1,n,x,D,v,y,L,r,m=!
window.XMLHttpRequest,s=[],l=document.documentElement,k=
{},t=new Image(),J=new 
Image(),H,a,g,p,I,d,G,c,A,K;w(function()
{w("body").append(w([H=w('<div id="lbOverlay" /
>').click(C)[0],a=w('<div id="lbCenter" />')
[0],G=w('<div id="lbBottomContainer" />')
[0]]).css("display","none"));g=w('<div id="lbImage" /
>').appendTo(a).append(p=w('<div style="position: 
relative;" />').append([I=w('<a id="lbPrevLink" 
href="#" />').click(B)[0],d=w('<a id="lbNextLink" 
href="#" />').click(e)[0]])[0])[0];c=w('<div 
id="lbBottom" />').appendTo(G).append([w('<a 
id="lbCloseLink" href="#" />').click(C)[0],A=w('<div 
id="lbCaption" />')[0],K=w('<div id="lbNumber" />')
[0],w('<div style="clear: both;" />')[0]])
[0]});w.slimbox=function(O,N,M){u=w.extend({loop:!
1,overlayOpacity:0.8,overlayFadeDuration:400,resizeDurat
ion:400,resizeEasing:"swing",initialWidth:250,initialHei
ght:250,imageFadeDuration:400,captionAnimationDuration:4
00,counterText:"Image {x} of {y}",closeKeys:



[27,88,67],previousKeys:[37,80],nextKeys:
[39,78]},M);if(typeof O=="string"){O=[[O,N]];N=0}
y=E.scrollTop()+(E.height()/
2);L=u.initialWidth;r=u.initialHeight;w(a).css({top:Math
.max(0,y-(r/2)),width:L,height:r,marginLeft:-L/
2}).show();v=m||
(H.currentStyle&&(H.currentStyle.position!
="fixed"));if(v){H.style.position="absolute"}
w(H).css("opacity",u.overlayOpacity).fadeIn(u.overlayFad
eDuration);z();j(1);f=O;u.loop=u.loop&&(f.length>1);retu
rn b(N)};w.fn.slimbox=function(M,P,O){P=P||function(Q)
{return[Q.href,Q.title]};O=O||function(){return!0};var 
N=this;return N.unbind("click").click(function(){var 
S=this,U=0,T,Q=0,R;T=w.grep(N,function(W,V){return 
O.call(S,W,V)});for(R=T.length;Q<R;++Q){if(T[Q]==S){U=Q}
T[Q]=P(T[Q],Q)}return w.slimbox(T,U,M)})};function z()
{var N=E.scrollLeft(),M=E.width();w([a,G]).css("left",N+
(M/2));if(v)
{w(H).css({left:N,top:E.scrollTop(),width:M,height:E.hei
ght()})}}function j(M){if(M)
{w("object").add(m?"select":"embed").each(function(O,P)
{s[O]=[P,P.style.visibility];P.style.visibility="hidden"
})}else{w.each(s,function(O,P)
{P[0].style.visibility=P[1]});s=[]}var 
N=M?"bind":"unbind";E[N]("scroll resize",z);w(document)
[N]("keydown",o)}function o(O){var 
N=O.which,M=w.inArray;return(M(N,u.closeKeys)>=0)?C():
(M(N,u.nextKeys)>=0)?e():(M(N,u.previousKeys)>=0)?
B():null}function B(){return b(x)}function e(){return 
b(D)}function b(M){if(M>=0){F=M;n=f[F][0];x=(F||(u.loop?
f.length:0))-1;D=((F+1)%f.length)||(u.loop?
0:-1);q();a.className="lbLoading";k=new 
Image();k.onload=i;k.src=n}return!1}function i()
{a.className="";w(g).css({backgroundImage:"url("+n+")",v
isibility:"hidden",display:""});w(p).width(k.width);w([p
,I,d]).height(k.height);w(A).html(f[F]
[1]||"");w(K).html((((f.length>1)&&u.counterText)||"").r



eplace(/{x}/,F+1).replace(/{y}/,f.length));if(x>=0)
{t.src=f[x][0]}if(D>=0){J.src=f[D][0]}
L=g.offsetWidth;r=g.offsetHeight;var M=Math.max(0,y-(r/
2));if(a.offsetHeight!=r)
{w(a).animate({height:r,top:M},u.resizeDuration,u.resize
Easing)}if(a.offsetWidth!=L)
{w(a).animate({width:L,marginLeft:-L/
2},u.resizeDuration,u.resizeEasing)}
w(a).queue(function()
{w(G).css({width:L,top:M+r,marginLeft:-L/
2,visibility:"hidden",display:""});w(g).css({display:"no
ne",visibility:"",opacity:""}).fadeIn(u.imageFadeDuratio
n,h)})}function h(){if(x>=0){w(I).show()}if(D>=0)
{w(d).show()}w(c).css("marginTop",-
c.offsetHeight).animate({marginTop:0},u.captionAnimation
Duration);G.style.visibility=""}function q()
{k.onload=null;k.src=t.src=J.src=n;w([a,g,c]).stop(!
0);w([I,d,g,G]).hide()}function C(){if(F>=0)
{q();F=x=D=-1;w(a).hide();w(H).stop().fadeOut(u.overlayF
adeDuration,j)}return!1}})(jQuery);if(!/android|iphone|
ipod|series60|symbian|windows ce|blackberry/
i.test(navigator.userAgent)){jQuery(function($){$
("a[rel^='lightbox']").slimbox({},null,function(el)
{return(this==el)||
((this.rel.length>8)&&(this.rel==el.rel))})})}
function UpdateCurrentDateTime(){DateTime=new Date();$
("#CurrentDateTime").html('Current Date - Time: 
<b>'+DateTime.toUTCString()+'</b>')}
$(function(){$(".BEmail").each(function()
{this.innerHTML='business'+'@'+'sierrachart.com'});$
(".SEmail").each(function()
{this.innerHTML='support'+'@'+'sierrachart.com'});$
(".PEmail").each(function()
{this.innerHTML='clientdevelopment'+'@'+'sierrachart.com
'});$(".DTCEmail").each(function()
{this.innerHTML='DTC'+'@'+'dtcprotocol.org'});$
(".DTC_SC_Email").each(function()



{this.innerHTML='DTC'+'@'+'sierrachart.com'});$
(".AdminFXCMEmail").each(function()
{this.innerHTML='admin'+'@'+'fxcm.com'});$
(".Code").each(function(){var Div=$
(this);CodeBlockData=SetStylesToCodeBlock(Div.html());th
is.innerHTML=CodeBlockData});$
('.Code').addClass('CodeJS').removeClass('Code');$
('.ConfirmAction').click(function(){var 
agree=confirm("Are you sure you wish to 
continue?");if(agree)
return!0;else return!1});$
('.Button_back').click(function(){history.go(-1)});$
('.Zebra 
li').filter(':even').addClass('even').end().filter(':odd
').addClass('odd');$(function(){$
("#tabs").tabs()})});function 
DefinePopUp(ButtonID,ContentID){$
(ButtonID).popup({content:$(ContentID)})}
var PageOpenTime=new Date().valueOf();var 
PageTimerIntervalID=0;var NeededTimerInterval=1000;var 
CurrentTimerInterval=0;function UpdateTimer(){let 
TotalSeconds=Math.floor((new Date().valueOf()-
PageOpenTime)/1000);let Minutes=Math.floor(TotalSeconds/
60);let Seconds=TotalSeconds-
Minutes*60;Seconds=Seconds+"";while(Seconds.length<2)
{Seconds="0"+Seconds}
$("#TimeOpen").html(' - up for 
'+Minutes+':'+Seconds);if(Minutes>9){$
("#TimeOpen").css("background-
color","red");NeededTimerInterval=5000}
if(Minutes>119){NeededTimerInterval=0;$
("#TimeOpen").html(' - up for more than 2 hours.')}
if(CurrentTimerInterval!=NeededTimerInterval)
{if(PageTimerIntervalID>0)
{window.clearInterval(PageTimerIntervalID)}
if(NeededTimerInterval>0)
{PageTimerIntervalID=window.setInterval(UpdateTimer,Need



edTimerInterval)}
CurrentTimerInterval=NeededTimerInterval}}
if(NeededTimerInterval>0)
{PageTimerIntervalID=window.setInterval(UpdateTimer,Need
edTimerInterval)}















#include "sierrachart.h"
#include "scstudyfunctions.h"
SCDLLName("COT report study") 
/*
V1 PUBLISHED 2019/02/10
V2 CHANGES   2019/02/11

- added new instruments to list, getting codes from 
the list using first 6 chars



*/

/
*=======================================================
=====================*/
int TradingLevelsStudy_RequestValuesFromServer
(SCStudyInterfaceRef sc

, const SCString& BaseWebsiteURL
, int& r_RequestState

);
/
*=======================================================
=====================*/
void TradingLevelsStudy_ResetStateForNextRequest
(SCStudyInterfaceRef sc

, int& r_RequestState
, SCDateTime& r_RequestDateTime
, std::vector<SCString>* p_ValuesLineForDates
, std::vector<std::vector<char*>>* 

p_PointersToValuesForDates
);

/
*=======================================================
=====================*/
SCSFExport scsf_TradingLevelsStudy(SCStudyInterfaceRef 
sc)
{

SCInputRef InstOp = sc.Input[0];
SCInputRef Instrument = sc.Input[1];
SCInputRef InstMeasure = sc.Input[2];
SCInputRef StartDate = sc.Input[3];
SCInputRef QuandlAPIKey = sc.Input[4];
SCInputRef Logging = sc.Input[8];



if (sc.SetDefaults)
{

sc.GraphName = "COT report study";

sc.GraphRegion = 1;
sc.ScaleRangeType = SCALE_AUTO;
sc.ValueFormat = 1;
sc.AutoLoop = 0;
sc.FreeDLL = 0;//1 testing , 0 published
sc.StudyDescription = " COT report study. This 

study will access COT data from the Quandle.com database 
and display it in subgraphs. In order to access the 
Quandle database a Quandle APIKey is needed which is 
available from your Quandle Account Settings. Quandle 
basic subscription is free and its restricted to 50 
queries per day. There are two ways of choosing an COT 
Instrument code: 1. Select an instrument from the 
dropdown list, these are the most commonly used futures 
instruments. 2. Enter an instrument code manually. The 
above drop down list must be set to \"Select 
instrument\". Next select the Intrument Measure code. A 
start date can also be input or else the maximum 
lookback period will be downloaded for the chosen 
instrument. IMPORTANT! AFTER A  SELECTION IS MADE PRESS 
THE \"Apply\" BUTTON TWICE. In case you dont see any 
data, select Detailed Logging to Yes and look in the 
Message Log for the potential cause.";

InstOp.Name = "Instrument preset code list, 
after selecting press APPLY twice";

InstOp.SetCustomInputStrings("Select 
instrument;13874A - S&P;124603 - Dow;209742 - 



Nasdaq;239742 - Russell;1170E1 - S&P VIX;067651 - 
Oil;111659 - RBOB;022651 - HO;023651 - Nat Gas;025601 - 
Ethanol;088691 - Gold;084691 - Silver;085692 - 
Copper;075651 - Paladium;076651 - Platinum;002602 - 
Corn;001602 - Wheat;005602 - Soybeans;026603 - Soybean 
Meal;007601 - Soybean Oil;073732 - Cocoa;083731 - 
Coffee;040701 - OJ;080732 - Sugar;058643 - Lumber;033661 
- Cotton;057642 - Live Cattle;061641 - Feeder 
Cattle;054642 - Lean Hogs;232741 - Australian 
Dollar;096742 - British Pound;090741 - Canadian 
Dollar;098662 - Dollar Index;099741 - Euro;097741 - 
Japanese Yen;095741 - Mexican Peso;112741 - New Zealand 
Dollar;102741 - Brazilian Real;089741 - Russian 
Ruble;044601 - T-Notes;020601 - T-Bonds; ");

InstOp.SetCustomInputIndex(0);
InstOp.SetDescription(" A selection of the most 

common futures instruments. This is provided for easy of 
use.  If you wish to see other COT reports please enter 
Instrument code bellow. Instrument codes can be found on 
the Qunadle website");

Instrument.Name = "Instrument manual code 
entry, above list must be set to Select instrument ";

Instrument.SetString("");
Instrument.SetDescription("Instrument code - 

manual entry. This is a 6 digit numerical code or in 
some cases the 6th digit is a letter");

InstMeasure.Name = "Instrument Measure";

InstMeasure.SetCustomInputStrings("_F_ALL;_F_ALL_NT;_F_A
LL_OI;_F_CHG;_FO_ALL;_FO_ALL_NT;_FO_ALL_OI;_FO_CHG");

InstMeasure.SetCustomInputIndex(0);
InstMeasure.SetDescription("Instrument measure 

refers to the type of COT report. Detail can be found on 
the Quandle website.");



QuandlAPIKey.Name = "Quandle APIKey";
QuandlAPIKey.SetString("");
QuandlAPIKey.SetDescription("Eneter your 

Quandle APIKey here available from your Quandle account 
page");

StartDate.Name = ("Start date yyyy-mm-dd . 
Leave Blank for maximum lookback COT data");

StartDate.SetString("");
StartDate.SetDescription("start date");

Logging.Name = "Detailed Logging to message 
log";

Logging.SetYesNo(0);

//create subgraphs
for (int Index = 0; Index < 

SC_SUBGRAPHS_AVAILABLE; Index++)
{

SCString SubgraphName;
SubgraphName.Format("Level %d", Index + 1);
sc.Subgraph[Index].Name = SubgraphName;
sc.Subgraph[Index].DrawStyle = 

DRAWSTYLE_HIDDEN;
sc.Subgraph[Index].LineWidth = 2;
sc.Subgraph[Index].PrimaryColor = RGB(0, 0, 

0);
sc.Subgraph[Index].DrawZeros = 0;  // false
sc.Subgraph[Index].LineLabel = 0;

sc.Subgraph[Index].DisplayNameValueInWindowsFlags = 0;

}

sc.Subgraph[0].Name = "Producers";
sc.Subgraph[0].DrawStyle = 



DRAWSTYLE_STAIR_STEP;
sc.Subgraph[0].PrimaryColor = RGB(255, 0, 

0); //red
sc.Subgraph[0].LineLabel = LL_DISPLAY_VALUE | 

LL_VALUE_ALIGN_CENTER | LL_VALUE_ALIGN_VALUES_SCALE;
sc.Subgraph[0].DisplayNameValueInWindowsFlags = 

SNV_DISPLAY_IN_DATA_LINE;

sc.Subgraph[1].Name = "Swap Dealers";
sc.Subgraph[1].DrawStyle = 

DRAWSTYLE_STAIR_STEP;
sc.Subgraph[1].PrimaryColor = RGB(0, 128, 

0);  //green
sc.Subgraph[1].LineLabel = LL_DISPLAY_VALUE | 

LL_VALUE_ALIGN_CENTER | LL_VALUE_ALIGN_VALUES_SCALE;
sc.Subgraph[1].DisplayNameValueInWindowsFlags = 

SNV_DISPLAY_IN_DATA_LINE;

sc.Subgraph[2].Name = "Managed Money";
sc.Subgraph[2].DrawStyle = 

DRAWSTYLE_STAIR_STEP;
sc.Subgraph[2].PrimaryColor = RGB(0, 0, 

255); //blue
sc.Subgraph[2].LineLabel = LL_DISPLAY_VALUE | 

LL_VALUE_ALIGN_CENTER | LL_VALUE_ALIGN_VALUES_SCALE;
sc.Subgraph[2].DisplayNameValueInWindowsFlags = 

SNV_DISPLAY_IN_DATA_LINE;

sc.Subgraph[3].Name = "Other";
sc.Subgraph[3].DrawStyle = 

DRAWSTYLE_STAIR_STEP;
sc.Subgraph[3].PrimaryColor = RGB(200, 200, 

0);  //yellow
sc.Subgraph[3].LineLabel = LL_DISPLAY_VALUE | 

LL_VALUE_ALIGN_CENTER | LL_VALUE_ALIGN_VALUES_SCALE;
sc.Subgraph[3].DisplayNameValueInWindowsFlags = 

SNV_DISPLAY_IN_DATA_LINE;



return;
}

/*
if(sc.IsUserAllowedForSCDLLName == false)
{

if(sc.UpdateStartIndex == 0)
{

sc.AddMessageToLog("You are not allowed to 
use this study",1);

}
return;

}
*/
//==================Input menu programming
SCString RequestURL = "";
//SCString RequestURL_last =  "g";
SCString APIKey = QuandlAPIKey.GetString();
SCString Inst = Instrument.GetString();
SCString SDate = StartDate.GetString();
SCString Buffer; //used for alertmessages

int& r_RequestState = sc.GetPersistentInt(1);
int& r_ClearAtMidnight = sc.GetPersistentInt(2);
int& r_AwaitingNextRequestForLevels = 

sc.GetPersistentInt(3);
SCDateTime& r_RequestDateTime = 

sc.GetPersistentSCDateTime(2);
int& AllowRequestLevelsFromServer = 

sc.GetPersistentInt(4);
int& FullRecalculate = sc.GetPersistentInt(5);
int& ReportType = sc.GetPersistentInt(6);
SCDateTime CurrentDateTimeInRequestTimeZone;
SCString& RequestURL_last = 

sc.GetPersistentSCString(1);
SCString InstrumentCode = "";



SCString InstrumentMeasure = "";

if (InstMeasure.GetIndex() == 0)  InstrumentMeasure 
= "_F_ALL";

if (InstMeasure.GetIndex() == 1)  InstrumentMeasure 
= "_F_ALL_NT";

if (InstMeasure.GetIndex() == 2)  InstrumentMeasure 
= "_F_ALL_OI";

if (InstMeasure.GetIndex() == 3)  InstrumentMeasure 
= "_F_CHG";

if (InstMeasure.GetIndex() == 4)  InstrumentMeasure 
= "_FO_ALL";

if (InstMeasure.GetIndex() == 5)  InstrumentMeasure 
= "_FO_ALL_NT";

if (InstMeasure.GetIndex() == 6)  InstrumentMeasure 
= "_FO_ALL_OI";

if (InstMeasure.GetIndex() == 7)  InstrumentMeasure 
= "_FO_CHG";

/////////// URL ////////////////

if (APIKey != "")
{

if (InstOp.GetIndex() != 0)//SELECTION MADE
{ //GetSubString(5, 0)

RequestURL.Format("https://www.quandl.com/
api/v3/datasets/CFTC/%s%s.csv?api_key=%s&start_date=%s", 
InstOp.GetSelectedCustomString().GetSubString(6, 
0).GetChars(), InstrumentMeasure.GetChars(), 
APIKey.GetChars(), SDate.GetChars());

sc.GraphName.Format("COT - %s", 
InstOp.GetSelectedCustomString().GetSubString(20, 
9).GetChars());

if (!Inst.IsEmpty()) 
sc.AddMessageToLog("######## If using manual code then 
the preset list must be set to \"Select Instrument\"", 
1);



}
else if (InstOp.GetIndex() == 0) //NO SELECTION 

MADE
{

if (!Inst.IsEmpty())
{

RequestURL.Format("https://
www.quandl.com/api/v3/datasets/CFTC/%s%s.csv?
api_key=%s&start_date=%s", Inst.GetChars(), 
InstrumentMeasure.GetChars(), APIKey.GetChars(), 
SDate.GetChars());

sc.GraphName.Format("COT - %s", 
Inst.GetChars());

if (Logging.GetYesNo()) 
sc.AddMessageToLog("######## Quandl URL based on 
Instrument code and date if provided", 1);

}
else if (Inst.IsEmpty())
{

sc.AddMessageToLog("######## Select 
instrument from list or input intrument code manualy", 
1);

}
}

}
else if (APIKey.IsEmpty())
{

sc.AddMessageToLog("######## Quandle APIKey 
needed", 1);

}

if (RequestURL != "")
{

Buffer.Format("######## Current  URL is %s", 



RequestURL.GetChars()); if (Logging.GetYesNo()) 
sc.AddMessageToLog(Buffer, 1);

Buffer.Format("######## Previous URL is %s", 
RequestURL_last.GetChars()); if (Logging.GetYesNo()) 
sc.AddMessageToLog(Buffer, 1);

if (!RequestURL_last.CompareNoCase(RequestURL))
{

if (Logging.GetYesNo()) 
sc.AddMessageToLog("######## URL not changed since last 
request.", 1);

AllowRequestLevelsFromServer = false;
}
if (RequestURL_last.CompareNoCase(RequestURL))
{

if (Logging.GetYesNo()) 
sc.AddMessageToLog("######## URL has changed, 
initializing HTTP request.", 1);

AllowRequestLevelsFromServer = true;
}

}

//set vectors to persistent pointer
std::vector<SCString>* p_ValuesLineForDates = 

(std::vector<SCString>*)sc.GetPersistentPointer(1);
std::vector<std::vector<char*>>* 

p_PointersToValuesForDates = 
(std::vector<std::vector<char*>>*)sc.GetPersistentPointe
r(2);

/
*=======================================================
=====================*/



if (sc.LastCallToFunction)                     // 
remove study = clear persistent pointers

{
if (p_ValuesLineForDates != NULL)
{

delete p_ValuesLineForDates;
sc.SetPersistentPointer(1, NULL); //

persistent 1 is dates
}

if (p_PointersToValuesForDates != NULL)
{

delete p_PointersToValuesForDates;
sc.SetPersistentPointer(2, NULL); // 

persitent 2 is data for the dates 
}

return;
}

if (p_ValuesLineForDates == NULL)  
// if dates vector is empty then create new 

vector
{

p_ValuesLineForDates = new std::vector 
<SCString>;

if (p_ValuesLineForDates != NULL)
sc.SetPersistentPointer(1, 

p_ValuesLineForDates); // if have dates then remember 
them!?

else



return;

}

if (p_PointersToValuesForDates == NULL)
// same as above for dates but this time 

for the values under dates
{

p_PointersToValuesForDates = new std::vector 
<std::vector < char*> >;

if (p_PointersToValuesForDates != NULL)
sc.SetPersistentPointer(2, 

p_PointersToValuesForDates);
else

return;

}

if (sc.IsFullRecalculation)
FullRecalculate = true;

// IF HTTPREQUEST NEEDED DO IT 
if (AllowRequestLevelsFromServer || r_RequestState 

== HTTP_REQUEST_MADE)
{

RequestURL_last = RequestURL;
//Request data on a full recalculation and also 

at the specified interval

// This is to solve a condition when Apply is 
used from the Chart Studies window, and the initial 
state of the RequestState is remembered



if (sc.UpdateStartIndex == 0 && r_RequestState 
== HTTP_REQUEST_MADE)

TradingLevelsStudy_ResetStateForNextRequest(sc, 
r_RequestState, r_RequestDateTime, p_ValuesLineForDates, 
p_PointersToValuesForDates);

else if (sc.UpdateStartIndex == 0 && 
r_RequestState == HTTP_REQUEST_RECEIVED)

TradingLevelsStudy_ResetStateForNextRequest(sc, 
r_RequestState, r_RequestDateTime, p_ValuesLineForDates, 
p_PointersToValuesForDates);

else if (r_RequestDateTime.IsUnset())// Request 
interval has elapsed

TradingLevelsStudy_ResetStateForNextRequest(sc, 
r_RequestState, r_RequestDateTime, p_ValuesLineForDates, 
p_PointersToValuesForDates);

if 
(TradingLevelsStudy_RequestValuesFromServer(sc, 
RequestURL, r_RequestState))

{
if (r_RequestState == HTTP_REQUEST_MADE)

r_AwaitingNextRequestForLevels = false;
if (Logging.GetYesNo()) 

sc.AddMessageToLog("######## HTTP REQUEST MADE, waiting 
for response.", true);

return;//Return here since we need to wait 
for the response

}
}

// CHECK IF HTTPREQUEST IS ERROR
if (sc.HTTPRequestID != 0)



{
//sc.AddMessageToLog(sc.HTTPResponse, 1);
std::string Bufferas = 

sc.HTTPResponse.GetChars();
std::replace(Bufferas.begin(), Bufferas.end(), 

';', '-'); // replace all 'x' to 'y'
//sc.AddMessageToLog(Bufferas.c_str(), 1);
sc.HTTPResponse = Bufferas.c_str();
//sc.AddMessageToLog(sc.HTTPResponse, 1);

r_RequestState = HTTP_REQUEST_RECEIVED;

if (sc.HTTPResponse == 
ACSIL_HTTP_REQUEST_ERROR_TEXT

|| sc.HTTPResponse == 
ACSIL_HTTP_EMPTY_RESPONSE_TEXT)

{
sc.AddMessageToLog("######## There was an 

error requesting data from the server.", true);
return;

}

if (sc.UpdateStartIndex == 0 && sc.HTTPResponse 
== "NO_DATA")

sc.AddMessageToLog("######## There is no 
data for the given parameters.", false);

if (strstr(sc.HTTPResponse.GetChars(), 
"CLEAR_AT_MIDNIGHT") != NULL)

{
sc.AddMessageToLog("######## Received clear 

at midnight command.", false);
r_ClearAtMidnight = true;

}
}
// GO BACK UNTILL REQUEST RECEIVED?!?!
if (r_RequestState != HTTP_REQUEST_RECEIVED)



return;

SCDateTime StartIndexDate = 
sc.BaseDateTimeIn[sc.UpdateStartIndex].GetDate();

SCDateTime LastBarDate = 
sc.BaseDateTimeIn[sc.ArraySize - 1].GetDate();

if (p_ValuesLineForDates->size() == 0)
{

sc.AddMessageToLog(sc.HTTPResponse, 1);
std::string Bufferas = 

sc.HTTPResponse.GetChars();
std::replace(Bufferas.begin(), Bufferas.end(), 

';', '-'); // replace all 'x' to 'y'
//sc.AddMessageToLog(Bufferas.c_str(), 1);
sc.HTTPResponse = Bufferas.c_str();
sc.AddMessageToLog(sc.HTTPResponse, 1);

if (sc.HTTPResponse.CompareNoCase("Date", 4) == 
0)  //Comodities Report type

{

sc.HTTPResponse.ParseLines(*p_ValuesLineForDates);
Buffer.Format("######## Received %d COT 

lines of data from server.", p_ValuesLineForDates-
>size());

sc.AddMessageToLog(Buffer, 1);

std::vector<char*> EmptyVector;

for (int Index = 0; Index < 
(int)p_ValuesLineForDates->size(); Index++)

{
p_PointersToValuesForDates-

>push_back(EmptyVector);



p_ValuesLineForDates-
>at(Index).Tokenize(",", p_PointersToValuesForDates-
>back());

}
AllowRequestLevelsFromServer = false;
FullRecalculate = true;

}
else
{

Buffer.Format("######## Quandle request 
error: %s", sc.HTTPResponse.GetChars());

sc.AddMessageToLog(Buffer, 1);
AllowRequestLevelsFromServer = false;

}
}

if (p_PointersToValuesForDates->empty())
{

AllowRequestLevelsFromServer = true;
if (Logging.GetYesNo()) 

sc.AddMessageToLog("######## p_PointersToValuesForDates 
is empty, dont try input to subgraph, return to top 
instead.", 1);

RequestURL = "";
AllowRequestLevelsFromServer = true;

}
if (FullRecalculate)
{

if (Logging.GetYesNo()) 
sc.AddMessageToLog("########  Data loaded into vector, 
disallow further HTTP requests", 1);

sc.UpdateStartIndex = 0;
}



if (!p_PointersToValuesForDates->empty() && 
FullRecalculate)

{

// Set Report type and name ast 4 subgraphs

SCString RepTyp = p_PointersToValuesForDates-
>at(0)[2];

if (RepTyp.CompareNoCase("Prod", 4) == 0)  //
Comodities Report type

{
ReportType = 1;
sc.Subgraph[0].Name = "Producer";
sc.Subgraph[1].Name = "Swap Dealer";
sc.Subgraph[2].Name = "Managed Money";
sc.Subgraph[3].Name = "Other Reportable";
if (Logging.GetYesNo()) 

sc.AddMessageToLog("######## This is a COMMODITIES COT 
report", 1);

}
else if (RepTyp.CompareNoCase("Deal", 4) == 

0)  //Financial Report type
{

ReportType = 2;
sc.Subgraph[0].Name = "Dealer";
sc.Subgraph[1].Name = "Asset Manager";
sc.Subgraph[2].Name = "Leveraged Funds";
sc.Subgraph[3].Name = "Other Reportable";
if (Logging.GetYesNo()) 

sc.AddMessageToLog("######## This is a FINANCIAL COT 
report", 1);

}

// NAME SUBGRAPHS 5,6,7......
SCString NAME = ("########Loading Subgraph 

titles: ");
for (int ItemIndex = 1; ItemIndex < 



(p_PointersToValuesForDates->at(0).size()); ItemIndex++)
{

NAME += p_PointersToValuesForDates->at(0)
[ItemIndex];

NAME += " - ";
sc.Subgraph[ItemIndex + 3].Name = 

p_PointersToValuesForDates->at(0)[ItemIndex];
}
if (Logging.GetYesNo()) 

sc.AddMessageToLog(NAME, 1);
sc.AddMessageToLog("######## Loading data to 

subgraphs", 1);

//FILL SUBGRAPHS WITH DATA
for (int BarIndex = sc.UpdateStartIndex; 

BarIndex < sc.ArraySize - 1; ++BarIndex)
{

SCDateTime IndexDate = 
sc.BaseDateTimeIn[BarIndex];

for (unsigned int Index = 0; Index < 
p_PointersToValuesForDates->size(); Index++)

{
SCDateTime DataDate = 

sc.DateStringToSCDateTime(p_PointersToValuesForDates-
>at(Index)[0]); //Datedate is date from array

SCDateTime DataDateLessOne = DataDate;
DataDateLessOne.SubtractDays(1);

if (IndexDate == DataDateLessOne)
{

if (ReportType == 1)//COMMODITIES 
PRODUCERS 2-3, SWAP 4-5, MM 7-8, OT 10-11

{



sc.Subgraph[0][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[2]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[3]);

sc.Subgraph[1][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[4]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[5]);

sc.Subgraph[2][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[7]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[8]);

sc.Subgraph[3][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[10]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[11]);

}
else if (ReportType == 2)//

FINANCIAL  DEALER 2-3, ASSETMANGR 5-6, Lev 8-9 , Other 
11-12

{
sc.Subgraph[0][BarIndex] = 

(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[2]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[3]);

sc.Subgraph[1][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[5]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[6]);

sc.Subgraph[2][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-



>at(Index)[8]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[9]);

sc.Subgraph[3][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[11]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[12]);

}

for (unsigned int ItemIndex = 1; 
ItemIndex < (p_PointersToValuesForDates-
>at(Index).size()); ItemIndex++)

{
sc.Subgraph[ItemIndex + 3]

[BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[ItemIndex]);

}

}
else if (IndexDate == DataDate)
{

if (ReportType == 1)//COMMODITIES 
PRODUCERS 2-3, SWAP 4-5, MM 7-8, OT 10-11

{
sc.Subgraph[0][BarIndex] = 

(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[2]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[3]);

sc.Subgraph[1][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[4]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-



>at(Index)[5]);
sc.Subgraph[2][BarIndex] = 

(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[7]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[8]);

sc.Subgraph[3][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[10]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[11]);

}
else if (ReportType == 2)//

FINANCIAL  DEALER 2-3, ASSETMANGR 5-6, Lev 8-9 , Other 
11-12

{
sc.Subgraph[0][BarIndex] = 

(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[2]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[3]);

sc.Subgraph[1][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[5]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[6]);

sc.Subgraph[2][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[8]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[9]);

sc.Subgraph[3][BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[11]) - 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[12]);

}



for (unsigned int ItemIndex = 1; 
ItemIndex < (p_PointersToValuesForDates-
>at(Index).size()); ItemIndex++)

{
sc.Subgraph[ItemIndex + 3]

[BarIndex] = 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[ItemIndex]);

}
}

}

}
//PRINT DATA TO LOG FOR DEBUGGING
if (Logging.GetYesNo())
{

sc.AddMessageToLog("######## Message log 
listing first 6 rows and 4 columns of data only", 1);

for (unsigned int Index = 1; Index < 7; 
Index++)//p_PointersToValuesForDates->size(

{
SCString DataFor = 

p_PointersToValuesForDates->at(Index)[0];
SCDateTime DataDate = 

sc.DateStringToSCDateTime(p_PointersToValuesForDates-
>at(Index)[0]); //Datedate is date from array

SCString Buffer;
Buffer.Format("Date %s - %f - %f - %f - 

%f", DataFor.GetChars(), 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[1]), 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[2]), 
(float)sc.StringToDouble(p_PointersToValuesForDates-



>at(Index)[3]), 
(float)sc.StringToDouble(p_PointersToValuesForDates-
>at(Index)[4]));

sc.AddMessageToLog(Buffer, 1);
}

}

FullRecalculate = false;
}

}
/
*=======================================================
=====================*/
//Returns 1 if request has been made. Returns 0 if 
request has not been made.
int TradingLevelsStudy_RequestValuesFromServer
(SCStudyInterfaceRef sc

, const SCString& BaseWebsiteURL
, int& r_RequestState

)
{

if (r_RequestState == HTTP_REQUEST_NOT_SENT)
{

if (!sc.MakeHTTPRequest(BaseWebsiteURL))
{

sc.AddMessageToLog("######## Error making 
HTTP Request.", true);

r_RequestState = HTTP_REQUEST_ERROR;
}
else
{

r_RequestState = HTTP_REQUEST_MADE;



SCString LogMessage("######## Requesting 
data from Quandl server: ");

LogMessage += BaseWebsiteURL;
sc.AddMessageToLog(LogMessage, true);

}

return 1;
}

return 0;
}

/
*=======================================================
=====================*/
void TradingLevelsStudy_ResetStateForNextRequest
(SCStudyInterfaceRef sc

, int& r_RequestState
, SCDateTime& r_RequestDateTime
, std::vector<SCString>* p_ValuesLineForDates
, std::vector<std::vector<char*>>* 

p_PointersToValuesForDates
)
{

p_ValuesLineForDates->clear();
p_PointersToValuesForDates->clear();

r_RequestState = HTTP_REQUEST_NOT_SENT;
r_RequestDateTime = sc.CurrentSystemDateTime;

}
/
*=======================================================
=====================*/
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// Data and Trading Communications Protocol Variable 
Length String Encoding (DTC Protocol VLS)

// This protocol is in the public domain and freely 
usable by anyone.

// Documentation: http://DTCprotocol.org/index.php?
page=doc_DTCMessageDocumentation.php

// The uint8_t ordering is little endian.

#pragma once

#include "DTCProtocol.h"



namespace DTC_VLS
{
#pragma pack(8)

// see DTCProtocol.h for constants and enum values

/
*=======================================================
===================*/

enum TradeModeEnum : int8_t
{ TRADE_MODE_UNSET = 0
, TRADE_MODE_DEMO = 1
, TRADE_MODE_SIMULATED = 2
, TRADE_MODE_LIVE = 3
};

/
*=======================================================
===================*/

struct s_VariableLengthStringField
{

uint16_t Offset = 0;
uint16_t Length = 0;

};

typedef s_VariableLengthStringField vls_t;

/
*=======================================================
===================*/

inline void AddVariableLengthStringField(uint16_t& 
r_BaseStructureSizeField, vls_t& 
r_VariableLengthStringField, uint16_t SizeToAdd)

{
if (SizeToAdd == 0)
{

r_VariableLengthStringField.Offset = 0;



r_VariableLengthStringField.Length = 0;
}
else
{

r_VariableLengthStringField.Offset = 
r_BaseStructureSizeField;

r_VariableLengthStringField.Length = 
SizeToAdd + 1;

r_BaseStructureSizeField += 
r_VariableLengthStringField.Length;

}
}

/
*=======================================================
===================*/

inline const char* GetVariableLengthStringField
( const uint16_t& MessageSizeField
, uint16_t BaseStructureSizeField
, const vls_t& VariableLengthStringField
, const uint16_t 

VariableLengthStringFieldOffset
)
{

if (BaseStructureSizeField < 
VariableLengthStringFieldOffset + sizeof(vls_t))

return "";
else if (VariableLengthStringField.Offset == 0 

|| VariableLengthStringField.Length <= 1)
return "";

else if ((VariableLengthStringField.Offset + 
VariableLengthStringField.Length) > MessageSizeField)

return "";
else
{

int Length = 
VariableLengthStringField.Length;



if (Length > 4096)
{

Length = 4096;
}

char * BaseMessage = reinterpret_cast< char 
*>( const_cast<uint16_t *>(&MessageSizeField));

char * TerminatorCharacter = BaseMessage + 
VariableLengthStringField.Offset + Length - 1;

*TerminatorCharacter = 0;//Make sure there 
is a null terminator here.

return (const char*) BaseMessage + 
VariableLengthStringField.Offset;

}
}

/
*=======================================================
===================*/

inline uint16_t GetStringFieldSendLength(uint32_t 
SendLength)

{
uint16_t ActualSendLength = 

static_cast<uint16_t>(SendLength);

++ActualSendLength;

return ActualSendLength;
}

/
*=======================================================
===================*/

struct s_LogonRequest



{
uint16_t Size = sizeof(*this);
uint16_t Type = DTC::LOGON_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t ProtocolVersion = DTC::CURRENT_VERSION;
vls_t Username;
vls_t Password;
vls_t GeneralTextData;
int32_t Integer_1 = 0;
int32_t Integer_2 = 0;
int32_t HeartbeatIntervalInSeconds = 0;
int32_t Unused1 = 0;
vls_t TradeAccount; 
vls_t HardwareIdentifier;
vls_t ClientName;
int32_t MarketDataTransmissionInterval = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetProtocolVersion() const;

const char* GetUsername() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Username, offsetof(s_LogonRequest, Username));

}

void AddUsername(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Username, StringLength);

}

const char* GetPassword() const
{



return GetVariableLengthStringField(Size, 
BaseSize, Password, offsetof(s_LogonRequest, Password));

}

void AddPassword(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Password, StringLength);

}

const char* GetGeneralTextData() const
{

return GetVariableLengthStringField(Size, 
BaseSize, GeneralTextData, offsetof(s_LogonRequest, 
GeneralTextData));

}

void AddGeneralTextData(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
GeneralTextData, StringLength);

}

int32_t GetInteger_1() const;
int32_t GetInteger_2() const;
int32_t GetHeartbeatIntervalInSeconds() const;
const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_LogonRequest, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);



}

const char* GetHardwareIdentifier() const
{

return GetVariableLengthStringField(Size, 
BaseSize, HardwareIdentifier, offsetof(s_LogonRequest, 
HardwareIdentifier));

}

void AddHardwareIdentifier(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

HardwareIdentifier, StringLength);
}

const char* GetClientName() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientName, offsetof(s_LogonRequest, 
ClientName));

}

void AddClientName(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientName, StringLength);

}

int32_t GetMarketDataTransmissionInterval() 
const;

};

/
*=======================================================
===================*/



struct s_LogonResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::LOGON_RESPONSE;
uint16_t BaseSize = sizeof(*this);

int32_t ProtocolVersion = DTC::CURRENT_VERSION;
DTC::LogonStatusEnum Result = 

DTC::LOGON_SUCCESS;
vls_t ResultText;
vls_t ReconnectAddress;
int32_t Integer_1 = 0;
vls_t ServerName;
uint8_t MarketDepthUpdatesBestBidAndAsk = 0;
uint8_t TradingIsSupported = 0;
uint8_t OCOOrdersSupported = 0;
uint8_t OrderCancelReplaceSupported = 1;
vls_t SymbolExchangeDelimiter;
uint8_t SecurityDefinitionsSupported = 0;
uint8_t HistoricalPriceDataSupported = 0;
uint8_t ResubscribeWhenMarketDataFeedAvailable 

= 0;
uint8_t MarketDepthIsSupported = 1;
uint8_t 

OneHistoricalPriceDataRequestPerConnection = 0;
uint8_t BracketOrdersSupported = 0;
uint8_t Unused_1 = 0;
uint8_t 

UsesMultiplePositionsPerSymbolAndTradeAccount = 0;
uint8_t MarketDataSupported = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetProtocolVersion() const;
DTC::LogonStatusEnum GetResult() const;
int32_t GetInteger_1() const;



uint8_t GetMarketDepthUpdatesBestBidAndAsk() 
const;

uint8_t GetTradingIsSupported() const;
uint8_t GetOCOOrdersSupported() const;
uint8_t GetOrderCancelReplaceSupported() const;
uint8_t GetSecurityDefinitionsSupported() 

const;
uint8_t GetHistoricalPriceDataSupported() 

const;
uint8_t 

GetResubscribeWhenMarketDataFeedAvailable() const;
uint8_t GetMarketDepthIsSupported() const;
uint8_t 

GetOneHistoricalPriceDataRequestPerConnection() const;
uint8_t GetBracketOrdersSupported() const;
uint8_t 

GetUsesMultiplePositionsPerSymbolAndTradeAccount() 
const;

uint8_t GetMarketDataSupported() const;

const char* GetResultText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ResultText, offsetof(s_LogonResponse, 
ResultText));

}

void AddResultText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ResultText, StringLength);

}

const char* GetReconnectAddress() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ReconnectAddress, offsetof(s_LogonResponse, 



ReconnectAddress));
}

void AddReconnectAddress(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ReconnectAddress, StringLength);

}

const char* GetServerName() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ServerName, offsetof(s_LogonResponse, 
ServerName));

}

void AddServerName(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ServerName, StringLength);

}

const char* GetSymbolExchangeDelimiter() const
{

return GetVariableLengthStringField(Size, 
BaseSize, SymbolExchangeDelimiter, 
offsetof(s_LogonResponse, SymbolExchangeDelimiter));

}

void AddSymbolExchangeDelimiter(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

SymbolExchangeDelimiter, StringLength);
}

};



/
*=======================================================
===================*/

struct s_Logoff
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::LOGOFF;
uint16_t BaseSize = sizeof(*this);

vls_t Reason;
uint8_t DoNotReconnect = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

const char* GetReason() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Reason, offsetof(s_Logoff, Reason));

}

void AddReason(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Reason, 
StringLength);

}

uint8_t GetDoNotReconnect() const;
};

/
*=======================================================
===================*/

struct s_MarketDataRequest
{

uint16_t Size = sizeof(*this);



uint16_t Type = DTC::MARKET_DATA_REQUEST;
uint16_t BaseSize = sizeof(*this);

DTC::RequestActionEnum RequestAction = 
DTC::SUBSCRIBE;

uint32_t SymbolID = 0;
vls_t Symbol;
vls_t Exchange;
uint32_t 

IntervalForSnapshotUpdatesInMilliseconds = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

DTC::RequestActionEnum GetRequestAction() 
const;

uint32_t GetSymbolID() const;

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_MarketDataRequest, 
Symbol));

}

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_MarketDataRequest, 
Symbol));

}



void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

uint32_t 
GetIntervalForSnapshotUpdatesInMilliseconds() const;

};

/
*=======================================================
===================*/

struct s_MarketDepthRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::MARKET_DEPTH_REQUEST;
uint16_t BaseSize = sizeof(*this);

DTC::RequestActionEnum RequestAction = 
DTC::SUBSCRIBE;

uint32_t SymbolID = 0;
vls_t Symbol;
vls_t Exchange;
int32_t NumLevels = 10;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

DTC::RequestActionEnum GetRequestAction() 
const;

uint32_t GetSymbolID() const;

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 



BaseSize, Symbol, offsetof(s_MarketDepthRequest, 
Symbol));

}

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_MarketDepthRequest, 
Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

int32_t GetNumLevels() const;
};

/
*=======================================================
===================*/

struct s_MarketDataReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::MARKET_DATA_REJECT;
uint16_t BaseSize = sizeof(*this);

uint32_t SymbolID = 0;
vls_t RejectText;



uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

uint32_t GetSymbolID() const;

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, offsetof(s_MarketDataReject, 
RejectText));

}

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}
};

/
*=======================================================
===================*/

struct s_MarketDepthReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::MARKET_DEPTH_REJECT;
uint16_t BaseSize = sizeof(*this);

uint32_t SymbolID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

uint32_t GetSymbolID() const;



const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, offsetof(s_MarketDepthReject, 
RejectText));

}

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}
};

/
*=======================================================
===================*/

struct s_MarketOrdersRequest
{

//standard DTC VLS header
uint16_t Size = sizeof(*this);
uint16_t Type = DTC::MARKET_ORDERS_REQUEST;
uint16_t BaseSize = sizeof(*this);

//message field variables
DTC::RequestActionEnum RequestAction = 

DTC::SUBSCRIBE;
uint32_t SymbolID = 0;
vls_t Symbol;
vls_t Exchange;
uint32_t SendQuantitiesGreaterOrEqualTo = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

DTC::RequestActionEnum GetRequestAction() 



const;
uint32_t GetSymbolID() const;
uint32_t GetSendQuantitiesGreaterOrEqualTo() 

const;

//Implementing Get Add inline 
functions------------------------------

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_MarketOrdersRequest, 
Symbol));

}

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}
//---------------------------------------------

----------------------
const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_MarketOrdersRequest, 
Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}
//--End of Get Add 

functions----------------------------------------
};



/
*=======================================================
===================*/

struct s_MarketOrdersReject
{

//standard DTC VLS header
uint16_t Size = sizeof(*this);
uint16_t Type = DTC::MARKET_ORDERS_REJECT;
uint16_t BaseSize = sizeof(*this);

//message field variables
uint32_t SymbolID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

uint32_t GetSymbolID() const;

//Implementing Get Add inline 
functions------------------------------

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, offsetof(s_MarketOrdersReject, 
RejectText));

}

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}
//--End of Get Add 

functions----------------------------------------
};



/
*=======================================================
===================*/

struct s_SubmitNewSingleOrder
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::SUBMIT_NEW_SINGLE_ORDER;
uint16_t BaseSize = sizeof(*this);

vls_t Symbol;
vls_t Exchange;

vls_t TradeAccount;
vls_t ClientOrderID;

DTC::OrderTypeEnum OrderType = 
DTC::ORDER_TYPE_UNSET;

DTC::BuySellEnum BuySell = DTC::BUY_SELL_UNSET;

double Price1 = 0;
double Price2 = 0;

double Quantity = 0;

DTC::TimeInForceEnum TimeInForce = 
DTC::TIF_UNSET;

DTC::t_DateTime GoodTillDateTime = 0;

uint8_t IsAutomatedOrder = 0;

uint8_t IsParentOrder = 0;

vls_t FreeFormText;

DTC::OpenCloseTradeEnum OpenOrClose = 



DTC::TRADE_UNSET;
double MaxShowQuantity = 0;

vls_t Price1AsString;
vls_t Price2AsString;

double IntendedPositionQuantity = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_SubmitNewSingleOrder, 
Symbol));

}

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_SubmitNewSingleOrder, 
Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}



const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_SubmitNewSingleOrder, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetClientOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID, 
offsetof(s_SubmitNewSingleOrder, ClientOrderID));

}

void AddClientOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID, StringLength);

}

DTC::OrderTypeEnum GetOrderType() const;
DTC::BuySellEnum GetBuySell() const;
double GetPrice1() const;
double GetPrice2() const;
double GetQuantity() const;
DTC::TimeInForceEnum GetTimeInForce() const;
DTC::t_DateTime GetGoodTillDateTime() const;
void SetTradeAccount(const char* NewValue);
uint8_t GetIsAutomatedOrder() const;
uint8_t GetIsParentOrder() const;



const char* GetFreeFormText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, FreeFormText, offsetof(s_SubmitNewSingleOrder, 
FreeFormText));

}

void AddFreeFormText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
FreeFormText, StringLength);

}

DTC::OpenCloseTradeEnum GetOpenOrClose() const;
double GetMaxShowQuantity() const;

const char* GetPrice1AsString() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Price1AsString, 
offsetof(s_SubmitNewSingleOrder, Price1AsString));

}

void AddPrice1AsString(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Price1AsString, StringLength);

}

const char* GetPrice2AsString() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Price2AsString, 
offsetof(s_SubmitNewSingleOrder, Price2AsString));

}

void AddPrice2AsString(uint16_t StringLength)



{
AddVariableLengthStringField(Size, 

Price2AsString, StringLength);
}

double GetIntendedPositionQuantity() const;
};

/
*=======================================================
===================*/

struct s_SubmitFlattenPositionOrder
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::SUBMIT_FLATTEN_POSITION_ORDER;
uint16_t BaseSize = sizeof(*this);

vls_t Symbol;
vls_t Exchange;

vls_t TradeAccount;
vls_t ClientOrderID;
vls_t FreeFormText;
uint8_t IsAutomatedOrder = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

const char* GetSymbol()
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_SubmitFlattenPositionOrder, 
Symbol));

}

void AddSymbol(uint16_t StringLength)



{
AddVariableLengthStringField(Size, Symbol, 

StringLength);
}

const char* GetExchange()
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_SubmitFlattenPositionOrder, Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetTradeAccount()
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_SubmitFlattenPositionOrder, TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetClientOrderID()
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID, 
offsetof(s_SubmitFlattenPositionOrder, ClientOrderID));

}



void AddClientOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID, StringLength);

}

const char* GetFreeFormText()
{

return GetVariableLengthStringField(Size, 
BaseSize, FreeFormText, 
offsetof(s_SubmitFlattenPositionOrder, FreeFormText));

}

void AddFreeFormText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
FreeFormText, StringLength);

}

uint8_t GetIsAutomatedOrder() const;
};

/
*=======================================================
===================*/

struct s_CancelReplaceOrder
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::CANCEL_REPLACE_ORDER;
uint16_t BaseSize = sizeof(*this);

vls_t ServerOrderID;
vls_t ClientOrderID;

double Price1 = 0;
double Price2 = 0;



double Quantity = 0;

int8_t Price1IsSet = 1;
int8_t Price2IsSet = 1;

int32_t Unused = 0;
DTC::TimeInForceEnum TimeInForce = 

DTC::TIF_UNSET;
DTC::t_DateTime GoodTillDateTime = 0;
uint8_t UpdatePrice1OffsetToParent = 0;
vls_t TradeAccount;

vls_t Price1AsString;
vls_t Price2AsString;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

const char* GetServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ServerOrderID, offsetof(s_CancelReplaceOrder, 
ServerOrderID));

}

void AddServerOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ServerOrderID, StringLength);

}

const char* GetClientOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID, offsetof(s_CancelReplaceOrder, 
ClientOrderID));



}

void AddClientOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_CancelReplaceOrder, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetPrice1AsString() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Price1AsString, offsetof(s_CancelReplaceOrder, 
Price1AsString));

}

void AddPrice1AsString(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Price1AsString, StringLength);

}

const char* GetPrice2AsString() const
{

return GetVariableLengthStringField(Size, 



BaseSize, Price2AsString, offsetof(s_CancelReplaceOrder, 
Price2AsString));

}

void AddPrice2AsString(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Price2AsString, StringLength);

}

double GetPrice1() const;
double GetPrice2() const;
double GetQuantity() const;
int8_t GetPrice1IsSet() const;
int8_t GetPrice2IsSet() const;
DTC::TimeInForceEnum GetTimeInForce() const;
DTC::t_DateTime GetGoodTillDateTime() const;
uint8_t GetUpdatePrice1OffsetToParent() const;

};

/
*=======================================================
===================*/

struct s_CancelOrder
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::CANCEL_ORDER;
uint16_t BaseSize = sizeof(*this);

vls_t ServerOrderID;
vls_t ClientOrderID;
vls_t TradeAccount;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;



const char* GetServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ServerOrderID, offsetof(s_CancelOrder, 
ServerOrderID));

}

void AddServerOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ServerOrderID, StringLength);

}

const char* GetClientOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID, offsetof(s_CancelOrder, 
ClientOrderID));

}

void AddClientOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_CancelOrder, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);



}
};

/
*=======================================================
===================*/

struct s_SubmitNewOCOOrder
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::SUBMIT_NEW_OCO_ORDER;
uint16_t BaseSize = sizeof(*this);

vls_t Symbol;
vls_t Exchange;

vls_t ClientOrderID_1;
DTC::OrderTypeEnum OrderType_1 = 

DTC::ORDER_TYPE_UNSET;
DTC::BuySellEnum BuySell_1 = 

DTC::BUY_SELL_UNSET;
double Price1_1 = 0;
double Price2_1 = 0;
double Quantity_1 = 0;

vls_t ClientOrderID_2;
DTC::OrderTypeEnum OrderType_2 = 

DTC::ORDER_TYPE_UNSET;
DTC::BuySellEnum BuySell_2 = 

DTC::BUY_SELL_UNSET;
double Price1_2 = 0;
double Price2_2 = 0;
double Quantity_2 = 0;

DTC::TimeInForceEnum TimeInForce = 
DTC::TIF_UNSET;

DTC::t_DateTime GoodTillDateTime = 0;



vls_t TradeAccount;

uint8_t IsAutomatedOrder = 0;

vls_t ParentTriggerClientOrderID;

vls_t FreeFormText;

DTC::OpenCloseTradeEnum OpenOrClose = 
DTC::TRADE_UNSET;

DTC::PartialFillHandlingEnum 
PartialFillHandling = DTC::PARTIAL_FILL_UNSET;

uint8_t UseOffsets = 0;
double OffsetFromParent1 = 0;
double OffsetFromParent2 = 0;
uint8_t MaintainSamePricesOnParentFill = 0;

vls_t Price1_1AsString;
vls_t Price2_1AsString;
vls_t Price1_2AsString;
vls_t Price2_2AsString;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

const char* GetClientOrderID_1() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID_1, offsetof(s_SubmitNewOCOOrder, 
ClientOrderID_1));

}

void AddClientOrderID_1(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 



ClientOrderID_1, StringLength);
}

const char* GetClientOrderID_2() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID_2, offsetof(s_SubmitNewOCOOrder, 
ClientOrderID_2));

}

void AddClientOrderID_2(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID_2, StringLength);

}

const char* GetFreeFormText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, FreeFormText, offsetof(s_SubmitNewOCOOrder, 
FreeFormText));

}

void AddFreeFormText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
FreeFormText, StringLength);

}

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_SubmitNewOCOOrder, 
Symbol));

}

void AddSymbol(uint16_t StringLength)



{
AddVariableLengthStringField(Size, Symbol, 

StringLength);
}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_SubmitNewOCOOrder, 
Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

void AddParentTriggerClientOrderID(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

ParentTriggerClientOrderID, StringLength);
}

const char* GetParentTriggerClientOrderID() 
const

{
return GetVariableLengthStringField(Size, 

BaseSize, ParentTriggerClientOrderID, 
offsetof(s_SubmitNewOCOOrder, 
ParentTriggerClientOrderID));

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 



BaseSize, TradeAccount, offsetof(s_SubmitNewOCOOrder, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetPrice1_1AsString() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Price1_1AsString, 
offsetof(s_SubmitNewOCOOrder, Price1_1AsString));

}

void AddPrice1_1AsString(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Price1_1AsString, StringLength);

}

const char* GetPrice2_1AsString() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Price2_1AsString, 
offsetof(s_SubmitNewOCOOrder, Price2_1AsString));

}

void AddPrice2_1AsString(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Price2_1AsString, StringLength);

}

const char* GetPrice1_2AsString() const



{
return GetVariableLengthStringField(Size, 

BaseSize, Price1_2AsString, 
offsetof(s_SubmitNewOCOOrder, Price1_2AsString));

}

void AddPrice1_2AsString(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Price1_2AsString, StringLength);

}

const char* GetPrice2_2AsString() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Price2_2AsString, 
offsetof(s_SubmitNewOCOOrder, Price2_2AsString));

}

void AddPrice2_2AsString(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Price2_2AsString, StringLength);

}

DTC::OrderTypeEnum GetOrderType_1() const;
DTC::OrderTypeEnum GetOrderType_2() const;
DTC::BuySellEnum GetBuySell_1() const;
DTC::BuySellEnum GetBuySell_2() const;
DTC::TimeInForceEnum GetTimeInForce() const;
DTC::t_DateTime GetGoodTillDateTime() const;
uint8_t GetIsAutomatedOrder() const;
double GetPrice1_1() const;
double GetPrice2_1() const;
double GetPrice1_2() const;
double GetPrice2_2() const;
double GetQuantity_1() const;



double GetQuantity_2() const;
DTC::OpenCloseTradeEnum GetOpenOrClose() const;
DTC::PartialFillHandlingEnum 

GetPartialFillHandling() const;
uint8_t GetUseOffsets() const;
double GetOffsetFromParent1() const;
double GetOffsetFromParent2() const;
uint8_t GetMaintainSamePricesOnParentFill() 

const;
};

/
*=======================================================
===================*/

struct s_OpenOrdersRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::OPEN_ORDERS_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

int32_t RequestAllOrders = 1;

vls_t ServerOrderID;
vls_t TradeAccount;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
int32_t GetRequestAllOrders() const;

void AddServerOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ServerOrderID, StringLength);



}

const char* GetServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ServerOrderID, offsetof(s_OpenOrdersRequest, 
ServerOrderID));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_OpenOrdersRequest, 
TradeAccount));

}
};

/
*=======================================================
===================*/

struct s_HistoricalOrderFillsRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_ORDER_FILLS_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

vls_t ServerOrderID;



int32_t NumberOfDays = 0;

vls_t TradeAccount;

DTC::t_DateTime StartDateTime = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
int32_t GetNumberOfDays() const;
DTC::t_DateTime GetStartDateTime() const;

void AddServerOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ServerOrderID, StringLength);

}

const char* GetServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ServerOrderID, 
offsetof(s_HistoricalOrderFillsRequest, ServerOrderID));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_HistoricalOrderFillsRequest, TradeAccount));



}
};

/
*=======================================================
===================*/

struct s_HistoricalOrderFillsReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_ORDER_FILLS_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, 
offsetof(s_HistoricalOrderFillsReject, RejectText));

}
};

/
*=======================================================



===================*/
struct s_CurrentPositionsRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::CURRENT_POSITIONS_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t  TradeAccount;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_CurrentPositionsRequest, TradeAccount));

}
};

/
*=======================================================
===================*/

struct s_CurrentPositionsReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::CURRENT_POSITIONS_REJECT;
uint16_t BaseSize = sizeof(*this);



int32_t RequestID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, offsetof(s_CurrentPositionsReject, 
RejectText));

}
};

/
*=======================================================
===================*/

struct s_OrderUpdate
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::ORDER_UPDATE;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

int32_t TotalNumMessages = 0;
int32_t MessageNumber = 0;



vls_t Symbol;
vls_t Exchange;

vls_t PreviousServerOrderID;

vls_t ServerOrderID;

vls_t ClientOrderID;

vls_t ExchangeOrderID;

DTC::OrderStatusEnum OrderStatus = 
DTC::ORDER_STATUS_UNSPECIFIED;

DTC::OrderUpdateReasonEnum OrderUpdateReason = 
DTC::ORDER_UPDATE_REASON_UNSET;

DTC::OrderTypeEnum OrderType = 
DTC::ORDER_TYPE_UNSET;

DTC::BuySellEnum BuySell = DTC::BUY_SELL_UNSET;

double Price1 = DBL_MAX;
double Price2 = DBL_MAX;

DTC::TimeInForceEnum TimeInForce = 
DTC::TIF_UNSET;

DTC::t_DateTime GoodTillDateTime = 0;
double OrderQuantity = DBL_MAX;
double FilledQuantity = DBL_MAX;
double RemainingQuantity = DBL_MAX;
double AverageFillPrice = DBL_MAX;

double LastFillPrice = DBL_MAX;
DTC::t_DateTimeWithMillisecondsInt 

LastFillDateTime = 0;
double LastFillQuantity = DBL_MAX;



vls_t LastFillExecutionID;

vls_t TradeAccount;
vls_t InfoText;

uint8_t NoOrders = 0;
vls_t ParentServerOrderID;
vls_t OCOLinkedOrderServerOrderID;

DTC::OpenCloseTradeEnum OpenOrClose = 
DTC::TRADE_UNSET;

vls_t PreviousClientOrderID;
vls_t FreeFormText;

DTC::t_DateTimeWithMillisecondsInt 
OrderReceivedDateTime = 0;

DTC::t_DateTimeWithMilliseconds 
LatestTransactionDateTime = 0;

vls_t Username;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_OrderUpdate, Symbol));

}

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}



const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_OrderUpdate, Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetPreviousServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, PreviousServerOrderID, offsetof(s_OrderUpdate, 
PreviousServerOrderID));

}

void AddPreviousServerOrderID(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

PreviousServerOrderID, StringLength);
}

const char* GetServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ServerOrderID, offsetof(s_OrderUpdate, 
ServerOrderID));

}

void AddServerOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ServerOrderID, StringLength);



}

const char* GetClientOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID, offsetof(s_OrderUpdate, 
ClientOrderID));

}

void AddClientOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID, StringLength);

}

const char* GetExchangeOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ExchangeOrderID, offsetof(s_OrderUpdate, 
ExchangeOrderID));

}

void AddExchangeOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ExchangeOrderID, StringLength);

}

void AddLastFillExecutionID(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

LastFillExecutionID, StringLength);
}

const char* GetLastFillExecutionID() const
{



return GetVariableLengthStringField(Size, 
BaseSize, LastFillExecutionID, offsetof(s_OrderUpdate, 
LastFillExecutionID));

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_OrderUpdate, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetInfoText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, InfoText, offsetof(s_OrderUpdate, InfoText));

}

void AddInfoText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
InfoText, StringLength);

}

const char* GetParentServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ParentServerOrderID, offsetof(s_OrderUpdate, 
ParentServerOrderID));

}



void AddParentServerOrderID(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

ParentServerOrderID, StringLength);
}

const char* GetOCOLinkedOrderServerOrderID() 
const

{
return GetVariableLengthStringField(Size, 

BaseSize, OCOLinkedOrderServerOrderID, 
offsetof(s_OrderUpdate, OCOLinkedOrderServerOrderID));

}

void AddOCOLinkedOrderServerOrderID(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

OCOLinkedOrderServerOrderID, StringLength);
}

const char* GetPreviousClientOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, PreviousClientOrderID, offsetof(s_OrderUpdate, 
PreviousClientOrderID));

}

void AddPreviousClientOrderID(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

PreviousClientOrderID, StringLength);
}

const char* GetFreeFormText() const



{
return GetVariableLengthStringField(Size, 

BaseSize, FreeFormText, offsetof(s_OrderUpdate, 
FreeFormText));

}

void AddFreeFormText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
FreeFormText, StringLength);

}

const char* GetUsername() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Username, offsetof(s_OrderUpdate, Username));

}

void AddUsername(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Username, StringLength);

}

double GetOrderQuantity() const;
double GetFilledQuantity() const;
double GetRemainingQuantity() const;
double GetLastFillQuantity() const;
int32_t GetRequestID() const;
int32_t GetMessageNumber() const;
int32_t GetTotalNumMessages() const;
DTC::OrderStatusEnum GetOrderStatus() const;
DTC::OrderUpdateReasonEnum 

GetOrderUpdateReason() const;
DTC::OrderTypeEnum GetOrderType() const;
DTC::BuySellEnum GetBuySell() const;
double GetPrice1() const;



double GetPrice2() const;
DTC::TimeInForceEnum GetTimeInForce() const;
DTC::t_DateTime GetGoodTillDateTime() const;
double GetAverageFillPrice() const;
double GetLastFillPrice() const;
DTC::t_DateTime GetLastFillDateTime() const;
uint8_t GetNoOrders() const;
DTC::OpenCloseTradeEnum GetOpenOrClose() const;
DTC::t_DateTime GetOrderReceivedDateTime() 

const;
DTC::t_DateTimeWithMilliseconds 

GetLatestTransactionDateTime() const;
};

/
*=======================================================
===================*/

struct s_OpenOrdersReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::OPEN_ORDERS_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, offsetof(s_OpenOrdersReject, 
RejectText));

}



void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}
};

/
*=======================================================
===================*/

struct s_HistoricalOrderFillResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_ORDER_FILL_RESPONSE;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0; 

int32_t TotalNumberMessages = 0;

int32_t MessageNumber = 0;

vls_t Symbol;
vls_t Exchange;
vls_t ServerOrderID;
DTC::BuySellEnum BuySell = DTC::BUY_SELL_UNSET;
double Price = 0;
DTC::t_DateTime DateTime = 0;
double Quantity = 0;
vls_t UniqueExecutionID;
vls_t TradeAccount;

DTC::OpenCloseTradeEnum OpenClose = 
DTC::TRADE_UNSET; 



uint8_t NoOrderFills = 0;

vls_t InfoText;

double HighPriceDuringPosition = 0;
double LowPriceDuringPosition = 0;
double PositionQuantity = DBL_MAX;

vls_t Username;
vls_t ExchangeOrderID;
vls_t SenderSubID;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, 
offsetof(s_HistoricalOrderFillResponse, Symbol));

}

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_HistoricalOrderFillResponse, Exchange));

}

void AddExchange(uint16_t StringLength)
{



AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetServerOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ServerOrderID, 
offsetof(s_HistoricalOrderFillResponse, ServerOrderID));

}

void AddServerOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ServerOrderID, StringLength);

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_HistoricalOrderFillResponse, TradeAccount));

}

void AddUniqueExecutionID(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

UniqueExecutionID, StringLength);
}



const char* GetUniqueExecutionID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, UniqueExecutionID, 
offsetof(s_HistoricalOrderFillResponse, 
UniqueExecutionID));

}

void AddInfoText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
InfoText, StringLength);

}

const char* GetInfoText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, InfoText, 
offsetof(s_HistoricalOrderFillResponse, InfoText));

}

void AddUsername(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Username, StringLength);

}

const char* GetUsername() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Username, 
offsetof(s_HistoricalOrderFillResponse, Username));

}

void AddExchangeOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 



ExchangeOrderID, StringLength);
}

const char* GetExchangeOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ExchangeOrderID, 
offsetof(s_HistoricalOrderFillResponse, 
ExchangeOrderID));

}

void AddSenderSubID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
SenderSubID, StringLength);

}

const char* GetSenderSubID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, SenderSubID, 
offsetof(s_HistoricalOrderFillResponse, SenderSubID));

}

int32_t GetRequestID() const;
int32_t GetMessageNumber() const;
int32_t GetTotalNumberMessages() const;
DTC::BuySellEnum GetBuySell() const;
double GetPrice() const;
DTC::t_DateTime GetDateTime() const;
double GetQuantity() const;
DTC::OpenCloseTradeEnum GetOpenClose() const;
uint8_t GetNoOrderFills() const;
double GetHighPriceDuringPosition() const;
double GetLowPriceDuringPosition() const;
double GetPositionQuantity() const;

};



/
*=======================================================
===================*/

struct s_PositionUpdate
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::POSITION_UPDATE;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

int32_t TotalNumberMessages = 0;

int32_t MessageNumber = 0;

vls_t Symbol;
vls_t Exchange;

double Quantity = 0;
double AveragePrice = 0;

vls_t PositionIdentifier;

vls_t TradeAccount;
uint8_t NoPositions = 0;
uint8_t Unsolicited = 0;

double MarginRequirement = 0;
DTC::t_DateTime4Byte EntryDateTime = 0;
double OpenProfitLoss = 0;
double HighPriceDuringPosition = 0;
double LowPriceDuringPosition = 0;
double QuantityLimit = 0;
double MaxPotentialPostionQuantity = 0;

uint16_t GetMessageSize() const;



uint16_t GetBaseSize() const;

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_PositionUpdate, Symbol));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_PositionUpdate, 
Exchange));

}

void AddPositionIdentifier(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

PositionIdentifier, StringLength);
}

const char* GetPositionIdentifier() const
{

return GetVariableLengthStringField(Size, 



BaseSize, PositionIdentifier, offsetof(s_PositionUpdate, 
PositionIdentifier));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_PositionUpdate, 
TradeAccount));

}

int32_t GetRequestID() const;
int32_t GetTotalNumberMessages() const;
int32_t GetMessageNumber() const;
double GetQuantity() const;
double GetAveragePrice() const;
uint8_t GetNoPositions() const;
uint8_t GetUnsolicited() const;

double GetMarginRequirement() const;
DTC::t_DateTime4Byte GetEntryDateTime() const;

double GetOpenProfitLoss() const;
double GetHighPriceDuringPosition() const;
double GetLowPriceDuringPosition() const;
double GetQuantityLimit() const;
double GetMaxPotentialPostionQuantity() const;

};

/
*=======================================================



===================*/
struct s_AddCorrectingOrderFill
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::ADD_CORRECTING_ORDER_FILL;
uint16_t BaseSize = sizeof(*this);

vls_t Symbol;
vls_t Exchange;
vls_t TradeAccount;
vls_t ClientOrderID;
DTC::BuySellEnum BuySell = DTC::BUY_SELL_UNSET;
double FillPrice = 0;
double FillQuantity = 0;
vls_t FreeFormText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_AddCorrectingOrderFill, 
Symbol));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}



const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_AddCorrectingOrderFill, 
Exchange));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_AddCorrectingOrderFill, TradeAccount));

}

void AddClientOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID, StringLength);

}

const char* GetClientOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID, 
offsetof(s_AddCorrectingOrderFill, ClientOrderID));

}

void AddFreeFormText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 



FreeFormText, StringLength);
}

const char* GetFreeFormText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, FreeFormText, 
offsetof(s_AddCorrectingOrderFill, FreeFormText));

}

DTC::BuySellEnum GetBuySell() const;
double GetFillPrice() const;
double GetFillQuantity() const;

};

/
*=======================================================
===================*/

struct s_CorrectingOrderFillResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::CORRECTING_ORDER_FILL_RESPONSE;
uint16_t BaseSize = sizeof(*this);

vls_t ClientOrderID;
vls_t ResultText;
uint8_t IsError = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

void AddClientOrderID(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ClientOrderID, StringLength);



}

const char* GetClientOrderID() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ClientOrderID, 
offsetof(s_CorrectingOrderFillResponse, ClientOrderID));

}

void AddResultText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ResultText, StringLength);

}

const char* GetResultText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ResultText, 
offsetof(s_CorrectingOrderFillResponse, ResultText));

}

uint8_t GetIsError() const;

};

/
*=======================================================
===================*/

struct s_TradeAccountResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::TRADE_ACCOUNT_RESPONSE;
uint16_t BaseSize = sizeof(*this);

int32_t TotalNumberMessages = 0;



int32_t MessageNumber = 0;

vls_t TradeAccount;

int32_t RequestID = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetTotalNumberMessages() const;
int32_t GetMessageNumber() const;

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_TradeAccountResponse, 
TradeAccount));

}

int32_t GetRequestID() const;
};

/
*=======================================================
===================*/

struct s_ExchangeListResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::EXCHANGE_LIST_RESPONSE;
uint16_t BaseSize = sizeof(*this);



int32_t RequestID = 0;
vls_t Exchange;
uint8_t IsFinalMessage = 0;
vls_t Description;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
uint8_t GetIsFinalMessage() const;

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_ExchangeListResponse, 
Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetDescription() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Description, offsetof(s_ExchangeListResponse, 
Description));

}

void AddDescription(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Description, StringLength);

}



};

/
*=======================================================
===================*/

struct s_SymbolsForExchangeRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::SYMBOLS_FOR_EXCHANGE_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t Exchange;

DTC::SecurityTypeEnum SecurityType = 
DTC::SECURITY_TYPE_UNSET;

DTC::RequestActionEnum RequestAction = 
DTC::SUBSCRIBE;

vls_t Symbol;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
DTC::SecurityTypeEnum GetSecurityType() const;
DTC::RequestActionEnum GetRequestAction() 

const;

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_SymbolsForExchangeRequest, Exchange));

}



const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_SymbolsForExchangeRequest, 
Symbol));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}
};

/
*=======================================================
===================*/

struct s_UnderlyingSymbolsForExchangeRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

vls_t Exchange;

DTC::SecurityTypeEnum SecurityType = 
DTC::SECURITY_TYPE_UNSET;



uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
DTC::SecurityTypeEnum GetSecurityType() const;

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_UnderlyingSymbolsForExchangeRequest, 
Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}
};

/
*=======================================================
===================*/

struct s_SymbolsForUnderlyingRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::SYMBOLS_FOR_UNDERLYING_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

vls_t UnderlyingSymbol;
vls_t Exchange;

DTC::SecurityTypeEnum SecurityType = 



DTC::SECURITY_TYPE_UNSET;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
DTC::SecurityTypeEnum GetSecurityType() const;

const char* GetUnderlyingSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, UnderlyingSymbol, 
offsetof(s_SymbolsForUnderlyingRequest, 
UnderlyingSymbol));

}

void AddUnderlyingSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
UnderlyingSymbol, StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_SymbolsForUnderlyingRequest, Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}
};

/



*=======================================================
===================*/

struct s_SymbolSearchRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::SYMBOL_SEARCH_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t SearchText;
vls_t Exchange;

DTC::SecurityTypeEnum SecurityType = 
DTC::SECURITY_TYPE_UNSET;

DTC::SearchTypeEnum SearchType = 
DTC::SEARCH_TYPE_UNSET;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
DTC::SecurityTypeEnum GetSecurityType() const;
DTC::SearchTypeEnum GetSearchType() const;

const char* GetSearchText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, SearchText, offsetof(s_SymbolSearchRequest, 
SearchText));

}

void AddSearchText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
SearchText, StringLength);

}



const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, offsetof(s_SymbolSearchRequest, 
Exchange));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}
};

/
*=======================================================
===================*/

struct s_SecurityDefinitionForSymbolRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::SECURITY_DEFINITION_FOR_SYMBOL_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

vls_t Symbol;
vls_t Exchange;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 



StringLength);
}

const char* GetSymbol() const 
{ 

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, 
offsetof(s_SecurityDefinitionForSymbolRequest, Symbol)); 

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_SecurityDefinitionForSymbolRequest, 
Exchange));

}
};

/
*=======================================================
===================*/

struct s_SecurityDefinitionResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::SECURITY_DEFINITION_RESPONSE;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;



vls_t Symbol;
vls_t Exchange;

DTC::SecurityTypeEnum SecurityType = 
DTC::SECURITY_TYPE_UNSET;

vls_t Description;
float MinPriceIncrement = 0;
DTC::PriceDisplayFormatEnum PriceDisplayFormat 

= DTC::PRICE_DISPLAY_FORMAT_UNSET;
float CurrencyValuePerIncrement = 0;

uint8_t IsFinalMessage = 0;

float FloatToIntPriceMultiplier = 1.0;
float IntToFloatPriceDivisor = 1.0;
vls_t UnderlyingSymbol;

uint8_t UpdatesBidAskOnly = 0;
float StrikePrice = 0;

DTC::PutCallEnum PutOrCall = DTC::PC_UNSET;

uint32_t ShortInterest = 0;

DTC::t_DateTime4Byte SecurityExpirationDate = 
0;

float BuyRolloverInterest = 0;
float SellRolloverInterest = 0;

float EarningsPerShare = 0;
uint32_t SharesOutstanding = 0;

float IntToFloatQuantityDivisor = 0;

uint8_t HasMarketDepthData = 1;



float DisplayPriceMultiplier = 1.0;

vls_t ExchangeSymbol;

float InitialMarginRequirement = 0;
float MaintenanceMarginRequirement = 0;

vls_t Currency;
float ContractSize = 0;
uint32_t OpenInterest = 0;
DTC::t_DateTime4Byte RolloverDate = 0;
uint8_t IsDelayed = 0;
int64_t SecurityIdentifier = 0;
vls_t ProductIdentifier;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_SecurityDefinitionResponse, 
Symbol));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}



const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_SecurityDefinitionResponse, Exchange));

}

void AddDescription(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Description, StringLength);

}

const char* GetDescription() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Description, 
offsetof(s_SecurityDefinitionResponse, Description));

}

int32_t GetRequestID() const;
DTC::SecurityTypeEnum GetSecurityType() const;
float GetMinPriceIncrement() const;
DTC::PriceDisplayFormatEnum 

GetPriceDisplayFormat() const;
float GetCurrencyValuePerIncrement() const;
uint8_t GetIsFinalMessage() const;
float GetFloatToIntPriceMultiplier() const;
float GetIntToFloatPriceDivisor() const;

void AddUnderlyingSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
UnderlyingSymbol, StringLength);

}



const char* GetUnderlyingSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, UnderlyingSymbol, 
offsetof(s_SecurityDefinitionResponse, 
UnderlyingSymbol));

}

uint8_t GetUpdatesBidAskOnly() const;
float GetStrikePrice() const;
DTC::PutCallEnum GetPutOrCall() const;
uint32_t GetShortInterest() const;
DTC::t_DateTime4Byte 

GetSecurityExpirationDate() const;
float GetBuyRolloverInterest() const;
float GetSellRolloverInterest() const;
float GetEarningsPerShare() const;
uint32_t GetSharesOutstanding() const;
float GetIntToFloatQuantityDivisor() const;
uint8_t GetHasMarketDepthData() const;
float GetDisplayPriceMultiplier() const;

void AddExchangeSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
ExchangeSymbol, StringLength);

}

const char* GetExchangeSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ExchangeSymbol, 
offsetof(s_SecurityDefinitionResponse, ExchangeSymbol));

}

float GetInitialMarginRequirement() const;
float GetMaintenanceMarginRequirement() const;



void AddCurrency(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Currency, StringLength);

}

const char* GetCurrency() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Currency, 
offsetof(s_SecurityDefinitionResponse, Currency));

}

float GetContractSize() const;
uint32_t GetOpenInterest() const;
DTC::t_DateTime4Byte GetRolloverDate() const;
uint8_t GetIsDelayed() const;
int64_t GetSecurityIdentifier() const;

void AddProductIdentifier(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

ProductIdentifier, StringLength);
}

const char* GetProductIdentifier() const
{

return GetVariableLengthStringField(Size, 
BaseSize, ProductIdentifier, 
offsetof(s_SecurityDefinitionResponse, 
ProductIdentifier));

}
};



/
*=======================================================
===================*/

struct s_SecurityDefinitionReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::SECURITY_DEFINITION_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, 
offsetof(s_SecurityDefinitionReject, RejectText));

}

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}
};

/
*=======================================================
===================*/

struct s_AccountBalanceRequest
{



uint16_t Size = sizeof(*this);
uint16_t Type = DTC::ACCOUNT_BALANCE_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t TradeAccount;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_AccountBalanceRequest, TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}
};

/
*=======================================================
===================*/

struct s_AccountBalanceReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::ACCOUNT_BALANCE_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t RejectText;



uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, offsetof(s_AccountBalanceReject, 
RejectText));

}

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}
};

/
*=======================================================
===================*/

struct s_AccountBalanceUpdate
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::ACCOUNT_BALANCE_UPDATE;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

double CashBalance = 0;

double BalanceAvailableForNewPositions = 0;

vls_t AccountCurrency;



vls_t TradeAccount;
double SecuritiesValue = 0;  // Not including 

cash
double MarginRequirement = 0;

int32_t TotalNumberMessages = 0;
int32_t MessageNumber = 0;
uint8_t NoAccountBalances = 0;
uint8_t Unsolicited = 0;

double OpenPositionsProfitLoss = 0;
double DailyProfitLoss = 0;

vls_t InfoText;

uint64_t TransactionIdentifier = 0;
double DailyNetLossLimit = 0;
double TrailingAccountValueToLimitPositions = 

0;

uint8_t DailyNetLossLimitReached = 0;
uint8_t IsUnderRequiredMargin = 0;

uint8_t ClosePositionsAtEndOfDay = 0;
uint8_t TradingIsDisabled = 0;
vls_t Description;
uint8_t IsUnderRequiredAccountValue = 0;

DTC::t_DateTimeWithMicrosecondsInt 
TransactionDateTime = 0;

double MarginRequirementFull = 0;
double MarginRequirementFullPositionsOnly = 0;
double PeakMarginRequirement = 0;
double EndOfDayAccountValue = 0;
vls_t IntroducingBroker;



uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddAccountCurrency(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
AccountCurrency, StringLength);

}

const char* GetAccountCurrency() const
{

return GetVariableLengthStringField(Size, 
BaseSize, AccountCurrency, 
offsetof(s_AccountBalanceUpdate, AccountCurrency));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_AccountBalanceUpdate, 
TradeAccount));

}

double GetCashBalance() const;
double GetBalanceAvailableForNewPositions() 

const;
double GetSecuritiesValue() const;
double GetMarginRequirement() const;



int32_t GetTotalNumberMessages() const;
int32_t GetMessageNumber() const;
uint8_t GetNoAccountBalances() const;
uint8_t GetUnsolicited() const;

double GetOpenPositionsProfitLoss() const;
double GetDailyProfitLoss() const;

void AddInfoText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
InfoText, StringLength);

}

const char* GetInfoText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, InfoText, offsetof(s_AccountBalanceUpdate, 
InfoText));

}

uint64_t GetTransactionIdentifier() const;
double GetDailyNetLossLimit() const;
double 

GetTrailingAccountValueToLimitPositions() const;

uint8_t GetDailyNetLossLimitReached() const;
uint8_t GetIsUnderRequiredMargin() const;

uint8_t GetClosePositionsAtEndOfDay() const;
uint8_t GetTradingIsDisabled() const;

void AddDescription(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Description, StringLength);

}



const char* GetDescription() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Description, offsetof(s_AccountBalanceUpdate, 
Description));

}

uint8_t GetIsUnderRequiredAccountValue() const;
DTC::t_DateTimeWithMicrosecondsInt 

GetTransactionDateTime() const;

double GetMarginRequirementFull() const;
double GetMarginRequirementFullPositionsOnly() 

const;
double GetPeakMarginRequirement() const;
double GetEndOfDayAccountValue() const;

void AddIntroducingBroker(uint16_t 
StringLength)

{
AddVariableLengthStringField(Size, 

IntroducingBroker, StringLength);
}

const char* GetIntroducingBroker() const
{

return GetVariableLengthStringField(Size, 
BaseSize, IntroducingBroker, 
offsetof(s_AccountBalanceUpdate, IntroducingBroker));

}
};

/
*=======================================================
===================*/



struct s_AccountBalanceAdjustment
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::ACCOUNT_BALANCE_ADJUSTMENT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t TradeAccount;
double CreditAmount = 0;
double DebitAmount = 0;
vls_t Currency;

vls_t Reason;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_AccountBalanceAdjustment, TradeAccount));

}

double GetCreditAmount() const;
double GetDebitAmount() const;

void AddCurrency(uint16_t StringLength)



{
AddVariableLengthStringField(Size, 

Currency, StringLength);
}

const char* GetCurrency() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Currency, offsetof(s_AccountBalanceAdjustment, 
Currency));

}

void AddReason(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Reason, 
StringLength);

}

const char* GetReason() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Reason, offsetof(s_AccountBalanceAdjustment, 
Reason));

}
};

/
*=======================================================
===================*/

struct s_AccountBalanceAdjustmentReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::ACCOUNT_BALANCE_ADJUSTMENT_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;



vls_t RejectText;

vls_t TradeAccount;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, 
offsetof(s_AccountBalanceAdjustmentReject, RejectText));

}

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_AccountBalanceAdjustmentReject, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}
};



/
*=======================================================
===================*/

struct s_AccountBalanceAdjustmentComplete
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::ACCOUNT_BALANCE_ADJUSTMENT_COMPLETE;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
int64_t TransactionID = 0;

vls_t TradeAccount;

double NewBalance = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
int64_t GetTransactionID() const;

double GetNewBalance() const;

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_AccountBalanceAdjustmentComplete, 
TradeAccount));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 



TradeAccount, StringLength);
}

};

/
*=======================================================
===================*/

struct s_HistoricalAccountBalancesRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_ACCOUNT_BALANCES_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t TradeAccount;

DTC::t_DateTime StartDateTime = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_HistoricalAccountBalancesRequest, 
TradeAccount));

}



DTC::t_DateTime GetStartDateTime() const;
};

/
*=======================================================
===================*/

struct s_HistoricalAccountBalancesReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_ACCOUNT_BALANCES_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

uint32_t GetRequestID() const;

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, 
offsetof(s_HistoricalAccountBalancesReject, 
RejectText));

}
};



/
*=======================================================
===================*/

struct s_HistoricalAccountBalanceResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_ACCOUNT_BALANCE_RESPONSE;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
DTC::t_DateTimeWithMilliseconds DateTime = 0;
double CashBalance = 0;
vls_t AccountCurrency;
vls_t TradeAccount;
uint8_t IsFinalResponse = 0;
uint8_t NoAccountBalances = 0;
vls_t InfoText;
vls_t TransactionId;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;
DTC::t_DateTimeWithMilliseconds GetDateTime() 

const;
double GetCashBalance() const;

void AddAccountCurrency(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
AccountCurrency, StringLength);

}

const char* GetAccountCurrency() const
{

return GetVariableLengthStringField(Size, 



BaseSize, AccountCurrency, 
offsetof(s_HistoricalAccountBalanceResponse, 
AccountCurrency));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, 
offsetof(s_HistoricalAccountBalanceResponse, 
TradeAccount));

}

uint8_t GetIsFinalResponse() const;
uint8_t GetNoAccountBalances() const;

void AddInfoText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
InfoText, StringLength);

}

const char* GetInfoText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, InfoText, 
offsetof(s_HistoricalAccountBalanceResponse, InfoText));

}

void AddTransactionId(uint16_t StringLength)
{



AddVariableLengthStringField(Size, 
TransactionId, StringLength);

}

const char* GetTransactionId() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TransactionId, 
offsetof(s_HistoricalAccountBalanceResponse, 
TransactionId));

}
};

/
*=======================================================
===================*/

struct s_UserMessage
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::USER_MESSAGE;
uint16_t BaseSize = sizeof(*this);

vls_t UserMessage;

uint8_t IsPopupMessage = 1;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

uint8_t GetIsPopupMessage() const;

void AddUserMessage(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
UserMessage, StringLength);

}



const char* GetUserMessage() const
{

return GetVariableLengthStringField(Size, 
BaseSize, UserMessage, offsetof(s_UserMessage, 
UserMessage));

}
};

/
*=======================================================
===================*/

struct s_GeneralLogMessage
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::GENERAL_LOG_MESSAGE;
uint16_t BaseSize = sizeof(*this);

vls_t MessageText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

void AddMessageText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
MessageText, StringLength);

}

const char* GetMessageText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, MessageText, offsetof(s_GeneralLogMessage, 
MessageText));

}
};

/



*=======================================================
===================*/

struct s_AlertMessage
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::ALERT_MESSAGE;
uint16_t BaseSize = sizeof(*this);

vls_t MessageText;
vls_t TradeAccount;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

void AddMessageText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
MessageText, StringLength);

}

const char* GetMessageText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, MessageText, offsetof(s_AlertMessage, 
MessageText));

}

void AddTradeAccount(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
TradeAccount, StringLength);

}

const char* GetTradeAccount() const
{

return GetVariableLengthStringField(Size, 
BaseSize, TradeAccount, offsetof(s_AlertMessage, 



TradeAccount));
}

};

/
*=======================================================
===================*/

struct s_JournalEntryAdd
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::JOURNAL_ENTRY_ADD;
uint16_t BaseSize = sizeof(*this);

vls_t JournalEntry;
DTC::t_DateTime DateTime = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

void AddJournalEntry(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
JournalEntry, StringLength);

}

const char* GetJournalEntry() const
{

return GetVariableLengthStringField(Size, 
BaseSize, JournalEntry, offsetof(s_JournalEntryAdd, 
JournalEntry));

}

DTC::t_DateTime GetDateTime() const;
};

/
*=======================================================



===================*/
struct s_JournalEntriesReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::JOURNAL_ENTRIES_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t RejectText;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, offsetof(s_JournalEntriesReject, 
RejectText));

}
};

/
*=======================================================
===================*/

struct s_JournalEntryResponse
{

uint16_t Size = sizeof(*this);
uint16_t Type = DTC::JOURNAL_ENTRY_RESPONSE;
uint16_t BaseSize = sizeof(*this);



vls_t JournalEntry;
DTC::t_DateTime DateTime = 0;
uint8_t IsFinalResponse = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

void AddJournalEntry(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
JournalEntry, StringLength);

}

const char* GetJournalEntry() const
{

return GetVariableLengthStringField(Size, 
BaseSize, JournalEntry, offsetof(s_JournalEntryResponse, 
JournalEntry));

}

DTC::t_DateTime GetDateTime() const;
uint8_t GetIsFinalResponse() const;

};

/
*=======================================================
===================*/

struct s_HistoricalPriceDataRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_PRICE_DATA_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t Symbol;



vls_t Exchange;
DTC::HistoricalDataIntervalEnum RecordInterval 

= DTC::INTERVAL_TICK;
DTC::t_DateTime StartDateTime = 0;
DTC::t_DateTime EndDateTime = 0;
uint32_t MaxDaysToReturn = 0;
uint8_t UseZLibCompression = 0;
uint8_t RequestDividendAdjustedStockData = 0;
uint16_t Integer_1 = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, offsetof(s_HistoricalPriceDataRequest, 
Symbol));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 



BaseSize, Exchange, 
offsetof(s_HistoricalPriceDataRequest, Exchange));

}

DTC::HistoricalDataIntervalEnum 
GetRecordInterval() const;

DTC::t_DateTime GetStartDateTime() const;
DTC::t_DateTime GetEndDateTime() const;
uint32_t GetMaxDaysToReturn() const;
uint8_t GetUseZLibCompression() const;
uint8_t GetRequestDividendAdjustedStockData() 

const;
uint16_t GetInteger_1() const;

};

/
*=======================================================
===================*/

struct s_HistoricalPriceDataReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_PRICE_DATA_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

vls_t RejectText;

DTC::HistoricalPriceDataRejectReasonCodeEnum 
RejectReasonCode = DTC::HPDR_UNSET;

uint16_t RetryTimeInSeconds = 0;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;



DTC::HistoricalPriceDataRejectReasonCodeEnum 
GetRejectReasonCode() const;

uint16_t GetRetryTimeInSeconds() const;

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, 
offsetof(s_HistoricalPriceDataReject, RejectText));

}
};

/
*=======================================================
===================*/

struct s_HistoricalMarketDepthDataRequest
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_MARKET_DEPTH_DATA_REQUEST;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;
vls_t Symbol;
vls_t Exchange;
DTC::t_DateTimeWithMicrosecondsInt 

StartDateTime = 0;
DTC::t_DateTimeWithMicrosecondsInt EndDateTime 

= 0;
uint8_t  UseZLibCompression = 0;
uint8_t Integer_1 = 0;



uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddSymbol(uint16_t StringLength)
{

AddVariableLengthStringField(Size, Symbol, 
StringLength);

}

const char* GetSymbol() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Symbol, 
offsetof(s_HistoricalMarketDepthDataRequest, Symbol));

}

void AddExchange(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
Exchange, StringLength);

}

const char* GetExchange() const
{

return GetVariableLengthStringField(Size, 
BaseSize, Exchange, 
offsetof(s_HistoricalMarketDepthDataRequest, Exchange));

}

DTC::t_DateTimeWithMicrosecondsInt 
GetStartDateTime() const;

DTC::t_DateTimeWithMicrosecondsInt 
GetEndDateTime() const;

uint8_t GetUseZLibCompression() const;



uint8_t GetInteger_1() const;
};

/
*=======================================================
===================*/

struct s_HistoricalMarketDepthDataReject
{

uint16_t Size = sizeof(*this);
uint16_t Type = 

DTC::HISTORICAL_MARKET_DEPTH_DATA_REJECT;
uint16_t BaseSize = sizeof(*this);

int32_t RequestID = 0;

vls_t RejectText;

DTC::HistoricalPriceDataRejectReasonCodeEnum 
RejectReasonCode = DTC::HPDR_UNSET;

uint16_t GetMessageSize() const;
uint16_t GetBaseSize() const;

int32_t GetRequestID() const;

void AddRejectText(uint16_t StringLength)
{

AddVariableLengthStringField(Size, 
RejectText, StringLength);

}

const char* GetRejectText() const
{

return GetVariableLengthStringField(Size, 
BaseSize, RejectText, 
offsetof(s_HistoricalMarketDepthDataReject, 
RejectText));



}

DTC::HistoricalPriceDataRejectReasonCodeEnum 
GetRejectReasonCode() const;

};

#pragma pack()
}

#ifndef _CRT_SECURE_NO_WARNINGS
#define  _CRT_SECURE_NO_WARNINGS
#endif

#include <float.h>
#include <limits.h>
#include <string.h>
#include <memory.h> 
#include <stddef.h>

#include "DTCProtocol.h"

#ifndef max
#define max(a,b)            (((a) > (b)) ? (a) : (b))
#endif

#ifndef min
#define min(a,b)            (((a) < (b)) ? (a) : (b))
#endif

namespace DTC
{

/
********************************************************
********************/



// s_EncodingRequest

/
*=======================================================
=====================

Will get the size of the message received over the 
network

----------------------------------------------------
------------------------*/

uint16_t s_EncodingRequest::GetMessageSize() const
{

return Size;
}

/
*=======================================================
=====================

Performs a safe copy of data into this structure 
instance from the given

data pointer.
----------------------------------------------------

------------------------*/
void s_EncodingRequest::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_EncodingRequest), 
*static_cast<uint16_t*>( p_SourceData)  ));

}

/
*=======================================================
===================*/

int32_t s_EncodingRequest::GetProtocolVersion() 
const

{
if (Size < offsetof(s_EncodingRequest, 

ProtocolVersion) + sizeof(ProtocolVersion))



return 0;

return ProtocolVersion;
}

/
*=======================================================
===================*/

EncodingEnum s_EncodingRequest::GetEncoding() const
{

if (Size < offsetof(s_EncodingRequest, 
ProtocolVersion) + sizeof(ProtocolVersion))

return static_cast<EncodingEnum>(0);

return Encoding;
}

/
*=======================================================
===================*/

const char* s_EncodingRequest::GetProtocolType()
{

if (Size < offsetof(s_EncodingRequest, 
ProtocolType) + sizeof(ProtocolType))

return "";

ProtocolType[sizeof(ProtocolType) - 1] = 
'\0';  // Ensure that the null terminator exists

return ProtocolType;
}

/
*=======================================================
===================*/

void s_EncodingRequest::SetProtocolType(const char* 
NewValue)



{
//Do not use the secure version of this 

function. This version of the function will set the 
remaining bytes in the destination after the null 
terminator to nulls. The secure version does not do 
this.

strncpy(ProtocolType, NewValue, 
sizeof(ProtocolType) - 1);

}

/
********************************************************
********************/

// s_EncodingResponse

/
*=======================================================
=====================

Will get the size of the message received over the 
network

----------------------------------------------------
------------------------*/

uint16_t s_EncodingResponse::GetMessageSize() const
{

return Size;
}

/
*=======================================================
=====================

Performs a safe copy of data into this structure 
instance from the given

data pointer.
----------------------------------------------------

------------------------*/
void s_EncodingResponse::CopyFrom(void* 

p_SourceData)



{
memcpy(this, p_SourceData, 

min(sizeof(s_EncodingResponse), 
*static_cast<uint16_t*>( p_SourceData)  ));

}

/
*=======================================================
===================*/

int32_t s_EncodingResponse::GetProtocolVersion() 
const

{
if (Size < offsetof(s_EncodingResponse, 

ProtocolVersion) + sizeof(ProtocolVersion))
return 0;

return ProtocolVersion;
}

/
*=======================================================
===================*/

EncodingEnum s_EncodingResponse::GetEncoding() const
{

if (Size < offsetof(s_EncodingResponse, 
ProtocolVersion) + sizeof(ProtocolVersion))

return static_cast<EncodingEnum>(0);

return Encoding;
}

/
*=======================================================
===================*/

const char* s_EncodingResponse::GetProtocolType()
{

if (Size < offsetof(s_EncodingResponse, 



ProtocolType) + sizeof(ProtocolType))
return "";

ProtocolType[sizeof(ProtocolType) - 1] = 
'\0';  // Ensure that the null terminator exists

return ProtocolType;
}

/
*=======================================================
===================*/

void s_EncodingResponse::SetProtocolType(const char* 
NewValue)

{
strncpy(ProtocolType, NewValue, 

sizeof(ProtocolType) - 1);
}

/
********************************************************
********************/

// s_LogonRequest

/
*=======================================================
=====================

Will get the size of the message received over the 
network

----------------------------------------------------
------------------------*/

uint16_t s_LogonRequest::GetMessageSize() const
{

return Size;
}

/



*=======================================================
=====================

Performs a safe copy of data into this structure 
instance from the given

data pointer.
----------------------------------------------------

------------------------*/
void s_LogonRequest::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_LogonRequest), 
*static_cast<uint16_t*>( p_SourceData)  ));

}

/
*=======================================================
===================*/

int32_t s_LogonRequest::GetProtocolVersion() const
{

if (Size < offsetof(s_LogonRequest, 
ProtocolVersion) + sizeof(ProtocolVersion))

return 0;

return ProtocolVersion;
}

/
*=======================================================
===================*/

const char* s_LogonRequest::GetUsername()
{

if (Size < offsetof(s_LogonRequest, Username) + 
sizeof(Username))

return "";

Username[sizeof(Username) - 1] = '\0';  // 
Ensure that the null terminator exists



return Username;
}

/
*=======================================================
===================*/

void s_LogonRequest::SetUsername(const char* 
NewValue)

{
strncpy(Username, NewValue, sizeof(Username) - 

1);
}

/
*=======================================================
===================*/

const char* s_LogonRequest::GetPassword()
{

if (Size < offsetof(s_LogonRequest, Password) + 
sizeof(Password))

return "";

Password[sizeof(Password) - 1] = '\0';

return Password;
}

/
*=======================================================
===================*/

void s_LogonRequest::SetPassword(const char* 
NewValue)

{
strncpy(Password, NewValue, sizeof(Password) - 

1);
}



/
*=======================================================
===================*/

const char* s_LogonRequest::GetGeneralTextData()
{

if (Size < offsetof(s_LogonRequest, 
GeneralTextData) + sizeof(GeneralTextData))

return "";

GeneralTextData[sizeof(GeneralTextData) - 1] = 
'\0';

return GeneralTextData;
}

/
*=======================================================
===================*/

void s_LogonRequest::SetGeneralTextData(const char* 
NewValue)

{
strncpy(GeneralTextData, NewValue, 

sizeof(GeneralTextData) - 1);
}

/
*=======================================================
===================*/

int32_t s_LogonRequest::GetInteger_1() const
{

if (Size < offsetof(s_LogonRequest, Integer_1) 
+ sizeof(Integer_1))

return 0;

return Integer_1;
}



/
*=======================================================
===================*/

int32_t s_LogonRequest::GetInteger_2() const
{

if (Size < offsetof(s_LogonRequest, Integer_2) 
+ sizeof(Integer_2))

return 0;

return Integer_2;
}

/
*=======================================================
===================*/

int32_t 
s_LogonRequest::GetHeartbeatIntervalInSeconds() const

{
if (Size < offsetof(s_LogonRequest, 

HeartbeatIntervalInSeconds) + 
sizeof(HeartbeatIntervalInSeconds))

return 0;

return HeartbeatIntervalInSeconds;
}

/
*=======================================================
===================*/

const char* s_LogonRequest::GetTradeAccount()
{

if (Size < offsetof(s_LogonRequest, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';



return TradeAccount;
}

/
*=======================================================
===================*/

void s_LogonRequest::SetTradeAccount(const char* 
NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* s_LogonRequest::GetHardwareIdentifier()
{

if (Size < offsetof(s_LogonRequest, 
HardwareIdentifier) + sizeof(HardwareIdentifier))

return "";

HardwareIdentifier[sizeof(HardwareIdentifier) - 
1] = '\0';

return HardwareIdentifier;
}

/
*=======================================================
===================*/

void s_LogonRequest::SetHardwareIdentifier(const 
char* NewValue)

{
strncpy(HardwareIdentifier, NewValue, 

sizeof(HardwareIdentifier) - 1);



}

/
*=======================================================
===================*/

const char* s_LogonRequest::GetClientName()
{

if (Size < offsetof(s_LogonRequest, ClientName) 
+ sizeof(ClientName))

return "";

ClientName[sizeof(ClientName) - 1] = '\0';

return ClientName;
}

/
*=======================================================
===================*/

void s_LogonRequest::SetClientName(const char* 
NewValue)

{
strncpy(ClientName, NewValue, 

sizeof(ClientName) - 1);
}

/
*=======================================================
===================*/

int32_t 
s_LogonRequest::GetMarketDataTransmissionInterval() 
const

{
if (Size < offsetof(s_LogonRequest, 

MarketDataTransmissionInterval) + 
sizeof(MarketDataTransmissionInterval))

return 0;



return MarketDataTransmissionInterval;
}

/
********************************************************
********************/

// s_LogonResponse

/
*=======================================================
===================*/

uint16_t s_LogonResponse::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_LogonResponse::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_LogonResponse), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

int32_t s_LogonResponse::GetProtocolVersion() const
{

if (Size < offsetof(s_LogonResponse, 
ProtocolVersion) + sizeof(ProtocolVersion))

return 0;

return ProtocolVersion;



}

/
*=======================================================
===================*/

LogonStatusEnum s_LogonResponse::GetResult() const
{

if (Size < offsetof(s_LogonResponse, Result) + 
sizeof(Result))

return static_cast<LogonStatusEnum>(0);

return Result;
}

/
*=======================================================
===================*/

const char* s_LogonResponse::GetResultText()
{

if (Size < offsetof(s_LogonResponse, 
ResultText) + sizeof(ResultText))

return "";

ResultText[sizeof(ResultText) - 1] = '\0';

return ResultText;
}

/
*=======================================================
===================*/

void s_LogonResponse::SetResultText(const char* 
NewValue)

{
strncpy(ResultText, NewValue, 

sizeof(ResultText) - 1);
}



/
*=======================================================
===================*/

const char* s_LogonResponse::GetReconnectAddress()
{

if (Size < offsetof(s_LogonResponse, 
ReconnectAddress) + sizeof(ReconnectAddress))

return "";

ReconnectAddress[sizeof(ReconnectAddress) - 1] 
= '\0';

return ReconnectAddress;
}

/
*=======================================================
===================*/

void s_LogonResponse::SetReconnectAddress(const 
char* NewValue)

{
strncpy(ReconnectAddress, NewValue, 

sizeof(ReconnectAddress) - 1);
}

/
*=======================================================
===================*/

int32_t s_LogonResponse::GetInteger_1() const
{

if (Size < offsetof(s_LogonResponse, Integer_1) 
+ sizeof(Integer_1))

return 0;

return Integer_1;
}



/
*=======================================================
===================*/

const char* s_LogonResponse::GetServerName()
{

if (Size < offsetof(s_LogonResponse, 
ServerName) + sizeof(ServerName))

return "";

ServerName[sizeof(ServerName) - 1] = '\0';

return ServerName;
}

/
*=======================================================
===================*/

void s_LogonResponse::SetServerName(const char* 
NewValue)

{
strncpy(ServerName, NewValue, 

sizeof(ServerName) - 1);
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetMarketDepthUpdatesBestBidAndAsk() 
const

{
if (Size < offsetof(s_LogonResponse, 

MarketDepthUpdatesBestBidAndAsk) + 
sizeof(MarketDepthUpdatesBestBidAndAsk))



return 0;

return MarketDepthUpdatesBestBidAndAsk;
}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetTradingIsSupported() 
const

{
if (Size < offsetof(s_LogonResponse, 

TradingIsSupported) + sizeof(TradingIsSupported))
return 0;

return TradingIsSupported;
}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetOCOOrdersSupported() 
const

{
if (Size < offsetof(s_LogonResponse, 

OCOOrdersSupported) + sizeof(OCOOrdersSupported))
return 0;

return OCOOrdersSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetOrderCancelReplaceSupported() const



{
if (Size < offsetof(s_LogonResponse, 

OrderCancelReplaceSupported) + 
sizeof(OrderCancelReplaceSupported))

return 0;

return OrderCancelReplaceSupported;
}

/
*=======================================================
===================*/

const char* 
s_LogonResponse::GetSymbolExchangeDelimiter()

{
if (Size < offsetof(s_LogonResponse, 

SymbolExchangeDelimiter) + 
sizeof(SymbolExchangeDelimiter))

return "";

SymbolExchangeDelimiter[sizeof(SymbolExchangeDelimiter) 
- 1] = '\0';

return SymbolExchangeDelimiter;
}

/
*=======================================================
===================*/

void 
s_LogonResponse::SetSymbolExchangeDelimiter(const char* 
NewValue)

{
strncpy(SymbolExchangeDelimiter, NewValue, 

sizeof(SymbolExchangeDelimiter) - 1);



}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetSecurityDefinitionsSupported() const

{
if (Size < offsetof(s_LogonResponse, 

SecurityDefinitionsSupported) + 
sizeof(SecurityDefinitionsSupported))

return 0;

return SecurityDefinitionsSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetHistoricalPriceDataSupported() const

{
if (Size < offsetof(s_LogonResponse, 

HistoricalPriceDataSupported) + 
sizeof(HistoricalPriceDataSupported))

return 0;

return HistoricalPriceDataSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetResubscribeWhenMarketDataFeedAvailab



le() const
{

if (Size < offsetof(s_LogonResponse, 
ResubscribeWhenMarketDataFeedAvailable) + 
sizeof(ResubscribeWhenMarketDataFeedAvailable))

return 0;

return ResubscribeWhenMarketDataFeedAvailable;
}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetMarketDepthIsSupported() 
const

{
if (Size < offsetof(s_LogonResponse, 

MarketDepthIsSupported) + 
sizeof(MarketDepthIsSupported))

return 0;

return MarketDepthIsSupported;
}
/

*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetOneHistoricalPriceDataRequestPerConn
ection() const

{
if (Size < offsetof(s_LogonResponse, 

OneHistoricalPriceDataRequestPerConnection) + 
sizeof(OneHistoricalPriceDataRequestPerConnection))

return 0;

return 
OneHistoricalPriceDataRequestPerConnection;



}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetBracketOrdersSupported() 
const

{
if (Size < offsetof(s_LogonResponse, 

BracketOrdersSupported) + 
sizeof(BracketOrdersSupported))

return 0;

return BracketOrdersSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetUsesMultiplePositionsPerSymbolAndTra
deAccount() const

{
if (Size < offsetof(s_LogonResponse, 

UsesMultiplePositionsPerSymbolAndTradeAccount) + 
sizeof(UsesMultiplePositionsPerSymbolAndTradeAccount))

return 0;

return 
UsesMultiplePositionsPerSymbolAndTradeAccount;

}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetMarketDataSupported() 
const



{
if (Size < offsetof(s_LogonResponse, 

MarketDataSupported) + sizeof(MarketDataSupported))
return 0;

return MarketDataSupported;
}

/
********************************************************
********************/

// s_LogoffRequest

/
*=======================================================
===================*/

uint16_t s_Logoff::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_Logoff::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_Logoff), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

const char* s_Logoff::GetReason()
{

if (Size < offsetof(s_Logoff, Reason) + 
sizeof(Reason))



return "";

Reason[sizeof(Reason) - 1] = '\0';

return Reason;
}
/

*=======================================================
===================*/

void s_Logoff::SetReason(const char* NewValue)
{

strncpy(Reason, NewValue, sizeof(Reason) - 1);
}
/

*=======================================================
===================*/

uint8_t s_Logoff::GetDoNotReconnect() const
{

if (Size < offsetof(s_Logoff, DoNotReconnect) + 
sizeof(DoNotReconnect))

return 0;

return DoNotReconnect;
}

/
********************************************************
********************/

// s_Heartbeat

/
*=======================================================
===================*/

uint16_t s_Heartbeat::GetMessageSize() const
{

return Size;



}

/
*=======================================================
===================*/

void s_Heartbeat::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_Heartbeat), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_Heartbeat::GetNumDroppedMessages() const
{

if (Size < offsetof(s_Heartbeat, 
NumDroppedMessages) + sizeof(NumDroppedMessages))

return 0;

return NumDroppedMessages;
}

/
*=======================================================
===================*/

t_DateTime s_Heartbeat::GetCurrentDateTime() const
{

if (Size < offsetof(s_Heartbeat, 
CurrentDateTime) + sizeof(CurrentDateTime))

return 0;

return CurrentDateTime;
}

/



********************************************************
********************/

// s_MarketDataFeedStatus

/
*=======================================================
===================*/

uint16_t s_MarketDataFeedStatus::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataFeedStatus::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataFeedStatus), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

MarketDataFeedStatusEnum 
s_MarketDataFeedStatus::GetStatus() const

{
if (Size < offsetof(s_MarketDataFeedStatus, 

Status) + sizeof(Status))
return 

static_cast<MarketDataFeedStatusEnum>(0);

return Status;
}



/
********************************************************
********************/

// s_MarketDataFeedSymbolStatus

/
*=======================================================
===================*/

uint16_t 
s_MarketDataFeedSymbolStatus::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataFeedSymbolStatus::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataFeedSymbolStatus), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_MarketDataFeedSymbolStatus::GetSymbolID() 
const

{
if (Size < 

offsetof(s_MarketDataFeedSymbolStatus, SymbolID) + 
sizeof(SymbolID))

return 0;



return SymbolID;
}

/
*=======================================================
===================*/

MarketDataFeedStatusEnum 
s_MarketDataFeedSymbolStatus::GetStatus() const

{
if (Size < 

offsetof(s_MarketDataFeedSymbolStatus, Status) + 
sizeof(Status))

return 
static_cast<MarketDataFeedStatusEnum>(0);

return Status;
}

/
********************************************************
********************/

// s_TradingSymbolStatus
/

*=======================================================
===================*/

uint16_t s_TradingSymbolStatus::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_TradingSymbolStatus::CopyFrom(void* 



p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_TradingSymbolStatus), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t s_TradingSymbolStatus::GetSymbolID() const
{

if (Size < offsetof(s_TradingSymbolStatus, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

TradingStatusEnum s_TradingSymbolStatus::GetStatus() 
const

{
if (Size < offsetof(s_TradingSymbolStatus, 

Status) + sizeof(Status))
return static_cast<TradingStatusEnum>(0);

return Status;
}

/
********************************************************
********************/

// s_MarketDataRequest



/
*=======================================================
===================*/

uint16_t s_MarketDataRequest::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_MarketDataRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

RequestActionEnum 
s_MarketDataRequest::GetRequestAction() const

{
if (Size < offsetof(s_MarketDataRequest, 

RequestAction) + sizeof(RequestAction))
return static_cast<RequestActionEnum>(0);

return RequestAction;
}

/
*=======================================================
===================*/

uint32_t s_MarketDataRequest::GetSymbolID() const



{
if (Size < offsetof(s_MarketDataRequest, 

SymbolID) + sizeof(SymbolID))
return 0;

return SymbolID;
}

/
*=======================================================
===================*/

const char* s_MarketDataRequest::GetSymbol()
{

if (Size < offsetof(s_MarketDataRequest, 
Symbol) + sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_MarketDataRequest::SetSymbol(const char* 
NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
*=======================================================
===================*/

const char* s_MarketDataRequest::GetExchange()
{



if (Size < offsetof(s_MarketDataRequest, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_MarketDataRequest::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataRequest::GetIntervalForSnapshotUpdatesInMill
iseconds() const

{
if (Size < offsetof(s_MarketDataRequest, 

IntervalForSnapshotUpdatesInMilliseconds) + 
sizeof(IntervalForSnapshotUpdatesInMilliseconds))

return 0;

return 
IntervalForSnapshotUpdatesInMilliseconds;

}

/
********************************************************



********************/
// s_MarketDepthRequest

/
*=======================================================
===================*/

uint16_t s_MarketDepthRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDepthRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDepthRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

RequestActionEnum 
s_MarketDepthRequest::GetRequestAction() const

{
if (Size < offsetof(s_MarketDepthRequest, 

RequestAction) + sizeof(RequestAction))
return static_cast<RequestActionEnum>(0);

return RequestAction;
}



/
*=======================================================
===================*/

uint32_t s_MarketDepthRequest::GetSymbolID() const
{

if (Size < offsetof(s_MarketDepthRequest, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

const char* s_MarketDepthRequest::GetSymbol()
{

if (Size < offsetof(s_MarketDepthRequest, 
Symbol) + sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_MarketDepthRequest::SetSymbol(const char* 
NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/



*=======================================================
===================*/

const char* s_MarketDepthRequest::GetExchange()
{

if (Size < offsetof(s_MarketDepthRequest, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_MarketDepthRequest::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}

/
*=======================================================
===================*/

int32_t s_MarketDepthRequest::GetNumLevels() const
{

if (Size < offsetof(s_MarketDepthRequest, 
NumLevels) + sizeof(NumLevels))

return 0;

return NumLevels;
}

/



********************************************************
********************/

// s_MarketDataReject

/
*=======================================================
===================*/

uint16_t s_MarketDataReject::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_MarketDataReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataReject), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_MarketDataReject::GetSymbolID() const
{

if (Size < offsetof(s_MarketDataReject, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================



===================*/
const char* s_MarketDataReject::GetRejectText()
{

if (Size < offsetof(s_MarketDataReject, 
RejectText) + sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}

/
*=======================================================
===================*/

void s_MarketDataReject::SetRejectText(const char* 
NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
********************************************************
********************/

// s_MarketDepthReject

/
*=======================================================
===================*/

uint16_t s_MarketDepthReject::GetMessageSize() const
{

return Size;
}

/
*=======================================================



===================*/
void s_MarketDepthReject::CopyFrom(void* 

p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_MarketDepthReject), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_MarketDepthReject::GetSymbolID() const
{

if (Size < offsetof(s_MarketDepthReject, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

const char* s_MarketDepthReject::GetRejectText()
{

if (Size < offsetof(s_MarketDepthReject, 
RejectText) + sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}

/
*=======================================================



===================*/
void s_MarketDepthReject::SetRejectText(const char* 

NewValue)
{

strncpy(RejectText, NewValue, 
sizeof(RejectText) - 1);

}

/
********************************************************
********************/

// s_MarketDataSnapshot

/
*=======================================================
===================*/

uint16_t s_MarketDataSnapshot::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataSnapshot::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataSnapshot), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_MarketDataSnapshot::GetSymbolID() const



{
if (Size < offsetof(s_MarketDataSnapshot, 

SymbolID) + sizeof(SymbolID))
return 0;

return SymbolID;
}

/
*=======================================================
===================*/

double 
s_MarketDataSnapshot::GetSessionSettlementPrice() const

{
if (Size < offsetof(s_MarketDataSnapshot, 

SessionSettlementPrice) + 
sizeof(SessionSettlementPrice))

return 0;

return SessionSettlementPrice;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetSessionOpenPrice() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

SessionOpenPrice) + sizeof(SessionOpenPrice))
return 0;

return SessionOpenPrice;
}



/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetSessionHighPrice() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

SessionHighPrice) + sizeof(SessionHighPrice))
return 0;

return SessionHighPrice;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetSessionLowPrice() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

SessionLowPrice) + sizeof(SessionLowPrice))
return 0;

return SessionLowPrice;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetSessionVolume() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

SessionVolume) + sizeof(SessionVolume))



return 0;

return SessionVolume;
}

/
*=======================================================
===================*/

uint32_t s_MarketDataSnapshot::GetSessionNumTrades() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

SessionNumTrades) + sizeof(SessionNumTrades))
return 0;

return SessionNumTrades;
}

/
*=======================================================
===================*/

uint32_t s_MarketDataSnapshot::GetOpenInterest() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

OpenInterest) + sizeof(OpenInterest))
return 0;

return OpenInterest;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetBidPrice() const



{
if (Size < offsetof(s_MarketDataSnapshot, 

BidPrice) + sizeof(BidPrice))
return 0;

return BidPrice;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetAskPrice() const
{

if (Size < offsetof(s_MarketDataSnapshot, 
AskPrice) + sizeof(AskPrice))

return 0;

return AskPrice;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetAskQuantity() const
{

if (Size < offsetof(s_MarketDataSnapshot, 
AskQuantity) + sizeof(AskQuantity))

return 0;

return AskQuantity;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetBidQuantity() const



{
if (Size < offsetof(s_MarketDataSnapshot, 

BidQuantity) + sizeof(BidQuantity))
return 0;

return BidQuantity;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetLastTradePrice() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

LastTradePrice) + sizeof(LastTradePrice))
return 0;

return LastTradePrice;
}

/
*=======================================================
===================*/

double s_MarketDataSnapshot::GetLastTradeVolume() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

LastTradeVolume) + sizeof(LastTradeVolume))
return 0;

return LastTradeVolume;
}
/

*=======================================================
===================*/

t_DateTimeWithMilliseconds 



s_MarketDataSnapshot::GetLastTradeDateTime() const
{

if (Size < offsetof(s_MarketDataSnapshot, 
LastTradeDateTime) + sizeof(LastTradeDateTime))

return 0.0;

return LastTradeDateTime;
}

/
*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_MarketDataSnapshot::GetBidAskDateTime() const

{
if (Size < offsetof(s_MarketDataSnapshot, 

BidAskDateTime) + sizeof(BidAskDateTime))
return 0.0;

return BidAskDateTime;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataSnapshot::GetSessionSettlementDateTime() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

SessionSettlementDateTime) + 
sizeof(SessionSettlementDateTime))

return 0;

return SessionSettlementDateTime;
}



/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataSnapshot::GetTradingSessionDate() const

{
if (Size < offsetof(s_MarketDataSnapshot, 

TradingSessionDate) + sizeof(TradingSessionDate))
return 0;

return TradingSessionDate;
}

/
*=======================================================
===================*/

TradingStatusEnum 
s_MarketDataSnapshot::GetTradingStatus() const

{
if (Size < offsetof(s_MarketDataSnapshot, 

TradingStatus) + sizeof(TradingStatus))
return TRADING_STATUS_UNKNOWN;

return TradingStatus;
}

/
*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_MarketDataSnapshot::GetMarketDepthUpdateDateTime() 
const

{
if (Size < offsetof(s_MarketDataSnapshot, 

MarketDepthUpdateDateTime) + 
sizeof(MarketDepthUpdateDateTime))

return 0.0;



return MarketDepthUpdateDateTime;
}

/
********************************************************
********************/

// s_MarketDepthSnapshotLevelFloat

/
*=======================================================
===================*/

uint16_t 
s_MarketDepthSnapshotLevelFloat::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDepthSnapshotLevelFloat::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDepthSnapshotLevelFloat), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDepthSnapshotLevelFloat::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDepthSnapshotLevelFloat, SymbolID) + 



sizeof(SymbolID))
return 0;

return SymbolID;
}

/
*=======================================================
===================*/

float s_MarketDepthSnapshotLevelFloat::GetPrice() 
const

{
if (Size < 

offsetof(s_MarketDepthSnapshotLevelFloat, Price) + 
sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

float s_MarketDepthSnapshotLevelFloat::GetQuantity() 
const

{
if (Size < 

offsetof(s_MarketDepthSnapshotLevelFloat, Quantity) + 
sizeof(Quantity))

return 0.0;

return Quantity;
}

/
*=======================================================
===================*/



uint32_t 
s_MarketDepthSnapshotLevelFloat::GetNumOrders() const

{
if (Size < 

offsetof(s_MarketDepthSnapshotLevelFloat, NumOrders) + 
sizeof(NumOrders))

return 0;

return NumOrders;
}

/
*=======================================================
===================*/

uint16_t s_MarketDepthSnapshotLevelFloat::GetLevel() 
const

{
if (Size < 

offsetof(s_MarketDepthSnapshotLevelFloat, Level) + 
sizeof(Level))

return 0;

return Level;
}

/
*=======================================================
===================*/

AtBidOrAskEnum8 
s_MarketDepthSnapshotLevelFloat::GetSide() const

{
if (Size < 

offsetof(s_MarketDepthSnapshotLevelFloat, Side) + 
sizeof(Side))

return BID_ASK_UNSET_8;

return Side;



}

/
*=======================================================
===================*/

FinalUpdateInBatchEnum 
s_MarketDepthSnapshotLevelFloat::GetFinalUpdateInBatch() 
const

{
if (Size < 

offsetof(s_MarketDepthSnapshotLevelFloat, 
FinalUpdateInBatch) + sizeof(FinalUpdateInBatch))

return FINAL_UPDATE_UNSET;

return FinalUpdateInBatch;
}

/
********************************************************
********************/

// s_MarketDepthSnapshotLevel

/
*=======================================================
===================*/

uint16_t 
s_MarketDepthSnapshotLevel::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint32_t s_MarketDepthSnapshotLevel::GetSymbolID() 
const

{



if (Size < offsetof(s_MarketDepthSnapshotLevel, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

AtBidOrAskEnum s_MarketDepthSnapshotLevel::GetSide() 
const

{
if (Size < offsetof(s_MarketDepthSnapshotLevel, 

Side) + sizeof(Side))
return BID_ASK_UNSET;

return Side;
}

/
*=======================================================
===================*/

double s_MarketDepthSnapshotLevel::GetPrice() const
{

if (Size < offsetof(s_MarketDepthSnapshotLevel, 
Price) + sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

double s_MarketDepthSnapshotLevel::GetQuantity() 
const



{
if (Size < offsetof(s_MarketDepthSnapshotLevel, 

Quantity) + sizeof(Quantity))
return 0.0;

return Quantity;
}

/
*=======================================================
===================*/

uint16_t s_MarketDepthSnapshotLevel::GetLevel() 
const

{
if (Size < offsetof(s_MarketDepthSnapshotLevel, 

Level) + sizeof(Level))
return 0;

return Level;
}

/
*=======================================================
===================*/

uint8_t 
s_MarketDepthSnapshotLevel::GetIsFirstMessageInBatch() 
const

{
if (Size < offsetof(s_MarketDepthSnapshotLevel, 

IsFirstMessageInBatch) + sizeof(IsFirstMessageInBatch))
return 0;

return IsFirstMessageInBatch;
}

/
*=======================================================



===================*/
uint8_t 

s_MarketDepthSnapshotLevel::GetIsLastMessageInBatch() 
const

{
if (Size < offsetof(s_MarketDepthSnapshotLevel, 

IsLastMessageInBatch) + sizeof(IsLastMessageInBatch))
return 0;

return IsLastMessageInBatch;
}

/
*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_MarketDepthSnapshotLevel::GetDateTime() const

{
if (Size < offsetof(s_MarketDepthSnapshotLevel, 

DateTime) + sizeof(DateTime))
return 0.0;

return DateTime;
}

/
*=======================================================
===================*/

uint32_t s_MarketDepthSnapshotLevel::GetNumOrders() 
const

{
if (Size < offsetof(s_MarketDepthSnapshotLevel, 

NumOrders) + sizeof(NumOrders))
return 0;

return NumOrders;
}



/
*=======================================================
===================*/

void s_MarketDepthSnapshotLevel::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDepthSnapshotLevel), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
********************************************************
********************/

// s_MarketDepthIncrementalUpdate

/
*=======================================================
===================*/

uint16_t s_MarketDepthUpdateLevel::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDepthUpdateLevel::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDepthUpdateLevel), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/



*=======================================================
===================*/

uint32_t s_MarketDepthUpdateLevel::GetSymbolID() 
const

{
if (Size < offsetof(s_MarketDepthUpdateLevel, 

SymbolID) + sizeof(SymbolID))
return 0;

return SymbolID;
}

/
*=======================================================
===================*/

AtBidOrAskEnum s_MarketDepthUpdateLevel::GetSide() 
const

{
if (Size < offsetof(s_MarketDepthUpdateLevel, 

Side) + sizeof(Side))
return BID_ASK_UNSET;

return Side;
}
/

*=======================================================
===================*/

double s_MarketDepthUpdateLevel::GetPrice() const
{

if (Size < offsetof(s_MarketDepthUpdateLevel, 
Price) + sizeof(Price))

return 0;

return Price;
}

/



*=======================================================
===================*/

double s_MarketDepthUpdateLevel::GetQuantity() const
{

if (Size < offsetof(s_MarketDepthUpdateLevel, 
Quantity) + sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================
===================*/

MarketDepthUpdateTypeEnum 
s_MarketDepthUpdateLevel::GetUpdateType() const

{
if (Size < offsetof(s_MarketDepthUpdateLevel, 

UpdateType) + sizeof(UpdateType))
return MARKET_DEPTH_UNSET;

return UpdateType;
}

/
*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_MarketDepthUpdateLevel::GetDateTime() const

{
if (Size < offsetof(s_MarketDepthUpdateLevel, 

DateTime) + sizeof(DateTime))
return 0.0;

return DateTime;
}



/
*=======================================================
===================*/

uint32_t s_MarketDepthUpdateLevel::GetNumOrders() 
const

{
if (Size < offsetof(s_MarketDepthUpdateLevel, 

NumOrders) + sizeof(NumOrders))
return 0;

return NumOrders;
}

/
*=======================================================
===================*/

FinalUpdateInBatchEnum 
s_MarketDepthUpdateLevel::GetFinalUpdateInBatch() const

{
if (Size < offsetof(s_MarketDepthUpdateLevel, 

FinalUpdateInBatch) + sizeof(FinalUpdateInBatch))
return FINAL_UPDATE_UNSET;

return FinalUpdateInBatch;
}

/
*=======================================================
===================*/

uint16_t s_MarketDepthUpdateLevel::GetLevel() const
{

if (Size < offsetof(s_MarketDepthUpdateLevel, 
Level) + sizeof(Level))

return 0;

return Level;
}



/
********************************************************
********************/

// s_MarketDepthUpdateLevelFloatWithMilliseconds

/
*=======================================================
===================*/

uint16_t 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetMessag
eSize() const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDepthUpdateLevelFloatWithMilliseconds::CopyFrom(
void* p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDepthUpdateLevelFloatWithMilliseconds
), *static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetSymbol
ID() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 



SymbolID) + sizeof(SymbolID))
return 0;

return SymbolID;
}

/
*=======================================================
===================*/

t_DateTimeWithMillisecondsInt 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetDateTi
me() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

float 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetPrice(
) const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 
Price) + sizeof(Price))

return 0.0;

return Price;
}

/



*=======================================================
===================*/

float 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetQuanti
ty() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 
Quantity) + sizeof(Quantity))

return 0.0;

return Quantity;
}
/

*=======================================================
===================*/

int8_t 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetSide() 
const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 
Side) + sizeof(Side))

return 0;

return Side;
}

/
*=======================================================
===================*/

int8_t 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetUpdate
Type() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 



UpdateType) + sizeof(UpdateType))
return 0;

return UpdateType;
}

/
*=======================================================
===================*/

uint16_t 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetNumOrd
ers() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 
NumOrders) + sizeof(NumOrders))

return 0;

return NumOrders;
}

/
*=======================================================
===================*/

DTC::FinalUpdateInBatchEnum 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetFinalU
pdateInBatch() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 
FinalUpdateInBatch) + sizeof(FinalUpdateInBatch))

return FINAL_UPDATE_UNSET;

return FinalUpdateInBatch;
}

/



*=======================================================
===================*/

uint16_t 
s_MarketDepthUpdateLevelFloatWithMilliseconds::GetLevel(
) const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelFloatWithMilliseconds, 
Level) + sizeof(Level))

return 0;

return Level;
}

/
********************************************************
********************/

// s_MarketDepthUpdateLevelNoTimestamp

/
*=======================================================
===================*/

uint16_t 
s_MarketDepthUpdateLevelNoTimestamp::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDepthUpdateLevelNoTimestamp::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 



min(sizeof(s_MarketDepthUpdateLevelNoTimestamp), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDepthUpdateLevelNoTimestamp::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelNoTimestamp, SymbolID) 
+ sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

float 
s_MarketDepthUpdateLevelNoTimestamp::GetPrice() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelNoTimestamp, Price) + 
sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

float 
s_MarketDepthUpdateLevelNoTimestamp::GetQuantity() const



{
if (Size < 

offsetof(s_MarketDepthUpdateLevelNoTimestamp, Quantity) 
+ sizeof(Quantity))

return 0.0;

return Quantity;
}

/
*=======================================================
===================*/

uint16_t 
s_MarketDepthUpdateLevelNoTimestamp::GetNumOrders() 
const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelNoTimestamp, NumOrders) 
+ sizeof(NumOrders))

return 0;

return NumOrders;
}

/
*=======================================================
===================*/

int8_t 
s_MarketDepthUpdateLevelNoTimestamp::GetSide() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelNoTimestamp, Side) + 
sizeof(Side))

return 0;

return Side;
}



/
*=======================================================
===================*/

int8_t 
s_MarketDepthUpdateLevelNoTimestamp::GetUpdateType() 
const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelNoTimestamp, 
UpdateType) + sizeof(UpdateType))

return 0;

return UpdateType;
}

/
*=======================================================
===================*/

FinalUpdateInBatchEnum 
s_MarketDepthUpdateLevelNoTimestamp::GetFinalUpdateInBat
ch() const

{
if (Size < 

offsetof(s_MarketDepthUpdateLevelNoTimestamp, 
FinalUpdateInBatch) + sizeof(FinalUpdateInBatch))

return FINAL_UPDATE_UNSET;

return FinalUpdateInBatch;
}

/
*=======================================================
===================*/

uint16_t 
s_MarketDepthUpdateLevelNoTimestamp::GetLevel() const

{



if (Size < 
offsetof(s_MarketDepthUpdateLevelNoTimestamp, Level) + 
sizeof(Level))

return 0;

return Level;
}

/
********************************************************
********************/

// s_MarketDataUpdateTradeNoTimestamp

uint16_t 
s_MarketDataUpdateTradeNoTimestamp::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateTradeNoTimestamp::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateTradeNoTimestamp), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateTradeNoTimestamp::GetSymbolID() const



{
if (Size < 

offsetof(s_MarketDataUpdateTradeNoTimestamp, SymbolID) + 
sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

float s_MarketDataUpdateTradeNoTimestamp::GetPrice() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeNoTimestamp, Price) + 
sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateTradeNoTimestamp::GetVolume() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeNoTimestamp, Volume) + 
sizeof(Volume))

return 0;

return Volume;
}



/
*=======================================================
===================*/

AtBidOrAskEnum8 
s_MarketDataUpdateTradeNoTimestamp::GetAtBidOrAsk() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeNoTimestamp, AtBidOrAsk) 
+ sizeof(AtBidOrAsk))

return BID_ASK_UNSET_8;

return AtBidOrAsk;
}

/
*=======================================================
===================*/

UnbundledTradeIndicatorEnum 
s_MarketDataUpdateTradeNoTimestamp::GetUnbundledTradeInd
icator() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeNoTimestamp, 
UnbundledTradeIndicator) + 
sizeof(UnbundledTradeIndicator))

return UNBUNDLED_TRADE_NONE;

return UnbundledTradeIndicator;
}

/
*=======================================================
===================*/

DTC::TradeConditionEnum 
s_MarketDataUpdateTradeNoTimestamp::GetTradeCondition() 
const



{
if (Size < 

offsetof(s_MarketDataUpdateTradeNoTimestamp, 
TradeCondition) + sizeof(TradeCondition))

return TRADE_CONDITION_NONE;

return TradeCondition;
}

/
********************************************************
********************/

// s_SettlementIncrementalUpdate

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateSessionSettlement::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateSessionSettlement::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateSessionSettlement), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/



*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateSessionSettlement::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionSettlement, SymbolID) 
+ sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

double 
s_MarketDataUpdateSessionSettlement::GetPrice() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionSettlement, Price) + 
sizeof(Price))

return 0;

return Price;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateSessionSettlement::GetDateTime() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionSettlement, DateTime) 
+ sizeof(DateTime))

return 0;



return DateTime;
}

/
********************************************************
********************/

// s_MarketDataUpdateSessionOpen

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateSessionOpen::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataUpdateSessionOpen::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateSessionOpen), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateSessionOpen::GetSymbolID() const

{
if (Size < 



offsetof(s_MarketDataUpdateSessionOpen, SymbolID) + 
sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

double s_MarketDataUpdateSessionOpen::GetPrice() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionOpen, Price) + 
sizeof(Price))

return 0;

return Price;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateSessionOpen::GetTradingSessionDate() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionOpen, 
TradingSessionDate) + sizeof(TradingSessionDate))

return 0;

return TradingSessionDate;
}

/



********************************************************
********************/

// s_MarketDataUpdateSessionNumTrades

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateSessionNumTrades::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateSessionNumTrades::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateSessionNumTrades), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateSessionNumTrades::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionNumTrades, SymbolID) + 
sizeof(SymbolID))

return 0;



return SymbolID;
}

/
*=======================================================
===================*/

int32_t 
s_MarketDataUpdateSessionNumTrades::GetNumTrades() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionNumTrades, NumTrades) 
+ sizeof(NumTrades))

return 0;

return NumTrades;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateSessionNumTrades::GetTradingSessionDat
e() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionNumTrades, 
TradingSessionDate) + sizeof(TradingSessionDate))

return 0;

return TradingSessionDate;
}

/
********************************************************
********************/

// s_MarketDataUpdateTradingSessionDate



/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateTradingSessionDate::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateTradingSessionDate::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateTradingSessionDate), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateTradingSessionDate::GetSymbolID() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateTradingSessionDate, SymbolID) 
+ sizeof(SymbolID))

return 0;

return SymbolID;
}



/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateTradingSessionDate::GetDate() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradingSessionDate, Date) + 
sizeof(Date))

return 0;

return Date;
}

/
********************************************************
********************/

// s_TradeIncrementalUpdate

/
*=======================================================
===================*/

uint16_t s_MarketDataUpdateTrade::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataUpdateTrade::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateTrade), 



*static_cast<uint16_t*>( p_SourceData) ));
}
/

*=======================================================
===================*/

uint32_t s_MarketDataUpdateTrade::GetSymbolID() 
const

{
if (Size < offsetof(s_MarketDataUpdateTrade, 

SymbolID) + sizeof(SymbolID))
return 0;

return SymbolID;
}
/

*=======================================================
===================*/

AtBidOrAskEnum 
s_MarketDataUpdateTrade::GetAtBidOrAsk() const

{
if (Size < offsetof(s_MarketDataUpdateTrade, 

AtBidOrAsk) + sizeof(AtBidOrAsk))
return BID_ASK_UNSET;

return AtBidOrAsk;
}

/
*=======================================================
===================*/

double s_MarketDataUpdateTrade::GetPrice() const
{

if (Size < offsetof(s_MarketDataUpdateTrade, 
Price) + sizeof(Price))

return 0;

return Price;



}

/
*=======================================================
===================*/

double s_MarketDataUpdateTrade::GetVolume() const
{

if (Size < offsetof(s_MarketDataUpdateTrade, 
Volume) + sizeof(Volume))

return 0;

return Volume;
}
/

*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_MarketDataUpdateTrade::GetDateTime() const

{
if (Size < offsetof(s_MarketDataUpdateTrade, 

DateTime) + sizeof(DateTime))
return 0;

return DateTime;
}

/
********************************************************
********************/

// s_MarketDataUpdateTradeWithUnbundledIndicator

/
*=======================================================
===================*/

uint16_t 



s_MarketDataUpdateTradeWithUnbundledIndicator::GetMessag
eSize() const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateTradeWithUnbundledIndicator::CopyFrom(
void* p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateTradeWithUnbundledIndicator
), *static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateTradeWithUnbundledIndicator::GetSymbol
ID() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

AtBidOrAskEnum8 



s_MarketDataUpdateTradeWithUnbundledIndicator::GetAtBidO
rAsk() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator, 
AtBidOrAsk) + sizeof(AtBidOrAsk))

return BID_ASK_UNSET_8;

return AtBidOrAsk;
}

/
*=======================================================
===================*/

UnbundledTradeIndicatorEnum 
s_MarketDataUpdateTradeWithUnbundledIndicator::GetUnbund
ledTradeIndicator() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator, 
UnbundledTradeIndicator) + 
sizeof(UnbundledTradeIndicator))

return UNBUNDLED_TRADE_NONE;

return UnbundledTradeIndicator;
}

/
*=======================================================
===================*/

uint8_t 
s_MarketDataUpdateTradeWithUnbundledIndicator::GetTradeC
ondition() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator, 
TradeCondition) + sizeof(TradeCondition))



return 0;

return TradeCondition;
}

/
*=======================================================
===================*/

double 
s_MarketDataUpdateTradeWithUnbundledIndicator::GetPrice(
) const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator, 
Price) + sizeof(Price))

return 0;

return Price;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateTradeWithUnbundledIndicator::GetVolume
() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator, 
Volume) + sizeof(Volume))

return 0;

return Volume;
}

/
*=======================================================



===================*/
t_DateTimeWithMilliseconds 

s_MarketDataUpdateTradeWithUnbundledIndicator::GetDateTi
me() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}

/
********************************************************
********************/

// s_MarketDataUpdateTradeWithUnbundledIndicator2

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateTradeWithUnbundledIndicator2::GetMessa
geSize() const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateTradeWithUnbundledIndicator2::CopyFrom
(void* p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateTradeWithUnbundledIndicator



2), *static_cast<uint16_t*>(p_SourceData)));
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateTradeWithUnbundledIndicator2::GetSymbo
lID() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator2, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateTradeWithUnbundledIndicator2::GetPrice
() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator2, 
Price) + sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

uint32_t 



s_MarketDataUpdateTradeWithUnbundledIndicator2::GetVolum
e() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator2, 
Volume) + sizeof(Volume))

return 0;

return Volume;
}

/
*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_MarketDataUpdateTradeWithUnbundledIndicator2::GetDateT
ime() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator2, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

AtBidOrAskEnum8 
s_MarketDataUpdateTradeWithUnbundledIndicator2::GetAtBid
OrAsk() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator2, 
AtBidOrAsk) + sizeof(AtBidOrAsk))

return BID_ASK_UNSET_8;



return AtBidOrAsk;
}

/
*=======================================================
===================*/

UnbundledTradeIndicatorEnum 
s_MarketDataUpdateTradeWithUnbundledIndicator2::GetUnbun
dledTradeIndicator() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator2, 
UnbundledTradeIndicator) + 
sizeof(UnbundledTradeIndicator))

return UNBUNDLED_TRADE_NONE;

return UnbundledTradeIndicator;
}

/
*=======================================================
===================*/

DTC::TradeConditionEnum 
s_MarketDataUpdateTradeWithUnbundledIndicator2::GetTrade
Condition() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeWithUnbundledIndicator2, 
TradeCondition) + sizeof(TradeCondition))

{
return TRADE_CONDITION_NONE;

}

return TradeCondition;
}



/
********************************************************
********************/

// s_QuoteIncrementalUpdate

/
*=======================================================
===================*/

uint16_t s_MarketDataUpdateBidAsk::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataUpdateBidAsk::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateBidAsk), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_MarketDataUpdateBidAsk::GetSymbolID() 
const

{
if (Size < offsetof(s_MarketDataUpdateBidAsk, 

SymbolID) + sizeof(SymbolID))
return 0;

return SymbolID;
}



/
*=======================================================
===================*/

double s_MarketDataUpdateBidAsk::GetBidPrice() const
{

if (Size < offsetof(s_MarketDataUpdateBidAsk, 
BidPrice) + sizeof(BidPrice))

return 0.0;

return BidPrice;
}

/
*=======================================================
===================*/

float s_MarketDataUpdateBidAsk::GetBidQuantity() 
const

{
if (Size < offsetof(s_MarketDataUpdateBidAsk, 

BidQuantity) + sizeof(BidQuantity))
return 0;

return BidQuantity;
}

/
*=======================================================
===================*/

double s_MarketDataUpdateBidAsk::GetAskPrice() const
{

if (Size < offsetof(s_MarketDataUpdateBidAsk, 
AskPrice) + sizeof(AskPrice))

return 0.0;

return AskPrice;
}



/
*=======================================================
===================*/

float s_MarketDataUpdateBidAsk::GetAskQuantity() 
const

{
if (Size < offsetof(s_MarketDataUpdateBidAsk, 

AskQuantity) + sizeof(AskQuantity))
return 0;

return AskQuantity;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateBidAsk::GetDateTime() const

{
if (Size < offsetof(s_MarketDataUpdateBidAsk, 

DateTime) + sizeof(DateTime))
return 0;

return DateTime;
}

/
********************************************************
********************/

// s_MarketDataUpdateBidAskCompact

/
*=======================================================
===================*/

uint16_t 



s_MarketDataUpdateBidAskCompact::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_MarketDataUpdateBidAskCompact::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateBidAskCompact), 
*static_cast<uint16_t*>(p_SourceData) ));

}

/
*=======================================================
===================*/

float s_MarketDataUpdateBidAskCompact::GetBidPrice() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskCompact, BidPrice) + 
sizeof(BidPrice))

return 0;

return BidPrice;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskCompact::GetBidQuantity() const

{
if (Size < 



offsetof(s_MarketDataUpdateBidAskCompact, BidQuantity) + 
sizeof(BidQuantity))

return 0;

return BidQuantity;
}

/
*=======================================================
===================*/

float s_MarketDataUpdateBidAskCompact::GetAskPrice() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskCompact, AskPrice) + 
sizeof(AskPrice))

return  0;

return AskPrice;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskCompact::GetAskQuantity() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskCompact, AskQuantity) + 
sizeof(AskQuantity))

return 0;

return AskQuantity;
}

/
*=======================================================



===================*/
t_DateTime4Byte 

s_MarketDataUpdateBidAskCompact::GetDateTime() const
{

if (Size < 
offsetof(s_MarketDataUpdateBidAskCompact, DateTime) + 
sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateBidAskCompact::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskCompact, SymbolID) + 
sizeof(SymbolID))

return 0;

return SymbolID;
}

/
********************************************************
********************/

// s_MarketDataUpdateBidAskFloatWithMilliseconds

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateBidAskFloatWithMicroseconds::GetMessag
eSize() const



{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateBidAskFloatWithMicroseconds::CopyFrom(
void * p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateBidAskFloatWithMicroseconds
), *static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateBidAskFloatWithMicroseconds::GetSymbol
ID() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskFloatWithMicroseconds, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskFloatWithMicroseconds::GetBidPri
ce() const



{
if (Size < 

offsetof(s_MarketDataUpdateBidAskFloatWithMicroseconds, 
BidPrice) + sizeof(BidPrice))

return 0.0;

return BidPrice;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskFloatWithMicroseconds::GetBidQua
ntity() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskFloatWithMicroseconds, 
BidQuantity) + sizeof(BidQuantity))

return 0.0;

return BidQuantity;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskFloatWithMicroseconds::GetAskPri
ce() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskFloatWithMicroseconds, 
AskPrice) + sizeof(AskPrice))

return 0.0;

return AskPrice;



}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskFloatWithMicroseconds::GetAskQua
ntity() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskFloatWithMicroseconds, 
AskQuantity) + sizeof(AskQuantity))

return 0.0;

return AskQuantity;
}

/
*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_MarketDataUpdateBidAskFloatWithMicroseconds::GetDateTi
me() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskFloatWithMicroseconds, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}

/
********************************************************
********************/

// s_MarketDataUpdateBidAskNoTimeStamp



/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateBidAskNoTimeStamp::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateBidAskNoTimeStamp::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateBidAskNoTimeStamp), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateBidAskNoTimeStamp::GetSize() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskNoTimeStamp, Size) + 
sizeof(Size))

return 0;

return Size;
}

/



*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateBidAskNoTimeStamp::GetType() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskNoTimeStamp, Type) + 
sizeof(Type))

return 0;

return Type;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateBidAskNoTimeStamp::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskNoTimeStamp, SymbolID) 
+ sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskNoTimeStamp::GetBidPrice() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskNoTimeStamp, BidPrice) 
+ sizeof(BidPrice))

return 0.0;



return BidPrice;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateBidAskNoTimeStamp::GetBidQuantity() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskNoTimeStamp, 
BidQuantity) + sizeof(BidQuantity))

return 0;

return BidQuantity;
}

/
*=======================================================
===================*/

float 
s_MarketDataUpdateBidAskNoTimeStamp::GetAskPrice() const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskNoTimeStamp, AskPrice) 
+ sizeof(AskPrice))

return 0.0;

return AskPrice;
}

/
*=======================================================
===================*/

uint32_t 



s_MarketDataUpdateBidAskNoTimeStamp::GetAskQuantity() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateBidAskNoTimeStamp, 
AskQuantity) + sizeof(AskQuantity))

return 0;

return AskQuantity;
}

/
********************************************************
********************/

// s_TradeIncrementalUpdateCompact

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateTradeCompact::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataUpdateTradeCompact::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateTradeCompact), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/



*=======================================================
===================*/

float s_MarketDataUpdateTradeCompact::GetPrice() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeCompact, Price) + 
sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

float s_MarketDataUpdateTradeCompact::GetVolume() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeCompact, Volume) + 
sizeof(Volume))

return 0;

return Volume;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateTradeCompact::GetDateTime() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeCompact, DateTime) + 
sizeof(DateTime))

return 0;



return DateTime;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateTradeCompact::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeCompact, SymbolID) + 
sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

AtBidOrAskEnum 
s_MarketDataUpdateTradeCompact::GetAtBidOrAsk() const

{
if (Size < 

offsetof(s_MarketDataUpdateTradeCompact, AtBidOrAsk) + 
sizeof(AtBidOrAsk))

return BID_ASK_UNSET;

return AtBidOrAsk;
}

/
********************************************************
********************/

// s_MarketDataUpdateSessionVolume



/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateSessionVolume::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataUpdateSessionVolume::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateSessionVolume), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateSessionVolume::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionVolume, SymbolID) + 
sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/



double s_MarketDataUpdateSessionVolume::GetVolume() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionVolume, Volume) + 
sizeof(Volume))

return 0.0;

return Volume;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateSessionVolume::GetTradingSessionDate() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionVolume, 
TradingSessionDate) + sizeof(TradingSessionDate))

return 0;

return TradingSessionDate;
}

/
*=======================================================
===================*/

uint8_t 
s_MarketDataUpdateSessionVolume::GetIsFinalSessionVolume
() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionVolume, 
IsFinalSessionVolume) + sizeof(IsFinalSessionVolume))

return 0;



return IsFinalSessionVolume;
}

/
********************************************************
********************/

// s_OpenInterestIncrementalUpdate

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateOpenInterest::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataUpdateOpenInterest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateOpenInterest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateOpenInterest::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionVolume, SymbolID) + 



sizeof(SymbolID))
return 0;

return SymbolID;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateOpenInterest::GetOpenInterest() const

{
if (Size < 

offsetof(s_MarketDataUpdateOpenInterest, OpenInterest) + 
sizeof(OpenInterest))

return 0;

return OpenInterest;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateOpenInterest::GetTradingSessionDate() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateOpenInterest, 
TradingSessionDate) + sizeof(TradingSessionDate))

return 0;

return TradingSessionDate;
}

/
********************************************************



********************/
// s_MarketDataUpdateSessionHigh

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateSessionHigh::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketDataUpdateSessionHigh::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateSessionHigh), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateSessionHigh::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionHigh, SymbolID) + 
sizeof(SymbolID))

return 0;

return SymbolID;
}



/
*=======================================================
===================*/

double s_MarketDataUpdateSessionHigh::GetPrice() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionHigh, Price) + 
sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateSessionHigh::GetTradingSessionDate() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionHigh, 
TradingSessionDate) + sizeof(TradingSessionDate))

return 0;

return TradingSessionDate;
}

/
********************************************************
********************/

// s_MarketDataUpdateSessionLow

/
*=======================================================



===================*/
uint16_t 

s_MarketDataUpdateSessionLow::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_MarketDataUpdateSessionLow::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateSessionLow), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_MarketDataUpdateSessionLow::GetSymbolID() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionLow, SymbolID) + 
sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

double s_MarketDataUpdateSessionLow::GetPrice() 
const



{
if (Size < 

offsetof(s_MarketDataUpdateSessionLow, Price) + 
sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_MarketDataUpdateSessionLow::GetTradingSessionDate() 
const

{
if (Size < 

offsetof(s_MarketDataUpdateSessionLow, 
TradingSessionDate) + sizeof(TradingSessionDate))

return 0;

return TradingSessionDate;
}

/
********************************************************
********************/

// s_MarketDataUpdateLastTradeSnapshot

/
*=======================================================
===================*/

uint16_t 
s_MarketDataUpdateLastTradeSnapshot::GetMessageSize() 
const

{



return Size;
}

/
*=======================================================
===================*/

void 
s_MarketDataUpdateLastTradeSnapshot::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketDataUpdateLastTradeSnapshot), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataUpdateLastTradeSnapshot::GetSymbolID() const

{
if (Size < 

offsetof(s_MarketDataUpdateLastTradeSnapshot, SymbolID) 
+ sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

double 
s_MarketDataUpdateLastTradeSnapshot::GetLastTradePrice() 
const

{
if (Size < 



offsetof(s_MarketDataUpdateLastTradeSnapshot, 
LastTradePrice) + sizeof(LastTradePrice))

return 0.0;

return LastTradePrice;
}

/
*=======================================================
===================*/

double 
s_MarketDataUpdateLastTradeSnapshot::GetLastTradeVolume(
) const

{
if (Size < 

offsetof(s_MarketDataUpdateLastTradeSnapshot, 
LastTradeVolume) + sizeof(LastTradeVolume))

return 0.0;

return LastTradeVolume;
}

/
*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_MarketDataUpdateLastTradeSnapshot::GetLastTradeDateTim
e() const

{
if (Size < 

offsetof(s_MarketDataUpdateLastTradeSnapshot, 
LastTradeDateTime) + sizeof(LastTradeDateTime))

return 0.0;

return LastTradeDateTime;
}



/
********************************************************
********************/

// s_MarketOrdersRequest

/
*=======================================================
===================*/

uint16_t s_MarketOrdersRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketOrdersRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketOrdersRequest), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

RequestActionEnum 
s_MarketOrdersRequest::GetRequestAction() const

{
if (Size < offsetof(s_MarketOrdersRequest, 

RequestAction) + sizeof(RequestAction))
return RequestActionEnum::SUBSCRIBE;

return RequestAction;
}



/
*=======================================================
===================*/

uint32_t s_MarketOrdersRequest::GetSymbolID() const
{

if (Size < offsetof(s_MarketOrdersRequest, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

const char* s_MarketOrdersRequest::GetSymbol()
{

if (Size < offsetof(s_MarketOrdersRequest, 
Symbol) + sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_MarketOrdersRequest::SetSymbol(const char* 
NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/



*=======================================================
===================*/

const char* s_MarketOrdersRequest::GetExchange()
{

if (Size < offsetof(s_MarketOrdersRequest, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_MarketOrdersRequest::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}

/
*=======================================================
===================*/

int32_t 
s_MarketOrdersRequest::GetSendQuantitiesGreaterOrEqualTo
() const

{
if (Size < offsetof(s_MarketOrdersRequest, 

SendQuantitiesGreaterOrEqualTo) + 
sizeof(SendQuantitiesGreaterOrEqualTo))

return 0;

return SendQuantitiesGreaterOrEqualTo;
}



/
********************************************************
********************/

// s_MarketOrdersReject

/
*=======================================================
===================*/

uint16_t s_MarketOrdersReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketOrdersReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketOrdersReject), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t s_MarketOrdersReject::GetSymbolID() const
{

if (Size < offsetof(s_MarketOrdersReject, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}



/
*=======================================================
===================*/

const char* s_MarketOrdersReject::GetRejectText()
{

if (Size < offsetof(s_MarketOrdersReject, 
RejectText) + sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}

/
*=======================================================
===================*/

void s_MarketOrdersReject::SetRejectText(const char* 
NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
********************************************************
********************/

// s_MarketOrdersAdd

/
*=======================================================
===================*/

uint16_t s_MarketOrdersAdd::GetMessageSize() const
{

return Size;
}



/
*=======================================================
===================*/

void s_MarketOrdersAdd::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_MarketOrdersAdd), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t s_MarketOrdersAdd::GetSymbolID() const
{

if (Size < offsetof(s_MarketOrdersAdd, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

BuySellEnum s_MarketOrdersAdd::GetSide() const
{

if (Size < offsetof(s_MarketOrdersAdd, Side) + 
sizeof(Side))

return DTC::BUY_SELL_UNSET;

return Side;
}

/
*=======================================================



===================*/
uint32_t s_MarketOrdersAdd::GetQuantity() const
{

if (Size < offsetof(s_MarketOrdersAdd, 
Quantity) + sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================
===================*/

double s_MarketOrdersAdd::GetPrice() const
{

if (Size < offsetof(s_MarketOrdersAdd, Price) + 
sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

uint64_t s_MarketOrdersAdd::GetOrderID() const
{

if (Size < offsetof(s_MarketOrdersAdd, OrderID) 
+ sizeof(OrderID))

return 0;

return OrderID;
}

/
*=======================================================
===================*/



t_DateTimeWithMicrosecondsInt 
s_MarketOrdersAdd::GetDateTime() const

{
if (Size < offsetof(s_MarketOrdersAdd, 

DateTime) + sizeof(DateTime))
return 0;

return DateTime;
}

/
********************************************************
********************/

// s_MarketOrdersModify

/
*=======================================================
===================*/

uint16_t s_MarketOrdersModify::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketOrdersModify::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketOrdersModify), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================



===================*/
uint32_t s_MarketOrdersModify::GetSymbolID() const
{

if (Size < offsetof(s_MarketOrdersModify, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

DTC::BuySellEnum s_MarketOrdersModify::GetSide() 
const

{
if (Size < offsetof(s_MarketOrdersModify, Side) 

+ sizeof(Side))
return DTC::BUY_SELL_UNSET;

return Side;
}

/
*=======================================================
===================*/

uint32_t s_MarketOrdersModify::GetQuantity() const
{

if (Size < offsetof(s_MarketOrdersModify, 
Quantity) + sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================



===================*/
double s_MarketOrdersModify::GetPrice() const
{

if (Size < offsetof(s_MarketOrdersModify, 
Price) + sizeof(Price))

return 0;

return Price;
}

/
*=======================================================
===================*/

uint64_t s_MarketOrdersModify::GetOrderID() const
{

if (Size < offsetof(s_MarketOrdersModify, 
OrderID) + sizeof(OrderID))

return 0;

return OrderID;
}

/
*=======================================================
===================*/

double s_MarketOrdersModify::GetPriorPrice() const
{

if (Size < offsetof(s_MarketOrdersModify, 
PriorPrice) + sizeof(PriorPrice))

return 0;

return PriorPrice;
}

/
*=======================================================
===================*/



uint32_t s_MarketOrdersModify::GetPriorQuantity() 
const

{
if (Size < offsetof(s_MarketOrdersModify, 

PriorQuantity) + sizeof(PriorQuantity))
return 0;

return PriorQuantity;
}

/
*=======================================================
===================*/

uint64_t s_MarketOrdersModify::GetPriorOrderID() 
const

{
if (Size < offsetof(s_MarketOrdersModify, 

PriorOrderID) + sizeof(PriorOrderID))
return 0;

return PriorOrderID;
}

/
*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_MarketOrdersModify::GetDateTime() const

{
if (Size < offsetof(s_MarketOrdersModify, 

DateTime) + sizeof(DateTime))
return 0;

return DateTime;
}

/



********************************************************
********************/

// s_MarketOrdersRemove

/
*=======================================================
===================*/

uint16_t s_MarketOrdersRemove::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_MarketOrdersRemove::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketOrdersRemove), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t s_MarketOrdersRemove::GetSymbolID() const
{

if (Size < offsetof(s_MarketOrdersRemove, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/



*=======================================================
===================*/

uint32_t s_MarketOrdersRemove::GetQuantity() const
{

if (Size < offsetof(s_MarketOrdersRemove, 
Quantity) + sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================
===================*/

double s_MarketOrdersRemove::GetPrice() const
{

if (Size < offsetof(s_MarketOrdersRemove, 
Price) + sizeof(Price))

return 0;

return Price;
}

/
*=======================================================
===================*/

uint64_t s_MarketOrdersRemove::GetOrderID() const
{

if (Size < offsetof(s_MarketOrdersRemove, 
OrderID) + sizeof(OrderID))

return 0;

return OrderID;
}

/
*=======================================================



===================*/
t_DateTimeWithMicrosecondsInt 

s_MarketOrdersRemove::GetDateTime() const
{

if (Size < offsetof(s_MarketOrdersRemove, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

DTC::BuySellEnum s_MarketOrdersRemove::GetSide() 
const

{
if (Size < offsetof(s_MarketOrdersRemove, Side) 

+ sizeof(Side))
return BUY_SELL_UNSET;

return Side;
}

/
********************************************************
********************/

// s_MarketOrdersSnapshotMessageBoundary

/
*=======================================================
===================*/

uint16_t 
s_MarketOrdersSnapshotMessageBoundary::GetMessageSize() 
const

{
return Size;



}

/
*=======================================================
===================*/

void 
s_MarketOrdersSnapshotMessageBoundary::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_MarketOrdersSnapshotMessageBoundary), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_MarketOrdersSnapshotMessageBoundary::GetSymbolID() 
const

{
if (Size < 

offsetof(s_MarketOrdersSnapshotMessageBoundary, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

MessageSetBoundaryEnum 
s_MarketOrdersSnapshotMessageBoundary::GetMessageBoundar
y() const

{
if (Size < 



offsetof(s_MarketOrdersSnapshotMessageBoundary, 
MessageBoundary) + sizeof(MessageBoundary))

return MESSAGE_SET_BOUNDARY_UNSET;

return MessageBoundary;
}

/
********************************************************
********************/

// s_SubmitNewSingleOrder

/
*=======================================================
===================*/

uint16_t s_SubmitNewSingleOrder::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_SubmitNewSingleOrder::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_SubmitNewSingleOrder), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* s_SubmitNewSingleOrder::GetSymbol()
{



if (Size < offsetof( s_SubmitNewSingleOrder, 
Symbol) + sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}
/

*=======================================================
===================*/

void s_SubmitNewSingleOrder::SetSymbol(const char* 
NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}
/

*=======================================================
===================*/

const char* s_SubmitNewSingleOrder::GetExchange()
{

if (Size < offsetof( s_SubmitNewSingleOrder, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}
/

*=======================================================
===================*/

void s_SubmitNewSingleOrder::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);



}
/

*=======================================================
===================*/

const char* 
s_SubmitNewSingleOrder::GetTradeAccount()

{
if (Size < offsetof( s_SubmitNewSingleOrder, 

TradeAccount) + sizeof(TradeAccount))
return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}
/

*=======================================================
===================*/

void s_SubmitNewSingleOrder::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_SubmitNewSingleOrder::GetClientOrderID()

{
if (Size < offsetof( s_SubmitNewSingleOrder, 

ClientOrderID) + sizeof(ClientOrderID))
return "";

ClientOrderID[sizeof(ClientOrderID) - 1] = 
'\0';



return ClientOrderID;
}
/

*=======================================================
===================*/

void s_SubmitNewSingleOrder::SetClientOrderID(const 
char* NewValue)

{
strncpy(ClientOrderID, NewValue, 

sizeof(ClientOrderID) - 1);
}
/

*=======================================================
===================*/

OrderTypeEnum s_SubmitNewSingleOrder::GetOrderType() 
const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

OrderType) + sizeof(OrderType))
return ORDER_TYPE_UNSET;

return OrderType;
}

/
*=======================================================
===================*/

BuySellEnum s_SubmitNewSingleOrder::GetBuySell() 
const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

BuySell) + sizeof(BuySell))
return BUY_SELL_UNSET;

return BuySell;
}



/
*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetPrice1() const
{

if (Size < offsetof(s_SubmitNewSingleOrder, 
Price1) + sizeof(Price1))

return 0.0;

return Price1;
}
/

*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetPrice2() const
{

if (Size < offsetof(s_SubmitNewSingleOrder, 
Price2) + sizeof(Price2))

return 0.0;

return Price2;
}
/

*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetQuantity() const
{

if (Size < offsetof(s_SubmitNewSingleOrder, 
Quantity) + sizeof(Quantity))

return 0.0;

return Quantity;
}

/
*=======================================================
===================*/



TimeInForceEnum 
s_SubmitNewSingleOrder::GetTimeInForce() const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

TimeInForce) + sizeof(TimeInForce))
return TIF_UNSET;

return TimeInForce;
}

/
*=======================================================
===================*/  

t_DateTime 
s_SubmitNewSingleOrder::GetGoodTillDateTime() const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

GoodTillDateTime) + sizeof(GoodTillDateTime))
return 0;

return GoodTillDateTime;
}
/

*=======================================================
===================*/

uint8_t 
s_SubmitNewSingleOrder::GetIsAutomatedOrder() const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

IsAutomatedOrder) + sizeof(IsAutomatedOrder))
return 0;

return IsAutomatedOrder;
}
/

*=======================================================
===================*/



uint8_t s_SubmitNewSingleOrder::GetIsParentOrder() 
const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

IsParentOrder) + sizeof(IsParentOrder))
return 0;

return IsParentOrder;
}

/
*=======================================================
===================*/

const char* 
s_SubmitNewSingleOrder::GetFreeFormText()

{
if (Size < offsetof( s_SubmitNewSingleOrder, 

FreeFormText) + sizeof(FreeFormText))
return "";

FreeFormText[sizeof(FreeFormText) - 1] = '\0';

return FreeFormText;
}

/
*=======================================================
===================*/

void s_SubmitNewSingleOrder::SetFreeFormText(const 
char* NewValue)

{
strncpy(FreeFormText, NewValue, 

sizeof(FreeFormText) - 1);
}

/
*=======================================================



===================*/
OpenCloseTradeEnum 

s_SubmitNewSingleOrder::GetOpenOrClose() const
{

if (Size < offsetof(s_SubmitNewSingleOrder, 
OpenOrClose) + sizeof(OpenOrClose))

return TRADE_UNSET;

return OpenOrClose;
}

/
*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetMaxShowQuantity() 
const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

MaxShowQuantity) + sizeof(MaxShowQuantity))
return 0.0;

return MaxShowQuantity;
}

/
*=======================================================
===================*/

const char* 
s_SubmitNewSingleOrder::GetPrice1AsString()

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

Price1AsString) + sizeof(Price1AsString))
return "";

Price1AsString[sizeof(Price1AsString) - 1] = 
'\0';



return Price1AsString;
}

/
*=======================================================
===================*/

void s_SubmitNewSingleOrder::SetPrice1AsString(const 
char* NewValue)

{
strncpy(Price1AsString, NewValue, 

sizeof(Price1AsString) - 1);
}

/
*=======================================================
===================*/

const char* 
s_SubmitNewSingleOrder::GetPrice2AsString()

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

Price2AsString) + sizeof(Price2AsString))
return "";

Price2AsString[sizeof(Price2AsString) - 1] = 
'\0';

return Price2AsString;
}

/
*=======================================================
===================*/

void s_SubmitNewSingleOrder::SetPrice2AsString(const 
char* NewValue)

{
strncpy(Price2AsString, NewValue, 

sizeof(Price2AsString) - 1);



}

/
*=======================================================
===================*/

double 
s_SubmitNewSingleOrder::GetIntendedPositionQuantity() 
const

{
if (Size < offsetof(s_SubmitNewSingleOrder, 

IntendedPositionQuantity) + 
sizeof(IntendedPositionQuantity))

return 0.0;

return IntendedPositionQuantity;
}

/
********************************************************
********************/

// s_SubmitFlattenPositionOrder

/
*=======================================================
===================*/

uint16_t 
s_SubmitFlattenPositionOrder::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_SubmitFlattenPositionOrder::CopyFrom(void* 
p_SourceData)

{



memcpy(this, p_SourceData, 
min(sizeof(s_SubmitFlattenPositionOrder), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

const char* 
s_SubmitFlattenPositionOrder::GetSymbol()

{
if (Size < 

offsetof(s_SubmitFlattenPositionOrder, Symbol) + 
sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_SubmitFlattenPositionOrder::SetSymbol(const 
char* NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
*=======================================================
===================*/

const char* 
s_SubmitFlattenPositionOrder::GetExchange()

{
if (Size < 



offsetof(s_SubmitFlattenPositionOrder, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_SubmitFlattenPositionOrder::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}

/
*=======================================================
===================*/

const char* 
s_SubmitFlattenPositionOrder::GetTradeAccount()

{
if (Size < 

offsetof(s_SubmitFlattenPositionOrder, TradeAccount) + 
sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}

/
*=======================================================



===================*/
void 

s_SubmitFlattenPositionOrder::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_SubmitFlattenPositionOrder::GetClientOrderID()

{
if (Size < 

offsetof(s_SubmitFlattenPositionOrder, ClientOrderID) + 
sizeof(ClientOrderID))

return "";

ClientOrderID[sizeof(ClientOrderID) - 1] = 
'\0';

return ClientOrderID;
}

/
*=======================================================
===================*/

void 
s_SubmitFlattenPositionOrder::SetClientOrderID(const 
char* NewValue)

{
strncpy(ClientOrderID, NewValue, 

sizeof(ClientOrderID) - 1);
}



/
*=======================================================
===================*/

const char* 
s_SubmitFlattenPositionOrder::GetFreeFormText()

{
if (Size < 

offsetof(s_SubmitFlattenPositionOrder, FreeFormText) + 
sizeof(FreeFormText))

return "";

FreeFormText[sizeof(FreeFormText) - 1] = '\0';

return FreeFormText;
}

/
*=======================================================
===================*/

void 
s_SubmitFlattenPositionOrder::SetFreeFormText(const 
char* NewValue)

{
strncpy(FreeFormText, NewValue, 

sizeof(FreeFormText) - 1);
}

/
*=======================================================
===================*/

uint8_t 
s_SubmitFlattenPositionOrder::GetIsAutomatedOrder() 
const

{
if (Size < 

offsetof(s_SubmitFlattenPositionOrder, IsAutomatedOrder) 
+ sizeof(IsAutomatedOrder))



return 0;

return IsAutomatedOrder;
}

/
********************************************************
********************/

// s_CancelReplaceOrder

/
*=======================================================
===================*/

uint16_t s_CancelReplaceOrder::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_CancelReplaceOrder::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_CancelReplaceOrder), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* s_CancelReplaceOrder::GetServerOrderID()
{

if (Size < offsetof( s_CancelReplaceOrder, 
ServerOrderID) + sizeof(ServerOrderID))



return "";

ServerOrderID[sizeof(ServerOrderID) - 1] = 
'\0';

return ServerOrderID;
}

/
*=======================================================
===================*/

void s_CancelReplaceOrder::SetServerOrderID(const 
char* NewValue)

{
strncpy(ServerOrderID, NewValue, 

sizeof(ServerOrderID) - 1);
}

/
*=======================================================
===================*/

const char* s_CancelReplaceOrder::GetClientOrderID()
{

if (Size < offsetof( s_CancelReplaceOrder, 
ClientOrderID) + sizeof(ClientOrderID))

return "";

ClientOrderID[sizeof(ClientOrderID) - 1] = 
'\0';

return ClientOrderID;
}

/
*=======================================================
===================*/

void s_CancelReplaceOrder::SetClientOrderID(const 



char* NewValue)
{

strncpy(ClientOrderID, NewValue, 
sizeof(ClientOrderID) - 1);

}

/
*=======================================================
===================*/

const char* s_CancelReplaceOrder::GetTradeAccount()
{

if (Size < offsetof(s_CancelReplaceOrder, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}

/
*=======================================================
===================*/

void s_CancelReplaceOrder::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

double s_CancelReplaceOrder::GetPrice1() const
{

if (Size < offsetof(s_CancelReplaceOrder, 
Price1) + sizeof(Price1))



return 0.0;

return Price1;
}

/
*=======================================================
===================*/

double s_CancelReplaceOrder::GetPrice2() const
{

if (Size < offsetof(s_CancelReplaceOrder, 
Price2) + sizeof(Price2))

return 0.0;

return Price2;
}

/
*=======================================================
===================*/

double s_CancelReplaceOrder::GetQuantity() const
{

if (Size < offsetof(s_CancelReplaceOrder, 
Quantity) + sizeof(Quantity))

return 0.0;

return Quantity;
}

/
*=======================================================
===================*/

uint8_t s_CancelReplaceOrder::GetPrice1IsSet() const
{

if (Size < offsetof(s_CancelReplaceOrder, 
Price1IsSet) + sizeof(Price1IsSet))

return 1;



return Price1IsSet;
}

/
*=======================================================
===================*/

uint8_t s_CancelReplaceOrder::GetPrice2IsSet() const
{

if (Size < offsetof(s_CancelReplaceOrder, 
Price2IsSet) + sizeof(Price2IsSet))

return 1;

return Price2IsSet;
}

/
*=======================================================
===================*/

TimeInForceEnum 
s_CancelReplaceOrder::GetTimeInForce() const

{
if (Size < offsetof(s_CancelReplaceOrder, 

TimeInForce) + sizeof(TimeInForce))
return TIF_UNSET;

return TimeInForce;
}

/
*=======================================================
===================*/

t_DateTime 
s_CancelReplaceOrder::GetGoodTillDateTime() const

{
if (Size < offsetof(s_CancelReplaceOrder, 

GoodTillDateTime) + sizeof(GoodTillDateTime))



return 0;

return GoodTillDateTime;
}

/
*=======================================================
===================*/

uint8_t 
s_CancelReplaceOrder::GetUpdatePrice1OffsetToParent() 
const

{
if (Size < offsetof(s_CancelReplaceOrder, 

UpdatePrice1OffsetToParent) + 
sizeof(UpdatePrice1OffsetToParent))

return 0;

return UpdatePrice1OffsetToParent;
}

/
*=======================================================
===================*/

const char* 
s_CancelReplaceOrder::GetPrice1AsString()

{
if (Size < offsetof(s_CancelReplaceOrder, 

Price1AsString) + sizeof(Price1AsString))
return "";

Price1AsString[sizeof(Price1AsString) - 1] = 
'\0';

return Price1AsString;
}

/



*=======================================================
===================*/

void s_CancelReplaceOrder::SetPrice1AsString(const 
char* NewValue)

{
strncpy(Price1AsString, NewValue, 

sizeof(Price1AsString) - 1);
}

/
*=======================================================
===================*/

const char* 
s_CancelReplaceOrder::GetPrice2AsString()

{
if (Size < offsetof(s_CancelReplaceOrder, 

Price2AsString) + sizeof(Price2AsString))
return "";

Price2AsString[sizeof(Price2AsString) - 1] = 
'\0';

return Price2AsString;
}

/
*=======================================================
===================*/

void s_CancelReplaceOrder::SetPrice2AsString(const 
char* NewValue)

{
strncpy(Price2AsString, NewValue, 

sizeof(Price2AsString) - 1);
}



/
********************************************************
********************/

// s_CancelOrder

/
*=======================================================
===================*/

uint16_t s_CancelOrder::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_CancelOrder::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_CancelOrder), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* s_CancelOrder::GetServerOrderID()
{

if (Size < offsetof( s_CancelOrder, 
ServerOrderID) + sizeof(ServerOrderID))

return "";

ServerOrderID[sizeof(ServerOrderID) - 1] = 
'\0';

return ServerOrderID;
}



/
*=======================================================
===================*/

void s_CancelOrder::SetServerOrderID(const char* 
NewValue)

{
strncpy(ServerOrderID, NewValue, 

sizeof(ServerOrderID) - 1);
}

/
*=======================================================
===================*/

const char* s_CancelOrder::GetClientOrderID()
{

if (Size < offsetof( s_CancelOrder, 
ClientOrderID) + sizeof(ClientOrderID))

return "";

ClientOrderID[sizeof(ClientOrderID) - 1] = 
'\0';

return ClientOrderID;
}

/
*=======================================================
===================*/

void s_CancelOrder::SetClientOrderID(const char* 
NewValue)

{
strncpy(ClientOrderID, NewValue, 

sizeof(ClientOrderID) - 1);
}

/



*=======================================================
===================*/

const char* s_CancelOrder::GetTradeAccount()
{

if (Size < offsetof(s_CancelOrder, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}

/
*=======================================================
===================*/

void s_CancelOrder::SetTradeAccount(const char* 
NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
********************************************************
********************/

// s_SubmitNewOCOOrder

/
*=======================================================
===================*/

uint16_t s_SubmitNewOCOOrder::GetMessageSize() const
{

return Size;
}

/



*=======================================================
===================*/

void s_SubmitNewOCOOrder::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_SubmitNewOCOOrder), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetClientOrderID_1(const 
char* NewValue)

{
strncpy(ClientOrderID_1, NewValue, 

sizeof(ClientOrderID_1) - 1);
}
/

*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetClientOrderID_2(const 
char* NewValue)

{
strncpy(ClientOrderID_2, NewValue, 

sizeof(ClientOrderID_2) - 1);
}

/
*=======================================================
===================*/

const char* s_SubmitNewOCOOrder::GetFreeFormText()
{

if (Size < offsetof( s_SubmitNewOCOOrder, 
FreeFormText) + sizeof(FreeFormText))

return "";



FreeFormText[sizeof(FreeFormText) - 1] = '\0';

return FreeFormText;
}
/

*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetFreeFormText(const 
char* NewValue)

{
strncpy(FreeFormText, NewValue, 

sizeof(FreeFormText) - 1);
}
/

*=======================================================
===================*/

const char* 
s_SubmitNewOCOOrder::GetClientOrderID_1()

{
if (Size < offsetof( s_SubmitNewOCOOrder, 

ClientOrderID_1) + sizeof(ClientOrderID_1))
return "";

ClientOrderID_1[sizeof(ClientOrderID_1) - 1] = 
'\0';

return ClientOrderID_1;
}
/

*=======================================================
===================*/

const char* 
s_SubmitNewOCOOrder::GetClientOrderID_2()

{
if (Size < offsetof( s_SubmitNewOCOOrder, 

ClientOrderID_2) + sizeof(ClientOrderID_2))
return "";



ClientOrderID_2[sizeof(ClientOrderID_2) - 1] = 
'\0';

return ClientOrderID_2;
}
/

*=======================================================
===================*/

const char* s_SubmitNewOCOOrder::GetSymbol()
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
Symbol) + sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetSymbol(const char* 
NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
*=======================================================
===================*/

const char* s_SubmitNewOCOOrder::GetExchange()
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
Exchange) + sizeof(Exchange))

return "";



Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}
/

*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

OrderTypeEnum s_SubmitNewOCOOrder::GetOrderType_1() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

OrderType_1) + sizeof(OrderType_1))
return ORDER_TYPE_UNSET;

return OrderType_1;
}
/

*=======================================================
===================*/

OrderTypeEnum s_SubmitNewOCOOrder::GetOrderType_2() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

OrderType_2) + sizeof(OrderType_2))
return ORDER_TYPE_UNSET;

return OrderType_2;



}
/

*=======================================================
===================*/  

BuySellEnum s_SubmitNewOCOOrder::GetBuySell_1() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

BuySell_1) + sizeof(BuySell_1))
return static_cast<BuySellEnum>(0);

return BuySell_1;
}
/

*=======================================================
===================*/

BuySellEnum s_SubmitNewOCOOrder::GetBuySell_2() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

BuySell_2) + sizeof(BuySell_2))
return static_cast<BuySellEnum>(0);

return BuySell_2;
}
/

*=======================================================
===================*/

TimeInForceEnum 
s_SubmitNewOCOOrder::GetTimeInForce() const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

TimeInForce) + sizeof(TimeInForce))
return static_cast<TimeInForceEnum>(0);

return TimeInForce;
}



/
*=======================================================
===================*/

t_DateTime 
s_SubmitNewOCOOrder::GetGoodTillDateTime() const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

GoodTillDateTime) + sizeof(GoodTillDateTime))
return 0;

return GoodTillDateTime;
}
/

*=======================================================
===================*/

const char* 
s_SubmitNewOCOOrder::GetParentTriggerClientOrderID()

{
if (Size < offsetof( s_SubmitNewOCOOrder, 

ParentTriggerClientOrderID) + 
sizeof(ParentTriggerClientOrderID))

return "";

ParentTriggerClientOrderID[sizeof(ParentTriggerClientOrd
erID) - 1] = '\0';

return ParentTriggerClientOrderID;
}
/

*=======================================================
===================*/

void 
s_SubmitNewOCOOrder::SetParentTriggerClientOrderID(const 
char* NewValue)

{
strncpy(ParentTriggerClientOrderID, NewValue, 



sizeof(ParentTriggerClientOrderID) - 1);
}
/

*=======================================================
===================*/

uint8_t s_SubmitNewOCOOrder::GetIsAutomatedOrder() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

IsAutomatedOrder) + sizeof(IsAutomatedOrder))
return 0;

return IsAutomatedOrder;
}
/

*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice1_1() const
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
Price1_1) + sizeof(Price1_1))

return 0.0;

return Price1_1;
}
/

*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice2_1() const
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
Price2_1) + sizeof(Price2_1))

return 0.0;

return Price2_1;
}
/



*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice1_2() const
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
Price1_2) + sizeof(Price1_2))

return 0.0;

return Price1_2;
}
/

*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice2_2() const
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
Price2_2) + sizeof(Price2_2))

return 0.0;

return Price2_2;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetQuantity_1() const
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
Quantity_1) + sizeof(Quantity_1))

return 0.0;

return Quantity_1;
}
/

*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetQuantity_2() const



{
if (Size < offsetof(s_SubmitNewOCOOrder, 

Quantity_2) + sizeof(Quantity_2))
return 0.0;

return Quantity_2;
}
/

*=======================================================
===================*/

const char* s_SubmitNewOCOOrder::GetTradeAccount()
{

if (Size < offsetof( s_SubmitNewOCOOrder, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}
/

*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}
/

*=======================================================
===================*/

OpenCloseTradeEnum 
s_SubmitNewOCOOrder::GetOpenOrClose() const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

OpenOrClose) + sizeof(OpenOrClose))



return TRADE_UNSET;

return OpenOrClose;
}
/

*=======================================================
===================*/

PartialFillHandlingEnum 
s_SubmitNewOCOOrder::GetPartialFillHandling() const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

PartialFillHandling) + sizeof(PartialFillHandling))
return PARTIAL_FILL_UNSET;

return PartialFillHandling;
}
/

*=======================================================
===================*/

uint8_t s_SubmitNewOCOOrder::GetUseOffsets() const
{

if (Size < offsetof(s_SubmitNewOCOOrder, 
UseOffsets) + sizeof(UseOffsets))

return 0;

return UseOffsets;
}
/

*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetOffsetFromParent1() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

OffsetFromParent1) + sizeof(OffsetFromParent1))
return 0.0;



return OffsetFromParent1;
}
/

*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetOffsetFromParent2() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

OffsetFromParent2) + sizeof(OffsetFromParent2))
return 0.0;

return OffsetFromParent2;
}

/
*=======================================================
===================*/

uint8_t 
s_SubmitNewOCOOrder::GetMaintainSamePricesOnParentFill() 
const

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

MaintainSamePricesOnParentFill) + 
sizeof(MaintainSamePricesOnParentFill))

return 0;

return MaintainSamePricesOnParentFill;
}

/
*=======================================================
===================*/

const char* 
s_SubmitNewOCOOrder::GetPrice1_1AsString()

{
if (Size < offsetof(s_SubmitNewOCOOrder, 



Price1_1AsString) + sizeof(Price1_1AsString))
return "";

Price1_1AsString[sizeof(Price1_1AsString) - 1] 
= '\0';

return Price1_1AsString;
}

/
*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetPrice1_1AsString(const 
char* NewValue)

{
strncpy(Price1_1AsString, NewValue, 

sizeof(Price1_1AsString) - 1);
}

/
*=======================================================
===================*/

const char* 
s_SubmitNewOCOOrder::GetPrice2_1AsString()

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

Price2_1AsString) + sizeof(Price2_1AsString))
return "";

Price2_1AsString[sizeof(Price2_1AsString) - 1] 
= '\0';

return Price2_1AsString;
}

/
*=======================================================



===================*/
void s_SubmitNewOCOOrder::SetPrice2_1AsString(const 

char* NewValue)
{

strncpy(Price2_1AsString, NewValue, 
sizeof(Price2_1AsString) - 1);

}

/
*=======================================================
===================*/

const char* 
s_SubmitNewOCOOrder::GetPrice1_2AsString()

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

Price1_2AsString) + sizeof(Price1_2AsString))
return "";

Price1_2AsString[sizeof(Price1_2AsString) - 1] 
= '\0';

return Price1_2AsString;
}

/
*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetPrice1_2AsString(const 
char* NewValue)

{
strncpy(Price1_2AsString, NewValue, 

sizeof(Price1_2AsString) - 1);
}

/
*=======================================================
===================*/



const char* 
s_SubmitNewOCOOrder::GetPrice2_2AsString()

{
if (Size < offsetof(s_SubmitNewOCOOrder, 

Price2_2AsString) + sizeof(Price2_2AsString))
return "";

Price2_2AsString[sizeof(Price2_2AsString) - 1] 
= '\0';

return Price2_2AsString;
}

/
*=======================================================
===================*/

void s_SubmitNewOCOOrder::SetPrice2_2AsString(const 
char* NewValue)

{
strncpy(Price2_2AsString, NewValue, 

sizeof(Price2_2AsString) - 1);
}

/
********************************************************
********************/

// s_OpenOrdersRequest

/
*=======================================================
===================*/

uint16_t s_OpenOrdersRequest::GetMessageSize() const
{

return Size;
}



/
*=======================================================
===================*/

void s_OpenOrdersRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_OpenOrdersRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t s_OpenOrdersRequest::GetRequestID() const
{

if (Size < offsetof(s_OpenOrdersRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

int32_t s_OpenOrdersRequest::GetRequestAllOrders() 
const

{
if (Size < offsetof(s_OpenOrdersRequest, 

RequestAllOrders) + sizeof(RequestAllOrders))
return 0;

return RequestAllOrders;
}

/
*=======================================================
===================*/



void s_OpenOrdersRequest::SetServerOrderID(const 
char* NewValue)

{
strncpy(ServerOrderID, NewValue, 

sizeof(ServerOrderID) - 1);
}

/
*=======================================================
===================*/

const char* s_OpenOrdersRequest::GetServerOrderID()
{

if (Size < offsetof( s_OpenOrdersRequest, 
ServerOrderID) + sizeof(ServerOrderID))

return "";

ServerOrderID[sizeof(ServerOrderID) - 1] = 
'\0';

return ServerOrderID;
}

/
*=======================================================
===================*/

void s_OpenOrdersRequest::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* s_OpenOrdersRequest::GetTradeAccount()
{



if (Size < offsetof(s_OpenOrdersRequest, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}

/
********************************************************
********************/

// s_HistoricalOrderFillsRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalOrderFillsRequest::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_HistoricalOrderFillsRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalOrderFillsRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t 



s_HistoricalOrderFillsRequest::GetRequestID() const
{

if (Size < 
offsetof(s_HistoricalOrderFillsRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillsRequest::GetNumberOfDays() const

{
if (Size < 

offsetof(s_HistoricalOrderFillsRequest, NumberOfDays) + 
sizeof(NumberOfDays))

return 0;

return NumberOfDays;
}
/

*=======================================================
===================*/

t_DateTime 
s_HistoricalOrderFillsRequest::GetStartDateTime() const

{
if (Size < 

offsetof(s_HistoricalOrderFillsRequest, StartDateTime) + 
sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/



*=======================================================
===================*/

const char* 
s_HistoricalOrderFillsRequest::GetServerOrderID()

{
if (Size < 

offsetof( s_HistoricalOrderFillsRequest, ServerOrderID) 
+ sizeof(ServerOrderID))

return "";

ServerOrderID[sizeof(ServerOrderID) - 1] = 
'\0';

return ServerOrderID;
}
/

*=======================================================
===================*/

void 
s_HistoricalOrderFillsRequest::SetServerOrderID(const 
char* NewValue)

{
strncpy(ServerOrderID, NewValue, 

sizeof(ServerOrderID) - 1);
}
/

*=======================================================
===================*/

const char* 
s_HistoricalOrderFillsRequest::GetTradeAccount()

{
if (Size < 

offsetof( s_HistoricalOrderFillsRequest, TradeAccount) + 
sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';



return TradeAccount;
}
/

*=======================================================
===================*/

void 
s_HistoricalOrderFillsRequest::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
********************************************************
********************/

// s_HistoricalOrderFillsReject

/
*=======================================================
===================*/

uint16_t 
s_HistoricalOrderFillsReject::GetMessageSize() const

{
return Size;

}
/

*=======================================================
===================*/

void s_HistoricalOrderFillsReject::CopyFrom(void * 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalOrderFillsReject), 
*static_cast<uint16_t*>( p_SourceData) ));

}



/
*=======================================================
===================*/

int32_t s_HistoricalOrderFillsReject::GetRequestID() 
const

{
if (Size < 

offsetof(s_HistoricalOrderFillsReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

void 
s_HistoricalOrderFillsReject::SetRejectText(const char* 
NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}
/

*=======================================================
===================*/

const char* 
s_HistoricalOrderFillsReject::GetRejectText()

{
if (Size < 

offsetof( s_HistoricalOrderFillsReject, RejectText) + 
sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;



}

/
********************************************************
********************/

// s_CurrentPositionsRequest

/
*=======================================================
===================*/

uint16_t s_CurrentPositionsRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_CurrentPositionsRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_CurrentPositionsRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t s_CurrentPositionsRequest::GetRequestID() 
const

{
if (Size < offsetof(s_CurrentPositionsRequest, 

RequestID) + sizeof(RequestID))
return 0;

return RequestID;



}

/
*=======================================================
===================*/

const char* 
s_CurrentPositionsRequest::GetTradeAccount()

{
if (Size < offsetof( s_CurrentPositionsRequest, 

TradeAccount) + sizeof(TradeAccount))
return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}
/

*=======================================================
===================*/

void 
s_CurrentPositionsRequest::SetTradeAccount(const char* 
NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
********************************************************
********************/

// s_CurrentPositionsRequestReject

/
*=======================================================
===================*/

uint16_t s_CurrentPositionsReject::GetMessageSize() 
const



{
return Size;

}

/
*=======================================================
===================*/

void s_CurrentPositionsReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_CurrentPositionsReject), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t s_CurrentPositionsReject::GetRequestID() 
const

{
if (Size < offsetof(s_CurrentPositionsReject, 

RequestID) + sizeof(RequestID))
return 0;

return RequestID;
}

/
*=======================================================
===================*/

const char* 
s_CurrentPositionsReject::GetRejectText()

{
if (Size < offsetof( s_CurrentPositionsReject, 

RejectText) + sizeof(RejectText))
return "";



RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}
/

*=======================================================
===================*/

void s_CurrentPositionsReject::SetRejectText(const 
char* NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
********************************************************
********************/

// s_OrderUpdateReport

/
*=======================================================
===================*/

uint16_t s_OrderUpdate::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_OrderUpdate::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_OrderUpdate), 
*static_cast<uint16_t*>( p_SourceData) ));

}



/
*=======================================================
===================*/

const char* s_OrderUpdate::GetSymbol()
{

if (Size < offsetof(s_OrderUpdate, Symbol) + 
sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_OrderUpdate::SetSymbol(const char* NewValue)
{

strncpy(Symbol, NewValue, sizeof(Symbol) - 1);
}

/
*=======================================================
===================*/

const char* s_OrderUpdate::GetExchange()
{

if (Size < offsetof(s_OrderUpdate, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}



/
*=======================================================
===================*/

void s_OrderUpdate::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

const char* 
s_OrderUpdate::GetPreviousServerOrderID()

{
if (Size < offsetof(s_OrderUpdate, 

PreviousServerOrderID) + sizeof(PreviousServerOrderID))
return "";

PreviousServerOrderID[sizeof(PreviousServerOrderID) - 1] 
= '\0';

return PreviousServerOrderID;
}

/
*=======================================================
===================*/

void s_OrderUpdate::SetPreviousServerOrderID(const 
char* NewValue)

{
strncpy(PreviousServerOrderID, NewValue, 

sizeof(PreviousServerOrderID) - 1);
}

/



*=======================================================
===================*/

const char* s_OrderUpdate::GetServerOrderID()
{

if (Size < offsetof(s_OrderUpdate, 
ServerOrderID) + sizeof(ServerOrderID))

return "";

ServerOrderID[sizeof(ServerOrderID) - 1] = 
'\0';

return ServerOrderID;
}

/
*=======================================================
===================*/

void s_OrderUpdate::SetServerOrderID(const char* 
NewValue)

{
strncpy(ServerOrderID, NewValue, 

sizeof(ServerOrderID) - 1);
}

/
*=======================================================
===================*/

const char* s_OrderUpdate::GetClientOrderID()
{

if (Size < offsetof(s_OrderUpdate, 
ClientOrderID) + sizeof(ClientOrderID))

return "";

ClientOrderID[sizeof(ClientOrderID) - 1] = 
'\0';

return ClientOrderID;



}

/
*=======================================================
===================*/

void s_OrderUpdate::SetClientOrderID(const char* 
NewValue)

{
strncpy(ClientOrderID, NewValue, 

sizeof(ClientOrderID) - 1);
}

/
*=======================================================
===================*/

const char* s_OrderUpdate::GetExchangeOrderID()
{

if (Size < offsetof(s_OrderUpdate, 
ExchangeOrderID) + sizeof(ExchangeOrderID))

return "";

ExchangeOrderID[sizeof(ExchangeOrderID) - 1] = 
'\0';

return ExchangeOrderID;
}

/
*=======================================================
===================*/

void s_OrderUpdate::SetExchangeOrderID(const char* 
NewValue)

{
strncpy(ExchangeOrderID, NewValue, 

sizeof(ExchangeOrderID) - 1);
}



/
*=======================================================
===================*/

void s_OrderUpdate::SetLastFillExecutionID(const 
char* NewValue)

{
strncpy(LastFillExecutionID, NewValue, 

sizeof(LastFillExecutionID) - 1);
}

/
*=======================================================
===================*/

void s_OrderUpdate::SetTradeAccount(const char* 
NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

void s_OrderUpdate::SetInfoText(const char* 
NewValue)

{
strncpy(InfoText, NewValue, sizeof(InfoText) - 

1);
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetOrderQuantity() const
{

if (Size < offsetof(s_OrderUpdate, 
OrderQuantity) + sizeof(OrderQuantity))



return DBL_MAX;

return OrderQuantity;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetFilledQuantity() const
{

if (Size < offsetof(s_OrderUpdate, 
FilledQuantity) + sizeof(FilledQuantity))

return DBL_MAX;

return FilledQuantity;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetRemainingQuantity() const
{

if (Size < offsetof(s_OrderUpdate, 
RemainingQuantity) + sizeof(RemainingQuantity))

return DBL_MAX;

return RemainingQuantity;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetLastFillQuantity() const
{

if (Size < offsetof(s_OrderUpdate, 
LastFillQuantity) + sizeof(LastFillQuantity))

return DBL_MAX;



return LastFillQuantity;
}
/

*=======================================================
===================*/

int32_t s_OrderUpdate::GetRequestID() const
{

if (Size < offsetof(s_OrderUpdate, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

int32_t s_OrderUpdate::GetTotalNumMessages() const
{

if (Size < offsetof(s_OrderUpdate, 
TotalNumMessages) + sizeof(TotalNumMessages))

return 0;

return TotalNumMessages;
}

/
*=======================================================
===================*/

int32_t s_OrderUpdate::GetMessageNumber() const
{

if (Size < offsetof(s_OrderUpdate, 
MessageNumber) + sizeof(MessageNumber))

return 0;

return MessageNumber;
}



/
*=======================================================
===================*/

OrderStatusEnum s_OrderUpdate::GetOrderStatus() 
const

{
if (Size < offsetof(s_OrderUpdate, OrderStatus) 

+ sizeof(OrderStatus))
return static_cast<OrderStatusEnum>(0);

return OrderStatus;
}
/

*=======================================================
===================*/

OrderUpdateReasonEnum 
s_OrderUpdate::GetOrderUpdateReason() const

{
if (Size < offsetof(s_OrderUpdate, 

OrderUpdateReason) + sizeof(OrderUpdateReason))
return 

static_cast<OrderUpdateReasonEnum>(0);

return OrderUpdateReason;
}
/

*=======================================================
===================*/

OrderTypeEnum s_OrderUpdate::GetOrderType() const
{

if (Size < offsetof(s_OrderUpdate, OrderType) + 
sizeof(OrderType))

return static_cast<OrderTypeEnum>(0);

return OrderType;
}
/



*=======================================================
===================*/

BuySellEnum s_OrderUpdate::GetBuySell() const
{

if (Size < offsetof(s_OrderUpdate, BuySell) + 
sizeof(BuySell))

return static_cast<BuySellEnum>(0);

return BuySell;
}
/

*=======================================================
===================*/

double s_OrderUpdate::GetPrice1() const
{

if (Size < offsetof(s_OrderUpdate, Price1) + 
sizeof(Price1))

return DBL_MAX;

return Price1;
}
/

*=======================================================
===================*/

double s_OrderUpdate::GetPrice2() const
{

if (Size < offsetof(s_OrderUpdate, Price2) + 
sizeof(Price2))

return DBL_MAX;

return Price2;
}

/
*=======================================================
===================*/

TimeInForceEnum s_OrderUpdate::GetTimeInForce() 



const
{

if (Size < offsetof(s_OrderUpdate, TimeInForce) 
+ sizeof(TimeInForce))

return static_cast<TimeInForceEnum>(0);

return TimeInForce;
}
/

*=======================================================
===================*/

t_DateTime s_OrderUpdate::GetGoodTillDateTime() 
const

{
if (Size < offsetof(s_OrderUpdate, 

GoodTillDateTime) + sizeof(GoodTillDateTime))
return 0;

return GoodTillDateTime;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetAverageFillPrice() const
{

if (Size < offsetof(s_OrderUpdate, 
AverageFillPrice) + sizeof(AverageFillPrice))

return DBL_MAX;

return AverageFillPrice;
}
/

*=======================================================
===================*/

double s_OrderUpdate::GetLastFillPrice() const
{



if (Size < offsetof(s_OrderUpdate, 
LastFillPrice) + sizeof(LastFillPrice))

return DBL_MAX;

return LastFillPrice;
}
/

*=======================================================
===================*/

t_DateTime s_OrderUpdate::GetLastFillDateTime() 
const

{
if (Size < offsetof(s_OrderUpdate, 

LastFillDateTime) + sizeof(LastFillDateTime))
return 0;

return LastFillDateTime;
}
/

*=======================================================
===================*/

const char* s_OrderUpdate::GetLastFillExecutionID()
{

if (Size < offsetof(s_OrderUpdate, 
LastFillExecutionID) + sizeof(LastFillExecutionID))

return "";

LastFillExecutionID[sizeof(LastFillExecutionID) 
- 1] = '\0';

return LastFillExecutionID;
}
/

*=======================================================
===================*/

const char* s_OrderUpdate::GetTradeAccount()
{



if (Size < offsetof(s_OrderUpdate, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}
/

*=======================================================
===================*/

const char* s_OrderUpdate::GetInfoText()
{

if (Size < offsetof(s_OrderUpdate, InfoText) + 
sizeof(InfoText))

return "";

InfoText[sizeof(InfoText) - 1] = '\0';

return InfoText;
}
/

*=======================================================
===================*/

uint8_t s_OrderUpdate::GetNoOrders() const
{

if (Size < offsetof(s_OrderUpdate, NoOrders) + 
sizeof(NoOrders))

return 0;

return NoOrders;
}
/

*=======================================================
===================*/

const char* s_OrderUpdate::GetParentServerOrderID()
{



if (Size < offsetof(s_OrderUpdate, 
ParentServerOrderID) + sizeof(ParentServerOrderID))

return "";

ParentServerOrderID[sizeof(ParentServerOrderID) 
- 1] = '\0';

return ParentServerOrderID;
}
/

*=======================================================
===================*/

void s_OrderUpdate::SetParentServerOrderID(const 
char* NewValue)

{
strncpy(ParentServerOrderID, NewValue, 

sizeof(ParentServerOrderID) - 1);
}
/

*=======================================================
===================*/

const char* 
s_OrderUpdate::GetOCOLinkedOrderServerOrderID()

{
if (Size < offsetof(s_OrderUpdate, 

OCOLinkedOrderServerOrderID) + 
sizeof(OCOLinkedOrderServerOrderID))

return "";

OCOLinkedOrderServerOrderID[sizeof(OCOLinkedOrderServerO
rderID) - 1] = '\0';

return OCOLinkedOrderServerOrderID;
}
/

*=======================================================



===================*/
void 

s_OrderUpdate::SetOCOLinkedOrderServerOrderID(const 
char* NewValue)

{
strncpy(OCOLinkedOrderServerOrderID, NewValue, 

sizeof(OCOLinkedOrderServerOrderID) - 1);
}
/

*=======================================================
===================*/

OpenCloseTradeEnum s_OrderUpdate::GetOpenOrClose() 
const

{
if (Size < offsetof(s_OrderUpdate, OpenOrClose) 

+ sizeof(OpenOrClose))
return TRADE_UNSET;

return OpenOrClose;
}
/

*=======================================================
===================*/

t_DateTime s_OrderUpdate::GetOrderReceivedDateTime() 
const

{
if (Size < offsetof(s_OrderUpdate, 

OrderReceivedDateTime) + sizeof(OrderReceivedDateTime))
return 0;

return OrderReceivedDateTime;
}
/

*=======================================================
===================*/

const char* 
s_OrderUpdate::GetPreviousClientOrderID()



{
if (Size < offsetof(s_OrderUpdate, 

PreviousClientOrderID) + sizeof(PreviousClientOrderID))
return "";

PreviousClientOrderID[sizeof(PreviousClientOrderID) - 1] 
= '\0';

return PreviousClientOrderID;
}
/

*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_OrderUpdate::GetLatestTransactionDateTime() const

{
if (Size < offsetof(s_OrderUpdate, 

LatestTransactionDateTime) + 
sizeof(LatestTransactionDateTime))

return 0.0;

return LatestTransactionDateTime;
}
/

*=======================================================
===================*/

void s_OrderUpdate::SetPreviousClientOrderID(const 
char* NewValue)

{
strncpy(PreviousClientOrderID, NewValue, 

sizeof(PreviousClientOrderID) - 1);
}

/
*=======================================================
===================*/



const char* s_OrderUpdate::GetFreeFormText()
{

if (Size < offsetof(s_OrderUpdate, 
FreeFormText) + sizeof(FreeFormText))

return "";

FreeFormText[sizeof(FreeFormText) - 1] = '\0';

return FreeFormText;
}

/
*=======================================================
===================*/

void s_OrderUpdate::SetFreeFormText(const char* 
NewValue)

{
strncpy(FreeFormText, NewValue, 

sizeof(FreeFormText) - 1);
}

/
*=======================================================
===================*/

const char* s_OrderUpdate::GetUsername()
{

if (Size < offsetof(s_OrderUpdate, Username) + 
sizeof(Username))

return "";

Username[sizeof(Username) - 1] = '\0';

return Username;
}

/
*=======================================================



===================*/
void s_OrderUpdate::SetUsername(const char* 

NewValue)
{

strncpy(Username, NewValue, sizeof(Username) - 
1);

}

/
********************************************************
********************/

// s_OpenOrdersRequestReject

/
*=======================================================
===================*/

uint16_t s_OpenOrdersReject::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_OpenOrdersReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_OpenOrdersReject), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t s_OpenOrdersReject::GetRequestID() const
{

if (Size < offsetof(s_OpenOrdersReject, 



RequestID) + sizeof(RequestID))
return 0;

return RequestID;
}
/

*=======================================================
===================*/

void s_OpenOrdersReject::SetRejectText(const char* 
NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}
/

*=======================================================
===================*/

const char* s_OpenOrdersReject::GetRejectText()
{

if (Size < offsetof(s_OpenOrdersReject, 
RejectText) + sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}

/
********************************************************
********************/

// s_HistoricalOrderFillReport

/
*=======================================================
===================*/



uint16_t 
s_HistoricalOrderFillResponse::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_HistoricalOrderFillResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalOrderFillResponse), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillResponse::GetRequestID() const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetSymbol()

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, Symbol) + 



sizeof(Symbol))
return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_HistoricalOrderFillResponse::SetSymbol(const 
char* NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetExchange()

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void 



s_HistoricalOrderFillResponse::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillResponse::GetMessageNumber() const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, MessageNumber) + 
sizeof(MessageNumber))

return 0;

return MessageNumber;
}
/

*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillResponse::GetTotalNumberMessages() 
const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, 
TotalNumberMessages) + sizeof(TotalNumberMessages))

return 0;

return TotalNumberMessages;
}
/

*=======================================================
===================*/

const char* 



s_HistoricalOrderFillResponse::GetServerOrderID()
{

if (Size < 
offsetof(s_HistoricalOrderFillResponse, ServerOrderID) + 
sizeof(ServerOrderID))

return "";

ServerOrderID[sizeof(ServerOrderID) - 1] = 
'\0';

return ServerOrderID;
}

/
*=======================================================
===================*/

void 
s_HistoricalOrderFillResponse::SetServerOrderID(const 
char* NewValue)

{
strncpy(ServerOrderID, NewValue, 

sizeof(ServerOrderID) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetTradeAccount()

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, TradeAccount) + 
sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';



return TradeAccount;
}
/

*=======================================================
===================*/

void 
s_HistoricalOrderFillResponse::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}
/

*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetUniqueExecutionID()

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, 
UniqueExecutionID) + sizeof(UniqueExecutionID))

return "";

UniqueExecutionID[sizeof(UniqueExecutionID) - 
1] = '\0';

return UniqueExecutionID;
}
/

*=======================================================
===================*/

void 
s_HistoricalOrderFillResponse::SetUniqueExecutionID(cons
t char* NewValue)

{
strncpy(UniqueExecutionID, NewValue, 

sizeof(UniqueExecutionID) - 1);



}
/

*=======================================================
===================*/

double s_HistoricalOrderFillResponse::GetPrice() 
const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, Price) + 
sizeof(Price))

return 0;

return Price;
}
/

*=======================================================
===================*/

double s_HistoricalOrderFillResponse::GetQuantity() 
const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, Quantity) + 
sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================
===================*/

t_DateTime 
s_HistoricalOrderFillResponse::GetDateTime() const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, DateTime) + 
sizeof(DateTime))



return 0;

return DateTime;
}

/
*=======================================================
===================*/

BuySellEnum 
s_HistoricalOrderFillResponse::GetBuySell() const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, BuySell) + 
sizeof(BuySell))

return static_cast<BuySellEnum>(0);

return BuySell;
}

/
*=======================================================
===================*/

OpenCloseTradeEnum 
s_HistoricalOrderFillResponse::GetOpenClose() const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, OpenClose) + 
sizeof(OpenClose))

return static_cast<OpenCloseTradeEnum>(0);

return OpenClose;
}

/
*=======================================================
===================*/

uint8_t 



s_HistoricalOrderFillResponse::GetNoOrderFills() const
{

if (Size < 
offsetof(s_HistoricalOrderFillResponse, NoOrderFills) + 
sizeof(NoOrderFills))

return 0;

return NoOrderFills;
}

/
*=======================================================
===================*/

double 
s_HistoricalOrderFillResponse::GetHighPriceDuringPositio
n() const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, 
HighPriceDuringPosition) + 
sizeof(HighPriceDuringPosition))

return 0.0;

return HighPriceDuringPosition;
}

/
*=======================================================
===================*/

double 
s_HistoricalOrderFillResponse::GetLowPriceDuringPosition
() const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, 
LowPriceDuringPosition) + 
sizeof(LowPriceDuringPosition))



return 0.0;

return LowPriceDuringPosition;
}

/
*=======================================================
===================*/

double 
s_HistoricalOrderFillResponse::GetPositionQuantity() 
const

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, 
PositionQuantity) + sizeof(PositionQuantity))

return DBL_MAX;

return PositionQuantity;
}

/
*=======================================================
===================*/

void 
s_HistoricalOrderFillResponse::SetInfoText(const char* 
NewValue)

{
strncpy(InfoText, NewValue, sizeof(InfoText) - 

1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetInfoText()

{



if (Size < 
offsetof(s_HistoricalOrderFillResponse, InfoText) + 
sizeof(InfoText))

return "";

InfoText[sizeof(InfoText) - 1] = '\0';

return InfoText;
}

/
*=======================================================
===================*/

void 
s_HistoricalOrderFillResponse::SetUsername(const char* 
NewValue)

{
strncpy(Username, NewValue, sizeof(Username) - 

1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetUsername()

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, Username) + 
sizeof(Username))

return "";

Username[sizeof(Username) - 1] = '\0';

return Username;
}



/
*=======================================================
===================*/

void 
s_HistoricalOrderFillResponse::SetExchangeOrderID(const 
char* NewValue)

{
strncpy(ExchangeOrderID, NewValue, 

sizeof(ExchangeOrderID) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetExchangeOrderID()

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, ExchangeOrderID) 
+ sizeof(ExchangeOrderID))

return "";

ExchangeOrderID[sizeof(ExchangeOrderID) - 1] = 
'\0';

return ExchangeOrderID;
}

/
*=======================================================
===================*/

void 
s_HistoricalOrderFillResponse::SetSenderSubID(const 
char* NewValue)

{
strncpy(SenderSubID, NewValue, 

sizeof(SenderSubID) - 1);



}

/
*=======================================================
===================*/

const char* 
s_HistoricalOrderFillResponse::GetSenderSubID()

{
if (Size < 

offsetof(s_HistoricalOrderFillResponse, SenderSubID) + 
sizeof(SenderSubID))

return "";

SenderSubID[sizeof(SenderSubID) - 1] = '\0';

return SenderSubID;
}

/
********************************************************
********************/

// s_PositionUpdate

/
*=======================================================
===================*/

uint16_t s_PositionUpdate::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_PositionUpdate::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 



min(sizeof(s_PositionUpdate), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

void s_PositionUpdate::SetSymbol(const char* 
NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
*=======================================================
===================*/

void s_PositionUpdate::SetTradeAccount(const char* 
NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}
/

*=======================================================
===================*/

int32_t s_PositionUpdate::GetRequestID() const
{

if (Size < offsetof(s_PositionUpdate, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

const char* s_PositionUpdate::GetSymbol()



{
if (Size < offsetof(s_PositionUpdate, Symbol) + 

sizeof(Symbol))
return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}
/

*=======================================================
===================*/

const char* s_PositionUpdate::GetExchange()
{

if (Size < offsetof(s_PositionUpdate, Exchange) 
+ sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_PositionUpdate::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

int32_t s_PositionUpdate::GetMessageNumber() const
{



if (Size < offsetof(s_PositionUpdate, 
MessageNumber) + sizeof(MessageNumber))

return 0;

return MessageNumber;
}
/

*=======================================================
===================*/

int32_t s_PositionUpdate::GetTotalNumberMessages() 
const

{
if (Size < offsetof(s_PositionUpdate, 

TotalNumberMessages) + sizeof(TotalNumberMessages))
return 0;

return TotalNumberMessages;
}
/

*=======================================================
===================*/

const char* s_PositionUpdate::GetTradeAccount()
{

if (Size < offsetof(s_PositionUpdate, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}
/

*=======================================================
===================*/

void s_PositionUpdate::SetPositionIdentifier(const 
char* NewValue)

{



strncpy(PositionIdentifier, NewValue, 
sizeof(PositionIdentifier) - 1);

}
/

*=======================================================
===================*/

const char* 
s_PositionUpdate::GetPositionIdentifier()

{
if (Size < offsetof(s_PositionUpdate, 

PositionIdentifier) + sizeof(PositionIdentifier))
return "";

PositionIdentifier[sizeof(PositionIdentifier) - 
1] = '\0';

return PositionIdentifier;
}
/

*=======================================================
===================*/

double s_PositionUpdate::GetQuantity() const
{

if (Size < offsetof(s_PositionUpdate, Quantity) 
+ sizeof(Quantity))

return 0;

return Quantity;
}/

*=======================================================
===================*/

double s_PositionUpdate::GetAveragePrice() const
{

if (Size < offsetof(s_PositionUpdate, 
AveragePrice) + sizeof(AveragePrice))

return 0;



return AveragePrice;
}
/

*=======================================================
===================*/

uint8_t s_PositionUpdate::GetNoPositions() const
{

if (Size < offsetof(s_PositionUpdate, 
NoPositions) + sizeof(NoPositions))

return 0;

return NoPositions;
}
/

*=======================================================
===================*/

uint8_t s_PositionUpdate::GetUnsolicited() const
{

if (Size < offsetof(s_PositionUpdate, 
Unsolicited) + sizeof(Unsolicited))

return 0;

return Unsolicited;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetMarginRequirement() 
const

{
if (Size < offsetof(s_PositionUpdate, 

MarginRequirement) + sizeof(MarginRequirement))
return 0.0;

return MarginRequirement;
}



/
*=======================================================
===================*/

t_DateTime4Byte s_PositionUpdate::GetEntryDateTime() 
const

{
if (Size < offsetof(s_PositionUpdate, 

EntryDateTime) + sizeof(EntryDateTime))
return 0;

return EntryDateTime;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetOpenProfitLoss() const
{

if (Size < offsetof(s_PositionUpdate, 
OpenProfitLoss) + sizeof(OpenProfitLoss))

return 0.0;

return OpenProfitLoss;
}

/
*=======================================================
===================*/

double 
s_PositionUpdate::GetHighPriceDuringPosition() const

{
if (Size < offsetof(s_PositionUpdate, 

HighPriceDuringPosition) + 
sizeof(HighPriceDuringPosition))

return 0.0;



return HighPriceDuringPosition;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetLowPriceDuringPosition() 
const

{
if (Size < offsetof(s_PositionUpdate, 

LowPriceDuringPosition) + 
sizeof(LowPriceDuringPosition))

return 0.0;

return LowPriceDuringPosition;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetQuantityLimit() const
{

if (Size < offsetof(s_PositionUpdate, 
QuantityLimit) + sizeof(QuantityLimit))

return 0.0;

return QuantityLimit;
}

/
*=======================================================
===================*/

double 
s_PositionUpdate::GetMaxPotentialPostionQuantity() const

{
if (Size < offsetof(s_PositionUpdate, 

MaxPotentialPostionQuantity) + 



sizeof(MaxPotentialPostionQuantity))
return 0.0;

return MaxPotentialPostionQuantity;
}

/
********************************************************
********************/

// s_AddCorrectingOrderFill

/
*=======================================================
===================*/

uint16_t s_AddCorrectingOrderFill::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_AddCorrectingOrderFill::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_AddCorrectingOrderFill), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

void s_AddCorrectingOrderFill::SetSymbol(const char* 
NewValue)

{



strncpy(Symbol, NewValue, sizeof(Symbol) - 1);
}
/

*=======================================================
===================*/

const char* s_AddCorrectingOrderFill::GetSymbol()
{

if (Size < offsetof(s_AddCorrectingOrderFill, 
Symbol) + sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}
/

*=======================================================
===================*/

void s_AddCorrectingOrderFill::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

const char* s_AddCorrectingOrderFill::GetExchange()
{

if (Size < offsetof(s_AddCorrectingOrderFill, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}



/
*=======================================================
===================*/

void s_AddCorrectingOrderFill::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}
/

*=======================================================
===================*/

const char* 
s_AddCorrectingOrderFill::GetTradeAccount()

{
if (Size < offsetof(s_AddCorrectingOrderFill, 

TradeAccount) + sizeof(TradeAccount))
return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}
/

*=======================================================
===================*/

void 
s_AddCorrectingOrderFill::SetClientOrderID(const char* 
NewValue)

{
strncpy(ClientOrderID, NewValue, 

sizeof(ClientOrderID) - 1);
}
/

*=======================================================
===================*/

const char* 



s_AddCorrectingOrderFill::GetClientOrderID()
{

if (Size < offsetof(s_AddCorrectingOrderFill, 
ClientOrderID) + sizeof(ClientOrderID))

return "";

ClientOrderID[sizeof(ClientOrderID) - 1] = 
'\0';

return ClientOrderID;
}
/

*=======================================================
===================*/

DTC::BuySellEnum 
s_AddCorrectingOrderFill::GetBuySell() const

{
if (Size < offsetof(s_AddCorrectingOrderFill, 

BuySell) + sizeof(BuySell))
return DTC::BUY_SELL_UNSET;

return BuySell;
}
/

*=======================================================
===================*/

double s_AddCorrectingOrderFill::GetFillPrice() 
const

{
if (Size < offsetof(s_AddCorrectingOrderFill, 

FillPrice) + sizeof(FillPrice))
return 0;

return FillPrice;
}
/

*=======================================================



===================*/
double s_AddCorrectingOrderFill::GetFillQuantity() 

const
{

if (Size < offsetof(s_AddCorrectingOrderFill, 
FillQuantity) + sizeof(FillQuantity))

return 0;

return FillQuantity;
}
/

*=======================================================
===================*/

void s_AddCorrectingOrderFill::SetFreeFormText(const 
char* NewValue)

{
strncpy(FreeFormText, NewValue, 

sizeof(FreeFormText) - 1);
}
/

*=======================================================
===================*/

const char* 
s_AddCorrectingOrderFill::GetFreeFormText()

{
if (Size < offsetof(s_AddCorrectingOrderFill, 

FreeFormText) + sizeof(FreeFormText))
return "";

FreeFormText[sizeof(FreeFormText) - 1] = '\0';

return FreeFormText;
}

/
********************************************************



********************/
// s_CorrectingOrderFillResponse

/
*=======================================================
===================*/

uint16_t 
s_CorrectingOrderFillResponse::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_CorrectingOrderFillResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_CorrectingOrderFillResponse), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

void 
s_CorrectingOrderFillResponse::SetClientOrderID(const 
char* NewValue)

{
strncpy(ClientOrderID, NewValue, 

sizeof(ClientOrderID) - 1);
}
/

*=======================================================
===================*/

const char* 



s_CorrectingOrderFillResponse::GetClientOrderID()
{

if (Size < 
offsetof(s_CorrectingOrderFillResponse, ClientOrderID) + 
sizeof(ClientOrderID))

return "";

ClientOrderID[sizeof(ClientOrderID) - 1] = 
'\0';

return ClientOrderID;
}

/
*=======================================================
===================*/

void 
s_CorrectingOrderFillResponse::SetResultText(const char* 
NewValue)

{
strncpy(ResultText, NewValue, 

sizeof(ResultText) - 1);
}
/

*=======================================================
===================*/

const char* 
s_CorrectingOrderFillResponse::GetResultText()

{
if (Size < 

offsetof(s_CorrectingOrderFillResponse, ResultText) + 
sizeof(ResultText))

return "";

ResultText[sizeof(ResultText) - 1] = '\0';

return ResultText;



}

/
*=======================================================
===================*/

uint8_t s_CorrectingOrderFillResponse::GetIsError() 
const

{
if (Size < 

offsetof(s_CorrectingOrderFillResponse, IsError) + 
sizeof(IsError))

return 0;

return IsError;
}

/
********************************************************
********************/

// s_AccountsRequest

/
*=======================================================
===================*/

uint16_t s_TradeAccountsRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_TradeAccountsRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 



min(sizeof(s_TradeAccountsRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

int32_t s_TradeAccountsRequest::GetRequestID() const
{

if (Size < offsetof(s_TradeAccountsRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_AccountListResponse

/
*=======================================================
===================*/

uint16_t s_TradeAccountResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_TradeAccountResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 



min(sizeof(s_TradeAccountResponse), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t s_TradeAccountResponse::GetMessageNumber() 
const

{
if (Size < offsetof(s_TradeAccountResponse, 

MessageNumber) + sizeof(MessageNumber))
return 0;

return MessageNumber;
}
/

*=======================================================
===================*/

int32_t 
s_TradeAccountResponse::GetTotalNumberMessages() const

{
if (Size < offsetof(s_TradeAccountResponse, 

TotalNumberMessages) + sizeof(TotalNumberMessages))
return 0;

return TotalNumberMessages;
}
/

*=======================================================
===================*/

void s_TradeAccountResponse::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}
/



*=======================================================
===================*/

const char* 
s_TradeAccountResponse::GetTradeAccount()

{
if (Size < offsetof(s_TradeAccountResponse, 

TradeAccount) + sizeof(TradeAccount))
return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}
/

*=======================================================
===================*/

int32_t s_TradeAccountResponse::GetRequestID() const
{

if (Size < offsetof(s_TradeAccountResponse, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_ExchangeListRequest

/
*=======================================================
===================*/

uint16_t s_ExchangeListRequest::GetMessageSize() 
const

{
return Size;



}

/
*=======================================================
===================*/

void s_ExchangeListRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_ExchangeListRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t s_ExchangeListRequest::GetRequestID() const
{

if (Size < offsetof(s_ExchangeListRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_ExchangeListResponse

/
*=======================================================
===================*/

uint16_t s_ExchangeListResponse::GetMessageSize() 
const

{
return Size;



}

/
*=======================================================
===================*/

void s_ExchangeListResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_ExchangeListResponse), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* s_ExchangeListResponse::GetExchange()
{

if (Size < offsetof(s_ExchangeListResponse, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_ExchangeListResponse::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}



/
*=======================================================
===================*/

const char* s_ExchangeListResponse::GetDescription()
{

if (Size < offsetof(s_ExchangeListResponse, 
Description) + sizeof(Description))

return "";

Description[sizeof(Exchange) - 1] = '\0';

return Description;
}

/
*=======================================================
===================*/

void s_ExchangeListResponse::SetDescription(const 
char* NewValue)

{
strncpy(Description, NewValue, 

sizeof(Description) - 1);
}
/

*=======================================================
===================*/

int32_t s_ExchangeListResponse::GetRequestID() const
{

if (Size < offsetof(s_ExchangeListResponse, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/



uint8_t s_ExchangeListResponse::GetIsFinalMessage() 
const

{
if (Size < offsetof(s_ExchangeListResponse, 

IsFinalMessage) + sizeof(IsFinalMessage))
return 0;

return IsFinalMessage;
}

/
********************************************************
********************/

// s_SymbolsForExchangeRequest

/
*=======================================================
===================*/

uint16_t 
s_SymbolsForExchangeRequest::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_SymbolsForExchangeRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_SymbolsForExchangeRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================



===================*/
int32_t s_SymbolsForExchangeRequest::GetRequestID() 

const
{

if (Size < 
offsetof(s_SymbolsForExchangeRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

const char* 
s_SymbolsForExchangeRequest::GetExchange()

{
if (Size < 

offsetof(s_SymbolsForExchangeRequest, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_SymbolsForExchangeRequest::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}



/
*=======================================================
===================*/

SecurityTypeEnum 
s_SymbolsForExchangeRequest::GetSecurityType() const

{
if (Size < 

offsetof(s_SymbolsForExchangeRequest, SecurityType) + 
sizeof(SecurityType))

return static_cast<SecurityTypeEnum>(0);

return SecurityType;
}

/
*=======================================================
===================*/

RequestActionEnum 
s_SymbolsForExchangeRequest::GetRequestAction() const

{
if (Size < 

offsetof(s_SymbolsForExchangeRequest, RequestAction) + 
sizeof(RequestAction))

return RequestActionEnum::SUBSCRIBE;

return RequestAction;
}

/
*=======================================================
===================*/

const char* s_SymbolsForExchangeRequest::GetSymbol()
{

if (Size < 
offsetof(s_SymbolsForExchangeRequest, Symbol) + 
sizeof(Symbol))



return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_SymbolsForExchangeRequest::SetSymbol(const 
char* NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
********************************************************
********************/

// s_UnderlyingSymbolsForExchangeRequest

/
*=======================================================
===================*/

uint16_t 
s_UnderlyingSymbolsForExchangeRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_UnderlyingSymbolsForExchangeRequest::CopyFrom(void* 
p_SourceData)



{
memcpy(this, p_SourceData, 

min(sizeof(s_UnderlyingSymbolsForExchangeRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t 
s_UnderlyingSymbolsForExchangeRequest::GetRequestID() 
const

{
if (Size < 

offsetof(s_UnderlyingSymbolsForExchangeRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

const char* 
s_UnderlyingSymbolsForExchangeRequest::GetExchange()

{
if (Size < 

offsetof(s_UnderlyingSymbolsForExchangeRequest, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/



*=======================================================
===================*/

void 
s_UnderlyingSymbolsForExchangeRequest::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

SecurityTypeEnum 
s_UnderlyingSymbolsForExchangeRequest::GetSecurityType() 
const

{
if (Size < 

offsetof(s_UnderlyingSymbolsForExchangeRequest, 
SecurityType) + sizeof(SecurityType))

return static_cast<SecurityTypeEnum>(0);

return SecurityType;
}

/
********************************************************
********************/

// s_SymbolsForUnderlyingRequest

/
*=======================================================
===================*/

uint16_t 
s_SymbolsForUnderlyingRequest::GetMessageSize() const

{
return Size;

}



/
*=======================================================
===================*/

void s_SymbolsForUnderlyingRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_SymbolsForUnderlyingRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t 
s_SymbolsForUnderlyingRequest::GetRequestID() const

{
if (Size < 

offsetof(s_SymbolsForUnderlyingRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

const char* 
s_SymbolsForUnderlyingRequest::GetExchange()

{
if (Size < 

offsetof(s_SymbolsForUnderlyingRequest, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';



return Exchange;
}
/

*=======================================================
===================*/

void 
s_SymbolsForUnderlyingRequest::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

void 
s_SymbolsForUnderlyingRequest::SetUnderlyingSymbol(const 
char* NewValue)

{
strncpy(UnderlyingSymbol, NewValue, 

sizeof(UnderlyingSymbol) - 1);
}
/

*=======================================================
===================*/

const char* 
s_SymbolsForUnderlyingRequest::GetUnderlyingSymbol()

{
if (Size < 

offsetof(s_SymbolsForUnderlyingRequest, 
UnderlyingSymbol) + sizeof(UnderlyingSymbol))

return "";

UnderlyingSymbol[sizeof(UnderlyingSymbol) - 1] 
= '\0';

return UnderlyingSymbol;



}

/
*=======================================================
===================*/

SecurityTypeEnum 
s_SymbolsForUnderlyingRequest::GetSecurityType() const

{
if (Size < 

offsetof(s_SymbolsForUnderlyingRequest, SecurityType) + 
sizeof(SecurityType))

return static_cast<SecurityTypeEnum>(0);

return SecurityType;
}

/
********************************************************
********************/

// s_SymbolSearchRequest

/
*=======================================================
===================*/

uint16_t s_SymbolSearchRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_SymbolSearchRequest::CopyFrom(void* 
p_SourceData)



{
memcpy(this, p_SourceData, 

min(sizeof(s_SymbolSearchRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* s_SymbolSearchRequest::GetExchange()
{

if (Size < offsetof(s_SymbolSearchRequest, 
Exchange) + sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_SymbolSearchRequest::SetExchange(const char* 
NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}

/
*=======================================================
===================*/

const char* s_SymbolSearchRequest::GetSearchText()
{

if (Size < offsetof(s_SymbolSearchRequest, 
SearchText) + sizeof(SearchText))



return "";

SearchText[sizeof(SearchText) - 1] = '\0';

return SearchText;
}

/
*=======================================================
===================*/

void s_SymbolSearchRequest::SetSearchText(const 
char* NewValue)

{
strncpy(SearchText, NewValue, 

sizeof(SearchText) - 1);
}

/
*=======================================================
===================*/

int32_t s_SymbolSearchRequest::GetRequestID() const
{

if (Size < offsetof(s_SymbolSearchRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

SecurityTypeEnum 
s_SymbolSearchRequest::GetSecurityType() const

{
if (Size < offsetof(s_SymbolSearchRequest, 

SecurityType) + sizeof(SecurityType))



return static_cast<SecurityTypeEnum>(0);

return SecurityType;
}

/
*=======================================================
===================*/

SearchTypeEnum 
s_SymbolSearchRequest::GetSearchType() const

{
if (Size < offsetof(s_SymbolSearchRequest, 

SearchType) + sizeof(SearchType))
return static_cast<SearchTypeEnum>(0);

return SearchType;
}

/
********************************************************
********************/

// s_SecurityDefinitionForSymbolRequest

/
*=======================================================
===================*/

uint16_t 
s_SecurityDefinitionForSymbolRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 



s_SecurityDefinitionForSymbolRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_SecurityDefinitionForSymbolRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* 
s_SecurityDefinitionForSymbolRequest::GetSymbol()

{
if (Size < 

offsetof(s_SecurityDefinitionForSymbolRequest, Symbol) + 
sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void 
s_SecurityDefinitionForSymbolRequest::SetSymbol(const 
char* NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
*=======================================================
===================*/



const char* 
s_SecurityDefinitionForSymbolRequest::GetExchange()

{
if (Size < 

offsetof(s_SecurityDefinitionForSymbolRequest, Exchange) 
+ sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void 
s_SecurityDefinitionForSymbolRequest::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

int32_t 
s_SecurityDefinitionForSymbolRequest::GetRequestID() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionForSymbolRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}



/
********************************************************
********************/

// s_SecurityDefinitionResponse

/
*=======================================================
===================*/

uint16_t 
s_SecurityDefinitionResponse::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_SecurityDefinitionResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_SecurityDefinitionResponse), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

int32_t s_SecurityDefinitionResponse::GetRequestID() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, RequestID) + 
sizeof(RequestID))

return 0;



return RequestID;
}

/
*=======================================================
===================*/

const char* 
s_SecurityDefinitionResponse::GetSymbol()

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, Symbol) + 
sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';  // Ensure 
that the null terminator exists

return Symbol;
}

/
*=======================================================
===================*/

void s_SecurityDefinitionResponse::SetSymbol(const 
char* NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/
*=======================================================
===================*/

const char* 
s_SecurityDefinitionResponse::GetExchange()

{
if (Size < 



offsetof(s_SecurityDefinitionResponse, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';  // 
Ensure that the null terminator exists

return Exchange;
}

/
*=======================================================
===================*/

void s_SecurityDefinitionResponse::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}

/
*=======================================================
===================*/

SecurityTypeEnum 
s_SecurityDefinitionResponse::GetSecurityType() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, SecurityType) + 
sizeof(SecurityType))

return SECURITY_TYPE_UNSET;

return SecurityType;
}

/
*=======================================================
===================*/



const char* 
s_SecurityDefinitionResponse::GetDescription()

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, Description) + 
sizeof(Description))

return "";

Description[sizeof(Description) - 1] = 
'\0';  // Ensure that the null terminator exists

return Description;
}

/
*=======================================================
===================*/

void 
s_SecurityDefinitionResponse::SetDescription(const char* 
NewValue)

{
strncpy(Description, NewValue, 

sizeof(Description) - 1);
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetMinPriceIncrement() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
MinPriceIncrement) + sizeof(MinPriceIncrement))

return 0;



return MinPriceIncrement;
}

/
*=======================================================
===================*/

PriceDisplayFormatEnum 
s_SecurityDefinitionResponse::GetPriceDisplayFormat() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
PriceDisplayFormat) + sizeof(PriceDisplayFormat))

return PRICE_DISPLAY_FORMAT_UNSET;

return PriceDisplayFormat;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetCurrencyValuePerIncreme
nt() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
CurrencyValuePerIncrement) + 
sizeof(CurrencyValuePerIncrement))

return 0;

return CurrencyValuePerIncrement;
}

/
*=======================================================
===================*/



uint8_t 
s_SecurityDefinitionResponse::GetIsFinalMessage() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, IsFinalMessage) + 
sizeof(IsFinalMessage))

return 0;

return IsFinalMessage;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetFloatToIntPriceMultipli
er() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
FloatToIntPriceMultiplier) + 
sizeof(FloatToIntPriceMultiplier))

return 1.0f;

return FloatToIntPriceMultiplier;
}
/

*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetIntToFloatPriceDivisor(
) const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
IntToFloatPriceDivisor) + 
sizeof(IntToFloatPriceDivisor))



return 1.0f;

return IntToFloatPriceDivisor;
}

/
*=======================================================
===================*/

const char* 
s_SecurityDefinitionResponse::GetUnderlyingSymbol()

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, UnderlyingSymbol) 
+ sizeof(UnderlyingSymbol))

return "";

UnderlyingSymbol[sizeof(UnderlyingSymbol) - 1] 
= '\0';  // Ensure that the null terminator exists

return UnderlyingSymbol;
}

/
*=======================================================
===================*/

void 
s_SecurityDefinitionResponse::SetUnderlyingSymbol(const 
char* NewValue)

{
strncpy(UnderlyingSymbol, NewValue, 

sizeof(UnderlyingSymbol) - 1);
}

/
*=======================================================
===================*/

uint8_t 



s_SecurityDefinitionResponse::GetUpdatesBidAskOnly() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
UpdatesBidAskOnly) + sizeof(UpdatesBidAskOnly))

return 0;

return UpdatesBidAskOnly;
}

/
*=======================================================
===================*/

float s_SecurityDefinitionResponse::GetStrikePrice() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, StrikePrice) + 
sizeof(StrikePrice))

return 0.0;

return StrikePrice;
}

/
*=======================================================
===================*/

PutCallEnum 
s_SecurityDefinitionResponse::GetPutOrCall() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, PutOrCall) + 
sizeof(PutOrCall))

return PC_UNSET;



return PutOrCall;
}

/
*=======================================================
===================*/

uint32_t 
s_SecurityDefinitionResponse::GetShortInterest() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, ShortInterest) + 
sizeof(ShortInterest))

return 0;

return ShortInterest;
}

/
*=======================================================
===================*/

t_DateTime4Byte 
s_SecurityDefinitionResponse::GetSecurityExpirationDate(
) const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
SecurityExpirationDate) + 
sizeof(SecurityExpirationDate))

return 0;

return SecurityExpirationDate;
}



/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetBuyRolloverInterest() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
BuyRolloverInterest) + sizeof(BuyRolloverInterest))

return 0.0;

return BuyRolloverInterest;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetSellRolloverInterest() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
SellRolloverInterest) + sizeof(SellRolloverInterest))

return 0.0;

return SellRolloverInterest;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetEarningsPerShare() 
const

{



if (Size < 
offsetof(s_SecurityDefinitionResponse, EarningsPerShare) 
+ sizeof(EarningsPerShare))

return 0.0;

return EarningsPerShare;
}

/
*=======================================================
===================*/

uint32_t 
s_SecurityDefinitionResponse::GetSharesOutstanding() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
SharesOutstanding) + sizeof(SharesOutstanding))

return 0;

return SharesOutstanding;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetIntToFloatQuantityDivis
or() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
IntToFloatQuantityDivisor) + 
sizeof(IntToFloatQuantityDivisor))

return 0.0;

return IntToFloatQuantityDivisor;



}

/
*=======================================================
===================*/

uint8_t 
s_SecurityDefinitionResponse::GetHasMarketDepthData() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
HasMarketDepthData) + sizeof(HasMarketDepthData))

return 1;

return HasMarketDepthData;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetDisplayPriceMultiplier(
) const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
DisplayPriceMultiplier) + 
sizeof(DisplayPriceMultiplier))

return 1.0;

return DisplayPriceMultiplier;
}

/
*=======================================================
===================*/

const char* 



s_SecurityDefinitionResponse::GetExchangeSymbol()
{

if (Size < 
offsetof(s_SecurityDefinitionResponse, ExchangeSymbol) + 
sizeof(ExchangeSymbol))

return "";

ExchangeSymbol[sizeof(ExchangeSymbol) - 1] = 
'\0';  // Ensure that the null terminator exists

return ExchangeSymbol;
}

/
*=======================================================
===================*/

void 
s_SecurityDefinitionResponse::SetExchangeSymbol(const 
char* NewValue)

{
strncpy(ExchangeSymbol, NewValue, 

sizeof(ExchangeSymbol) - 1);
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetInitialMarginRequiremen
t() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
InitialMarginRequirement) + 
sizeof(InitialMarginRequirement))

return 0.0;



return InitialMarginRequirement;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetMaintenanceMarginRequir
ement() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
MaintenanceMarginRequirement) + 
sizeof(MaintenanceMarginRequirement))

return 0.0;

return MaintenanceMarginRequirement;
}

/
*=======================================================
===================*/

const char* 
s_SecurityDefinitionResponse::GetCurrency()

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, Currency) + 
sizeof(Currency))

return "";

Currency[sizeof(Currency) - 1] = '\0';  // 
Ensure that the null terminator exists

return Currency;
}

/



*=======================================================
===================*/

void s_SecurityDefinitionResponse::SetCurrency(const 
char* NewValue)

{
strncpy(Currency, NewValue, sizeof(Currency) - 

1);
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetContractSize() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, ContractSize) + 
sizeof(ContractSize))

return 0.0;

return ContractSize;
}

/
*=======================================================
===================*/

uint32_t 
s_SecurityDefinitionResponse::GetOpenInterest() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, OpenInterest) + 
sizeof(OpenInterest))

return 0;

return OpenInterest;
}



/
*=======================================================
===================*/

t_DateTime4Byte 
s_SecurityDefinitionResponse::GetRolloverDate() const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, RolloverDate) + 
sizeof(RolloverDate))

return 0;

return RolloverDate;
}

/
*=======================================================
===================*/

uint8_t s_SecurityDefinitionResponse::GetIsDelayed() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, IsDelayed) + 
sizeof(IsDelayed))

return 0;

return IsDelayed;
}

/
*=======================================================
===================*/

int64_t 
s_SecurityDefinitionResponse::GetSecurityIdentifier() 
const

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 



SecurityIdentifier) + sizeof(SecurityIdentifier))
return 0;

return SecurityIdentifier;
}

/
*=======================================================
===================*/

const char* 
s_SecurityDefinitionResponse::GetProductIdentifier()

{
if (Size < 

offsetof(s_SecurityDefinitionResponse, 
ProductIdentifier) + sizeof(ProductIdentifier))

return "";

ProductIdentifier[sizeof(ProductIdentifier) - 
1] = '\0';  // Ensure that the null terminator exists

return ProductIdentifier;
}

/
*=======================================================
===================*/

void 
s_SecurityDefinitionResponse::SetProductIdentifier(const 
char* NewValue)

{
strncpy(ProductIdentifier, NewValue, 

sizeof(ProductIdentifier) - 1);
}

/
********************************************************
********************/



// s_SecurityDefinitionReject

/
*=======================================================
===================*/

uint16_t 
s_SecurityDefinitionReject::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_SecurityDefinitionReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_SecurityDefinitionReject), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_SecurityDefinitionReject::GetRequestID() 
const

{
return RequestID;

}

/
*=======================================================
===================*/

void s_SecurityDefinitionReject::SetRejectText(const 
char* NewValue)

{



strncpy(RejectText, NewValue, 
sizeof(RejectText) - 1);

}

/
*=======================================================
===================*/

const char* 
s_SecurityDefinitionReject::GetRejectText()

{
if (Size < offsetof(s_SecurityDefinitionReject, 

RejectText) + sizeof(RejectText))
return "";

RejectText[sizeof(RejectText) - 1] = '\0';  // 
Ensure that the null terminator exists

return RejectText;
}

/
********************************************************
********************/

// s_AccountBalanceRequest

/
*=======================================================
===================*/

uint16_t s_AccountBalanceRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/



void s_AccountBalanceRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_AccountBalanceRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

int32_t s_AccountBalanceRequest::GetRequestID() 
const

{
return RequestID;

}

/
*=======================================================
===================*/

void s_AccountBalanceRequest::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_AccountBalanceRequest::GetTradeAccount()

{
if (Size < offsetof(s_AccountBalanceRequest, 

TradeAccount) + sizeof(TradeAccount))
return "";



TradeAccount[sizeof(TradeAccount) - 1] = 
'\0';  // Ensure that the null terminator exists

return TradeAccount;
}

/
********************************************************
********************/

// s_AccountBalanceReject

/
*=======================================================
===================*/

uint16_t s_AccountBalanceReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_AccountBalanceReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_AccountBalanceReject), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

uint32_t s_AccountBalanceReject::GetRequestID() 
const

{



return RequestID;
}

/
*=======================================================
===================*/

void s_AccountBalanceReject::SetRejectText(const 
char* NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
*=======================================================
===================*/

const char* s_AccountBalanceReject::GetRejectText()
{

if (Size < offsetof(s_AccountBalanceReject, 
RejectText) + sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';  // 
Ensure that the null terminator exists

return RejectText;
}

/
********************************************************
********************/

// s_AccountBalanceUpdate

/
*=======================================================
===================*/



uint16_t s_AccountBalanceUpdate::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_AccountBalanceUpdate::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_AccountBalanceUpdate), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

void 
s_AccountBalanceUpdate::SetAccountCurrency(const char* 
NewValue)

{
strncpy(AccountCurrency, NewValue, 

sizeof(AccountCurrency) - 1);
}
/

*=======================================================
===================*/

void s_AccountBalanceUpdate::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}
/



*=======================================================
===================*/

const char* 
s_AccountBalanceUpdate::GetAccountCurrency()

{
if (Size < offsetof(s_AccountBalanceUpdate, 

AccountCurrency) + sizeof(AccountCurrency))
return "";

AccountCurrency[sizeof(AccountCurrency) - 1] = 
'\0';  // Ensure that the null terminator exists

return AccountCurrency;
}
/

*=======================================================
===================*/

const char* 
s_AccountBalanceUpdate::GetTradeAccount()

{
if (Size < offsetof(s_AccountBalanceUpdate, 

TradeAccount) + sizeof(TradeAccount))
return "";

TradeAccount[sizeof(TradeAccount) - 1] = 
'\0';  // Ensure that the null terminator exists

return TradeAccount;
}

/
*=======================================================
===================*/

int32_t s_AccountBalanceUpdate::GetRequestID() const
{

return RequestID;
}



/
*=======================================================
===================*/

double s_AccountBalanceUpdate::GetCashBalance() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

CashBalance) + sizeof(CashBalance))
return 0;

return CashBalance;
}
/

*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetBalanceAvailableForNewPositio
ns() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

BalanceAvailableForNewPositions) + 
sizeof(BalanceAvailableForNewPositions))

return 0;

return BalanceAvailableForNewPositions;
}
/

*=======================================================
===================*/

double s_AccountBalanceUpdate::GetSecuritiesValue() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

SecuritiesValue) + sizeof(SecuritiesValue))
return 0;



return SecuritiesValue;
}
/

*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetMarginRequirement() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

MarginRequirement) + sizeof(MarginRequirement))
return 0;

return MarginRequirement;
}

/
*=======================================================
===================*/

int32_t 
s_AccountBalanceUpdate::GetTotalNumberMessages() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

TotalNumberMessages) + sizeof(TotalNumberMessages))
return 0;

return TotalNumberMessages;
}

/
*=======================================================
===================*/

int32_t s_AccountBalanceUpdate::GetMessageNumber() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

MessageNumber) + sizeof(MessageNumber))
return 0;



return MessageNumber;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetNoAccountBalances() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

NoAccountBalances) + sizeof(NoAccountBalances))
return 0;

return NoAccountBalances;
}

/
*=======================================================
===================*/

uint8_t s_AccountBalanceUpdate::GetUnsolicited() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

Unsolicited) + sizeof(Unsolicited))
return 0;

return Unsolicited;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetOpenPositionsProfitLoss() 
const

{



if (Size < offsetof(s_AccountBalanceUpdate, 
OpenPositionsProfitLoss) + 
sizeof(OpenPositionsProfitLoss))

return 0.0;

return OpenPositionsProfitLoss;
}

/
*=======================================================
===================*/

double s_AccountBalanceUpdate::GetDailyProfitLoss() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

DailyProfitLoss) + sizeof(DailyProfitLoss))
return 0.0;

return DailyProfitLoss;
}

/
*=======================================================
===================*/

void s_AccountBalanceUpdate::SetInfoText(const char* 
NewValue)

{
strncpy(InfoText, NewValue, sizeof(InfoText) - 

1);
}

/
*=======================================================
===================*/

const char* s_AccountBalanceUpdate::GetInfoText()
{

if (Size < offsetof(s_AccountBalanceUpdate, 



InfoText) + sizeof(InfoText))
return "";

InfoText[sizeof(InfoText) - 1] = '\0';  // 
Ensure that the null terminator exists

return InfoText;
}

/
*=======================================================
===================*/

uint64_t 
s_AccountBalanceUpdate::GetTransactionIdentifier() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

TransactionIdentifier) + sizeof(TransactionIdentifier))
return 0;

return TransactionIdentifier;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetDailyNetLossLimit() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

DailyNetLossLimit) + sizeof(DailyNetLossLimit))
return 0.0;

return DailyNetLossLimit;
}

/
*=======================================================



===================*/
double 

s_AccountBalanceUpdate::GetTrailingAccountValueToLimitPo
sitions() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

TrailingAccountValueToLimitPositions) + 
sizeof(TrailingAccountValueToLimitPositions))

return 0.0;

return TrailingAccountValueToLimitPositions;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetDailyNetLossLimitReached() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

DailyNetLossLimitReached) + 
sizeof(DailyNetLossLimitReached))

return 0;

return DailyNetLossLimitReached;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetIsUnderRequiredMargin() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

IsUnderRequiredMargin) + sizeof(IsUnderRequiredMargin))
return 0;



return IsUnderRequiredMargin;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetClosePositionsAtEndOfDay() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

ClosePositionsAtEndOfDay) + 
sizeof(ClosePositionsAtEndOfDay))

return 0;

return ClosePositionsAtEndOfDay;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetTradingIsDisabled() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

TradingIsDisabled) + sizeof(TradingIsDisabled))
return 0;

return TradingIsDisabled;
}

/
*=======================================================
===================*/

void s_AccountBalanceUpdate::SetDescription(const 
char* NewValue)



{
strncpy(Description, NewValue, 

sizeof(Description) - 1);
}

/
*=======================================================
===================*/

const char* s_AccountBalanceUpdate::GetDescription()
{

if (Size < offsetof(s_AccountBalanceUpdate, 
Description) + sizeof(Description))

return "";

Description[sizeof(Description) - 1] = 
'\0';  // Ensure that the null terminator exists

return Description;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetIsUnderRequiredAccountValue() 
const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

IsUnderRequiredAccountValue) + 
sizeof(IsUnderRequiredAccountValue))

return 0;

return IsUnderRequiredAccountValue;
}

/
*=======================================================



===================*/
DTC::t_DateTimeWithMicrosecondsInt 

s_AccountBalanceUpdate::GetTransactionDateTime() const
{

if (Size < offsetof(s_AccountBalanceUpdate, 
TransactionDateTime) + sizeof(TransactionDateTime))

return 0;

return TransactionDateTime;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetMarginRequirementFull() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

MarginRequirementFull) + sizeof(MarginRequirementFull))
return 0.0;

return MarginRequirementFull;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetMarginRequirementFullPosition
sOnly() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

MarginRequirementFullPositionsOnly) + 
sizeof(MarginRequirementFullPositionsOnly))

return 0.0;

return MarginRequirementFullPositionsOnly;



}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetPeakMarginRequirement() const

{
if (Size < offsetof(s_AccountBalanceUpdate, 

PeakMarginRequirement) + sizeof(PeakMarginRequirement))
return 0.0;

return PeakMarginRequirement;
}

/
*=======================================================
===================*/

void 
s_AccountBalanceUpdate::SetIntroducingBroker(const char* 
NewValue)

{
strncpy(IntroducingBroker, NewValue, 

sizeof(IntroducingBroker) - 1);
}

/
*=======================================================
===================*/

const char* 
s_AccountBalanceUpdate::GetIntroducingBroker()

{
if (Size < offsetof(s_AccountBalanceUpdate, 

IntroducingBroker) + sizeof(IntroducingBroker))
return "";

IntroducingBroker[sizeof(IntroducingBroker) - 



1] = '\0';  // Ensure that the null terminator exists

return IntroducingBroker;
}

/
********************************************************
********************/

// struct s_AccountBalanceAdjustment

/
*=======================================================
===================*/

uint16_t 
s_AccountBalanceAdjustment::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_AccountBalanceAdjustment::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_AccountBalanceAdjustment), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t s_AccountBalanceAdjustment::GetRequestID() 
const

{
if (Size < offsetof(s_AccountBalanceAdjustment, 



RequestID) + sizeof(RequestID))
return 0;

return RequestID;
}

/
*=======================================================
===================*/

void 
s_AccountBalanceAdjustment::SetTradeAccount(const char* 
NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_AccountBalanceAdjustment::GetTradeAccount()

{
if (Size < offsetof(s_AccountBalanceAdjustment, 

TradeAccount) + sizeof(TradeAccount))
return "";

TradeAccount[sizeof(TradeAccount) - 1] = 
'\0';  // Ensure that the null terminator exists

return TradeAccount;
}

/
*=======================================================
===================*/

double s_AccountBalanceAdjustment::GetCreditAmount() 



const
{

if (Size < offsetof(s_AccountBalanceAdjustment, 
CreditAmount) + sizeof(CreditAmount))

return 0.0;

return CreditAmount;
}

/
*=======================================================
===================*/

double s_AccountBalanceAdjustment::GetDebitAmount() 
const

{
if (Size < offsetof(s_AccountBalanceAdjustment, 

DebitAmount) + sizeof(DebitAmount))
return 0.0;

return DebitAmount;
}

/
*=======================================================
===================*/

void s_AccountBalanceAdjustment::SetCurrency(const 
char* NewValue)

{
strncpy(Currency, NewValue, sizeof(Currency) - 

1);
}

/
*=======================================================
===================*/

const char* 
s_AccountBalanceAdjustment::GetCurrency()



{
if (Size < offsetof(s_AccountBalanceAdjustment, 

Currency) + sizeof(Currency))
return "";

Currency[sizeof(Currency) - 1] = '\0';  // 
Ensure that the null terminator exists

return Currency;
}

/
*=======================================================
===================*/

void s_AccountBalanceAdjustment::SetReason(const 
char* NewValue)

{
strncpy(Reason, NewValue, sizeof(Reason) - 1);

}

/
*=======================================================
===================*/

const char* s_AccountBalanceAdjustment::GetReason()
{

if (Size < offsetof(s_AccountBalanceAdjustment, 
Reason) + sizeof(Reason))

return "";

Reason[sizeof(Reason) - 1] = '\0';  // Ensure 
that the null terminator exists

return Reason;
}

/
********************************************************



********************/
// struct s_AccountBalanceAdjustmentReject

/
*=======================================================
===================*/

uint16_t 
s_AccountBalanceAdjustmentReject::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_AccountBalanceAdjustmentReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_AccountBalanceAdjustmentReject), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t 
s_AccountBalanceAdjustmentReject::GetRequestID() const

{
if (Size < 

offsetof(s_AccountBalanceAdjustmentReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}



/
*=======================================================
===================*/

void 
s_AccountBalanceAdjustmentReject::SetRejectText(const 
char* NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
*=======================================================
===================*/

const char* 
s_AccountBalanceAdjustmentReject::GetRejectText()

{
if (Size < 

offsetof(s_AccountBalanceAdjustmentReject, RejectText) + 
sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';  // 
Ensure that the null terminator exists

return RejectText;
}

/
*=======================================================
===================*/

void 
s_AccountBalanceAdjustmentReject::SetTradeAccount(const 
char* NewValue)

{
strncpy(TradeAccount, NewValue, 



sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_AccountBalanceAdjustmentReject::GetTradeAccount()

{
if (Size < 

offsetof(s_AccountBalanceAdjustmentReject, TradeAccount) 
+ sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = 
'\0';  // Ensure that the null terminator exists

return TradeAccount;
}

/
********************************************************
********************/

// struct s_AccountBalanceAdjustmentComplete

/
*=======================================================
===================*/

uint16_t 
s_AccountBalanceAdjustmentComplete::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================



===================*/
void 

s_AccountBalanceAdjustmentComplete::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_AccountBalanceAdjustmentComplete), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t 
s_AccountBalanceAdjustmentComplete::GetRequestID() const

{
if (Size < 

offsetof(s_AccountBalanceAdjustmentComplete, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

int64_t 
s_AccountBalanceAdjustmentComplete::GetTransactionID() 
const

{
if (Size < 

offsetof(s_AccountBalanceAdjustmentComplete, 
TransactionID) + sizeof(TransactionID))

return 0;

return TransactionID;



}

/
*=======================================================
===================*/

void 
s_AccountBalanceAdjustmentComplete::SetTradeAccount(cons
t char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_AccountBalanceAdjustmentComplete::GetTradeAccount()

{
if (Size < 

offsetof(s_AccountBalanceAdjustmentComplete, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = 
'\0';  // Ensure that the null terminator exists

return TradeAccount;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceAdjustmentComplete::GetNewBalance() 
const

{



if (Size < 
offsetof(s_AccountBalanceAdjustmentComplete, NewBalance) 
+ sizeof(NewBalance))

return 0;

return NewBalance;
}

/
********************************************************
********************/

// struct s_HistoricalAccountBalancesRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalAccountBalancesRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalAccountBalancesRequest::CopyFrom(void * 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalAccountBalancesRequest), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================



===================*/
int32_t 

s_HistoricalAccountBalancesRequest::GetRequestID() const
{

if (Size < 
offsetof(s_HistoricalAccountBalancesRequest, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

void 
s_HistoricalAccountBalancesRequest::SetTradeAccount(cons
t char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalAccountBalancesRequest::GetTradeAccount()

{
if (Size < 

offsetof(s_HistoricalAccountBalancesRequest, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = 
'\0';  // Ensure that the null terminator exists



return TradeAccount;
}

/
*=======================================================
===================*/

t_DateTime 
s_HistoricalAccountBalancesRequest::GetStartDateTime() 
const

{
if (Size < 

offsetof(s_HistoricalAccountBalancesRequest, 
StartDateTime) + sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/
********************************************************
********************/

// struct s_HistoricalAccountBalancesReject

/
*=======================================================
===================*/

uint16_t 
s_HistoricalAccountBalancesReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 



s_HistoricalAccountBalancesReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalAccountBalancesReject), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

uint32_t 
s_HistoricalAccountBalancesReject::GetRequestID() const

{
if (Size < 

offsetof(s_HistoricalAccountBalancesReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

void 
s_HistoricalAccountBalancesReject::SetRejectText(const 
char* NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
*=======================================================
===================*/

const char* 



s_HistoricalAccountBalancesReject::GetRejectText()
{

if (Size < 
offsetof(s_HistoricalAccountBalancesReject, RejectText) 
+ sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';  // 
Ensure that the null terminator exists

return RejectText;
}

/
********************************************************
********************/

// struct s_HistoricalAccountBalanceResponse

/
*=======================================================
===================*/

uint16_t 
s_HistoricalAccountBalanceResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalAccountBalanceResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalAccountBalanceResponse), 



*static_cast<uint16_t*>(p_SourceData)));
}

/
*=======================================================
===================*/

int32_t 
s_HistoricalAccountBalanceResponse::GetRequestID() const

{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_HistoricalAccountBalanceResponse::GetDateTime() const

{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, DateTime) + 
sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

double 
s_HistoricalAccountBalanceResponse::GetCashBalance() 
const



{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, 
CashBalance) + sizeof(CashBalance))

return 0.0;

return CashBalance;
}

/
*=======================================================
===================*/

void 
s_HistoricalAccountBalanceResponse::SetAccountCurrency(c
onst char* NewValue)

{
strncpy(AccountCurrency, NewValue, 

sizeof(AccountCurrency) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalAccountBalanceResponse::GetAccountCurrency()

{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, 
AccountCurrency) + sizeof(AccountCurrency))

return "";

AccountCurrency[sizeof(AccountCurrency) - 1] = 
'\0';  // Ensure that the null terminator exists

return AccountCurrency;
}



/
*=======================================================
===================*/

void 
s_HistoricalAccountBalanceResponse::SetTradeAccount(cons
t char* NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalAccountBalanceResponse::GetTradeAccount()

{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = 
'\0';  // Ensure that the null terminator exists

return TradeAccount;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalAccountBalanceResponse::GetIsFinalResponse() 
const

{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, 



IsFinalResponse) + sizeof(IsFinalResponse))
return 0;

return IsFinalResponse;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalAccountBalanceResponse::GetNoAccountBalances
() const

{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, 
NoAccountBalances) + sizeof(NoAccountBalances))

return 0;

return NoAccountBalances;
}

/
*=======================================================
===================*/

void 
s_HistoricalAccountBalanceResponse::SetInfoText(const 
char* NewValue)

{
strncpy(InfoText, NewValue, sizeof(InfoText) - 

1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalAccountBalanceResponse::GetInfoText()



{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, InfoText) + 
sizeof(InfoText))

return "";

InfoText[sizeof(InfoText) - 1] = '\0';  // 
Ensure that the null terminator exists

return InfoText;
}

/
*=======================================================
===================*/

void 
s_HistoricalAccountBalanceResponse::SetTransactionId(con
st char* NewValue)

{
strncpy(TransactionId, NewValue, 

sizeof(TransactionId) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalAccountBalanceResponse::GetTransactionId()

{
if (Size < 

offsetof(s_HistoricalAccountBalanceResponse, 
TransactionId) + sizeof(TransactionId))

return "";

TransactionId[sizeof(TransactionId) - 1] = 
'\0';  // Ensure that the null terminator exists



return TransactionId;
}

/
********************************************************
********************/

// s_UserMessage

/
*=======================================================
===================*/

uint16_t s_UserMessage::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_UserMessage::CopyFrom(void* p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_UserMessage), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

void s_UserMessage::SetUserMessage(const char* 
NewValue)

{
strncpy(UserMessage, NewValue, 

sizeof(UserMessage) - 1);
}
/

*=======================================================
===================*/



const char* s_UserMessage::GetUserMessage()
{

if (Size < offsetof(s_UserMessage, UserMessage) 
+ sizeof(UserMessage))

return "";

UserMessage[sizeof(UserMessage) - 1] = 
'\0';  // Ensure that the null terminator exists

return UserMessage;
}

/
*=======================================================
===================*/

uint8_t s_UserMessage::GetIsPopupMessage() const
{

if (Size < offsetof(s_UserMessage, 
IsPopupMessage) + sizeof(IsPopupMessage))

return 0;

return IsPopupMessage;
}

/
********************************************************
********************/

// s_GeneralLogMessage

/
*=======================================================
===================*/

uint16_t s_GeneralLogMessage::GetMessageSize() const
{

return Size;
}



/
*=======================================================
===================*/

void s_GeneralLogMessage::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_GeneralLogMessage), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* s_GeneralLogMessage::GetMessageText()
{

if (Size < offsetof(s_GeneralLogMessage, 
MessageText) + sizeof(MessageText))

return "";

MessageText[sizeof(MessageText) - 1] = '\0';

return MessageText;
}

/
*=======================================================
===================*/

void s_GeneralLogMessage::SetMessageText(const char* 
NewValue)

{
strncpy(MessageText, NewValue, 

sizeof(MessageText) - 1);
}



/
********************************************************
********************/

// s_AlertMessage

/
*=======================================================
===================*/

uint16_t s_AlertMessage::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_AlertMessage::CopyFrom(void * p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_AlertMessage), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

void s_AlertMessage::SetMessageText(const char* 
NewValue)

{
strncpy(MessageText, NewValue, 

sizeof(MessageText) - 1);
}

/
*=======================================================
===================*/

const char* s_AlertMessage::GetMessageText()



{
if (Size < offsetof(s_AlertMessage, 

MessageText) + sizeof(MessageText))
return "";

MessageText[sizeof(MessageText) - 1] = '\0';

return MessageText;
}

/
*=======================================================
===================*/

void s_AlertMessage::SetTradeAccount(const char* 
NewValue)

{
strncpy(TradeAccount, NewValue, 

sizeof(TradeAccount) - 1);
}

/
*=======================================================
===================*/

const char* s_AlertMessage::GetTradeAccount()
{

if (Size < offsetof(s_AlertMessage, 
TradeAccount) + sizeof(TradeAccount))

return "";

TradeAccount[sizeof(TradeAccount) - 1] = '\0';

return TradeAccount;
}

/
********************************************************
********************/



// s_JournalEntryAdd

/
*=======================================================
===================*/

uint16_t s_JournalEntryAdd::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

void s_JournalEntryAdd::CopyFrom(void * 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_JournalEntryAdd), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

void s_JournalEntryAdd::SetJournalEntry(const char* 
NewValue)

{
strncpy(JournalEntry, NewValue, 

sizeof(JournalEntry) - 1);
}

/
*=======================================================
===================*/

const char* s_JournalEntryAdd::GetJournalEntry()
{

if (Size < offsetof(s_JournalEntryAdd, 



JournalEntry) + sizeof(JournalEntry))
return "";

JournalEntry[sizeof(JournalEntry) - 1] = '\0';

return JournalEntry;
}

/
*=======================================================
===================*/

t_DateTime s_JournalEntryAdd::GetDateTime() const
{

if (Size < offsetof(s_JournalEntryAdd, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}

/
********************************************************
********************/

// s_JournalEntriesRequest

/
*=======================================================
===================*/

uint16_t s_JournalEntriesRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/



void s_JournalEntriesRequest::CopyFrom(void * 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_JournalEntriesRequest), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t s_JournalEntriesRequest::GetRequestID() 
const

{
if (Size < offsetof(s_JournalEntriesRequest, 

RequestID) + sizeof(RequestID))
return 0;

return RequestID;
}

/
*=======================================================
===================*/

t_DateTime 
s_JournalEntriesRequest::GetStartDateTime() const

{
if (Size < offsetof(s_JournalEntriesRequest, 

StartDateTime) + sizeof(StartDateTime))
return 0;

return StartDateTime;
}

/
********************************************************
********************/



// s_JournalEntriesReject

/
*=======================================================
===================*/

uint16_t s_JournalEntriesReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void s_JournalEntriesReject::CopyFrom(void * 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_JournalEntriesReject), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t s_JournalEntriesReject::GetRequestID() const
{

if (Size < offsetof(s_JournalEntriesReject, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/



void s_JournalEntriesReject::SetRejectText(const 
char* NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
*=======================================================
===================*/

const char* s_JournalEntriesReject::GetRejectText()
{

if (Size < offsetof(s_JournalEntriesReject, 
RejectText) + sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}

/
********************************************************
********************/

// s_JournalEntryResponse

/
*=======================================================
===================*/

uint16_t s_JournalEntryResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================



===================*/
void s_JournalEntryResponse::CopyFrom(void * 

p_SourceData)
{

memcpy(this, p_SourceData, 
min(sizeof(s_JournalEntryResponse), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

void s_JournalEntryResponse::SetJournalEntry(const 
char* NewValue)

{
strncpy(JournalEntry, NewValue, 

sizeof(JournalEntry) - 1);
}

/
*=======================================================
===================*/

const char* 
s_JournalEntryResponse::GetJournalEntry()

{
if (Size < offsetof(s_JournalEntryResponse, 

JournalEntry) + sizeof(JournalEntry))
return "";

JournalEntry[sizeof(JournalEntry) - 1] = '\0';

return JournalEntry;
}

/
*=======================================================
===================*/



t_DateTime s_JournalEntryResponse::GetDateTime() 
const

{
if (Size < offsetof(s_JournalEntryResponse, 

DateTime) + sizeof(DateTime))
return 0;

return DateTime;
}

/
*=======================================================
===================*/

uint8_t s_JournalEntryResponse::GetIsFinalResponse() 
const

{
if (Size < offsetof(s_JournalEntryResponse, 

IsFinalResponse) + sizeof(IsFinalResponse))
return 0;

return IsFinalResponse;
}

/
********************************************************
********************/

// s_HistoricalPriceDataRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataRequest::GetMessageSize() const

{
return Size;

}



/
*=======================================================
===================*/

void s_HistoricalPriceDataRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalPriceDataRequest), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

const char* 
s_HistoricalPriceDataRequest::GetSymbol()

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, Symbol) + 
sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void s_HistoricalPriceDataRequest::SetSymbol(const 
char* NewValue)

{
strncpy(Symbol, NewValue, sizeof(Symbol) - 1);

}

/



*=======================================================
===================*/

const char* 
s_HistoricalPriceDataRequest::GetExchange()

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

void s_HistoricalPriceDataRequest::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}
/

*=======================================================
===================*/

int32_t s_HistoricalPriceDataRequest::GetRequestID() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}



/
*=======================================================
===================*/

uint32_t 
s_HistoricalPriceDataRequest::GetMaxDaysToReturn() const

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, MaxDaysToReturn) 
+ sizeof(MaxDaysToReturn))

return 0;

return MaxDaysToReturn;
}
/

*=======================================================
===================*/

t_DateTime 
s_HistoricalPriceDataRequest::GetEndDateTime() const

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, EndDateTime) + 
sizeof(EndDateTime))

return 0;

return EndDateTime;
}
/

*=======================================================
===================*/

t_DateTime 
s_HistoricalPriceDataRequest::GetStartDateTime() const

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, StartDateTime) + 
sizeof(StartDateTime))

return 0;



return StartDateTime;
}
/

*=======================================================
===================*/

HistoricalDataIntervalEnum 
s_HistoricalPriceDataRequest::GetRecordInterval() const

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, RecordInterval) + 
sizeof(RecordInterval))

return 
static_cast<HistoricalDataIntervalEnum>(0);

return RecordInterval;
}
/

*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataRequest::GetUseZLibCompression() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, 
UseZLibCompression) + sizeof(UseZLibCompression))

return 0;

return UseZLibCompression;
}
/

*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataRequest::GetRequestDividendAdjusted
StockData() const

{



if (Size < 
offsetof(s_HistoricalPriceDataRequest, 
RequestDividendAdjustedStockData) + 
sizeof(RequestDividendAdjustedStockData))

return 0;

return RequestDividendAdjustedStockData;
}
/

*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataRequest::GetInteger_1() const

{
if (Size < 

offsetof(s_HistoricalPriceDataRequest, Integer_1) + 
sizeof(Integer_1))

return 0;

return Integer_1;
}

/
********************************************************
********************/

// s_HistoricalPriceDataHeaderResponse

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataResponseHeader::GetMessageSize() 
const

{
return Size;

}



/
*=======================================================
===================*/

void 
s_HistoricalPriceDataResponseHeader::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalPriceDataResponseHeader), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t 
s_HistoricalPriceDataResponseHeader::GetRequestID() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataResponseHeader, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

HistoricalDataIntervalEnum 
s_HistoricalPriceDataResponseHeader::GetRecordInterval() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataResponseHeader, 
RecordInterval) + sizeof(RecordInterval))

return 



static_cast<HistoricalDataIntervalEnum>(0);

return RecordInterval;
}
/

*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataResponseHeader::GetUseZLibCompressi
on() const

{
if (Size < 

offsetof(s_HistoricalPriceDataResponseHeader, 
UseZLibCompression) + sizeof(UseZLibCompression))

return 0;

return UseZLibCompression;
}
/

*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataResponseHeader::GetNoRecordsToRetur
n() const

{
if (Size < 

offsetof(s_HistoricalPriceDataResponseHeader, 
NoRecordsToReturn) + sizeof(NoRecordsToReturn))

return 0;

return NoRecordsToReturn;
}
/

*=======================================================
===================*/

float 
s_HistoricalPriceDataResponseHeader::GetIntToFloatPriceD



ivisor() const
{

if (Size < 
offsetof(s_HistoricalPriceDataResponseHeader, 
IntToFloatPriceDivisor) + 
sizeof(IntToFloatPriceDivisor))

return 1.0f;

return IntToFloatPriceDivisor;
}

/
********************************************************
********************/

// s_HistoricalPriceDataReject

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataReject::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

void s_HistoricalPriceDataReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalPriceDataReject),*static_cast<uin
t16_t*>( p_SourceData) ));

}

/



*=======================================================
===================*/

const char* 
s_HistoricalPriceDataReject::GetRejectText()

{
if (Size < offsetof(s_MarketDataReject, 

RejectText) + sizeof(RejectText))
return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}

/
*=======================================================
===================*/

HistoricalPriceDataRejectReasonCodeEnum 
s_HistoricalPriceDataReject::GetRejectReasonCode() const

{
if (Size < 

offsetof(s_HistoricalPriceDataReject, RejectReasonCode) 
+ sizeof(RejectReasonCode))

return HPDR_UNSET;

return RejectReasonCode;
}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataReject::GetRetryTimeInSeconds() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataReject, 



RetryTimeInSeconds) + sizeof(RetryTimeInSeconds))
return 0;

return RetryTimeInSeconds;
}

/
*=======================================================
===================*/

void 
s_HistoricalPriceDataReject::SetRejectText(const char* 
NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}
/

*=======================================================
===================*/

int32_t s_HistoricalPriceDataReject::GetRequestID() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_HistoricalPriceDataRecordResponse



/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataRecordResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalPriceDataRecordResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalPriceDataRecordResponse), 
*static_cast<uint16_t*>( p_SourceData) ));

}
/

*=======================================================
===================*/

int32_t 
s_HistoricalPriceDataRecordResponse::GetRequestID() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================



===================*/
double 

s_HistoricalPriceDataRecordResponse::GetOpenPrice() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, OpenPrice) 
+ sizeof(OpenPrice))

return 0;

return OpenPrice;
}
/

*=======================================================
===================*/

double 
s_HistoricalPriceDataRecordResponse::GetHighPrice() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, HighPrice) 
+ sizeof(HighPrice))

return 0;

return HighPrice;
}
/

*=======================================================
===================*/

double 
s_HistoricalPriceDataRecordResponse::GetLowPrice() const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, LowPrice) 
+ sizeof(LowPrice))

return 0;



return LowPrice;
}
/

*=======================================================
===================*/

double 
s_HistoricalPriceDataRecordResponse::GetLastPrice() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, LastPrice) 
+ sizeof(LastPrice))

return 0;

return LastPrice;
}
/

*=======================================================
===================*/

double 
s_HistoricalPriceDataRecordResponse::GetVolume() const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, Volume) + 
sizeof(Volume))

return 0;

return Volume;
}
/

*=======================================================
===================*/

uint32_t 
s_HistoricalPriceDataRecordResponse::GetOpenInterest() 
const

{
if (Size < 



offsetof(s_HistoricalPriceDataRecordResponse, 
OpenInterest) + sizeof(OpenInterest))

return 0;

return OpenInterest;
}
/

*=======================================================
===================*/

uint32_t 
s_HistoricalPriceDataRecordResponse::GetNumTrades() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, NumTrades) 
+ sizeof(NumTrades))

return 0;

return NumTrades;
}
/

*=======================================================
===================*/

double 
s_HistoricalPriceDataRecordResponse::GetBidVolume() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, BidVolume) 
+ sizeof(BidVolume))

return 0;

return BidVolume;
}
/

*=======================================================
===================*/



double 
s_HistoricalPriceDataRecordResponse::GetAskVolume() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, AskVolume) 
+ sizeof(AskVolume))

return 0;

return AskVolume;
}
/

*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_HistoricalPriceDataRecordResponse::GetStartDateTime() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, 
StartDateTime) + sizeof(StartDateTime))

return 0;

return StartDateTime;
}
/

*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataRecordResponse::GetIsFinalRecord() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataRecordResponse, 
IsFinalRecord) + sizeof(IsFinalRecord))

return 0;



return IsFinalRecord;
}

/
********************************************************
********************/

// s_HistoricalPriceDataTickRecordResponse

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataTickRecordResponse::GetMessageSize(
) const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalPriceDataTickRecordResponse::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalPriceDataTickRecordResponse), 
*static_cast<uint16_t*>( p_SourceData) ));

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalPriceDataTickRecordResponse::GetRequestID() 
const



{
if (Size < 

offsetof(s_HistoricalPriceDataTickRecordResponse, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}
/

*=======================================================
===================*/

t_DateTimeWithMilliseconds 
s_HistoricalPriceDataTickRecordResponse::GetDateTime() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataTickRecordResponse, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}
/

*=======================================================
===================*/

double 
s_HistoricalPriceDataTickRecordResponse::GetPrice() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataTickRecordResponse, Price) 
+ sizeof(Price))

return 0;

return Price;
}
/



*=======================================================
===================*/

double 
s_HistoricalPriceDataTickRecordResponse::GetVolume() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataTickRecordResponse, 
Volume) + sizeof(Volume))

return 0;

return Volume;
}
/

*=======================================================
===================*/

AtBidOrAskEnum 
s_HistoricalPriceDataTickRecordResponse::GetAtBidOrAsk() 
const

{
if (Size < 

offsetof(s_HistoricalPriceDataTickRecordResponse, 
AtBidOrAsk) + sizeof(AtBidOrAsk))

return BID_ASK_UNSET;

return AtBidOrAsk;
}
/

*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataTickRecordResponse::GetIsFinalRecor
d() const

{
if (Size < 

offsetof(s_HistoricalPriceDataTickRecordResponse, 
IsFinalRecord) + sizeof(IsFinalRecord))



return 0;

return IsFinalRecord;
}

/
********************************************************
********************/

// s_HistoricalPriceDataResponseTrailer

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataResponseTrailer::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalPriceDataResponseTrailer::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalPriceDataResponseTrailer), 
*static_cast<uint16_t*>( p_SourceData)));

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalPriceDataResponseTrailer::GetRequestID() 



const
{

if (Size < 
offsetof(s_HistoricalPriceDataResponseTrailer, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_HistoricalPriceDataResponseTrailer::GetFinalRecordLast
DateTime() const

{
if (Size < 

offsetof(s_HistoricalPriceDataResponseTrailer, 
FinalRecordLastDateTime) + 
sizeof(FinalRecordLastDateTime))

return 0;

return FinalRecordLastDateTime;
}

/
********************************************************
********************/

// s_HistoricalMarketDepthDataRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataRequest::GetMessageSize() 
const



{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalMarketDepthDataRequest::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalMarketDepthDataRequest), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalMarketDepthDataRequest::GetRequestID() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRequest, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

void 
s_HistoricalMarketDepthDataRequest::SetSymbol(const 
char* NewValue)

{



strncpy(Symbol, NewValue, sizeof(Symbol) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalMarketDepthDataRequest::GetSymbol()

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRequest, Symbol) + 
sizeof(Symbol))

return "";

Symbol[sizeof(Symbol) - 1] = '\0';

return Symbol;
}

/
*=======================================================
===================*/

void 
s_HistoricalMarketDepthDataRequest::SetExchange(const 
char* NewValue)

{
strncpy(Exchange, NewValue, sizeof(Exchange) - 

1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalMarketDepthDataRequest::GetExchange()

{
if (Size < 



offsetof(s_HistoricalMarketDepthDataRequest, Exchange) + 
sizeof(Exchange))

return "";

Exchange[sizeof(Exchange) - 1] = '\0';

return Exchange;
}

/
*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_HistoricalMarketDepthDataRequest::GetStartDateTime() 
const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRequest, 
StartDateTime) + sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/
*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_HistoricalMarketDepthDataRequest::GetEndDateTime() 
const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRequest, 
EndDateTime) + sizeof(EndDateTime))

return 0;

return EndDateTime;



}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataRequest::GetUseZLibCompressio
n() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRequest, 
UseZLibCompression) + sizeof(UseZLibCompression))

return 0;

return UseZLibCompression;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataRequest::GetInteger_1() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRequest, Integer_1) 
+ sizeof(Integer_1))

return 0;

return Integer_1;
}

/
********************************************************
********************/

// s_HistoricalMarketDepthDataResponseHeader

/



*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataResponseHeader::GetMessageSiz
e() const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalMarketDepthDataResponseHeader::CopyFrom(void
* p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalMarketDepthDataResponseHeader), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalMarketDepthDataResponseHeader::GetRequestID(
) const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataResponseHeader, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/



*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataResponseHeader::GetUseZLibCom
pression() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataResponseHeader, 
UseZLibCompression) + sizeof(UseZLibCompression))

return 0;

return UseZLibCompression;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataResponseHeader::GetNoRecordsT
oReturn() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataResponseHeader, 
NoRecordsToReturn) + sizeof(NoRecordsToReturn))

return 0;

return NoRecordsToReturn;
}

/
********************************************************
********************/

// s_HistoricalMarketDepthDataReject

/
*=======================================================
===================*/



uint16_t 
s_HistoricalMarketDepthDataReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalMarketDepthDataReject::CopyFrom(void* 
p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalMarketDepthDataReject), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalMarketDepthDataReject::GetRequestID() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

void 



s_HistoricalMarketDepthDataReject::SetRejectText(const 
char* NewValue)

{
strncpy(RejectText, NewValue, 

sizeof(RejectText) - 1);
}

/
*=======================================================
===================*/

const char* 
s_HistoricalMarketDepthDataReject::GetRejectText()

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataReject, RejectText) 
+ sizeof(RejectText))

return "";

RejectText[sizeof(RejectText) - 1] = '\0';

return RejectText;
}

/
*=======================================================
===================*/

HistoricalPriceDataRejectReasonCodeEnum 
s_HistoricalMarketDepthDataReject::GetRejectReasonCode() 
const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataReject, 
RejectReasonCode) + sizeof(RejectReasonCode))

return DTC::HPDR_UNSET;

return RejectReasonCode;
}



/
********************************************************
********************/

// s_HistoricalMarketDepthDataRecordResponse

/
*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataRecordResponse::GetMessageSiz
e() const

{
return Size;

}

/
*=======================================================
===================*/

void 
s_HistoricalMarketDepthDataRecordResponse::CopyFrom(void
* p_SourceData)

{
memcpy(this, p_SourceData, 

min(sizeof(s_HistoricalMarketDepthDataRecordResponse), 
*static_cast<uint16_t*>(p_SourceData)));

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalMarketDepthDataRecordResponse::GetRequestID(
) const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRecordResponse, 



RequestID) + sizeof(RequestID))
return 0;

return RequestID;
}

/
*=======================================================
===================*/

t_DateTimeWithMicrosecondsInt 
s_HistoricalMarketDepthDataRecordResponse::GetStartDateT
ime() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRecordResponse, 
StartDateTime) + sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataRecordResponse::GetCommand() 
const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRecordResponse, 
Command) + sizeof(Command))

return 0;

return Command;
}

/



*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataRecordResponse::GetFlags() 
const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRecordResponse, 
Flags) + sizeof(Flags))

return 0;

return Flags;
}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataRecordResponse::GetNumOrders(
) const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRecordResponse, 
NumOrders) + sizeof(NumOrders))

return 0;

return NumOrders;
}

/
*=======================================================
===================*/

float 
s_HistoricalMarketDepthDataRecordResponse::GetPrice() 
const

{
if (Size < 



offsetof(s_HistoricalMarketDepthDataRecordResponse, 
Price) + sizeof(Price))

return 0.0;

return Price;
}

/
*=======================================================
===================*/

uint32_t 
s_HistoricalMarketDepthDataRecordResponse::GetQuantity() 
const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRecordResponse, 
Quantity) + sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataRecordResponse::GetIsFinalRec
ord() const

{
if (Size < 

offsetof(s_HistoricalMarketDepthDataRecordResponse, 
IsFinalRecord) + sizeof(IsFinalRecord))

return 0;

return IsFinalRecord;
}



/
*=======================================================
===================*/
}

#include <float.h>
#include <limits.h>
#include <string.h>
#include <memory.h> 
#include <stddef.h>

#include "DTCProtocolVLS.h"

#ifndef max
#define max(a,b)            (((a) > (b)) ? (a) : (b))
#endif

#ifndef min
#define min(a,b)            (((a) < (b)) ? (a) : (b))
#endif

namespace DTC_VLS
{

/
********************************************************
********************/

// s_LogonRequest

/
*=======================================================
=====================

Will get the size of the message received over the 
network

----------------------------------------------------



------------------------*/
uint16_t s_LogonRequest::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_LogonRequest::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

int32_t s_LogonRequest::GetProtocolVersion() const
{

if (BaseSize < offsetof(s_LogonRequest, 
ProtocolVersion) + sizeof(ProtocolVersion))

return 0;

return ProtocolVersion;
}

/
*=======================================================
===================*/

int32_t s_LogonRequest::GetInteger_1() const
{

if (BaseSize < offsetof(s_LogonRequest, 
Integer_1) + sizeof(Integer_1))

return 0;

return Integer_1;
}



/
*=======================================================
===================*/

int32_t s_LogonRequest::GetInteger_2() const
{

if (BaseSize < offsetof(s_LogonRequest, 
Integer_2) + sizeof(Integer_2))

return 0;

return Integer_2;
}

/
*=======================================================
===================*/

int32_t 
s_LogonRequest::GetHeartbeatIntervalInSeconds() const

{
if (BaseSize < offsetof(s_LogonRequest, 

HeartbeatIntervalInSeconds) + 
sizeof(HeartbeatIntervalInSeconds))

return 0;

return HeartbeatIntervalInSeconds;
}

/
*=======================================================
===================*/

int32_t 
s_LogonRequest::GetMarketDataTransmissionInterval() 
const

{
if (BaseSize < offsetof(s_LogonRequest, 

MarketDataTransmissionInterval) + 



sizeof(MarketDataTransmissionInterval))
return 0;

return MarketDataTransmissionInterval;
}

/
********************************************************
********************/

// s_LogonResponse

/
*=======================================================
===================*/

uint16_t s_LogonResponse::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_LogonResponse::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

int32_t s_LogonResponse::GetProtocolVersion() const
{

if (BaseSize < offsetof(s_LogonResponse, 
ProtocolVersion) + sizeof(ProtocolVersion))

return 0;

return ProtocolVersion;



}

/
*=======================================================
===================*/

DTC::LogonStatusEnum s_LogonResponse::GetResult() 
const

{
if (BaseSize < offsetof(s_LogonResponse, 

Result) + sizeof(Result))
return 

static_cast<DTC::LogonStatusEnum>(0);

return Result;
}

/
*=======================================================
===================*/

int32_t s_LogonResponse::GetInteger_1() const
{

if (BaseSize < offsetof(s_LogonResponse, 
Integer_1) + sizeof(Integer_1))

return 0;

return Integer_1;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetMarketDepthUpdatesBestBidAndAsk() 
const

{
if (BaseSize < offsetof(s_LogonResponse, 

MarketDepthUpdatesBestBidAndAsk) + 



sizeof(MarketDepthUpdatesBestBidAndAsk))
return 0;

return MarketDepthUpdatesBestBidAndAsk;
}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetTradingIsSupported() 
const

{
if (BaseSize < offsetof(s_LogonResponse, 

TradingIsSupported) + sizeof(TradingIsSupported))
return 0;

return TradingIsSupported;
}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetOCOOrdersSupported() 
const

{
if (BaseSize < offsetof(s_LogonResponse, 

OCOOrdersSupported) + sizeof(OCOOrdersSupported))
return 0;

return OCOOrdersSupported;
}

/
*=======================================================
===================*/

uint8_t 



s_LogonResponse::GetOrderCancelReplaceSupported() const
{

if (BaseSize < offsetof(s_LogonResponse, 
OrderCancelReplaceSupported) + 
sizeof(OrderCancelReplaceSupported))

return 0;

return OrderCancelReplaceSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetSecurityDefinitionsSupported() const

{
if (BaseSize < offsetof(s_LogonResponse, 

SecurityDefinitionsSupported) + 
sizeof(SecurityDefinitionsSupported))

return 0;

return SecurityDefinitionsSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetHistoricalPriceDataSupported() const

{
if (BaseSize < offsetof(s_LogonResponse, 

HistoricalPriceDataSupported) + 
sizeof(HistoricalPriceDataSupported))

return 0;



return HistoricalPriceDataSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetResubscribeWhenMarketDataFeedAvailab
le() const

{
if (BaseSize < offsetof(s_LogonResponse, 

ResubscribeWhenMarketDataFeedAvailable) + 
sizeof(ResubscribeWhenMarketDataFeedAvailable))

return 0;

return ResubscribeWhenMarketDataFeedAvailable;
}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetMarketDepthIsSupported() 
const

{
if (BaseSize < offsetof(s_LogonResponse, 

MarketDepthIsSupported) + 
sizeof(MarketDepthIsSupported))

return 0;

return MarketDepthIsSupported;
}
/

*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetOneHistoricalPriceDataRequestPerConn



ection() const
{

if (BaseSize < offsetof(s_LogonResponse, 
OneHistoricalPriceDataRequestPerConnection) + 
sizeof(OneHistoricalPriceDataRequestPerConnection))

return 0;

return 
OneHistoricalPriceDataRequestPerConnection;

}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetBracketOrdersSupported() 
const

{
if (BaseSize < offsetof(s_LogonResponse, 

BracketOrdersSupported) + 
sizeof(BracketOrdersSupported))

return 0;

return BracketOrdersSupported;
}

/
*=======================================================
===================*/

uint8_t 
s_LogonResponse::GetUsesMultiplePositionsPerSymbolAndTra
deAccount() const

{
if (BaseSize < offsetof(s_LogonResponse, 

UsesMultiplePositionsPerSymbolAndTradeAccount) + 
sizeof(UsesMultiplePositionsPerSymbolAndTradeAccount))

return 0;



return 
UsesMultiplePositionsPerSymbolAndTradeAccount;

}

/
*=======================================================
===================*/

uint8_t s_LogonResponse::GetMarketDataSupported() 
const

{
if (BaseSize < offsetof(s_LogonResponse, 

MarketDataSupported) + sizeof(MarketDataSupported))
return 0;

return MarketDataSupported;
}

/
********************************************************
********************/

// s_LogoffRequest

/
*=======================================================
===================*/

uint16_t s_Logoff::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_Logoff::GetBaseSize() const
{

return BaseSize;
}



/
*=======================================================
===================*/

uint8_t s_Logoff::GetDoNotReconnect() const
{

if (BaseSize < offsetof(s_Logoff, 
DoNotReconnect) + sizeof(DoNotReconnect))

return 0;

return DoNotReconnect;
}

/
********************************************************
********************/

// s_MarketDataRequest

/
*=======================================================
===================*/

uint16_t s_MarketDataRequest::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_MarketDataRequest::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================



===================*/
DTC::RequestActionEnum 

s_MarketDataRequest::GetRequestAction() const
{

if (BaseSize < offsetof(s_MarketDataRequest, 
RequestAction) + sizeof(RequestAction))

return 
static_cast<DTC::RequestActionEnum>(0);

return RequestAction;
}

/
*=======================================================
===================*/

uint32_t s_MarketDataRequest::GetSymbolID() const
{

if (BaseSize < offsetof(s_MarketDataRequest, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

uint32_t 
s_MarketDataRequest::GetIntervalForSnapshotUpdatesInMill
iseconds() const

{
if (BaseSize < offsetof(s_MarketDataRequest, 

IntervalForSnapshotUpdatesInMilliseconds) + 
sizeof(IntervalForSnapshotUpdatesInMilliseconds))

return 0;

return 



IntervalForSnapshotUpdatesInMilliseconds;
}

/
********************************************************
********************/

// s_MarketDepthRequest

/
*=======================================================
===================*/

uint16_t s_MarketDepthRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_MarketDepthRequest::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

DTC::RequestActionEnum 
s_MarketDepthRequest::GetRequestAction() const

{
if (BaseSize < offsetof(s_MarketDepthRequest, 

RequestAction) + sizeof(RequestAction))
return 

static_cast<DTC::RequestActionEnum>(0);

return RequestAction;



}

/
*=======================================================
===================*/

uint32_t s_MarketDepthRequest::GetSymbolID() const
{

if (BaseSize < offsetof(s_MarketDepthRequest, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
*=======================================================
===================*/

int32_t s_MarketDepthRequest::GetNumLevels() const
{

if (BaseSize < offsetof(s_MarketDepthRequest, 
NumLevels) + sizeof(NumLevels))

return 0;

return NumLevels;
}

/
********************************************************
********************/

// s_MarketDataReject

/
*=======================================================
===================*/

uint16_t s_MarketDataReject::GetMessageSize() const
{



return Size;
}

/
*=======================================================
===================*/

uint16_t s_MarketDataReject::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

uint32_t s_MarketDataReject::GetSymbolID() const
{

if (BaseSize < offsetof(s_MarketDataReject, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
********************************************************
********************/

// s_MarketDepthReject

/
*=======================================================
===================*/

uint16_t s_MarketDepthReject::GetMessageSize() const
{

return Size;
}

/



*=======================================================
===================*/

uint16_t s_MarketDepthReject::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

uint32_t s_MarketDepthReject::GetSymbolID() const
{

if (BaseSize < offsetof(s_MarketDepthReject, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}

/
********************************************************
********************/
//s_MarketOrdersRequest

/
*=======================================================
===================*/

uint16_t 
DTC_VLS::s_MarketOrdersRequest::GetMessageSize() const

{
return Size;

}
/

*=======================================================
===================*/

uint16_t 
DTC_VLS::s_MarketOrdersRequest::GetBaseSize() const



{
return BaseSize;

}
/

*=======================================================
===================*/

DTC::RequestActionEnum 
s_MarketOrdersRequest::GetRequestAction() const

{
if (BaseSize < offsetof(s_MarketOrdersRequest, 

RequestAction) + sizeof(RequestAction))
return DTC::RequestActionEnum::SUBSCRIBE;

return RequestAction;
}
/

*=======================================================
===================*/

uint32_t s_MarketOrdersRequest::GetSymbolID() const
{

if (BaseSize < offsetof(s_MarketOrdersRequest, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}
/

*=======================================================
===================*/

uint32_t 
s_MarketOrdersRequest::GetSendQuantitiesGreaterOrEqualTo
() const

{
if (BaseSize < offsetof(s_MarketOrdersRequest, 

SendQuantitiesGreaterOrEqualTo) + 
sizeof(SendQuantitiesGreaterOrEqualTo))

return 0;



return SendQuantitiesGreaterOrEqualTo;
}

/
********************************************************
********************/

//s_MarketOrdersReject

/
*=======================================================
===================*/

uint16_t 
DTC_VLS::s_MarketOrdersReject::GetMessageSize() const

{
return Size;

}
/

*=======================================================
===================*/

uint16_t 
DTC_VLS::s_MarketOrdersReject::GetBaseSize() const

{
return BaseSize;

}
/

*=======================================================
===================*/

uint32_t s_MarketOrdersReject::GetSymbolID() const
{

if (BaseSize < offsetof(s_MarketOrdersReject, 
SymbolID) + sizeof(SymbolID))

return 0;

return SymbolID;
}
/



*=======================================================
===================*/

/
********************************************************
********************/

// s_SubmitNewSingleOrder

/
*=======================================================
===================*/

uint16_t s_SubmitNewSingleOrder::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_SubmitNewSingleOrder::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

DTC::OrderTypeEnum 
s_SubmitNewSingleOrder::GetOrderType() const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

OrderType) + sizeof(OrderType))
return DTC::ORDER_TYPE_UNSET;

return OrderType;
}



/
*=======================================================
===================*/

DTC::BuySellEnum 
s_SubmitNewSingleOrder::GetBuySell() const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

BuySell) + sizeof(BuySell))
return DTC::BUY_SELL_UNSET;

return BuySell;
}

/
*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetPrice1() const
{

if (BaseSize < offsetof(s_SubmitNewSingleOrder, 
Price1) + sizeof(Price1))

return 0.0;

return Price1;
}

/
*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetPrice2() const
{

if (BaseSize < offsetof(s_SubmitNewSingleOrder, 
Price2) + sizeof(Price2))

return 0.0;

return Price2;
}



/
*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetQuantity() const
{

if (BaseSize < offsetof(s_SubmitNewSingleOrder, 
Quantity) + sizeof(Quantity))

return 0.0;

return Quantity;
}

/
*=======================================================
===================*/

DTC::TimeInForceEnum 
s_SubmitNewSingleOrder::GetTimeInForce() const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

TimeInForce) + sizeof(TimeInForce))
return DTC::TIF_UNSET;

return TimeInForce;
}

/
*=======================================================
===================*/  

DTC::t_DateTime 
s_SubmitNewSingleOrder::GetGoodTillDateTime() const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

GoodTillDateTime) + sizeof(GoodTillDateTime))
return 0;

return GoodTillDateTime;
}



/
*=======================================================
===================*/

uint8_t 
s_SubmitNewSingleOrder::GetIsAutomatedOrder() const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

IsAutomatedOrder) + sizeof(IsAutomatedOrder))
return 0;

return IsAutomatedOrder;
}

/
*=======================================================
===================*/

uint8_t s_SubmitNewSingleOrder::GetIsParentOrder() 
const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

IsParentOrder) + sizeof(IsParentOrder))
return 0;

return IsParentOrder;
}

/
*=======================================================
===================*/

DTC::OpenCloseTradeEnum 
s_SubmitNewSingleOrder::GetOpenOrClose() const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

OpenOrClose) + sizeof(OpenOrClose))
return DTC::TRADE_UNSET;



return OpenOrClose;
}

/
*=======================================================
===================*/

double s_SubmitNewSingleOrder::GetMaxShowQuantity() 
const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

MaxShowQuantity) + sizeof(MaxShowQuantity))
return 0.0;

return MaxShowQuantity;
}

/
*=======================================================
===================*/

double 
s_SubmitNewSingleOrder::GetIntendedPositionQuantity() 
const

{
if (BaseSize < offsetof(s_SubmitNewSingleOrder, 

IntendedPositionQuantity) + 
sizeof(IntendedPositionQuantity))

return 0;

return IntendedPositionQuantity;
}

/
********************************************************
********************/

// s_SubmitFlattenPositionOrder

/



*=======================================================
===================*/

uint16_t 
s_SubmitFlattenPositionOrder::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_SubmitFlattenPositionOrder::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

uint8_t 
s_SubmitFlattenPositionOrder::GetIsAutomatedOrder() 
const

{
if (BaseSize < 

offsetof(s_SubmitFlattenPositionOrder, IsAutomatedOrder) 
+ sizeof(IsAutomatedOrder))

return 0;

return IsAutomatedOrder;
}

/
********************************************************
********************/

// s_CancelReplaceOrder



/
*=======================================================
===================*/

uint16_t s_CancelReplaceOrder::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_CancelReplaceOrder::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

double s_CancelReplaceOrder::GetPrice1() const
{

if (BaseSize < offsetof(s_CancelReplaceOrder, 
Price1) + sizeof(Price1))

return 0.0;

return Price1;
}

/
*=======================================================
===================*/

double s_CancelReplaceOrder::GetPrice2() const
{

if (BaseSize < offsetof(s_CancelReplaceOrder, 
Price2) + sizeof(Price2))

return 0.0;



return Price2;
}

/
*=======================================================
===================*/

double s_CancelReplaceOrder::GetQuantity() const
{

if (BaseSize < offsetof(s_CancelReplaceOrder, 
Quantity) + sizeof(Quantity))

return 0.0;

return Quantity;
}

/
*=======================================================
===================*/

int8_t s_CancelReplaceOrder::GetPrice1IsSet() const
{

if (BaseSize < offsetof(s_CancelReplaceOrder, 
Price1IsSet) + sizeof(Price1IsSet))

return 1;

return Price1IsSet;
}

/
*=======================================================
===================*/

int8_t s_CancelReplaceOrder::GetPrice2IsSet() const
{

if (BaseSize < offsetof(s_CancelReplaceOrder, 
Price2IsSet) + sizeof(Price2IsSet))

return 1;



return Price2IsSet;
}

/
*=======================================================
===================*/

DTC::TimeInForceEnum 
s_CancelReplaceOrder::GetTimeInForce() const

{
if (BaseSize < offsetof(s_CancelReplaceOrder, 

TimeInForce) + sizeof(TimeInForce))
return DTC::TIF_UNSET;

return TimeInForce;
}

/
*=======================================================
===================*/

DTC::t_DateTime 
s_CancelReplaceOrder::GetGoodTillDateTime() const

{
if (BaseSize < offsetof(s_CancelReplaceOrder, 

GoodTillDateTime) + sizeof(GoodTillDateTime))
return 0;

return GoodTillDateTime;
}

/
*=======================================================
===================*/

uint8_t 
s_CancelReplaceOrder::GetUpdatePrice1OffsetToParent() 
const

{
if (BaseSize < offsetof(s_CancelReplaceOrder, 



UpdatePrice1OffsetToParent) + 
sizeof(UpdatePrice1OffsetToParent))

return 0;

return UpdatePrice1OffsetToParent;
}

/
********************************************************
********************/

// s_CancelOrder

/
*=======================================================
===================*/

uint16_t s_CancelOrder::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_CancelOrder::GetBaseSize() const
{

return BaseSize;
}

/
********************************************************
********************/

// s_SubmitNewOCOOrder

/
*=======================================================
===================*/



uint16_t s_SubmitNewOCOOrder::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_SubmitNewOCOOrder::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

DTC::OrderTypeEnum 
s_SubmitNewOCOOrder::GetOrderType_1() const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

OrderType_1) + sizeof(OrderType_1))
return DTC::ORDER_TYPE_UNSET;

return OrderType_1;
}

/
*=======================================================
===================*/

DTC::OrderTypeEnum 
s_SubmitNewOCOOrder::GetOrderType_2() const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

OrderType_2) + sizeof(OrderType_2))
return DTC::ORDER_TYPE_UNSET;

return OrderType_2;



}

/
*=======================================================
===================*/  

DTC::BuySellEnum s_SubmitNewOCOOrder::GetBuySell_1() 
const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

BuySell_1) + sizeof(BuySell_1))
return static_cast<DTC::BuySellEnum>(0);

return BuySell_1;
}

/
*=======================================================
===================*/

DTC::BuySellEnum s_SubmitNewOCOOrder::GetBuySell_2() 
const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

BuySell_2) + sizeof(BuySell_2))
return static_cast<DTC::BuySellEnum>(0);

return BuySell_2;
}

/
*=======================================================
===================*/

DTC::TimeInForceEnum 
s_SubmitNewOCOOrder::GetTimeInForce() const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

TimeInForce) + sizeof(TimeInForce))
return 



static_cast<DTC::TimeInForceEnum>(0);

return TimeInForce;
}

/
*=======================================================
===================*/

DTC::t_DateTime 
s_SubmitNewOCOOrder::GetGoodTillDateTime() const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

GoodTillDateTime) + sizeof(GoodTillDateTime))
return 0;

return GoodTillDateTime;
}

/
*=======================================================
===================*/

uint8_t s_SubmitNewOCOOrder::GetIsAutomatedOrder() 
const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

IsAutomatedOrder) + sizeof(IsAutomatedOrder))
return 0;

return IsAutomatedOrder;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice1_1() const
{

if (BaseSize < offsetof(s_SubmitNewOCOOrder, 



Price1_1) + sizeof(Price1_1))
return 0.0;

return Price1_1;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice2_1() const
{

if (BaseSize < offsetof(s_SubmitNewOCOOrder, 
Price2_1) + sizeof(Price2_1))

return 0.0;

return Price2_1;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice1_2() const
{

if (BaseSize < offsetof(s_SubmitNewOCOOrder, 
Price1_2) + sizeof(Price1_2))

return 0.0;

return Price1_2;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetPrice2_2() const
{

if (BaseSize < offsetof(s_SubmitNewOCOOrder, 
Price2_2) + sizeof(Price2_2))



return 0.0;

return Price2_2;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetQuantity_1() const
{

if (BaseSize < offsetof(s_SubmitNewOCOOrder, 
Quantity_1) + sizeof(Quantity_1))

return 0.0;

return Quantity_1;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetQuantity_2() const
{

if (BaseSize < offsetof(s_SubmitNewOCOOrder, 
Quantity_2) + sizeof(Quantity_2))

return 0.0;

return Quantity_2;
}

/
*=======================================================
===================*/

DTC::OpenCloseTradeEnum 
s_SubmitNewOCOOrder::GetOpenOrClose() const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

OpenOrClose) + sizeof(OpenOrClose))



return DTC::TRADE_UNSET;

return OpenOrClose;
}

/
*=======================================================
===================*/

DTC::PartialFillHandlingEnum 
s_SubmitNewOCOOrder::GetPartialFillHandling() const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

PartialFillHandling) + sizeof(PartialFillHandling))
return DTC::PARTIAL_FILL_UNSET;

return PartialFillHandling;
}

/
*=======================================================
===================*/

uint8_t s_SubmitNewOCOOrder::GetUseOffsets() const
{

if (BaseSize < offsetof(s_SubmitNewOCOOrder, 
UseOffsets) + sizeof(UseOffsets))

return 0;

return UseOffsets;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetOffsetFromParent1() 
const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 



OffsetFromParent1) + sizeof(OffsetFromParent1))
return 0.0;

return OffsetFromParent1;
}

/
*=======================================================
===================*/

double s_SubmitNewOCOOrder::GetOffsetFromParent2() 
const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

OffsetFromParent2) + sizeof(OffsetFromParent2))
return 0.0;

return OffsetFromParent2;
}

/
*=======================================================
===================*/

uint8_t 
s_SubmitNewOCOOrder::GetMaintainSamePricesOnParentFill() 
const

{
if (BaseSize < offsetof(s_SubmitNewOCOOrder, 

MaintainSamePricesOnParentFill) + 
sizeof(MaintainSamePricesOnParentFill))

return 0;

return MaintainSamePricesOnParentFill;
}

/
********************************************************
********************/



// s_OpenOrdersRequest

/
*=======================================================
===================*/

uint16_t s_OpenOrdersRequest::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_OpenOrdersRequest::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

int32_t s_OpenOrdersRequest::GetRequestID() const
{

if (BaseSize < offsetof(s_OpenOrdersRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

int32_t s_OpenOrdersRequest::GetRequestAllOrders() 
const

{
if (BaseSize < offsetof(s_OpenOrdersRequest, 



RequestAllOrders) + sizeof(RequestAllOrders))
return 0;

return RequestAllOrders;
}

/
********************************************************
********************/

// s_HistoricalOrderFillsRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalOrderFillsRequest::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalOrderFillsRequest::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillsRequest::GetRequestID() const

{



if (BaseSize < 
offsetof(s_HistoricalOrderFillsRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillsRequest::GetNumberOfDays() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillsRequest, NumberOfDays) + 
sizeof(NumberOfDays))

return 0;

return NumberOfDays;
}

/
*=======================================================
===================*/

DTC::t_DateTime 
s_HistoricalOrderFillsRequest::GetStartDateTime() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillsRequest, StartDateTime) + 
sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/



********************************************************
********************/

// s_HistoricalOrderFillsReject

/
*=======================================================
===================*/

uint16_t 
s_HistoricalOrderFillsReject::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_HistoricalOrderFillsReject::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t s_HistoricalOrderFillsReject::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillsReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/



********************************************************
********************/

// s_CurrentPositionsRequest

/
*=======================================================
===================*/

uint16_t s_CurrentPositionsRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_CurrentPositionsRequest::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t s_CurrentPositionsRequest::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_CurrentPositionsRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}



/
********************************************************
********************/

// s_CurrentPositionsRequestReject

/
*=======================================================
===================*/

uint16_t s_CurrentPositionsReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_CurrentPositionsReject::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t s_CurrentPositionsReject::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_CurrentPositionsReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}



/
********************************************************
********************/

// s_OrderUpdateReport

/
*=======================================================
===================*/

uint16_t s_OrderUpdate::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_OrderUpdate::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetOrderQuantity() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
OrderQuantity) + sizeof(OrderQuantity))

return DBL_MAX;

return OrderQuantity;
}

/
*=======================================================
===================*/



double s_OrderUpdate::GetFilledQuantity() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
FilledQuantity) + sizeof(FilledQuantity))

return DBL_MAX;

return FilledQuantity;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetRemainingQuantity() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
RemainingQuantity) + sizeof(RemainingQuantity))

return DBL_MAX;

return RemainingQuantity;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetLastFillQuantity() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
LastFillQuantity) + sizeof(LastFillQuantity))

return DBL_MAX;

return LastFillQuantity;
}

/
*=======================================================
===================*/

int32_t s_OrderUpdate::GetRequestID() const



{
if (BaseSize < offsetof(s_OrderUpdate, 

RequestID) + sizeof(RequestID))
return 0;

return RequestID;
}

/
*=======================================================
===================*/

int32_t s_OrderUpdate::GetTotalNumMessages() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
TotalNumMessages) + sizeof(TotalNumMessages))

return 0;

return TotalNumMessages;
}

/
*=======================================================
===================*/

int32_t s_OrderUpdate::GetMessageNumber() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
MessageNumber) + sizeof(MessageNumber))

return 0;

return MessageNumber;
}

/
*=======================================================
===================*/

DTC::OrderStatusEnum s_OrderUpdate::GetOrderStatus() 
const



{
if (BaseSize < offsetof(s_OrderUpdate, 

OrderStatus) + sizeof(OrderStatus))
return 

static_cast<DTC::OrderStatusEnum>(0);

return OrderStatus;
}

/
*=======================================================
===================*/

DTC::OrderUpdateReasonEnum 
s_OrderUpdate::GetOrderUpdateReason() const

{
if (BaseSize < offsetof(s_OrderUpdate, 

OrderUpdateReason) + sizeof(OrderUpdateReason))
return 

static_cast<DTC::OrderUpdateReasonEnum>(0);

return OrderUpdateReason;
}

/
*=======================================================
===================*/

DTC::OrderTypeEnum s_OrderUpdate::GetOrderType() 
const

{
if (BaseSize < offsetof(s_OrderUpdate, 

OrderType) + sizeof(OrderType))
return static_cast<DTC::OrderTypeEnum>(0);

return OrderType;
}

/



*=======================================================
===================*/

DTC::BuySellEnum s_OrderUpdate::GetBuySell() const
{

if (BaseSize < offsetof(s_OrderUpdate, BuySell) 
+ sizeof(BuySell))

return static_cast<DTC::BuySellEnum>(0);

return BuySell;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetPrice1() const
{

if (BaseSize < offsetof(s_OrderUpdate, Price1) 
+ sizeof(Price1))

return DBL_MAX;

return Price1;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetPrice2() const
{

if (BaseSize < offsetof(s_OrderUpdate, Price2) 
+ sizeof(Price2))

return DBL_MAX;

return Price2;
}

/
*=======================================================



===================*/
DTC::TimeInForceEnum s_OrderUpdate::GetTimeInForce() 

const
{

if (BaseSize < offsetof(s_OrderUpdate, 
TimeInForce) + sizeof(TimeInForce))

return 
static_cast<DTC::TimeInForceEnum>(0);

return TimeInForce;
}

/
*=======================================================
===================*/

DTC::t_DateTime s_OrderUpdate::GetGoodTillDateTime() 
const

{
if (BaseSize < offsetof(s_OrderUpdate, 

GoodTillDateTime) + sizeof(GoodTillDateTime))
return 0;

return GoodTillDateTime;
}

/
*=======================================================
===================*/

double s_OrderUpdate::GetAverageFillPrice() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
AverageFillPrice) + sizeof(AverageFillPrice))

return DBL_MAX;

return AverageFillPrice;
}



/
*=======================================================
===================*/

double s_OrderUpdate::GetLastFillPrice() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
LastFillPrice) + sizeof(LastFillPrice))

return DBL_MAX;

return LastFillPrice;
}

/
*=======================================================
===================*/

DTC::t_DateTime s_OrderUpdate::GetLastFillDateTime() 
const

{
if (BaseSize < offsetof(s_OrderUpdate, 

LastFillDateTime) + sizeof(LastFillDateTime))
return 0;

return LastFillDateTime;
}

/
*=======================================================
===================*/

uint8_t s_OrderUpdate::GetNoOrders() const
{

if (BaseSize < offsetof(s_OrderUpdate, 
NoOrders) + sizeof(NoOrders))

return 0;

return NoOrders;
}



/
*=======================================================
===================*/

DTC::OpenCloseTradeEnum 
s_OrderUpdate::GetOpenOrClose() const

{
if (BaseSize < offsetof(s_OrderUpdate, 

OpenOrClose) + sizeof(OpenOrClose))
return DTC::TRADE_UNSET;

return OpenOrClose;
}

/
*=======================================================
===================*/

DTC::t_DateTime 
s_OrderUpdate::GetOrderReceivedDateTime() const

{
if (BaseSize < offsetof(s_OrderUpdate, 

OrderReceivedDateTime) + sizeof(OrderReceivedDateTime))
return 0;

return OrderReceivedDateTime;
}

/
*=======================================================
===================*/

DTC::t_DateTimeWithMilliseconds 
s_OrderUpdate::GetLatestTransactionDateTime() const

{
if (BaseSize < offsetof(s_OrderUpdate, 

LatestTransactionDateTime) + 
sizeof(LatestTransactionDateTime))

return 0.0;



return LatestTransactionDateTime;
}

/
********************************************************
********************/

// s_OpenOrdersRequestReject

/
*=======================================================
===================*/

uint16_t s_OpenOrdersReject::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_OpenOrdersReject::GetBaseSize() const
{

return BaseSize;
}
/

*=======================================================
===================*/

int32_t s_OpenOrdersReject::GetRequestID() const
{

if (BaseSize < offsetof(s_OpenOrdersReject, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************



********************/
// s_HistoricalOrderFillResponse

/
*=======================================================
===================*/

uint16_t 
s_HistoricalOrderFillResponse::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalOrderFillResponse::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillResponse::GetRequestID() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================



===================*/
int32_t 

s_HistoricalOrderFillResponse::GetMessageNumber() const
{

if (BaseSize < 
offsetof(s_HistoricalOrderFillResponse, MessageNumber) + 
sizeof(MessageNumber))

return 0;

return MessageNumber;
}

/
*=======================================================
===================*/

int32_t 
s_HistoricalOrderFillResponse::GetTotalNumberMessages() 
const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, 
TotalNumberMessages) + sizeof(TotalNumberMessages))

return 0;

return TotalNumberMessages;
}

/
*=======================================================
===================*/

double s_HistoricalOrderFillResponse::GetPrice() 
const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, Price) + 
sizeof(Price))

return 0;



return Price;
}

/
*=======================================================
===================*/

double s_HistoricalOrderFillResponse::GetQuantity() 
const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, Quantity) + 
sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================
===================*/

DTC::t_DateTime 
s_HistoricalOrderFillResponse::GetDateTime() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, DateTime) + 
sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

DTC::BuySellEnum 
s_HistoricalOrderFillResponse::GetBuySell() const



{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, BuySell) + 
sizeof(BuySell))

return static_cast<DTC::BuySellEnum>(0);

return BuySell;
}

/
*=======================================================
===================*/

DTC::OpenCloseTradeEnum 
s_HistoricalOrderFillResponse::GetOpenClose() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, OpenClose) + 
sizeof(OpenClose))

return 
static_cast<DTC::OpenCloseTradeEnum>(0);

return OpenClose;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalOrderFillResponse::GetNoOrderFills() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, NoOrderFills) + 
sizeof(NoOrderFills))

return 0;

return NoOrderFills;
}



/
*=======================================================
===================*/

double 
s_HistoricalOrderFillResponse::GetHighPriceDuringPositio
n() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, 
HighPriceDuringPosition) + 
sizeof(HighPriceDuringPosition))

return 0.0;

return HighPriceDuringPosition;
}

/
*=======================================================
===================*/

double 
s_HistoricalOrderFillResponse::GetLowPriceDuringPosition
() const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, 
LowPriceDuringPosition) + 
sizeof(LowPriceDuringPosition))

return 0.0;

return LowPriceDuringPosition;
}

/
*=======================================================
===================*/

double 



s_HistoricalOrderFillResponse::GetPositionQuantity() 
const

{
if (BaseSize < 

offsetof(s_HistoricalOrderFillResponse, 
PositionQuantity) + sizeof(PositionQuantity))

return DBL_MAX;

return PositionQuantity;
}

/
********************************************************
********************/

// s_PositionUpdate

/
*=======================================================
===================*/

uint16_t s_PositionUpdate::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_PositionUpdate::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

int32_t s_PositionUpdate::GetRequestID() const
{



if (BaseSize < offsetof(s_PositionUpdate, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

int32_t s_PositionUpdate::GetMessageNumber() const
{

if (BaseSize < offsetof(s_PositionUpdate, 
MessageNumber) + sizeof(MessageNumber))

return 0;

return MessageNumber;
}

/
*=======================================================
===================*/

int32_t s_PositionUpdate::GetTotalNumberMessages() 
const

{
if (BaseSize < offsetof(s_PositionUpdate, 

TotalNumberMessages) + sizeof(TotalNumberMessages))
return 0;

return TotalNumberMessages;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetQuantity() const
{



if (BaseSize < offsetof(s_PositionUpdate, 
Quantity) + sizeof(Quantity))

return 0;

return Quantity;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetAveragePrice() const
{

if (BaseSize < offsetof(s_PositionUpdate, 
AveragePrice) + sizeof(AveragePrice))

return 0;

return AveragePrice;
}

/
*=======================================================
===================*/

uint8_t s_PositionUpdate::GetNoPositions() const
{

if (BaseSize < offsetof(s_PositionUpdate, 
NoPositions) + sizeof(NoPositions))

return 0;

return NoPositions;
}

/
*=======================================================
===================*/

uint8_t s_PositionUpdate::GetUnsolicited() const
{

if (BaseSize < offsetof(s_PositionUpdate, 



Unsolicited) + sizeof(Unsolicited))
return 0;

return Unsolicited;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetMarginRequirement() 
const

{
if (BaseSize < offsetof(s_PositionUpdate, 

MarginRequirement) + sizeof(MarginRequirement))
return 0.0;

return MarginRequirement;
}

/
*=======================================================
===================*/

DTC::t_DateTime4Byte 
s_PositionUpdate::GetEntryDateTime() const

{
if (BaseSize < offsetof(s_PositionUpdate, 

EntryDateTime) + sizeof(EntryDateTime))
return 0;

return EntryDateTime;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetOpenProfitLoss() const
{



if (BaseSize < offsetof(s_PositionUpdate, 
OpenProfitLoss) + sizeof(OpenProfitLoss))

return 0;

return OpenProfitLoss;
}

/
*=======================================================
===================*/

double 
s_PositionUpdate::GetHighPriceDuringPosition() const

{
if (BaseSize < offsetof(s_PositionUpdate, 

HighPriceDuringPosition) + 
sizeof(HighPriceDuringPosition))

return 0;

return HighPriceDuringPosition;
}

/
*=======================================================
===================*/

double s_PositionUpdate::GetLowPriceDuringPosition() 
const

{
if (BaseSize < offsetof(s_PositionUpdate, 

LowPriceDuringPosition) + 
sizeof(LowPriceDuringPosition))

return 0;

return LowPriceDuringPosition;
}

/
*=======================================================



===================*/
double s_PositionUpdate::GetQuantityLimit() const
{

if (BaseSize < offsetof(s_PositionUpdate, 
QuantityLimit) + sizeof(QuantityLimit))

return 0;

return QuantityLimit;
}

/
*=======================================================
===================*/

double 
s_PositionUpdate::GetMaxPotentialPostionQuantity() const

{
if (BaseSize < offsetof(s_PositionUpdate, 

MaxPotentialPostionQuantity) + 
sizeof(MaxPotentialPostionQuantity))

return 0;

return MaxPotentialPostionQuantity;
}

/
********************************************************
********************/

// s_AddCorrectingOrderFill

/
*=======================================================
===================*/

uint16_t s_AddCorrectingOrderFill::GetMessageSize() 
const

{
return Size;

}



/
*=======================================================
===================*/

uint16_t s_AddCorrectingOrderFill::GetBaseSize() 
const

{
return BaseSize;

}
/

*=======================================================
===================*/

DTC::BuySellEnum 
s_AddCorrectingOrderFill::GetBuySell() const

{
if (BaseSize < 

offsetof(s_AddCorrectingOrderFill, BuySell) + 
sizeof(BuySell))

return DTC::BUY_SELL_UNSET;

return BuySell;
}
/

*=======================================================
===================*/

double s_AddCorrectingOrderFill::GetFillPrice() 
const

{
if (BaseSize < 

offsetof(s_AddCorrectingOrderFill, FillPrice) + 
sizeof(FillPrice))

return 0;

return FillPrice;
}
/

*=======================================================



===================*/
double s_AddCorrectingOrderFill::GetFillQuantity() 

const
{

if (BaseSize < 
offsetof(s_AddCorrectingOrderFill, FillQuantity) + 
sizeof(FillQuantity))

return 0;

return FillQuantity;
}

/
********************************************************
********************/

// s_CorrectingOrderFillResponse

/
*=======================================================
===================*/

uint16_t 
s_CorrectingOrderFillResponse::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_CorrectingOrderFillResponse::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================



===================*/
uint8_t s_CorrectingOrderFillResponse::GetIsError() 

const
{

if (BaseSize < 
offsetof(s_CorrectingOrderFillResponse, IsError) + 
sizeof(IsError))

return 0;

return IsError;
}

/
*=======================================================
===================*/

/
********************************************************
********************/

// s_TradeAccountResponse

/
*=======================================================
===================*/

uint16_t s_TradeAccountResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_TradeAccountResponse::GetBaseSize() const
{

return BaseSize;
}



/
*=======================================================
===================*/

int32_t 
s_TradeAccountResponse::GetTotalNumberMessages() const

{
if (BaseSize < offsetof(s_TradeAccountResponse, 

TotalNumberMessages) + sizeof(TotalNumberMessages))
return 0;

return TotalNumberMessages;
}

/
*=======================================================
===================*/

int32_t s_TradeAccountResponse::GetMessageNumber() 
const

{
if (BaseSize < offsetof(s_TradeAccountResponse, 

MessageNumber) + sizeof(MessageNumber))
return 0;

return MessageNumber;
}

/
*=======================================================
===================*/

int32_t s_TradeAccountResponse::GetRequestID() const
{

if (BaseSize < offsetof(s_TradeAccountResponse, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;



}

/
********************************************************
********************/

// s_ExchangeListResponse

/
*=======================================================
===================*/

uint16_t s_ExchangeListResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_ExchangeListResponse::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

int32_t s_ExchangeListResponse::GetRequestID() const
{

if (BaseSize < offsetof(s_ExchangeListResponse, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}



/
*=======================================================
===================*/

uint8_t s_ExchangeListResponse::GetIsFinalMessage() 
const

{
if (BaseSize < offsetof(s_ExchangeListResponse, 

IsFinalMessage) + sizeof(IsFinalMessage))
return 0;

return IsFinalMessage;
}

/
********************************************************
********************/

// s_SymbolsForExchangeRequest

/
*=======================================================
===================*/

uint16_t 
s_SymbolsForExchangeRequest::GetMessageSize() const

{
return Size;

}

uint16_t s_SymbolsForExchangeRequest::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/



int32_t s_SymbolsForExchangeRequest::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_SymbolsForExchangeRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::SecurityTypeEnum 
s_SymbolsForExchangeRequest::GetSecurityType() const

{
if (BaseSize < 

offsetof(s_SymbolsForExchangeRequest, SecurityType) + 
sizeof(SecurityType))

return 
static_cast<DTC::SecurityTypeEnum>(0);

return SecurityType;
}

/
*=======================================================
===================*/

DTC::RequestActionEnum 
s_SymbolsForExchangeRequest::GetRequestAction() const

{
if (BaseSize < 

offsetof(s_SymbolsForExchangeRequest, RequestAction) + 
sizeof(RequestAction))

return DTC::RequestActionEnum::SUBSCRIBE;



return RequestAction;
}

/
********************************************************
********************/

// s_UnderlyingSymbolsForExchangeRequest

/
*=======================================================
===================*/

uint16_t 
s_UnderlyingSymbolsForExchangeRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_UnderlyingSymbolsForExchangeRequest::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_UnderlyingSymbolsForExchangeRequest::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_UnderlyingSymbolsForExchangeRequest, 



RequestID) + sizeof(RequestID))
return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::SecurityTypeEnum 
s_UnderlyingSymbolsForExchangeRequest::GetSecurityType() 
const

{
if (BaseSize < 

offsetof(s_UnderlyingSymbolsForExchangeRequest, 
SecurityType) + sizeof(SecurityType))

return 
static_cast<DTC::SecurityTypeEnum>(0);

return SecurityType;
}

/
********************************************************
********************/

// s_SymbolsForUnderlyingRequest

/
*=======================================================
===================*/

uint16_t 
s_SymbolsForUnderlyingRequest::GetMessageSize() const

{
return Size;

}

/



*=======================================================
===================*/

uint16_t 
s_SymbolsForUnderlyingRequest::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_SymbolsForUnderlyingRequest::GetRequestID() const

{
if (BaseSize < 

offsetof(s_SymbolsForUnderlyingRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::SecurityTypeEnum 
s_SymbolsForUnderlyingRequest::GetSecurityType() const

{
if (BaseSize < 

offsetof(s_SymbolsForUnderlyingRequest, SecurityType) + 
sizeof(SecurityType))

return 
static_cast<DTC::SecurityTypeEnum>(0);

return SecurityType;
}



/
********************************************************
********************/

// s_SymbolSearchRequest

/
*=======================================================
===================*/

uint16_t s_SymbolSearchRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_SymbolSearchRequest::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/

int32_t s_SymbolSearchRequest::GetRequestID() const
{

if (BaseSize < offsetof(s_SymbolSearchRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================



===================*/
DTC::SecurityTypeEnum 

s_SymbolSearchRequest::GetSecurityType() const
{

if (BaseSize < offsetof(s_SymbolSearchRequest, 
SecurityType) + sizeof(SecurityType))

return 
static_cast<DTC::SecurityTypeEnum>(0);

return SecurityType;
}

/
*=======================================================
===================*/

DTC::SearchTypeEnum 
s_SymbolSearchRequest::GetSearchType() const

{
if (BaseSize < offsetof(s_SymbolSearchRequest, 

SearchType) + sizeof(SearchType))
return static_cast<DTC::SearchTypeEnum>(0);

return SearchType;
}

/
********************************************************
********************/

// s_SecurityDefinitionForSymbolRequest

/
*=======================================================
===================*/

uint16_t 
s_SecurityDefinitionForSymbolRequest::GetMessageSize() 
const

{



return Size;
}

/
*=======================================================
===================*/

uint16_t 
s_SecurityDefinitionForSymbolRequest::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_SecurityDefinitionForSymbolRequest::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionForSymbolRequest, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_SecurityDefinitionResponse

/
*=======================================================
===================*/



uint16_t 
s_SecurityDefinitionResponse::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_SecurityDefinitionResponse::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t s_SecurityDefinitionResponse::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::SecurityTypeEnum 
s_SecurityDefinitionResponse::GetSecurityType() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, SecurityType) + 



sizeof(SecurityType))
return DTC::SECURITY_TYPE_UNSET;

return SecurityType;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetMinPriceIncrement() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
MinPriceIncrement) + sizeof(MinPriceIncrement))

return 0.0;

return MinPriceIncrement;
}

/
*=======================================================
===================*/

DTC::PriceDisplayFormatEnum 
s_SecurityDefinitionResponse::GetPriceDisplayFormat() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
PriceDisplayFormat) + sizeof(PriceDisplayFormat))

return DTC::PRICE_DISPLAY_FORMAT_UNSET;

return PriceDisplayFormat;
}

/



*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetCurrencyValuePerIncreme
nt() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
CurrencyValuePerIncrement) + 
sizeof(CurrencyValuePerIncrement))

return 0.0;

return CurrencyValuePerIncrement;
}

/
*=======================================================
===================*/

uint8_t 
s_SecurityDefinitionResponse::GetIsFinalMessage() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, IsFinalMessage) + 
sizeof(IsFinalMessage))

return 0;

return IsFinalMessage;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetFloatToIntPriceMultipli
er() const

{
if (BaseSize < 



offsetof(s_SecurityDefinitionResponse, 
FloatToIntPriceMultiplier) + 
sizeof(FloatToIntPriceMultiplier))

return 1.0f;

return FloatToIntPriceMultiplier;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetIntToFloatPriceDivisor(
) const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
IntToFloatPriceDivisor) + 
sizeof(IntToFloatPriceDivisor))

return 1.0f;

return IntToFloatPriceDivisor;
}

/
*=======================================================
===================*/

uint8_t 
s_SecurityDefinitionResponse::GetUpdatesBidAskOnly() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
UpdatesBidAskOnly) + sizeof(UpdatesBidAskOnly))

return 0;

return UpdatesBidAskOnly;



}

/
*=======================================================
===================*/

float s_SecurityDefinitionResponse::GetStrikePrice() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, StrikePrice) + 
sizeof(StrikePrice))

return 0.0;

return StrikePrice;
}

/
*=======================================================
===================*/

DTC::PutCallEnum 
s_SecurityDefinitionResponse::GetPutOrCall() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, PutOrCall) + 
sizeof(PutOrCall))

return DTC::PC_UNSET;

return PutOrCall;
}

/
*=======================================================
===================*/

uint32_t 
s_SecurityDefinitionResponse::GetShortInterest() const

{
if (BaseSize < 



offsetof(s_SecurityDefinitionResponse, ShortInterest) + 
sizeof(ShortInterest))

return 0;

return ShortInterest;
}

/
*=======================================================
===================*/

DTC::t_DateTime4Byte 
s_SecurityDefinitionResponse::GetSecurityExpirationDate(
) const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
SecurityExpirationDate) + 
sizeof(SecurityExpirationDate))

return 0;

return SecurityExpirationDate;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetBuyRolloverInterest() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
BuyRolloverInterest) + sizeof(BuyRolloverInterest))

return 0.0;

return BuyRolloverInterest;
}



/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetSellRolloverInterest() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
SellRolloverInterest) + sizeof(SellRolloverInterest))

return 0.0;

return SellRolloverInterest;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetEarningsPerShare() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, EarningsPerShare) 
+ sizeof(EarningsPerShare))

return 0.0;

return EarningsPerShare;
}

/
*=======================================================
===================*/

uint32_t 
s_SecurityDefinitionResponse::GetSharesOutstanding() 
const



{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
SharesOutstanding) + sizeof(SharesOutstanding))

return 0;

return SharesOutstanding;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetIntToFloatQuantityDivis
or() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
IntToFloatQuantityDivisor) + 
sizeof(IntToFloatQuantityDivisor))

return 0.0;

return IntToFloatQuantityDivisor;
}

/
*=======================================================
===================*/

uint8_t 
s_SecurityDefinitionResponse::GetHasMarketDepthData() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
HasMarketDepthData) + sizeof(HasMarketDepthData))

return 1;



return HasMarketDepthData;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetDisplayPriceMultiplier(
) const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
DisplayPriceMultiplier) + 
sizeof(DisplayPriceMultiplier))

return 1.0;

return DisplayPriceMultiplier;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetInitialMarginRequiremen
t() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
InitialMarginRequirement) + 
sizeof(InitialMarginRequirement))

return 0.0;

return InitialMarginRequirement;
}

/
*=======================================================



===================*/
float 

s_SecurityDefinitionResponse::GetMaintenanceMarginRequir
ement() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
MaintenanceMarginRequirement) + 
sizeof(MaintenanceMarginRequirement))

return 0.0;

return MaintenanceMarginRequirement;
}

/
*=======================================================
===================*/

float 
s_SecurityDefinitionResponse::GetContractSize() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, ContractSize) + 
sizeof(ContractSize))

return 0.0;

return ContractSize;
}

/
*=======================================================
===================*/

uint32_t 
s_SecurityDefinitionResponse::GetOpenInterest() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, OpenInterest) + 
sizeof(OpenInterest))



return 0;

return OpenInterest;
}

/
*=======================================================
===================*/

DTC::t_DateTime4Byte 
s_SecurityDefinitionResponse::GetRolloverDate() const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, RolloverDate) + 
sizeof(RolloverDate))

return 0;

return RolloverDate;
}

/
*=======================================================
===================*/

uint8_t s_SecurityDefinitionResponse::GetIsDelayed() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, IsDelayed) + 
sizeof(IsDelayed))

return 0;

return IsDelayed;
}

/
*=======================================================
===================*/

int64_t 



s_SecurityDefinitionResponse::GetSecurityIdentifier() 
const

{
if (BaseSize < 

offsetof(s_SecurityDefinitionResponse, 
SecurityIdentifier) + sizeof(SecurityIdentifier))

return 0;

return SecurityIdentifier;
}

/
********************************************************
********************/

// s_SecurityDefinitionReject

/
*=======================================================
===================*/

uint16_t 
s_SecurityDefinitionReject::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_SecurityDefinitionReject::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/



int32_t s_SecurityDefinitionReject::GetRequestID() 
const

{

if (BaseSize < 
offsetof(s_SecurityDefinitionReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_AccountBalanceRequest

/
*=======================================================
===================*/

uint16_t s_AccountBalanceRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_AccountBalanceRequest::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================



===================*/
int32_t s_AccountBalanceRequest::GetRequestID() 

const
{

if (BaseSize < 
offsetof(s_AccountBalanceRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_AccountBalanceReject

/
*=======================================================
===================*/

uint16_t s_AccountBalanceReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_AccountBalanceReject::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================



===================*/
int32_t s_AccountBalanceReject::GetRequestID() const
{

if (BaseSize < offsetof(s_AccountBalanceReject, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_AccountBalanceUpdate

/
*=======================================================
===================*/

uint16_t s_AccountBalanceUpdate::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_AccountBalanceUpdate::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================
===================*/



int32_t s_AccountBalanceUpdate::GetRequestID() const
{

if (BaseSize < offsetof(s_AccountBalanceUpdate, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

double s_AccountBalanceUpdate::GetCashBalance() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

CashBalance) + sizeof(CashBalance))
return 0;

return CashBalance;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetBalanceAvailableForNewPositio
ns() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

BalanceAvailableForNewPositions) + 
sizeof(BalanceAvailableForNewPositions))

return 0;

return BalanceAvailableForNewPositions;
}



/
*=======================================================
===================*/

double s_AccountBalanceUpdate::GetSecuritiesValue() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

SecuritiesValue) + sizeof(SecuritiesValue))
return 0;

return SecuritiesValue;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetMarginRequirement() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

MarginRequirement) + sizeof(MarginRequirement))
return 0;

return MarginRequirement;
}

/
*=======================================================
===================*/

int32_t 
s_AccountBalanceUpdate::GetTotalNumberMessages() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

TotalNumberMessages) + sizeof(TotalNumberMessages))
return 0;



return TotalNumberMessages;
}

/
*=======================================================
===================*/

int32_t s_AccountBalanceUpdate::GetMessageNumber() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

MessageNumber) + sizeof(MessageNumber))
return 0;

return MessageNumber;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetNoAccountBalances() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

NoAccountBalances) + sizeof(NoAccountBalances))
return 0;

return NoAccountBalances;
}

/
*=======================================================
===================*/

uint8_t s_AccountBalanceUpdate::GetUnsolicited() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

Unsolicited) + sizeof(Unsolicited))



return 0;

return Unsolicited;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetOpenPositionsProfitLoss() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

OpenPositionsProfitLoss) + 
sizeof(OpenPositionsProfitLoss))

return 0.0;

return OpenPositionsProfitLoss;
}

/
*=======================================================
===================*/

double s_AccountBalanceUpdate::GetDailyProfitLoss() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

DailyProfitLoss) + sizeof(DailyProfitLoss))
return 0.0;

return DailyProfitLoss;
}

/
*=======================================================
===================*/

uint64_t 



s_AccountBalanceUpdate::GetTransactionIdentifier() const
{

if (BaseSize < offsetof(s_AccountBalanceUpdate, 
TransactionIdentifier) + sizeof(TransactionIdentifier))

return 0;

return TransactionIdentifier;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetDailyNetLossLimit() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

DailyNetLossLimit) + sizeof(DailyNetLossLimit))
return 0.0;

return DailyNetLossLimit;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetTrailingAccountValueToLimitPo
sitions() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

TrailingAccountValueToLimitPositions) + 
sizeof(TrailingAccountValueToLimitPositions))

return 0.0;

return TrailingAccountValueToLimitPositions;
}



/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetDailyNetLossLimitReached() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

DailyNetLossLimitReached) + 
sizeof(DailyNetLossLimitReached))

return 0;

return DailyNetLossLimitReached;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetIsUnderRequiredMargin() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

IsUnderRequiredMargin) + sizeof(IsUnderRequiredMargin))
return 0;

return IsUnderRequiredMargin;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetClosePositionsAtEndOfDay() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

ClosePositionsAtEndOfDay) + 



sizeof(ClosePositionsAtEndOfDay))
return 0;

return ClosePositionsAtEndOfDay;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetTradingIsDisabled() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

TradingIsDisabled) + sizeof(TradingIsDisabled))
return 0;

return TradingIsDisabled;
}

/
*=======================================================
===================*/

uint8_t 
s_AccountBalanceUpdate::GetIsUnderRequiredAccountValue() 
const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

IsUnderRequiredAccountValue) + 
sizeof(IsUnderRequiredAccountValue))

return 0;

return IsUnderRequiredAccountValue;
}

/
*=======================================================
===================*/



DTC::t_DateTimeWithMicrosecondsInt 
s_AccountBalanceUpdate::GetTransactionDateTime() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

TransactionDateTime) + sizeof(TransactionDateTime))
return 0;

return TransactionDateTime;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetMarginRequirementFull() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

MarginRequirementFull) + sizeof(MarginRequirementFull))
return 0.0;

return MarginRequirementFull;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetMarginRequirementFullPosition
sOnly() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

MarginRequirementFullPositionsOnly) + 
sizeof(MarginRequirementFullPositionsOnly))

return 0.0;

return MarginRequirementFullPositionsOnly;
}



/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetPeakMarginRequirement() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

PeakMarginRequirement) + sizeof(PeakMarginRequirement))
return 0.0;

return PeakMarginRequirement;
}

/
*=======================================================
===================*/

double 
s_AccountBalanceUpdate::GetEndOfDayAccountValue() const

{
if (BaseSize < offsetof(s_AccountBalanceUpdate, 

EndOfDayAccountValue) + sizeof(EndOfDayAccountValue))
return 0.0;

return EndOfDayAccountValue;
}

/
********************************************************
********************/

// s_AccountBalanceAdjustment

/
*=======================================================
===================*/

uint16_t 
s_AccountBalanceAdjustment::GetMessageSize() const



{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_AccountBalanceAdjustment::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t s_AccountBalanceAdjustment::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_AccountBalanceAdjustment, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

double s_AccountBalanceAdjustment::GetCreditAmount() 
const

{
if (BaseSize < 

offsetof(s_AccountBalanceAdjustment, CreditAmount) + 
sizeof(CreditAmount))

return 0.0;



return CreditAmount;
}

/
*=======================================================
===================*/

double s_AccountBalanceAdjustment::GetDebitAmount() 
const

{
if (BaseSize < 

offsetof(s_AccountBalanceAdjustment, DebitAmount) + 
sizeof(DebitAmount))

return 0.0;

return DebitAmount;
}

/
********************************************************
********************/

// s_AccountBalanceAdjustmentReject

/
*=======================================================
===================*/

uint16_t 
s_AccountBalanceAdjustmentReject::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_AccountBalanceAdjustmentReject::GetBaseSize() const



{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_AccountBalanceAdjustmentReject::GetRequestID() const

{

if (BaseSize < 
offsetof(s_AccountBalanceAdjustmentReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_AccountBalanceAdjustmentComplete

/
*=======================================================
===================*/

uint16_t 
s_AccountBalanceAdjustmentComplete::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/



uint16_t 
s_AccountBalanceAdjustmentComplete::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_AccountBalanceAdjustmentComplete::GetRequestID() const

{
if (BaseSize < 

offsetof(s_AccountBalanceAdjustmentComplete, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

int64_t 
s_AccountBalanceAdjustmentComplete::GetTransactionID() 
const

{
if (BaseSize < 

offsetof(s_AccountBalanceAdjustmentComplete, 
TransactionID) + sizeof(TransactionID))

return 0;

return TransactionID;
}

/
*=======================================================



===================*/
double 

s_AccountBalanceAdjustmentComplete::GetNewBalance() 
const

{
if (BaseSize < 

offsetof(s_AccountBalanceAdjustmentComplete, NewBalance) 
+ sizeof(NewBalance))

return 0;

return NewBalance;
}

/
********************************************************
********************/

// s_HistoricalAccountBalancesRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalAccountBalancesRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalAccountBalancesRequest::GetBaseSize() const

{
return BaseSize;

}



/
*=======================================================
===================*/

int32_t 
s_HistoricalAccountBalancesRequest::GetRequestID() const

{
if (BaseSize < 

offsetof(s_HistoricalAccountBalancesRequest, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::t_DateTime 
s_HistoricalAccountBalancesRequest::GetStartDateTime() 
const

{
if (BaseSize < 

offsetof(s_HistoricalAccountBalancesRequest, 
StartDateTime) + sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/
********************************************************
********************/

// s_HistoricalAccountBalancesReject

/
*=======================================================
===================*/



uint16_t 
s_HistoricalAccountBalancesReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalAccountBalancesReject::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

uint32_t 
s_HistoricalAccountBalancesReject::GetRequestID() const

{
if (BaseSize < 

offsetof(s_HistoricalAccountBalancesReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_HistoricalAccountBalanceResponse

/
*=======================================================



===================*/
uint16_t 

s_HistoricalAccountBalanceResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalAccountBalanceResponse::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalAccountBalanceResponse::GetRequestID() const

{
if (BaseSize < 

offsetof(s_HistoricalAccountBalanceResponse, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::t_DateTimeWithMilliseconds 
s_HistoricalAccountBalanceResponse::GetDateTime() const

{



if (BaseSize < 
offsetof(s_HistoricalAccountBalanceResponse, DateTime) + 
sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

double 
s_HistoricalAccountBalanceResponse::GetCashBalance() 
const

{
if (BaseSize < 

offsetof(s_HistoricalAccountBalanceResponse, 
CashBalance) + sizeof(CashBalance))

return 0.0;

return CashBalance;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalAccountBalanceResponse::GetIsFinalResponse() 
const

{
if (BaseSize < 

offsetof(s_HistoricalAccountBalanceResponse, 
IsFinalResponse) + sizeof(IsFinalResponse))

return 0;

return IsFinalResponse;
}



/
*=======================================================
===================*/

uint8_t 
s_HistoricalAccountBalanceResponse::GetNoAccountBalances
() const

{
if (BaseSize < 

offsetof(s_HistoricalAccountBalanceResponse, 
NoAccountBalances) + sizeof(NoAccountBalances))

return 0;

return NoAccountBalances;
}

/
********************************************************
********************/

// s_UserMessage

/
*=======================================================
===================*/

uint16_t s_UserMessage::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_UserMessage::GetBaseSize() const
{

return BaseSize;
}



/
*=======================================================
===================*/

uint8_t s_UserMessage::GetIsPopupMessage() const
{

if (BaseSize < offsetof(s_UserMessage, 
IsPopupMessage) + sizeof(IsPopupMessage))

return 0;

return IsPopupMessage;
}

/
********************************************************
********************/

// s_GeneralLogMessage

/
*=======================================================
===================*/

uint16_t s_GeneralLogMessage::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_GeneralLogMessage::GetBaseSize() const
{

return BaseSize;
}

/
********************************************************



********************/
// s_AlertMessage

/
*=======================================================
===================*/

uint16_t s_AlertMessage::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_AlertMessage::GetBaseSize() const
{

return BaseSize;
}

/
********************************************************
********************/

// s_JournalEntryAdd

/
*=======================================================
===================*/

uint16_t s_JournalEntryAdd::GetMessageSize() const
{

return Size;
}

/
*=======================================================
===================*/

uint16_t s_JournalEntryAdd::GetBaseSize() const
{



return BaseSize;
}

/
*=======================================================
===================*/

DTC::t_DateTime s_JournalEntryAdd::GetDateTime() 
const

{
if (BaseSize < offsetof(s_JournalEntryAdd, 

DateTime) + sizeof(DateTime))
return 0;

return DateTime;
}

/
********************************************************
********************/

// s_JournalEntriesReject

/
*=======================================================
===================*/

uint16_t s_JournalEntriesReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_JournalEntriesReject::GetBaseSize() const
{

return BaseSize;
}



/
*=======================================================
===================*/

int32_t s_JournalEntriesReject::GetRequestID() const
{

if (BaseSize < offsetof(s_JournalEntriesReject, 
RequestID) + sizeof(RequestID))

return 0;

return RequestID;
}

/
********************************************************
********************/

// s_JournalEntryResponse

/
*=======================================================
===================*/

uint16_t s_JournalEntryResponse::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_JournalEntryResponse::GetBaseSize() const
{

return BaseSize;
}

/
*=======================================================



===================*/
DTC::t_DateTime 

s_JournalEntryResponse::GetDateTime() const
{

if (BaseSize < offsetof(s_JournalEntryResponse, 
DateTime) + sizeof(DateTime))

return 0;

return DateTime;
}

/
*=======================================================
===================*/

uint8_t s_JournalEntryResponse::GetIsFinalResponse() 
const

{
if (BaseSize < offsetof(s_JournalEntryResponse, 

IsFinalResponse) + sizeof(IsFinalResponse))
return 0;

return IsFinalResponse;
}

/
********************************************************
********************/

// s_HistoricalPriceDataRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataRequest::GetMessageSize() const

{
return Size;

}



/
*=======================================================
===================*/

uint16_t s_HistoricalPriceDataRequest::GetBaseSize() 
const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t s_HistoricalPriceDataRequest::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

uint32_t 
s_HistoricalPriceDataRequest::GetMaxDaysToReturn() const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, MaxDaysToReturn) 
+ sizeof(MaxDaysToReturn))

return 0;

return MaxDaysToReturn;
}



/
*=======================================================
===================*/

DTC::t_DateTime 
s_HistoricalPriceDataRequest::GetEndDateTime() const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, EndDateTime) + 
sizeof(EndDateTime))

return 0;

return EndDateTime;
}

/
*=======================================================
===================*/

DTC::t_DateTime 
s_HistoricalPriceDataRequest::GetStartDateTime() const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, StartDateTime) + 
sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/
*=======================================================
===================*/

DTC::HistoricalDataIntervalEnum 
s_HistoricalPriceDataRequest::GetRecordInterval() const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, RecordInterval) + 



sizeof(RecordInterval))
return 

static_cast<DTC::HistoricalDataIntervalEnum>(0);

return RecordInterval;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataRequest::GetUseZLibCompression() 
const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, 
UseZLibCompression) + sizeof(UseZLibCompression))

return 0;

return UseZLibCompression;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalPriceDataRequest::GetRequestDividendAdjusted
StockData() const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, 
RequestDividendAdjustedStockData) + 
sizeof(RequestDividendAdjustedStockData))

return 0;

return RequestDividendAdjustedStockData;
}



/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataRequest::GetInteger_1() const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataRequest, Integer_1) + 
sizeof(Integer_1))

return 0;

return Integer_1;
}

/
********************************************************
********************/

// s_HistoricalPriceDataReject

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataReject::GetMessageSize() const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t s_HistoricalPriceDataReject::GetBaseSize() 
const

{
return BaseSize;

}



/
*=======================================================
===================*/

int32_t s_HistoricalPriceDataReject::GetRequestID() 
const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::HistoricalPriceDataRejectReasonCodeEnum 
s_HistoricalPriceDataReject::GetRejectReasonCode() const

{
if (BaseSize < 

offsetof(s_HistoricalPriceDataReject, RejectReasonCode) 
+ sizeof(RejectReasonCode))

return DTC::HPDR_UNSET;

return RejectReasonCode;
}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalPriceDataReject::GetRetryTimeInSeconds() 
const

{
if (BaseSize < 



offsetof(s_HistoricalPriceDataReject, 
RetryTimeInSeconds) + sizeof(RetryTimeInSeconds))

return 0;

return RetryTimeInSeconds;
}

/
********************************************************
********************/

// s_HistoricalMarketDepthDataRequest

/
*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataRequest::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataRequest::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalMarketDepthDataRequest::GetRequestID() const

{



if (BaseSize < 
offsetof(s_HistoricalMarketDepthDataRequest, RequestID) 
+ sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::t_DateTimeWithMicrosecondsInt 
s_HistoricalMarketDepthDataRequest::GetStartDateTime() 
const

{
if (BaseSize < 

offsetof(s_HistoricalMarketDepthDataRequest, 
StartDateTime) + sizeof(StartDateTime))

return 0;

return StartDateTime;
}

/
*=======================================================
===================*/

DTC::t_DateTimeWithMicrosecondsInt 
s_HistoricalMarketDepthDataRequest::GetEndDateTime() 
const

{
if (BaseSize < 

offsetof(s_HistoricalMarketDepthDataRequest, 
EndDateTime) + sizeof(EndDateTime))

return 0;

return EndDateTime;



}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataRequest::GetUseZLibCompressio
n() const

{
if (BaseSize < 

offsetof(s_HistoricalMarketDepthDataRequest, 
UseZLibCompression) + sizeof(UseZLibCompression))

return 0;

return UseZLibCompression;
}

/
*=======================================================
===================*/

uint8_t 
s_HistoricalMarketDepthDataRequest::GetInteger_1() const

{
if (BaseSize < 

offsetof(s_HistoricalMarketDepthDataRequest, Integer_1) 
+ sizeof(Integer_1))

return 0;

return Integer_1;
}

/
********************************************************
********************/

// s_HistoricalMarketDepthDataReject



/
*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataReject::GetMessageSize() 
const

{
return Size;

}

/
*=======================================================
===================*/

uint16_t 
s_HistoricalMarketDepthDataReject::GetBaseSize() const

{
return BaseSize;

}

/
*=======================================================
===================*/

int32_t 
s_HistoricalMarketDepthDataReject::GetRequestID() const

{
if (BaseSize < 

offsetof(s_HistoricalMarketDepthDataReject, RequestID) + 
sizeof(RequestID))

return 0;

return RequestID;
}

/
*=======================================================
===================*/

DTC::HistoricalPriceDataRejectReasonCodeEnum 



s_HistoricalMarketDepthDataReject::GetRejectReasonCode() 
const

{
if (BaseSize < 

offsetof(s_HistoricalMarketDepthDataReject, 
RejectReasonCode) + sizeof(RejectReasonCode))

return DTC::HPDR_UNSET;

return RejectReasonCode;
}

/
*=======================================================
===================*/
}

dtcprotocol.proto (45.1 KB)

// Data and Trading Communications Protocol (DTC 
Protocol)

// This protocol is in the public domain and freely 
usable by anyone.

// Documentation: http://DTCprotocol.org/index.php?
page=doc_DTCMessageDocumentation.php

#pragma once

#include <cstdint>

namespace DTC
{
// In general because these structures are placed into a 
stream of data 



// and the beginning position of the structure in the 
stream is variable 
// and not to any particular boundary, structure member 
alignment here is 
// not beneficial. So this could be changed to #pragma 
pack(1). It is 
// maintained at 8 since there is a reliance on that 
alignment for existing
// compiled code.
#pragma pack(push, 8)

// DTC protocol version
const int32_t CURRENT_VERSION = 8;

// Text string lengths when using fixed length 
string binary encoding. 

const int32_t USERNAME_PASSWORD_LENGTH = 32;
const int32_t SYMBOL_EXCHANGE_DELIMITER_LENGTH = 4;
const int32_t SYMBOL_LENGTH = 64;
const int32_t EXCHANGE_LENGTH = 16;
const int32_t UNDERLYING_SYMBOL_LENGTH = 32;
const int32_t SYMBOL_DESCRIPTION_LENGTH = 64;
const int32_t EXCHANGE_DESCRIPTION_LENGTH = 48;
const int32_t ORDER_ID_LENGTH = 32;
const int32_t TRADE_ACCOUNT_LENGTH = 32;
const int32_t TEXT_DESCRIPTION_LENGTH = 96;
const int32_t TEXT_MESSAGE_LENGTH = 256;
const int32_t ORDER_FREE_FORM_TEXT_LENGTH = 48;
const int32_t CLIENT_SERVER_NAME_LENGTH = 48;
const int32_t GENERAL_IDENTIFIER_LENGTH = 64;
const int32_t CURRENCY_CODE_LENGTH = 8;
const int32_t ORDER_FILL_EXECUTION_LENGTH = 64;
const int32_t PRICE_STRING_LENGTH = 16;

//----Message types----

// Authentication and connection monitoring



const uint16_t LOGON_REQUEST = 1;
const uint16_t LOGON_RESPONSE = 2;
const uint16_t HEARTBEAT = 3;
const uint16_t LOGOFF = 5;
const uint16_t ENCODING_REQUEST = 6;
const uint16_t ENCODING_RESPONSE = 7;

// Market data
const uint16_t MARKET_DATA_REQUEST = 101;
const uint16_t MARKET_DATA_REJECT = 103;
const uint16_t MARKET_DATA_SNAPSHOT = 104;
//125

const uint16_t MARKET_DATA_UPDATE_TRADE = 107;
const uint16_t MARKET_DATA_UPDATE_TRADE_COMPACT = 

112;
//126
const uint16_t 

MARKET_DATA_UPDATE_LAST_TRADE_SNAPSHOT = 134;
const uint16_t 

MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR = 137;
const uint16_t 

MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR_2 = 
146;

const uint16_t MARKET_DATA_UPDATE_TRADE_NO_TIMESTAMP 
= 142;

const uint16_t MARKET_DATA_UPDATE_BID_ASK = 108;
const uint16_t MARKET_DATA_UPDATE_BID_ASK_COMPACT = 

117;
//127
const uint16_t 

MARKET_DATA_UPDATE_BID_ASK_NO_TIMESTAMP = 143;
const uint16_t 

MARKET_DATA_UPDATE_BID_ASK_FLOAT_WITH_MICROSECONDS = 
144;



const uint16_t MARKET_DATA_UPDATE_SESSION_OPEN = 
120;

//128
const uint16_t MARKET_DATA_UPDATE_SESSION_HIGH = 

114;
//129
const uint16_t MARKET_DATA_UPDATE_SESSION_LOW = 115;
//130
const uint16_t MARKET_DATA_UPDATE_SESSION_VOLUME = 

113;
const uint16_t MARKET_DATA_UPDATE_OPEN_INTEREST = 

124;
const uint16_t MARKET_DATA_UPDATE_SESSION_SETTLEMENT 

= 119;
//131
const uint16_t MARKET_DATA_UPDATE_SESSION_NUM_TRADES 

= 135;
const uint16_t 

MARKET_DATA_UPDATE_TRADING_SESSION_DATE = 136;

const uint16_t MARKET_DEPTH_REQUEST = 102;
const uint16_t MARKET_DEPTH_REJECT = 121;
const uint16_t MARKET_DEPTH_SNAPSHOT_LEVEL = 122;
//132
const uint16_t MARKET_DEPTH_SNAPSHOT_LEVEL_FLOAT = 

145;
const uint16_t MARKET_DEPTH_UPDATE_LEVEL = 106;
const uint16_t 

MARKET_DEPTH_UPDATE_LEVEL_FLOAT_WITH_MILLISECONDS = 140;
const uint16_t 

MARKET_DEPTH_UPDATE_LEVEL_NO_TIMESTAMP = 141;
//133

const uint16_t MARKET_DATA_FEED_STATUS = 100;
const uint16_t MARKET_DATA_FEED_SYMBOL_STATUS = 116;
const uint16_t TRADING_SYMBOL_STATUS = 138;



const uint16_t MARKET_ORDERS_REQUEST = 150;
const uint16_t MARKET_ORDERS_REJECT = 151;

const uint16_t MARKET_ORDERS_ADD = 152;
const uint16_t MARKET_ORDERS_MODIFY = 153;
const uint16_t MARKET_ORDERS_REMOVE = 154;
const uint16_t 

MARKET_ORDERS_SNAPSHOT_MESSAGE_BOUNDARY = 155;

// Order entry and modification
const uint16_t SUBMIT_NEW_SINGLE_ORDER = 208;
//206

const uint16_t SUBMIT_NEW_OCO_ORDER = 201;
//207
const uint16_t SUBMIT_FLATTEN_POSITION_ORDER = 209;
const uint16_t FLATTEN_POSITIONS_FOR_TRADE_ACCOUNT = 

210;

const uint16_t CANCEL_ORDER = 203;

const uint16_t CANCEL_REPLACE_ORDER = 204;
//205

// Trading related
const uint16_t OPEN_ORDERS_REQUEST = 300;
const uint16_t OPEN_ORDERS_REJECT = 302;

const uint16_t ORDER_UPDATE = 301;

const uint16_t HISTORICAL_ORDER_FILLS_REQUEST = 303;
const uint16_t HISTORICAL_ORDER_FILLS_REJECT = 308;
const uint16_t HISTORICAL_ORDER_FILL_RESPONSE = 304;

const uint16_t CURRENT_POSITIONS_REQUEST = 305;
const uint16_t CURRENT_POSITIONS_REJECT = 307;



const uint16_t POSITION_UPDATE = 306;
const uint16_t ADD_CORRECTING_ORDER_FILL = 309;
const uint16_t CORRECTING_ORDER_FILL_RESPONSE = 310;

// Account list
const uint16_t TRADE_ACCOUNTS_REQUEST = 400;
const uint16_t TRADE_ACCOUNT_RESPONSE = 401;

// Symbol discovery and security definitions
const uint16_t EXCHANGE_LIST_REQUEST = 500;
const uint16_t EXCHANGE_LIST_RESPONSE = 501;

const uint16_t SYMBOLS_FOR_EXCHANGE_REQUEST = 502;
const uint16_t 

UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST = 503;
const uint16_t SYMBOLS_FOR_UNDERLYING_REQUEST = 504;
const uint16_t 

SECURITY_DEFINITION_FOR_SYMBOL_REQUEST = 506;
const uint16_t SECURITY_DEFINITION_RESPONSE = 507;

const uint16_t SYMBOL_SEARCH_REQUEST = 508;

const uint16_t SECURITY_DEFINITION_REJECT = 509;

// Account Balance Data
const uint16_t ACCOUNT_BALANCE_REQUEST = 601;
const uint16_t ACCOUNT_BALANCE_REJECT = 602;
const uint16_t ACCOUNT_BALANCE_UPDATE = 600;
const uint16_t ACCOUNT_BALANCE_ADJUSTMENT = 607;
const uint16_t ACCOUNT_BALANCE_ADJUSTMENT_REJECT = 

608;
const uint16_t ACCOUNT_BALANCE_ADJUSTMENT_COMPLETE = 

609;
const uint16_t HISTORICAL_ACCOUNT_BALANCES_REQUEST = 

603;
const uint16_t HISTORICAL_ACCOUNT_BALANCES_REJECT = 

604;



const uint16_t HISTORICAL_ACCOUNT_BALANCE_RESPONSE = 
606;

// Logging
const uint16_t USER_MESSAGE = 700;
const uint16_t GENERAL_LOG_MESSAGE = 701;
const uint16_t ALERT_MESSAGE = 702;

const uint16_t JOURNAL_ENTRY_ADD = 703;
const uint16_t JOURNAL_ENTRIES_REQUEST = 704;
const uint16_t JOURNAL_ENTRIES_REJECT = 705;
const uint16_t JOURNAL_ENTRY_RESPONSE = 706;

// Historical price data
const uint16_t HISTORICAL_PRICE_DATA_REQUEST = 800;
const uint16_t HISTORICAL_PRICE_DATA_RESPONSE_HEADER 

= 801;
const uint16_t HISTORICAL_PRICE_DATA_REJECT = 802;
const uint16_t HISTORICAL_PRICE_DATA_RECORD_RESPONSE 

= 803;
const uint16_t 

HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE = 804;
//805
//806
const uint16_t 

HISTORICAL_PRICE_DATA_RESPONSE_TRAILER = 807;

// Historical market depth data
const uint16_t HISTORICAL_MARKET_DEPTH_DATA_REQUEST 

= 900;
const uint16_t 

HISTORICAL_MARKET_DEPTH_DATA_RESPONSE_HEADER = 901;
const uint16_t HISTORICAL_MARKET_DEPTH_DATA_REJECT = 

902;
const uint16_t 

HISTORICAL_MARKET_DEPTH_DATA_RECORD_RESPONSE = 903;



/
*=======================================================
===================*/

// Standard UNIX date-time value. In seconds.
typedef int64_t t_DateTime;

// This is a 32 bit UNIX date-time value used in 
messages where compactness is an important 
consideration. Or, where only the Date is needed. In 
seconds.

typedef uint32_t t_DateTime4Byte;

// UNIX date-time value with fractional portion for 
milliseconds.

typedef double t_DateTimeWithMilliseconds;

// Standard UNIX date-time value in milliseconds.
typedef int64_t t_DateTimeWithMillisecondsInt;

// Standard UNIX date-time value in microseconds.
typedef int64_t t_DateTimeWithMicrosecondsInt;

inline int64_t 
DateTimeWithMillisecondsToDateTimeWithMicrosecondsInt(co
nst t_DateTimeWithMilliseconds DateTime)

{
return static_cast <int64_t>(DateTime * 

1000000.0 + 0.5);
}

/
*=======================================================
===================*/

enum EncodingEnum : int32_t
{ BINARY_ENCODING = 0
, BINARY_WITH_VARIABLE_LENGTH_STRINGS = 1
, JSON_ENCODING = 2



, JSON_COMPACT_ENCODING = 3
, PROTOCOL_BUFFERS = 4
};

inline const char* GetEncodingName(EncodingEnum 
Encoding)

{
switch (Encoding)
{

case BINARY_ENCODING:
return "Binary";

case BINARY_WITH_VARIABLE_LENGTH_STRINGS:
return "Binary VLS";

case JSON_ENCODING:
return "JSON";

case JSON_COMPACT_ENCODING:
return "JSON Compact";

case PROTOCOL_BUFFERS:
return "Protocol Buffers";

default:
return "Unknown";

}
}

/
*=======================================================
===================*/

enum LogonStatusEnum : int32_t
{ LOGON_SUCCESS = 1
, LOGON_ERROR = 2
, LOGON_ERROR_NO_RECONNECT = 3
, LOGON_RECONNECT_NEW_ADDRESS = 4



};

/
*=======================================================
===================*/

enum RequestActionEnum : int32_t
{ SUBSCRIBE = 1
, UNSUBSCRIBE = 2
, SNAPSHOT = 3
, SNAPSHOT_WITH_INTERVAL_UPDATES = 4
};

/
*=======================================================
===================*/

enum UnbundledTradeIndicatorEnum : int8_t
{ UNBUNDLED_TRADE_NONE = 0
, FIRST_SUB_TRADE_OF_UNBUNDLED_TRADE = 1
, LAST_SUB_TRADE_OF_UNBUNDLED_TRADE = 2
};

/
*=======================================================
===================*/

enum OrderStatusEnum : int32_t
{ ORDER_STATUS_UNSPECIFIED = 0
, ORDER_STATUS_ORDER_SENT = 1
, ORDER_STATUS_PENDING_OPEN = 2
, ORDER_STATUS_PENDING_CHILD = 3
, ORDER_STATUS_OPEN = 4
, ORDER_STATUS_PENDING_CANCEL_REPLACE = 5
, ORDER_STATUS_PENDING_CANCEL = 6
, ORDER_STATUS_FILLED = 7
, ORDER_STATUS_CANCELED = 8
, ORDER_STATUS_REJECTED = 9
, ORDER_STATUS_PARTIALLY_FILLED = 10
};



/
*=======================================================
===================*/

enum OrderUpdateReasonEnum : int32_t
{ ORDER_UPDATE_REASON_UNSET = 0
, OPEN_ORDERS_REQUEST_RESPONSE = 1
, NEW_ORDER_ACCEPTED = 2
, GENERAL_ORDER_UPDATE = 3
, ORDER_FILLED = 4
, ORDER_FILLED_PARTIALLY = 5
, ORDER_CANCELED = 6
, ORDER_CANCEL_REPLACE_COMPLETE = 7
, NEW_ORDER_REJECTED = 8
, ORDER_CANCEL_REJECTED = 9
, ORDER_CANCEL_REPLACE_REJECTED = 10
};

/
*=======================================================
===================*/

enum AtBidOrAskEnum8 : uint8_t
{ BID_ASK_UNSET_8 = 0
, AT_BID_8 = 1
, AT_ASK_8 = 2
};

/
*=======================================================
===================*/

enum AtBidOrAskEnum : uint16_t
{ BID_ASK_UNSET = 0
, AT_BID = 1
, AT_ASK = 2
};

/



*=======================================================
===================*/

enum MarketDepthUpdateTypeEnum : uint8_t
{ MARKET_DEPTH_UNSET = 0
, MARKET_DEPTH_INSERT_UPDATE_LEVEL = 1 // Insert or 

update depth at the given price level
, MARKET_DEPTH_DELETE_LEVEL = 2 // Delete depth at 

the given price level
};

/
*=======================================================
===================*/

enum FinalUpdateInBatchEnum : uint8_t
{

FINAL_UPDATE_UNSET = 0
, FINAL_UPDATE_TRUE = 1
, FINAL_UPDATE_FALSE = 2
, FINAL_UPDATE_BEGIN_BATCH = 3

};

/
*=======================================================
===================*/

enum MessageSetBoundaryEnum : uint8_t
{

MESSAGE_SET_BOUNDARY_UNSET = 0
, MESSAGE_SET_BOUNDARY_BEGIN = 1
, MESSAGE_SET_BOUNDARY_END = 2

};

/
*=======================================================
===================*/

enum OrderTypeEnum : int32_t
{ ORDER_TYPE_UNSET = 0
, ORDER_TYPE_MARKET = 1



, ORDER_TYPE_LIMIT = 2
, ORDER_TYPE_STOP = 3
, ORDER_TYPE_STOP_LIMIT = 4
, ORDER_TYPE_MARKET_IF_TOUCHED = 5
, ORDER_TYPE_LIMIT_IF_TOUCHED = 6
, ORDER_TYPE_MARKET_LIMIT = 7
};

/
*=======================================================
===================*/

enum TimeInForceEnum : int32_t
{ TIF_UNSET = 0
, TIF_DAY = 1
, TIF_GOOD_TILL_CANCELED = 2
, TIF_GOOD_TILL_DATE_TIME = 3
, TIF_IMMEDIATE_OR_CANCEL = 4
, TIF_ALL_OR_NONE = 5
, TIF_FILL_OR_KILL = 6
};

/
*=======================================================
===================*/

enum BuySellEnum : int32_t
{ BUY_SELL_UNSET = 0
, BUY = 1
, SELL = 2
};

/
*=======================================================
===================*/

enum OpenCloseTradeEnum : int32_t
{ TRADE_UNSET = 0
, TRADE_OPEN = 1
, TRADE_CLOSE = 2



};

/
*=======================================================
===================*/

enum PartialFillHandlingEnum : int8_t
{ PARTIAL_FILL_UNSET = 0
, PARTIAL_FILL_HANDLING_REDUCE_QUANTITY = 1
, PARTIAL_FILL_HANDLING_IMMEDIATE_CANCEL = 2
};

/
*=======================================================
===================*/

enum MarketDataFeedStatusEnum : int32_t
{ MARKET_DATA_FEED_STATUS_UNSET = 0
, MARKET_DATA_FEED_UNAVAILABLE = 1
, MARKET_DATA_FEED_AVAILABLE = 2
};

/
*=======================================================
===================*/

enum TradingStatusEnum : int8_t
{ TRADING_STATUS_UNKNOWN = 0
, TRADING_STATUS_PRE_OPEN = 1
, TRADING_STATUS_OPEN = 2
, TRADING_STATUS_CLOSE = 3
, TRADING_STATUS_TRADING_HALT = 4
};

inline const char* 
GetTradingStatusString(TradingStatusEnum TradingStatus)

{
switch (TradingStatus)
{



case TRADING_STATUS_PRE_OPEN:
return "Pre-open";

case TRADING_STATUS_OPEN:
return "Open";

case TRADING_STATUS_CLOSE:
return "Closed";

case TRADING_STATUS_TRADING_HALT:
return "Trading Halt";

case TRADING_STATUS_UNKNOWN:
default:

return "Unknown";
}

}

/
*=======================================================
===================*/

enum PriceDisplayFormatEnum : int32_t
{ PRICE_DISPLAY_FORMAT_UNSET =  -1
//The following formats indicate the number of 

decimal places to be displayed
, PRICE_DISPLAY_FORMAT_DECIMAL_0 = 0
, PRICE_DISPLAY_FORMAT_DECIMAL_1 = 1
, PRICE_DISPLAY_FORMAT_DECIMAL_2 = 2
, PRICE_DISPLAY_FORMAT_DECIMAL_3 = 3
, PRICE_DISPLAY_FORMAT_DECIMAL_4 = 4
, PRICE_DISPLAY_FORMAT_DECIMAL_5 = 5
, PRICE_DISPLAY_FORMAT_DECIMAL_6 = 6
, PRICE_DISPLAY_FORMAT_DECIMAL_7 = 7
, PRICE_DISPLAY_FORMAT_DECIMAL_8 = 8
, PRICE_DISPLAY_FORMAT_DECIMAL_9 = 9
//The following formats are fractional formats



, PRICE_DISPLAY_FORMAT_DENOMINATOR_256 = 356
, PRICE_DISPLAY_FORMAT_DENOMINATOR_128 = 228
, PRICE_DISPLAY_FORMAT_DENOMINATOR_64 = 164
, PRICE_DISPLAY_FORMAT_DENOMINATOR_32_EIGHTHS = 140
, PRICE_DISPLAY_FORMAT_DENOMINATOR_32_QUARTERS = 136
, PRICE_DISPLAY_FORMAT_DENOMINATOR_32_HALVES = 134
, PRICE_DISPLAY_FORMAT_DENOMINATOR_32 = 132 
, PRICE_DISPLAY_FORMAT_DENOMINATOR_16 = 116
, PRICE_DISPLAY_FORMAT_DENOMINATOR_8 = 108
, PRICE_DISPLAY_FORMAT_DENOMINATOR_4 = 104
, PRICE_DISPLAY_FORMAT_DENOMINATOR_2 = 102
};

/
*=======================================================
===================*/

enum SecurityTypeEnum : int32_t
{ SECURITY_TYPE_UNSET = 0
, SECURITY_TYPE_FUTURES = 1
, SECURITY_TYPE_STOCK = 2
, SECURITY_TYPE_FOREX = 3 // CryptoCurrencies also 

go into this category
, SECURITY_TYPE_INDEX = 4
, SECURITY_TYPE_FUTURES_STRATEGY = 5
, SECURITY_TYPE_FUTURES_OPTION = 7
, SECURITY_TYPE_STOCK_OPTION = 6
, SECURITY_TYPE_INDEX_OPTION = 8
, SECURITY_TYPE_BOND = 9
, SECURITY_TYPE_MUTUAL_FUND = 10
};

enum PutCallEnum : uint8_t
{ PC_UNSET = 0
, PC_CALL = 1
, PC_PUT = 2
};



enum SearchTypeEnum : int32_t
{ SEARCH_TYPE_UNSET = 0
, SEARCH_TYPE_BY_SYMBOL = 1
, SEARCH_TYPE_BY_DESCRIPTION = 2
};

/
*=======================================================
===================*/

enum HistoricalDataIntervalEnum : int32_t
{ INTERVAL_TICK = 0
, INTERVAL_1_SECOND = 1
, INTERVAL_2_SECONDS = 2
, INTERVAL_4_SECONDS = 4
, INTERVAL_5_SECONDS = 5
, INTERVAL_10_SECONDS = 10
, INTERVAL_30_SECONDS = 30
, INTERVAL_1_MINUTE = 60
, INTERVAL_5_MINUTE = 300
, INTERVAL_10_MINUTE = 600
, INTERVAL_15_MINUTE = 900
, INTERVAL_30_MINUTE = 1800
, INTERVAL_1_HOUR = 3600
, INTERVAL_2_HOURS = 7200
, INTERVAL_1_DAY = 86400
, INTERVAL_1_WEEK = 604800
};

enum HistoricalPriceDataRejectReasonCodeEnum : 
int16_t

{ HPDR_UNSET = 0
, 

HPDR_UNABLE_TO_SERVE_DATA_RETRY_IN_SPECIFIED_SECONDS = 1
, HPDR_UNABLE_TO_SERVE_DATA_DO_NOT_RETRY = 2
, HPDR_DATA_REQUEST_OUTSIDE_BOUNDS_OF_AVAILABLE_DATA 

= 3
, HPDR_GENERAL_REJECT_ERROR = 4



};

/
*=======================================================
===================*/

enum TradeConditionEnum : int8_t
{

TRADE_CONDITION_NONE = 0
, TRADE_CONDITION_NON_LAST_UPDATE_EQUITY_TRADE 

= 1
, TRADE_CONDITION_ODD_LOT_EQUITY_TRADE = 2

};

/
********************************************************
*********************
// s_MessageHeader

For binary encodings, every DTC message starts with 
these these two fields,
which can be used to determine how to handle the rest of 
the message.
--------------------------------------------------------
--------------------*/
struct s_MessageHeader
{

uint16_t Size = 0;
uint16_t Type = 0;

};

/
*=======================================================
===================*/

struct s_EncodingRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
ENCODING_REQUEST;



uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;
int32_t ProtocolVersion = CURRENT_VERSION;
EncodingEnum Encoding = BINARY_ENCODING;
char ProtocolType[4] = "DTC";

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetProtocolVersion() const;
EncodingEnum GetEncoding() const;
const char* GetProtocolType();
void SetProtocolType(const char* NewValue);

};

/
*=======================================================
===================*/

struct s_EncodingResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
ENCODING_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;
int32_t ProtocolVersion = CURRENT_VERSION;
EncodingEnum Encoding = BINARY_ENCODING;

char ProtocolType[4] = "DTC";

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetProtocolVersion() const;
EncodingEnum GetEncoding() const;
const char* GetProtocolType();



void SetProtocolType(const char* NewValue);
};

/
*=======================================================
===================*/

struct s_LogonRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
LOGON_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t ProtocolVersion = CURRENT_VERSION;
char Username[USERNAME_PASSWORD_LENGTH] = {};
char Password[USERNAME_PASSWORD_LENGTH] = {};
char GeneralTextData[GENERAL_IDENTIFIER_LENGTH] 

= {};
int32_t Integer_1 = 0;
int32_t Integer_2 = 0;
int32_t HeartbeatIntervalInSeconds = 0;
int32_t Unused1 = 0;
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
char 

HardwareIdentifier[GENERAL_IDENTIFIER_LENGTH] = {};
char ClientName[32] = {};
int32_t MarketDataTransmissionInterval = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetProtocolVersion() const;
const char* GetUsername();
void SetUsername(const char* NewValue);
const char* GetPassword();
void SetPassword(const char* NewValue);



const char* GetGeneralTextData();
void SetGeneralTextData(const char* NewValue);
int32_t GetInteger_1() const;
int32_t GetInteger_2() const;
int32_t GetHeartbeatIntervalInSeconds() const;
const char* GetTradeAccount();
void SetTradeAccount(const char* NewValue);
const char* GetHardwareIdentifier();
void SetHardwareIdentifier(const char* 

NewValue);
const char* GetClientName();
void SetClientName(const char* NewValue);
int32_t GetMarketDataTransmissionInterval() 

const;
};

/
*=======================================================
===================*/

struct s_LogonResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
LOGON_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t ProtocolVersion = CURRENT_VERSION;
LogonStatusEnum Result = LOGON_SUCCESS;
char ResultText[TEXT_DESCRIPTION_LENGTH] = {};
char ReconnectAddress[64] = {};
int32_t Integer_1 = 0;
char ServerName[60] = {};
uint8_t MarketDepthUpdatesBestBidAndAsk = 0;
uint8_t TradingIsSupported = 0;
uint8_t OCOOrdersSupported = 0;
uint8_t OrderCancelReplaceSupported = 1;



char 
SymbolExchangeDelimiter[SYMBOL_EXCHANGE_DELIMITER_LENGTH
] = {};

uint8_t SecurityDefinitionsSupported = 0;
uint8_t HistoricalPriceDataSupported = 0;
uint8_t ResubscribeWhenMarketDataFeedAvailable 

= 0;
uint8_t MarketDepthIsSupported = 1;
uint8_t 

OneHistoricalPriceDataRequestPerConnection = 0;
uint8_t BracketOrdersSupported = 0;
uint8_t Unused_1 = 0;
uint8_t 

UsesMultiplePositionsPerSymbolAndTradeAccount = 0;
uint8_t MarketDataSupported = 1;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetProtocolVersion() const;
LogonStatusEnum GetResult() const;
const char* GetResultText();
void SetResultText(const char* NewValue);
const char* GetReconnectAddress();
void SetReconnectAddress(const char* NewValue);
int32_t GetInteger_1() const;
const char* GetServerName();
void SetServerName(const char* NewValue);

uint8_t GetMarketDepthUpdatesBestBidAndAsk() 
const;

uint8_t GetTradingIsSupported() const;
uint8_t GetOCOOrdersSupported() const;
uint8_t GetOrderCancelReplaceSupported() const;
const char* GetSymbolExchangeDelimiter();
void SetSymbolExchangeDelimiter(const char* 

NewValue);



uint8_t GetSecurityDefinitionsSupported() 
const;

uint8_t GetHistoricalPriceDataSupported() 
const;

uint8_t 
GetResubscribeWhenMarketDataFeedAvailable() const;

uint8_t GetMarketDepthIsSupported() const;
uint8_t 

GetOneHistoricalPriceDataRequestPerConnection() const;
uint8_t GetBracketOrdersSupported() const;
uint8_t 

GetUsesMultiplePositionsPerSymbolAndTradeAccount() 
const;

uint8_t GetMarketDataSupported() const;
};

/
*=======================================================
===================*/

struct s_Logoff
{

static constexpr uint16_t MESSAGE_TYPE = 
LOGOFF;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;
char Reason[TEXT_DESCRIPTION_LENGTH] = {};
uint8_t DoNotReconnect = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

const char* GetReason();
void SetReason(const char* NewValue);
uint8_t GetDoNotReconnect() const;

};



/
*=======================================================
===================*/

struct s_Heartbeat
{

static constexpr uint16_t MESSAGE_TYPE = 
HEARTBEAT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t NumDroppedMessages = 0;
t_DateTime CurrentDateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetNumDroppedMessages() const;
t_DateTime GetCurrentDateTime() const;

};

/
*=======================================================
===================*/

struct s_MarketDataFeedStatus
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_FEED_STATUS;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

MarketDataFeedStatusEnum Status = 
MARKET_DATA_FEED_STATUS_UNSET;

uint16_t GetMessageSize() const;



void CopyFrom(void * p_SourceData);

MarketDataFeedStatusEnum GetStatus() const;
};

/
*=======================================================
===================*/

struct s_MarketDataFeedSymbolStatus
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_FEED_SYMBOL_STATUS;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;
uint32_t SymbolID = 0;
MarketDataFeedStatusEnum Status = 

MARKET_DATA_FEED_STATUS_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
MarketDataFeedStatusEnum GetStatus() const;

};

/
*=======================================================
===================*/

struct s_TradingSymbolStatus
{

static constexpr uint16_t MESSAGE_TYPE = 
TRADING_SYMBOL_STATUS;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;
uint32_t SymbolID = 0;



TradingStatusEnum Status = 
TRADING_STATUS_UNKNOWN;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
TradingStatusEnum GetStatus() const;

};

/
*=======================================================
===================*/

struct s_MarketDataRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

RequestActionEnum RequestAction = SUBSCRIBE;
uint32_t SymbolID = 0;
char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};
uint32_t 

IntervalForSnapshotUpdatesInMilliseconds = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

RequestActionEnum GetRequestAction() const;
uint32_t GetSymbolID() const;
const char* GetSymbol();
void SetSymbol(const char* NewValue);
const char* GetExchange();
void SetExchange(const char* NewValue);



uint32_t 
GetIntervalForSnapshotUpdatesInMilliseconds() const;

};

/
*=======================================================
===================*/

struct s_MarketDepthRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DEPTH_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

RequestActionEnum RequestAction = SUBSCRIBE;
uint32_t SymbolID = 0;
char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};
int32_t NumLevels = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

RequestActionEnum GetRequestAction() const;
uint32_t GetSymbolID() const;
const char* GetSymbol();
void SetSymbol(const char* NewValue);
const char* GetExchange();
void SetExchange(const char* NewValue);
int32_t GetNumLevels() const;

};

/
*=======================================================
===================*/



struct s_MarketDataReject
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;
uint32_t SymbolID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
const char* GetRejectText();
void SetRejectText(const char* NewValue);

};

/
*=======================================================
===================*/

struct s_MarketDataSnapshot
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_SNAPSHOT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
double SessionSettlementPrice = DBL_MAX;
double SessionOpenPrice = DBL_MAX;
double SessionHighPrice = DBL_MAX;
double SessionLowPrice = DBL_MAX;
double SessionVolume = DBL_MAX;
uint32_t SessionNumTrades = UINT_MAX;
uint32_t OpenInterest = UINT_MAX;



double BidPrice = DBL_MAX;
double AskPrice = DBL_MAX;
double AskQuantity = DBL_MAX;
double BidQuantity = DBL_MAX;
double LastTradePrice = DBL_MAX;
double LastTradeVolume = DBL_MAX;
t_DateTimeWithMilliseconds LastTradeDateTime = 

0;
t_DateTimeWithMilliseconds BidAskDateTime = 0;
t_DateTime4Byte SessionSettlementDateTime = 0;
t_DateTime4Byte TradingSessionDate = 0;
TradingStatusEnum TradingStatus = 

TRADING_STATUS_UNKNOWN;
t_DateTimeWithMilliseconds 

MarketDepthUpdateDateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
double GetSessionSettlementPrice() const;
double GetSessionOpenPrice() const;
double GetSessionHighPrice() const;
double GetSessionLowPrice() const;
double GetSessionVolume() const;
uint32_t GetSessionNumTrades() const;
uint32_t GetOpenInterest() const;
double GetBidPrice() const;
double GetAskPrice() const;
double GetAskQuantity() const;
double GetBidQuantity() const;
double GetLastTradePrice() const;
double GetLastTradeVolume() const;
t_DateTimeWithMilliseconds 

GetLastTradeDateTime() const;
t_DateTimeWithMilliseconds GetBidAskDateTime() 



const;
t_DateTime4Byte GetSessionSettlementDateTime() 

const;
t_DateTime4Byte GetTradingSessionDate() const;
TradingStatusEnum GetTradingStatus() const;
t_DateTimeWithMilliseconds 

GetMarketDepthUpdateDateTime() const;
};

/
*=======================================================
===================*/

struct s_MarketDepthSnapshotLevel
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DEPTH_SNAPSHOT_LEVEL;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
AtBidOrAskEnum Side = BID_ASK_UNSET;
double Price = 0;
double Quantity = 0;
uint16_t  Level = 0;

uint8_t IsFirstMessageInBatch = 0;
uint8_t IsLastMessageInBatch = 0;

t_DateTimeWithMilliseconds DateTime = 0;

uint32_t NumOrders = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;



AtBidOrAskEnum GetSide() const;
double GetPrice() const;
double GetQuantity() const;
uint16_t GetLevel() const;
uint8_t GetIsFirstMessageInBatch() const;
uint8_t GetIsLastMessageInBatch() const;
t_DateTimeWithMilliseconds GetDateTime() const;
uint32_t GetNumOrders() const;

};

#pragma pack(push, 1)
/

*=======================================================
===================*/

struct s_MarketDepthSnapshotLevelFloat
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DEPTH_SNAPSHOT_LEVEL_FLOAT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
float Price = 0;
float Quantity = 0;
uint32_t NumOrders = 0;
uint16_t Level = 0;
AtBidOrAskEnum8 Side = BID_ASK_UNSET_8;
FinalUpdateInBatchEnum FinalUpdateInBatch = 

FINAL_UPDATE_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
float GetPrice() const;
float GetQuantity() const;



uint32_t GetNumOrders() const;
uint16_t GetLevel() const;
AtBidOrAskEnum8 GetSide() const;
FinalUpdateInBatchEnum GetFinalUpdateInBatch() 

const;
};

#pragma pack(pop)

/
*=======================================================
===================*/

struct s_MarketDepthUpdateLevel
{  

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DEPTH_UPDATE_LEVEL;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
AtBidOrAskEnum Side = BID_ASK_UNSET;
double Price = 0;
double Quantity = 0;
MarketDepthUpdateTypeEnum UpdateType = 

MARKET_DEPTH_UNSET;
t_DateTimeWithMilliseconds DateTime = 0;
uint32_t NumOrders = 0;

FinalUpdateInBatchEnum FinalUpdateInBatch = 
FINAL_UPDATE_UNSET;

uint16_t Level = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
AtBidOrAskEnum GetSide() const;



double GetPrice() const;
double GetQuantity() const;
MarketDepthUpdateTypeEnum GetUpdateType() 

const;
t_DateTimeWithMilliseconds GetDateTime() const;
uint32_t GetNumOrders() const;
FinalUpdateInBatchEnum GetFinalUpdateInBatch() 

const;
uint16_t GetLevel() const;

};

/
*=======================================================
===================*/

#pragma pack(push, 1)
struct s_MarketDepthUpdateLevelFloatWithMilliseconds
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DEPTH_UPDATE_LEVEL_FLOAT_WITH_MILLISECONDS;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
t_DateTimeWithMillisecondsInt DateTime = 0;
float Price = 0;
float Quantity = 0;
AtBidOrAskEnum8 Side = BID_ASK_UNSET_8;
MarketDepthUpdateTypeEnum UpdateType = 

MARKET_DEPTH_UNSET;
uint16_t NumOrders = 0;
FinalUpdateInBatchEnum FinalUpdateInBatch = 

FINAL_UPDATE_UNSET;
uint16_t Level = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);



uint32_t GetSymbolID() const;
t_DateTimeWithMillisecondsInt GetDateTime() 

const;
float GetPrice() const;
float GetQuantity() const;
int8_t GetSide() const;
int8_t GetUpdateType() const;
uint16_t GetNumOrders() const;
FinalUpdateInBatchEnum GetFinalUpdateInBatch() 

const;
uint16_t GetLevel() const;

};

/
*=======================================================
===================*/

struct s_MarketDepthUpdateLevelNoTimestamp
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DEPTH_UPDATE_LEVEL_NO_TIMESTAMP;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
float Price = 0;
float Quantity = 0;
uint16_t NumOrders = 0;
int8_t Side = 0;
int8_t UpdateType = 0;
FinalUpdateInBatchEnum FinalUpdateInBatch = 

FINAL_UPDATE_UNSET;
uint16_t Level = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);



uint32_t GetSymbolID() const;
float GetPrice() const;
float GetQuantity() const;
uint16_t GetNumOrders() const;
int8_t GetSide() const;
int8_t GetUpdateType() const;
FinalUpdateInBatchEnum GetFinalUpdateInBatch() 

const;
uint16_t GetLevel() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateTradeNoTimestamp
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_TRADE_NO_TIMESTAMP;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
float Price = 0;
uint32_t Volume = 0;
AtBidOrAskEnum8 AtBidOrAsk = BID_ASK_UNSET_8;
UnbundledTradeIndicatorEnum 

UnbundledTradeIndicator = UNBUNDLED_TRADE_NONE;
TradeConditionEnum TradeCondition = 

TRADE_CONDITION_NONE;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
float GetPrice() const;



uint32_t GetVolume() const;
AtBidOrAskEnum8 GetAtBidOrAsk() const;
UnbundledTradeIndicatorEnum 

GetUnbundledTradeIndicator() const;
TradeConditionEnum GetTradeCondition() const;

};

#pragma pack(pop)

/
*=======================================================
===================*/

struct s_MarketDataUpdateSessionSettlement
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_SESSION_SETTLEMENT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
double Price = 0;
t_DateTime4Byte DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
double GetPrice() const;
t_DateTime4Byte GetDateTime() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateSessionOpen



{
static constexpr uint16_t MESSAGE_TYPE = 

MARKET_DATA_UPDATE_SESSION_OPEN;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
double Price = 0;
t_DateTime4Byte TradingSessionDate = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
double GetPrice() const;
t_DateTime4Byte GetTradingSessionDate() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateSessionNumTrades
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_SESSION_NUM_TRADES;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
int32_t NumTrades = 0;

t_DateTime4Byte TradingSessionDate = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);



uint32_t GetSymbolID() const;
int32_t GetNumTrades() const;
t_DateTime4Byte GetTradingSessionDate() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateTradingSessionDate
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_TRADING_SESSION_DATE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
t_DateTime4Byte Date = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
t_DateTime4Byte GetDate() const;

};

/
*=======================================================
===================*/

struct s_MarketDepthReject
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DEPTH_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;



uint32_t SymbolID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
const char* GetRejectText();
void SetRejectText(const char* NewValue);

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateTrade
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_TRADE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;

AtBidOrAskEnum AtBidOrAsk = BID_ASK_UNSET;

double Price = 0;
double Volume = 0;
t_DateTimeWithMilliseconds DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
AtBidOrAskEnum GetAtBidOrAsk() const;
double GetPrice() const;
double GetVolume() const;



t_DateTimeWithMilliseconds GetDateTime() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateTradeWithUnbundledIndicator
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
AtBidOrAskEnum8 AtBidOrAsk = BID_ASK_UNSET_8;
UnbundledTradeIndicatorEnum 

UnbundledTradeIndicator = UNBUNDLED_TRADE_NONE;
uint8_t TradeCondition = 0;
uint8_t Reserve_1 = 0;
uint32_t Reserve_2 = 0;
double Price = 0;
uint32_t Volume = 0;
uint32_t Reserve_3 = 0;
t_DateTimeWithMilliseconds DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
AtBidOrAskEnum8 GetAtBidOrAsk() const;
UnbundledTradeIndicatorEnum 

GetUnbundledTradeIndicator() const;
uint8_t GetTradeCondition() const;
double GetPrice() const;
uint32_t GetVolume() const;



t_DateTimeWithMilliseconds GetDateTime() const;
};

#pragma pack(push, 1)
/

*=======================================================
===================*/

struct 
s_MarketDataUpdateTradeWithUnbundledIndicator2

{
static constexpr uint16_t MESSAGE_TYPE = 

MARKET_DATA_UPDATE_TRADE_WITH_UNBUNDLED_INDICATOR_2;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
float Price = 0;
uint32_t Volume = 0;

t_DateTimeWithMicrosecondsInt DateTime = 0;

AtBidOrAskEnum8 AtBidOrAsk = BID_ASK_UNSET_8;
UnbundledTradeIndicatorEnum 

UnbundledTradeIndicator = UNBUNDLED_TRADE_NONE;
TradeConditionEnum TradeCondition = 

TRADE_CONDITION_NONE;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
float GetPrice() const;
uint32_t GetVolume() const;
t_DateTimeWithMicrosecondsInt GetDateTime() 

const;



AtBidOrAskEnum8 GetAtBidOrAsk() const;
UnbundledTradeIndicatorEnum 

GetUnbundledTradeIndicator() const;
TradeConditionEnum GetTradeCondition() const;

};

#pragma pack(pop)

/
*=======================================================
===================*/

struct s_MarketDataUpdateBidAsk
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_BID_ASK;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;

double BidPrice = DBL_MAX;
float BidQuantity = 0;
double AskPrice = DBL_MAX;
float AskQuantity = 0;
t_DateTime4Byte DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
double GetBidPrice() const;
float GetBidQuantity() const;
double GetAskPrice() const;
float GetAskQuantity() const;
t_DateTime4Byte GetDateTime() const;

};



/
*=======================================================
===================*/

struct s_MarketDataUpdateBidAskCompact
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_BID_ASK_COMPACT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

float BidPrice = FLT_MAX;
float BidQuantity = 0;
float AskPrice = FLT_MAX;
float AskQuantity = 0;

t_DateTime4Byte DateTime = 0;

uint32_t SymbolID = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

float GetBidPrice() const;
float GetBidQuantity() const;
float GetAskPrice() const;
float GetAskQuantity() const;
t_DateTime4Byte GetDateTime() const;
uint32_t GetSymbolID() const;

};

#pragma pack(push, 1)
/

*=======================================================
===================*/

struct s_MarketDataUpdateBidAskFloatWithMicroseconds



{
static constexpr uint16_t MESSAGE_TYPE = 

MARKET_DATA_UPDATE_BID_ASK_FLOAT_WITH_MICROSECONDS;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
float BidPrice = FLT_MAX;
float BidQuantity = 0;
float AskPrice = FLT_MAX;
float AskQuantity = 0;
t_DateTimeWithMicrosecondsInt DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
float GetBidPrice() const;
float GetBidQuantity() const;
float GetAskPrice() const;
float GetAskQuantity() const;
t_DateTimeWithMicrosecondsInt GetDateTime() 

const;
};

/
*=======================================================
===================*/

struct s_MarketDataUpdateBidAskNoTimeStamp
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_BID_ASK_NO_TIMESTAMP;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;



uint32_t SymbolID = 0;

float BidPrice = FLT_MAX;
uint32_t BidQuantity = 0;
float AskPrice = FLT_MAX;
uint32_t AskQuantity = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint16_t GetSize() const;
uint16_t GetType() const;

uint32_t GetSymbolID() const;

float GetBidPrice() const;
uint32_t GetBidQuantity() const;
float GetAskPrice() const;
uint32_t GetAskQuantity() const;

};

#pragma pack(pop)

/
*=======================================================
===================*/

struct s_MarketDataUpdateTradeCompact
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_TRADE_COMPACT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

float Price = 0;
float Volume = 0;
t_DateTime4Byte DateTime = 0;



uint32_t SymbolID = 0;
AtBidOrAskEnum AtBidOrAsk = BID_ASK_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

float GetPrice() const;
float GetVolume() const;
t_DateTime4Byte GetDateTime() const;
uint32_t GetSymbolID() const;
AtBidOrAskEnum GetAtBidOrAsk() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateSessionVolume
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_SESSION_VOLUME;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
double Volume = 0;
t_DateTime4Byte TradingSessionDate = 0;
uint8_t IsFinalSessionVolume = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
double GetVolume() const;
t_DateTime4Byte GetTradingSessionDate() const;
uint8_t GetIsFinalSessionVolume() const;

};



/
*=======================================================
===================*/

struct s_MarketDataUpdateOpenInterest
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_OPEN_INTEREST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
uint32_t OpenInterest = 0;

t_DateTime4Byte TradingSessionDate = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
uint32_t GetOpenInterest() const;
t_DateTime4Byte GetTradingSessionDate() const;

};
/

*=======================================================
===================*/

struct s_MarketDataUpdateSessionHigh
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_SESSION_HIGH;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
double Price = 0;
t_DateTime4Byte TradingSessionDate = 0;



uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
double GetPrice() const;
t_DateTime4Byte GetTradingSessionDate() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateSessionLow
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_SESSION_LOW;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
double Price = 0;
t_DateTime4Byte TradingSessionDate = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetSymbolID() const;
double GetPrice() const;
t_DateTime4Byte GetTradingSessionDate() const;

};

/
*=======================================================
===================*/

struct s_MarketDataUpdateLastTradeSnapshot
{



static constexpr uint16_t MESSAGE_TYPE = 
MARKET_DATA_UPDATE_LAST_TRADE_SNAPSHOT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
double LastTradePrice = 0;
double LastTradeVolume = 0;
t_DateTimeWithMilliseconds LastTradeDateTime = 

0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
double GetLastTradePrice() const;
double GetLastTradeVolume() const;
t_DateTimeWithMilliseconds 

GetLastTradeDateTime() const;
};

#pragma pack(push, 1)
/

*=======================================================
===================*/

struct s_MarketOrdersRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_ORDERS_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

RequestActionEnum RequestAction = SUBSCRIBE;
uint32_t SymbolID = 0;
char Symbol[SYMBOL_LENGTH] = {};



char Exchange[EXCHANGE_LENGTH] = {};
uint32_t SendQuantitiesGreaterOrEqualTo = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

RequestActionEnum GetRequestAction() const;
uint32_t GetSymbolID() const;
const char* GetSymbol();
void SetSymbol(const char* NewValue);
const char* GetExchange();
void SetExchange(const char* NewValue);
int32_t GetSendQuantitiesGreaterOrEqualTo() 

const;
};

/
*=======================================================
===================*/

struct s_MarketOrdersReject
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_ORDERS_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
const char* GetRejectText();
void SetRejectText(const char* NewValue);



};

/
*=======================================================
===================*/

struct s_MarketOrdersAdd//MARKET_ORDERS_ADD
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_ORDERS_ADD;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
DTC::BuySellEnum Side = BUY_SELL_UNSET;
uint32_t Quantity = 0;
double Price = 0;
uint64_t OrderID = 0;
t_DateTimeWithMicrosecondsInt DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
DTC::BuySellEnum GetSide() const;
uint32_t GetQuantity() const;
double GetPrice() const;
uint64_t GetOrderID() const;
t_DateTimeWithMicrosecondsInt GetDateTime() 

const;
};

/
*=======================================================
===================*/

struct s_MarketOrdersModify//MARKET_ORDERS_MODIFY
{



static constexpr uint16_t MESSAGE_TYPE = 
MARKET_ORDERS_MODIFY;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
DTC::BuySellEnum Side = DTC::BUY_SELL_UNSET;
uint32_t Quantity = 0;
double Price = 0;
uint64_t OrderID = 0;
double PriorPrice = 0;
uint32_t PriorQuantity = 0;
uint64_t PriorOrderID = 0;
t_DateTimeWithMicrosecondsInt DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
DTC::BuySellEnum GetSide() const;
uint32_t GetQuantity() const;
double GetPrice() const;
uint64_t GetOrderID() const;
double GetPriorPrice() const;
uint32_t GetPriorQuantity() const;
uint64_t GetPriorOrderID() const;
t_DateTimeWithMicrosecondsInt GetDateTime() 

const;

};

/
*=======================================================
===================*/

struct s_MarketOrdersRemove//MARKET_ORDERS_REMOVE
{



static constexpr uint16_t MESSAGE_TYPE = 
MARKET_ORDERS_REMOVE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

uint32_t SymbolID = 0;
uint32_t Quantity = 0;
double Price = 0;
uint64_t OrderID = 0;
t_DateTimeWithMicrosecondsInt DateTime = 0;
DTC::BuySellEnum Side = BUY_SELL_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
uint32_t GetQuantity() const;
double GetPrice() const;
uint64_t GetOrderID() const;
t_DateTimeWithMicrosecondsInt GetDateTime() 

const;
DTC::BuySellEnum GetSide() const;

};

/
*=======================================================
===================*/

struct s_MarketOrdersSnapshotMessageBoundary
{

static constexpr uint16_t MESSAGE_TYPE = 
MARKET_ORDERS_SNAPSHOT_MESSAGE_BOUNDARY;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;



uint32_t SymbolID = 0;
MessageSetBoundaryEnum MessageBoundary = 

MESSAGE_SET_BOUNDARY_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

uint32_t GetSymbolID() const;
MessageSetBoundaryEnum GetMessageBoundary() 

const;

};

#pragma pack(pop)
/

*=======================================================
===================*/

struct s_SubmitNewSingleOrder
{

static constexpr uint16_t MESSAGE_TYPE = 
SUBMIT_NEW_SINGLE_ORDER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
char ClientOrderID[ORDER_ID_LENGTH] = {};

OrderTypeEnum OrderType = ORDER_TYPE_UNSET;

BuySellEnum BuySell = BUY_SELL_UNSET;

double Price1 = 0;



double Price2 = 0;
double Quantity = 0;

TimeInForceEnum TimeInForce = TIF_UNSET;

t_DateTime GoodTillDateTime = 0;
uint8_t IsAutomatedOrder = 0;
uint8_t IsParentOrder = 0;

char FreeFormText[ORDER_FREE_FORM_TEXT_LENGTH] 
= {};

OpenCloseTradeEnum OpenOrClose = TRADE_UNSET;
double MaxShowQuantity = 0;

char Price1AsString[PRICE_STRING_LENGTH] = {};
char Price2AsString[PRICE_STRING_LENGTH] = {};

double IntendedPositionQuantity = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

const char* GetSymbol();
void SetSymbol(const char* NewValue);
const char* GetExchange();
void SetExchange(const char* NewValue);
const char* GetTradeAccount();
void SetTradeAccount(const char* NewValue);
const char* GetClientOrderID();
void SetClientOrderID(const char* NewValue);
OrderTypeEnum GetOrderType() const;
BuySellEnum GetBuySell() const;
double GetPrice1() const;
double GetPrice2() const;
double GetQuantity() const;
TimeInForceEnum GetTimeInForce() const;



t_DateTime GetGoodTillDateTime() const;
uint8_t GetIsAutomatedOrder() const;
uint8_t GetIsParentOrder() const;
const char* GetFreeFormText();
void SetFreeFormText(const char* NewValue);
OpenCloseTradeEnum GetOpenOrClose() const;
double GetMaxShowQuantity() const;

const char* GetPrice1AsString();
void SetPrice1AsString(const char* NewValue);
const char* GetPrice2AsString();
void SetPrice2AsString(const char* NewValue);

double GetIntendedPositionQuantity() const;
};

/
*=======================================================
===================*/

struct s_SubmitFlattenPositionOrder
{

static constexpr uint16_t MESSAGE_TYPE = 
SUBMIT_FLATTEN_POSITION_ORDER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
char ClientOrderID[ORDER_ID_LENGTH] = {};
char FreeFormText[ORDER_FREE_FORM_TEXT_LENGTH] 

= {};
uint8_t IsAutomatedOrder = 0;

uint16_t GetMessageSize() const;



void CopyFrom(void * p_SourceData);

const char* GetSymbol();
void SetSymbol(const char* NewValue);

const char* GetExchange();
void SetExchange(const char* NewValue);

const char* GetTradeAccount();
void SetTradeAccount(const char* NewValue);

const char* GetClientOrderID();
void SetClientOrderID(const char* NewValue);

const char* GetFreeFormText();
void SetFreeFormText(const char* NewValue);

uint8_t GetIsAutomatedOrder() const;
};

/
*=======================================================
===================*/

struct s_CancelReplaceOrder
{

static constexpr uint16_t MESSAGE_TYPE = 
CANCEL_REPLACE_ORDER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char ServerOrderID[ORDER_ID_LENGTH] = {};
char ClientOrderID[ORDER_ID_LENGTH] = {};

double Price1 = 0;
double Price2 = 0;
double Quantity = 0;



uint8_t Price1IsSet = 1;
uint8_t Price2IsSet = 1;

int32_t Unused = 0;
TimeInForceEnum TimeInForce = TIF_UNSET;
t_DateTime GoodTillDateTime = 0;
uint8_t UpdatePrice1OffsetToParent = 0;
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

char Price1AsString[PRICE_STRING_LENGTH] = {};
char Price2AsString[PRICE_STRING_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

const char* GetServerOrderID();
void SetServerOrderID(const char* NewValue);
const char* GetClientOrderID();
void SetClientOrderID(const char* NewValue);
const char* GetTradeAccount();
void SetTradeAccount(const char* NewValue);
double GetPrice1() const;
double GetPrice2() const;
double GetQuantity() const;
uint8_t GetPrice1IsSet() const;
uint8_t GetPrice2IsSet() const;
TimeInForceEnum GetTimeInForce() const;
t_DateTime GetGoodTillDateTime() const;
uint8_t GetUpdatePrice1OffsetToParent() const;

const char* GetPrice1AsString();
void SetPrice1AsString(const char* NewValue);

const char* GetPrice2AsString();
void SetPrice2AsString(const char* NewValue);

};



/
*=======================================================
===================*/

struct s_CancelOrder
{

static constexpr uint16_t MESSAGE_TYPE = 
CANCEL_ORDER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char ServerOrderID[ORDER_ID_LENGTH] = {};
char ClientOrderID[ORDER_ID_LENGTH] = {};
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

const char* GetServerOrderID();
void SetServerOrderID(const char* NewValue);
const char* GetClientOrderID();
void SetClientOrderID(const char* NewValue);
const char* GetTradeAccount();
void SetTradeAccount(const char* NewValue);

};

/
*=======================================================
===================*/

struct s_SubmitNewOCOOrder
{

static constexpr uint16_t MESSAGE_TYPE = 
SUBMIT_NEW_OCO_ORDER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;



char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};

char ClientOrderID_1[ORDER_ID_LENGTH] = {};
OrderTypeEnum OrderType_1 = ORDER_TYPE_UNSET;
BuySellEnum BuySell_1 = BUY_SELL_UNSET;
double Price1_1 = 0;
double Price2_1 = 0;
double Quantity_1 = 0;

char ClientOrderID_2[ORDER_ID_LENGTH] = {};
OrderTypeEnum OrderType_2 = ORDER_TYPE_UNSET;
BuySellEnum BuySell_2 = BUY_SELL_UNSET;
double Price1_2 = 0;
double Price2_2 = 0;
double Quantity_2 = 0;

TimeInForceEnum TimeInForce = TIF_UNSET;
t_DateTime GoodTillDateTime = 0;

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

uint8_t IsAutomatedOrder = 0;

char 
ParentTriggerClientOrderID[ORDER_ID_LENGTH] = {};

char FreeFormText[ORDER_FREE_FORM_TEXT_LENGTH] 
= {};

OpenCloseTradeEnum OpenOrClose = TRADE_UNSET;

PartialFillHandlingEnum PartialFillHandling = 
PARTIAL_FILL_UNSET;

uint8_t UseOffsets = 0;
double OffsetFromParent1 = 0;



double OffsetFromParent2 = 0;
uint8_t MaintainSamePricesOnParentFill = 0;

char Price1_1AsString[PRICE_STRING_LENGTH] = 
{};

char Price2_1AsString[PRICE_STRING_LENGTH] = 
{};

char Price1_2AsString[PRICE_STRING_LENGTH] = 
{};

char Price2_2AsString[PRICE_STRING_LENGTH] = 
{};

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

void SetClientOrderID_1(const char* NewValue);
void SetClientOrderID_2(const char* NewValue);
const char* GetFreeFormText();
void SetFreeFormText(const char* NewValue);
const char* GetClientOrderID_1();
const char* GetClientOrderID_2();
const char* GetSymbol();
void SetSymbol(const char* NewValue);
const char* GetExchange();
void SetExchange(const char* NewValue);
OrderTypeEnum GetOrderType_1() const;
OrderTypeEnum GetOrderType_2() const;
BuySellEnum GetBuySell_1() const;
BuySellEnum GetBuySell_2() const;
TimeInForceEnum GetTimeInForce() const;
t_DateTime GetGoodTillDateTime() const;
void SetParentTriggerClientOrderID(const char* 

NewValue);
const char* GetParentTriggerClientOrderID();
uint8_t GetIsAutomatedOrder() const;
double GetPrice1_1() const;
double GetPrice2_1() const;



double GetPrice1_2() const;
double GetPrice2_2() const;
double GetQuantity_1() const;
double GetQuantity_2() const;
const char* GetTradeAccount();
void SetTradeAccount(const char* NewValue);
OpenCloseTradeEnum GetOpenOrClose() const;
PartialFillHandlingEnum 

GetPartialFillHandling() const;
uint8_t GetUseOffsets() const;
double GetOffsetFromParent1() const;
double GetOffsetFromParent2() const;
uint8_t GetMaintainSamePricesOnParentFill() 

const;

const char* GetPrice1_1AsString();
void SetPrice1_1AsString(const char* NewValue);
const char* GetPrice2_1AsString();
void SetPrice2_1AsString(const char* NewValue);
const char* GetPrice1_2AsString();
void SetPrice1_2AsString(const char* NewValue);
const char* GetPrice2_2AsString();
void SetPrice2_2AsString(const char* NewValue);

};

/
*=======================================================
===================*/

struct s_OpenOrdersRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
OPEN_ORDERS_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;



int32_t RequestAllOrders = 1;

char ServerOrderID[ORDER_ID_LENGTH] = {};
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
int32_t GetRequestAllOrders() const;
void SetServerOrderID(const char* NewValue);
const char* GetServerOrderID();
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

};

/
*=======================================================
===================*/

struct s_HistoricalOrderFillsRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_ORDER_FILLS_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

char ServerOrderID[ORDER_ID_LENGTH] = {};

int32_t NumberOfDays = 0;

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

t_DateTime StartDateTime = 0;



uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
int32_t GetNumberOfDays() const;
t_DateTime GetStartDateTime() const;
void SetServerOrderID(const char* NewValue);
const char* GetServerOrderID();
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

};

/
*=======================================================
===================*/

struct s_HistoricalOrderFillsReject
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_ORDER_FILLS_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetRejectText(const char* NewValue);
const char* GetRejectText();

};

/



*=======================================================
===================*/

struct s_CurrentPositionsRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
CURRENT_POSITIONS_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char  TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

};

/
*=======================================================
===================*/

struct s_CurrentPositionsReject
{

static constexpr uint16_t MESSAGE_TYPE = 
CURRENT_POSITIONS_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);



int32_t GetRequestID() const;
void SetRejectText(const char* NewValue);
const char* GetRejectText();

};

/
*=======================================================
===================*/

struct s_OrderUpdate
{

static constexpr uint16_t MESSAGE_TYPE = 
ORDER_UPDATE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

int32_t TotalNumMessages = 0;
int32_t MessageNumber = 0;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};

char PreviousServerOrderID[ORDER_ID_LENGTH] = 
{};

char ServerOrderID[ORDER_ID_LENGTH] = {};

char ClientOrderID[ORDER_ID_LENGTH] = {};

char ExchangeOrderID[ORDER_ID_LENGTH] = {};

OrderStatusEnum OrderStatus = 
ORDER_STATUS_UNSPECIFIED;



OrderUpdateReasonEnum OrderUpdateReason = 
ORDER_UPDATE_REASON_UNSET;

OrderTypeEnum OrderType = ORDER_TYPE_UNSET;

BuySellEnum BuySell = BUY_SELL_UNSET;

double Price1 = DBL_MAX;
double Price2 = DBL_MAX;

TimeInForceEnum TimeInForce = TIF_UNSET;
t_DateTime GoodTillDateTime = 0;
double OrderQuantity = DBL_MAX;
double FilledQuantity = DBL_MAX;
double RemainingQuantity = DBL_MAX;
double AverageFillPrice = DBL_MAX;

double LastFillPrice = DBL_MAX;
t_DateTimeWithMillisecondsInt LastFillDateTime 

= 0;
double LastFillQuantity = DBL_MAX;
char LastFillExecutionID[64] = {};

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
char InfoText[TEXT_DESCRIPTION_LENGTH] = {};

uint8_t NoOrders = 0;
char ParentServerOrderID[ORDER_ID_LENGTH] = {};
char 

OCOLinkedOrderServerOrderID[ORDER_ID_LENGTH] = {};

OpenCloseTradeEnum OpenOrClose = TRADE_UNSET;

char PreviousClientOrderID[ORDER_ID_LENGTH] = 
{};

char FreeFormText[ORDER_FREE_FORM_TEXT_LENGTH] 
= {};



t_DateTime OrderReceivedDateTime = 0;
t_DateTimeWithMilliseconds 

LatestTransactionDateTime = 0;

char Username[USERNAME_PASSWORD_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

const char* GetSymbol();
void SetSymbol(const char* NewValue);
const char* GetExchange();
void SetExchange(const char* NewValue);
const char* GetPreviousServerOrderID();
void SetPreviousServerOrderID(const char* 

NewValue);
const char* GetServerOrderID();
void SetServerOrderID(const char* NewValue);
const char* GetClientOrderID();
void SetClientOrderID(const char* NewValue);
const char* GetExchangeOrderID();
void SetExchangeOrderID(const char* NewValue);
void SetLastFillExecutionID(const char* 

NewValue);
double GetOrderQuantity() const;
double GetFilledQuantity() const;
double GetRemainingQuantity() const;
double GetLastFillQuantity() const;

int32_t GetRequestID() const;
int32_t GetMessageNumber() const;
int32_t GetTotalNumMessages() const;
OrderStatusEnum GetOrderStatus() const;
OrderUpdateReasonEnum GetOrderUpdateReason() 

const;
OrderTypeEnum GetOrderType() const;
BuySellEnum GetBuySell() const;



double GetPrice1() const;
double GetPrice2() const;
TimeInForceEnum GetTimeInForce() const;
t_DateTime GetGoodTillDateTime() const;
double GetAverageFillPrice() const;
double GetLastFillPrice() const;
t_DateTime GetLastFillDateTime() const;
const char* GetLastFillExecutionID();

const char* GetTradeAccount();
void SetTradeAccount(const char* NewValue);
const char* GetInfoText();
void SetInfoText(const char* NewValue);
uint8_t GetNoOrders() const;
const char* GetParentServerOrderID();
void SetParentServerOrderID(const char* 

NewValue);
const char* GetOCOLinkedOrderServerOrderID();
void SetOCOLinkedOrderServerOrderID(const char* 

NewValue);

OpenCloseTradeEnum GetOpenOrClose() const;

t_DateTime GetOrderReceivedDateTime() const;

t_DateTimeWithMilliseconds 
GetLatestTransactionDateTime() const;

const char* GetPreviousClientOrderID();
void SetPreviousClientOrderID(const char* 

NewValue);

const char* GetFreeFormText();
void SetFreeFormText(const char* NewValue);

const char* GetUsername();
void SetUsername(const char* NewValue);



};

/
*=======================================================
===================*/

struct s_OpenOrdersReject
{

static constexpr uint16_t MESSAGE_TYPE = 
OPEN_ORDERS_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
const char* GetRejectText();
void SetRejectText(const char* NewValue);

};

/
*=======================================================
===================*/

struct s_HistoricalOrderFillResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_ORDER_FILL_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0; 



int32_t TotalNumberMessages = 0;
int32_t MessageNumber = 0;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};
char ServerOrderID[ORDER_ID_LENGTH] = {};
BuySellEnum BuySell = BUY_SELL_UNSET;
double Price = 0;
t_DateTime DateTime = 0;
double Quantity = 0;
char 

UniqueExecutionID[ORDER_FILL_EXECUTION_LENGTH] = {};
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

OpenCloseTradeEnum OpenClose = TRADE_UNSET;

uint8_t NoOrderFills = 0;
char InfoText[TEXT_DESCRIPTION_LENGTH] = {};

double HighPriceDuringPosition = 0;
double LowPriceDuringPosition = 0;
double PositionQuantity = DBL_MAX;

char Username[USERNAME_PASSWORD_LENGTH] = {};
char ExchangeOrderID[ORDER_ID_LENGTH] = {};
char SenderSubID[USERNAME_PASSWORD_LENGTH] = 

{};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
int32_t GetMessageNumber() const;
int32_t GetTotalNumberMessages() const;
const char* GetSymbol();
void SetSymbol(const char* NewValue);
const char* GetExchange();



void SetExchange(const char* NewValue);
const char* GetServerOrderID();
void SetServerOrderID(const char* NewValue);
BuySellEnum GetBuySell() const;
double GetPrice() const;
t_DateTime GetDateTime() const;
double GetQuantity() const;
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();
void SetUniqueExecutionID(const char* 

NewValue);
const char* GetUniqueExecutionID();
OpenCloseTradeEnum GetOpenClose() const;
uint8_t GetNoOrderFills() const;
double GetHighPriceDuringPosition() const;
double GetLowPriceDuringPosition() const;
double GetPositionQuantity() const;
void SetInfoText(const char* NewValue);
const char* GetInfoText();
void SetUsername(const char* NewValue);
const char* GetUsername();
void SetExchangeOrderID(const char* NewValue);
const char* GetExchangeOrderID();
void SetSenderSubID(const char* NewValue);
const char* GetSenderSubID();

};

/
*=======================================================
===================*/

struct s_PositionUpdate
{

static constexpr uint16_t MESSAGE_TYPE = 
POSITION_UPDATE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;



int32_t RequestID = 0;

int32_t TotalNumberMessages = 0;
int32_t MessageNumber = 0;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};

double Quantity = 0;
double AveragePrice = 0;

char PositionIdentifier[ORDER_ID_LENGTH] = {};

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
uint8_t NoPositions = 0;
uint8_t Unsolicited = 0;
double MarginRequirement = 0;
DTC::t_DateTime4Byte EntryDateTime = 0;
double OpenProfitLoss = 0;
double HighPriceDuringPosition = 0;
double LowPriceDuringPosition = 0;
double QuantityLimit = 0;
double MaxPotentialPostionQuantity = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
int32_t GetTotalNumberMessages() const;
int32_t GetMessageNumber() const;
void SetSymbol(const char* NewValue);
const char* GetSymbol();
void SetExchange(const char* NewValue);
const char* GetExchange();
double GetQuantity() const;
double GetAveragePrice() const;



void SetPositionIdentifier(const char* 
NewValue);

const char* GetPositionIdentifier();
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();
uint8_t GetNoPositions() const;
uint8_t GetUnsolicited() const;
double GetMarginRequirement() const;
t_DateTime4Byte GetEntryDateTime() const;
double GetOpenProfitLoss() const;
double GetHighPriceDuringPosition() const;
double GetLowPriceDuringPosition() const;

double GetQuantityLimit() const;
double GetMaxPotentialPostionQuantity() const;

};

/
*=======================================================
===================*/

struct s_AddCorrectingOrderFill
{

static constexpr uint16_t MESSAGE_TYPE = 
ADD_CORRECTING_ORDER_FILL;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
char ClientOrderID[ORDER_ID_LENGTH] = {};
DTC::BuySellEnum BuySell = BUY_SELL_UNSET;
double FillPrice = 0;
double FillQuantity = 0;
char FreeFormText[ORDER_FREE_FORM_TEXT_LENGTH] 

= {};



uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

void SetSymbol(const char* NewValue);
const char* GetSymbol();
void SetExchange(const char* NewValue);
const char* GetExchange();
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();
void SetClientOrderID(const char* NewValue);
const char* GetClientOrderID();
DTC::BuySellEnum GetBuySell() const;
double GetFillPrice() const;
double GetFillQuantity() const;
void SetFreeFormText(const char* NewValue);
const char* GetFreeFormText();

};

/
*=======================================================
===================*/

struct s_CorrectingOrderFillResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
CORRECTING_ORDER_FILL_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char ClientOrderID[ORDER_ID_LENGTH] = {};
char ResultText[TEXT_MESSAGE_LENGTH] = {};
uint8_t IsError = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);



void SetClientOrderID(const char* NewValue);
const char* GetClientOrderID();
void SetResultText(const char* NewValue);
const char* GetResultText();
uint8_t GetIsError() const;

};

/
*=======================================================
===================*/

struct s_TradeAccountsRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
TRADE_ACCOUNTS_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
};

/
*=======================================================
===================*/

struct s_TradeAccountResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
TRADE_ACCOUNT_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;



int32_t TotalNumberMessages = 0;

int32_t MessageNumber = 0;

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

int32_t RequestID = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetTotalNumberMessages() const;
int32_t GetMessageNumber() const;
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();
int32_t GetRequestID() const;

};

/
*=======================================================
===================*/

struct s_ExchangeListRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
EXCHANGE_LIST_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
};



/
*=======================================================
===================*/

struct s_ExchangeListResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
EXCHANGE_LIST_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char Exchange[EXCHANGE_LENGTH] = {};
uint8_t IsFinalMessage = 0;
char Description[EXCHANGE_DESCRIPTION_LENGTH] = 

{};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
const char* GetExchange();
void SetExchange(const char* NewValue);
const char* GetDescription();
void SetDescription(const char* NewValue);
uint8_t GetIsFinalMessage() const;

};

/
*=======================================================
===================*/

struct s_SymbolsForExchangeRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
SYMBOLS_FOR_EXCHANGE_REQUEST;

uint16_t Size = sizeof(*this);



uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char Exchange[EXCHANGE_LENGTH] = {};

SecurityTypeEnum SecurityType = 
SECURITY_TYPE_UNSET;

RequestActionEnum RequestAction = SUBSCRIBE;
char Symbol[SYMBOL_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
const char* GetExchange();
void SetExchange(const char* NewValue);
SecurityTypeEnum GetSecurityType() const;
RequestActionEnum GetRequestAction() const;
const char* GetSymbol();
void SetSymbol(const char* NewValue);

};

/
*=======================================================
===================*/

struct s_UnderlyingSymbolsForExchangeRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
UNDERLYING_SYMBOLS_FOR_EXCHANGE_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

char Exchange[EXCHANGE_LENGTH] = {};



SecurityTypeEnum SecurityType = 
SECURITY_TYPE_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
const char* GetExchange();
void SetExchange(const char* NewValue);
SecurityTypeEnum GetSecurityType() const;

};

/
*=======================================================
===================*/

struct s_SymbolsForUnderlyingRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
SYMBOLS_FOR_UNDERLYING_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

char UnderlyingSymbol[UNDERLYING_SYMBOL_LENGTH] 
= {};

char Exchange[EXCHANGE_LENGTH] = {};

SecurityTypeEnum SecurityType = 
SECURITY_TYPE_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
const char* GetUnderlyingSymbol();



void SetUnderlyingSymbol(const char* NewValue);
const char* GetExchange();
void SetExchange(const char* NewValue);
SecurityTypeEnum GetSecurityType() const;

};

/
*=======================================================
===================*/

struct s_SymbolSearchRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
SYMBOL_SEARCH_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

char SearchText[SYMBOL_DESCRIPTION_LENGTH] = 
{};

char Exchange[EXCHANGE_LENGTH] = {};

SecurityTypeEnum SecurityType = 
SECURITY_TYPE_UNSET;

SearchTypeEnum SearchType = SEARCH_TYPE_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
const char* GetExchange();
void SetExchange(const char* NewValue);
const char* GetSearchText();
void SetSearchText(const char* NewValue);
SecurityTypeEnum GetSecurityType() const;
SearchTypeEnum GetSearchType() const;



};

/
*=======================================================
===================*/

struct s_SecurityDefinitionForSymbolRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
SECURITY_DEFINITION_FOR_SYMBOL_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetSymbol(const char* NewValue);
const char* GetSymbol();
void SetExchange(const char* NewValue);
const char* GetExchange();

};

/
*=======================================================
===================*/

struct s_SecurityDefinitionResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
SECURITY_DEFINITION_RESPONSE;

uint16_t Size = sizeof(*this);



uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};

SecurityTypeEnum SecurityType = 
SECURITY_TYPE_UNSET;

char Description[SYMBOL_DESCRIPTION_LENGTH] = 
{};

float MinPriceIncrement = 0;
PriceDisplayFormatEnum PriceDisplayFormat = 

PRICE_DISPLAY_FORMAT_UNSET;
float CurrencyValuePerIncrement = 0;

uint8_t IsFinalMessage = 0;

float FloatToIntPriceMultiplier = 1.0;
float IntToFloatPriceDivisor = 1.0;

char UnderlyingSymbol[UNDERLYING_SYMBOL_LENGTH] 
= {};

uint8_t UpdatesBidAskOnly = 0;

float StrikePrice = 0;

PutCallEnum PutOrCall = PC_UNSET;

uint32_t ShortInterest = 0;

t_DateTime4Byte SecurityExpirationDate = 0;

float BuyRolloverInterest = 0;
float SellRolloverInterest = 0;



float EarningsPerShare = 0;
uint32_t SharesOutstanding = 0;

float IntToFloatQuantityDivisor = 0;

uint8_t HasMarketDepthData = 1;

float DisplayPriceMultiplier = 1.0;

char ExchangeSymbol[SYMBOL_LENGTH] = {};

float InitialMarginRequirement = 0;
float MaintenanceMarginRequirement = 0;
char Currency[CURRENCY_CODE_LENGTH] = {};

float ContractSize = 0;
uint32_t OpenInterest = 0;
t_DateTime4Byte RolloverDate = 0;
uint8_t IsDelayed = 0;
int64_t SecurityIdentifier = 0;
char 

ProductIdentifier[GENERAL_IDENTIFIER_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetSymbol(const char* NewValue);
const char* GetSymbol();
void SetExchange(const char* NewValue);
const char* GetExchange();
SecurityTypeEnum GetSecurityType() const;
void SetDescription(const char* NewValue);
const char* GetDescription();
float GetMinPriceIncrement() const;
PriceDisplayFormatEnum GetPriceDisplayFormat() 



const;
float GetCurrencyValuePerIncrement() const;
uint8_t GetIsFinalMessage() const;
float GetFloatToIntPriceMultiplier() const;
float GetIntToFloatPriceDivisor() const;
const char* GetUnderlyingSymbol();
void SetUnderlyingSymbol(const char* NewValue);

uint8_t GetUpdatesBidAskOnly() const;
float GetStrikePrice() const;
PutCallEnum GetPutOrCall() const;
uint32_t GetShortInterest() const;
t_DateTime4Byte GetSecurityExpirationDate() 

const;
float GetBuyRolloverInterest() const;
float GetSellRolloverInterest() const;
float GetEarningsPerShare() const;
uint32_t GetSharesOutstanding() const;
float GetIntToFloatQuantityDivisor() const;
uint8_t GetHasMarketDepthData() const;
float GetDisplayPriceMultiplier() const;
const char* GetExchangeSymbol();
void SetExchangeSymbol(const char* NewValue);
float GetInitialMarginRequirement() const;
float GetMaintenanceMarginRequirement() const;
const char* GetCurrency();
void SetCurrency(const char* NewValue);
float GetContractSize() const;
uint32_t GetOpenInterest() const;
t_DateTime4Byte GetRolloverDate() const;
uint8_t GetIsDelayed() const;
int64_t GetSecurityIdentifier() const;

const char* GetProductIdentifier();
void SetProductIdentifier(const char* 

NewValue);
};



/
*=======================================================
===================*/

struct s_SecurityDefinitionReject
{

static constexpr uint16_t MESSAGE_TYPE = 
SECURITY_DEFINITION_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetRequestID() const;

void SetRejectText(const char* NewValue);
const char* GetRejectText();

};

/
*=======================================================
===================*/

struct s_AccountBalanceRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
ACCOUNT_BALANCE_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;



char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;

void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

};

/
*=======================================================
===================*/

struct s_AccountBalanceReject
{

static constexpr uint16_t MESSAGE_TYPE = 
ACCOUNT_BALANCE_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetRequestID() const;

void SetRejectText(const char* NewValue);
const char* GetRejectText();

};

/
*=======================================================
===================*/



struct s_AccountBalanceUpdate
{

static constexpr uint16_t MESSAGE_TYPE = 
ACCOUNT_BALANCE_UPDATE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

double CashBalance = 0;

double BalanceAvailableForNewPositions = 0;

char AccountCurrency[8] = {};

char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
double SecuritiesValue = 0;
double MarginRequirement = 0;

int32_t TotalNumberMessages = 0;
int32_t MessageNumber = 0;
uint8_t NoAccountBalances = 0;
uint8_t Unsolicited = 0;

double OpenPositionsProfitLoss = 0;
double DailyProfitLoss = 0;

char InfoText[TEXT_DESCRIPTION_LENGTH] = {};
uint64_t TransactionIdentifier = 0;
double DailyNetLossLimit = 0;
double TrailingAccountValueToLimitPositions = 

0;

uint8_t DailyNetLossLimitReached = 0;
uint8_t IsUnderRequiredMargin = 0;
uint8_t ClosePositionsAtEndOfDay = 0;



uint8_t TradingIsDisabled = 0;
char Description[TEXT_DESCRIPTION_LENGTH] = {};
uint8_t IsUnderRequiredAccountValue = 0;
t_DateTimeWithMicrosecondsInt 

TransactionDateTime = 0;

double MarginRequirementFull = 0;
double MarginRequirementFullPositionsOnly = 0;

double PeakMarginRequirement = 0;
char IntroducingBroker[TRADE_ACCOUNT_LENGTH] = 

{};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
double GetCashBalance() const;
double GetBalanceAvailableForNewPositions() 

const;
void SetAccountCurrency(const char* NewValue);
const char* GetAccountCurrency();
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();
double GetSecuritiesValue() const;
double GetMarginRequirement() const;

int32_t GetTotalNumberMessages() const;
int32_t GetMessageNumber() const;
uint8_t GetNoAccountBalances() const;
uint8_t GetUnsolicited() const;

double GetOpenPositionsProfitLoss() const;
double GetDailyProfitLoss() const;

void SetInfoText(const char* NewValue);
const char* GetInfoText();



uint64_t GetTransactionIdentifier() const;
double GetDailyNetLossLimit() const;
double 

GetTrailingAccountValueToLimitPositions() const;
uint8_t GetDailyNetLossLimitReached() const;
uint8_t GetIsUnderRequiredMargin() const;

uint8_t GetClosePositionsAtEndOfDay() const;
uint8_t GetTradingIsDisabled() const;

void SetDescription(const char* NewValue);
const char* GetDescription();

uint8_t GetIsUnderRequiredAccountValue() const;
t_DateTimeWithMicrosecondsInt 

GetTransactionDateTime() const;

double GetMarginRequirementFull() const;
double GetMarginRequirementFullPositionsOnly() 

const;
double GetPeakMarginRequirement() const;

void SetIntroducingBroker(const char* 
NewValue);

const char* GetIntroducingBroker();

};

/
*=======================================================
===================*/

struct s_AccountBalanceAdjustment
{

static constexpr uint16_t MESSAGE_TYPE = 
ACCOUNT_BALANCE_ADJUSTMENT;



uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
double CreditAmount = 0;
double DebitAmount = 0;
char Currency[CURRENCY_CODE_LENGTH] = {};

char Reason[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;

void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

double GetCreditAmount() const;
double GetDebitAmount() const;

void SetCurrency(const char* NewValue);
const char* GetCurrency();

void SetReason(const char* NewValue);
const char* GetReason();

};

/
*=======================================================
===================*/

struct s_AccountBalanceAdjustmentReject
{

static constexpr uint16_t MESSAGE_TYPE = 
ACCOUNT_BALANCE_ADJUSTMENT_REJECT;



uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetRejectText(const char* NewValue);
const char* GetRejectText();

void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

};

/
*=======================================================
===================*/

struct s_AccountBalanceAdjustmentComplete
{

static constexpr uint16_t MESSAGE_TYPE = 
ACCOUNT_BALANCE_ADJUSTMENT_COMPLETE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
int64_t TransactionID = 0;
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
double NewBalance = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);



int32_t GetRequestID() const;
int64_t GetTransactionID() const;

void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

double GetNewBalance() const;
};

/
*=======================================================
===================*/

struct s_HistoricalAccountBalancesRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_ACCOUNT_BALANCES_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

t_DateTime StartDateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;

void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

t_DateTime GetStartDateTime() const;
};

/



*=======================================================
===================*/

struct s_HistoricalAccountBalancesReject
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_ACCOUNT_BALANCES_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

uint32_t GetRequestID() const;

void SetRejectText(const char* NewValue);
const char* GetRejectText();

};

/
*=======================================================
===================*/

struct s_HistoricalAccountBalanceResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_ACCOUNT_BALANCE_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
t_DateTimeWithMilliseconds DateTime = 0;
double CashBalance = 0;
char AccountCurrency[8] = {};



char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};
uint8_t IsFinalResponse = 0;
uint8_t NoAccountBalances = 0;
char InfoText[TEXT_DESCRIPTION_LENGTH] = {};
char TransactionId[GENERAL_IDENTIFIER_LENGTH] = 

{};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
t_DateTimeWithMilliseconds GetDateTime() const;
double GetCashBalance() const;
void SetAccountCurrency(const char* NewValue);
const char* GetAccountCurrency();
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();
uint8_t GetIsFinalResponse() const;
uint8_t GetNoAccountBalances() const;
void SetInfoText(const char* NewValue);
const char* GetInfoText();
void SetTransactionId(const char* NewValue);
const char* GetTransactionId();

};

/
*=======================================================
===================*/

struct s_UserMessage
{

static constexpr uint16_t MESSAGE_TYPE = 
USER_MESSAGE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char UserMessage[TEXT_MESSAGE_LENGTH] = {};



uint8_t IsPopupMessage = 1;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

void SetUserMessage(const char* NewValue);
const char* GetUserMessage();
uint8_t GetIsPopupMessage() const;

};

/
*=======================================================
===================*/

struct s_GeneralLogMessage
{

static constexpr uint16_t MESSAGE_TYPE = 
GENERAL_LOG_MESSAGE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char MessageText[128] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

void SetMessageText(const char* NewValue);
const char* GetMessageText();

};

/
*=======================================================
===================*/

struct s_AlertMessage
{

static constexpr uint16_t MESSAGE_TYPE = 



ALERT_MESSAGE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char MessageText[128] = {};
char TradeAccount[TRADE_ACCOUNT_LENGTH] = {};

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

void SetMessageText(const char* NewValue);
const char* GetMessageText();
void SetTradeAccount(const char* NewValue);
const char* GetTradeAccount();

};

/
*=======================================================
===================*/

struct s_JournalEntryAdd
{

static constexpr uint16_t MESSAGE_TYPE = 
JOURNAL_ENTRY_ADD;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char JournalEntry[TEXT_MESSAGE_LENGTH] = {};
t_DateTime DateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

void SetJournalEntry(const char* NewValue);
const char* GetJournalEntry();
t_DateTime GetDateTime() const;



};

/
*=======================================================
===================*/

struct s_JournalEntriesRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
JOURNAL_ENTRIES_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
t_DateTime StartDateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
t_DateTime GetStartDateTime() const;

};

/
*=======================================================
===================*/

struct s_JournalEntriesReject
{

static constexpr uint16_t MESSAGE_TYPE = 
JOURNAL_ENTRIES_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};



uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetRejectText(const char* NewValue);
const char* GetRejectText();

};

/
*=======================================================
===================*/

struct s_JournalEntryResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
JOURNAL_ENTRY_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

char JournalEntry[TEXT_MESSAGE_LENGTH] = {};
t_DateTime DateTime = 0;
uint8_t IsFinalResponse = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

void SetJournalEntry(const char* NewValue);
const char* GetJournalEntry();
t_DateTime GetDateTime() const;
uint8_t GetIsFinalResponse() const;

};

/
*=======================================================
===================*/

struct s_HistoricalPriceDataRequest
{



static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_PRICE_DATA_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};
HistoricalDataIntervalEnum RecordInterval = 

INTERVAL_TICK;
t_DateTime StartDateTime = 0;
t_DateTime EndDateTime = 0;
uint32_t MaxDaysToReturn = 0;
uint8_t  UseZLibCompression = 0;
uint8_t RequestDividendAdjustedStockData = 0;
uint16_t Integer_1 = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetSymbol(const char* NewValue);
const char* GetSymbol();
void SetExchange(const char* NewValue);
const char* GetExchange();
HistoricalDataIntervalEnum GetRecordInterval() 

const;
t_DateTime GetStartDateTime() const;
t_DateTime GetEndDateTime() const;
uint32_t GetMaxDaysToReturn() const;
uint8_t GetUseZLibCompression() const;
uint8_t GetRequestDividendAdjustedStockData() 

const;
uint16_t GetInteger_1() const;

};



/
*=======================================================
===================*/

struct s_HistoricalPriceDataResponseHeader
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_PRICE_DATA_RESPONSE_HEADER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
HistoricalDataIntervalEnum RecordInterval = 

INTERVAL_TICK;

uint8_t UseZLibCompression = 0;

uint8_t NoRecordsToReturn = 0;

float IntToFloatPriceDivisor = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
HistoricalDataIntervalEnum GetRecordInterval() 

const;
uint8_t GetUseZLibCompression() const;
uint8_t GetNoRecordsToReturn() const;
float GetIntToFloatPriceDivisor() const;

};

/
*=======================================================
===================*/

struct s_HistoricalPriceDataReject
{



static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_PRICE_DATA_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

HistoricalPriceDataRejectReasonCodeEnum 
RejectReasonCode = HPDR_UNSET;

uint16_t RetryTimeInSeconds = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
void SetRejectText(const char* NewValue);
const char* GetRejectText();
HistoricalPriceDataRejectReasonCodeEnum 

GetRejectReasonCode() const;
uint16_t GetRetryTimeInSeconds() const;

};

/
*=======================================================
===================*/

struct s_HistoricalPriceDataRecordResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_PRICE_DATA_RECORD_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;



//Format can also be t_DateTime. Check value to 
determine. 

t_DateTimeWithMicrosecondsInt StartDateTime = 
0;

double OpenPrice = 0;
double HighPrice = 0;
double LowPrice = 0;
double LastPrice = 0;
double Volume = 0;
union
{

uint32_t OpenInterest = 0;
uint32_t NumTrades;

};
double BidVolume = 0;
double AskVolume = 0;

uint8_t IsFinalRecord = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
t_DateTimeWithMicrosecondsInt 

GetStartDateTime() const;
double GetOpenPrice() const;
double GetHighPrice() const;
double GetLowPrice() const;
double GetLastPrice() const;
double GetVolume() const;
uint32_t GetOpenInterest() const;
uint32_t GetNumTrades() const;
double GetBidVolume() const;
double GetAskVolume() const;
uint8_t GetIsFinalRecord() const;

};



/
*=======================================================
===================*/

struct s_HistoricalPriceDataTickRecordResponse
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_PRICE_DATA_TICK_RECORD_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;
int32_t RequestID = 0;

t_DateTimeWithMilliseconds DateTime = 0;
AtBidOrAskEnum AtBidOrAsk = BID_ASK_UNSET;

double Price = 0;
double Volume = 0;

uint8_t IsFinalRecord = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
t_DateTimeWithMilliseconds GetDateTime() const;
double GetPrice() const;
double GetVolume() const;
AtBidOrAskEnum GetAtBidOrAsk() const;
uint8_t GetIsFinalRecord() const;

};

/
*=======================================================
===================*/

struct s_HistoricalPriceDataResponseTrailer
{



static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_PRICE_DATA_RESPONSE_TRAILER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
t_DateTimeWithMicrosecondsInt 

FinalRecordLastDateTime = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void * p_SourceData);

int32_t GetRequestID() const;
t_DateTimeWithMicrosecondsInt 

GetFinalRecordLastDateTime() const;
};

/
*=======================================================
===================*/

struct s_HistoricalMarketDepthDataRequest
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_MARKET_DEPTH_DATA_REQUEST;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
char Symbol[SYMBOL_LENGTH] = {};
char Exchange[EXCHANGE_LENGTH] = {};
t_DateTimeWithMicrosecondsInt StartDateTime = 

0;
t_DateTimeWithMicrosecondsInt EndDateTime = 0;
uint8_t  UseZLibCompression = 0;
uint8_t Integer_1 = 0;



uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

int32_t GetRequestID() const;
void SetSymbol(const char* NewValue);
const char* GetSymbol();
void SetExchange(const char* NewValue);
const char* GetExchange();
t_DateTimeWithMicrosecondsInt 

GetStartDateTime() const;
t_DateTimeWithMicrosecondsInt GetEndDateTime() 

const;
uint8_t GetUseZLibCompression() const;
uint8_t GetInteger_1() const;

};

/
*=======================================================
===================*/

struct s_HistoricalMarketDepthDataResponseHeader
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_MARKET_DEPTH_DATA_RESPONSE_HEADER;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;
uint8_t UseZLibCompression = 0;
uint8_t NoRecordsToReturn = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

int32_t GetRequestID() const;
uint8_t GetUseZLibCompression() const;



uint8_t GetNoRecordsToReturn() const;
};

/
*=======================================================
===================*/

struct s_HistoricalMarketDepthDataReject
{

static constexpr uint16_t MESSAGE_TYPE = 
HISTORICAL_MARKET_DEPTH_DATA_REJECT;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

char RejectText[TEXT_DESCRIPTION_LENGTH] = {};

HistoricalPriceDataRejectReasonCodeEnum 
RejectReasonCode = DTC::HPDR_UNSET;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

int32_t GetRequestID() const;

void SetRejectText(const char* NewValue);
const char* GetRejectText();

HistoricalPriceDataRejectReasonCodeEnum 
GetRejectReasonCode() const;

};

/
*=======================================================
===================*/

struct s_HistoricalMarketDepthDataRecordResponse



{
static constexpr uint16_t MESSAGE_TYPE = 

HISTORICAL_MARKET_DEPTH_DATA_RECORD_RESPONSE;

uint16_t Size = sizeof(*this);
uint16_t Type = MESSAGE_TYPE;

int32_t RequestID = 0;

t_DateTimeWithMicrosecondsInt StartDateTime = 
0;

uint8_t Command = 0;
uint8_t Flags = 0;
uint16_t NumOrders = 0;

float Price = 0;
uint32_t Quantity = 0;

uint8_t IsFinalRecord = 0;

uint16_t GetMessageSize() const;
void CopyFrom(void* p_SourceData);

int32_t GetRequestID() const;

t_DateTimeWithMicrosecondsInt 
GetStartDateTime() const;

uint8_t GetCommand() const;
uint8_t GetFlags() const;
uint16_t GetNumOrders() const;

float GetPrice() const;
uint32_t GetQuantity() const;

uint8_t GetIsFinalRecord() const;
};



#pragma pack(pop)
}
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